BA3NCHbIE 3AKOHbI EANHOIO KOCMOCA

Konnektnesnam - ocHoBa JQBOStouumn
Hocutena Pasyma

"Haxoney Cuinbt Maiiu yoa-
puau no Moeanvno HacmpoeuHou
Cmpyne, u npu 3mom 38yKe UC-
uesna Mnnrosua. Hemuna omxpol-
Jaacsy noanocmvro. Hoeopooicoen-
Hble obaauunucy 6 3uanue, Curuy,
OecKk O00CMuMCeHUll, CI06HO 6
ooesnus’".

Knuea /[3uan. Teocenesuc.
Cmanya 1, VI

JlanpHeliliee 3BOJIIOIUOHHOE Pa3BUTHUE COBPEMEHHOTO
YyeJloBeuecTBa Ha 3emiie TpeOyeT OTBeTa Ha BONPOC: KaK Ham
XKUTh nanplie? B oguHOYecTBe XMIIHOIO OYp:Kya3HOI0 WH-
AMBHUAYAJIU3MA WJIUM B KOJJEKTHBH3ME MAaTepHAJIbHO-
nyxoBHoro Enqunenusn? Ilo cymectBy Bcs Mctopust yenose-
YecTBa SIBJISICTCS TOMBITKON MPUMEPUTh HAa cebe MUPOBO3-
3pEHYECKUE OJECK/bl MHINBUIyaIN3Ma U KOJUIEKTUBU3MA.

OnHako s MOJOMIY K aHAJIM3Y BOIIPOCA C MO3ULIMU MUPO-
BO33peHUs Beaukou LluBwiu3anuu, KuBnieid Ha 3eMie MUJI-
auoHbI JieT Hazad. [{uBunuzanuu ABTopoB Kuur /I3uan, Ile-
pemen, MeptBbixX. [{uBunuzanuu Crpourtened Iupamuna u
JerareJbHbIX annaparos tuna HJIO. [{usunuszanuu, Hayka
KoTopoi noHsuia He Wiuiio3un co0CTBEHHBIX YMO3aKJIK0Ye-
HUI, a TIPUYMHHO-CIICICTBCHHbIE CBA3U PeajibHOCTH ObITHS
Enunoro Kocmoca.

OcHOBO#1 3TOI1 PeanbHOCTH SIBIISIETCA M3BEYHAsl MYJIbCa-
uust Equnoro Kocmoca u ero MUKpO-Makpo KOMIIOHEHT Me-
Koy Xaocom (Honb-noteHuuMan) u I'apmonmeit (moTeHIMAN



€MHUIIA). DTa MyJbCcalldsi BO3MYIIAET OKPYKAIOUIYIO CPEAY C
noTeHnuaaom £1/2.

Omnwupasces Ha 3Ty Apo6s ([I3man), Beicokas Hayka Bemnu-
ko [luBunm3anuu omnwucana 3aKOHbI JBoJOHUU EnuHoro
Kocmoca.

Jlo Hac »tu 3akoHbI gouuiu B ¢popme Crann Kuuru J[3uan
o TpeM paznenam: KocMmorenesuc, Aurponorenesuc u Teo-
TeHe3MNC.

OBOJIIOLIMOHHBIN MyTh pa3BuTusa Hocurens Pasyma omnu-
ChIBAa€TCA IOCIeNoBaTeNnbHO: cHadana Kamens, 3arem Me-
TaJ1, notoM Pacrenus, Cesamennbie 7KuBorunie 1 Many-
MbicauTenb (Mbl, JTIOAM).

Janpueitmas IBoawouns Yenoseka onucana B Teorene-
3uce.

OcHoBoii OJBomonuu Yenoseka bynymero (Yenoseka
Bonu u Morn) ssisercst KosutextuBusm. Pesynsratom Gyer
BeccmepTue; oTcyTCTBHE 3aBUCUMOCTH OT BOJBI U MHUIIU (HX
JHEPreTHYECKUd HKBUBAJIEHT 3aMEHAT BOJHbI ToHKOM
JHeprum), rapMOHHUS BCero KUBOIro (camoi 3eMJIM U BCEro
’KUBOTO Ha 3emJie).

N 5Ty OOXECTBEHHYIO TapMOHHUIO OyneT OpraHU30BbI-
BaTh, COBEPUICHCTBOBAaTh U NojaepkuBaTth Couuym (KOJIEK-
tuB) Jlroneii Boan u Moru, moneii Byaymero, namux ITo-
TOMKOB.

***

MHe yaanoch pacmu@poBaTh OCHOBHBIC KOHIICTIIIUN BbI-
cokon Haykum Bemmkou I{uBwimzanuu. Ypamock noHsATh HX
Touky 3peHus Ha Eaunbiii Kocmoc. OHa cocTouT B cieayro-
IIEM:

- B cTpykTrypy EmnHoro Kocmoca B otHomenuu 1:2 Bxo-

IST IHEPrusi MaTepuM U TOKAs 3HEPrusi CBEPXCBETOBBIX
(TOPCUOHHBIX) BOJIH;

- DHEprusi MaTepPUU U TOHKOM SHEPTHH B3aUMOTpaHchop-
MUPYETCS CBETOM;



- TpaHcopMaIs OKpYKaroIIel cpeibl CBETOM BEJIET U K
Tpancopmauu camMoro cBera (COMHEYHBINH CBET TpaHchop-
MUPYETCSI B TIFOMUHECIIEHTHBIN );

- TIpU C)KaTUU BUXpel yacTuil cBeta ((hOTOHOB) BO3HUKA-
eT crycTok, umetomuii ¢hopmy (Pyna) smekrpuyeckoro, mar-
HUTHOT'0, TPABUTALIMOHHOTO 3K30TE€PMHUUYECKUX IJIEMEHTAPHBIX
3apsiioB;

- MIPpY pacIIMpPEeHUN BUXpEH BOJH cBeTa ((POHOHOB) BO3-
HUKAIOT 3HAOTEPMHYECKHE HUMITYJIbChl TpPaBUTALIMM, MarHe-
TU3Ma U 3JIEKTPUYECTBA, JAOIINE B KUBOM COOTBETCTBEHHO
nonis Meiciu, [lamatu u BooOpaxeHus, ToO ecTh TOJIA BHE
(bopmer (Apyna);

- mepexoj OJHOM (OpMBbI PHEPTrUU B JIPYTYIO CBSI3aH C
I[ponomkutenbHocThi0 Tpanchopmanuu, IIpomosKUTEb-
HOCTbB - ¢ 3 (PEeKTUBHOCTHIO B3AaMMOJACHCTBHIA.

CymectByronue B [Ipupoae nsatb popM B3aumMoaencr-
BUil (IpaBUTALIMOHHOE, CIa00e€, JIEKTPOMArHUTHOE, SIIEPHOE
U CBETA) MOTYT OBITh OMUCAaHbI BEeKTOpaMH 3(HPEKTUBHOCTEH.
Omnopa 3TUX BEKTOpoB umeeT ¢opmy [lupamuasl ¢ mpomop-
uussMu Benmmkou [Tupamuaer Erumnra.

%
*%

Anpo 3eMau MyJbCUPYET, Yepeaysl aHTHPE30HAHC U pe-
30HAHC.

MaxkcumanpHbI Pe30HAHC A1pa NEPUOANYECKH BbI3bIBA-
€T reokaTakiau3Mbl. CkaTHe SApa CMEHSETCS PaCUIMPEHHEM.
DHepreTu4ecKue NOTOKH U3 HeAp K JIuTocepe 3eMiIu MEHSIOT
HanpasiieHHE. BO3HUKAIOT U3BEpKEHUS, IOTOIBI M TaK Jajee.
3eMiId MEHSIET MOJII0Ca.

B OTHOCHUTENBHO CHOKOWHBIE WHTEPBAJIbl AHTHPE30-
HAHCHOM [IpogomKUTENEHOCTH MEXYy T€OKATaKIM3MaMu Ha
3emiie Bo3HHUKaeT JKU3Hb.

®opmy ObiTust XKu3HM U €€ TMHAMUKY TUKTYIOT TOYHBIE B
ceoeit [IponoimkurenbHOCTH 3aKOHBI DBOIIOLUN.



OBomtound B [IpogomKUTeNbHOCTH MEKIY MeOKaTaKIIn3-
MaMH Hazxo npoutu myth oT Kamus no Yenoseka Bomu u HMo-
TH.

3ameIeHne 3BOJIIOLHMOHHOrO npouecca pa3sutuss Hocu-
tenss Pazyma, Hanpumep, Ha ctaguu Many-Meicautens (To
€CTh Hac) NPUBEAET K TOMY, YTO COBPEMEHHOE YEJIOBEYECTBO
Kak (popma KUBOTO MOTHOHET.

[ToruGHer npu ouepenHoM reokatakiauzme. [lorudbner us-
3a HEYMEHHUs IPOTHO3UPOBATH BPEMS I'€OKATAKIM3Ma, HEyMe-
HUA YUTHU U3 TIOJ yJapa, Kak 3TO MPOU30LLUIO0 C ATIIAaHTaMHU.

[MuBunuzanus cnacaercst (YXOAUT OT ynapa TeoKaTak-
au3Ma), ecinu JBoJionusi B TeueHre Kaabnbl ycreBaer 3a-
Bepumthes popmupoBanreM Yemosexa Boam m Horn (Teo-
reHe3uc. Kuura Jl3uan).

Cnacaer [uBunmzauuwo KosiaexktuBubiii Pasym Co-
uAyma.

***

KosnexktuBublii Pazym Counyma Jlroneir Boau n Horn
CTaBUT Tiepe cOO0M U peliaeT TPU 0a30BbIX 3a1a4H:

1. [To3HaHWe KaXIbIM YJIEHOM COIMYMa U COIUyMa B
1eJIOM TMPUYMHHO-CIEACTBEHHBIX cBsizelt Enmnoro Kocmoca
(3axon Kapwmsr).

2. Odecneyenue JKuzau Conmyma JHeprueil Ha OCHOBE
3nanuii 3akona Kapmbl (oOecrieueHue 3a C4ET TOHKUX SHEP-
TMAd METarajlakTU4eckux BOJH. OHU cTtanu "TormBoMm' cra-
LMOHAPHBIX U MEPEMEIIAIOIIUXCS SJHEPrOyCTAHOBOK U aIlapa-
TOB; CBEPXCBETOBBIMHU BOJIHAMH MPUEMO-TIEPEIAIOIINX CUCTEM
CBSI3M; 3aMEHOU (DapMaKOJIOTUU U XUPYPTUH B MEIUIIMHE U TaK
nanee).

3. IOCTH)KEHHE TaKOTO YPOBHS HAYYHO-TE€XHUYECKOI0
nporpecca, KOTOpbIii ObUT Obl B CHJIaX 00OECIEYUTH 3AIMUTY
KaKk camoil :kuBoi Martepu - 3emMuid, TaKk U BCETO >KUBOTO
Cymero Ha 3emue (omosicaB 3emito [lupamumgamu, Beaukas



HuBwinsanus yepnana sHepruro s 3emiun u3 Kocmoca.
3emiid yBeIU4MBaIa YpOKaiHOCTh B 7 pa3).

Bwmecre ¢ Tem, KosutektuBHbiid Pa3dym cyiecTByer, kak
u J1100as npyras popma 3HEpruu, B IMHAMHUKE JBOJIOLMH.

*
kk

3a sHepruo, 00eCneynBaloIIyI0 BbIdKMBAHUE, OOPIOTCS U
HHIMBHUAYATbHAS JUYHOCTD, U KOJJIEKTHB JINYHOCTEH.

Korma sHepruu, KOTOPYHO MPOW3BOAUT OTACIbHAS JIMY-
HOCTh, HE XBaTaeT I >KU3HEOOECICUCHUs, TO JIMYHOCTH
bOpMUPYIOT KOJJIEKTUBBI.

dopMHUpOBaHUE KOJUIEKTHBA - OJIMH U3 OCHOBHBIX 3aKO-
HoB kuBOoro B Exnnom Kocmoce.

[TogunHASICh 3TOMY 3aKOHY, pacTeHUs (POPMUPYIOT BU/IbI
no (opmaM, HaCEKOMBbIE POSITCS KaK KOMaphbl, MUETIbI. .., XU~
HUKHU 00pa3yloT MpaiJibl, CTau..., 4YeJ0BEK CTPEeMUTCH K 00-
IIMHHOCTH.

Ha #Husmei craauu DBOJIONMH KUBOI'O OCHOBHOM 3aja-
yel KOJUICKTHBA SIBJISIETCA BhI:KMHBaHHE OJHOI'0 BHJIA 3a CUeT
APYrux.

OTnnunTeIbHON 0COOEHHOCTHIO KOoJulekThBa Hocurenei
Pazyma, Hampumep, COBpPEMEHHOTO YEIIOBEYECTBA, SIBIISECTCS
JBosonus, kak Pazyma JIM4HOCTH, TaK U KOJIJIEKTHBHOIO
Pa3zyma.

Deonroyuonnas Tpancopmayua Pasyma é3aumocsesazana
C YPOBHEM HAYYHO-MexXHuuecko2o npoepecca coyuyma Hocu-
meneu Pazyma.

Ot 3akoHbl onucansl B Kuure Ilepemen u B Kumure
MepTBbIX, U pacmudpoanbl MHOM B padore Exunbiii Koc-
MOC.

Peanuzanms 3Toro 3akoHa cBs3aHa ¢ TEM, UTO €CJIM Cero-
ausmHAsa Paca meuraer, Hanpumep, o Cemiom bynymiem,
TO cjexywinas Paca 3ty Meury peasnusyer.



TpaHcopmauna Many-Mbicnutens
B Henoseka Bonu un Norun

"On 3awazan om manvix Oe-
Heul k Ceemy, U ¢ KaMHCObIM CBOUM
wa2com HAcmynan Ha oYepeoHyio
36e30y, u ma uzoasana 38yKu
nedicnetiwen menoouu. O noo-
Xo0un 6cé 6audxce u oOaudce, u
36YKU CAUBANUCL 8 MPUYMPDanb-
HY10 nectio"

Knuea J[3uan. Teocenesuc.
Cmanya VILn.3.

Hocurens Pa3zyma pomkeH HayyuTbes IIPeOa0JIeBaTh
YHBIHUE U TACCUBHOCTHh HACTPOCHUS MUPOBOIl CKOPOMH.

Hocurens Pa3zyma co3nan st JIvnoBu u JloOpa u, sBis-
sach HocutesieM KpacoTsl, JOKEH BBIIIOJTHUTH MUCCHIO, BO3-
JIO:KeHHY10 Ha Hero Co3nartesieMm.

He a6cTpakThHas Kpacora cama no cebe criacet Mup, HO
Hocutens Kpacoret u Pazyma, To ectb UesoBek, A0JIKEeH
obOecnieunTh ['apMOHHMIO COCYIIECTBOBaHHUS >KMBOM 3eMiu U
JKHBOTO Ha 3eMJI€.

TaxoBa Bonsa Co3gareisi, 1 Bo MCIOJIHEHHE €€, MBI, ce-
rogusamHue MaHy-MBbICIUTENH, COBEPIIAEM CBOM IBOJIIOLM-
OHHBII MyTh OT MaJbIX Orueii k CBety, 4T00BI cTaTh JIFOIB-
mu Bonu u oru.

Ho kak coBepiaeTcs 3ToT nepexon?

***

DBOJIONMS )KMBOTO HAa 3eMJI€ MPOUCXOAUT MPU MPEUMY-
ECTBEHHOM BIUSHUM JIyHbl 1 COJIHIA, HAXOAIIMUXCS B -
HaMHUKE MOCTYIATEIbHOTO IBUKECHHUS.



Berpeunbie sHepreTudeckune MmoToku JIyHHOTO (MaJjible
Oruu) u Conneunoro (CBet) cBeTa GOPMHUPYIOT PSIbI SHEP-
TreTUYECKUX ypoBHeH (Tabm.1).

Tao0muna 1
JHepreTuyecKue YpOBHH cBeTa BO BeesieHHOM

Psanwr I || |[IV |V |VI|H VII| VI | Cymmsl

<

Commewmbiii || 45 43 444546+ 7+ 8= 36

»
>

JlyHHBII 1 +2 +3 +4 +5+6+7+ 0= 28

CyMmMmBbI 2 +4+6 +8 +10+12+14+ 8 = 64

IIpoussenenus | 1 + 22+ 324+ 4%+ 5% 462+ 7% + 8:0 =140+8-0.

Pe3sonancHoe HanokeHue JApyr Ha JApyra JIyHHO-
COJIHEYHOI'0 CBETa YBEJIIMYMBAET MOTEHUMAN JII000ro U3 mep-
BBIX CEMH YPOBHEH JI0 KBAIpaTa EPBOHAYAIBHOW BEITUYUHBI.

AHTHpGBOHaHCHaﬂ CBA3b JIYHHO-COJIHCYHOI'O CBCTA YBC-
JIMYHUBACT IIOTCHOHAII PsAa pOBHO B IBA pa3a.

OTH  PEe30HAHCHO-aHTUPE30HAHCHBIE  MYJIbCUPYIOIIUE
YBEJIMYEHHS SHEPTETUYECKUX PSAIOB MPUBOJAT K CIIOCOOHOCTH
cBeTa TpanchopmupoBath JHepruto Ennnoro Kocmoca u3 on-
HOU ()OpPMBI B IpYTyIO B COOTBETCTBUU C 3aKOHOM COXPAaHEHUs
SHEPIrHUH.

CBoOoaHbIN (HEMapHbBIN) TOTEHIMA 8 B COTHEYHOM Py
oOecrieynBaeT M3BEUHOE pacluvpenue BceneHHol U e€ myb-
caiuio Mexay Xaocom (morenuuan 0) u ['apmonueit (morten-
nman 1) ¢ neproanyHocthio T, =16:

T'apmonus 1
+ T2 I(pd(p=il6j(0d(p=il6%=i8, (1)
Xaoc 0

rje @do - BOJTHOBBIC MOJIs KOJICOAHUIA.




***
JIyHHO-COJIHEUHBI CBET TpaHc(hOpMHUpYyeT Jt00bIe (op-
MBI SHeprun Examnoro Kocmoca. DHeprus )KMBOro He COCTaB-
JSIeT UCKIIIOYEHHUsI, MpuYeM TpaHchopMalus U KUBOTO, U He-
KUBOTO NPOTEKAECT CO CKOPOCTHI0 JBOJIOLUM, PABHOU OT-
HOLIECHUIO CYMMBI PE€30HAHCHBIX MPOU3BEIACHUN YPOBHEH Ha
YHCIIO - KBUBAJIEHT CYMMBI CYyTOK B JIyHHOM Mecsite (Taoi.1):

12+22+32+42+52+62+72=14O=5 2)
1+24+34+4+5+6+7 28

Bo3HukaeT sHeprus naTepuyHoO CBs3M, a oJ00ue msTe-
PUYHOCTH TOJJIepKUBaeTCs BO Bcex popmax sHeprun Kocmo-
ca: 5 KKaJI/MOJIb - SHEPrus BOJOPOAHON CBSA3M; MATh (Pa30BbIX
cocrosiuuii Equnoro Kocmoca (cBer, rasbl, KUJIKOCTH, TBEp-
Ible Tella, >KUIKas Iula3Ma); MITh (OpM B3aUMOJACUCTBUI
(rpaBUTAaLIMOHHOE, cllaboe, 3JIEKTPOMArHUTHOE, SJEPHOE H
ceT); mATh Pac B »Bomonuu passutus Hocurtens Pazyma B
dbopme Many-MpicnuTens, ¥, HAKOHEII, MSITh YPOBHEH BHYT-
PEHHETO NOJISI B KBAHTE CBETA C MOBEPXHOCTHIO, UMEIOLIEN MO-
TeHIman 6 (puc.2).

Ha msitit ypoBHSIX BHYTPEHHETO TIOJISl CBETa U TIOBEPXHO-
CTH C TOTCHIMAJIOM 6 BO3HHMKAET CYMMAapHBIA TOTEHIUA,
paBHbIi 21 (puc.2):

21= 6+5+4+3+2+1. 3)

KBaHT cBera HaynHaeT U3-
Jy4aTh TOJISIPHBIE BUXPHU C MO-
TeHnuaioM +21 (puc.2).

Pa3HocTh 3THMX NOTEHIMA-
J0B, paBHas 42 = 21-(-21), onu-
cana B Knure MepTBbIx Kak 42
boxectBa umcroii JIwoOBH

Puc.2 DHeprernyeckas TBOEro cepala, MoH yBaxae-
CTPYKTYpPa KBAHTA CBETA MEIN YHTATEND.




Bwmecte ¢ TeM, motenuuan 21 sBiasercss HEOOXOAUMBIM U
JOCTAaTOYHBIM JIs1 (hOPMUPOBAHUS OEJTKOBBIX TEJI M3 DHEpIre-
TUYECKUX TMOTOKOB TOHKON DHeprum pacuiupsromieics Bce-
JICHHOM:

+2 +2
52T <= (9+0), 4)
) )

rae 5+7+(9+0)=21 - sHepreTuyeckuil MOTEHIIMAT OEIIKOBBIX
TeN CyOCTPYKTYpHl B OMOKJIETKE, a pa3HOCTh (2+2)-(-2)-(-2)=8
- HOTEHLHA paciupsoniencs Beenennon.

Tak n3 KkamnejJb MOTA M OTJIOKEHUH cyOcTaHumid [2] B
BOCXO/IAIIC-HUCXOAAIIEM MOTOKE HAIIUX AYII W BCTPEUHBIX
MOTOKAaX JIYHHOTO M COJIHEUHOTO CBeTa ObUTH co3daHbl IIaTh
Pac Many-Mpeicaurenen, a 3areM Yenoek Bosu u Horu [4]:

Bocxomsamme

1 o
YHHBIN CBCT 1 5253 54 55 56«7 0

Jronn
Pacel Many - I | II | II(IV|V |11 | Bomau |(5)

Mpeicnures v
Horn

CoJIHEUHBIi ] «2«3«4 « 5<~6—-T7-8>

CBET Hucxonpsaimue

"O6os0uka" Yenoseka Bonu u Moru Oyner cBsizaHa c
KoJiebanusimu cpeast ot 0 10 7:

2 j(/)d(p =7>=49, (6)
0

Y ATOT noTeHuuan onucad Pycckumu Pynamu [1].

buotok Tena OyneTr onmpeaensaThCsi KOJICOAHUSAMHU MEXKTY
7 1 8 YPOBHSIMU:

8
2[pdp =64-49 =15 = 1+2+3+4+5, (7)
7



rae 15 - cymma 371eKTpUYeCcKOro 1 MarHUTHOTO 3apsifa (UM-
yJibca), COBEpIIAOIEro koyiedanus B nojie Caera.

OTOT MOTEHLMaN, paBHbIA 15, mpenomnpenenser CBA3b
Mexny Many-Meicnutenem u Uenosekom Bonu u Moru.

ITo cymiectBy 15 oTpakaeT SHEPTHUIO POJACTBEHHOMN CBSI3U
Mexny Hocuremsimu Pasyma. Ilostomy Benukume I[{uBunusza-
uuu eme obeperaroT Hac U Hamry Matbe-3emito. OOeperator,
XOTsl HEKOTOpble MaHny-MpbICIUTEeNU C HEIOHOIIEHHBIMU Ya-
Kpamu BbICTaBIAI0T B CMU HHOMIaHETSIH, KaK 3J10/1€€B.

***
Yenosex Bonm um Horu Oyner TesneceH u OeccMepTeH.

[MTnmein EmMy Oyner ciyxuth ToHkass JHeprusi Meraraiak-
THUYECKHUX BOJIH, KaK OHA CIIyKUT TonauBoMm Juist HJTO.

"Ha Oo6one Koaeca, rae :kuByr CbiHOBbS Orhsi m
Ilinamenn, He OyaeT OoJsiblIe MeCTa IJIsi OTPOMHBIX TBapei
U MOJI3yYHX raJioB.

IloseBble KMBOTHbIE W NTHIBI BO3AYNIHOW CTHXUM
BCTPETATCH U Pa3oMAYyTCH ¢ MUPOM, U Te, U Apyrue Oyayr
NUTATHCS MYyPIYPHBLIM 3€PHOM, 1apOM, MOJYYeHHBIM MPSi-
MO0 u3 pyk boros. Bce pacrenusi, mpouspacramoume moj
Kopoii Koseca, oTHbIHE OKaXKYTCSl MO/ 3AlPETOM, H 4YeJI0-
BeK OyJeT »KMB He rpy0oi nuiiei, a cujiorw ceoeii Bon".
Kuura /[3uan. Teorenesuc. Cranna III , m.3.

[Tumeit Yenoseka Bomm u Moru OyayT sSIBISTBCS BOJIHBI
Tonkoi DHeprun mypmypHoro (KpacHoro) mBera.

Takuie BOJHBI MOIJIOMIAIOTCS HIDKHEN 4Yakpou B 001acTu
KOIMYHKA.

[Iepexon xKMBOTO Ha 3eMJIE HA JUETY M3 CIIEKTPa CBETa
noTpeOyeT MOJHOI0 pacKphITUs BceX Yakp B KaXJIOM KUBOM
VHJIUBUIYYME.

[Muranue yepe3 Yakpsl OyaeT mMogoOHO MEIUTAIUU, T
MEIUTUPYIOIINN uCIob3yeT boxecTBeHHyro Kynpanuuu c
MOTCHINAI-)KBUBAJICHTOM TOBEPXHOCTH CBETa, TO €CTh pPaB-
HbIM 6 (puc.2).
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Ota "000J10uKa" KBaHTa CBETa, MOMajas B KUIKHUE Cpe-
1ibI, POPMHUPYET HUTH CITUPATICH.

[Ipu pacmmupenun cnupans Kynganuau umeer 3,5 o0o-
poTa, Ipu cxxatuu 2,5 060poTa npu o01eM noTeHuaie 6:

6=3,5+2,5=(3,57-(2,5°=17/2+5/2. (8)

Nucturyr T'eopusuxku AH CCCP, oOpaboraB maccuB
HKCIIEPUMEHTAILHBIX JJAHHBIX, YCTAHOBIIL: U3 HEAP 3eMIIH K €€
auTocdepe HarpaBiIeH YIHEPTETUISCKUN MTOTOK C TTOTCHIIMAIOM
7/2, nomaronuit TuTOChEpPy, a IHEPreTUISCKUN MOTOK U3 TIY-
OWH MeTaraJakTUKH crymaet HeOecHble Tena ¢ Koddduimen-
ToM 5/2 [8].

DHepreTuveckre MOTOKM u3 Henap 3emiuun u [my6un Me-
TaraJlakTUKHY, NONaAaoT B mysbcupytomuid KocMoc n ymeHs-
IIAI0TCA B [1BA pasa:

1 0
7/2 J.(o do + 5/2'J-g0 dep =7/4 -5/4. 9)
0 1

Bo3Hukaer majbMa, TO €CTh OTHOILIEHUE TpaBUTALIMOH-
HOTO 3apsana (p) K 3JIeKTpuyecKomy (q), WIM OTHOLIEHUE UM-
MyJIbCa MBICIH (p*) K UMITYyJIbCy BoOOpaxkeHus (q*).

DOto oTtHomeHue 7/4 Benukas llmBmimsanus B3sna 3a
Enununy csoero Cuucnenus, U Ha3Baya €€ "maabMon '

7/4 = p/q = p*/q*. (10)
DHeprusi ¢ MOTEHIMAJIOM B OJIHY ''majbmy' HaeT BO3-
MokHOCTh YenoBeky Bonmu u Moru obecrnieunBaTh KuU3HEIES-

TEJIbHOCTh OpPraHM3Ma, KaKk Ha KJIETOYHOM YpPOBHE, TaKk W Ha
YPOBHE HEHMPOHA.
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***
Cucrema xuszHeobecnieuenuss Hocurens Pazyma ¢ momo-

mpio Yakp cBs3ana ¢ mornomenueM sueprun KyHnganuau da-
Kpamu opraHusma (Tadsn.2).

Tao0muma 2.

[Hornomenue 3Heprun Kynaaaunum yakpamu
(cuctema nuTaHus B 310Xy Jitojier Bomau u Morn)

Pacmnpenue 714 =712 — 7 —14 — 28 —56—112
Kynnpanunu
NNe | T | II | IO |IV | V |VI]| vy | Pacum
Yak- pAromas-
PH | mger Kpac-|Opan- | XKen- | 3ene- | I'ony-| Cu- | Duone-| g Bee-
Has |JKeBas| Tasg | Hasd | Oas | HAA | TOBAA | pappag
KCWTHG 80 « 40 «— 20 « 10« 5 « 5/2« 5/4
YHJIQJIMHU

IIpu menutaiuu Many-MpblcnuTensi, KOTopas 3aTeM CTa-
HET cucTeMou nuTanus ojaed Boau m Moru, BO3HUKAET IO-
crostaHas meautanuu (Const,) yakp (Tabm1.2):

Const, = (7/4)-80 = (7/2)-40 = 7-20 = 1410 = 28-5 =
56-5/2 = 112-5/4 = 140. (11)

OTHoIllIEHUE TOCTOSIHHOM K paciupsitoieiics BeTtBu KyH-
nanuHU B 3,5 000poTa M K CoxuMaronieiics BeTBu Kynganuau B
2,5 060poTa COOTBETCTBEHHO JTAIOT COKPOBEHHYIO COPOKOBHILY
1 10JIE ¢ MOTEHIIHAJIOM 56:

140/3,5=40 u 140/2,5=756. (12)

*
*%

Bocxoasimme (5) 10JDKHBI TOMHUTH, YTO Ha HUX BCETIa
OyJleT HampapyieHa YHEPTUSI HUCXOIAIIUX.
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Hampumep, Ha BOCXOASIINANA COIMYM 3€MJIA HAIPaBIECHHO
POTUBOJEHCTBYET DTHOC C TPEMs Pa3BUTHIMH HUKHUMH Ya-
KpaMH.

B 3TOM ciydae BO3HUKAeT CONMPOTUBJIEHUE C PA3HOCTHIO
MOTEHIIUAJIOB, CBSI3aHHOM ¢ mocTosiHHOM Yakp (11) u pasHo-
CTBIO MEXKYy 7 U 3 YPOBHEM YaKp:

(7 - 3) - 140 = 560. (13)

Takue JIMYHOCTH BBINIOIHAIOT POJIb TUPU HA HOI'E CTakie-
pa. OIHaKO OHU HE B CWJIAX OCTAHOBUTH DBOJIOIMIO, U CTaH-
1pl KOHCTaTupyroT: "HakoHen, JOCTHIHYB caMoOro Bepxa,
OH ocTaHOBUJICH M HAKJIOHMJICH, YTOOBbI YCABIIIAThH MECHIO,
KOTOPYI0 1aJ1eK0 BHU3Y, IO €r0 HOraMu, 3Be3/1bl eI Te-

nepb sicio u rpomko". Kuura [[3uan. Teorene3uc. CraHua
VIII, m.4.

EanHcteo Mbicnu, MNamsatn, BoobpaxeHuns
N rpaBUTaALMOHHbIX, MarHUTHbLIX U
ANEKTPUYECKNX 3apaaoB

"C Bocmoka, 3anaoa, Ceege-
pa, FOza npuwnu yemeepo Cesi-
moix. Ilo nymu Onu cobpanu
Hcmpebumeneti, moanueuiuxcs
Ha Hx oopoce, u 3acmasunu no-
cneonux osuzamscs ovicmpee. "

Knuea J[3uan. Teocenesuc.
Cmanya IX, n.1
B ocHoBe GeckoHewHOr0o MHOXecTBa (hopM TpaHchopMma-
MM OJHUX (OPM PHEPTHHM CPeAbl CBETOM B Apyrue (hopmbl
JIEXKUAT B3aUMOJEHUCTBUE TOYEYHOIO Y4YacTKa BOJIHBI CBETA C
OKPYXaKOUIEN CPEIION.
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OT0 B3aMMOJCICTBUE TOYEHHOI'O y4acTKa BOJHBI CBETA U
OKpY>Xarolel cpeabpl MPOTEKaeT B PE30HAHCHO-AaHTUPE30-
HAaHCHOM PEKHUME C NEPUOAUYHOCThIO T, =4.

Otu YerBepo B Teorenesuce Kuuru /[3man paccmarpu-
BaroTcs Kak YerBepo CBATHIX.

XPpHUCTHAHCTBO B CBOEH PEIUTMO3HOM MAaT€MaTHKE OIM-
ChIBACT JIBMIKEHME TOYEYHOI'O0 Y4YacTKa BOJIHBI B IIOJIE CBETA
KaK COKPOBEHHYI0 COPOKOBHILY.

Penurunosno-dunocodckre MUPOBO33pEHUYECKHUE PAOOTHI
BocToka onuchIBalOT TOYEYHBIA y4acCTOK BOJIHBI CBETAa Kak
CaadxaBaT 1 0003HAYaIOT CUMBOJIOM OKpykHOCTH O.

B cnyuae ecim B 1oje TOYEYHOTO y4acTKa BOJIHBI CBETA
IIPOMCXOJINAT CTYLIEHUE CBETA B JIA3EPHYIO KaIUIIO, TO CHMBOJI
MEHSIETCsI, i B OKpY>kKHOCTH CBabXaBaT MosBisieTcst Touka ©.

bonee moapo6HO 0 cuMmBoNM3Me B paboTax Benmkoun I{u-
BriM3aluu Bel Moxere y3HaTth U3 Moeil kuuru "JKuBas Hutb
u3 JXKuznu nocie Kuzuu" [1].

***
[Ipu Tpanchopmaluu OKpy’KarIIe cpeabl TOYCUHBIM
y4acCTKOM OeryIiiei BOJIHbI CBETA, TOUEUHBIE YYACTKH KOTOPO-
r0 BO3HHUKAIOT MO YETHIPEM HAIPABICHUAM MOBEPXHOCTH W3-

my4qarens, To ecTb ¢ Bocroka, 3amana, Cesepa u FOra, Touno
TaK ke, KaK 3TO JienaroT yeTBepo CBATHIX.

B ycl0BHSX aHTHPe30HAHCA YEThIPE TOUYEUHBIX y4acTKa
BOJIHBI CBETA 10 YETHIPEM HAIIPABJICHUSIM IPOCTPAHCTBA OYIyT
UMETh MPOAOJIKUTEIBHOCTh IPOILIECCa, PAaBHYK BOCbMHU
(To+T,=4+4= 8), a B yCJIOBUSIX PEe30OHAHCHOIO CIIMSHUS B Ja-
3€pHYIO TOUKY - paBHyt0 16 = T, T,.

OTnMuUTEeNEHON 0COOEHHOCTHIO PE30HAHCHBIX JIa3EPHBIX
TOYEK SIBIISETCS TO, YTO KOPILYCKYJISIPHO-BOJIHOBOW KBAaHT
CBeTa, MONaAasi B JIa3ePHYI0 TOYKY, TEPSET CBOM CBOWCTBA U
BOJIHBI, M YaCTHUIIbl, HO NMPHUOOPETaeT HOBHIE CBOMCTBa CyO-
ctaHuud. OH CTAaHOBUTCA JKUAKOM IJIA3MOM, KOTOPYIO IbITa-
eTcs m3ydath Arau-MHora.
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Bwmecre ¢ Tem, pe3oHaHCHas ja3epHasi TOUKa YHUYTOXKAET
(ucTpebsieT) aHTUPE30HAHCHBIE KOPIYCKYJISIPHO-BOJIHOBBIC
KBaHThI CBETA, U O3TOMY TeoreHe3uc OTBEYaeT, YTO YeTBEPO
CBATBIX COOpaH 10 JOPOre UCTpedUTeeH.

***
COop /1a3epHBIX TOYEK OTJIMYACTCS OT cOOpa KITIOKBBI

TEM, YTO OH MPOTEKAET B CKUMAIOUIUXCA U PACIIUPSIOUINXCS
BUXPAX (HOTOH-(POHOHOB.

B cBoux pabotax mo momuHectennuu C.M.BaBuios or-
penenI, 4To B Mpenesiax HACBIMCHHUs JoMUHOGOpa ydacT-
20
By1oT 10°" ¢hoTOHOB.

[ToTeHnman Kaxxa0ro BUXpsi OTOHOB 3aBHCHUT OT MEPUO-
JUYHOCTH BpalIEHUs BUXPSI.

B HameM coOTHEYHO-MOITYHHOM MUPE MOKHO BBIJICTUTH
JIB€ HECYIIUE NEPUOJUYHOCTH: IEPUOJUYHOCTD T,>= 16 u me-
pUOANYHOCTH BpaieHus JIyHbl ¢ NpOJOJKUTEIBHOCTBIO B 28
CYTOK JIYHHOT'O MecSIIa.

JIlynHoe nosie st 3eMJIM YHUKAJIbHO, TaK KaK OHO JIEHCT-
ByET Ha BCE JKHUJKHUE Cpelbl 3€MJIM, CO3[aBas I'PABUTALIMIO
IIPUJIUBOB U OTJIMBOB.

COop J1a3epHBIX TOYEK B PACHIMPSIOMINXCS U CKUMAO-
HIUXCA BUXPAX (POTOHOB MPUBOAUT K (DOPMUPOBAHUIO FJIEMEH-
TapHBIX 3apsI0B U UMIYJIbCOB Mbiciu, [Tamstu u Boobpaxe-
Hus (Tabm.3).

Tao0muna 3

dopmMupoBaHue 3apSIA0B U HUMILYJIbCOB
BUXPAMHU (POTOHOB

DOTOHBI Cxarue Pacmmmpenne
(3neMeHTapHBIE 3APSIIBI) (MMITyJIBCBI)
Tomns I'paBu- | Marne- | Omektpu- | ['paBu- | Marue- | DnexTpu-
Tanust TU3M YECTBO Talus TU3M YECTBO
IloreHnmuanel | p= n= a=_| p*= | u*= q* o
28-10%| 14-10%° | 16:10™" |28:10™°|14-10°| 16:10
Mpeicns | Iamsts | BooOpa-
JKEHHUEC
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ITo cymecTBy B TaOuuily 2 MOMECTHICA HE TOJIBKO JJIEK-
TPOMAarHeTU3M, HO U TPAaBUTALUA; HE TOJBKO 3JIEMEHTapHbIE
3apsAbl, HO U UMIyJibcbl Mbicnu, [lamsatu u BooOpaxenusi.

HqueM, BCC INMCPHOINYCCKHC CHCTCMBI BBITCKAIOT M3
T'paBUTAOMOHHO-3JICKTPOMAIrHUTHOI'O PaABHOBECHS:

112=7-\qq* =8 Juu* =4 pp*, (14)
a eIMHUIIEH CUMCIICHHS SIBIseTCA "TTabMa', TO €CTh OTHOIIIE-
HUE, MoKa3aHHoe B BbipakeHuu (10).

***
Benukas [{uBunuzanus orkazanachk oT IlpubaumxeHmid,
Ha KOTOPBIX MBI CTPOMM CBOIO HAayKy, W B3sijla 32 OCHOBY

B3aMMOJICHCTBHSI, MPpUBEI X d(HEKTUBHOCTH K OJHOU Cpejie:
SICPHOMY BeIecTBY (Tabi.4).

Tabauma 4

P PeKTUBHOCTU B3aUMO/IeCTBUI
B f1/ICPHOM BellleCTBe

®opmel B3auMo- | I'paBura- ImeKTpo-
P N . P Cnaboe | maramt- | Snepnoe | Ceer
nefcTBuil LIMOHHOE Hoe
OS¢ dexTuBHOCTH p1= p2= p3= p4= ps=
B3ammozeiictuii | 1072 107! 1012 10" 10"
[TocrosiHHas Const, = 1g pip2p3paps=2
3aKoH coxpaHe- PiP2P3Ps _ 4
HHUS DHEPTUHU s o

B ciyuae npusiieuenus: B3auMojieicTBuil (Tadi1.4) 3aKoH
COXpPaHEHUs SHEPruu (HOPMYIHpPYyeTCs TaK: YHEPTUs HE UCYUE-
3a€T U HE MOSBJISETCS BHOBb, HO TpaHc(oOpMUpYyeMasi CBe-
TOM BO B3aMMOJEHCTBHUSAX, MEPEXOJUT U3 OJHOU (POpMBI B

JpYTYIO.
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[Tynscupyromuii mexay Xaocom u I'apmonueit Kocmoc
(1) mpu HaNMMYMKU B3aUMOJICHCTBUI CTAHOBUTCS PAaBHOBECHBIM:

1
Constp'j¢ dp =21/2=+1 n
0

0
Const, [pdp =2(-1/2) = -1. (15)

Mexnay +1 u -1 Bo3HUKaET BOIHA.
***
Hayka Benukoi lluBuiausarnuu ucrosib3oBana andasur,

YKCIJI0, CMMBOJ U BekTop. [Ipuyem ona 3Hana, 4to Bce oHH Oy-
YT PETPAHCIATOPAMH SHEPTUU.

Tak, HanpuMep, €CiIu 3aMucaTh 3aKOH COXPAHEHMS dHEp-
MU B BEKTOPHOU QopMe, TO 3Mopa BEKTOPOB NPUMET GopMy
ApaMUAbl ¢ nponopuusMu Benukon Ilupamuasl Erunra, u
sTa smropa BektopoB ([lupammma) cama Oyner paboTaTh Kak
Tpanchopmarop npeobOpazoBanusi ToHkol DHepruu B DHep-
ruro Marepuu 1 Ha00OpOT.

Crpoutenun Ilupamuapl ONMPAINCH HA IOCTOSHHYIO
B3auMO/IeHCTBUI (Tab1.4).

Onu npunumanu otpe3ok mnpsmoit (R) 3a nBe oTHOCH-
TEJbHbIE €IUHUIIBI, U TPOBOJAWIIA UM, KaK pajiuyCcoM, OKpPYXK-
HOCTh. B OKpyXHOCTh BNHCBHIBaIM OCHOBaHue Ilupamuabi

(puc.3).

Bricora [lupamuael onpenensiach N0 NOTEHLIMANY pac-
mpennsi BceneHHoi B mojie rapMOHUYECKUX KOJICOaHUH:
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H=8-\/Sinn/4=8-,/Cos /4=
I|{ lf\L\ O6béM ITupamuaer (puc.3) ObLI
e

a1 paBeH:
QRZ a 3/\ V=1/3-a’H=1/3-82", (17)

Ipu4eM Bee di1eMeHThI [Iupamu el

Puc.3 Dmopa Benukoit
CBSI3aHBI C BOJTHOBBIMH (DYHKITUSIMUA

ITupamuasl

(Tabn.5): Scm/4=Cscn/d=+2.
Tabmuna 5
JKBHBAJIEHTHOCTH dJeMenToB ITupaMuabl GpyHKunn 2 n,
rae n= 1,2,3,4,5,6,7 (puc.3)

Panunycsl

CropoHa [Mony- | Amodema
OKPYKHOCTH [Huaro-
DJeMeHTBI OCHOBa- nepu- | ocHopa- | Pebpo
Bmu- | Onm- HaJb 2
. .| Hus MeTp HHUS T
CaHHOM |CAaHHOMU. o

O603Haue- r R a 2R | 2a f=a’ L

HUC

Bennunna \/5 \/52 \/53 \/54 \/55 \/56 \/57 \/58

JlyHusIit pag 1+2+3+4+5+6+7 28
V2 =2

[Iate TeICSAY neT Ha3axa ['eponot co cnoB XKpenos, xpaHu-
tenen [Tupamuael, 3anucan [lpaswio: kBaapar BeicoThl Ilu-
pPaMuIbl PaBeH NPOU3BEICHUIO PAJANYCA BIMCAHHOW B OC-
HOBaHHE OKPYKHOCTH Ha aniogemy, TO €CTh:

H=r(=42-8=2""2 (18)

OpHako MbI THICSYENIETUAMH cuuTaeM BbICOTY [IrpaMuibl
no teopeme [Iudaropa:

H =01 =8-v2 =64-2=62, (19)
¥ omm0anuch moutu B 8 pas (62 : 277 = g).

Takas omu6Ka BEI3BaHA TE€M, YTO MBI CYUTAEM IIPOLIECC B
CTaTHKe, HE yYMTHIBAs MyJbCAMI0 BeeneHHoii, a Benukas Liu-
BWIM3amUs yuuThiBata, U eé HJIO Gezommubouno GoposmsT
riyounsl Kocmoca.
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***
Me1 omnbaemMcst He ToJibko B moteHIimanax [Ipoctpanct-
Ba, HO U B OILICHKE MCTUHHBIX eHHOcTel Equnoro Kocmoca.

"B aBTopuTeTe" y HaC HMCXOASLIME, KOTOPbIE KaK HC-
TpeOuTe/ M MEMIAIOT BOCXOISIINM.

Op}I)KI/IeM MAaCCOBOI'0 YHHYTOXKCHHA BOCXOIAINNX HHUCXO-
JAINUEC 1/136pan1/1 IKOHOMHUKY TOBApPHO-ACHECKHbLIX OTHONIC-
HUM U YaCTHYI0O MaT€pUAJIbHYIO COOCTBEHHOCTb.

Nucyc Xpucroc 06 3ToM ropopui onpenenaeHHo: "Jlerue
BepOJII0/] MPOIIeT CKBO3b MT0JIbHOE YIIIKO, 4YeM 00raTbiii B
IapcrBue HeGecnoe'.

[Touemy Nucyc Tak He JTHOOMIT OIUTrapXoB?

HaMm ¢ 3TuM Hag0 pa3o0parbcs ¢ MO3HMIIMH SKOHOMHKH U
COOCTBEHHOCTH.

OkoHomuka byayuiero. Cob6CTBEHHOCTb

"42. OHu nocmpounu xpamsi 0l
mena uenogeueckozo. Myaxceu u
JHcer cmanu 6020meopums OHU.
43. Onu nocmpounu 02pomHvie
2opooa. M3 peokux nous u me-
Manio8 cmpouiu OHuU, U3 O2Hell
U3BEPIHCEHHDBIX, U3 0020 KAMHS
20p U 4epHO20 KAMHS BblCeKaau
OHU 80U CODOCMBEHHblE U30-
Opadsicenust, no pamepy u nooo-
outo ceoemy, u NOKIOHAIUCL um"

Knuea /[3uan. Anmponocenesuc.
Cmanya X,42 u X1,43
CraHiipl, B3sThIC dnUTpadoM K JaHHOW TJaBe, MO CylIle-
CTBY TOYHO ONHUCHIBAIOT COBPEMEHHBIN COIMUYM: O€31yXOB-
HBII, UHIY CTPUAIbHBIN, STOLEHTPUYHBIH.
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MI)I, COBPEMCHHHKH 3TOTO0 COIMyMa, MOXKCM CBHACTCIIb-
CTBOBATb, 4YTO OCHOBOM ACTpadanvn sABHUIIOCH 6€3PpaHH‘IHOC
HaKOIUIEHHWE YaCTHOH COOCTBEHHOCTH.

WHCTpYMEHTOM HAKOIUJIEHUSI YacTHOW COOCTBEHHOCTH
SABJISAJINCh TOBAPHO-JICHEKHBIE OTHOLLIECHUS, 1€ JIEHBI'U TAKXKE
CTaHOBUJIMCH TOBAPOM.

bupxeBas urpa Ha BaJlOTHOM PBIHKE IPUHOCKJIA OpraHu-
3aTopaM Urp NpuObLIb, MHOT/A PaBHYIO OIOUKETaM ToCy-
JApCTB CPETHErO TOCTATKA.

Ota CHeKyJIATUBHAS MPUOBUTH HAXKUBATACh B CUUTAHHBIC
JHU M YXOJWJa B YACTHYIO MaTepHaJbHYI0 COOCTBEHHOCTb.
[Ipomacts Mex 1y OorarbiMu U O€IHBIMU POCTIA.

*
kk

Haxutyro onurapxuueckyro COOCTBEHHOCTb HaJl0 OBLIO
3aIUIATh OT 00E€3/I0JICHHBIX.

3ammTy 4YacTHOM MaTepHaIbHOM COOCTBEHHOCTH Opalio
Ha ce0st TOCy1apCTBO.

[TepBerit mar rocymapctBa ObUT CBSI3aH C OOBSIBICHHUEM
YaCTHOW COOCTBEHHOCTH CBSILIEHHOH M HENPUKOCHOBEHHOIA.

CoznmaB (eTuin OCBSIIIEHUA YACTHON COOCTBEHHOCTH,
rocygapctBa (OpPMHUPOBAIU COOTBETCTBYIONIYIO 3aKOHO/Ia-
TeNbHYI0 0a3y, (uCKalibHBIE W PEMPECCUBHBIC CTPYKTYPHI,
pazKUrajid NpoTUBOPEUUs, ICUCTBYS MO MpaBuily: "pa3aensi
U BJIACTBYM".

***

Tsara xk 0e3rpaHUYHOMY HAKOIUICHUIO YacTHOM coOCT-
BEHHOCTH H3Bpaliana 4YejoBedeckuil Pasym u bokecrBeH-
HyI0 MopaJsb; npotuBopeursia 3akoHam Enmnoro Kocmoca.
KosiekTuBH3M 3aMeHAICAd MHAUBUAYaAu3MoM. [Ipumarom
MHPOBO33PEHUS CTAaHOBWIOCH IIPABWIO: YEJIOBEK YEIOBEKY
BOJIK.
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e
B ycrnoBusx mpuMaTta MHAMBHUAYAJM3Ma MHOTHE 3aKO-
Hbl OypiKya3HbIX TOCYJapcTB HE cpabarbiBaiv. BoszHukamm

BojHeHUs. KaparenbHble CTPYKTYphl HE CIPaBIBUIHCH. PeBo-
JIFOLIUH TT0OEXK aJTH.

[TobenuBiire peBOIIOLNN, He 3HASL 3AKOHOB JBOJIIOIHU-
OHHOI'0 Pa3sBUTHUA COLUYMA, ITIOBTOPSIOT MOJIUTUKY CBEPIrHY-
TOM BJIACTH, U BCE BO3BpallacTcs Ha Kpyru cBou. HyxkeH Obui
aHaJIU3 CTPYKTYPbl COOCTBEHHOCTH COIIMyMa.

*
kK

CoOCTBEHHOCTH OBIBAeT ABYX BHIOB: MaT¢pHaAJIbHAsA U
HHTEC/UICKTyaJIbHad.

CoOCTBEHHOCTh TaK)K€ C€CTSCTBEHHA JISI YEIOBEKa Kak
OMOKJIETKAa M HEHPOH, IJe OMOKJEeTKA SIBJSAETCH aHAJIOrOM
MaTepuajbHON COOCTBEHHOCTH, 2 HEPOH - AHAJIOTOM MH-
TeJJIEKTYaJIbHOi COOCTBEHHOCTH.

CoOCTBEHHOCTb, CYIIECTBYS B TUHAMUKE, UMEET TEHICH-
OUI0 K OOHOBJICHHMIO. BHOKIIETKM M HEWpPOHBI B OpraHU3MeE
Takke OOHOBIsAIOTCA. [loaTOMY CHCTEMBI ympaBiieHUs COOCT-
BEHHOCTBIO JIOJKHBI OBITh Tak e €CTECTBEHHbI M TapMOHUY-
Hbl, KaK DJHEProoOMEeH MeXay HEHpPOHOM U OHOKJIETKON

(Tab1n.6).
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Tabmuna 6

B3auMocBsI3b MaTEPHAJIBLHON U
HHTE/JIEKTYAJIbHON COOCTBEHHOCTH

CobctBen-
HOCTL MarepuanpHas NHrennekryanbHas
(anastor) (buokneTka) (HelpoH)
dopma 3apsiabl Nmmynbscsl
DHEPIUHU (Pyma) (Apymna)
Crpykrypa I'paBu- | Marue- Inex- ITa- Boobd-
Tpuue- | MbIcib paxe-
I10JI4 Tanus THU3M MATH
CTBO HHUC
Horenmmanst | 561020 | 14102 | 16:10% | 28:10% | 1410 | 16:10™
72 B % 72
Cobersennocts | M =L =1 107 dn=L"yx=" 10®
q 2 q* 2
CoOGCTBEHHOCTH — 7? )
BO B3aUMO/ICH- M- M- Const , = PR 2=T,
CTBUAX rie 7° - "o6onouka", onucannas Pycckumu Pynamu [1].
#

Jlnst Toro, yToObl COOCTBEHHOCTHh NMYCTHTH B 000POT,
HAJI0 3HAaTh KOHBIOHKTYPY Ha PHIHKE.
B npupone mHIukaTOpoM KOHBIOHKTYpHI OyaeT KyHnma-
JIUHU: €€ CIIUPAJIA CXKATHS - paciiupenus (Tabi.7).
Tabnuna 7
BoszaeicrBue KyHaaanHu Ha MaTepuaJibHO-

HHTEJJIEKTYAJIbHYI0 COOCTBEHHOCTD,
aHAJIOTOB OMOKJIETKHM U HelipoHa

KyHpanuau [TpuobLIL
YT — CobcTBen- T Dac-
p Cxarue | Pacmmpenue HOCTB (Tabm.6) Y
(3apsiapl) | (MMITYJIBCBI) HIMPEHUS
IToreH- 2,5 3,5 NM -Un Conct, 7*/35=
ZENIS 3,5/25=14 =7 14= /.

22




B stom ciygae (1a6:.7) mpuObLIh, KAK MATHUTHOE TIOJIE,
oborariaet "pyKy Jaromero".

He oTtHuMu, a oTall - OTIMYUTENIBHAS YEPTA SKOHOMUKHU
Oynymero. I 9To CBOMCTBO 3aJI0K€HO B CYHIHOCTH boxecT-
BeHHOU KyHnaanunu.

***
MaTepI/IaHLHaH COOCTBEHHOCTD ACIUTCA Ha IoCydapcCT-

BEHHYIO (X) ¥ 4acTHYIO (Y); UHTEJUIEKTyallbHasl - Ha oOIIecT-
BEHHYIO (X) ¥ JIMYHYIO (Y1):

M=x+y=(7*/2)-10"" u HUn=x,+y,;=(7%/2)-10°.  (20)

B mpocretimem ciydae Bce BUAbI COOCTBEHHOCTH OyayT
paBHBI JPYT JPYry M W3MEHSTCS B YCJIOBHSIX PE30HAHCHO-
AaHTUPE30HAHCHOM TTyJbcaruu (Tad:1.8):

Tabmura 8
Pe3oHaHCHO-aHTHPE30HAHCHAS
nyJbcanus coocreeHHoctu (20)
PaBHOBecue AHTHpE30HaHC Pe3onanc
(Tab11.6) (cymma) (mpou3BeIeHNE)
4 4
ey | s | Xy Xy

B stom (Tab1.8) mosie pe30HaHCHOE COCTOSIHUE CBSI3aHO C
CEMEpUYHON TEePUOAUYHOCTHIO BOJIHOBBIX mojie Sc m/4 =

Csc m/4 = V2 u npomopumsivu Benukoit ITupamuasr (puc.3,
Tabi.5). YpasieHre cOOCTBEHHOCTBIO CTAHOBHUTCS IOAOOHBIM MO-
nety HJIO.

***
CoOcTBeHHOCTH He cymiecTByeT cama mo cebe. CoOcCTBeH-

HOCTb caMma 1o cebe GeccmpiciienHa. Ho oHa cTaHOBUTCS mMpUTSAra-
TeJIbHOM B OKPYXKaIOUIEH cpee.
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DBoJIOLHsS COOCTBEHHOCTH B OKPY’KaIOIIIEH CpeJie mpoTe-
KaeT Mo MPUHIIMITY COOOIIAOIIUXCs cocya0B (puc.4, Tadi.6).

k, B coobOmaromuxcs
—
RN N AN cocyJax COOCTBEHHOCTH
HEepEXObI:
o N epexo.
ki=k,=ks=k4=1,

ky OyIyT paBHOBECHBIMH.

—
W — \ YeTHbie TIEpEXOIbI:

bl 1. .—1040
Puc.4 Coobmaromuecst cocyabl ke=ks=ki0=k1,=10"",
COOCTBEHHOCTH 1 HCYCTHBIC NICPEXOAbI:

ks=k;=ks=k =10,
6yayT uMeTh 06paTHsie motenmuans: 10% u 1/10%.

Takoe OTHOLIEHWE NPUBOJWUT K BBIBOAY, 4TO EnuHBIN
Kocmoc, kak CobcTBeHHocTs Co3aartesi, OyJeT paBHOBEC-
Hou ExuHoit MOHazioM B yCIOBHSIX PE30HAHCA:

kikokskakskskskskokoki ki, = 1, (21)
rae 12 - AnDoCTONBCKOE YMCIIO M YUCJIO 3HAKOB 30/IMaKa.

DTO YHUCJIO CBSI3aHO CO BCEMU OCHOBHBIMM IMEPHOJAUYHO-
ctamu Ennaoro Kocmoca:

13%127=5"=4+3> mmm  13°-(Ty1)’=5=T,+1°.  (22)

[TpoAomKUTENLHOCTD T = 3 U ABISETCA NEPUOJIUYHOCTHIO
BHE-UHEPLIMOHHON CHCTEMBI.
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basncHas aHepreTndeckas CTpykTypa
EanHoro Kocmoca

"Kopeno ocmaemcs. Ceem
ocmaemcs. C2ycmku ocmaromcs
u, ecé orce, Oeaohoo Eoun".

Knuea /[3uan. Kocmoeenesuc.
Cmanya III, n.5

Cranna B snurpade B JaHHOM pa3/ieie OMMCHIBAET dHEP-
reTuueckyto ctpykrypy Eaunoro Kocmoca:

Crpykrypa Eqnnoro Kocmoca

DopMbI ToHkas Crer DHeprus
SHEPIrUu DHeprusl Marepun
Onucanue B
Kopennb Cser Crycrok
CraHnax

Ota cTpykrypa Enunoro KocMoca cymiecTByeTr B JauHa-
MHKE B3aUMOJECHUCTBUM, O KOTOPOU M MOUAET peub B JTAHHOM
paszerne.

***
B Eaunom Kocmoce Bce 3akonsl Equnbl. Onn Enunbl
KaK JJIsl MaKpo-, TaK U 11 MUKpo-MupoB. Kak B CosHeuHOMU
cucrteMe, Tak u B npyrux [anaktukax. Kak mis 3emnu, Tak u
s gpyrux mianet. Kak nns ConHna, Tak W s APYTUX
3Be31. Kak nims JKuBoro, Tak u a1 HexuBoro. Kak g XKuznu

O€JIKOBBIX (MM MHBIX (OPM MOJIEKYJSIPHBIX TEll), TaK U JJIs
JKw3Hu TOHKUX 3HEprui a0 u mocJie JXKus3uu.

Baxnenmum u3 3akoHoB Enunoro Kocmoca sBisgercs
CO3JaHUE PE30HAHCHO - AHTUPE30HAHCHBIX PEXUMOB ITyJIbCa-
muu B Ennaom Kocmoce.

IIpupona 3TUX 3aKOHOB BBITEKAET M3 KOPIIyCKYJISIPHO-
BOJIHOBOW MPUPOJBI CBETA, KOTOpas Kak MEJIbHULA, Iepema-
JBIBAET OJHU (POPMBI SHEPTUU B IPyTHE.
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Mexanu3Mm TpaHchopMalui 3TON "MEIbHUITLI" CBsI3aH C
paznu4yueM B PacCIpOCTPAHEHHWU BOJHBI M YaCTHUIIBI CBETa B
IIpocTpancTBe OKpY’KarOMIEH cpesbl: yacTuia cBera (hoToH)
JETUT TIPSMOJIMHEHO, BoJIHA cBeTa ((poHOH) 00pazyer BOKPYT
JacTHIBl B cpele chepuvecKue MOBEPXHOCTH, C Hambosee
IJIOTHOM JHEPreTUYECKOM YIAaKOBKOM, KOTOPOU SBISETCS TO-
BEPXHOCTH C(ephl.

[IpocTpaHCTBEHHO-paBHOBECHAs KOMOHWHAIMSI  BOJIHBI-
YacCTHUIIBI CBeTa M0J00HO paBeHCTBY auametpa (D,) chepsr eé
noBepxHocTU (Q,) MPU SKBUBAIEHTHOCTU IuameTpa (QOTOHY
(Do=m,), a noBepxnoctu (Q,=E;), boHOHy (puc.5).

B »stom cnywae ¢oron
JCTUT TPSIMOJMHEHHO IO OT-
pe3ky npsmout D,, a BoJiHa
Q, = nD,” craHoBHTCS paB-
HOU D, mpu JOCTH)KEHUU Be-
JTUYUHBI 00PATHOM YUCTTY T

Puc.5. Jniopa kopnyckyJsip- Do,=Qo=1/n
HO-BOJIHOBOI'O I10JISI CBETa m.=E, =1/x,

(23)

TaK kak Qu=ntDy"=n(1/n)*=1/x.

OTOoT BakHeWMil 3akoH Benukasa [uBunmuzauuss Ctpou-
teneit [lupamuna ucnosib3oBana B TOM IUiaHe, uto Bce [lupa-
MuJibl ApeBHOCTH U B HoBoMm (Amepuka) u B Crapom (Adpu-
ka, A3us, EBpomna) CBeTe CBSI3aHbBI C YHCIIOM T.

*
kk

U doron (m.), u ponon (E;) cyiiecTBytoT B IBUKEHUU U
SBJISIFOTCS. KOMIIOHEHTaMH CBeTa: (POTOH IBUKETCS MPSIMOJIU-
HEWHO CO CKOPOCTHIO CBeTa (C); (DOHOH COBEpIIACT IICKTPHUYC-
CKHME KoJieOaHUsI CO CKOPOCTBIO CBETA C = AV, IJe A - JIJIMHA
oerymield JTUHEWHOW BOJIHBI, a V- YacTHIla KOJICOAaHMM 3TOM
BOJTHBL.

26



Bmecte ¢ TeM, U GoTOH, U (POHOH, SBISAACH UHIIUBHUIY-
ATbHBIMU HHEPreTUYECKUMH KOMIIOHEHTAMH CBeTa, SIBJISI-
I0TCA U CHUCTEeMOii, BbIBeIeHHOH W3 paBHOBecHs, HO CTpe-
MSIIUICS BEePHYThCS B COCTOSIHME PAaBHOBeCHSI C MOTEH-
nuajgoM Exnnuna.

BosBpariienne k paBHOBECHIO KOMITIOHEHT CBETa MPOTEKa-
€T 3a CYET BO3HMKHOBEHUS MMITYJIbCOB IBMKCHHS: UMITYJIbCa
NPSAMOJIMHEWHOTO ABMXeHus (poToHa (m.c = 1), U uMmIynbca
konebanus dounona (E;c = 1). [Ipu paBenctse m. u E, Benu-
qiHe, 00paTHOM T, CKOPOCTh CBETa IpH JIF000H popme aBrKe-
HUs OyJleT paBHa Tt

me=1l/nc=1 u c==x
Ec=1/mc=1 u c=m.

24)

5
Asnssice B IIpocTpaHcTBe TOUKOM mepecedyeHus (TOUKOU
B3aUMOJICHCTBHI) HUaMeTpa (PKBHUBAJICHT (POTOHA) C OKpY-
JKarolen (3KBUBaJIEHT OeryIeil TUHEHWHOW BOJIHBI), CKOPOCTh
CBETa C = T OMKCHIBAECT MO CBOEH (PU3MYECKOUN CYIIHOCTU HE
TOJIBKO CKOPOCTh MEPEMEIICHUS CBETA U3 TOYKU A B TOUKy B
(puc.5), HO U CKOpPOCTh TpaHC(hopMauu OAHUX POPM SHEPTHUH
B JIpyTHE.
Takas Tpanchopmarusi TPOTEKAaeT HA PABHOBECHBIX
YPOBHSIX SHEPTETUYECKUX PsIOB (Ta0I.9).
Taomuna 9
Pacnpenesnienne ckopocTu TpaHcopmMannu IHEPrun
cpe/ibl CBeTOM Ha Pa3JIMYHbIX YPOBHAX COJTHEYHOT 0
U JIyHHOro psagoB Kocmoca (uucio = 3,14592654...)

Koewwe |yl [ | IV | V[ VI | VIT| VI | IX (cymma)
CKHC pSJbI
COTHENHEI ) 1 110 04|+5-10° }r9-10°42:10+6-10°5-107+4-10%| =n=3,14592654
psan: 3,00...+
HYZI;I;I)IE)H/I IJ):[H: 0,1+]0,04 +5-107 +9.10'4+2.10’5+6-]0' +5-1071  +0 =1=3,1459265.
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B stux momsix (1a6:1.9) ynciao 3HAKOB MOCIe 3amsToN Or-
PAaHUYMBAETCS YUCIOM DHEPreTHUYECKUX YpPOBHEH B psiiax.
Hampumep, n3HavanbHOE MOJE CBETa COCTOUT W3 MMITYJIHCOB
BoJHbI (E;c = 1), vactunsl (m.c = 1) cBeTa U JIEKTPOMArHuT-
HOM cpelibl (goltoC” = 1) MeXKITy HUMM:

Ejc + mec +eopoc’ = 1+1+1 = 3, (25)
re &, = 10’/4nc® ®apana/merp u i, = 41-10” Tenpu/merp siB-
JISIFOTCSI COOTBETCTBEHHO JIEKTPUUECKONW U MArHUTHOM TTOCTO-
STHHOM CpEeJIbI CBETA.

Ilo mMepe nDpOIBMKEHUS 1O PABHOBECHBIM YPOBHSIM
(1+1=2 — 2+1=3 — 3+1=4 — ...) COJTHEYHOTO U JYHHOTO
psi10B mOoTeHIUANb! 3P(GEKTUBHOCTEH B3aUMOJICHCTBUIN OyIayT
M3MEHAThCS (Tabi1.9).

B conHeuHOM psily B3aMMOJEWCTBHUSI OTPAHUYATCS] BOCh-
MBIM ypoBHEM (OOJbIlIe HET), B JIYHHOM - CE€IbMBIM (OOJIbIIIe
HeT). [loaTomMy BbIUMCIIEHME JECATUYHBIX IpOOEH BeuKas
[{uBunm3anus npoBoauia HE Kak Mbl 10 "0e3xyMHO# 0ecko-
HEYHOCTH IMOCJe 3amfATOM", a MO YHCIY DHEPreTUYECKHUX
YPOBHEU UCCIIEAYEMOTO TOJIS.

5.3

Hama nayka BbIIensieT Kak MpoOJEeMHYIO MO3UIUI0 He-
PaBHOBECHBIE CHCTEMBI.

Benukas [{uBunuzamus pemmmna 3Ty mpodieMy MpocTo.
Omna 3Hasna, 4To MEXAY ABYMs PAaBHOBECHBIMHU COCTOSIHUSIMU N
U (n+1) BO3HMKAaEeT HEPABHOBECHOE COCTOSIHUE, KOTOPOE pea-
Ju3yeT cedsl 3a CUET MOSBJICHUS PAa3HOCTH MOTEHIMAJIOB, BO3-
MYIIAIOIINX OKPYKAIOIIYIO CPENy.

[ToTeHuMan HEPaBHOBECHOTO COCTOSIHUA (MJIM BO3MYILIE-

HUS) OKpYXKaroUlell cpelpl ONpelessieTcss KaKk HHTErpalibHast
Pa3HOCTBH C IIPEAENIaMH OT n 10 n+1:
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n+l

[odp =1/2[(n+1)* - n?]. (26)

Tak, HanpuMep, NOTEHIMAIbl BO3MYILIEHHON CPEAbl MEXK-
Jy COJIHEYHBIM U JIYHHBIM pPsiIaMU BO B3aUMOJICUCTBUSAX MHPH
Const, = 2 cocraBiser BeINYMHY, paBHyo 15:

n+1=8

Const,= [pdp=2:1/2:(8%-7") = 15 = 142+3+4+5.  (27)
n=7

Bo3nukaer mnoreHuuan BHyTpeHHero mojis ceera (31,
puc.2). Mexnay Jlynoit u ConHileM BO3HHMKAaeT MHTECHCHBHOE
JIBMOKCHHUE B3aUMOJIEUCTBUM

n+8=36(Connye)
Const=  [pdp=2:1/2:36>28%) = 512 =2"= Const,”".(28)

n=28(JIyna)

B stux B3aumogeiicTBusx JlynHo-CogHEUHBIX PsIIOB 3a-
poxknaercs JKuznb. 3apoxknaercs cyoctpykrypa (9+0) xuBoit
MaTEpPUHCKOM KJIETKU IO MUTO34.

*
kk

JIrobast BoHA UMeeT TouedyHble ydacTku. MiMeer Todeu-
HBIM y4acTOK M BojiHA cBeTa E; = 1/7 (puc.5).

OTAMIUTEILHON 0COOEHHOCTHIO TOYECYHOTO YYacTKa BOJI-
Hbl CBETA SIBJISIETCSI TO, YTO OH JBHMXKETCS BMECTE€ C BOJIHOM
CBETa He 3aTpavyuBasi COOCTBEHHYIO JHEPIUIO HA JIBUKEHHE
BOJIHBI, KaK BCaJHUK Ha JIOIIAJIU, WUIK MBI B IOTOKE CYyJAbOBI
Hairero Coruyma.

To 00cTOATENBCTBO, YTO BOJHA CBETA IYJIBCHPYET PaB-
HOMEPHO, MO3BOJISIET HAM ONPEAEINTh KUHEMATUKY JIBUKEHUS
TOYEYHOI'0 Y4YacTKa BOJHBI CBETa IO KMHEMATUKE paBHOMEp-
HOT'O BpPAIIEHUsI TOUKH.
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Tak, U3My4UBIIUCH U3 TOYKU A, TOUEUHBIN y4acTOK BOJI-
HBI CBETa JI0 AKBATOPUAIBHOM OKPYXKHOCTH L, OyIeT pacuiu-
pATHCSI BMECTe ¢ BOJHOM (puc.5). 3arem ot L, 10 B BosHa Oy-
IeT cxumathes (puc.S). B 3aMKHYyTOM LIMKIIE MyJIbCAalWH, Ty Th
ot B 10 A BHOBB noTpedyeT pacmmpenus (ot B 1o L,) u cxa-
tus (oT L, 10 A) (puc.5).

3a KaXJIbIil UMITYJIbC PABHOMEPHOT'O CXKATHUs WA PaCIIu-
PEHUS BOJHBI CBETA TOUYCUHBIM yU4acTOK 3TOH BOJIHBI OYAET CO-
BEpIIaTh YeTBEpPTh 0060opoTa (n, = 1/4) (puc.5).

3Has 3aKOHBI KHHEMATHUKH PAaBHOMEPHOTO BPAILICHUS TEJl,
MBI 110 YUCITy 0OOPOTOB MOXKEM OMPEICIUTh BCE KUHEMATHUE-
CKHE TIapaMeTphbl TOYSYHOTO y4acTKa BOJHBI cBeTa (Tab:1.10).

Taomuna 10

KunemaTnyeckue napaMeTrpbl pPABHOMEPHOT0 BpallleHUs
TOYEYHOT 0 Y4ACTKA BOJIHBI CBeTa (pHC.S)

Iepexon Yckope-

ITapa- Yucao B I; o Yrinosas Yron mmo- Bpewms HHUE
METPHI 00opoToB pHHmﬂ CKOpPOCTB BOpOTa ITOBOPOTA (cBsI3B €
BOJTHOM)

IMoTen- W= 21,7 T,= Jo=Ec®
n,=1/4 T.=4 © © =n/2 © ° ©

IMabl © © =n/2 Po 0/0,=1 =n/2

5.9

CrpykTypa CBETa U KMHEMATHKA €r0 M3JIyYEHUs BIIHSIET
Ha BCE CTOPOHBI Hamen ku3Hu. Hampumep, ¢ uzmydeHueM
CBETa U €ro ONUCAaHUEM CPEpUUYECKON reoMeTpuei, Mbl CTal-
KMBAeMCsi, TOBOPS O TeJIeCHOM YyIJie B OAMH CTepaJuaH:

1 crepaauan = 1/41 TenecHOTo yriia BOKpYT Touku. (29)

Ho MBI equHUIly cumclieHUs] B OJMH CTEpaJraH BbIOpaiu
METOJIOM MPOO U OMIMOOK, HO TENeph, 3Has CTPYKTYPY KBaHTa
cBeTa (puc.5), Mbl MOXKEM CKa3aTh, UTO OJMH CTEpaJIUaH OMpe-
JeNsieTCsl NMPOAOJIAKUTEIbHOCTHI0 H3JIYYeHUs] MMIYJIbCOB
BOJIHBI-YACTHLBI cBeTa 3a nepuoxa T, = 4:
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1 crepamnan=1/4n = E;/T,=m/T,= 1/T,c = S,, (30)
r7e S, - IIOoIIalb CEUCHHs KBaHTa cBeTa (puc.S, Tadim.11).

Tabmuma 11
KomnoHneHnTbl KBaHTa cBeTa (puc.S)
Kommno- [ToBepxHocth | OKpy*- ITnomane O6nen
HCHTa cepsr HOCTh Kpyra
Vo=
B Lo= | So=m(Dy2)* _ 2_
[ToTenmman Qo=1/m 2D, = 1 /4 1/6 Tcl(/I6);,t/2)

B »srom BosHOBOM moie
(Tabn.11) BHYTpEHHUM HCTOYHH-
KOM H3JIyueHUs (OCBEILCHHUs) SIB-
JSeTCs TMOoJIe C IOTEHUUAJIOM-
SKBUBAJIEHTOM S, = 1/4n (puc.6).

OTOT WCTOYHHUK W3ITYYCHUS
OCBEIIAET BHYTPEHHIOIO CTOPOHY
noBepxHoctH Q, = 1/m (Ttabdn.11,
puc.6).

Mexay HCTOYHUKOM H3IY-

Puc.6 CTpykrypa Boaubl| 4eHus (S, = 1/4w) u ocemaemon
cBeta (Tadu.11) UM mnoBepxHOocThio Q, = 1/n

(puc.6) cymiecTByeT CcTaOWIbHAs
CBSI3b:

QoS5 So| = | I/nS Vdn | — |4 S Un|— |45 1| (31)

B stom (31) mone cHayana KOHMYECKUM JIyd CBETa C Te-
JIECHBIM YTJIOM B OAWH cTepaauaH (¢, = 1/4m) co3gaét sHepre-
TUYECKOE TIOJIE CBETA.

3arem kosiebanus 4/ S 1/n hopMHpYIOT TOJIE C MTOTEH-
nuanoM @ =4/m, rae @ - U3BECTHOE B apXUTEKTYPE 30JI0TOE
anco, paBHoe 16/1° = @,
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[TosiBneHne moTeHNMana 4/mT B YCIOBUAX PaBHOBECHS
BJICYET 3a COOOU TOsIBJICHUE MOTEHIMaNa 7/4 W OOpaTHBIX
TrapMOHMYECKUX KOJICOaHMIA:

1=4/n-1/4=(4/r)-arcSin (1/~2 )=(4/m)-arcCos (1/+/2)=...,(32)
u

1/N2+1/42 =2 =Scn/4=Csc /4 = ... (33)

OTH BOJHBI ¢ HOTEHIMATOM (/2 )" OMUCHIBAIOT MPOIOP-
ITUU DJIEMEHTOB Benukoi [Tupamussr (puc.3, Tadim.s).

%
*%

OBKIU[ TpaB, roBops o IIpocTpancTBe Kak O JIBYX Ia-
paJUIEIBHBIX MPSAMBIX, HO OHU TApaJIJIEIbHBI HE OECKOHEYHO.

OWHIITEHH MpaB, TOBOPsl O MPOCTPAHCTBE Kak 00 wuc-
KPUBJIEHHOM TI0JIe, HO OHO HMCKPHUBISIETCS MEPUOJUYECKH U
JIOKAJIBHO.

IIpocTpaHCTBO MCKPHUBIISIETCA TaM M TOTAA, TI€ M KOTJa
MOSIBJIIETCS BOJIHA-YaCTULA CBETA: IPOCTPAHCTBO IOCTOSHHO
yJIbCUPYET MEXKAY NPAMMU3HON 1 KPUBHU3HOM.

Tak, Hanmpumep, eciu B 00bEeMe HCKPUBIEHHOTO MpO-
crpanctBa Ilupamuasl (13, puc.3) mosBUTCA BOJHA-YaCTHUIIA
ceera, 1o IIpoctpanctBo Ilupamuasl Tpanchopmupyercs B
o6beM (V,, = 4/3-1R%) mapa:

N =l-8-2”4/(2/7z) L El;z(R =2)-H
m +E, 3 6 6
u
V.=V, H-(m.+E)), (34)
rone H= 274 gpnseTCa SKBUBAICHTOM B3aUMOJIECTBUH C IIe-

puoauuHocTsIMu Ty, =4 u T+t = 4+3 = 7, Tak kak (Tadn.4):

H= 27/4—E COl’lStp (T0+‘E)/T0. (35)
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***
[Tynscanms [IpocTtpancTBa MeXAy NMPSIMU3HOM U KPUBU3-

HOM TPUBOJIMT K JBWX’eHHI0O Kocmoca mo cnupanu, BUTKOM
KOTOPOTO SIBJIIETCA BUTOK CO 3HAKaMu 30/1MaKa.

B none 3HakoB 3o0aMaka ABEHAAIaTh 3HAKOB 30]IMaKa
CBSI3aHBI c MOTEHIMAJIOM (IpOIOIKUTENIBHOCTBIO)
To- 1=43 =12, a cnupayib NPOSABIIAET ce0s1 B TOM, YTO 3aMK-
HYTBIN UKI 30/IMaKa OTJIMYAETCS] OT OKPYKHOCTH.

Onnako, Tpancdopmanus IlpocTpancTBa nmoayuHseT-
csl 3aKOHY COXpPAaHEHHMsl JHepPruu, W00 BHe JHEPIruM HeT
IIpocrpancrBa, u IlpocTpancTBo - o1HA M3 (OPM JHEPIrUH.

3aKOH COXpaHEHHWs! YHEPTrUU-IPOCTPAHCTBA MOXKHO OIU-
caTh 3(Q(PEKTOM MBUIBHOIO My3bIps: Kakue Obl (popmMbl He
NPUHAMAJI MBUIBHBIH NYy3bIPpb, KOJMYE€CTBO MbLIBLHOIO
pacTBopa, o0pa3ywiiero ero moOBepXHOCTb, OCTaeTcsl IO-
CTOSTHHBIM.

Benukas [{uBunuszanus MCnosib30Bajia IPABUIIO MBUIBHO-
ro My3bIpsi, CPAaBHUBASI TIOBEPXHOCTH C(ephl, ALITUICOUA, TH-
nepOoiona U Tak Jajee, U MPUHUMAJa WX SKBUBAJEHTHOU
MTOBEPXHOCTH CHEPHI.

***

berymas noepxnoctHas BonHa (T,/Q, = 4m) u nersamias
yactuna csetra (T,/m, = 41) onuckeiBaloTCI BEKTOPOM-IKBUBA-
JIGHTOM OKpyHocTH L= 21R = 471 1 kpyra S = nR” = 4r ¢ pa-
auycamu R= 2:

41 = 2n(R=2) = n(R=2)

(36)
OKPYXHOCTb  KpYT.
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DTa HKBUBAJICHTHOCTh HCHOJIb30Bajach Benukoul LluBu-
nuzanuen Ctpourenen [Iupamup. Tak, HapuMep, OCHOBaHHE
Benukoil [Tupamune! (puc.3) BoucaHo B Kpyr (OKPY>KHOCTB) C
paguycom 2 (36, puc.3). 310 ToBopUT O TOM, 4TO CTpOoUTENH
[Mupamuabl UCXOAWIM U3 PABHOBECUSI MEXKIY HUMITYJIbCAMHU
MMOBEPXHOCTHOM BOJIHBI (DOHOHA M UMITYJIbCOM YaCTHIIbI CBETA.
Takast KOMIIO3UIUS JAET SAPO U €ro BOJHOBYIO MOBEPXHOCTb,
WM JiazepHblie Touku A u B (puc.5), B KOTOpBIX U BOJHA, U
4acTHUIlla TePAIOT CBOU MHAWBHUIyabHbIE CBOMCTBA, HO CTaHO-
BATCS €IUHBIM SIJIEPHBIM BEIIECTBOM WJIM >KUJKOM Karuien
ITa3MBl.

***

Snpo u ero MoBepxXHOCTH (KaILIsl KUJIKOM IJIa3Mbl) TTYJIb-
cupyer kak 4 5 +1 (31).

[Tynbpcanusi MOBEpXHOCTH siipa MPOTEKAET MO JIMHE BOJI-
HbI ¢ IepuoanYHOCThIO Ty = 4 1 1o ammumaryae: T, + 1 =5mu
T,-1=3.

DTy OCHOBOMNOJIArawouyo myibcanuio Equnoro Kocmoca
Benukas [{uBunmzanms Beienuia kak CBAILEHHBINH Tpe-

YroJIbHMK, TO €CTh ONHUCHIBaJIA JIIOPON TPEYrojbHUKA CO
ctopoHamu 3,4 u 5.

***
JlazepHbie TOukK A 1 B n31y4aroT U MorjiomaroT BOJIHY U
YacTUI[y CBeTa C MOTEeHUuasamu norjomeHus T,m,/c =
(4:m/2)/m = 2 mw m3nyuenus T,c/w,=8.

B H&S@pHOﬁ TOYKC dApa BO3HUKACT HMHTCIpAJIbHAA pPa3-
HOCTBb KBaJApaTOB ITIOTCHIUAJIOB.

[Ipu paBHOBecHH CO CpeloM 3Ta pa3HOCTh KBaJAPaTOB MO-
TEHIIMAJIOB OyAeT paBHAa 6, MpU B3aUMOJECUCTBUAX - 12, B
nynscupyromeM Kocmoce £3 (1abmn.12).
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Taomuna 12
IHoTeHuMabl MyJabCcalMu ApPa (JIa3epHOH TOYKH)

dopma Ok- .
. | Ilynecupyromuii Bzaumo-
pyxaroien PaBHOBecue .
Kocmoc JICUCTBUE
cpebl

[lynbcanus: 1 ‘ _ ; ‘
+lodp: do =| £l'lod Const,- d
c)Karue - l-go Y !(p Y !gp Y sz.gp Y

paciiipcHue +3 =46 =+ 12
OO01mii mo- |
TCHI(HAT B +[pdp x3x6x12==x1/2x216=108.
Kocmoce 0

[lone sgpa KUAKOW IUIa3Mbl JA3€pPHOM TOYKH H3Yy4aeT
Arnu-Hora, a Byaamsm B3su1 moterrman 108 3a uncio mepe-
BoruiomeHud Mexay JKuszupto um XXuszueto nocne Xuzuu s
kaxxaoro yenoseka (B Pycckom manteone 6b110 108 boros).

%
*%

Jlazepnas Touka B (puc.5) moriomaer M3 paBHOBECHOU
CpeIbl IBa TOYCUHBIX YJaCTKa BOJHBI CBETA:

8
t1-[pdp/t=6/3=2. (37)
2

JIBrKeHue NIByX TOYEYHBIX YYacTKOB O€rymieil BOJHBI
cBeTa Oy/eT XapaKTepu30BaTh UX OJIHOBPEMEHHOCTh KOHTAKTa
C OKpY>Karollel Cpeloil U BCTPEYHOE HAIIPABJIICHUE BHKCHUS

(puc.5).
Bcerpeunas HanmpaBieHHOCTh JBIKEHUS B OJJHOM M3 CBO-

HNX BApWAHTOB IIPUBOJWUT K OHUC U TPAHC U30MCPHH, a4 IIYyJdbCa-
Us IMPH CKAaTUH BJICYET 3a co0oii IK30TCPMHUI0, B TO BpCMA
Kak mnyJbCalusi NMpvu pacCliMpeHud MNPUBOAUT K IHAOTEP-
MHM.

35




IIpruem, Ik30TepMHUs BOZHHUKAET 332 CUET KOPOTKOJEU-
CTBYIOIIMX CJIA00TO U SJIEPHOTO B3aUMOJICUCTBUM:

lg paps=1g 10710 =13, (38)

a IHAO0TEPMHUS 32 CUET PACIIUPEHUS NATBHOACHCTBYIOIINX
rPaBUTALMOHHOT'O U 3JIEKTPOMArHUTHOTO TOJIEH BO B3aUMO-
JICUCTBUAX:

lg pips=1g 107*10" = -12. (39)

B Emunom Kocmoce BO3HHMKAaeT cpeaa 3K30-IHA0-
TepMUYecKoro nepexoaa (38, 39):

13
£2- [pdp =+(13%-12%) =+25. (40)

-12

Cpena snn0-3x30TepMuueckoro nepexoga Equnoro Koc-
Moca MpenonpeeseT MoBeAecHue BUXpeil GOTOHOB U UX TIie-
PUOJIMYHOCTH BPAILICHUS:

13°-12° = 5% =4*+3% 1
(Tot+1)*-T1* =57 =T," + 12
Bosnukator nonst ToHKON DHeprum MeraraaakTHUYECKUX
CBEPXCBETOBBIX BOJH ("KOpEHb'"), WU IHEPrusi CXKUMAIOIIEHUCS
Marepuu ("crycrok") B3auMoTpaHcGpopMHUPyEMbI€ CBETOM.

Tpancopmanusa 3HEpreTHYecKux (POpM CBETOM MPOUC-
XOJIUT 32 CYET B3aUMOJCHCTBHIA.

BzauMmonerictBusa Benukas [{uBuiauzamuyss ONMCHIBAET
cioBoM Oeaohoo. D10 cOBO COCTaBIEHO U3 alredOpanvyecKkux
3HakoB: O+e+atoh+00, XapakTepu3ylolUX Ha3BaHUs TpaBU-
TaIlMOHHOTO, CJIA00T0, AJEKTPOMArHUTHOTO, SACPHOTO B3au-
MOJENCTBUU U B3aUMOJICHICTBUU CBETA.
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OHepreTka COTBOPEHUS Mupa

"5. @oxam Oenaem namo
IIpoosudicenutt u cmpoum Kpoi-
Jlamoe KoJeco Ha KadCOOM Y2y
keadpama Ona Yemeepuoix Ilpe-
ceamyix... u 01 Bouncms ux.

6. Jlunuxu ouepuusarom
Tpeyeonvnux, Ilepsviii Eoumbiii,
Ky6, Bmopou Eounvui u Ilenma-
epammy 6 Aiye. Omo Koavyo,
Hazeannoe "He npecmynu” ons
mex, Kmo HUCX0O0Sm U 80CX00Am,
kmo 6 meyenue Kanvnvl npu-
onuoicaemess k  Benukomy /[Hio
"byov ¢ Hamu"...Tax Oviiu cos-
oanvl Apyna u Pyna, om Eounozco
Ceema Cembv Ceemoueu, om Ka-
arc0oco u3z Cemu cemudicoort Cemb
Ceemoueu. Konéca oxpansaom
Konvuyo".

Knuea J[3uan. Kocmozcenesuc.
Cmanya Ill , n.5 u n.6

Cranupl Kaurn JI3uan 3agonro go E.ll.bmaBatckoi mo-
nanu Kk Mynpeuam Cuona Jlpesnero M3panisi.

ITerrasice nonsitb Cranubl, E.Il.bnaBarckas nHanucaia
"Taiinyro JokTpuny" [2,3].

Pexnamupys cBoro 61u3octh K bory, nu3pannpTsiHe Hanu-
canu Kab66amny, ocCHOBaHHE KOCMOTOHUHM KOTOPOW MOJTHOCTBIO,
a 3a4acTylo U JOCIOBHO 3auMCTBOBaHO u3 Cranu Kuuru [I3u-
aH [8].

Cranupl Kaurn /[3uaH cblrpalii ONpenessionyo pojib B
MHPOBO33PEHYECKOM CTAHOBJICHMM sI3blYecTBa, (uiiocod-
CKO-PeJIMTH03HOM o0pa3e ku3HM BocToka, pesMruo3HbIx
Koundgeccuii 3anana.
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Penurunosneie pacrpu JOJDKHBI CKOPO 3arjoXHYTh, MO0 B
Ennnom Kocmoce Cozaarenn Enun.

"1. Buumaiite, Bbl, CbiHbl 3eMmiin, Bammum HacraBHu-
kaMm - Coinam Orus! Ilo3naiiTe: HeT HU MEePBOro, HU TO-
cjaeanero, n6o Bcé ecto Equnoe Ymcio (3to *+1), BuIIe-
mee u3 He-YUucaa (3to Honb)" Kocmorenesuc. Cranna IV,
m.1.

BzaumoneiictBue ceta ¢ addextuBHOCTRIO p; = 10 B
Ennnom Kocmoce mexny Yucnom n He-Uuciiom nipenonpene-
10T 1Tk [Iponsrxkennin @oxara:

1 0
ps [pdp =10x12=5 u -5=10(-12)=p\ [pdp, (42)
0 1

rae doxar - 3To He bor, a npouecc cxartus.

B stom (42) nosie cxaTusg BO3HUKAET, HAPUMEDP, BHYT-
peHHee moJie cBeTa (puc.2), SHEPrusi MATEPUYHOM CBSI3H, UX
konebanus tuna "lleararpamma B Siine".

***
Ka60ana - taiinas noxtpuHa M3pauis, KoMOMHUpYS Je-

carky ¢ Yucinom u He-Uucnom, Tak ¥ HE cMOrJjia MOHATH 3HA-
YUMOCTH HOJIL-MIOTEHIIHAJIA.

Astopsl Ka66amns! roBopst: "decsaty u3 Huuero, necsith
- He 1eBATH, 1eCATH - He OJUHHAAUATS" [8].

[To-cymectBy, onuceiBag mnoje 10+0 = ps+0, ABTOpHI
Kab0anpl elie He 3HAIOT HONL-IIOTEHIIMAJIA, TOHITHE O KOTO-
poM ObLTO BBeeHO MHAycaMu 3HAUUTENIBHO MO3/IHEE.

Onnako, BaKHEE OTMETHUTH TO, 4YTO ABTOPbI Berxoro n
HoBoro 3aBetoB, ABTOpPBI MOCIEAYIOINUX U HapAJIIEIbHBIX
PEIUTUO3HBIX TEYEHHH, MIPU3HABAsA, YTO BCE TEYET, BCE U3MeE-
Hs€TCA, He JAenarT rnepexona kK CBeTy, K €ro pe30HaHCHO-
AHTUPE30HAHCHOW MYJIbCALIUH.

51 Takom mepexon aenaro.
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***

Ecnu w3 nazepHoit Touku A (puc.5) uslyduiach BOJIHA
CBETa, TO B HEH, KaKk MUHUMYM, OyAYyT JBa TOYCUHBIX ydacTKa
C TOoTeHIHMaIaMu +5 (42), HalpaBJICHHBIMH TPOTHUBOIOJIONKHO
ApYT Ipyry.

[Tone mexnay nazepubiMu Toukamu A u B (puc.5) Toueu-
HBIC YYACTKH BOJIHBI CBETa OyyT MPOXOJAUTHh MHAUBUAYAILHO,
TO €CTh IPU 00IlIeld KOOPAWHATE BPEMEHH, KAKIBIA U3 TO-
YEUHBIX YYaCTKOB BOJHBI OyJe€T WMETh WHAMBHIYaJbHbIE
KOOPAMHATHI MPOCTPAHCTBA.

Pa3genenue BOJIHBI B MPOCTPAHCTBE CO3AAET PEKUM aH-
TUPE30HAHCA.

HpI/I AHTHPC30HAHCC IIOTCHOHAJIBI TOYCYHBIX Y4YAaCTKOB
BOJIHBI CBETa 100 CKJIaAbIBAIOTCA, 00 BEIYUTAIOTCS.

[Ipu ciokeHnn pa3HOHAIIPABICHHBIX TOYEYHBIX aHTHUPE-
30HAHCHBIX YYaCTKOB BOJIHBI CBETa X CyMMa OyJeT paBHa HY-
JIX0, HAIIpUMeEp:

0

ps[odp + ps[odp =5+(-5)=0. (43)
1

0

OtcyTcTBHE Pa3sHOCTH NMOTEHUMAJIOB MEXKIY IBYMS TOY-
KaMH pa3pyllaeT yHopsIOYEHHOE ABWXKEHHE. BmecTo Hero
BO3HHMKAET OpPOYHOBCKOE JBIKeHUEe. Bo3HukaeT Xaoc.

BblunTanne NOTEHLMAIOB pa3HOHAINPABIEHHBIX TOYEY-
HBIX aHTHUPE30HAHCHBIX YYaCTKOB BOJIH CBETA BJIEYET 3a COOOI
YABOEHUE KaXkJI0T0 U3 IOTEHIIUAJIOB:

1 0
ps[odo - ps[pdp =5-(-5)=10=p,. (44)
0 1

CtpeMiICHHE K PaBHOBECHIO IPHU YABOCHUH ITOTCHIINAJIOB
IpeJonpeaeiseT MHUTO3, TO €CTh JCIICHHE IIOIOJaM >KHUBOM
OMOJIOTMYECKOMN KIETKH.
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***

B nazepubix Toukax A u B (puc.5) BoiqHa u yacTuiia cBe-
Ta TEPSIIOT CBOM HWHAWBUIYATbHBIE CBOICTBA U CTAHOBSITCS
JKUJKOM IIa3MOM.

[IpocTpaHCTBEHHO-BpEMEHHBIE KOOPIWHATHI CTAHOBSITCS
obmmu. Hactymaer pe3oHaHc.

HpI/I PE30HAHCC SHCPI'CTUYICCKUC IMTOTCHIMUAJIBI TOYCK YM-
HOXAaKOTCA U BO3BOAATCA B CTCIICHD:

(+5)(-5)=-25; -57=-3125; +5°=3.2-10",  (45)
4TO IMPUBOANUT K PABHOBECHUIO!
+57 x (-57%) = -1 =i, (46)

Pe3oHancHOe paBHOBECHE C MMOTCHIMAIOM | SKBUBAJICHT-
HO aHTUPE30HAHCHOMY paBHOBecHIO n+1-n = 1.

B nonsix pe30HaHCHOTO paBHOBECUS U aHTUPE3OHAHCHOTO
HEPABHOBECUS, TJ€ HMMEETCS PA3HOCTh IMOTEHUHAIOB, Xaoc
OpOYHOBCKOTO JBUXEHHUS Hcue3aeT. Bo3HUKaeT ynopsiaoueH-
Hoe nBmxkeHune K nomocam. @opmupyercs I'apmonus. IIpo-
noJpkaeTcs u3BeyHoe koiiebanme Kocmoca m kaxkmon Ero
KOMIIOHEHTBI MEXy XaocoM u ['apmMoHuen.

[ToHAB 3TOT MeXaHU3M KOJIeOaHUS MbI Pa3BEEM MUCTHU-
Ky, TBICSUEIETUSIMH, KaK KaTapakTa, 3aTyMaHUBAIOILIYIO HaIll
B3rJIs1 Ha PeaabHocTh Cyluero.

***
Pe3oHaHCHOE paBHOBECHE CYIIECTBYET BO B3aMMOJIEHCT-
BUSIX (45):
Const, (+5)(-5) S 2(-25) = -50. (47)

Kab60anucTuueckass KOCMOTOHHSI OIpeeaniIa 3TO IoJe
KaK I10JI€ MIeCTOro MOPSAAKA, Ha3bIBAEMOI0 APXeTHIIOM U CO-
CTOSIIIETO M3 OJHUX ToJIbKO BopoT: 50. bor, AVH CO®. Tor,
Koro cmeptHbIl 111a3 HUKOrAa He 3pwi. [lsTtupecsaTeie BopoTa
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BeAyT OT TBOpeHust K TBopssmuum Havanam, u TOT, KTO
MPOIIEII Yepe3 HUX, BO3BPAILACTCS B HEOTPAHWYECHHOE U HE-
muddepenniupoBanHoe coctosiue Beero [6].

A pacmmdpoBbiBa0 3T0 cocTosiHue Bceero, kak sHepre-
TUYECKOE SIIPO JIOOOTO PAaBHOBECHOTO PE30HAHCHOTO TMOJIS
(46, puc.7).

DTO SHEPreTHYeCKOoe IoJie ¢ MOTCHIMaIaMu +1, paBHBI-
MH, HarpuMep, -1 = -5°x57 i +1 = (-5°x57)*, MoxHO onmcaTh
Kak "KBajJpaThl B KBajapare'" (puc.7).

+1 -1 /"\4-1 B ostom mone wmexnay

%ﬂ‘ JABYMsI COCCAHMMH IOTCHIMA-
-1% JJaMU IUIIOC €IWHUIIA BO3HU-
1 iﬂ kKaeT Oerymias BojiHA. Touka
1V -1 nepernba Oerymeil BOJIHBI
ﬂm -1 dbopMUpyeT TMOTEHIMaT MHU-

5 Hyc enuHuna (puc.7).
%\ % Tak BO3HHMKAaEeT JHeEpre-
+1 -1 +1 THYCCKasA CHUCTEMA, qgcpe-

nyromias OECKOHEYHOE MHO-
’KECTBO KBaJpaToB C IIOTEH-
[MaJlaMu BepIIMH +1 U B HUX

Puc.7 CtpykTypa BHyTpeH-
HEro BOJIHOBOIO MOJIS PaB-
HoBecHs (kBaapat Poxara)

-1 (puc.7).

CmepTHBIN r11a3 JEHCTBUTEIIBHO HUKOT/Aa HE Y3PUT 3TOrO,
HO Pazym cmeptHOro 10T "KBaapaT ®Doxara nist YerBepbix
IIpecBAThIX U BouHCTB UX" MTOHATH MOXKET.

Haunem mmo3HaBaTth.
5.8
Ilepexox u3 OJTHOrO PHEPreTUYECKOrO COCTOSAHUS B JPY-

roe He 3aBHCHUT OT (POPMBI MyTH, @ OMPENEIAETCS PA3HOCTHIO
NOTEHIIMAJIOB B KOHIIE U HAaYyaJIe MyTH.

Mexny norenuuanamu +1 u -1 (puc.7) pa3HOCTb MOTEH-
IIUAJIOB paBHA 2:
1-(-1)=2. (48)
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Kaxxnas cropona kBaapara doxara uMeeT JBa TaKUX OT-
pe3ka. UeTbIpe CTOPOHBI KBaJipaTa - YEThIpe OTpe3Ka IO YeThI-
pe (B OTHOCUTENbHBIX €IMHUIIAX ).

Kaxxnplii U3 3THX OTPE3KOB - 3TO BEKTOP, ONUCHIBAOIIUN
umnyiasc-3Hepruo Ennnoro Kocmoca m mo0oi ero xommo-
HEHTBI.

[TosTOMy 3TH 4YeThIpe BEKTOpa IO YETHIPE OTHOCUTEIIb-
HBIX €JUHHUIIBI JOJDKHBI OBITh B3aWMHO MEPIECHIUKYJISIPHBI,
100 YTrioBasi CKOPOCTh TOYEYHOTO y4acTKa BOJIHBI CBETa paBHA
®, = /2, a TaKXe IOJIs, OMMCHIBAEMBIEC dTUMHU YETHIPHMSI BEK-
TOpaMH, JOJKHBI OTPAXKATh LUC- TPAHCU30MEPUIO, KaK peallb-
HOCTb BCTPEUYHBIX JIBUKECHHUIM.

Takyro CII0XKHYI0 KOMIUIEKCHYIO SHEPTeTHICCKYI0 CUTYa-
ITUIO JIETKO OIHCATh KPbLIATHIM KoJecoM Doxara (puc.l).

B »atom mone (puc.8)
JBHKCHHE TOYCYHOTO Y4YacTKa
BOJIHBI CBETa IO TIEPUMETPY
CABOCHHBIX OKPYXHOCTEH CO-
XpaHsSeT BHYTPEHHEE DJHepre-

TUYECKOE II0JIE: KOJIEca oXpa-
Puc.8 KpnLiaToe koJieco ustior Kosbo.

doxara

Bwmecrte ¢ Tem, camo (Jro-
00€ U3 JBYX) KOJIbLIO SIBJIAETCS TEM KPYTroM (OKPY>KHOCTBIO), B
KOTOpPBIIl BIHCaHO OCHOBaHWE Benukou Ilmpammuner (puc.3,
Tabm.5, puc.9).

EcrectBenno, 4ro ABTO-
ppl Berxoro m HoBoro 3ase-
TOB, TaK Xe Kak u Xeorc, 00
3TOM HE 3Haju. 3HAJIU ABTOPHI
Kaurn [[3uan u Crpoutenu
[Tupamun - npeacTaBUTENH Be-

-1 Jukou [{uBuiusarmu.
Puc.9 OcHoBanue BeJIUKOH 8 1

ITupamuabl
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***
Bce xoMOuHanuu, nokazaHHele Ha puc.7, 8 u 9, orpaxa-
IOT He MHCTHKY, a OKPY>Karolyto Hac PeaJibHOCTb.
Hanpumep, eciin mo mpOBOJHUKY TEUYET SJICKTPUUECKUN
TOK (XC, TO BOKPYT MPOBOJAHNKA (POPMUPYETCSI MAarHUTHAS CH-
JoBas JIMHUS UX®, (puc.10).

qc B »ToM ciyuae asnektpuue-

/v/(p/:ﬁ >t CKUH TOK TE4YeT MO MOBEPXHOCTHU
Q7

\‘“\ Const, MIPOBOJIHUKA, MarHUTHas CHJIOBas

JIMHUA NEPIEHAUKYIApHA ITPOBOA-
HUKY, @ MEXJIy MAarHUTHOW CHUJIO-

wzzzz4)

BOW JINHUEN W DIJIEKTPUYECKOU IIO-
BEPXHOCTBIO IIPOBOJHHUKA BO3HH-
KAaeT B3aWMOJIEWCTBUE C IOCTOSH-

Puc.10 Sueiika 31eKkTpo-
MarHeTusmMa

Hoi Const, (puc.10). Mexay >IEKTPUYECKMM M MarHUTHBIM
MOJISIMU B TIPUCYTCTBUU TOJSI CBETa BO3HUKAET PE30HAHCHO-
aHTUPE30HAHCHAS Pa3HOCTh MOTEHIMAIOB (Ta01.13).

Tabmuua 13
KoMnoHeHTHI 3JIeKTPOMArHUTHOTO T0JIsl CBETA

DIEeKTPOMArHMT-
Cser DJIEKTPOMAarHeTU3M
HOE I10JI€ CBETA
AHTHpE-
Pesonanc Nmnynse | Oneprus | Umnynsc | DHeprus

30HAHC

mE, | mcE, | Vaate— | V99*C = | 9nx2/n 12,5721/

= Jup*o, | pu*o;

1/752 =2/n =9r =12,57 =18 = 12,5

WMItyibC 3J€KTPOMArHUTHOTO TIOJISI UMEET MOTEHIHa-
SKBUBAJICHT PABHBINA MOJEKYJSIPHOMY Becy BoAbl. Ilynbcanus
Enunoro KocMoca B kuUIKUX cpefax MPUBOIUT K LHC (MYX-
CKO€ Hayayio) - TpaHC (KEHCKOE Hayaiao) HU30METPUUYECKUM
cyoctpykrypam (9+0) B MaTepuHCKON OMOIOTHUECKON KIIETKE:
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18J1-(p dp=9+0) u 18 j).go dp=-(9+0). (49)

[TosiBiieHHE B UMITYJIbCE JIEKTPOMATHUTHOTO TOJISI CBETA
B3aMMOJICUCTBUI  YBEJIMYMBAET NOTEHIMAT MOBEPXHOCTH
KBaHTa CBETa, paBHbIN 6 (puc.5), 10 KBajgpaTa CBOCH BEIUYH-
HBI, TO €CTh J10 36:

18xConst, = 18x2 = 36. (50)

"6. Kopenb Kusnu Obl1 B kaxaod Kamie Oxeana
Beccmeptusi, 1 Okean Obl1 CBerom Jlyde3apHbIM, KOTO-
polii 0611 Oronnb, U Temsio, u IBukenune. TbMa ucuesia u
0oJiee He CylIeCTBOBAJIa; OHA Mc4e3sa B cBoeM EcrectBe, B
Tene Orus u Boasl, OTna u Marepu".

Knura J[3uan. Teorenesuc. Cranna III, m.6.
#
Kopuem Xusznu B kaxnaou kamie OkeaHa beccmeptus

obuta Tonkass DHeprus, xkoTopyto HMoru naspiBaioT boxkect-
BeHHast Kynaanunm.

B xunkux cpepax KyHnanuau hopMupyeT pacuimpsiio-
HIYIOCH cnupaJjsb B 3,5 odopora.

[Torenuuman crnmpanu pacmupstoniercs KyHpanuau on-
penensercs nojaeM:

1
+H(To+1) [ @ dp =£7x1/2=3.5. (51)
0

Pacmmpsiromasicst cnupans KyHnannHu B3auMOIeUCTBYET
C DHEprueH EeKTpOMarHuTHOro noJjs ceera (51, Tabn. 13):

12,5:3,5=5. (52)
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Bo3HukaeT 3Heprus nNATepUYHON CBSI3U, KOTOpask B MyJIb-
cupyromem Kocmoce nenurtcst momosiaM, o0pasysi B KHAKOU
cpene cxuMarolytocs BeTBb Kynganuau B 2,5 obopora:

1
is-jgo dp =+2.5. (53)
0

dopmupyeTcs TMoJie - YKBHUBAJICHT MOBEPXHOCTH KBaHTA
cBeTa, paBHOE 6 (puc.S):

6=3,5+2,5=23,5"-2,5"=3-(-3). (54)

***
I[CJICHHG IMOBECPXHOCTU KBAHTA CBCTA C IIOTCHIHAJIOM 6
Ha IBC NHUC-TpaHC U30OMCPHUUCCKHC IIOJIOBUHKH:

6jg0 do - 6]1(0 dp =3 -(-3), (55)

IMPHUBOAUT K JICBU3HC U IIPABHU3HC BPAIlICHUA BCCTO CYIJ_IGFO.

"5. U 3TH TpH, 3aKkia0veHHble BHYyTPU CBadxaBat O,
CcyTh cokpoBeHHass YUerBepuua, u lecats cyrb Apyna Bcee-
JieHHas".

Kuwra J[3uan. Kocmorenesuc. Cranna IV, 1.5.

X A ‘

[—=
?ﬂlCCZE}\C_ %

[{nuc-n3omepus Tpanc-nzomepuss  3Be3na [laBuna

Puc.11 Ilnc-Tpanc uzomepusi B Ceadxapar O
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B manHOM ciydae pedb HIET O TOM, YTO B CHMBOJI - BEK-
Ttop CBabxaBar O, BIHCHIBAIOTCS WMITYJIbCHI BOJHBI U YacTH-
LBl CBETA, & TAKXKE AJIEKTPOMArHUTHOM Cpelbl MEXKIAY HHUMU

(puc.11):

mec + Eyc + gopoc’=1+1+1=3. (56)

HpeBunit M3paunb, HCKIIOYMB JIUHAMUKY HW30MEPUH,
B35J1 DIIIOPY BEKTOPOB B CTATUKE, U B TAKOM BHUJIE TOT CUMBOJI
BOLIEJ B Hally UMBWIM3ALMIO MOJ HAUMEHOBAHHEM 3Be3[a
HMaBuna (puc.11).

B ortnmume ot myapenoB Cuona ABtopsl Kuuru /[3man
ONUCHIBAJIM B3aUMO/JICHCTBUE UMITYJIbCOB (puc.11) B nuHamuke
PE30HAHCHO-AHTUPE30HAHCHBIX  IIUC-TPAHC H30MEPUUYECKUX
KoJIe0aHMil:

T,
myc-E,c-gyp,c’ =1° s - 3=myc+E,c+ gy’ (57)
myc+ E,c+gou,c” =3 T I =myc-E,c-gypu,c’

(=]

bonee toro, ABropsl Kuuru /[3uan roBopAT O TOM, 4TO
nepuop kosnebanus (57) paBeH CokpoBeHHOW YerBepuue
(T, = 4), a B nosie kojieOaHUN MPOTEKAIOT B3aUMOJEHCTBUS
ceera ps=10, u "Jlecars cytb Apyna Bceesennas", To ecTb
B3aUMOJICHCTBHUE CBETa HE 3aBUCHUT OT Popmbl nois (Apyna -
3TO BHE-DOPMBI).

***
HOHC, OI'paHUYCHHOC HMMITYJIbCAMH BOJIHBI-HACTHIIbI CBC-
Ta U BHCKTPOMaFHHTHOfI cpe€abl MCXKIAY HHMMM, BOCIIpUHHUMAC-

MO€ JI0 CETOJHAIIHErO JHS KaKk AOCOJIIOT, U3y4ajloCh MHOTH-

mu, Hanpumep [ludaropom, a panee - B JIpeHeM M3zpawuse
(puc.12).
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[Tudarop, crankupasich ¢
JNECATUYHON TMEPUOIUYHOCTHIO
B [Ipupone, Bepaxan e€ necs-
ThIO TOYKAMHU B TPEYTOJIbHUKE
Terpaktuc  Terparpamma- | (puc.12).

IMugaropa Tpon Kabbamnsl Asropbl Ka66ansl 3ame-
Puc.12 IIpumep paciiupoB-| THIM 3aKOHOMEPHOCTb B JIECS-
kM AdcosroTa [6] TUYHOCTH, B3SJIM DIIIOPY BEK-

nn

TOPOB U BMECTO TOYEK INPUMEHAIU OykBbl 1 u "," ommucas
ceo¢ monumanue Kocmorenesuca B Kuure Topenus (Cedep
Euwupa [6]). u

Coszpannro Kocmoronmnun Kuur Berxoro 3asera crioco0-
CTBOBAJIO 3HAKOMCTBO CKOTOBOJYECKUX HUYACHCKUX IJIEMEH C
Erunerckoit Kynerypoil Benukux [Iupamug n Kaur. OgHako
aBropbl Knuru Tsopenus (Cedep Emupa) Cymuoctun Kuuru
JI3uaH Tak U HE IOHSUIH.

Nx nmoxxon takoB: bor coeanHun BMecTe ABOWHBIE OyK-
Bbl. I3 IBYX KaMHEN CTPOATCA JBa I0MA, U3 TPEX - MIECTh J10-
MOB, M3 YETBIPEX - JBAALATh YETHIPE JOMa, U3 IIECTU - CTO
IBaJIAaTh JOMOB U U3 ceMu - 5040 noMoB.

Astopsl Cedep Enupa, 3auMcTBys 311 1aHHble U3 KHuru
JI3maH, HE MOHSIM OCHOBHOI'O, YTO P€UYb HUJIET O HAPACTAHUU

WHTEHCUBHOCTH TIOJNISA spa CBETAa B PE30HAHCHOM DPEKHUME
(Tabmn.14).
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Taomuna 14

Pe3oHaHCHO-aHTHPE30HAHCHAS MYJIbCALUS
Jlynnoro Ilosasi rpaButanuu

YpoBHH 1 | 2| 3| 4 5 6 7

JIyHHoOrO psina

Yucno nomoB
o Cedep - 2 6 24 120 720 | 5040
Enwmpa

Jlynnsiii pag, | 1!1=1 | 21=2 | 3!1=6 | 4!=24 | 5!=120 | 6!=720 [7!=5040

CXKaTbIU B AJIpO
rae ! - hakropuan, To ecTh npousBeaeHue 1-2-..n=n!

(pe3oHaHc)
AHTHpE30HAHC 1 +24+34+4+5+6+7=28
JIynHoro psna

[Tepexon ot 7 1-2-3-4-5-6-7

=180=180"=7=c.

pe30HaHca K

aHTUPE30HAHCY 28 1+2+3+4+5+6+7

[lepexon moist rpaBUTAllMM OT AHTUPE3OHAHCA K PE30-
HaHCYy CBs3aH cO 180 OTHOCUTENBHBIMU E€IUHULIAMH, KOTOPbHIE
MOTYT UMETh Pa3MEPEeHHOCTh yriioBoro rpamyca (180°) wmam
BBIpAXKaTbCAd B paauaHax yucioM 7. Ho Tak kak 7 sBisgeTcs
SKBUBAJICHTOM CKOPOCTHM CBE€Ta ¢, TO TMEPEeXoj] JyHHO-
IPaBUTALMOHHOIO MOJS OT AaHTUPE30HAHCA K PE30HAHCY CBS-
3aH C BIUSAHHEM cBeTa (Ta0mn.14).

5.
Hamnune B mosie rpaBuranuu JIyHHOroO psiia CBA3aHO C

AHTHUPE30HAHCHOM MEPUOIUYHOCTBIO Ty+1 = 4+3 =7,

Ha cenpmom yposHe JIyHHOTO psina hopMUpyroTCs Jecs-
TEPUYHBIC PSIABI MOJISI TPABUTALIMM 1 MATHUTHOTO TIOJIS:

P+22 43" +4°+52 +6>+7* +8* + 9% +10?

T'y+r=7=
1+2+3+4+5+6+7+8+9+10

385 (macnemusm) (58)

55 (epasumayus)
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"4. Tpoe ynagawr B Yernipe. Jlyuenocnoe EcrecTBo
(a0po) yemupsiercsi; Cemb BHYTpU, Cemb B0 BHe. Cusio-
mee Siino, B cede TpomuHoe, cBOpaunBaercs, pacrnpo-
cTpaHsisicb MoJa04HO-0eabiMu Crycrkamu (Kynoanuuu) B
riayounax Marepuu, Kopue, pactymem B Henpax Oxkeana
AKuzuu".

Knura JI3nan. Kocmorenesuc.

He nonss CymHoctu 3Toro mporecca (58), myapenbl
HpeBHero Mupa compain KepaMHIeCKyr0 OOJTHUIIOBKY C BEJH-
ko Ilupamuael (Cc 3amucaHHBIMM Ha KEepaMHKe 3aKkoHaMu
Enunoro Kocmoca) u cranu TpaktoBath McTopuio Kak UCTO-
PHUIO0 KOCMOJIOTHYECKOTO padCcTBa.

OTH OOJIUIIOBOYHBIC TUTUTHI, MIO-BHIMMOMY CKJIAIUPYIOT-
cqa rae-to B Ilupamuaax r.l'msze, a OCTaTKU KEpaMHUKH Ha Bep-
muyHe BenuKoW [Iupamuibl MOKA3bIBAIOT: HAIlA [UBUJIA3ALIMS
TaKyl0 KepaMHKy JenaTh HE MOXKET, a XeOIC - TeM OoJiee.

***

[uc-tpanc uzomepust 6 = 3 - (-3) (55) Ha MOBEPXHOCTHU
KBaHTa CBETA C MOTEHUUAIOM 6 (pHUC.S) ACIUT KBAaHT CBETA HA
nBe noiaycheps (puc.13).

ITornonieHre MeTaraJakTHIYECKMX BOJIH \/5
Iuc-uzomepuyeckas nouychepa (1/2xQ,=1/2m) cBera
Iluc-u3zomepuueckas okpykHocTh L,=ntD =1
ITuc-n3omepuueckuii TpeyroiapHuk Adcorora (puc.12)

Cdepuueckoe mone "BoixionHoro" agupa tsru (Q, = 1/1),
B KOTOPOM cepa IpH CIKATHH CBETA CIUTIONINBAETCS 10
JIMCKA, CO371aBasi CHUITY TSTH.

Tpanc-uzoMepuueckuii TpeyroiabHuK Aocosora (puc.12)
Tpanc-uzomepudeckas okpykHocTs L=nD,=1

Tpanc-uzoMmepuueckas noaycdepa (1/2xQ,=1/2n) cBera

HOFJ’IOHIGHI/IG MCTaraJJakTU4eCKUX BOJH 2

Puc.13 K MexaHu3My ABHKEHHUSI CBETA NPHU HUC-TPAHC U3MEPHH
ero mojaycdep B eIMHOM KBaHTe (puc.S)
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Curyauuto, nokasannywo Ha puc.l13, Kuura /[3uan onu-
ceiBaeT CTaHlaMu, B3SITBIMH 31Urpad)oM K JaHHOMY pas3feny.

Iars IpoaBu:kenunit doxara IUKTYIOTCS PA3HOCTHIO
nepexona mexay pezoHaHcHo# (T,t = 4:3 = 12) u anTHpeE30-
HaHCHOM (T +t = 4+3 = 7) nepuoAUYHOCTSIMU B OJIE CBETA:

5=Tyt - (To+t)=12-7. (59)

Tpeyronbnuku IlepBbiii EquHbIi U BTOPOH €IMHBIN,
KOTOpbIe ouepuuBaroT JIMunuku (MBICIHM) 3TO BEKTOpa LHUC H
TPaHc u3oMepuuyeckoro Adocomarwra (puc.13).

[Toryomas merarajnakTU4ECKUE BOJHBI  OKPYXKAIOLIEH
Cpedbl, KBaHT CBETa MCIOJIb3YET 3TH BOJHBI KaK 'TOIUIMBO"
JUTSL JATBHENIIETO IBUXKECHUSL.

Kaxnas u3 monycdep ceta (puc.13), mormoniasi merara-
JAKTUYECKHUE BOJIHBI, OYJET MMETh UMITYJIbC ITUC-TPAHC H30-
MEpPUYECKOUN TATU, pa3HOCTh ITUX UMITYJIbCOB MIPU AHTUPE30-
HaHCE M NIpPOU3BEACHUE MpHU pe3oHaHce. OTHOUIEHUE pe3o-
HAHCHOTO TOJIs K aHTUPE30HAHCHOMY JaCT BEJIWYUHY MOTEH-
nuana taru (taosm.15).

Tabmuma 15

@®opMHUpPOBaHHE UMITYJIbCA TATH KBaHTa cBeTa (puc.13)
3a cyer ''cropaHus' MeTaraJJakTHYeCKMX BOJIH

[Tonycdepst N3omepust
KBAaHTa CBETA I{uc Tpanc
mam, = -m@®, =
VIMIYIBCBL BUX- | g0 /() /2)pi Tdwe= | Csc 1/4(-Qy/2)pi To wo=
PEHBPACHIL | 5" 1 p oy i6m2= | -+2 (121)10-16-1/2=
nosrycdep cBeTa 402 4043
AHTHpe- _
Moren- | o +[ma, - (-moy)] = £(-80 +/2)
HHAIE T e omanc Mo(-mo,) = (+40+/2 )(-40~/2 ) = -3200

6
OTHOLIEHUE —3200 40 V2) 5 .

_440 .85
(cuita TArN) +(-80v2) T2 iﬁ J2
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***
Wcronp30BaHHbBIC IS CO3MAHUSI DHEPTUM TATH MeETara-
JNaKkTHYeckue BOoIHbI Sc /4 = Csc m/4 = +2, co3mator MEXTY

nosrychepamu chepudeckoe moyse 00beMHON MeTarajakThde-
CKOM BOJIHHI (puc.13).

B ycnoBusix pacmmpenus cBeta A0 nmoteHmana T,c/m,=8
u cxatus 10 T,m./c=2, yclIoBUEM BEKTOPHOI'O OomucaHus cde-
pol Oynetr Ky6 ¢ Bocempro BepiinHamu. IToT KyO u cTposT
Jlunuku Mexy AByMs TpeyrojabHUuKaMu (pu.13).

Bwmecte ¢ Tem, mynbcammst B AGcomrote (puc.12) mpuso-
JUT K PE30HAHCHO-aHTUPE30HAHCHBIM OTHOIICHUSIM, KOTOPBIC

HE CyMenu packpbiTh aBTopel KaObanbl. IlpuBoxy ux
(Tabm.16).

Ta0muna 16

CymHocTh HenmoHATOro apropamu Kadoasbl
B TeTParpaMMoOTOHE

Yerbipe GVKBEL 1 [ToBepXHOCTH KBaHTa
J1Be OyKBbI peby cBera: 6 OyKB °
mu> Pe3onanc
. AHTHpE30HaHC
OTHOIIICHUH
K
OODPHUACHT | 1 e (Too/c=2) | (Tuc/o0e=8)-(Tot0o/c=2)
COKATHS: 4 i
T,0,/c=2=6-4 :

#
Cdepuueckoe antupezonancHoe "obmako Tsaru" (puc.13)

IIpU NEPEXOJE K PE30HAHCY CKUMAETCS 10 IUCKA MEXIY LIHC-
TpaHC U30MepuuecKuMu noirycdepamu ceera (puc.14).

[{uc-Tpanc wu30MepUUYECKHe TpeyrojabHuku AOconoTa
(puc.12) HauMHAIOT UTPaTh POJb HKBUBAJIEHTA PEAKTHUBHBIX
conen: Tpu "coma" co3qal0T BUXPh LIUC-WU30MEPUH, TPHU ''CO-
mia" - BUXpb TPAHC-U30MEPUH.
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Puc.14 KBaur cBeta (puc.13)
MPH Pe30HAHCHOI Tsre

Cucrema "BKIIFOYCHUSI-
BRIKIIOUEeHHA" comen  "Taru"
MOJKET OBITh OIMCaHa TaK, Kak
ato caenanu Astopsl Kuuru
ITepemen (puc.15).

B stom ciyudae BkItO4Ye-
HUE BceX 6 coriel mnpejcTanlie-
HO IIECThIO CIUIOIIHBIMH OT-
pe3KaMu (=), a BBIKJIFOUCHUE
- otpe3kamu (= =)(puc.15).

Bce 6
"comen"
BKJIFOYEHBI

IIpomexy-
TOYHBIE
BKJIFOYCHUS

Bce 6
"comnen" BbI-
KJTIOYEHBI

BwMmecte ¢ Tem, mpome-
AKYTOYHBIE COCTOSIHUSA MEKTY
BKJIIOUCHHE U BBIKJIIOUCHHEM
OLICHUBAECTCS CYMMOMW 4MCIa

Puc.15 3anuce Ilepemen B
Knure Ilepemen

COUYE€TaHUM U3 1IecTu 1o 1, 2,
3,415, TO €CTb CYMMOM:

_ 1 2 3 4 5
n,=Cg+C;+C, +C/, +C; =

6!

6!

6! 6!

+——F———+——+——=
6-1)! (6-2)! (6-3)! (6—-4)! (6-5)
6+36+120+360+1080 = 1596, (60)

r7Ie N, - YUCIIO CTeneHeil cBoOO bl (M3MEHEHHE CKOPOCTEN), a
! - hakTOpman - mpousBeICHNE MTOCICIOBATEIHHBIX YHCEIL.

"Tak OblIM co3xanbl Apyna u Pyna; or Exunoro Cse-
Ta CeMmb CBeToueii; oT kaxkaoro u3 Cemu cemu:kabnl Cemb
Caetoueii" (To ectb 49, a 49 - norennuan "O6onouek" [1]).

Cranna III 1.5. Kocmorenesuc.
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***
Benukas L[I/IBI/IJ'II/ISaHI/ISI HCIIO0JIb30BaJIa IMPUHIOMUIT ABUIKC-

aus csera u cozgana HJIO ¢ 1596 creneasasmu ¢cBOOOIBI M TOII-
JUBOM B (popMe MeTarajgakTU4eCKUX BOJIH.

MpI co3panu pakeTsl Ha "KepocuHE" W MPUHLINIE: JEHUCT-
BHE PAaBHO NMPOTHUBOACHCTBHIO, a Temnepb rajgaeM: "bbuiu jn
Amepukanipl Ha Jlyne wnu He Obun?" Ho moram nu oHu
npoiTu o0nacTu paauanuu Mexay 3emieil u Jlynoi? Her, He
cMoriau Ob1?

***
Cgert - TBopern Bcero Cyiero, B ToM uucie u Ilepuoau-
YECKOM CHCTEMBI TEHOMOB HACJIEICTBEHHOCTH (pHC.16).

I'pynimst TouHO Takxke, Kak IS
I|IT NIV V IVIWVII VIIT | cBera u HJIO, ucrouynukom
1jo|1]2|3]|4]5|6]| 7 SHEPTUU JIsI TEHOMOB SIB-
2089 (10f11]12]13|14]| 15 JIAKOTCSA METAraJIaKTUYECKHUE
3116[17[18(19(20 (21|22 23 BOJIHBI ¢ TOTEHIUAIOM 2 ,
=| 4 24|25/260 916 ]20(30] 31 KOTOPBIC ONHCaHbl BEKTOpa-
= = SAnpo %
5[5 (32033 34| o g [37]38 | 30 MH  Beaukou  [Iupamwubl
s (puc.3, Tabm.5).
6 |40|41|42|43 |44 (45|46 | 47 c
€1 DJIEMEHTOB BeE-
7 |48(49(50|51(52(53|54| 55 Vp a .
nukor IlupamMuabsl BaxKHEH-
8 (56(57|58(59(60|61|62| 63
IIAM SIBJIAETCS PAIHYC r=~/2
Puc.16 YBesmuenue MOTEHIHA- | OKpy;KHOCTH, BIUCAHHOH B
JIOB B IIEPHOIUYCCKON CHCTeMe |  cHopanue Tnpamuzbl
r¢HOMOB (ta6m.5). HaubGonpmum site-

menToM [Tupamuse sBisiercs eé pedpo L = /2 = 8 /2 (1abmn.5).

A Tenepsp, ChIHBI 3eMIIM, BHUMaTe cBouM HacraBHukam
Y HE TOBOpUTE, UTO BBl HE chblmany:

"6. Llaps sBHIICS caM U ceiiuac ObLT U3BECTCH MIM.
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"S - nepBblii", (MOTeHIHUAN I = +/2 ) - cka3an On, "u 1 -
nocaeaHuii (moreniuan L = 8 V2 ), 1 002 MBI OJHO JIHIIO.
Ceer npumea u3 Tbmbl. Bcé nmpumio u3 nHuuero. U3
CMmeptu npunia Beunas Kusub. Jlesio caenano".

Knura /I3nan. Teorenesuc. Cranna VII, m.6.

Jleno ObUIO cAenaHo Toraa, Koraa B IepUoJu4YecKoil cuc-
TeME I'€HOMOB BO3HHUKJIO PaBHOBECHE MEXIYy N'€HOMOM C TIO-
TeHIHaIoM 63 (puc.16) u OKpy»XKarolieil 3TOT TeHOM CPeaou

pd p:

L 82
[pdp = [pdp =1/2[(8 v2)*-(¥2)"] = 63. (61)
r V2

B stux (61) ycnoBusix onucanue (pU3MOIOTHYECKUX IO-
TEHIIMAJIOB T€HOMOB OyJeT CBsSi3aHO C MTpuxamu (puc.lS)
Kuauru IlepemeH, TOUHO Tak ke, Kak ¢ HUMH OyJEeT CBs3aHa
cucrema ynpasienus HJIO, nmpoxoasmas ¢ y4eToM H3MEHE-
HUSl TIOTEHIIUAJIOB CTYCTKOB, onucaHHbIX [Tupamunoi (puc.3,
Tabm1.5).

***

Mp1 He ocTuraeM 6eccMepTHs TIOTOMY, YTO Halll TEHOM -
MOTEHIIMAJT SBJISETCS HEPABHOBECHBIM TBOPSIIEMY IOTEH-
umany.

CyIIHOCTh TBOPSAILETO MOTEHIMANa BHITEKACT U3 I'PaBHU-

TAIMOHHO-3JICKTPOMArHUTHOTO PABHOBECHS 3apsIOB M HM-
IYJIbCOB:

112=7 \Jqq* =8 Juu* =4 \pp*, (62)

U CTPYKTYpBI CIIeKTpa cBeTa (Tadu.17).
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Taomuna 17
CrexTp coTHe4HOro 6esioro ceera, A(anrcrpem)

Kpac- | Opan- .| XKenro-| 3ene- | I'omy- . | Duoire- o
P N p . [KenTeIi o o },7 CunHnit .. | bembri
HBIA | )KEBBIH 3eJeHbIN| HbIN ool TOBBII

et

Jwnarma-
30H 7600+ | 6200+ | 5820+ | 5750+ | 5500+ | 5100+ | 4800+ | 4500+ | 7600+
ammH | 6200 | 5820 | 5750 | 5500 | 5100 | 4800 | 4500 | 4000 | 4000
BOJIH

Pas-
Hocte | AK= | AO=|] AKX | AK3 | A3B=| AT=| AC=| AD=| Ab=
omH | 1400 | 380 =70 | =250 | 400 300 300 500 | 3600

BOJIH

;{aKTa“ A; =2800A ———— = 4800—A=800A—
peTuii o

o Tperuii ['na3
Kynna-

2800 A /800A =35 2800A/1120A =2,5.

JIMHU

B cnektpe cBera cune-rony6as Yakpa Tpermii I'ita3 ss-
JSIeTCSl MPUEMHUKOM CHHE-roj1yooi BosHbl KocMoca ¢ ainHoi
BosHb! B 4800A (ta6n.17).

Cune-rony6ast BoiHa Tpetbero ['naza neiaut cnekTp cod-
HEYHOTr'0 OEJIOro CBETa Ha JiBa IMOJI C Pa3HOCTHIO JJIMH BOJIH B
2800A u 800A (Ta6:1.17).

OTHOIIEHHE ATUX pPa3HOCTEH HJIUH BOJH (QOpMHpYeT
pacmmpsrontytocs BeTBb Kynnanunu B 3,5 obopora (tabdmn.17).

dopMupoBaHue Cxkato BeTBUM KyHIalInHU BO3HUKAET B
ycIoBUsIX paBHOBecus (62) B osie ps = 10(tab6n.17):

2800 _ ;5. (63)
112-10

Bo BceM xuBoM HaumHaeT (IMPOAOJKAET) CBOIO paboTy
cucrema B3aumozaencTeus Hakp.

B Heppax >xuBoi Hameil Martepu-3eMiii BO3HUKAIOT
HHEPreTUYECKUE MOTOKHU C MOTeHIHanom 7/2 = 3,5.

N3 I'myOun Meraranaktuku K 3emile PBYTCS IOTOKH,
cryuiaroue HebecHble Tena ¢ MoTeHuanoM 5/2 =2.5.
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B nmurocdepe, xunkux cpenax, atmochepe u Hoocdepe
3eMild HAYUHAIOT (HOPMUPOBATHCS ATOMBI BCEX XUMHUYECKUX
AJIIEMEHTOB MEPUOINYECKON CHCTEMBI.

#
B HGpHOI[H‘IGCKOﬁ CUCTCMC YHUCIIO XUMHNUYCCKUX DJIICMCH-
TOB HC 6GCKOHGLIHO, d OI'PaHUYCHHO I'PaBUTAIIHOHHO-3JICKTPO-

MarHUTHBIM PaBHOBECHUEM 3apPsJI0B U UMITYJIbCOB (62), TO €CTh
cootBeTcTBYET 112.

B nepuoanueckoii cucreMe XUMUYECKUX AIIEMEHTOB MPHU
nepexoje K COCETHUM 3JIEMEHTaM, YUCJIO 3JIEKTPOHOB B aTOME
YBEJIMYMBACTCS HA OJWH 3JIEKTPOH U BO3pacTaeT B apupMeTu-
YECKOW MPOTPECCHH, U KOJUYECTBO JJIEKTPOHOB y 112 nsime-
MEHTOB OyJeT paBHATHCS CymMMe apu(pMETUYECKOW Mporpec-
CHUH:

N - 1+112

on

112 = 6328. (64)

DTO KOJIMYECTBO JJIEKTPOHOB MEPUOIMYECKON CUCTEMBI
dopmupyet CBeT, 3aps/ibl U TPABUTAIUIO:

N, =ABL 4 [pp* = 3600%+28 =6300+28=6328.  (65)
q

Takum 00pa3om, TEpUOIUYECKAs CUCTEMa XUMHUYECKUX
AJIEMEHTOB HAYMHAETCS HE C BOJOPOJIA, a CO CBETA U IrpaBUTa-
uw, rae (65)

6300/28 = 15° = (14+2+3+4+5)7, (66)
CBA3aHO C QHCPICTUYCCKUMMU CJIOAMHU BHYTPCHHCT'O ITIOJIAA CBCTA

(puc.5).
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***

ATOM J1I000TO 3JIEMEHTA W3JIy4aeT CBOIO WHIWBUIYalb-
HYIO CHEKTPAJbHYIO BOJIHY C XapaKTEPHBIMU JJI1 HETO 4acTo-
TamMu (V) U JyIMHaMH () BOJIH MPU € = AV.

JIro6oii ATOoM sIBIISIETCS TUHAMUYECKU PAaBHOBECHBIM CO-
CTOSTHHUEM.

JIlnHaMH4YECKHU PABHOBECHBIM COCTOSIHUEM SIBJISIFOTCS JIHO-
Oble MUKPO-MAKpPO CHCTEMBI, UMIYJIbC JBHXKEHUSI KOTOPBIX
paBeH £1 (puc.7).

Mexy 3TUMH PaBHOBECHBIMH COCTOSIHUSIMU BO3HUKAIOT
oerymme BomHBI A = 1 - (-1) =2 (puc.7).

B okpyxaromiei paBHOBECHOE COCTOSIHUE CpEJI€ HauMHA-
10T JIEWCTBOBATh 3aKOHBI THIIA 3aKOHA BCEMUPHOI'O TATOTEHUS
(F = mymy/r”) unu 3axona Kynona (F = ququ/r°), e cuia npu-
Tsokenus (F) paBHa npousBeneHno Macc mym; (3apsaoB q;q;)
Ha KBaJIpaT PACCTOSHUS MEXK]Ly HUMH (7).

Havano stum 3akonam (KynoHa u BCEMUPHOTrO TSToTe-
HUS1) TafOT YHEPTUU CBS3H, SKBUBAJICHTHEIE A = 2 (puc.7).

Tak, HanpuMep, B MOJIe, ITIOKAa3aHHOM Ha PUC.7, DHEPrus
noTeHuuana +1, nejJeHHas Ha YHEPTUIO CBSI3U, COCTABUT BEJIH-
4YUHY, paBHyto +1/ A = 1/2.

JIns moTeHuuana -1 B 3TOM K€ MoJie OTHOIIEHUE MOTEH-
1yaja K ero YSHepPruu CBA3U COCTABUT BeIUUUHY -1/ A = -1/2.

[To cymiecTBy, mpupoja MPOUCXOXKICHUSI 3aKOHOB BCE-

MUPHOTO TAroTeHUs U KynoHa JeXuT B pe30HAHCHOM MyJibca-
MM paBHOBECHBIX Moser B Kocmoce:

+1 (=1) 1( 1) 1 0
FE_._:_ZZ— —-—|=|ode-|pdp, (67)
A4 2 20 2 ! !
NJIn
__ i 68
F=?=ﬁ4, (68)
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.6
rac: MMCECT BO3MOJKHOCTD IICPCMCIIATHCA 110 BCCM IICCTH OP-
JAUHATaM TPpEXMCPHOTI'O ITPOCTPAHCTBA, 4 BOJIHOBBIC ITOJIA C I10-

4
TEHIMAJIOM /2 TOJIBKO IO YeThIpeM: £X, +y (puc.14, puc.17).

Puc.17 Opaunarsl Tpex-
MEPHOI0 MPOCTPAHCTBA

"Koseca (c pagumycom 1)
oxpanst Koseco (c paauy-
coMm ~2)".

Kocmorenesuc. Cranna 11,
11.6.

*
kk

JIroOast paBHOBECHAs PHEPreTHUYCCKAS CHCTEMa UMEET sIJI-
pO, CYHIECTBYIOIIEE B JWHAMUKE SHEPreTUYECKUX BUXPEH

(puc.7).

Snpo paBHOBECHOU CHUCTEMBI - ATO MYJbCUPYIOIIEe BHYT-

PCHHCC I10JIC CUCTCMBI.

CyOcTaHiuus siapa pacuieIuisieTcsl IpU aHTHPE30HaHCE U

CUHTE3UPYETCS IPU PE30HAHCE.

berymas nuneiinas BosHa
0=+1+1(-1)=-1+1

+1 /-I\-l 0 +1
o 17

BCFVIHaH HOBerHOCTHaH BOJIHA
mec =c¢ mec=1
1 A<~ +1

0 "~~~ —

2_
mec=1 mec =c

Komneno ¢ enuaunei

Puc.18 CtpykTypsl Oerymmx
JIMHEHHOM U MOBEPXHOCTHOM
BOJIH

[Tynascanust cyOcTaHIIUU
a/ipa TPOSBIAET ce0s TeM,
YTO B OKPYXKAaKUIEH Cpene
BO3HUKAET, Hampumep, Oe-
ryias BOJHA C dKCTpeMalib-
HBIMH TOYKAMH HW3MCHEHUS
HanpaBJICHUIN JIBUKEHUM
(puc.18).

berymas nosepxHocTHas
BOJIHA OTJIMYAETCA OT JIM-
HEWHOM TEM, UTO B €€ OCHO-
BAaHWU €CTh KOJIBLO C e1H-
Huuei (puc.18).
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KOJII)HO C GHHHHHGﬁ 0 CYmCCTBY ABJIACTCA TOYCUHLIM
H3JIY4aTCJICM Ha ITOBCPXHOCTH HU3JTYyHaATCIIA.

OTnMYUTENHbHON OCOOEHHOCTBIO KOJIbLIA C EUHULIEH SIBIISI-
eTcsl TO, YTO JI000I UMIYJIbC, HAIIpUMED, f(Xx,y), MPOXoas ye-
pe3 KOJIBLIO C €UHULICH, YBEIMYNBAETCS B T pa3 U CTAHOBUTCS

paBHBIM TUf(X,)).

[ToaToMy ecnu depe3 KOJBIIO ¢ €AUHUIEH MPOXOIUT HM-
myJsbc f(x,y) = (x=2)(y=2), TO TIOCIie KOJIbIIA C eIMHNIIEl BO3-
HUKAaeT noJie m-f(x,))=4m.

Crpoutenu [Iupamug MCONB30BAIN UMITYJIBC 4T, U B OK-
PYKHOCTB (KpYT) C paguycoM 2 BIMCHIBAJIM OCHOBAHUE BEJIU-
xoit Iupamunsr. 3atem, (3Has H = 27*) crpommm camy IIupa-
MUy U UCCIIEIOBAJIN CI'YCTOK-JIpO BHYTPEHHETO MOJIsl paBHO-
BECHOW CUCTEMBI.

UccnenoBanuio sijiep paBHOBECHBIX YHEPTreTUYECKUX CHUC-
TE€M TMOMOTAJIO U TO, YTO €CIIM Yepe3 KOJIbIO C CIUHUIICH TTPO-
XOJIWJI UMITYJIBC YacCTHULbI cBeTa (M.Cc=1), TO €ro yBeJIM4eHUE B
(m=c)-pa3 TpaHCPOPMHUPOBAIO HUMIMYJIbC (POTOHA B HHEPIUIO
dbotona (puc.18):

(uMnyIbC) MeC — TMC = mec” (9Hepeus). (69)

***
B KaXI0M PAaBHOBCCHOM COCTOAHHNHN +1] AAPO PABHOBECC-

HBIX CHUCTEM H3Jy4aeT (IOrJIOIIaeT) KBaHThl dHEpruu (puc.7,
puc.18).

N3nyyenue (MOTJIOMICHUE) TIOJICH ¢ MATEPUYHBIMHU MTOTEH-
[MajlaMi dHEPruu CBsi3U (47) CBs3aHO C JIorapuMUUECKUMHU
BOJIHAMM B3aMMOJECHUCTBUM W BO3MYUICHHOM OKPYXKAIOIIEH
Cpelioi, Ha KOTOPYIO BIUSIOT JOrapu(pMUYECKUe BOJIHBI B3au-
MoencTBuil (Tad:1.18).
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Taomuna 18

®opMHUpOBaHUE ATEPUYHOUN CBSA3H
B PAaBHOBECHBIX CHCTEMAaX

Jlorapudmuye- Cpena, Bo3MyIlIEHHAS J10-
dopma
CKHE BOJTHBI rapupMUIeCKUMHU BOJTHA-
SHEPTUU N . N N
B3aMMOJICHCTBHM MU B3aMMOJICHCTBHA.
[Tost I 11 I11 1\Y%
Torapudmer | 1€ P1P2 |18 P3p4/ps| 12 paps Ig psp2
= = =13 =12
13 12
IToTenmanbl -25 +25 jgo dp=25 I(p dp=-25.
12 13

B 3TuX 4yeThIpex MoysiX ¢ NOTEHIManaMu £25 BOZHUKAOT
usnydatenu, nogooHsie Ilenrarpamme B siine (puc.19).

DKCHepUMEHTAITBHO

IIOJIy4E€HHOE CBEUe-
HUE OT TeHeparopa
ToHkux DHepruit

28
2
%\'
———128-27=1

CBeuenune
00KECTBEHHO

KyHnnanuan

Puc.19.11pumepsl
IHenTarpammbl B Siine

Takue PaBHOBECHBIE
(28-27 = 3,5-2,5 = 1) uzny-
YyaTelu ¢ MeHTarpaMmon Oy-
JIyT W3JIy4aTh KaK BOJIHBI
Marepuu, Tak 1 BoiHbI TOH-
KOW DHEPruu:

-1=-5"5", (70)
rae -5 -IIOTEHIIMAJIbl BOJIH
Marepun, a 5°=1/5" - mo-
TEHIHAJIbl  BOJH  TOHKOHU
OHeprum, Hanpumep, ¢op-
MUPYIOIIUX OpPraHbl YyBCTB:
ocsi3aHue, OOOHSHHE, 3PEHUE
U CITyX.

MpI He TOHUMaEM SHEPTeTHKY (QYHKIIMOHATIBLHONW paboThI
OpraHOB HAIIMX YYBCTB IO JABYM HpPUYMHAM: BO-TIEPBBIX,
MPUHLIUIINATIBHO OTBEPraeéM CBEPXCBETOBBIC BOJHBI KaK MeETa-
¢u3uKy, a, ciemoBaTeNbHO, MCKIIOYaeM M3 HAy4yHOro pac-
CMOTPEHHsI MBICIb, TaMITh U BOOOpaKEHUE C MOTEHIIUATIOM
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p* 49
— u* = —-10%", a BO-BTOPBIX, MBI TIPOCTO HE yMEEM H3MeE-
q* 2

pPATb CBEPXCBCTOBLIC BOJIHEI.

***
HNudopmanus, B Tom uncne u Kocmuueckasi, mocTymaer K

HaM B ¢opme Oerymmux BoiH (puc.18), Kak TOPCHOHHBIX, TaK U
MaTepPHATbHO-IJICKTPOMAarHUTHBIX.

OT10oT MH()OPMALIMOHHBIA MAacCCUB MOCTYNAaeT B paBHOBEC-
HbIe (PU3UOJIOTUYECKUE TOUKH OPIaHOB UYBCTB. AHAJIU3UPYET-
Csl UIMU M BHOBb BO3BpAIAa€TCs B OKPY’KAIOLLyI0 cpeay B (op-
Me ToHkoll DHeprum 4yBCTB, WM (DPU3UOJOTHYECKHX OMOTO-
KOB.

AHanu3 mocTtynaronieii u3BHe WHGOPMAIMK TPOXOIUT
yepe3 nepudepuiiHyto HEpBHYIO CUCTEMY OpPIaHOB CIyXa, 3pe-
HUS, OCA3aHUS M OOOHSHHS, a 3aT€M TOCTYIAeT B IICHTPaJb-
HYI0 HEPBHYIO CUCTEMY.

Ha oTkjoHeHHs OT paBHOBeCHS B CHCTEME OpraHoOB
YyBCTB IIEHTpajbHAs HEPBHAs CHCTEMa pearupyer Kak Ko-
MaHHO-pe(dIECKTOPHAS CUCTEMA.

Omnako Tpu  Bcel OECKOHEYHOM MHOXXECTBEHHOCTH
CJIOKHOCTEW ITOM CUCTEMBI, MOAXOJ] K €€ MU3YUYEHHUIO BO3MO-

KEH MyTeM CUHTe3a-MyJbTuILieTHoCTH (Tab:1.19):
MYJTBTH-
‘IJIETHOCTD _
” -1=... (70)
CHHTEC3

CHHTC3

(-1=-5"5) —= +1=(-5"5")
MYJIbTH-
IJIETHOCTH
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Taomuna 19

PacmensieHue paBHOBECHOM YHEPreTHYECKOM CUCTEMbI HA CO-
MaTHYeCKHEe BOJHbI U 3JIEKTPOMATHUTHBIE BOJIHbI O0HOTOKA

HepsHas [Tepucdepuiinas IentpansHas [Tepudepuiinas

cHucTemMa (oprasl 4yBCTB) (opraHbl 4yBCTB)
Horemuwmamst |y _ 55,55 |41 =(5%5% | .1 =.5%5"
paBHOBECHSI

p 57-Toukas DHeprus | 57 -5° /-55
acIeIUICHHE ol ;>< 1o
BOJIH e
© 5 5 5%

-5°75/M BosHA -

5 -4
IToTeHunan comaTU4ECKUX BOJIH paBeH:5 ™ =3,2:107.

[Ipumeuanue
P [ToTeniman BoJiH OMOTOKA paBEH -5° =-3125.

B sTtom mose HepBHOH cucteMbl (Ta0i.19) Bce uerbipe
OpraHa 4YyBCTB CBsI3aHBbI IIEHTPAIbHOW HEPBHOW CHCTEMOM.
[TosTomy, Hampumep, NMPU HAPYIICHUU 3PEHHUS O00OCTpSETCS
ocsi3aHue, CIIyX, OOOHSIHHE.

[Ipu Takoii B3aumocBs3u (Tadi.19) cnenumanuct "meauk
ot bora" MoXeT AMarHoCTHpPOBATH COCTOSIHUE BCEro Opra-
HU3Ma 10 paayXKHOH 000JI0UKe II1a3a.

Bwmecte ¢ TEM, ITIOTCHIO M AJI COMATHYECKOUN BOJIHBI B IIOJIE
B3auMo/ielcTBUS cBeTa hopmupyet noiaychepy LluHb ¢ TokOM
B 10°A [1]:

5°=p;=3,2-10%10=132-10"A. (71)

Bzaumoneiicteus B nonychepe Lunp (71) BuekyT 3a co-
oot mosiBnenue Tsub (puc.20):

5°-p;-Const, = 3,2:10%10-2 = 64-10A. (72)
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CoOCTBEHHO caM OHOTOK CH-
a010 B 10*A Bo3HuKaer TOrAa, Ko-
2 JIeKTPUYECKUH HUMIYJIbC (C
(rne  q=16-10"A-cek u ¢=300
teic.kM/cex = 310" A/cex) moma-
naer B Tpermit I'sma3 Ha cune-
ronyOyro BoJHY anmuHOK0 B 4800A
(Tabn.17):

ge 16107 dcec-3-10" 4/cex =104 A (73)

A 4800 4

Puc.20 ba3ucuas
crpykrypa Knuurnu Ile- B srom (73) ciyuae Hapsanxy c
pemen, rae 64 u 32 - | Guoroxom cuaoo 10*A Bo3HmKaer
4YUCI0 MeporyiugoB B | MarHWTHAasS HMHAYKIHSA C MOTEHIMA-
KOMIIOHEHTE I0JIA mom 10° A
10°A S (1/10% A™. (74)

Takoe (74) none xonebanuii B odbnactu Yakpsel Tpernii
I';1a3 npuBOIUT K 030pOBUTEIBLHOMY 3D PEKTY MEAUTALIMH.

*
k%

CocraBuM OanaHc MOTEHIMAIOB BOJH (Tabmn.19), 3Hasd,
YTO JJI YEThIPEX OPraHOB YYBCTB, B KaXKJIOM W3 OpraHoB Oy-
5 -5
JIET 110 JIB€ BOJHEBI -5” 1 5, TO €CTh

4-2-(-5°) = 83125 = 25-10°
1 (75)
42:(5°)=8-32:10"=25,6-10",

1€ COMAaTHUYCCKOC I10JIC 6y,Z[eT IIpU aHTUPC30HAHCC UMCTb BU/I:
25,6:10%=2510"+ 6:10". (76)

B sTromM ciyuae mosiBIeHWE aHTHUPE30HAHCA HapyIIaeT
paBHoBecue (75, 76):
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25-10°(25:107"+ 6:10°) = 62,5 + 1,5 = 64, (77)

Y U3 BOJH TOHKMX COMAaTHYECKUX dHEPrui B moiyie Marepuwu,
KaKk AdpoauTa W3 TEHBI, POXKIACTCS HOBAsl dHEPTreTUUYECKAS
cyOcrannus ¢ noteHmanoM Tsub (77, puc.20).

N Tam, rae Haimia HaykKa YHbUIO BUIUT JAedeKThl MacC U
KBAHTOB, BelMkas [[uBWimM3anuss TBOPUT CHUsIHME HOBOWM
Knzau.

[lamoknoB Meuy coumanbHbIX I'IepemeH

"47. Hemmnocue ocmanucow:
HECKOJIbKO JHCelIMblX, HeCKOJIbKO
KOpUYHeBbIX U UYepHblX, U He-
CKONIbKO Kpachwvix. JItoou 1ynHo2o
ysema ucuesnu Hascecod.

48. Ilamas, npoucweowas
om C8AUeHH020 PoOd, OCMALACH,
OHA cmana ynpaeusimvscs nepebi-
mu boowcecmeennvimu Llapsamu.

49. ...3meu, komopvie 8HO8b
CRYCMUNIUCL U YCMAHOBUIU MUP C
Ilamou, xomopwvie yuunu u Ha-
cmasnsnu eé”.

Kuuea /[3uan. Aumponocenesuc.
Cmanya XII.

JIroau JIyHHOro HBeTa MCYe3JIM HaBceraa He MoTomy,
YTO OHH ObLIM YHHYTOXKEHbI pacaMM ¢ APYIMM LBETOM
KOKHM, a [MOTOMY, 4YTO OJBOJIOIHA MNpoBejga Many-
MpicauTensi M0 JYHHOMY rpaBUTALIMOHHOMY psiny Ao Ils-
Toii Pacel, a 3atrem Tpancopmupoana [Lsatyro Pacy B Jlroaei
Bosu u Morwu, B bora-Uenosexka (5).

ITepexon Ilstoi Pacel B JItonenn Bonu u Moru npoucxo-
U1 1 OyJIeT MPOUCXOAUTh HE OTYJILHOIO TOJIIMOM, KaK KOJIJIEK-
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THUBHU3allUsiA B CoBeTckom COI-OSG, a IIOCTCIICHHO: 9aCTb COINY-
Ma 3eMIIu AJOCTHUTHCT YPOBH:A Yenopeka Bonu u I/IOFI/I, qaCTb

emé OyJeT HaXOAUThCSA Ha YPOBHE V U JApyrux 0oJiee HU3IINX
Pac (9).

***

Yenosexk Bonu u Moru OyaeT KOHTaKTUPOBATH C JIIOAbBMU
Ha 3emie. Ho ypoBeHb KOHTaKTa OyAeT pa3HbIM:

- C HUCXOASAIIUMHU TIPEJCTABUTEIISIMU BCeX Pac KOHTakT
0ecroJie3eH MPUHIUITHAIBHO;

- KOHTaKkT ¢ Bocxoasamumu Ha yposse I, I, III, IV Pac
majodppexrusen. (Ter um o Kapme, a onu: "I'ocnogu, mno-
munyil". IlaccuBHOCTB UCKJIIOYaeT TBoOp4YecTBO);

- KOHTakT ¢ HuUcxoaamuMu V Pacel OecnoJgiesen ¢ mo-
3UIMUA OPraHM3alMU YNPABJIEHYECKHX CTPYKTYP COIMyMA
3emJIn.

DddexTuBnplii kKoHTakT Jlrogeit Bomu u Moru moxer
ObITh ¢ BocxoassmuMu Many-Mpicaureasmu 'V Pacbl co-
uyma 3eMIIu.

Takux Many-Mseicautenent V Pacel Kunra /[3uan xapak-
TEPU3yeT KaK npoucmeamux or CesameHHoro poaa. Ho aro
HE 3HAYUT, YTO B HUX 0053aTENIbHO TeUeT KPOBb 3€MHBIX Ipa-
Butelieli. CBALIEGHHBIN PO - 3TO Ta YacTh couuyma Mamny-
MeicauTened Ha 3emiie, KOTOpPbIE HA NEPBOE MECTO CTABAT
AYXOBHbIe IEHHOCTH, a MaTepHajbHas COOCTBEHHOCTb JIf
HUX BTOPUYHA.

***
Konrtakt Bocxomsmenrt dactu V Pacel u JIrogeir Bomm n
Horu HyxeH 1151 Toro, 4ToObl co3/1aTh Ha 3emiie coruyM Ho-
cuteneid Pazyma, o0011ecTBEHHO-3KOHOMUYECKas (opMaius

KOTOPBIX CMOCOOCTBOBasia Obl peajm3amuum uX MedTbl 0
Cgetsiom byaymem.
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PeanuzoBate Meuty o CBetiioM bynyiieM MOXHO JIUIIb
IIOCJIE TOr'0, KaK IOMMENIb, YTO M KTO MeUIAeT 3TOi peaJiu-
3alUM.

be3 monumanus CymHocTH Memaromux (HaKTopoB Bce
Peposounu - KonTppeBosonuu, IBOJIOUMH U 3aCTOM
MPOXOJAT KaK Tpareausi poja 4YeIOBEYECKOro, U HET CBETa B
KOHIIE TyHHeJIsI, n0o Bc€ Bo3Bpaiaercs Ha Kpyru Cson.

Coumym, opranusanuei KOTOporo 3aMMyTCs BOCXOASIINE
Isroit Packl B koHTaKTe ¢ JIromsmu Bomn u Morn, pelmuT 3a-
navy rnepexoja KoJu4vecTBa B KadecTBo. 1 Ha 3emie BHOBb
BOCCTAaHOBUTCSI CUTyallusi, KOTopasi Obllla Ha HEH BO BpeMeHa
npeObiBanus Benukod LuBunmuzanuun ABtopoB Kuur u Ctpou-
tenen [Tupamu.

***
BaxueiimuMm (akTopoMm, MEIIAIOIMIUM HaM YK€ CETOIHs
JIOOUTHCA CBETJIOr0 Oyayiiero Ha 3emiie, SBJISIETCSI CTpemJie-

HHUC K HCOITPAHNICHHOMY HAKOILJICHHIO YaCTHON COOCTBEHHO-
CTH.

OT0 HE 3HAYUT, YTO MATEPHUATHLHOU YaCTHOW COOCTBEHHO-
CTH HE JOJKHO ObITh B puHUune. Ho marepuanbHas yacTHas
COOCTBEHHOCTh JOJKHA ObITh OFpAaHMYEHAa B COOTBETCTBHUM C
3akoHamu [Ipuponsr.

Takoe orpaHnyeHue U30aBUT MUP OT AJTYIYHIUX MHPOBO-
ro rocnoacTsa, nepesopaunsaronux ciosa Mor xa I'om, us-
MEHSOIINX [IKATy MEPBUYHBIX JTYXOBHBIX LIEHHOCTEN Ha Ma-
TepUaJIbHbIE IIEHHOCTH YacTHOro KamuTana. M30aBut mup ot
nonbsITOK co3nath Ha 3emie Coumym Paodekoro Tpyna
BoabmmnHCTBa HA THIECJABHbIC M3JIHMIIECTBA MEHbIIUHCT-
Ba. OTnagaer HEOOXOAMMOCTh B aloOJIOreTax MOJUTHKU Pa3-
aesiii 1 BiaacTByil. OcBOOOXKICHHBIC HAPOJIbl, CMBbIB KPOBb
MHOTOTBICHYHBIX KOH(JIMKTOB, IPUCTYIIAT, HAKOHEI, K IO-
CTpoeHuto cTpyKTypbl Conmyma, 1ocToiiHOro boros.
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***
Hapoap! 3eMnn nOJKHBI TBEPAO 3HATH U KPENKO MOM-
HuTh: [lupamuaa crpykrypsl ConriymMa, OCHOBAaHHOIO Ha pad-

CKOM TpyJi€ TO€B (U3r0eB), HE MOXKET OBbITh MOCTPOEHA BO BCE-
MHUPHOM MacliiTae.

Cerognsimiaue parMeHTsl 3Toi [Iupamuasl pyxHyT, OO
OHU MPOTHBOPEYAT IBOJILUMOHHOMY Xoay pa3Butust Ho-
curteJieii Pazyma (5).

***
9KOHOMI/IKa, KakK KOHIOCHTPHUPOBAHHAA IIOJIUTHKA

(K.Mapkc), Bceraa cBepsijia X0 CBOErO pa3BUTHUS C YPOBHEM
pa3BUTHUS HAYKH.

Ilepexon OoT HayKH K METaHayKe, U IPUBHECEHUE B Halle
Cosnanune peansHoctu Tonkux OnHepruit EgmHoro Kocmoca
U3MEHUT HKOHOMHUKY M BMECTE€ C HEH CTPYKTypy couuyma
3eMiIn.

ToBapHO-JICHE)KHBIE OTHOIICHHUS, TJI¢ A€HBI'H - (peTHIl,
"KpoBOCHaO:KeHMe' comMyMa, U CaMH SIBIIIOTCA TMPOJAXK-
HBIM TOBApOM, U3MEHATCA U 110 (OPME U IO COJICP>KAHHMIO.

AHaM3 TOro, Kak NPOU30MAET HU3MEHEHHE TOBApHO-

JICHE)KHBIX OTHOILEHUH, S HayHy C MPOJOJDKEHUSI U3Yy4EHHUs
MaTepHAJIbLHON M HHTEJIEKTYAJIbHOH COOCTBEHHOCTH.

i
MatepuaiibHasi COOCTBEHHOCTh UMeeT cBou aHajoru. OHa

1o100Ha MOTEHIMAIBHOW SHEPIrUU; OHA NO00HA SHEPTUH Ma-
tepun Enunoro Kocmoca.

WHTemiekTyanbHass COOCTBEHHOCTh TaK)Ke HUMEET CBOM
aHAJIOTH: OHA MOJA00HA KMHETUYCCKON SHEPrUu, M OHA K€ I10-
noo6na Tonkoit Dueprun Ennnoro Kocmoca (ta6:1.20).
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Taomuna 20

JHepreTuKa MaTepuaJIbHOM
M UHTEJJIEKTYaJIbHOW COOCTBEHHOCTH

[TonoOus Horenimansnas OHeprus Marepuu
. SHEPTHSI
MaTepuagIbHOU
2 1/3 ot Equnoro
COOCTBEHHOCTH E,=mc
KocMmoca
[TonoOus Kuneriieckas Tonkast DHeprus
. DHEPTUs
WHTEJUICKTYaTbHON 373 ot EAioro
COOCTBEHHOCTH E, = 1/2:'mc*=ma,’ A
KocMmoca
OTtHolIEHUS E,:E.=2:1 1/3:2/3=1:2
PaBHOBecue 1/3-E,=2/3-E,=1/3-2=2/3-1=1.

Takum 06pazom, (Ta6:1.20) OTHOIICHHE MOTEHIIUATBLHON U
KMHETUYECKOW PHEPrHH B MOJSIX TpaBUTAIMHU (B TOM YHUCIE
3emin) UMeeT OOpaTHBIM MOTEHIMA MOTEHIUATY OTHOIICHUS
Oueprun Marepun u Tonkoit Dneprun Equnoro Kocmoca.

AHaNOTUYHOE OTHOIIICHUE CBS3BIBACT MEXIY CO0O0M Ma-
TEPUAITBHYIO U MHTEIUICKTYyJIbHYI0 COOCTBEHHOCTH (Tabm.21).

Tabmuma 21

OTHOLICHUE MAaTePUAJIBHON M HHTEJJIEKTYAJIbHOU
coocrBennocTH Ha 3emuie u B Kocmoce

Ha 3emine (B nmonsix B Eaunom
CoOCTBEHHOCTD
I'PaBUTALIMH ) Kocmoce
mamepualbHasi _ mamepuailbHas _
UHmMeJl1eKmyajibHasl B UHmeJlleKmyajlbHasl
Ilepeouenka 1en-
o E =mc? Onepeus Mamepuu
HOCTEW IpH mepe- n = =
1 Toukasa Onepeus
BOILIOIIECHUAX E, =—-mc
2 T2 15
2:1 373
"Coobma- | Koutyp -«
ommecss | kosedanus 21 =172
cocyabl" | Pesonanc 22=485 1S5 1/4=1/2-1/2
“;E?H“Z AHTH- 441=55055/4=1/4+1
nennocrei | PE3OHAHC 4-1=3505 -3/4=1/4-1
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HeoTBpaTuMoOCTh TIEPEOICHKN IIEHHOCTEH TIPHU TIEPEBO-
IUTONICHUSX, U CBS3aHHBIC C HEW HEMPHUSATHOCTH JUISl OJIUTAp-
XOB, a TaK)Ke JUHAMHUKA TIEPEMEIICHUs 1IEHHOCTEH MO MPHH-
numny ''coodIaKImXxcs cocya0B'", 3aCTaBisA0OT Hac, emE Oy-
Iy4dd Ha 3emiie, 3aJlyMbIBaThCsl HAJ] KOCMOTOHHeEH COOCTBEH-
HOCTH.

***

JIroGast coOCTBEHHOCTh, Kak (opma BIOKEHHOW B Heé
SHEpruM, cymectByeT B pacumpsmomeicsa (T.c/m, = 8) Bce-
JICHHOM U MEePUOJAMYHOCTH MyJIbCallui B 00beMe HHEPIIMOHHON
cucremsbl (T,=4) u BHE HHEPIIMOHHOMN cHUcTeMBI (T = 3).

[lynpcanyst KBAaHTOB B PACIIMPSIOLIEHCS BCEIEHHOM

(GopMHUpYET MOTEHUUATbHO-KUHETUYECKYIO BOJIHY WJIH BOJHY
MaTepHaIbHO-UHTEIEKTYalIbHON cOOCTBEHHOCTH (puc.21).

Kynnanmn
AT oc/me=8 Kunernueckas sHeprus
8 53:y JIroneit Bomm u Uoru
L~
7 ,
Kympannau
Kunernueckas sHeprus
V pacel Many-
Mpeicnurenen

[ToTeHManbHas 3HEPrust

L IL, IIL, IV pac

Puc.21 ITorenuunaabHo (S;=6) - KHHEeTHYECKAS
(S,=3 u S;=3) Bosina B 00bsaATHAX KyHaaaunu
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B sTom ciiyyae moTeHuManbpHas dHEprus (MarepuaibHas
cobcTBeHHOCTD) OyaeT nenbto xu3Hu I, 11, I u IV Pac.

UerBepras Paca nakonut e€ no npenena T,= 4 B konuye-
ctBe S| = 6 (puc.21).

Ilepexon ot IV Pacel k V Pace BbI30BET mepeoneHky
LIEHHOCTEH.

[Istass Paca HayHET COMOCTABIATH 3HAYMMOCTH MATEPH-
anbHOU U TyXOBHOM neHHocTel (puc.21). [1aras Paca nakonut
MAaKCUMAJIBHBIA ISl TOJIA TPABUTALIMM TyXOBHBIN MMOTEHIIMA
S, =3 (puc.21).

Hanmnune nyxoBHoro moreHumana S, = 3 npusenet Ild-
Tyto Pacy x otHomenuto EiE,= S,:S;= 3:6 = 1:2. CoiicTBa
TMOJISI TPAaBUTAMK OyIyT MCUEpTaHbl, a JaldbHEHIIee HaKoIJie-
HUE NYXOBHOM sHepruu Many-Meiciurens V Pacel npusener
K €ro 3BOJIOIIMOHHON TpaHcdopmaiuu B YenoBeka-bora, Ye-
nosexa Bonu u Horu (puc.21).

Tpanchopmanus S, = 3 B S;= 3 mpou3oiaeT HA TIECTOM
JTane OBOJIOLMH, NPOU30MAET ¢ mnomoubio KyHnanuHu
(puc.21).

"Mocae roro Crpoutean (Jliomu Bomu u Morn), 06-
JEeKINCh B CBOIO MepByI0 000J109KY, CIyCKAIOTCA Ha 0JIU-
CTAIIYI0 3eMJII0, M HAJ JIJIbMHU TIJ1aBEHCTBYIOT, OyAy4H
HMH caMuUMu".

Knura J[3uan. Aurponorenesuc. Crtanna VII. m.7.

[osiBnsiercs: 6o:kecTBeHHasi BjaacTh. Ho ckonmpko dopm
Biactu 0610 10 Ctpouteneit? IloaTomy He Jir0d6asi BJIaCTh OT
Bora! U uro6s! nousite YTO? x UeMy? HaMm Hag0 oOpaTUTHCS
K aHanu3zy AOCOJI0Ta B TOYEYHOM Y4YacTKe BOJIHbI CBeTa
(puc.22).
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CTOpOoHBI TPEYTroJIbHUKA:
a=mc=E,c= eouoczz 1.
Bricora (h) TpeyronbHuka:

h= l +1= ﬁ
4 2
Pannyc okpyxHocTu:
R=2,_35
3 3
[I;momaae TpeyroiapbHUKA:
Ly
2 4
[Lnomane kpyra:
S, =nR*= é;z .
9

JlnmuHa OKpyKHOCTH:

L=2nR=§J§n.

JlnmnHa r= %h.

Puc.22 A6comor (Terpakcuc,
Terparpammarton. Puc.12) B T0-
YEeYHOM Y4YaCTKe BOJHBI CBeTa

3akoubl Kocmoca Enu-
Hbl U WX TIOJIOOWS CTpaBell-
JUBBI Kak I MakKpoOMUpa,
TaK ¥ JJII MUKPOMHpPA, B TOM
YHCIIC I TOYEYHOTO y4acT-
Ka BOJIHBI CBETa, KaKk OBl HE
ObUT MaJ »dTOT TOYCYHBIN
Y9aCTOK BOJIHBI.

Kak 0bl He OblLI MaJj
TOYEYHbIH YYAaCTOK BOJIHBI
cBeTa, B HEM IPOTEKAKT
B3aMMOAEHCTBUSA, NMPOMUCXO-
AAT  U3JIy4YeHUe-Iorjouie-
HHE, YJIbCalU.

O xapakrepe mporuec-
COB, IIPOTEKAIOIIUX B TOYEU-
HOM YYacTKE BOJIHBI CBETa,
MOXHO CyAUTb IO HX TI€o-
METPUYECKUM  MPONOPLUAM
(puc.22):

1. PaBenctBo S, = h/2
MOKa3bIBa€T, 4YTO IIpU B3aM-
MozeicTBusix p;=10 B moie
AobcomoTa (puc.12) Bo3HuKa-
€T MPOTUBOJACHCTBUE, SKBHU-
BaseHTHOE h/2 = /5 /4.

Hama nuBnnmzanus wuc-
MOJIb3yeT 3aKoH: ''neiicTBHe
PaBHO MNPOTHBOACHCTBUIO" U
CO3/1a€T, HAIpUMEp, PaKETHO-
KocMudeckuit ¢uioT Ha "Kepo-
cuHe".
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Benukas Husnwimszanus, a B llpupoae - CBer, UCIIONB3Ys
paBeHCTBO S, = h/2 unmu 2S, = h 11 co3gaHus CHIIBI TATH
(puc.22):

F,=h=2S~=5/2, (78)

MeXKIAY ABYMS IHUC-TPAHC M30MepUYECKMMHU AOCOJTHOTAMH
(puc.13, puc.14), coznanu HJIO. IloHumas, 4Tto CBET, TPaHC-
¢popmupys Bce popMbl IHeprum, co3gaet csou Ilogodous Bo
Bcex acnekrax mojsa Exunoro Kocmoca, Benukas L{usunu-
3anus npeactabwia Equnbiidi Kocmoc kak Cucremy TsaHb-
Hunb B Cusinum JIn (puc.20).

2. JlerarenpHble anmapaThl Benukod l[luBunuzanuum mpe-
0JIOJICBAIOT TPABUTAILIMIO B YCIIOBHUAX, KOT/Ia TMOTCHIMAI - JK-
BUBAJICHTHI CTOPpOH CBAIIEHHOTO TpeyroibHuKa (3, 4 u 5) goc-
TUTAIOT KBaJpaTa CBOEH MEepBOHAYAIBHON BEIIMYUHBI, TO €CTh
CTAHOBSITCS paBHBIMK 5 =a; 4° =b u g =9 (puc.23).

A\ B »Tux ycnoBusix BbICOTa
_ TpeyroiabHuka (h,) Ha CTOPOHY a

b=16 =25 CTaHOBHUTCSI PABHOM HYJIIO:
h,~0 hy = 2x/(p—q)(pa—b)(p—q)p =0, (79)
"L g=9 TakK Kak moJiynepuMerp (p) Tpe-

yroiapHuKa (puc.23) paseH 25, a
Puc.23 Dmopa cui npu (p-a)=0:

IEePExXoae K HEBECOMOCTH

b a+l;+g _ 25 +;6+9 =25 WU p-a:25-25:(), (80)

a, cienoBateNbHo, U h, (79) cTaHOBUTCS paBHBIM HYJIIO.

[Tosienenune Honp-nmorennuana (h, = 0, puc.23) o3Hayaer,
yro HJIO mnpeononen HeBecoMocTh, a MEIUTUPYIOIIUNA OT-
KPbLI KaHaJIbl 9KCTPACEHCOPHOW MPOBOJAUMOCTH.
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O KoJMYecTBE TAaKMX KAaHAJIOB IIPOBOJMMOCTH TOBOPHUT
Knwura Ilepemen, Ha3biBas ux uncio pasHoe 50.

3aumcrBoBaB Marepuan Kuuru Ilepemen, Kab6aa roso-
put o 50 Bopotax kak 0 bore AUH CO® [8].

Ho ecnu monxomuth k mpoOneme 0e3 MHCTUKH, TO MBI
UMEEeM JIEJI0 C YacCTOTOW MyJbCAllMU JIBYX LIHC-TPAaHC H30MeE-
pudeckux mnoaycdep BosHbl (waum Luup (puc.13, puc.14,
puc.20), rae BO3HUKAET pa3HOCTh MOTEHIManoB, paBHasd (80,
puc.23):

s0— (p: a+l;+g :25j_(_p=_a+b%=_25j, (81)

PucyHok 22 - yHHUKaJ€EH.

MHOIrMMH TBICIYCIECTUIMH KOCMOTOHHUSI AOCOJIIOTa H
Caera BoJIHOBAJIa Jy4YIIre yMbI YC€JIOBCUCCTBA.

AOCOIIOT B MOJIC CBETa,
kak 0a3uc 3akoHOB KocMmoca,
Bpyuaica borom Moucero

s u3ydeHus no Kuauram
(puc.24).

Tak BOJNXBBI BpEeMEH
Berxoro 3aBera mpencraBiis-
au cebe mpolecc MpOocCBelle-
HUS HaIlero colydyMa Ha
3emie.

Ho to 11 motomxun Mowu-
cesl Bce TOHSUIM HE Tak, TO JIN
"IIpupona orabixaeTr Ha ae-

TAX", HO coBpemMeHHbIN WNy-
Puc.24 Mowuceii nosty4aer J@aU3M TaKKe JaleK OT CYI-

cKkpukainu 3akona [6, c1p.355]| | ooru Cxpusaeii 3aKonoB
Emnnoro Kocmoca, xak u npyrue penurnosssie Kondeccun.
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[ToaTomy, yBakaeMblii YUTaTeNh, HaM HAJ0 pa3o0paThCs C
TEM, YTO MPOUCXOAUT C AOCOTIOTOM B TOYEYHOM Yy4YaCTKE
BOJIHBI cBeTa (puc.24).

***

B sHepreruueckoii cucreme "AOGcCoa0T B moJe cBera'
BO3HUKAIOT Pa3HOCTH MOTEHIIMAIOB, SKBUBAJICHTAMH KOTOPBIX
SIBJISIFOTCSL KOMIIOHEHTBI TPEYrojibHUKa AOCOII0Ta M OKpPY-
xatomiero Aocomor Csera (puc.24).

B monsx ¢ 3TMMu pa3HOCTSIMH MOTCHITMAIOB OYyIyT BO3-
HUKAaTh CHa4yaJla KOHTYPbI KOJICOAHUM, 3aTEM UMITYJIbCHI U3ITY-
qenus (mc), a 3ateM sHeprus (mc’) usnydenus (1a6:1.22).

Tabaunra 22
KomOunnaropuka myabcauuu Adcostora B noJe Cpera
(puc.24)
DKBHUBAJICHTHI Pa3HOCTSIM MMOTEHIINAJIOB
®opmsbl
nonen IToJis NMHEWHBIX BOJIH Hoxs mosepxito-
CTHBIX BOJIH
Komrmo- a= r= | R=|h=| L= S, = Sc=
N IR NS P BN
(puc.22) 1 6 3 2 3 4 9
Kontypsl 1,_\/5,_\/5,_\/5,_2\/5 V5 5
o - — 9 — 9 — 5 —7 — —7T
KoJieOaHu! 6 3 2 3 4 9
6555255355451 | 94554x5n
Nmnynbcsl
6 36
6255 525 P53 5 2S5 1y 2 (4x5m)
Snepris V5 5245) 6§ V5rs@Nsay’ | ©V5) 64(4 )

B nosnsx paBHOBecHsI, KOT/1a TPOUCXOAUT, HATIPUMED, U3-
Jy4Y€HUE CBETa, FHEPrus KoyieOaTeabHbIX KOHTYpOB (Tabi.22)
OyAeT uMeTh OOpATHBIE TOTEHINAIIBL:
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6 o5 = V5] o BV5) o (4-52) -
62

64

O0v5] < (4-52F (52

Bo3HukHeT noje PC30HAHCHBIX KOJICOAHMIA:

(365255505755400m%)%(2025-4007%) S 6°.  (83)

***
DHepreTuyeckue KoyieOaTelbHble KOHTYPhl BO3HHUKAIOT

TaM U TOTJa, TJI¢ ¥ KOTJla YHEPreTUYeCcKasi CUCTEMa BBIILIA U3
paBHOBECHSL.

BBIHIGI[IH&?I N3 PABHOBCCHUA OHCPICTHYCCKAsA CHCTCMaA
CTPECMUTCA BCPHYTBLCSA B COCTOAHHC PABHOBCCHA C aHTHUPC30-
HAaHCHBIM IOTCHIMUAJIOM, PABHBIM HYJIIO, U PC30HAHCHBLIM II0-
TCHIOMUAJIOM PaBHOBCCHUSA, PaBHBIM CAWHUIIC.

JlocTm)KeHHe paBHOBECHN B JHEPTETHYECKOM TIOJIE JIU-
HEWHBIX BOJH OYJIET CBSI3aHO C aHTUpe30HaHCOM (83):

36 5255505 755 4007, (84)
05-36+25-115-36+50=145-36+75=395 400n°.  (85)
050514+11=25539+11=50% 4007". (86)
05050550-25=25% 4007, (87)

B snepreruueckon cucreme ""A0coaw0T B moJie cBera'
dbopmupyercs pe3oHaHcHas cucrema (83, 87):

(4007°-25)%(2025-4007) S 6°. (88)
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[Tepexon aToii (88) sHEPreTUUECKONW CHUCTEMBI B PEXKHUM
AHTHUPE30HAHCA MPUBOJIUT K CyMMapHOMY MOTEHUHUANy, PaB-
HOMY

[(4007*-25)+(2025-4007*)=2000=2"5’156". (89)

Bo3HnukaeT koiaebaTenbHbIN KOHTYD:

5°=125 5 (6/2)" =81, (90)
U B 00JIACTH aHTUPE30HAHCHOTO PAaBHOBECHS TTOSIBIISICTCS Pa3-
HOCTh TIOTEHIIUAJIOB, CBsI3aHHAs ¢ CyOCTpyKTypoH (9+2) mare-
PUHCKON OMOKJIETKHU IIPU €€ pa3MHOXKEHUU JeJIeHUEM (MUTO3
OMOKJIETKH ):

125-81 =44 = T(9+2) 5 0 5 81-125=-Ty(9+2)  (91)

|  JKenckoe Hauano |JIt060Bb | Myskckoe Ha4aso |

"Ilnoaurech, pasmHoxkauTech!" - ckazan Co3zgarenb, U
B OTOM HE€ ObUIO HUKAKON yIrpo3bl, KOTOPYIO HbIHE HECYT IIO-
ToMkH Mowuces (puc.24).

i
Cerogusitinuii Many-Meicnurens mo0oi Pacel nomkeH

IIOHATH, 4TO HEJBI0O €TI0 KuszHn siBJisieTcsl MO3HAHME npu-
YMHHO-CJIEACTBEHHbIX cBaA3edl Eaunoro Kocmoca.

CeropnsmiHuii MaHy-MbICIUTENNb JOJKEH 3HATh, 4TO
WHIWBUAYAJIU3M OAMHOYKH THOEJICH, YCIeX MOXKET COMYTCT-
BOBATh TOJIBKO KOJJICKTHMBHOM JESITCIILHOCTH B JWHAMUKE W3-
MEHEHHS 00IIIeCTBEHHO-DPKOHOMHUYECKUX (hopMaIiii Cormyma.

Jnnamuka nzmenenus kak camoro Hocurens Pazyma, tak
u Pac, u o01ecTBeHHO-PKOHOMUYECKUX (hopmaluii cormyma,
Kak u Bc€ xuBoe-HexkuBoe B Eqnnom Kocmoce, cBsizana ¢ A6-
COJIFOTOM B TOYEYHOM Yy4YacTKe BOJIHBI cBeTa (puc.22) u Oery-
el MOTEHUHATIbHO-KUHETUYECKO BomHOW (puc.21), uzmy-
gaemoit A6comrotom B Kynaanunau (puc.25).
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Paca: Lluc-Abcomior OOGILECTBEHHO - HKOHO-
Tpanc-Kynnamnuy  mugeckue hopmaryn
Tromu -8 I/ICTm;ﬂbli/i KOMMYHH3M
Bomn 1 -7 2_[(/) dp=28.
Horun “
6 HNceTHHHBIA conMaIn3M.
AV -5 TocynapcreenHblil nvnepuanusm (CCCP).
I\Y Nmnepuanuszm
I ®eonalIbHOE KPEOCTHUYECTBO
I Pa6ctBo
1 [lepBobOrITHAS OOMIKHA

6
\ —T 2J.go dp =35
1

R A TR

Huc-Kynnanuan  Tpasc-AOCONIOT

Puc.25 ®opmupoBanne AdconroTom B KyHIaIuHn nTH
Pac Hocureneit Pazyma, JIrvoaei Boaun u Uoru u
00111eCTBEHHO-D)KOHOMUYECKHNX opmanuii.

Hu unnuBunyansHas JIMUHOCTh, HU COLIUYM 3TUX JIMYHO-
CTE€H HE CMOTYT BBIKHThH, €CIIM X dHEPTUS OyJET IPOTUBOCTO-
atb 3Heprun Kocmoca.

JHeprusi Kocmoca - kopeHb J11000i JBOJHOLIHMH: H
aunyHoct U Coumyma, a KopeHb camoil sHepruu Kocmoca
CBsI3aH C B3aUMOJCHCTBUSIMU CBEeTa B AOCOJIIOTE U IyJIbCAIlH-
et Kynnanunu (puc.25). [Tosromy u Pacsl Hocureneii Pazyma,
1 UX OOIIECTBEHHO-KOHOMHYECKHE (DOpMaIMK UMEIOT 001IIee
sHepreTudeckoe Havano: A6comor B Kynnanuau (puc.25).

['oBopst 00 0OOIIECTBEHHO-DKOHOMUYECKUX (HOpMaIUsX:
MEePBOOBITHO-OOIIMHAON, paboBIaaenbuecKkor, ¢HeoaaTbHO-
KPEITOCTHUYECKOM M KalMMTAIUCTHYCCKO-UMIIEPHATUCTHYEC-
KOH, 51 TOHMMar0 X TaK ke, Kak 0 HuX ropopui Kapi Mapke.

Mowu pasHoOTJIacus ¢ MapKCU3MOM-JICHUHU3MOM BO3HHU-
KalOT Ha CTAJIUU OMPEEICHUS 3TUM YYECHBEM COIHAIU3MA.
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PasHornacus cBsi3aHbl C TEM, YTO COLHAJIU3M B CTPaHaX
Counanucruueckoro Coapyxecrsa XX Beka HUKOI/IA U He
crpowiicsi. CTpowiicsl TOCYJapCTBEHHBIM HMIEPHAIN3M, TJIe
POJIb KaNMTAJIUCTOB B3sja Ha ceOsl MapTUHHO-TOCYNapCTBEH-
Has HOMEHKJIaTypa.

UctuHHBIN conuanu3M U UCTUHHBIA KOMMYHH3M OyJeT
ctpouts Bocxoasiman Ilsaras Paca, koTtopyro OyayT y4uTh U
HacTaBJAaTh JIogu Bouau n Horu.

CTpouTenbCcTBO ColMain3Ma U KOMMYHHM3Ma Ha 00JIOM-
Kax yXoAsammux (opmaruii He HapyIIUT CEMEPUYHYIO MyJIhCca-
o Kocmoca (puc.25):

8 6
(Const, = 2)x[ [pdo-[o dgo] =35-28=17. (92)
6 1

***

B pabore Enunbiii Kocmoc s moapoOGHO paccmaTpuBaro
TEKCThI Benkou [{uBunuzaiuu, cBsi3aHHble ¢ npupoaon Pac.
B nanmnom "BBenenuu B teopuro Eamnoro Kocmoca" 4
OTPaHUYYCh TE3UCHBIMU cBeaeHUsIMHU ([2], Ta0m.23).
Ta6nuia 23
Caenenus o Pacax (puc.25),
uznoxxeHHsle B Knure /[3uan (AHTponoreHesuc)

Pacer Tekct Crann Ne
Craurg
18. epBoie 66111 Chinamu Morn. ChIHBI
Cranua
I | ux cranu moromcrBom Kearoro Orua u v
beJsioit Marepu
19. Bropas Paca npousouuia 4yepe3 noy- Cranma
II | xoBaHue u BbIAeJIEHHE, A TI0JI0BAS - U3 v
becnosioBoi
1 22. Torna Bropasi pasBujia posKaIeHHBIX Cranna
u3 aiua, Tperbio VI
v 36. UerBeprasi Paca pa3Buia peusb (peub | Cranna
TOJIBKO Y YeJIOBEKA) IX
48. IlaTas, npoucuieamiasi U3 CBsIIIEHHO- Cranua
V | ro poaa, ocrajiachb; OHa cTajia ynpas- XI1
JaTbes boxecrBenubivu Hapsimu
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Takum oOpa3zoM, puc.25 HalO paccMaTpUBaTh Tak: IBO-
monua BuaoB Hocureneit Pasyma cBsizana ¢ Pacamu, a OBo-
Jro1Ms 00IeCTBEHHO-IKOHOMUYECKUX Gopmaruii - ¢ Uenose-
KOM.

***

Cranua V (Autponorenesuc): "18. IlepBbie 0bl1u Chl-
Hamu Horu", - roBoputr 0 TOM, 4TO MbI, COBPEMEHHOE YEJIO-
BEUECTBO Ha cerofHsmHel 3emiie, co3gaHbl He camMuMm Co3-
aaTeJieM HemoCpeACTBeHHO, a Benukon [{umBunmzauuen Jlro-

ner Bonmum u Horu, YemnoBeko-boramu, KOTOpble KWK Ha
3emMJie U MOKUHYJIH €€ B MPEIJIBEPhE reOKaTaKIN3Ma.

Takas Touka 3peHust coryiacyercs ¢ npuniunoMm Co3uaa-
TeJbLHOT0 Pa3sMHOKeHHs: MOJ00HOE pOXKAaeT MmojobHoe, a,
CJIe0BAaTEIbHO, OJIHA [IUBUIIM3AIMS MOXKET POXKAaTh APYTYIO,
noJ00Hy10 cebe.

***
JIro6oe xuBoe pacter. PacteM 1 Mbl: UBUIM3AIUS - Pe-

O0eHok. Pactém 3a cuer (POTOCHMHTE3a B CIIEKTPE COJHEUYHOIO
Oenoro cera (Ta6m.17).

Hamre cosmanme xak ChiHoBeil Morm COIPOBOXKATIOCH
dhopmupoBaHueM Ha 3eMJie YEThIPEX pac IO LBETY KOXHU: Oe-
JIBIX, KPACHBIX, KEJTHIX U YEPHBIX.

[IBeT KOXK KaXI0M U3 3TUX pac UMEET CBOKO UHIUBUIY-
IbHYIO Pa3HOCTh JITMH BOJH (Tabu.17), a yepHbId BET OTJIH-
gaeTcss OoT Oenoro tem, uro Oenbii m3nmydaer (T,c/m,=8), a
yepHblid noriomaet (T,m,/c=2).

Meny pacamu 1o BTy BO3HUKAET KOHTYP KOJICOaHUS:

[Tosie nznmyuenus ITone morsomenus
(ecTb OenbIii 1IBET) (ecTb YepHBIi 1IBET)
AB + AK + AK — T,w,/c=2 (93)
Tyclw, =8 T AB+AK+AK
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B »tom (93) chnekTpaJbHOM TIOJIe KOXH Pa3HOCTH
AK=1400A u AXK=70A cBs3anbI MEXTy cOO0OH Kak

AK + AXK = 1470A =21 AXK.

(94)

Takoe (94) KpacHO-KEJITOE COYCTAaHUE MO3BOJIICT YEIIO-
BEUECTBY Imoryionate ToHKyr OHepruro +21, uznydaemyro
KBAHTOM CBETa C IMTOBEPXHOCTHIO 6 (puc.2).

Pasnocth »TuX morenumanon (94, puc.2) popmupyer 42
boxectBa Cepaua (ayury no Kuure MepTBbIx):

a MYJIbTUILVICTHOCTD!

21-(-21) =42,

5875 (9+0), mpu 5+7+(9+0) = 21,
MIPUBOJMT K 3aPOXKICHUIO0 OMOKIIETKHU.

(95)

(96)

[MTostomy Kaura J[[3man yrtBepxkmaer (T1ab6n.23), dro
"IlepBbie Ob1IM ChiHaMM iHoru. ChIHBI UX CTAJIM MOTOMCT-
BoM Kearoro Orua u benoii Matepu" (93):

ITose N3nyyenune ITormomenue
AE+AK+A)KE Tyw,/c=2 _
Kenteiii Orerny + Tyc/lw, =38 AE + AK + K
benas Matp AB+21NMK L 2
8 T AB+2IAK

97)

Kosnebanus

(AB +21AXK)* 5 T,’=8-2

2
B xenro-6enom mnone ¢ nepuognyHocteio T,” = 16, BO3-

2
HUKaeT noBepxHocTHas (A)” BonHa.

*
kk

[ToBepxHoCcTHast >kenTo-Oenas BosiHa (97) cTaHOBUTCS
u3JyyaTtesieM, U U3jaydaeT Oeryiyro JUHEeHHyto BojHy (97):
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(AB+21AK) < T2

AB + 21AK AB 21AK
— sl o u — &= .

98
TO TO TO ( )
B stoMm (98) xenro-6enom mose mosiBASOTCA CyOCTpyK-
Typbl (91+0) u Tpu xentbie "manbMbl" (Tab1.17):

AB=30004 21 (301 a3 Tk
T,=4 4 4

(9+0)-100 5 3-70-(7/4=p/q=p*/q*). (99)

Martepunckas (9+0) cyOcTpykTypa OHOKIETKM HayMHAeT
cHaOkaTbes 3apsiaaMu (p U q) U uMmmyiabcamu (p* u q*) mpic-
au 1 BooOpaxkenus. [losiBasercs "3apoapliin” MOJSIPHOTO BUX-
ps ¢ moTeHuanoM 2,1 (3apojsir xaymru, 99):

(9+0)53-70/100-(7/4) = 2,1-(7/4=p/q=p*/q*).  (100)

"6. Kopenb Kusuu O0b11 B kaxaod Kamime Oxeana
BeccmepTusi, 1 Oxean O0bu1 CBeroMm Jlydye3apHbIM, KOTO-
poiii 0611 Orab U Temuo, n [IBu:kenne. Tbma ucuessna u
0oJiee He CylIeCTBOBAJIa; OHA Mc4e3sa B ¢cBOéM EcrecTBe, B
Tene Orus u Boasl, OTua u Marepu".

Knura /I3uan. Kocmorenesuc. Cranna I11.11.6.
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HOBbIW 3ABET rOCMNOOA HALLEIO NMNCYCA
XPUCTA N BETNTMKAA LIMBUTTN3ALINA

"Ux (Ham yenoBeueckuii) pa3yM He ObL1 cBOOOeH. SIpo-
CTHOM M 05KeCTOYEeHHOI Obli1a uX 00pH0da ¢ JyxamMu MPUPO/bI,
00J1a4eHHBIMHU B HU31IHE (POPMBI, U C IEMOHAMH - X031€BaAMH
npeucnognu. UHorna oHm Tepmesin mopaskeHue, a HHOIAA
oJlep:KUBAJIH MO0Oey.

Ounu xkpuyaau odopasam, kortopbie OHU €032 CBOMMH
CcOOCTBEHHBIMH PYKaMM, U 3Be31aM, U TeM, KOT0 HeJib3sl YBHU-
netb: '"Packpoiite Ham Taiinbl Hammx oTuoB. MbI cjienbl,
IJIyXM U TJIYNbI 110 CPABHEHMI0 ¢ HAIIMMHU Bparamu. Mbl 1a-
puM B TeMHOTe B mouckax Cpera, 3a:xkermero Oromnb, cedvac
TaK cja00 ropsimmii BHYTpM Hac... Tak nmycTb Mbl Jy4lne
ympeM, 4yeMm OyaeM BeYHO CTPaJaThb OT IJIOXKYlIeil HAc 00JiM B
HEYTOJICHHOH Kaskae 3Toro Ceera''.

4. 3ateM npoOyamnJjoch cocTpaganmue B cepaune Moryiue-
cTBeHHOro, Toro, KTto BesinuecTtBeHHo e3quT Ha besoi Jloma-
au; 1 OH OTBeTWJI TAKMMH cJJoBaMu: "' moiwio BaM CBoero
Crpina. OH Oyzaer o6s1a4eH B Orons u 0yzer ¢axesiom, KOTOPbIii
3azxokeT Orons B Bammx cepanax. OT 3a:K:KeHHOT0 TAKUM 00-
pa3zoM OrHsi MCTHHHBIN CBeT 3acusieT HAJA BaMu''.

IIpocTpaHcTBO MeXKIAy BEPXHUMHM M HMKHUMH BOJAAMH
He0ec OoTBOpPHMJIOCH, U sABHJICH HekTo, MOrymecrBeHHbIH U
SIPKHH, CJIOBHO coJIHIE. OH cTaj1 HA 00pallleHHOW BBEPX Jayre
TemHoi 3Be3abI U KOCHYJICH HE3PAYHX IJ1a3, yuIed U ryd Bcex
npocuresiei, coOpaBmIUXCA TaM BH/A€Th, CJAbIMIATHL U TOBO-
puts ¢ Hum.

N ckazan On um: " nocian, 4yToObI ObITH (hakesiom,
KOTOpbIH 3a:xxkeT OroHb B BallMX CepALAX, U S OCTAHYCh C
BaMM JI0 TeX Nnop, noka CesameHHbId CBeT He 3aCHSAET TAK AP-
KO, YTO KasKAblil Bpar CTaHeT BUJAEH BAILLIUM IJIa3aM, HO TOJIb-
KO Bbl Oyjaere 00JagaTh CHJI0H, YTOOBI YHHYTOXHUTH €ro.
HNnute, cobepurte Tomiimso u passeaure Oroun'.

Knura [[3uan. Teorene3uc. Ctanna VI, n.3 u n.4.
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***

Ota Cranna Hanucana 10 MMUIMOHOB JeT Hazan. JIBe
TBICSYM JIET Ha3aJ CUTyalus, onucanHas B CTaHlle, TOBTOPU-
nack, 1 Ha 3emunto npuien Mucyc Xpucroc: cbiH cBATHIX Ho-
cupa u Mapuu (uesoBeueckue Hauana) u Cein Co3zgarens
(00:xecTBeHHOe Hauanno).

CoveTraHue CBOMCTB Y€JI0BEYECKOr0 U 00:KeCTBEHHOI0
Hauan npucyme Yenoseky Boam n Morn, To ects Bepumae
Opomounn nymu u tena Hocutens Pasyma, onmmcaHHOM B
Teorene3zuce Kuuru J[3maH, pacumdpoBaHHON MHOIO B TE€O-
pun Equneiit Koemoc.

B ycnoBusix Co3uaanust Haleyd HUBWIN3ALMU YeJIOBEYE-
ctBa Benukod IluBunmuzanmei Jlroaeit Boau u Worn, Benukas
[MuBunuzamus OyeT y4uTh U HACTABJISATh HAIIly, KaK POJAUTENH
HACTaBJISIOT peOCHKA.

B ycnoBusix nzBeuHoct JKu3HU, Tak XK€ U3BEUYHBI CBA3b
OT1upbl - letn, i Bejnkue [IMBUIM3aNNM U MUBWIH3ALMU
ux noroMkoB. [losTomy, HanucanHas 10 MUJUIMOHOB JIET Ha-
3an Kaura J[3uaH, ONMUCHIBAET YK€ HE pa3 CIy4aBIIyIOCS CH-
Tyalluio, KOTopas Jijisi Hac mposiBuiia cedst kak npuxoj Mucyca
Xpucra Ha 3eMITio.

5.9
Ham Co3natens (Benukas [{uBunuzanus) He ymycKaeT u3

BHJIa TAKOTO "TPYAHOro pedeHKa', KaKk 4eJI0BEe4YeCTBO, HU HA
MTHOBEHHE.

HJIO, nerarenbHble anmapaThl Benukou [{uBunuzanuw,
OappaxxupyioT HeOeca, MOPSl M OKeaHbl 3eMii, HaOIromas 3a
HAaMHU U U3y4vas Hac.

Nuorpa Benukas I{uBunm3amnysi BhICAXKMBACT Ha 3EMITHO
JKCIEIULINU, KaK 3TO mpoucxoawno B JlpesHem Erunrte u
HOxHoi1 Amepuke BpeMeH LluBunuzanuu Maiiu.

XKpens! [Tupamug Erunta u Amepuku, Opocasi rpyCTHbIE
B3MJIs116I HA omycreBiine KoecMoapoMbl BEIHKHUX, XKIYT 00e-
LIAaHHOT'O0 BO3BpalleHus1 boros.
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Ho k Ilupamupmam Erunra npunuid mMmociieqoBaTenv
JpeBHero 3aBera - TPUHAILATH CKOTOBOJYECKUX HYIAEHCKUX
IJIEMEH, COApalii KepaMHIeCcKyto oOimmoBKy Ilupamun, 3aHs-
au (3aBemoMo Oe3 otmaum) y eruntsH moxa Ilacxy Hemasbie
IIEHHOCTH, U, cripoBoiipoBaB Ucxoa u3 Erunerckoro mJiena,
40 et OPOJIUIIHU TI0 TYCThIHE.

B HOxHyo AMepuky npuinuu yxe mocjaenosarenau Ho-
Boro 3aBera (KOHKHCTA) M YHUYTOXWIA YHUKAIbHYIO IIUBH-
JIU3aIuio0 KpacHOKokuX Maiin. B Adpuke sta nmybnuka (kpe-
CTOHOCLBI) pa3BsA3aja CEPHUI0 BOWH MPOTUB apaboB, a 3aTeM
OnmarodyecTuBbIE OTIIBI CEMEHCTB 3aHSUIUCh PabOTOPTroBIICH
YEPHOKOXKUX.

IIpocBemenne, mnopydyeHHoe Coznarenem Mowucero
Maiimonuny (eBpeiickuii punocod XII Bexa) He maBajio mjio-
moB. 3akoHbl He paboTtanmu. CKpuxKanu 3aKOHA OCTaBAJIUCh HE
noHsATeiMU (puc.24 [8]). Cutyauusa coxpanwiach 10 HoBbix
Pycckux BKIIFOUUTENHHO.

5.9
Cnens 3a HaMM M BOCIUTHIBas Hac, Benukas L{uBuiuza-
M IEPUOIMYECKHU TIPUCHhUIATa K HaM CBOMX YuuTenen. Me-
XaHU3M "KOMaHAMPOBKHU' YuuTened B Hall YEJIOBEUYECKUIA
COILIMYM OCTaBaJICAd OJTHUM: HEIIOPOYHOE 3a4aTue, POKIACHUE U

JKU3HEICATEIbHOCTh, HAMPAaBJIECHHAS Ha pa3bsiCHEHHE 3aKOHOB
Ennnoro KocMmoca.

TakuM Yuurejem 0bl1 CbiH bora, u3BecTHbli Ha 3ara-
ne kak Mucyce Xpucroc, a Ha Boctoke kak lllpu I'anen.

[IprunHO# €ro BpeMEHHOr0 MpUXxojaa Ha 3€MIIIO SBUJIUCH
TaKMe€ MOMEHTBI, KaK CTsHKaTelbCTBO, KOPPYMIUs, HM3Bpallle-
HU€ MOpaJid, HENOHUMAHHUE CYIIHOCTH 3aKoHOB EnuHOro
Kocmoca mocaenoBarensimm Berxoro 3aBeTta W peMruos-
HbIMU ciayxureisiMmu  Wynaumsma. JlokazaTrenbCTBOM MOUX
cioB sBisiercs tuteparypa Hooro 3aBera.
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B3anmoceasb EBaHrenuin ot Matdes, Mapka,
Jlykn n NoaHHa B onncaxHmnn EanHoro Kocmoca

B cniucok ¢pynaamentanbHoi nutepatypsl HoBoro 3aBe-
Ta BXoAaT 4erbipe EBanrenusi: or Marges, or Mapka, ot
Jlyku u ot Moanna [9].

EBanrenne ot Mardest onuceiBaeT 4desoBeyeckoe Ha-
yajo Nucyca Xpucra, Ceina J[aBuaoBa, cbiHa ABpaaMoBa.

[lepeuncnsiercst pogocnoBHasi: or ABpaama 1o JlaBuna
YEeThIPHAILATH POAOB; OT JlaBuna no nepeceneHust B Bapuion
YETBIPHAILIATh POJOB; U OT IepeceneHus B BaBuiion 1o Xpu-
CTa YeTBIPHAALATh POJOB.

C Toukwu 3penunsa 3akona Enunoro Kocmoca ponocioBHas
Xpucra ONMCHIBAET MyJbcaluio cyocTpykTypsl (9+0) B okpy-
YKAIOILIEH cpelie:

2 2 9

5575 (9+0) u [pdp=28=pp*, (101)

+2 +2 s

i€ MOSIBJIEHNWE TPABUTALIMOHHOTO MOJISI C TOTEHIIMAIOM 28
oTpaxaercs M Ha cTpykrype EBanrenus or Mardes,
uMemomero 28 rias.

***

['paBuTAaIIMOHHOE TOJIE +/ pp* oKpyxkatommiei cpembl (101)

HUMECT MMPOAOJDKUTCIBHOCTD T = 3u BSaHMOHGﬁCTByeTI

r

—w/pp*=§~28=14+14+14=42. (102)
12 010,504 2

[losBiAIOTCA MOTEeHUMAJIbI 3eMHON poaocioBHOM Hu-
cyca, paBHbIE TPEM BETBSM I10 YETHIPHAALATH KOJEH MPEAKOB
Xpucra, rae ux cymma, paBHas 42, cootBerctByet 42 boxect-
BaMm Yucroro Cepana Jlmanoctu (Kaura MepTBbIx).
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***
Bropoe EBanrenue, To ectb EBanresme or Mapka, onu-

ceiBacT boxkecrBennoe Havano Nucyca Xpucra, Coina bo-
JKMSl, KAK HAIIICAHO Y MMPOPOKOB [9].

boxectBenHoe Hauano BO3HMKaeT Tam, rJe MOSBISETCS
cyoctpykrypa (7+0) HelipoHa u cyoctpykrypa (9+0) mare-
PUHCKOM OMOKIJIETKH.

Bo3myiieHnHas nynbcanueil HeiipoHa U OMOKIIETKH cpefia
MMEET MOTEHIINAN, paBHbIN 16:

(9+0) 1
j¢d¢=5(92—72)=16z 99" (103)

(7+0)

EBanreinme or Mapka, orpaxas norenuuaya boskecr-
BeHHoro Hauaja, umeer 16 riaas.

Kuura /[3uan onuceiBaer umnyibc (q*) BooOpaxeHnus,
Kak /Ipakona MyjapocTu.

***
Lenpro mosBnenuss Mucyca Xpucra Ha 3emiie SBUIUCH
nepenava (mpocpenieHre) 3Hanuid Beaukod LuBuauzanuu
yepe3 CJa0BO U JIeMOHCTpalus (4yJOTBOPEHHUE) 3HAYUMOCTHU

3HaHUN, a TAK)KE OMUCAHHE DHEPTreTUUECKON CTPYKTYPHI TOJIS
Exnnoro Kocmoca.

[lepenaya 3HaHuii (MPOCBEIICHUE), @ IO CYTH 3aKOH Iie-
penaun uHGopmMalu U €€ mpueM, CBsI3aH C MOTeHIUanoM 24
(103) Ha pe30HAHCHBIX MPOJAOTIKUTEILHOCTIX BO B3aWMO/IEH-
CTBUSIX:

7
ToxtX1g p1pap3paps = 4%3%x2 =24 = 2I¢) do. (104)
5

3akoHy nepenaynd wHGOpPMAIUU, B KOHEYHOM CUeTe, MO-
ceauieHo Epanrenue ot Jlyku, cocrosimume u3 24 raas [9].
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"Kak yxe MHOrue Ha4ajJd COCTABJSATH NOBECTBOBA-
HHUSl O COBEPUICHHO W3BECTHBIX MEKAY HAMM COOBITHSAX,
KaK Nnepejajyd HaM TO ObIBIIME C CAMOI0 HAa4aJjia OYeBH/-
namMu U cayxureasavu CjoBa, To paccyanjaoch 1 MHe (MH-
mer Cearoi Jlyka), mo TmaTeJbHOM HCCJIeI0BAHUM BCEro
CHa4Yajia, Mo MNOPSAKY OmMcaTh Tede, AOCTONMOYTEHHBbII
®eodui1, 4TOOBI ThI Y3HAJ TBEpaOe OCHOBAHHE TOIO yye-
HMsl, B KOTOpoM ObL1 HacTtaBjieH" ([9]. EBanrenue ot Jlyku

1. 10).

Co3pnaBasi MIKOTY JJIs1 PACIPOCTPAHEHNS] 3HAHUM BEJIMKOU
Husunuzanuu, Mucyc Xpucroc noadoupan "mpodeccopcko-
NnpenoaaBaTeJbCKUd cocTaB", TO €CTb AnNOCmMon08 YuUciom
12, ucxons U3 3aKOHOB MPOJOJLKUTEIBHOCTH PACIPOCTPAHE-
HuUsl uH(GOpPMAIIH B CpeJie:

;
Txt=4x3=12= [pdp. (105)

He ycneB 3aBepmmuTh HayaTO€ B CBSA3U C PACISITHEM,
HNucyc mponomkaer pabortath, u u3 KuzHu mnocie KuzHu
mukryeT Moanny borocnoBy "OtkpoBenune".

Opaum u3 ob6oOmarmux MOMEHTOB "OTKpoBeHUS" SIB-
nsercs Kpyr YHuBepcyma, B KOTOpOM NOTeHUMabl 2; 3; 4
dbopmupytot kBaHT CBeta [1].

IIporcxoxaeHre MOTeHIUAIOB 2%X3X4 CBsi3aHO C BBIpa-
xenueM (103).

Knura Jl3uan wnassiBaeT 310 (103) mose Tpu EauHbIM
Inamenem Yernipex @urtunieii [2, 3].

***
Hapsay ¢ nmpuemom - nepepadeid mH(GOpMAaIMU BaXKEH U
UCTOYHUK - M3JIydareiab HHQopMmanuu. TakuM u3IydaTeseM

uHopmaruu siisiercss CBET C MOBEPXHOCTHIO 6, BHYTPEHHUM
nosiem 1, 2, 3, 4, 5 u nonsipubiMu Buxpsimu £21 (puc.7).
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[TonsipHble BUXpU HA 4YAaCTOTaX 3BYKOBBIX BOJH JalOT
CioBo.

"CiaoBo", CBsI3aHHOE€ C MOTCHIMAJIOM 21, oOmuchIBaeT
EBanrenne or Moanna, cocrosituue u3 21 riaasbl [9].

Ha camom nene nmoa gopmynupoBkoit "CiaoBo" Benukas
[uBunu3amus moapa3syMeBaeT BCE BOJHOBBIE MPOIECCHI, Te
c=Av

B stom nmone U3ayuyarear Uudopmanumu, B TOM 4HCIE
Cepoe BEIeCTBO T'OJIOBHOIO Mo3ra, OyaeT paboTaTh B pe3o-
HAHCHO-aHTHPE30HAHCHOM DPEXHMME KoJieOaHUN ¢ 0OpaTHBIMU
MOTECHIMAIAMH

N3ayuyareab uHgopmManum, B TOM YHUCJIe FOJOBHON MO3T
Mosr JleBoe nonymapue: IIpaBoe nonymapue:
LM C-U30MEpUs] TpaHC-U30MepHUs

CxeMa PE3OHAHC N aHmupe3onarnc - _ PE3OHAHC o anmupe3onarc
KoJie- AHMUpPE30HaHC PE3OHAHC AHMUpPE30HaHc PE3OHAHC
Gammii | 1.2:3-4.5.6=720 _ 21 _ 720 21

moist |1+2+3+4+5+6=21 720 21 720 (106)

240 7 240 7

[Ipuse- = = N ,

JeH- 7 240 7 240

HEIE rae 240 = 6x4x10

g 6:10) = [2) 22227 o (3600 = a5Y
OaHus 4 7 q” :

[IpuBeneHHBIN KOHTYp KOJieOaHHs TOJIOBHOI'O MO3ra JIto-
6oro Hocutens Pazyma monoben xoHTypy konebanus Mosra
Cozparenss Benukou [uBunmmzanmu. Ilostomy Huncyc Xpu-
CTOC, B KOHEYHOM CU€TE, YUYMJI Hac: FOJIOBHOM MO3T, U3ITydas
TMOBEPXHOCTHYIO BOJIHY - KBHBaJIeHT AB’, HachImaeT 3Ty BoJI-
Hy UH(popManmen, 5XBUBAJICHTHOW KBAApaTy UMITyJbCa - 3a-
psna (p-p*)* Mbiciu, OTHECEHHOMY K KBaapaTy (q-q*)° 3apsia
- ummynbca BooOpakenusi.

B nuc-TpaHc moaymapusix ceporo BELIECTBA I'OJIOBHOIO
Mo3ra '"majgpMa' JOCTUTaeT KBaJpara CBOEro MepBOHAYAIBHO-
r0 3HAYEHHS.
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***

B Hosom 3aBete ['ocriona namero Mucyca Xpucra 4e-
Thipe EBaHresmsi onucbIBalOT B CBOEM HW3HAYAIBHOM CMBbIC-
ne sHepretudeckoe noie Eqxunoro Kocmoca, Bxirouast v Hac:

Yeroipe EBanrenus kak ¢gopma nomyJsipHoro
onucanusi Enqunoro Kocmoca
Haumeno-
BAHIe Or Or Or Or
Martdes Mapka Jlyku HNoanna
EBanrenus b P Y
Yucno rinaB | 28=+/ppo* 16=./qq * 24=T,t | 21=1(Tot1)
CymHOCTb | Yenoseueckoe | BoxectBennoe Iepno- Wznyyarens
coJiepxka- Haugano Haugano JIMYHOCTh BOJIHBI B
HUS Hucyca Hucyca U3ITy4YEeHUI Apyny
28 _7_ nanibma = 21 _17_1 nanbma
Caasp C 16 4 - |24 24 2
Kuuroii o p* P *
J3uan == S=
9 9 g 4

B stom (107) mone paBHOBecHe HACTYMAET MPHU:

+[(28+16)-(24+21)] = £(44-45) = £1.

(107)

(108)

OpmHako BOJHOBBIE TOJISI MEXAY =1 BO3MYIIAIOT OKpY-
KAIOILIYI0 Cpelly, U B HEll BO3HUKAET Pa3HOCTh MOTEHILIHUAJIOB

(107):

28 24
j(p do - j(p dp=264-672=1965.
16 21

(109)

[Tone (108) - 3TO KOMIUIEKCHOE MOJE, B KOTOPOM ITYJIbCH-
pyer u cam Kocmoc mexay Xaocom u ['apmoHuent, u Touyeu-
HbIi yyacTok BosHbI (T,=4) B Kocmoce:
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1
196,5 5 196/To+ [pdp1/Ty= 7*+1/8. (110)
0

DOHepreTUuecKoe IMojie cpelpl, KOTopyto omnucbiBaeT Ho-
BbIM 3aBer, obJsiekaeTcsa B "000s0uky" ¢ moreHiumaiom 49 [1],
u 31a (110) obonouka ycrpemisercs k Ilepemenam B mysibCcu-
pyroLIen 1 pacmupstouieicsa BeeneHnoi.

basucHbie mepemeHbl OyIyT CBSI3aHBI ¢ TPABUTAIIMOHHO-
MarHUTHBIMH KOJIEOAHUSIMU B DJIEKTPUIECKOM TIOJIE:

7 \/p/’*@\/”“*:l. (111)

4 \qq* qq* 8

OTH KoJeOaHus BO3MYTAT OKPYKAIOIILYIO CPEIy:

7/4 2
1(49-2—49) 9_.7 (112)

+ '[(p dp=1— =t—=
* x T—,

3 2 8 16 T
M B DHEPIrC€TUYCCKOM IIOJIE Enmaoro Kocmoca Bo3HuKaeT 000-

v 2
J04kKa ¢ nmoteHuuanom 49, nynscupytomas ¢ yacroroi T, =16.

Bosuuknyt Ilepemensl, onucanubie 10 HoBoro 3aBera B
Kuure Ilepemen.

HNuncyc Xpucroc npuiies HaM HallOMHUTb O HEOTBpaTHU-
moctH 3TuX Ilepemen u ceromus. Pacimdposka Kuauru I[lepe-
MeH JaHa MHO B Teopuun Equnoro Kocmoca.

***

Coe yuenbe Mucyc uznoxun nputyamu. bes nputu He
m3naran. Conepkanue EBanrenuss ot Matdes MoxXHO wu3IO-
KUTh TE3UCHO.

Oxota naps Mpona 3a MiuageHIaMH C LEJIBIO0 COXPAHUTH
BiacTh. berctBo cembu Mocuda uz M3pauns u Bo3BpaileHue B
N3paune nocne cmeptu Upona. Kpemenune Mucyca. Apect u
cmepth Moanna Kpecturens. HaGop yueHUKOB - AMOCTOJIOB.
Hauano npocBetutenbckoil nesrenbHocTd CiioBOM, BpaueBa-

90



HUEM, BOCKpelleHueM u3 MepTBbiX. Ilepegaua Amnocrtonam
BJIaCTH HaJ HeuucThiMU ayxamu. [loxon B Mepycanum. Ilpen-
CKa3aHue IMpeJaTesIbCTBA, PACIIATHS U BOCKPEIICHUS, a TaK ke
TPSAIYIIUX TOHEHUH Ha XPUCTHAH.

Onucanne crpykrypbl LapcrBusi HebOecHoro kak 3a-
1

KBacKHu (1oJie j¢ dp=0,5), B KOTOPYIO MOJOXWIH TPU MepPbI
0

MYKH, TO €CTb onucanue Adcosora ¢ ps = 10:

3 1 1] 921
J‘Q)d(025|:32—[5J :|: 8 ZIOE,DS' (113)
0.5

Onucanue ITpoIOIKATENBHOCTH CAaMOIO PacIsATUS KU-
BBIM Ha KpecTe ¢ 6 10 9 4acoB MOMNOJYIHHU:

9 9
Ig P1pap3paps [ dp =2[p dp =45 = 1(1+2+3+4+5), (114)
6 6

nociue yero Mucyc Bocknuknys: "T'ocmoau! 3aueM Thl MeHst
nokunya?!", u ucnycrun /lyx. 3aBeca B Xpame pa3opsa-
Jach HaaBoe [9]. [Ipousomen MuTo3 OMOoTKaHEeH. AHTHPE30-
HaHc (113) B mone CBeTa cTayi nMepexoauTh IO MATH YPOBHSIM
BHYTPEHHETO TOJIsI CBETA B PE30HAHC:!

1(142+3+4+5) — 1(1-2:3-4-5=120), (115)

a Mucyc npoaeMoHCTpupoBan cBoe Bockperierue 11 = (9+2)
cBouM YueHukam 0e3 Uyasbl - mpegaTens:

11
2j¢d¢=2%(112—12)=12051-2-3-4-555!. (116)
1
***
Conepxxanue EBanrenus or Mapka HauMHAETCSA C MOSIB-

nenus B nmyctbiHe Moanna Kpecrurens. [Iponosean o HeoOxo-
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JUMOCTH KpelUIeHusl, MOKasHus, MpoieHust rpexoB. Kpecrtu-
muck. Kasnuce. [Ipomanu rpexu. BHOBB rpemmiu.

[Tossuinca Mucyc uz Hazapera u xpectuncsa or Moanna B
Nopnane. Cosparens npososriiacuin Mucyca Xpucra cBoUM
CeiHOM BO3M00eHHBIM. Mucyc yxoaut B mycTsiHIO. Moanna
npenaroT. Mucyc Bo3Bpamaercs U3 mycTblHU. Ero ynpekaror.
On uncuenser. IIponoseayer. Bxoaur B cuHarory. @apuceu
opraHu3yroT 3aroop npotusB HMucyca. Lleap 3arosopa B TOM,
yTo0B! ynuunTh Mucyca B Hecobmonenuu lorm Berxoro 3a-
Beta. Mucyc HapymaeT 1epkoBHBIE JOTMbI U OOBSACHSET, YTO
I{lepkoBb NOJKHA PYKOBOJACTBOBATHCS 7KMBBIM YUeHHeM, a
He normaroM. Eciiu mapcerBo pasgenurcss camo B cele, He
MOKeT YCTOATh HAPCTBO TO [9]. YBEIWUNUI MHTEHCUBHOCTH
AruTalMOHHOM JIESITEIbHOCTH: pa3aeiaui 12 AnoctolioB 1o 2 u
CTaJI NOChUIaTh MX IO JBa. B coumuyMe BO3HHK IOTEHLHMA,
PaBHBII:

12
2](pd(0=2%(122—22)=14OE5~28=5(l+2+3+4+5+6+7)z
2

12423432 +4%4+5%+ 67+ 7. (117)

Commym cran 3amymbiBathes. Llape Mpoa mogymait, 9to
Bockpec Moann Kpecturens. dapucen BCTPEBOKHUINCH. XJIe-
6a He xBarano. Ocranocs 5 xj1e60B u 2 poIObl. UKcyc cuntain B
JTMHAMUKE OTHOCUTEIIbHBIX €IMHMII;

2 [pdp=5"-2" ==21. (118)
2

Bo3HUK NyJIbCUPYIOIIAN W3Iy4aTellb C IOTEHIIMAJIaMU
+21 (puc.2), a 310 Heucyepnaemblii ncTouHuK KuzHu. Bee Ha-
ceitunuck. Hapoa ymren mo qomam. Cobpanuck k Hemy dapu-
CEU W KHWKHUKHU. YUTO €CTh, rJIe MUTh, KaK KUTh? ['0cak3ameH
Ha 3achinKy npoBanwics: "Caymaiite MeHs1 Bce U pa3yMmei-
Te: HMYTO, BXOJsillee B 4YeJ0BeKa M3BHE, HE MOKET OCK-
BEPHHUTH €ro; HO YTO MCXOAMT M3 Hero, T0 OCKBEPHAET 4e-

92



aoeka" [9]. TBopueckuii monxox HMucyca k LEpKOBHOMY
JOTMAaTU3MYy MOPOJNJI CPEId LEPKOBHUKOB - KHHKHUKOB Bet-
Xoro 3aBeTa HEHAaBUCTh K XpucTy. CblHY YE€I0BEYECKOMY
IPUIIIOCHE MHOTO MOCTPaAaTh U ObITh YHUUTOKEHHBIM B OHO-
nornueckort XKusuu. Ho kak TpyaHo mMemuM 00rarcTso
BoiiTn B LlapcrBue HeOecHoe [9]. Yama Tepnenust eBpen-
CKuX oyurapxoB HMzpaunsa nepenonnwiace. Mucyca Xpucra
pacrsuii. XpucToc BOCKpec 1 ynpekan 11 cBoMx ydyeHHKOB 3a
HEBEpHUE.

Cuena pacnsatus U Bockpemienust B EBanrennn or Mapka
ormmmchiBaetcs Taoke (117, 118) kak B EBanrenuu ot Mardes.

5.8
EBanrenue ot JIyku umeer 24 rinassl. B "OTkpoBenusx"
Noann borocnos numier: Tpon Xpucra Ha HebOe okpy:xen
24 IlpecBarsiMu IIpecrosiamu”". B cBoro ouepens Kuura
MepTBbIX YTBEP)KJIAET, YTO HA IIECTOM JICHB MOCe OMOJIOTH-

YECKOM CMEpPTU TBOE cepaue NOKUHyT 42 bo:kecTBa TBOeH
Yucroii JIro0BH.

OGpaTtHbIil opsAoK udp B uncnax 24 u 42 onpenenser-
cs1 ux BorHOBOM ITpuponoii (puc.26).

B »Toli 00KeCTBEHHON BOJIHE
BO3HHMKAET CyMMa, Pa3HOCTb M pas-
HOCTb KBaJPaTOB MOTCHIIUAIOB:

42 42 42*

Pric.26 BosxectBenHas | | 24 " 24 T24% (119)
BOJIHA B3aUMOCBsi3Hu | 66=6(9+2) 18=2(9+0) 12(9+2)(9+0)
nyum (motenuuan 42)

u Cparoro Jlyxa ITpu pasnoctu kBaxpatos (119)

(norenmuan 24) BO3HHUKAET PE30HAHCHAS CBSI3b MEKILY
cyoctpykrypoit (9+0) mMaTepuHCKON OHMOKIIETKH 0 MUTO3a U
cyOcTpykTypoit (9+2) maTepuHCKOM OMOKIETKH MPU MHUTO3E.
Knetka nenutcs - pasmHoskaercs. Haunnaercst )KusHs.
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Kanau Ku3zuu B Okeane Ku3Hu nomnajgaroT B COJIHEY-
HO-JIyHHBIE T10J151. BO3HMKaeT BOIOpOA:

24 x 42 =1008 =36 x 28
nipu Aa=1,008 KHCIOPOIHBIX €UHMUII, (120)

r7ie KUCJIOpOIHAas eauHuIla paBHa 1/16 oT Beca aroMa KUCIIO-
pona, a Beipakenus (119, 120) onucanu vy yto uHOe, kak He-
nopouyHoe 3auatue ot CBsaToro Jlyxa c noreHuuanom 24.

Camo Henopounoe 3auatue (119) Bo3HUKaeT B BHXpe
¢poron-pononoB, popmMupyromux cyocrpykrypsl (9+2) m
(9+0) c mepuoguunocToio 12 =T t.

[Ipu poctmxxkenuun nepuoanunocteio (T,T) KkBagpara nep-
BOHAUYaJIbHOW BEJIMYMHBI U KoJieOaHUsIX cyOcTpyKTyphI (9+0) ¢
nepHoAnaHOCTBIO T, , IPOMCXOMUT POCT GHOKIETKH 3a CUET 8
MOMOJIHEHUS TOTEHIIMAJI-3KBUBAJICHTOM BOAOpOA:

+[T,> S (9+0)]T,7° = £(1659)-12*= 2304 5 1296 —
0 5 2304 - 1296 = 1008. (121)

Takas cuctema (121) obecnieueHns KU3HEACITEILHOCTH
opranu3ma 3ameHUT Jlrogam Bonu u Moru cucremy Ilutanus
MaTEepUATBHOW THUILIECH.

***
[TossBnenue matepunckux cyoctpykryp (9+0) u (9+2)

CBsA3aHO C JIOFapI/I(l)MI/ILIeCKI/IMI/I BOJIHAMH, BO3HHKAIOIIIMMH B
JFO00H TOYKE BBaHMOI[CfICTBHSI CBCTa:

lg pf* =1g10" =10 = p, . (122)
Komnebanne 3Tux BOJIH 110 JJIMHaM BOJIH, DKBUBAJICHTHBIM

T u T,, npuBoaut Kk "TpueauHcTBY" (1ps=30) U CBALEHHOI
copokoBuue (T,ps=40).
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"TpuenuHcTBo" dopMupyeT cuHe-roiyoyro Yakpy
Tperunii I'na3. IIponeccsl, nporekaromue B 3Ton Yakpe, onu-
canbl B [V pasnene nannoit pabotsl (MenuTarus).

Konebanust nmorapudmuyeckux BoaH (122) mo aMmrumry-
ae:

(Igpf* = p)+1=11,10u9=(9+2), p,(9+0), (123)

BJIEYET 3a cO00i mosiBiieHue cyocTpykryp (9+2) u (9+0).

VYupasnenne 3tuMm (123) mpoiieccom yBEIUYMBAET HH-
TEHCHUBHOCTh JI€J€HUs] OMOKIETOK B opranuzMe. Opranmsm
oyuIaeTcss U 0OHOBJsIeTCH Ha CyOKJIeTOYHOM ypoBHe. Me-
XaHM3M Takoro oOHOBIEeHHs opranu3ma omnucad B III pazmene
nanHoi pa6otsl (L{emuTenscTBO).

HNucyc Xpucrtoc He TOIBKO 3HAI O CBOWCTBax TOHKOH
DHepruu, HO U yMen ynpaBJsaTh umMu. [losromy Emy He Obuin
HY’)KHbl HH CKaJIbIleJIb XMPYpPra, Hu (papMaxKoJorusi, HU
CMHpHTE/IbHbIe PYOAIIKH JAJsl COMATHYECKHX OOJbHBIX
(6ecnoBarbix). [lomoOuem mzmyuenuit Mucyca Xpucra obna-
natotT nainydenus ot HJIO, renepatopoB ToHkux DHepruii, uc-
THUHHBIX SKCTPACEHCOB.

MsL, oTBeprasi ToHkue JHeprum, CTOUM Ie€pel HOBBIMU
BopoTtamu. ['iymmy Jierdye cka3atb: BOPOT HeET, 4eM OT-
KPBITh BOPOTA.

£
EBaunrenue ot HYKI/I OITUCBIBAET mosBiicHue MoanHa er-

cTuTens, cBsa3biBasi Ero poxaeHue ot paHee 0€3/1€THBIX U yKe
B Bo3pacTte 3axapus u EnucaBeTsl.

[Tepuon O6epemenHoctu EnvcaBeTsl cOBMagaeT ¢ nepernu-
CbI0 HaceneHus M3paws, mpoBOAMMOTrO MO YKa3aHUIO Kecaps
ABrycra. Pe3ynpTarsl nepenucu pearin3oBbIBAINCh 1O MIPUH-
UMy: ObITh - He ObITh, ;KUTH - He kUTh! Miagenen Moanu
OB cIpsTaH B MYCTHIHE, TNl W BBIpoc. ['ocmoapr mojcka3ant
EmMy mucrepuio o0psiga kpeuienust Bogoil. Moanu cran kpe-
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CTUTh, BHEpsAd 00psaa KpeueHus 110 IpuHLKMILY: HeJb3s Oe-
KaTh oT Oyaymero ruesa I'ocnoxa [9].

Puryan kpemenus Bogoil moauepkuBan 3akoH EamHOro
Kocmoca: Tonkue DHeprum B KMIAKHMX Cpeaax 00pa3yior
cnupamu Kywpaaumnu. Kynpaauau dopmupyror 7KusHb.
Xpuctoc kpectuiics y Moanna. O00uxX yMepTBUIIH.

***

[TosiBnenue Xpucra Ha 3emie - 310 peakuus Hebec Ha
pa3Hy31aHHOCTh oJurapxos Bpemén Berxoro 3asera. Omnu-
rapxu Bpemén Berxoro 3aBeta, papucen u KHUKHUKU, MEHS-
JIbI ¥ COOPIIMKY HAJIOTOB OBLIM TaKMMH k€, KaK U BO BpeMeHa
Coserckoro Coroza M TOCT-COIO3HOW '"meMoKpaTuyeckoii”
Poccuu: maptuitHo-rocynapcrseHHass HomeHkinatypa CCCP,

KOMUTETHI 10 TocumyuiecTBy Poccuu, €€ guckanpHble, Kapa-
TEJBbHBIE U PABOBBIE CITYKObI M COOPIIMKU HAJIOTOB.

Bcs ata opaBa u Bo Bpemena Betxoro 3aBera, 1 BO Bpe-
MeHa JXKu3zHu Xpucra, U B Halle BpeMs XOTela HE IPOCTO
KUTh, a )KUTh Xopouio. (Xopowo xkuthb (Buiun), a :xkuth Xo0-
pomo - emé ayuiie (Hukynun), kunopunsm "KaBkaszckas
wieHHuna"). Ho 4ro0bl %UTh XOpOIIO MpH yO6OroM ypoBHe
HAYYHO-TEXHHUYECKOIr0 mporpecca pabOBIAJEIbUeCKON WM
"IeMOKpPaTHYeCKO#" MOCTCOBETCKOM OOIIECTBEHHO-DKOHOMH-
yeckux (hopmarusx Hajgo ObLIIO BOPOBATh, HACWJIOBATH, 00-
MaHbIBATh, YOUBAaTh U IPA0OUTh.

BopoBcTB0o, 00MaH u rpadexx HoMeHKIaTypsl B Conmyme
¢ JApemuromum Pazymom passpaman Coumym 3emumn. U3
pa3BpamieHHoro Comuyma  (OPMHUPOBAIUCH  COLIMAIIBHBIE
CTPYKTYpPBI: PEJIMTMO3HBbIE, TOCYJapCTBEHHBIE, apMeilcKue u
tak panee. LlepkoBHblili ConMyM CBSAIIEHHOCTYKHTeICH
BeTX03aBeTHOro Mynanmsma He coctaB/isiil nckiawdenus. OH
OBbL1 YaCTbhIO, CIIETIKOM Pa3BPaIllEHHOI'O COLMyMa TOrO0 BpeMe-
Hu. Ho oH ObUT MACOIOTHYECKHM, MUPOBO33PEHUYECKUM IICH-
TPOM KPHUCTAJUIM3ALMUU B JUHAMUKE DBOJIOLUUHU. 3HAYUMOCTh
COLIMyMa CBSIIIEHHOCTY>KUTENEH BeTxo3aBeTHOro HMynamsma
yBEIMYMBAIACH TEM, YTO OHU BbIcTymnanu ot Umenu I'ocnoa.
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UcnpaButh cnoxuiieecs B ColmyMe MOJOKEHUE BEIIH-
kas [{uBunuszanusa nocnama Mucyca Xpucra. Ero 3amava co-
cTosiia He B yHHUTOXXeHuu Coluyma, a B MCNPABJIEHUN He-
JOCTOMHBIX MHPOBO33PEHUYECKHX KOHUENUUN pa3Bpaiie-
Hus. [loatomy Uuncyc rosoput Illpuryamu. [losTtomy comep-
skaHue [lputu HocuT KocMmostornueckuii xapakrep.

***
B Epanrenmuun ot Jlyku nputd MHOrOo. Bepyromme ux

3HAIOT Hau3ycTh. HO 3amoMHMTE Mano, Ha1O MOHATH. [IoHATH
¢ mo3uuMi kocMosioruu. [Ipuseny nmpumepsl.

He cyau, u He Oyaemib cyauMm [9]. A Kak MOXKET CyJIUTh
He3Hawouumi 3akoHOB Tonkux OHepruit Eamnoro Kocmoca?
TonbkO HenmpaBeaHo.

Cobin YenoBeyeckuii ecTh roCOAUH U cy000THI [9]. A
KaK MOXXHO OTKJIIOUUTH MO cy00oTam paboty yma? Jlaxe B
cy000Ty OpPTOJOKCAIBLHOTO MYJEs 3a MOJHOI0 Jypaka HE CO-
YTElllb.

"Uro BbI 30BéTe Mensi: "T'ocnogu! INocnoau!" - u ne
nejaere Toro, uro S rosopro?" Iloromy, uto OostaTh yemy-
Xy Jierde, 4eM CEephE3HO TPYIUTHCS, Hampsiras CBOM yM B
TBopuecTBe, gaxke Mo cyoooTam.

[Tputuamu npoHUKHYT Becb HOBBIN 3aBeT, Kak UCTOUHUK
KOHCTPYKTUBHOW KPHUTHKH, ONPEICIAIOIINIA MapUIpyThl MPO-
JBWOKEHUS B bynyiee.

***
MapuipyTtsl npoaBrKeHUss B byayiiee npoxomsar uepes
peunkapnauuu. M Mucyc Hukoraa He rOBOpHII, YTO KU3Hb

naércsa OAMH pa3, a 3aTeM Beunble Paii S An, kak yrBep-
sknaet xpucrtuanctso Hosoro 3aBera.

Hamnportus, nocne pacnsatus U BockpeuieHus, Mucyc Obu1
u3BecteH Ha Bocroke kak bor Illpu I'anem, cakpanpHas du-
rypa Uuayusma.
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3akanunBasi cBoW BapuaHT EBanrenus, Casarou Jlyka
mumer: """ BbIBeJ HX (omuaHAANATHL AnoctosoB 6e3 Nybn)
BOH U3 ropoaa a0 Budganum u, nonusas pyku Csomn, 0.,1aro-
cI0BIII MX. ° M KOrAa 6J1arocJoBHJ MX, CTAJT OTIAIATHCS
OT HHX M BO3HOCHTHCSI HA He60. >OHH MOKJIOHHINCH Emy
u Bo3BpaTHIHCh B Mepycaaum ¢ BeJImKoii pagocrbio. U
npedbIBAJIM BCErja B XpaMme, MPOCJIaBJIsiAd U 0J1arocJI0BJIsAs
bora. Amuns." [9].

IIytu Mucyca u oauH-
Haamata  ArmocrtonioB  (0e3
WNynasl) BpemeHHO (B OHONO-
rudeckoil  JKuszHu) paso-
ek (puc.27).

1. Xpucroc Bockpec. Ilytn
Xpucrta u Aniocronos (6e3 Uymsi).

(Heb0)

9
Hncye = ! ¢ dp=40 VX JIBMXKEHHE B OKpY-

KaIoIIeW cpenie Bo30yKIaeT
cpeny. Bo3HUKaOT pa3HOCTH
noreHimanos 40 wu 60
(puc.27).

Mexny BO30Y>KICHHbI-
MU CpedaMH BO3HUKAET pe-
30HAHCHO - AHTHUPE30HAHC-
Hasl MyJbCAIUsl U [UC-TPaHC
uzomepus (puc.27, Tabdin.24).

Amnocronsl —(B Uepy-

11
canum) Iq) dop =60
I

2. Dmopa BektopoB IlyTtu

S'=1200(L{uc-u30Mepus)

40
S1=-1200(Tpanc-u3zomepus) Takum o6pazom,

60 — 5 (Tab6mn.24) cBsa3b mexay Uu-

cycom Xpuctom Ha Hebe u

Puc.27 Bo30y:kaenue cpeabl
HA MyTH ANOCTOJIOB B
Hepycaaum U BO3BpallieHUsA
Xpucra Ha Heoo.

Arnoctonamu Ha 3emJie HE
npepBajack, a nepemnuia B
00J1aCTh BEICOKHUX YaCTOT
TOHKOHEPTreTUUECKUX

CBEpPXCBETOBBIX BOJH. [IpueM-niepenaya Takux "cBepx 4acTOT-
HBIX" BOJIH OCsi3aHMEM, OOOHSHUEM, 3pCHUEM U CIIyXOM OKa3a-
J1ach HEBO3MOXKHBIM. OpraHaMu mpueMo-Tepeadu CBEpXCBe-
TOBBIX TOHKO?HEPIE€TUUECKHUX BOJIH OCTAIMCH TOJIBKO YaKphl.
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Tao0muna 24

Pexnmbl AHTHUPE30HAHC Pe3zonanc
60-4053600-4005-60+40 > < 40-60 <= 2
Konebanus 60 40
10 00JIaCTsIM 2 3
20532005-20 3C 2400 < 5
I'apmo-| Pe3o- — — 11— —
151605-1515360059/4
HUS HaHC
AHTH-
Xaoc | pe3o- 25161+15054/95160051
HaHC

Peun 3amenunia teaenarus. Mucyc Xpucroc cran nepe-
naBaTh Ha ocTpoB IlaTmoc B Drefickom Mope cBoeMy JTtOOH-
Momy Anocrony Moanny borociioBy TesenarorpaMmmsl, 1aB
K HUM HU(PPOBOH KIIOY.

Tax O0bM poaukroBansbl "OTkpoBeHus" Moanna, 00600-
HIEHUEM B KOTOPBIX siBUjach amtopa Becenennoit (Kpyr Yuu-
BEPCYM) U NEPUOJAUYHOCTH Myibcauuii 3Ttoro Kpyra (Bpems
Anokauncuca). [Tockonsky ctpykrypa Kpyra Yuusepcyma
u Bpemsi Anokanuricruca moapoOHO pacCCMOTPEHBI B Psijie MOUX
pabot no teopun "Enunbiii Kocmoc" [1], To nepeiineM k aHa-
nu3y EBanrenus ot Moanna [9].
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EsaHrenue ot NNoaHHa

B EBanrenuu or MoanHa Ha4yaio OTpakaeT peaibHOCTh:
Nucyc nuxryet - Moann 3anuckiBacT: "B Havajue 0bu10 Clio-
B0, 1 CjioBo O0bL710 y bora, u Cioso 6b110 bor..." ([9], 1; 1).

***

1. Conepxanue EBanrenus ot MoanHa TakoBo:

Co3pareseM Ha 3eMiTio ObLIT ITOCHIAaH YenoBek MoaHH, Ko-
TOPBIN JIOJDKEH CBHAETEJHLCTBOBATH O CBeTeE, 3aTeM, YTOOBI
BCe MOHSUIM POJIb CBeTa. (Oma poaw scHa uz meopuu Eounwiii
Kocmoc. Ilpumeuanue B.C.Kpukoposa).

HcTuHHBIA CBeT NMPOCBELIAeT KAaMKJA0r0 4Yeji0OBeKa, W
oH ot bora.

Cger - unctpymeHT Cosznarens. Cet CiioBa CTaHOBUTCS
IJIOTHIO, U OH JNuHamuyeH. MoanH Bockiunaer: "Uaymmii 3a
MHOI CTaJI BIepeau MeHsl, IOTOMY 4TO ObLI Mpeskae MeHs"
([9], 1; 16).

Ilpumeuanue B.C.Kpuxoposa: C nozuyuu sHepeemuxu
peub uoem o KonrebamenbHoM KoHmype, ¢ komopom On u A
CB853aHblL C IKBUBAICHMHOCbBIO C8EMA

2 3
o = M€ EothoC B T

> = -
mc+éeuc +E,c 3-1

mcc+80,uocj+Eﬂc_3_-3150H' (124)
mc-sgp,c” +E,c 1

B atom (124) mone On u S Bc€ Bpemst OyAyT MEHATHCS
MeCTaMH, Co37[aBasi KOHTYP KoJIeOaHUs COIIMyMa:

11°59-1% = 1'5(9+0)| = |i'°5(9+0)), (125)

1 4
IJIe TIOSIBICHHE B 001acTh paBHOBecHs i *= 1% morapudmuae-
CKUX BOJIH:
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log;i'® 5 (9+0)| T, t’=|16-10g;iS(9+0)|-12°=100850, (126)

npuBeAeT K BbIipakeHuto (121), onuceiBaroniemMy pocT KMBOTO
3
B II0JIE C NIOTEHIUAI-3KBUBajIeHTOM 10” aromapHOro Beca BO-

J0poJa.
***
Nynen cranmu BeIsicHATh, KTOo Takoi MoanH. BeisicHunu:

On Hu Xpucroc, Hu Unus, Hu npopok. Moann ckan: 51 kpe-
my.

***
HNoann yBuzen maymero Kk Hemy HMucyca m npusHam B

HéM ArHena boxkbero, kpecrsamero CesarbsiMm Jlyxom (1mo-
TeHnuan 24).

Ilpumeuanue B.C.Kpukxoposa: Kpewenue Ceamwvim [y-
xom & nynvcupyiowem Kocmoce npueooum x oOubnerckomy
Yucny 144 = 12°.

24 1
Hucyc Kocmoc = i‘I(D do ><J'¢ dp =144 = 12, (127)
0 0

[Tpu xpemennn CsaTeiM J[yXxoM B BOJIE C MOJICKYJIIPHBIM
BecoM MH,0 = 18, mocTuraercs paBHOBECHE C PaCHIUPSIONICH-
cs Beenennoit (127):

Hucyc - Kocmoc _ 144 _8=T,c/w,, (128)
Booa 18

5.9
Ha npyroit nens Moann Kpecruresns ¢ ABymsi y4yeHHu-
KaMHu yBHeJH uaymero k Hum Mucyca. YyeHnkn yuuiu ¢
HNucycom u cnpocuau: "rae sxuemb?". [Ipumian k Hemy.

YBuneau, rae xkuser. IlpoObliam y Hero aeHb TOT. bblLiIo
0KO0J10 JiecsAToro yaca [9].
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Ilpumeuanue B.C.Kpuxopoea: Bwioenum unmeepanvuble
pasznocmu nomenyuanos "deticmeyrowux auy" u epemenu oeti-
cmeusi (mabn.25).

Tabnuma 25
K Bbrunciaenunio "xuanma' Mucyca Xpucra
HNoann
€Hbt
Kommo- Hoanut2 | 0e3 A
Kocmoc | Hucyc 10 ga-
HEHTHI YUYEHUKA | yue-
COB
HUKOB
K= X= Y= Z= Tx =

Hurerpanbusie 24410

1 24 3 1

Pa3HOCTH T10- ijq) do ifgodgo 2I¢ do = J-go do J-godgo
TCHIINAJIOB 0 0 0 3 i0

=+0,5 =+288 (9+0) =-4 = 1056.

bananc (Tabdn.25):

K-X-Y-Z Ei288-9-(—4)(i0-5):i144'36 =+5,(90), (129)
. 1056 1056

X

nokasbiBaeT, uto "xuimiieM' Mucyca Xpucra sBIsIeTCs MyJjib-
cupytoias oobonouka Ceera ¢ noreHuanoM Kynnanuau:

+5,(90) + 0,(10) = +6 = £[3-(-3)] = (3,5+2,5) =
+(3,5% - 2,5%). (130)

[ToaToMy MeAUTHPYIOIIUE OETA0T MPAaBUIBHO, CTPEMSChH
noaHATh KyHnanvuau B cBoux yakpax a0 ypoBHs KyHnanuau B
Yakpax Xpucra.

***

IMoxox Uucyca B I'anmmiiero conpoBoxkaaercs Ilerpom,

AHipeeM U PWJINNNIOM U3 OJHOTO ropoaa [9].
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Ilpumeuanue B.C.Kpukoposa: Boznuxaem unmezpanvras
PA3HOCMb NOMEHYUATIO8.

[pdp =912. (131)
0

Berperunin Hadonawia. YrosBopuiau HUATH ¢ HUMHU
([9], 1; 47+50).
Ilpumeuanue B.C.Kpukoposa: Bosuukna pasnocms no-

MEeHYUano8, SKEUBANECHMHASL NOMEHYUATY PACUUPAIOUelCs
eemeu Kynoanunu (131):

3
jq)dgo—Had)aHauﬂzg—l:Z:iS. (132)
) 2 2

IMopomen HUucyc. Ckaszan: "Tbl OblJ MOJA CMOKOBHHU-
ueii, npexae yem Ouaunn nmo3saj tedos" ([9], 1; 48).

Ilpumeuanue B.C.Kpuxoposa: "Cmoxoenuya" - amo none
¢ nomenyuanom 1008, komopoe 6o3nuxaem npu KoHmaxme c
Hucycom (132, mabn.25):

+(X = 288)-7/2 = 1008 = +24-42 =3628 =....  (133)

Korma paBunoBecue Kynpanmuau cmemniaercss B 001acTh
C)KaTHs, TO BO3HHUKAET I10JIe ¢ moTeHuaaoM 720, To ecTh IIo-
Jie, KBUBAJEHTHOE JBYM COMNPSKEHHBIM OKPYKHOCTSIM (00),
Kakaasi U3 KoTopbix uMeeT 360 yrioBbIX IpalyCoB:

+(X=288)(7/2-1=5/2) = £720 = +2-360°= 2 2n = +4n.  (134)

Crpoutenu I[lupamua HauyWHAIOT BO3BOJUTH BEIUKYIO
[Mupamuny, a Uucyc roBoput Hadanauny: "OtTHbiHE Oynere
BHJICTh HEOO OTBEPCTHIM M AHTrea0B BOXBHX BOCXOASAIINX U
Hucxoasumx Kk Ceiny Yenoseueckomy" ([9], 1; 51).
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***

2. Bropas rimaBa EBanrenus ot MoanHa onuchiBaeT:

- IpeBpallieHue BO/JbI U3 IIECTH KAMEHHBIX BO/I0€MOB
B BHHO; U3rHaHue u3 Xpama Topraiieid, BOJIOB, OBeIl
(kpoMe rouayobeii), a n1eHbI'H TOpramei paccoinajg (He ae-
Jgaiite 1oM OTina Moero 10MoM TOProBJin);

- CHOPWJI, YTO €CJaHM PpaspyliuTh XpaM, KOTOPbIH
cTpounJin 46 j1eT, TO OH BO3ABMTHET TAKOM 7K€ 3a TPH JIHS;

- Ha npa3gHuke Ilacxu He mouIes Ha KOHTAKT € yBe-
posaBmiumu B Hero, He BBepui1 Ceds1 uM, 100 3HAJI M 0 4e-
JIOBEKe, U 4TO B 4esaoBeke ([9], 2, 2+24).

C no3unmu ¢apriceeB, KHUKHUKOB U CIEKyJIsiHTOB Hucyc
BEN ce0s Haryio W BbI3bIBarolle. Bpemsi He U3MEHSIIO 3T CO-
cioBust, U eciau 061 Mucyc nosiBuscs ceronnsi, To OH uMen Obl
OO0JIbIIIME HEPUATHOCTH CO CTOPOHBI (PUCKATBHBIX, KapaTeib-
HBIX, IPAaBOBBIX BETBEH T'OCYAAPCTBEHHO-AEMOKPATUUECKON
BiacTu. Ho s He HOBBIN PYCCKUI M HE IEMOKpaT, ITOATOMY OYy-
1y aHAJIM3UPOBAT.

O npeBpamieHuu BOAbI B BUHO.

[Ipespamenne Boasl (H,O) B ciupt (C,HsOH) Bo3moxkHO
MIpU HalM4yuu yriepoja. CTOYHUKOM yriepoja sIBUINCH JJIS
HNucyca kameHHbIe BOIOEMBI.

[IpeBpailieHre BOAbI B CIMPT, 3TO 3HAOTEPMHUYECKAs pe-
aKLMsl, UAyIIas C MOIJIOIeHueM dHeprun. MIcTouHuKoM sHep-
rumn Obu1 Uucyc, uznyvarouuit Kynaanuau ¢ noreHuuanom 6.
[ToaTOMy KaMeHHBIX BOJOEMOB ObLIO mHIecTh. IIpoTekan mpo-
LeCC:

3H,0 + 2C + Kynganuuu = C,H;0H + O.. (135)

OO0 u3rHanum Topramen u3 Xpama.

Ankoronuku, He obonpuiaiitecs! Ecnu Topram u3 Boabl
Oyner nenath BUHO 1o TexHosioruu (135), To OoH Bce paBHO
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HOBBICUT LIeHY. TakoBbl OCHOBBI TOBapHO-/ICHEKHBIX OTHOIIIE-
Hull. BbIrHaB crHekyJIssHTOB M3 XpaMa U pacChillaB JIEHBIH,
Nucyc nmoauepkHyn (peTHIN JeHer W MOPOYHOCTh CHEKYJsl-
OMHU, [0 CPaBHEHHIO C HEHHOCThI0 WMHTelIeKTyaabHOU
CoocrBenHocTH U 01aroagarsio TBopuecTBa.

O pa3pyuieHHH M CTPOUTEJIBCTBE XpaMa.

Heobxoaumo cpaBHUTE 46 JEeT ¢ TpeMsl THAMH, U CTAHET
SCHO BO CKOJIBKO pa3 sHeprus Mucyca Oosbplie SHEPrUM JIO-
nen:

Jlroou cmpoam xpam 46 nem = 46-365 onei ~5596,(6). (136)

Hucyc cmpoum Xpam 3a 3 Ous

Oueprus Uucyca B 5596,(6) Gosnblie 3Heprun yenoBeye-
CKOT'O COLINyMa.

OO0 OoTCYyTCTBHM KOHTAKTA C JIIOJAbMH HA NpPa3JIHUKE
IHacxu.

Hna Mucyca nHTErpanbHas pa3HOCTb IOTEHIUAIOB MPU
KOHTAaKTe ¢ JTroibMH OyeT paBHa (135):

Hucyc 5596,(6)
[odo = [pdp =1,566...-10". (137)

Jlroou 1

KonTakT ¢ coumymom denmoBedecTBa TpeOyeT paBHOBe-
cusi:

UuncycxCormym mozeit = 1,566:107-107/1,566 ~
1,566:107x0,64-107". (138)
OnHako YeJI0BEYECTBY KOHTAKT ¢ Mucycom HEOOXOIUM,

160 TaKoil KOHTAaKT Gopmupyer crycrok TsHp (64-107), a ero
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MHTO3 - UC W TpaHc m3oMepuu Lluab [64 = 32-(-32)]-107.
Bwmecre ¢ Tem, mynbcarus TsiHB 110 aMIUTATY 11€:

(64 + 1 = 63; 64; 65)- 10°, (139)

IPUBOJUT, HAmpuMep, K (POpMHPOBAHUIO T'€éHOMa HACIICJICT-
9
BEHHOCTH C roreHuuaiom 63-107.

*
kk

3. Tperbs rnaBa EBanremnus ot MoanHa HauMHAETCS C TO-
ro, uro k Mucycy npumien dapuceii - HadaibHuk Hukoaum.
Ipumen Houbto ([9], 3; 2+36).

B Kocmoreneszuce Kuuru /l3uaH OeHb-HOYB ONpENEs-
toTcs sHeprueit manyuenns (Ty c*/o, =8=64) nHeM U >Hepru-
eit morommenns (T,°0,%/c’=2°=64) HoubIO.

Mexay AHEM U HOYBIO CYIIECTBYIOT CYMEPKH IOIJIOIIE-

Hua (umnynsc T,m./c)) U paccBeT u3IydeHUs (UMITYJIbC
Toc/®,=8).

Bemukas  [{uBunuzamus
enp)| HasbBana 3Ty cucremy 'l['nma3
Jarma", a, mepeiias 3aTeM B
JTAOCCKYIO CUMBOJIMYECKYIO
8 (Paccaer) dbunocoduro, cucrtemMa MOIy-
yuna  Ha3zBanue  MHb-SHb

(puc.28).
[IpumenntensHo k EBaH-
Puc.28 I'na3 larma remio or Hoanna [9] Ham

Ba)XHO MOHATH, 4TO 3Ha4YuT Ci1oBo Houb (Ta011.26).

Mexny dapuceem Huxomumom u Hucycom Xpucrom
IIPOUCXOIUT JNAJIOT:

Hukomum: Kak mMoxeT yeiaoBek poauThes Oyayuu crap?
Heyxenu moxkeT OH B JIpyroi pas BOWTH B yTpoOy Matepu
CBOEU U pOJIUTHCA?
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HNucyc: Ecan kTo He poaurtcs ot Boabl (MH,0 = 18) n
Hyxa (C.[. = 24) ne moxker Boiitu B LlapcTtBue Bo:kue ([9],
3,5).

IIpumeuanue B.C.Kpuxoposa: Hucyc umeem 6 6udy k-
BUBANICHMHOCMb NEPUOOY BPAULCHUS MOYEUHO20 VYACMKA
ceema:

c.. 24
1008/2 [pdp =1008/(2 [pdp=252)=4=T,.  (140)
18

My,o

Tao0mmna 26

3akonbl CBsaToro Jlyxa (puc.28)

KoMIoOHEHTHI

cyTOK Houb Paccer | Cymepku JleHb

H=(T,w./c)° | Pe=Toc/w, | CM=T,0,/c J=(Toc/o,)

IToTenimannsl _ 64 _g 9 _ 64

64 1 8
Bosmymen- | |odo-[odp | =T, [pdg
8 0 2

64 0
[pdo[pdo
HBIE CpEIBI : :

Kocmoca | = 1008=24x42 | +30x4 = =1023.
=28%36 =... +120
120 120
% Cll=|+ =+ =18 (r=3)=+24
Coaroit lyx A ( 1023-1008 15 j( )
3AKOHEL bor CBS[;FOI/I [yx Bo3HHKaeT B pacmupsronieiics Bee-
JIEHHOM C MePUOANYHOCTBIO T=3, TaK Kak 8x3=24;
CasaToro . .
I[yxa bor Caaroii /lyx BO3HUKAET B cxxuMarolieiics Beenen-

HOM ¢ nepuoandHOCThIO Tot=12, Tak Kak 2x12=24.

PoxxneHrne COOTBETCTBEHHO MPOUCXOIUT B YCIOBHUSAX
paBHOBecCHs, Kak U Jir00oe nHoe n3inyuenue (140):

1008 _ 1008 1008

1 24 = = :
8-126 1008
Toc/a)ojgo do
18

(141)
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Poxnenue (141) cBsi3aHo ¢ reHOMOM 63 U BOJTHOBBIM I10-

JICM 28 , OIIMCAaHHBIMHU 3JICMCHTaAMH BGJ’IHKOﬁ HI/IpaMI/IZ[I)I, TaK KaK
8x126 = 63x16 = 63x+2 . (142)

Hucyc: PoxxeHHoe OT IJIOTH €CTh IJIOTh, a POKIAEH-
Hoe ot [yxa ects Ayx ([9], 3; 6)..

Ilpumeuanue B.C.Kpukoposa: I[lnoms - 2mo 2enombl,
gozmyujaiowue cpedy om pagrnogecus 00 63:

= T¢d¢:%(632—1)=1984. (143)

8
Jlyx - 5To MeTarajakTUdeckue BOJHBI +2 = Sc'n/4 =
Csc®7/4, Bo3MyIAOIIHe OKPYKAIOILYIO CPE/Y:

ﬂyxzf ¢d¢=%(\/§16—0)=128. (144)
0

B nynscupytomem nosie Kocmoca Jlyx (143) dpopmupyer
PaBHOBECHOE COCTOSIHUE 3apsAJI0B U UMITYJIbCOB (144):

T,+7

1
+([yx =128)- ~j¢ d(pzil28%%=i112 (145)
0

0

+112 = 47./qq* = £8\ uu* = +4,/ pp* . (146)

[Ipoucxonur poxaenue B Kuznu no XKusznu: "Ilo3nait
Ha4aj0 7Ku3Hu, 4YyBCTBYIOIIUN U BHe-Dopmbl" [2].

Bwmecte ¢ tem konebanus Jlyxa B Kocmoce (145) mpo-
nomkarorcss Mexnay Iwem m Houbro, mexay PaccBerom u
Cymepkamu (puc.28, 1a6:1.26, Ta01.27):
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TaoOmuna 27

Tpanchopmanus B 1oJie pa3MHOKECHUS

Kogsgf(oﬂ?)e o +112 = +7qq * = 48 uu* = +4/ pp*
NuTepBaiibl PaccerS Cymepku Jlenr S Houb
KOJIeOaHMI (MMITYJIBCBI) (aHeprus)
KoHTYpHI L2 cCn=8 | 112 H=64
KoJeOauuii Pc=8 112 Il =64 112
SHEPTUH U +11275F8%2; +112°5764%;
HMITYJIBCOB | +(784=7"x16)SF1 | +(3,0625=5"7>10"*5F1
Konebars +7°x165-1 = +15-5'7°10"=7°x1/16;

B Xaoce (aHTH- | _ _, e e
pesoHaHC) F7A(16+1/16)5+0 *= +2570.

B aTom (1a611.27) mose "o6o104ka" myasCUPYET ¢ MEPHO-
2 2 2
TUYHOCTBIO 7°x16=7"xT,", a BO BHYTPEHHEM I0JI€ TOSBIISIOT-
Cs1 KBaJpaThl 3aps10B-UMITYJIbCOB:

7*x1/16 = (7/4)* = p*/q” = (p*/q*)". (147)

3ayaTble pOCTKH HOBOM MoJjoAoi JKu3HU mpou3pacTaroT
Y KpPEMHYT, a BRICKa3aHHbIE MHOIO TPUMEUYaHUs OTBEYAIOT U HA
nocienytoume Bonpockl Hukoguma Nucycy, n6o JAyx apimur
(mMyJbCUpYET), I/Ie X04eT, U I'0JIOC €ro CJbINHUIIbL, 3 He 3HA-
elllb, OTKY/Ia NMPUXOAUT M KYAa YXOAMT: Tak ObIBaeT CO
BCSIKUM, poxkaeHuem ot Jlyxa ([9], 3, 8).

Huxoaum: kak 3To moxkeT ObITh? ([9], 3, 9).

Hucyc: 1b1 - yuutens M3paunes, U 3TOro He 3HAEUIb?
([9], 3, 10).

Ilpumeuanue B.C.Kpuxoposa: npouinio 0ee mulcauu em,

a Ha4anbHUKU 8cex Hapooos npebwvigarom 6 Hegedxcecmeae. Ho
nonpobyume cxazams um smo. Pacnnym.
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***
[Tocne pasrosopa ¢ Hukogumom mpumea Hucyc ¢ yde-

Hukamu Cpoumu (B Tom uyucie Uynoit) B 3emuo Uyneii-
CKYIO U KIJI ¢ HUMH, U Kpectna ([9], 3; 22)..

HNoann Takxke kpectns B EHOHe, mOTOMY 4TO Tam ObI-
JI0 MHOTO BojbI ([9], 3, 23).

NoanHa nogHaYMBAIN NyJeU, XPUCTOC TOKe KPECTUT U
BCe HAYT K Hemy. ""Meromuii HeBeCcTy eCTh KeHHMX, a APYr
JKeHUXa, CTOAIMA U BHUMAKIIUNA eMy, PaJoCTbI0 paayer-
csl, CJBIIIA roJoc keHuxa' [9] - He moaanca Ha MPOBOKa-
nuto MoanH.

Ilpumeuanue B.C.Kpuxoposa: /lenrumv Hoanny ¢ Hucy-
com ObLIO AOCONOMHO Heue2o, UO0 Npu KpewjeHuu OHu Noau-
8anu 000U 00HO noae: Xpucmoc 2enemuyeckyto KOMNOHEHN)
1'=1984 (143), Hoann - Oyxoeuyio romnoneumy Jyx=I128
(mabn.28, 144):

TaOmuna 28
Kpemenne (opomenne Boaoii) moJisi I'enn1 S Jyx
HNoann Kpecturens | Hucyc Xpucroc
Kpecturenu (143) (142)
Obnactu Tlyx = 128 Tenbt = 1984
KpeIIeHUs
PasHocth A=1984-128=1856;
U CyMMa >=1984+128=2112
Oporerne 2-A 21271856 _ 1y o0y = Juu* +0,(2).
OOIIIEero Mot My, 18

PesynbraTomM KpenieHusi (OpOILIECHUSI BOJOW) SIBIISIETCS
MOSIBJICHUE >KUBBIX MAarHuTOB (. uu* =14), CyIIECTBYIOUIMX B
OECKOHEYHOCTH B3aUMOJIEUCTBUMA:

0,2) =0, (Ig pip2p3psps = 2), (148)

a 7o (148, Ta6:1.28) u ecth Kuznb, nannas Ham Co3gaTenem.
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***

4. B COOTBETCTBHH C TEKCTOM 4eTBEPTOii I1aBbl EBaH-
renus ot Moanna [9] nanpHelue coObITHS pa3BOPAYUBAIHCH
tak: Mucyc obunencs Ha WyneeB, CTpeMsIIMXCA MOCCOPUTH
Ero ¢ Moannom Kpecrturenem, 1 KOHCTaTUPOBAB: HET MPOPO-
KOB B CBOMX OTeuyecTBax, NOKHHYJ Myneo u HanpaBuics B
lNanuiero, yepe3 Camaputo.

Kak u Bo Bce BpeMeHa, Myaen KOHQIMKTOBaIU € coce-
nsmu, 1 Camapsine He Obut MckiItoueHueM. [loatomy, nompo-
cuB y CamapsiHKM HalUTbCS, OH KpalHE YIUBUJI KCHIIVHY:
"kak Tbl, Oyayun Wyneil, mpocuiib NUThL y MeHs, caMa-
psinku? u6o Uyneun ¢ Camapsinamu He coobmarwrtes" ([9],
4;9).

Tem He menee, Mncyc u CamapsiHka pa3roBOPUIIMCH Ha
aKTyaJIbHYIO Il HUX TEMY, HA TEMY O BOJE.

XpHUCTOC CTall YTBEPAKAATh, UYTO MOXKET CAENATh U3 MPO-
CTOM NHUTHEBOM BOJBI KHUBYK0 BOAY U CHEJIall, UCIOJb30BAaB
CIIOCOOHOCTH BOJIOPOJHOM CBSI3U B MATh KKAJI/MOJb K CUHTE3Y
- MYJIbTUIUIETHOCTH:

Mynomunaemnocmy 1> 22 +3* 4 4° 15 16 +7° 140
"~ Cunmes 1+2+3+4+5+6+7 T8

, (149)

rjae aucconuanus (MyJIbTHILIETHOCTb, PaCIIeIICHHE) BOJIO-
POJIHOM CBsI3U 110 ypoBHIO T,=4 naBana OOBIYHYIO BOJIY, a IO
YPOBHIO T=3 - )KUBYIO Boay (Ta011.29).

Tab6muma 29
JAuccoumanusi-cuHTe3 BOJAOPOJIHOM CBA3HM B BOJIe
Bona KuBas OOblyHas MeptBas
Moren- | °+2°+3" 14 | '+2°+3°+4° .| 5°+6°+7" _110
L{AaJIbI 1+2+3 6 1+2+3+4 546+7 18
Kome- | 14=yuu* S 36=18=Mmo 110 ¢ 104
6aHI/I$[ MAaACHUMHOe noJie 60()61 18 3
cyb6CcmpyKmypol Mumosa
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Jucconmanus - CHHTE3 BOAOPOJHON CBSI3U B BOJE I103BO-
JSIeT XapaKTepU30BaTh MEPTBYIO BOAY Kak BOAY C HeoOpaTu-
MBIM MUTO30M (9+2) Ha CyOKJIETOUHOM YPOBHE B IOJIE U3MeE-

HeHust dddexTuBHOCTH ps = 10 ¢ mepuoAMYHOCTRIO T = 3
(Tab611.29):

ME&-(9+2). (150)
3 T

’KuBo¥i BOJOM SBISIETCSI HAMAarHWYEHHash BOJA C MOTEH-
muanoM 14=./uu* (1a6mn.29). TlockoNbKy BCE KUBOE ABIISETCS
KUBBIMU MarHWTaMu, TO >KHUBas BojJa NaéT BeuHyI0 JKu3Hb,
Kkak 3710 Oyznet y Jlioneit Bonu u Horn.

OOBIYHYIO BOJly C MOJIEKYJSIpHBIM BecoM MH,0=18
(Ta0:1.29) MBI IbEM, UCTIAPSIEM - U CHOBA IbEM.

Camapsanka ynuBuiach: "Jlait Hanutbes!"

Hucye: "A cxonbko y Tebst myxkei?"

Camapsnka: "Y meHs HeT Mmyxka'.

HMucyc: "Oto npaaa, nb6o y teds ObUIO MATh MYXKEH, U
TOT, KOTOPOT'O HbIHE MMeelTb, He Myx Teoe" ([9], 4; 17, 18).

Ilpumeuanue B.C.Kpuxoposa: CneyuanbHo 0151 HAWUX
aKademuKkos8 - opmoOOKCAIbHLIX AMeucmos, Komopwle, KaK u
He2PaAMOMHAsL CaMapsIHKA, He 3HAIOM CBOUCMSE 800bl, NOSC-
nao: Mucyc ne gaupmyem, a Ha Humeuckom npumepe ¢ nsi-
MbIO MYHCLAMU OOBACHAEH CUHME3-MYTbIMUNIEMHOCHb 8000~
PpooHoti ceazu (149).

***
XpucToc HanwuiICs BOJBl. YUEHHUKHU TYT, Kak TyT: "PaBBH,
emn!" ([9], 4;31)
Hucyc: ¥ Mensa ectp numia, KOTOPOM BBl HE 3Hae-
Te....Mos nuia ects TBOpUTh Boro Ilocimasmero Mens u co-

BepuTh Aeno Ero. He roBopure yin Bbl, 4TO €l1li€ YEThIpE Me-
csaua, u Hactynut xarBa? ([9], 4; 32, 34, 35).
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Ipumeuanue B.C.Kpukoposa: Kamea nacmynaem manm,
20e dicusble buonozuveckue maznumol 14=./yu* ecxoosm, xo-
nocames u cospesaiom, kaxk cogopum Hucyc, 6 meuenue ue-
muipex mecayes, kpamuvix 1,=4 (mabn.30).

Tabmuua 30

Hebecnas numa Uucyca u 6eccmeptHoro Yenosexka Bosiu
u Uoru, onucannoro B Teorenesnce Kuuru /I3man

Yersipe
Mecdna

1 2 3 4

MaruutHas ) 3 4 5
"muma" 14Igo dp = 14J.(/> dp = 14I¢ dp = 14J¢ dp =
Hucyca Ha ! 2 ’ ¢

"HOJBIX" 73 75 77 79
CHATBIN

TX(3+5+7+9) = 14%x12 = * T T.
ypoxait ( ) v Tot

HNucyc yyenukam: "5 mocaaa Bac :KaTb TO, HAJL 4eM
Bbl He TPYAWINCH, a BbI Bouliu B Tpya ux" ([9], 4; 38), a
nepen 3TuM ropoput: "KHymuii mosay4daer Harpaay M co-
OMpaeT 110 B KM3Hb BEYHYI0, TAK UTO U CEIONIHIl U KHY-
Uil BMecTe paioBaThbCcs OyayT; 00 B 3TOM cJiydae crnpa-
BeJAJIMBO M3peUYeHue: OJMH ceeT, a Apyroi xkuét" ([9], 4; 36,
37). 210 yXe OOIMHHBINA, KOJUIEKTUBHBIN TPY.

***

B TNanunen uzneyus celHa 1apeaBopla 3a04HO, HE BHUIAS
ero. 3atem CIpoCuil, B KOTOPOM Hacy CTajlo eMmy Jerye. Emy
CKazajau: B4epa B ceaibMoMm uacy ([9], 4; 52).

llpumeuanue B.C.Kpukoposa: Imo coomHoweHue yucen
oaem 803MONCHOCHb €030a8amb 8UXpb-sKkeusaienm Ceamozo
Iyxa:
T,r 12

=14--> =24, (151)

*
2 T,+7 7

UCHENSIOIUN U BOCKPEIIAOIIHIA.
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***
5. Iaras rnasa EBanremus ot Moanna ([9], 5, 1+47).
Ha npasgnuk Uyneickuit npumen Mucyc B Mepycanmnm k
Boporam Kynaabhu [9].
VY kynajibHU OBLJIO NSATh KPBITHIX X0A0B [9].
IIpumeuanue B.C.Kpukoposea: Buympenunee none ceéema
umeem namb YpOo8Hel, NYIbCUPYIOUUX 8 AHMUPE3OHAHCHOM

pedrcume (puc.5):

K
(142+43+4+5=15) = (1-2:3-4-5=51=120),  (152)

npu
K=120/15 =8 = T,c/w,.
***
HJIO, 3aBucmmii HaJ1 NIIEHUYHBIM I10JIEM B AZbIree, oc-

TaBUI clie]] B (hOopMe MATH KOHIEHTPUYECKUX OKPY>KHOCTEH
(puc.29).

’E—alw OTU T[SATh KOHILIEHTPUYE-
ITapa6omna CKUX OKDPYKHOCTEM Ha MIIe-
B3JI€TA Huue HJIO ocraBun npu 3aBu-

caHuu Hajg mojem. J[s B3iera
T HJIO nago 6wut0 mepeTu Ha

Hose CTapPTOBBII PEKHM.

3aBUCAHUS
412 Cl 315 IO Ha nmennne sror nepe-

XOJ 3aredariencs Kak Tapa-
l OoJia B3JIeTa U OJ[HA CTAapTOBAas

OKPYHOCTB (puc.29).

Puc.29 Caeant or HJIO Ha OHeprus CTapTa Ham H3-
NIIeHnYHOM moJie B Axpiree | BecTHa. OHa paBHA DHEPruu
(cenTs6pb 2001 roaa) pactmpenus (T,c/me=8)>. D10

"Ilenp" (puc.28).

Bwmecte ¢ Tem, 3aBucanne HJIO Haa mimeHMYHBIM IIOJIEM
MPOUCXOJUT B UHEPITMOHHOM cucteme, rae T,=4.

DHeprus 3aBUCAHMs HaJl MIIEHUYHBIM 10JIeM OyAeT paBHa:
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To(142+3+4+5) = 4x15 = 60=p»(AT+AC). (153)

[Tonyuennslii moteHian (153) sBiasercs MOTEHIIUAN -
HKBUBAJICHTOM CYMMBI DPa3HOCTEH CHHE-ToIy0o0il o0nacTu
crieKkTpa cBera mpH dPGEKTHBHOCTH CIAOBIX B3aMMOICHCTBHIA
B cuHe-ro.1y00ii Hakpe Tperuii I'na3.

BeiBoa: HJIO n Yakpa Tpernii I'1a3 pyHKuHOHUPYOT
B pe:xknmax IlogoOus apyr apyry.

*
kk

To crapt, TO mocagka; TO 3aKaT, TO paccBeT
.(puc.28):

831€m (Toc/a)0 = 8)2 - [60 = pz(AC+ AF)]L[(JKpa

154
yakpa [60 =p, (AF + AC)] (T,w,/c = 2)°nocaoxa, (154)

16425607 —[64°-60*=49650|—|31-1650], (155)

rae 16 = T,”, a 31 - morenuuan B Kpyre Yuusepcyme [1] Ho-
anHa borocnosa.

***
He Oyaem npenaBatbes yHbiHMIO Muposoii Ckopom u

BepHEMCSI K OOJBHBIM BO MHOKECTBE CTOJIUBIINXCS V MATH
KPBITBIX BX010B B OBeublo KynajabHio Uepycaauma [9].

***
boabHble *KayTr, koraa AHrea I'ocmoaeHb BO3MYTHT
BOJly B KyNaJIbHE, & 3aTEM OHU OJHOBPEMEHHO PUHYTCS B BO-
ny. Ho BBI3IOpaBiIMBAET TOT, KTO NMEPBBIA JTOCTUTHET BOJBI.
(U3ymuTenbHOE €BpeiicKoe MPUMEHEHHE WHIUBUAyallu3Ma B

MJIATHOM MEIUIIMHE: JOCTUTHET BOJBI Oojiee 310poBbii. OH U
BBIJICUUTCS).

Nucyc 3Han Bpauymromiee CBOWCTBO BUXped TOHKHX
DHEeprum, Kak B BOJIE, Tak U B Bo3ayxe. [loaTomy oH monomren
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K "BeuHo-oTCTaromemy"

"BcTaHb, BO3bMH ITOCTEIb TBOKO M X0 11",

Tot BcTan u nomen. bruta cy66oTa.

%
*%

camMmoMy OOJBHOMY U

CKasal:

BpaquaHHe B BOAC M BPadYCBAHUC HA BO3AYXC IIPOHUCXO-
JUT C IOMOIIIBIO KYHI[EUII/IHI/II

6=3,5+2,5=3,5"-2,5"=3-(-3).

Cnupanu Kynganunu OKpy>KHOCTH
B BOJIC Kynnanuuu
Ha BO3/lyXe

(156)

[IpuyeM, sHeprusi BpaueBaHUs HE 3aBUCUT OT (OPMbI
nepexona OT OOJE3HW K 370pOBBIO, a OMPENENseTCs] pa3Ho-
CTBIO PHEPTreTUUECKUX MOTEHIIUAIOB MEX 1y HUMHU (Tabm.31).

Taomuna 31

CpaBHeHne BpaueBanusi AHresiom I'ocrogueM B KynaJjibHe
y OBeubux Bopot Uepycaauma u Mucycom Ha Bo3ayxe

Cpena ucuenenus

Bopa B xynanbHe

Bo3nyx nepen

KylaJIbHEU
[lenurenn Amnren ['ocriozieHp HNucyc Xpucroc
Cnupanb Kynganuuau | Luc-tpanc nsomepust
OKPYHOCTH:
Crpykrypa uenu-
TEJILHOTO BUXPA @
3,5 obopoTa |pora 1-(2)=3 -2+(-1)=-3
PaBeHncTBO 6=35+25
) 2 6=3-(3).
MOTEHI[UAJIOB =3,5-2,5

[TonpoOyiite Teneps B3sATH y AOpamoBrYa BiacTh Ha Yy-
KOTKe Win (pyTO0abHbIN K1y0 "Hencu": He Bo3bMeTe.

Nucyc nonbitancs. bonsHo# Beleumics. beiia cy60ora.
Kumwxuuku k 0onbHOMY: "Thl UE? Ilapens! Ilo cy66oTam He
padoTalT, a ThI OCTEJb CBOPAYMBaeHIb!"
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babOknna moér: "TrI ckaxku, ThI ckaxku, Y€ Te nago, Ué Te
Has10? Moxet gam st redbe Yé te1 Xomnp!"

W3zneunBmmiics, B oriinure ot baOkuHOM, HE J1a)l, a OTBE-
Tii. OH cKa3al: BO3bMH MOCTeJb TBOKW W xoau! S B35 u
nny. M He BaM MHE yKa3bIBaTh: HE BbI JIeuniid, a OH.

IIpeapeBoIIOMOHHAS CUTYAIlUS IOCTHIJIA ATIOTES].
***

ITpouwno 2000 net. Jlormatusm B Mynanszme, npoTUB Ko-
Toporo ©Oopoincs Mucyc Xpucroc, mpoieraer. Mucrepuu
MO/PAKATEIHCTBA BHEIIIHUM NMPU3HAKAM MOBEJIEHHS] CBOMX
Muccuit 1 boros nocturin Bennuus Kyneros. Jlormatusm
MPOHMU3BIBAET BCE COBpPEMEHHBbIC penurno3nbie Kondeccun
Boctoka u penurunozHo-mupoBo33penueckue punocodpun 3a-
najaa. TBopuecknil moaxoa K Pelmuruo3HeiM YUeHbIM Hakazy-
em. ['asmutent, /[»xopmano bpyno, Hukonait KoHcrantuHOBHY
Pepux m MHOXECTBO M3BECTHBIX M Heu3BeCTHbIX Hocurenen
Pa3yma crtanu xepTBamMu IIepKOBHOTO Mpakobecus. [loatomy
CEroJiHs, KaKk HUKOrAa paHee, akryainbHbl CiioBa Mucyca:

" npumen Bo umsa Orua Moero, 1 He IpUHUMAETE
Mensi; a ecoiM MHOM NMPUAET BO UM CBOE, ero mpuMmure.
Kak BbI Mo:keTe BepoBaTh, KOrjAa JAPYr OT JApyra NnpuHU-
MaeTe cJIaBy, a cjaBbl, koropas ot EauHoro bora, ne
uiere? He nymaiite, uro 51 0yny o0BuHsATHL Bac nepen Ot-
1OM; eCTh HAa Bac 00BHMHUTEJNb Mouceid, Ha KOTOPOro BbI
ynoBaete. 160 eciim Ob1 BbI Bepusin Moucero, TO OBEPUJIN
O0bl 1 MHe. Eciiu ke ero mucaHusiM He BepHuTe, KaK INOBe-
pute Moum ciaoBam? ([9], 5, 43+46).

Ho dapucesm u KHIKHHKaM BCEX BPEMEH M HapOOB
OPUAETCS HE TOJIbKO MoBepuTh B ToHkue DHepruu EamHoro
Pa3zyma, HO U HayaTh M3ydyaTh HE MPOCTO HayKy, HO Mera-
Hayky Eamnoro Kocmoca. Tak Obuto u3Be4yHo, Tak OyJerT, a
MeJIKHMe KU3HM HE TOJBKO 3€MJIs, HO U JIPYTUe TUIaHEThI CMe-
TYT CO CBOMX JIHII.
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***

6. Conepxxanue mecroil rinaBel EBanrenuss or Moanna
OCBEIIAET MpoOJieMy MEPBUYHOCTU TOHKUX DHEPruil B Mpo-
necce 3aBepiieHus Ku3nu (mo3Hal HAYad0 KHU3HH, YYBCT-
pyromuii u BHe-@opmbl Knura /[3uan) u obecneuenue Ton-
KoM DHeprueil pyHKIMOHANBHOU nesrenbHocTH JKuoro. Ha-
npuMep, cyoctpykrypa (9+0) marepuHCKON OHMOKIETKH CHa-
yajga TOTJIONIAeT TPaBUTALMOHHBIA HMMMYJbC p* = 28-10%
(puc. 30).

Cyberpy-
Typa (9+0)

- Ilurta”ue
Toukou
— DHeprue

A=
1
1

Puc.30 Ilepexox MaTepUHCKOIl OHOKJIETKH € CYOCTPYKTY-
poii (9+0) k cyocTpykType (9+2), XapaKkTepHO# JJ1s1 MET03a
(nejieHHe OMOKJIETKH MOI0JIaM)

O10T uMityabc TOHKOM DHEpruu nNonajgaeT B IUTOILIA3My
B 00BbeMe cyOocTpykTypsl (puc.30)
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BoceMb BOJOCKOB-)KT'YTHKOB SIBIIIIOTCS TPYOOYKaMH, I10
KOTOPBIM LUTOILIa3Ma M3 00bEeMa KIIETKH MEepEKauyruBacTCs B
00beM cyocTpykTypsl (puc.30).

[lepexauka UTOMIA3MBI MO KaWJUIIPaM BOJIOCKOB CYO-
CTPYKTYp (MX BOCEMb) COMPOBOXKAAETCS IOSBICHUEM OCMO-
THYECKOro JaBJjieHus1, KoTopoe B 107 pa3 Gosbiie 06bIuHO-
ro, paBHOI'0 OJIHOM aTMocdepe.

B MUTOIIIIa3ME BO3HHUKACT pa3J'II/IUII/Ie B J1ABJICHUUN:
10'S1 u 1g10'Slg 1 wm 750, npu (750)T,.  (157)

[Mutonnasma B oObeMe CyOCTPYKTYphl HACHIIIACTCS U
CTaHOBUTCS CyCIIEH3UEN C TIIIOTHOCTHIO, SKBUBAJIEHTHOM

7T, =28 =0. (158)

VYBenuueHne IUIOTHOCTH IUTOILIA3Mbl B CYOCTpYKType
MPOUCXOJIUT B YCIIOBUSIX HEMPEPHIBHOM MOJaud Pa3HOMMEH-
HBIX UMIYJbCcOB +p* Tonkoit Duepruu Kocmoca, u oTHOLIE-
HUE PA3HOCTH PA3HOMMEHHBIX T'PABUTALIMOHHBIX HMIYJIHCOB
Kocmoca K TJIOTHOCTH HUTOIUIa3MBI B CYOCTPYKTYpE MPUBO-
VT K IOSABJIECHUIO MOTECHIIAAIA 2-10%:

p*_(_p*) — 28_(_28) — 2.1020

5 =lg pp,pspaps 107 . (159)

Haxopsce B myJbCUpYIOIIECH ITUTOIIA3ME CYOCTPYKTYPHI,
MOTOK B3ammojiericTByomux (poronor (159) dopmupyer pas-
HOMMEHHBIC MarHUTHBIE UMITYJILCHI (157):

2107505 -7)=1410" 5 02:10° 5 -14-10%
niin
+u* 5 02:10° 5 -p*. (160)

Otu (160) MarHuTHBIE UMITYJIbCHI ¥ TpeOyrOT BhIXOAA
u3 oobema 1uTomiasmMel. B cybctpykrype (9+0) BbIpactaroT
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em€ JBa BOJIOCKA-)KT'yTHKa W MaTEpUHCKas CyOCTpYKTypa
(9+0) Tpancdopmupyercs B cyocTpykrypy (9+2) (puc.30).
HaumnaeTcsi pasMHOXEHHE JeleHUEM (MHTO3 OHMOKJIETKU) U
Kuznb 3anonnser Enunbiin Kocmoc.

***

Ecau BMecTo 1muToriazMbl OUOKIIETKH OYIET cepoe Be-
IIECTBO T'OJIOBHOTI'O MO3ra, a BMECTO KJIETKH HEHMPOH, TO SHEP-
reTHKa JeJICHUs CyOCTPYKTYyp HE U3MEHHTCS. TOJIbKO IpaBu-
TAlMOHHBIA UMITYJIBC £p* OyAeT uMILyJabcoM MbIc/IM, HAXO-
asimieiica Ha ypoBHe Iloaco3nanmsi, To ecTh B 00beMe Ty-
3bIpbKa-HEWpOHa, a £u* Oyaer ummyJuabcom IlamsaTH, Haxo-

asimieiicas Ha ypoBHe Co3HaHMS, TO €CTh ITOBEPXHOCTH ITy-
3bIpbKa-HEUPOHA.

#
PasmHoxeHue neineHuem (MuUTO3) CBs3aH C TpaHchopma-

IIMe MaTEePUHCKOW OMOKIIETKH, a 3aTeM C POXKICHHUEM JBYX
JOYEPHUX CYOCTPYKTYD:

MarepuHckas
JouepHsist OMOKIIeTKa
Cy6eTpyk- OMOKJIETKA
y o [uc- Tpanc-
TYpBbI Mwuto3
MHUTO3a U30MepUsl | U30Mepust
(9+0) (9+02) -(9+0) +(9+0)
(9+2) +[(9+0)+(9+0)]=18
[Iarepuunas J‘ 0 do =20 (161)
01;5(1)35811/1 G 5 OKBUBAJICHT
8 T =4 Mi,0=18
H c @ 2(9+0) 18
yIBe T,=-T,2 | [pdp=(8-2)[pdp=729=(9+0)
Kuszun @, ©10) 0

[lynabcupyst MEXy paclUIUpEeHUEM U CKaTUEM, MaTEpPUH-
CKasi OMOKJIETKa CO3JAaeT B OKPY’KaIoIIEeH cpeae moJie, MoTeH-
[[Majl KOTOPOro JIOCTUTaeT KyOa HavdaJIbHOW BEJIMYMHBI MaTe-
PUHCKOM cyOCTpyKTYphI (161). DTO npu aHTUPE30OHAHCE ITYJIh-
cauuu. [Ipu pe3oHance noiryunm:
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MakcuMaJIbHBIN Pe30HAHCHBIN MOTEHIMAJ
(ToizToﬂj [ToixToﬂj r, 2.1, <

20 c W, c c ,

[Toren- s " 8

e S (X <[pdp= | *[edo= | (162)
9 9 9
4x243 16%x243 1/2x243

Makcu-

4x243x16x243
MaJIbHbIN X 2d3 =128x243 =
MOTEHIUAT Ja%

MakcuManbHbI PE30HAHCHBIM OTEHIMAN, PABHBIN:

Epae = 128%243 = 42 *'x3°, (163)

CBSI3aH C METaraJakTUYeCKHUMU BOJTHAMH /2 n, OMKCHIBAEMBIMU
nponopuusamMu Beaukou [Iupamuapl, a MHOXKUTEIb 128 TOYHO
COOTBETCTBYET uuciy uepornudos B Tsub (64 uepornuda) u
nByx nonycdepax [uns (o 32 uepornuda) B Benukoit Kuure
[Iepemen.

Mpbl, moau ceroaHsmHend 3emiu, otrBepras ToHkue
DHepruu, kak Metadu3uKy, He moHumaem [pupony.

Nucyc Xpucroc Ilpupony nmoHuman um HCIOIB30Bal 3a-
KOHbI MeTaHayKH.

***

B mecron rimaBe EBanrenus or MoanHa onuceIBaeTcA I0-
xox Mucyca B okpecrHoctu Tusepuansl. [lomyisipHocts Mu-
cyca pocia. ConpoBOXIAIONMIKUX ObLUIO MATH ThICAY. Y HUX ObI-
J0 TATh XJIeOOB U JiBe phIOBI. Mucyc mepenan xieda u puioy
CBOMM YUY€HHUKaM, T€ COMPOBOXKAaronM. Bo3nerau Ha TpaBy.
[Toemu. Cobpanu octatku. OctaTkoB HaOpanock 12 KOpoOoB.
[TonBenem GanaHc:

5
[12 [p dp = 6(25-4) = 6x21]x5000 = 63-10". (164)
2
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ConoctraBuMm BbIpakeHue (164) ¢ 330MOBCKUM S3BIKOM
[Tputu Uucyca.

12 kopo00B OCTAaBIIMXCS OT Tpamne3bl KyCKOB XJjieba - 3TO
HKBHUBAJIEHT PE30HAHCHOU MepuoandHocTH T,T = 12, KoTopytro
Kuura /[3uan HasbiBaeT Tpu-SA3prunbiM Ilnamenem Yerni-
pex ®@urtuJeii [2].

2 pbIOBI - DKBUBAJICHT OTHOILIECHUS Pa3HOCTU T'PaBUTALU-

OHHBIX 3aps/IOB K TUIOTHOCTH ITUTOIIa3Mbl B 00BeMe CyO-
CTPYKTYypbI OnokiieTku (159, 163):

2=14210"%x2-107. (165)

5 x1€00B - DKBUBAJICHT ISATEPUYHOU CBS3H, (PopMHpye-
MOW B3aUMOJECHUCTBUSIMU CBETa B IyJibcupyromem Kocmoce.
Knura /[3maH Ha3piBaeT 3Ty MATEPUUYHOCTH Kak mnath Ilpo-
aBuxeHuii ®oxara uiam [arepuunsrii JIxa ([2], 161):

5=(ps=10)(*[pdp =£1/2) =

2 2 2 2 2 2 2
1" +2°+3°+4° +5°"+6"+7 :140. (166)
1+2+3+4+5+6+7 28

5000 compoBOKIAUIMX - SKBUBAICHT MATCPUUHOMY
JIxa B JanbHOAECHCTBYIOMINX I'PABUTAIIMOHHO-3JIEKTPOMArHuT-
HBIX B3aumoaencTBusx (163):

5000 = 5xp, - p, =(T, +1) ¥102*.10% =5-10°.  (167)

ITepen Tpamezont Mucyc 3acraBuil BceX BoO3Je4b Ha
3emun0, NOKpbITYI0 TpaBoi. ""Tpassl 0b110 MHOTO" ([9] 6,
10).

Peun uzer o monsipHOM BUXpE ¢ MOTEHIMAIOM +21, u3my-
gyaembiM 13 Heap KsanTtoB (puc.5), a cioBa "TpaBbl ObLIO
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MHOT0" TIOTYEPKHUBAIOT TOSBICHUE B TIOJSIPHOM BUXPE KHU3HB
TBOpsyto Kynnanuau (164):

6x21 = (3,542,5 = 3,5%-2,5°)x(142+3+4+5+6).  (168)

Pe3ynpraTom Tpamesbl SBIISETCS MOSBICHUE MOTEHLMAIa
reHOMa, PaBHOTO 63, KOTOPBIM BOZHUKAET B MOJIE JIEKTpOMAr-
muTHOM muaykmn 10* 1/A B cume-romy6oit Yakpe Tpetwuit
I'na3 (164):

L=82

63:10%= Icp dp-10* 47" (169)
2

rje 7 U L - COOTBETCTBEHHO IOJIOBUHA CTOPOHBI OCHOBAHUS U
pebpo Benuko# [lupamub.

IIputuya o Xsedax roBopuT 0 TOM k€, 0 4éM nucanu 10
MUJIJIMOHOB JIeT Ha3ad ABTOpsl Teorenesuca Kuur Ilepemen u
J3uan, TO ecThb cucreMe nuTaHusa rpanymux Jlrogen Bonu u
Woru [1].

*
*x%

[llecras rnaBa EBanrenus or HMoaHHa comepkuT nBe
[IpuTum 0 Xoxaennu Uuncyca no Boae MOpsi Kak 1o cyuie.

B nepBoii [Iputue Mucyc npu cuJIbHOM BeTpe U BOJIHE-
HuU Mops B 25 - 30 cragusx ot Oepera mojoiien mo Bojae K
CBOMM YyYE€HUKaM U ckazai: "Jr1o 5; He GoiiTech".

CoxpoBennblii Cmbicn [IpuTun cBsi3aH C YIUIOTHEHHEM
KHUJIKUX CPEIl: BOJBI, IIUTOTUIA3MbI, CEPOTO BEIIECTBA TOJOB-
HOTO MO3Ta W Tak janee TOHKUMHU DHEPTUsSMHU 32 CUET Tepe-
X0J1a OT OOBIYHOTO JaBJICHUS K ocMoTrueckomy (puc.30,157).

B cyGerpykrypax (9+0) u (9+2) Takoii mepemnan JaBiie-
HUI CO3/1aeTCs BOCEMBIO BOJIOCKAMHU-)KT'yTHKaMH, 9epe3 KOTO-
pBI€ IIUTOIUIa3Ma U3 00bEMa KIETKU MEPEKaYrBaACTCS B 00BEM

CYOCTPYKTYpHI:
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30
TotxTowo/cx1g 10X1g pipapspaps* [¢ dp=

=25

30
12x2x7X(2% [ dp=275) = (24x275=6600)x 7=

=25

33x14-10% = ©(9+2) [ ppe * p?. (170)

[Tockonbky 3T0T (170) mpomecc cBsi3aH ¢ B3aUMOJEHCT-
BUSIMU TIPU CXKaTUHU, TO MPUCYTCTBYET KOI(PPHUIMEHT CiKaThs
(Towo/c=2), nocrosinnas B3aumojaehcTBus (lg pip.p3psps=2),
HOTEHIMAN JIOTapU(PMUUECKONW BOJHBI OCMOTHYECKOTO JaBiie-
HUS B IUTOIUIa3Me oobeMa cyoetpyktyp (Ig 107 = 1g Jpa =7).

Crnosa Ilputum o 25 - 30 cragusix OTpakaroT IHAOTEP-
MU0 TOHKO-DHEpPreTH4eCKuX MpOIECCOB:
(-25=lg p1po=lg 107*x10"'=lg 10™°)
110 TOSIBJIEHUS MSTEPUYHON CBSI3U U TIOCIIE €€ MOSABIECHUS
(-30=1g pip»/lg 10°=1g 10°") u

=30
2 j @ dp=(-30)-(-25)"=307-25"=275=(9+2)x5>.  (171)

=25

B MarHuTHBIX NOJSAX KUIKHUX CPEJl BO3ZHUKAET ITPOMEKY-
TouHbIM moteHrman 6600 (170). DToT moTeHIMan peanu3yer
ce0s1, HarpuMep, B KOHPUTypauu MUKpPOTPYOOUKH szipa Ouo-
KJIETKH aM(puONH, B KOTOPOl BOCBMUIPAHHUK BHYTPEHHETO
MOJII MUKPOTPYOOUKH MMEET PACCTOSIHHE MEXKIY IMapaielib-
HBIMH IpaHsaiMH, paBHoe 660 A [1].

3aKaHYMBAETCS MPOLECC HACBHIIICHUS LUTOIUIA3Mbl KJIET-
ku Tonkumu Oueprusimu Kocmoca, dopmupoBaHueMm cyo-
cTpyKTypsl (9+2) (puc.30, 170, 171).

***
Bropas [Iputya o xoxkaennu Hucyca nmo Mopro ko mno-
CyXy CBSI3aHA C JIMHAMHKOW: COIIPOBOXKIAIOIIME IOIJIBUIA Ha

Ipyroil Oeper Mopsi Ha JIOJKax paHbile Xpucra, a Mucyc ne-
pErHall ux, UJis O MOPIO MEIIKOM.
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CKopoCTh Takoro mepexoja CBs3aHa C OTHOIIEHUEM IIO-
teHnuana nojis (170) u rpaBuTalvy:

33x14-10°

\Vpp* =28

rae 33 - Bo3pact XpuUcCTa U TPUEIUHCTBO 3a4aths 33=1(9+2).

=28x25x2x33=1400x33 = pi\Juu*x33, (172)

***

HNanee Uucyc cranm o0bsacHAT, 3Ha4uMOCTb TOHKHX
Juepruii. "Anymmii Moro Ilinores n nuomuii Morw Kpossb
HMeeT KU3Hb BeUHYI0, pedbiBaeT BO MHe, u S B HéM; Kak
nocjaga Mens xuBoit Oren, u S ;kuBy OTHOM, Tak U QY-
muii Mens xuth Oyaer MHoOI0; ceil-TO ecTh XJe0, comes-
ni ¢ He0ec; He TAK, KAK OTHbI BAIIM €JIM MAHHY U YMep-
JIM: AAymmi xJied ceii :xuth Oyaer Bedno' ([9].6; 56-58)

Huyero He noHsB, uyaeu (B TOM YHCIIe YYEHUKH) oOuU/Ie-
JUCHh 3a CBOMX OTLOB, a Mucyc mpenckaszan mpeaaTeabCTBO
Nynsr CumonoBa Uckapuora.

Aunamuzupys oty llputuy, 00s3aH THOIYEPKHYTH Clie-
IYIOLIME MOMEHTBI.

HNucyc BbIHY:AeH ObUT TOBOPUTH 330MOBBIM SI3BIKOM
[IpyuTy, nEMOHCTPUPYS HMX HAIVIAHBIMU IPUMEPAMU YyJeC
MOTOMY, YTO YEJIOBEYECKUU COIIMYM IO CBOEH Mpuponae ObLI
emé rayn, HO yXKe aJeH, KOBapEH, JKECTOK U 3TOLEHTPHUYEH,
WHTEJUJIEKTYaJIbHO TEMEH.

Hucyc ob6s13aH ObUT TOBOPUTH OTOMY, YTO B TEMHOM CO-
nuyMme O€3JIMKHMX, BCIIBIXUBAJIU OO0KECTBEHHBIE HMCKpPHI BOJI-
xBoB, [ludaropa, I[lnatona, ['epomora, mpopokoB. U3 sTux
Uckp NUucyc pazxuran [1nams 3nanuii.

Coznareny u Mucyc Bo3aesbiBaloT ''oropoa' 4esioBe-
yeckoro couuyma c Jlro6oBbio u JIod6pom, 60psch 3a Kaxaoe
O0onpHOE pacTteHue. TakuMm OOJIBHBIM pacTeHHeM ObUT arpec-
CUBHO-IIaCCMOHApHBIN Myneickuii DTHOC, YIIOPHO MCKaXKaro-
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muit 3akoHsl KocMmoca B 1osib3y MHAMBUIYyATbHON MEpKaH-
TUJIBHOCTH.

Opnako WMyaem 3TOro He MOHSUIM U CTajdud TPyOUTh Ha
BCEX IEpeKpecTkax o cBoed m3bpanHoctu borom, mogoOHO
['yapune: "Toapui CyxoB Ha3Basl MEHs JIIOOMMOW >keHou!"
(xunodunsM "benoe Comnnie myctoiHn").

*
kk

7. "Mocae cero Uucye xoaua no INanniee, uéo no Ny-
Jee He XO0TeJ XOAUThb, nMoTomy 4to Uynem uckaam youThb
Ero" ([9], 7; 1).

"Toraa opatbsa Ero (Jioou Boau u Hoeu, 6eccmepmuuie.
Ilpumeuanue B.C.), cka3ajmn eMy: BbIHIM O0TCI0JA U MOIIU B
Nynero, yTodbl U ydyenukun TBou BuIeIH Jejia, KOTOPbIe
Thbl genaemib. M00 HUKTO He JejlaeT 4ero-jiud0 BTaiiHe, U
uieT cam 0bITh U3BecTHBIM" ([9], 7; 3, 4).

"Hucye ckaszaa um: Moé BpeMs emié He HACTaJl0, a
nJis Bac Bceraa spems' ([9], 7; 6).

(ITpumeuanue B.C. Bpamws Hucyca - JTioou Bonu u Hozu
oviu beccmepmunl,; Hucyc - 6 06010uke cmMepmHo2o).

Nucyc mocaymaJsicsas bparbeB cBoux u npumen k Uyne-
SM Ha UX npa3aHukK. [Ipuien taitHo. A B ceperHe Mpa3JHUKA
BOILIEN B XpaM ¥ yumil. Uynen ynuBiasinuch: otkyaa OH 3HaeT
[Tucanus? OH xe He yuuics?

Nucyc otBeuan, uro 3nanue ot bora-Otua. ([9], 7; 16)

Nynen nzymunucs: EMy HeT M nSITUAECATH, U CTAIU JK-
3aMEHOBAaTh Ero 1mo nmucauuro.

Nucyc orBeuan: "Mouceii g1an Bam oOpe3anue (XoTs
OHO He 0T Moucesi, 2 0T 0THOB), H B cy000Ty Bbl 00pe3bI-
Baere. Ha Mens1 im Heroayere 3a 10, 4TO 51 BCero 4esioBe-
Ka ucueauna B cyooory? ([9], 7; 22, 23).

B Kuure /I3uan 3a 10 munmnmonoB et 1o Mucyca Tak xe
TOBOPUTCSL O TOM, 4TO Benukas l{uBunuzamuss ABTopoB Kaur
n Crpoutenent [lupamun nonyumsia 3HaHUs OT OTIIOB CBOHX,
TO ecTh OT emé Oosee npeBHel [luBuaM3aruu, >KUBIICH Ha

126



3emiie 10 Benukoi I{uBunmzanuu. 3emJis, Kak slieKJIeTKAa
Kocmoca, nzseuno poxnana Hocurenei Pazyma.

***

Benukas [uBwnumzauuss BHymwia counmymy JIpeBHero
Erunra o6oxectButh Uncna: tpu - M3una, yersipe - O3upuc,
sTh - ['op u mects - Tot, bor cmeptu (puc.31).

y Tainoe nmosBjaenne Mucyca
0 Ha npasaHuke Uynees [9]
3 / \ 3 Nsuna
4 [ \ 4 O3supuc
5 1 5 T'op
X 6-m-m-m- 4-, A_-Qt---B + ------ X ---6 Tort (cy0boTa, oOpe3anue)
5 5 I'op
4 \ / 4 O3upuc
3 \\ / 3 N3upa
%. ..0yaere uckatb MeHs1, M He HaiiieTe, U rae
-y Oyny 51, Tyna Bl He MOKeTe PUATH [9]

Puc.31 Yncaa, Erunerckne borun, Mucyc n oopesanue

Ot1o OeckoHeuHBIM cMmepTenbHbIM Kpyr, 3a rpansmu ko-
Toporo Jexut oeccmeptue Jlroaeit Bonu u Moru (puc.31).

[Mukn cmeprensHoro Kpyra mecrepuyeHn, u0o cBsi3aH C
Kynpanuuau, nmeromen noreHuuan 6.

Onnako B 3aMKHYTOM LIMKJE cMmepTenbHoro Kpyra ecth
JBe 00JIaCTU HOJIb-TIOTEHIIMANA B JIBE TOYKH U3MEHEHHUS BOJ-
Hbl ¢ moTeHuuanamu =6 (morenuuansl bora Cmeptu Torta),
(puc.31).

OO6nacTh HOJ-TIOTEHIMATA - 3TO BOpOTa B OeccMepTHe, B
Kuzup 1o m nocne Kuszuu, B XKuznp Jlrogen Bomu u Woru.
Bopora, gepes koropsie ncyc taiino Bomen k Mynesm B ce-
pelMHy UX Ipa3JIHUKA, BOPOTa, 4yepe3 KoTopele yuaer HMucyc
B Oeccmeptue, U HU oauH UWynen ero mpu 3ToM HE HaWIeT
(puc.31).
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***
Ha miecroii nens Henenu, B cyodory, Uynen nenaiot 00-
pe3anue. Ha mecroii nens B bopno mepen ymepuiem mpen-
crator 42 boxectBa u3 ero uucrtoro cepaua (Kuura Mept-

BBIX). A B BOJIHE C MOTEHIMAIaMH +6 B Toukax A u B mpowuc-
XOJIUT U3MECHEHUE HaAIpaBJICHUS ABWKEHUS BOJHBI (puc.31).

W3meHeHue HanpaBieHUsl IBH)KCHHS BOJIHBI B TOUKax A
u B npoucxoaut B ycioBusax pesonanca (puc.31). Ho atu pe-
30HaHCHble ToukM KyHpamuuu (nazepHeie Touku A u B),
(puc.31), GyHKIIMOHUPYIOT B PE30HAHCHOM PEKUME, B TO Bpe-
Msl KaK TOYKHM ¢ noTeHIuanamu 3, 4 u 5 (Cesamennsiii Tpe-
yroiabHuK CTpouTeneil) - B aHTUpe30HaHCHOM (Tabu1.32).

Tabmuua 32
O6o:xkecTBienne Yucaa /Ipesnero Erunra (puc.31)
N3omepus [nc- Tpanc-
Opaunatsel | -y, 0, -x -x, 0, +x -X, 0, -y X, 0, +y Cymma
Wznpa, | 3+4+5=12 | 3+4+5=12 | 3+4+5=12 | 3+4+5=12
O3wupuc, . 48
FOp Pe3onaHcHBIM PCKUM
Tor
6/-6 S 6(-6) S -6/6 6/-6 5 6(-6) S -6/6
(anu- 5605 S0 S 36+36=72
pE3OHAHC) -15365-1 -15365-1

B stom nosne (Ta611.32) oTHOIIEHHUE CYMM aHTHUPE30HAHC-
HBIX ¥ PE30HAHCHBIX MTOTCHIIUAJIOB:

72:48=1,5=3:2=1:1g p1p2p3p4Ps, (173)

SKBHUBAJICHTHOE OTHOLIECHUE NPOJOJDKUTEIBHOCTA U IIOCTOSH-
HOUM B3aMMOJEHCTBUN (HOPMUPYIOT MPHU KaKIOM PaBHOBECHU
HOBBIE YPOBHHM HOBBIX ()OPM SHEPTHIA:

cocamue: 1+3/2=5/2; Kynoanunu: 1+5/2=7/2;... (174)

Kuwura [[3uan onuckiBaeT 3TH psinbl kak ToHkue DHep-
MU, B KOTOPBIX MPOUCXOAST KOJIWYECTBEHHO-KauyeCTBEHHbIE
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sHepreTuyeckue udmeHenusa. Hampumep, norenuuan 48 otpa-

. 2
KaeT cHHe-rony0yto Bonny auuHoit 4800A mpu cmabeix (p,”)
B3aNMOJECHUCTBUSAX:

48 = 4800%(p,”= 10) = 4800A-107. (175)

Ota BonHa Ha rpanuie paszznena B Yakpe Tpermit ['nmas
BO30yKIaeT JaeKTpuyeckmii Guotox cumoo 107 A. Cuna
6uotoka B 10" A coxpaHseTcs M B MAarHUTHOM [ONe, €CIIH
BoJsiHa cMeraercs Ha 600A u cranoBuTCs paBHOM 42004

Tox B Yakpe Tpernii ['naz: 10° A
KoMmnoneHTsI
I1
one Cropocth 3apsibl Jmana Cwuna Toka
CBETA C BOJIHBI
176
Smexrpu- | SO0 T | 61020 | 4 | J=qc/4800 (176)
Yyeckoe KM/lﬁeK - Alcex A = 4800 =10*A
3-10"°A/cek
Marnut- 1nls u=14-10" J=pc/4200
Hoe 3-10"°A/cek Alcex 4200A — 104 A

Takoe snexkTpoMarHutHoe cMmelienue (176) cBsizaHo ¢
K0J1e0aTeTbHBIM KOHTYPOM, B KOTOPOM:

48004 - 600A = 42004, (177)

U TJIe MpoTeKaroT Koyiebanus (Tabdi.32):

LEP. ‘3 , (178)

7 >
= S ——503:12=36=p,;Ab </ =14
48 721 T2 T 12 ‘ P2 HH

MNPpUBOAAIINC K IMOABJICHUIO JKUBBIX MArHUTOB B IIOJIC oeJoro
CBfCTa.

5.
DHepreruueckoe mnoje BceeneHHOW mynbcupyeT B 4derbi-

pex BetBsix CsimieHHoro TpeyrompauKa: WM3umel, O3upuca u
I'opa (puc.31, 1a6n.32) nynbcauus OPUBOAUT K BPAIICHUIO
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(OTOHOB C MIEPUOTUIHOCTHIO T, ¥ TIOSBICHUIO YJICKTPUICCKO-

T'0 IIOJIA:

IIyabcanus B moJysx ¢ noreHnuajamMu CBAIIEHHOT0
TpeyrojsHuka

+1 +1

4(347445) — [4(3+4+5=12)=48] +
A[HIH(-D + (D] =16= T = Jqq*,

rae 48+16=64 = Tsup = 2 L {unb
u 48-16/64=12=TpéxA3pranoe [Lmams Yetbipex Outuie.

(179)

Bwmecte ¢ Tem B mosie ¢ noreHnuanioMm Tota (puc.31) Bo3-

HUKAIOT JIBa KOHTYypa Kosnebanus (Tabn.32):

Kouebanus B o6sactu bora Cmepru Tona

(peMHKapHaNUA)
-3.5 +3.5
2-1 5-36 5 -1) —> 2(-36-1-1 =-38) =76 +
+3.5 35

2(35-(-35)-(-35)+35=140) = 280 (epasumayus)

r7ie Bo3HUKaroT nocrostuuble Yakp (Const = 140) u rpaBuTanus c
noteHIaioM 280 = psx28.

Xk
%%

(180)

Otu 60xectBeHHble cBenenus (178+180) Benukas [{upu-
mu3anus y3Hana ot OtuoB CBoux, u uznioxuia CBeAeHUs O
Kocmoce B cBoux Kuwmrax /l3uman, Ilepemen, MeptBbix. (Teo-

pus Enunoro Kocmoca. B.C.Kpukopos).

Kuurn nonanu Ha BocTok, n1aB Hayano Yduenbsim o [lepe-
BOIUIOIIEHUH, a TaK)Ke O0OraTHB IMPaKTHUKy LEIUTEIbCTBA U
MeauTanuu. Kauru nonanu Ha 3amaj, npexiae Bcero B Eru-
IIeT, a 3aTeM B CKOToBomdeckue ruiemeHa Mynees. Iloatomy
HNucyc u roBoput 0 TOM, 4YTO 3HaHUs O cyO00Te mpHUHAATIeKAT
He Mowucero, a OtuaM. A nmanee cinenyer, uto ABTopbl BeTxoro
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3aBeTa, 10CJIOBHO UCONb3ysl KHury /[3uaH Ha He€ He ccblia-
I0TCS1, HO TJIABHOE HE MOHSUIM JUHAMUYECKUX MPOIIECCOB, OMH-
canHbiX B Kaure.

Takoe HenmoHumaHue Beaet oT TBopuectBa k Jorme,. Ot
Ceetnoro byayuiero k padctBy. PaGcTBy, B KOTOpOoM cBOOOAA
BbIOOpA JTMYHOCTHIO CBOETO COOCTBEHHOTO MOCTYIKA MOAaBIIs-
ercs. Hanmpumep, xenaeT mynelcKkuil colmym enaTh oopesa-
HUE MMEHHO I0 cy00oTam - mmycTh oOpe3aroT. Ho mynelckuii
COLlMyM HE uMeeT IpaBa aukrToBaTh Mucycy yem Emy 3aHu-
MaThCsl 1o cyb0otam. Tem Oonee 3ampemiarh IMOJ CTPaxom
CMEPTH.

*
*x%

8. Ipusenn x Hemy xenmuAy, B3AITYI0 B Npejrodoaes-
Huu. Crnpocunu: Tel uro ckaxenms? OtBetni: Ko u3 Bac 0e3
rpexa, nepsblii O0poch B Heé kamMeHb. OHU pa3oUUIUCH, OO
COBECTb IIPOCHYJIaCh B KaxaoM. nu u Brpens He rpemu. B
BOIIpOCE O KEeHIIMHE Mucyc 10 cOBECTH MyAeeB JOCTYUaJICH.

***

Ho pa0 He mpeObIBaeT B JIOME€ BEUYHO; ChIH MPEOBIBAET
BeyHo. MTtak, ecnmu CpIH OCBOOOJHUT Bac, TO HCTUHHO CBOOO/I-
Hbl OyzeTe. 3Hal0, YTO Bbl ceMsi ABPaaMOBO; OJJHAKO MIIH-
Te youts MeHsi, moTomy 410 ¢cJ10BO MO€ He BMeliaercs B
Bac...([9], 8; 37).

Bam oren AbsBOJI, U Bbl XOTHTE HUCIOJHATH IMOXOTH
otua Bamero? ([9], 8,44)

B sroii curyauun Mucyc ne yoenun, a o3noodun Uypees,
100 UM U B TOJOBY HE MOTJIO NMPUATH, YTO ABTOpHI Berxoro
3aBeTa AMAMETPAJIBHO MPOTHUBOMOJIOKHO MCKA3WIIUA COJIepKa-
Hue Kuur Benukoi [{uBunu3zamnuu.

N ecnu B Bompoce o keHmuHe oTBeT Mucyca ObL1 mpe-
JIEIIBbHO 3HAKOM myznesiM, To AHtpono- U Kocmorenesuc Kaur
BenMKoW [luBmimM3anuu 11t BETXO3aBETHBIX OCTABAJICS Tau-
HOM 3a ceMbio nevarsmu. Cebiiku Mucyca Ha To, yto Ero mo-
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cJiajl BOF-OTE?H, BpasyMJslIn Majlo, TaK KaK KOraa H€¢ 3Hacllb,
TO BE€pUIllb, 4 BEPUIIIb B TO, BO YTO X04Y€HIb BEPUTH.

I/Iy,ZICI/I He xomeau eepumos, 4mo ux omey ab}160ﬂ, XO0TA
9TO TaK U OBLIO C IMO3UOHUU TPAKTOBKH Kuur n OpraHu3anuunu
conuyma.

*
kk

9. Mucyc Bcrpernn cienoro ot poxaeHus. beita cy660-
ta. Mucyc mmronyn Ha 3emito. Caenan OpeHue U3 MJIIOHOBe-
HMs, HaT€p uM rna3a cuenoro: "lloiinmn, ymorica!" Crenoit
ymbUics u mpospen. Papucen 3aderanu. CTanu HaBOIUTh
CIpaBKU y CaMOTro MPO3PEBIIET0 U y ero poaureneir. OTBeT
OBIIT OJTHO3HAYHBIN: HE BHJEI C POXKJICHHS, ceiyac BHJINT, a
Uto u Kak - He 3naem([9], 9; 24).

®apuceu k Uucycy: oobacuu! ([9],9; 15).

Nucyc: Ha cya npumien S B Mup ceid, 4To0bl HEBUALIUE
BHJICIH, a BUAAIIME cTand ciensbl. ([9],9; 39).

dapucen: HEYKEIU U MbI CIENbI?

***
Mgl umeeM ocs3aHue, 00OHsAHME, 3peHue U ciyX. Hamm
OpraHbl YyBCTB YINPABISAIOTCS LEHTPAIbHOW HEPBHOW CHUCTe-
moii. LlenTpanbHas HepBHas cucTteMa Kak pedieKTopHO - Ko-

MaHJHas CUCTE€Ma YIIPABIICHUS PEarupyer Ha HMITYJIbCHl -
BUXPH POTOH-(HOHOHOB IMOTJIONIAEMBIX YKHBBIM OPTaHU3MOM.
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Crpax
1/4

Panocts
1/4

T 1/4

/TR

[Mupamuna
SMOLIMI

|

JIro60BB

7y
Mupamuna du-
3MOJIOTUYECKUX

pediiexcos
,, ‘ A-Ocsi3anue 4

4
Cuyx

4

OO6oHstHUE

Puc.32 Casoennas IIlupamuna pu-
3H0JIOTHYECKUX pedJiekcoB U €o-
MaTHYeCKHUX YMOIMH

[Tpuuem doToH-do-
HOHBI, PETyJIUpyeMbIe Op-
raHaMu 4YyBCTB, IepeMe-
IIAFOTCS MEXITY HUMHU Kak
KUAKOCTH B COOOIIAr0-
muxcd cocygax. BozHu-
KaeT PHepreTudecKas Cuc-
tema caBoeHHou Ilupa-
MU/, T1e 00IIas BepIu-
Ha [lupamun umeer pas-
HOBECHBIT MOTEHITHAT,
CBSA3aHHBIM ¢ OOBEeMaMu
[Mupamunas (puc.32):

1=V,x V.. (181)

B stom (176) cnyuyae ogna u3 [lupamupn Oyner onwuchl-
BaTh (pu3noIOrnuecKko-pedIeKTOpHbIE UMITYJIbChl OCS3aHMS,
o0oHsHUS, 3peHus u ciyxa (Vy), a BTopas - SMOLIUOHAJIbHbBIC
peakuuu, BbI3biBaeMble Qusnonoruei. Hampumep, Ctpax, Pa-
nocth, HenaBucts, JIto60Bb (puc.32).

B Bepmmnax ocHoBanusi ¢usnonoruyeckoit Ilupammusl
4
JOJHKHBI (POPMUPOBATHCA UMITYJIbCHI OMOTOKOB 107 A U anek-
v 4
TPOMArHUTHO-TpaBUTalMOHHON MHAYKuuu (107 1/A), dpopmu-

pylolye J0rapuPMUIECKUe BOTHBI.

DuU3M0JI0rHYeCKHe JJOrapu(pMuYecKue BOJTHBI
ITonsa OMOTOKOB WH]Ty KLU
[ToreHumabl Ig 10" =4 lg 10° =4 (182)
OcHoBaHue 0 I
BEJIUKOM (Ty=-4) _[ @ dp=8=a’ | (T,~4) I o dp=8=a’
[Tnpamu sl ! 0

[Mupamuaa smouuii Oyner MeTb 0OpaTHBIE TOTEHIIUAIIBI

(puc.32):
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IMOIMOHAIbHBIE JIOTapUu(PMUYeCKHe BOJHbI
Tlons Buotok WNHnaykus
Horenrmanst | Ig 1/107° =-(-4)=4 | 1g 1/10"°=-(+4)=-4 (183)
OcHoBaHue 1 0
BEJIMKON To(4) J pdp=8=a" | T,(-4) j @ dp=8=a’
[Tupamu bt 0 !

Kocmuueckne morapupMuydeckre BOJHBI SIBISIOTCS HO-
CUTEJSIMU KaK (PM3UOJIOTUYECKHX TOJIEH, TaK U SMOLIHMA.

***

Ecnu y Bac, yBaxxaemblii unTaTenb, He gai bor, arpodu-
POBAJICS MJIM OKAa3aJICs HEPA3BUTHIM OT POXKJICHUS KaKoul 100
opraH 4yBCTB, TO 00OCTpsAIOTCS TpHu Apyrux. bomee toro, oT-
CYTCTBYIOIIUM OpraH MO>KHO BOCCTAHOBHTb, IMOJIb3YSICh CHC-
TEMOM COOOMIAIOIINXCSI COCYA0B (PU3HOJOTUN U IMOITMOHAIb-

HOTO Bo3xencTBus. Uto n cneman Mucyc co ciensiM OT pox-
JCHUS.

P.S. CoBpemeHHOI MeAUWIIMHE W3BECTHO: HAJOKEHUE 3a-
pAoB - uMIyJbcoB OBM Ha miecTHaalnaTh TOYEK TI'OJIOBBI
npuBOAUT K 3G (deKTy, Koraa ciaenoil HadyMHaeT BUAETHh 3aro-
JIOBKH T'a3€THBIX CTATEH.

***
Kunra MepTBbIX yTBEPKIAET, YTO y YeJIOBEKA B 00JIacTH
rojioBbl HaxoautTca 58 boxecTs, B o0nactu cepaua - 42, u B

ob6nactu weu - 10. Hlects boroB cBoOoanbl kKak KyHaanuuu
WJIH CBET:

Pacnpenenenue boros B Tesie yejioBeka
(Knura MepTBbIX)

Obmactu B o6nactu ronoBsl Ilepexon B obnactu (184)
Tena cepaua
[MoTeH- 28+14+16=58 = 58-16=42 42=28+14 =
wnast |\ pp* i ag | 314=fwr |\ pp*
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B stom (181) ciyuae 108 penHkapHalUi IJis1 Ka)a0ro
YeJI0BeKa, 0 KOTOPBIX TOBOPUT By iu3m, siBisieTcsl OTHOLIEHU-
€M PE30HAHCHOT0 K aHTUPE30HAHCHOMY MOTEHIIMAJIaM 3apsiI0B
Y UMITYJIbCOB:

VPp*pu*qq* 28-14-16 ~108,137....  (185)

5.
Opransl 4yBCTB ()YHKIIHOHUPYIOT TOTJa, KOTJa B HUX IO-

CTyHaeT COOTBETCTBYIOIIAs HHEPIus. YCIOBHO 3TO MOXKHO
MPEACTaBUTh CEOE TaK:

IlocTyniienue 3Heprum B ros1ioBHoii Mosr (puc.32)

Jedextol

Ocsizanus | 3penus, Cinyxa | 'opMoHanbHbIE

3nopoB

(186)

Vad Hut+lpp | \adHmt=lp | |po+mt—lad | |pp+lad=|mt

=16+14+28 | =16+14-28 | =28+14-16 =28+16-14
=58 =2 =26 =30

Kuunnuce coboii mynen u He 3Hanu, uro Mucyc um xe
JABAJI HOBBIE OCHOBBI MEJINLINHBI.

*
kk

10. McTunno, ncTHHHO TOBOPIO BaM: KTO He ABEpPbIO
BXOJUT BO JIBOP OBYHii, HO NepPeJa3UT UHYAE, TOT BOP M
pa300iiHMK; a BXOASAIIUI JBEPbI0 €CTh NACTHIPbL OBLAM
([9], 10, 1). Uyneu ne nousuiu. $I nBepb 0OBHAM - TMOBTOPUI
Xpuctoc. I ecTh nacTeipb A00psblii: IlacTbips 100pHIH MO-
Jlaraer KM3Hb CBOIO 3a oBell. Uto Mucyc u cuenan, yya Hac
Hayke Bemmkoi [uBunwuszaumu. A Mbl, 3aMEHHB KaMHU Ha
aTOMHbIE OOMOBI U JICHEKHbIC 3HAKU, BHOBb PAacIMHAEM eIl
He [lonsroe.
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***
HNucyce orBeyas mM: MHOro Ao0pbIX Aes mokasan S

BaM ot Otua Moero, 3a KOTOpble U3 HUX XOTHTE MOOUTH
MeHsi kKamHsamu? ([9], 10; 32).

HeBexxecTBO Bcerjia HaifieT NPUYUHY TSI KOHMIIUKTA.
***

11. Bockpemenne Jlazaps. ([9], 11; 1+57).

Brinenum uuncna, ynoMmsinyteie B [Iputye:

15 cramuii ot Budanuu, rae ymep Jlazaps, 1o Uepyca-
auma([9], 11; 18);

2 mus Mucyc ocraBaiicst Ha ToM Mecte, rie Emy cooOmiu-
mu o 6one3nu Jlazaps ([9], 11; 6).;

He nBenaaunarhb Ju 4acoB Bo AHe? KTo xoaut aHeM,
TOT He CHOTHIKAETCH, IOTOMY YTO BUIMT CBET MHPA Cero, a
KTO XOAUT HOYbIK), CIIOTHIKAETCS MOTOMY, YTO HET CBeTa ¢
HumMm ([9], 11; 9);

Jlazapb ymep u y:xe yernipe aHs Bo rpode ([9], 11;17).

[Tputua o 12 vacax gus ([9], 11; 9); u TpyIHOCTAX XOXK-

JICHUST HOYBIO CBSI3aHBI CO CTPYKTYPOM ITOJISI, IOKA3aHHOTO Ha
puc.28 (1abn.26):

-15=(enp = -1023)-(Houn =1008) = -(1+2+3+4+5). (187)

JIBeHaauate 4acoB 1jisi BeIpakeHus (187) cooTBeTcTBy-
IOT:

(-15)x12=-180=-180"= -7 = -c, (188)
rae 180 oTHOCHUTENbHBIX €IMHHULL SKBUBAJIEHTHBI 180 yriioBEIM

rpajycam, a B paJiHaHax 4uclly T, KOTOPOE, B CBOIO O4Yepe/ib, -
HKBHUBAJICHT CKOPOCTH CBETA.
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HNucyc nBa nHS ocTaBajcs Ha MECTE, TJIE€ €ro 3acraja
BecTh 0 Oomnesnu Jlazaps. [loaTomy umciio T HAAO YMEHBIIUTH
- YBEJIMYMTH B 2 pasa:

/2 =w, S 2n(r = 1) - koavbyo ¢ edunuyeil. (189)

Bo3Hukaer KoHTyp Kosie0aHus1, B KOTopoM ToHkue DHep-
MU CBS3aHBI ¢ moyisiMu /4 = arcSin (1/2) = ..., a cryuieHue
Heb6ecHpix Ten - ¢ noreHumaniom 4m:

T4S S 4m, (190)

rie 41 = 21 (R=2) = n(R=2)” - 5KBHBAJICHT KPYTY - OKPY)KHO-
CTH C PajgnycoM 2, B KOTOpbIE€ BIIMCAHO OCHOBAHHUE BEJIMKOU
[Tupamupl.

I toro, uroosr Uucycy oxusuts Jlazaps, Emy nHamo
HanpaBuTh B Teso Jlazaps, koropoe 4 q1Hs ObLJIO B Tpo0y,
notok Tonkoit DHeprum (190):

(A S S 4n)dmua)l=@n S 16on S 64n). (191)

Bo3nukHeT HOBBIH "crycTok'" TsaHb. BO3HUKHYT KOM-
MOHEHTHI CTyCTKa:

(64 =2 12Tc)-i-[(32-i-32)- =142 127:] = \/52675. (192)

Tsanab [Muub

Jlumennoe ocszanus (191) meptBoe Teno Jlazaps oxuBa-
et (192):

142+3+4+5+6+7

26 28
22 =2 n=v2 : (193)

Bce snementsl Benukoi [lupamMunbl 3apaboTarOT B KU-
BOM I10JI€ BOCKPECILIEr0 (PU3HOIOTMUECKOr0 TEA.
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***
Jlnst pabotel Hax oxuBiieHueM Jlazaps Mucycy Hago Obl-
J10, KaK JI000OMYy 3KCTPAaceHCY-BpayeBaTEN0, MOOMIN30BATH
pe3epBbl COOCTBEHHON NMCUXHUKH. Takas MoOWIM3anus CBS-
3aHa C JHW00BbKW K ymepuiemy u Bepod B lLleaurensi-
Hucyca. Iloatomy Uucyc cuavana mozsan Mapdy. OHna He
nogouuia kak 1oHop Tonkux OHepruil. llogomaa Mapus.

***
dapucen ObUIM B IIOKE, U, OOSICH PUMIISH, TIO MOJICKa3Ke

nepBocBsieHHKa Kamada, pemmnm yHuutoxuth Mucyca
noj Jerenion, uro On ymper 3a Hapoxa ([9], 11; 51).

*
kk

12. Tema 510l r1aBsl 0 3HAYUMOCTH LICHHOCTEM, 3aKOHE
OTPHUILIAHUS OTPULIAHUEM U BEUHOCTH JKHU3HU.

Ha mecrout nens no Ilacxu mpumen Mucyc xk Bockpe-
meHHoMy uMm Jlazapro. Ycrpownu Beuepro. Mapus B3sijia
¢ynT (400 T) HAPAOBOrO0 YHCTOIO APATOLEHHOT0 MUPA, MO-
ma3aJyia Horu Mucyca u orepsa Bosaocamu Horu Ero (3o o
JTyXOBHBIX LIeHHOCTX) ([9], 12; 3).

Bmanenen nenexnoro smuka HMyna Mcekapuor ckaszadr:
ayudiie Obu10 Ob1 mpoaaTh Mupy 3a 300 nuHapueB, a JIEHBIH
pazaarh HUIKMM (DTO O MaTepuaidbHbIX HEeHHOCTAX) ([9], 12;
5).

,HYXOBHBIG N MaTCPpHUAJIbHBIC ICHHOCTHU MOKHO CPABHHUTD:

Hocu- | Uncno | K-Bo | CtoumMocTh
®dopma . bananc
TeIu JIHEH | MUPBI MUPBI
JyxoB- 6-400
5221: e Mapus 6 400t - —5400 (194)
Marepu- 300 6-300
™ aJIbHBIE Wyna 6 ) nuHapueB | =1800
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OO61mumii 6anaHc pe30HaHCHO-aHTUPE30HAHCHOTO MOJIS:

4
6-400-300 _ 72 102 2 0o e,
6(400+300) 42-10>° 7 12

12%10° 5 7% (195)

Bo3nukaer "oOonouka" moNsT U MPOJOJKUTEIBHOCTD
(72=12)” snexrpomaruutaoii (10* = 10*1/A) uunyximy.

HNucyc mosicHseT 3aKOH OTPULAHUS OTPULIAHUEM: €CJIU
NILEHUYHOEe 3ePHO, I1aB HA 3eMJII0, He YMpPeT, TO OCTAHETCS
O/IHO; A eCJIN YMPeT, TO NMpHUHeceT MHOT0 IoA0B ([9], 12;
24).

3aKOH OTpPUUAHHUS OTPUILIAHUEM JOKAa3bIBAET MPEUMYIIIE-
CTBa JAyXOBHOM coOcTBeHHOCTH M Mucyc 3akmogaet: SI (Ho-
cutenb ToHkoil DHeprun) 3Harw, 4yTo 3anoBeab Ero (bora,
Tonkoit DHeprun) ecTh ku3Hb Beunas ([9], 12; 50).

*
kk

13. Tpunanuarasa riaBa EBanrenus or MoaHHa onucel-
BACT MPOLECC HU3JIYyUYEHHs, TI€ HU3JIYYEHHBIA KBAHT IIPEJ-
ctaBiieH B oOpaze Uyabl MckapnoTra, moBepXHOCTh H3Jy4a-
TeJISl OIIMCHIBACTCS KaK YY4€eHUMKH - ANOCTOJIbI, 3 BHYTPEHHee
noJjie U3nyuarens npeacrasisier Mucyc (puc.33).

[Ipexne Bcero (puc.33), OTMETUM MPEEMCTBEHHOCTh TEK-
croB riaB Epanrenus ot Moanna. O1o 3Ha4uT, uto nojas 6-400
= 2400 1 6-:300 = 1800 (194) u3 rnassl 13 nepenuiu B 14.

Cpenoii B 3TOM citydae OyJleT JUCCOIMMPOBAHHAS BOJA C
MOJIEKYJISIPHBIM BecoM MH,0 = 18, uepe3 KOTOpyro TE€YEeT TOK
crtoro 107A: 6:300 = 1800 = (Mu,0 = 18)-107A (194).
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b TpaHC(OPMALIUU CPEIbl CBETOM:

2
I(p dp=c*2 = cwo= jo= epasumayus
0

3apoasimesslii Ily3bipex

(bor-Orer [9]

12-107A).

MoryumectBenHbIi Ha benoit Jlomanu [2]:

Coa bora (s Hac Mucyc)

Kunkas mia3zma, KOTOPYIO U3TydaeT
Arnn-Uora. [Torennuan, o6parHsrii bory,
10 ectb 1/12:1071/A (Mamayxims)

Touxka
W3JTYyYEHHUS

Penakcupyro- 1

rast HOBCpX-
HOCTb U3J1yYe-
qus Totl 0=
12:10" A

12-1 =11 = (9+2), MuTO3, pa3MHOKECHHE

1/12-10" WN3nyuennsiii kBant(Uyna Uckapuor):

Puc.33 Cesa3b npouecca u3J1y4eHus ¢ NOBeJAeHHEM
nepconaxei 13 rinaspl EBanrenust or Moanna [9]

JIro6oit kBaHT, oOnagaronuii "000I0UKONH" BHEAPSIETCS B
OKPYXKaIOIyI0 cpeay u Tpanchopmupyer e€ popMy dHEpruu B
APYryI0 CO CKOpOCThIO cBeTa. B ciywae, moka3aHHOM Ha
puc.33, kBaHT cBera (wim Kynaanuau) Oyner BHEAPATHCS B

BOJly, UMEIOIIYIO TPOBOAUMOCThH B 107A.

*
kK

Breapenue mo6oro kBaHTa ¢ 000JOYKOH (OT MHUKPO-
CYOCTPYKTYpBI 0 MaKpO-KOCMHYECKUX TElI) B OKPYKAIOIILYIO

Cpelly CBSI3aHO C MOSIBJICHUEM MOJIAPHBIX BUXpeH (puc.34).
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204=¢ DTO CBS3aHO C TE€M, YTO IHEP-

o rusi cpeasbl, B ToM uncie ToHkas, u
JUIsL HAac HEBHJIMMAsl, HAaCBIIIAET
"crycTku", Bpalaromuyecs no KBaH-
e TOBaHHBIM (0€3 MmoTepu COOCTBEH-
HOI 3Heprum) opOutam. Mensercs
Macca CrycrkoB. Mx ummymnsc Bpa-
mieHus (mw,) CTAHOBUTCS OOJIbIIE U

o, 2m,=c | JOCTHUTAET MMITyJIbca mC.
Prc.34 K MexaHmKe KosnyectBo mepexoaur B
) Ka4ecTBO.
MOCTYNATEJIHLHOT0
JABHKEHHSI KBAHTA Bpauenne mo, Tpanchopmu-
cBeTa pyeTcsl B yCIIOBUSX ITUC-TPAHC H30-
MEpHH:
mo,- (mo,) =2 me,= 2m-n/2= m-1= mc. (196)

Mensiercss ¢opma JIBMKeHHMS: UMIIYJIBC BpAILCHUSA
TpaHC(HOPMHUPYETCS B MMITYJIbC MOCTYMATEIHHOTO JABHKEHUS
(mc) cBeTa WM UMITYJIbC (MAC = MC) NEKTPOMArHUTHOMN KO-
ne0mronieiics BOJIHBI CBETA.

[locnencTBust rno0anbHbl. DNEKTPOH MEPEXOIUT C OpOu-
Thl Ha OopOuUTY. 3emiist MensieT nontoca. Toukue Dueprun (bec-
cmeptHblid "Kopens" Kusnu) dopmupyer cmepTHbIE "CrycT-
ku" 6enkoBbIX Ten.Bo3Hukaer rpaBurtarus (puc.33):

c

1 c? c c
do=—|c>-0’)=—=c=—=c-w, = ) 197
!co @ 2(0 ) A (197)

['paBuTtanus Bo3Hukaer u B MarepuainbHom Mupe, rae
MbI cerofHs, U B ToHko-DHepreTnueckoM Mupe, T1ie KaXabli
okaxketcst ocine nepexoaa B JKuzup nocne Xuzuu (Pacmmd-
poBka Knuru MepTBbIX: MOJITOTOBJICHA K M€YATH).
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***
[TosiBneHne rpaBuTaliy B BOAE poxkaacT JKu3Hb:

2
MH20j¢d¢=18-%z(9+0)-c2. (198)

0

%
)k
Bepuemcs k (194) u (195).

Bor Cesroii /lyx, TBopen Beero Cyiiero marepuaibHO-
ro, BO3HUKAET B HHEPLUUOHHOMN CUCTEME, TAE

(Totlg p1p2p3paps =4-3-2=24)10"*A. (199)

Ot1o (199) nactonpko BaxkHo, uto Mucyc (yxke mocie
pacnsaThs, CTall IUKTOBAaTh Tenenarndyeckue Tekcrsl MoaHHy
borocnoBy, cociaHHOMY IO MPUKa3y PUMCKOTO HMIEpaTopa
Homunnana Bmecte ¢ Marepbto Mucyca - Csaroit Mapuei, Ha
octpoB IlatmMoc B OreiickoM Mope) npoaukroBan "OTKpoBe-
Hus" u Kpyr Yausepcyma, rae t+1unm 3+1=4; (3+0) u 3-1=2,
MOBTOPSIOTCS B TpEX BHyTpeHHUX Kpyrax [1].

***
[TomaB B KocMmoc, mynbcupyromuid Mexay XaocoM u

IMapmonwueit, motennuan Casaroro Jlyxa (199) ymenbinaercs
BJIBOE:

1
£24107A [pdp ==12:10"A =T, 107 A, (200)
0

Bo3HuKaeT mynbCHpyrOIIas JMHAMAYECKasi TTOBEPXHOCTh
KkBaHTa (puc.33).

OtHomienne noJisipHbIX Buxpen £21 k atum (200) kBan-
TaM JaéT HHAYKIHIO B 0JHY naabmy (200):
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*
1—21,4 —t 0t at = P10t =2 P a7 (201)
12:10%4 4 q* q

BUOTOK U MHIYKIIMS - 9KBUBAJIEHTHI MaJIbMbI, CBSI3BIBAIOT
Bo Ennnoe Tonkue Dneprum "Kopusa" n "Crycrkn" Marte-
puu. Bo3HukaeT rpanuia paszaena Mexay TOHKUMH DHeprus-
MU ¥ DHeprusiMu noBepxHocteit ("o0osodek') MaTepruaibHBIX
CUCTEM:

1 1

7"02'-3\/;1:12-10_4/1@6-1042 (202)

12> 4 < 10° pomonoe . (203)

@DOTOHBI CBOMM JIBIDKCHHEM B OKPY’KAIOIIEH Cpene co3-

o 2
JAI0T SHEPro (HE TOJILKO 3JIEKTpUYeckuil) Tok. I1o (12°=144)
Yucno sBisiercss bubneiickuM, paBHBIM 4UCITy ATIOCTOJIOB B

KBaJparype.
***

[Ipn mocTrkeHMM KBajpaTa IEpBOHAYAIBHOW BEJIMYMHBI
HACTYNaeT PaBHOBECUE B MOTCHUUAIBHOM HSHEPreTUYECKOU
ame. [Ipn paBHOBECHHM MEXAY NOBEPXHOCTHIO MTOTEHIUAIBHON
MBI M €70 BHYTPEHHUM II0JIEM H3JIy4aeMbId KBAaHT MPEOI0JIE-
BaeT IpaBUTALMOHHBIA Oapbep MOTEHIMAIBHOWU sIMBI O€3 3a-
TpaThl COOCTBEHHOW 3HEPruu. DTO 3HAYUT, YTO MOBEPXHOCTh

n3nydenus (12 Anoctonos ¢ motenuuanoM Tot-10*A) umeer
oOpaTHBII MOTEHIMAT OTBEPrHyTOro Ny mpl:

12 Anocmonosx1 Hyoa=1=(T,t 10*A) (Tor- 10 A) '=1. (204)

Anocmoinwi Hyoa

CrpykTypa MOJs, 4Yepeaylollero pPaBHOBECHBIE MOTEH-
ouaiabl, TIOKA3bIBACT.
(T,t-10*A) '*(T,1:10*A) = 1, (205)
ces3biBaeT bora-Otua u Uucyca:
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Hucye x Boe Omey = (Tyr-10*A) ' x(T,r:10°A) ' =1. (206)

Xpucroc, kak npeacraBurenb Jlogenn Bonu u rom,
MPUXOJIUII HE 3aTeM, YTOOBI pa3kedb BpaKay MEXIy DTHOCA-
MH, a 3aTeM, YTOObI DTHOCHI ImoHsuM: OHHU xutenu EnuHoro
KocmMmoca.

***
DIEKTPOH MEPEXOIUT C OpOUTHI HA OpPOUTY HE cCpasy.
CHauana oH HauMHaeT BO30yxaarbcs. Bo3Oyxaenue ¢ukcu-
pyercst uatepBanioM BpeMeHu ([IpomomxurensHocThio). IIpo-

JOJKUTENBHOCTD "CTapTOBOrO0 BO30YXKIEHUS" 3JIEKTpOHA Ha-
3BIBAETCS] BPEMEHEM PEJIaKCalluu.

B mone penakcanuu BO3HUKAET DK30TEPMHUS (P3psPs =
1g 10"%-10'10" = 27). "I'ps3p" BbIrOpaeT (HACT OUMILECHHE TO-
noOHoe omoBeHuto Hor). [Touka HaOyxaeTt. BHemnHss cTtopoHa
MOBEPXHOCTH OYMILAETCA B SK30TEPMUM (BEpXHSAA OJEXkKAa
caumaercs). U y3pu, o Jlany, Ha cmeny Many-Meiciurento
npuien Yemnosek Bonu u Horn, npuien, otpunys Uyny ot
12 Anocrtonos:

12 Anocmonos - 1 Hyoa =11 =(9+2) - muto3,  (207)

rac oadHa OTHOCUTCIIbHASA CAWHWIA paBHA!

1=1/12:10*1/A. (208)

***
Bepnemcs k tekcty riassl 13 EBanrenus ot Moanna [9].

HNucyc cobpacs MOKUHYTh HAILLl MUP, MUP CMEpPTHBIX. OH
MIPOHUKCS K HaM, CMEPTHBIM, JTIOOOBBIO.

[IponukHOBeHHE JIFOOOBBIO ONMMCHIBACTCSA TaK: CHadalia
HNucyc oMbl1 HOTM CBOMM YYE€HHMKaMm, a 3aTeM MOoTpeOoBal,
4TOOBI YYEHUKH OMBUIN HOTH ApyT Apyry([9], 13; 12, 14).
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***
JIro0o¥ 51MEeKTPOH Ha MOBEPXHOCTH aTOMa, MPEXKIE 4YeM
M3JIYYUTHCS C TOBEPXHOCTH, OUUIIIAETCS B OTHE SK30TEPMUH.

5.
Hucyc cusan ¢ Cedsi Bepxuiow oaexay ([9], 13; 4).
DNEeKTPOH, TIOMAB Ha MOBEPXHOCTh U3TYUYEHUs, MPOPHIBAET ATy

MOBEPXHOCTh M YCTPEMIIAETCS B CBOOOJIHBIN MOJET CBOOOIHO-
r'0 JIEKTPOHA.

Tak Bener cebs J1I0O0K MHKPO-MaKpO KBAaHT Ha MOBEpX-
HOCTH SHEPreTUYECKOTO MOJIS N3ITydaTels.

***

Oo6pamenue k¥ Anoctonam. He o Bcex Bac rosopro; S
3Ha10, KOTOpPbIX U30paa. Ho na cOynercsa Ilucanme: simy-
muii co Muorwo xjed nmogusiia Ha Mens narty cBow([9], 13;
18).

[Tocne Bapmanuii ¢ xnedbom, Mucyc naszeiBaer Uyny Uc-
kapuoTta. Myna Berxoaut 3a xsnebom. Mucyc nponoseayer, 00-

pamasice Kk Ilerpy: "MCTHHHO, HCTUHHO TOBOpPIO Tele: He

NPonoeT IMeTyX, KaK OoTpe4YelibCcsi OT MeHsI TPHKIbI'"
(puc.33, [9], 13; 38).

[Teryx moer Ha paccere (T,+1-= 4+3=7). [lorenuuan
Uucyca 12:10* A. Tpmkasl MeHne meTyxa B 5TOH CHTYaIHH
OIKCBHIBAET MAJIbMY:

s \T+1)=7_17

*
=" 10

10 « L oL
A g* A

. 209
12-10%4 4 (209)

1
1L=P g
4 q
Bo3nukzeT nnaykuus B nosne Exqunoro Kocmoca.
***
Henb3sa Meputrs bora 1mo HammM MEpKaHTWIBHBIM MEp-
KaM TOBApHO-JICHEKHBIX OTHOLICHUU. Tam, Te nyJIel NbITall-
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Csl CIYKaBUTh B yroay npuObuid, bor roBoput mpsiMo o CyTH
npoiiecca.

***

14. JTa ne cmymaercs cepane Bame; Bepyiite B Bora,
u B Mens Bepyiite. B ntome OTria Moero oduresieii MHOTO.
A ecqm OblI He Tak, S cka3an Obl Bam: 51 WAy NPpUroOTOBUTH
MecTo BaM. U Koraa moiiy 4 NPUrOTOBJIK BaM MecCTO,
NpUAYy ONAATHL U BO3bMY Bac Kk Cebe, 4T00bI M BbI ObLIN, I/1€
S. A kyna S uay, Bbl 3HaeTe, U nyTh 3Haete. ([9], 14; 1+4).

[lepelimeM K COKpOBEHHOMY cMmbiciy 3Tod [lputum, wnc-
X0/ U3 TOTO, YTO peyb UAET 00 SHEPreTUYECKOM I0JI€e, MOKa-
3aHHOM Ha puc.33.

***

PenakcaumonHoe Bo30yKJICHHE B TOUKE U3IIYYCHHUS TPO-
IO, ¥ AJIEKTPOH U3IYUYWICS B OKPY>KAIOIIYIO CPELy.

WNucyc v yd4eHUKH TTePEMBLUIN APYT APYTy HOTH (OYUCTH-
mick), Mucyc Bo30ymwics ayxoM, u Myaa mokuHyn Amnocro-
JIOB (M3ITYYHIICS).

[Tporneccy uznyuenus (paciiemnyieHus, MyJIbTUILIIETHOCTH )
MOJIBEPraloTCs BCE CTYCTKU-BOIHBI JKUBbIE U HEXKUBBIE, MUKPO
U Makpo MHUPOB. DTH MPOIECCHl COMPOBOXKAAIOTCS U3MEHEHU-
€M DHEpPreTHIYECKUX (POpM.

ConpoBoxeHne U3MEHEHHI 3HepreTudeckux popm Ho-
cuteneit Pazyma npu nepexoae ot Oouosiorndyeckor Kuzuu k
Kuzan nocne JKusznm nyraer moaen. Mucyc ymonkaer: "B
aome OTrna Moero MHOro oouresie'", To €CTh 3TO OECKOHEU-
HOE MHOXECTBO ()OPM SHEPreTHUECKOTro MOJIsl.

Takast 6€CKOHEYHOCTh CBSI3aHA C PE30HAHCHO - aHTHPE-
30HAaHCHOU myJnbcanuei (puc.33, 1ab61.33).
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TaoOmuma 33

JHepreruyeckas crpykrypa Equnoro Ioas (puc.33)

Vposinu (1 I1)x102° 5 10°x(111 V)
TMomns Touka IToBepx- Marma 3apopliil
I/ISJ’Iy‘IeHI/I}I HOCTbB ;mpa
12 Armo- bor-
Ilepconaxu Uvyna HNucyc
p ya CTOJIOB y Orerg
1/12-10°1/A | 12:10°, A | 1/12-10°,1/A | 12-10%, A
IHoTenumanel
WHIYKIUS OHMOTOK WHIYKIUS | OUOTOK
Pesoranc 1/12:10*x12:10*% 1/12:10*x12-10%*=1
penakcanuu
AHTHpE30HAHC _ 0* |+ 1 ~1210* | = k.=
W3ITYYCHUS 12- 104 12-10* ?

Pe3yn},- Pa3HOCTh
TaT

oo +2(1 127 10)

1-12%-10"
T o12-10* +

6-10*

cyMma

k; + k= +0/(12-10%)

Jlorapugmu-
YECKHE BOJIHBI

+1g 0/(12-10%) = £[(0)-4-Ig 12]

beckoueunocts Beenennoii bora - Orra

Nucyc yuenukam: Eciin 0b1 Bbl 3HAJIU MeHsl, TO 3HAJIHU
obl 1 OTia Moero. M orubine 3Haere Ero m Bugeau Ero.
BupeBmnit Mens, suaea Orua... I B Orue u Oreny Bo MHe
([9], 14; 7, 9), (Tabn.32).

1/(12-10h% 12-10°*
Hucyc bor-Oreny

/12 5 10" 5 10* 5 12°
A (210)
Nucyc Unnykius Tok  Bbor-Oten

Xk
k%

B none (210) sHepreTudeckre MOTOKU WHIYKIIMH HEBH-
JTUMBI, HO OHU 001mue Mexay Mucycom u borom-OTiiom, u sB-
ast0Tca ucTouHukoM Jlyxa Beunoit XKusnau, o uem rosopur 14
rinaBa EBanrenus ot Moanna [9].
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***

15. A ecMb mcTuHHas BuHOTrpaaHas Jo03a, a Oten
Mo - BuHOrpaaapb. Besikyro y MeHss BeTBb, He NPHHO-
cAlyrw mioga, OH orcekaer; M BCAKYH, NPUHOCHILYIO
IUI0/I, OYMIIAET, YTOObI OoJiee MpUHecaa miIoaa. Bel yxe
OYMILEHbI 4Yepe3 CJI0BO, KOTOpoe Sl mpomoBegoBaJ Bam.
([9], 15; 13).

Ot1o cnoBo g0 Hwucyca 3Bywanio B Kuwre [[3man, rae
ctpykrypa Emmnoro Kocmoca onpepensinach Tak: KOpPEeHb
(Toukue DHeprum) ocraercsi, Cer ocraercsi, CrycTKH OcC-
TawTcs, U Bee ke Qeaohoo (B3aumopericteus) Enqun [2].

Otu B3aumozaeiicTBus (Oeaohoo) ces3piBatoT bora-Ceina
(B Hamem cayyae Hucyca) u bora-Otuna (MorymecTrBeH-
Hblil Ha Benoii Jlomanu [2]) nonsmu uHIyKTUBHOCTH (210).

Ho ms1, moau, B Tom yuciie 12 AnocronoB Mucyca, cBs-
3aHBl MEXKIy coboit u ¢ Hum, Touno taxxke kak OH ¢ borom-
OTtuoM, TeMH K€ UHIYKTUBHBIMU OJIsIMH (210):

Oeaohoo Equn Oeaohoo Miaammii

bor-Oren Hucyc 12 AnocrosioB WNyna (211)
“— —
122510° T 10*S 1122 T 10°S 122 T 10* S 1/122

"7 ¥Y3pu, o Jlany (ydenuk), Jluta Jlyue3apHoe Tex
JAByx (bora-Otua u bora-CoiHa), HecpaBHeHHOe OJIHCTAIO-
mee Beanune Ilpocrpancrea Ceera, Coina IIpocTpancTBa
Tembl, Bo3HuKawomero u3 I'inyoun Beankux Temubix Boa
(Kuznb, B TOM uuncine Xuszub Hocurtens Pazyma). Ito
Oeaohoo Muaagmuii. On cusier kak Counne, On Iliame-
Heromuii,. bo:xkecTBennblii JIpakon Myapoctu (BooGpaxe-
Hue). Kuura J[3uan. Kocmorenesuc. Cranna I11.

i
HNucyc ceoum CrnoBom Bo30ynun Boobpaxenune Amocro-

JIOB U IPOJOJIKAJ TOBOPUTH O NMPEEMCTBEHHOCTH MEXIy bo-

148



rom-OtiioM, borom-CeiHoM u coumymom Jlronew, dbopmymnu-
pys 3aMoBeau:

Jlroboure apyr apyra, kak S a6 Bac([9], 15; 12);

He Bb1 Menst u30pasau, a 51 Bac, 4To0bI Bbl IPHUHECIH
mioa([9], 15; 16);

Eciau mup Bac HeHaBHIUT, 3HaWTe, YT0 MeHs npexae
Bac Bo3HeHaBuaeau([9], 15; 18);

Pad He Ooable rocnogMHAa CBOEro; HeHaBMASIIIUM
Menst HenaBuauT U Ota Moero([9], 15; 20).

Koraa ke mpuaer Yremwurejb, KoToporo f mouuio
BaM oT Otua, /lyx ucrunsl, Koropsiii or OTna ucxoaur,
On Oyzner cBuaerenbcTBOBaTHL 0 MHe; a Takxke BbI Oynere

CBUACTCIbBCTBOBATDH HOTOMy YT0 BBI CHayajia co MHOI0
([9], 15; 26, 27).

*
kk

16. Cue ckazan SI Bam, 4TOObI BbI He COGJIA3HIIINCE.
M3rousaT Bac M3 CHMHArOr; gake HACTYNHT BpeMs, KOraa
BCSIKUI yOuBawomuii Bac, Oyaer 1ymarTb, YTO OH TeM CJIy-
*xut bory. ([9], 16; 1 u 2).

Hanee Mucyc yTBepx’aaer, 4To CKOpo OyAEeT TOBOPUTH HE
[IpuTuamu, a OyaeT roBOPUTH, UTO YCJAbIIIUT. Tak OyaeT To-
raa, korna npuaet Ayx uerunsl. ([9], 16; 13).

i
[Ipupona Jlyxa UCTUHBI CBSI3aHA C JAJIBHOJICUCTBYIOIIH-

-24

MU TrpaBUTalMOHHBIM (p;=10"") W BIEKTPOMATHUTHBIM
12 .

(p3=10"") B3aumoielicTBUSAMU, HOCUTEIIMU MHGOPMAIIHH.

OTH B3aMMOJEHCTBUS BO3HHMKAIOT B KOHTYpe KoseOaHus
WHIYKIMK MOo3ra U OuoToka kieTku (211):

110°1/A 5 10*A|—|10™ S 1/10™]. (212)
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B ycnoBusix, korga OMOTOK JOCTHUTAeT KBajpaTa CBOCH
NepBOHAYAILHON BENMYMHBI, JocTUraeTcs A(HPEKTUBHOCTH
3JIEKTPOMArHMTHOTO B3aumoaeicTus (212):

11/107° 5 10" | > |1 510 =10"=p;|.  (213)

B cnyuae, eciy MHIYKTUBHOCTh U OMOTOK JOCTUTHYT KY-
0a mepBOHayYaIbHOW BEJIMYMHBI, TO paBHOBECHE OYAET CBSA3aHO
C JaNbHOACHCTBYIONIMM TPABUTALIMOHHBIM B3aMMOJIEHCTBUEM
(212):

I(1/10™°)°'STo ™ |— |10 510" |-[10%=p, S51].  (214)

PaBHOBecue B moje I[yxa HCTHHBI BO3ZHUKACT IIpU YCJIO-
BHUH:

pipspaps= 1024102*107-10""=1. (215)

[Iarepuunas cBsi3b B mosie Jlyxa MCTUHBI BO3HUKAET MPHU
YCJIIOBUU TIOSIBJICHUS JIOTApU(PMUUYECKUX BOJH B MYJbCHPYIO-
mem Kocmoce:

2 1 1
1g—p3‘ps[ijgod(p}ilglos{f(pd(p=lj=i52- (216)
PP % 0 2

[losiBIIEHME KOPOTKO AECMCTBYIOLIETO SIACPHOTO B3aWMO-
neiictBus naet Ceer:

2 o
o 2P 1100107 36 = pzz(AB:%OOAj. (217)
Pr P2 Pa

N Uucyc 3axmrouaer: Cue ckazan S BaM, 4T00bI BbI

umean Bo Mue mup. B mupe Oyaere mmMers cKoOpOb; HO
My:KaiiTechb: 1 modeaua mup ([9], 16; 33).
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CnoBa Mucyca o nmobeae HaJl MUPOM O3HAYaroT, YTO Be-
nukas Husunuzanus Jlrogein Boau u Moru, mo3HaB 3aKOHBI
Emunoro KocMoca, crana I{luBunu3zanuei boros.

%
*%

17. Mocae cux cnos Uucye Bo3sen oun CBou Ha HebO
u ckazaj: Orye! mpumen yac, npociaasb Coina TBoero, 1a
u Cpin TBoii mpociaaBur Teds1, Tak kak Tol gan Emy
BJIACTH HAJ/l BCAKOK IUIOTHIO, 1a BceMy, UTO Thl 1aan Emy,
pact OH xu3Hb BeuHyw. ([9], 17; 1 u 2).

Hanee Mucyc roBOpUT 0 TOM, UTO JIFOJIEH, KOTOPHIX JTOBE-
puin Emy bor-Oten, OH coXxpaHwWiI, 1 HUKTO HE TIOTHO, KpoMme
cbiHa morudenu. ([9], 17; 12).

***

B 17 rnaBe EBanrenus ot MoanHa 3anucan pazroBop Nu-
cyca o BeuHod JKuszuu. O6 stoMm ke mumer Teorenesuc u
Kocmorenesuc (Cranna VII) Kuuru J[3uan. 3ToT Bompoc pac-
CMOTpPEH MHOIO Tipu pactindpoBke Kuuru J[3uaH u moaroTos-
JIeH K nevyatu. 1103ToMy B TaHHBIIT MOMEHT $I OTPAHUYYCh TEM,
YTO CKaxy: BeuHasi ZKu3Hb 3aposkaaercd B BUXPAX GOTOH -
(oHOHOB ¢ pa3HBIMH NEPHOAAMH BpallleHUS BHUXpell NMpH
HAJIUYHMHU JAJTbHOJCHCTBYIOIIMX U KOPOTKOAEHCTBYIOIIMX
B3aUMOACHCTBUH.

[IpencraBum cebe cxeMy 3TUX BUXpeit (Tabn.34).

"2. Enunbiii Jlyy pasmuoxkaer mauabie Jlyun. ’Kuznp
npeamectsyer @opme u Ku3Hb nmepekuBaer MOCJAeIHUN
Atom. Yepe3 Oecunciaennnie Jlyuu, Jlyu-’Kusuu, Equnbii,

noxo0Ho Hutu B Oxepeane.' Kaura /[3uan. Kocmorenesuc.
Cranna VII.

151



Taomuna 34

3apo:xkaenue BeuHoi ZKu3Hu B BUXPAX CBeTa

DH0- DK30-
[Ipoueccsr TepMus buotokn Nunykuus Tepmis
tlgpips | Torlg ps/ps” | (To+0)lg po/ps’ | Torlg pspalps
Konebanus ~75 5 -3 S — 8 S =100
I 0 5 +111 S +47 5 +175
Oransl MyTH 0 S 0 s -64 S5 +64
II
K CTYIIECHUIO Hunow Tanw
111 0 s 0 s 0 5 128
12 1 714 1
PR (12 = 16)-(—-8-H] =TV,
CkopocThb crylie- T 3 3
HUS HEOECHBIX TEN
Memaezanakmuieckue obvem
60JIHbL seauxou Ilupamuosi
***

18. Mucyc Boimen ¢ yuennkamn CBoOMMH 32 TOTOK
Kenpon. (Ta6m1.34)

IMorok Keapon

-15536 5 -28 5100,

(218)

rae ObLI caa ([9], 18; 1).

[Ipenarens Myna npuBes B caJx BOMHOB U CIyXKUTEIEH
OT MEePBOCBAIICHHUKOB U (apucees ([9], 18; 2+4).

Nucyc Beimen u copocui: koro unure? EMy orBeTwiu:
Nucyca Hazapes. Uucyc ckazan: 3to SI. Bounsl u cinyxurtenu
OTCTYIWJIA U MK HA 3eMiir0. Hauanoce onvcanue quHaMuUKu
notoka Keapon (218):

+1 +1

051115475 175 < +2, (219)
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Omnsite cripocunt ux: koro umurte? [Ipousomen nepexon
eMHUYHOTO KBaHTa (219):

05112548 5 176, (220)

rie 112 = 8uu*=1qq* = pp*, (221)

a mepexo]l CIpaBa HAJIEBO €IMHUYHOIO KBAHTA OINKCBIBACTCS
Kak orceueHue llerpom mpasoro yxa padéa Mauaxa ([9], 18;
10).

Kak 3apsiapl 1 ummysbchl (221) CBS3bIBAIOT B CIYCTKH
Tonkue DHepruu 3¢upa, Tak BOUHBI U CIYKUTeJIH B3sin Mu-
cyca u npuBenu ero k Anse, TecTio Kamade (mepBocpsiieH-
Huky Uynaewn). [letp nporien ¢ HUMHU.

***
ITpu nmonpoce Uucyca Iletp crosin u rpenca. Ero ciipocu-

JU: He U3 Y4eHUKOB Jiu Ero u 1e1? Iletp oTpekcsa. OTtum onu-
ChIBa€T CMellleHne paBHOBecus B noJe (220):

050548-112=-64 S 174-112 = 64. (222)

Cayxurens cupammai [lerpa: "He s am Tedst Buges ¢
HuM B cany?" Iletp orpekcs Bropuuno. [Iponsonuio eme on-
HO TiepemenieHue B noie (222):

050505 64+64. (223)

Toruac 3amen meryx [9]. 3akonunnoch popmupoBanue
e u Tpanc nonychep Hmub u cryctka TsaHb, onmrChIBaEMBIX
B Kuure Ilepemen 128 umepornmudamu. DHepreruyeckas cuc-
TeMa st nepeMmensl 3emHoM CmeptHou JKu3nu Mucyca Ha
Kusnp GecemeptHoro Bora-Uenoseka Bomm n Morn 6sina To-
TOBA.
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***

19. Nucyc npuxomun Ha 3emmo, uTo6sI Bpasymuts Hy-
nees: Berxuii 3aBer "n30paHHBIX' HENMPAaBHJIBLHO TPAKTYeT
Peasquun Exunoro Kocmoca. OcobGeHHO B 00/1aCTH IIEHHO-
cTeil 1 COOCTBEHHOCTH.

Bepytromue B Equnoro bora nyneu okazanu Uucycy 60-
Jiee 0’)KECTOYEHHOE COINPOTUBJIEHUE, YEM SI3BIYHUKHU - PUMIIA-
HE, OKKynaHTel Nyneun.

[Torntuit [Iunat ynopHO TOBOPWI: 32 CHM 4e€JIOBEKOM
BUHBI HeT. [Ipennaran otnyctuts Ero. Toraa Obuta naTHHIA,
yac mecroil. Equnbiii KocMoc mynbcupoBat:

%@2 > | o6 | o |36-25=(9+2). | (224)

Emuneiii Kocmoc mysnscuposan, xak $iimo (cer 6°) ¢
Ilenrarpammoii (oHeprust cBsizu 52). CyOctpykrypa (9+2)
HaOyxaJsa, rOTOBasi U3BEPrHYTh HOBYIO (popmy Kusnm [2].

***

[Hantaxupyst [lunata, dapucen u TNEPBOCBALICHHUKH
BeTX03aBeTHOro0 M3pamns Bcé-taku nocnanu Mucyca Ha I'og-
rody.

IIpn kpecre HUucyca crosau Mareps Ero m cecrpa
Marepu Ero, Mapuss Kieomoa, 1 Mapusa Marapaauna.
HNucyc, ysuaes Marepb ¥ y4eHUKA TYT CTOALEr0, KOTOPO-
ro awouia, roeoput Marepu Csoeii: ’Keno! Ce coin TBoii.
Ilorom roBopuTt y4deHuky: ce, Marepr TBOsi! U ¢ 3TOrO
BpeMeHH YUYEeHHK cell B3siJ1 eé k cede. ([9], 19; 25-27).

Otum yuenukoM Obul Moann borocnos. Ilo3gnee pum-
ckum umneparop Jomunman cocnan Moanna u boropoauny Ha
octpoB ITatmoc B Oreiickom Mope. Ha octpose Ilatmoc Ho-
aHH MOJI TEeJIEIATUYECKYI0 TUKTOBKY Mucyca numer "OTKpo-
Benusi" (ymep B Bozpacrte 102 ner).
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***
[Tunat pazpemun cHiTh Teso Mucyca B nsatuuny. Mocud
n Huxogum cHsim tenmo Mucyca. B3summ 100 tuTpoB cMUpPHBI U
anos. OOBHIM TEJIO TIeJICHaMHU ¢ 0JJarOBOHUSIMH, KaK OOBIKHO-
BeHHO morpedaroT Mynees, u nonoxunu Mucyca B rpo6, paau
s THULB Ny 1eicKon.

*
kk

20. B nepBerif ke eHb HeeH (TO €CTh B BOCKPECeHbe)
Mapusi MarpanuHa tena B TpoOy HE OOHApY’KWJa: YHECJIH
I'ocnoga u3 rpoda u He 3HaeMm, riae nojoxuiau Ero ([9], 20;
1, 2).

K nouckam nonkmoumnuce yueHuku. He Hanum. Yuum.
Mapus Marganuna miakana. Hakimonumnace Bo rpo0, u yBHjIe-
Ja IByX AHTresoB, B 0€JI0M, CUASIINX, OJTHOTO Y TOJIOBBI, JIPY-
roro y Hor, rjie jexano teno Mucyca. ([9], 20; 11, 12).

Amnrensl cnpocuiid: keHna! Yero miavems? ([9], 20; 13).
Marpanuna: yaecau ['ocnona moero!

Ornsinynacse, yBuaena Mucyca. Xotena notponytecsa. OH
CKa3aj: He Hado0, 51 elle He Bocuméa k Oruy Moemy ([9], 20;
17).

***

[To cymiecTBy, Mbl MOJOUUIM K aHAJIU3y CUCTEMBI (223),

KoTopas JeranbHO onuckiBaercs B Kuure Ilepemen, rae Oa-

3MCHBIMH KOMITOHCHTAMH SIBIITIOTCS CT'YCTOK TsIHB, JIBE TIOJTY-
ctheps! luap u Cusaue Jlu (tabn.35, puc.35).

Iuub (Tpasc-u3omepus) Custaue JIu (Adren v ['osoBbI)

/ / Cusiue Jlu (Auren v Hor)

50 BopoT

Puc.35 Knuura Ilepemen. Ctpykrypa "crycrka' mmupa
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Taomuna 35
Jeranu Knuru Ilepemen (puc.35)

ITone (223) 050505 64+64
UYucno Uepornudos
Tsanb 64 =T,
uc Tpanc
[Hunn
32 -32
ITorennumansl
Cusinue JIn
21 21
Bopora Yacrora 2(})lm,caunn

PaBHoBecue B none Tsaup - Lune - Cusnue JIu - Bopora
(puc.35, Ta6m1.35):

T -Cusinue Jlu - nynocayus eopom =
Hvinw
L[zl—(—zl)]- 2,2 (225)
32—(-32) 21 25
OyZIeT mposBIIATH ceOs B TMHAMUKE KoyieOaHuil, rae (225):
2521~ 1,4=0,1 Juu*. (226)

Oto (226) 3Hauut, 4yTto cucteMa TsHb - [{luHb nposBiser
ceOs1 B 0eCKOHEYHOM TMePUOAUYECKOM BO300OHOBJIEHUH KHU-
BbIX MATHUTOB, OCHOBbI OecCMepPTHsi, TO €CTh IOJIsI, B KOTO-
poe yxoaun Mucyc nocie Bockpemienus.

5.

JIBe ThicsiuM JeT Hazald, kak u B 2004 roxy ot Poxaectsa
XpHUCTOBA, COIMYM CMEPTHBIX OBbUI TaKXe HEBEKECTBEHEH:
"Muoro corBopun Hucyc mepen ydyenmkamu CBouMH H
APYIrUX 4y/Jec, 0 KOTOPbIX He Mucano B kuure ceid" ([9], 20;

30) HO BC€ BaxkHEi1IEE, MBI, JIFOJIU, YMYAPUIUCh OCTABUThH HE-
MOHSTHIM.
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***

21. Tocne Toro onsats sBuaca Mucyc yyernkam CBonM
pu Mope TuBepuaacKoM, TJie YIeHUKH JOBHIX priOy. Hudero
He noManu. Yeugenu Mucyca. OH cnpallvBaer: €cTh JIU Y
Bac numa? Her. OH cka3an: 3akMHbTE CeTh MO MPaBYl CTO-
poHY J0AKH W moimaere. 3akuHynu. [lofiMamu pwiObI BO
MHOKecTBe. Boiuin Ha 6eper. OroHb pas3inoxeH, ppida u xjeod
nexart ([9], 21; 1+25).

***

[Io cymecTBy 3TO ONKCAHUE NOBTOPSET B HECKOJIBKO

WHOUW IUTEepaTypHOU (GopMe OMHCAaHUE CHCTEMBI TMOIYYCHUS

nui B Teorenesuce Kuuru /[3maH: MaHnHa HeOecHasl MOCTY-
MaeT K HaM, KaKk U3 pora u300miusl.

Bmecte ¢ Tem, B 21 rnaBe EBanrenus or MoanHa ecTh
HEKOTOPbIC YHCIIA:

Jloaka ¢ ppidakamMu ObL1a OT Oepera Ha pPacCTOSIHUM
oko.10 200 Joxkreit ([9], 21; 8);

B cetrsix 0b1710 153 60abmux peiobl ([9], 21; 11);

J10 yxe B Tpernii pa3 aBuicsa Mucyc yuennkam CBo-
UM 1o Bockpecennu CBoem u3 MmepTBbIX ([9], 21; 14).

***
OTtHomieHue KoauvecTBa poid K yuciy sBieHuil Mucyca

Y4EHUKaM COOTBETCTBYET jJorapudmy mMakcuMaibHOU 3Pdek-
TUBHOCTH B3aUMOJICHCTBUH:

12 14
153 pviow _5l=1g PiPs _ 10_24 10 _-1g 105 (227)
3 senenus PP 107-10

[Tosromy 1 "ceTH OBLIM MOJIHBIE, YYTh He MOPBAJIUCH".

Bwmecre ¢ tem, paccrosnue B 200 nokTeit ot Oepera onu-
ChIBACT MAaKCUMAJIbHYI0 3(PPEKTUBHOCTh B3aUMOJICHCTBUMN
(227) ¢ yyacTueM TOUYEYHOI BOJIHBI CBETA!
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200 soxmeti = 200 = T, lg—2P4 = To(lgM— Ig psj =
P1P2Ps PP

4(1g 10°'-1g10") = 4(51-1) = 4-50. (228)

***
Korpa ydenuku obGemanu, Mucyc TprkIbl crpamivBail

[Tetpa: ar0oumsb Ju 1ol MeHsi? 1 kaxapiii pa3 Ha yTBEpPKIe-
nue [lerpa B JItoOBM oTBeuasn: macu oBelnr Moux.

OBuamu Nucyca asnsitorca Tonkue Dueprun mpicau. 200
JIOKTeH 10 6epera Ha 3 Bompoca:

200 noxTeiix3 Bompoca=600=(AT=300A)+(AC=3004), (229)

IPUBOJUT K CUHE-T0JIyObIM 00siacTsaM Yakpsel Tpetuii ['nas.

210 3HA4YUT, 4TO I/II/IC}’C XOTCJI HAIIPpABUTb MBICIIN HeTpa
K MCIUTall1H.

O¢ddexTUBHOCT, MEAWTALMK BO3pacTaeT, eciu padoTa
uzer Ha yposHe Ilonco3nanus.

IToaTOMyY BOIIPOC-OTBET: YTO Tehe 10 TOro? - 3TO OIuca-
Hue nepexoaa ot Coznanus k Iloacoznanmio.

Menutanusi Ha ypoBHe Ilojco3HaHusi - OCHOBa oru.
Wora - 6asucublii koMnonent Yenoseka Boau u Morw. Cneno-
BaTesbHO, Mucyc 3Bajl CBOMX yYEHUKOB U Bac ¢ Hamu B CBeT-
noe bynymee Teorenesuca.

VYuutecs! He 3a0biBaiiTe 3aBeToB Mucyca. Jla xpanut Hac
I'ocriozp ot cedst camux!
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TanHbl natoro EBaHrenus ot Nyabl v
nocnencTeunsa ero sHeapeHus B Coumym 3emnu
***

B cmyTHBIE BpeMeHa Hallero couryma, Kak npaBuio, Je-
narorcs nonbiTku peadunutanuu Uyl Mckapuora. OgHow u3
TaKuX TOMNBITOK siBNsieTcsl modma A.Yepusixa "EBaHrenue ot
Nynpr".

B.C.Kpuxopos

***

ComHeHus: 2pbi3ym MeHsL ¢ YNOPCmMeEoM
Yepes, cepuvizaroujeco 0epedo 00 CpoKa.
OmmeyenHwlil neuamovio HenoKoOpCmad,
Mot mpyo docmoun ywacmu s#cecmoxoll,
Haeepno, 6yoy npoxnam nascezoa A,
U ecemu 6y0y nonsam uzepaweHHo,
Anocmonwl, ceou epexu ckpuleas,

Mens 60 6cex Henpagoax 0068unss,
Cobbimus OnuULYym UCKaMceHHo.

U 6cé, umo ecmb nnoxo2o 6 uenosexe,
Tpunuwym mne nasemamu auxumu,
CuHoHUMOM npedamenbcmea HABeKU
s 6cex napooos cmanem Moé uMs.

Anekceu Yepnoix. Esancenue om
Hyow1.1995-1998 2e.

Br1, yBaxxaembii Unraresb, UMEIN BO3MOKHOCTD ITO3HA-
KOMUTBbCS ¢ nuteparypoid HoBoro 3aBera, aBTopamMu KOTOpPOH
SBISAIOTCS AmnocToibsl. B 3Toil nuTepaType KOHCTaTUPYETCS
dakt: Uyna npenan Xpucra. Ho Anocronst Myny Bo Bcex He-
npaBaax He oOBHHSIOT. A.UepHbix B cBoeil mosme "EBanre-
aue ot Uyasl" sker. Ho moxer B HY)KHBIM UL BJIACTU MO-
MEHT, TaK Kak B 1995 - 1998 rogax nmoctpoeHue IUKOTO Karu-
Taim3ma B Poccun 1OCTUTIIO KyJIbMUHALUH.
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KynbmuHanus pecraBpanuu kanutaiusma B Poccum co-
IIPOBOKIAJIOCH OTpabjIeHeM roCy/1apCcTBa, HACHIMEM HaJl OC-
HOBHOM Maccoil MHOT'OHAIIMOHAJBHOI'O HAceJCHHUS MOCT-
COIMAJIUCTUYECKOM CcTpaHbl, paccTpenoM BepxoHoro Cosera,
nedoarom 1998 roxa.

B o6cranoBke pasrpalieHus MaTepUalbHbIX LIEHHOCTEN
HapoJla 3HAYUMOCTh MOPAJIbHBIX [IEHHOCTEW M3MEHWIACh Jua-
METPaJIbHO MPOTUBOIOJIOKHO. ['eposiMu 3TOro BpeMeHH CTaju
BOPBI B 3aKOHE, POCTO BOPHI U HACUJIILHUKH, U, BO3TJIABUBIIAS
3Ty CBOpY, NapTUHHO-TocyaapcTBeHHas HomeHkinarypa CCCP
B0 riase ¢ [Tommr6ropo u 1K KIICC.

CMmereHrss MOpaJIbHBIX IIEHHOCTEH B Maccax COIMyMa
MIOCT-COBETCKOT0 Hapoja TPeOOBAJIO HMIEOJIOTHYECKOro 00oc-
HOBaHWsI, a JUIsl 3TOTO HauboJyiee MOAXOIANICH (QUTYpPBI, YeM
KJICBETHHK U npeaarens Myna, He ObLI0.

Peabunuranus Nynel pemana nBe 3agadyd: KOCMOJIOTH-
yeckoe 000CHOBaHMe ''3aKOHHOCTH' rpadexa M YHUUTO-
’KeHHUs] MHOTOHALUMOHAJBHOI0 POCCHHCKOr0 Hapoaa; a
TaKIKe JUCKPeAUuTANUI0 XPUCTUAHCTBA B 10J1b3y Uynansma.

Takass mONbITKa BOCXBAJICHUS I/IYI[BI HC CIJWHHNYHA B HC-
TOpHUH HalIeu OUBUIIN3alllN.

***
B 1913 rony (B mpenaBepuu NEpBO MUPOBON BOWHBI)

Pynons¢d IlraitnHep omyOsukoBan cBo¢ ''mcciienoBanue' -
nponaranay Ilsroro EBanrenus.

Kak u cerogns, o0ctanoBka B 1913 roay Obuia cioxHOM,
a KOJIOHHAJbHAs CTPYKTYypa conuyMmMa 3eMJu B YCJIOBHUSIX
NpUMaTa 4YacTHON MaTepHaJIbHON COOCTBEHHOCTH Tpeldo-
BaJia mepeaea Mupa. JTa 3M0Xa JUKTOBAJIA CMEIEHUE BEK-
TOpa MOPAJILHO-TYXOBHBIX [IEHHOCTEH, a KaK CJIEICTBUE MOMUC-
KOB repoeB Toro BpemeHu. Takum repoem Obut Ob1 Uyna, ecnu
OBl ero KOCMETUYECKH 00JIaropoIuTh U BHEAPUTH B CO3HAHUE
Mmacc.
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***
Pynoned UlTaiinep 06e3 cTbiga HAUMHAET C YTBEPKACHHUS:
"B 3tor Mup BOMBaercss XpUCTHAHCKMNA MMITYJIbC", OCTaB-
a5 6e3 BHuManus Mcnam, Bynausm, si3p14ecTBO U Tak jJajiee.
N npopomxaer: "IlpexacraBuresm 3T0ro XpHCTHAHCKOIO
NMnynbca HeoOpa3oBaHHbIC JIIOAM W AHTHHHTE/JIEKTYa-

Jbl".

B Takux yTBep)KIEHUSAX HET HUYEro HOBOTrO, UOO OHM MO-
BTOPSIIOT JIOTUKY PACCyX ACHUS (hapUCEeB U CBAIIEHHOCITYXU-
Tejied BeTxo3aBeTHOro Mynansma apesHero M3pawnu BpemMeH
3eMHoit JKuznu Nucyca.

Aprymenranus lllraitHepa cBoagwiack K TOMY, 4TO MeEp-
Bble XpUCTHAHE ObLIM MPUMHUTUBHBIMH HAaTypaMH, TaK KaK HU
paszy He naymanmu o Kocmmueckom Xpucroc - Mpicau.
(IITaiinep BpET, Tak KaK UMEHHO KOCMHUUYECKHE YepPThl XpHUCTa
MPUTATUBAIM K HEMY MPOCTHIX Jiroaen M3pawniis).

Tem He menee [llTaliHep BEIHYK/IEH OBbLIT KOHCTATUPOBATH
paclIMpeHue MPUBJIEKATEIPHOCTH XPUCTUAHCTBA JJIsI COLINY-
Ma 3eMJIu.

5.9
CBoé ctpemiienune peabunutupoBarh Wymy, Ilrtaiinep
MBITAJICS CTPOUTh HA KBa3MHAY4YHOM noaxojae K CylHOCTH
Xpucta. C 3ToH 1170 OH BBIACISAET C HEMEIKOW MyHKTYallb-
HocTh0 Xpucroc-lIIpeacrasnenue; Xpucroc-Bepa; Xpucroc-

YyscTBo; Xpucroc-Umnynsc; Xpucroc-Meicib; Xpucroc-
MaJIbYuK.

[TyTasice Bo Bcex 3Tux mousTHsX, lllTaliHep 0OBICHSET,
yTO0 XPUCTOC-MAJIBYUK MOJYy4YWJI CBOM 3HaHUS He OT bora-
Ortua, a or Opaena EBceeB, 00poBIIMXCS 32 MPAaBUILHOE MIPO-
newkenne mupa. lllraliHep He IMOHMMAaeT: YTO NMPABHJIBLHO
nas EBcesi, To HenmpaBuibHO s Mucyca, npeacraBurens
Troneit Bomw u Moru.
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***

OTcyTCTBHE AOKA3aTENbCTB CYIIHOCTA XPHUCTA, KAK CO-
YETAaHHWE IYXOBHOTO HMMITYJIbCA MBICTU B (DU3UOJIOTHYECKOM
Tesie OEJIKOBBIX CMEPTHBIX KJIETOUHBIX JKMBBIX MOJEKYJISPHBIX
KoMmo3uluii, 3acrapisieT IlltaitHepa nmpuOErHyTh K SICHOBH-
ACHUI0. SICHOBUICHUI0O MHAWBUAYAIBHOMY: XO4Yellb BEpPb -
XOY€eIllb HE BEPD.

Pe3ynpTaToM MITaiHEPOBCKOTO SICHOBUICHHS SIBUJICS TIe-
pecMoTp dakToB BockpenieHus:

Teno Xpucra B rpody. 3emiierpsiceHue BbIOPOCHJIO
Tes10 U3 rpoda. Tpyn u3 rpoda nmonaja B TpelminHy, BO3HHK-
myw Ha 3emJie B xole 3emJjierpsiceHusi. Tpemuna 3akpbl-
Jacb. Tpyn mcues. Ognako mudgoJiorusi od0pekJjia cMepTh
HMucyca xak Bouapenue Kocmuueckoi JIlro0BH B nmpenenax
3emuoii cepni. Tak rosopur LlTaitnep, a A.YepHbIX BTOPUT:

Cuumaem mol, no ceoemy noooovIO

Hac cozoan boe. Toeoa kaxos Cozoamens?
11000610 Ham 3anum 6e38UHHOU KPOBbIO?
llooney u e3samounux? Youiiya u npeoamens?

A.Yepnvix. Eeancenue om Hyow.
1995-1998 ea.

Pazbepemcs B 3TUX BOIpoOcax, XOTS MUJUIHAPAbI JHOJEH
Ha ce0c HEBUHHOM KPOBH HE MMEIOT, MOJJICIIaMH, B3SITOUHH-
KaMH, yOuiillaMu U mpenareiasiMu He sBisitoTcs. Koro umeer B
Buny A.Uepnbix: cedst, Myay unum tpetrbe auio?

***

Benuxkue Iusnnnsauuu Jroneit Bomu u Horu MOTYT CO3-
naBaTh HOBble HUBHIM3auu Hocureneit Pazyma. Takoit cmo-
c00 pa3sMHOXKEHUS IUBWIM3ALMI UMEET YePThl HEMOPOYHOTO
3a4aThsl, Tak KaK OCHOBOIIOJIAralOIIMMHU POIUTEIbCKUMU
KOMIIOHEHTaMH Takoro 3adatus nuBminsanui Hocutensa Pa-

3yMa SIBJIIETCS MATEPHHCKOE OMOJIOrHYecKOoe HA4aJI0 pac-
mupswomencs BeejleHHOM M 0THOBCKOE HAYAJIO0 CKUMAKO-
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IMUXCSA BOJHOBBIX MeTarajakTudyeckux moJei (CpsToi
Hyx) Equnoro Kocmoca.

PazButne HOBOpO)K,Z[@HHOﬁ OUBUJIM3AlUNU IIPOTCKACT B
YCIOBUAX 3BOJIOIMNH CMEHBI pacC 110 pa3BUTHUIO PasyMa, B yC-
JJOBHUAX M3MCHCHUS LIBCTA KOXKH.

3BOJ’IIOHI/I5{ IMPOTCKACT KAaK B HAIIPpABJICHHUHN CO3OaHUSA Te-
JIa, TaK 1 B HAIIPaBJICHUHU COBCPIICHCTBOBAHUA PasyMa.

Bekrop »BomonmonHoro passutus Hocurens Pazyma
BCEr/la HaIpaBjieH B CTOPOHY JOCTHUXKEHHUS HauOOJBIIEro Co-
riiacoBanus cyonekra ¢ 3akoHamu Ennnoro Kocmoca.

Ecnmu cyObekT (B TOM umnciie KOJIJIEKTUBHBINA, HAPUMED,
JMHO3aBPhl UM aTJIaHThI) NPOTUBONOCTABAAIOT Cedsl 3aKo-
Ham Exunoro Kocmoca, T0 oHM THOHYT.

BriOop ObITh MM He OBITH €CTh y JI000ro CyObeKTa
OBOJIIOLNMH, U peau3alus 3TOr0 BbIOOpa MpOSBISIET ceOsl B
CrobOoae Bouu. JI1060ii cyObekT DBOJIIOIMU CBOOOJEH He
ObITh, TaK XK€ Kak OH cBOOOAeH ObITH. B 3Toil curyamuu
dhopmymmpoBka K.Mapkca: CB0o0o1a ecTh 0CO3HAHHAS He00-
XOJAUMOCTb, HE WCKJIIOYAET JBYCMBICICHHOCTH C TO3UIUU
DBodtonun, 100 cB0OOIa HE OBITh, ITO TIIYIIOCTh HE OCO3HAH-
HO¥ HeoOxomumocTu.

Ha :Xu3HeHHBIX NnepenyThsiX ObITh WIH He ObITH TpPe-
Oyercst coBetr Myaporo. CoBet nanublii ¢ JIlo00Bb10.

***

dusuonornyeckas cucrema Tena Hocureas Paszyma
nocturaer nmogodousi bory, obicTpee yem nogodue bory Pa-
3ymoMm. Ilostomy namm Co3parenu (Benukas [{uBunuzarus
Jlioneit Bonu u Moru) HaunHaoT paGoTath (BOCIUTHIBATH) HAC
Cpa3y Kak Hallli Tejla CTajlu MOJ00HBI MX TejaaMm. Tak mpowc-
xoamno Bo Bcex yrojkax 3emuu: Maauu, Kurtae, Poccuwu,
AmMmepuke, ... a He Toabko Mexay Uyzaesmu u borom B U3pan-
ne. [Ipunucath cebe UCKITIOUUTEHHOCTh KOHTAKTOB ¢ borom -

3TO HeaoMbiciane W3paunpTsH Ha 0a3ze IMHM30(PPEHHUYECKOTO
OOJIE3HEHHOI'0 ATOLIEHTPU3MA.

163



***

[Togobue bory PazymoM oTCTaeT y 4elioBeKa €ro mojo-
outo bory TenoM. IIpogomKuTeNbHOCTh 3TOr0 OTCTaBaHUS 3a-
MOJIHEHbl MHTEHCUBHON pabotoii Yma. Yenoek, Tenom Imo-
noOHbIM boram, ynopHo unier PazymoM npuynHHO-CIIEICTBEH-
Hble CBsA3M OKpyxawomero ero Emmnoro Kocmoca. Iloncku
IIPUYMHHO-CJIEICTBEHHBIX CBSA3CH SBISIOTCA OCHOBOM IIEPBOIO
3akoHa KocMmoca: 3akona Kapwmbl. [IpogomkurenbHOCTh TTO-
VCKOB TPUYMHHO-CIEACTBEHHBIX cBsized Hocurenem Paszyma

ABJISIETCS] NPOAOJIKUTEIBLHOCTbIO McnibITaHus1 Kapmoid.

*
kk

B teyeHne nponomkuTenbHOCTH ucnbiTanus Kapmon 3a-
koH CB00O0bI BOTl HEKTO HE OTMEHSII.

JIMYHOCTH WK COIIMYM CBOOOIHBI JeNIaTh CBOI BHIOOD IO
MOBOJYy BapUaHTOB 0000IIEHHI (Teopuil), OOBICHSIIONIUX Te
WJIA WHBIC Pealii OKPY KAIOIIEero MUpa.

CBo001a BbIOOpa ObITH WK HEe OBITH OCTAETCHA CHpa-
BeJINBON U B 00jgacTu uHTeUIeKTa Mbicaiu U BooOpa-
skenust 1r00oro Hocuress Pazyma.

OTMeHuTh CBOOOY BHIOOpA HEJB3s: BOJEBOE (IUKTATOP-
CKO€) pEelIeHHE CMENIaeT AMHAMHYECKOE PaBHOBECHE TapMoO-
Hus-xaoc Equnoro Kocmoca (Hacuire UCKITFOUEHO).

OcraBuTth He3penbiit YM Hocutens Pazyma B mieHy co0-
cTBeHHBIX Wmmto3uit (Teopwmii), nanekux oT peanuit ExaumHoro
KocMmoca Takxke Henb3d. [loruOHyT.

[TosTomy Hamm Cosznarenu (Benukas [{uBunuzanms) c
1IEJIbI0 TIOMOYb HaM BBIKUTH M3JI0KMIM CBOM 3HaHMsA o Enu-
HOM Kocmoce B Knurax /[3uan, [lepemen, MepTBbIX,... U CTa-
JIM TIOMOTaTh HAM YUYUThCA. Y UUThCA NOHUMATh UX CJ0BO.

*
*x%

HpeBunit Eruner, kak v psAx Apyrux MeCT, OKa3ajcs OJi-
HUM U3 Takux y4eOHbIX [[eHTpoB.

B sty uentpsl npuxoawnu u no3Hasaiu. Hanpumep I'e-
ponot, I'epmec Tpucmerucr m tak pganee, a XKU3Hb BOKPYT
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[entpoB ma cBom ueperoM. Tak Bokpyr Erumnra xunu Tpu-
HaAaTh CKOTOBOJYECKUX WYACUCKUX TUIEMEH, KOHTAKTH-
PYIOIIUX C ErUNTAHAMHU C IEPEMEHHON CTENEHBIO MacCUOHAp-
HOCTH.

KoHTakT nyjieeB ¢ eruntssHaMu okaszajcs 0oJiee MpoayK-
TUBHBIM, Ye€M KOHTAKT MCIAHCKOM KOHKHCTHI C [TUBHIN3AIIHEH
Maiin.

HcnaHnckre KOHKHCTAIOPhl MPOCTO YHUUTOXWIU [luBu-
m3anuio Maiin, koTopas *kaaja cBoux boros, To ecth Jlroaen
Bonu u HMoru, comiemennnkoB Mucyca.

WNyneu, XoTs U coapalini KepaMHUeCcKyto oOauoBky I1u-
pamup ¢ 3anucsiMu 3akoHOB EnmHoro Kocmoca, Tem HE MeHee
OBUIM BBITHAHBI U3 "eruneTcKoro mnieHa".

[1on0KHUTENBHBIM MOMEHTOM SIBWJIOCH U TO, YTO IONAaB-
myro B pyku MyneeB konmto Kuuru /[3maH, oHM cTajam u3y-
Yarhb.

N3yuenne Kuuru J[3uan npuseno K co3panuio Kaboansl,
ocHoBbl KocMoronun Berxoro 3aBera.

OnHako BBIBOJIbI, KOTOPBIE CHAENIAd YUYEHbIE JIPEBHETO
W3pauns u3z Kauru J3uaH, Obuid auaMeTpagbHO MPOTUBOIIO-
JIOKHBI cofiepkannto Kuur.

OCHOBHBIM TMPOTUBOPEYUEM OBbLUT MPUMAT MATEPHUAJb-
HOM LIEHHOCTH HAJl 1YXOBHOM (MO-UYJEHCKH), B TO BpEMs Kak
B Kuure J/I3uan nyxoBHbBIE, WHTEJUIEKTyaJbHbIE IEHHOCTH
CTOSUTM HA TIEPBOM MECTE U ObLITU Oa3MCHBIMHU.

Bri0op MarepuanbHBIX IIEHHOCTEH 3a OCHOBY OBITHS CO-
[MyMa, MPOIUKTOBAT M OOIIECTBEHHO-IKOHOMHUYECKYIO (op-
Manuro [peBuero M3pawnis.

Berxo3aBetnslii 3pannb, BeIHIA U3 EPBOOBITHO - 00-
IIMHHOTO0 CKOTOBOAYECTBA cTaJ padoBJiaje/ibuecKoil cTpa-
HOM, C COIIMYMOM, PACKOJIOTHIM Ha OOTaThIX U OCTHBIX.

OcHoBHOI1 3a00T0l LlepkoOBHOI (CBSIIEHHOCTY>KUTEIN)
u CBerckoii (papucen) BiacTu, €€ peIpeCcCUBHBIX, (DUCKAIb-
HBIX ¥ MPABOBBIX OPTaHOB, ObLIAa 3a00Ta O COXpaHEHUHU pado-
BJIa/I€JbYECKOI0 CTPOSI.
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ITosasnenne MWwucyca, noxapsiBaromero, kak IlepBbiid
KomMmyHuCT, OCHOBBI paOCTBa, HE MOTJIO 3aKOHUYUTHCS HUYEM
UHBIM, KpoMe PacnsaTus.

Ho u wamum Poaurtensam, Benukou I{uBunuszanuum, HAc
OpocuTh Ha MOrudeNb Toke ObUTO Henb3s. [Ipunuiochk mpoje-
MoHcTpupoBaTh Cuiibl HeOecnbie 1 Uucyc Bockpec.

*
kk

Hy>x#ubl 11 Obutn My e Tpunuate cepedpsaunkoB? Hert, He
HYkHbI, 100 OH O0bL1 uaeliHbIi Bpar Mucyca. 3aXKUTOYHBIH
uJeiiHbIN Bpar. BoT kak o0 HeM nuier A.YepHbIX:

A uyoeut, pooicoennsiii 6 Kapuome,

B cembe, orcusyueti cotmmo u 6o2amo,

o ceii nopvl nposedwiuii HcusHb 8 noweme
Komopwiii cepebpo 0aem u 3namo,
Yumaswuu Topwr booscveco 3asema

Bcneo 3a Dexunom u 3a Eepunuoom,
H3vez0usuiuii 00 no108uHbl céema

Om 3anaoda epanuy u 0o Konxuowi,
3Hakomblil ¢ HENPUKPLIMBIM B0JILHOOYMCMBOM
U ¢ gpapucertickoti cywnocmoio npupooHoli,
Hmero npaso ocyoums be3ymcmeo

U panamuszm, cocuearowuti Hapoo Moli.

boprba dapucees, B uncne kotopbix 0bu1 1 Myna, mpoTus
Nucyca 3akoHUMIIACH TOPKECTBOM UAEH XpHCTa, YTO U OBLIO
HeoOxoauMo BenuKkon [luBunusamnuu.

[TombiTKa peabunutupoBats Uyay B mpenaBepbe mepBoit
MHpOBOM BOWHBI llITallHEPOM 3aKOHUYMIIACH ITOPAXKEHUEM
['epmanuy B BOMHE, IIPUXOJOM K BJIACTH HAIIUCTOB, CMEHE B
[Iupamuze BIacT CHOHHUCTOB €BPEEB HA apUiLA, U MaCCOBO-
My YHUUYTOKEHHIO €EBPEEB B NIEPUOJ XOJIOKOCTHI.

Moii coBeT A.Uepnbixy: He criopbTe ¢ boramu. OHu npa-
Bbl. 1 He GoroxynbecTByiiTe. Hakaxyt, n6o Ux mnens - BiBecTH
Hac k CBemiioMmy byaymemy.
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LEJTMTENBCTBO

|. Tepmec, ['vnnokpar, Bpay un uenuTtens

1. OdunuanbHas MeIUMIMHA CO CKEIICUCOM OTHOCUTCS
K HenuTenbCeTBy. KopHu yxondar B JIpeBHOCTD.

OcHoBarelleM MCKYCCTBA JICYEHHMS] JPEBHUE CUYUTAIU
o6eccmeptHoro ['epmeca. ABTopcTBY I'epMeca MpUNUCHIBAIOTCS
KHuru, CBfIIEHHBIE TEKCThl KOTOPBIX pa3JEJ€Hbl Ha IIECTh
pasnenos, a onud - IlacTtodopye, ObLT OCBAIIEH MEIUIMH-
ckoit Hayke ([1], ctp.397).

Bricoknit u cekpeTHblid opneH ['epMmeca nu3yyan u nmpume-
HSJI MEIUMLIMHY B KOMIUIEKCE ¢ sHepreTukorn Enunoro Kocmo-
ca B TOM CTENEHU, B KOTOPOM OHU 3HAIM 3Ty SHEpreTuxky. Oc-
HOBHOE: €JUHCTBO »Hepruu Marepun u ToHkoW OHepruu,
['epMec 3HaJ, 0 4eM CBHUJIETEILCTBYET repMeTudeckas dapma-
KoJiorusi, xumus u tepanus ([ 1], ctp.399).

['epmernyeckas cumBosnyeckas ¢uiocodus, pacuud-
poBaHHasi MHOIO Ipu aHanuze Xummu4yeckux Cioros [2,3],
MOKa3bIBAET, YTO CEMEpPUYHAs CBSI3b MEHTAJIBHBIX MOJEH
Mpicnu, [Tamsti 1 BooOpaxenust ¢ 6uorokamu ¢pu3nogoruye-
CKHUX KOMIIOHEHT OpraHu3Ma SIBJIsUIACh HAYYHO-TIPAKTHYECKOU
6a3oit ['epmeca-BpaueBarens u Llenurens.

"I'mnmmokpar, 3HAMEHUTHIM TPEYECKUM Bpad, JKUBIIWMU B
nsAToM Beke 10 P.X., oTaenus uckyccTBo BpaueBaHUs OT ApY-
TUX HayK Xpama, U, TEM CaMbIM, CO31a1 npeueneHt. OTHUM U3
CJIEJICTBHI 3TOTO CTaJlO0 MOBCEMECTHOE PACIPOCTPAHEHUE TPY-
6oro HayyHoro marepuasmsma" ([1], ctp.397). B3zaumocBss3n
HayK IepecTana OCO3HaBaThCs. MeauiuuHa, Kak W BCs Hamla
Hayka, nonuia no nytd auddepeHnyanuu (JIeieHus) mo Ha-
npaBieHUsIM. YacTHOE CTano ONpEeAENsIThCA SMIMPUYECKU;
BBIBO/IBI - Ha Oaze "Wamo3mii-mapagurm" Bpava. Mimo3uun
OKa3aJiuCh JanekuMu oT PeanbHOCTH, OO MaTEepPHAIIUCTHI, TIO-
cinenoBatenu ['unmnokpara, orBepriin ToHKYI0 DHEpruro, a Te-
Mepp HE TMOHMMAlOT HHU HCTOKOB MHTO03a OMOKJIETKH, HH
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npuunH Comaruyeckux 3a0oseBanuid. Jlaxxe Xupyprus oka-
3anach "yceueHHoil", 160 oTpuHyB Mup ToHKUX DHEpruit co-
BpEMEHHAsi MEJUIMHA OKa3ajdach HE B CHJIAX MOHSTH 3aKOHbI
COBMECTUMOCTH OMOTKAaHEH, U UJET K HUM ""Ha oulynb'.

Bmecte ¢ Tem, B KOHIIE AEBSHOCTBIX I'0JIoB XX BEKa BO
"BceMupHBIX HOBOCTAX'" TOSIBUJIOCH COOOIIEHWE: IO 3aKazy
Kanpckoro Yuusepcurera npodeccop Pamu uccnenoBan my-
Mun. OKa3anock, 4TO MPHU KU3HU ITHU JIIOIH NIepeHecan 56 Tu-
IIOB ONEpauui IO MMIUIAHTAIUW KOHEYHOCTEU: PYK, HOT, H
JTa’K€ TOJOBBI.

2. OcnosHoii 3akoH COBMECTIMOCTH MHKPOKOCMOCA
YenoBexka nu Exmnoro Kocmoca cocToUT B CHHXPOHHOCTH
JIBUKEHUS UX SHEPreTUUECKUX TOJICH.

CunxponHoctb >Hepretuku Yemoseka u Kocmoca - 3a-
JIOT yCHeIIHON JBOJIOUMU U 310pPOBbS; ACHHXPOHHOCTD -
NpUYMHA rudeu U 00J1e3HHU.

Hama memuuuHa BBISSBUTH CHHXPOHHOCTb - ACHHXPOH-
HOCTb HE MOXET, TaK KakK MaTepHAIMCTUYECKU OTBEpPraeT
Tonkyro OHepruto, kak B Ennnom Kocmoce, Tak u B Yenose-
ke. [loaTomy Haiia MenuurHa OOpeTcsl He ¢ IPUYUHON 00Je3-
HH, a C €€ CIEJCTBUEM, TO €CTh C XapaKTepoM e€ MpOTeKaHUs B
O€NKOBBIX (PU3UOJIOTMUYECKUX TKAHSIX.

Otcrona TAra K Xupypruu 1 ¢GapMakoJIoruu; MPoxXJaaaa K
roMeonaTuu, COBMeNaoeid MUHUMYM (apMaKoJIOTHU C MaK-
CHUMYMOM MCUXUYECKOTO CAMOBHYIICHUSA; XaMCKasd HAIJIOCTh
K LlennrenbCcTBy.

Henutens, He cmymaiica! Eciu Ha 1e0d mpéT rpoMuia,
YTBEPKJIasi, YTO OH MPOM30LIeJ] 0T 00e3bSIHbI, XOTS MOPJIOI
MOX0X Ha MIIAKAa, TO OOBACHUTH €My O ero nogooun bory -
HEBO3MOXHO. [IpoTpesBeer - caM monuMmer.

Ho 3naii, llenurens, TBOE npeaHa3HAUYCHHE B TOM, YTOOBI
Hepruei cBoeii mcuxuku: Meiciau, [lamsaru, BooOpaxenus
[4], TBI cMOr ObI MPHUAATH HEPreTHUYECKOMY MO0 MAIH-
eHTa CMHXPOHHOCTh ¢ EqunbiMm Kocmocom [3].
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ll. CTpykTypa n norapupmmnyeckmne konedbaHuns
Kocmoca

3. Enunblii Kocmoc cymecTByer B mojie JHEpPruu.
Oueprus - popma beitust Kocmoca B JIBrkeHnu. JHeprusi He
MCUY€3a€T U HE TOSBJISIETCS BHOBb, HO TMEPEXOAUT U3 OJHOMU
(GhopMBI B APYTYIO.

Enunbiii KocMoC MMeeT sHEPruro AByX BUAOB: IHEPTHIO
Marepun u ToHKy DHepruio, Kaxzaas U3 KOTOPbIX B CBOIO
ouepe/lb HarojHEHAa OCECKOHEYHBIM MHOXKECTBOM B3aUMO-
TpaHCHOPMHUPYIOITUXCS HOPM.

K >neprum Martepuu oTHOCSTCA Bce (POpPMBI SHEPTUU,
CKOPOCTb B3aUMOTpaHC(HOpMAIIMil KOTOPHIX PABHA WM MEHb-
1Ie CKOPOCTH CBeTA.

K ToHkoii JHepruum OTHOCATCS Bce (OPMBI DHEPTHH,
CKOPOCTh B3aMMOTpaHC(OpMAIlUh KOTOPHIX paBHA WA 00J1b-
1Ie CKOPOCTH CBeTA.

Tonkast DHeprusi u sHeprus Marepuu B3auMoTpanchop-
MUPYIOTCS] CBETOM.

XO0JI0AHBIN JIOMHHECHEHTHbIN CBET, DHJIOTEPMHUS KO-
TOpOro o0ycioBlieHa pacmupeHuem, GopmupyeT nojst ToH-
kux JHepruii. K Hum otHocsitcs Mbicnb, [lamsts, Boobpa-
xenue [3]; Kocmoc HeBecomocTtu ¢ Temmeparypoil OJIHM3KOM
a0COJIIOTHOMY HYJIIO; TOPCHOHHBIE BOJHBI, PACIPOCTPAHSIO-
IIUECS CO CBEPXCBETOBBIMU CKOPOCTSIMH.

Hpesnue [7] na3zpiBatoT ToHkyto DHepruto "kopHem". Eé
nonsa B Ennaom Kocmoce, sHEprus KOTOpOro paBHa €IUHHUIE,
COCTaBJISIET JIBE TPETHU OT €UHULIBI.

TenJiblii COJTHEYHBIH CBET, YK30TEPMHUSI KOTOPOTro 00y-
clIoBJIeHA c:kaTHeM, Gopmupyet moJsi Marepuun. K Hum ot-
HOCATCSL AJIGKTPOMArHUTHBIE BOJIHBI CBETa M OoJiee IITMHHbBIC
BOJIHBI; a TakKe Macchl J0O00ro (ha3oBOro cocraBa MHKpPO-
MaKpOMUPOB: 3JIEMEHTAPHbBIE YACTHUIBI, 3aPsAbl, aTOMBI, MOJIE-
KYJIBL. .. IJIAHETHI, 3BE€3/1bl, YepHbIE aCTPOHOMHUYECKHE [[BIPBI.
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[peBuue [7] Ha3biBaroT sHepruro Marepun '"crycrka-
mu'". E€ nons B Enunom Kocmoce, sHeprust Koroporo pasHa 1,
cocrasisiet 1/3 ot 1.

4. Tonkas JHeprusi 1 JHepruss Marepuu cocyiue-
CTBYIOT B MyJIbCAMU MeKAY XaocoMm u ['apmonuei.
T'apMoHusi xapakrepusyercs NOSIBIEHUEM B cpeae (o-
TOH-()OHOHOB PA3HOCTH NOTEHLMAJIOB, PABHOM 1:

Pe30HaHCHO-aHTUPE30HAHCHBIN NTOoTeHIMa ['apMOHUH:
I'apmo- AHTHpE30HaHC Pe3onanc (1)
HUs
1 =E.1-E=...3-2=2-1 | =1/1=2/2=3/3=.. .E,/E,.

B monsix ['apMOHMM KOMIIOHEHTHI CBETA: TOUYECUHBIN y4da-
CTOK 4YacTHIbl cBeTa (()OTOH) MU TOYEUHBIA y4YaCTOK BOJIHBI
cBera ((hOHOH), UMEIOT YNOPSA0YEHHOE IBUKEHUE MEXY
Pa3HOMMEHHO 3apsKEHHBIMU MOJI0CAMM TOJIS 1IEJI0OT0 KBaHTa
CBETa.

Xaoc xapakTepeH pPaBEHCTBOM JHEPIHMM B Hadalle U B
KOHLIE TIPOLIECCa, U MOSBIEHUEM Pa3HOCTH MOTEHIMAJIOB, PaB-
HOM HyJI0 WK Jorapudmy 1, npuuem jorapudm MoxeT ObITh
B3SIT I10 JITIOOOMY OCHOBAHUIO:

Pe3oHaHCHO-aHTHUPE30HAHCHBIN TTOTEHIIHAN Xaoca:

Xaoc | AHTUPE30HAHC Pe3onanc (2)
0 | =Ey-Er=...2-2=1-1 | =log,1=lg 1=In 1=....

[TossBneHWE HONB-TIOTEHIIMAJA B KBAHTE CBETA JIMIIACT
($OTOH-(DOHOHBI MOTIOCOB MPUTSKEHUSA. VX IBUKEHUE CTaHO-
BUTCS HEYNOPSJAOYCHHBIM, OpOYHOBCKHM, XaOTHUECKHM.
BaxHo u TO, 9TO HOJNB - 3TO HE OECKOHEYHO Majas TOYKa,
CTpeMsIIascs K HyJo, a, CJIEI0BaTENbHO, JIUIIICHHAS YHEPTUU
(HapyIiIeHre 3aKOHa COXPAaHEHUS DHEPTUH), HO pealibHas pas-
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HOCTb IIOTCHIHAJIOB B MHKPO- MAKPpOMHpax MaTCpI/II/I u ToH-

KO DHEpruu.

Pe3onanc Xaoca (2) xapaktepeH MOsiBIEHUEM Jorapud-
MUYECKUX KOJICOaHUM.
Jlorapudpmuyeckne Kojaed0aHUA BO3ZHUKAIOT TaMm, I'JI€ B
nosie Enunoro Kocmoca mpou30Luin CTONKHOBEHUS, MOBJIEK-
e 3a co0oit B3amMojieiicTBu [2]:

D¢ dextuBHOCTH Beex (MATH) cyiecTBytomux B [Ipupose B3anmo-
JeHCTBUM (OTHOCUTEINIBHO SIIEPHOTO BEILLIECTBA)

®opma DHJIOTEPMHUS DK30TepMHUs
B3aNMO- Onektpo- C
. . ; BET
ACHCTBHH I'pasura Cnaboe | marnut- | SgepHoe
IIUOHHOE Hoe
O dex- p1= p2= p3= pa= ps=
THBHOCTb 107> 10" 10" 10" 10

3aKoH coxpa-
HEHUS DHEP-
THH C yYETOM

OHeprus He UcYe3aeT U HE MOSABISAETCS BHOBb, HO
TpaHchopMHUpyeMasi CBETOM BO B3aMMO/JEHCT-
BHSAX, [IEPEXOIUT U3 OAHOM (POPMBI B APYTyIO:

€)

CBeTaE/I BSaIiI,_ 1= P1 P> P Py
MoeHCTBHIA =
Ps
Jlorapud-
MUYecKas mo- 2 =1g p1pap3paps = 1g 107°-10%".
CTOSIHHAsI
B mnone Xaoca Hanmuume jgorapudMUYECKON MOCTOSHHOMN

IIPUBOJUT K PAaBHOBECUIO C CYMMOM AHTHPE30HAHCHBIX PaB-
HBIX IIOTEHIIUAJIOB:

Y ABOEHNE paBHBIX MOTCHIIMATIOB 32 CUET B3aUMO/ICHUCT-
BUI MTOCTOSIHHOM JlorapudMuyeckux kojaedanuii (3):

E,.; + By = 2B, — B, + E, = 2E, —...,

rae: 2 = 1g pipapspaps.

4
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S. Jlorapudmuueckass mocrossuHasi Eamnoro Koc-
Moca (3) mposiBiger cebs Kak KOd(pPUUUEHT cKaTus
(Towo/c = 2) cyOCcTaHIIMM TOYEYHBIM yYaCTKOM BOJIHBI CBETa
[2,3,4,5].
OTOT npeaenbHbIi KOA(Q(ULIHUEHT CKaTHs MoJI1 (POHOHOM
HE 3aBHCHUT OT PEeKUMa (PE30HAHC, aHTUPE30HAHC) CKATUSL:

(2+2) = 4 (anTHpe3oHaHc) < 22 =27 =4 (pesonanc). (5)

JlocTurHyB yaBoeHus (5) KOMIIOHEHT B MoJjie Xaoca, CKa-
THE CMEHSIETCs paclipeHuemM ¢ noreHuuanoM Ty ¢ /oy =8. I1o
ATOH K€ MPUYHUHE NPUTSIIKEHUE MEPUOJUUYECKH CMEHSAETCS OT-
TaJKUBAaHUEM, W JIBa Pa3HOMMEHHBIX 3aps/la HUKOrga 'He
CJAMBAIOTCHA'" B OJIMH.

Hanuume JorapupmMuvyecKux Ppe30HAHCHBIX PaBHO-
BeCHBIX KoJIeOaHuil (2) cO3Mal0T CUTYyalldio, MPU KOTOPOU
B3aHMHasi TpaHcgopManust >HEpreTUIeckux (GopM mporeka-
eT 0e3 3aTpaThl COOCTBEHHOM IHEPrUM KOMIIOHEHT:

B3aumMoTtpancopmarnius sHeprerudeckux Gpopm
0e3 3aTpaThl COOCTBEHHOU SHEPTUH KOMIIOHEHT:

log,1 =log,1 =lgl =...=1Inl =0, (6)

rac: Xx#a#10# ... #¢ - pa3anuHbie GOPMBbI SHEPTHH.

Jlorapudmudeckne KoedaHnsi PABHOBECHBIX MOJIEH HE
TOJIKO HMHHUIIMUPYIOT B3aUMHYIO TpaHCHOpPMALMIO B TOYKE
B3aMMOJIeUCTBHS ()OTOHOB, HO M PACIIPOCTPAHSIOT BO3HUKAIO-
e kosebanus B 6eckoneyHoctH (o0) Bcero Kocmoca:

Jlorapudmuueckue koaedaHus
B beckoneunoctu Kocmoca: 7)
o = log,0 = log, log,1,

log,0 = log, log,0 = log, log, log,1.
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06 sToMm (7) mpornecce MOXKHO TOBOPUTHh Kak O boxkecT-
BEHHOM, TJI¢ JIy4IIle BCEro MmoaxoauT ¢hopmyaupoBka [lackas:
"Bor ecTb OKpPY’KHOCTb, IEHTP KOTOPOHl HAXOJAUTCS Be3je,
a rpanuna - uurge" [1].

6. Jlorapudmuyeckne KoJeO0aAHUAA SBISIOTCA TEM
WHCTPYMEHTOM, C MTOMOIIBI0 KOTOPOTO 3((PEKTUBHOCTH B3au-
MOJEHUCTBUI TpaHCHOPMUPYIOTCS B MOTEHIMAIBI CKATHUS IO
Bcel BeenenHoi:

Tpancdopmanus B3auMoaeiicTBUNA MeKIY
TouKoii 1 Kocmocom:

1g1g 10" =1g 10*1g 10 = 21g10-1g10 = 2 = Ig p1p2p3psps,

100
rae: 10 - Uucno, va3BanHoe ['aromom.

(8)

1
Jlenno GbUTO Tak: MaTeMaTHKH BhigyMamn uncio 10'% u

Ha3zBaM ero ['aronom. Ousnku pemimiaym NTpoOBEPUTH, CKOJIBKO
aToMoB Bo Bcenennoii. Okazanock ux =~ 10°°. MarepHaauctsl
YAUBWINCH, HO JUIsl mojedl ToHkux DHepruil - 370 0ObIYHbIE
BEJIMYMHEI [2]:

JHeprernyeckas crpykrypa Ennnoro Kocmoca [4]
Tonkast Dueprusi:2/3 Cser Oueprust Marepuu:1/3
"Kopens", sHmorepmusi, — K=2— "CrycTtkn", 3K30TepMHs,

BHE ®opmsl (Apyta), ®opwma (Pyma), cxatue,
— Kzzl/ 2—
pacinpCHUC, UMIYJIbChL 3apsabl (9)
Boo6- T'pasu- Dnek-
Ta- Mar-
Meicap | [lamsate | paxe- % . Tpu-
P P OHUOH- HUTHBIU o
HUE R =y N YeCKHUI
* HbIN
q q
28:10% | 14:10% | 16:10% 28:10™ | 14:10™ | 16-10™.

B stom (9) none menranbHoe (ToHkass DHeprus) BHE
®opMmbl U ¢pu3MUecKoe (MaTrepuagbHOE) MoJje, o0naaaroliee
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dbopmoii, cBsizaHBI MEXay coOoi '"mamemon" - Enunwuiei
Cuucnenus [Husunuzauuu Ctpoureneit [lupamua, paBuoit 7/4:

p*=2810" 7 _ _ 2810 =p
g*=16-10" 4 16-107 =¢

(10)

AKTUBHBIMH "mepeHocunKkaMu" QoTOH-POHOHOB B 3TOM
(9) ciiyuae sBisiercst umnyJibe [lamMsiTi U 31€eMeHTapHbIA Mar-
HUTHBIW 3apsii;

40_/”* * Ho 10
107 =—<« o u—->——=10". (11)
JZ H

B atom ke (9) none crymienne HeOeCHbIX Tel OyaeT mpo-
ucxonuth npu norenuuane K; + K, = 5/2, a pacuupenue - npu
1 + K, +K,=7/2, rne 7/2 - sueprerudecknii motok u3 Heap
3emun, oMarmmii €€ nurochepy Ha OJIOKH C TMPEUMYIIECT-
BEHHBIM KO3 dunrieHToM 7/2, u 5/2 - 3HepreTu4ecKkuii MoTOK
u3 ['nyOun MertaranakTuku, cryujaromuii HeOecHble Tela B
MacChl ¢ MPEUMYIIECTBEHHBIM Kod(dpuimentom 5/2 [9].

C mo3unuu MUKPOKOCMOCa YeJI0OBEKa CIUPAU C YUCTAMHU
7/2 u 5/2 060poTa - 3TO COOTBETCTBEHHO PACIIUPSIIOIIASCS U
cxuMaromasica BeTBM KyHaajJumHu, BasKHeilllero HWHCTPY-
menTa Heauresns.

lll. K reHomam 13 TbMbl, OT rEHOMOB K
beccmepTuto

7. Bwrrue Kocmoca B IIE€JIOM M KaXKIIOU ero TOUKe B Ya-
CTHOCTH B YCJIOBHSIX U3BEYHOTO KOJIEOAHUS MEXKIY XaoCOM H
[apmonmeit (1, 2) mpuUBOAUT K TMOSIBICHUIO Pa3sHOMMEHHBIX
HHEPTeTUYECKUX KBAHTOB C IPOOHBIMH MOTEHIIHamamu [12].

B sTom nosnie npoOubie notenuumans ([3uan-poOs) sBu-
muck Cosuparensmu Kocmorenesuca, AHTPONOT€HE3UCa W
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Teorenesuca, MexaHu3M (POPMHUPOBAHUS KOTOPBIX M HBOJIO-
MY uX nepexoaoB onvcana B Kuure /[3uan - Kaure JpoGetid,
BO3pacT KOTOpoii npesbiaet 10 MUIJIMOHOB JieT [6, 7].

BzaumoTtpancdopmanus Xaoca u ['apmonnn
Tonkas aB(})I((S)J]Iaz((::IIBOFO DHeprus
DHeprus P MaTepuu
nepexonaa
1 1 ; 1
pdp=— pdp=—— 12
2[ 2 - K] =-1— .!. 2 ( )
0 = 1
1 —Ky=-1- 1
dp=—— dp=—
!co p=-7 {co 0=
l 1 2im 1 1 2im
——(o)=1= +1=2= ——(Co)=1= .
> ( 2) e k—1+1=2=R— 5 ( 2) e

Kaura /l3man Obu1a pykoBoactBoM K /[leiicTBuIO.
Crpoutenu [lupamupg Ha 3emie, B ToM uuciie Benukoi Iupa-
muzsl Erunra, B3sau R = 2 (12) 3a paguyc okpy>KHOCTH (Kpy-
ra) M BIIMCATH B HUX OCHOBaHHE (a”) BenKoit [InpaMubL.

3arem CrpouTenu NPUHSAIM BO BHUMAaHUE, YTO MeTara-
JAKTUYECKHUE BOJIHBI SIBJIAIOTCS MPOU3BOAHBIMH OT CKOPOCTH
TpaHc(opMalvu cpeabl CBETOM (C = TT) U Nepuoja BpalleHus
TOUYEYHOI'0 yyacTKka BoJiHbI cBeTa (To = 4).

BaxxHelnuMuy BoJIHAMUA TapMOHUYECKUX KOJEOAHHI OKa-
3aJIUCh:

Sin /4 = Cos /4 =2"%u Sc /4 = Csc w/4=2"%.  (13)

Hx nHamoxxeHHe Apyr Ha JApyra JaBajlo0 PE30HAHCHO-
AHTHPE30HAHCHBIE TIEPEeXOJbl W 00eCrnevYnBalio B3aUMHYIO
Tpanchopmanuio (puc.l). Baxueiium Obl10 ciienytoniee:

1. B monsix aHTHPE30HAHCHBIX B3aUMOJICHCTBUM MTOTECH-
1[Majl TApMOHUYECKUX KOJIEOaHUM YBEIIMUUBAJICS BJIBOE:
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VN2 +1/42=2 u 2 +42=242, (14)

u onHa (opma kosiebaHMil TpaHCPOPMHUPOBAIACH B APYTYIO
(puc.lau 10).

a) Konebanus Sin /4 S Cos /4

a €30HaHC
1/+2 1 BT 1/+2
1/2 172 1/42
0) Konebanus Sc n/4 S Csc /4
AHTUPE30HAHC
V2 2 - V2
V2 2 V2

B) 3amuch kosebaHuit B hopme daeMeHTOB Benukoi [Tupamu-
B

7

L

AN

Lo
a

H

Puc.1 Benukas [Tupamua kak smropa MeTaraltakTH4eCKUX
BOJIH IpU UX opMupoBanuu B "cryctku" [2-5]

2. B monsix pe30HaHCHBIX B3aMMOJIEUCTBUIM MOTEHIIMAIIBI
rapMOHUYECKUX KOJIeOaHU JOCTUraiM KBajapaTa IepBOHA-
YyaibHOU Beau4yuHsbI (puc.la u 10):

VN2 x1/\2 =1252=42 x 42, (15)
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a MEX]ly HUMH BO3HHMKaJ KOHTYp KoyieOaHus, 00ecleynBaro-
M B3aMMOIIEPEX0/] KaK B MOJie KoiaeOaHui Mex 1y XaocoM U
["apmonueit, Tak 1 B 00J1aCTH B3aUMOICHCTBHIA:

1
:|:J'¢ dp =+ 1/2 5 2 =1g pip2p3paps, (16)
0

rje KojiebaHusl MPUBOAWIN K MOTEHIMaIaM, KoTopble CTpou-
tenu [Iupamuasl Beiaensiin kak CBsimeHHblil TpeyroabHuk
co ctopoHamu 3, 4 u 5:

1154,  054-1=3; 054+1=5. (17)

8. Baxueiimmm MPOLIECCOM, MPOTEKAILUM B TOJIE
Cesimennoro TpeyrojbHuka sBIsETCA CTyUIEHUE MeTara-
JAKTUYECKUX BOJH TOHKMX DHEpruil B MaTepHalbHBIE TEIA.
MexaHu3M 3TOTO CTYIIEHHUS OIMUCHIBAIOT DJIEMEHTHI BEIUKOMN
[Tupamuast (puc.1s):

[Tapametpsl [Tupamuas! (puc.1B) Psnbl

CoJIHeYHbIN

log\/i V23=36 (18)

Dnementsl] r | R | a | Ty | 2a la’=t] L | Ty®

JlyHHbIi

IToren- 1 2 3 4 5 6 7 8
VENENEWENE WEWE VE g 2 43 528,

[HAJIBI

[Tockonbky anemenTtsl [lupamuipl, mornomas Meraraiak-
TUYECKUE BOJIHBI, OBLIIM CBSI3aHbI C TpaHChOpMalMel ux cBe-
toMm, To Ctpoutenu opueHtupoBanu [lupamuay mo mosrocam
3eMiId ¢ TOYHOCTBIO 0 1+2 cexyHa. OgHaKo, Takoe COBMe-
HIeHUe ObUTO HE MPUXOTHIO, & HEOOXOJUMOCTBIO MOTY4YaTh MO-
TEHUMaJdbl - DSKBHUBAJIEGHTHl  paclIMpeHuro  BceneHHol
(To-c /w9 = 8), cyberpykrype (9+0) mMaTepuHCKON OMOKIETKU
70 MUTO3a U 1Ipu MuTo3€ (9+2):
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CoBmenieHne JyHHO-COJTHEYHBIX PAIOB KaK OCHOBA
o0eccmeptust JKu3Hu B paciumpsronieiicss BeeneHHoit

ITonsa | HanoxeHue JTyHHO-COJIHEUHBIX PSAIOB Onucanue

Pacmm- 36=8+7+6+5+4+3+2+1 Tsun, [{uHb:

p}g‘;:_e 28=0+1+2+3+4+5+6+7 "Kuura

JISHHOI 8+8+8+8+8+8+8+8 =64 | llepemen”

Cyb- | 36= |8+7+6+5+4+3+2 1 ! y (19)
e | 28= | 1424314154647 +0_){¢ ? Hepf;fgif: K
(Fge;%) 9+9+9+9+9+9+9| =63 FEHONOB:

MBI

Cy6- [36=0+0 +8+7+6+5+4 +3+2+1

CIPYK- D8=142| +3+4+5+6+7 | +0+0+0
Typa
(9+2) | 3 — [II+11+11+11+11]  —6.

[Ipu  dopmupoBanun  Kod3pPuUeHTa  pacHIMpPEeHUs
Toc /mp= 8 0 BOCbMU ypOBHSIM JIYHHO-COJIHEUHOTO CIIEKTpa
BO3HUKAIOT Te TIio0anbHble IlepeMeHbl, KOTOpble ONMUCaHbI
noapo6no B npesueieii Kuure Ilepemen. Bo3nukaer "Cry-
ctok" TsHb, onucanusii 64 uepornudamu. Hax Hum nossiis-
I0TCs IB€ IUC-TpaHe noiycdeps! Lunp, rae kaxmas nomycde-
pa onuckiBaetcs 32 uepornupamu. Mexny Lune u SIH Bo3HU-
kaeT "armocdepa: Cusnue Jin.

9. Cupur aynHoro noJist (19) npuBogut k hopmupoBa-
HUIO CcyOCTpykTyphl (9+0) M co3maHHIO YCIOBHIi, COITyTCT-
ByroIIMX JKU3HU: B 3aMKHYTOW 3HEPreTHUYECKON CHCTEME IO-
TEHIMaJl €€ MOBEPXHOCTU CTAHOBUTCS B JIEBATH pa3 OoJjblie
NOTEHIMAJIa LIEHTpa CHUCTEMbl. BO3HHMKaeT mepuoanyeckKas
cucteMa reHoMoB ((19), puc.2). IlosiBneHne nepuoaNvECKOn
cuctembl TeHOMOB Teorenesuc Kuurm [[3man [6] omuchiBaeT
TakK:
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"6. Ilapp saBuMICH caM U

VIIVIIVITII] ceH4ac ObL1 H3BECTeH HM.

Ilo- ['pynmbl

P v| v

JOK

1 Jol1|2]3]4]5]6]7
2 |89 10[11]12]13]14] 15
3 [16/17]18]19]20]21

4 [24[25[26]6]9 29

5 [32/33]34] 9|6 [37]38
6 |40|41(4243]44 45

7 [48]49]50[51[52[53

8 |56]57/58(59]60]61

"4 - nepBoIii" - ckasana Ow,
"M 9 - nmocjaeagHui, U 00a
22(23| Mbl oxHo smno. Ceer npu-
30/ 31| wWesa u3 TbMbl. Beé npunio
39| u3 Huyero. M3 Cwmeprn
46|47 | mpuuuia BeyHad JKu3Hb.
54|55| Heno cmeaano" (Cranua
62163 | VIII).

[lIo cymiecTBy OMUCHIBAETCSl CryIEHHE MeTarajiakThye-
CKHX BOJNH OT MHHHUMAJBHOTO (I = /2 ) 70 MaKCHMMalbHOTO
(L=8 2) Benmmuunamu snemenToB Iupamussl (puc.1B):

L 842 1 5 5
[pdo=[pdp=_@®"V2 —V2)=64-1=63.
r V2

10.

MATEPUHCKUX CYOCTPYKTYp (9+2) OMOKJIETKHM NpPU MHUTO3E C
octaTtkoM (3+6=9+0), nokazanHoMm B BbIpaxxeHuu (19), roBo-
puT 0 ToM, 4Tto ToHkas Oneprus 5x11=55 mHMUMHpOBana
npouecc JejaeHusl OMOKIETKH, HO U caMa Oblla CHHTE3UPOBaHA
ITonco3znanuem, Hanpumep Llenurens, n3 BonmH Tokou DHeEp-

THUH.

CBs13b nynbcupyronieit 6noksnetku ¢ ToHkoit DHepruei

Kierka ToHnkue DHepruu
PP +22+3*+4>+57+62+7% 140
5 - _14v
1+2+3+4+5+6+7 28
21T +2
7 CP42243° 447457467 +7°+8° 497 +10° 385
lT 1+24+3+4+5+6+7+8+9+10 55
-2 1T +2 P 422437447 +52 467 + 77 +8° 497 +10° +11° +12° +13° 819
9+0 142431445+6+7+8+49+10+11+12+13 91

(20)

ConnHeuHo-IyHHOE (OpMUPOBAHUE TATU

1)
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Otu (19) ToHkue DHeprum - 3HEPruM, NPUILIECIUINE U3
TeMmbl 1 X001, OPMUPYIOT HOJSPHBIE BUXPU HAJl KBAHTOM
CBETa C TIOBEPXHOCTbIO 6 W  BHYTPEHHUM IOJIEM
1+2+3+4+5=15 (puc.3), 3arem 3Tu NoJsApHbIE BUXpHU (puc.3)
(GopMUpPYIOT CcHHpaiu OEJNKOBBIX CMEPTHBIX MOJEKYJISIPHBIX
CTpYKTYyp OuokieTku (21), a moa rpaHplo CMEPTENBHOTO KpYy-
ra:

"HA miecTOM JeHb NMpedbIBa-
6+15=21 Huss B bopao mepex To6oii
npeacranyt 42 = 21 - (-21)
I'po3ubix boxkecrBa. OHu
BBIAYT W3 TBOEro YUCTOIO
cepaua. OHM mnOpOKIEHME
TBoeil JIwoBu. Ilo3nail ux"
(Kuura MeptBbIX).

6+15=-21

Puc.3 DHepreruueckue no-

JIAPHBIC BUXPH, M3JTyHac- [IpousBenenre JTyHHO-COJI-

MbIC KBAHTOM CBCTa HeuHoro psga (36x28=1008)

BHOBb BOCcHsieT Haja ToOoH, korga Teost [ymia gocTurHeT 06-
nactu Cearoro Jlyxa c moreHuanom 24:

36 x28 =42 x24=1008=10° - (Au=1,008), (22)
rae: Ay - aTOMHBIN BEC BOJIOpO/ia.
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V. MeTtaranaktundeckoe Hadano XusHwu

11. Kusue B ®opme (Pyna) win Bue @opmbl (Apy-
na) BO3HHUKAET TOTJa, Koraa (GOoTOH-(HOHOHBI CBOUM BUXPSIMHU
chopmMupytoT 3apsabl (p, L U ) 1 MMIOYJbCBI (p*, u* u g*).
3apsiabl SIBATCSI OCHOBOM OMOTOKOB (husmoiorudeckoii Kus-
HHU, MMITYJIbChI - OCHOBOW MEHTAJbHOM ZKU3HM, XOTA CBS3b
Mexay 3TuMu popmamu JKHU3HUM HMKOIAA He MNpepBeTcs, a
I'panu Pa3an4yus - HUKOI/Aa He COTPYTCH.

JIro6as popm XKuzuu cymectByet B cpene. Cpena sBiisi-
erca Takxe u [IpeqmecrBennuxkom Kusznu: "8. Jlumb Eqn-
Hass @opma CymecTBoBaHusl, OecnpeneibHas, 0eCKOHeY-
Hasi, OecIPpUYMHHAS, POCTHPAJIach, MOKOsICh BO CHe, JIU-
meHHbIM CHoBUAeHUIl; ZKu3Hb 0ecco3HATeIbHAS IYJIbCH-
poBajia B IIpocTpancrBe Bcesienckom Bo BceecymnocTn
TO, 4TO omymaercs OTKPbITHIM [jazom [darma" ([7],
toM 1, Ctanma I).

Jmmynbe Pacmmpenns OtkpbiTeiii I'ma3z Jlarma -

(k) 3TO HMIYJIbC W3HAYAJIbHO U
Bama Cxartus .
(K,) BEUHO pacumpsroueiica Bcee-

Wmnynbe Cxatus | jeHHOM, paBHBIM Toc/my = 8

(k2)
Bousa Pacuinperiis (puc.4). OH cBsA3aH C UMITYJIb-

(Ky) com cxkarust Towy/c=2 (puc.4).

Puc.4 Dmopa Jlarma (npu- | O0a uMIynbca CBA3aHbI C paB-
MEYaHHME: Ty DIIOPY 3aUM- | HBIMH II0 BEJIMYUHE BOJHAMM
crBoBana u3 Kauru JI3uan | cxarus U pacimpenus (puc.4):

Jlaocckas dunocodust)

(Towo/c =2)°=64 = (Tyc /mo=8)* (23)

Jlarma - 310 HamMmeHoBaHue BcemeHHou, a €€ 3mropa
(puc.4) naeT BO3BMOKHOCTb COCTaBUTh ypaBHEHHE BceneHHOM:
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YpaBuenue Bceenennoii (puc.4):
kxK, Tyclo,x(T,w,/c)’ 8x64
kyxK, T,o,/cx(T,cl®w,)’ 2x64

k]XKz - 4k2XK1 =0

4=2"5 | (4

12. 13 sroro (24) cnenyer, uro Enunaa ®@opma Cy-
IeCTBOBaHUsl, NMokosimasica Bo CHe, jumeHHbIM CHOBH-
JNEeHUH -

K,—

Sin 7'5/4:2_1/2 2_1/2:COS /4 9TO Cpcaa MCeTaralakKTH4c-
Ko CKHX TapMOHHYECKHX KOJIe-
i \ / Oanuii (puc.5); cpena, KOTo-
Kio Kiz pas [IpenmectByer JKuzHu.
[Torenuuaner  mepexo-
K> Ks K, Ks | OB BTOIIX MeTaraJIaKTI/IKpVI
FapMOHUYECKUX KOJIeOaHUM
o06pazyrot 3 rpymisl (puc.5):
K Ko - PaBHOBECHYIO:
v / \ Ki=Ky=K;=K4=1;
- HEUYETHYIO:
A2 | Ka— | Jia
Sc n/4=2 K5 27°=Csc n/4 Ks=K;=Ko=K,,=1/2;
- YETHYIO:
Puc.5 T'apMoHUUecKre Konebanus Ks=Ks=K,;=K,=2.
MerarajlakTHK1

13. 5t Meraranakrnaeckne nepexo/ibl B TOJISX
rapMOHUYECKUX KOJIeOaHUH MpeAoNpeAeaiOT MEPUOIUYHOCTD
BpaIICHUs] TOYEYHOTO y4acTKa BOJHBI cBeTa ((POHOHA), HO HE
SBJISIFOTCSL caMUM (DOHOHOM, a TOJIbKO Cpe0ii, B KOTOPOil OH
BO3HHUKAaeT:
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JAnnamuka MertarajlakTuku
rapMoOHMYEeCKHX KoJedanmii (puc.5)

2 = KKy KK -1 i:(Kﬁ’Kz+K3+K4)'K5'K7'K9'K11:i 25
‘ (Kl JrKz +K3+K4)'K5'K7’K9'K11 16 K{»'Kx'Klo'Klz To ( )
Crymenue HebGecHbix MyAbTUIIIETHOCTD
BOJIH TOHKOM DHEpruun CrycTkoB Marepum.

14. HeoGxommmocTs onpeeneHus SHEPreTHKU CPeIbl
(rme m kak oHa crymaer HeGecuwie Tena, m kak U rae oHa
pacwerisier Cryctku Marepuun) "3acraBiasier Jlarmy Bpa-
marthb raazamm" (puc.4).

IHogoOuem »stomy Bpamenuto ['na3 Jlarmel sBisieTcs
Mbicab Hemureasi. Hanpumep, eciin LleanTesb BRICTYNacT B
ponu OTKpbITOro I'maza Jlarmel (MMIyJbC pACIIMPEHHS), a
IMaumeHT - B ponu 3akpbiToro ['naza Jlarmel (MMIyJibe cxxa-
Tus, puc.4), To uckycctBo LlenurenpcTBa OyAeT CBSA3aHO C MO-
nyyenuem Llenurenem sHeprun u3 MeTtarajgakTUKU U Iepena-
Yyeu e€ MauenTy:

JHepreTnyeckne ocHOBbI LleaurenbcrBa

MeraranakTuka Lenutens ITaupeHT

X
X — ki K =8%64=8"— | ky(Ky-x)=2(64-x) | (26)
DHepreTvka NpoTeKaHusi 001e3HU

VcnoBust Ucnenenust:
(k'K =8")=[k(K5-x)=2(64-x)] 1 -x=6-87=(7/2+5/2)-8".

Ho 6 - aTto xBanT CBera, a (7/2+5/2=6) - ato Kynnanunu,
u LlenuTens ux sHepruto nepenaet CTpamaymemy.
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15. cCosnarens - Henpep3onaeHHbIN HeauTeab. Ho u
Emy HyxHa 3Heprusi MerarajgakTUkH, YTOObI 3aT€M CO3/1aBaTh
Kusnb BHe @opMmbl 1 Ku3Hb B popmax.

Takoe Cosupmanue 0aszupyercs Ha Pa3HOCTH IMOTEHIMA-
JI0B, paBHOU (puc.4, (24)):

ITosiBnenune Cera B Mertaranaktuke (puc.3):
kK -kK,=88-28=6 (27)
"Jla 0ymer CBer" (EBanrenue)

Ho emé 3a 10 mmwuinonos netr 1o EBanrenncroB Kuura
J3unan HaunHanachk Cranneit I: "1. IIpeaseunas Mareps - Po-
xmaronias (Meraranaktuka, puc.5), cokpeitas B cBoux I[lo-
KkpoBax, Beuno-HeBuaumbix (MerarajakTuka MOTJIOMIAET U
k>k,, mostomy cioBo HeBunumeie), emié pa3 apemania B mpo-
nokernnn Cemu Beunocrei" (Ty+t=4+3=7) [1].

Ho kak TOJBKO BOJHBI CKAaTHUS M PACIIUPCHHUS B Cpeic
Meraranaktuku okazanuch paBHbiMU (K;=K,=64), To uzmy-
yuicst cBeT (27). MznydeHue cBeTa € MNEPUOIUYHOCTHIO

(To+1=7) npuseno x popmupoBanuto [y ¢ moTeHIIMATIOM
42 (puc.3, (22)).

Cger u [yma: "Ha ceapmoit Jlenb TBopeHus"

6(Tot1) =6-7=42=21-(2D)=.... (28)

16. Berxuii 3aBer, a 3areM U HoBbIM, co3maBajcs
N3paunem nop Bnusinuem Kuuru J[3man, npudyem BoIOOp ObLI
CCJIaH B TIOJIb3Y PHIHOYHOMH IKOHOMHUKHU. DTOT BHIOOp HAJO
ObUTO0 OTCTamBaTh. OTCTAaMBaTh U PU3MUECKU U MOpalIbHO. Du-
3uuecku (apucen pacrsim Mucyca Xpucra, MopaibHO - U3-
Bpatwiy noHarue o Havaue Kuznm.

Bort xak 310 noHsitue 3BYUYHUT U3HAYAJIbHO!:
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"1. Tlo3nait Havyayo JKu3Hu 4yBCTBYIOIIEH U BHE DOPMBI.
Buauause, bo:xecrBennbiii, Enunsiii or Marepu-/lyxa; 3a-
TeM JlyxoBHblii; Tpu or Ognoro, Yerbipe or OgHOro u
Isartb, u3 koropeix Tpu, IIars u Cemb. ITH cyTh Tponu-
Hble U1 YerBepuuHblie B HHUcXxoasmeM mnopsake; Ilepsoro
Baaneiku poxkaennoie Pasymom Croinbl, biaucramomue
Cemb. Onu u ectb Thl, 51, OH, 0 Jlany (y4eHUK); OHM 0J110-
ayT Tedst u TBo0 Matepb-bxymu" (Cranna VII, [7], Tom 1).

ComnoctasuMm Tekct ¢ morenuuaiamu Eaquaoro Kocmoca:

Texkct IHoTernnamnel

Buauane boxecTBeH- L 0
Hbli, Equneii ot Ma- _([(” d¢"_!.¢ dp=1/2-(-1/2)=1

tepu yxa;

3aTeM JlyXOBHBIN; p 9
Ay [odo+[pdp=1/2+(-12)=0
0 1

Tpu or Ommoro, Ye-| 7 2 I (29)
Teipe OoT OpHOro ™ !¢d¢_3’!¢d(/’_4’5_p5 !qod(”

IIa1h,

u3  koropeix Tpm, 3-4-5 <:>3+5+7.
I[Isate u Cemb 34445 3.5.7°
_ 3.4.5.3.5.7
C B+4+5(3+5+7)

Takum oOpazom, B IMOJ€ MEHTAJILHOI'O UMITYJIbCA, U3ITY-
yeHHoro Pasymowm, nosiBnsercs boxkectBennass Kynnanunau
Kxps = 7/2x10 = 35 =5x7 IlepBoro Baaabiku (310 Pazym),
poxaennbie Pazymom Coinbl, baucraomue Cemb (Kynna-
auau B niosie Ceera). Ouu u ectb Thi, 51, On. Ho 3akynuca
rotoBuT HaMm, baucrawmeii Cemepke, poiab CKOTOB-roeB. U,
HAKOHeEIl, epeias K pbIHOYHOW IKOHOMUKE, Hallla IUBUIIN3a-
s co3ziana He 0€30TXO0/IHbIE TEXHOJIOTUH, & TEXHOJOTHH OT-
xo10B. JloBenu u ceds, u Marepb-bxymu (rimanera, pojuB-
masi nuBmwIM3anuio) "no pyuku". E€ rpabum, a y camux mra-
HBI cranaoT. A Beas bor co3man Hac 3atem, 4ToObI MBI OBLITH
Heautensimu 3emuiu (26).
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V. Benukasa lNupamuga - NCKyCCTBEHHbLIN
LlennTtenb Ha To4HbIX 3akoHax

17. MeraranakTuka, mynbcupys B pexnme Ty STo?
(25), aBnsiercst cpenoi, co3naroment [logodus u [lepemens Bo
Bcem Ennnom Kocmoce. Bo Bcex popmax ero MUKpo- Makpo-
MHUPOB, BO Bcex (hopmax ero [IBuxenus-boitus.

JBukenue, kak ¢opma beitus Exumnoro Kocmoca B
JHepreruyeckoM Ilosie, B KOHEYHOM cUeTe, CBOIATCS K
Tpanchopmanuu onHOM (OPMBI 3HEPTUU B IPYTYIO, MEpeMe-
HIeHNIO KBaHTa 3Hepruu B [IpoctpancTse 6e3 Tpanchopmanuu
PHEpreTUYecKux ¢GopM U C YaCTUYHOH TpaHchopMalmen.
[Ipuuem, nonHas TpaHcpopMalus U MOJTHOE NepemenieHne 0e3
TpaHchOpMaLIMK OTPENIESIOTCS CKOPOCThIO CBETA ¢ = 7 MPHU
YIJIOBOM CKOPOCTH TOYEYHOT'O y4acTKa BOJIHBI CBETA, PAaBHOU
wy =m/2 [2]:

®opmsbl J[Brkenus B Eqnnom Kocmoce
Tpancdop- [Tepeme-
parcop CMelieHHOE IBIDKEHNE peMe
Malus CHUE
x+y xy o2 7 30
X=C e T=0, S0, = y=cC (30)
xy x+y =& 2

JIBH:KeHHEe B 00J1aCTH HOJIb-TIOTEHIINAJIA:
X-y =0 = 09—y = (0y'—1)/0 = (0gHi)(e-i°) .

Hnsa Lenutens nBwKeHHE B 00JIACTH HOJIb-TIOTEHIIMAIA
SIBJISIETCSA BXKHEUIITUM, MO0 3TO JBMXKEHUE ero MpICau 1o Ka-
HaJIy 9KCTPaCEHCOPHOUN MPOBOIAUMOCTH |3, 4].

18. Ditnmreiin pan HEBEPHOE OIPEACICHUE MAaCChl
(my) OTHOCHUTEIBLHOTO TIOKOS, TIPEJACTaBUB €€ B BHUJIC

2,2
m, =m/N1-v*/c’ . B 3TOM BBIpa)KCHUU OTHOIIICHUE V'/C” SBIIS-

: 2

€TCs OTHOIICHUEM IIEHTPOoOek)HOro (j = ¢"R) W IEHTPOCTpe-
. 2 )

MUTENBHOTO (j = -v°/R) yCKOpPEHHI, 1 HUKAKOT'O OTHOIICHUS K

Macce OTHOCUTEIBLHOTO TIOKOSI HE UMEIOT.
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®u3nkn ¥ XUMUKH OoJjiee CTa JIeT CIOPWIH: IMOYeMy
ANEKTPOH HE majaeT Ha sSApo aromMa? bynyuun matepuanm-
cTaMu, ¥ oTBeprasg TOHKyr0 DHEpruro, Kak Bpayu OTBepra-
10T LeauTesieii, orBeTa GU3NKU U XUMHUKH, ECTECTBEHHO, 1aTh
HE MOTJIN.

Torma H.bop mocrynmpoBaji: HE MAagacT MOTOMY, YTO
BpallacTCs [0 KBAHTOBAHHON opOMTe, Ije 3JIeKTPOH He
TPATUT Ha BpalleHHe cOOCTBEHHYIO 3Hepruro. Ho xto Tpa-
TUT? 3aAyMbIBaThCS HE CTAJIM: BPAINAETCH HAa XaJABY, U
MyCTh BPAIlaeTCs, JUIIb Obl HAC HE TPEBOXKHUIL.

DkcTrpaceHcy-LlenuTento MOAXOAUTh K PEIICHUIO0 BOMIPO-
ca 0 KBaHTOBAaHHBIX OpOUTAxX C MO3UIMH MATEPUATHCTOB - Xa-
JSBIIMKOB PELIMTENBHO HENb3sa. Henb3s moTomy, 4To KBaHTO-
BaHHBIE OPOUTHI - 3TO KaHAJIbl CBEPXIPOBOIMMOCTH B MaTEPH-
aIbHOM MHpE, 2 B MEHTAIBHOM MHpe TOHKUX DHEprui - 310
KaHaJbl 3KCTPACEHCOPHOM mpoBoauMOcTH Mpbiciu, [lamsatu u
BooOpaxeHnus.

DKCTpAaCeHCOPHBIE KaHAJIbl CBEPXIIPOBOJIMMOCTH MOTYT
ObITh MCKPUBJIICHHBIMU KaK KBAaHTOBAaHHbBIE OpOUTHI, a MOTYT
MOBTOPATH MPSIMOJIMHEWHOE JABUKEHUE YacTUllbl cBeTa (poro-
HA), JIETAIET0 B 00JIaCTH HOJIb-TIOTEHI[MAIA BEYHO.

Otnnuve OopOUTAIBLHON M MPSIMOIMHEHHOW TPAEKTOPHid
KBAaHTOBAaHHBIX MAapHIPYyTOB OYIET CBA3aHO C YUCIOM 000pO-
TOB N: Ha OpOUTE N—00, HAa MPsAMOI n—0.

B sTom cnmyuae maccoil OTHOCHUTENBHOTO TOKOs OyJneT
Macca, paBHasi HaTypajibHOMY yuciy € [10]:

Macca OTHOCHUTEJIbHOIO MOKOSI:

Ha opOute my=e Ha npsamoii 31)
lim (1+1/n)" =e=2,718... =lim (1+n)""
n—o n—0

19. Kax, HampuMep 3emiis, Tak | JIrdas Macca OTHO-
CUTEJIBHOTO TIOKOS, SIBIIIETCS HOCUTENEM sijipa, JHUTOChEpHI,
BOJ, aTMocdepbl, B KOTOPHIX OJHU (POPMBI SHEPTHUH TPaHC-
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(dopMupyIOTCS B Ipyrue: B mosie Marepuu co CKOPOCTBIO € = T,
B ronie TOHKUX DHepruii co CKOPOCThIO C; =1 = +/~1, 1 B 060-
WX TOJISX CYIIECTBYIOT B3aUMOJCUCTBUS 1g p1prp3Paps=2.

Hannune Marepun u Tonkoit DHepruu B MeraranakTuke
OTpaxkaeTcsi Ha €€ CTPYKType: B MeTaralakTUKe MOSBIISIIOTCS
BOJIHBI, OMUCHIBAEMBIE HE TOJBKO TPUTOHOMETPUUYECKUMHU, HO
U TunepOoIudecKUMU (YHKIIUSMU, CBSI3aHHBIMH C MaccaMu
OTHOCHUTEJIbHOTO TToKOs [ 10]:

KopnyckynsipHo-BOJIHOBOE paBHOBECHE
B MerarajiakTuke

BoaHoBsie pyHKITMN

Kopmyckymsiproe | .(32)

I'eomeTpu- ['unepOosnu-
[oJIe
YeCKue 4ecKue
-2 2 _ 2 2 _ _ 2im
Sin“a+Cos a = ch'a -sh’a = l=e

B kopnyckyjasippom mnosne MeraranakTUKd, TO €CTh B
"crycrke", KaHal 3KCTPACEHCOPHOM MPOBOAMMOCTH BO3HHUKA-
€T 3a CYeT JIorapu(MHUIECKUX KOJIeOaHMi:

IKCTPACEHCOPHBIN KaHAJ MPOBOAMMOCTH
B cryctkax (32)

. 1 0
0=In1=Ine*"=2in(lne=1= [o do-[pdp), (33)
0 1

rjae In e = 1 - skBuBasienT boxxectBenHoMmy, EnqnHoMy oT
Matepu [lyxa (29).

20. Hayka Benukoyn [{uBunmzanum ucnonb3oBaia mo-
a00ue MOTeHUNAJIa 27 OKPYKHOCTH € paanycoMm r; =i. (33).
Taxou noaxon mo3sojimii UM pasMecTuTh KaHall 3KCTpa-
ceHcopHo#l npoBoaumoctu 1o Beicote (H) [Tupamunsr (puc.1s
U puc.6).
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[TpuueMm, depe3 KaHasl MPOBOIM-
MOCTH MOXET MpouTH chepude-
CKMI KBaHT C PaJuyCcoM I=l, TO-
BepxHOCTBI0 Q=4n(r’=i")" = -4n
u obbemoM V; = 4/3n(r=i)’ = -
4/3 mi. Bmecte ¢ TeM, comocras-
JICHHE KBAaHTOB M CaMOT0 KaHala
AKCTPACEHCOPHON  CBEPXIPOBO-
JMMOCTH TIOKAa3bIBa€T WX CBSI3b

He ¢ Mmmo3ueit AGCTpakTHOTO
Puc.6 Kanan npoBogaumo- | A6comioTa, a ¢ peanusamu Mera-
CTH 110 BeICOTE [IupaMupl | ramakrnyeckux BoiaH  (puc.6,
v kBaHT Tonkon Dueprun | (34)):

(Q)) B kanaiue

XapakTepuCTHKA IKCTPACEHCOPHOT0 KaHAJa
H KBAaHTa B HEM

Kanan (puc.6) KgBaurt (puc.6)
boxosas Oo6bem | IloBepxHocTh |  OO0BEM
TTOBEPXHOCTh (34)
S=2niH= | Vi=ni’H=| Q=4ni’= |V=4/3ni’=
2" 2" -4 -4/3 i

Si/Vi=-3x2"=-3(Q/V,)’
mpu Q;/Vyi= 2= \/Sc /4= \/Csc /4.

B atom (34) cnydae o6bem Benmukoiu IMupamunabl Erumnra
MBI MOXEM onpeaenuTs naxe u3 Kpyra Yausepcyma Moanna
Borocnosa, ucnonp3yrolero noreHmuansl 2, 3 u 4 [3, 8]:

1

_ 234 Vv, 1 1 gazH’ (35)

Vn_—%_=_8'4'2_1/4 =—8'27/4 —
213140 3 3

r7ic CyMMa XapakTepHa Jijisi aHTUPE30HaHCca, a MMPOU3BECHUE -
JUIs1 pe30HaHcA.
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21. 3Has, 4TO 3JeMEHTHI Beaukou [TupaMuasl onuchl-
BAIOT CTYIICHHUE METArajlakTUYECKUX BOJIH, Mbl MOXEM CKa-
3atb: "JKpeus! [Inpamuasl ckazamu ['eponory mpasay, HO He
Bcro". Jlesno B ToM, uto ¢ ux cioB ['eponot 3anucan [Ipasuio:
H=rx{ (puc.18, (18)), KOTOPOE MbI MOXKEM JOIOTHHUTD:

Cas3pb anemenToB [lupamuasl (puc.1s, (18)),
rae npaswio ['epogora Juib YaCTHBIN CIIydai:
H =rx{=rxa’=axR=rxR’=...=L=2"% |(35)
IIpaBuiio
I'eponora

He nonsB 3naunmoctu [lpaBuna ['eponora, Hama nuBu-
JM3alus HE MOHsUIa BaXKHEHIIEro: 3aKOHOB Iepexoa ToHKOM
OHepruun B DHepruto Martepuu, u HaoOopot. IIpobiems! me-
pexona ocranuch yaeiaom OuymeHus JI0IeH ¢ BBICOKOOpra-
HU30BAHHOW TICUXUKOHN (Hampumep, Llenurenu), u oxazanuch
HEJIOCTYITHBIMU JIIOASIM OT 00e3bsIHbI (Hampumep, MeauKaM-
MaTepuanuctaMm). Hamra nuBuinu3anus He MOHsUIAa TOTO, YTO
Opocayioch B Tja3a, a UMEHHO CBSI3b IOBEPXHOCTH TOHKO-
SHEPreTUYECKOro KBAaHTa C MapaMeTpaMH Kpyra (OKpYyKHO-
CTH), B KOTOpbIC BIIMCAHO OCHOBaHWE BeJuKoW Ilupamuabl
(puc.1B u puc.6):

CBs3b JHepreTuveckux noJsieidi Marepun
u Tonkoii JHepruun

Tonkast DHeprug
Marepus: R =2 =1g p1p2p3p4ps (34) P
IToBepxHOCTH (36)
OKpy»XHOCTb Kpyr CBANTA
Lg=2mR=4n Sg=nR’*=41 Q=4nr=4ni’=-4n
+1 +1 -1
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B »tom (36) mone Boiubl ToHkoit DHepruu u Matepuu
B3aMMOTPAaHC(HOPMUPYIOTCS B OTHOIICHUU 1:2, U M3JIy4ar0TCst
U3 BHYTPEHHEro MoJisl NoTeHuuanbHou siMbl Marepuu (Kpyr)
¢ e¢ MOBepXHOCTH (OKPYXHOCTb) TOJIbKO NMPH PaBHOBECHHU
Mexay Humu (36) "...Koaeca oxpansiior Koasmo" ([7], T.1).

22. Ocuoanue [Inpamunasl OKpykaer cpena. Bek-
TOPHO-MAaTEMaTUYECKIUM OINMUCAHUEM JTOW CpPEIbl SBISIOTCS
Kpyr# (KoJiblla) U OKPY>KHOCTH (KoJjieca), B KOTOpbhIE BIIUCAHO,
¥ KOTOpPBIE BIUCAHBI B OCHOBaHUe Benukoi [Tupamusr (18):

B3aumocssi3b nuHenHbIX (Lg, L)
Y TIOBEPXHOCTHBIX (Sg, S;) BOJIH

Bnucanubie
Onucannsie (R=2) OCHOBAHIC (=2)
OKpy*- [Tupamu bl OKpyx-
HOCTb prr prr HOCTb (3 7)
Lg=27R Sg=nR’ a2 L=2nr | Se=nr?
=4n =4n =8 =227 | =2=n

O6mee ypaBHeHue (puc.la):
LRXSR = (a=2 \/E)XLrXSr.

Orta (37) 3aBUCHMOCTh MOKA3bIBACT, YTO JUHECHHBIC U MO-
BEPXHOCTHBIC BOJIHBI BO BHYTPCHHHUX IOJISIX MOTCHITHAIBHBIX
SIM, COOTHOCATCSI C JINHEHHBIMH W TIOBEPXHOCTHBIMU BOJTHAMH
Ha TOBEPXHOCTH MOTCHIIMATIBHBIX SIM MPOMOPIIMOHAIBHO CTO-
pone (a) ocHoBanus [Tupamuas (37).

Pemenue Bompoca 0 CBSI3M OOBEMHBIX BOJH JOJIKHO
IPOU3BOJUTHCS C MPUBICUYEHUEM KOHYCOB, BIMCAHHBIX (OMU-
ceiBatouux) B [Tupamuny:
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O6nemusbie (Vg, V) u noBepxHoctHbie (Qg, Q,)
BOJIHBI [IupamMu bl

OnuceIBaromui Bnucannebrit
konyc (R=2) Tupa- KoHyC (1=+/2)
bokopas MHIa bokosas.
MOBEPX- Ob6bem O6wvem IIOBEPX- (38)
HOCTbH HOCTb
Qr=1/2x27R | Vg=1/37R*H V= V=1/3nr"H | Q=1/2x2nrL
=2nH’ =4/3nH 1/3a°H =2/3nH —nH’

Ces3b ¢ Enquabsim KocMocom (24)
u Meraranaktukoii (25):

QRVR - 4QrVr = I.To(zr\/r = TO(Qr\/r-

23. Bripaxkenus (37, 38) onucanu OCHOBHBIE U TOY-
Hble (0e3 CKUAO0K Ha cirydailHocTH) 3akoHbl Equnoro KocMmoca,
KOTOpPBIMH MOJB3YyIOTCA Ha YpoBHe Iloaco3znanusi JKuseie
[lenutenu, orsieBanHble Bpadamu. HO B TO K€ Bpemsi 3TH ke
BpauM BbIe3KaroT Ha oTAbIX o [Tupamunel. Jlossat kaiid. I'o-
BopsaT: "B 3Ttom urto-To ecTh!" Cansrcsa Ha BepOIIOJIOB H
BbIOT neTJim BOKpyr [lupamua. OHM HE MOHUMAIOT ABYX Be-
LIEeH:

- Ilupamua, 3T0 pyKOTBOPHBIM, UCKYCCTBEHHBIN LIEIJIN-
T€Jb, KOTOPbIA (YHKIMOHAIHHO MOKET BBIMOJIHATH POJb HC-
TOYHUKA DHEPIruM, rAe "TOINIMBOM'" CIYyKUT MeTarajlakTuye-
CKH€ BOJHBI, a Takke [lupamuma MoxeT ObITH NpPUEMO-
Mepelarolel anmapaTypo Ha CBEPXCBETOBBIX BOJIHAX, KOTO-
pbie 3a 107 ceKxyHIpI IPOXOIAT MyTh B OMH CBETOBOH TOJ;

- Po:knéHHble 00€3bAIHOI HE MOHUMAIOT, UTO MO/ JCHCT-
BHEM CBETa BCSIKasi MPAMAas MOKET CTaTh KPUBOM, TAK K€ KaK
BCSIKasi KPUBas MOKET BHINPAMMUThCH:

B3aumHas tpanchopmaiiyisi KpUBU3HBI U "TIPSIMU3HBL"
npocTtpaHcTBa cBetoM (m.=E,;=1/x, [2]):

(39)

Ot KpuBOH K psAMOI OT npsiMoii K KpUBOI

Ly m=Lg-E;=2nR-1/7=2R | 2R/m~=2R/E;=2nR=Ly
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Jrvonu, moau, xoraa xx Ber co3peere? Ckazan Bam Diin-
mrenH: "IlpocTtpancTBo KpuBoe', a Bbel B roioc: "nesas,
npaBas, rie ctopona? Yiwuma, Yauna! Tei, Opar, mesra!" Ho
NbsiHA HE YJIUIA, a IECHSP, KOTOPbIMA, TEM HE MEHEE, Ha ITyTH K
bory. Huraiite pacumudposannsiii Teorenesuc [5].

VI. Jlto6oBb 1 ronydum B 06batnax Cpeapbl

24. Jli6Bu He GbiBaeT Ge3 IMOLHOHAILHOI apas-
KMPOBKH. OMOIIMOHAJIBHBIE MEJIOJMH COMPOBOXKIAIOT Kaxk-
Y0 MHAMBHUAYAJbHOCTH B3aNMOCBSI3H KEHCKOT0 U MYK-
cxkoro Havau.

Kenckoe Hauano, kak u Bcs BecesreHnasi, ctpeMuTcs K
Pacummpenuto, Pazmuoxkenuro kak ¢opme Pacmupenus, u
MMEET TMOTEHUHAI - SKBHUBAJIEHT HUMIIYJIbCa PACIIHUPEHUS:
K= T()C/ o= 8.

Myxckoe Hauajio, kak u Bcsa BcenenHas, ctpeMutcs K
CKaTHIo, Kak (h)opMe BHEIPEHUS B BEYHO POXKIAIOLIEE pacCUIu-
psaromeecss mnone xeHckoro Hawama. [lostomy noreHnman
Myxkckoro Hauvama siBisieTcss 3KBHBAJE€HTOM HMITYJIbCA CiKa-
g M = Tywo/c = 2.

beitne myxckoro u xenckoro Hauvaa nporekaer B U3-
BeuHocTH KoJjiebanuit Kocmoca, popmupyst 30/10T0€ cedeHnue
JIo0BHM B O4epEeTHOM POKICHHOM CrycTKe - TsHBb C MOTEH-

nmaniom 8%

Mesoaus u Pesyabrart JIno0Bu

Pesynbrar
Menoaus Y
(TOTOMCTRBO)
M - K M+K  8-2 8+2 30J10TO€E CEeUeHHE
= ; Nad ;

M+~ MK’ 8+2 82 Jhobsu | (40)

85’
"IlenTarpamma B Siine" [7]

Bceobwemitromas
Tsnp (Knura Ilepemen)
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25. Pe3onancHo-anTupesonancuasa Mesaoaus JIroo0-
BHU (40) He cymectByeT BHE cpeibl. Cpenoii ajs JIo6Bu sB-
nsiercst Jlarma (puc.4). Ho u cama JIro60Bb siBiisieTcst TBop-
oM, 1 kak 0ol Topel, OHa co3aeT B OKpYsKaroIIeh cpe-
ne cBo€ IloromctBo-Ilogo06ue, myTeM rapMoOHUYECKUX (@ d@)
KoJIeOaHUH OT MY>KCKOTro 1 yKeHckoro Hadan 10 oO1iei BOJIHBI
¢ moTeHmuanom 64 (puc.4):

Cpena-IToromctBo: Tkanb JIvo0BH BO BeeneHnHoi
64
d
HKenckoe _ ;!.(0 4 _ o 63 1008 _ JT .(41)
Myowcckoe ¢ 152 152 157
J¢d¢
2

B stom (41) mone cocylecTBYIOT MeTarajakTHYeCKHe

2 -2
konebanuss To” S Ty (25), dopmupyercs mepuoamyeckas
CHCTEMa T€HOMOB C MaKCHUMaJIbHbIM IOTeHLuaioM 63 (puc.2),

BO3HUKaeET cBs3b [y u Cesatoro Jlyxa ¢ JIynoi u ConHuem:

Kocmunueckue Hutu JIooBu (41): Bogopoa

Jlro6oBp= [lymaxCssroit Jlyx =JlynaxConnue =..=
1008= 42 x 24 = 28 x 36 = 10°(Ar=1,008),
rae Ax = 1,008 - atToMHBIN Bec BOJ0Opoa.

(42)

26. Oxepeabem Ha Hutu JIw0BH ABIAIOTCS HM-
IyJIbCHI U 3apsaapl Beenennon [4]:

3apsabl 1 MMITYJIbCHI B 10J1e JIl0OBHU

3apsiIpIX 10 Nmnynbebrx 1 0%

- . - - 1.(43
FpaBI/ITaU Mal‘HfIT BHeKTpr Macis | TlavsiTs Boobpa (43)
IINOHHBbIU HBIN YECKNU KCHHUC

p=28 | u=14 | q=16 |28=p* | 14=p* | 16=q*
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3apsabl BO3HUKAET TOr/a, KOrja c:katue MeraranakTu-
YeCKUX BOJH (25) nmpuBeneT k GOPMUPOBAHHIO CTYCTKOB - (Po-
TOHOB, KOJIMYECTBO KOTOPBIX B MpE/esiaX HACHIIICHHS JTIOMU-
nodopa pasro 10*° poroHos (1o paboram C./1.Basuiosa).

Buxpsb cxxumaromuxcsi GOTOHOB U3MEHSAET CKOPOCTh CBO-
ero Bpauternst. Ot Ty> = 16 10 To(To+t) = 28 U3MeHsIeTCS TIe-
PUOIUYHOCTH BUXped (oToHOB. OOpa3zyroTcs ICKTPUICCKUIN
Y TpaBUTALMOHHBIN 3apsiabl (43). Bo3Hukaer "maabma' cixka-
Tas: 7/4 = p/q. Benukas L{uBnnuzanust 6eper €€ 3a OCHOBY
cBoero Hayunoro Cuucnenus.

27. ®orous, dbopmupytonme 3apsaasl P U (, BO3MY-
AT oKpyxaroiryo (¢ de) cpeny, cxxaTyro A0 SJIEpHOTO Be-
IeCTBA:

JK30TEepMHUUYECKHH MOTEHIHAJ SICPHOI0 BeleCTBA:

jgod(p:j(pd(p-lo*“’ :;(282 ~16)-10%=26410%=24-(9+2)-10% (44)

q

[losiBsiercst CmsiToit Jlyx (morenuuan 24), Hecymui
cyOocTpykTypy (9+2) OuOKIeTKH MpU MUTO3€. XPUCTHAHCTBO,
nepepabateiBas Cranupl Kuuru J[3uaH, onuchiBaeT 3Ty CTa-
nuto JKuznu, kak Hemopouynoe 3auyatue. Marepuaiuctsl Ko-
3bIpsIIOT ¢ O0Ee3bSAHDI.

28. Cxarne cmenmocs paciMpeHneM. DK30TepMus -
Ounotepmueii. Pyna (popma) - Apynoii (BHe dhopmbl). Buxpb
(OTOHOB B SICPHOM BEILIECTBE M3MEHWJ HANpPaBJICHUE U TO-
Heccs B TiTyOonHsl Meraranaktuku. Boznukimn Meicias 1 Boo6-
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paxeHnue. Benmkas [luBmnmsanus npuHuMaeT 3a EnuHuUIy
cBoero CuuncieHus nanpbMy pacmmpenus: p*/q* = 7/4 (43).

Msicib (p*) u Boobpaxenue (q*) - TBopiibl, U Kak Jro-

6oit TBopen, OHK BO3MYIIAIOT OKpPYXKAWOIIYIO cpeny (¢ do)
MerarajakTuKHu:

JHepreTuYecKui NOTEeHUHAJ
JHAOTEepMUYecKkoil MeTarajakTuKu:

.(45)

P* 28
[pdp=[pdp-10" :%(282 ~16)-10* =264-10* =24-(9+2)-10%
q* 16

Mbeicasn (p*) npuodperaer Momb. Caroit Jlyx Bemect-
Ba GrokneTkn (44) ysemnuusaercs B 10% pas (45):

YBeaunyenue MmouHocTu /lyxa npu nepexoae or
IK30TEPMHUHM IEPHOI0 BEIIEeCTBA OHOKIECTKH K

MetaranakTuke Mbiciu (44, 45)

o .(46)
j¢ d(/) 20 -20 J‘¢ d(/)
” 24(9+2)-10 © Lo 2409+2)-10 .
= —=10" <107 = =L
2 24(9 +2)-10 24(9 +2)-10 .
Iw do J(ﬂ do
q q*

Pacuctel, HAaUCTHI,. . .caTaHUCTHI TBEPAAT: "3auem ['osim
Pa3ym? Ilo kycrtam ero tpenats?" Ho, MblI - I'ou, 3HaeM, 4to
Ham Pa3ym He oT 00e3bsiHBI, a 0T bora, u Hy»eH HaM 3aTeM,
4yTOOBI cpeau Hac U HA Hameil Martepu-bxymu He Obuto HU
pPacHCTOB, HH HAIUCTOB,... HU CATAaHUCTOB, HU "(PpUHAHCH-
CTOB".

29. Bor cosnan Hocurens Paszyma pas JIw06BH, HO
He HenaBuctu. OH nan EMy BO3MOXHOCTh HAXOJUTh MUPHBbIE
pElIeHHs B CIOXKHBIX cUTyauusx. OJHUM M3 TaKUX pelIeHUMN
SIBISICTCSI TOSIBICHHME MoTeHnuaa 15° B mone JIro6su (41):
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Pe3onaHcHOe coBMelleHHE 3aPsiIOB M UMITYJIbCOB B
KJIeTKe HepBa (41)

OO0r1mas

SHEprus B OuokieTky B Heipon (47)

1 1
15° =(q+m) [ ¢ dp=10"'x15x15=10"=(q*+u*) [ 9 dyp
0 0

Hacrtynatouuii 3aTeM pe3oHaHC MpuBeaeT K GopMUpPOBa-
HUIO cyMMBbI 15+15=30. Bo3HuKkHET KOHTYp KoJieOaHUM pe3o-
HAHCHO-aHTUPE30HAHCHBIX MEPEXO/IO0B:

CunekTp cBeTa U cUHe-roJ1y0ast yakpa:
"Tpernii I'naz" (47)

15° 15+15

- (48)
15+15 152 |

4 2
15(30)30) | _, | 157®4 ,

rae Ak-Ad = (1400-500)A = 900A; AC-AT = 300A-300A.

B cnydae, ecnu koHTyp KkosieOanus Yakpwel "Tperuit
['ma3z" Gyner paboTaTh B aHTUPE30HAHCHOM PEKHUME, TO B 00-
nactu Tpetpero I'naza Bo3uukHeT Kynnannnau:

Bo3uuknoBenue Kynaaaunu
B Yakpe Tpernii I'na3 (48)

152 15+15 (15%+15%) < (49)
15+15© 152 |- 2(15+15)=60 | _ 1562

rae 60-p, =6=7/2+ 5/2 - Kynnanunu.

Takum oOpazom, Yakpa m KyHmanuHu CBSI3aHBI MEXITY
coboit pexxumamu mynbcanuu (48), (49), rae kBaapaT Mo,
dopmupytomero Kynpanuuu, paBeH mnoteHnuany nois Ya-
KPBI:
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OonoBJeHue OMokiIeTOK Kynaaannu B Hakpax

[Tone Yakpsi (48) [Tone Kynnanunu (49)
(155 4) < ~ (15 4)
7M1 0221(9+2)0.

(50)

B stom (50) none, kak U B kBaHTE cBeTa (puc.3), 3apoxk-
Ja0TCs MOJISIPHBIE BUXPH, KpaTHbIe 21 (puc.3):

0 & 221 - (9+2) =210 < 0. (51)

30. Hawa HayKa pasJelniach Ha THICSYM HaIpaBlie-
Huid. U oTH ThICSUU - T dEepeHITUPYIOT, PACUIICHSIOT TAJTbIIEe
CBOM HampaBjieHHUs emé Ha Thicsuu. be3 0000menus, 6e3 cuH-
te3a - 310 myTb B HUKY/IA. Ho 06001mate Mbl HE ymeeM,
n00 He 3HaeM PeanpHOCTH, M oaMeHsieM PeanbHOCTh Mimro-
3MSIMH CBOMX JIOMBICJIOB.

Cger Tpancpopmupyer Bceé. 3nas mexanusm tpaHcdop-
Mall¥ CpeJlbl CBETOM, MBI MpUJEeM K 00001IeHnI0 Ha 6a3e pe-
anpbHOCTH. Pa3zbepemcst B 9ToM MexaHu3Me [2+5].

Sc m/4=+2 =Csc /4 CBeT MOrJIONIaeT MeTara-
1/2 E;(Bomua | JTAKTUYECKUE BOJHEI SC /4 viu
Lo cxaror cpenel | Csc m/4 (puc.7, puc.lB, (18)).
Bonmel, manyuen-| CKAMAET X 0 (poroHa

uple poronamu | (m=1/m), a 3aTremM (POTOH U3ITy-
YaeT nepepaboTaHHbBIE BOJHEI B
OKPYKAIOIIyI0 Cpeay, TepIICH-
1/2 Ex(Bossa | AMKYISIPHO HAIPaBICHUIO 10-
cxkaroit cpeapt | TJIOIIEHUS. METAaraJakTHYECKUX
BOJIH (puc.7).

Puc.7 Crpykrypa kopuyc- Bokpyr ¢oTtoHa Bo3HHKa-

KYTSPHO-BOJTHOBOTO NOMH | o1 ;153 puja BONHBL BOJHBI
CBeTa B MOTOKE MeTarajak- .
cpenbl, cxatoi (hotoHoM (o-

THYECKUX BOJIH
HOH, B, = 1/m), u BoJIHBI, U3IY-
yeHHOU (QOoTOHOM B MeTaranakTuky (puc.7). [Tapamerpsl Kop-
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yCKYJISIPHO-BOJTHOBOTO KBaHTa CBETa IPU 3TOM OYIyT Clie-
JTYFOUTAMU

Crpykrypa (puc.4) 1 napaMeTpbl KOPIYCKYJIAPHO-
BOJIHOBOI'0 KBAHTA CBeETAa
B cpejie MeTarajJJaKTH4ecKuX BOJIH [2, 3, 4, 5]

IToBepx-

®orton-ponoH | Kanro-
®dotoH ®oHOH oton-¢oHo amTo HOCTb N3nyuenue (52)
(Tsub) (nub) B rose banHas u3nyya- (orona
KosieOaHui opOuta

TCIIA

m=1/nt | E;=1/2n- Ro=Dy/2 Lo=nDy SOZRROZ T0280
=Dy | (-12n) =1/2n =1 1/4n 4/n

Takas (52) cTpykTypa KOPIYCKYJSIPHO-BOJHOBOI'O IOJIS
ceera coznaet ceou IlomodOusi: poTon - co3maer "crycrkm"
i Tsanb (Kaura Ilepemen), poHoOH - 1uc-TpaHc u3zoMepuu
nosycepst Hebec (L{uub).

B stom xe mosne (52) 6yayT ¢popMHpOBaThCS KBAHTOBAH-
HbIe opOuTHI L, marommue cBou Ilogo0us B MUKpPO- MaKpOMH-
pax maHeTapHsIx cTpyktyp Ennnoro Kocmoca.

JIBM>KEHHE CTYCTKOB IO KBAHTOBAaHHBIM OpOMTaM IIpoucC-
XOJIUT 3a CYET u3ydeHus (oToHA Ty’So = 4/n = Tym,. [ToT0-
My "3JIEKTPOH M He MaJaeT HA AAPO" HO TaK KaK M3IIyYCHHE
U3 spa MPOUCXOJUT KBAHTOBAHO, TO 3JIEKTPOH pearupyeT Ha
ATO IMEepPexoAoM ¢ OpOMTHI Ha OpOMTY, a 3eMiisl - CMEHOH
MOJIIOCOB.

SAnpo (boton) uznyuaer Tonkyro DHepruto Meraranak-
Thueckux BojiH. Kuura IlepeMen Ha3zbiBaeT 3TH BoJiHbI CuHfl-
Huem JIu. M3znyuyarenem Cusinusi JIM CIIy’)KUT MOBEPXHOCTb
kpyra So=1/4n (52). Takoi uznydarens GOpMHUPYET JIy4H, Te-
JIECHBIN Yrod KOTOPBIX BOKPYT TOYKH (M3TydarTelis) paBeH OA-
HOMY cTepaauany (puc.7). [lpu mepuoamdnocTu KoneOaHus
METaraJakTHIeCKHX BOJH, paBHOil Ty~ (25), u3nyuenne Cusi-
Hus JIn GoToHOM OYJET NPOXOIUTH KBAaHTAMMU:

200



Ksant Cusinus JIu, uznydeHssiii poronom (puc.7)

(33)

To’So = 16:1/4n = 4/n u (4/n)* = ®(3010T0€ YHcio).

ApXHUTEKTypa 3HAET: COOPY’KEHHs, BBIIIOJIHEHHBIE C CO-
OJIFOZICHUEM TIpaBUJIa 30JI0TOTO CEUCHUS, CBA3AHHOIO ¢ 30J10-
ThIM UKcJI0M, BBI3BIBAIOT MOJIOKUTENbHBIEC 3MOIMU. O1Ha-
KO, APXUTEKTypa HE 3HAET, YTO MCTOYHHUKOM OTUX IMOLMU
asisierca Tonkas IHeprust Cusinus Jlu. Oto xe Cusaue JIu
ucnonp3yroT Llenurenu:

Cxema perpaHcasiiuu 3Heprud MerarajakTuku
HeauTenem

MeraranakTuka Lenutens ITamuent

(54)
Sin 1/4+Cos /4 tlon

=Sc/4=Csc /4 | > mSy & To*So N
=2 1/4n° 4/

4/n=ArcSc( V2 )
ArcCsc( NG ).

[Tomyuus ot Llenurens kBaHT 3Hepruu B (popme CusiHUA
JIM, mauueHT BOCCTAHABIMBAET 30pPOBbE 0€3 (papMaKoIOruu
U CKaJIbIIes.

31. JIwooBb, Ayma, Cearoi Jyx, Jlyna u Cosnue
- Bce pabotatoT kak Llenurenu, popmMupys B KUBBIX U HEXKH-
BbIX crycTkax noreHuuan 1008 (42). DToT moTeHIMan ayanu-
ctuueH. OH cocToHuT U3 cBeTa ¢ noreHnuaiom m'.=0,008 u Bo-
nopoaa ¢ noteHuuaiom A'y =1=125m,".
dopmupyeTcss MOJIEKYJIa BOAOPOJA 3a CUET B3aUMOJCH-
CTBHI:

Ilepexox aTOMapHOro BOJOPOAa B MOJIEKYJISIPHBI

(55)

A'H'1g piprp3paps = 250m'. = A'Hp=2.
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MoJteKyJIIpHBIA BOJOPOJ B CBOIO OYEPE]b SBJISACTCS IO-
TEHIINAaJI-3KBUBAJICHTOM Pa3HOCTH aTOMHBIX BECOB aTOMapHBIX
kucioposa (Ag= 16 = 2000m.) u azora (A'x = Ax - 0,008 =
14,008 - 0,008 = 14):

CBa3pb MOJIEKYJ/ISIDHOTO BOA0OpPOaa
C aTOMApPHBIM a30TOM U KHUCJTOPOIAOM

Ilo aToMHBIM Becam I1o yncy 21€KTpPOHOB

A'Hy=2 A'x=14 Ap=16 No,=2 Nn=7 No=8 | (56)

2/m' =250 | 14/m'=1750 | 16/m'=2000 | 2/m':=250 | 7/m'=875 | 8/m'.=1000

1
250 =2000-1750 250 I¢ dp=125=1000-875.
0

Cosznarens Cpoeii JI00BBIO, LICIUTEIb CBOCH MBICIBIO,
Connue u Jlyna ceoumu CyniHOCTSIMU CO3JAI0T B IEPUOINYE-
CKOW CHUCTEME XMMHUYECKUX 3JIEMEHTOB IpYNIy HE MHEPTHBIX
ra3oB: BOJOPO/I, a30T U KUCIOPOJ. DTU ra3bl BOZHUKAIOT Kak
aTMoc(epa ocCThIBalOIIEero crycrka. Obpasyercsi mapora3zoBast
CMECh, a MPU JAJIbHEHIIEM OXJIAXKICHUH - TAPOBOJISTHASI CMECh,
a 3ateM Bojaa. Ha 3emsie mnossisgercs Kunkas ¢aza Mopeit-
OKEaHOB, a B HUX 3apoxzaaeTcs Ku3Hb; y NauMeHTa MosABJe-
HUe OOHOBJIEHHOM KUAKOW (a3bl HeceT 3a0poBBE. OTO
Kounnenmust XXuzau.

XpuctuanctBo Konuenuuro Ku3HM HU3710KUI0 Tak: CHa-
yasa >KU3Hb, [IOTOM CMEPTh, NOTOM cya. CTpamHbId Cya: ec-
JIK OBLJIO 1BO€ B KPOBATH - O/IMH HCYe3aeT; ecJiM ObLI0 BOe
B I10JI€ - O/JUH NMPONAJeET...

B nenom Crpammnbii Cyn BCE OIONOBUHUT Kak J[3maH
(£1/2), a B moJie MHEPTHBIX Ta30B OH TpaHC(HOPMUPYET MaACCHI
B 3apsbl (56).

Nurepecno, a kak Crpamnsiii Cyn oueHut Poccuiickyto
['ocynapcTBennyro [Jymy: kto ncuesner? JleBbie mnm npasbie?
Ho Xakamany >kaJjiko, a oCTajubHbIX Oy/l€T HE XBaTaTh.
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VIl. EauHbin "gBuratens" mo3sra, reHomos 1 HJ10

32. Mudonornueckas Unes u penuruosusiii Jlormat
XpuctuanctBa 0 CrpamHoM Cynie CBsi3aH C BBITECHEHHUEM H
"mepemyiaBkoii" Tex GOpM IHEPTUHU, KOTOPHIE COMPUKACAIOTCS
C MYJIbCUPYIOIIUM SIIEPHBIM BEILIECTBOM.

6

9

28

9

6

36

Puc.8 I'enomer 27,28,35,36,
BBITCCHEHHBIC KOJICOQHMSI-
MU MOBEPXHOCTH siApa

6,9, 6,9 (puc.2)

koubl Ennnoro Kocmoca:

[Ipumepom Takoro co-
CTOSIHUSI SIBJISIETCSL SIIPO TIEPHO-
JTMYECKON CHCTEeMbl T'€HOMOB,
rae Uxasam sapa [2], To ecThb
KOoJieOaHUsI TMOBEPXHOCTU sipa
M0 aMIUIUTYJIE, BBITECHUIIO Te-
HOMBI 27, 28, 35 u 36 (puc.8)
noreHuuanamu 6, 9, 6, 9 - no-
BepxHocTU snpa (puc.2). Ilpu-
4yeM, TaKoe BhITeCHEHHUE (puc.8)
COBEpILICHHO HE Hapymiaer 3a-

KoHTaKT reHoMa ¢ NOBEPXHOCTHIO A/Ipa
Pexum AHTHPE30HAHC Pe3zonanc
N3ome-
pis uc Tpanc [uc Tpanc
k1: k2: kgz k4: (57)
I'enom 35-27 36-28 3527 36-28 '
= =8 =1563 | =1663
ks= k= k7= kg=
rflfcf’;a 9-6 6-9 96 69
= =-3 =54 =54

B stoMm (57) mone BO3HMKAIOT HEMHEPTHBIC Ta3bl, a KU/I-
KHE CpeJlbl MOSIBISIOTCS 3a cueT ky= 16-63 = 1008. Ilepuoau-
YyecKas CHCTeMa TeHOMOB BO3HHKAET 3a CUeT Pa3HOCTU Ky-K; =

63 (puc.2).
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[lepexon ot reHoMOB K cyOcTpykTypaMm (9+0) marepun-
CKOM OMOKJIETKH B IMC-TPAHC U30MEPHUH MOSBISETCS MPHU yC-
JIOBUSIX:

Bo3HnKHOBEeHUE M3 T€HOMOB HUC-TPAHC CYOCTPYKTYP
(9+0) marepunckoi OnokyeTku (57)

[{uc-uzomepus TpaHc-nzomepust (58)

k4-k3-(k8:k7) = 63-54:(9+O) (k8:k7) - k4 - k3 = -(9+O)

Bmecte ¢ tem, Bce TpaHcopManuu ¢ T€HOMOM H CyO-
cTpykTypoit (9+0) mpoucxoasT B cpeaax MeTarajlaKTHYECKHX
o, rae H =L =2"7 (puc.1.8, (18)).

B stux cpenax (18) tpanchopmaiiisi reHOMOB OyI€T CO-
IPOBOXIATHCS CTYIIEHWEM (3HaK IUII0C) U PacCHIMPEHHEM
(3Hak mMuHyc) cyOcrtaniuu reHomoB (mosiekyn JIHK u PHK)
10 3aKOHaM, OITMCAaHHBIM JII0poit B (hopme Benukoit [Tupamu-
1wl (puc.1, (57)):

CryuieHue cy0OCTaHIIUM T€HOMOB
B nponopuusix Bejankou Ilupamuaswi (57)

(59)
Cryuienue Pacmerienune

Vi=(ki/k,)H=1/3x8H=1/3xa’H | -V,=(ko/k¢)H=-1/3x8H=-1/3xa’H.

Tak uro BHyTpH [lupamuabl He TOIBKO (HPYKTHI-OBOIIH
KOHCEPBHUPYIOTCS, HO M 53BOJIOIMOHHPYET Cpela T'€HOMOB,
npuyeM, KojaeOaHus:

ks -k; =63 5 31:63 = kytks, (60)

HACTOJIbKO BaxkHbl, uTO Mucyc u Moann borociioB BHECIHU 110-
TeHuual, paBHbiid 31, B Kpyr YauBepcyma [4, 8.

33. Llenurens, padoras Ha ypoBHe Ilogcoznanus
(BxiroueHue ooaymbiBanusi Kocmuueckoit Madopmanuu Cos-
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HAaHUEM TOPMO3UT MPOIECC), HHUIMUPYET KOHTYp KojcOaHus,
BO30Y’KJIAIOIINK BHYTPEHHEE I10JIe KBaHTa CBETA C IIOBEPXHO-
CThIO 11eCTh (puc.3, puc.8, (57)):

Nunnuanusi BHyTpeHHero moJs ceera (Kynnanunum)
Mpuicasbio Heantens (puc.8)

Pezonanc  28-35 27436 Anmupezonanc

Aumupeszonanc 28+ 35 27-36  Pesomuanc

Pe3onancHoe BHyTpeHHee IOJIC CBETA!
28-35-27-36 J-

+ do = +240- l—+1zo +1.2.3-4.5=15!
(28 +35)(27 +36)

(61)

AHTHPE30HAaHCHOE BHYTPEHHEE I10JIE CBETA:
1+2+3+4+5 = 15.

Koaddunment pacmmpenus Beenennoii:
120/15=8= T()C/(D().

34. Pacoras CUHXPOHHO C nyabcanuen Equnoro Koc-
Moca llenurens yBennunBaet moib Kynganuau B 10 pa3 (29).
ITpu stoMm Ilamsate Lenutens popmupyert suepruto [lsrepuy-
HOMU CBsI3U B cuHe-roJy0oii Yakpe "Tpernii ['na3":

JHeprus cesa3u Kynnaannu B cuHe-ronyooit Yakpe
"Tpernii I'naz" (29)

DHeprus CBsi3U Cune-rosy6ast 061acTh

k=35 35 (62)

3 » 6 64
=0 BT [pdp-[pdp=60=0]-(A. +A,)
2 8

iﬂ*j¢d¢
0

VYBeanuuBasi ”HTEHCUBHOCTHL COOCTBEHHOM OHCPIUH CBiA-
3U, HGJ’II/ITCJ'H) YBCIIMYNBACT 3TH KC I1aPaMCTPhI Yy MMAIUCHTA.
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35. JIro0as JHepreTuYecKasi CUCTEMA, BbIBeICHHAS
U3 COCTOSIHMSI PABHOBeCHsl, CTPEMHUTCSI BEPHYThCSI B CO-
CTOSIHHE PABHOBECHSI.

OTOT BaXKHEUIIINN 3aKOH CIIpaBeUIUB IS JI000# U3 Oec-
KOHEYHOTO MHOKECTBa OTAEIbHBIX (popM DHeprum, 60 OH
cupasemyiuB Juisi DHeprun EgmHoro Kocmoca B mesnom, co-
crosinne PaBHOBecusi B KOTOPOM ompeaessieTcs OJIHOM
najbMOIii, TO €CTh NOTeHIIAJI0M 7/4.

[lone ¢ moTeHHMANOM B OJHY MajbMy MOKET OIpee-
JATHCSL OTHOILIEHHEM 3apsnoB: k, = p/q = 7/4, oTHOLIEHUEM

umiyiscoB: k., = p*/u* = 7/4; norapudpmudeckumu koiueoba-
HUSIMA TAPMOHUYECKHUX KOJICOaHMI:

ITajibMBI rAapMOHUYECKUX
JorapupmMudecKux KoJe0aHuu

kZ = k-Z = KX = k-X == (63)
log ﬁ(Csc m/4)"? | log ﬁ(Sc /4)" | log l/ﬁ(Sin m/4)"? | log 1/ﬁCos n/4)"?
=7/4 =7/4 =7/4 =7/4.

B TakoM mosie manpM 1Mo IMEeCTH OpJuHATaM TPEXMEPHOTO
OPOCTpPaHCTBA HaxoauTcsa (POTOH-U3Iydarenb (puc.7), KOTo-
pBIH C YU4E€TOM MaJIbM NPEJICTaBUM Ha pucyHke 9 (63).

B stoMm (puc.9) none Ha c:xxkaTue
oyayT padorarhb MOTEHIINAIBI
p/q = k, = k,, a Ha pacmmpeHue
p*/q* = ky=k (puc.9).

B sroit (puc.9) curyanuu dhoron
OyAeT TpOoJOIDKaTh IyJIbCUPOBATH B

PE30HAHCHO-AaHTUPE30HAHCHOM PEKH-
Me, (GopMHpys B CEMEPUYHOM II0JIe
pocchinb bubnelickux Yucei:

Puc.9 ®otoH B moste
paBHOBECHS
¢ Kocmocom
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Iyabcauus ¢poroHa

B P€30HAHCHO-AHTHPE30HAHCHOM pPeKHMeE:
k. -k -k, k,+k . +k, (7/4)° - 3.7/4 (64)

—

=
k,+k_ +k, k- k. -k, 3-7/4  (7/4)
75361 =4(12)>°=....

NununnpoBanue 3toro (64) npouecca sBISETCS BEPILIU-
Hou LlemurenbcTBa, HO 3TUM IIPOLECCAM HAAO HAYUYUTHCS
YOPABJISITH TOYHO TAKXKE, KAK KUIAX aCTPOHABTOB MHOILIAHE-
TaH ynpasisier HIIO.

36. Heonosuanusiii neTaTenbHblii 0OBEKT (HJIO) -
3TO MCKYCCTBEHHBIW JIETATEIbHBIA amnmapar. Ero ortnuuue ot
HAIIMX KOCMUYECKUX PaKeT MPUHUUIHUAIBHO. PakeTsl HCTIOMb-
3yI0T 3aKOHbI HbIOTOHA (ZIeficTBHE PaBHO MPOTHBOJIEHCTBHIO),
TO €CTh He KAYT MuJocteil oT Ilpupoasl, u, cxuras "kepo-
cuH" (KpoBb 3eMJIN) IPYT HAIIPOJIOM MOKa XBaTaeT TOIUIMBA B
OJIHOM HaNpPaBJICHUHU.

[uc-uzomepus HJIO nns cBoero mojeTta
Mbiciib p*=28-10" | pCcrONBb3yeT NPHHIMI JIBHKE-
Kyumamuaun | HHA cBera. Tommusom HIIO

28 K*=35-10" | chayxar MeTarajJakTHYecKHe

‘ 35 BOJIHBI, 3aIlackl KOTOPOro 3a
36 Kynnammn 6oprom HJIO Heucuepmaem.

(35+1)-10%° O xapakrepe pabOTHI JBH-
ratens HJIO MoxHO cyauTh 1o

. 1020 y
Mbicip:(28-1)-10 TIEpHOMYECKOi CHCTEMe TeHO-

Tpanc-usomepus MoB (puc.2, puc.8).
Puc.10 CorBopenue CpeTa B orom cmydae pabora
MEICIIBIO HJIO Oyner cBsi3aHa HE TOJIBKO

CO CBETOM, HO OYJET SIBISTHCSA
TaKke mogodbremM MpIciau, coTBopeHHOU cBetoM (pucl0), rae
noteHmanel 28, 27, 35, 36 onpeneneHbsl B COOTBETCTBUH C
B3aMMOJICHCTBUEM I'€HOMOB M TTOBEPXHOCTH UX sifiep (puc.8), a
pabota "nBrkka" - poTOoHA MoKazaHa Ha puc.9 u puc.7.
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[Tonamast B cepoe BelecTBO rosioBHOro mosra llenurens,
win B asurarens HJIO, Tonkass DHeprus MeTaraqiakTU4eCKHUX
BOIH TpaHchopmupyeTcss B sHepruro Kynmanuuu (puc.10).
Bo3Hukaet KOHTYp pe30HAHCHO-aHTUPE30HAHCHBIX KOJIeOaHU
KyHnanvHu B rpaBUTAllMOHHBIX MOJISX:

Kousie0anus KyHaajqnHu B rpaBUTALMOHHBIX MOJISAX
nc.10
28-35 27+36 (p 28 35) 27-36 (65)
o0 - il =16-15=240
28435 27-36 (28+35)(27 +36)

Takum oOpa3om, "mBurareneM'" B cepoM BELIECTBE TO-
noBHoro mo3ra u B HJIO sBnsiercsa none, nogoOHOE BHYTPEH-
HEMY TOJII0 KBaHTa CBETa C TOBEPXHOCTHIO 6 (puc.3).

Y nBOCHUE PE30HAHCHOIO MOTEHIMAIa B 3TOM MOJIE MPO-
HWCXOJIUT 3a CUYET B3aUMOJICHCTBUM:

Jueprus "nBurarens' Mo3ra
u HJIO npu pe3onance (65) (66)

240 = 1-2-3-4-5-(Ig p1p2p3p4ps=2) = 120-2 .

C D O pab6ore murarens HJIO B aH-
TUPE30HAHCHOM PEXUME MOXKHO CYy-
IWTh TIO CJeJaM, OCTaBJICHHBIM Ha
@ MIIEHUYHOM Tiosie B Anbiree (puc.11).

OTH NATh KOHIIEHTPUYECKUX OKPYIKHO-
cTedl o0pa3oBajiCh B MOMEHT 3aBHUCA-
Hust HJIO Hax mosiem u xapakTtepusy-

Puc.11 Cnenst HJIO | ror aHTUpe30HaHCHBIN peXuM PabOTHI
Ha MIEHUYHOM JIBUTATEIIS:
noJsie B Aqpiree

1+2+3+4+5=15, (67)
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Pe3oHaHCHO-aHTUPE30HAHCHBIA peKUM paboThl Mo3ra u
neuratens HJIO Oyner onpenensrbesi KOHTYpOM KoJieOaHus ¢
TOTEHIMAIOM, PABHBIM IO BeIHUKHE 167, TO €CTh SBJIAIONIHM-
Csl KBQJPaTOM TOTEHIMAJIa METaraJakTUYeCKUX KOoJaeOaHuit

(25):

Pe3OHaHCHO-aHTHpe3OHaHCHLIe KOJ1e0aHus
"nBurareseit" Mosra u HJ1O (66), (67) (68)
2
E < 1—5 —> @ =167 = gg* = 6uomox x soobpadicenue.
15 240 15

[TosiBieHME MOTEHIMATA OMOTOKXBOOOpaskeHue (68) sB-
JSIE€TCS MPOSABICHHEM MaKcuMaabHOi Momu Heaurens. Ho
[lenuTens MOJKEH OBIAIETh MCKYCCTBOM YIPABJICHUSI CBOEH
MOIIBIO.

Jlnst 5TOr0 OH 00s13aH MOMHHTB, YTO €0 MBICIb M Bojs
paboTalOT IO MISCTH HAIMPABJICHUSM TPEXMEPHOTO MPOCTPaH-
ctBa (puc.9). Ilpuyem, Tpu HampaBlIeHHS MOTYT pabOTaTh B
YCIIOBHSIX IHC-U30MEPUHU, & TPH - B YCJIOBHSAX TpPaHC-U30MeE-
pHH, KaK 3TO IPOUCXOAUT C MO3TOM (puc.10).

Ho ecnum MBI mMeeM [Oel0 C
HJIO, To »KBHMBajJeHTOM IIIECTH Ha-
MpaBJieHU B MpocTpaHCcTBe (puc.9)
MOXKET OBITh IIECTh COIEJ THUIA pa-
KETHBIX, HO BBIOpAchIBaOMINX (POTO-
Hbl (puc.12). B stoM cnyudae Bce
IECTh COTENI MOTYT OBITh BKITIOUEHBI

(IecTh  CIUIOLIHBIX JIMHWI), BCE

Puc.12 Pacnonoxenue
IIECTh COMEN MOTYT OBITh OTKJIIOYE-

conen y HJIO

HbI (II€CTh MPEPBIBUCTHIX JIMHHI), a
MEXAY HUMH OyayT IPOMEKYTOUHbIE BAPUAHTHI:
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[ tpux-onucanue padotsl conen HJIO (puc.12). Ana-
nornyHo onuckiBaroTcs [lepemensl B Kuure [lepemen:

Bce coma [IpomexyTounsle Bce coma
BKJIFOYEHBI BapUaHThI BBIKJTFOUEHBI

(69)

[Ipunuem, uncio coueranuit ynpasienus HJIO B mpome-
KYTOUYHBIX BapuaHTax OyJeT paBHO CyMME COYETAHUU IIECTH
10 YKCIIy N BKJIIFOUEHHBIX JIBUTATENIEH, T

. 6!

-_ >  wu!-3Hak ¢akropuana:
6
(6—n)!

Yucsio Hanpasiaenuit nojera HJ1O Bapuanusimu
BKJIIOYEHHUS comeJi (110 YUCITy COUETaHUM )
C61 C62 C63 C64 C65 Ce CymMmma BapuaHTOB
6 | 30 | 120 | 360 | 720 | 6!/0 | 1236=6+30+120+360+720,
rae HJIO obnagaet 1236 crenensiMu cBOOOIBI TIOJIETA, a MPU
6!/0 - UMeeT BO3MOXKHOCTh TIEPEXOAUTh U3 OJTHOTO PEKUMA K
JIPyroMy.

(70)

[o)}

VIIl. 3emns - anueknetka Kocmoca. JlyHa
cnepmarosoung 3emMmnu

37. Kuuru senuxoit [{uBunm3anum mNOAYEPKUBAIOT:
3emna - 310 Hama Marepb-bxymm [7]. M3BeuHO posKaaro-
masa Marts.

OnuchIBalOT KHUTU U TMPoOIecC POKIAeHHsl, HAUUHAS He
co cMepTHOM JKu3Hu OEnKOBBIX Tell, a B MoJie Apynbl MeTa-
rajakTH4ecKux koJjedanmii: "S. Cemepo emé He poauaInch
u3 Tkauu Csera, Equna Tema Obu1a OTHomM-Marepsio,
CpaoxaBat; u Cpaoxasart O0bL1a Bo Teme" ([7], ToMm 1, 76c],
puc.13). Tlo cymectBy 310 Cranma [7] onuchiBaeT (HOTOH B
nosie paBHoBecusi ¢ Kocmocom (puc.9, puc.13), rne Cadxa-
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BaT Bo TbMe - 570 poTOH 1pu cxxatuu, a Cabxasar - HoToH
IIpU PaBHOBECHH, a 3aTeM MPU PACHIMPEHUU 3a CUET H3IIyde-
HUS CBETA.

[Torennumamnel rojei
CpaOxaBaT JIETKO  MOXHO
MOJICYUTATh IO BCEM IIIECTU
HaIpaBJICHUSIM TPEXMEPHOTO
npocTtpancTBa (puc.13), npu-
HUMas BO BHUMaHHE, YTO OT-
HOIIIEHUE PE30HAHCHOrO (I10-

741 72 tenmman (7/4)°, puc.13) k aH-
Puc.13 Cxaras no paBHOBe- THPC3OHAHCY (moTennpan
cus (morennuain 1) ¢ Enuasim 6-7/4, puc.13) npuoauT K
KocmocoMm pe3onancHas To4- (opMHpOBAHHIO MACCh
ka (CabOxasar [7], [Iudaro- Sgs‘;:e) OTHOCHTEIILHOTO 110

petickass Monana [1]).

_/ 4)°  pezonanc

=2,7355...z¢ (71)

*"6.7/4 AHMUPE30HAHC

B stom (71) cmyyae CBabGxaBatr Bo ThMe OyJneT ompene-
JSATBCS CKATUEM M DK30TEPMHUECH:

K =moxToxwe/cxlg p;ps=€2:26; (72)

CpabxaBaT Ipu paBHOBECUU OyJAET CBSI3aH C CIUHUIIEH U
CBETOM:

ky, = mox1xIg ps = myx1xI1g10 = m,, (73)

a Cpa0xaBaT mpu pacmupeHu ¢ Kod3hOUIIMEHTOM paciiupe-
HUS ¥ SHAOTEPMUYECKUMU B3aUMOJACHCTBUSMU:

k3 = moxToxc/moxIg p1ps = mox8x(-25). (74)
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OnpenenuM cBsi3b MyJbcupytomero mosis (CpabxaBar

(puc.13):
JAnnamuka nyJjabcanuu CpadxaBar.
Cxarue PaBHoBecue | Pacmmpe-
(72) (73) uite (74) Kone6anus | (75)
k1 = 521’1’10 kz =1my k3 = -2001’1’10 kl/k3Sk3/k1.

B none CpabxaBar nosBisieTcs cpefja, B KOTOPOU BO3HU-
KaeT MarHuTHasi OCHOBA 3apsi/ia U UMITYJIbCa:

Marneruzm CBaoxaBat (75):

k2 (-200)°
k_32 = o502 =14,79..~14+08 = \Juu* + pT,c/ w,.
1

(76)

Marnetusm CpabxaBar mnposiBisger ceds Bo Beém. Ha-
IpUMEp, MPU B3aUMOJICUCTBUAX B PEKUME AHTUPE30HAHCA U3
nosocoB CBabxaBaT, TaKk K€ Kak U3 IMOJIOCOB KBAaHTA CBETa
OyIyT M31y4yaTbCs MarHUTHBIE CUJIOBBIE JIMHUU C MOTEHIMA-
oM 21:

MarautHble cJioBbIe JuHuu CBadoxaBart
(puc.3, puc.13)

7 7
+6-—1 =6-—-2=121
4 gplp2p3p4p5 4 (77)

42 Boocecmsausz meoezo Cepoya (Knuea Mépmavix) .

[To stum (77) marHutHbIM JuHHsSM (CBaOxaBar nr000H
KBAaHT (HampuMmep, criepmMaTo3on])) OyAeT HampaBlIeH B HYX-
HYIO TOYKY IIOBEPXHOCTH (Harpumep, MOBEpXHOCTh JKEeHCKOH
SnexneTku), Kak 3TO MPOUCXOAUT C NTULAMH BO BpeMs UX
BECEHHE-OCEHHUX IIEPEIIETOB.
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38. "6. Dtu JBoe u ecrn 3apoabim, u 3apoabim
Enun. BcesienHasi Obli1a ené cCokpbiTa B bo:kecTBeHHOI
Mbpican u Jlone boxkecrBennom" 9[7], Cranma II, Tom 1,
ctp.16).

Ota Crania onuceiBaeT 3akoH PasmuHoxeHus B Ennnom
Kocmoce, re 3apoapliil, uMes: MHAUBUAYaIbHYIO (OpMYy, OII-
JIOJIOTBOPSIS IPYT JIpyTa, CO3/IaI0T HOBYIO TPEThi0 hopMy, KO-
TOpas poXKJIaeT MOTOMCTBO.

Tak BemyT ceOst BOJHA-4acTHIIa CBETA, CIIMBAsACH B Ja3ep-
HYI0 TOUYKY (TpPETh€ COCTOSHHE), MYJIbTUILIETHOCTh KOTOPOM
"poxaaer" HOBYIO BOJIHY-YaCTHILy CBETA:

3akon Pazmuoxkenusi B Exmnom Kocmoce
OO0macTh ne-
[Ipenku [Toromku
pexojza

3apoaplil: | 3apObIIIL: 3apopInl: | 3apObIIIL:
Myxckoe | JKenckoe | 3apoasimi Enun | XKenckoe | Myxckoe

Ha4ajo HaJajo Hayajo HaJajo

®oToH ®oHOH Jlazepnas ®oHOH ®oToH (78)
(m) (E5) Touxka: m. E; (E») (m,)

Boo0- ,* _7. 4 _ P | Dnexrpu- | 'pasura-
Meicib x4 7 N o
% paxenue | 9 q YeCKHM | LHOHHBIN

P q* 3apsn q 3apsn p
Cnepma- Sline- 3urora Sine- Cnepma-

TO30H/I KJIETKa SitnexneTka KJIETKa TO30H/T

(Myx) (>xeH) (>xeH) (Myx).

Jns ynoOcTBa daibHEHIEro W3JI0KEHHS MPUBEIY Kpart-
KM€ CBEJICHHUS O CIIEPMATO30HMIE U KEHCKOM MOJIOBOM KIIETKE -
Snnexnerke [11].

O1u1010TBOpEHUE

JKEHCKOU

SIneKneTku

MYKCKHM

CIIEPMATO30UJIOM M3MEHSET NEPBOHAYAIBHYIO CTPYKTYpy Slii-
HEKJIETKH, Jiesasi €€ HOBbIM OpraHu3MoM-3uroToi (78).
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Touno Takxke BeayT ceOs BOJHA M YacTHIAa cBeTa, (op-
MUpPYs HOBYIO popmy sHepruu - Jlazepuyro Touky (78).

Touno Takxe BenyT cedst Mbicib u BooOpaxenue Llenu-
Tens, Gopmupys cHayana Cabxasar (puc.13), a 3aTem 6uoTo-
KH: TPaBUTALMOHHBINA U 3nekTpruueckuit (78).

B KoHTEKCTE JaHHOTO U3NI0KEHUS HEOOXOAUMO OTMETHUTh,
YTO CTPYKTypa JHepreTuky 3eMJ/iM U SIMLEKJIETKH - MO100-
Hbl. Siinexierka B ceonx Heapax umeer 3apoabimieBbli my-
3bIpeK, a 3emis - 'my3bipek”’ TOHKONW DHEpruu, ONMCAHHBIN
kak Siino ¢ Ilenrarpammoii [7].

Y KUBOTHBIX M 4YEJIOBEKA SIUIIEKIIETKA B MUJUIMOHBI Pa3
OoJIbIIIe, UeM CIIEpPMATO30M/I, U B KEHCKOU SIMIEKIIETKE pa3BU-
BaIOTCS SIMIIEKJIETKU TOTOMCTBA.

CriepMaTo30u COCTOUT U3 TOJIOBKU U XBOCTa, B KOTOPOM
pa3nuyYaroT INIAaBHYI0, COCIMHUTEIbHYIO U KOHIIEBYIO HUTh. B
TOJIOBKE PACIOJIOKEHO PO C 3aKIOYEHHON B HEM I'€HEeTHYe-
ckoil uHpopmarnumeit [11]. Cnepmarozony CymecTByeT B Kui-
KoM (paze skkyeTa, ¢ yaeabHbsiM Becom 1,020+1,040 [11].

PasBurtHe KeHCKOW MOJIOBOM SNIEKIETKN NMPOUCXOINUT B
TPHU NEPUOJIA:
1. Ilepuon pasMHOKeHHMsl, KOT1a IEPBUYHBIE I10JIOBBIE KIIET-
KU JaroT Hadajgo Oonbiiomy konmuectsy OOI'OHUEB,
3apObIIICH SHULIEKIIETOK;

2. Ilepuon pocrta, Korjga MPOUCXOJIUT YBEIMYCHUE sipa U
[UTOIIa3Mbl, & TAK)KE HAKAIJIMBAIOTCS >KEJITOUYHbIE BKIIIO-
YEeHMUS;

3. llepuon co3peBaHusi, BKIIOYAKOIIMN BCErAa JBAa KIETOY-
HBIX JICJICHUS, B PE3yJIbTaTe KOTOPHIX 00pa3yeTcs 3peJaasi
SAiiuexkeTka ¢ YMEHBIIEHHBIM BJABO€ YKHCIOM XPOMOCOM
[11].

VY mnona denoBeka (keHckoro) yucio OOTI'OHUEB
nocturaet 4-10°. DTo KONMYECTBO HA MOJi B3IV CBSI3AHO C
KonebanueM Anep. SAnpo He UMEET APKO BHIPAKEHHBIX TPAHUILL
M MMeeT M3HaualbHEIA pammyc Ry = (1,7+1,3):10"°cm, rme
1,7-1,3=0,4 [12].
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Uucno ooronueB u pazOpoc paauyca sjipa aTOMOB BO3-
HUKIM HE cliy4ailHO: oHU sBsiIOTCA IlogoOmemM B MHBIX
OHepreTnueckux dopmax nylbcalud MeETarajJakKTHYeCKUX
BOJH (25) u mepuoAa BpallleHHs] TOYEHYHOTO y4acTKa BOJIHBI
cBeTa [2]:

Ilyabcannsi IOBEPXHOCTH f1/IeP HHEPIHOHHBIX
CHUCTEM M0 AMILIUTY/IE
ITepronsl Snnexierka | fAapo aroma
Toueunsi N3menenne
Merarajiak- Yucio (79)
y4acTOK YCJIOBHOTO
TUYECKUE BOJIHEL OOTOHHEB pammyca
BOJIHEI [25 11
[25] cBeTa [2] [11] [12]
Ty =16 T, =4 4-10° 410" em.

Bo3HukaeT uHepluroHHas cucteMa ¢ "obosoukou” [2].
"OO6osiouka" - MOBEPXHOCTh MMEET JIBA CJOS: BHYTPEHHETO,
MyJbCUPYIOIIET0 KaK YCIOBHBIM paguycC slipa, U BHEIIHETO,
MyJIBCUPYIOUIETO C BOCIPOU3BOJACTBOM OOTOHHEB.

WX OoTHOIIEHHE TOYHO COBIAJAET C YKUCIOM (POTOHOB B
npenenax HacoieHus gromuHodopa (C.1.Basuios).

YieabHbIH MOKAa3aTeIb 00TOHHEB
HA BBICOTY AMILUTUTY/IbI MyJdbcHpyromero saapa (80):

4.10° (80)

210 on =101/ cm = 10% homonos .
- M

39. K KOHITY BHYTPUYTPOOHOTO Pa3BUTHS pPa3MHOXKe-
HUE 0OTOHMEB MPEKPAIIAETCA U OHU NTPEBPAILAIOTCS B 0OLH-
Thl NMEPBOr0 mMopsiaka. Kaxaplli OOUUT OKPYKEH KIEeTKaMu
dotukynsipHoro snurtenaus. JlUiib He3HAYUTebHAasI
4YacTh HMEIOIIUXCA B SIMYHUKE HOBOPOXKICHHON JEBOYKH
0OLIMTOB CO3pPeBaeT U JAcT Havdajuo AleKJaeTke. Pa3peiB co-
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3peBIIero (PoJIMKyJia U BBIXOJ SHIIEKICTKA U3 SUYHHKA IPO-
MCXOJIUT C TIEPHUOJa MOJIOBOTO CO3PEBAHUS U HOCUT HA3BAHUE
oByJsinuu [11].

BrIxox AWLIEKIETKH U3 SIMYHUKA CBSI3aH C MEHCTPYaJib-
HBIMM IIUKJAMH, TECHO CBSI3aHHBIMU C JIETOPOJIHBIMU (YHK-
UMM JKCHIIAHBI.

B 3aBucHMMOCTH OT MHAMBUAYAJIBHOCTH >KEHILIMHBI MEH-
CTpyaJbHBIM LUKI Tpofopkaercs ot 21 1o 35 nHel, a KpoBo-
TeueHue ot 3 go 7 aHeiu. Ilpuuem KpoBOTEUYEHHE - 3TO pe3o-
HAHCHBII PeKUM NMPOTEKAHUS MeHCTpyauuwm, rae 3-7=21, a
OCTaJIbHAs MPOAOKUTEIbHOCTh MEHCTPYAJIbHOTO IHMKJIA MPO-
UCXOAMT B peXKHUME aHTHpe3oHaHca, 35-21=14. Takum obpa-
30M, MHAUBHAYAJbHBIN IMANAa30H CYNIHOCTH KEHCKOI0 Op-
raHu3Ma CBsi3aH CO CIIOCOOHOCTHIO JKEHIIMHBI oLy TUTh AypYy,
okpyxaronier e€ Kynnanuau:

Ces3b Aypsl KyHaaauHu u eé omyumeHnue
Kenckum Havajiom

AHTHPE30HAHC Pe3onanc W3navanbHOE U
Pas6poc MeHeT- | PasGpoc meproga | OGCKOHEUHOE
PYaJIBHOIO IIUKJIA | KPOBOTEYECHMUS Kynnaniau
3521 = 14; (81)
35+21 =56 3-7=21; 56/21 =2,(6)
56-14=42 42:21=2= 14/21 = 0,(6),

[Tpumeuanue: 42 1g p1P2p3P4Ps rae 6=7/2+5/2.
I'po3ubix boxectBa
(Kaura MepTBbIX)

NupuBuayaabHbie oco0enHocTu Kenckoro Hauaga
JiexKaT B Juanazone BiausiHus boxecrBennoi Kynnaaunm.

40. Ha wmecre paspbiBa  (GOJUIHUKYJIBI  00pa3yercs
:keqroe Teso. Ero Ilonoduem B "cryctke" sBisiercs sapo, a B
SIMLIE YKEIITOK.
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PazButue KenToro tena npoTeKaeT Kak CMHTe3 B TCUCHUE
MEHCTPYaJIbHOTO LUKIA. B KOHIIE MEHCTpyalbHOTO LIMKJIA Ha-
YUHAETCs 00paTHOE pa3BUTHE KENTOro Tena. Bo3Hukaer ma-
TOYHBIA HUKJ U3 28 JAHeil, TOYHO COOTBETCTBYIOIIUN I'PABU-
TallMOHHOMY I1OJIIO:

I'paBuTanus u MaTo4YHbI MUK KeHIUHBI:

(82)

28=./p*p =+/28-10%-28-102.

MaTo4HBIN ITUKII dKEHIIUH COCTOUT U3 ueThipex ¢a3 [11]:
- neckBaManmsi (MEHCTpyajJbHOE KpPOBOTEUEHHE, OO0paTHOE
pa3BUTHE KENTOTO TeJa, TO €CTh HA4ajo Pa3BUTHUS TUIOJA);
- pereHepamusi (BOCCTaHOBJICHHE CIIM3UCTON O00OJIOYKH MaT-
KU, pa3pacTaHue dMUTENHUS OCTaTKOB JKele3);
- mpojudepanun (10J BIUSHUEM TOPMOHOB TPOUCXOIUT
POCT KeJie3 CIAU3UCTON 000JI0UKY U CO3peBaHue (POJLTHKYIIA);
- cekpenuu (1O BIUSHUEM TOPMOHA JKEITOTO Tela >KeIe3bl
CJIM3UCTON 000JIOUKM MAaTKU HAYMHAIOT BhIPA0AThIBATh CEKPET,
B CJIM3UCTON 00OJIOUKE HAYMHAIOT OTKJIAJBIBATHCS TIIUKOTEH,
dbocdop, Kanplui U Jpyrue BEIIeCTBA).

Ot1u yerbipe pa3bl MaTOU-
HOT'O IMKJa BO3HUKAIOT HE ca-
MU TI0 cebe, a UX UHUIUUPYET
BpalllCHUE TOYEYHOIO YYacTKa
BOJIHBI CBETA, KOTJIa B COJIHEY-
HOM Ppsigy OyayT BO3HHUKATh
"BHELIHAA NMOBEPXHOCTH",
UMerolllass Ha OAHY EAUHUILY
OOJBIIMI MOTEHIMAN, U "BHYT-
PEeHHSIST TOBEPXHOCTH"' C TIO-

TEHIIMAJIOM Ha €IUHUIY MEHb-

Puc.14 Cnupaib M (puc.14).

MarouHoro [lukna
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Iotennuananl Cnupanau (puc.14)
Paner IToTenmmanns:
Buemrnuit 113145 |6|7]8] 9
ConHeuHblit 11213 4 |5]6]7| 8 (83)
BuyTpeHHuit O[1]2] 3 [4]5]6]| 7
Cymmbl 2 15 12 54 24

CasizylomuuM 3BeHOM B 3TOM (83) moje SBISAIOTCS MO-
TeHuHaabl CesimenHoro TpeyroabHuka Crpoureneil. I1o
3,4 u5 (83). Ux cymma maét bubneiickoe uncio 12, cBs3aH-
HOE C MOTEHUMalaMH B Hadajle W KoHUe cnupanu (puc.l4,

(83)):

T+8+9

12=3+4+5= .
0+1+1

(84)

Bwmecte ¢ nosiBiieHreM mnoJisi ¢ noteHmnuaiom 12 (84), mo-
Js1 BOKPYT HEro MpoAoKaroT MyJIbCUPOBATh B PE30HAHCHO-
aHTUpe30HaHCHOM pexume (83). B oOmactax HOJb-
noreHuuana Bosnukaer Apyna [lamstu u Boobpaxxenus u Py-
[1a MArHUTHOTO U AJIEKTPUYECKOT0 OMOTOKA:

3apoapl Kak 3J1eKTPOMarHeTu3m
Apynsbl uMnyJabcoB U Pynbl 3apsiaos

Kontyp

konebanus (85) DopMUpOBaHHE 3apObIIA:

85
54-15 54-15 (83)

f—
5441 0 54/157 | ge 12 o 1
sty | 00T \/(u*w )!(pdso-(wq)!(pdw-

05 15°

A Temnepsp, yBaxkaemble UuTaTenu, nociymanTe Kak mpo-
necc (85) Oww1 ommcan 10 MumIMOHOB JieT Hazad B Kuwure
3uan [7]:
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"8. I'ne ob111 3apoabimi? U rae uoine 0bi1a Toma? I'ie
Jyx [lnamenn, ropsimero B TBoeM CBeTHJbHUKeE, 0 Jlany?
3apoasii ectb TO, 1 TO ectp CBer, beabiii, baucraro-
it Coid Otaa, Bo Teme CokpsoiToro.

9. Ceer - Xuagnbiii Ilnamens (U*+q*) u Ilnamenn -
Ornb (ut+q), 1 Orus Poxaaer Temno, Bony npousBoasiiee,
- Bony ’Kuszumn B Marepu Bennkoii.

10. Oreu-Mareps npsizer TkaHb, BepXHMH Kpail eé
npukpemien K [Adyxy, Ceery Exunoii Tembl (MeTaranak-
THYeCKHe BOJIHbI), 2 HI:KHUI K TeneBomy kparo, k Mare-
puu (aapy), 1 Tkanb 312 ectb BeeneHHasi, COTKaAaHHAA M3
aByx Cymnocreii (Matepuu u ToHKOH JHeprum) BOeIHHO
CJMTBIX, 4TO U ecTh CBaOxaBaTt'"'.

41. us Henp 3emnu pByTCSl SHEPreTUYECKHE MOTOKH,
Jomarorue Jurochepy ¢ MPEeUuMyIIECTBEHHBIM K03 GHUIIHCH-
ToM 7/2, a u3 ['myOunsl MeTaraiakTiky JOIIEANne 10 3eMITu
DHEPTreTUYECKUE BUXPHU CTYIIAIOT HEOECHBIC Tela C MPEUMY-
HIECTBEHHBIM KO3 dunmentom 5/2 [9].

B xeHCKOM SHMLEKIETKE MPOUCXOAAT TE KE CaMble IPo-
LIECChI, KOTJa 3apsA/ibl U UMITYJIbChl HAUMHAIOT ITyJbCUPOBATH B
PE30HAHCHOM pEKMME BO BHYTPEHHEM IIOJIE, @ B AHTUPE30-
HAHCHOM - MEX]1y c000ii (85).

B3aumopeiicrBue Kynnaaunu 3emuin
u Kenckoii HAiiekieTku

Pacimmpenue Cxarue (86)

k=2p*/q*2Wq=T7/4+7/4=7/2 | 1-k=1-12=35/2

N mopobHo Tomy, kak KynpanuHu jomaetr nurochepy
3eMJid, OHa BBI3BIBAET MEHCTPYaJIbHbIE IUKJIIBI B )KEHCKOM Op-
rasusme, GpopMHUpys TpU paclIUpeHuH sunekaeTkun Martou-
HBINM IUKJ U3 IBAAIIATH BOCBMHU JTHEN:
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I'paBuTanus 3emMJin - MATOYHBIA HUKJ SAHIEKIETKH
(86)
I'paBuTanus 3emiau MaTtouHBIN UK )KESHIITUH (87)
k-Toc/wg=7/2-8=28 = k-Toc/w,=7/2 -8 =28 =
Jp*p 28 nueii = JIyHHBIH MecsIl.

[Tonyuaercst Tak: 3emist umeeT cBouM IlogoOuem xeH-
CKYIO AMIIEKNETKY, JIyHa - MyCKOH criepMaTO30HU/I.

42. [Tponiecc Poxknenusi (3auaTvsi) U NpoLECC HU3ITY-
YyeHUs (MOTJIONIEHHUS) MOAOOHBI IPYT JIPYTY, U BCE OHU JIEKAT
B OCHOBE OeckoHeuHOCTH JKH3HU, KOTOPYIO C TiIyOouaiiiiei
cTerneHbpi0 0000menus onuckiBaroT Ctannsl Kaurn J[3uan [7]:

"Cranua VII. 1. Hocaennunii Tpener Cenbmoii Beuno-
cTu ApoxuT B beckoneunocTu. Marteps Ha0yxaet, pacnpo-
CTPAHSSACh U3HYTPHU HAPYKY, MOJ00HO MOYKe JIOTOCA".

DTO TUPHUYECKOE OMUCAHUE UMEET TOYHBIA cMBICT. CeMb
BeuHocTeii - 3TO 10J1e MMITYJICOB-3apsI0B B IOJIC METarajiak-
TUYCCKUX  BOJIH, MYJbCUPYIOUIMX C  [EPHOAUYHOCTHIO
To’=16 (25). D10 - BHyTpeHHee moie ¢ "oGomouxoi" 7
(puc.15).

_ Cemb Beunocreii (puc.15)

—*-—-7"0221-1-16:72. (88)
! q* q 4
' 1
5/2
7 3auatne B Cemu Beuno-

CTSIX OYyJIeT CBSI3aHO C MOTEH-
[IAAJIOM CTYIIICHHUS HEOECHBIX
TeJ B YCIOBUAX DK30TEPMUU

7/2

Puc.15 DHeprernueckas (puc.15):
crpykrypa Cemu Beunocreii

3auatue = 5/2-Towe/c'lg psps=5/2:2:26 =130 =k;;  (89)
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a poXkJieHue (M3JIydeHue) ¢ MOTeHIMaJIoM 7/2 mpu pacuiupe-
HUU U DHIOTEPMUHU:

Poxnenne=7/2-T, c/wy1g p1p,=7/2-8:(-25)= -700 = k,. (90)

B stux (89), (90) cnyuasx "Ilocaennuii Tpener Ceab-
Moii BeuHocTn" ONMCHIBAET PE30HAHCHO-AHTUPE3OHAHCHBIC
KoJ1e0aHMsI HHTEpBaJIa PEeJIaKCaIluy P U3TYyUCHUU:

PenakcanmoHHbIE KOJIeOaAHNS TepeT N3TydeHHeM
pacmupsiromeiicss BetBu Kynaaaunu (89), (90):

k -k k, +k
ek © g Pl k) ek R
(91-10°)* 5 7*-10%-13%-10 (91)

E

9HepFI/I${, BbIJCIIsIEMAst HpH H3queHHH2
_ (91.103)2 ~1104
72.10* =13%.10>° 4 )

4
[Ipn nznydenun Boiaensercs 107 "mansm" KyHpmamnau c
LI1C- TPAHC U30MEpUEH:

7 7

_ I 7 (92)
Tyc/w, Tyc/w, 8 8 4

rje 10* - 6mortox cumoro B 107 A, BO3HHMKaONUil B CHHE-
roiryooit Yakpe [2].

43. Opnoii u3 dbopM U3TydEeHUS SBISETCS MpopacTa-
HUE ceMsH. POCTOK M3 MaTEepUHCKOTO 3€pHAa OINKMCHIBACTCS
Cranneit tak: "Martepb Hal0yxaeT, pacHpOCTPAHASACH W3-
HYTPH HAPYiKY, NOJ00HO MO4Ke JIOTOCA".

Kocmuueckoe Havasno [IpopacTtanuio naet paciieruieHue
I'PaBUTAIMOHHOTO 3apsijia Ha JiBa MATHUTHBIX B JKUIKOH (ase:
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['paButaninonHo-MaranuTHOe Kocmuueckoe Havasno
IIpopacranus

Kunkas paza:  p*p = pkpu+pp®,

28°= 14"+ 147 ®3)
28
CBoOomHast sHEpTHs: E = iy 2=1g PP, P3P, Ps-

CBoOonHas »Heprusi, Heoboxoaumas s [Ipopacranus
Hogoi Xwnsnun u3 MarepuHckoil SNIEKIETKHA, YKBUBAJIEHTHA
jgorapupMy MPOU3BEICHUI BCEX MATU cyulecTByroumx B [Ipu-
poae ¢GopM B3aMMOICHCTBUM.

44. [Ipopacranme w3 Henp Marepunckoro mnons
B3anMOCBs3aHO ¢ ToHkoi OHeprueil u DHeprueil Marepuu.
Cuauana pearupytoT Oosiee OBICTpbIE IpaBUTAIIMOHHBIE TOH-
Kue BOJIHBI Mbiciu p* B cepoM BemiecTBe HelipoHa. [Ipoucxo-
it QopmupoBanue Iloaco3nHanusi B 3apoibIIEBOM ITy-
3bIpbKe HEMpPOHA.

Pacmieruienne umnysibca MpIcju B 3apOJIBIIIEBOM ITy-
3bIpbKE HEMpoHa Ha ABa ummyJuabca I[lamsaTu (2p*) naer Ha-
yasio ¢popmupoBannio Co3HAHMS.

®opmupoBanue Co3HaHUS 3aKaHYMBAETCS TOrAa, KOraa
MarHUTHbIC UMITYJIbCHI [1aMsITH TOCTUTHYT MOBEPXHOCTH HEM-
pOHa, U BOKPYT MOBEPXHOCTH HEWPOHA BO3HUKHET 3JIEKTPO-
marauTHoe nosie [Tamstu u BooOpaxenus.

B sToM nosie (B 3apoJIbIIIIEBOM My3bIpbKE HEUPOHA) Oy IeT
MPOXOJUTH TorJionieHue p* ¢ morennuanom k; (89); a B mose
dopmupoBanus [lamsatu p* - konebanws ¢ MOTEHOHAIOM K,
(90), rne nosne Co3HaHMs BO3HMKAET KakK cpefa KojeOaHui
Mexay W* u q*:

222



JHepreTuyecKas CTPYKTYpa B IoJie HeilpoHa

(94)

IToncosnanue Ilepexon
(89) Cosznanwuto (90) Cosnanme
3apobIlLeBbIT Pacmmpenue Han noBepxHOCTHIO
My3bIPEK MarHuTHoro p* HelpoHa
W u* “ “
prhi=130p* | =Tk )7 #[(p ¢
260 S -350 S | 1510°=(q*+p*)/2.

B3aumocssize Co3znanus ¢ nosiem [logco3Hanust u nepexo-
oM k Co3znanuto popmupyet 3apoabi (3apan) Kynganunu:

3apoapiin (3apsin) Kynaaaunu B Heiipone (94)

0=

260-350 _ —90

15-10° 15

107 =-6-107,

(95)

45. dopMHUpOBaHUE HEUpPOHA U €ro CTPYKTYpPhI He-
Pa3pbIBHO CBSI3aHO ¢ (pOpMHUPOBAHUEM OUOKIIETKH CYOCTPYK-
typamu (9+0) mo mutoza u (9+2) npu MUTO3€ OMOKIETKH

(puc.16).

nuroIriasmMa

(9+0) no
MHUTO3a

(9+2) mpu
MUTO3€

Puc.16 CyocTpyKTYypHBI
BOJIOCKOB-KT'YTHKOB B

HUTOILIA3Me OHOJIOrHYe-

CKOM KJIEeTKH

B stom (puc.16) none Bo-
CeMb BOJOCKOB-XT'YTHKOB HI-
paroT posib LUTOILIA3MO-IIPOBO-
noB. Ilo HUM 1WTOIIIa3Ma W3
o0beMa OMOKJIETKH TepeKadu-
BaeTCs B 00BbEM CyOCTPYKTYPHI.
IIpn Takoil mepekayke LUTO-
IUIa3Mbl J1aBJICHUE B HEM mepe-
XOJIUT OT OOBIYHOTO K OCMOTH-
YEeCKOMY M YyBEJIMYMUBACTCS B
10’ pas, TO €CTb /10 KOPHS KBa/I-
pPaTHOTO OT SIEPHOIO B3aWMO-

neitcteus: 10'=./p, .

JIeBSTBI KTyTHK paboTaer
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Ha nogauy Tonkoit Dueprum Kocmoca (p*) B 06beM cyOCTpyKTy-
Pbl, HAIIOJTHEHHOW UTOILIA3MOH O] OCMOTUYECKUM JaBJICHUEM:

¢ PeKTUBHOCTH KOPOTKOAEHCTBYHOIINX
B3aMMOo/eiicTBHIl B 00beMe cyOCTpPYKTYpHI (9+0),
HAIOJHEHHOI HUTOIJIa3MOii PHU 0CMOTHYECKOM
AABJICHUU.

_ Py _ 10’ _1 -13 -13
”%“=iﬁ==2ngo_5§do ~0,036-107"

(96)

[TosBnsieTcss MOTEHIMANI COU3MEPHUMBIN C YCIOBHBIM pa-
nuycoMm (Ry) siapa aroma [12].

46. Hacbimenue uuTOMIa3MBI B 06BEME CyOCTpYKTY-
pel (9+0) wumnynscamu ToukoW DHepruu p* MPUBOAUT K
MYJBTUIUIETHOCTH TPAaBUTALMOHHOTO HMITylibca P* Ha JBa
MarHuTHBIX ¥, DTUM JBYM MarHWTHBIM WUMITyJIbcaM TOHKOM
DOueprun TpeOyeTcst BeIXol. B o0ecreyeHue BbIXOJla MarHUT-
HOW DHEPIMH W HACHIIICHHONW LUTOIIA3MBI CyOCTPYKTYpPBI
(9+0), nTa cyOcTpykTypa mpopacraeT JByMsI HOBBIMH BOJIOC-
kamu-krytukamu. llosiBnsiercss cyOctpykrypa (9+2), rae no

JIBYM KT'yTUKaM Te4yeT U* B 1u-

Crepua- TOTUIa3My OUOKJIETKH (pHC.16).

TO30UIBI

OTH JBa MarHUTHBIX JKTY-
THKa BO3HUKAIOT Kak Ilogoous
Slifueknerka | TOJISIPHBIX BUXpPEH KBAaHTA CBe-
Ta (puc.3), MarHUTHBIX JIMHUI
3urota | 3emmm, a TakKe NPOSIBISET Ce-
Os1 B Tmpoliecce OII0I0TBOPE-
HHUSI  JKEHCKOM  SIMIEKIETKH
MarHuTtHble CHUJIOBBIC JINHUU MY)KCKI/IM CHepMaTOSOI/I):[OM

AULEKJICTKY U 3UTOTHI (puc.17). HamomHI0, 9TO KEH-

Puc.17 MarHuTHble CHJIO- | CKasg SHIEKICTKA, OIUIOAOTBO-
Bble JIUHUHU AWIEKJIeTKN U | PCHHAad MYXCKUM CIEepMaTo-
3UTOThI 30MJIOM, Ha3bIBA€TCS 3HUI0Ta

(puc.17).

224



CrnepMaTo30uj] MIIET MECTO BHEAPEHHUS 1O MarHUTHBIM
CWJIOBBIM JIMHUAM SIHIEKIIETKH. BHeapeHune cnepmaro3oujia B
AWLEKIETKY  COINPOBOXKJIAETCA  OKHUCIUTEIbHO-BOCCTaHOBHU-
TEIbHBIMH MPOLECCAMU MEXAY KOMIIOHEHTAMHU SULIEKIETKH U
CIEPMATO30MIOM, TUCCOLMALMEN PACTBOPOB UX KHUAKUX CpPEX
U KOPOTKOJEHCTBYIOIIMMU SAEPHBIM U CIIa0bIM B3aUMOJEHCT-
BusAMH. [lpruem, cymmapHbIii MMOTEHI[MAT F'€HOMOB, KOTOpBIE
OyAyT HaXOAUTHCS B TOJOBKE CIiEpMaTO30Ua, OyIeT Ompee-
JSATBCSA KaK CymMMa apu(PpMETHYECKON MpOrpeccuu mnepuoanye-
CKOM cHcTeMbl TeHOMOB OT 1 110 63 (puc.2) 6e3 NpomnmyIeHHbIX
reHomoB 27, 28, 35 u 36 (puc.8) u ¢ yuerom (6e3 ydera) mo-
TEHIMaJoB sipa 6, 9, 9, 6 (puc.8):

YucJ10 reHOMOB B I0JIOBKeE crepMmaro3somaa

be3 yuera C yueTrom
MOTEHIMAJIA AJIEP NOTEHLMANA AJep

7

_IH03 (3 (27+28+435436)= | No=N,+(6+9+9+6) =
2016 - 126 = 1890 1890 +30 = 1920

N

N,/63=30=3apsi/1bl; UMITYJIbCHI N,/30=64 (Tsub).

B mnone 3urorel (puc.17) Bo3HUKAeT 3apoAblll IJI0AA
HacJaeacTBeHHoi Kuzum (TsHb), pa3BuTHe KOTOPOro onuca-
HO B Knure Ilepemen.

B none 3urotel 0e3 yuera snepHbIX KOMIIOHEHTOB (97)
BO3HUKAIOT JIEKTPOMATHUTHBIE 3apsiibl U UMITYJIbCHI:

%=3OE\/(q+y)(q*+,u*) = J(16+14)(16+14). (98)

[Tonme cmekTpa cBeTra pearupyeT Ha SJICKTPOMAarHeTHU3M
(98) popmupoBanuem cune-rony6oit YHakper Tpetuii ['na3:

AC=0,1 3004 =30530=0,1 -300A=AT.  (99)

3emiisa, kak cBoil Tpermii ['na3, popmupyer I'osyObie
Hebeca. KBantoBas mexanuka craBuT Bompoc: "[louemy He60
cunune?". N oreeuaer: "M3-3a pucnepcun". Ho aucnepcus -
ciencTBUe, a He puuuHa. [IpuunHa nokazana B (97) - (99).
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10.

11.

12.

Jlntepatypa

Mbunu [1.Xomn. DHIMKIONEANYECKOE U30)KEHUE MACOH-
CKOHM, repMeTHYecKoi, KaOOATMCTUYECKON U pPO3EHKpEi-
uepoBckoil cumBoanueckont punocodun, CITMKC, CankT-
[TerepOypr, 1994r.

B.C.Kpuxopos. Equnbiii Kocmoc. JXuas Hute u3 XXuzuu
nocine XKuzau. 1U3a. "Tlomurpadus”, Mocksa, 2000r.

B.C.Kpuxopos. Enunblii KocMmoc. DHepreTnueckue OCHO-

BbI DKCTPAaCEHCOPHOTO BpadeBaHWsA. PameHcKas Tumorpa-
¢bus. Mock.obmactb, 1999r.

B.C.Kpuxkopos. Enunsiii Kocmoc. DHepreTnueckas CTpyk-
Typa CBeta u Mbicnu. B3zanmoneiictBue Meoicnu, [lamsatu
u Boobpaxkenus ¢ Tonkumu Dueprusimu Equnoro Kocmo-
ca. M3x. "[lomurpadus”, Mocksa, 2000r.

B.C.Kpuxopos. Equnsiit Kocmoc. Paciudposka Teorene-

3uca Crann "Knurm [[3man" u sHepreTuka COTBOPEHUS
Bceenennoit. Uzn. "lonmurpadus", Mocksa, 2003r.

OtB. Penaktop C.JL.YnmoBuk. Teorenesuc. "PE®DII-Oyk",
"BAKIJIEP", 1997r.

E.Il.bnaBarckas. Taitnas [Joktpuna. Toma 1 u 2. Pen-u3g
HenTp "TOK", Cmomnenck, 1993r.

A.B.3unoBreB. Marusi Anoxkanurncuca. M3 ucropumn uc-
cienoBanus 3aragok buomuu. UsparensctBo "Tlowmck".
Capanckuii pumman CIT "Hopna", 1990r.

M.A.CagoBckuii. T'omoc 3Bemym. "Xumusg u  JKwusap",
1.1985r., 43 c.

I'Kopn u T.Kopn. CnpaBounuk mno maremartuke. M3m.
"Hayxa", Mocksa, 1978r., 130 c.

Kpatkas menuumnuckas sHuukinonenus. M3ng "Coserckas
sunukoneaus", Mocksa, 1974r., 127c., 445¢ (tom 3) u
148+149 c. (Tom 2).

b.M.SBopckuit u A.A.Jletnad. CrnpaBoyHHK 1O (HUBHKE.
N3a. "Hayka", Mocksa, 1968r., 807 c.
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KCBETY EOMHOIO SHAHUA

|. OcHOBHble 3aKOHbI MeTaHaykKu.

1. Meranayka u ee cocraBHas 4acTb — Meradusuka
onupaerca Ha PeajJbHOCTb. DTON pPEANTbHOCTBIO SBISIETCS
Emunbiii Kocmoc. Kocmoc cymiectByer B JHeprum. Bue
Oneprun HeT HU Bpemenu, Hu IlpocTpancTBa. DHeprus —
sT10 @opma beitusa Equnoro Kocmoca B JIBuzkennu

2. JHeprusi He WCYE3aCT M HE MOSBJSACTCH BHOBb, HO
nepexoauT u3 oHOIH GopMbI B APYrylo. (3aKOH COXpaHEHHUS
sHeprun M.JIomoHOCOBa). DHepreTuuecknx (Hopm OecKoHeu-
HO€ MHO€eCTBO. M3HauanbHO BeLaesitorcs Ase @opmbl: ToH-
Kasi JHeprus 1 JHepruss Marepuu. VX ominune cocTout B
TOM, YTO CKOPOCTHb TpPaHC(OPMAIUH PA3TUIHBIX SHEPTETHYC-
ckux (opm B mone Marepuu AOCTUTAET MAKCUMyMa INpH
CKOPOCTH CBeTa, a B NoJIsIX TOHKON DHEPruu CKOPOCTh CBe-
Ta SBICTCS MHUHHUMAJBHOW CKOPOCTHIO TpaHchopMaIuu
sHepreTudeckux GopMm. B mpezaene ckopocTh B mossix TOHKOM
DHEpPruM MeTarajakTUYEeCKUX BOJIH B 10%- pa3 OpEBBIIIAIOT
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH CBETA.

3..B cooTBeTCTBUM C 3aKOHOM COXPaHEHHUsI DHEPIuH,
sHeprusi Enunoro Kocmoca Moxet ObITh IPUHSITA 32 OJIHY OT-
HocuTeabHyl0 Exununy. B stom ciydae poinst sHeprun Ma-
Tepur U TOHKOW DHEpruM COOTBETCTBEHHO COCTaBIAT 1/3 mu
2/3 ot otHocurenrHOU Emnuunsr Enunoro Kocmoca. 9to co-
OTHOUIEHUE OOBSCHSIET MHOrHe (yHAaMEHTAIbHbIE 3aKOHBI,
JIKCIIEPUMEHTAJIBHO OTKPBIThbIE COBPEeMEeHHOI Haykoil. Ha-
MPUMEP, NOTEHINATBHO-KUHETUYECKOE COOTHOIIEHUE, PABHOE
2:1, n 3akoH I'. MeHzens o paclIMpeHUM T€HHOW HAaCIEJNCT-
BEHHOCTH

® W3BECTHOE B Mojie Marepurn COOTHOLIEHUE MOTEHIU-

aIbHOM M KMHETUYECKOW dHEpPruu, paBHOE 2:1, numeer
CBOMM «KOpPHeM» oOpaTHOEe OTHoIlleHue 1:2 sHepruun
Marepuu u Tonkoit Juepruu B Ennnom Kocmoce;

227



® TcHHAas HACJIEJCTBEHHOCTh paclleIUIseTcs B noje Ma-
TEPUU B OTHOLICHMM 1:3, MOCKOJIBKY 3TO NOTEHIMAI
Martepun, a yepe3 1Ba MOKOJEHUS - HOTOMY, 4TO IO-
TeHIan noust ToHKoW DHepruu BABOE OOJBIIE TO-
TeHIMasa rnojas Marepun.

4. Tonkas Oueprus u OHepruss MaTepun B3aUMHO
TpaHC(OPMUPYIOTCS CBETOM. DHEPIUs HE MCYE3aeT U HE IO-
ABJISIETCSI BHOBb, HO, TPaAHC()OpPMHUPYeMasi CBETOM, IIEPEXO-
JUT U3 OJHOU (DOPMBI B IPYTYIO (3aKOH COXPAaHEHUS YHEPTHUU B
TPaKTOBKE aBTOpA).

CBer ObIBaeT XOJOJAHBIM JIIOMUHECUEHTHBIM (IHAOTEP-
MHsl) ¥ TOPSYUM COJIHEUHBIM (3K30TepMusi). [lepexon ot sH-
n0- K 3k3otepmun uccinenoBaics C.M.BasunossiM. OH ycra-
HOBWI: B IpeleiaxX HACBILEHUs JIOMHHO(GOpPa MPUHUMAIOT
yuactre 10*° hoToHOB. ITH GOTOHBI CO3IAI0T BUXPH U CO3-
nawt Bce Bo Beem. Tak, nanpumep, sxk3orepmus Martepun
XapaKTEepU3yeTCsl CKATUEM BHUXPS (POTOHOB, i€ BO3HUKAET
notertman 1/10°° = 107°, a sHpoTepMus — pacmmpeHneM u
BO3HMKHOBEHHEM MOTEHIMaNa BeaiunHoii B 10°° poTOHOB.

DHepreTnyueckre BUXpU (DOTOHOB XapaKTEPU3YIOTCS HE
TOJIbKO KOHIIEHTpaIueir OTOHOB, HO U MEPUOTUIHOCTHIO UX
Bpamienus. B Enunom KocMoce Buxpu (poTOHOB MMEIOT aBE
0a30BbI€ IEPUOJIUYHOCTH: JTYHHYIO C OTEHIIMAIOM 28 (YUCI0
CYTOK B JIJyHHOM MECSII€) U TOYECYHOTO y4acTKa BOJHBI CBETA,
pasnyto Ty =4.

Jlyna BnouseT Ha BC€ JKUJKHE CpeAbl 3eMJId, CO3/aBas
NPUWIMBHI U OTJIUBLI, (hopMupyrolue rpapuranuio. [loaromy, B
cxuMaroniemcs nosie Marepun («CrycTkuy), BUXpu (pOTOHOB
CO31AIOT IpaBUTALHOHHBIA p = 28-10 " 1 srekTpHuecknii q =
To>1072° = 1610 3apsy. DaeMeHTapHbI IMEKTPHUSCKHi
3apsii OTKPBIT SKCIEPUMEHTAIIBHO.

«Cryctkn» Marepun numerot ®@opmy (Pyna - caHckpur),
u otinuyatrorcsa oT ToHkoW DOHepruu, He umeromedn PopMbl
(Apyna).

Tonkass DHeprus He umeer POpPMbBI NOTOMY, YTO MpPHU
pacIMpeHnH BUXPpsS (POTOHOB BO3HUKAIOT I'PABUTALIMOHHBIN U
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SMeKTpUdecKHit mMyibenl (p * = 28:107%%; q* = 16:10%), a 510
COOTBETCTBEHHO MEHTAJIbHbIE MUMITYJIbChl - Mpbiciu, BooOpa-
KEHUSI, OTHOIIIEHUE KOTOPHIX PaBHO 7/4 W PaBHO OTHOIICHHIO
3aps/I0B.

OtHomieHue 7/4 cBsI3bIBa€T MEHTaNIbHOE Mosie TOHKUX
DHepruil U ¢puznyueckoe noje Marepuu, B 4aCTHOCTH, HEUPOH
u 6uokiietky. Ho camoe mopa3urejibHO€ COCTOUT B TOM, UTO
Husuauzauusa Crpouteneit Ilmpamun B3siia a1pods 7/4 3a
Enununy cBoero mc4ucJIeHUs M Ha3BaJja ee «mnajabmoin» [7].

5. JlecaTh MUJUTMOHOB JIET Ha3axa Obula HanucaHa «Kuura
M3uan» [1,2]. Cranna I .5 B atoit Knure onuceiBaeT auHa-
muky B EnnHom Kocmoce tak: «Kopenb (Tonkasi DHeprus)
ocraercsi, CBer ocraercsi, CrycTku (Marepusi) ocTaroTcs,
u Bce :xe Oeaohoo Exqun».

OTBeTHM Ha JBa BOIIPOCA: MOCIE YEeTr0 OCTAIOTCSA, U UTO
takoe Oeahoo?

Bonna u gactuia cBera coBepIalOT paBHOMEPHOE JBH-
JKEHHE, W B COCTOSTHUU PaBHOBECHS MX UMITYJIbCHI PaBHBI APYT
npyry. Pa3HocTh MOTEHITMANIOB BYX PaBHBIX UMITYJIBCOB OY-
JeT paBHa HyJ0. OTCYTCTBHE Pa3HOCTU MOTCHIIMAIOB MPUBE-
JET K XaOTHYEeCKOMY OpOYHOBCKOMY JBWXCHHIO (DOTOHOB B
T10JI€ C HOJIb-TIOTeHITHaIoM (Xaoc).

Bonna 1 yactuna cBera «COBMECTHJIMCH) U CO3/1aJu Jia-
3epHYI0 TOUKY (pe3oHaHc). B 3ToM mosie oTHOLIEHHe paBHBIX
MOMEHTOB JBM>KE€HHUS BOJIHBI M YacTHIIbI cBeTa OyaeT hopmu-
poBaTh MOTEHLIMAJ, paBHBIA equHuLE. B Buxpe GpoToHOB mos-
BUTCSl Pa3HOCTh NMOTEHIMANOB. VX NBMXKEHHE CTaHET ymnops-
JIo4YeHHbIM. Xaoc TpaHcpopmupyercs B ['apmonuto. B okpy-
*Karotieit cpene (¢ de ) BOBHUKHYT pa3HOCTH MOTEHIMATIOB: OT

1
Xaoca k 'apmMonuu: J.go dp=1/2, a or I'apmonun k Xaocy:
0
1

Jodp=-1/2.
0
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Otu lpobu - «J[3uan» u onuckiBaetr KocMmorenesuc, AH-
Tponiorene3uc u TeoreHesuc «Kuuru zuan». O1tH xe Jpoodu
¥ 4Kclia, Tpou3BOJHbIE OT JIpoOeil ONUCHIBAIOT U JPyrue
npepHerme Kaurm: «Ilepemen», «MeptBbix» U T.A. HX
MareMaTHhka nepeknukaercsa ¢ «OrkposenusamMu» Moanna bo-
rociyioBa (MHOIO paciinppoBaHbl).

6. «... u Bce ke Oeahoo Enuny.

Oeahoo — »10 He bor n He Muctuyeckoe CymecTtBo. 1o
ajJredpanyecKkue 3HAKH, COCTaBJICHHbIE U3 HAYAJIbHBIX OYKB
CJIOB — Ha3BaHUI T'PaBUTALUOHHOTO, c1a00ro, 3IeKTpoMarHe-
TUYECKOTO, SAEPHOrO B3aUMOJCHCTBUS W B3aUMOJEUCTBUS
CBETA.

B tpynax H.IIpusacraBel (Munus) [16] roBoputrcs o
B3aMMOJIEMCTBUM CBETa, OOJ€e TOrO, CBET HA3bIBAECTCS MEPBO-
DJIEMEHTOM, 4YTO MOATBepxkaaerca moeu Teopuen EnmHoro
Kocmoca [10,11].

B3aumopeiictBusi umerot cBou 3ddextuBHocTU. I dek-
TUBHOCTH MOKHO MPEACTaBUTH BEKTOPAMHU, KOHTPOJIUPYS HX
3aKOHOM COXPaHEHHMs PHEpruu. B 3TOM ciydae smropa BEKTO-
poB Oyner uMeTh (HopMy M MPOMOPIUU Benukon [lupamumb.
Cama Besqukas Ilupamuaa - 3T0 BeKTOpHas 3alMCh 3aK0-
Ha crymenuss ToHKUX MeTarajakTudeckux BoJH B Crycr-
ku noJsiei Martepuu. [lopasurensHo, HO noreHiman Kpyra
YuuBepcyma B «OTkpoBenusix» lMoanna borocinosa ¢ ogHoun
CTOPOHBI OMHCHIBAIOT CTPYKTYPY CBETA, a C IPYrol — 00bem
(Vn) Benukoi [Mupamunst [6,11]:

2-3-4 (pe3oHanc) 7/4 518-27/2 :lazH (1)
3 3

- (2+3+4) anTupe3onanc

rje a* - ocHoBaHue Benukou [Iupamunel, a H — ee BricoTa.

230



lI. Meguntauunsa. KyHganuHu.

7. PaccMoTtpuM nporiecc MenuTtauuu ¢ TOYKU 3PEHUS 3a-
koHOB Examnoro Kocmoca. B ocHOBE memuTanuu JIEXKUT OpoO-
1[ECC MOTJIOIIECHUSI TOHKOOHEPTETUUECKUX METarajJakKTUYeCKUX
rpaBUTallMOHHBIX BOJIH ExamHoro Kocmoca. DTOT rpaBuTanu-
OHHBIA UMITYJIBC p * = 28-10% MOTJIOIIAETCS KUJIKOU Cpenou
HelipoHa. B Heapax kamiM HellpoHAa IpaBUTALMOHHBIA WM-
MyJIbC JICJIUTCA TIomoJiaM. Eciau aeneHne npoxoauio oT Xaoca
k 'apmonnu (+1/2), TO BO3HUKAIOT MOJIOKUTEITHHBIC IMOIINH;
HO €CJIM TPOIIECC MmeJ OT TapMoHuU K Xaocy (-1/2), To smo-
nuu OyayT oTpunatreabHbiMU. OgHAKO B JIFOOOM Cilydae 3TOT
npouecc npoxoauT Ha ypoBHe Iloaco3Hanusi. Dopmupyer
Moaco3nanue.

Co3HaHme HayuHaeT (POPMHPOBATHCSA IIOCIE JICIICHHS
TPaBUTAIIMOHHOTO UMITyJbca (MBICAb) HAa JBa MarHUTHBIX
umiynbsca (Ilamsate). [Ipuuem nporieccy JeneHus rpaBUTALIN-
OHHOT'O UMITyJIbca B HEHPOHE COMYTCTBYET MHTO3 (ICICHHE
nornoJyiaMm) OUOKJIETKH. DTO BEJET K TOMY, YTO MEAUTAIUs 00-
HOBJISICT OPTaHU3M Ha YPOBHE CyOCTPYKTYP KIICTOK.

MarHuTHble UMITYJILCBI TAMATH PBYTCSI KaK BUXPb (POTO-
HOB ¢ nepuoanuHocThio Ty = 4 u3 Henp HelipoHa Kk ero mno-
BEPXHOCTH:

1

(Ep* [ d=+p*:T, =
0

20
i14-10

7 =20
=+—-1077". 2
4 2 @

B >kunkoit cpene Bo3HUKAeT cnupaiib B 3,5 = 7/2 o6opo-
Ta. 9Ta cnupayib — 00:kecTBeHHass KyHaajaunm.

8. U3 xuakoil cpenbl ooObema HelipoHa KyHpanuHu ycr-
peMIIsieTCs K MOBEPXHOCTH HEWPOHA, NPEOJ0JIEBAsT BCTPEUHBIN
OHEPreTUYECKUM MOTOK, IMOTJIOMAEMOr0 HEWPOHOM TI'paBUTa-
LMOHHOT'O MMITYJIbCA C JIYHHBIM 4uciIoM 28. Bo3HHKaeT anek-
TPUYECKUU 3apsI;
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1
28/%-1020~J(pd(p:16-10_20 =q. 3)
0

[Tonco3nanue tpancopmupyercs B CozHanue. [losiBisi-
eTcsl AJeKTpuueckoe mnosie BooOpaxkeHus, a 3IeMEHTapHbIN
AIIEKTPUUECKUM 3apsij] co3/1aeT OMOTOKH B TeJle AKUBOTO.

9. boxectBenHocTs Kynaaaunu nposiBiasiercss Besnge u
B0 Bcex cyOcranumsx. B tom uucne B XKusoit 3emne. Tak,
Hanpumep, aupektop uHcTuTyTa ['eodpmsuku A.H.CCCP, aka-
nemuk M.A.CanoBckuii omyOnmkoBan ctaTbio «['omoc 3emumy»
[14]. CtaTes 6a3upoBaiach Ha OTPOMHOM OaHKE AKCIIEPUMEH-
TaJdbHBIX JaHHBIX. O000IIeHHEe CBOIUIIOCH K cieayromiemy. 13
Henp 3emnu k ee MOBEPXHOCTH HANPABJIEHBI YHEPTETUUECKUE
MOTOKH, JoMarolue autochepy Ha OJIOKH C MPEeUMYIIeCTBEH-
HbIM Ko3(pumentom 7/2 (KyHaanuHu npu pacliupeHun); us3
I'myOun MertaranakTuku K 3emJiie HalpaBJeHbl SHEpPreTH4e-
CKH€ TIOTOKH, CTyIIaloNiue HeOecHbIe Tea ¢ MPEeuMYIIeCTBEH-
HbIM K03 dutinenTom 5/2 (KyHaaJIuHu NPHU CKATHH).

Camocxkatne KyHpanuHu oOecrieduBaeT IyJbCalus Me-
x 1y nossimu ToHkoi DHepruu u DHeprun Marepuu:

{ Tonkas Onepeusf2/3) 2}{3Hepeuﬂ Mamepui( 1/3) _1} _5 @

Onepeuss Mamepui( 1/3) Tonxas Onepeus2/3) 2 2

OnHako MyJIbCH-
PYIOIIYIO Crupalib
(puc.1) Kynnanuau ¢op-
MHPYET TOJIbKO B 00BbEME
KUJIKOU (a3pl. ITO 00B-
SICHSIET TIPOUCXOXKJICHHE
JKv3HH U3 BOJHBIX Cpel.

2,5 Obopora 3,5 Obopora
(cxarue) (pacumpenue)
Puc.1 Cnupans Kynnaaunu B

AKHJIKHX Cpeaax
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Ha noepxHocTtu xuakux cpel KyHgaaunu npuoOpera-
eT (popMy MOBEPXHOCTHBIX Oerymmx BoJiH. B cpene 3¢dupa
(Tonkue DHepruu) U B ra3oBbIX cpeaax KyHaamuHu pacnpo-
CTpaHsieTcsl Kak paauoBoJiHbl. B TBepaoi daze Kynnanmuu
(bopMHpYET CrycTKH

10. BoxkecrBennas KyHaajJuHu cBsi3aHa co CBETOM, U
cama siBJsieTcsl CBeTOM. Tak, Halmpumep, pa3HOCTh JJIMHBI
BOJIH COJTHEYHOT'0 OEJIOro CBEeTa paBHa:

AB = 7600 A— 4000 4 = 3600 4 .

PazHocTth Qopmupyercss 3a cUeT yBEIWYEHHUS KBaHTa
6( p; =10) mo kBaapara MepBOHAYAIBHOW BEJIMYUHBI, T.€.

60” = 3600. D10 1Ba MyICHPYIOLMX KBaHTA (pHC.2):

-21
-666
HaceieHHBbIH HewnacreiueHHbIi
KB4HT CBeTa KB4AHT CBETAa

Puc.2 Ilyabcanusi KBaHTA CBETA

OIMH — HACBIIMICHHBIN C TTOTEHIIMAJIOM MOBEPXHOCTH 36,
BTOPOIl — HE HACBIIICHHBIHN, C MOTEHIIMAIOM MOBEPXHOCTHU 6.
BuyTpenHue mosisi 3TUX KBaHTOB OyIyT MMEThb SHEpreTuye-
CKHE YPOBHHU C MOCJIEAOBATEIBHO YOBIBAIOIIMMU MOTEHIIMAJIA-
Mu. OnpenenuTh UX MOXHO Kak CyMMbl apu(PMETHUYECKHUX
MIPOTPECCHIA:
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Z36=1+236~36=666 (5)

1+6
Z6=T-6=21 (6)

OTH SHEPreTUYECKUE MOTOKHU M3IYUYalOTCsl KaK MOJSPHbIE
BUXpU C moTeHUHasioM =+ 666 u +21. IIpuyeM noreHuman
“666” odoaraamn, Ha3BaB Yucjaom CaTaHbl, 3TO BaXXHEHIIINIA
noternuan Emunoro KocMoca, a o pa3HOCTH MOTEHIMAJIOB
21 —(-21) =42 «Knura MepTBbIX» TOBOPUT TakK:

«Ha mecroi n1enp npedbiBanus B bopao (Hucruiauine
aym) mepex tobdou mpeacranyr 42 I'po3nbix boxkecrsa.
OHH BBIHAYT M3 TBOET0 YUCTOrO cepaua. OHM MOpoKIAEHHE
TBOeH yncToi JIrooBu. Ilo3Hai nx».

Ho moka Mbl UBbI, DHEPreTUUYECKUN MOTOK (POTOHOB C
noteHuamom 21 = 5+7+9 dopmupyer GeakoByr CyOCTpyK-
Typy XryTtukoB (9+0), myJabcupyroIIyt0 B IHUTOIIa3Me OHO-
KJIETKH JI0 €€ MUTO3a.

11. KyHpanuHu - SKBHUBAJEHT CBETa MOTOMY, YTO OHa
TakK ke 00Ja7aeT MOTEHIIUAIOM, PABHBIM IIECTH:

7/2+5/2=(7/2)* = (5/2)*. (7)

OTOT MOTEeHUHMaa SBISETCS HEOOXOJIMMBIM M JIOCTaTOY-
HbIM JU1s1 (popMupoBanus Lllectu paBHoBecHbIX yakp. OnHa-
KO, Monajas B KHUAKYIO cpeay JoMUHO(opa yakp, BeTBU KyH-
JAJIMHU TIOTAaJaloT B moJie KosiebaHuil Mexxay XaocoM u Iap-
MOHHMEN. VX NOTEHIMAl YMEHBIIAETCS BJBOE M CTAHOBUTCS
PaBHBIM B IOJIE€ PACIIUPEHUS - «HAIBME», a B IOJIE CKATUSA -
«MaJlbMe» MUHYC €IMHHIA. B yakpax HAuMHAIOTCS B3aUMO-
NeHCTBUs, TAe JorapuM NpPOU3BEACHHUS BceX MATH (opM
B3aUMOJICHCTBUS PABEH 2.
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Berpeunsle moroxkn Kynpannau, pacmupsrommecs u
CKUMAIOIIUECS B KAXXJAO0W YaKpe, yBEIMYMBAKOTCA BJBOE, A MO-
crosinHast Yakp ocraercs paBHou 70:

Ne Yaxkp 1 1213456
o TeHLIAIEL Pactmpenme | 7/4 | 7/2| 7 | 14| 28 | 56
B Cxatue | 40 | 20 |10 5 | 52| 5/4|®)
Hoctosriaz 70 | 70 | 70|70 70 | 70.
(mpou3BeeHue)

[TocTtossnHass Yakp cBs3aHa ¢ CeMepHMYHOCTBIO TI0OJS
Ennnoro Kocmoca u ¢ JleBATHPUYHOM MOCTOSTHHOW JIYHHO-
COJIHEUHOTO psija:

Comnetnnil | g | 516l sl4/3]2] 1 |3x=36
P (cxatme)
Al | JIymHBIE o sy Ts 67| 0 | 528
(pacuupenue)
1 9)
di
Hoctosmmas | g1 g1 1q|g|o|g| 1?4 | g
(cymma) 0

B3anMOCBS3b MOCTOSIHHBIX YaKp U MOCTOSHHBIX JYHHO-
COJIHEUHOT'O Psijia MPUBOJUT B IOJI€ CIAOBIX YHAOTEPMHUUECKUX
B3aUMOJICHCTBUI K TOTEHIIMATY 63:

70-9(p, =107")=63. (10)

OTUM TOTEHIMAJIIOM 3aBepInaeTcs (OpPMUPOBAHUE IIe-
PHOIMYECKON CUCTEMBI TCHOMOB HACJIEACTBEHHOCTH. 1 B TOXeE
Bpemsi noteHuan 64 onucad B «Kuure Ilepemen» kak Sn

1 0
CI'YCTOK, a 64J.(p dp=32 " 64J.(p do =-32 Kak JBe moiryc(epsl
0 1

Hunb.
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12. «Tpon Xpucra Ha Hebe oxpy:ken 24 IlpecBsTbI-
mu Ilpecronamu», tak omnuceiBactca bor Cesitoii Jlyx B
«OTkpoBenusix» Noanna borocnosa. Ho torna npupona bo-
ra Cesaroro Jlyxa cBs3aHa ¢ BUXpsMU (POTOHOB B noje Ma-
Tepun (T = 4) u none Toukoii Iueprum (q = 3), T.K. UX
POU3BEJCHUE PABHO MHU(PUYECKH - PEIUTHO3HOMY YHCITY
4-3=12 (12 AnocrosoB, 12 3nakoB 3oauaka, «Tpusl3biu-
Hoe Ilnamsa Yerbipex ®@utuiei» u 1.1.) BlaumoaencTeus B
HTOM TI0JIE IPUBOJNUTCS K MTOTEHIHATY 24:

1q-1g pprpspyps =4-3-2=24, (11)
TJI€ p,P,P3P4Ps COOTBETCTBYET 3(P(HEKTUBHOCTH TI'PAaBUTALIMOH-
HOTO €1a00ro, 3J1€KTPOMArHUTHOIO, SJAEPHOTO B3aUMOJEHCT-
BUH Y B3aUMOJCHUCTBUS CBETA.

B mnone Emmuoro Kocmoca ¢ moTreHmuanioM B OJHY
«nanbmMy» 3Hepreruueckoe nosie bor Cpstoit Jlyx tpancdop-
MHUpPYETCsSl B HENOJJAIOLIUNCA THUEHUIO (OecCMEepTHBIN) Mo-
TeHnuan Jymmu:

7T_p* _p
ul L=P_ _Pl_q.
(4 ¢ qj (12)

Hyma, Cestoi Jlyx ume-
10T MOTEHI[MAIbHBIC YUCIIA, KO-

2 2 TOpbIC UMEIOT OOPATHBIN MOPSI-
JOK IUdp B YUCIE, T.K. UX CBS-
4 4 3BIBACT OJHA W Ta K& MEHTAJIb-

Has Oerymiasi JTMHEWHAs BOJIHA
Tonkoil OHepruu, pacmpo-
crpansawomas B I[IpoctpancTse

42 24 BHe @Dopmbl. JTO AylIEBHOE
(Csiroit (Jlywa) | COCTOSHNE BIMSET Ha ¢duznue-
Jlyx) CKoe, T.K. moTeHuMal 42 MmosiB-

JBIETCA B CYIIHOCTAX, KOrja

Puc.3 CBs3p lymu u | «I1ajabMa» dbopmupyercs  3a
Cesaroro Jlyxa. cueT 3apsaoB p uq. (12)
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He nopnatomascs ravenuto (Tneny) 0eccmeprras Jlyiia
dbopmupyeTcss B BUXpe (POTOH-POTOHOB B YCIOBHSIX HATHYUS
OTHOILICHUSI UMITYJIbCOB MBICIIM U BOoOpakeHus. CMmepTHOE,
yxojsiee B TieH O0elkoBOe TeI0, BO3HUKAET MPU HAJWYUU B
BUXpe (POTOH-POTOHOB OTHOIICHUSI TPABUTAIMOHHOTO W Mar-
HUTHOTO 3aps0B (12).

13. JKuoe cMmepTHOEe OelIKOBOE TeIO0 U OeccMepTHOE
MEHTaJIbHOE CBSI3aHBI: BO-NIEPBBIX, BOJHOH (puc.3), a Bo-
BTOPBIX, HMC-TPaHc u3oMepueii Buxpeil ¢goroHoB. JTa 1uc-
TpaHC M30MEpPUYECKas CBA3b CO3/1A€T JIeBH3HY U NMPABU3HY
MOJIEKYJISIPHBIX LI€Neil yIrieBOJOpOAOB, JeBoe W MpaBoe Mo-
Jylniapue roJIOBHOIO MO3ra, PE30HAHC, B KOTOPOM HMEET
Kocmuueckuii [lorenumnas, paBuslii 36 x 28.

Pe3oHaHCHBIN TOTEHIMAI JIEBOTO U MPABOrO MOMYIIAPHid
TOJIOBHOTO MO3ra paBEH PE30HAHCHOMY MoTeHuuany Jymm u
Castoro Jlyxa, u 06a 3Tv pe30HAHCHBIE TOTEHITUATIBI COOTBET-
CTBYIOT MO BEJIMYMHE ThICAYe ATOMOB BOIOPO/A.

: Ayma-
Mo3sr-Kocmoc Kocmoc Boxopon (13)
3628 = 4224 = 1008=10’-1,008,

rae 1,008 — aTtoMHBINM BeC BOOPO/IA.

[Ipu aHTHMpE30HAHCE MEXKY CyMMaMH MMOTEHI[UAIOB MO3-
ra u aymu B KocMoce BO3HHKAalOT Pa3sHOCTh MOTEHLMAJIOB,
paBHas jorapupmMy HpPOU3BEACHUS BCEX IATH (POPM B3aHMO-
JNENCTBUH, CYIIECTBYIOIINX B PUPOAE:

JAyma-Kocmoc \ Mosr-Kocmoc ‘ B3aumoaeiicreue 14
(42+24=6 — (36+28=64) = 2 = g p,p,P:0.P5 (14)

rae 64 — norenuuan Su (Kuaura Ilepemen» u nose (9)

[Totenmman 66 GopMupyeT MUKPOKOMIIOHEHTHI OHMOKJIE-
tok. Hanpumep, MuxkpotpyOouka B mope siapa KJIeTKu ampu-
ouil uMeet orBepcTe B OpMe BOCBMUTPAHHUKA M PACCTOSI-
HUE MEXIy MapajulelibHbIMU TpaHsAMH paBHO 660A. Jlanee
KOMITOHEHTHI OMOKJIETKU CcTposiTcs o KocMuueckum 3akoHaM.
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lll. Kanbna. Bpema Anokanuncuca.

14. Imc-tpanc m3omepuss B mosne Marepuu co3aaer
Jesu3ny u npasusny cnupanen JJTHK u PHK, HO cka3biBaeTcs
Ha JIEBU3HE - MpaBu3HEe cyOcTpykrypa (9+0) maTepuHCKo
OunokieTkH 10 MuTo3a. Cxema noctpoeHus Takona [11]:

Kocmoc Cyo0cTpyKTypa CyOcTpyKTypa
-3apsabl JIEBU3HbI NPAaBHU3HBI

(15)

2{471 :pj:4zs(21z+5 S +7 & H9+0)—(=2) =—5 T < —9+0).
q

CyOCTpyKTYyphl OMOKJIETOK JIEBU3HBI U TIPABU3HBI CYIIE-
CTBYIOT B TOJISIX B3aUMOJICHCTBUN CBeTa, rae 3PGHEeKTHBHOCTD
paBHa 10. DPheKTUBHOCTh — 3TO TEXHOJOTUUYECKHM (hakTop,
BIIUSIIONIUNA Ha TpaHCHOpPMAIUIO cpeibl cBeToM. [Ipudem cBeT
uMeeT KO3(P(PUUUEHT pacIIMpeHHs, paBHbIA &, a CxaTusi —
paBHbIil 2. [Ipu anTUpEe30HaHCEe pa3HOCTh OyneT paBHa 6 = § —
2, a IpHu PE30HAHCE OTHOIICHHE COCTABUT BEINYHHY, PABHYIO
4. 9TO TEeXHOJIOTHUECKOE I10JI€ CTOJIKHOBEHUHN — B3aUMOJCHCT-
BUl  (DOTOH-POTOHOB CBS3aHO C HWMITYJIbCAMH  BOJIHBI
(a=E,c =1), gactunpl (b = mc.c = 1) cBeTa U 3IEKTPOMArHuT-
HO# cpefibl Mexk Ty HUMH (¢ = goploc’= 1) (puc.4)

O10o  rpaduyeckoe

. o o\ b ONUCAaHUE AOcosoTa
©co0o [Iudparop  mpencraBui
o000 10 toukamu (puc.4); a

c c Kab6bana, — 4eTblpbMs
[Mudaropeiiipl Ka66ana OykBamMHu 1 (IMOTEHIHAT

pe30HaHCa) M IIECThIO
3anATbIMH  (TTOTEHIIMAT
aHTUpe30HaHca 6) [13].

Puc.4 Onucanme A0coJIIoTa
Mucrepusimu Iudaropeiines
n Kado0aanl
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15. Ione AOco/I0Ta MOJYy4YeHO IKCIHEPUMEHTAIBHO.
DTO TOHKO SHEPreTUUYECKUI CBETSIIMICS HLITHNCOM (SIiIo) ¢
MOTEHIIMAJIaMHK TOJTY3JIIUIICOB £ 28 u £+ 27.

OO0yyeHre 3TUM CBEUEHHWEM WJIM €T0 BHAEOM300pake-
HHEM XOpOIIO BPAYyeT, MOBBILIAET YPOKAUHOCTh CEMSH B 7
pas3, paCKUCIIAET OYBY U T.J.

CBeuenue A0OCOIOTAa BO3HHMKAET Kak cxaTue TOHKOU
sHeprum cryctkom Marepun. OHo Bo3HukaeT B Heapax Cry-
cTkoB U B ¢popme Kynnaaunu peercsa u3 Heap k IloBepxHo-
¢t CryctkoB. B 37011 cBsi3u runore3a BepHaackoro o Tom,
41O AP0 3emiin GOPMHUPYIOT THAKeJIbIe METAIbI, SBIIACT-
cs Mamio3meii: snpo 3emuin popmupyer Aodcoaor ToHkoi
Suepruu, rpaputamus koroporo B 10* pa3s npessimaer rpa-
BUTALIMOHHBIN 3apsil:

I'paButanusa Adcosrora
p* = M =10% (16)
p  28-10%

Kaura /[3uan B Ctanna V onuchIBaeT 3TOT IPOLECC TAK:
«5. ®oxar pnemaer nATh [IpoaBUXEHWUH W CTPOUT KPbUIO-
KOJIECO Ha Ka)KJIOM yTily KBajaparta st YerBepsix [IpecBsaThIX
... 1 11 BOMHCTB UX».

Hato pacmudpoBky CTaHIIb:

®oxar — cxkarue. Ilare lIpoaBmkeHuld — npu cxaTun
BHyTpeHHee noje Abcomora (puc.4), ¢ 3QpHeKTUBHOCTHIO ps
= 10, ckUMaeTca KOCMOCOM, MYJbCUPYIOIIAM MEXKIY XaoCOM
u ["'apmonuen, B 1Ba pasa:

Bo3HnukHoBeHHE MYJbTHIIJICTHOCTH!

1 1 0
(05 =10 [odo=1|=5 u -5=p;-[odo. | (17
0 1

Bosnukaer nsarepuuyHas sHeprus cBssu. Ee IlogoOomem
ABJISIETCS] BOJOPOAHAS CBsI3b (5 KKajl (MOJb)) — OCHOBA YKMBBIX
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CMEPTHBIX OETKOBBIX Tel. BO3HWKAIOT MATH DIEMEHTOB, U3
KOTOPBIX, 10 WHIAYH3MY, COCTOUT Mup. @opMupyroTcs msaTh
da3 (cBer — 3¢up, ra3pl, KUIKOCTU, TBEPABIC TEJIA U KUIKAST
ma3ma) — cyoctanuuu Enunoro Kocmoca.

Kpbuiatoe kosneco — OeckoHeuHasi B3ammoTpaHchopma-
uus 3Heprud Martepuu U TOHKOW DHEpPruu 4epe3 UMITYJIbChI,
3apspl, NajJbMy:

Bo3HukHoBeHHe MYJbTHILJICTHOCTH

Marepus: Tonkast JHeprus:
3apsabl P HMITYJIbChI
Ddusnyeckoe q MeHTajibHOE
Pyna najapbMa Apyna.

KBaapar - uHepuuoHHas cucTeMa, B KOTOPOW MHEPHO/I
BpaIlIeHHUs] TOYEYHOT'0 Y4acTKa BOJHBI CBeTa paBeH T = 4.

YerBepo IlpecBATBIX — JHEPreTUYECKUE COCTOSHUSA B
Kpbinatom Konece (18). DTux cocTosiHUM 4YeThIpe: SHIOTEP-
MUs1, 9K30TEPMUSL, LINC-U30MEPHsL, TPAHC-U30MEPHUSI.

«eeee M V151 BOMHCTB MX — YUCIO cOUeTaHuil U3 YeTbIpex

no J[ga: C; = 4
(4-2)!
TEPMUU COBMENIAIOTCS.

16. anee Kuumra JI3man 0Oe3 BCSKOW CEKPETHOCTH,
npucywer Mucrepusim Beex Bpemen u Haponos, 1.e. naxe He
nombiuistist o Talinout lokTtpune, kKoTopyro ABropam Kuuru
npunuceiBaer E.Il.biaaBarckas, nuier:

=12, n0O PIEMEHTHI IK30TEPMHUHU U SH]IO-

«/Iunuku (Mbicau) ouyepunBawT TpeyroiabHuk, Ilep-
Bblii Enunblii, Ky0, Bropoii Exunbiii u Ilenrarpammy B
Aiie. I1o Kosabuo, HazBannoe «He mpectynmw» aAJs  Tex,
KTO HHCXOAMT M BOCXOAUT; KTO B TeueHne Kaabnbsl mpo-
asuraerca Kk Beaukomy [nio «byas ¢ Hamm». Tak Obuin
co3aanbl Apyna-Pyna; or Eamnoro Cera Cemb CBeTo-
yeid; o kaxkaoro u3 Cemm cemuxabl Cemm CBAT oveid.
Kogaeca oxpansior Koabuo». (Kocmorenesuc. Ctanua V).
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JIBa tpeyronsHuka: Ilepseiii Equnbiin u Bropoi ennssii,
NOSIBISIOTCA Kak AOCONIOTHI (puc.4) ¢ HUC-TpaHC U30MEPUEN B
3aMKHYTOW JIMHEHHON Oeryiieil BoJiHE cBeTa. (OKPYKHOCTH
niu Kosneco). OnucaTs 5T0 1mojie MOXHO 3II0poi - 3Be3na Jla-
BUja (puc.S)

OpgHako, 9TO CTaTHYECKOE
M300paKeHue  JUHAMUYECKOIO
AHEPreTUYECKOro IMpoIlecca, Ko-

N/ \/ TOPBIA TMPOUCXOAUT B TpPEXMEP-
HOM mpocTpaHcTBe. [loaToMy ero

ONKCAaHUE JOJKHO OBITh COBME-

‘v’ HIEHO C JBYMs MOJy3JUIMIICAMU

KBaHTa CBeTa, Kotopble KhHura

Puc.5 3Be3na /lasuna: | [lepemen omuceiBaeT Kak LluHb,

AOco0ThI B Oery- | mmeromieii mo 32 wmepornuda B

e 3aMKHYTOM BOJI- | KOKI0OH W3 ABYX  moiaycdep
He CBeTa. (puc.6).

17. B arom cimydae aBe noxycdepbl KBaHTa CBETa OyIyT
[IUC-TPAaHC M30MEPUYECKUMH KOJbI[AMH, BKJIIOYAIOIIUMHU B
CBOIO CTPYKTYpy TpeyronbHuk Abcomtota (puc.4, puc.6).

KBant cBera Oyner jereTh OECKOHEYHO JIOJITO MOTOMY,

YTO «TOIUIMBOM)» €MY CIIy’KaT BOJIHBI OKPY’Karollled MeTara-
JTAKTUYECKOMN CPEMBI.

OTH BOJIHBI KBAaHT CBETA IIorjomacrt, Hepepa6aTBIBaeT 3a
CcycT BBaHMOHGﬁCTBHﬁ " U3J1y4acT, Co3daBasa TCM CAMBIM TAT'Y
JJIA BCCIrO KBaHTA.
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BOJIHBI U3 MeTarajiakTukKH

IToaycpepa ceera:
LHHC-H30MepHS

Aocoaior (puc.4)

Ky6 - amopa BekTOpOB,
pnucauHbix B Chepy
~ Houne poron-poHoHHOM TSArH

Aocoator (puc.4)

IToaxycpepa ceera:

Koaneco T TpaHC-H30MepHusi

BOJIHBI U3 MeTaraJiakTuKH

Puc.6 Ctpykrypa kBaHTa cBeta: 3Be3aa JlaBuaa
B TpexMepHoM IIpocTpaHcTBe U IMHAMUKE ABHKEHMS.

Hanmuuue muc-Tpanc n3oMepun U moirycdep co3maet s
HUX TOYKY ONOPBI, paboTarollyto cama mo cede. 1o nmogodue
MioHxTay3eHa, BBITAIUBIIETO camoro ceds u3 0oyoTa 3a BO-
JIOCHI.

Ecnu cBer netut B 3Hporepmum oTKpbiToro Kocmoca,
T.€. B HEBECOMOCTH, TO TOJIE TITH OyACT IK30TEPMHUUYECKHUM.
OJHaKO pacHIMpEeHUE B MOJIE€ HEBECOMOCTH OXJIAKIAET ATY K-
30TEPMHUIO.

Ecnum cBer JIETUT B DK30TEPMUYECKOM IOJIE MPUTSHKEHUS
CI'YCTKOB, TO Tsira y Hero Oyjaer sHaoTepMuyeckas. B okpy-
Kalollel cpelie MaTepuu SHAOTEpPMHS TpaHChHOpPMHUpPYETCs B
sk3oTepmuto. Iloatomy HJIO, neratromme He Ha «KEPOCHHE»
10 NPUHIMITY HAIIUX PAKeET, a 1Mo 3aKkoHaM mnojera Ceera, oc-
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TaBIISIIOT B MECTax B3JIETA-MIOCAJIKU TOJbKO MEXaHUYECKUE OT-
MeYaTKH TUIA CIE0B HA MIIEHUYHOM IOJIE.

18. Paxerbl ucnosb3ytoT 3akoHbl HbloTOHA: nelicTBUE
pPaBHO MPOTHUBOAEUCTBUIO. OTCIOJ]a U KOHCTPYKTHUBHOE pelle-
HUE: CWJIa TATH U3 COTUIA JOJKHA OBITH IPOTHUBOIIOJIOXKHA Ha-
MpaBJICHHON TPAEKTOPHUU IOJIETA.

HJIO ne nacuaywrt Ilpupoay u neTarT 1O TOMY K€
NPUHLHITY, 10 KOTOpoMy JeTUT CBeT. B 3TOM ciydae cuna Ts-
v OyJeT NepHeHAuKyIsIpHa TPAeKTOPUH MOJIeTa, €CIU KOHCT-
pyktuB HJIO Oyzaet BoinmosiHEH B popMe J1eTalomieii TapeaKu.

Jletalomasi Tapeaka, Kak mogo0ue KBAaHTa CBeTa,
JI0JI’KHA UMETh IeCTh COMeJI: TPU - JUISl IIUC-U30MEPUH, TPH -
JUTs TpaHc-u3oMepuu (puc.6). 3anuck pexuma paboThl corer B
TOM ciy4yae OyJeT 3aluchIBaThCsA Tak ke, kak [lepemeHsl B

Knure IlepemeH: CIUIOIHOW WM Pa30OpPBAaHHOW JIMHUEW.
(Puc.7)

AN DN B~ W=

I Bce mects gBurarTeneii BKIIOYCHBI.

II YactuuHoe BKIIIOUYESHHE ABUTATEIICH.

III Bce miects aBuraresien OTKIIOUCHBI.

Puc.7. 3anuces IlepemeH oTHOCHTEIBHO
padorsl asurareas HJI10

[IpuueM comia MOTYT OBITh TTOJIHOCTBIO BKJIFOUEHBI (pHC.
7,1), mu6o momHOCTBHIO OTKItOYeHBl (puc. 7,II), mubo Haxo-
JUTHCS B IPOMEXKYTOUHOM cocTostHuH (puc. 7, I11).

B »TOl cuTyauuu 4MClIO CTENeHed CBOOOJbI MaHEBpa
HJIO ¢ ynciiom coueTraHuid BKIOUYEHHBIX ABUTATENICH U3 IIEC-
TH UMEIONIHUXCsA. ITO OymyT coueTanust 1 u3 6 =(Cy =6!/5!=6);
NBYX, TPEX, YEThIPEX U MATU U3 IIECTH, CyMMa KOTOPBIX paB-
Ha!
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6+50+120+360+720=1256. (19)

B ornuuune oT Halen pakeTsl HA «KEPOCUHE)», UMEIOLLYIO
BCET0 OJIHY CTemeHb cBOOO b MaHeBpa, HJIO obnamaer 1256
CTEINEHSIMU CBOOOIBI.

HpI/I‘IGM B YCJIOBHAX COYCTAHMWA HICCTHU 110 HICCTHU!

6 6!
6-6)! 0’

6
Cs (20)
BO3HHUKAECT CHHTYJSIPHAsA (MMEIOIIAasl HOJIb-TIOTEHIINAI) TOYKA
nepexosia K HOBBIM sHeprerudeckuMm (opmam. HackajabHble
pucynku IlpaciaBsiH ONKCBHIBAIM 3Ty CUTYyalUHIO TPEMS CO-
CyZlaMH B JIBUTaTelIe JETATEIbHBIX alnapaTosB.

Caet siBasieTcsl co3uaareseM Beero cymero. ITo nmpun-
Uiy cBoero nojuera (puc.7) cBetr GopMHPYeET Bce NMEePUOIH-
yeckue cucreMbl B nojiix ToHkux DHepruii (Apyma) u B
noysix Martepum (Pyma): B ToHKHX OHeprusx nepuoadye-
CKYIO CHUCTEeMY Icuxuueckux 3Hepruit (7), B mose Martepuu —
NEPUOJIMYECKYIO CUCTEMY XMMHUYECKUX AJIeMEHTOB (8). Mex-
oy HUMU (popMuUpyeTcs MepUoIUYecKas CUCTEMa FeHOMOB U
NEPUOUYECKHE CUCTEMBI 3aNIAX0B U 3BYKOB.

OcHoBoii popMupoBaHUS MEPUOAUYECKHUX CHCTEM SIB-
Jasiercs cnekTp cBera, Cemb CBeroueid ot Equnoro Csera,
rae cemmxabl Cemb CBeToYei, T.K. MOTCHIIMAT 7* =49 sB-
JSI€TCS MOTEHIIMAIOM «000JI0YKN» KBAHTA CBETA.

[Tpu Tpanchopmanuu oaHON (HOPMBI SHEPTUU B JIPYTYIO
nerko yroautbh B Henpa sk3orepmuueckoro sigpa. [lostomy
npusbiBbl «He npectynm» u «byns ¢ Hamu» - octarorcs akry-
AJbHBIMU.

19. E.Il.bnaBatckas — He mepBasi, KTo paboTtan ¢ Kum-
roii JI3man. 3a ThIcsUeneTus q0 Hee Haa KHurou padoranu
Kao0amucrsl apeBHero M3pamis, BbaBas ux Y4eHUE 3a
cBoe (rnaruar): «Kamaplii 371eMeHT ¥ NPUHIUI, KOTOPbIH
KOI1a-iu00 HUCIO0JIb30BAJICA B BeYHOM npouecce Kocmuye-
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CKOI'0 POKJAeHHUs, POCTAa U pacnaga, HaXoAUTCs B MPO3pay-
HOIl cyOcTaHmUM 3TO Bcé uyyBcTBywIei cdepbl. ITO
Kocmnueckoe fiino, koropoe He packoJsiercs 10 Beaukoro
usa «byab ¢ Hamu», koropbiii ecth koHen Lukiaa Heoo-
XOMMOCTH, KOI/Ia BCEe BellM BO3BPAIAIOTCA B HAYAJO
BCeEX Belen».

He pazo6paBmvics ¢ CymHocThI0 Y4eHus Benukoil [{u-
BIJIM3AI[MM, BETXO3aBETHBIE M3PAUJIBTSIHE CTalIM IpHUCIOcad-
JUBaTh 3TO Y4YeHHE Uil (POPMHUPOBAHUS COLHUAIBHBIX CTPYK-
Typ HacejeHus 3emsid. DTy MO3UIHUI0 OHM OOOCHOBBIBAIOT
TeopeThdecky, Bblllyckasg Topy, Taamya... win B mepeBoe
Ha pycckuid Knuru: «3akon», «lyma 3akona», «Jlyma ay-
mm 3akoHa». Ho mepen HUMHU cTOssIa KOHKpETHAs 3a7ada I1o
KaKoMy IIyTH UATH: MO0 MYTH JYXOBHBIX WJIH MO MYTH MaTe-
pHUANbHBIX HeHHOcTel. OHU BHIOpAIM PHIHOYHYIO IKOHOMUKY
u npuHuun «Paszaens u BiaacrByin».

DTOT BBHIOOP BO3HUK OT HEAOMBICJIMS, T.K. IO 3aKOHaM
Enunoro Kocmoca mpenenamu cyiiecTBoBaHUsS B BUXpe (o-
TOH-(OTOHOB SBJISTIOTCS IJIEKTPHUYECKHE Y TPABUTAIIHOHHbIE
(JiyHHBIE) TIOJISI, BO3MYLIAIOIIIKNE OKpY>KawIlyto cpeay EnunHo-
ro Kocmoca:

MepkaHTHIBHOCTD U lyXOBHOCTD

MepKaHTHJIBHOCTh JyXOBHOCTH 1)
p p*
K, =[odo=8-3-11.10" K, = [pdop=83-11-10"%.
q q*

[IpencraBnenue B Tabiuie 21 B Moeil TpaKTOBKE O3Haua-
eT, uro B CollmyMe C PHIHOYHOW 3KOHOMMKOW HBOJIIOIUS Ha-
YYHO-TEXHHUUYECKOr0 mporpecca Oyner 0OecKOHeYHA MaJja
(Ki/K2 = 10™), B T0 Bpems xak B JlyxoBHOM Mupe Kocmuue-
ckoro ConpyxectBa Hocureneir Pazyma Hay4HO-TEXHUYECKUI
nporpecc A0cTUrHET bBoxkecTBeHHOro mnoreHuuana Bcero
Kocmoca (Ki/K: = 10*). D10 Bemukwuit Jens «Bbyans ¢ Ha-
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Mm». Beibupaii myTs JlyXOBHOCTH, a HE PHIHOYHOW SKOHOMHU-
KH.

20. 3emns m3BeuHo noja BausHueM Kocmoca poxkaasa
nuswiausanun Hocurenen Pasyma. Poxnana u BociureiBajia
B TeueHue Kaabnbl win B uHTepBajic BpemMeHH AmokaJjui-
cuca, onucanHoro Moannom borocioBoM B «OTKPOBEHMSIX).
ODTOT UHTEPBAJ BPEMEHU UMEET JICBU3HY WM MPABU3HY BpeMe-
HH, KaJI0e M3 KOTOphiX paBHa 3°10° mer, a obuiee Bpems
PaBHO IIECTU MUJUTHOHAM JIET.

3a 3TOT CpPOK KaxkJas, BHOBb POXKJICHHAs IIMBUIM3AINS,
JOJDKHA MPOUTH ucnbiTaHue KapMoid, T.e. JOJDKHA HAYyYUThCS
COIOCTABJIATh IPUUUHHO-CIICJICTBEHHBIE CBSI3U HA YpOBHE bo-
roB. Takas nMBHIM3AIUS BBEDKHUBET, MO0 ocBouT KocMmoc, u B
Npe/IBePUN TeOKATAKJIU3MOB 3BaKyupPyeTCsd Ha Jpyrue
manetsl. Hampumep, B cucremy mianer Co3Be3auiit OpuoH
unn Cupuyc, Kak 310 caenana Beaukass Husuiauzauusa AB-
TopoB Knur u Crpourenei [Iupamun na 3emure.

Ecnn umBunuzanus B teueHue Kanablbl HE CMOXET 1OC-
THYb JTyXOBHOCTH Jitozieii Bonn u Moru, onmcaHHbIX TeoreHe-
3MCOM, TO Takas UBUJIM3AIMSA OyJeT CMETEHa C JIMIa 3eMJIu.
[To BugMMOMYy, Takasl CUTyalMsl Mpou3ollia ¢ ATIaHTaMH, O
kotopbix Knaura /I3uan rosoput kak o Hocurensx Pasyma c
3akpeIBIIUMCS Tperbum ['1a30M, T.€. MO-BUIUMOMY Kak O 6€3-
JYXOBHBIX B 3TOM KOHTEKCTE.

CeronHs Ha nuctaHiuMu B oJHY Kanbely HaxoauTces Haia
[uBunuzarus, 1 BOIpoc Oy1eM JIM Mbl CMETEHBI C JIMIA 3eMJTU
WJIA JIOCTUTHEM YPOBHS Jrojaer Boin u Moru, mono6usix bo-
ram, pelarh TOJIbKO HaM caMuM, HO ciyiias Benukux. A oHu
HACBITUJIM CBOMMH 3HaHMSIMU Kaxablii DTHOC 3emiu. [losto-
my Te3uc «B Hauane Obuto CroBo», otHocutcss k CioBaMm B
Knurax, Hecymux Cer 3HaHHM.
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Ho »To coBepmienHo Henpuemsiemo K KHuram, npusbl-
BAIOIIUM K MPUMAaTy YacTHON MaTepuaibHOW COOCTBEHHOCTH.
Tak, Hanpumep, BbIOpaB MyTh PHIHOYHON IKOHOMHUKH, HYJIEU
npeBHero Mspawns cramu yTBepXkaaTb, 4TO OHU borom wus-
Opannbiii Hapod. Ho bor He pacucT, He HAIMOHAIUCT, He
cuoHuct. bor ¢ Hamu, n B Hac caMmux, H00 KaKIblii M3 HAC
— nesiMHKa Equnoro Kocmoca.

IV. K cBety EgnHoro 3HaHug

21. PaccMoTpuM mpoOJieMbl COIIMYMa B CBETE 3aKOHOB
Ennnoro Kocmoca .

He 3Hast, 4yT0 TBOPAT, NPEACTABUTEIN 3aKYJIHCHI BbI-
TAJIKHBAKT Ce0sl 32 TPAHM MEHTAJIbLHO »KMBOr0 B BeuHocTh
Cmepreasnoro Kpyra. [Ipussissl «He npectynu» u «byab ¢
HAMM) 33aKYyJINCOM HE YCIBIIIAHbI, HO 3aTO cO3/1aH ¢eTul To-
BAPHO-JCHEKHOM SKOHOMHUKH, TZI€ CErOJIHS M CaMu JIC€HBIH
CTaJy TOBAPOM, OPYAUEM CIEKYJISIIUN.

BromxeT ToBapHO-ACHEKHON YKOHOMHUKH Oa3upyeTcs Ha
npuMaTte 3allUuThl YaCTHOM COOCTBEHHOCTH IO BCEM HaIlpaB-
JICHUSIM JKU3HEACSATEIIBHOCTU COLIMYMa, & TaKX€ CTPEMJIEHUU
MOIOPBaTh CIOCOOHOCTH COLIMYMa K CONPOTHUBJICHUIO HEraTH-
BaM, llepeaBaeMbIM CPeACTBAMH MacCOBOM MHpopManum.

Cucrembl 00Opa3oBaHUsI, MPOCBEIICHUS, MEAUIIMHBI, HUC-
KyCCTBa M HayKud (PMHAHCHUPYIOTCS 1O OCTATOYHOMY TMPHUHITHU-
ny, a penurno3nbie KoHdeccuu, kak mpaBmiio, OTAEICHBI OT
rocyzapcta, n6o Penmurnosnsie 3amoBean oJMrapxmyeckoit
3aKyJIMce MEIIaloT.

[TopasutenbHas cutyauus cioxuiack B Hayke. OcoOen-
HO B 00JIaCTH 3JIeKTPOMAarHeTu3Ma, 0TOPBAHHOIO OT I'PaBH-
Tauuu U cBera. OnpenenuB SKCIEPUMEHTAIBHO JJIEMEHTap-
HBIA JEeKTpUYecKuil 3apsn (q), Hayka JoJKHA Oblla MCKaTh
3JIEMEHTapHbIE MArHUTHBIA M TpaBUTALMOHHBIE 3apsabl. Ho
3JIEKTPOMATHETU3M IIOIIET MO IMYTHU «IpaBUJ OypaBUMKOB U
JIEBBIX-IIPABBIX PYK».
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Maxas pykamu, Haiia Hayka U OOpIIbl C JDKEHayKaMu 3a-
TONTAJIN B I'PA3b CBSA3b JYXOBHO-MEHTAIBHOIO U (PU3NYECKOTO,
XOTsI 3Ta CBSI3b KAXKJ0€ MTHOBEHUE Y4YacTBYET B OOMEHE WH-
dbopmanreit Mexy 3apsaamMu U umnyiascamu [1 + 14]:

ExnHoe MeHTAJIbHO-(PU3HOJIOTHUYECKOE MOJIe

dusznosiornueckoe

20
MenTaabHoe 10 (6uoxerka) 10 20

22
p* =28 | W =14 | g*=16 | p=28 | u=14 | q=16 | >

72 B —— 72

B. *:_.1020 -— _'10—20:
CH = . n

2 |

«Pycckue PyHBI» ONKMCHIBAIOT MEHTaJIbHO-()HU3HOJIOTH-
yeckuid sHeprooomed (22) kak KuByrw Hutb Kusznu mociae
Kuznu. 1ot 00MeH Gopmupyer B noje Martepun (CrycTkax)
NEPUOJANYECKYI0O CUCTEMY XUMHUYECKHX 3JIEMEHTOB, a B MEH-
TaJIbHOM TI0JIE UMITYJILCOB (DOpMUpPYETCS NEPUOIUYECKAsT CUC-
TeMa TOHKHX (B TOM 4YHCIIE MCUXWYECKUX) DHEPruM, rae mo-
TEHIIHAJ «000JI0UKK» (TOBEPXHOCTH) paBeH 49.

B ncuxmyeckux moJiAX 3KBHBAJEHTOM «000JOYKH»
nojieii ¢ @opmoil, Oymer HABJATLCA CeMepUYHAS
T, +T=4+3=7, pacmupsioniasica BerBb Kynmnamaunu (7/2)

BHe ®OpMBI.

22. KomnexktuB Hocureneun Pasyma, ananmmsupys npu-
YUHHO-CJIEACTBEHHBIE CBsi3u EnmHoro Kocmoca, HakarmBaer
OTIBIT U cO3/1aeT 6a3uc conuyma. (puc.8)
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DMormu ‘
i
—’(—_/_ MeHTaTHTET
-COIUYMa
A
\ Hamsts p*
AY
A
3
3
3
Muptin p* 4 Crnoso

Boobpasxenne q* L

Ob6paszoBanue| A [Hayka|

IIpocesmenne| [HekyceTro|

Puc.8 Counym un JInunoctb:
MEHTAJIbHOE U pu3ndecKoe

B Enunom Kocmoce onbIT npuoOpeTaeTcsi myTeM aHallu-
3a MEPEXO0JIOB MEXKAY MNOJsIMU TOHKOM DHEpruu u DHEpPruu
Marepun.

BekTopHBIM ONUCAHUEM 3TUX MEPEXOJIOB SBISIETCS JITHO-
pa-3KBUBAJIEHT BeIUKOM [Iupamubl.

B wuneane basuc Commyma jomkeH OBITH OMHCaH IIPO-
nopuusiMu Besnkoi [Tupamuas (puc.8)

ba3uc COIII/IYMa — 3TO HE€ CTAaTHUYCCKOC, a TUHAMHNYCCKOC
IT0JIC.

JluHaMmuKa coliyMma HarpaBlieHa Ha (pOpMHUpOBaHUE MEH-
TaquTeTa JUYHOCTH, HO MEHTAIUTET JIMYHOCTH MMeeT cBoei
LENbI0 KOJIMYECTBEHHO-KAY€CTBEHHOE COBEPILIEHCTBOBAHUE
Commyma. [Ipuyem JImyHoOCTH fIBJIsIeTCSl ABMKYIIEH CHJIOM
Coumyma: He Bce MEpPBOOBITHBIE Cpa3y BbIAYMaJIM TOMOpP, a
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CHayana KTo-TO oauH. B cBow ouepens Coumym o0si3aH
o0ecrneyuTh rapMOHUYHOe pa3Butue JIMyHOCTH: HE OOec-
MIEYUT — BBIMPET.

Obecnieuenne quHamuueckoro pa3putusi basuca Coumy-
Ma ompeensierca ypoBHEM (PakTOpOB, BO3ICHCTBYIOIIMX Ha
JImunocte. K Takum Qakropam, Mpexae BCEro, OTHOCITCS
Cucrembl IlpocBemenussi 1 O0pa3oBaHusi, CBSI3aHHbIE C
Hayxkoit u UckycctBom B Equnnom Ilose Hocureneit Pa3y-
Ma (puc.8).

OtpeiB Cucremnl ¢opmupoBanus JImunoctu or 3a-
koHoB Eaunoro Iloass nmomoGeH ceronssiiHeit «pedopmer
oOpa3oBaHMsl B «IeMOKpaTuuyeckoin» Poccum: He 3HawT —
Yemy yuuTsh, HE 3HAIOT — Kak y4uTs.

CJ0B0 (KOMIUIEKCHBIA «y4eOHBIN Mpolecc»), MoJTyYeH-
HOE OT couuyMa, popmupyeT Mbicab, [lamsaTe, BooOpaxenue
Jlnunoctu (puc.8).

CnoBo ot30BeTcst Omonusimu, [TpuBbrukoit, [Toctynkom u
MupoBo33peHreM cHadasia - JIM4HOCTH, a 3aTeM - coMyMa B
nesnaom (puc.).

bopr6a mexay HobOpom u 3mom uuer 3a MupornoHuma-
Hue, unetr Ha ypoBHe Co3Hanus, u Kusnu Cwmbicn B [[Brxke-
HUU TOM.

boprba 3a Co3HaHue mpeAonpeneisieT CMEPTEIbHYIO
CXBaTKy 3a CpEICTBa MaccOBOM HMH(OpMAINU, KOTOPYIO MBI
BUJIUM CETOAHS BO BCEX CTpaHax Jr00Oi OOIIECTBEHHO-
HKOHOMHYECKOU (popMaliuu.

Oxonuanue boprObl CBsA3aHO C mepenadeld HHPOPMALMH
HE Ha AJIEKTPOMArHUTHBIX BOJIHAX, a Ha BOJIHaxX ToHKOI DHep-
run B 10 obicTpee CBera. Takoit moToxk WHGOPMAIUKA HUC-
KJIF0OYaeT 30MOMpPOBaHUE JIMYHOCTH. TakuM MOTOKOM HHQOP-
Manuu moibdyercs Kocmuueckoe CoobmectBo Hocurenei
Pazyma. HampaBbTe cBoM ycunus juisi BeryruieHus B 3To Co-
0O0IIEeCTBO.
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23. Couuym u JInyHOCTH (pUC.8) OMUCHIBAIOT CYIIHOCTD
Yueonoro Ilpouecca, T.e. mexanusMm H3BjeyeHuss 3HaAHUM
n3 PeaabHocTu. Ho PeanbHOCTh HalIMX 3HAHUM, OTIUYHBIX
ot Mmmo3uit, sBisier, npexiae Bcero, ZKuBasi 3emJisi, Hama
Mars, poxnatomas Hocurener Pazyma, nuBuin3amnuo 3a 1u-
BWJIM3aIMEN, BOJIHA 3a BOJIHOU. [[0aTOMY MEpBBIM MpeIMETOM
Ha myTd K EnuHomy 3Hanuio poimkeH ObITh KocMorenesuc u
ero cBsa3b ¢ 3emuieit.[1,2].

CaoBo, xotopoe 0b10 B Hauane (bubnus), mpexnae
BCETO, MPO3BYYAJO Il Hac OT Yuwurenen Hammx B KuHure
J{3naH:

«1. IlpenBeunass Martepp — Poxkaarias, COKpbITasi B
ceoux IlokpoBax Beuno-HeBuaumelx, eme pa3 apemaJia B
npoaoskennu Cemu Beunocrei.

2. Bpemenu He ObL10, OHO MOKOWJIOCH B BeCKOHEeYHBIX
Heapax IIpogo/xuTe IbHOCTH.

3. Becesienckoro Pazyma He 0bL710, H00 He ObLIO AX-XH,
4yT00BI BMECTUTH Ero0.

4. Cemu Ilyreii k BiaxencrBy He ObL10. He ObL10 M
Beaukux Ilpuunn Crpananusi, 60 He ObLJIO HMKOIO JIsi
MOPOKIEHUS UX U 000bIIEHNSI UMU.

S. Enunas tbMa HanoJHsJia becnpeneabHoe Bces,
yro0bl OTen-Mateps u CbIH emie pa3 OblLJIM BOEIUHO, a
Coinbl He mnpoOyauiaucs eme aaa Hosoro Kogeca wu
CTpaHcTBHI B HEM».

[Io cymectBy 3T CTaHubl onuceBaroT «COTBOpeHHE
Mupay, KOTOpoe B pa3aIu4HbIX BapHalUsax OMUCHIBAIOT Mudbl
u Mucrepun ymenmux Pemuruit u @unocodekux Yuenuii, a
Tak)ke coBpeMeHHbIe penuruo3nbie Kondeccun. Jlng marnsu-
HOCTH pactindpyemM KIro4eBbie Ppasbl:

1. TlpeaBeynass Martepb pOKIAAOINAS — 3TO IUIAHETHI,
Ha KOTOPBIX 3apokaaercs JKu3Hb. 3apoKaaeTcs MepuoIn-
4eCcKU U u3BeuHO. OHON M3 TaKMX IJIAHET SBIISICTCS 3eMJIS
B miyOnHax BoJ KoTopbix (Beuno HeBuammebix) Tonkue
Oueprun Kocmoca GhopMupyroT cMEpTHYIO OHOJIOTHYECKH
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xuByt0 Mareputo. Takoe popmupoBaHue MPOTEKAET B yC-
JIOBUSIX aHTHpEe30HaHca, koraa Ty + 1= 4 + 3 = 7 (mpo-
nokuTeabHocTL Cemu Beunocreii). [Ipu pesonance mno-
sBIIsieTcs noJje ¢ oubnerickum Yuciom 12=4-3 =T, T.

2. Bpems — 310 uHTepBaa IIpomoskuTe IbHOCTH, B
TedyeHHe KOTOpPOro oaHa ¢popma JHeprum Tpanchopmu-
pyercsa B apyryi. ®@pa3za — «Bpemenn He ObLI0» 03HA-
yaer, 4T0 mpouecc TpaHchopmMauuy JAHHOM KOHKpeT-
HOI1 (opMBI JHEPIUH elle He HAYUHAJICH.

3. BceaeHckuil pasymM — 3TO JHepreTu4yeckKoe Mera-

rajaktudeckoe moJie cpeast (¢ d¢), BO3MylIEeHHOE UM-
MyJIbCAMM U 3apsiIaMu:

Bcenencknit Pazym u Ax-xu

AX Xu

p* 1 P 0 (23)
jcp d@-jcpdcp-uz =7%.12-44= I(pd(p-j(pd(p-(u*)z =—7%.12-44=
q* 0 q 1

0,066(23)-5* —0,066(23)-5%.

B stom (23) cnyuae «Ax» - 310 XKuznup nocne XKuzuu,
T.€. MEHTaJIbHAs cpela UMITYyJIbcoB p * U q* BHe Dopmbl ¢

MArHUTHBIM CTYCTKOM M* B 3TOM CpeJie.

DHepreruueckoe nojie «Xm» (23) — 370 cMepTHas KU3Hb
GEJIKOBBIX TeI C MEHTAIBbHBIM HMITyIbcoM mamsat (p*)* B
3TOM moJje cryctkoB. [Ipnuem cama IlamsaTe — umnynsc BHe-
®opwmbl. [ToaToMy, ecnu HaBsi3pIBaeMasi cuctemMa o0pa3oBaHUs
U MACIOPTHOTO y4€Ta HACEJEHHs] COTPET y DTHOCOB 3THHYE-
CKYIO MaMsTh, TO TaKOW DTHOC OyAeT BBHIOPOIICH 3a TPaHU
cmepreabHoro Kpyra. He mpectynu!

24. BJajkeHCTBO HACTYMaeT TaM U TOTJa, TJe eCTh (u-
3UOJIOTUYECKUE PEUENTOPHBIE TOYKH — U3Ty4aTelId MEHTAIb-
HOW SHEPTrHH SMOIMOHAIBHBIX BOJIH: PAJOCTH, TOpPs, JIIOOBH,
HEHABUCTH U T.1. (puc.9).

252



T=3

Mane
Ena-
HEHCTE

KM zny4aTens KsnyJyaTene

1. AHTHpESOHAHC

MsnyyaTenE

S
"Bensiv Beik nokpein KpacHyrwloposy™ (4,14)

2. PesoHaHC

Puc.9 Pe3oHaHCHO-aHTHPE30HAHCHBIN PeKUM
u3Jjayyaresieil SMounii (HepBHbIE KJIETKH)

Teorenesuc Kuuru JI3maH OmNUCHIBAET 3TH COCTOSTHUS
Tak: «beablii Bbik (kBaHT Oenoro cera) nokporl1 Kpacuyro
KopoBy (kpacnas ob6sacth ciekrpa cBeta) (puc 9)

DTO Moje MyJIbCUPYET B PEe30HAHCHO-aHTUPE30HAHCHOM
pexume (puc.9)

B none cBera ¢ noBepxHocThio 6 (KyHnanuuu) Bo3HHKA-
10T noteHnuansl dymm [6] 72 boros, mountaemberx Kab6amnoit

[5]:

Buxpb poToHOB
AHTHpE30HaHC Pe3onanc
TotT=4+3=7 Tor =43=12 (24)
IIEPUOANYHOCTH
T(Qe=6)=42 | 12(Qs=6)=72
Hyma [6] boru [5].

IToCckOJIBKY 3HEPreTUYECKUM MPOLIECC €€ HE HAUMHAJICS,
To ecrectBeHHO He Obuto U Cemu IlyTteii k BaaxeHncTBy
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(puc.9), He OBUTO W HEPBHBIX KJIETOK, U3IYYAOIIHUX (MOPOK-
JAAKOIIUX ) DMOIIMH, a TAK)KE MOTIOMAIINX (000JbIIAI0IINX-
csl UMM ) SMOILIUIA.

25. Eaunas Tepma Hanmoansiiia becnpeneanbnHoe Bce
OTHOCHTCS K IOJIIO C3KATHSl (UEPHBIN LIBET).

IHep M

Pacwmpe-
H:Emnp /&\pmame
f-. NL
N \"\ MMy Gl

CHATHE: Pac wmpeHme:
Towvio /T =2 ToC /o = &

MMy NBC Pac WHpEHA A

BonHa cxwaTKa:
G
[(Towio f C=2) =64

MmNy NEC CHATHA

BonHa pac i MpeHK a;
ToC 'Wo=8)7 = 64

Puc.10 Crpykrypa u norennuas I'naza [armsi

MakcumanbHbIM MOJIEM CXKATHsl SIBISETCS ACTPOHOMH-
yeckass Yepnas JIpipa, nornomaromas Bee, Bkimouas Cser,
HO u3Jy4yamomas Heirpuno [11,13].

B makpo m Mukpo — mupax cocymectByrorT Ilomoous.
[Tonobuem YepHoii IbpIpbl B MUKPOMHUPE OYyIET Jla3epHas TOY-
ka. B Helt u Bomna (Matb) u yactuna (OTen) nmotepsyiv CBOIO
($a30ByI0 MHIMBUYAIbHOCTH (elle He POAWINCH), U He M3-
ay4yaiot (Coina). B nazepHoil Touke xujakoi miua3msl [11,13]
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OHH elle pa3 ObLIM BOEIUHO. (MMEJIU OAMH U TOT e (azo-
BbII cocTaB (DTO COCTOSHUE U3y4YaeT ATHU-HOTA).

Ho Kuwura JI3uan 3amaetr HaBojsmue Bompockl: «9. Ho
rae obi1a Jlarma, korna Anaiia Beenennoii 0bi1a B Ilapa-
Maptxa, u Besunkoe Kouseco 0b1710 Ananynaka?» [1]. OTBer
Ha ATOT Bompoc naet Jlaocckas dunocodus, BBeIs CUMBOI SIH
u Uasb (puc.10). Ero ocraercs Tonbko pacimmdpoBarh, 4TO S U
Jiearo 11 Bac.

Cxatblil uMinynbC (4epHbIA KpyxkokK) (hopMHUpyeTcs To-
r71a, KOrja TOYEYHbIH y4acTOK BOJHBI CBETa MEPEXOJUT OT
AJIEKTPOMArHuTHHIX Koyiebanuit (¢ = m [11]) k BpamieHuto
(w,n/2[11]) mo xBaHTOBOI oOpOUTE. BO3HUKAET UMITYJILC

cokarust: T,0,/ ¢ =2 (puc.10)

Ecnu TouedHbIH ydacTOK BOJIHBI MEPEHAET OT BpalleHHUSI
K DJICKTPOMAarHUTHBIM KOJIEOAHUSM, TO BO3HUKHET HMITYJIbC
pacmpenust: Tyc/®, = 8 (0enbiii Kpyxok, puc.10)

26. Ilynbcanmsi cBeTa - 3TO MPOIECC MEPUOIUUYECKOTO
nepexosibl. Mexay cCKaTUeM W PACIIUPEHUEM, MEXIY HM-
MyJbCaMU W 3HEprueu. B 3ToM mporuecce UMIyibC CKATUS
JIOCTUTHET SHEPTUU pacllIMpeHust 3a cyeT cBeTa uinu Kynnanu-
HU (puc.10), a 3aTeM Mo X0y BOJHBI TpaHC(HOPMHUPYETCS B
SHEPIHUI0 CKaThA 0€3 MOTEPU COOCTBEHHOM YHEPTUU:

PaBHoBecHe MeKIy JHEPrUsIMH CKATUA (UepHas
MOJIyBOJIHA) U paciiupenus (0esiasi MOJyBOJIHA)

(puc.10)
(Tomo/czz)(7/2+5/2=6) — 64 — (TOC/O)OZ 8)2 (25)
Cxarie, N < Pacummpenune —
e 2=1g p,p, P304 Ps

rae 7/2 + 5/2 — Kyananvuau .
B3aUMOJIENCTBHE

B 3TOM ciiyyae cyMMa OTHOIIEHHWM SHEPIUU K UMITYJIbCAM
JACT COKPOBEHHYIO COPOKOBUIY, Pa3HOCTh-NOTEHIM A CBSTO-
ro Jlyxa: ToUe4HOro y4acTka BOJIHBI CBETA!
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(puc.10)

KoMOnHanmusa MUCTHYECKHUX MOTEHIMAJIOB

64 /T,0,/ c=64/2 =32 (Lluup); 64 - An

64 /Tyc/m, =64/8=8 n32+8=40;32 8 =24,

(26)

Bosnukaet cryctok SlH ¢ moteHuuanoM 64 U 1uc-TpaHc

nosycdepsl MHb ¢ moteHmamom =+ 32.

kocmoo p*hi* [
— Tpagp
q A=)

Hunkaa dbasa:
[MOpA, OKeaHE!)

NuTocdepa
[Cy wa)

EN TR
[HuaEan daza)

Henpa Anpa:
[MEHTOMamMmMa)

MoBEpXHOCTE HELE:
{afup)

ATmochepa;
(rasel

Puc.11 Crpykrypa Crycrka (3emun).

OIIHI/IM N3 TaKUX CTYCTKOB ABJIICTCS Hallld IJIAHCTA 3em-

a5 (puc.11).

OHepruio Hama 3emilsl 4epraeT U3 OKPYKAIoIIEro 3HJ0-
Tepmuueckoro xosogaHoro Kocmoca Heecomoctu, rae mo-
TEHIMaJ ONpeAeIeTCs] MEHTAIbHBIMUA UMITYJIbCAMU

p*, W* u QqQ* B yCIIOBUSX IMyJIbCAIIMN MEXIY Xa0COM H

I'apmonuein:
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ITorenumnaa B Kocmoce HeBecomocTn

1

1
p* 7 20 2 22 108
K==—n*lpdp=—-14-100"-—=7"-5°-10
7" [ _([(/’ 4 4 ) s

(U3 Xaoca k 'apmonun) 27)

* 0
—sz—*-u*j(p d¢=%-14-102° -(—%}—72 :52.10'"
q I

(ot I'apmonnu k Xaocy).

[ToTok (hoTOHOB, HampaBiieHHbI U3 Xaoca B ['apMoHuUIO
BO3HUKAET TaM, I'JI€ BOKPYI MacC MOSIBISAECTCS MNPUTSIKECHHUE;
BUXpb OT ["apMoHuM Kk Xaocy cBsi3aH ¢ U3IydyeHUEeM (HOTOHOB
MOBEPXHOCTBIO MOJS MPUTSHKEHUS. B 3TOM cllyyae colHEUYHbIe
Terible (OTOHBI TPAHC(HOPMHUPYIOTCS B XOJOJHBIE JTHOMUHEC-
neHTHele. Bo3nukaet Aypa. Iloriomienue Aypsl CONpOBOXKIa-
eTcs ee Tpancopmalueit B TEIIbIA COJTHEUHBIN CBET.

27. Bce KUBOE - HEXXUBOE MOTIJIONIAET — U3IIy4YaeT Aypy.
Kupas 3emns — He uckimodeHnue. Cornpukacasch ¢ atMocde-
poit 3emiin, BUXpu POTOHOB X0JOAHOTO IHAOTEPMHIECKOTO
Kocmoca HeBecomocTu TpaHC(HOPMUPYIOTCS B TEIUIBIA COJI-
HeuHbld cBeT. M3myyasce 3emneit B Kocmoc HeBecomocTu, k-
30TEPMUYECKUN CBET 3€MJIM BHOBb CTAHOBUTCS XOJIOJHBIM JH-
JOTEPMUYECKHUM:

N3iaydyeHune-norjaoumeHmne
KocMH4YecKoil sHepruu CrycTkom

Kocmoc CrycrTok

Q |

ot I
q*u O(P P-py-py = Hl(P Q-p3-Py = (28)

74107 Lo 10 = T g0 [ —L)g02 004 =
4 2 4 2

7?.52.107 «£5-72.5%.107,
e K=-10"/107=-10 u {gK=—11=—(9+2).
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[TosiBnenue cyoCcTpyKTyphl (9+2) MaTepuHCKOM OHMOKIIET-
KU T[PU MUTO3€, XPUCTUAHCTBO JOHOCHUT 10 HAac B (opme
Hormbl 0 Hemopounom 3avatum CesiToii aeBbl Mapuu,
u00 310 Cama /Ku3Hb.

O6 »tom xe roBopatr Mu¢psl o Jlakmmu (MHayusm u
¢unocodust Moros).
28. Ilo-BUaAMMOMY, KUBBIMU OYIyT SIBJIATHCS T€ CTYCT-

KA, B KOTOpPhIX d(PPEKTUBHOCTh B3aUMOJCHCTBUSA CBETa
1

(ipsj.(p do = £5) peanu3zoBaHa MOJHOCTHIO B MATH (Pa30BBIX CO-
0

crosausix [lpupoast: a3¢up ToHkON DHEpruu, raspl, KUIKO-
CTH, TBEpJbIC Tena, kuakas miasma [11,13]. B Ttex crycrkax,
r7ie Kakas-To (pa3za OTCYTCTBYET, )KM3Hb HE BOSHUKHET, U OHU
ocranytcss Kamuem, MeraJsiom [1,3], a Tonpko 3atem mosi-
BiTcs  Pacrenusi, CBsillleHHbIe KUBOTHbIe, ManHy-
Mpbicautens [3]. Ho 3emus, obnanaromias BceMu msaThio (a-
30BBIMHM COCTOSHUAMU siBisieTcss ZKuBoi, UyBcTBYIOIIEH U B
®opwme. (puc.9,10,11 [1,2,3],). bonee Toro, 3emus siBasieTcst
Hameid MaTepblo U ee He TOJIBKO J0UTh, HO 1 KOPMUTH Ha-
no!

29. TOHKO’HEpPreTUYEeCKUe rpaBUTAIIMOHHBIE WMITYJIbCHI
(p*) Kocmoca mpoxoast uepe3 Bce (pa3oBble COCTOSIHUS
3emJIm ¥ B KUJIKOM Marme mo mectu koopauHataMm (£ X, = Y,
+7) opmupyrot Hempa Snpa 3emnn. T Henpa OMUCHIBAIOT-
cs [lentarpammont B fliine, B To Bpems kak [larepka B Merara-
JAKTUYECKHUX BOJIHAX (pOopMUpPYET 30510TOE ceueHue BoiH [13].
Cea3p Mexny Kocmocom u Henpamu Snpa (7) — 3T0 CBs3B
Tonko#t Dueprun Kocmoca BHe-Dopmbl (Apyma) u ToHkoH
Onepruei cxartoit Kameit Ilmazmer (Marmbl). DTa 3HEprus B
Henpax Kammum, numeer @opmy, u ee Cranupbl Ha3biBaloT Py-
no. Anpo Henp 3emmnm (puc.1l) mmeer moBepXHOCTb. Ty
nmoBepxHOCTh HazbiBatoT Sidmom [1,3]. Takoe cBeTrsiieecst
Aiino moay4daerca ot rerHeparopa Tonkoit DHeprum. Ilo-
TeHUHal TmoBepxHOCTH fita, T.e. moBepxHocT Henp Siina
Kannu Marmel (Henp 3emnu), paBeH:

258



IHorenumnan nosepxnoctu Heap HAiina 3emiun
no mectu (£ X, £ Y, +7) HanpaBJIeHUSIM
IIpocTpancrBa (29)

p* g pp,ppps 6=28-102-2-6=336-10".

[ToBepxuocts Henp Anpa 3emmnu (mroboit Kamm XKuzun)
MyJbCUPYET WU TOIJIOLIAET-U3IYy4aeT B MHEPLUOHHYIO CpELy
(T,;=4) marmel. «5. Y Ilopora YerBeproro ChiHa ykKa3aHo
co3aatb cBou Ilogo0Ous (cpeanr). OqHa TpeTh OTKa3bIBaeT-
cs. JIBe moBunyroTcsa». [1, ctp.81]

[TosIBNSIFOTCS BOJIHA M YAaCTHUIIA CBETA, KOTOPBIE CO3AAIOT
cBou [lomoOusi: BOJTHOBBIE M KOPIYCKYJISIPHBIE TOJSI MUKPO-
Makpo Mupos.

Otka3zaBmiasicss TpeTh (JIEKTPOMArHuTHas Cpelia) CO3AacT
CaMOCTb 3apsiIOB U UMITYJIbCOB:

@®opMHUpPOBaHNME MEHTAJbHBIX UMIYJIbCOB MbICJIH,
IMamsaTu nu BooOpaxenus B
Henpax SAnpa ’Kusoii 3eman (8)

336-10%°

(30)
=112-10% =7q * (Boobpasicenu e) =

U * (Ilamamp) = 4 p* (Mvicav) .

[Ipu stom (9) cnenyer yuutbiBath, uTo Heapa Kamim
7Ku3nu [1] moryomarT rpaBUTAlMOHHBIN, a WM3JIy4arOT Mar-
HUTHBIA UMITyJIbC, Kak Mor npu Memutarmu. B mone meura-
uuu Ha ypoBHe Iloaco3nanus, kak u B Hegpax 3emuu, aHI0-
TEPMHUYECKUE B3aMMOJIEUCTBUS (p, -p,) OYIYyT CMEHSTHCS K-
30TE€pMHUYECKUMH (p; -p, ), POPMHUPYSH KOHTYPOM KOJIeOaAHUS

IIenTarpammy B SAiine:
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IHenTrarpamma B Sliine u B3aumMoAeHcTBHE:
IHIOTEPMHUSA IK30TEePMHUs
Pip2 =10 < p3py/ps=10 PiP2/Ps < p3ps=10 31)
107 <1 1 < 10
1-e=1*=10".10"% =10° =1 =e*"?=¢"".

B fiiue ¢ [lentarpammoit Tonkast DHeprus Tpanchopmu-
PYeT MHOKECTBEHHOCTb CBOMX (OPM CO CKOPOCTBIO i° # 3(-
dexTuBHOCTHIO B3ammozeiicTeus 10°. [Ipu 3ToM moydaroTcs
CT'YCTKH MacC OTHOCHUTEJIBHOTO TIOKOsI (Mg = €), HeCyIIHUe «aT-
Mocgepy», B KOTOpoi Tpancopmalis oaHuX HOpPM SHEPTUH
B Jpyrue OyJeT mporekarb ¢ olmiei ckopocTeio 4im In e. Dta
atMocgepa sBisieTCs CBOOOTHON DHEPTrHUEH, BBIACIICMON TpU
Menutanuu; a 'y «Hemnoseka Boin u PIOFH», HUIYLIETO HaM Ha
CMEHY, 3Ta aTMoc(epa Oynet nuieit [14].

30. Hama JXuBas 3emis, Kak U BCe HHOE, HE MOXKET Ha-
pymnTh 3akoHbl EquHoro KocMoca, CTpykTypa KOTOPBIX OMH-
CBIBACT U CTyCTKH B pacimpsitomemMcs Kocmoce:

Cemb (a3zoBbix cocTosinuii crycrka B Kocmoce (puc.11)

Amvo- | B | Jiure- Hosepx-
Kocmoc chepa Hasl chepa Marma HOCTh Henpa

P2 | cpepa P Heap (32)

Tonkas Tonkaz Tonkas

Mare- | Mare- | Mare- Mare- OHeprus
Oneprus - pus pus pus Pt OHeprus
(Apyma) Marepus (Pyna).

Bo3HHMKHET Ta MHOTrOIJIAHOBasi CUTyallysl B MOJSAX JIMHA-
MHYECKOTO MU3MEHEHHUS MOTEHIMAIOB, KOTOPBIE OMUCHIBAIOTCS
Kuauramu /I3uan, [lepemeH, MepTBbIX U T.1.

Bo3HHKHET BO3MOXXHOCTH OOBEAWHEHUS 3HAHUKM Ha Oa-
3ucHOl ocHOBe KocMmoreHnesuca, AHTponorenesuca, Teorexe-
3uca. Torga Hama IUBWIM3AIUS YCICIIHO MPOWAET HCHBITA-
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Hue Kapmoii. Ona npeomoneer Kanpmy. Ona ocranercs B
Kocmuueckom Coapyxectse Hocureneit Pazyma.

Ha ceromus BbIOpaHHBIN HaMU IMyTh Ha PACHICTUICHHE
Hayku mo 20 Teicsiguam HampaBiieHUsM 0€3 yMEHUS CHHTE3HU-
pOBaTh PE3yNbTATHl HCCIIEOBAaHUH BeneT Oonee yem B Huky-
na. On Beget k rubenu. U ceromus mano enuaenus Hayku u
Pemuruu. Hacrtana HeoOxomumocTh mepecMorpa ux OCHOB ¢
[Tosuunu Ennnoro Kocmoca. Ho mepecMoTpeTrs HOJKHBI MBI
camu. Kaxxnpiii u3 Hac JInmuno.

V. beccmeptme n HIO.

31. Caer mynbcupyeT B Okpyxatomiei cpene (o do) u
co3naet cBoe Ilogodme (HOBBIE popmbl HHEprun) B Hel. [Ipe-
JIeIaMH TTyJIbCAIIMM CBETa SIBJSIOTCS KBaHTBI C MOBEPXHOCT-
HBIMH TIOTeHIIMasIaMu 6 1 36. VIHTerpanbHast pa3HOCTh B Cpeie
MEXy HUMU OyIeT UMETh MOTEeHIIUAl, paBHbIN 630:

I/IHTeraJH)HaH Pa3HOCTB CPEAbLI BOKPYI CBE€TA

(33)

36
[o d(p:%(362 ~6%)=7-9-10=630.
6

Ota cpemra MOXKET ObITh B MMOJIE K30TEPMHUHU COJTHEYHOTO
oesoro cera (ps =10), a MOXKET OBITh B SHAOTEPMHUU CIAOBIX

B3aMMOJEHCTBHH (p, =107"):

JH/I0 — IK30TepMHs cpeAbl BOKPYT CBeTa:

IK30TEpMHUH JHAO0TePMHUS (34)

Ps-630=10-630=6300 | p,-630=10"-630=63.

B 9K30TCPMHUICCKOM II0JIC COJIHCYHOTO Oeoro ceeTa C

(o]
Pa3HOCTBIO AJIMH BOJIH Ab = 7600 —4000 = 3600 A , monaaarlux
B M0OJI€ TpaBUTalMU (MOTEHUHAN 28), BO3HUKAET MEPUOANYE-
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ckas cucrtema 112 xummyeckux 31eMeHTOB ¢ 6328 3nekTpo-
HamH [9];

3600%+28 _ 6308 = 17112

+112, (35)

r7ie TOCJEeIHUN BapUaHT PaBEHCTBA SBJSIETCS CyMMOW apud-
METHYECKON IMPOTPECCHM YHUCHa 3JIEKTPOHOB y 112 xmmmuue-
CKHMX 3JIEMEHTOB. B aHAO0TepMUM TOTEHIMAN, paBHbIA 63, 00-
pazyeT MaKCUMaJbHbIA MOTEHI[MAT FeHOMa B MEPUOIUYECKOM
CHUCTEME T€HOMOB, MMEIOIIMK & TPy, BOCEMb NMEPUOJIOB U
SIAPO, COCTOSIIEE U3 TEHOMOB € MOTEHIMaiaMu 6 u 9, 9 u 6
(puc.12).

<! Ir | umar|1v | v [ vl |Vll| VI

TIEPUOAD

1 0 1 2 3 4 5 6 7
8 9 |10 [ 11 | 12 | 13 | 14 15
18 | 17 | 18 | 19 | 20 | 21 | 22 23
24 | 25 [ 26 ] 6 9 129 |30 31
32 |33 34 ] 9 6 | 37 | 38 39
40 | 41 | 42 | 43 | 44 | 45 | 46 47
48 | 49 | 50 | 51 | 52 | 53 | 54 55
56 | 57 | 58 | 59 | 60 | 61 | 62 63

[cARNE Ko WAV, RN VS ]} O]

Puc.12. Ilepuoanyeckasi cHCTeMa reHOMOB

OTH NOTEHUHAIBI OTHOCATCS K MYJbCUPYIOUIECH IO aM-
IUTUTY 1€ IOBEPXHOCTH $A/Ipa OISl TEHOMOB:

6-9=-31,

9-6=3. (36)

B nosne coaHeYHOro 3K30TepMUYECKOTO CBETA MYJIbCAIIHS
A]ipa 0 aMIUIUTYJI€ CO3/1aeT CUHE-TOIy0y0 00J1acTh C pa3Ho-

CTBIO JIIMH BOJIH B TOTy00i1 (AT =300A ) 1 cuHeit (AC =300A),

T.c. 1O 300A.
Bo3nukaet cune-rosnyoas Yaxkpa Tpermi I'1a3:
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Cune-roanyoass Yakpa Tpernii ['1a3
I'osnybasi 00J1aCcTH \ Cunss 00JacTh (37)

AT =300A = (9-6)p; =300 < —300 = (6-9)p; =300A = AC.

Konebanus moBepxHOCTH sapa 1o amruutyae (Yxausim)
UHULUUPYIOTCS KOJIEOAHUSIMU BHYTPEHHETO MOJs siipa T'eHo-
MOB, (DYHKIIMOHMPYIOLIETO B PE30HAHCHO-aHTUPE3OHAHCHOM
pexumMe, GOpMUPYIONTUX KBAHT CBETA C MOTEHIUAIOM 3, 6 U
Maccy (my= e = 2,7...) OTHOCUTEJILHOI'0 TIOKOs, pPAaBHOM 1O Be-
JUYMHE HATyPATIbHOMY YHCTTY €:

Hy.]]l)calll/lﬂ si/ipa moJjs reHoMmoB

(pe3onanc) 6-9=54 9+ 6 =15 (anTUpPE30HAHC)
(anTHpe3oHaHc)6+9 =15 6-9=54 (pe3oHaHc) (38)

p3AB=107-3600A =36 < 2,(7)=e=m,.

B Teorenesuce 3TOT mpoliecc onuchiBaercs tak: 2. O0-
pamasice k Cuswmemy Jluny (u3nydareib 3K30TepMUYE-
CKOro cpeta), Mepy KpUKHYJI T'pOMKO: “YJILIOHHCh MHE W
CHMMHU JIeIIHbIe OKOBBI, ONIyTABIIHNE MaJIble KMUBbIe CyIlle-
¢TBa (Macchbl OTHOCUTEIBHOTO TOKOS ), TAK, YTO0bI 0/1eThbie B
HOBBIE ofexabl Uckphbl (CBeT ¢ moTeHuanoM 3,6) 3acTaBu-
JIM JKUBBIE CYHIeCTBA PacTH (POCT T€HOMOB); C T€M YTOOBI
Cobinbl Maiiun (3TO CETOJHAIIHUE JIIOJM) CMOIJIU MUTATHCS
UMM, KOT1a OHM BHOBb NPHUAYT J100MBATHCS HCHOJHEHHS
cBoux keaanuii” ([14], Cranua VI, ctp.15).

N nelicTBUTENBHO, YK€ CETOMHS K HaM IMOCTYIAKOT CBeE-
JIEHUSI O TOM, YTO HEKOTOPBIE JIIOAU MPOAOIIKUTEIBHOE BpeMsI
MOTYT 00XOJIUThCs 6€3 MUIIY U BOJIBI.

32. DHeprus He UCYE3aET, U AP0 C NOTeHIMaIaMu 6 u 9
BBITECHUJIO T€HBI ¢ TOTEHIIMaIaMu 27 U 28, a a/1pa MoTeHI1a-
JaMu 9 m 6 — BBITECHWJIM T'€HBI C IOTeHIuajiaMu 35 u 36
(puc.12)
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B peanuu beiTusa Takoe “BbITeCHeHME  O3HAYAET, YTO
MyJIbCUPYIONIAs IO aMIUTUTYAE MMOBEPXHOCTH SIAPA, 3aCTABIISIET
MyJIbCUPOBATh OKPY’KAIOIIYIO Cpedy C dHepreruyeckou dop-
Mol reHoMOB (puc.13).

Bo3HukaeT cBedeHHe, KOTOPOE Mbl HA0JIIOJAeM Yy IeHe-
paTopa ToHKON DHEpPruM ¢ NOTEHUMAJIAMU MOJIy JUIMIICOB 28
u 27 (puc.13). Takoe cBeueHUE BO3ZHUKAET B MOIycPepe Mex-
Ny TOJyKBaHTaMu cBeTa (puc.6). B HUX HaXoIATCs TPEyroJib-
HUKHU: niepBbli Equnbiii, Bropoit Enunbiii (puc.4, puc.S), us
KOTOPBIX, KaK M3 CONEJ pPaKeT, M3JIy4daeTcsl DHEPIrusl TATU
KBaHTa cBeTa. B okpyxatoieid cpene (B TOM 4UCIE C SHEpPre-
TUYECKON (POPMOI T€HOMOB) SHEPTHUSI TATH CBETA C MOTCHIINA-
namu 35 u 36 (puc.12) Oyzaer obecnieunBaTh (POTOCHHTES B MO-

0R

Puc.13 CBeuenne ot reneparopa
Tonkoii JHeprumu [13].

Ecny mpuMeHsTh 3TOT MPUHIAI K JeTaTeIbHBIM armapa-
TaM, TO Hama IuBUIK3anus Moxketr noiayunth HJIO BMecto
pakeT Ha ‘“KepocuHe’.

33. Duepreruueckoe mnoisie ceeyeHus (puc.13) maer Bos-
MOXHOCTb OINpPEJEIUTh TUHAMUYECKHE MOTEHIIUANIBI KaK TSTH
KBaHTa CBETA MO IyJIbCAUWU MOJIA ¢ MOoTeHnuanamu 35 u 36,
TaK ¥ “IABUHraTessi”’ caMOro CBETa IO MYJIbCALIUM C MOTEHIHA-
namu 27 u28 (puc.13):

264



JHeprus “ABMrarTesiss”’ U CHJIA TATH KBAHTA CBETA
“JlBuraresin”’ Cuaa taru
28-27 28427 35-36 35+36
=3 =
28427 28-27 35+36 35-36
756 55 1260 71 (39)
55 756 71 1260
2
1260-71 5 5
— | =[2,d5] =[2+(0,15+0,015+..)]".
( 75655 j [2,(A5)]" =[2+( )]

Kaxxmast coctaBisomero 3Toro Koutypa kojedbanus (39)
uMeeT (QyHIaMEHTAIbHYI0 KOCMHYECKYI0 3HAYUMOCTb, Ha-
IpuMep:

— B3aMMOCBS3b T'PABUTAIMOHHOTO W MArHUTHOTO TIOJICH BO
B3aUMOJICHCTBYIOIINX MOJIAX a0coitoTa [puc.4, puc.5]:

7_12 +22 432 447 +52 +6° + 77 +87 +9° +10° 385, (40)
1+24+3+4+54+6+7+8+9+10 557

— TIEPUOANYECKOE TMOSIBJIEHUE JJIEKTPOMArHUTHBIX IMOJEH B
cryctkax Marepuu (3apsiabl) u ToHKUX DHEpruit (MMITyJib-
CBI):

1 2 0 2
[0.(15) s[<q+u)-102°f cpdcp} {— (q* 49107 | @dcp} . (41)
0 1

roe q= 1610 2°, p=14-10 >°, q* =16:10™° u p*=14-10"*
COOTBETCTBYIOT JIEKTPHUUECKOMY M MAarHUTHOMY 3apsam
OMOTOKOB B KJIETKE *XHBOM Matepuu, a q* u 1 * - UMITyJIbCy

BooOpaxenus u Mbicnu B nosie BHe - Dopmel (Apyna) sMo-

MM, BEIpa0aThIBAEMBIX JIEBBIM U MPABBIM MOJIYIIIAPUEM MO3Ta;

— nBoiika [2 + 0,(15)]%, koTopast onpezenser jorapudm mpo-
U3BEJEHUN Bcex IATH cymecTtByronmx B [Ipupoge @opm
B3aUMOJICHCTBUM:
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2=1g PiP2P3P1Ps s

(42)

HO KOTOpasi, B 3aBUCHMOCTH OT ITIOTHOCTH YHEPTETHUECKON
cpelibl, TpaHC(HOPMUPYEMOM CBETOM, TO CKUMAETCS O KOPHS
KBaJpaTHOTO OT CBOEH NEPBOHAYAIIBHOW BEJIMYMHBI, TO pac-
HIUPSIETCS 10 KBAHTA CBOETO HAYAJBHOTO 3HaueHus (3aKoH

KBanToBanms):

3aKkoH KBAHTOBaHHUS IHEPTECTUIECCKUX noJiei
B JTMHAMHUKE

C:karue cryctkoB Martepuu

2= (J (S ) (o) (2] W 2] 2

K=2"

Pacuunpenue meHTajabHbIXx UMnyJbcoB

<2 -521.2%2.23.24.2%5.26.27 =%

K,=2".

(43)

3aKoH KBAaHTOBaHUS, ONMMCAaHHBIM B Moux paborax “Enu-
Heli KocMoc” moapoOHO roBopuT 0 ToM, 4to cxkatue “Crycr-
KOB” Marepun umeer NOTEHUHAN, CTENEHb KOTOPOTrO B JIBOE
MEHbIIIE OTEHIMANa PACIIUPEHUS:

Kc? = (214)2 =Kp= 728

(44)

DTa B3aUMOCBA3b MOXO0XKA HA CBS3b I'PABUTALMOHHBIX W
3JIEKTPOMArHUTHBIX B3AUMOJECHCTBUM:

CBa3b 3pPeKTUBHOCTEH TPABUTANUOHHBIX U
3JIEKTPOMATHUTHBIX B3aMMOeHCTBUH B
Ennnom 3neprerudeckom nose Kocmoca

I'paButanus

DJIeKTPOMATHETU3M

P1 =107

(—5 (10+12)Ep32-

(45)

Bripaszute 3Ty CBs3b ¢ MO3ULMUA JEKAPTOBOW MaTeMaTH-
KU, OCHOBAaHHOW Ha AuddepeHuuanum 1 UHTerpauuu O0ecko-
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HEYHO MaJIbIX, TPYJIHO, HO BO3MOKHO, €Clii Obl OECKOHEUYHO
Majias TO4Ka, CTpeMsIlasicsi K HyJto, coxpansuia suepruto. Ho
(bU3UKY U MaTeMaTUKH Halllel [UBUIN3AIUN “TTUIIAIN TOYKY
SHEPIruH, U MOMaJIM B XaoC COOCTBEHHBIX MapajJurM. ITO Ha-
CTOJIBKO Ba)XHO, TeM 0OoJjiee uTO Beiaukas l{mBmim3anms 1mo;I-
TBEpAWIA 3HAYUMOCTh ATOro Bompoca CrpoutenbctBoM I[lu-
paMm/I.

34. Teicsuenetuss Hazan [eponor co cinoB JKpenos,
xpanutenen Benukon Ilupamumael, Hammcan Ilpasuio: “Ksan-
pat Beicotel H = 277 paBen mpomsBeneHmio pagmuyca (r=+/2)
OKPY>KHOCTH, BIIUCAHHON B ocHOBaHue [Iupamubl, Ha anode-
My (/= 8) IMupamuabr”:

IIpasuiio I'epoagora:
Hr2 _ (27/4)2 =(r= \/3)(] =8)= 272

(46)

3a maTecoT JieT g0 PoxkaectBa Xpuctora [ludarop ycra-
2
HOBUJI: KBaJpaT TUMOTEHY3bI (/7) paBeH CyMMe KBaJpaToB Ka-
teroB (H*+r?), rae

Teopema Iudaropa:
H =I-r*=8-(2)=64-2=62.

(47)

CymHocTh pasHoriiacuid coctout B Tom, yto [IpaBuio
['epopoTa onuChIBAJIO JMHAMHUKY W3MEHEHUSI SHEPreTUYECKO-
ro nonst Kocmoca, a teopema Iludaropa — craTuky, Bo3HU-
KaloIy}0 B MOMEHT PaBHOBECHUSI MEKIY PACHIMPEHUEM M CHKa-
THUEM I1yJIbCUPYIOIIETO MOJIS:

Cratuka Hr2 62
L

= =31.27"2,
Hunamuka  H, (48)
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[Tocne IIudaropa Hama HUBUIM3AIMS TaK YBIEKIAch
CTATHKOH, yTO Apxumen norpedosan: “/laiiTte MHe TOUYKY
onopsbl, U S nepeBepny 3emuoii Illap”. EctrecTBeHHO, cujia
€CTh — yMa He Hajio! A y Apxumezaa Obul pblyar. Peruar — ato
Cuua. Bee Tak yBJIEKJIHCh CTaTUKOW, YTO MPO IMHAMHUKY 3a-
ObLIH.

[Tpumnocs Co3aartesio noceuiate K HaMm CeiHa — Mucyca
Xpucrta, KoTopslil mocie pacustust Ero ¢apucesmu u CBoero
Bo3necennss nepenan Moanny borocnoBy “OtkpoBenus”. B
HUX Ba)XXKHENIIEN cyMMapHOW smiopoit sasisercs Kpyr YHu-
Bepcyma, ¢ Tpems Kpyramu: Hu3IIero, CpeJHero U BBICIIETO
HOPSAKOB, TJ€ MEPEX0/abl MEXIy HUMHU O0003HAYEHbI MOTEH-
nuanamu 21 u 31 [7].

Benukaa uswimszauus Crpoutenedt [Iupamun m ABTO-
poB KHur He momuia mo myTH ONUCAaHUSA BapualUid JAeKapTO-
BbIX OCCKOHEYHO MajbiX. 32 ocHOBY OHa B3sjla BEKTOPHBIH
aHAJIM3, COBMECTHUB 3JIEMEHTHI BeNUKOM [Iupamuasl ¢ ux mo-
cJe0BaTeIbHBIM yBeIndeHueM (puc.14).

OnemenTsi[ loTenmuan
; 7
|
|
vl
2 | e
()
C (e
OyHKIUSA (Sc %) = (Csc %} _ (\/E)HZI,Z,S,..j

Puc.14 DnemenTsl Beaukoi ITupamuasl Ernnra
M MX BEJIHUYNHBI
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B ocHoBe mois, KOTOpOE OMHMCHIBAET 3IIOpa BEIUKON
[Mupamupsl (puc.14) nexar merarajakTudyeckue BoJHbL. CHa-
yaga Sinn/4=Cosm/4=1/42 , a 3aTreM HX CyMMbI

Sinm/4+Cosn/4=2-1/J2=+2=Scn/4=Cscn/4.

CrymieHue MeTarajJlakTU4eCKMX BOJH BO  B3aHWMO-
. 502
JNEeHCTBUAX (MOTEHIMAN 2~ *) IPUBOIUT K MOSBICHUIO PsJIa:

1
(\/E)nzl,z,l..j o \/528-5 _ol4 (49)

B mone meraramakthueckux KoJyieOaHHM, KOTOpBIE IO-
IJIOIIAI0OT CBET KaK “TOIJIMBO’, ITIOCIIC €ro ‘‘CoKMraHus B
JIBIDKKE” BO3HMKaeT cuJia TAru. Eciu 3To jeTaTtenbHbIN amnma-
par, cKkoHCTpyupoBaHHbIM Hocurtemem Paszyma Benmkon [{u-
Buim3anuu, To 310 HJIO. Ecnu sto CBet, Mo npuHIUNY ABU-
xeHust koroporo crpoutcss HJIO, to Bo3nukaer beccmeprtue,
0a31uCcoOM KOTOPOTO SIBIISIFOTCSI TEHOMBI (puc.12).

Teorenesuc onuceiBactT becemeprue tak: “Llaps aBuiI-
cs caM U ceifuyac Obl1 u3BecTeH uM: “SI — mepBbIi” (BOJIHA
Scn/4=r=+2), — ckazax OH, “U 5 — mocJaegHHi” (BONHA

7
Lz(\/f) =8v/2), m 06a MBI OJHO JHIO (CTYCTOK MaTepun).
CaeT npuuesa u3 ThbMbI (ToromaoIiee sapo). Bee npuniio
U3 HMYero (Mmeraranaktuueckue mnojs Tonkux Duepruii). U3

CMepTu npunuia BeuyHasi xku3Hb. [leso cmenano.” ([14],
Cranna VII, c1p.19).

Cnenannoe aeno, .. beccmeprue Bo3Hukaet kak Ilo-
nobue KosebaHui MeTaragakTuieckoi cpenbl (ode ), hopmoit
KOTOPBIX MOXET OBITh KUBasi Cpeia TeHOMOB. B sTom ciyuae
Cranua VII, ctp.19[14] onuckiBaeT mosiBIE€HUE NEPUOAUYE-
CKOM cucTeMbl TeHOMOB Kak IlomoOue koieOaHUsT MeTaraiax-
THUYECKHUX BOJIH:

B xuBoM Qopmupyercs nmepuoanueckas CUCTEMa T'€HO-
MoB (puc.12) B HexxuBoMm — Cuna Tsru HJIO. U ato Bce omnu-
ceiBaercs “llepemenamu’™ B Kuure “Ilepemen”.
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®opMHUpPOBaHHE IEPUOIUYECCKOM CUCTEMbI TEHOMOB
(beccMepTre) MeTarajakTH4eCKMMH BOJIHAMM, OTIH-
CAaHHBIMM NponopuusamMu Bejaukoi Iupamuabt

(puc.14)
asti2 1 1 2
I(Pd(P = E(Olz —1?) =E[(8\/§)2 -2 } = 63 (I'enom)
=+/2
r=+2 —“sanepBslii”,
“Ilapp” o =82 — “s1 mocsexHmii”’

1 00a MbI 0aHO JIuno (MeraramakTuka).

(50)
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NMPAMWAbI XEOMCA W EONHBIA KOCMOC

VYBakaemblii Uurarenb, npoOieMbl, CBA3aHHBIE C 3araji-
xamu Besmkou [Iupamunsl B Erunre u cucremamu Ilupamun
Ha 3eMJI€, - PACKPbITHI.

OOpamatro Bamre BHUMaHuE HAa TO, YTO apXHUTEKTypa H
reomerpus [lupamun He SIBIAETCS MPOU3BOJIBHOM, 3aBUCIIIEN
ot (antazuu Ctpoutesnei, HO UMeeT "MPOEKTHOE 3ajlaHue" B
npeBHeHmMX Ha 3emie pykomnucsx: "Kuure J[3man" (B Tpex
pasznenax: KocMorenesuc, AmnTpornoresesuc, Teorenesuc),
Kuraiickoii "Kuure [lepemen", Tuberckoii "Kuure MepTBoix",
a TaKKE€ B MATEMATHKE BCEX HBIHE CYIIECTBYIOUIUX PEIUTHO3-
Hbix KoHdeccuit (u ocoGeHHO spko - B maTteMatuke "OTKpo-
Benuii" Moanna borocmosa).

Bes marematnka Mugoioru4ecKo-peaIuruo3Hon JuTe-
paTypsl onuckiBaeT 3Hepretuky Enmnoro Kocmoca, He pasbe-
IUHSS MeXaAy co00il PU3MKy U MeTapu3HUKy, MaTepUaIbHOE U
nyxoBHoe. Tam,, rae Hamia HUBWIM3AIUS "BOMBAET KIUHBS
pazHorjacui', -IpeBHeMIIas IUMBWIN3ALUS LEMEHTUPYET
EQuHCTBO M KMBOTO, U HE )KUBOr0. ENMHCTBO, KOTOPOE BBITE-
KaeT u3 peasibHOCTU ObITUsI KocMoca. DTy peabHOCTh U OIU-
cana Hayka JIpeBHUX, 6a31CHBIE MOMEHTBI KOTOPOM MPHBO-
JSITCA B TAHHOM CTaThe:

1. Hama coBpemMeHHasi Hayka rOpAUTCsS TeM, 4To "pado-
TaeT" B NPUOJMKEHUAX U OOUTCS Mepexojia K B3auMoIeicT-
BUSIM, 100 B3auMoeiictByet Beé, Bo Beém u Beeraa.

Hayka Beamkoii lluBuausanmum O0a3zupyercsi MMEHHO
HA B3aMMOJENCTBUAX: T'PABUTALMOHHOM M 3JEKTPOMArHUT-
HOM (JaJTbHOJCHCTBYIONINE), CIa00M U SIIEPHOM (KOPOTKO-
JEHUCTBYIONINE) U B3aUMOJICHCTBUM CBETA.

Oty naTh opM B3aumojeicTBuil Beaukasi LluBuiausa-
M [pe/ICTaBuiIa Kak 3M0py BEKTOpOB B (popme Iupamuabl
(puc.1), a camy Ilupamuay - Kak MOHYMEHTAJIbHOE apXH-
TEKTYPHOE COOpY:KeHHMe, KOTOpOEe oJurapx Xeorlc MpuBaTH-
3upoBasl. HO HaM BaKHO OTMETHUTH TO, YTO BEKTOPa B3aMMO-
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neiictBuii B Hayke Beaukoil LlmBuiamzanum o0beauHeEHbI
3aKOHOM COXPAHEHUS SHEePIruM:

KopotkoneiictByroniue

y DHeprusi HE HcYe3aeT H
B3aUMOJACUCTBUA

HEC TIIOSBIISICTCSI BHOBb, HO
TpaHcpopMHpyeEMasi CBETOM BO
HanbHoneiict- | B3aUMOJICUCTBUSX, MEPEXOIUT

BYIOLME B32U- | p3 0 IHOM (DOPMBI B APYTYIO.
MOJENCTBUSA

Hcnonp30BaHue BEIMKOM
[luBunu3anuern B3anMMOJCHCT-
BUM - nayo e B pyku EamnHoe
3HaHue.

2.Hama Hayka, wu3yuas
OKPYXaIoIUi MUp, TpaaULIU-

Caer

OHHO HCIIBITHIBAET TPYAHOCTH

Ernnra kak BeKTOpHasi 31I0- B ONHCaHHMM  HAWICHHBIX
pa 3aKoHa coxpaHeHus >Hep- | NPUIMHHO - CJIEICTBEHHBIX

I'HH BO B3aHMOJICHCBHSX CBAI3eM: TE€OMETPHUS CTPaaaeT

Puc. 1. Besiukas Ilupamuga

HEJIOCTaTOYHOCTHIO, a MaTeMa-
THKa Ha OECKOHEYHO MaJIbIX - a0CTPAaKTHOCTHIO, YBOJASIIEH OT
pPEaTbHOCTH.

DTO MPOUCXOIUT MOTOMY, YTO MbI ONMPaeMCH Ha CTa-
THKY MPOILIECCOB U HIIEM "KUPHOUYHUK'", HA KOTOPOM MO>KHO
ObLT0 OBI co3aaTh "Teopuro eauHoro mnoisa". Ho takoro "kup-
nuyukKa" B MPUPOJAE MPOCTO HET, TAK KAK IHEPreTUUECKOE MO-
e KocMoca B KaxKJ10M €ro COCTaBHOW YacTH: PaCIICIIsACTCS,
CHUHTE3UPYETCS, MYJIbCUPYET..., TO €CTh CYIIIECTBYET He B pe-
J)KHMe CTATHKH, 2 B pesKUMe TUHAMHUKM.

Beaunkasa LuBniausanus co3ajga cucTeMy CYHMCJICHHUS
AUHAMHUKH JHEPreTHYeCKOro moJisi, B KOTOPOM, HampuMep,
OCHOBHBIM  BHJIOM  TyJIbCAIlUH  SBJISIOTCS  PE30HAHCHO-
aHTUPE30HAHCHBIC IIEPEXOJIbl BOJHOBBIX IMojeh (¢de), rae
pacyeT NoTeHImania rnojst OnpeaesieTcs NUHTErpajioM B Ipese-
Jax OT HyJs JO €IUHUIBL:
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pdo =—— 1

[ S
N | —
S S——

Lo o 1
pdp=—(1° =07 =, (1)

Ota mynpcanus U U3MEHEHHUE €€ MPEENIOB JIETIN B OCHO-
By "Knuru /[3uan", "Kuuru Ilepemen" u T.1., /1€ Ba)KHEUIIHN-
MH MOMEHTaMH SIBJISUIMCh TPakTOBKH ABTopamu n Crtpowure-
JISIMU TIOHATUHN HYJISA M €AUHUIBI.

B ornmume or Jlexkapra, KOTOpPBIA pacCMaTpuBall TOUKY
KaK 0€CKOHEYHO MAaJIyl0, CTpeMsAIIeics K HYJI10, I[/ie Y TOY-
KM HeT JHEpPIruH, M OHAa NpeBpPAalaercid B a0CTPAKTHBIN
cUMBOJI. ABTOpBI 1 CTpOUTENM CBA3BIBAIM HOJIb C PA3HOCTHIO
paBHBIX MEXIy co0oil moreHuuanoB B Hayane (E,) m xoHue
(Ex) mportieccos:

E,— Ec=0npu E==E,, (2)
a eAUHUIY - ¢ uX oTHoIeHueM E, / E, ==1.

Takoi moaxon naBan CuuncieHuro Beaukon IluBuminza-
UM BO3MOKHOCTh PacCMaTPUBATh DHEPIETUUECKOE T0JIE BHE
ero 3apucumoctu or IIpocrpancrBa m Bpemenu, nenas
CuucieHue TOYHbIM, 2 He NPUOJINKEHHBIM.

3. Hama coBpemenHasi Hayka 0os3iuBO o0xoauT CBer,
3JIeKTPOMarHeTu3sM M rpaBuramuio. He cuectb npumepon
nocienoBareneit ['erenst u I'eitHe, kKoTOpoe OOPYIIMIKCH Ha
HrroToHa 3a TO, yTo OH ocmenuics uzydarb Cer (I'ereinb:
"O0 opbutax maner"). BMecTe ¢ TeM, M TpaBUTAIlMOHHOE, H
MAarHMTHOe, U JJIeKTPUYECKOe MOJI BO3HMKAIT B BHXPAX
¢poron (yacrtuna) - GoHOHOB (BOJIHA) CBeTa, OTJUYASCD,
APYT OT APYra TOJbKO MEPHOAMYHOCTHIO BpallleHUsI BUXPHA
CBeTAa, MEPEXOASAIIETO OT COJHEYHOrO K JIOMHUHECHEHTHOMY,
rJ€ B IpejAeliaX HACBIIEHUs JIIOMUHO(Opa y4acTBYIOT 10%
dorouppos (C.H. Basunos "PaboTs! 1o iromMuHeCieHITAN").

Beaukas IluBunuzaius 3Hana;, 4To B COJIHEUHOM BHUXpPE
KBaJIpaT Mepuojia BpallleHUs: TOUEYHOT0 y4acTKa BOJIHBI CBETa
2 .
paBen T,=16, a B usnydeHuu JIyHbl, BJMsIIONIedl Ha Bce
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JKHAKHe cpeabl 3eMJM, Iepruo 0OpallleHus paBeH 28 cyTKam
B JIyHHOM Mecsue. 3Has 3TU nepruoisl, ABTOpsl U CTpoUTENH
OTIPEJICIIUIIN TPABUTALIMOHHBIN (p), dNEKTpUUYecKuil (q) U Mmar-
HUTHBIN (L) 3apsJIbL:

28/10*poToros=28*10""=p u (T,’=16) / 10*°=16:10"=q, (3)

/e MAarHUTHBIN 3apsi (11) BO3HUKAET MPU JEJICHUH TpaBUTa-
LUOHHOTO 3aps/a MOIoJaMm:

1

1
y=j(pd(p=28-1o-2°-5=14~10-2°. 4)
0

3Has BEJIMYUHBI 3aps0B, Beaukas [[uBunmnzanus onuche-
BaJIa TPABUTALIMOHHO-3JIEKTPOMArHUTHOE PABHOBECHUE MPO-
CTEUILINM PABEHCTBOM:

7q=8pu=4p=112-10"", (5)

a 3a Enununy cBoero Cumciienus Opana "maneMy', paBHYIO
7/4 1 SKBUBAJIEHTHYIO OTHOLUEHWIO T'PABUTALIMOHHOIO 3apsija
K 2JIEKTPUYECKOMY:

==t (6)
4716:107 ¢

4. Hama nuBunu3anus, Hapymas Mopainb 1 DHEpreTuky
Ennnoro Kocmoca, mpotuBonocraBmia ¢Gusnky u meradusu-
Ky, IyXOBHOE€ U MaTEpUAIbHOE, HAYKy M DPEJINTHI0, YEM HC-
kiroumia cama cedst u3 Kocmuueckoro Coapyxectsa. ITo HC-
KIIFOYEHUE PEATM30BAIIOCH NPEXKAE BCETO B TOM, YTO Yy HAC
MaKCUMaJIbHOW CKOPOCThIO Meperayd MHPOPMALMH SIBISIETCS
CKOpOCTh cBeTa, a B Kocmuueckom ColpyKeCTBE - CKOPOCTh
MBIciH, mpeBbImAamas ckopocts cera B 10% pas. Dto 3ua-
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4UT, 4YTO paCCTOAHHUEC, KOTOPOC CBCT MMPOXOAUT 3a IO, MBICJIb
IMPOJICTACT 3a COTBIC JOJIMU CCKYH/BI.

Takue BOJIHBI MTHOBEHHO JOCTHUTAIOT Jit000# Touku Bcee-
neHHol. U Tonbko "paboTas" Ha 3TUX CBEPXCBETOBBIX BOJHAX.
Bor MoxkeT Bce 3HaTh U BCE CHBIIIATH: HA 3JIEKTPOMArHUTHBIX
BOJIHAX CBETA - HE MOJIYUYUTCS.

BwMmecre ¢ tem, Benukas [{uBuimzanus 3Halia, 4To CBEpX-
CBETOBBIE BOJIHbI BO3HUKAIOT HE TOTJA, KOTJla SHEPTUsi BOJIHBI
CBETa IOTJIOIIAeTCA dYacTHIlel cBera ((popMHUpOBaHHUE 3apsi-
JI0OB), a TOTJia, KOrJa W BOJIHA, U YaCcTHUIlA CBETAa YCUJIMBAIOT
JIpyT Apyra, TAe MepHoJ] BpallleHUs BUXPS CBETa HAJI0 YMHO-
kaTh (Tab1.1), a He gemuts Ha 10* poroHOB. B 9TOM Cciyuae B
’KUBOM BO3HHMKAeT TpaBUTallMOHHAss Mpiciab, MaruutHas Ila-
MSATh, dNIeKTprueckoe Booopakenue (Tabdi. 1)

Tabmuma 1
IHoTrenuuanasl Mbiciau, IlamsaTu, BooOpaxenus
(cBepXCcBeTOBbIE BOJIHBI).

Mpbicnb [TamsTh Boob6paxenue

[Tose I'paButaimonnoe| MarHutHoe |DIJIEKTPUUECKOE

[ToTeHIMaITbI 28:10* =K, 16:10%° =K, 16:10%° =K,

OTHOIIIEHHUE K

sapszam Ki/p =10% Ko/p=10% K3/0 =10%

PaBHOBecHe K,=2810% 2K,=28-10% | 7/4 K,=28-10%

Kpartnocts K +2K, 56-10° 7
OTOKa U3 = =—-10".

- -20
Henp 3emun 1 16-10 2

BaxxneilliuM MOMEHTOM (POPMUPOBAHUS MBICIIH, TAMSITH,
BOOOpaXeHUs SBIIAETCS TO, YTO MX DHEPreTHUYECKOE MOJIE pa-
00TaeT B YHUCOH C SHEpreTnyeckuMu norokamu u3 Henp 3em-
7, U JoMarImuMu e€ Jutocdepy Ha OJIOKH C MPEUMYIIECT-
BEHHBIM K03 dunrientom 7/2 (tadn.1).

5. Hame#i nmuBuiM3anuu B CBOEM Pa3BUTHUU HE OOOUTH
BOIIPOCA TPAHCIUIAHTALMU OPraHoB Tena. OIHAKO ycremHas
TPaHCIUIAHTALMSI BO3MOKHA NPU 3HAHMU 3aKOHOB COBMeEC-
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TUMOCTH. Benmukas [luBunmzanus 3TH 3aKOHBI 3HAJIA: aHAJINA3
MyMUii mokasai, yto npu JKu3Hu, no3aHee MyMupUIMpPOBaH-
HbIE JIFOU, NIepeHecan 56 TUMOB TpAaHCIUIAHTAUWKW KOHEYHO-
cTel u Jaxke TojoBkl (padboTsl mpodeccopa Pemu). Takue 3Ha-
HUS BO3MOYKHBI TOT/Ia, KOTJIa M3y4aeTCsl B3aUMOCBSI3h HEMpOHa
U OMOKJIETKH B ToJie B3auMojeicTBuii ToHKON DHepruum u
DHeprun Marepuu, A0IU coAepKaHUs KOTOpbiX B EnnHOM
Kocmoce ABtopsl u Ctpoutenu 3uanu (Tabdi.2).

Tabnuua 2
ba3ucHas crpykrypa popm Duepruu B Exmnom Kocmoce
) T 06
OPMBI OHKast JacTh Mepexoa Sneprus Matepin
SHEPruu OHeprus (cBer)
K - | 2/3 7
OMmHeECT ot Beent — K =12 — 1/3 oT Bceit 2HEP-
BEHHBIE CO- | DHEPIrUu Ky=2 ot Koemoca
orHomeHus | Kocmoca
—Kz=1
Ckopoctr |10%¢ — c=n 3 - c=n—0
—Ki=1—
K - 3emuis:
COCI\;MZG JlyHa: K= 7/4 Connue:
KHE H3- — K.=
28107 ° - 16.10%
JTydaTenn — K¢=7/4 —
Yenosex - . IlenTpanbHas
" + | Heiipon, p buoknerka, q.
PUEMHUK HEpBHAs cHCTEMa

Benukas IluBunuzamusa cBsizeiBasia Enunbeiii KocMoc u
nBe ero sHeprernueckue (Gopmbl: TOHKYI0 DHEpruro u JHep-
rut0 Martepuii, - Kak ¢ acTpoHOMUYecKUMH oObekTamu (Jly-
Hoil, 3emneit, ConnuemM) mMakpo ['anakTuk, Tak u ¢ Mukpo I a-
JAKTUKaMU UBOTO B )KMBOM OpraHu3Me (HEHpOH, LEHTpalb-
Has HepBHas cucTema, OMOKJIeTKa, Ta0.2).

***
Hama nayka nmpuHuMana u npuHumaeT ToOHKyr0 OHep-

TUIO 32 BaKyyM, HapyIasi 3aKoH coxpaHenus suepruu. Ho no-
ne Matepuu tpancopmupyetrcsa Ceetom B ToHKYI0 DHEpruio,
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peanusys ¢ MOTEHINAIOM B OJHY «IajbMy» Mepexoj oT Ouo-
KJIETKH K HelpoHy (Tab:mn.2);

Heiipon, buoxkinerka,
N | «K=r1/q— . )
00K NOTeHIHAT: " " 00K MOTeHIHA: (7
rnajgpbMa
p+2u=2p 2q.

B sTOoM mone B3anMoneucTBUA ABYX I'PAaBUTALUOHHBIX U
JIBYX MarHUTHBIX 3aps0B:

1
(p+24)/ [ dp= (28102 =112:107, (8)
0
MPUBOJUT K PaBHOBECHIO:

7q(6uokierka) = (8p = 4p) - Heiipon = 112-107%, 9)

KOTOpO€ OyJIeT CMENIAThCsl [IEHTPATLHON HEPBHOM CUCTEMOM
CO CKOPOCTBIO:

_1q=8u=4p=112-10"
plq=1/4

14 =64=8, (10)

rac
(7q=8u=4p=112-10"")(p/q=7/4) = 287 = 4-7°.

Benmukas [uBunnzanus, kak OCCIICHHOE HACICIUE, OCTa-
BUJIA TPSAYIIMM TOKOJIEHUSM (B TOM YHUCJE U HaM) MOApPOO-
HbI€ OIMCAaHUs BCEX ATANOB 3aKOHA OMO-TyXOBHOW COBMECTH-
MocTH, AaB ero onucanue B "Kuure Ilepemen" npeBnero Ku-
Tasl.

6. Hamia Hayka ropauTcsi TeM, YTO OCHOBaHa Ha JHAJICK-
ThKe ['erensi, B KOTOPOM HCHOJIB3YETCS LUKI: TEOPETUUECKAs
OPEANOChIIKa, KCIIEPUMEHT, a 3aTeM TEOPETUUECKUN BBIBOJI
Ha HOBOM YpPOBHE. DTO - KJIIACCUYECKas JIOTHMKAa COBPEMEHHOM
Hayku. OJHaKo, COBpEMEHHAas Hayka HE UMEET MEHTAJIbHOU
(manmbHe) menu, HarpuMep, B Bujae bora, kak 3To CBOMCTBEH-
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HO Penurusm. HOBTOMy B HAYKC Hallla HOUBWJINX3AOUA XACT,
KyZia BBIBC3CT 9KCIICPUMCHTAJIbHAsA KpHUuBasi.

Benukas L{uBnnuzanusi IMEeT MEHTAJIBHYIO LIETb U Y4H-
TBIBAE€T U HUCIIOJIb3YET B cBoeM CUHCIEHUH JorapuMuuecKue
KoJe0aHusl, peajbHO CyLIecTByIomue B npupone. CynHocTh
METO0/1a T€HUaIbHO MpocTa. Tak, HanmpuMep, Mbl UMEEM I10JI€E, B
KOTOpOM 3((heKTHBHOCT B3amMojelcTBuii pasna 10", a
BUXpb CBeTa pacmmupsiercs ¢ koddduimernrom T,c/(w, = 8 u
neproangHocThio T,’=16 IlpuueM, BCs CHCTEMaA IyIIbCHPYET

(jcﬂ d¢=%).

[ToaTOMy B yCIIOBUSAX pE€30HAHCA MaKCUMAJIbHBIN MOTEH-
I[MaJ TAKOT'O MOJISI MOXKET ObITh ONMKCAH MPOU3BEICHHUEM:

10 -8-16-1/2=5"%.2"7.2°.2%.271 =5.2"%, (11)

rae 18 u 12 - BTOpu4HbIE SHEPreTUYECKUE WMITYJIbCHI, U3ITY-
YaeMbl€ MCTOYHHUKAMM C MOTCHUUAIAMU S5 U 2. DHepreruye-
CKHE TOJISI U3JTyYCHHOW SHEPIUU U YHEPTUU PABHOBECHOTO U3-
Jy4datesis - pa3/ieJIeHbl U OMUCAHBI JJOrapu(MUPOBAHUEM:

log, 5" -2" =log, 5" +log, 2" =12-1+18-1=30, (12)

a (12) Astopel u CtpouTenu AenarT BbIBOJA: B MOMEHT paB-
HoBecusi (12) sueprernueckoe mosie (11) uznyyaer B OKpy-
KAIOLIYI0 Cpey PHEPreTUYECKUd MOTOK ¢ MOTEHLHUAJIOM, PaB-
HoM 30 (12).
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***
Opnnako HauOosiee MOJIHBIE OTBETHI Ha 3aTPOHYThIE BO-

npockl Bel Haligere B moeit pabore Enunbiii Kocmoc, a s no-
3BOJIIO ce0e caenaTh BbIBOJ:

"Boprba mexy Jloopom u 31mom

uaeT Ha ypoBeHb CO3HaHBb4,
Uro dhopmupyercs [lozHanbem,
Nnér 3a MuponoHnmanse,
N ’Kuznu Cwmeica - B [IBuxenne Tom!"

CBSILIEHHUKY - TIOpa YUYUTHCA,
VYdeHbIM - HaJI0 TIOMOJIUTHCS,
U, MmoxeT OBbITh, 00BETUHSSICH
N3 ’)KuzHu Mbl M3roHUM Mpasb.

Ha xpanut Bac, uurarens, Co3aarenb Enunoro Kocmoca!
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