3 AHTponoreHesuc [2]

AHTpOIIOT€HE3NC - 3TO YUEHHE O 3apoxaeHuu KuzHu
Ha 3eMJIe TIOCJIe OYEPEIHOTO F€OKATAKIN3MA.

Kak osnement Beicokoit Hayku, AmnTponoresesuc
BCKPBIBAET M ONMCBHIBACT IPUYWHHO-CICICTBEHHBIE CBS3U
¢dakropoB, Benymux K JKuzHu Ha 3emiie, He MPOTHUBOINOCTAB-
a1 MarepuanusM 1 TOHKOHEPreTH4YecKyro JlyXOBHOCTb, a
Hao000poT, 00beauHssA X B Enunctse IIpoTuBOnonoxHOCTEN.

Benukas usunuzanus, ymwenmas Bo Temy Bekos, oc-
TaBWa HaM Y4yeHue — AHTPOIOreHE3UC, KOTOPOE BKIIOYAET
OMMCAHUE 3TANOB NOATOTOBKM 3eMiu K HoBoMy JKusHe-
dbopMupoBaHUIO TOcie o4yepenHoro I'eokarakiu3ma: 3apox-
JIeHUEe KpEeMHEeBO0poaHOM (6e3 gorocunTe3a) KuzHu B riny-
ounax Boj; mosiBeHue MEHTANIBHOW SHEPTUH B JKUBBIX MaTe-
pUANBHBIX Tellax; BO3HUKHOBeHUE Pac m cmocoOoB ux pas-
MHOXEHUS; Tpareuu M3-3a UCKaXXEHUSI CEKCYalbHO-II0JIOBOM
OpUEHTAIUU; OLEHKY IMBWJIM3ALUNA, CO3/JaHHBIX, TAKUMHU KaK
Hallla; ¥, HakoHell, nosiBieHue Ilsaroit Pacel (Hac ¢ Bamu) kak
pe3ynbraTta BOXECTBEHHO-T€HETHYECKOTo CIrocoba pa3MHO-
YKEHUSI.

Benukas [{uBunuzanus onuchbiBaeT AHTPOIOTEHE3UC
TaK SICHO M TOYHO, 4TO ero 0asucHbii 3akoH: "MeuTa Ilpen-
KOB (Apymna) peaqusdyercssi B MarepuajbHoi Kuznm Ilo-
TOMKOB (Pymna)'" - co BpemMeHeM I0UIeT 10 Ka)KJI0ro U3 Hac.
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1.

3.1 CtaHual.
NMoarotoBka 3emMnu K KpyroBopoTty XXusHu

JIxa, Bpamaromuii Yerseproe, Cayra JIxa Cemu, Tex, Ko-
TOpPbIe BPAIIAKTCHA, YeTpeMJisisi cBou KosieCHUIIbI BOKpPYT
Baaabiku cBoero, Exmnoro Oka namero Mupa... /Ipixanue
Ero nano xu3ub Cemu. Ono gajo Kusnub I[lepomy.

2. Cka3zaaa 3eman: «Baaapika Jluka baucrarwmero, Jlom moii

3.

nycT... Homum CoinoB TBoux Haceauthb Koseco 31o. Thi
nocjana Cemb CohinoB TBOMX Baaabike [IpemyapocTu. Cemb
pa3 0Jmke K cede BUIUT OH TeOs1, ceMb pa3 00Jible OlLy-
maet oH Tedsi. Thwi 3anperns Ciyram cBoMM, MaJIbIM
Koabnam, yaapiausats Ceer TBOM M Temno, nepexsarsi-
BaTh BeJUKYH0 LlleapocTs TBOIO Ha MyTH NPOXO0XKIACHUS €.
Homuin ke HbiHe ux Ciayre TBoeil!»

Ckaszaa Baaapika Jluka baucraromiero: "$1 nouuiio tede
OroHb, korga HauHercs padora tBosi. IloabiMm rosoc
TBOM 110 Apyrux Jloka; odoparucs k Oty TBOemMy, Biaabike
Jlotoca, npocu Ero CeinoB... Hapon TBo# Oyner ynpas-
aaTbesa Oruamu. Jloau tBou 0ynyTt cmepTHbl. Joan Biaa-
abiku [IpemyapocTu 6eccmepTHbl, HO He ChiHbl CoMa.
IIpexpaTn TBOU ceToBanusi. Cemb IIokpoBOB emne Ha Tede...
Tbl He roTOBA. JI10AM TBOU He TOTOBBI."

4. Ilocie BeTMKHX TPYAOB, OHA cOpocuJIa CBOM cTapbie Tpu

IHoxpoBa u odjexsach CeMbI0 HOBBIMH, U NPEACTANIA B
csoeMm IlepBom.
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Pacwudgpoeka CmaHuysbi |

Cnosa CraHIbl

CMBICIT BBIpaKEHUM

JIxa, Bpamalo-
il Yersep-
Toe, Caryra
JIxa Cemu
(maipma),

TeX, KOTOpbIe
BpAIalOTCH,
ycTpemuisisi
csou Kouec-
HHMIbI BOKPYT
Baaabiku cBoO-
ero, Exunoro
Oxa Hamniero
Mupa...
(BryTpennee
TOJIe CBETA €).

JAbixanue Ero
(cryctka (3.3))
JAAJ10 KU3Hb
Cemu (T,*1,
puc. 3.1).

Omno naJo
Kuznb Ilep-
BOMY (TO €CTh
CTYCTKYy CBeTa

(3.3)).

JIxa-/lyx, Bpamarommii MHEpIUUOHHYIO
(To=4) cucremy B nosie Cera:

To-(Me+Ex) = To /o = 8/m. 3.1)

=3

T,=4: nHEpIIMOHHAS CHCTEMA.
T - [10JI€ BHE MHEPLIMOHHOW CHCTEMBI
Ltz _p_p*_7-CayraJixa Cemn

L, q g¢* 4
Puc. 3.1. Unepyuonnwiii ccycmox 6 none cghepui

Bpamenne co3maer neHTpoOeKHO-IIEHTPO-
CTPEMUTEIIBHYIO TpaBUTaIni0. Bo3HUKaeT
naigpMma (puc. 3.1).

Hag cryctkom - 3emiieto, BO3HUKAIOT Mar-
HUTHBIC I1OJIA:

%k
L(7T_P_P*|_14.
o\4 q gq*

MarnutHoe mosie GOpMHUPYET BOKPYT ITyJIb-
CUPYIOLLETO sApa:

(3.2)

120 = 5! @1+2+3+4+5
1+2+3+4+5 5!
5151
u e =——=36. 3.3
T (3.3)
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by

Puc. 3.2 Maenumnoe none 6okpye ceycmka
ceema (3emau).

Cka3zaja 3em-
as: «Biaaapika

baucrarommit JIuk - u3mydartens JHOMUHEC-
LIEHTHOT'O XOJIOJHOI'O CBETA.

JIuka Bau- Brnanpika JImka baucraromero - majabpma HUM-
CTAIOLIEro, nyJbCcoB p*/q* = 7/4.

Jlom Mo B none 3aponpimesoro Ily3bsippka siapa us3-
nycrt... Ilo- Jy4EeHUsI UMITYJIbCOB €€ HEe mpou3ouuio. Buxps
i ChIHOB ¢dboton-pononor npeman B [Ipogomkennn Cemu
TBOUX HACe- Beunocreii (To+T) BO BHyTpeHHEM T0JIE S]Ipa.

autb KoJjeco
3TO.

ThI mocJjian B 3aponpieBom Ily3eippke Snpa npounsom-
Cemb CbIHOB | JIO H3nyuyeHHe MbIcHH (p*) u BooOpaxenus q*
TBOUX Bu1a- (Baaagbika Ilpemyapoctu). Cemb Beunocreit
nbike Ipe- CMEHWJINCH U3ITyYEeHHUEM UMITYIbCOB:

MyApoCTH. (To+1)/To S p*/q* u Tq* = 4p*. (3.4)
Cemb pa3 Nmnynibe BOOOpaXkeHUs! pacIupsieTcs], U3iy-

0JIMIKe K cede

yast Ey-c =1 (Buaut) u mec = 1(omrymraer):
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BU/IMT OH Te-
051, ceMb pa3
0oJibIIIE OIINY-
1IAeT OH Telsl.

CBs3b 3peHHs U OCSI3aHUS C

BOOOpaKeHNneM
Boobpaxxenue T 41
(IpOOIKUTENb- Tq*=———q*
T
HOCTb)
(3.5)
3penue c
I,—-E *
(BoNHA) [ ‘o, 1ch
Ocszanue T, c m.e|q*.
(dacroTa) o,

TeI 3anpeTn
Cayram cBo-
UM, MAJIBIM
Koabuam,
YJIABJINBATH
Caet TBOM 1
2 | Tenso, mepe-
XBaTbIBATH
BEJIMKYI0
HlexpocTs
TBOIO HA IyTH
MPOXOXKAECHUS
eé.

B none 3aponeimesoro Ily3sipbka 3akoH co-
XpaHEHUs! SHEPTruu COOMI0JAETCs MPU PaBHOBE-
CHUHM MCXKY 3apdaaaMu U UMITYJIbCaAMH:

+0 +0
(Temuto) p/q % 7/4 ‘—0»_ p*/q* (Cser). (3.6)

[Tpouiecc (3.6) mporekaer 06e3 BbIICICHHUS-

MOTJIOUICHUS SHEPTUH.

IMoman ke
HbiHe ux Ciy-
re Teoei"

Wznyuyennto u3 3apoapimeBoro Ily3sipbka
A7Ipa U3JIydarens MpeIliecTBYeT peslakCcalloH-
Hoe Kosiebanue Mpiciu - ucrounuk Ilamsru:

1 0
p* [pdp =+u* 5 ur=p*[pdp.  (3.7)
0 1
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Cka3zaJa Baa-
abika JInka
baucrarwie-
ro: " momuaro
Te0e OroHb,

[lepexon OT HIOTEPMUM PACHIMPEHUS K IK-
30TEPMHUU CHKATHUS CBS3AaH C MEPEXoJaMHu OT UM-
MyJIbCOB K DHEPTHUSM:

[Tnams (pacmmperue) OroHb (cxarue)

KOrjaa Ha4YHeT- Wmnynsc | Dueprus | Mmnyabe | DHeprus
cs padora
p K,:TDL:S K12=64 KZITU&ZZ K26=64
TBOAA. @, c (3 8)
p)k()4 7 o0 ¢ P T
—|pdp=2016-—-10" |52046=|pdp-——-10
q* ! 4 ! q 4
1821-10° & (9+2):31-10°%.
PaGora 3emum HauHETCs TOT/A, KOT/Ia SHEP-
T'Usl PACIIUPEHUS CMEHHUTCSI DHEPTUEHN CHKATHS.
IMoabiMu ro- [Ipeononeit pa3HOCTh MOTEHIMATIOB:
JIOC TBO¥ 10 18-21:10° S 11-31-10™°, 10 ecTb mOXMUCH,
npyrux Jloka; | Korna B3aMIMOJICHCTBUSI YPaBHSIOT TOTOKH (ho-
o0paTHCh K TOH-(OHOHOB:
Oty TBOEMY,

Baaabike Jlo-
TOCA, IPOCH
Ero CruiHos...

2 2 .3
18:21.10% - 2P 5 P3P g0 1.3y,
P> Ps

1821 S 11-31 m 1821-11-31=37.

(3.9)

N3 Boxpl (M.B=18) u nmomsipHoro Buxps (1o-
teHiman 21) Bo3HuMKaeT cyoctpykrypa (9+0)
MaTEpUHCKONW OHOKJIETKM W MOTEHLHAT AYIIH,
paBHBIE 42 W CBS3aHHBIA C CYOCTPYKTYpOid
(9+2) OGMOKJIETKH TTPH MUTO3E:

Hapoa TBO#M
Oyaer ynpaB-
aaTbea Orna-
MH.

1821 =942 =(9+0)-42 5 (9+2)-31. (3.10)
| < BbeccmepTHBIil — |  |[«—CMepT—|
|  HbIE |
VYmpasnsateca Otiamu:
1 0
H([pdp - [pdp)=+1, (3.11)
0 1

3HAYUT, BO BCECX SHCPIETHUYCCKUX IIPOLCCCaX
NEepeXOAUTh Ha COCCAHEC SHECPTCTUUCCKOC CO-
CTOsSAHHUC.

163




JIrogu TBOM Bnageika [IpemyapocTu - BooOpakenue (q*);
q
oyayT cmepr- | CbiHbl COMBI - IDaBUTALMOHHBIA 3apsiil U UM-
Hbl. JIroam yJbC (p-p*):
Buajbiku Casi3b cMepTHOTO ¢ BeccMepTHBIM
IIpemyapocTu
6 eI; CM)e’gl:HH beccmepTHbI CmMepTHBII
b
K (3.12)
HO He CBIHBI ) 2
* — 1 — — %k
Coma (JIyHsi). qq* = 1675 28"=pp*,
K =28%16 = 3+1/16.
3
Ipexparn N3nyuenue emé He npousouuio (3.12):
TBOM CETOBA-
unst. CeMb 3+1/16=49/16=7"/4’=pp*/(qq*). (3.13)
IToxpoBoB
elle Ha Tebe...
ThsI He roTOBA. Hu cama 3emMits, HU ;KMBOe Ha 3eMiIe elé He
JIroqm TBoM He | CTAIM XMBBIMU MarHHTAMH.
roToBbL."
ITocae Ben-
KHX TPY/IOB, 3emns - Ilogodme crycrka Csera. Crycrok
oHa cGpocuaa | M3TYUACT MOIAPHBIC BUXPH C TIOTCHIMAIOM +21.
CBOH cTapbie Otot (£21) NONAPHBIA BUXPh M3JIy4aeTcs B
Tpu Hokposa [Tponomxurensuoctu (To+71)/T, = 7/4.
1 06IeKIACE Ckopoctb (V31) U3My4YeHHs MOJIIPHOTO BUX-
4 | CeMbIo HO- ps B IIpomomkuTtenbHOCTH 7/4 OyneT SIBISTHCS

BbIMH, U Npe/-
cTajia B CBOEM
IHepBom.

NOTCHIHNAJI-9KBUBAJICHTOM ATIOCTOIBCKOTO

Yucna:
V21 = i21-To /(T0+T) =+]2= ZlZT'TO. (314)

Oto u ecth Ilepsblii IlokpoB 3emin.
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***
Cmanyal [2]

1. DHepreTudeckue mons (HOTOH-POHOHOB Bpalaid HHEP-
LUOHHYIO cucTeMy 3apoabima Crycrka 1 BHEMHEPLIUOHHYIO
cpeay BOkpyr 3apojseiiia. Oto BpamieHue (3.1) cozmaBaiio
NPEANOChUIKY JUIS CrylieHus sapa cryctka (3.5) u dopmupo-
BaHus B Henpax ero 3apoasimieBoro Ily3sipbka U BOKpYT ca-
MOT'0 CTyCTKa MarHUTHOI'O IOJISi UMITYJIbCOB U 3apsfoB (pHc.
3.2).

2. ®opMUpPOBAHUE MOJISI UMITYJIBCOB TOHKON DHEpruu B Mo-
ne JKuBo# 3eMiIn HAYMHAETCS ¢ U3IyYEHUS 3€MIIEW NMITYJIbCa
Mpeiciu u BooOpaxenus: (Baaabixkm IDpemynpoctn). Ilpu-
4eM, UMITYJIbC U3JIy4eHUs] TOHKOM DHEPruu sBIsAETCS YKBHUBa-
JEHTOM noTeHuuana IIpoaoinKuTenbHOCTH BO BHYTPEHHEM
nosie cryctka (3.4).

Nmnynee uznydenus ToHkod OHeprum BooOpaskeHUs
OKa3bIBAETC COU3MEPUMBIM C JHEPreTUYECKHUMH HMITYJIbCa-
MU, oOOecneuuBalUMU (PYHKIMOHAIBHYIO JEeATEIbHOCTb
3penus u ocsizanus (3.5).

Nsnyuenne snepruu B Henpax 3apoasimesoro I1y3eips-
Ka si/ipa CrycTka nporekaer 0e3 norepu sueprut (3.6), 4to mno-
3BOJISIET TAKXKE PACIICIUIATh TPABUTALMOHHOE TOJI€ B KUJKUX
cpellax sJIepHOro BEIleCTBa HA MAarHUTHbIE MOJs 0e3 MoTepu
sneprud (3.7).

B Henpax 3apoasimeBoro Ily3sippka dopmupyercs
snueHTp KuBoro Kocmuueckoro Maraura.

3. Kocmuueckuid MarauT, kak bor, nenur JKuBoe Ha cMepT-

Hoe u beccmepTHoe (3.12).

K beccmeptHomy otHOcutes Jyma u BooOpaxkenue,
CMEPTHOMY - TpaBUTAIUS U OMOTKAHMU.

dopmupoBaHUE LIUMKIA CMEPTHOE - beccMepTHOE mpoTe-
KAaeT 3a CUeT MEepPEeXOJ0B MEXKIy HUMITYJIbCAMHU-3HEPTUIMHU B
MOJI€ PACIIMPEHUS] U SHEPTUAMU-UMITYJILCAMU B TOJIE CHKATUA

(3.8).
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I[OCTI/DKGHI/IG COCTOAHUMA PAaBHOBCCHA MCK/AY OTHUMU I10-
M JOCTHUTaCTCA HC TOJBKO KOJHUYCCTBCHHBLIM IICPCXOJ0M
9HCPIreTUYCCKUX IMOTCHIHWAJI0B, HO W HM3MCHCHHCM (pa301351x
COCTaBOB BCIICCTB, B KOTOPLIX IHPOTCKAIOT 3TH SHCPICTHUUC-
CKHC ITPOLICCChI.

Tak, Hampumep, B CMEpPTHO-becCMEpPTHOM CrylieHUU
sHEpreTuyeckoro nois (3.8) HeoOX0AUMMO IPHUCYTCTBHE BOJIbI
(M.B = 18), Aymm (morenuuan 21), cyOcTpykTypsl (9+2) Ma-
TEPUHCKON OMOKIJIETKH MPU MUTO3E.

B aroii (3.8, 3.9, 3.10) sHepreTuuecKkoil CUCTEME POJIb
BOJIbI orpomMHa. Cpena ¢ MOJIEKYJISIpHBIM BeCcOM 18 mo3BoJIseT
OMOKJIEKTKE MPU Pa3MHOKCHHUHU JICTICHHUEM NepelTu 0e3 3aTpa-
Thl THOW SHEPrUU OT MATEPUHCKON OUOKIIETKH K ABYM J0Yep-
HuMm: 18 = (9+0) + (9+0). bonee Toro, mpu nepexojie OT pas-
MHOXXEHHS JIeJICHHEeM K 0oJiee CIIOKHBIM Ccrocobam pa3MHO-
KEHUs, )KUAKasg cpela SBIIAETCS TEM KOMIIEHCATOPOM, Ha KO-
TOPBIA AEHCTBYIOT I'PaBUTALIMOHHBIE BOJIHBI TOHKUX DHEPTHUiA.
Oto no3poiisgeT [Ipupose yCmoKHITh CIOCOOBI Pa3MHOKECHHUS:

CBsi3b MY’KCKOI'0 M 7K€HCKOI'0 Ha4aJl ¢ BOAO

Bona MY)KCKOC Ha4dalio ’KeHckoe Hayaio

M0 = 18 M=T,o/c=2 | K=Toc/w,=8 | (3.15)

1
18-(82)=2; 18+8+2=28; +1828 [pdgp =+12.
0

4. Bo3HUKAIOT B3aMMOJCICTBUS, TPaBUTALMOHHOE TIOJIE, U
Kusoe na 3emue npenacraet B ceoeM [lepom (3.14, 3.15).
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3.2 CtaHualll.
KpemHeBogopoaHas XXn3Hb B Bogax 3emnu

5. KoJaeco Bpamagiocs enie TpucTa MWIJIMOHOB JieT. OHo
nocrpomwsio Pyna (¢popmni); msarkne Kamuu, koTopbie
3aTBepaesu; TBepable Pacrenus, KoTopblie CTAJN
MArKuMu. Buaumoe us HeBuaumoro, Hacexombie u
maJble JKu3znu. OHa cOpacbiBajia MX CO CIIUHBI KaXK-
AbI pa3, uToO OHU ofoJeBaau Mareps... [lociie Tpexcor
MHWJJIMOHOB JIeT OHA cTaJia KpyrJjoil. OHa JexkaJjia Ha
cruHe; HA 00KY... OHa He npu3biBaja CoiHoB He0a,
OHA He XoTeJsa npu3sBatb CeiHOB MyapocTu. OHa co3-
aajia u3 YTpoonl ceoeii. Ona pazsuia Boausix Jlwaei,
YKACHBIX U 3JI00HBIX.

6. Boanbix Jlogel, CTPAIIHBIX M 3J100HBIX, CO3/1aJ1a OHA
caMa U3 OCTAaHKOB Apyrux. U3 ordpocoB, u3 nia cBonx
IlepBbix, Bropnix n Tperbux 00pa3oBaJjia oHA HX.
JAxuanu npuusim 1 0003pesu - J[Xxuanm ot cBeTJIOr0
OT1una-Martepu; u3 beabix O0sacTeii npuuLJIN OHU, U3
OobuTteneit beccmepTHbIX CMEpPTHBIX.

7. HenoBouibHbI ocTanuch oHU. «Het 31echs Hautei ILinoru.
He npuroansl Pyna stu qus Hamux bpareses IlsaToi.
Het O0urtaaum aia ’Kusneid. Umucrbie Boabl, He
MYTHBIE, J0JZKHBI MUTH OHU. BhIicymum ux.»

8. Ilinamena npumin. Oram U Uckpsl; Oran Houn u Oruu
JAns. OHu BhICYIIWJIN MyTHbIE, TeMHbIe Boabl. CBo-
UM KApOM OHM yTHIIMJIM uX. JIxa Cebilie u JIxamaun
Causy npumiin.  Ounm ucrpeduan @opmel, AByJITUKHE
u YyeTBeposmnkue. Ouu cpasuim Jlwaein-Ko3 u Jlwoaeii ¢
IHecoumu I'osioBamu, u JIogeil ¢ pplObUMH TeJIAMM.

9. Bona-Marepsb, Beankoe Mope, Bo3pbiaana. Ona nmoaHs-
JIach; OHa ucye3sa B JIyHe, koTopasi mogHsA/a ee, KOTO-
pasi mopoauJia ee.

10. Korna onm 0bL1H cTpedJieHbl, 3emiasi-MaTepb ocTa-
JIach OMYyCTOLIeHHOM. (OHa nMpocujia BLICYIIUTD ee.
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Pacwugpoeka CmaHusbi Il

Cnosa CraHIibl

CMbICHT BBIpQ)KEHUI

Kouseco Bpa-
1IAJI0Ch elle
TPUCTA MIJI-
JINOHOB JIeT
(300-10° 7rer).

B 100 pa3 Oonbuie, yem Bpems Amnoka-
nuncuca B "OtkpoBenusax" [13].

Bpewms Anokanuncuca

Oo0iee

6-10%ner.

IIpaBu3HBI

3-10%1er

JleBU3HEBI

3-10%1er

(3.16)

Omno nocrpou-
Jo Pyna
(opmbI);
markue Kam-
HH, KOTOpbIE
3aTBepaeJin;
TBepabie Pac-
TeHHsl, KOTO-
phble cTaIu
MArKumMu. Bu-
JAMMO€E W3 He-
BHAMMOIO,

Bunnmoe (p/q) u HeBunumoe (q*/p*) - mare-
pHATBHOE U3 TOHKOYHEPreTHYECKOTO:

BuauMoe n3 HEBUIUMOTO

% %
T o P
q

q *
* 2 2 *
q* g \4 4) g9 9%
ITponece (3.61) 3akanumBaercss GpopmupoBa-
HHEM TPaBUTAllMOHHOTO NOJS C MOTCHIUAJ-

9KBHUBAJICHTOM, paBHbBIM ATOMHOMY BCCY KpPCM-
Hus (Asi = 28), (puc. 3.3).

q.49
p P

=
(3.17)

Pacruias PactBop

ASi =28

Puc. 3.3 Juacpamma pacnnas-pacmeop kpemuus

168




B sTtom cnyyae MATKHMH KaMHSIMH, KOTO-
pble 3aTBepiejH, OyJeT paciuiaB KpEeMHHs, a
TBepAbIMU PacTBopamMH, KOTOpbIe CTAJIN
MSITKHMH, OyJeT TBEpHAbI PacTBOp KPEMHUS
(puc. 3.3).

Hacexompblie u
maJibie Kus-
Hu. OHa cOpa-
CbIBAJIa HX CO
CIIMHBI KaXK-
AbIA pa3, 4YTo
OHM 0/10.1€Ba-
Jau Marepsb...

o

v

my=¢

Puc. 3.4 Mexanusm yoanenus manvix Kusmetl

3emns Obuta muckom (puc. 3.4). YnaneHue
HACEKOMBIX, MaJIbIX KH3HEH U Macc (mo=e) oT-
HOCHUTEIILHOTO TTOKOSI COBEPIANIOCH IO TUITY TIe-
pexoaa Macc ¢ opouTsl Ha opouty (puc. 3.4):

T -1
L_ce _To=l e 23 nr 2137,0388+0,009.,(3.18)
a w, T,+1 5

rie 1/ol - mocTosiHHAs TOHKOM CTPYKTYpHI [22].

IMocae Tpexcor
MIWIJIMOHOB
JIET OHA CTaJIa
KPYIJIOii.

[Tone cepuueckoii MOBEPXHOCTH 3eMJIU TIO-
cie 300 MWJUIMOHOB JIET BpAIIEHHS MOXHO
npeacTaBuTh Kak (3.18):

Q = 4m-(R*=2e-3-10°),
rae R = 4-10% = 10-Cpabxaar®.

(3.19)

Omna jexaja
HA CIIMHE; HA
00Ky... OHa He
npu3biBajia
CoinoB He0a,
OHA He X0TeJa
Nnpu3BaTh
CoinoB Myn-
pocTH.

3emJis Bpalaigach (J1exkaJia Ha 00Ky, Ha
cnmHe...), HO e€ moBepxHOCTh (3.19) mocturia
MaKCUMyMa HAaCBIIICHUA BHGPFHCﬁZ

mQ =42¢3-10° = 64,8-10° >
[(Toc/®o = 8)* = (Tom0o/c = 2)°]-10°. (3.20)
36MJ151 HaxogujaaCb B COCTOSAHUUN paBHOBeCI/IH
¢ KocMocoM, HO enié He u3inydana v yxe He T0-
riomana ToHkyo DHepruto.

169




Omna co3gana
U3 YTpoObI
cBoeii. Ona
pa3suia Boxa-
HbIXx Jlogei,
YKACHBIX U
3JI00HBIX.

[ToBepxHOCTh 3eMiu Oblla TIEpeHACHINICHA
SHEprueil moTomMy, 4ro aTMocepHoe IaBICHUE
HaJl IOBEPXHOCTHIO 3eMJIM TIO3BOJISIIO 3TO Iepe-
HACBILIEHUE, HO MPENSATCTBOBAJIO JHEPreTuye-
CKOMY OOMEHY 3eMJIM C OKpY KaroIIeld Cpeoi.
B stux ycnoBusx JXXusup Ha 3emie 3apoauiiach
B rinybunax e€ Box, roe Her orocuHTe3a (T.€.
rnyoxke 100 merpoB). Takas JKusHb ecTh U ce-
rogas: (OTOCHMHTE3a HET, a IMAHIUPHBIC, JIH-
IICHHBIE pa3yMa, MOJ3al0T, MJIABalOT U CBETATCS
T'OJIOTHBIM OJIECKOM XMIIIHBIX TJ1a3.

Boanbix Jlro-
Aeu, cTpami-
HBIX U 3J100-
HBIX, CO3/1aJ1a
OHa caMa u3
OCTAHKOB JIpYy-
rux. U3 ot-
OpocoB, U3 uJIa
ceoux Ilep-
BbIX, BropbIX
u Tperbux 00-
pa3oBaJjia OHa
uXx.

W3 Toro, uto ObUI0, TO U cOTBOpMIA. A OBLI
KpPEMHUW, KOTOPBIM, KaK M YTJepoha, HaeT mpe-
nenbhble (CH4) wm (C,Hp4) ¥ HEpenenbHbIC
MOJICKYJISIPHBIC eI KPEeMHEBOA0poaoB. [lpu-
4yeM, MOJIEKYJIsApHBIN Bec SiHy B 1Ba pasza 60b-
e MosekyJspHoro Beca CHy:

(M, =32)=2-(M, =16). (3.21)

OBM Ha 6a3e KpeMHHs JAeJaTh XOpOIIO, HO
Jlropein? [lonydnyinch yKacHble U 3JI00HbIE.

JIxuaHu npu-
LLUIK ¥ 000-
3peau - Ixua-
HH OT CBETJIO-
ro Orua-
Marepwu;

ATmocdepa Han 3emiiel pa3psaauiaach. 3eMis
Hayala M3JIy4aTh-TIOTJIOMIATh CBET C MOTEHIIHA-
nom 36 (JIXuaHu NPUIILIH).

Cser cran momajgath B CpeIbl, HCTOUHUKOM
U3IY4YEeHUSI KOTOPBIX SBISETCS JUOO MMITYJIbC
cxarus (Tom,/c = 2), THO0 UMITYJIbC U3ITyYCHUS
(Toc/m, = 8):

JIXMaHu (cBet ¢ moteHnmaioM 56)

Ot 2 o 64 Ot 8 o 64
64
_ 64 (3.22)
£¢d¢86—5633. [pdps=s6
HCIOBOJIbHBI ’




HenoBoJbHbI
OCTAJIMCh OHH.
«Hert 31ech
Hawein Iliioru.
He npuroausi
Pyna >tu st
Hamux bpars-

Cpena, B KOTOpOW 3apOJbIlIEM SIBIAECTCS
MMITYJIbC TMOTJIOLIEHUS, a OKpYy XKarollas cpena -
SHEPTUs U3TYUYECHUS - HECTIOCOOHA K (DOTOCHHTE-
3y (Het 3aech Hameil [lnoTu). U, B T0O e Bpe-
Msi, UMITYJIbC TOTJIONIEHUsI co3naeT dopmy, HO
sra Pyna He npuroana s [saroi.

eB IIsToii.

Her O0ura- B none ot 2 1o 64 otHoweHnue cpenbl k Cee-
JIMII JJTST Ty paBHsETCS MOTeHIMany 56,33, KOTOpbIil He
‘KuzHei. paBeH 56, a, ciefoBaTelbHO, HE AACT >KU3Hb

Yucrbie Boabl,
He MYTHBbIE,
JOJI’)KHBI IUTh
OHM.

7/2q, 4W, 2p,7/2q*, 4u*2p*, Tak Kax

56 = (7/2xq=4p=2p)10* =

(7/2xq* = 4p* = 2p*)- 107, (3.23)

Bobicymum [lepeiinem Kk cucTemMe ¢ UMITyJILCOM pPacCIlM-
HX». penus (3.22).
ILnamena

npunuia. Or-
HHM U UcKpbI;
Orau Houu n
Ornaum [Ans.

Iliamena
Orau Houw - Orau /s -
C)KaTHe pacIIMpeHue
P¥/q* Toy/c=7/4-2=T/2532/7=4/7-8=Tc/wy q*/p*.

(3.24)

[Inamena ToHkoi DHepruM MbICIM U BOOO-
pakenusi, nossuplecs y IlsiToi, mo3Bonuiau
co3nath "oGomouky" ¢ morenmmazom 7° (Pyc-
ckue Pynsl [8]), 1Be monychepst Hebec (Llunsb)
¢ noreHuanom 2-32, u sapo (TaHb) ¢ noTeH-
nuanom 64 (Kuura Ilepemen).

Onu BBICYLIN-
JIX MYTHBbIE,
TeMHbIe Boabl.
CBoum xapom
OHH YTHIIHJIH
ux (3.22).

[Tpouzomen mepexon or cxartus (MyTHBbIE
Bo/bI (3.22)) K pacIupeHUIO:

Toc/ @, 8
[pdp = [pdp =30. (3.25)
Tyw, /¢ 2

VY TIlaroit Bo3HukiIa cuHe-ronyOas Yakpa
Tpernii I'naz, a B Tene JKusoii 3emun u I1aroit —
OMOTOKH U UMITYJIbCHI:

1
30=[(q+1L) 107 S (q*+u*)-102] jgp de. (3.26)
0
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JIxa CBblle "
JIxamauH
CHusy npu-
L.

[TosBumucy  ummysbebl  (q*+HU*) JIxa
Csbiue; u 3apsaas! (q+U) - JIxamann CHu3y.

Onu ucrpedu-
Ju Dopmbl,
ABYJIUKHE U
YyeTBepoJIu-
KHe.

Uctpebuts ¢dopMy - 3HAYUT YHUUYTOXKUTH
kpuBu3HY [IpocTpaHCTBa, a 3TO JeNaeT CBET KaK
C IBYJIMKUMHU (TIOBEPXHOCTHBIE BOJIHBI):

-E(Q = 4nR?) = 4nR%/m = 4R%; (3.27)
TaK M C YeTBEPOJIUKUMU (0OBEMHBIE BOJIHBI B
[IponomxurensHocTH, Hapumep T, = 4):

~(veEV)A(V = 4/3xnR*)° = (4/3R*) . (3.28)

Onu cpaszuim
Jwnaeii-Ko3 u
Joaeii ¢
Ilecbumnu I'o-
JIOBAaMH, H
Joaeii ¢
pPbIObUMH Te-
JaMMu.

VY Bcex Tpex rpynin CpaxxeHHbIX TOBTOPSIETCS
cioBo Jlrwam. D10 nocrosiHHas Yenoseka: mnpo-
u3BegeHue 2836 = 1008 (comHEYHO-TYHHBIN
psn Tena) u 42-24 = 1008 (ToHKHE SHEpruu ay-
U ¥ TyXa).

Koza mpsiraer (pacmmpsiercs). Cobaka Kyca-
ercst (cxumaetcs). PriObe Teno mynbcupyer B
BOJIE:

MH,0-(+ j @ dp)=18(Y%) =+(9+0).  (3.29)

ITogsenem uroru:

JIronm ¢ JIronm ¢
JIIZ(:) I;I;I)I- Hecann pblﬁann
rojioBaMu XBOCTaAaMH
K=1008 K=1008 K=1008
ITocTostHHas YenoBeka (3.30)
Pacmmpenne Cxarne [Tynscanms
k,=T.,c/0,=8 | k=T,m,/c =2 (9+0)
k/k, = 126 k/k. =504 | k/(9+0) =112.
B stom caydae (3.30) MBI mmMeeM A€o ¢
aTOMAapHBIM BOJIOPOJIOM:
Ay/m.' =1,008/0,008 = 126; (3.31)
MOJIEKYJISPHBIM BOJOPOIOM:
2H; — 4-126 = 504; (3.32)

Y IEPUOJNYECKON CUCTEMOU XUMHUYECKHUX BJIe-
MEHTOB Ha OCHOBE PaBHOBECHS 3apsI0B U UM-
MyJIbCOB:
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112 = (7q =8u=4p)10*=

(7q* = 8u* = 4p*)-10™°, (3.33)
8 rae 112-pIif 371€MEHT OTHOCUTCS K M,.':
112 /(m¢' = 0,008) = 14000, (3.34)
KaK MarHUTHOE T0JIE K CTYCTKY.
Bona-Marepb, Kuznb 3apogmnacek B Boje (Bopa-Mateps).
Beaukoe Mo- | Ho Boma nynscupyer (Bo3pbiaana). ITynscupy-
pe, BO3pbIa- €T OT UMITYJIbCA CXKaTUs 10 UMITyJIbCca paclIupe-
jga. Ona mog- | HA
HSJIACh; OHA Telon .
nevesna By | vpo  [pdp=18[pdp=1830=540. (3.35)
HEe, KoTOopas Ty /e >
MOJAHAJIA ee,
KoTOpasa no- 3apoabimu ’Kusnu ¢ yyactueM GoTocuHTe-
poauia ee. 3a BO3HUKAIOT B MacCe€ OTHOCUTENIbHOTO MOKOS
9 m, = pse =27. (3.36)
[TosiBnenue 3apoapimia Ku3HM yBETUUUBAET
s dexkTuBHOCTL B3auMoaeiicteuii (3.35, 3.36):
29030 _ 50 Pslg p1p2p3p4ps. (3.37)
pse 27
Bce Bonpl 3emnn nogHumarotest k Jlyne kak
MEHCTpyaJibHble HMKJBbI. JlyHa mnopoauna
Kuzup Ha 3emiie, a HE MPOCTO MEXAHUKY JBH-
JKEHUS MPUIIMBOB U OTIMBOB MOPEH M OKEaHOB.
Korma oun Bomopon (3.31) u XuMHUYECKHE 3IEMEHTHI
obLH (3.29) (3.33) Mornu ucye3HyTh ¢ 3eMiIM TOTrAa, KOraa
HCTpebIeHbl, caMa 3emJid CTaja XUAKOM IJIa3MOU (CKaThIM
3emusi-Ma- CBETOM):
TEeph 0CTAJIACH
10 | onycromen- Kuakas niazma 3emuin:
HOH.

36j-(p do 'O[(D d(p+36J9(p do j[(p dp=-18. 338)
0 1 1 0
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Omna npocuJia Kunkas mnazma 3emun (3.38) crana ocThl-
BBICYIIHTH €e. | BaTb, TO €CTh NIEPEXO/UTH OT UMITYJIbCa H3ITy'e-
HUSA K SHCPTHUU CKATUA:

(Towy | c=2)"°=64

(-18) : j¢ do - _1/112. (3.39)

10 Toe ! 0,=8

B none 3eMin BO3HUKIIH HUMITYJIBCBI U 3aps-
JBbI C O6paTHI)IMI/I MNOTCHI A IaMU

112 5 ~1/112. (3.40)

CmamHuya Il [2]

5. TpucTa MUJUTMOHOB JIET PaCTBOP-PACILIaB IJIa3Mbl Ha OC-
HOBe KpemHUs (puc. 3.3) Bpamancs kak cryctok [Ipamarepu
3emuTu HaIIeH, co3uIast U3 BUTUMBIX 3apsI0B HEBUINMBIC M-
nynbcesl (3.16, 3.17).

Ha stom sramne 3emnst Obuta TMCKOM U CTpSIXMBaja C ce-
0s1 Menkue XKuszau 1 HacekomMbIX ¢ MOMOIIBIO IIEHTPOOEIKHBIX
cui (puc. 3.4). Menkue Kuszau u Hacekombie hopMupoBanucey
KaK MAacCbl OTHOCHUTEIBHOTO IIOKOSI C MOCTOSIHHOW TOHKOH
Crpykrypsl ([22], 3.18).

Hanuuue y Bpamaromerocst pacruiaBa-aucka (puc. 3.4)
LHEHTPOCTPEMUTENBHBIX CUJI TPAHC(HOPMHUPOBATIO JUCK B ce-
pY, KaKk SHEpreTU4eCcKu HanboJiee KOMIAKTHYIO YIIaKOBKY CIy-
ctka. [losiBnenue cdepuueckoir ynakoBku 3emun-Crycrka
npuseno K Ilepuoanunoctu IlponomkurensHocTu Tpanchop-
Manuu €€ SHEpPruu BO BHYTPEHHEM IIOJI€ M Ha MOBEPXHOCTHU
3emim-pacmuiaBa (3.19).
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Oxnaxaenue 3emid co3nano B €€ arMocdepe pexum
HHEPreTUYECKOro InepeHachlieHus. OOMeH sHepruend Mexzy
3emnieir 1 Kocmocom mpekparwics. Ho 3emisa mpojomxana
octhiBaTh, (popmupysi Boawsl. B Bomax 3apoawnace XKusHe.
Kuznp BHe (oTocunte3a. Kusup He kak popma beitus Oen-
KOBBIX Tel (YIJ€BOAOPOAbl), a Kak (popmMa KPEMHMEBBIX Tell
(KpEMHEBOIOPO/IbI ).

6. ’Kusble cyiiecTtBa Ha 0aze MOJIEKYJSIPHBIX KPEMHEBOO-
POAHBIX Lienel He Hapywanu 3akoH Enunoro Kocmoca o towm,
YTO CyMMa NpeAbIIyIIMX MOTEHUIHAJIOB - IMOJIE B JBa pas3a
oonbie nocnenyromeit (E, + E,= 2E.= 2E, npu E, = E)), Tak
KaK Mg, =2M., (3.21).

[TapannenbHo ¢ oxnaxaeHueMm Boa 3eminu ounnanace u
e¢ armocepa. Ha 3emito cranu MpOHUKATH M3ITYUYEHUS U3
Kocmoca. IlogBuinuce npeAnoChbUIKM K CBEPLICHUIO HOBOTO
3BOJIIOUUOHHOTO [Ipoasmxkenus — nopoxaenus Ilston Pacel,
BO3HMKHOBEHHE KOTOPOW B CBOIO OYepelb TpeOOoBaIO DKOJIO-
TMYECKON OBOJIIOIMM B OKpYy’Karomen cpene. Boawl 3emin
JIOJDKHBI OBITH OUHIIEHEHI (3.22).

7. AHamM3 3KOJIOTUUECKOro cocTosiHus Boa 3emiin mokasain,
YTO yCJIOBUHM B3auMocCBA3U ToHkux DHepruit u XKunkux Cpen
B LeJsiX npojomkenus JXKusuu Het, u Boasl 3emin 1OJKHBI
OBITH OYHILIEHDI.

8. Ounctka Box 3emsin mpoxoauiia HE MO MPUXOTU 3aXMe-
JICBUIETO CAHTEXHHMKA, a C TMOMOIIBI0 HUMMYJIbCOB MbICIu U
Boo6paxenus Kocmuueckoro Pazyma (3.24). Uucteie Bogsl
no3posiuiid [Istoit oTkpeiTh Tpetuit I'maz (3.25), a 3emie —
n30aBUTHCS OT KPUBU3HBI M3TydaeMoit suepruu (3.27). Atmo-
cdepa Hamelr Marepu-3emiu cTaia rojryooi.
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Okonoruueckas npodunaktuka, npoBoanMas MbIcIbIo
u BooOopaxenuem Bricuiero Pazyma (3.24) B nons3y 3emJin
u Ilsaroit Pachl Ha Heil, OKazanach HENPUEMIIEMOU IJIsl CTa-
peix popm Hocureneit Pazyma (JIwaeii-Ko3, JIwaeii ¢ Iléch-
HMH roJjioBaMu, JIoaeil ¢ ppIObUMM TeJIaMHU) U OHH, KaK JTU-
HO3aBphl, couut co cieHsl Kuzuu. Ux youno usmeHeHue
cpenbl ooutanus. M3MeHeHre 3aKOHOMeEpPHOe, a HE OT Taje-
Hus ciydaiiHoro mMereoputa. B Eqnmnom Kocmoce Her Cory-
yaiiHocTel. Ciry4ailHOCTh — 3TO ellle He MO3HAHHAsI 3aKo-
HOMepHOCTh. [ToMHu 1 He rpemn. IoajocTy HEOTBPATUMO
HaKa3yeMa.

9. Jlyna He mpPOCTO T'PABUTALMOHHO-MEXAHUYECKU CMECH-
tenp Box 3emiu, co31a0mmi NpUIMBbI-OTIINBBI.

JIyua Jlynsl, kak Mpicnb, npoHHKaeT B Kaxayro Karuro,
u no npuHuuiy Hemopounoro 3auatus co3gaer B kaxnaon Ka-
e 3apossii XKuzuau (3.36, 3.37).

[TosBnenue 3apoapima B kaxaoin Karme )Kusnu yBenu-
yuBaeT 3(pPexkTuBHOCTh B3aumojencTBuil B 3Toi Karue B 10
pas (3.37).

10. DBOJIIOLIMOHHBIN TIEpeX0d, Kak U PeBOIIOLMOHHBIN
B3peiB, nMeeT cBOEH IIe/bI0 YHUUYTOXKEHHE CTapbhIX, OTIKHB-
muXx GOpM 3a CUET POXKJICHHS HOBBIX.

Poxxnenne HOBBIX (opM TpeOyeT MOSBICHUS KAKON-TO
TpeTheil HOpMBI, KaK, HAPUMEpP, OTUIOAOTBOPEHUE SUIICKIICT-
KA CIIEPMAaTO30MAOM TpeOyeT MX B3aUMHOTO PAacTBOPEHUS U
(dopmupoBaHusa 3UroThl, )XUIKOU Ma3Msl (3.38).

B stom kontekcre 3adatns HoBoit ¢opmbl KHBOIO
Martb-3emMiis He UCKITIOYEHHUE, HO HOBOE MOTOMCTBO OyJIeT yM-
Hee, 00 OyJeT MMETh UMITYJIbChI-3apsJibl HE TOJILKO APKBUBA-
neHTHble 112, HO ¥ SKBUBaJICHTHBIE UX OOpPATHBIM BEJIWYHMHAM

(3.40).
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MoarotoBka Hebec k XKusHu o XXnsuum

3.3 CraHual lll

11. IlpeBbimiauii Baaasika npumes. On oraeana Boasl ot Te-

Ja ee, u 310 ctano He6om HaBepxy, Ilepsrimu Hebecamu.

12. Besmnkue Koransl npussaiau Baaabik JIyHsl 0 Bo3aymHbix
Tenax: «Ilopoaute Jlwoaeii, JIrogeit Bamero ecrecra. J[aiite um
ux BHyTpeHHne @opmbl. OHa ke c10:kuT BHemHue O00/10UKH.

My:xe-Kenamu 0yayt onu. Biaaasiku Ilinamenu rakike...»

13. IMouuiu OHU, KAXKAbIN B PEeIHAZHAYEHHYI0 eMy 3eMJTI0;
CeMb U3 HUX, Ka:KIblii B cBoii Yei1. Baaabiku Ilinamenn ocra-
JUCh M03aau. OHM He 3aX0TeJIM UIATH, OHHU He I0KeJ1aJIu TBO-
PMTh.

Pacwugppyem Cmanuy Il [2]

Cnosa CraHIbl

CMBICHT BBIpaXKEHUM

11

IIpeBbIHMH
Baanbika
npueI.

Oto umnynec q*/p* =4/7.

OnH oTaeana
Boawbl ot Tena
ee, M 3TO CTAJIO
He6om naBep-
xy, [lepBbiMHU
Hebecamu.

dDa3bl Bojbl Teno
IMTorennuan Mmn,0 = 18 p*-107°=28
[NepBrie Hebeca [uns =32 =
(aHTHpE3OHAHC)|  [(28+18)+(28-18)]-q*/p*=
56-4/7 =8+4.

(3.41)

12

Beaukue Ko-
raHbl NpU3Ba-
Jaun Biaaabik
JIynbi 0 Bos-
AyumHbIX Te-
Jax:

ITorenuuaasl Koranos
U Biaabiku JIyHbI

Benukue Korausl Buanpika
JlyHbl
1
KIZTJ(Pd¢: Ky = Ks=
¢ p*¥10720=
3/2 7/6 28.

(3.42)

177




«Ilopoaure YenoBek MMeeT BHYTPEHHIOW (QopMy Oylia-
Jroneii, JIio- nyx ¢ moteHimanom 42-24 = 1008. (3.43)
JAeH Balero
eCTeCTBA. Yenosek umeer O00JI0UKY JTyHHO-COTHEYHO-
Naiite um ux ro B3aumozciicTeus: 28-:36 = 1008. (3.44)
glyTpemgle 0O6e popmbr MoryT opmupoBath Koransl u
OPMBL. VHA | B o nbika Jlynsr (3.42):

Ke CJIOKUT
BHEIIHUE K5'K'K3 /K, = 1008. (3.45)
000.104KH.

12 | My:ke-
Kenammu 0y- Bua

JIbIKa
nyT oHH. Bia- Myxe - XKenamu UTAMEHMH
abiku [lname- -
HH TAKIKE...» 24542 K, =7/4 = p*/q*; (3.46)
Ki
47 Ka=4/7 = q*/p*.
IMomn oHm, Peur uner o K, u6o sro He Bmagbika, Tak
KaKIbIi B Kak Brnaneika - Boobpaxenue:
MmpeaHa3Ha- 2
3emuni0; CeMb
3 HIX. Kak- u 16K, =28 = 1+2+3+4+5+6+7. (3.47)
9

AbIA B CBOM
Yaea.

13 | Bnaapikn Boobpaxenue (Baaabika [lnamenn) (3.46):

Ilnamenn oc-
TaJUCh 103a-
au. OHM He 3a-
XOTeJIM MATH,
OHM He MOosKe-

JIAJIM TBOPHUTD.

q* =Ky p* = (4/7)28 = 16. (3.48)

BoobOpaxxenne ¢ MBICIBIO CO3/1aI0T PA3HOCTh
IIOTCHIMAJIOB, PaBHYIO pe3oHaHCHOU IIponosn-
xutenbHOCTH (ToT = 12):

p*—q* =(28-16= 12)-10%= (T,1)-10%. (3.49)
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CmamHnua Il [2]

11. T'paButaumonnsiii JIyu Jlynsl B Karmne XXunkoi cpe-
JIbl )KUBOTO (Hampumep, B HelpoHe) popmupyer ummyibc Bo-
oOpakeHusl.

BoobOpaxenue "mepemermmBaer" rpaBUTAIMOHHBIA WM-
IIYyJIbC C )KUIKOU CPENION.

C noBepxHocTH XUAKOW cpeabl "ucnapsiercs” ToHkas
DHeprus.

Bokpyr 3emnu Bo3nukaet Hoocdepa. [lepsrie Hebeca.

12. B noochepe Hebec Bozmmkaer Kuszub. basuchoit
OCHOBOM 3TOM YKM3HU 10 OMOJOrMYECKOro POKIACHUS B HalLy
MaTepuanbHyto JKu3Hb OENKOBBIX TeM sBIseTCsl MbICib, 00pa-
o6orannas Koranamu (3.42).

B Kuznu no Ku3Hu 4enoBeK MMEET TOJIBKO BHYTPEH-
Hioto aymry B Cestom [[yxe (3.45). O6010UKy OHOIOTrHYECKO-
ro Tejia Jiylia BbIOUpaeT cama, TakK K€ Kak U MOJL.

B XKwuznu no XKuzau Boobpaxkenue - Bnagsika [lname-
HU.

13. Tlpu mepexome k Ouonmoruueckou Kusuu (poxnie-
HUE) AyIlla 4YeJOBEeKa IONaJacT B II0JE€ T'PAaBUTALMM U Ha-
npaBJjsieTcst B CBO# YeJl.

BooOpaxkenne He OCTaBIsSeT YENOBEKa, HO TEpecTaeT
ObITh TBOpIIOM, MO0 3aHWMAET BBDKUIATCIBHYIO TO3UIUIO
[Ipopomxurensuoctu (3.49).

P.S. Hacuer BooOpaxenust HesicHo. JKu3Hb MojHa npu-
MepoB TBopuecTBa BooOpaxkeHuem.
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14.

15.

16.

17

180

3.4 CtaHualVv
U3 XKusuun po XXusHm B TpeTtbio Pacy

Cemb BounctB, Boser-Po:xxnennbie Baaabiku, ycT-
pemiieHHblie Jlyxom 7Kusne-/laTesnem, Boiaenaunsin Jlr-
Jied U3 ceds1 caMuX, KaxK/Iblii HA cBoeil 30He.

Cemukapl Cempb Tenei Oyxymux Jloaeit poxkaeHbl
ObLIH, Ka:KAbIH cBoero I{Bera u Buga. Kaxxawlii cremne-
HbI0 HM:Ke cBoero Orua. Otubl, beckocTHbIE, HE MOT-
Jau aatb Kuznb CymecrBam ¢ Kocrsamu. IloromcTBO
ux OblIM bxyra, iumennbie @opmbl n Pazyma. Ilo-
TOMY Ha3bIBaKOT ux Uxaiis-Paca.

Kak xe poxaarorcsa Manymusa? Many, odaanamomue
pPa3yMoMm, Kak co31aauch OHU? OTUbI NPU3BAJIH HA
NMOMOIIb CBOIl cOOCTBeHHBbIIT OroHb, KOTOPBIil €CTh
Oronp, ropsammii B 3emue. Jlyx 3emun npussaJ cede Ha
nomoub CostHeunbiit Orons. JtH Tpoe co3xanum co-
e¢AUHECHHBIMH YCHJIUAMH (popmy roanyro. OHa morJa
CTOATh, XOAUTh, OerarTsp, Jexars uiu Jerars. Ho, Bce
’Ke, 0Ha ObL1a TOJIbKO Uxaiis, Tenb, pazyma jauieH-
Hal...

Jbixanue Hy;kaaja0ch B @opme; OTubl 1aau ee. [bixa-
Hue Hyxaajxoch B [lnornom Tene; 3emuast chopmmupo-
BaJia ero. /Ipixanue ny:xxaanocs B /lyxe Kusnu; CoJ-
HeuHble JIxa B1oxnyiu ero B popmy ee. /Ipixanme Hy-
xaaaoch B 3epkadie Tesa cBoero; «Mbl Janu emy Ha-
me coocTBeHHoe!» - ckaszaau JIxuann. JIpbIxanme Hyx-
aajgoch B Hocurtene /Keaanuii; «OHO uMmeeT ero!» -
ckaszaj Ocymuresas Boa. Ho /Ibixanue Hykaaercs: B
Pasyme, 4To0b1 BMecTUTH Beenennyio; «Mbl He MOKeM
AAaTh 3TO0)» - cka3aau OTubl. «5 HUKOrAa He UMeJ ero!»
- ckasaJ Jlyx 3emin. «@Popma cropur, ecju s 1aM e
cBoil!» -cka3zas Besukuit Oronsb... YesioBek ocrajics
NycThIM, 0eccMmbicieHHBbIM bxyTa... Tak beckocTHbie
naau 7Ku3Hb TeM, K10 craau Jlroasmu, Koctsavmu, yk-
pemsieHHbIMHU B Tperbei.



Pacwugpyem Cmanuyy IV [2]

Ne Cranna: c .
*| Bepaxerus MBICJI BBIPAXKECHUU
dyx Kusne- Cemb JIroqu no
Cemb Bounncrs, Hartean BouncTB | CBOMM 30HaM
BoJieto- 1+ 1x36 =36
2+ 2x36 =172
PoskneHHbIe
_l_ =
Baaabiku, ycr- 3 3x36= 108
peMJIeHHbIE 4+ 4x36 =144 |(3.50)
q*=16-10"" 5+ 5x36 = 180
14 | Jyxom Kusne- o+ 6x36 = 216
Harenem, Bbl-u 7= 7%36 = 250
aenam Jhoxen 28 | 28x36=1008
u3 ceds caMux, YeoBeK.
KasKJIblil HA
cBoeii 3oHe. P.S. TloTeHIuan 4yeaoBeKa Ha 30HAX OMpPEACIs-
eTcs mo uncy (n) gacreit n-1008 /36,
rmren=1,23...7.
CeMUKIbBI Tenu poXKaanuch 3a CYET KOJICOaHUM:
Cemb Teneit
p* q* 2 2
oyaymux Jlo- —*@—*| = [7* &4, (3.51)
feii posKIeHbI q P
ObLIIH,
15 | kaskaplii CBO- B —
ero Lgera u O3HHKAET CHEKTPANLHbIH
Buna, Kasbiii MATHUTHBII Psijt
’ MarauTHbIN psg IIBet Teneit
CTeNneHbI0 HU- 1%
xe cBoero Ot- L 1 OBaCTE
na. 3%+ 55  mornomenus: |(3.52)
4%+ YEPHBIN [[BET
5%+ l
6>+ Bemsiii, AB = 3600
7r= Kenrerit, AXK =70
140 Kpacnbiii, AK=1400.

P.S. Iornomenwue (3.52) oObsicHAETCS MOsBIE-
. 2

HUEM SHEPTHHU MSATSPUYHON CBSI3U 5~ B HHEPITHU-

OHHOU CHUCTEME C IIOTEHIINAJIOM S55.
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Otupbl, becko-
CTHBIE, He
MOTJIM 1aTh
Kuznp Cyme-
crBam ¢ Koc-
TAMH.

Pe3onaHcHas sHEprusi MarHUTHOTO psaa, OT-
HECeHHas K dHepruu YenoBeka, MO3BOJSET CO3-
JIaTh TOJIBKO MSITEPUUHYIO CBSI3b:

2 2 2 2 2 2 2
1>.2%.3%.4%.5 627 e (3:53)
(28-36 =1008)

B MarsutHBIX BOJIHaX >»XHBOI'O BO3HHKACT
30JI0TOC CCUCHHEC, HO HC KOCTH.

IHoTomcTBO MX
ObL1n bxyra,
JINIIEHHbIE
®opmbl U Pa-
3yma. Iloromy
HAa3bIBAIOT UX
Yxaiig-Paca
(OTobpaxenue
unu TeHn).

TeHu-BOMHBI BO3MYIIAIM  OKPYKAIOIIYIO
cpeny. Bosmymiennas cpega Obiia IloTomcet-
BOM BOJIH, H OHO HE MOTIJIO OBITh HE Y€M HHEIM,
kak IIpuspakoM - BXyTo, HO KaXIbli UMEI
CBOW MHAWBUIYaJbHbINA MOTECHIA:

IMorenunanst bxyrto B cpene (3.53)
2? 3?
3 5
K=|pdp== | K=|pdp==
| ® 1[40 p=> | 1 zjzfp 0=
Q
& « 7 P 9
e K3—3J;(Pd¢=5 K4—4[¢d<o=5
>
=) 6 72
11 13
Ki=[pdp=— | Ke=[pdp=—
5 sz(p p=" | K 6[¢ 0="
% ‘ ¢ (3.54)
g 21[pdg 27[pdg ‘
2 0 1
m
g
z 21/2-27/2=-3
O
5
2 21/2 — (-27/2) = 24,
<
=¥

Bo3uukaer IIOTCHIUAJI-DKBHUBAJICHT CasaToro
Hyxa, a 3arem Jlymmu:

24%(Ty+1) /Ty = 24%7 /4= 42, (3.55)
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Kak ke pox-
parcst Ma-
nymusi? Many,
o01agaomme
pa3ymom, KakK
CO31aJIMCh
ouun? OrTubl
NPU3BAJIH HA
NMOMOIIL CBOM
COOCTBEHHBIH
Oronb, KOTO-
Pblii ecThb
Oronb, rops-
mui B 3emuie.
Jyx 3emun
npusBa’i cede
Ha MOMOIIb
CoJtHeuHbIi1
Oronb. IJTH
Tpoe coznaamn

[TpoBeneM pacyeT MOTCHIIMAJIOB:

m

[% 1 0

2 Ki=[pdp-[pdp =1

2 A

o

o) 7 3

S E| K= pp(p pjjcodco (j

S 3 9%\ q9 4

60‘)

. (3.56)

= 2 Ky=

=N

PP 12345678

S 1+2+34+4+5+6+7+8

. KKK, =6000+5/2

s S 1 :

52| tKKK [pdp= i(3000+;]
0

Kak Tonbko Hauanmace mynbcanus (/Abixa-
HHe), TaK Cpa3y MOTEHIHAT CHKaTHs HEOECHBIX

COCAMHCHHBIMU | 1oy 5/2, u3mMeHsieTcsl Ha oTeHnuan 7/2 - pac-
yeuIusiMH mpenre Kydpanmuau. I[lpudeM MOTEHIUAIBI
¢opmy roa- 6000 u 3000 cBs3anbl co Bpemenem Amnokanwri-
HYIO. cuca B OTkpoBenusix (3.16).

Ona mMorJja Omna - 1o Kynpanmuuu: 7/2 + 5/2 =6,
CTOSITh, X0- (712*-(5/2)*=6 u 7/2-72=1.

JAMTh, Oerartb,
JIeKaTh WK
Jgeratb. Ho,
BCE K€, OHA
OblLJIa TOJBKO
Yxaiisi, Tenp,
pasyma Jiu-
IIeHHAas...

Kynpanunu - 3t0 Buxps ToHKON DHepruu u
HU4YeM HUHBIM, Kpome Tenun BHe-DopMbl, OBITH
HE MOXET.

Kynnanunau sto Msbicine u BooOpaxkeHue B
10JI€ KOJIeOaHuI:

*

!

7 1
> [pdo. (3.57)
0

Nlm

q*

Kynnanuau - 370 cBOOOHAS YHEPTHUS, KOTO-
pPYIO KOTJa-TO HW3JIY4YHJI MO3T, HO TeNepb OHa
BHE m3nyuatens (pasyma, HO He MeicnH, Ju-
IIIEHHAs).
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Kynnanuau - 310 BUXph (HOTOH-(POHOHOB,
obnamaomux yrioBoi (W, = 7/2), JUHEHHON
(¢ = TT) CKOPOCTSMH ¥ HePHOAMIHOCTHIO Ty .

[Tostomy KyHIamuHM MOMKET COBEpIIATH
JIBuKeHHE, TO €CTh CTOSITh, XOAUTh, 0eratb u
TaK JaJjee:

®opwmsl [Bukenns Kynnaauau
16 DJIeKTPOMAarHuT-
Bpamenue
HbIE KOJICOAHUS (3.58)
[(7/2)° = (512)*Two | (7/2+5/2)-c =
=3n 6.
Bosnukaer neBusHa u npaBusHa Buxpen (3.56)
kak Bpemsa Anokanuncuca B "OTKpoBeHUsAX"
(3.19, [13)).
JbIXaHue HYyXK- 1 7 5 P P
najoch B @op- —lt—=H1+=||=x5—=+ (3.59)
2 2 2 q* q
Me; OTabl aa-
JIN ee.
JAbIXaHue HyxK-
AAJI0Ch B
17 | Ilnorrom Te- K, = (7/4)’. (3.60)
Je; 3emuis
chopmuposaiia
€ro.
JIbIXaHHue HYXK-
pranock B llyxe |y — 1120 = ps(7q =8 =4p)10° =
Kuszuu; Cou-
HeuHble JIxa ps(7q* = 8u* = 4p*)-10%, (3.61)

B/IOXHYJIH €ro
B opmy ee.
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JpIXaHHe HYXK-
najnoch B 3ep-

3epKajio Tejaa CBOEro:

kaje Tena co- | 2* o q ,(3.62)
ero; «Mpi Ia- | 4% p=(1+2+3+4+5+6+7=28)-10"°

JIN eMy Halle

coocTBennoe!y | TAC 05 p#p - q*q=(9+2)48.

- CKa3aJIu

JAxuanm.

JIpIxaHue Hy:K- | OT0 BoobOpaxeHue B none cxxaTus:

najocos B Ho-

curene 2Kena- Ki= [ dplq® = 126:10” 3.63
i 4—!(/) P/q* = : (3.63)
«OHO uMeeT 64

ero!» - ckazaj Ks=MHn,0 I(p do/q* =

Ocymuresb s

Box. 182016 = 18"112. (3.64)
Pasyma HUKTO YkpenieHHass KOCTAMM

HE JaJr. Tperbs

Tak beckocr- Pasym (BO3HHKAET Macca

HbIE JaJIH OTHOCHUTEJILHOTO ITOKOS1)

KusHb Tem, x

KTO CTaJIH - E-K2~K3-1-K4~K5 =

JIvoasmu, Koc- 1 4 P (3.65)

TAAMH, YKpeI-
JICHHBIMH B
Tpersbeii.

70-112%18%(7/4)* 10 =
7*14%18%10" =

21632:10=2,7-1071°.

185




CmaHua IV [2]

14. Booopaxenue Kocmuueckoro Pa3yma Bbiaenser B
JYHHOM TPaBUTAIMOHHOM II0JI€ CEMb HYHEPreTUYECKUX YpPOB-
HEel W IPOTOPIIMOHATIBHO MOTeHIKaaM ypoBHs (n = 1,2,3...7)
3aMoJIHSAET YPOBHU JIYHHOT'O MOJISI COTHEYHBIM CBETOM TaK, YTO
B UTOT€ BO3HUKAET 4yenoBek B Kuznu 10 Xuzuu (3.50).

15. Konebanuss mexay BooOpaxxenuem u Mpeicibio Ye-
noseka-Jlyxa (Tenn) hpopMupyIOT NEPUOIUYHOCTD MyIbCALIUU
BoiH Toukux Ouepruit u O6onouky Jlroaeit B Kuzuu no
Kuznu (3.51). dopmupyercs cemepuuHOoe MarHUTHOE T0JIe,
B KOTOPOM IOTEHIMANl Ka)JO0ro0 YPOBHSI YBEJIMYUBACTCA 10
KBaJipaTa MOTEHIIMAJIa COOTBETCTBYIOIIEIO YPOBHSI B IpaBUTa-
LIMOHHOM M0JIE:

_ P+2° 432 +4° 452 +6°+7° _ 140 — mazcnemusm
 142+3+4454++46+7 _28—2pa6umauwz'

(3.66)

DTOT TPaBUTALUOHHO-MAarHUTHBIA CIIEKTP SBIISIETCS
IloxoOuem cnekTpa cBeTa, W MOTOMY Ka)Iblii MarHUTHBIN
ypoBeHb uMeeT cBoit 1BeT (3.53). Dtot uBer mroaeit B XKuznu
1o Kuzuu, nmo-suaumomy, coxpansercs u B XKuzuu (3.53). Ho
ATOTO HENb3s CTHIAUTHCS, KAK HEJIb3s HE BOCXMIIATHCS Kpaco-
Tou panyru. I[Ipuuem, yepHas Paca nepBou mposnoxuiia nepe-
X0Jl OT CEMEPUYHOTO psiJa K necsatepuaHomy (3.53):

S i R A I A A (L,
55 1+2+3+4+5+6+7+8+9+10 ' '

Bcee Pacol emié B JKuzuu 1o )Ku3Hu cBsi3aHBI PE30HAHC-
HO-aHTUPE30HAHCHOW ITyJIbCALlMEN CBOMX DHEPreTUYECKUX 30H
U, B KOHEUYHOM cuere, ¢opmupyrotr Uxaiis-Pacy (3.55), cBa-
3aHHy0 ¢ nyhbcanued Kynnanunu (3.56), spistoieiicst B mo-
nsix ToHkoOM DHepruM OTHOLIEHHUEM UMITYJIBCOB MBICIU U BO-
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oOpakeHHs, a B TMOJSX MATEPHUH - OTHOIICHUEM TpaBUTAIIH-
OHHOTO U JIEKTPUYECKOro 3apsaoB (3.57).

16. Onucanue toro, kak poxxaanuce Jroau, Cranma IV
HaunHaeT ¢ koiebanus Exunoro Kocmoca mexmay Xaocom u
['apMonwue, a 3aTeM OMUCHIBAET BIMSHUE HA ATOT MPOLIECC K-
3otepmuu Heap Anep u Conneunoro Caera (3.56).

@opma 3Ta JMHAMHUYHA, BKIIOYAET MOJIAPHBIE BHUXPU
MPaBU3HBI W JIEBU3HBI, KOTOPbIE SIBISIOTCS Oa3ucoM sl Mo-
CTPOEHHS 3aTEM TeJla YEJIOBEKA C €ro JIEBBIM U IIPABbIM I10JIy-
mIapusiMM MO3Ta, C IUC-TpaHC-U30oMepuer (DYHKIIMOHATBLHON
JeSITETHHOCTH OPTaHOB KU3HEOOESCTICUCHHUS.

B ocHoBe 3TMX mpoieccoB JeKUT (opma IBUKEHUS
Kynnanunu (2.58).

17. Ilepexon ot XXuzuu no ’KusHu B Haily OHoJoruye-
ckyto JKu3Hb CBsI3aH, NPEXKIE BCEro, ¢ MEPEXoJIOM U3 MOJIA
BHe-DopmbI B nouis, umeriue Popmy.

DHepruto i poxacHus B JKU3Hb KaKJIOMY IpeCTaB-
ngeT myabcanus-Abixanme Enqnnoro Kocmoca mexay Xao-
com u ["'apmonueit, 'apmonueii u Xaocom (3.59).

Ot10 JIpIXaHue ABISICTCA HE €AMHCTBEHHBIM HCTOYHHKOM
sHepruu. CBoro 3Hepruro npeactaBisitoT JIyna, Comnnile, 3eM-
751, TOHKOHEPreTHYeCKUe IO ¢ 3€PKaJTbHO OTOOPaKCHHBIM
noteHuanoMm (3.56, 3.62), Booopaxenne Kocmuueckoro Pa-
3yma (3.63) u sHeprus KuaKou cpesl (3.64).

Opnako ydactue Bcex 3TuX KommnoHeHT Co3uaaHusi-
pokIeHus1 B Onosiorndeckyro JKu3Hp He oOecrieunBaeT pa3Bu-
tus Pazyma, HO GopMUpYET TeT0 ¢ KOCTAMM.

beckoctabie nawT Ku3Hb TeM, K10 ctajau Jloabmu,
KOCTSIMHU, yKpemieHHbIMU B Tpersneii, moToMy, 4To B MpoO-
necce mnepexona Jymu (Apyna) B Teno (Pyma) Bo3HHMKaet
"IIpmHKA" Macchl OTHOCHUTENBHOIO MOKOS (M, = €) ¢ MOTEH-
mmatom 2,7-107° (3.65).

N3 sroit Uckper pasropaerca 3areM [lmams cmepTHOU
ouonornueckon Ku3Hu.
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3.5 CtaHua Vv
3apoabiweBbin MNy3bipek Pac

18. Mepabie 66111 Chinamu Horn. ChIHBI HX CTAJIN MOTOMCT-
BoM JKearoro Orua u benoit Marepu.

19. Bropas Paca npou3onuia yepe3 no4YKoBaHue U BblJeJIeHHE,
A-noJsioBast u3 becnoJioii. Tak, o Jlany, co3nana ob1i1a Bropas
Paca.

20. Otub! ux 0b1H CamopoxkaeHHbIMUA. CaMOpPOXKIEeHHbIE
Uxaiist ot Ostucraromux Tea Baaapsik, Otupl, Coinbl CymMepek.

21. Korga Paca cocrapuiacs, crapoie Boabl cMemaaucs ¢ 00-
Jgee cee:xxumu Bopamu. Korga Kanom ux crajam MyTHbIMU, OHU
HCHAPUIIKCH U ucYe31u B HOBoM [loToke, B :kapkoMm IloToke
Kwuznu. Buemnsisi o0osi0uka IlepBoii crajia BuyrpenHeii Bo
Bropoii (uaBepcus). Crapoe KpbLio cTano HOBoii TeHbIo 1
Tenbto Kpbuia.

*
kK

Pacwugpyem Cmanuyy V [2]
No | Cnosa CraH1sl CwMmbICIT BBIpa)KEHU I
IlepBble ObLIM Vlora ucrosb3yeT UMITYJIbCHI M B3aHMO/Iei-
Coinamu Mo- | cTBus:
I'u.
K=p*/q* g pip2p3paps=7/2, (3.68)
dbopmupyromue Kynnanuau pacmmpeHus
(3.68) 1 MHUIMANTHU3HUPYIOIINE €€ MYyIbCAIIH:
18 7/2 515 -5/2 (cxarue). (3.69)

[lynscamust (3.69) BbI3bIBAET MOSIBJICHUE
MarHuTHOM OCHOBBI M 3((PEKTUBHOCTH B3aH-
MOJEHUCTBUS CBETA C MEPUOIUYHOCTHIO T,:

1251552 —(1454=T,5-10. (3.70)
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ChbIHBI HX
CTAJIM NOTOM-
cTBOoM Kel-
Toro OTa n
beoii Mare-

pu.

[TosiBnenue (3.70) B chmekTtpe cBeTa, TIe
pasHoCTH JUIMH BonH B Genoit (AB = 3600A) n
xenroit (AXK = 70A) obnacTax crnexrpa MeHs-
IOTCSI C U3BMEHEHHEM PEXHMMa MyJIhCAIIUU:

AB - AK @AE+A)K
AB + NK AB-AK

18 U T'JI¢ TOBEPXHOCTHAS BOJIHA!
2
AB-AK) :
(—>2: 14° -24(14) , (3.71)
(AB + AK)
o0najlaeT TpHU3HAKAMHU JKUBOTO (MAarHUTHBIM
momem (14 = pp*) ®m aymoi), TOKasbIBacT
cnpaBeTMBOCcTh CTaHIBI B €€ YTBEPKICHUH O
IIpenkax u [ToTomkax.
Bropas Paca OTOT Ccmoco0d pa3sMHOKECHHSI COXPAHWICS
NPOM301LIA MIPU MUTO3€ CyOCTPYKTYp:
1€pE3 MOHKO- (9+0) — (9+2) — 2:(9+0), (3.72)
BaHME U BbI- B becnonoit uromnasme OuokieTku (puc. 3.5).
aejieHue, A -
M0JI0Bas U3
BbecnoJioi.
‘_
S ap il anie
I u
p* p*
ITornome- IToukoBa- ﬂeﬂe%zeoiiiiieplme
19 Hue (9+0) nue (9+0)

Puc. 3.5 [lenenue cyocmpyxmyp
8 OuoKemxe

B stom mosne (puc. 3.5) BoceMb BOJIOCKOB-
KTYTUKOB NIEPEKAYMBAIOT IIUTOILUIA3MY U3 00b-
ema kietku (becmoJsias) B 00beM cyOCTPYKTY-
poI (A-moJioBast).

B o0bemMe cyOCTpyKTYypbl BO3HHKAET OCMO-
TIECKOE JIABIEHHE, NPEBHIMIAIONICe 00BIYHOE
B 10

pas. Bo3uukaror SHAOTCPMHUYCCKUC
sIIEpHBIC B3aUMOICHCTBHUS
—_1n7 — -1/2
1/ Py =10"= Pa .
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Tak, o Jlany,
co3/J1aHa ObLIa
Bropas Paca.

[To neBaTOMY XI'yTUKY-IPOBOJHUKY B 00B-
€M CYOCTPYKTYypbI OCTYMAeT IPaBUTALMOHHBIN
UMIYJbC C P*, KOTOPBIM JETUTCS Ha JBa Mar-
HUTHBIX, U JJI BBIBOJA MAarHUTHOW 3HEPruu

19 MpOpacTaloT JBa HOBBIX BOJOCKA-KI'YTHKA.
[Ipuyem, MarHUTHBIA HMMIYJIbC TPAaHCHOPMH-
pyercs B MAarHUTHBIN 3apsan (LW*—). [laBnenue
MOBBIIIACTCS M OMOKJIETKA nienuTcs (puc. 3.5).

OTubl Mx I'paButanmonHelii umnyiasc p* (puc3.5) -
obLIu Camo- sto [lpuspak, Uxaiisi, Ho OaucTaomumii Biaa-
POKIEHHBIMHU. | AbIKA  (QoTOoH-poHOH CaMOPOKACHHBIH MO
CamMopox- JTABJICHUEM.
JACHHbIE
Yxaiis oT
O0JIMCTAIIMX
Tea Baaaplk,
20 | Otubl, CbiHBI Juarpamma I'ma3 Jlarma (puc. 1.6) Cymep-
Cymepek. KM MOXHO OIPENeTUTh KaK MEPexo] MEexIy
OeIol 1 YepHOIl BOJIHAMH.
64
JleHb: Oeast BOJIHA .[ @ dop =2046
2
Ho epHa. “ (3.73)
9b: YepHas
) dp =2016 :
BOJIHA -8[ gap
CVMEDKI 2046-2016 =
yMep 30.
Bo3sHukaet cuHe-Toy00i CeKTp.
Koraa Paca B Cymepkax (3.68) cBeT ouuInacr Bomy,
cocrapuiiach, | IOTCHIHaN 30 ynBauBaercs:
crapbie Boabl

21 | SMematues ¢ 30:36=1080_ ¢y (3.74)

0oJiee CBeKH- M,,=18

mu Bopamu.

Bosnukaer cune-romy0Oast obsacte Tperhe-
ro I'nmasa. Boapl cTAaHOBATCHA CBEKHMH.
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Koraa Kanau
HX CTAJIU
MYTHBIMH,
OHM HCIIAPHU-
JHUCh U HCUe3-
JIM1 B HOBOM
IToToke, B
skapkoM Ilo-
Toke ZKu3Hmu.

Ucnapenue Boasl (MH20 = 18) HaumHaercs
¢ mMmitysbea pactmpenus (To,c/w,=8) u 3akan-
YUBACTCS TIOTJIOIICHUEM BOBI OKPYKArOIICH
cpenoi:

T

pdyo

KM, s _ 132016 _
Tl w, 8

18%14= M? \Juu*. (3.75)

Boga npuobperaer MarHuTHbIE CBOWCTBA U
YBEJIIMYMBAET CBOW MOJEKYJSIPHBIA BEC [0
KBaJpara MepBOHAYAIbHOW BEIMYMHBI. BOo3HU-
kaetT JKuBast Boga u B Heil poxaaercst HoBast
Paca.

BHemnsas
0001049Ka
IlepBoii crasa
BuyTpenneit
B0 Bropoii.
Crapoe KpbI-
JIO CTAJIO HO-
Boii TeHb10 1
Tenbro Kpbi-
Ja.

Hactynaer mHBepcusi, ToO €CTh MyJibCalys,
noJo0Hasi BBIBOPAUMBAHUIO MEIIKAa C MYKOM
Han3HaHKy. Ecimm Berep cwibHbBIM, TO Bama
MyKa cTaHeT TeHbI0 BeTpa, HO ITyJIbCALUIO
MOXKHO OIKCAaTh OOpaTHBIM IOTEHIIUAIOM

(3.70):
K=18%14 5 /(K= 18%14)~2.2-10".  (3.76)

B none cBera Bo3HMKAaeT 3apOAbILIEBBIN ITy-
3BIPEK:

6/2.2:10%=0,27)-10". (3.77)
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CmaHua V [2]

18. Hmnynbcbl U B3aUMOAECUCTBUS (HOPMUPYIOT Iyib-
cupytomniee nose Kynnanunu (3.69).

Pe3onaHCcHO-aHTUpE30HAHCHAST  IMyJIbCAIlUS  JKEJITO-
OenbIX KBaHTOB (DOPMHUPYET B HUX BOJIHOBYIO CPEIy - SKBHBA-
nent Cesitoro Jlyxa, u MarauTHoe mone 14° = up* (3.71) B
MOBEpXHOCTHOW BoTHEe KyHnanuHu.

19. BosuukHoBenue Btopoit Pacel mogjoOHO BO3HUKHO-
BEHUIO CYOCTPYKTYp "BOJIOCKOB-KT'YTUKOB" B IIMTOILIa3Me
ounonornyeckoit knetku. [Ipuuem, pazmuoxxkenue Bropoii Pacel
MoA00HO JACNEHUI0 CYOCTPYKTYpbl (9+2) MarepuHCKOW Ouo-
Kietku (puc. 3.5).

20. IlomroroBka pa3MHOXEHHsI JEICHUEM CBs3aHa C
DKOJIOTMYECKON OYMCTKOM OKPY’KArOLIEH CPebl, TO €CTh KUJI-
ko# (hazoii Box.

Dxonoruyeckas ounctka Box uaer kak Ha ypoBHe Ma-
TepuH, Tak U Ha ypoBHe Tonkoi OHepruum (3.68, 3.69). Pe-
3yJBTaTOM JKOJOTMYECKON OYHUCTKU SIBJISIETCSA CUHTE3 KMBOM
Boabi.

21. Pasmuo:xenue Pac B ’Kusoii Boae cBg3aHo ¢ us-
BepcuoHHOM nynbcauuent Kanens XKuakux Cpen.

[Tpy MHBEPCMOHHOM MyJibCAallMK (BbIBOpAUMBAHUE HAU3-
HAHKY) HE BCSl DHEPTUsl BHYTPEHHEIO IMOJsl MEPEXOJUT B OK-
PYXaroIIyl Cpeay: B HOBOM BHYTPEHHEM IIOJIE DHEpreTuye-
CKOM CUCTEMBI OT cTapoi octaercs 3apoabimeBblid ITy3pipex
(3.72).

3apoapimessiit [ly3bipek - actadera Kuznu, Jlnunoctu
u Pac.
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3.6 CtaHua VI
OT poxaeHusa 13 fiua K ABynosiomy
Pa3mMmHoOXeHuto

22. Torna Bropas passuia Poxaennsix us fitna, Tpersio.
ot yeunuiacs, Kanim ero ysernuniauch u Kanam cranu
TBepAbIMHU U KpyriabiMu. CoJiHie corpeio ee. Jlyna oxJia-
auaa u opopmuiia ee; Berep nurasn ee 10 3pesaocrtu ee. be-
Jabiid Jleoensb u3 Ilognedechs 3Be3qnoro ocenm Kaniiro
oouabmyro. Siino Pacsl bynymeii, YesioBeka-i1edeab KOHIA
nociaeaywmei Tperbeid. CHavya/ia MysKe-KeHa, 3aTeM
MY’KYHHA U JKeHIIHHA.

23. Camopoxaennbie 0bl1n Uxaiisi. Tenu ot Tea CbiHOB
Cymepexk. Hu Boga, HU OrOHb He MOTJIM YHUUYTOKUTDH UX.
He Tak 0bLI10 ¢ CbIHAMM HX.

***

Pacwugpyem Cmanuy VI

Ne | Cnosa Craumsl CwmbIci BhIpakKeHUM
Torna Bropas IlepBas Paca Ha MeHTaIbHOM ypOBHE 3aHU-
pasBua Posxk- | Manack xkento-6ernoit obnactsio criekrpa (3.71).
JAEHHBIX U3 Poxnenne Bropoii conmpoBoKaajioch WH-
- Bepcueii IlepBoii: xenro-0ejloe BOJHOBOE I10-
Siiua, Tpe- p p

ae (3.71) IlepBoii TpanchopMUpPOBAIOCH B KeJI-
TO-0esioe MaTepuajibHOe Bo Btopoii. IlosBu-
JINCH KEJITOK U 0eJ1oK Sliina.

7KearTok - 3T0 ye OINIOAOTBOPEHHAs CIIep-
MaTO30MJ0OM KEHCKas SULEKIEeTKA, HaXO0AA1asi-
ca B coctossuuu 3UI'OTHI, roroBas k pa3Bu-
THUIO 3apOJIbIIIA.

Jlng cBera TakuM TPETbUM COCTOSHUEM SIB-
nsercs Kamna JKugkol mma3Mbl, B KOTOpOM
BOJIHA M YacCTHUI]a CBETA TEPSIIOT CBOU WHAMBU-
nyanbHble cBOMcTBa, a Karuis mina3mel nprobpe-
TaeT XKEJTHIN L[BET.

Beaoxk - KkopM Ui KEJITKa-3apOJbIIIA.
KopwM, HachINeHHBI O€JIbIM CBETOM.

ThIO.

22
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ot yennui-
cs1, Kanuim ero
YBEJIHYHJINCH
u Kanuu cra-
JIM TBEPABIMU
U KPYIJIBIMH.

Pasmep Sur 3aBucen ot naBiaeHus atMmocde-
pel Haa 3emiied, K KOTOPOMY 3BOJIOIUOHHBIM
MyTeM TIPUCIIOCAOIMBAINCE BCE, POXKIAIOIIHEC
SinoMm:

p=pt/V =Const/V, (3.78)
rae p, V ut - COOTBETCTBEHHO JaBjieHHEe, 00BEM
U TeMIiepaTypa, a R - ra3oBas mocrosHHasl.

YcuneHue mora o3Hayajgo YBEIUYEHHUE aT-
MOC(EpHOTO NaBJCHHs, a KaK OTBET Ha 3TO -
MOSIBIICHHUE STHIIEKIIAYIIUX JUHO3aBPOB OTPOM-
HBIX Pa3MEpOB.

Opnaxo xento-0emnas npornopuus (3.71):

% =14224(A)*=7%96 (A%, (3.79)

0CTaBaNACh HEPYLIMMOIT 1 7% pacX00BATIOCH Ha
000J104KYy - ckopiymy Sitma (3.79).

Coanue co-
rpeJo ee. Jly-
HA OXJIAHJIA U
opopmuIa ee;
Berep nurau
ee 10 3pesIoCTH
ee.

Ha sxentox u 6enok, mocie GopmupoBaHUs
CKOPJIYTIBI TIOTCHITMAJIOM, SKBUBAJECHTHBIM 7
(A)*, ocraBanocs 96 gacreii (3.79).

Onnako Ha HuX BiusieT CoiHie (MOTEHIHAT
36) u Jlyna (motenuuan 28), Tak 4YTO HaM MpH-
JIETCSI PEIINTh 33/1a4y Ha YacTH:

% :E :2; Bcero 9+7=16, u 96/16 = 6.
Jlyna 28 7

Takum o6pa3zom, Ha 6enok (ComHile) moWaeT
9:6 = 54 vactu, a Ha Kenrok (Jlyna) - 6:7 = 42
YacTH:

Pacnpenesienne sHepruu B siiiige
Ckopayna 7% =49
benox (Comaiie) 9-6 =54 (3.80)
Kentox (JIyna) 7-6 =42
Berep 54 -42=12.

A Hamm Myzperpl, KOBBIpss B HOCY, PELIAIOT:
4TO panpuie? Ao nim Kypuua? Y crokonTech:
cHavaa 6emno-xentas Uxaiis [lepsoit Pacer.
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Beablii Jleoenn
u3 Iloane-
o0ecbs 3Be3-
HOI'0 OCEHMJI
Kanio 60/1b-
myro. Aiino
Pacs1 byay-
meid, Yenone-
Ka-j1e0eab
KOHIIA IocJIe-
AYIOLIeH
Tperbeii.
Cunavajia my-
JKe-’KeHa, 3a-
TeM MYKYMHA
H KeHIIMHA.

ITepexon xk TpeThell BBI3BIBAET CABUT B KEJ-
TO-3¢JIeHyI0 00sacTh crektpa (AXK3 = 250A).
Bwmecto xonTypa (3.71) BO3HUKAET HOBBIN:

(AB-AK)  97-10"
(AB-AK) 112:10

B sTom mone sHeprum xBaraeTr Ha JBe 000-
JIOYKU-CKOPIYNbl. DTU "KBaHThl B CKopiayme",
HaXO/ISIIUECs B JKEJITO-3€JIEHON 001acTi OyayT
CTPEMHTBHCS K CBOMM MpeiesiaM 10 HHIHBHILY-
anpHOMY LBeTy. Myskckoe Hauaino - k sxenromy
(AXK=70A) Kenckoe Hauano - x dorocunresy
3enenoro (A3=400A):

0

~30-7'(A)%.

(3.81)

M _ANK 704 ~10" 7 _
=——=—">= - =
K A3 4004
P2ATo+T)/To = p2p/q=p2p*/q*. (3.82)
MyXe-)KeHa| |MyXuuHa U |
| JKeHIIHa |

23

CamopoxaeH-
HbIe ObLIIH
Yxaiia. Tenn
ot Tea CoinoB
Cymepek.

[Morenman Cymepex pasen 30 (3.73). On
COXpaHseTCA M B 0€JI0-)KEITO-3€JICHON 00J1acTH
(3.81) cmekrpa. Oto Uxaiis (Tenb) - Tonkas
Oneprus koHua Tperbeit Pacsl. Oun Camopox-
JIeHBI TIOKa BooOpaxeHuem (3.82).

Hwu Bona, Hu
OrOHb He MOTI-
JIA YHHUYTO-
KMTh HX.

Tonkas DHeprus ummyiascoB p* u q* (3.82)
HE TOPUT U HE TOHET.

He Tak 0bL10 €
CHIHAMM HX.

MenranbHas 3Heprus B koHue Tperbelt Pacbl
(3.81) moxgsepriacy uHBepcuu, U B YeTBepToii
Pace mnpeBpatunace B MaTepUalbHYIO peajb-
HOCTb JABYNOJIOTO PA3MHOKECHMUS:
Pasmuoxenune Yereproit

B I10J1€ I'PaBUTAllNH
Myxckoe Hauano | JKeHckoe Hayaslo
Cxatne | 3apsanpel [Pacumpenwe| UMmynbchn (3.83)
Tow/c= | p2p/q= | Toc/®e= | p2p*/q*
2 0,1-7/4 8 =0,1-14
0,1-7/4=M 0,1-14=X

MK /(M+K) = 0,28.
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CmaHua VI [2]

22. Kaxnas Paca cHauana meuraer o byaymem, pucys
ero BooOpaxxenmem, 3arem peanuszyeT MeuTy HWHBePCHOH-
HBIM B3PBIBOM, IpeBpaiias cBo MeuTy B MaTepHAJIbHYIO
PeaabHocTh ciaenyromei Pacel.

[TepBast Paca meurana o xenro-6enoil 00JacTu crekTpa,
KaKk 00 SHEPreTHYecKoM IoJie, KOM(POPTHOM Jisi pa3MHOXKe-
HUSL.

Bropas Paca peaimzoBana meury IlepBoii pasButuem
poxxaeHus u3 fifna, rae xenrto-0enasi creKTpajdbHas KOMOU-
HAIMs BOJIH HAIlUIA CBOE€ MAaTEpUAIbHOE BOIUIOMICHHE B (HOp-
MUpPOBAaHUM KeJITKa 1 Oenka B Aine (3.78, 3.79, 3.80).

Poxnenne n3 fitna He sABISETCA MPOLIECCOM, U30JIUPO-
BaHHBIM OT Kocmoca. Connie, JIyHa u 3eMist npyuHUMAarOT ca-
MO€ HEMOCPE/ICTBEHHOE y4acThe B (JOPMUPOBAHUU CTPYKTYPhI
AWLA: €ro CKOPJyMNbl, O€lKa, )KEITKAa U YHEPreTUYECKUX BHX-
peit nepexona mexay Humi (3.80).

Tpetsto Pacy crmoco6 pasmHOkeHHs mmyTeMm PoxkaeHus
u3 Sitna He yaosiaerBopui. OHa Bo3MeuTasia 00 YI0BOJIBCTBH-
AX JBYNOJIOTO Pa3MHOXEHHUSI M CTaja COCPENOTauynBaThCS Ha
0e10-KeNTO-3eJIeHON 00JIaCTH CIIEKTpa.

Mg Tperbert Pacbkl MeuThl 0 JBYNOJIOM Pa3MHOXKECHUU
ObUIM MeuTaMu (He 0oJiee TOro), Kak CErofHsl Hallli MEUTaloT
o CeetiioM bynymewm.

23. YerBeprasa Paca peanmmzoBana meutsl Tperbent 0 IBY-
nojaoM PazMHoxeHnu.

MenTanbHas DHeprus Meutsl Tpetneit Pacer Oblta pea-
JU30BaHa B (POPMUPOBAHUU HSHEPTETUUECKHX TMOTCHIIMAIOB
MYKCKOT'0 U jKeHCKoro Haudas (3.83).

B3anMocBsI3p MyKCKOTO M KEHCKOTO Hadal KOCMHUYe-
CKM TapMOHUYHA, HOO CBsI3aHA C TPaBUTAIIMOHHBIM ToJieM Jly-
HblI (3.83).
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3.7 CtaHua VIl 3
K Pazymy Bonu n Uorw.
PoxpeHne Hocutensa Pasyma

24. Cpinbt Myapoctu, Coinbl Houn, roroBbie BHOBB PoO-
AUTbCSHA, CNYCTHJINCh. OHU YBHIEIH HU3KHE (POPMBI
IlepBoii Tpern. «MbI MOxKeM U30paTh», cKa3aau Bia-
AbIKH, «MbI Myapbi». Hekoropsie Bouwin B Uxaiis.
Apyrue ycrpemuinu Uckpy. Hexkoropsle Bo3ep:ka-
Jauch 10 Yereproii. U3 cobcTBenHoi Pyna HanoiHu-
au onu Kama. Te, kTo Bouuiu, cieajauch ApxataMu.
Te, k10 moayunau Juib UcKpy, ocTrajuch JULICH-
HbIMHU 3HaHus; Mckpa ropena ciaabo. Tperbu ocra-
auchk Pazyma snmeHHbIMH. /[XKMBBI X He ObLIN I0-
TOBBL. JTHU O0bL1IM oTAeeHbI cpean Cemu. OHU cTaaN
Y3KOroJioBbiMu. TpeTbu ObliiM roToBBI. «B 3THX Mpe-
Oyaem MbD», ckasaau Baaabiku Ilinamenn u Temuou
Myapocrtu.

25. Kak nocrynuiu Manaca, Ceinbl Myapoctu? OHu o1-
Beprii CamoposkaeHHbIX. OHU He ToTOBbI. OHM npe-
HeOperm [lorom-poxaenabiMu. OHHU elie He COBCeM
rorosbl. OHM He 3aX0TeJIM BOWTH B nepBbIX Aiile-
POKIACHHBIX.

26. Korna Ilorom-po:knenHbie mopoausu Siime-
POKICHHBIX, IBYeINHBIX MOIIHBIX, CWJIbHBIX, CHA0-
JKEHHBIX KOCTAMU, Biaaasiku Myapoctu cka3asm:
«Tenepb OyaeM MbI TBOPUTB).

27. Tperbsi Paca ctana Hocurenem Baaasik MyapocTu.
Omna co3pana CeinoB Boam u Morm, cuiorw Kpusimmak-
TH co3J1aJia oHa ux, CeATeIX OTHOB, IIpeakoB Apxa-
TOB...
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Pacwuoppyem Cmanuyy VI [2]

Neo | Cnosa Craumsl CwmbIci BhIpakKeHU M
Ak % % _
Chinbt Myj- Cein Mynpoctu - p*/q*; Coin Moru - 6enas
ocTi. Cripny | BO°1Ha PacUIMPEHHS OT CHKATOro UMITyJIbea (puc.
EIO‘{H,FOTO 7); TOTOBBIE BHOBb MOJHATHCA - q*/p*; crycTH-
> JIUCh - YEepHas BOJIHA JI0 UMITYJIbCa PACIIMPEHUS
Bbl¢ BHOBDb (puc. 7):
poauTnc,
CIIYCTHJIHCD. HNmnyascel B Kocmoce
ChIHBI Crycru-
ChpIHBI T'oToBbIe
Mynpo- Houu BHOBbD IO/~ JHch
Y (6enas (uepHas
CTH HATHCA
BOJIHA) BOJIHA)
64 64
p*/q* = Iq) do= | q*/p* = J.(p dp= | (3.84)
2 8
7/4 2046 4/7 2016
7/2-3-11-31 5 4/7-32:63 = 4-32.9;
k;=711-31 53-8:32 =k,.
k’-k’=510° u k/k=3=1
ONH VBHIEN B Eannom Kocmoce ¢ paBHOBECHBIM MOTEH-
yBHA LMaJIoM, paBHbIM 1, Be TpeTtu cocTasisieT ToH-
24 | HH3KHE pop- Kasit DHeprusi, 1 oJHa TpeTh - DHeprusi Mare-

mbl [lepBoii
Tpern.

pHUH, TaK YTO OHU YBUJAEIH HU3KHUE Popmbl Ma-
TEPHUHU.

«MBI MOKEM
u3oparTb»,
ckaszaau Bia-

Jns toro 4toObl aHaIM3MPOBATH U BBHIOH-
path, HAJAO HANTHU KPUTEPHUI, MUHHMAIbHBIN
KBaHT:

AbIKH, «MbI h= :I_I;j =3,6 (3.85)
MYApbD». b

Hexotopnie Cosznanue Ilepuoanunocreii

BOIILTH B B noJie Kocmoca

Hxaits. [lpy- Bouum B | Yerpemunu Boszepaa-

rue ycrpeMu- Uxaiis Vckpy IHCh 110 (3.86)
an Uckpy. Yersepron |\°-
Hekotopbie g*_16 o | PP | T _ 4
BO3/1EPKAIUCH h 36 h 36 h 3,6

no Yerseproid. || =4,(4)10° | =7,(7)10° | =1,1).
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M3 cobcTBEH-
Hoi Pyna Ha-
MOJIHUJIM OHM
Kama.

Kama - Hocurens Xenanus unu BooOpaxke-
nue (q*). Pyna (®opma) mia Kama - snemen-
TapHBIA dJIEKTPUYECKHUN 3apsia:

q*q=16"= Ty 64 = (Toc/0d, = 8)-32. (3.87)

Takoe (3.86) HamoJIHeHHMe CO37aeT B TIPO-
noipkutenbHocTH T, = 4 cuctemy TsHb (Cry-
cToK) ¢ aByms mnonychepamu Llunp (Hebeca),
onucanHyto B Kuure IlepemeHn.

Te, KTO BO-
LLJIH, C/IeJ1a-
JIUCh Apxara-
mu. Te, KTO
MOy YMJIH
auumb Uckpy,
OCTAJIUCH JIM-
IEeHHBIMH
3Hanmus; HMc-
Kpa ropeJsa
ciaabo. Tperbn
ocrajuch Pa-
3yma JIMIIeH-
HBIMH.

Mem}ly HMMHU BOSHUKAKOT
KoJIe0aHus:
Apxath! .HI/IIHGHHE)IG Pazyma (3.88)
3HAHUHN JIMILICHHBIC
q*q=16" | p*/q*=7/4 | q/p=4/7
7/416°5 4/7) — |1 S (28)°].

Ha 3emie PaBHOBECHUC CTAJIO HACTYIIATh IIPpH
HAJIWYHMU MOJICH T'paBUTallHU.

JKuBbI UX HE
ObIJIM TOTOBBI.
9TH OBLJIH OT-
JeJieHbl Cpeau
Cemu. Oun
CTaJIU Y3KOro-
JIOBBIMH.

Boigenum otnenénnsix cpeaun Cemu B molie
Pazyma numenssix (q/p):

Ne| 1 1213 [4]5 6 | 7

—1+2+3+4=10— |«5+6+7=18—
OTHENEHHBIE Cpeau MouekynspHbIi (3.89)
Cemu (y3KOTOJIOBBIE) BEC BOJIbI )

<~— 14+2+3+44+5+6+7=28 —
IpaBUTALIUS.

Tperbn ObLIH
TOTOBBI.

[Tone cBera cTano HE3aBUCHMBIM OT PEKUMA
yJIbCALUU:
I1X2x3 =65 6 = 1+2+3.
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24

«B 3THX npe-
OyaemM MbD»,
cka3aJum Baa-
abIkHa Ilname-
HU U TeMHOH
Myapocru.

Onpenennm noteHnuan Baaabik:

Bnanrika TemHoi
Mygapoctu

ko= q/p 6 =24/7

Bnanrika
Ilnamenn

ki=q*/p*-6 = 24/7

Pacmupenue: Cixarue:
k,=8 k.=2
(3.90)
DHIOTEPMHUS: OK30TEPMHSI:
k3 = lg Pi1p2 = -25 k4 = lg P3pP4Ps = 27
p=kbkks o7
klkpk3

(3apoapiensiit I1y3bIpek).

25

Kak mocrynu-
au Mamnaca,
Cobinbl Myn-
poctu?

D10 MarHUTHbIE UMITYJIbChl [lamsiTu. Bo3Hu-
KaloT B KOHTYpe KoJieOaHUs:

=2t g*|_|ewy :(zjz |
q* 2u% | (g 4

(3.91)

Onu oTBeprin
Camopo:kaeH-
HbIX. OHH He
roroBbsl. OHH
npeHedperu
IToToM - poxk-
J€HHBIMH.
Onu emre He
COBCEM IOTO-
Bbl. OHH He
3ax0Te/ I BOM-
TH B IIePBbIX
Siine - pox-
JEeHHBIX.

e e

e

L — TOJIIPHBIC BUXPY MarHUTHBIX 3apsI0B;
L — SKBATOPHATIbHBIC BUXPH MArHUTHBIX
nMITyibcoB (Manaca, Ceinbl MyapocTn).

Puc. 3.6 Macnumnuie nons ccycmkos

Mamnacel, Ceinbl Myapoctu (3.91), dop-
MUPYIOT MarHUTHbIE HMMITYJICHI ¥, Bpamiaro-
ume cryctok ¢ Bocroka na 3amazg (puc. 3.6).
DTUX 5KBaTOPHAIbHBIX MATHUTHBIX JIUHUHA HET B
[Iepoii, Bropoit n B Hauane Tperbeir Pac. Y
HUX €IlIe HET 3a4aTKOB MHTEJUICKTA.

200




26

Koraa ITorom
-pOsKIeHHbIE
MOPOANJIN
Aiue - poxk-
JAE€HHBIX, IBY-
eJIMHBbIX MOIII-
HbIX, CHJIb-
HBIX, CHA0-
JKEHHBIX KOC-
TaAMH, Baaabl-
k1 Myapoctu
ckazaau: «Te-
neps oyaem
MbI TBOPHUTDB).

Brnanpiku Myapocty HMMEIOT MOTEHUIHAI
B =0,27(3,90). /IByenuHbie B My>KCKOM H KEH-
CKOM Havanax uMeroT norennuan 0,28 (3.83).

10

Puc. 3.7 Ceeuenue om cenepamopa
Toukoti Dnepeuu
Bnagsiku Mynpoctu OyayTt TBoputh CBeue-
Hue (puc. 3.7), KOTOPOE 3KCIEPUMEHTAIIBHO I10-
JTy4yeHo oT reHeparopa ToHkoi DHeprum [5].

C momouibo 3TOro CBEYEHUs YJIAEeTCs IO0-
BBICUTb YPOXKaHOCTH B 7 pa3. ¥ Hac 3T0 ObuIn
nabopaTopHble KcriepuMeHThl. Benukas [{uBu-
nu3auus nutana 3emintro ToHkol DHepruen mno-
BCEMECTHO.

27

Tperbs Paca
craja Hocu-
TeJieM Baa-
abIK Mynapo-
CTH.

[TossBunuce Manacel (puc. 3.6). Boznukiu
JeBOe U mpasoe noymapust mo3ra. Cran ¢yHk-
IIUOHUPOBATh KOHTYpP KOJICOAHUST MYMXCKOTO M
»eHckoro Hauan (3.83, 3.90, 3.91):

0,28-(7/4) S 0,27|—(0,287* 5 0,274,
_028-7°-027-4°
0,28-7% +0,27-4°
[NosiBunach nepuoanveckas CUCTEMa TeHOMOB
HACJICJICTBEHHOCTH.

~63. (3.92)

Omna co3ganaa
CpinoB Boun
n Horu, cu-
Jaorw Kpus-
IAKTH €03/1a-
Jia OHA MX,
Caarbix OT-
uoB, [Ipeakon
Apxaros...

[Ipenox Apxara - 3T0 MyJbCUpYyOUIMA Ap-
xat (3.87):

h 1 16>
g*[pdp-q[pdp=——"—=-64.
1 0 4
Ho norenuuan 64 onuceiBaet cryctok TsHb,
Hal KOTOPbIM [JABC HUC-TPAaHC-U3OMCPHYCCKUC
Hunp (Knura IlepemeH), KOTOpBIE HUCIBITHIBA-
10T B3aUMOCBSI3b C cuiiol0 KpusimnaTel, 1ono6-
ot Kymnonosckoii (F = e /r°):

Ey = mE;F\ 327327
32cw, +32cw,

(3.93)

=32.

(3.94)
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CmaHua Vi [2]

3emuisd npuxouia B ce0s mociie o4epeaHoro, nepuoin-
YECKH MOBTOPSIOLIErocsl reokaTakiu3Ma. Ku3Hb HalakKuBa-
nack. B I'myGunax Bopg oOutanum skuBbie JIOMUHOGOPHI Ha
KpeMHe-OpraHn4eckoil ocHoBe. B obnactu dorocunHTe3a Bo3-
Hukia [lpuspaunas Uxaiis-Paca u marepuss becKOCTHBIX U yK-
perennblx Koctamu. IlosBunucs poxaenHele w3 Sina.
[Ipumna nopa BosHukHOoBeHHst Hocurenen Pasyma.

24. Kocmuueckue umnyiibebl Mpicin u BooOpakenust
cnyctuinuchk Ha 3emmto. Cocrosue MartepuansHoro Mupa
3eMiIM UM HE MOHPaBWIOCh. B3suce 3a aeno camu. Co3nanu
nepuoanvHocTH (3.86). DHepreTudyeckoe mosie 3eMJId CTajlo
caMmoperyiaupyembiM. B3smuch 3a "ynpajeHna' - Oyayiiero
Hocureas Pasyma.

25. Cnenanu poxaeHubix u3 fitna Hocuremsmu XKena-
Huii (3.87). Y Hocureneir XKenanuii nosiBUWIKNCHh YCIOBUS UX
peanuzanuu. Coluym paszaenuiica Ha ApXaroB, JUIIEHHBIX
3nanuid, Pazyma numieHHbix (3.88). Y3KOroJioBBIX OTAEIHIN
(3.89). Komnpomucc nanum B lllecrepke Csera - Kynnanunu,
CBOOOJHYIO OT pe30HaHCa-aHTHpe30HaHca, HO I[lamsaTe BO3-
HUKIIa B KoHIle Pacel poxaennbix u3 fitna (puc. 3.6).

26. Tpetbs Paca crana Hocutenem Mynapoctu (puc. 3.7).

27. MyZIpoCcTh NpOSIBUIIACH B COTJIACOBAHHOCTH ODBOJIIO-
MU KUBOTO C JuHaMuKoi mnynbcanuu Kocmoca. Hocutenb
Pazyma crtan ne Tonbko Hocurenem XKenanuii, Ho u Hocure-
JIEM MYJIbCUPYIOLIETO IO TPABUTALMU, YJIbCUPYIOLIETO TO-
751 TeHoB (3.92), dopmupyromux TsiHb (CTYCTKH TEHOMOB).

Mosr Hocurens Pazyma coBepiienctBoBacs. [lomno6Ho
[uup (Hebeca) nan Tsab (3emiast), BOSHUKIIN JIBa MOTYIIAPUS
Mos3sra, cBsI3p MEXIy KOTOPBIMU ITOAAEPKUBAIACh CHIIOU
Kpusimmaktu. Ota cuia poxiaana B 4yenoBeke beccmeprue
(3.94):
28-36=1008=42-24 _

F 1
+E [pdp=16
0

63. (3.95)
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3.8 Crtanua VI
B3neTbl U NnageHuAa AByNonoro
PasmMHoOXeHus

28. U3 kamien nmora, u3 OTJI0KeHUH CyOCTaHIIUM, U3
MaTepuu MEPTBBIX TeJ JIoAed M KUBOTHBIX NPEKHEro
KoJuieca, 1 13 0TOpPOCOB nMpaxa Npou30LLIH NEPBbIE K-
BOTHBIE.

29. /KuBoTHBIE ¢ KOCTAMH, APAKOHBI [JIyOMH H JIe-
Taomue Capna 100aBJjieHbl ObLIM K PECMbIKAIOIIMMCSI.
Te, KOTOpPBIE MPECMBIKAJIUCH HA 3eMJIe, MOJYYNIN KPbI-
Jabsi. Te, 0 IIMHHOM 1Iee, 00MTABIINE B BOJAAX, CTAJM Npa-
POAUTEAMU NITHI MOTHEOECHBIX.

30. Bo Bpems TpeTbeii :KUBOTHBIE, JIUIIIEHHbIE KOC-
Teil, POCJIM M U3MEHSIIUCh; OHU CTAJIM ’KUBOTHBIMHU € KOC-
TAMM, UX Uxaiis CTaJIM VIOTHBIMHU.

31. KuBoTHBIE pa3beJMHUJINCH NepBbIMH. OHH Ha-
YaJIM OPOXKAATh. [IByeIMHBIN Y€JI0BEK TOKe pa3beAuHUII-
csa. OH cka3ai: «bynem, kak oHM; OyeM cO4eTATHCH U
co3aaBathb TBapei». OHU cesaiu TaK...

32. U te, k10 He MMesin UCKpBI, COUEeTAINCH C OT-
POMHBIMH CAMKAMH KMBOTHBIX. OHM MOPOJAWIH OT HUX
Hemble Pacbl. Hembl Ob1si u camu oHu. Ho s13bIK MX pa3-
Bsi3aJsics. SI3bIK MX MOTOMCTBA OCTAJICH HenmoABHKeH. OHM
NMOPOAMIH YyaoBHII. Pacy cor0eHHbIX 4y10BHUII, NOKPbI-
THIX PBIKMMH BOJIOCAMH, XOAMBIINX HA YeTBEPEHbKAX.
Hemy1o Pacy, 4To0bl He BblaJjia cpama.
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Pacwugpyem Cmanuy VIl [2]

Cnosa CraHnsl

CMbICIT BBIpQXKEHUI

28

N3 kanei
1noTa, u3 oT-
JIO:KeHMH CyO-
CTAHLMHU, U3
MaTepuu
MEpPTBBIX TeJl
JI0eH M KU~
BOTHBIX
npexnero Ko-
Jieca, M u3 OT-
OpocoB npaxa
NPOU30LLIN
nepBbIe KH-
BOTHBIE.

3aKoH COXpaHEHHUs dHepruu Tpedyer 6e30T-
XOJIHOU TexHoyiornu. HoBoe BO3HUKAET U3 CTa-
poro:

Kannu nora: M. =18
PacTBOpPBI 7,0
MeptBbIe Tena: M. =16
OpraHnKa CHs (3.96)
OTtbpocs! npaxa: p* PR *
HMMITYJIBCHI q* p*.
Crapoe poxaaeTcsi B HOBOM:
Toc/®o'MH20:(q*)* S Merg (p*)?,
(9+0) S (7/4)%. (3.97)

B otrnoxenusx cyOCTaHIMU TMOSIBIISCTCS 3a-
ponbimt XKusoro (3.97). Ho cybOcranuus - 3to
BCS NEPUOJNYECKAsl CUCTEMAa XMMMUYECKUX 3Jie-
MeHTOB. B Hell 112 snemenToB u no 6328 3aps-
IIOB: £(q, L, +p.

CkopocTts (opmMupoBaHHUs 3aps0B B CyO-
craHuuu pasHa Yucny Yenoseka:
:6326-6:113'

3.98
7-112 (3.9%)

Vy

HO HepBBIC JKHUBOTHBIC ITIOABATCA paHBH_Ie
(3.97):

y, = 03266, 12—1038
12 '

; (3.99)

[lepBble )KUBOTHBIE MOABISIOTCSA B 9 pa3 ObICT-
pee, yeM YenoBek:

vk S vg=1038 : 113 = 9. (3.100)
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ZKuBoTHBIE C
KOCTSIMH,

B oTnoxenusx Cy6CTaHHI/II/I MHOI'0 OpraHu-
KH.

APAKOHBI IJIy-
OMH H JieTalo-
mue Capna
n00aBJIEeHBbI
OBbL/IM K Tpe-
CMBIKAKIIMM-
csl.

JKu3nb, nporekaromas B cpeiax 3eMiu B CO-
OTBETCTBUHU C ypaBHEHUsIMH MenzeneeBa B yc-
JIOBUSIX B3aUMOJCHUCTBHUS:

lg p1p2p3paps = pv =Rt =Const =2, [(3.101)

rae: p, v, t © R - COOTBETCTBEHHO /JaBJICHHE,
o0BeM, TeMIlepaTypa U ra3oBasi IOCTOSIHHAS,

Te, koTOpBIE
npecMbIKAa-
JHCh HA 3eM-
Jie, MOJIyYHJIu
KpbLIbi. Te, 0
JJIMHHOH 11€ee,
oouTaBIINE B
BOJIaX, CTAJIU
npapoaure-
JISIMM ITHIX
NMojAHe0eCHBIX.

OyJleT cBsi3aHa ¢ AMAra3oHOM U3MEHEHHs 00be-
MOB (AV=V,-V,) )KUBBIX CYIIECTB U AaBJICHUEM
OKPYXAIOIINX UX CPEII:

AV-Ap = (Ve— v,) (pepu) = Const =2, (3.102)

CrpemyieHre BBDKHTD 3aCTABIISIIO KUBOE HC-
KaTb cpeny oburtaHusi Hauboiee KOMQPOPTHYIO
IUIsl CBOUX 0OBEMOB:

Vi 2/
[pdo= f¢d¢
7% 2/ py

0o pEx P X(vi X vd) =4 X pid). (3.103)

Heo0xonumocTh - ABUraTeIb Nporpecca, a
HE KEJaHWE JJIUHHOIICCH TIOIYYUTh KPBUIbS.
DBOJNIONUS TUHO3aBPOB OTCTalla OT CKOPOCTHU
W3MEHEHUsI OKPY’KaIoled Cpenbl...d OHH BHI-
Mepiid. MeTeoput He BUHOBAT.
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Bo Bpems
Tpertbeit xu-
BOTHBIE, JIH-
IIeHHbIE KOC-
Tel, pOC/Iv U
U3MEHSJINCh;
OHH CTAJH
KMBOTHBIMH €
KOCTSIMH, HX
Yxaiisa crajan
IUIOTHBIMM.

Uxaiiss umMeeT moTeHLuan, oOpaTHbIN nanbMe
(ummynbesl); TBepaas Uxaiis MMeeT MmoTeHIuall
paBHBIIi NTabMe (3apsbl).

Uxaits pacmmpsiercs (k,=Toc/0,=8); TBepaas
Uxaiist coxumaetcs (ke=T,m,/c=2).

Uxaiis HaxoAWTCs B JKMIKOW  cpene
(MHn20=18); TBepaast (kocTHast) Uxaiis cyuecTt-
ByeT B opranuke (McHs=16).

3anuiuemM KOHTYp KoJjeOaHus:

%
D My =2 818162 = M, k. 2 (3.104)
p* 2 7 4 4 q

| Uxaiis | | TBepnas Uxaiis |

Mexny Uxaiiss u TBepod Uxaiiss BOZHMKAET
JMHAMUYECKOE PaBHOBECHUE:

1161188 5 162:7° — |72 5 74, (3.105)

rae Yucno 72 Kab66ana npuHumana 3a boros
[20].

B peansHOCTH y TBepaoi Uxalis nosiBisiach
O06o0uKka C IOTEHIIMAIOM 72, a 1mon DdTOU
CKOPJIYNoii IMyJIbCUPOBAJ CBET:

36=72(j(pd(p =S
(Y%= 72)j¢) dp=-36. (3.106)

B »TOM mepeHachIIEHHOM JI0 YeTBIPEeX
MOJICKYJIAPHBIX BE€COB BOJbI
(4MHu0 = 4-18 = 72) pacTBOpe XKenTKa-Oeka
Cozupanocs Beé.
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KuBoTHBIE
pa3beauHu-
JIUCH TEePBbI-
mu. OHH Ha-
4aJIM MOPOK-
narh. /JIByenu-
HbIH YeJI0BeK
TOXKe pa3be-
auHuIcsa. On
ckaszaiu: «by-
JeM, KaK OHH;
Oyaem coue-
TaThCA U CO3-
JaBaTh TBa-
pein». OHu
cJe1aJIi TaK...

B Sliine Co3umaanusi co3UJaJIOCh TaKXKe
pa3benuHeHue Ha aABynoibix (3.105). Oto pa3s-
€MHEHNE MPOXO/IUJIO C YUYETOM YPOBHSI DHEpre-
TUYECKUX CONHEYHBIX psaoB (3.106):

Siino Co3unanus

36
me- |=8| 7 | 6 [ 5| 4|3 ]2 1

U30M

-36
manc-|=-8| -7 | -6 | -5 | -4 | -3 | -2]-1

HA30M

<—JXXHUBOTHBIC—

<—YCJIOBEK —>

5

g

g

S

=

I

S

5 £ <——DHEPIrus CBI3U—>
=]

= B

g <~ CBET —
£

5 <—  MAarHuTHBIC MMOJIs —>
m

o

= | <— AIEKTPUUECKHUE TOJIS —>

Puc. 3.7 MyJbTHILIETHOCTD Cpej
B Sliine Co3npanns

OHeprus MyJIBTUIUIETHOCTH  OIPENEISIETCS
KaK pa3HOCTb CyMM YK€ IPOMJCHHBIX YPOBHEU
(puc. 3.7):

- Y )KUBOTHBIX: 1+2+3-(-1-2-3) = 12;

- yuenoBeka: 1+2+3+4-(-1-2-3-4) = 20;

- B IITEPUYHOM CBA3U:
1+2+3+4+5-(-1-2-3-4-5) = 30,

B nosie CBeTa KOMIIO3MLIUA COCTOUT U3 LIECTH
YPOBHEW, a HSHEPrusi MYJIbTUIUIETHOCTH — 42
(pBetcs ayma);

B MArHUTHBIX U 3JIEKTPUYECKHX IOJISIX YUCIIO
YPOBHEN COOTBETCTBEHHO paBHO 7 U 8, a 3HEp-
s MYJIbTUIUIETHOCTH COOTBETCTBYET 56 u 72
(3.107).
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H te, KTO HE
umean Uc-
KPpbI, cove-
TAJHUCh C Or-
POMHBIMH
CaMKaMHM KH-
BOTHBIX. OHH
MOPOAUTIH OT
HHUX HEMbIe
Pacb1l. Hembl
ObLIM H caMHu
OHH.

Pe30HaHCHO-aHTUPE30HAHCHBIM PEXKUM  CO-
YeTaHWH YHEPTHil MYJIbTUIIIIETHOCTH KUBOTHBIX
u yenoseka (3.106):

12:20 _,

=30, 3.108
20-12 ( )

MIPUBOAUT K (POPMHUPOBAHUIO FHEPTUU MYJIbTHU-
IJIETHOCTH NATEPUYHOM dHepruu cBssu. [lo-
pBana ctpyHa. He crano peun. Ponunnces He-
MbIe Pacel.

HeMpbl Ob11M ®
camu onu. Ho
SI3bIK UX pa3-
BA3AJICH.
SI3BIK HX 1O~
TOMCTBA 0C-
TaJICA HeNmo/-
BHIKEH.

Peup mosBisieTcs B YCIOBHUSIX PE30HAHCHO-
AHTHPE30HAHCHOTO KOJICOaHUsI AIIEKTPO-
MarauTHo# cpesl (3.106).

IHoTeHnmnaua kojedanus
3JIEKTPOMATHUTHOM cpeabl

3.109
56-72 ( )

72-56

=12-21=252.

JKYBOTHBIE C MOTEHIIMAIOM MYJIbTUTLIET-
HocTH 12 OynyT M3AaBatTh 3ByKH, [1OCIIE TOTO
kak [IpoomKkuTenbHOCTh DBOJIONMH OYIET CO-
OTBETCTBOBATh

21 =1 (Tot1), (3.110)

YeJI0BEK TOJIBKO IOCIIE TOT0, KaK Ha 06a3e BOJI0-
pola, JekKaIlero B OCHOBE TEPUOTUUSCKOM CUC-
TEMbI XUMHUYECKHX JJIEMEHTOB CO3/IaeT PEUCBOU
anmapart (3.106, 3.108):

IHosiBsienne Peuyu y YesnoBeka

22 _ 126107 = A =L008
20 m¢ =0.008

(3.111)

[ToromMcTBO, MOpBaBIlIee MATEPUUHYIO CBSI3b
(3.107) He 3aroBOpPHUT HUKOT/IA.
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Onu nopoau-
JIM 1y/0BHIIL.
Pacy coroen-
HBIX YY/JA0BHIII,
NMOKPBITHIX
PBIKUMH BO-
JIOCAMH, XO-
AUBIIMX HA
YyeTBepeHbKAaX.
Hemyro Pacy,
4TO0BI HE BbI-
Jaaja cpama.

Paszspam naxasyem. Hakazvigaromes u paz-
spamnuxu, u Illomomcmeo pazspamnuxos. Ymo
npu 3MOM HPOUCXOOUM C NOMOMCMEOM HOKA-
3b6186A€MCs HA NpUMepe CKOMOI0MHCeCmea:

Crxomonodcecmeo
JKusotHrie Yemosek
MyibTu- Pasym Myinbtu- Pasym
IINICTHOCTH IIJICTHOCTH (3 1 12)
12 D*/q* 20 o /p*
(3.106) (3.106)
12 p*/q*=12-7/4520-4/7= 20 q*/p*
77 5 1/3x8%2x5.

O6pazoBanacs 3UT'OTA (omogoTBOpEeHHAS
SIMIICKJIETKA) C TOTCHIMAJIOM O000J0YKH 72,
SHEPIHeN CBsI3U, PaBHOW 5, U BHYTPEHHHMM IIO-
jgeM 1/3x8%2, B

2% = (Ig p1p2p3 paps) (3.113)
pasa MEHBIINM, YeM 00beM BesiKo# [Tupamuapt
(puc. 3.8):

1/To

Kentok (pblxmii)

75

Puc. 3.8 Onucanue 3UI' OThHI sexmop-sniopoti
senuxoti Iupamuowv

VH 218'27/4
934 _ 3 )
l8-2
3

(3.114)

[Ipu pazsuruu mioaa B 3UT'OTE npoucxo-
JUT CTYILEHUE J10 JKEITKA.

Benukas IIupamupa onmceiBaeT 3aKOH CTy-
nienus. [Ipu ckoronoxecTBe KenTka HE MOJTy-
yaercs. BosHukaer poepkuid. OcTanpHOE 11O
Opeiiny.

209



CmaHua Vi [2]

OnuceIBaeT ycreuHoe Hayajao U Tparudeckue OomuOKU JABYIIO-
JIOTO Pa3MHOKEHHUsI MIOCJIE MYJIbTUIUIETHOCTH MYKE-KEH B MYKUYHUHY
U KCHIIUHY.
28. U3 pactBopa, OpraHuUKH, TOHKOW PHEPrMM MOTHUOIIMX TeEl
OecCMEpTHBIX Iyl CO3AAIOTCS MEpPBblE KUBOTHBIE, a 4epe3 JECBATh
cMeH - yenoBek (3.97 - 3.101).

29. TlosiBneHue KMUBOTHBIX U YenoBeKa MPOUCXOAUT B YCIOBUIX
W3MEHEHUS JTABJICHUS OKPYXKAIOIEH Cpelibl, U )KUBOTHBIC, MEHSISI COO-
CTBEHHbIE 00BEMBI, MPUCTIOCAOIUBAIOTCS K JABJICHUIO OKPY>Karoliei
Cpelibl, MUTPHUPYSI MEXy BOJaMH, MOBEPXHOCThIO 3eMJIM U €€ aTMO-
cdepoii (3.102, 3.103).

MurpupyroT, OJHOBPEMEHHO H3MEHsS CBOW opraHu3Mm. Ha-
MpUMep, JIallbl MEHSIOT Ha JIACTHI, JIACTHI HA KPBbUIbS U TaK JaJiee.

30. Murpamusi o ¢a3oBbIM COCTaBaM cpeji oOutanusi (Boja,
MOBEPXHOCTh 3eMJIH, aTMOoc(epa) MpelonpeaeiseT HapaBIeHUE BeK-
Topa OBomouuu Buna. MeHsieTcsi HE TOJIBKO BHELIHUWA BHUJA, HO U
MEHTAIUTET KUBOTO (3.104).

CrpemiieHHE K paBHOBECUIO MEXy MoisiMU Matepuu Tena u
TOHKOH 3Heprueir BooOpaxeHus peanusyeT pasMHOXKeHue B (opme
poxxnenus u3 Hitia (3.106).

31. IIpupona cTpeMUTCs K COBEPIICEHCTBOBaHUIO BO BCcEéM. Crio-
co0 poxaenus u3 Sina HEyAOOEH MyKe-)KEHCKUM OObeIMHEHUEM
Hauan. Cunte3 Siine-poxxaeHuss CMEHSETCS MYJIbTHILUIETHOCTBIO C
LIEJBI0 IIepexoAa OT MyXe-KEH K MyX4uHe M xkeHmuHe. Ho Taxon
MepexoJ] - YaCTHOCTHh B o0miem jBrwkeHnn Ennaoro Kocmoca mo 3a-
koHaM KapMmel: mepuogudeckas MyJibCcalnus CHHTE3 - MYJBTUILIICT-
HOCTh (puc. 3.7). B Ennnom Kocmoce mosiBUIUCH caMIlbl U CAMKH JKH-
BOTHBIX, MYyKYHMHA U )KCHILMHA Y YEJIIOBEKA.

32. CBobGoaHBIE W PaJOCTHBIE, BBIpBaBIIHMECS W3 OKOB Sliina,

OHH OJIypeNH OT CEKCyaJIbHOM 03a00YE€HHOCTH, U MOJI4a cTanu Oec-
KOPBICTHO TpefaBaThes J[I00BU camka ¢ caMIlOM, MY>KYMHa C JKEH-
uHOoU. X A3bIKHM pa3BsA3aJIHuCh.

Opnako, ¥ B T€ JOUCTOPUYECKHE BpeMEHa ObUIM TaKue I'MTaH-
Thl CEKCYaJbHOH 032004€HHOCTH, KOTOPHIM OBLIO BCE PaBHO, "KTO
MO/ HUM JIEKHUT: MY’KUYHHA WM KeHIIMHA", caMell MJIM CaMKa.

CxoronoxecTBo y3akoHunu. Ho 3urora w3 xearou crana
pbI:kKeil, moToMcTBO 37100HBIM. M He BemiaiiTe BUHY Ha OpaTheB Ha-
IIUX MEHBIIMX. PEIKUX U cpeiu Hac HeMaJo.
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JIWJIHA CJIE3bI, TOBOPS:

3.9 CraHua IX
NMepemeHsbl

33. YBuas 310, JIxa, KOTOpHIE HE CO31ABAJIU JIIO/EH, IPO-

34. «AMaHaca OCKBEPHWIH HAIIK OyAyluue O0UTAJIMIIA.
J1o Kapma. YTBepaum odutanuima Hamu B Apyrux. Jlyuine

HACTABUM HX, YTOObI HE CJOYYHJIOCH XyALIero.» OHH UCIOJTHH-
JIM 3TO...

35. Torna Bce Jroau OblM ogapeHbl Manacom. OHu yBH-
JeJIM TpeX, COBePIIEHHbIN pa3ymMa JuIeHHbIMH.

36. Yerseprast Paca passuiia Peub.

37. OpauH cTaj AByMsl; TaK ’)Ke KaK U BCe 'KMBYIIHE H
NMPeCMBIKAKIIHECS, KOTOPbIe ObLJIN ellle eIMHbI, THTAHTCKHe
PBIOO-NITUIIBI M 3M€eH ¢ NAHIUPHBIMH I0JI0BAMM.

*
kK

Pacwugpyem Cmanuyy IX [2]

Crnosa CraH1bl

CMBICIT BBIpQKEHUM

33

YBuasa 3to,
JIxa, koTopsbie
He CO31aBaJIk
JIaeu, npo-
JIMJIM CJIe3bl,
roBops:

JIxa - 3T0 sHepreTuyecKkuii ypoBeHb. B co3-
JTAaHUU JIIOJIEH y4acTHe He IPUHUMANU 5, 6, 7 1
8 ypoBHH (puc. 3.7), COOTBETCTBEHHO UMEIOIINE
CyMMY NOTCHIHUAJIOB MYJBTUILNICTHOCTHU, pPaB-
Hyto (3.107):

M =30 +42+ 56 + 72 = 200. (3.115)

O®paza: "llpoamwan cje3bl", - ONHCHIBAET
UMITYJIbC PACIIUPEHUS BOADIL:

M = Toc/wo M0 = 8:18 = 144 = 12>, (3.116)

34

«AMaHaca oc-
KBEPHUJIN
HaIM Oyay-
e ooMTAa-
JHIa. ITo
Kapma.

Bosnukaer nepssiii unen Uxans Pacsl ¢ 1o-
tenuuaiom k; = 3/2 (3.54).

M-ZM

U

(3.117)

1 =

3
>
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YrBepaum
oouTaJIMIIA
HALU B IpYy-
rux. Jlyuue
HACTABUM HX,
4yT0OBI HE CJIIY-
YHJIOCh XY/I-
mero.» Ouu
HCIOJTHWIH
3T0...

"OouTaauma Hamu'" - 3T0 CyMMAapHbIN T0-
teHman Uxaiis Pacel, paBublii 24 (3.54), Boi-
HOBYIO CYOCTaHIIMIO KOTOpPOTO XpPHUCTHAHCTBO
UCTOJKOBBIBacT Kak bor - Cesaron lyx. YTBep-
TUThH "0OMTAJMINA HAIUM B JAPYrux" o3HayaeT
BryctuTh Cearoit lyx B [ymm (morenuunan 42)
monen (puc. 3.9).

Aymuia

Caaroint lyx

Puc. 3.9 Hacviwyenue ywu Ceamoim [{yxom

Oto Hackimenue Jym CesateiM Jlyxom mpoTe-

KacT B pC3O0HAHCHOM PCIKHUME!:

42.24 1008

Tonkast DHeprus B s3HepreTHueckon popme
Hyma - Cesiroit [yx (puc. 3.9) marepuanusyer-
csl B BOAOPOA

(1008 = 10°-1,008 rae 1,008 = AH) u Boxy
(18 = MH,0), a OTEHIMAJI MYJIbTUILJIETHOCTH,
paBubIii 56 (3.118), ykas3biBaeT Ha TO, YTO Mate-
pHUaTu3aIys 3aKaHYMBAeTCs Ha CEAbMOM T'PaBU-
tarmoHHoM yposHe (3.107, puc. 3.7).

35

Toraa Bce J10-
U OLLJIM 0/1a-
penbl Mana-
COM.

[locne nosiBnenus Jymu, HaceimeHHON CBs-
TeiM Jlyxom (puc. 3.9), monu ObUTM HaJENEHBI
Mosrom, Hocutenem ceporo Bemectna (3.118).

Ha cenpMom ypoBHE MYIBTHILUIETHOCTA MO3T
JICJIAJICS. Ha JIEBOE W TPAaBOE TOTYyIIAPHs, SKBH-
BaJICHTHBIC TPABUTALIUU:

IHorenmuan mosra: P =56 (3.118)
JleBoe nonymapue | IlpaBoe momymapue

1 0
Pj¢d¢;=5—26=28 Pj(pd(pz_%z_zg,
0 1

(3.119)
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Onu yBuaean
rpex, copep-
LICHHBIN
pasyma Jiu-
IICeHHBIMM.

[TostBnsieTca LMC-TpaHC-U30MEPHS SHEPTETHU-
YECKUX BUXPEW B moiymapusax. Bo3Hukaer um-
IyJIbC BOOOpaXEHUs B T'PaBUTALMOHHOM IIOJIE.
[HosBnsercas Manac — Pa3ym, TO ecTb yMeHHUE
AQHAJIM3UPOBATh IPUUMHHO-CIICACTBEHHBIE CBS-
31, 100 Pa3ym - He "nbIpka ot OyOumka'':

Mamnac (Pa3zym) mo3ra

JleBoe
MOJIyLLIapHe

IIpaBoe
MOJIyLLIapHe

28-q*/p* =
28x4/7 =16

-28-q*/p*=
-28-4/7=-16

45 4%

(3.120)

36

Yemeepmasn
Paca pazeuna
Peus.

yascanus Pazyma (3.120) mpuBena k po-
*aenuro Yerseproi Pacel.
lna nosenenuss Peuu HeobOX00uMbl SHEPTHS
Kosie0aHusl Cpeipl, U3JAlOIIeH 3BYK, U HM3IIyda-
TeJb KoJieOaHui (pedyeBoil ammapar, opraH, CUc-
TEMa OpPraHOB, CBsI3aHHAs C LIEHTPOM YIIpaBJie-

Hus - Mo3rom):

Peun B cBsi3u ¢ Mo3rom (3.120)

3ByuaHue
cpelsl

Opransl peueBoit
CHCTEMBI -
U3JTy4aTesn

(3.121)

DHEPreTUHYeCKO 0COOEHHOCTHIO PEUH CTaJIO
y4acTHE B HEU 3JIEKTPOMArHUTHBIX I10JIEH, MMOJ-
JAIOLIMXCS BOCIIPOU3BOACTBY [1aMATBIO KUBOTO
WJIY anmapaTrypou HEKHUBOTO.
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OauH cran
ABYMSI; TaK
JKe KaK M Bce
JKUBYLIHME U
MPeCMbIKAK0-
muecs, KOTo-
phble ObLIN elne
€IUHbI, TH-
TAaHTCKHE PbI-
00-nTHIIBI M
3MeH C IaH-
HMPHBIMH I0-
JIOBaAMH.

Konedanus Exunoro Kocmoca, okpyxkato-
IIEr0 MPHUXOJNIYI0 B ceOs MOCie 04epeTHOro
KaTakiau3Ma 3eMilo, A0CTUrin riiyoun e€ Bog,
aTMocQepslI 10 BCEH BBICOTE, TOBEPXHOCTH.

J3unan-Co3uaatenu cTajau JIeJUTh MNOMO-
JaM Bc€ (II0Jl MOKPOBOM BBI3IOPABIIMBAIOIICH
3emnm). [axe To, uto emé ocraBasiock Emnu-
HBIM:

B3aumoneiictBue (2 = lg pip2p3papPs) -
CHUHTE3UpOBAIIO J[31aHbI:

1
ij(p dp =+Y252=1gpip2papaps. (3.122)
0

B TtpexmepHom IIpocTpaHcTBE NOSBUIOCH
niosie - 3kBuBaJIeHT Peun (3.121). 3arem Tsanb,
3ateMm Llunb, onucanusie B Knure Ilepemen:

Iepemenbl

beryuas Bonna

1/ «
(3.122) 252

OObeMHast BOJTHA (3.123)

+(Y2 52y

(3.121)
Tsub 11 5 §?
{uHb +%5 5 32.
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CmaHua IX [2]

Cranna onuceiBaeT [lepeMeHbl, KOTOpPbIE MPOUCXOMIST B
MUKpo-Makpo Mupax Ilia”er mociie TOro, Kak OHU BCE
OoJbIie ¥ O0sbIIe U30aBISIOTCS OT MOCJIEICTBUM OYEpEIHbIX
KaTakJIM3MOB, U nyJsibcanus Equnoro Kocmoca HaunmHaeT BO3-
JIEiCTBOBATh HA CPE/Ibl TUIAHET.

33. Ilynscaumst Equnoro Kocmoca, mocie cuHTE3a Ku-
BOTHBIX M Jtofed (puc. 3.7), pacliemisieT moJisi 3HepreTuye-
CKUX YPOBHEH, OCTABIIUXCS CBOOOIHBIMHU.

Pacmennienue 3Tux ypoBHEH yBeanMunMBaeT 3(PQEKTHB-
HOocTh (lg pip2pspsps=2) Bcex cymectByromux B Ilpupone
B3auMmoierictuii B 100 pa3 (3.115), a moTeHIMan KUIKUX
cpen nocturaet bubineiickoro uncna, paBHoro 144.

34. Ilepemennbl B noyisix TOHKUX DHEPruil 3aTparuBarOT
npexzae Bcero Jlymmu, kotopeie HacemarTes Toukon Kocmu-
4ecKor JHepruei, KoTopyro XpUCTHAHCTBO Ha3bIBaeT borom -
Ceateim lyxom.

35. CocymectBoBanne Marepun u ToHkon OHepruu B
Enunom KocMoce kak 00111ero 3HEpreTuyecKoro moJis MpuBo-
JUT K TOMY, 4TO Hackienue Jymm Cesateim Jlyxom (puc. 3.9)
BJIEYET 3a cOOOM MaTepuaau3alMio 3TOro Mpouecca B rpaBu-
TallMOHHBIC TIOJISl, B YACTHOCTH, CEPOT0 BEIIECTBA T'OJIOBHOIO
Mo3ra (3.119).

36. Marepuanuzaiuss TOHKUX DHEpPruil B )KUBBIX OMOJIO-
rudeckux oasax Tpetbedt Pacel dhopmupyer poxaenue Yer-
BepTour Pachl.

YM u pusnonoruss YerBeproit Packl mocturaer takoro
YPOBHSI, KOTOPBIA HEOOXOAUM U JOCTATOYEH 1St (hOpMHUPOBa-
Hug Peun (3.121).

37. Ilmanera ounuiaercs Bce Ooiplie. Biusane xoieda-
Hui Ennaoro Kocmoca Beé agpdexTuBHee. MynbTUIIIIETHOCTD
YCUJIUBAETCSl, U BMECTO THTAHTCKUX PbIOO-NITUIl U 3Mei ¢
NAHUMPHBIMHU TOJIOBAMU TOSBIISIIOTCS Oosiee MenKkue (popMbl
YKHUBOTO.
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3.10 CtaHua X
Tparegusa owmnb60o4Hou MNopAabIHK

38. Urak, nBoe, 1o ABa, Ha ceMu 30Hax, Tperbs Paca
3apoamwia Yersepryio Pacy: Cypa cranu Acypa.

39. IlepBasi, Ha Ka:xx10Hi 30He, OblJIa JIYHHOI'O LIBETA;
Bropas - xearasi, 30;10Ty nogo0Has; Tperbs - KpacHas;
YerBepras -KOPpUYHEBas, CTABIIAsA YepHOH oT rpexa. Ilep-
Bbl€ CeMb YeJI0BEYeCKUX OTINPBICKOB ObLJIN OHOT0 IBETA
koxku. Ciienyrommue ceMb CTAJIH CMEIIMBATHCH.

40. Torna Tperbs u YerBepTas BO3ropananch. «Mbl
Hapu; mbl boru.»

41. OHu B35JIM KeH, NpeKpacHbIX BUA0OM. KeH ot Pa-
3yMa JHMIIEHHBIX, Y3KOr0J0BbIX. OHM MOPOAUIH YyIOBHIII,
3J100HBIX IEMOHOB, CAMIIOB M CaMOK, Takxke Kxamo
(lakuHu) MaJjioro pasyma.

42. OHM OCTPOWJIH XPaMBbI [IVISl TeJIA YeJ0BEe4eCKOoro.
My:xeii 1 :xeH ctaiau 6ororBoputh oHU. Toraa Tpermid
I'na3 mepecraJj 1eicTBOBaTH.

***

Pacwucppyem Cmanuy X [2]

CrnoBa .

No Crasier CMBICTT BBIp@XKEHUI
Hrak, n1Boe, B rpaBUTanMOHHO-TIYHHOM psly IPOJOJIKH-
0 ABa, HA TENBHOCTh IEPEX0Ja C OAHOIO YPOBHS Ha IPyrou

cemu 3omnax, | coorsercryer T, = 4, wim 1Boe, 10 1Ba Ha CeMH
3onax (puc. 3.10).

YPOB-l 4 oy | 34 |4+ | 5+ | 6+ | 7= | 28
38 HHU
TIponomn-
KUTECIIb- —
HOCTH TO TO TO TO TO TO TO_ 7T0 (3.124)
Mymbca-|  PE3OHAHC T) _ s 4 _ s L*
WA aumupesonanc 1T, g ‘ p*
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Tperbs Paca

Y Tperbeit Pacel Bo3HHKIO BooOpakenue
(3.124). IIpousorien UHBEPCUOHHBIN B3pBIB (BBIBO-

3apoania
YerpepTylo | PauuBanue Hau3HaHKy). Meuta Tpetneit Pacwl ma-
Pacy: TepuaIn30Bajiachk B poxxaeHuu Yerseproit Pacer:

Tperbs Paca Yersepras Paca

Meura (3.124) Marepus

cq* 4 7 p (3.125)
I)—=T-—=-—.
p* 7 4 q

Cypa crana Boo6paxenue - bor (Cypa) Meutsl B Tperbeii
A-cypa. Pace - ctana Acypoii (He borom), a marepueit Uet-

o . 2
BepToii Pacel, 3akmioueHHOW B 000J0uUKy 77, H
umeroniel [1pogomKUTenbHOCT, BHYTPEHHETO MO-
ns1, sxuBanenTHyio T, (3.125):

ST, (3.126)

Ipumeuyanne 1

[IponomxurensHocTh (3.126) peanuzyet cedst BO
B3aUMO/ICHCTBUSX BOJIH, HAIIPUMED,

ﬁ= Sc /4 = Csc /4:

28
7S T, = (Ig pipapspaps) =2 . (3.127)

HMmenno Takoe CTYHICHHUC OIMUCBIBAIOT J3JICMCH-
ThI-BeKTOpa Benukoi [Tupamuasl (puc. 3.10)

/T\ JnemeHnThl [Inpamuabl
R |a|To|2al ¢ | L [T,

L
r
/%\ 1] .23 .4]5/.6[.7].38

\R r r |[r|r |(r|r|r |r
/ = ; 28
(r :\/E )1+2+3+4+5+6+7:\/§ .

Puc. 3.10 Snemenmor Iupamuowr xax
BEKMOpPHOe ONUCAHUE C2YUJeHUS
80 83AUMOOEUCMBUSX
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IIpumeuanmne 2

l'apmonusa BcenenHnoir cBsizaHa ¢ XaocoM H
beckoHeyHOCTRIO JOTapuPMHUUECKUMU KOJIEOaHUs-
MU:

I'apmonusi| Xaoc | beckoHeyHOCTH

| (2.128)

lg ps=... | log.l=... | logy - log,l =...

0= =

IlosBneame B Xaoce MacChl OTHOCHTEIBHOI'O
nokost ¢ 7= | , co37aeT B nose Xaoca KaHajl dKCT-
pPaceHCOPHON MPOBOAMMOCTH C PAAUYCOM I U JIJTH-
HOH H:

Puc. 3.11 Ilpana 6 kanane 3kCmpaceHcopHou
IIposooumocmu

H-ln ”"=2mir, (3.129)

[To 3TOMYy KaHaITy CBEPXIIPOBOAMMOCTH JIBHKET-

cs1 KBaHT TOHKON DHEPIUHU ¢ OBEPXHOCTBIO CPEIBI
Qi=4n (R =1) 2 =-4m.

Tpancdopmanus 3TOr0 MEHTAJbHOI'O KBAaHTA B
MaTepUaIbHBII OMMCBIBACTCS €ro MOINaJaHHEM B
KpYT (OKPY>KHOCTB) ¢ paguycoM R = 2, rre:

S=mnR=2)Y=L=2n(R=2)=-Q;=4n. (3.130)

Cypa cTana Acypoii.
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IlepBas, Ha
Kaxknoii 30-
He, ObLjIa
JIYHHOT'O
nBera; Bro-
pas - KeJ-
Tas, 30JI0Ty
noao0Hasi;
Tperbs -
KpacHasi;
YerBepras -

KOpPUYHeBasl,

cTaBuIast
YEepHOH OT
rpexa.

OnpenenuM pa3HOCTH JJIUH BOJIH B CIEKTpE
COJIHEYHOTO OeNoro cBera:

PasnocTu 1nuH BOJH B cieKTpe

COJIHEYHOTO0 6ernoro cera, A [5]
KpAacHBIi AK=1400 | 1 |
OpAaHXEBBII AO =380 E E
HKEIThIH AX =70 E ‘ZL:

JKEJITO-3€JICHBIN AX3=250 | € | Z [.(3.131)
3CJICHBIN A3 =400 7 ‘:{‘
romay0oii Al =300 %
CHUHHUM AC =300 S g
(uoneToBsIi AD=500 | ¥ =
OenpIit AB = 3600 3
#x

Uepnepiil L[BeT - 3TO MOrIomaeMslii 1 HEU3IY-
Yaromuii 6enblid cBeT, (OPMUPYIOIINK MacCy OTHO-
CUTEJIBHOTO TIOoKOs (m = € = 2,7).

beublii cBer ‘ UYepHsblil 1BET
AB = 3600 5 1/3600 = 2,(7)-10™.

(3.132)

*
kk

Cemb 30H JIyHHBIX; BOCEMb COJTHEUHBIX:

Comueunsrid | 1 |2 |34 (56|78 |36
JlyHHbIi 1121314 (5|/6]7|0128

(3.133)

*
3

CHGKTpaJ'IBHBIe JIMHHUH I10 BCEM 30HaM OJHHAKOBbI
1 UMCIOT CJICAYIOMIUC XaPAKTCPUCTUKHU

Ilepas:  Jlynnoro nsera, AJI = 2800.

Bropas:  XKeunras, AX =170. (3.134)
Tperbs:  Kpachas, AK = 1400.
YerBepras:YepHnas, AU =2(7)10™.

219




IlepBbIe

ceMb 4eJ10-
BEYECKUX 1. JTynnas
OTHPBHICKOB 2. XKentas
ObLJIM OIHO- 3. Kpacuas
o nBeTa 4. Yepuas
Kkoxku. Cie-
Ayroiue
ceMb CTAJIH
CMelIUBATh-
csl. Puc. 3.12 Cnexmpanvhsiii kéanm
39 no ecem 30Ham
B mnone BonHBI-4acTULBI CBETa, MCKPUBISIOLIETO
sHepreruueckoe noie B Ilpoctpancte u3 (3.134)
BO3HUKAET CPEpUYECKUN KBAHT C YEPHBIM SIPOM
(3.134, puc. 3.12).
B ycinoBusix paBHOBecusi B TeueHue To+t= 7
KBaHT OyJIeT UIMETh OJIUH I[BET:
1
%pZE%E%l(pd(p. (3.135)
***
Ho kak toipko kBaHT (puc. 3.16) BBEIHAET U3 CO-
CTOSIHUSI PABHOBECHSI, TJI€ OH HAXOJWJICS B TCUCHUE
Cemu Beunocreii (T,+T = 7), 1 HAaYHET B TeUCHUE
Cemn Beunocreii (T,+T = 7) myascupoBath, TO
[[BETa B ero moje (Kak U B KOXke Jrofei) OyayT
CMEIINBAThCS:
(ﬂwﬁj-(ﬂ)ﬂ')a 400@1, (3.136)
NK  AK 2
U B 3es1eHoi oOnactu ¢potocunTe3a Kynnanunu Oy-
net co3uaarts JKu3Hb.
Toraa Tpe- Ommbka Tperbux (kpacHbix) u YerBepThixX
Tha u Yer- (4epHBIX) COCTOsIa B TOM, YTO OHH MPOTHO3UPOBA-
4 BepTast Bo3- 7m Oyay1iee 1o CBOMM MOPSAKOBBIM HOMEPaM:
TOPAMJIUCH.
«MmbI Hapwu;

MbI Boru.»
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PE3OHAHC

3-4 4 q*
- =3—=7—,
aumupesonanc  3+4 7 p*

rne BooOpaxkenue (q*) - Bimansika MyapocTi.

(3.137)

OI[HaKO, eciu ObI KpaCHbIC 1 YCPHBIC COOTHCCIIN
cebds1 co cBoer Pa3HOCTBIO BOJIH, TO MOJYYHIIN OBI

40 Maccy OTHOCHUTEIIHHOTO TOKOSI B YCJIOBHUSX CIaOBIX
B3aUMOJICUCTBHIA:
pesonanc _ AKCAT _ 5 gy.10%.  (3.138)
anmupezonanc  AK + A4
Onu B3s1JIH [lapHu 3aryisiii U HE 3aMETHJIM, YTO BMECTO
JKeH, mpe- MynapbIx xeH (q*/p* = 4/7) c 6orarbiM BooOpake-
KPacHbIX HHEM, OHM CBS3aJHM CBOIO CyIpOy C IypOYKaMu
Buaom. XKen | (P /q=7/4).
ot Pazyma Hcxons us cBoux npexacrasiaenuit (3.136), oxu-
JMIIeHHBIX. | A@TH monydnts MynapocTs B KBaJpaTe HpH XOpo-
, .
V3KOT0J10- IIeM JIMYHUKE:
BbIX. 2
(Myx)(Kena) = (T-q*/p*)-(q*/p*) = 3(4/7)". (3.139)
A 4rto noxyumin?
41
Ouu nopo- Ho unave u ObITH HE MOTJIO, HOO peanbHbIC MO-
MM qyjgo- | TEHIHMAIBI MYy»xa (3.137) u eHbl MO3BOJSUIA UM
BHIIL, 37106~ BOCIIPOM3BECTH JIMIIb MPU3PavHyl0 000J0YKy Oe3
HEIX ,Il eMO- BHYTPEHHETO COACPIKAHUS:
HOB, CAMIIOB _ Ly _ _
H CAMOK, (myx =2,(7)-107)-(xena = p /q = 7/4)
Takxe Kxa- ~72.107. (3.140)
o (Jakunm)
Mmajioro pa- ITycToii YeJI0BeK BCera CyeTJuB H 3100€eH.
3yma.
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Onu nocrpo-

WIH XpPaMbl
JJIA TeJia
yeJioBeye-
ckoro. My-
JKed | JKeH
cTaJIu 60ro-
TBOPUTH
onu. Torma
Tperuit
I'na3 nepe-
cTaJ JaeucT-
BOBAaTh.

Cyeroii BOKpyrT ce0si 1 O1opoil Ha KyJIbT JMYHO-
CTH JI00OM COIMYM CO3AAa€T BUIUMOCTD JEIIOBUTO-
CTH, HE 3aloJHssl Toi mycToit o6onouku (3.139), B
KOTOpYI0 nonaiu /lakuHu majioro pasyma.

Msl 310 npoxoaniy B JKU3HU M IPOXOJIUM Ceil-
qac.

***
Jlyis Toro, 4yToOBI JKUBAs JE€JIOBUTOCTh HE MOJ-
MCHAJIa COACPIKATCIBHOI'0 ACJjia, HYXHA aHAJIUTH-
yeckas pabora Tperbero ['a3a, KOTOpBIN Kak BeChl

¢ "Toukoii omopwl" Ha mmuHe BodHBL 4800A
(3.131).

Hyabcanus Tperbero I'1aza

AT +AI’ N 4800
4800 AC+A

(3.141)

-3l 8.6,
@

Ho 3100HBIE 00Mamanu TONBLKO OOOJIOYKOH, W
Tperuii ['na3 nepecran neicTBOBaTh.
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*ok

Cmanya X [2]

CraHlla IOBECTBYET O TOM, KAaK B PE3YJIbTATE JIOKHOMN
MIEPEOLIEHKU CBOUX BO3MOXKHOCTEN Tperbs u UerBeprast Pacel
cleNady HENMPaBWIHHYIO CaMOOLIGHKY M HaBJICKIH OeIbl Ha
CBOE ITIOTOMCTBO.

38. YenoBek CYIICCTBYCT B I'paBUTAIMOHHOM II0JIC U BbI-
JKHUBACT TOr'Ad, KOTAa IMOAYHUHACTCA 3aKOHAM I'PaBUTATUMOHHOT O
I10JIA.

['paButranmonnoe noisie umeer CeMb ypOBHEU, MEPHUO-
JTUYHOCTH MEPEX0JA MEXKAY KOTOPBIMU MPEAOIPEAEISAETCS TIe-
PHUOJIOM BPAIIEHHUS TOYEUHOTO YYACTKaA BOJHBI CBETA.

[lynbcarusi TOYEUHOTO ydacTKa BOJHBI CBETa B PE30-
HAHCHO-aHTHPE30HAHCHOM pexume GpopmupyeT BooOpakenue
(3.124) u obOecrieunBaeTr 3HepreTUUecKuil nepexos ot Tperbei
k UetBeproii Pace (3.125, 3.126).

[Tpuuem, nepexon Toukoit DHepruu B DHepruro Mare-
puun onucad nponopuusiMu Beaukou I[Tupamuner (puc. 3.10 u
puc. 3.11).

39. [lepexoq Ha TrpaBUTAMOHHBIX YPOBHAX CBS3aH C
BO3MYIIECHUEM CIIEKTPAIIbHOM CHUTYyallud CpPelbl YpOBHEW, Ha
KQKJIOM U3 KOTOPBIX MOSBIISIETCS JIYHHOE, KEITOE U KPacHOoe
CBEUEHHUE MpH noriomarnieM yepHom siape (3.134, puc.3.12).

40. He noHsB CYIIHOCTH MyJIbCALIUM CIIEKTpPA CBETA, Tpe-
Tbst U YeTBepras omuO0O4YHO mocuuTan cedsi 3a Biambik
Mynpoctu. Bozropaunucs, 1 Ha pafocTax B3sIM ceOe B KEHBI
KpPacCUBBIX, HO Y3KOTOJIOBBIX, OISITh K€ OIIMOOYHO MPHUHSB UX
3a YMHEHBKHX.

41. Y3koronossle Hapoxanu Tperberl m YUeTBepToi mo-
TOMCTBO 3JI00HBIX, MYCTHIX, cienbix Ha Tperuid ['na3, norom-
CTBO 3JI00HBIX JIEMOHOB, ITpornoBeayonmx Bmecto Kynbra bo-
ra - Kyner Yenosexka.

Bort u Bcs Tparenus. Ho ecnu 310 He Tparenus (y Hac u
He Takoe ObIBaJIO), TO Bac yxe HU4eM He yAUBUIIb.
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3.11CTtaHua Xl

OueHKa Hawen uBUNu3aumm

Benukon UlnBununsauuen

43. OHu nocrpouniu orpoMHubie ropoaa. Iz pexkux nous u
MEeTAJJIOB CTPOMJIM OHHU, U3 OTHEel H3BepPKEeHHBIX, U3 0eJ10Tr0
KaMHS$ I'Op ¥ Y4ePHOI0 KAMHS BbICEKAJIH OHU CBOM COOCTBEH-
Hble N300paKeHus, 10 pa3Mepy U MoA00UI0 CBOEMY, M ITOKJIO-
HSLJIUCH UM.

44. OrpoMHbIe H300paKeHusi BO3JABUIJIM OHH, B IeBATH
yatis BbICOTBI, B pa3Mep CBOUX Tesl. BHyTpeHHHe OrHH YHHYTO-
sKMJIM 3eMJII0 X 0THOB. Boaa yrpo:xkana Uerseproii.

45. HapBunynucsk IlepBbie Besinkne Boabl. CeMb 00/1bIINX
OCTPOBOB IOIJIOTH/IM OHH.

46. Bce 0J1arouecTuBble ClIaceHbl ObLIU, BCe HEYeCTHUBbIE
ucrpedeHbl. BMecTe ¢ HUMH GOJIBIIMHCTBO OTPOMHBIX KHBOT-
HBIX, MPOMCIIEAINX OT MoTa 3eMJIH.

*
kk

Pacwuoppyem Cmanuy Xl [2]

Ne

Cnosa CraHibl

CMBICIT BBIp)KEHUI

43

Onu nocrpo-
HWJIH OIPOMHBIE
ropojaa.

Bcé paspymaromas 3koHOMHMKa Tpu aedop-
MHUPOBAHHOM IICUXMKE HAIIPABJIEHA HE HA IIOMOLIb
Marepu-bxymu, a Ha €€ paspyueHue: ToHkue
OHepruu couuryma OOJBIIMX TOPOJOB MEHSUIH

Hoochepy Haja 3eMei:

Conuym Zemuis Hoocgepa
7 4 *
Pu="pe =1y piovsT?
q 4 7 p*

(3.142)
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N3 peaxkux
M0YB U MeTAaJl-
JIOB CTPOWJIH
OHH,

['eonornyeckuii MOMCK TMOJE3HBIX MCKOMae-
MBIX U UX Manod(deKTuBHAS TEXHOIOTHYECKast
nepepaboTKa M3MEHsJIa cocTaB - cBoiicTBa Kopbl
3emim. Otpasisia e€ Atmocdepy u Bosr:

Nzme-
HEeHUsA

Kopa
3emun

Hapyumenue
a0 7/2

S, Y T,
fodo=3{v-T)-3

7/4

A —z <:>z —X
‘q,u 4,u 4,u ]

N3smenenue cocraBa 3emMHoi Kopbl 3a cuer
nesitenbHOCTH denoBeka (7/4 - X), rae X - cama
JeSITeNIbHOCTh, OyAET CBSI3aHa C DHEPIeTUYECKUM
norokoM u3 Heap 3emun ¢ morenmmaiom 7/2
[14]. OTot motok - Kynmamuau 3emmu (3.143).
Bo3Hukaer BO3MOXHOCTH MEXIy Halled naes-
TenbHOCThIO U KyHnanuau 3emin (3.143):

Cas3b Hapymienust 3emHoi Kopbl
HeSITeJIbHOCTBIO YeJI0BeKa U
Kynpaaunu 3emou (3.134)

X277 =4%7; X’=161/16=10+5-10™.

(3.144)

U3 OTHel u3-
BepKeHHBIX, U3
0es10ro KaMHS
rop ¥ YepHOro
KaMHS BbICe-
KAJId OHH CBOH
COOCTBEHHDbIE
u3o0paxeHus,
1o pasmepy u
nmoa00MI0 CBO-
eMy, U MOKJIO-
HAJINCH UM.

CrpouTenbHbIMU MaTepUalaMU SIBJISUIMCH Ma-
TepHuasbl, U3BJICUYCHHBIC (M3BEPKEHHbIE) 32 CUET
TEXHOJIOTUYECKON MepepaboTKu MOYB, a TaKKe
€CTECTBCHHOE ChIPbE: OeJible H YePHbIC KAMHHU.

Bo umsa 4yero muio crpouteabeTBo? Bo ums
THIECIABHOIO, IIyCTOIO CAaMOIIOKJIOHEHUS TO-
TAAlIHEW NapTUMHO-TOCYJAapCTBEHHOM  JJIMTBHI.
Mpe1 ipoxoaunu. Ham 3amaBanm.
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Orpomubie
H300pakeHust
BO3/IBUIJIN
OHH, B /ICBATH
yatis BbICOTBI,
B pa3Mep CBOMX
TeJl.

ITon sTo omumcaHue momajaeM MU Mbl, U yXKe
YTOIUIEHHUKH - ATIaHTbI, KOTOpbIE CTPOMIU
CKyJIBOTYpbl Ha ocTtpoBe Ilacxa m Ha OKpamHax
['o6u B 27 ¢dyTOB BBICOTHI, IpU 8 (PpyTax B mieuax
[2]. 1 xOTs1 MBI TIOMETBYE, HO TOXKE MOYKEM CTaTh
YTOIUIECHHMKAMM, TaK Kak XMBEM B PUTME KoJIe-
O0aHMii MPOAOJKUTEIbHOCTEH:

T, S Tyt > =95 16=T,, (3.145)
rae 9 OTHOCUTENbHBIX €IMHUL ATIAHTHI IEPEHO-
CHJIM B pa3MepHOCTb 9 yatis.

44

Buyrpennue
OrHHM YHHYTO-
KHJTH 3eMJTI0
UX OTLOB.

Konebanus B IlpomomkurensHoctd (9516) -
9TO KOJIeOaHUS B SHEPreTHYECKOM T0Jie, KOTOpOe
Crpourenu [Iupamug HazBain CBAIIEHHBIM Tpe-
YTOJIBHUKOM €O cTOpoHamu 3, 4 u 5.

C nmo3unuu (Hu3uKdA moTeHuuansl 3, 4 u 5 or-
pakaroT KoieOaHUsl MOBEPXHOCTH WHEPLUUOHHON
CUCTEMBI:

(To+t1)=5=T=4=3=(T,— 1),
B TOM 4HcJie TUTOC(hEPHl 3eMIIH.

(3.146)

Puc. 3.13 Oniopa cun eeokamaxnuzmos

Onnako konebanus qutochepsbl 3eMin CBS-
3aHbl C IyJabcanuen Anpa 3emnn, KOTopoe Ie-
PHOJMUYECKH IOCTUTAET MOTEHLINANI-)KBUBAJIEHTOB
KBa/IpaToB CTOPOH CBSAIIEHHOTO TPEyTOJIbHUKA
(puc. 3.13).

B stom none qiia Henp Anpa Cryctka oTKpsI-
BaeTCsl KaHaJ CBEPXIPOBOJAMMOCTH, TaK Kak IO-
TEHIMAJ /i OKa3bIBA€TCs PABHBIM HYJIIO:
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p = Y(atbtc) = Y2(25+9+16) = 25
W b=t p(p=aXp=bip=c) =

=i2LS\/25(25—25)(25—9)(25—16) =0, (3.147)

Tak Kak 25 -25=p—a=0.

Taxol pe3oHaHCHBINH BBIOPOC SIIEPHOTO Belle-
CTBa OIUCHIBaeTCA CloBaMU: "BHyTpeHHHe OrHH
YHUYTOKWJIN 3eMJIK0 HX OTIOB".

Boaa yrpoxana
Yer1BepToi.

Pe3onancHo-sepHas karactpoda CMEHSETCS
AQHTUPE30HAHCHBIM OTHOCUTENIFHBIM MOKOEM, MPH
KOTOPOM IOTEHIHAJI KaHana sJepHOil IpoBOAU-
moctH (h, 3.147) cTaHOBUTCS PaBHBIM:

h?=(+1/25)*[25+(25-25)H(25-9)+(25-16)] =
50/5*=0,08. (3.148)

Bosnukaer pecsats cryctkoB (m. = 0,008)
cBeTa. BO3HUKAIOT B3aMMOICHCTBUS:

1
k= (h%/0,08=10)+(h*/0,08 [ ¢ dp=5) = 15,(3.149)
0

KOTOpBIC B COOTBETCTBUU C 3aKOHAMH KBAaHTOBA-
aust (15 — 15%) HocTHraroT KBapaTa nepBoHa-
JajbHOU BCJIMYHMHBI, 1 KaHAJI IPOBOAUMOCTHU
(3.148) oynet Ilonoouem Bogonposoaa:

h?k?*= 150,08 = 18 = Mm»o0. (3.150)

UYersepras Paca yroHyna. ATiiaHTUABI Ha CTaJO.
A KaK KMYMJIUCH!

45

HapBunyiauco
IlepBble Benu-
KHe BOJbI.
CeMb 00J1bIIHX
OCTPOBOB I10-
TJI0THJIH OHH.

OctpoBa - cyma. Cyiia - 1oJjie TpaBUTalUMA BO
B3aUMO/ICHCTBYIOIIIEM CBETE:

JHepreTu4ecKuil MOTEHIUAJ CyIIN

K =36:(Ig pip2p3paps = 2)-(p/q=7/4) =126.

(3.151)

Ho mynbcanust m1000ro 3HEpreTUyecKoro mos
CBSI3aHa C NEPUOAUYHOCTBIO, Hanpumep, T+t = 7.
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[Toatomy Beemupubiii IloTonm Oyaer mnposon-
KaThCs JI0 TEX IMOp, TOKa MEXAY BOJIOH U Ccymiei
HE HACTYNUT SHEpPreTH4ecKko-(pa3oBoe paBHOBE-
cue:

JHepreTnyecko-pasosoe
paBHOBecue BecemupHoro
IloTona

(3.152)
Boxa (3.150) Cyma (3.151)
(To+1)MHz0 =

7-18=1265 | 126 =K =36-2-7/4.

46

Bce 01arouvec-
THBBIE cIlace-
HbI ObLIIN, BCE
HeYyeCTUBbIE
ucTpedIeHbl.
BMmecTe ¢ HUMH
00JILIIMHCTBO
OTPOMHBIX JKH-
BOTHBIX, NMPO-
HCIIEeTIIHX OT
nora 3emMJIn.

biiarouectuBblii TOT, B KOM TOCHOJACTBYET BO-
oOpaxkxenue - Bnagsika Mynpoctu. "V aenbHbli
Bec" () OaroyecTuBOrO OYIET paBeH:
Y=q*/p*=16/28 =4/7. (3.153)
HeuecTuBbI MEpPKAHTHIIEH M JCHCTBYET C
NO3WLIMKA IIpUMaTa TpaBUTalMHU. Ero ynenbHbIN
BEC, KAK M BeC OrPOMHBIX KMBOTHBIX, UMEET
MOTEHI[MAI, OOpaTHBIN YyAEIbHOMY BecCy 0J1aro-
yecTUBBIX (3.153):
1/y=p/q="7/4. (3.154)

O6e kareropuu MyJbCUPYIOT C MEPUOIUYHO-
CTBIO:

bnarouectuBbie HeuectuBbie
’Y‘(T0+T):4 21:7/4'125T0T /'Y (3155)
4 << MH;0 — 21 >> MH0 —
BBIIUIBLINA YTOHYJIH.
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CmaHua Xl [2]

CraHlla aHaTU3UpPyeT MPUYUHBI CIIACEHHsS OJIarouecTu-

BBIX M HEYECTHUBBIX B nepuoasl Bcemupneix [lotonoB u pac-
CKa3bIBAET O MEXaHU3ME BO3ZHUKHOBEHHUS MEPUOANYECKUX I€0-
KaTaKJIM3MOB, MEPHUOJIbI MEXAY KOTOPBIMH COKpallaer 0e3-
JIapHas IeSTEIbHOCTD JIFOIECH.

43.

44,

45.

46.

Ooburtarenu 3emiid, C LI€JIbIO MOBBIIIEHUS MPOU3BOIUTEb-
HOCTH TpyJla HAEMHBIX TPY>KEHHKOB, CIPYNIHPOBAINCH B
OOJBIIMX TOpPOAAX, HO HE YWIM, YTO 30MOMpPOBaHHAS
Mpicip CouiymMa ropofioB HcKaxkaeT Hoocdepy 3emiu
(3.142), a obOecreueHre ropokaH pabOTOM MOTPEOOBAIIO
Pa3BUTHUS TPOU3BOJICTB, CHIPbEM ISl KOTOPBIX SBIISETCS
kopa 3emiu (3.144). OnHako, HapyILLIEHHE YKOJIOTUYECKOTO
paBHOBecus B Hoocdepe 3eMii U BO BCEX Cpelax 3emMiH
OCYIIECTBIISIOCH, TJIABHBIM 00pa3oM, JUIsl yJIOBJIETBOpE-
HUS TILECJIABUS IPABSIEH SJIUTHI.

Ilycras, HO cyeTnuBas IE€TOBUTOCTH ATIAHTOB U UM IIO-
NOOHBIX M3MEHMJIA JKOJOTMYecKyro curyauuto B Henmpax
3emuin. [IpubOnuxeHue BHYTPEHHUX OTHEM sAJI€pHOrO Be-
niecTBa 3eMiu U conyTcrByromue uM Beemupubie Ioro-
nbl (3.147, 3.150) yckopsiiuck. becrieunble ATIaHThI OKa-
3QJIMCh HAYYHO-TEXHUYECKU HECOCTOATEIIbHBIMY, ...H YTO-
HYJIH.

[Torn6asi, ATIaHTBl YTONWIHA MOIMYTHO W CEMb OOJBIINX
OCTPOBOB (KOHTHHEHTOB); XOTS IIENBI0 WX IMOSBJICHHS Ha
cBeT Ob10 Oepeub Marepb-bxymu.

ConpyxectBo Kocmuueckux I{uBuiauzanuii He XOTENO
UMETh JIeJI0 C ATIIAHTUYECKHUM XYyJIMTaHbeM (KaK CerojHs
HE JKeJIaeT UMETh JICJIO C HallleH IUBUIM3AIINECH), HO, Clie-
nys Ilpuanunam Kocmmuecko Mopanu, cmacino Bceex
0JIarO4eCTUBBIX, a HE TOJbKO oHOro Hosl.
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3.12CTtaHua Xl
BoxecTBeHHO-reHeTn4Yeckoe hopMmmpoBaHue
MaTon Pacel

47. He MHOTHE OCTAIUCh: HECKOJIbKO JKeJIThIX, HECKOJbKO
KOPUYHEBBIX U YePHbIX, H HECKOJbKO KPacHbIX. JIIOAH JIYHHO-
ro BeTa UcYe3/1u HABCer/a.

48. IIsaTas, npoucuieamIas 0T CBALIEHHOT0 Poaa, 0CTAa-
JIACh; OHA CTaJIa yNPaBJsAThCA nepBbiMu bo:xkecTtBennbiMu Ila-
pPAMH...

49. ...3M1H, KOTOPbIe BHOBb CIYCTHJINCH H YCTAHOBUJIH
mup c IlsaToii, KoTOpbIE YYUIN U HACTABJISLIIN €e...

*
kk

Pacwugpyem Cmanuy Xl [2]

No |Cnosa Cranist CwmbICH BBIpaKEHUM
He muormue B IIpoaomKUTENTbHOCTH TE€OKaTakiIu3Ma U3
OCTAIHCD: Henp fnpa k ero moBepXHOCTH YCTPEMUIHUCH pe-
HECKOIBLKO 3oHaHcHbIe (3.148) u anTHpe3oHaHcHBIE (3.152)

JKeJIThIX, He- OHEPICTUYCCKUC ITOTOKU:

CKOJIBKO KO-
PHYHEBDIX H JHepreTuyeckue nmoroku u3 Heap
YepHbIX, 1 Slnep B nepuoabl KATAKJIU3MOB
9
HECKO/JILKO Pe3onanc AHTHpE30- VYepen-
KpaCHBbIX. (3.148) HaHc (3.152) HEHHBIH
(3.156)
2 = 18 = 126
| O [
pS mg=0, s
47
Cser Bognopon BosHbl.

N3 Henp flnep B MOMEHT KaTakiiM3Ma
(CMEHBI MOTIOCOB) MPU PE30HAHCE U3ITYYAOTCS
cryctku cBeta (psm' = 0,08, roe m.' = 0,008);
IIpU aHTUPE30HAHCE — BOJOPO/, TaK KaK
Ay/m.' = 1,008 /0,008 = 126,
Y BCETJ]a T€OKATAKIN3MY COIYTCTBYET Pa3HOCTh
JUTHH BOJIH, KpaTHas (3.156):

AL =126 /0,08 = 1575. (3.157)
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Orto wm3nydenue (3.157) Oynet B3auMoaeicCT-
BOBaTh B PE30HAHCHO-aHTUPE30HAHCHOM PEXKHUME
CO CIIEKTpaJIbHBIM crycTKoM (puc. 3.12, 3.134):

Bausinue nznyuenuss uz Heap 3emuiu
HA CNEKTPaJbHbIH KBaHT (puc. 3.12)
IlBer TToTeHuman BriBon

q . | AY-A2_ 1 | HYepHble
CPHBIML | "\ 7A1 3600 | ocTamuch
D AK-AL i, Q7Z”faHHCLZ (3.158)
PACHRI | XAz 220,53
AK
_— AN AL . (2(7)TaHI/ICLZ
ATBIA | ——— =
NK + AL —=0,96.
NK

Orta "copTupoBKa-puabTpanus’ Mnpouso-
Jla B CIIEKTPE COJTHEUYHOT'O CBETA.

Ilepexon K JIyHHOMY SHAOTEPMHUYECKOMY
CBETYy MOBJICUET 3a coOoi mHBepcuto. [losBuTCA
00OpaTHBII MOTEHITHAIL.

JIroam JiyH-
HOI'0 IIBETA
Hcye3J Ha-
Bcerjaa.

ITosiBuTcst morennmai (3.158):

Horen-
IBer A BobiBog
A +AA Ucuesnu: (3.159)
Jymmeit | AT-AA | 9,92-10%/AT1
=9,92:10" | =3,5-107.

OHu ncyesnu, Ho Bo3HHKIA KyHnanuuu 7/2:1077.

48

IIsaras, npo-
HCLIeas
OT CBSILIIEH-
HOI'0 poja,
0CTAJIACH;

B Ilpupone IIsate ¢opm B3aumoneicTBui,
[Iate (a3oBbIX cocTostHUI BemiecTBa [8], U Bce
OHU OepyT Hauano u3 3(PPEeKTUBHOCTH B3aUMO-
JIEUCTBUI cBeTa B ImyJibcupytromieM Kocmoce:
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Hsarepuunsiii Jxa [1]

1
Db dexTBHOCTH +Ps _[(p dp==%5
0

Yucno a3 [8] (3.160)

Hucno B3auMOenCTBUI
Hucno pac
OHEprus CBs3u

N ||,

Benukas [uBunuzanus o6obmana naTepuy-
HYI0 cymHocTh Ennnoro Kocmoca tepMuHom
Iarepuunbiii JIxa

***
O cBsilIEHHOM poje

Hcuesnosenune moaen JlyHHoro msera co-
npoBoXaaioch  pacmmpenueM  KyHpanuxu
(3.158).

Ho Kynpganuaum mnynscupyer u oOpasyer
BETBb CXKaTHsl C MOTEHUMAIOM 5/2, o0pa3ys, Ha-
IpUMep, CrylIieHre HeOECHBIX Tel BOKPYT 3eMJn
¢ 3tuM ko3¢ urentom [14].

Takoe "crymenue HeOecHBIX Ten" Oyaer
dopmupoBate W KyHmanuHu, OCTaBIIascS Kak
cBOOO/IHas sHeprus ot Jlrojel JyHHOTO IBETa
(3.158):

(3,5-1)107 =5/2xp, " (3.161

OHa cTaJjia
YHPAaBJISATh-
csl ePBBIMU
bo:xecTBeH-
Hbivu Ila-
PAMM...

Korga rosopst o Llapsx, To roBopsT o Ha-
CJIeCTBEHHOM BJIACTH.

63 | 62 | 61 | 60 | 59 | 58 | 57 | 56

55 | 54 | 53 | 52 | 51 | 50 | 49 | 48

47 | 46 | 45 | 44 | 43 | 42 | 41 | 40

39 | 38 [ 37 L 6°] 9| 34 | 33 | 32

31 [ 30 [ 29 | 9% 67| 26 | 25 | 24

23 | 22 | 21 | 20 | 19 | 18 | 17 | 16

15 14 | 13 [ 12 | 11 | 10 9 8

7 6 5 4 3 2 1 0

SAnpo: 6 +9+6+9=30.
VYnaneno: 27 + 28 + 35 + 36 = 126.

Cymma 0e3 ynaneHnsix u sapa: 1890 = 63x30.

Puc. 3.14 Ilepuoouueckas cucmema 2eHOMO8
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HacnenctBeHHOCTh IepenaeTcs I'€HOMAMHU.
['eHOMBI UMEIOT NMEPUOAMUYECKYIO CHCTEMY (pHC.
3.14), B KOTOpPO# MOTEHIMAJI CYMMBbI YIaJIEHHBIX
T€HOMOB, paBHbI 126, TOYHO COOTBETCTBYET BO-
JIOPOY, BBIACISIEMOMY TPH aHTUPE30HAHCE T€O-
karakiau3ma (3.156).

Takum 00pa3oMm, sSapo TEHOMa MyJIbCHPYET
0] HAIIOPOM SHEpPreTHYecKux MmoTokos u3 Henp
TeHOMa, TOYHO TaK K€, Kak 3TO ObLIO C IIBETHBIM
kBaHTOM (3.157, 3.158).

bonee Toro, cxxarue muznyuenus u3z Henp An-
pa (3.157) popmupyeT MakcUMaIbHBINA MOTEHIIH-
an reHoma (puc. 3.14) B noze caera:

I'enom boxecrBennoro Laps
3.157
* AL (1575 : (3.162)
—=——=0630.
5/2 5/2
Ero orHomieHne K YyJaJ€HHBIM TI€HOMaM
dopmupyer I[la1e Pac, a konedanusM sipa reHo-
Ma naert dymy:
Poxpenue Ilaroii Pacel u eé
Ay renomom bokecTBEHHOr 0
Haps (puc. 3.14)
r}[);;TCT Hyma IIaroii Pacer (3.163)
630 630 (630
— =5 | ——| — |=21+21=42.
126 30 30
3mMuu, KOTO- 3MeH, KOTOpble BHOBb CITyCTHJIMCH - 3TO IIO-
pble BHOBb JSIpHBIE BUXPH € noTeHnuanamu £21 (puc. 3.15).
CIYCTHIINCD Hx "cmyck" oOecrieynBaroT CBOMCTBA IBYX-
M ycTanoBu- | [O/IOCHOrO MarHuTa: ecin F0KHBIN TOJTIOC U3ITY-
S| MHp ¢ YaeT, TO CEBEPHBIN MOTJIONIaeT, 1 HA00OPOT: ce-
49 | Tsrroii, Ko BEPHBIN U3Ty4aeT - I0XKHBIN MOTJIONIAeT.
, KO-
TOpbIE Y4H-
JIM M HA-
CTABJIAIHU
eé...
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CrpykTrypa BUXpSL:
21=1+2+3+4+5+6
Crpyxrypa Kynnanunu
(TTOBEpXHOCTH KBAaHTA):

EEaORt

Puc. 3.15 Cmpyxmypa xeanma:
Kynoanunu - Ceem

*
*%

YcranoBuianm KOHTAKT ¢ Ilgroii, 3Ha4uT
co3many 00IIee pPe30HAHCHO-AaHTHPE30HAHCHOE

IIOJIC:

42% — 57
42.5

= 8,280952381]. (3.164)

HpI/I AHTHUPC30HAHCC 3TO IMOJIC UMCCT BUA!

(3.165)

VYpopuu | 1 | 2 |3 |4 |56 7
Bsanmo- |y 102104 105 106 107 107
eNCTBUSA
Horen- | ¢ 1 ogl g | 5|2 |39
IIHraJIbI
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CmaHnua Xl [2]

CraHua ONMChHIBACT KaTaKIUM3Mbl Ha 3eMJiie, KOTOpbIC
Penurusimu o3ByuuBaercs kak Crtpamnbiii Cya. [leno Bkyca.
Ho reokarakin3Mbl — 3TO €CTECTBEHHbBIE MEPUOIUYECKUE TPO-
1ecChl, TpauK KOTOPBIX MBI MOKEM HM3MEHHTh CBOUM OTHO-
HIEHHEM K 3emJie, HO U3MEHUTh pe3yJIbTaT — HE B HAIIUX CHU-
JIax.

47. T'eokarakin3M uMeeT CBOIO [IpoAoIKHUTENBHOCT.
B teuenune IIponomkurensHnoctu Henpa fapa mynscupyror B
PE30HAHCHO-AaHTUTUPE30HAHCHOM pexume. [lpu pe3onance us
Henp Slnpa BeIpbIBatOTCS CryCTKU CBETA; IPU AHTUPE3OHAHCE -
BOJIOPO/I; U TIPH JTIFOOOM peXuMe - u3iydeHue BoiH (3.156).

DHeprus, u3ilydaemas SIpoM IpH KaTakiiu3mMax Hapy-
maeT (OHOBBIM CHEKTP CPEe.bl, OKPYKAIOIMIEH SIAPO: >KENThIN
YCUJIUBAETCS, KPACHBIM M YEpHBIN - 0ciiabeBaloT (TYCKHEIOT),
JIOMUHECLICHTHBIN JIyHHBIN - ucue3aet (3.158, 3.159).

Mcue3HoBeHNE JTIOMUHECLIEHTHOTO JYHHOTO TOJIA TOJ
HAIopoMm 3HepreTudeckux Buxpen u3z Henp fnpa, tem He me-
Hee, He ocTaeTcsl OeccielHbIM: B I10JIe TpaBUTALUU p11/4=10'7
Bo3HuKkaeT Kynnanunu (3.159).

48. KynpainHu nyiabCUpyeET, paCIIUpPSsACh U CKUMASICh.
[Ipu cxxatum Bo3HMKaAET noTeHnuan cryuienus Hebecuoix Tei,
paBHbIN 5/2. B3aumoneicTBus B 3TOM CTyCTKe BeayT K (op-
mupoBanuto [Isroi Pacer:

(5/2) x 1g p1p2p3paps = 5. (3.166)
dopmupyeTcs U Aylla, U HEPHOAUYECKAs CUCTEMA Ie-
HOMOB (3.163).

49. Cxaroe nynbcupytoiee noie Kynpanunu uznyda-
€T C MOBEPXHOCTU U KOHTAKTUPYET C MATHIM YPOBHEM BHYT-
penHero noss kBanta Kynnanunu - Ceera (puc. 3.15). Bo3nu-
kaer Cemb DHepretuueckux ypoBHed Bcenennoit (3.165), B
KoTopoi u xuseT Ilaras Paca.
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