BA3NCHbIE 3AKOHbI EANHOIO KOCMOCA

Konnektnesnam - ocHoBa JQBOStouumn
Hocutena Pasyma

"Haxoney Coinbt Maiiu yoa-
puau no Moeanvno HacmpoenHou
Cmpyne, u npu 3mom 38yKe UC-
uesna Mnnrosua. Hemuna omxpol-
Jaacsy noanocmvro. Hoeopooicoen-
Hble obaauunucy 6 3uanue, Curuy,
OnecKk 00CMuMCeHUll, CIA06HO &
ooesnus".

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

JlanpHelilee 3BOJIIOIMOHHOE Pa3BUTHUE COBPEMEHHOTO
YeJloBeuecTBa Ha 3emiie TpeOyeT OTBeTa Ha BOIPOC: KaK Ham
KUTh nanplie? B oguHOYecTBEe XMIIHOIO OYpP:Kya3HOI0 WH-
AMBUAYAJIHU3MA WM B KOJJIEKTHBH3ME MAaTepHAJIbHO-
ayxoBHoro Enqunenusn? Ilo cymectBy Bcs Vctopust yenose-
YecTBa SIBJISICTCS TOMBITKONM MPUMEPUTh HA cebe MUPOBO3-
3pEHYECKUE OJECK/bl MHINBUIYaJIN3Ma U KOJUIEKTUBU3MA.

OnHako s MOJOMY K aHAJIM3Y BOIIPOCa C MO3ULIMU MUPO-
BO33peHUs Bequkou LluBwin3anuu, KuBiieid Ha 3emMiie MUJI-
nuoHbl JieT Hazad. [{uBunuzanuu ABTopoB Kuur /I3uan, Ile-
pemen, MeptBbixX. [{upunuzanuu Crpourtened Iupamun u
JerareJbHbIX annaparos tuna HJIO. [{usunuszanuu, Hayka
KoTopoi noHsuia He Wiiio3un co0CTBEHHBIX YMO3aKJIKYe-
HUI, a TIPUYNHHO-CIICICTBCHHbIE CBA3U PeajibHOCTH ObITHS
Enunoro Kocmoca.

OcHOBO#1 3TOI1 PeanbHOCTH SIBIISIETCA M3BEYHAsl MYJIbCa-
nust Equnoro Kocmoca u ero MUKpO-Makpo KOMIIOHEHT Me-
Koy XaocoMm (Honb-noreHuuan) u I'apmonmeit (moteHIMan



€MHUIIA). DTa MyJbCcalldsi BO3MYIIAET OKPYKAIOUIYIO CPEAy C
noTeHIamom £1/2.

Omnwupasice Ha 3Ty Apoo6s ([A3man), Beicokas Hayka Bemnu-
ko [luBmnm3anuu omnwucana 3aKoOHbI JBoJonNUU EauHoro
Kocmoca.

Jlo Hac »tu 3akoHbI gouuiy B ¢popme Crann Kauru J[3uan
o TpeM paznenam: KocMmorenesuc, Aurponorenesuc u Teo-
TeHe3NC.

OBOJIIOLMOHHBIN MyTh pa3Butusa Hocurens Pasyma onu-
CBIBACTCS IOCIEAOBaTeNbHO: cHadana Kamens, 3arem Me-
TaJ1, notoM Pacrenus, Cesamennbie 7KuBotubie 1 Many-
MpicauTesb (Mbl, JIIOIN).

Hanbueitmas IBoawouns Yenoseka onucana B Teorene-
3uce.

OcHoBoii OJBomonuu Yenoseka bynymero (Yenoseka
Bomu n ﬁom) spisietcss KosiektuBusM. PesynbraTom Oyner
BeccmepTue; oTCyTCTBHE 3aBUCMMOCTH OT BOJIbI U NMHUINM (KX
JHEPreTHYECKUd HKBUBAJIEHT 3aMEHAT BOJHbI ToHKOM
JHeprum), rapMOHHUS BCero >KUBOIro (camoi 3eMJIM U BCEro
YKUBOTO Ha 3emJie).

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

***

MHe ynanock pacmmdppoBaTh OCHOBHBIC KOHIICTIIIUN BbI-
cokon Haykum Bemmkou [{uBwimzanuu. Ypamock noHsaTe HX
Touky 3peHus Ha Eaunbeiii Kocmoc. OHa cocTouT B cieayro-
IIEM:

- B cTpykTypy Enmnnoro Kocmoca B oTHomenuu 1:2 Bxo-

JT JHEPrusi MaTepuM U TOKAasi SHEPrusi CBEPXCBETOBBIX
(TOPCHUOHHBIX) BOJIH;

- DHEprusi MaTepPUU U TOHKOW SHEPTHH B3aUMOTpaHchop-
MUPYETCS CBETOM;



- TpaHcopMaIs OKPYKAIOIIEH CPeIbl CBETOM BEJIET U K
Tpancopmanuu camMoro cBera (COMHEYHBIN CBET TpaHcdop-
MUPYETCS B TIIOMUHECIIEHTHBIN );

- TIpU C)KaTUU BUXpe yacTuil cBeta ((hOTOHOB) BO3HHUKA-
eT crycTok, umetonmii ¢popmy (Pyna) snekrpuyeckoro, mar-
HUTHOT'0, TPABUTALIMOHHOTO 3K30TEPMHUUECKUX IJIEMEHTAPHBIX
3apsiioB;

- MIPY pacIIMpPEeHUU BUXpEH BOJH cBeTa ((POHOHOB) BO3-
HUKAIOT 3HAOTEPMHYECKHUE HUMITYJIbChl TpaBUTALIMM, MarHe-
TU3Ma U 3JIEKTPUYECTBA, JAIOIINE B KUBOM COOTBETCTBEHHO
nonis Meiciu, [lamatu u BooOpaxenusi, ToO ecTh 1OJiA BHE
bopmer (Apyna);

- mepexoj OJHOM (OpPMBbI PHEPIrUU B JIPYTYIO CBSI3aH C
I[ponomkutenbHocThi0 Tpanchopmanuu, IIpomosKUTEB-
HOCTbB - ¢ 3P (PEeKTUBHOCTHIO B3AaMMOJACHCTBHIA.

CymectByromue B [Ipupoae nsarb popM B3aumMoaencr-
BUii (I'paBUTALIMOHHOE, Cla00€, JIEKTPOMArHUTHOE, SIIEPHOE
U CBETa) MOTYT OBITh OMHUCAaHbI BEKTOpaMH 3(HPEKTUBHOCTEH.
Omnopa 3TUX BEKTOpoB umeeT ¢opmy [lupamuasl ¢ mpomop-
uusiMu Bestmkou [Tupamuaer Erunra.

%
*%

Snpo 3emnu mynbCUpPYET, Yepeays aHTUPE30HAHC U pe-
30HAHC.

MaxkcumasnbHbIi pe30HaHC sApa NEPUOJNYECKN BbI3bIBa-
€T reokaTtakiau3Mbl. CkaThe sSApa CMEHSETCS PaCUIMPEHHEM.
DHepreTu4ecKue NOTOKH U3 HEAP K JIuTocepe 3eMiIu MEHIIOT
HalpaBJICHUE. BO3HUKAIOT U3BEPKEHUS, ITOTONBI U TaK JAJIEE.
3eMiId MEHSIET MOJII0Ca.

B oTHOCHTENBPHO CIIOKOWHBIE HMHTEPBAJIBI AHTHPE30-
HAHCHOM [IpogomKUTENPHOCTH MEXYy TeOKAaTaKJIM3MamMu Ha
3emiie Bo3HHUKaeT JKU3Hb.

®opmy ObiTust Kuznu U €€ TMHAMUKY TUKTYIOT TOYHBIE B
cBoeil [TpoaoIKUTENbHOCTH 3aKOHBI DBOJIOIUH.



Opomonuu B [IpoIomKUTENBHOCTH MEXKIY T€OKaTaKIN3-
MaMH Hazo npoutu myTh oT Kamus no Uenoseka Bomu u HMo-
TH.

3ameJIeHne 3BOJIIOLHMOHHOrO npouecca pa3sutus Hocu-
tenss Pazyma, Hanpumep, Ha ctaguu Many-Meicautens (To
€CTh Hac) NPUBEAET K TOMY, UYTO COBPEMEHHOE YEJIOBEYECTBO
Kak (popma KUBOTO MOTHOHET.

[ToruOHet npu ouepeaHOM reokatakinzme. [lorubuer usz-
3a HEYMEHHUS MPOTHO3UPOBATH BPEMS I'€OKATAKIM3Ma, HEyMe-
HUA YUTHU U3 TIOJ1 yJapa, Kak 3TO MPOU30LLUIO0 C ATIIaHTaMU.

[uBunuzanus cmacaercss (yXOIUT OT yjAapa reokaTak-
au3Ma), ecid JBoJionus B TeueHue Kaabnbl ycrieBaer 3a-
BepmmuThes popmupoBanreM Yemosexka Boam m Horn (Teo-
renesuc. Kuura J[3uan).

Cnacaer [uBunuzauuio KosiexktuBubiii Pasym Co-
uayma.

***

KosnexktuBnblii Pazym Counyma Jlroneit Boau u Horn
CTaBUT Nepe] cOOOM U peliaeT TPU 0a30BbIX 3aa4H:

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

2. Ooecneyenue Kuzuu Conumyma JHeprueil Ha OCHOBE
3unanuii 3akona Kapmbl (oOecrieueHue 3a C4eT TOHKUX DHEP-
TMid MEeTarajlakTu4eckux BodH. OHU ctanu "TornumBoMm' cra-
LIMOHAPHBIX U MEPEMEIIAIOIIUXCS SJHEPrOyCTAHOBOK U aIlapa-
TOB; CBEPXCBETOBBIMHU BOJIHAMM MPUEMO-TIEPEIAIOIINX CUCTEM
CBSI3M; 3aMEHOU (DapMaKOJIOTUU U XUPYPTUH B MEIUIIMHE U TaK
nanee).

3. IOCTU)KEHHE TaKOTO YPOBHS HAYYHO-TE€XHUYECKOI0
nporpecca, KOTOpblii ObUT Obl B CHJIaX 00ECHIEYUTH 3AIUTY
KaKk camoil :kuBoi Martepu - 3emMuId, TaKk U BCETO >KUBOTO
Cymero Ha 3emue (omosicaB 3emito [lupamumgamu, Beaukas



[uBunuzanus yepnana sHepruro mra 3emum u3 Kocmoca.
3emiid yBeIM4MBaia ypOKalHOCTh B 7 pa3).

Bwmecre ¢ tem, KosstektuBHbIM Pa3ym CyiiecTByer, Kak
u J1r00as npyras gpopma 3HEpruu, B IMHAMHUKE JBOJIIOLMH.

*
kk

3a sHepruo, 00eCneynBaloIly0 BbIdKMBAHUE, OOPIOTCS U
HHIMBHUAYAJIbHAS JUYHOCTD, U KOJJIEKTHB JINYHOCTEH.

Korma sueprun, KOTOpyH MPOW3BOAUT OTACIbHAS JIMY-
HOCTh, HE XBaTaeT /I >KU3HEOOECIEUeHUs, TO JIMYHOCTH
(bOpMUPYIOT KOJUIEKTUBBI.

dopmMUpOBaHUE KOJUIEKTUBA - OJIMH U3 OCHOBHBIX 3aKO-
HoB kuBoro B Exmnom Kocmoce.

[TomunHASCh 3TOMY 3aKOHY, pacTeHUs (OPMUPYIOT BUIbI
no (opmaM, HaCEKOMBbIE POSITCS KaK KOMAaphbl, MUEIbI. .., XUIII-
HUKHU 00pa3yloT Mpaijibl, CTau..., 4YeJOBEK CTPEeMHUTCH K 00-
IIMHHOCTH.

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

OTnuunTenbHON 0COOEHHOCTHIO KOJulekTHBA Hocurenei
Pazyma, Hampumep, COBPEMEHHOTO YEIIOBEYECTBA, SIBISECTCS
JdBosonus, kak Pazyma JIM4HOCTH, TaK U KOJJIEKTHBHOIO
Paszyma.

Deonroyuonnas Tpancopmayua Pasyma é3aumocseazana
C YPOBHEM HAYYHO-MexHuueckoz2o npoepecca coyuyma Hocu-
meneu Pasyma.

Ot 3akoHbl onucanbl B Kuure Ilepemen u B Kumure
MepTBbIX, U pacuudpoBansl MHON B padore Exunbiii Koc-
MoOC.

Peanu3anus 3Toro 3akoHa cBsi3aHa ¢ TEM, YTO E€CJIHM Cero-
ausmHsAs Paca meuraer, nanpumep, o Ceemiiom bynyuiem,
TO caeaywmas Paca 3ty meury peanusyer.



***

CrpykTypa conuyMa COBPEMEHHOIO YEJIOBEYECTBA JI€-
MOHcTpupyeT npumep cBsizu KossiekTtuBHbiii Pazym - Hayu-
HO-TeXHUYECKHH MpOorpecc, B KOTOPOM IPOU3BOACTBO MaTe-
pUATBHBIX OJIar MOJKET MPEBBINIATh HEOOXOIUMBIM YPOBEHB
)u3HeobecneueHus: cormyma 3emun. OHaKo ypoBeHb Mupo-
BO33PEHHsI OCTAETCSl MEPBOOBITHHIM: Irpedu moa cedsi, MJIIOMH
HA JIPYrux.

***
MHUpOBO33pEHYCCKHI aTaBU3M MPOCIMPYETCS Ha BCE
CTPYKTYpPhl COBPEMEHHOTO COIIMyMa, pa3feisisi €r0 Ha Bpak-
Iyromye (opMUPOBAHUSL.

ba3ucHoe mpoTuBOpeure CBSI3aHO C TEM, YTO B OCHOBE
MHUpPONOHUMaHMs JekuT He Co3uaanue, a Ilorpedienue.

B yrony Ilorpedsienuss Hacuayercs Marb-3emus. 3
€€ Heap W3BJICKAIOTCS MCTOYHUKH DHEPIUU U IOJIE3HBIE UCKO-
naemble. Ha nx 0a3ze co3maroTcsi TEXHOJIOTUH, OTXOJbI KOTO-
PBIX M IPOJIYKTHI PA310KEHUSI KOHEUHBIX W3/EIUI BIEKYT HAC
K 9KOJIOTHYECKUM KaTacTpodam.

Con Paszyma conuyma od0mectBa IloTpebJienusi posk-
JAaeT YyJAOBHUIIHbIE MPOTUBOPEYHUsI: MEXKIY TPYJIOM U Karu-
TajJoM, MEXAY OCJHBIMU U OOraThIMHU, MEXIY STHUYECKUMH,
roCyJIapCTBEHHBIMU, MOJIUTUYECKUMHU U PEIUTHO3HBIMU TPYII-
MUPOBKAMHU.

Takas cuTyanus BBITOAHA TOJBLKO Iapa3suTaM, IIpHU-
CBAaMBAIOIIMM pE3yJIbTaThl 4yXKOro Tpygna. Takas curyanus
BO3MO’KHA, €CJIM Napa3suThl BOLJIM BO BJACTh. Takas BIacTh
OyZeT KOHIIHPOBaTh peopMaMu, pa3KUraTh MPOTHUBOPEUHS,
UHUIMHPOBATh CTUXUITHOE COMPOTUBIICHHE U OOPOTHCS C TEp-
POPU3MOM. DTO MBI IPOXOIUM.

***
Comuym XX Beka, HAI[MOHAJIM3UPOBAB YAaCTHYIO COOCT-

BEHHOCTb, co3aaB ConpyxectBo Coumanuctuueckux [ocy-
JapCTB, Pa3BUB HAYYHO-TEXHUUYECKHM Mporpecc, moOeauB Ka-
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IOUTAIU3M B OTKPBITBIX CPaXEHUSIX, ObLJI, B KOHEYHOM CYETE,
IpeaaH CBOEM K€ NMapTUHHO-TOCYAAPCTBEHHOW HOMEHKIIATY-
POH.
['myOuMHHBIMU IPUYMHAMU NPEJATENbCTBA IBUIUCH:
- OTpULaHKe AYXOBHOM KOMIIOHeHTHI Eqnnoro Kocmoca;
- 00MaH 10 MOBOAY TOI0, YTO HA MeCTe KaNHMTAJIU3MA
CTPOUTCH COLMATIM3M.

HauuonanusupoBaB 4acTHYIO COOCTBEHHOCTh CBOHUX
CTpaH B IOCYJAApPCTBEHHYK) COOCTBEHHOCTb, MAPTUIHO-TOCY-
JapCcTBEHHAas: HOMEHKJIATypa COIMATMCTUYECKUX (yHKIIHOHE-
pPOB B3sJ1a pacnpeiesicHie NPUOaBOYHOM CTOMMOCTH B CBOH

PYKH.

BosHukna curyanus, npu KOTOPOl MHOKECTBO KaNMTAa-
JIMCTOB B CTPAaHE 3aMEHWJI OJUH. DTUM OAHHUM ctajo ['ocy-
napctBo. llo-CcymiecTBy MHOrONoOJSIpHBIM KalMTalIUu3M TpaHC-
dbopMupoBaICs B MOHOTIOJISIPHBIN.

B yci0BHSX MOHOMOJSIPHOIO, TOCYJapCTBEHHOI'O KaIl-
TaJIM3Ma, CKPBIBAIOIIEIO CBOKO XHIIHYIO CYIIHOCThH IO CJIO-
BECHOW YaJIpol collMain3Ma, Ha TIEpPBOE MECTO BBIIBUTANIACH
cUcTeMa pacnpeaejieHnsi IPuOABOYHOI CTOUMOCTH.

Ota cuctemMa nopoaaia TOTaJIUuTapu3M, TPhI3HIO MOCe-
JIOBATEJIEN, HUCKIIOYUTEIBHOCTh MapTUHHO-IOCYAAPCTBEHHOM
HOMEHKJIATYphl, OecniacopTHOE OecrpaBue KOIXO3HOTO Kpe-
CTBSIHCTBA, YOOrOCTh BJIACTHOI'O YPOBHS AUKTATypbl IpOJeTa-
puata, OT UMEHHU KOTOPOT'0 COBEPILATIOCH BCE.

['pbI3HA B BEPXHHUX JIIEIIOHAX BJIACTH IIPUBEIIA K PA3BAILY
KIICC m KOMMYHHUCTUYECKHX MAPTUH COLUATUCTHYECKUX TO-
CyZJapcTB. 3a MAPTUAMH CTAJIM Pa3BaJIMBATLCH FOCYyAapcCT-
Ba. KpoBb BHOBBL okponuia Hapoabl. TopaxecrBoBaia bes-
AYXOBHOCTb. Bouapuiace "demokpamun" .

***

Kak ObI MBI HE pyrajau COIHMaIU3M, HO TIO CPABHEHUIO C
CErOAHSAIIHEN JI€MOKpPAaTHEd OH HMEET HEOCIIOPUMBIEC IIpe-
MMYILECTBA: KOHCTUTYUMOHHO TapaHTUPOBAHHBIE U PEATbHO
o0OecrieueHHbIE MpaBa HA TPY/I U OTABIX, U UX CBOEBPEMEHHYIO0
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OIUIATY; MpeoCTaBieHUE OECIUIATHOrO MEIUIIMHCKOro 00-
CIIyXuBaHUsI, 00pa3oBaHus (BKIIIOYAs BBICIIEE), JKIIbS M TaK
nanee. [IpousBos ¢ yBOJIbHEHUSIMU OJIOKUPOBAJICS KOJUJIEKTHU-
BAMU.

Kamuranuctuyeckue uaen Ha 6a3e 4acTHONH COOCTBEHHO-
CTHU TEPSUIU CBOIO MPHUBIIEKATEILHOCTh. JTO HE YCTPAUBAJIO HU
MHPOBYIO 3aKYyJIUCY, HU NAPTUHHO-TOCYJaPCTBEHHYI0 KOMMY-
HUCTHYECKYI0O HOMEHKJIATypy. OHM NOHUMAU: JajbHEuIas
IBOJIIOIUSA B 3TOM HAIPaBJICHUM CMETET UX C JINIA 3eMJIH, KaK
3eMJisi mepuoaMYecKH CTpPsiXuBaeT Mejikue ku3Hm (Kuwura
J3man. Teorenesuc).

i
['opbauéBckast mepecTpoiika CBs3aHa, NPEXKIE BCEro, C

opraHusanuei AeGpuuuTa, pas;KUraHMEM MEKHAUMOHAb-
HBIX KOH(PJIMKTOB, 00JITOBHEH 0 1eMOKPATHH.

[Ton TpeckoTHIO 0 CBOOO/E pa3pymIAJINCh MAPTUIHBIC U
rOCyJapCTBEHHBIC CTPYKTYpPbhl; TFOTOBHJIACH KPUMHUHAIbHAsS
KOHTPPEBOJIONUS IPOTUB Hapo 0B cTpaH ColUaTuCTUIECKO-
ro CoapyxecTsa.

[Tpousonwio To, yto mpousonuio. IIpousonio moromy,
YTO MAPTUHHO-TOCYAAPCTBEHHON "KOMMYHMCTHYECKOH'" HO-
MEHKJIAType TIEPEeXo/ OT CONMAJN3MA (FrOCYJapCTBEHHOTO Ka-
MUTAIN3Ma) K KAaUTAJIU3MY ObUT BBITOJICH: KaXK/IbIi HOMEHK-
JaTypIIUK U3 "¢JIyr Hapoaa" CTaHOBUIICS FOCHOAUHOM.

Opnako, "rocmoga NpUXoAsT M YXOIAT, a HAPOALI OC-
tarores". [ToaTomy Hapoaam Henb3s 3a0biBaTh HU O benoBex-
ckou llymie, HM O TPENLIECTBYIOMIEH €l WCTOPUU CO3HAHUS
KomnexktuBHoro Pazyma, HocuTeneM KOTOpPOro HOMEHKJIATypa
IPOBO3TJalIaia COBETCKHM HapoJ] Kak SKOObI HOBYIO OOII-
HocTh miofied. Hapon mosepun. Paccnabuiics. [Momyuwmn. Op-
HAKO HAJ0 Y4YUThCA Aanbiie, n6o nmyTth kK KosiekruBHOMY
Pa3ymy em€ He npoinaeH.



***
CTpeMJICHI/IC K JOCTHIKCHHUIO CIIPABEAJIHUBOIO Kosiek-

THBHOI'O Pa3yMa conuymMa IMPOHU3BIBACT BCIO UCTOPHIO YC-
JJOBCUYCCTBA. AKTyaJ'II)HOCTL 9TOI0 CTPCMIICHHA HCyIraCHuMa.

[Tyt k hopMHpOBaHUIO 00KECTBEHHO - CIIPABEIJINBOI0
KosnektuBHoro Pa3yma conumyma Ha 3emiie, ONHMCHIBAIOT
npeBHelmme KHUMM - MCTOYHMK COBPEMEHHOW JIMTEpaTyphl
PEJINTMO3HBIX KOH(eCcCUil U sI3bI4eCcTBa.

[TockonpKy BOMPOC O CBSI3M PEUTHO3HON W MHU]OIOTH-
YEeCKOM JIpeBHEWIIEH JMTepaTypbl OCBEUIEH MHOIO B pabore
Enuneiii KocMoc, To B TaHHOM cTaThe S OCTAHOBJIIOCH Ha CO-
obITusax XX Beka.

5.

DNoXabHBIMA MOMEHTaMU Hadaia XX BeKa ObLTH:

- cBepkenue B ¢espase 1917 roma Monapxuu Oypixya-
3uen Poccuiickorn Mmmepnn, ¥ 3anpeT BpPEMEHHBIM IPaBH-
TEILCTBOM UMMUTPAIMU IAPCKOUN CEMBHU;

- CO3[IaHME€ NPOTUBOECTECTBEHHOM Koanuuuu JIeHuH -
Tpoukuii, 00beAUHUBIIEH HEOObeAUHUMOE: OOpPLOY TpoJieTa-
puara 3a CBOM IpaBa U CTPEMJIEHUE CHOHU3MA K MHUPOBOMY
TOCHOJICTBY.

[IpumeuarenbHO TO, 4TO M JlenuH u Tpouxknii BHeIps-
JUCh B PYCCKYI0 (PeBpanbCcKyro OypikKya3HYIO PEBOJIOIUIO
1917 rona u3-3a pyoexa.

Jlenun ¢ rpynmnoit ToBapumeld npubsur B Poccuio B om-
aoMmOupoBaHHOM BaroHe u3 ['epmanuu; Tporkwmii - ¢ AByms
COTHSIMM OOEBMKOB Ha ABYX Hapoxojax u3 Amepuku. Mupo-
BYIO 3aKyJHCy, OOCCHEUMBIIYIO 3TOT MpHUE3], HE CMYIIajo,
yTo ['epmannss 1 Amepuka HaXOOUIUCh B COCTOSHMM BOMHBI
Mexay coboil. He cMyiano motomy, 4yTo cTaBKOM ObLIO 0Oec-
nevyeHue nodeapl CHOHM3MA CUJIaMU IIpojieTapuara CcHavana
Poccun, a morom u Bcero mupa.

OcenniaB  MHTEpHALMOHAIBHYIO OOpBHOY TMpoJieTapuara,
CHOHHM3M PAaCCUHMTHIBAJI BhEXaTh B MHUPOBOE T'OCIOJICTBO, KaK
BCErJ1a, Ha 4Y>KOM ropOy.



***
Jlist noGenbl HA (PpOHTAX BCeraa HY>KHbI KPETIKUE ThUIbI.
®opMUpOBaHUE TAaKUX THUIOB MPOBOAMIOCH 32 CUET €BPEUCKO-

ro 3THOCAa, B KOTOPOM CHOHHM3M HaXOIWJ OJIArONPHUSATHYIO
MIOYBY.

Koopaunanus nevictBuii (poHTa M ThiJIa TpeOoOBaia €/u-
HOHAYaJIUsl: SKOHOMUYECKOr0 U IOJUTUYECKOr0, TO €CTh I'O-
cynapctBeHHoro. Iloaromy 3akynuca pomycruia nepepacra-
HHe OYp:Kya3HOl PpeBOJIOUMHM B COLMAIMCTHYECKYI U
obecrieuriia ero mooeny.

B pe3ynbpTrare 4acTHOCOOCTBEHHHUYECKHMH KANMTAJIU3M
TPAHC(POPMHUPOBAJICHA B TOCYAAPCTBEHHbIH KANMTAJIU3IM.
Heno Obuto caenano. ['ocynapcTBEHHO-IaPTUHHBIE CTPYKTYPBI
CTaJIM 3aIOJHATh HOCUTEIN CUOHU3MA, TO €CTh €BPEHCKHM IT-
HOC.

CeromHs TOYHO TOJCYUTAHO U MYOIUKYETCS B OTKPBITOM
NeyaTu CKOJIBKO €BpeeB ObLIO BO BJIACTHBIX, (PUCKAIBHBIX, Ka-
paTelibHbIX CTPYKTYpaX COBETCKOW BJIACTH MEPBBIX JeT. Jloc-
TaTOYHO CKa3aTh, YTO B MIEPBOM NpaBUTENLCTBE JleHnHa u3 22
HapkoMoB ToJibko CtayiuH u IIpoTBsiH Obuin He eBpesmu. Pe-
3yJIbTaThl CKa3aJIuCh cpa3y. JIECHNH O CBOMM MapKCH3MOM H
NMPOJICTAPCKON PeBOJIIOLMEN OKa3aJICs HE BOXKJIEM, a MOIYT-
YUKOM CHOHHUCTKOW KOMIIOHEHTHI OKTSOPHCKOW PEBOJFOIIHH.
[TonyTunkom, TeM HEe MeHee, omacHbIM. [loaToMy Ha Hero Obl-
JIO COBEPIIEHO TMOKYIIEHUE, B pe3ybTaTe KOTOPOTO OH ObLI
BBIBEJICH U3 CTPOSL.

***
Yenosek mpearojaract - bor paciojaract; 1 CHOHHU3M B
JHIC Cranuna IMOJIYyYHJI Ooiee YMHOTI'O, pCHIUTCIIBHOTO U KO-

BAPHOI'0 Bpara, YHHYTOKMBIIETO U TPOLKOro, 1 COPAaTHUKOB
Jleanna.

[IponeTapcko-KOMMYHHCTHYECKAas KOMIIOHEHTa B TOCY-
JapCTBEHHO-KAUTAIUCTUYECKOM COIMAIM3ME CTajla Mpeod-
Jafaroled. 9TO TPEBOXKUIIO 3aKYJIUCY, KAK TPEBOXKUI €€ U
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Ir€pMaHCKUM HALlM3M, CMEHUBIIMN B CHOHU3ME €BpEsl HA apHii-
1a.

[Tponsouwio TO, YTO MPOM3OLUIO: HPOrpeMesia BTOPAs
mupoBasi BoiHa, AccamOnes OOH mpunsina Pesomonuro,
OCYXJAIOUIY0 pacu3M, Halu3M M CHOHHU3M. Pe3ynbrar Mbl
3HaeM: M3pawuns Boroer ¢ IlanectnHoMN, a cOCTaB MUHUCTPOB B
Poccun nono6en Jlennnckomy CoBHapKoMy.

BwMmecte ¢ tem, menenme Poccuiickon Mmmepuu mo Ha-
UOHAIbHOMY TIpu3HaKy u co3fganue Coperckoro Coro3a (Mu-
Ha 3aMEIJICHHOrO JIEWCTBUS) CHAENIalid CBOE Jesio. MuHa B30-
pBasace B benosexckon Ilymie B Hy>KHBIN JUIs1 3aKyJIUCBI MO-
meHT. CoBerckuil Coro3 paccemancs. Poias MupoBoro xas-
napma B3suia Ha ceOsi Amepuka. Ho Bompeku 3Tomy mapii-
opocok k Kosutektuaomy Pa3ymy npoposxaercs.

***
[Ipuznakamu crpaBennuBoro KomnexktuBHoro Pazyma
SIBJISIFOTCS: BBICOYAMIIMK YPOBEHD JyXOBHOI'O Pa3BUTUS, HAYY-

HO-TexHH4eckoro nporpecca Counyma u ['apMoHuUsi OTHOILIE-
Hui Mex 1y JImunoctsio u Conmymom.

IocTynok IIpuBbIiKa IIpu Bceil cBoeil MHAUBU-
SRS AyanbHoCTH Jobast Jlnanocts
ImMom omperme | CBA3aHa ¢ Coumymom, B KOTO-
: POM OHA JXUBET.

Ciib \ MATH
“ ‘ » Bmecte ¢ TeMm, He Bcemy
KeHne | COLMYMY  cpa3y  Ipuiuia
Cuoso WHOCTL | MBICIh TPUMEHUTH JTyOMHY Ha

oxore. Tak cuenan MHAMBULIY-
| M, a COIIMYM IIepeHs1. B aToMm
Basuc counyma yM, iy P
i IIposABUJIaCh CBA3b COMYMaA MU
JIndHOCTH B colIMyMe.

A ! A
O6pazoBanmne | HckycctBo

IIpocBelienue Havyka

YcinoXHEHE TOCTaBJICH-

Puc.1 BzaumocBa3b
HbIX JKu3HbIO 3a/lau TpeoOyer

JIuunoctu u Coumyma

OTHOLICHUA MCKIY JInuHo-
CTBIO U COHI/IyMOM HOILO6HOFO OTHOLICHUIO MCKIY MMOYBOM M
CCMCHCM: COKH COLIMYMaA HOJIZKHBI ITUTATh TBOPYCCTBO JInuHo-

11



CTU. DTO 3HAYMUT, YTO 0a3UC colMyMa JOJKEH HaCHIIIAThCS
TeMd 3HAHUSMHU, KOTOPHIC HEOOXOAUMBI s (popMUpOBaHUS
nosiHotieHHoU JInunoctu. Hanpumep, B o6sactu IlpocBene-
Husi, OopazoBanus, UckyccrBa, Hayku win ux xoMOuHa-
i (puc.l).

B stoM cnydyae mpocBemeHHasi JIMUHOCTBL, BIUTHIBas
3uanus Coruyma, epepadarteiBaeT ux Mbiciablo, [lamaTsblo,
BooOpa:xkenuem u Bo3Bpamaer ux Couuymy €JI0BOM, MY3bI-
KOW, "KMBONUCHIO, U3/ICJIUEM U TaK Jaliee, TO €CTh pe3yJibTa-
TOM CBO€ero Teopuectna (puc.l).

Pesynpratel TBOpuecTBa JIMUHOCTH BO3AEHUCTBYIOT KaK Ha
camy JInunocts, Tak u Ha Coumym. "lIpuBbikanue" uper mo
CXEMe: CHa4aJla IMOLMUM, 3aTEM IMOCTYIOK, NEPEXONAIINM B
NPUBBIYKY, W, HAKOHEL], PUBBIYKA, (POPMUPYIOLIA MHUPO-
Bo33peHue (puc.l).

OBOJIIOLMSA MHUPOBO33PEHUSI NPUBEIET K NEPEXOLY OT
Many-Mpsicnutens k Henoseky Bonu u Horu.

Takol 2BOJIIOIMOHHBIM NEPEX0] onucaH B Teorenesuce
Kuuru J[3uaH.
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TpaHcopmauna Many-Mbicnutens
B Yenoseka Bonu n Noru

"On 3awazcan om manvix Oe-
Heu k Ceemy, u ¢ KasicoObimM C80UM
wa2om HACMynan Ha oYepeoHyio
36e30y, u ma uzdasanra 38yKuU
neorcnetwen menoouu. On noo-
X00un 6cé 6audce u Oaudce, U
36YKU CAUBANUCL 8 MPUymMeais-
HY10 necuio”

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

Hocurens Pa3zyma 1D0MKEH HAayuduThCs MPEOA0JIEBATH
YHBIHHE 1 IAaCCUBHOCTbh HACTPOECHUSI MUPOBOIl CKOPOM.

Hocurens Paszyma co3nan s JIvooBu u Jlodpa u, sBis-
acb HocuTesneM KpacoTsl, 107KEH BBIITOJIHUTH MUCCHIO, BO3-
JIOKeHHY10 Ha Hero Co3aaresieM.

He a6crpakThHas Kpacora cama no cebe criacet Mup, HO
Hocurens Kpacotet u Pazyma, 1o ectb UesoBek, A0JIKeH
obOecrieunth ['apMOHMIO COCYIIIECTBOBAHUS >KMBOW 3eMild H
YKABOTO HA 3eMII€.

TakoBa Bonsa Co3naresnsi, 1 BO HCIOJTHEHHE €€, MBI, ce-
rogusmHue MaHy-MpICIUTENN, COBEPIIAEM CBOM 3IBOJIKOLM-
OHHBII MyTh OT MaJbIX Orueil k CBety, uT00bI cTaTh JIFOAB-
mu Bonu u oru.

Ho kak coBepIraercsi 3ToT nepexom?
5.

DBOJIOLMS )KMBOTO HA 3€MJIE MPOUCXOAUT MPHU MPEUMY-
necTBEHHOM BiMsHUM JIyHbl 1 CoJIHIA, HAXOIAIIUXCS B -
HaMHUKE MOCTYIATEIIbHOTO JIBUKCHHUS.
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Bcerpeunsie sHepreTrueckue MmoTtoku JIyHHOro (maJible
Ornu) u Conneuynoro (CBer) cBeta GOpMUPYIOT PsiABI SHEP-
reTUYeCKUX ypoBHei (Tadu.1).

Tabmuma 1
JHepreTuyecKue YpoBHH cBeTa BO BeesieHHOI

Psaner [ I || IV ]V | VI VI| VI | Cymmsl

Comuewnsti || 45 +3 +4 45 +6+7+ 8= 36

»
»

JlyHHbI# +2+3 +4+5+6+7+ 0= 28

[E—

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

+ 224324+ 42+ 5% +6°+ 7% + 80 =140+8-0.

[—

[IpousBenienus

Pe3onancHoe HamokeHue Jpyr Ha Jpyra JIyHHO-
COJIHEYHOI'0 CBETa YBEJIIMYMBAET MOTEHUMAN JII000ro u3 mep-
BBIX CEMH YPOBHEM JI0 KBaJIpaTa IIEpBOHAYAIBHON BEJIMYHHBI.

AHTI/Ipe3OHaHCHa$I CBA3b JIYHHO-COJIHCYHOI'O CBCTA YBC-
JJMIUBACT IIOTCHIHAJ pAAa POBHO B JBa pa3a.

OTH  PE30HAHCHO-AHTUPE30HAHCHBIE  MYJIbCUPYIOIIHE
YBEIMYEHUS SHEPTETUYECKUX PSAJIOB MPUBOIAT K CIIOCOOHOCTH
cBeTa TpanchopmupoBaTth JHepruto Ennnoro Kocmoca u3 oa-
HOW (pOpPMBI B IPYI'YIO B COOTBETCTBUH C 3aKOHOM COXpPaHEHUS
SHEPIUM.

CBoOOIHBIN (HENapHbIN) NOTEHLHA 8 B COJTHEYHOM PSIY
oOecrieuynBaeT U3BEYHOE pacluupeHue BceneHHol u e€ mynb-
canuio Mexay Xaocom (moreniman 0) u I'apmonueit (moreH-
nuan 1) ¢ neproguuanoctbio T, =16:

Tapmonua 1
+ T2 jgodgo:imj(pdgo:im%:is, (1)

Xaoc 0

rae ¢do - BOJTHOBBIE MOJIS KOJIEOAHUIA.
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***
JlyHHO-CONTHEUHBIN cBEeT TpaHcopmupyer oodsie Gop-
Mbl 3Heprun Enunoro KocMmoca. DHeprus »KMBOro HE COCTaB-
JSIeT UCKITIOUCHUS, pUYeM TpaHChOpMaIHs U KUBOTO, U HE-
KUBOT'O MPOTEKAET CO CKOPOCTHI0 JBOJIIOIUM, PABHOM OT-
HOUICHHWID CYMMBblI PE€30HAHCHBIX INPOU3BEACHUN YPOBHEM Ha
YHCIIO - SKBUBAJIEHT CYyMMBI CYTOK B JIYHHOM Mecsue (Tadu.1):

12+22+32+42+52+62+72_140_5 2)
14+2+3+4+5+6+7 28

Bo3Hukaer 3Heprus naTepuyHoOi cBA3M, a nogodue nsre-
PUYHOCTH MOJJIEpKUBAETCS BO Bcex Popmax sHepruu Kocmo-
ca: 5 KKaJI/MOJib - S3HEPrusi BOJOPOAHON CBA3M; MATh (Pa30BbIX
cocrosinuii Equnoro Kocmoca (cBer, rasbl, KUJIKOCTH, TBEp-
Ible Tella, >KUIKas IulazMa); MITh (OpM B3aUMOJCUCTBUI
(rpaBUTAllMOHHOE, clAa00e, BJIEKTPOMArHUTHOE, SJEPHOE U
cBer); nATh Pac B sBomtonmu paszsutus Hocutens Pazyma B
dbopme Many-MpicnuTens, ¥, HAKOHEII, MSITh YPOBHEH BHYT-
PEHHETO 110151 B KBAHTE CBETA C IIOBEPXHOCTHIO, UMEIOLIECH 110-
TeHIman 6 (puc.2).

Ha msitit ypoBHSIX BHYTPEHHETO TIOJISl CBETa U TIOBEPXHO-
CTH C TOTCHIMAJIOM 6 BO3HHMKAE€T CYMMapHBIA TMOTEHIHAI,
paBHbIii 21 (puc.2):

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

KBaHT cBera HayWHaAeT W3-
Jy4aTh TOJISIPHBIE BUXPH C TO-
TeHnuaioM +21 (puc.2).

Pa3nocth 3THX mNOTEHIIMA-
J0B, paBHas 42 = 21-(-21), onu-
caHa B Knnure MepTBbIx Kak 42
boxkecrBa uymcroit JIo0BHM

Puc.2 DHepreruyeckas TBOEro cepila, MoOH yBaxae-
CTPYKTYpPa KBAHTA CBETA MEIN YHTATENTE.
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Bwmecte ¢ Tem, norennuan 21 sBiasgeTcs HEOOXOOUMBIM H
JOCTaTOYHBIM TSI (popMUpOBaHUST OEITKOBBIX TEN M3 dHEpre-
TUYECKUX NOTOKOB TOHKOM DHeprum pacuupsrouieiics Bcee-
JICHHOM:

+2 +2
5 «—7 «— (9+0), (4)
) 2

rae 5+7+(9+0)=21 - s>HepreTH4YecKUi TOTECHIHAT OEITKOBBIX
TeN CyOCTPYKTYpbl B OMOKIETKE, a pa3HOCTh (2+2)-(-2)-(-2)=8
- NOTEHIMAJ pacupsroniencs Beenennou.

Tak u3 Kamejb MOTa M OTJIOKeHUM cyOcTaHuuid [2] B
BOCXOJISIIIIE-HUCXO/IAIIEM MOTOKE HAIIMX Yyl M BCTPEUYHBIX
MOTOKAaX JIYHHOTO M COJIHEYHOI'O0 CcBeTa ObuiM co3aaHbl [IsaTh
Pac Many-MsiciuTeneii, a 3atem Yenosek Bonn u Morn [4]:

Bocxonsmue

11 o
YHHBIN CBCT | 525354 5556«7 0

JIronu
Pacer Many - I |II I IV| V| 11| Bomu |(5)

Mpiicnuress v
Horn

CoJIHEeUHBIi ] «2«3«4 « 5<~6—-T7-8>

CBET Hucxomsamne

"O6os0uka" Yenoseka Bonu u Moru Oyner cBsizaHa c
KoJebanusamu cpeasbl ot 0 10 7:

2 [pdp =7 =49, (6)
0

U 3TOT noteHnuan onucad Pycckumu Pynamu [1].

buotok Tena Oyner ompenensaThCcsi KOJICOAHUSIMHU MEXITY
7 1 8 YPOBHSIMU:

8
2[pdp = 64-49 =15 = 1+2+3+4+5, (7)
7
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rae 15 - cymma 3eKTpuyYecKoro 1 MarHuTHOTO 3apsiaa (uM-
myJibca), CoBepIaroniero koyuedanus B nojie Cpera.

DTOT MOTEHIMaN, paBHbIA 15, mpenornpenensier CBsA3b
Mexay Many-Meicaurenem u Henosekom Bosm u Moru.

[To cymectBy 15 oTpakaeT 3HEPTUI0 POJACTBEHHOM CBSI3U
Mexnay Hocuremsamu Paszyma. Ilostomy Benmmkue [luBunusa-
muu emé obeperatoT Hac U Hamry Mate-3emito. OGeperaror,
XOTsl HEKOTOpble MaHny-MpbICIUTENM C HETOHOUIEHHBIMU 4a-
Kpamu BeICTaBJsIIOT B CMU MHOIIIAHETSH, KaK 3J10/1€€B.

***
UYenosek Bonu u HMoru Oyner TejieceH u OeccMepTeH.

[Mument EmMy Oyner ciyxuth ToHkass JHeprusi Merarajiak-
TUYECKUX BOJIH, KAK OHA CIIy>KUT TommBom st HJIO.

"Ha Oo0Ooxe Koueca, rae xuByT CbiHOBbS OruHs u
Ilnamenn, He OyaeT OosiblIe MecTa IJIsi OTPOMHBIX TBapei
U MOJI3YYHUX I'ajJioB.

IHoneBble KMBOTHBbIC W NTHIBI BO3AYUIHOW CTHXHUH
BCTPETATCH M Pa30MIyTCsl C MUPOM, U Te, M JApyrue OyayT
NUTaThCSl MYPIYPHBIM 3€PHOM, J1apOM, NOJYYEHHBIM NpSsi-
Mo u3 pyk boros. Bce pacrenusi, mpouspacraoume 1mnom
Kopoii Kosieca, oTHbIHE OKaKyTCsl MO/ 3alPETOM, M 4YeJI0-
BeK Oy/Jer sKMB He rpy0oil nmuuiei, a cCujiow ceoeit Boau".
Kuwra J[3uan. Teorenesuc. Ctanna III , m.3.

[Tumeii Yenoseka Bomu m Moru OyayT SBISATHCS BOJIHBI
ToHkoll DHepruy MypmypHOro (KpacHoro) 1Bera.

Takue BOJIHBI IIOrJIOmMaroTCsA HWKHEH anpoﬁ B 001acTu
KOITYHKa.

[Iepexon KMBOro Ha 3emMJile HA AMETY M3 CIIEKTpa CBeTa
noTpedyeT MOJHOTO PAcKphITUA BceX Hakp B KaXIOM >KMBOM
WH]JIUBUIYYME.

[Tutanue vepe3 Yakpbl OyaeT mogo0HO METUTAIUU, TIC
MEIUTUPYIOIIUN HUCHOJab3yeT boxxecTBeHHyr0 KyHpmanunu c
MOTCHINAI-)KBUBAJICHTOM MOBEPXHOCTH CBETa, TO €CTh pPaB-
HbIM 6 (puc.2).
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Ota "00010uKa" KBaHTa CBETA, MOMNAJas B KUJKUE Cpe-
161, (GOPMUPYET HUTHU CIIUPATICH.

[Tpu pacmmpennn crnmpans Kyngamuau mmeer 3,5 06o-
poTa, Tipu cxxatuu 2,5 060poTa mnpu o01eM noTeHuaie 6:

6=3,5+2,5=(3,5"-(2,5>="7/2+5/2. (8)

Nucturytr I'eopusuku AH CCCP, o6paboraB maccuB
AKCIIEPUMEHTAJIbHBIX TaHHBIX, YCTAHOBWII: U3 HEJpP 3eMIIU K €€
nautocdepe HalpaBJIeH SHEPreTHUECKUN MTOTOK C MOTEHIIUAJIOM
7/2, nomatrouuit TuTocdepy, a IHEPreTUIECKUd MOTOK U3 TITy-
OMH MeTarajakTHK{ CrymiaeT HeOecHbIe Tea ¢ K03 uiren-
Tom 5/2 [8].

DHepreTuueckue moToku u3 Heap 3emiuu u ['myobun Me-
TarajlakTUKH, MOMAAaT B MyJibcupyromnii KocMoc u ymeHb-
LIAKOTCS B JBa pasa:

1 0
7/2- j pdp +5/2 j pdp =7/4-5/4. 9)
0 1

Bo3Hukaer majbMa, TO €CTh OTHOILIEHUE TpaBUTALIMOH-
HOro 3apsja (p) K 3JeKTpU4YecKomy (q), WIA OTHOILIEHHE HM-
nyJibca MBICIH (p*) K UMITYJIbCY BooOpaxeHus (q*).

Ot1o oTtHomeHue 7/4 Benukas llmBmnmsanms B3sia 3a
Enununy csoero Cuucnenus, U Ha3pasa €€ '"maapMon':

7/4 = p/q = p*/q*. (10)
DHeprusi ¢ MOTEHIMAJIOM B OJIHY 'majabmy'" HaeT BO3-
MokHOCTh YenoBeky Bomu u Moru obecrieunBath Ku3Heaes-

TEJIBHOCTh OPraHM3Ma, KaK Ha KJIETOYHOM YPOBHE, TaK U Ha
YPOBHE HEHMPOHA.
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***
Cucrema >xusneobecrieuennss Hocurens PaBYMa C IIOMO-

mpro Yakp cBsi3aHa ¢ morsomeHueM sHeprun KyHnganuau da-
Kpamu opraHusma (Tadsn.2).

Ta0muma 2.

IHorsomenne 3neprun Kynnaauan yakpamun
(cuctema nuTaHus B 300Xy Jrojer Boau u Morn)

Pacmnpenue 74 —7/2 — T —14 — 28 —56-—112
Kynpanuau
MNe | T | I | I IV | V |VI| vy | Pacum
Yak- psromas-
o | 1ger Kpac-|Opan- | Xein-|3ene- | Tony-| Cu- | Puone-| .4 Bee-
Has |KeBas| Tasg | Hadg | Oasd | HAA | TOBAA | jeppaq.
Kcmme 80 «— 40 «— 20 <10« 5 « 5/2« 5/4
YHJIQJIUHU

[Ipu meautanum Many-MplicnuTensi, KOTopas 3aTeM CTa-
HET cucTeMod nutTaHus rojaed Boau m Moru, Bo3HUKAET IO-
crostaHas meautanuu (Const,) gakp (Tabm1.2):

Const, = (7/4)-80 = (7/2)-40 = 7-20 = 14-10 = 28-5 =
56-5/2 = 112-5/4 = 140. (11)

OTHOILLIEHUE MOCTOSIHHOM K paciuupsitoiieiics BeTBu KyH-
nanuHy B 3,5 000poTa U K cxxuMaronieiics et KyHaaauHu B
2,5 060poTa COOTBETCTBEHHO JAIOT COKPOBEHHYIO COPOKOBHILY
1 TI0JIE ¢ MOTEHIIHAJIOM 56:

140/3,5=40 wu 140/2,5=>56. (12)

***

Bocxoasimme (5) 10KHBI TOMHUTh, YTO Ha HUX BCErJa
OyJieT HampaByeHa YHEPT U] HUCXOISAIIHX.
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Hanpumep, Ha Bocxomdmuii conuyM 3eMIIM HAaIIPaBJIE€HHO
IPOTUBOAECUCTBYET DTHOC C TPEMs Pa3BUTHIMU HM)KHUMU Ya-
KpaMH.

B 3TOM cnydae BO3HMKAET CONPOTHUBIIEHUE C PA3HOCTHIO
MOTEHIIMAIOB, CBA3AHHOW C moctossHHOM 4akp (11) u pasHo-
CTBIO MEXAY 7 U 3 YPOBHEM YaKD:

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

Takue JIMYHOCTH BBITOIHAIOT POJIb TUPU HA HOI'E CTake-
pa. OlHaKO OHU HE B CHUJIaX OCTAHOBUTH DBOJIOIMIO, U CTaH-
bl KOHCTaTupyroT: "'HakoHew, JOCTUTHYB CcaMOro Bepxa,
OH oCTAaHOBWJICS ¥ HAKJIOHWJICS, YTOOBI YCJIBIIIATH MECHIO,
KOTOPYIO 1aJIeKO BHH3Y, O] €r0 HOraMu, 3Be3/bl MeJIu Te-
nepb sicio u rpomko". Knura [I3uan. Teorenesuc. Cranua
VIII, n.4.

EanHctBo Mbicnun, Namatn, BoobpaxeHus
N rpaBUTALMOHHbIX, MarHUTHLIX U
9IIEKTPUYECKUX 3apsaoB

"C Bocmoka, 3anaoa, Cege-
pa, FOza npuwnu wemeepo Ces-
muix. Ilo nymu Onu cobpanu
Hcmpebumeneii,  moanuguiuxcs
Ha Hx Oopoce, u 3acmasunu no-
cnedHux osucamucs bvicmpee."

Knuea J[3uan. Teocenesuc.

Cmanya IX, n.1
B ocnoBe 6eckoneunoro mMHoxkectBa opm Tpanchopma-
MU OAHUX (POPM DHEPTHH CPEIbl CBETOM B Jpyrue (Gpopmsl
JICKAT B3aUMOJICCTBHE TOYCYHOT'O ydYacTKa BOJHBI CBETa C
OKPYJKAIOIIEH CPEHOM.
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3T0 B3aMMOJACHCTBHE TOYCUHOTO Y4aCcTKa BOJIHBI CBETA U
OKpY’Kalolled cpeapl MpPOTEKaeT B PE30HAHCHO-aHTUPE30-
HAaHCHOM PEKUME C MIEPUOTUNIHOCTRIO T,=4.

Otu YerBepo B Teorenesuce Kuuru [[3man paccmartpu-
BatoTcs kak UerBepo CBATHIX.

XpHUCTUAHCTBO B CBOCW PEIIMTHO3HONW MaTeMaTHKE OITH-
ChIBaCT JIBIKEHUE TOUYCYHOTO yYacTKa BOJHBI B TOJIE CBETa
KaK COKPOBEHHYI0 COPOKOBHILY.

Penurnosno-duiiocodckue MUpOBO33peHUYECKUE PAOOTHI
BocToka ONMCHIBaIOT TOYEYHBIN Y4YacTOK BOJHBI CBETa Kak
CBab6xaBat 1 0003Ha4YalOT CUMBOJIOM OKpYykHOCTH O.

B cnydae ecnu B mosie TOYEYHOTO y4acTKa BOJIHBI CBETA
IPOUCXOJUT CTYIIECHUE CBETA B JIA3EPHYIO KAIUIKO, TO CUMBOJI
MEHSIETCSI, U B OKpYy>kHOCTH CBaOxaBaT MOsBIISETCS TOuka ©.

bonee moapo6HO 0 cuMBoIM3Me B paboTax Benukon I{u-
BriIM3aluu Bel Mmoxkere y3HaTh u3 Moeil kuuru "JKupas Huth
u3 Kuznau nmocne XKuzau" [1].

***
[Tpu Ttpanchopmanuu OKpyKarolled cpeabl TOUYECYHBIM
y4acTKOM Oeryuieil BOJIHbBI CBETA, TOYEUHbIE YYaCTKU KOTOPO-
IO BO3HUKAIOT I10 YETBIPEM HAINPABJICHUSAM IIOBEPXHOCTH HU3-

Jaydarens, To ectb ¢ Bocroka, 3amana, CeBepa u FOra, TouHo
TaK e, Kak 3TO JieJ1aloT 4eTBepo CBATHIX.

B ycClIOBUSIX aHTHPE30HAHCA YETHIPE TOUCUHBIX YYaCTKa
BOJIHBI CBETA 10 YETHIPEM HaIpaBJICHUSIM TPOCTPAHCTBA OyAYyT
UMETh IPOJOJKUTEIBHOCTh IMIpOLlECCa, PABHYK BOCbMU
(To+Ty=4+4= 8), a B yCIIOBHUSIX PE30HAHCHOIO CIIUSHUS B Jia-
3€pHYIO TOUKY - paBHyto 16 = T, T,.

OTIMYUTETLHON 0COOEHHOCTHIO PE30HAHCHBIX JIA3€PHBIX
TOYEK SBISETCS TO, YTO KOPILYCKYJISIPHO-BOJHOBON KBaHT
CBeTa, MONaAasi B JIa3ePHYI0 TOYKY, TEPSET CBOM CBOWCTBA U
BOJIHBI, ¥ YaCTHUIIbI, HO MPUOOpETaeT HOBBIE CBOWCTBA CYyO-
ctaHuud. OH CTAaHOBUTCA KUAKOM IJIA3MOM, KOTOPYIO MbITa-
ercs m3ydath Arau-MHora.
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Bwmecte ¢ TeM, pe3oHaHCHas Jla3epHasi TOYKA YHHUYTOXKAET
(ucTpeOIIsieT) aHTUPE30HAHCHBIC KOPITYCKYJISIPHO-BOJTHOBBIC
KBaHThI CBETA, U MOATOMY TeoreHe3uc OTBEYAET, YTO YeTBEPO
CBATBIX cOOpaH 10 JOPOre UCTpedUTeIeH.

***
COop J1a3epHBIX TOYEK OTIMYACTCS OT cOOpa KITFOKBBHI

TEM, YTO OH MPOTEKAET B CKUMAIOUINXCA U PACIIUPSIOUINXCS
BUXPAX POTOH-POHOHOB.

B cBoux pabotax mo mromunectennuu C.M.BaBuioB ori-
penenui, 4To B Mpenesiax HACBIIMICHHS JTIOMUHOMOpa ydacT-
20
BytoT 107 ¢oToHOB.

[ToTeHmman Kaxxaoro BUXpst JOTOHOB 3aBUCHUT OT MEPUO-
JUYHOCTH BpaLECHUs BUXPSL.

B nHameM cOaHEYHO-IOMITyHHOM MHPE MOYKHO BBIJIEIUTH
JIB€ HECYILHUE NEPUOAUYHOCTH: NMEPUOJUIYHOCTD To2 =16 u me-
PUOANYHOCTH BpaleHus JIyHbI ¢ IPOJOJKUTENIBHOCTBIO B 28
CYTOK JIYHHOT'O Mecs1a.

Jlynnoe nose aJist 3eMJIM YHUKAIbHO, TaK KaK OHO JIEHCT-
By€T Ha BCE€ JKHUJKHUE cpelbl 3eMJIM, CO3/laBasi IpaBUTALIMIO
IIPUJIMBOB U OTJIMBOB.

CoOop J1a3epHBIX TOYEK B PACHIMPSIOIINXCS U CKUMAIO-
HIUXCA BUXPAX (POTOHOB MPUBOAUT K (DOPMUPOBAHUIO FJIEMEH-
TapHBIX 3apsA0B U UMIYJIbCOB Mbiciu, [Tamsatu u Boobpaxe-
Hus (Tabmn.3).

TaOmuna 3

dopMuUpOBaHUE 3aPAA0B U UMITYJIbCOB
BUXPSAMH GOTOHOB

DOTOHBI Cxxatue Pacmmpenne
(3memeHTapHble 3apsbl) (MMITyTBCBI)
Tomns I'paBu- | Marne- | Omektpu- | ['paBu- | Marne- | Dnektpu-
TaluAa THU3M YeCTBO Tanusa THU3M YE€CTBO
IloTrenumanel | p= n= q=_ | p*= | wi= * =
28-107%°| 14-10%° | 16:10% |28:107°|14:10"°| 1610
Meicab | ITamsats | BooGpa-
KECHHUC
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[To cymiecTBy B TaOiUIly 2 MOMECTHUIICS HE TOJBKO AJICK-
TPOMAarHeTU3M, HO U TPABUTALUSA;, HE TOJBKO 3JIEMEHTapHbIC
3apsAbl, HO U UMITyJIbebl Mbicnu, [lamsatu u Boobpaxenusi.

HqueM, BCC ICPUOANYCCKUC CHCTCMbI BBLITCKAIOT U3
I'paBUTAIUOHHO-3JICKTPOMAIrHUTHOT'O PABHOBCCHS:

112=7-\Jgq* =8-Juu* =4-/pp*, (14)
a €IUHUIICH CUMCIICHUS SBJsICTCA "TtagbMa', TO €CTh OTHOIIIE-
HUE, TOKa3aHHOE B BeipaxkeHu (10).

***

Benukas [uBunumzanus otkazaiacs oT IlpubamkeHuid,
Ha KOTOPBIX MBI CTPOMM CBOIO HAyKy, M B3sla 32 OCHOBY
B3aMMOJICUCTBUSI, TpUBea UuX 3PHEKTUBHOCTH K OJTHOU Cpejie:
AJIepHOMY BellecTBY (Tadi.4).

Tabmuua 4

P PeKTUBHOCTH B3aUMOAeHCTBUI
B f/ICPHOM BellleCTBe

®opmsl B3auMo- | I'paBuTa- J7eKTpo-
pMP 9 p Cnaboe | maruut- | Snepnoe | Ceer
necTBuit IIIOHHOE Hoe
DddexTrBHOCTH p1= p2= p3 = P4 = ps =
B3aUMOJCUCTBUN 10 10! 10" 10" 10"
ITocrosinHas Const, = 1g p1p2p3paps=2
3aKOH coxpaHe- PiP2PsPs _ |
HHUSL DHEPTUU P T

B cnyuae npuBnedenus B3aumojieicTBuil (Ta01.4) 3aK0H
COXpaHEeHUs dHepruu GOpMYIUPYETCs TaK: SHEPTus He ucye-
3a€T U HE TOSBJISETCS BHOBb, HO TpaHc(OpMHUpYyeMasi CBe-
TOM BO B3aMMOJEHCTBHMSAX, IMEPEXOJUT U3 OJIHON (HOpPMBI B

Jpyryto.
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[Iynscupyromuii Mexay Xaocom u I'apmonnmenn Kocmoc
(1) mpu HaTMYMU B3aUMOJEHCTBUI CTAHOBUTCSI PABHOBECHBIM:

1
Constp-J'(p dp =2-12=+1 nu
0

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

Mexny +1 u -1 Bo3HUKaeT BOIHA.
i
Hayxa Benukoi [luBunmmsanuu wucnonb3oBana andaBuT,

YKCIJIO, CUMBOJ U BekTop. [Ipnyem oHa 3Hana, 4to Bce OHH Oy-
IOyT PETPAHCIATOPAMH SHEPIHH.

Tak, HanpuMmep, €clii 3anucaTh 3aKOH COXPaHEHUs dHEp-
TUU B BEKTOPHOH (hopMe, TO 3IOpa BEKTOPOB MPUMET (POpMY
nupaMupl ¢ nponopuussMu Benukon Ilupamuaer Erunra, u
sTa smiopa BektopoB (IImpammma) cama Oymer paboTaTh Kak
TpaHcpopmarop npeodpazoBanus ToHkoW DHepruu B DHeEp-
ruro Marepun 1 Ha000pOT.

Crpoutenu I[lupamuabsl onvpanuch Ha MOCTOSHHYIO
B3auMO/IcHCTBHH (Tabi.4).

Onu npuHuManu otpe3ok npsimoit (R) 3a nBe oTHOCH-
TEJIbHBIE €IMHULIBI, U MPOBOJUIN UM, KaK PaJNyCOM, OKPYXK-
HOCTh. B OKpyXHOCTh BNHCHIBaIM OCHOBaHuE Ilupammuabl
(puc.3).

Bricota [lupamuael onpenensiach N0 NOTEHIMATY pac-
mupeHus BeeneHHoM B 1ojie rapMOHMYECKUX KOJIeOaHMi:
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H=8-\/Sinn/4=8-\/Cos /4=
8'2_1/4 — 27/4. (16)

I|{ / \L\ O0bém Tlupamunsr (puc.3) Obul

e

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

IIpUYEM Bce 31eMeHThI [ Iupamu el

Puc.3 Dmopa Benukoii
CBSI3aHbI C BOJJHOBBIMU (DYHKIIUSIMU

Iupamuasbl

(Tabn.5): Scn/4=Cscm/d=+2.
Tabmuma 5

JKBUBAJIEHTHOCTD 3J1eMeHTOB [lupamuabl GyHkuumn V2 n,
raen=1,2,3,4,5,6,7 (puc.3)

Panuycsl
Y Ctopona [Momy- | Amogema
OKPYKHOCTHU Huaro-
DIeMEHTHI OCHOBa- nepu- | ocHOBa- | Pebpo
Bmu- | Omm- HaJb 2
- .| Hus METp HUS T
CAHHOM |CAHHOM. 0

O603Haue- I R a 2R 2a (=a> L

HHUC

Bemmauna | [ \/52 \/53 \/54 \/55 \/56 \/57 \/58

JTyHHBI px [+2+3+4+5+6+7 28
5 -2

[Iate TeICSY €T Ha3axd ['eponot co cnoB XKpenos, XxpaHu-
tenen [Tupamupel, 3anucan [lpaswino: kBaapar BeicoTbl Ilu-
pPaMuIbl PABeH NMPOM3BEICHUI0 Paguyca BIMCAHHOH B OC-
HOBaHME OKPYKHOCTH Ha anogemy, TO CTb:

H=rl=+2-8=2""% (18)

OnHaKo MBI THICSYCIICTUSMH CUUTAaeM BBICOTY [IrmpaMu/ibt
no teopeme [Iudaropa:

H2 =0 =842 = 64-2=62, (19)
¥ OIIMOAIUCh 1TOoYTH B 8 pas (62 : 277 = 8).

Takas omunbKa BbI3BaHA TEM, YTO MbI CUMTAEM IIPOLIECC B
CTAaTHKE, HE yYMTHIBas MyJIbCalMIo Beenennoii, a Benukas Lu-
Bunm3auus yuuteiBasia, 1 e€ HJIO Oe3ommbouno 60po3asT
riryounsl Kocmoca.
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***
Mgl ommbaemcs He TOJBKO B IIOTCHOMAJIax HpOCTpaHCT-
Ba, HO U B OLICHKC HCTHHHbIX neHHocreid Equnoro Kocmoca.

"B aBropuTeTe" y Hac HMCXOASIIIME, KOTOPHIE KaK MC-
TpeOUTeJIM MEIIAIOT BOCXOASAIIMM.

Opy»xueM MaccoBOr0 YHUYTOXKEHUS BOCXOISIINX HUCXO-
e “30paad 3IKOHOMHMKY TOBApPHO-JAEHEKHBIX OTHOIIe-
HHMI M YACTHYI0 MATePUAJIbHYI0 COOCTBEHHOCTb.

HNucyc Xpucroc 00 3ToM ropopuit onpejaesieHHo: "Jlerdye
BepOJI10/] MPOoIiIeT CKBO3b UI0JIbHOE YIIIKO, YeM 00raTbiii B
HapcTrBue HeGecHoe".

[Touemy Nucyc Tak He 00U 0IUrapXxoB?

Ham ¢ 3tuM Hamo pa3o0parbes ¢ MO3UITMM SKOHOMHKHU |
COOCTBEHHOCTH.

OkoHomMuka byayuiero. Cob6CTBEHHOCTb

"42. OHu nocmpounu xpamslt 0Jisl
mena uenoseueckoeo. Myaceu u
JHceH cmanu 6020meopums OHU.
43. Onu nocmpounu 0cpomHvle
2opooda. M3 pedkux nous u me-
Manio8 cmpouiu OHuU, U3 O2Hell
U3BEPIHCEHHBIX, U3 0eN020 KAMHS
20p U 4epHO20 KAMHS BblCeKalu
OHU 80U CODOCMBEHHble U30-
opasicenus, no pazmepy u nooo-
ouro ceoemy, u NOKIOHAIUCL um”

Kuuea J[3uan. Aumponocenesuc.
Cmanya X,42 u XI1,43
Cran1pl, B3sThIE nUrpadoM K JaHHOH IiaBe, MO Cylile-
CTBY TOYHO OIMCHIBAIOT COBPEMEHHBIH COLUYM: O€3/1yXOB-
HBIN, UHAY CTPUAJIBHBINA, STOLICHTPUYHBIN.
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MI)I, COBPCMCHHUKHU 3TOI0 COllMymMa, MOKCM CBUIACTCIIb-
CTBOBAThb, 4YTO OCHOBOM ACrpagann sSIBUJIOCh 663FpaHI/I‘-IHOG
HaKOIIJICHHE YaCTHOM COOCTBEHHOCTH.

NHCTpYMEHTOM HAKOIJICHUSI YacTHOW COOCTBEHHOCTH
SIBJISJIACh TOBAPHO-JICHEKHBIC OTHOLIECHUS, IJI€ IE€HbIY TAKKE
CTaHOBUJIMCHh TOBAPOM.

bupxeBas urpa Ha BaJIOTHOM PBIHKE TPUHOCUJIA OpTaHU-
3aropamM Urp nNpuObLIb, MHOTAA PAaBHYIO OIOJKETaM ToCy-
JApPCTB CPEHErO JI0CTATKA.

DTa crneKkyJATUBHAs MPUObUIb HAXKUBAlach B CUUTAHHBIE
JHU M YXOJWJa B YACTHYIO MATEPHAJIbHYK COOCTBEHHOCTb.
[Ipomactb Mexry OorarbiMu U OEAHBIMU POCIIA.

%
*%

Haxwuryio onurapxmdeckyro COOCTBEHHOCTh Hajo0 ObLIO
3alUIIATh OT 00€3/10ICHHBIX.

3amuTy YacTHOH MaTepHaIbHONW COOCTBEHHOCTH Opajio
Ha ce0s ToCcy1apCcTBO.

[TepBbIii mar rocynapctBa OblI CBSI3aH C OOBABICHHEM
YaCTHOW COOCTBEHHOCTH CBSIIEHHOM U HENMPUKOCHOBEHHOM.

Co3naB (peTvil OCBAALIEHUS] YACTHOM COOCTBEHHOCTH,
rocynapctBa (OPMHUPOBAIN COOTBETCTBYIOIIYIO 3aKOHOMA-
TENbHYIO 0a3y, (UCKaJdbHBIE U PEMPECCUBHBIE CTPYKTYPHI,
pa3KUTraId MPOTUBOPEUMS, IEUCTBYS IO MPAaBUILY: ''pa3aessi
U BJIACTBYM".

***

Tsra x 0e3rpaHMYHOMY HAKOIUICHHIO YacCTHOW COOCT-
BEHHOCTH H3Bpallaia 4YejqoBedeckuil Pazym n boxkecrBeH-
Hy10 MopaJsb; nmpotuBopeurwsia 3akoHam EnmHoro Kocmoca.
KosstekTuBH3M 3aMeEHsUICS MHAMBHAYaau3MoMm. [Ipumarom
MHPOBO33PEHUS CTAaHOBWJIOCH MPABUWJIO: YEJIOBEK YEJIOBEKY
BOJIK.
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i
B ycrnoBusx mpuMaTta MHAMBUAYAJIM3MA MHOTHE 3aKO-
Hbl OypiKya3HbIX TroCyJapcTB He cpabarbiBanu. BozHukanu

BOJTHCHHs. KapaTenbHbIe CTPYKTYphl HE CIPaBIUIHCH. PeBo-
JIFOLIAM TT00EXK TaTH.

[TobenuBiIvE PEBOMIOLMY, He 3HAA 3aKOHOB 3BOJIIOLM-
OHHOI'0 Pa3BUTHUA COLMYMA, OBTOPSIOT IOJUTHUKY CBEPTHY-
TOI BJIaCTH, U BCE BO3Bpallaercs Ha Kpyru csou. HyxeH ObL1
aHaAJIM3 CTPYKTYPhl COOCTBEHHOCTH COLIMYMa.

***

CoOCTBEHHOCTh OBIBa€T JBYX BHUOB: MATEPHUAJBHASl U
HHTEJUIeKTyaJIbHas.

CoOCTBEHHOCTh TaK)K€ €CTECTBEHHA JUISl YEJIOBEKa Kak
OMOKJIETKAa U HEUpOH, I/ic OMOKJIeTKa SBJISETCS AHAJOIOM
MaTepHaJIbHON COOCTBEHHOCTH, a2 HEMPOH - AHAJIOIOM MH-
TeJUIEKTYaJIbHON COOCTBEHHOCTH.

CoOCTBEHHOCTb, CYIIECTBYS B TUHAMUKE, UMEET TEHCH-
OUI0 K OOHOBJICHHIO. BHUOKIETKM M HEWpPOHBI B OpraHU3MeE
Takxke OOHOBIAtOTCA. [IoaTOMY cHCTEeMBI ynpaBieHUs: cOOCT-
BEHHOCTBIO JIOJIKHBI OBITh TAK)KE€ €CTECTBEHHbI M FapMOHUY-

HBI, KaK DJHEProoOMEH MEXIy HEHpOHOM U OHOKIETKOH
(Tabm.6).
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Tabmuna 6

B3anmMocBsI3b MaTEepHAJIBLHON U
HHTEJJIEKTYAJIbHON COOCTBEHHOCTH

CobcTBen-

HOCTL MarepunanbHast NHTtennexkryanbHas
(anastor) (bnokseTka) (HelpoH)
dopma 3apsiabl Nmmysibeel
DHEPIUu (Pyma) (Apymna)

Crpykrypa I'paBu- | Marne- e Ila- Boot-
Tpuue- | Mbicib paxe-
11014 Tanus THU3M MAThb
CTBO HHUC
p= n= q= p* = * = * =
HoTeHumarnsl | g0 | 14102 | 16-10™ | 2810 | 1410 | 16:10™
7 * 7?
CoOCTBEHHOCTD M :£,u =—-107 Hn :p—,u* =—-10"
q 2 q* 2
CoOCTBEHHOCTh 7? 5
BO B3aUMOJICH- VM - Ui - Const,, = ?'2 =7,
CTBHAX rie 7° - "oGonouka", onucannas Pycckumu Pynamu [1].

***
Jlns Toro, 4ToOBl COOCTBEHHOCTh NMYCTHUTHL B 00OPOT,
HaJI0 3HaTh KOHBIOHKTYPY Ha PHIHKE.
B npupone mHaukaTopoM KOHBIOHKTYpHI OyaeT Kynna-
JIUHU: €€ CTIUPAJIA CXKATHS - paciuupenus (Tabiu.7).
Tabnuma 7
BosaeiictBue Kyngajanau Ha MaTepuaaibHO-

HHTEJVIEKTYAJIbHYI0 COOCTBEHHOCTD,
AHAJIOT0B OMOKJIETKH U HelipOHAa

KyHnannau [TpuobLIL
DHeprus Coberaen- OT pac-
p Cxarue | Pacmmpenue HOCTb (T2671.6) p
(3apsiabl) | (MMITYJIBCBI) LIMPEHUS
IToten- 2,5 3,5 VM - Hu Conct,, 7/ 3,5=
LAAJIBI 3,5/25=14 =72 14= uu* .
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B stom ciywae (Ta6:1.7) npuObUIb, KAK MAarHUTHOE TIOJIE,
oborarraet "pyKy naromero".

He orHuMu, a oTHait - OTIIMYUTENbHAS YEPTA SIKOHOMUKHU
Oynymiero. M 3T0 CBOWCTBO 3aJI0KEHO B CYNIHOCTH boect-
BeHHOU KyHnnanuuu.

.
MarepuanbHasi COOCTBEHHOCTh JEIUTCA Ha TOCYIapCT-

BEHHYIO (X) M 4acTHyIO (y); MHTEIJIEKTyalbHas - Ha OOIIeCT-
BEHHYIO (X) ¥ JIMYHYIO (Y1):

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

B mpocreiiiem ciayuyae Bce BHABI COOCTBEHHOCTH OyayT
paBHBI JpYr ApYry M H3MEHATCA B YCIOBHUSIX PE30HAHCHO-
AHTUPE30HAHCHOU myJibcanuu (Tadm.8):

Tabawnia 8
Pe3oHaHCHO-aHTHPE30HAHCHAS
nyJbcanus coocTreeHHocTu (20)
PaBHOBecue AHTHUPE30HAHC Pe3onanc
(Tab11.6) (cymma) (mpousBeieHNe)
M + Un X+Hy+x,ty ;= X'y X,y =7"/4=x"
TR P07 10%) =T

B sTom (Tab1.8) mosne pe3oHaHCHOE COCTOSIHHE CBS3aHO C
CEMEPUYHON NEPUOJUYHOCTHIO BOJHOBBIX ToJied Sc m/4 =

Csc m/4 = 2 u nponopumsmu Bemnkoil ITupammmer (puc.3,
Tabi.5). YrpaBineHue cOOCTBEHHOCThIO CTAHOBUTCS TIOJJOOHBIM T10-

aety HJIO.
i
CobcTBeHHOCTh HE cymiecTByeT cama mo cebe. CoOCTBeH-

HOCTb caMma 1o cebe GeccmpiciienHa. Ho oHa cTaHOBUTCS mpUTSAra-
TeJIbHOM B OKPYXKaKOUIEH cpee.
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DBorOIMs COOCTBEHHOCTH B OKPYXKAIOIICH Cpejie poTe-
KaeT MO0 MPUHIUITY coo0Iarmuxcs cocy1oB (puc.4, t1admi.6).

ki B cooOmarommxcs
AR = ey -
K coCy/ax COOCTBEHHOCTH
NIEPEXOIBL:
k7 kg 9 1 k 10 k6 kS p )1
ki=k,=ks=ks=1,
k OyyT paBHOBECHBIMH.
aj— N Ty
K YeTHbIE IEPEXOABI:
3
el 1. =100
Puc.4 Coobmaromuecst cocyabl ke=ks=ki0=k1,=10"",
COOCTBEHHOCTH 1 HCYCTHBIC NICPEXOAbI:

ks=k;=ky=k)1=10",
6yayT umethb obpatHbie moteruuanst 10* u 1/10%,

Takoe OTHOILIEHHWE NPUBOAUT K BBIBOAY, 4YTO EIHMHBIN
Kocmoc, kak CobcTBeHHocTh Co3aaTesi, OyJeT paBHOBEC-
Hou ExuHoii MoHaziol B yCIOBHSIX PE30HAHCA:

kikokskakskekskskokiokyikin = 1, (21)
rae 12 - AnocToIbCKO€e YMCII0 ¥ YUCIIO 3HAKOB 30/1aKa.

DTO YUCIIO CBSI3aHO CO BCEMH OCHOBHBIMU MEPUOJIUYHO-
ctamu Eqmaoro Kocmoca:

13%12°=5"=4’+3% umu  13°«(Ty1)’=5"=T,+1>.  (22)

HpOI[OJ'DKI/ITeHBHOCTI) T = 3 u SBIsAETCI INCPUOINIHOCTBIO
BHe—HHepHHOHHOﬁ CHCTCMBHEI.
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BasucHas aHepreTuyeckas CTpykTypa
EanHoro Kocmoca

"Kopenv ocmaemcs. Ceem
ocmaemcs. Ceycmku ocmaromces
u, 6cé ace, Oeaohoo Eoun’.

Knuea J[3uan. Kocmoeenesuc.
Cmanya III, n.5
Cranma B snurpade B TaHHOM pasjielie OIUCHIBAeT dHEP-
reTuueckyto cTpykrypy Eaunoro Kocmoca:

Crpykrypa Ennnoro Kocmoca

®opmbl Tonkas Crer DHeprus
SHEpPrUuu DHeprus Marepuu
Onucanue B
Kopennb Ceer Crycrok
Crannax

Ota ctpykrypa Enunoro Kocmoca cymiectByer B JauHa-
MHKE B3aMMOJECHUCTBUM, O KOTOPOM U IOUJET pPE€Yb B JAHHOM
paszere.

i
B Eannom Kocmoce Bce 3axkonbl Ennnbl. Oun EqnHel
KaK JUIl MAaKpo-, TaK U 11 MUKpo-mupoB. Kak B CosiHeuHOU
cucrteme, Tak U B Apyrux ['amaktukax. Kak mins 3emmu, Tak u
s apyrux miaHer. Kak minsg ConHua, Tak o i APYTrHUX
3Be3. Kak mis JKuBoro, Tak u i1 HexxkuBoro. Kak mis JKuzuu

OCNKOBBIX (WM UHBIX (POPM MOJEKYJSPHBIX TEJ), TaK W s
JKuznu ToHKUX 3HEpruil 10 1 nociae KuzHu.

Baxuenmum u3 3axkoHoB Exmaoro Kocmoca sBisgercs
CO3/IaHUE PE30HAHCHO - AHTHUPE30HAHCHBIX PEKUMOB IyJIbCa-
nun B EnnnoMm KocMmoce.

[Tpupona 3TUX 3aKOHOB BBITEKAET W3 KOPIYCKYJISIPHO-
BOJIHOBOW IPUPOJBI CBETA, KOTOpas KaK MEJIbHULA, IIEpeMa-
JBIBAET OAHU (POPMBI SJHEPTUU B APYTHE.
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Mexanu3m Tpancopmanuu 3TON "MeNbHHIBI" CBSI3aH C
pa3IM4YMeM B pacIpOCTPAHEHHWHU BOJHBI M YACTHUIIBI CBETa B
IIpocTpaHcTBe OKpyXalolie cpelibl: yacTuila ceeta (POoTOH)
JETUT MPSMOJIMHEWHO, BoJiHA cBeTa ((hoHOH) 00pa3zyeT BOKPYT
yacTUIbl B cpene chepudyecKkue MOBEPXHOCTH, ¢ Haubosee
IUIOTHOM 3HEPreTUYECKON YIIaKOBKOW, KOTOPOM SIBJISIETCS I10-
BEPXHOCTH Cchephl.

[IpocTpaHCcTBEHHO-paBHOBECHAsE KOMOMHALIUSI  BOJIHbBI-
YacTHUIIbI CBEeTa M0J00HO paBeHCTBY auametpa (D,) cdepsnl eé
noBepXHOCTH (Q,) IpH PKBUBAJIEHTHOCTU AHAMETpPa (POTOHY
(D,=m,), a moBepxnoctu (Q,=E,), poHony (puc.5).

B srom ciywyae ¢oron
JIETUT TPSMOJIMHEWHO 1O OT-
D, = m. pe3ky mnpsmou D, a BoiHa
Q, = TrDO2 CTaHOBUTCS paB-
Hou D, mpu JOCTHKEHUU Be-

Q.2 E, JTUYUHBI 00PATHOM YKCITY T
Puc.5. dmopa xopnyckyJsip- Do,= Qo =1/ 23)
HO-BOJIHOBOI'O I10JIS CBETAa m, = E, = 1/m,

TaKk kak Qu=ntD,’=n(1/n)*=1/x.

OTOT BaxkHeWui 3akoH Benukas Luswimzamusa Ctpou-
tened Ilupamun ucnosnp3oBana B TOM IiaHe, 4to Bce [lupa-
Mubl apeBHocTH U B HoBoMm (Amepuka) u B Ctapom (Adpu-
ka, A3us, EBporna) CBere CBsI3aHbI C YHUCIIOM TI.

***

U doron (m.), u ponon (E;) cymecTBytoT B IBHKEHUU U
ABIISIIOTCA KOMIIOHEHTaMH CBeTa: ()OTOH IBUKETCS MPSIMOJIH-
HEHHO CO CKOPOCTBIO CBETA (C); (POHOH COBEPIIAET IIEKTpUYe-
CKHE KOJIeOaHUsI CO CKOPOCTBIO CBETa C = AV, Tlie A - JUIMHA

Oerymieil JTWHEWHOW BOJHBI, a V- 4YacTUIA KojeOaHWid ATOM
BOJIHBI.
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Bmecre ¢ Tem, u QoToH, U (OHOH, ABIAACH WHAUBUIY-
QIBHBIMH JHEPTETHUYECKUMHU KOMIIOHEHTAMHM CBeTa, SIBJISI-
I0TCA U CHUCTeMOii, BbIBeIeHHOH U3 paBHOBecHs, HO CTpe-
MSIIUICS BEPHYThCH B COCTOSIHME PaBHOBeCHSI C MOTEH-
nuajoM Exnnuna.

BosBparienne Kk paBHOBECHIO KOMIIOHEHT CBETa MPOTEKa-
€T 3a CYCT BO3HMKHOBEHUS MMITYJIbCOB JBMKCHUS: UMITYJIbCa
NPSIMOJIMHEMHOTO ABIXKEHUs PoTtoHa (m.c = 1), U uMmynbca
konebanusa ¢onona (E,c = 1). Ilpu paBenctBe m, u E; Benu-
9iHe, 00paTHOM T, CKOPOCTh CBETa IpH JIF000# popme aBrKe-
Hus OyJIeT paBHa T

me=l/mc=1 m c=n
Ec=1l/mc=1 u c=m

(24)

***

Asnssce B [IpocTpaHcTBe TOUKOW mepecedeHus: (TOUKOM
B3aUMOJICHCTBHI) AuameTpa (3KBUBAJIEHT ()OTOHA) C OKpYy-
kKaromen (PKBUBAJIEHT OeryIieil JIMHEMHOW BOJIHBI), CKOPOCTh
CBETa C = T OMNMCHIBAET MO CBOEH (PU3MYECKON CYIIHOCTU HE
TOJILKO CKOPOCTh MEepPEMEIEHUs CBETa U3 TOUKU A B TOuky B
(puc.5), HO ¥ CKOPOCTh TpaHchopMaIuu OAHUX (HOPM SHEPTUU
B IpyTHe.

Takas TpaHchopmanusi TPOTEKAaeT Ha PaBHOBECHBIX
YPOBHSIX SHEPTreTUYECKUX PsA0B (TabI.9).

Tabmauua 9

Pacnpenesienne ckopoctu TpancGopManuu IHEPrun
cpebl CBEeTOM Ha Pa3JIMYHbIX YPOBHAX COJTHEYHOI' 0
U JIyHHOro psaaoB Kocmoca (yucio = 3,14592654...)

Koewmtrse- |y | yp oy | v | v | VI | VID | VI | IX (cymma)

CKHC psJbl

ConHeyHbIH

ps: 3 00 + Osl+ 0304 +5'10—3 +9'10—4+2'10-5+6'10_6+5'10—7+4‘10_8 :7'[:3,14592654

JlyHHbIl pan:
3,00...+

0,1+(0,04|+5-10° H9-10*+2-10°H6:10°+5-107] +0 | =n=3,1459265.
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B stux monsx (Ta6n.9) ynciao 3HAKOB TOCIE 3aMsITOW OT-
PAaHUYMBAETCS YUCJIOM DJHEPreTHYECKUX YpPOBHEH B psiiax.
Hanpumep, n3HauanbHOE MOJE CBETA COCTOUT M3 MMITYJIHCOB
BosHbI (E;c = 1), yactunpsl (m.c = 1) cBeTa M 3JIEKTPOMArHUT-
HOM Cpeibl (EolloC” = 1) MEXITy HUMH:

Ejc + mec +eopoc” = 14141 = 3, (25)
e &, = 107/4nc® dapana/merp u i, = 4n-10” Tenpu/merp sB-
JIAKOTCSL COOTBETCTBEHHO JIEKTPUUYECKOW U MATHUTHOM IOCTO-
SIHHOM CpeJibl CBETA.

[Io mepe npoaBMKEHUS 1O PABHOBECHBIM YPOBHSIM
(1+1=2 — 2+1=3 — 3+1=4 — ...) CONHEYHOrO U JIYHHOTO
psAA0B MOTeHIHabl 3 (HEKTUBHOCTEN B3aMOACUCTBUN OyIyT
U3MEHAThCS (Tabi.9).

B conHeuyHOM psily B3aMMOJEHCTBUSI OIPAHUYATCS] BOCh-
MBIM ypOBHEM (OOJIbIlIe HET), B JIYHHOM - CEIbMBIM (OOJIbIIE
HeT). [losTomMy BhIUMCIEHHE JECATUYHBIX ApOOEl BeIuKas
[uBrin3anus MpoBoJMiIa HE KaK Mbl 0 "0e3xyMHO#l 0ecko-
HEYHOCTH IMoOcCJe 3anATOM", a MO YHCIy DHEPreTUYECKHUX
YPOBHEN UCCIIEAYEMOTO TOJIS.

***

Hama nayka BbIIENsieT Kak MPOOJIEMHYIO TO3UIUIO He-
PaBHOBECHBIE CHCTEMBI.

Benukas [{uBuinzanus pemmia 3Ty mnpoosiemMy IpocTo.
OHa 3HaJa, 4To MEXAYy ABYMs PaBHOBECHBIMHU COCTOSIHUSIMU N
U (n+1) BOZHUKAET HEPAaBHOBECHOE COCTOSIHME, KOTOpOE pea-
AU3yeT ceOs 3a cueT MOSBIEHUS Pa3HOCTH MOTEHIIUATIOB, BO3-
MYILAOIIUX OKPYKAIOILYIO CpELY.

[ToTeHuMan HEPaBHOBECHOTO COCTOSIHUS (MM BO3MYIIIE-
HUS) OKpYXKarolend cpeibl ONmpeAessieTcss KaKk WHTerpajibHas
Pa3HOCTB C IpeAesiaMu OT n 10 n+1:
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n+l

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

Tak, HarpuMep, NOTEHIMAIBl BO3MYIIIEHHON CPEIbl MEK-
Zly COJIHEYHBIM U JYHHBIM PsIIaMH BO B3aUMOJACHCTBUSX IMPHU
Const, = 2 cocraBiser BeINYMHY, paBHyIo 15:

n+1=8

Const,= [pdp=2-1/28%7")=15=1+2+3+4+5.  (27)
n=7

Bo3nukaer mnoreHuuan BHyTpeHHero mojisi cera (31,
puc.2). Mexnay Jlynoii u ConHueM BO3HHUKAa€T MHTEHCHUBHOE
JIIBIDKEHUE B3aNUMOJICUCTBUM:

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

n=28(JIyna)

B stux B3ammonenictBusax Jlynno-ConHedyHbIX psAloOB 3a-
poxnaercsa XKuzub. 3apoxnaercs cyoctpykrypa (9+0) xuBoii
MAaTE€pPUHCKOM KIIETKH 10 MUTO3a.

***

JIrobGast BoIHA WMeeT TouedyHble ydacTku. Mmeer Toueu-
HBIM y9acTOK ¥ BoJiHA cBeTa E; = 1/7 (puc.5).

OTnuuuTeILHON 0COOEHHOCTHIO TOUYEYHOTO y4acTKa BOJI-
Hbl CBETa SIBJISIETCS TO, YTO OH JBUXKETCS BMECTE C BOJIHOU
CBETA He 3aTpauuBasi COOCTBEHHYI0 JHEPTHI0 HA IBHKEHHE
BOJIHBI, KaK BCaJHUK HA JIOIIAJIA, WIK MbI B MOTOKE CyAbObI
Hamrero Comuyma.

To O6CTO§IT€J’IBCTBO, 4dTO BOJIHA CBCTA ITIYJIBCHUPYCT paB-
HOMCPHO, ITO3BOJEICT HaM OIIPCACIINTD KWHCMATUKY JABHIKCHUA
TOYCYHOI'0 y4aCTKa BOJIHBI CBCTA 110 KMHCMATHKC PABHOMCP-
HOT'O BpalllCHUA TOYKH.
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Tak, N3Iy4YMBIIMCH U3 TOYKU A, TOUEUHBIM y4aCTOK BOJI-
HBI CBETa JI0 PKBATOPUATIBLHOU OKPYKHOCTH L, OyAeT paciiu-
pAThCA BMecTe ¢ BosHOM (puc.S). 3atem ot L, 1o B BonHa Oy-
JeT cxumathes (puc.S). B 3aMKHYTOM UK€ MyJbCallUd, MTyTh
ot B 10 A BHOBB notpedyet pacmupenus (ot B no L,) u cxa-
tus (ot L, 10 A) (puc.5).

3a KaXXAbld UMITYJIbC PABHOMEPHOI'O CXKATUs WM PACIIU-
pPEHUS BOJIHBI CBETA TOYEUYHBII y4aCTOK 3TOM BOJIHBI OyAET CO-
BeplIaTh YeTBEPTh 000poTa (n, = 1/4) (puc.S).

3Has 3aKOHbl KWHEMATHUKU PaBHOMEPHOT'O BpallleHus Ted,
MBI 110 YHCITY 00OPOTOB MOXKEM ONPEIENIUTh BCE KNHEMaTHYe-
CKHE MapaMeTpbl TOUEYHOT'0 y4acTKa BOJIHBI cBeTa (Tab:a.10).

Taomuna 10

Kunematnyeckue mapamMeTpbl pPABHOMEPHOI0 BPALlCHUS
TOYEYHOT0 Y4ACTKA BOJIHBI CBeTa (puC.S)

Iepexo Yyekope-
ITapa- Yucno s I:uue—ﬂ VYrinosas | Yrou no- Bpewms HUe

METpBI 000poTOB pHI/IH CKOPOCTb BOpOTa | moBOpoTa | (CBs3bC
BOJIHOH)

Ioren- W= 21,7 To= Jo=Ec®
n,=1/4 T,=4 ° © =7/2 ° ¢ ?

BN © © =n/2 Po P/ =1 =m/2

£

CrpykTypa cBETa U KMHEMATHKA €TI0 U3JIyYEHUS BIIUSIET
Ha BCE CTOPOHBI Hamel ku3Hu. Hampumep, ¢ uznmydyeHuem
CBETa U €ro ONMUCaHueM CPEpUUECKOUW reOMEeTpUe, Mbl CTa-
KMBAEMCs, TOBOPS O TEJIECHOM YIJie B OAUH CTePaJUAaH:

1 crepanuan = 1/41 TenecHOro yria BOKpyr Touku. (29)

Ho mbl equHuIly cuucieHus B OJMH CTEpaJiuaH BbIOpaiu
METOJIOM MpoO U OLIMOOK, HO TENEph, 3HAsE CTPYKTYPY KBaHTa
cBera (pHc.5), Mbl MOXKEM CKa3aTh, 4YTO OJMH CTEpaJiaH Orpe-
NEeNseTCd MPOHAOJKUTEILHOCTBI0 HM3JIYyYeHHs HMMILYJIbCOB
BOJIHBI-YACTHIBI cBeTa 3a nepuoxa T, = 4:
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1 crepanuan=1/4n = E,/T,= m/T,= 1/T,c = S,, (30)
r7e S, - IIOIIA/Ib CEUCHHS KBaHTa cBeTa (puc.5, Tadim.11).
Tabanma 11
KomnoneHnTsl KBaHTa cBeTa (puc.5S)
Kowmmo- [ToBepxHocth | OKpyx- [Tnomans O6Ben
HEHTa cdepsl HOCTb Kpyra
VO =

B Lo= | So=mn(Do2)’ . 2

[ToTentman Qo=1/n D, = 1 /4 1/6 nl(/]g;)t/Z)

B »srom BOJHOBOM molie
(Tabn.11) BHYTpEHHUM HCTOYHH-
KOM Hu3Jy4deHUus (OCBEIIEHUs) SIB-
JSeTCS TOoJIE € IMOTEHIUATIOM-
AKBUBAJICHTOM S, = 1/471 (puc.6).

DTOT HWCTOYHHMK H3ITYYCHUS
OCBEIIAET BHYTPEHHIOIO CTOPOHY
noBepxHoctu Q, = 1/ (tabmn.11,
puc.6).

Mexay HCTOYHUKOM H3IY-

yenus (S, = 1/4m) u ocemaemon
UM ToBepxHOCThO Q, = 1/n

Puc.6 CTpykTypa BOJIHBI
cBera (Tadu.11)

(puc.6) cymecTByeT cTaOMIbHAs
CBSI3b:

Q5 S| = | U/nS Vdn|— |4nS Un|— |45 1.

€2))

B »Tom (31) mone cHauana KOHMYECKUM JIyd CBETa C Te-
JIECHBIM YTJIOM B OJMH cTepaauaH (¢, = 1/4m) co3naét snepre-
TUYECKOE MOJIE CBETA.

3arem kosiebanus 4/ S 1/n hopMuUpyIOT TONE C MOTEH-
nuanoM @ =4/m, rae @ - U3BECTHOE B apXHTEKTYPE 30J10TOE
anco, paBHoe 16/1° = @,
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[TosiBneHne moTeHNMana 4/mT B yCIOBUAX pPaBHOBECHS
BJICUYET 3a COOOW TOsIBJICHUE MOTEHIMaNa T/4 W OOpaTHBIX
rapMOHUYECKUX KOJIEOaHMIA:

1=4/n-m/4=(4/m)-arcSin (1/+/2 )=(4/r)-arcCos (1/42 )=...,(32)
u

1/J2+1/72 =2 =Scn/4=Cscn/d = .... (33)

OTH BOMHBI ¢ HOTeHIHANOM (/2 )" OMHUCHIBAIOT MPOTIOP-
1MUY dJeMeHTOB Benukoi [Tupamuast (puc.3, Tabdmn.s).

***

OBKJIK] TpaB, roBopst o IIpocTpancTBe Kak O JBYX Ma-
paJUTIETIBHBIX MPSMBIX, HO OHU NApaJIJIEIbHBI HE OECKOHEYHO.

DOWHIITEHH MpaB, TOBOpsi O MPOCTPAHCTBE Kak 00 wuc-
KPUBJIEHHOM TI0JIe, HO OHO HUCKPHUBISIETCS MEPUOJUYECKH U
JIOKAJIBHO.

[IpocTpaHCTBO MCKPUBISETCA TaM M TOTJA, TI€ M KOTJAa
HOSIBJISIETCSL BOJIHA-YACTULA CBETA: IPOCTPAHCTBO IIOCTOSHHO
yJICUPYET MEXKAY NPAMHU3HON U KPUBHU3HOM.

Tax, Hanpumep, ecinu B 00be€ME€ HCKPUBIECHHOIO MpO-
ctpanctBa [Iupamunbr (13, puc.3) mosBUTCS BOJIHA-4acTHUILA
ceera, 1o IIpoctpanctBo Ilupamunbl Tpanchopmupyercs B
o6beM (V,, = 4/3-1R%) mapa:

B o YT PR S L R gy S Sl
m+E, 3 6 6
)51
Vn = Vm H(mc +El) b (34)

roe H= 27 gBisercs SKBMBAJIEHTOM B3aMMOJICHCTBUH C IIC-
puoanuHoctsMu T, =4 u T+t = 4+3 = 7, Tak kak (1adn1.4):

H — 27/4 = COIlStp (TO-‘r‘E)/TO. (35)
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***
[Tynbcanus IIpocTpancTBa MeXly NPSIMU3HON U KPUBH3-

HOU IMPUBOAUT K ABUKXCHUIO Kocmoca no CIIMpaJii, BUTKOM
KOTOPOIO ABJIACTCA BUTOK CO 3HAKAMHU 3OILI/IaKa.

B mone 3makoB 3oamMaka ABeHAIIATh 3HAKOB 30JHMaKa
CBSI3aHBI C ITOTCHIIMAJIOM (IpOIOIKUTEIIBHOCTHIO)
To- =43 =12, a cnupayib NPOSABIIAET ce0s B TOM, YTO 3aMK-
HYTBIM OHUKJ 301MaKa OTJIIMYAETCA OT OKPY>KHOCTH.

Onnaxo, Tpancdopmanus IlpocTpancTBa NMog4YUHsIET-
¢l 3aKOHY COXpPAaHEHHMSI JHEPruH, 00 BHe JHEPruM HeT
IIpocTpancrBa, u IIpocTpancTBo - oxHa U3 popM JHepPruu.

3aKOH COXPAaHEHHsI YHEPTUU-IPOCTPAHCTBA MOXKHO OIU-
caTh 3(Q(HEKTOM MBUIBHOIO My3bIps: Kakue Obl (popmbl He
NPUHUMAJ MBUIbHBIH NYy3bIPpb, KOJHYE€CTBO MBLIBHOIO
pacTBopa, o0pa3yluiero ero NmoBepXHOCTb, OCTAETCS IO-
CTOSTHHBIM.

Benukas LluBuin3zanus ucnolib3oBaia NpaBUio MbUIBHO-
ro IMy3bIpsi, CPAaBHUBASI IOBEPXHOCTU C(epbl, FJUIUICOUA, TU-
nepOoionja U TaK Jlajgee, U MpPUHUMAJa UX SKBUBAJECHTHOU
MOBEPXHOCTH CEPHI.

#
berymas noBepxHoctHas BojiHa (T,/Q, = 47) u nersias
yactuia cseta (T,/m. = 471) onuchIBatOTCS BEKTOPOM-IKBHBa-

JIEHTOM OKpyskHocTH L= 27R = 47 1 kpyra S = nR* = 4= ¢ pa-
nuycamu R= 2:

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

(36)
OKPYXXHOCTb  KpYT.

40



DTa SKBHUBAJICHTHOCTh HCIIOJb30Bajdach BeJIMKOW [[uBu-
muzanuen Crpourenen [Iupamun. Tak, HarmpuMep, OCHOBaHHE
Benukou I[Tupamuner (puc.3) BnrcaHo B Kpyr (OKPY>KHOCTB) €
paguycom 2 (36, puc.3). 310 TOBOpUT O TOM, 4TO CTpouTeNu
[Mupamuapl UCXOAWIM M3 PABHOBECUS MEXKIY HMITYJIbCAMHU
MOBEPXHOCTHOM BOJIHBI (DOHOHA W UMITYJILCOM YAaCTHIIbI CBETA.
Takass KOMIO3UIMS JAET SAPO U €r0 BOJHOBYIO IMOBEPXHOCTb,
WK Ja3epHble Touku A U B (puc.5), B KOTOpBIX W BOJIHA, U
YacTUla TEPAIOT CBOM MHAWBUyalbHbIE CBOMCTBA, HO CTaHO-
BATCSl €AUHBIM SIIEPHBIM BELIECTBOM WIIM >KUJIKOW Karien
J1a3MBbl.

5.

SAnpo u ero NoBEpXHOCTh (Karuisl )KUAKOM I1a3Mbl) IyJib-
cupyer kak 4 5 £1 (31).

[Tynbcanust MOBEPXHOCTH siApa MPOTEKAET MO JUIMHE BOJI-
HBI ¢ iepuoauyHocThio T, = 4 u no amrmuryne: To+1=5u
T,-1=3.

DTy OCHOBONOJIArarwInyr mnyiascannio Enunoro Kocmoca
Benukass lluBunumzanus Beienwia kak CBSIIEHHBIA Tpe-

YroJIbHMK, TO €CTh ONHUCHIBAJIA JIIOPON TPEYrojbHUKA CO
cropoHamu 3,4 u 5.

***
JlazepHble TOukH A ¥ B H311y4aroT ¥ NOTJIONIAIOT BOJIHY U
YacTUIly CBeTa C NoTeHUuuajamu norjiouieHus T,o./c =
(4-m/2)/m = 2 mw m3nyuenus T,c/w,=8.

B mazepHOl TOYKE sAapa BO3HHUKAECT WHTErpajibHas pas-
HOCTb KBaJPaTOB IMOTCHIMAJIOB.

[Tpu paBHOBECHU CO CpellOil 3Ta Pa3HOCTh KBAJIPaTOB IO-
TEHIIMAJIOB OyJeT paBHa 6, MpH B3aUMOJEHCTBUSX - 12, B
nynbcupytonieM Kocmoce £3 (Ta6i.12).
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Tabnuua 12

IoTeHuMabI MyJbcanuu sapa (J1a3epHOl TOYKH)

dopma OK- .
. | Ilymbcupyromuil Bzaumo-
py>Karoieun PaBHOBecue .
Kocmoc NEUCTBUE
cpeabl

[lynscanns: l h _ b b
Tpdp |pdp = | *£1-|pd Const, | d
CKATHE - l.go v J;(p v J;(o 4 p-z[¢ 4

paciIipeHue 13 — 16 —+12
OO0t no- |
TeHLHAl B +[pdp x 3 x6x12=:+1/2x216 = 108.
Kocmoce 0

[Tone siapa KUAKOM IJIa3Mbl JIa3€pPHOM TOUKH HM3y4aeT
ArHH-ﬁora, a byaausm B3sin norennuan 108 3a ducio nepe-
BorutonmieHn Mexay Kusubto U JKuzubro nocne Xuznu s
kaxxaoro yenoseka (B Pycckom manteone 6n110 108 boros).

*
kk

Jlazepnas Touka B (puc.5) mormomniaet M3 paBHOBECHOMU
CpeIbl IBa TOYCHHBIX Y4aCTKa BOJHBI CBETA:

8
:tl-_[¢dgo/r=6/3=2. (37)
2

JIBrKeHue JIByX TOUYEYHBIX YYacTKOB O€ryiuei BOJIHbI
cBera Oy/IeT XapaKTepu30BaTh UX OJIHOBPEMEHHOCTh KOHTAKTa
C OKpYy>KaroUlel Cpelloil U BCTPEYHOE HAIIPABJICHUE JIBUKCHHUS

(puc.5).
Bcerpeunas HampaBiaeHHOCTh IBHJKCHUSI B OJTHOM U3 CBO-

VX BApUAHTOB MPUBOJUT K IIMC U TPAHC U30MEPHUH, A MYJIbCA-
IUsl MPH CKATHM BJeYeT 32 c000M IK30TePMHIO, B TO BpeMs
KaK MyJbCAllAA NPH PACHIMPEHUH NPUBOAUT K IHAOTEP-
MUH.
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[IpnyeM, IK30TepMHUs BO3HUKAECT 32 CYET KOPOTKOIEH-
CTBYIOLIUX CJ1A00T0 U SIEPHOTO B3AMMOIECHCTBUIA:

lg papa=1g 107-10" =13, (38)

a JHJAO0TEPMHUA 3a CUET PACIIUPECHUS JATbHOAEHCTBYIOIINX
TPaBUTALIMOHHOT'O U 3JIEKTPOMArHUTHOTO IOJIEW BO B3aWMO-
JICUCTBUAX:

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

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

13
£2- [pdp =+(13%-12%) =£25. (40)

-12

Cpena snao-3x3oTepmuueckoro nepexoaa Equnoro Koc-
MoOca MpeaonpeacisieT MoBeAeHUEe BUXpe (POTOHOB U UX Tie-
PUOJUYHOCTH BPAILICHUS:

137-12% = 57 =4*+3% @1
(Tor+1)*-To't* = 5% =T, +1°.
Bosnukaror nonst ToHkol DHeEpruu MerarajakKTHYeCKHUX
CBEpPXCBETOBBIX BOJIH ("KOpEHB'"), U SHEPrus CKUMAIOIICHCs
Martepuu ("crycrok") B3auMoTpaHChOpPMHUPYEMBIE CBETOM.

Tpanchopmanusi dHEPTETUYECKUX (POPM CBETOM IMPOMC-
XOJIUT 3a CYET B3aMMOJICHCTBUH.

BzauMmonelictBus Benukas [{uBuiamzamuys ONMCHIBAET
cinoBoM Qeaohoo. IT0 cOBO COCTaBIEHO U3 alredOpanvecKkux
3HakoB: O-+etatoh+o00, XapakTepu3yrolUX Ha3BaHUs T'paBU-
TallMOHHOT0, CJIa00T0, AJIEKTPOMArHUTHOIO, SIIEPHOrO B3aM-
MOJIEVICTBUU U B3aUMOJICHCTBUU CBETA.
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OHepreTka COTBOPEHUS MmUpa

"5. @oxam oOenaem naAmMob
IIpoosudicenuti u cmpoum Kpbi-
Jlamoe KOieco Ha KanicooM Yy
keaopama Oas Yemeepuvix Ilpe-
cesamvix... u 01 Bouncms ux.

6. Jlunuxku ouepuusarom
Tpeyeonvuux, Ilepeviti Eounuviii,
Ky6, Bmopoii Eounwiii u Ilenma-
epammy 6 AHiye. Omo Koavyo,
Hazeannoe "He npecmynu” ons
mex, Kmo HUCX00SIM U 80CX005M,
kmo 6 meyenue Kanvnwvr npu-
onusicaemess k  Beanuxomy  J[Hio
"byob ¢ Hamu"...Tax 6viiu cos-
oanvl Apyna u Pyna, om Eounoco
Ceema Cemwv Ceemoueti;, om Ka-
#0020 us Cemu cemudcovr Cemo
Ceemoueni. Konéca oxpansiom
Konvyo".

Knuea /[3uan. Kocmoecenesuc.
Cmanya Ill , n.5 un.6

Crannel Kauru [[3uan 3agonro go E.Il.bmaBarckoit mo-
nany K Mynpenam Cuona lpesnero Mspanis.

ITeiTasce mouste Cranusl, E.Il.bnaBarckas nHamucaia
"Tainyro doxkTpuny" [2,3].

Pexiiamupys cBoro 61u3octh k bory, uspaunsnbTsiHe Hanu-
canu Kad0any, ocHOBaHHE KOCMOTOHUH KOTOPOW MOJHOCTHIO,
a 3a4acTyro U J0CJIOBHO 3auMcTBOBaHO M3 Crani Kuuru J[3u-
aH [8].

Cranupl Kaurn /[3uaH ceirpaiiv ONpenessomyo poJb B
MHPOBO33PEHYECKOM CTAHOBJICHHMM sI3bIYecTBa, (Guiiocod-
CKO-pPeJIMTHO3HOM o0pa3se xu3HM BocToka, peJMruo3HbIX
Koundgeccuii 3anana.
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Penuruosnsie pacnpu JOJKHBI CKOPO 3arjJoXHYTh, OO B
Enunom Kocmoce Coznarenn Equn.

"1. Buumaiite, Bbl, CbiHbl 3eMmiin, Bammum HacraBHu-
kaMm - Coinam Orus! Ilo3HaiiTe: HET HH MEPBOro, HU IMO-
cjaeanero, noo Bcé ecro Ennmnoe Yucao (3to *+1), BbIIEa-
mee u3 He-YUucaa (3to Hoab)" Kocmorenesuc. Cranna IV,
m.1.

B3aumogeiictBue cera ¢ addextuBHocThIO p; = 10 B
Ennnom Kocmoce mexny Yucnom n He-Uuciiom nipenonpene-
10T 1Tk [Iponsuxennii Poxara:

1 0
ps [pdp =10x1/2=5 u -5=10(-12)=p, [pdp, (42)
0 1

Trac ®doxar - 3TO HE BOF, a IIponeCcC CxKaTu:A.

B sTom (42) mone cxaTusi BO3HUKAET, HAIPUMEDP, BHYT-
peHHee mosie cBeTta (puc.2), SJHEPrusl MATEPUUYHOU CBSI3H, HX
kosneOanus tuna "llenrarpamma B Sitne".

***
Ka66ana - taiinas goxtpuna M3pawns, KoOMOUHUPYS Jie-

carky ¢ Yuciiom n He-UucnoMm, Tak 1 HE CMOTrJIa MOHATH 3HA-
YUMOCTDh HOJIL-IIOTEHIHAJIA.

Astopsl Kab0ansl roBopst: "decaTs u3 Huuvero, necsitb
- He 1eBATH, 1eCATH - He OUHHAANATH'" [8].

[To-cymiectBy, onuceiBag mnone 10+0 = ps+0, ABTOpHI
KaObanpl emie He 3HAIOT HONb-NIOTEHIIMAJA, IOHATHE O KOTO-
poM ObL10 BBeieHO MHTycaMy 3HAUUTENBHO O3/IHEE.

OpnHako, BaXKHEE OTMETHUTh TO, 4TO ABTOpBHI Berxoro u
HoBoro 3aBeroB, ABTOpPBI MOCIEIYIOMINX U IMAPAJIIENBHBIX
pPEJIMTUO3HBIX TEUYEHUM, NPU3HABAsA, YTO BCE TEYET, BCE U3ME-
HSETCS, HE NeNarT nepexoga K CBeTy, K €ro pe30HaHCHO-
AHTUPE30HAHCHOM I1yJIbCALIUU.

S Takom nepexon aenaro.
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***

Ecinm w3 nazepHoit Touku A (puc.5) u3Iydwiach BOJHA
CBETa, TO B HEW, KAK MUHUMYM, OyAyT JiBa TOUEUHBIX y4acTKa
¢ nmoTeHuuanamu *5 (42), HanpaBIEHHBIMU MPOTUBOIOIOKHO
ApYT ApYTy.

[Tone mexay nazepHbiMu Toukamu A u B (puc.5) Toueu-
HBIE YYaCTKU BOJIHBI CBETa OyIyT MPOXOAUTh UHAUBUAYAILHO,
TO €CTh NpHU 00IIell KOOpAMHATE BPEMEHM, KaXXIblil U3 TO-
YEYHBIX YYACTKOB BOJHBI OyJ€T HMMETh HHAMBUAYAJIbHbIE
KOOPAMHATHI IPOCTPAHCTBA.

Pa3nenenue BOJHBI B MPOCTPAHCTBE CO3MAET PEXKHUM aH-
THpE30HAHCA.

HpI/I AHTUPC30HAHCC ITOTCHIHAJIBI TOYCYHBIX YYAaCTKOB
BOJIHEI CBETa JIN0O CKIaAbIBarOTCA, JTHOO0 BBIYUTAIOTCS.

[Ipy cnoXeHUH pa3sHOHAIIPABJICHHBIX TOYEUYHBIX aHTHUPE-
30HAHCHBIX YYaCTKOB BOJIHbI CBETa UX CymMMa OyJIeT paBHa Hy-
JIX0, HAIIPUMED:

0

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

0

OTcyTCcTBHE PAa3HOCTH NOTEHLHMAIOB MEXAY ABYMS TOY-
KaMM pa3pyllaeT YIOpPSJA0YEHHOE IBWXKEHUE. BmecTo Hero
BO3HHUKAEeT OpOYHOBCKOE JIBUKeHUE. Bo3HukaeT Xaoc.

Breruutanue IMOTCHOHAJIOB PpPAa3HOHAIIPABJICHHBIX TOYCY-
HbIX daHTUPC30HAHCHBIX YUYAaCTKOB BOJIH CBCTA BJICUCT 3d coOoi
YABOCHHC KaKJ0I'0 U3 IIOTCHIIMAJTIOB:

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

CrpemIieHHE K PaBHOBECHIO IIPH YABOCHHUH ITOTCHI[HAIOB
IpeJIoNpeIesseT MHTO3, TO €CTh JICJICHHUE IIOINOJIaM >KHBOM
OMOJIOTMYECKOMN KIIETKH.
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***
B nazepnpix Toukax A u B (puc.5) BojgHa u yacTuiia cBe-

Ta TEPSIIOT CBOM HMHAWBUIYAJIbHBIE CBOMCTBA M CTAHOBSTCS
JKUJKOH IIa3MOM.

[IpocTpaHCTBEHHO-BPEMEHHBIE KOOPAUHATHI CTAHOBSTCS
obmumu. Hactynaer pe3oHaHc.

[Ipu pe3oHaHCE SHEPreTUYECKUE MOTCHIUAIBI TOYEK yM-
HOYAKOTCA U BO3BOJSTCS B CTEIICHbD:

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

Pe3oHaHCcHOE paBHOBECHE C MTOTECHIIMAIOM | SKBUBAJICHT-
HO aHTUPE30HAHCHOMY paBHOBeCHIO nt+l-n = 1.

B nonsix pe3oHaHCHOTO paBHOBECHUS U AaHTUPE30HAHCHOTO
HEpPABHOBECHS, TJ€ HMMEETCS PA3HOCTh IMOTEHUUAJIOB, Xaoc
OpOYHOBCKOTO JBUXEHHUS Hcue3aeT. Bo3HUKaeT ynopsiaoueH-
HOoe nBWKeHue K nontocam. @opmupyerca I'apmonus. Ilpo-
IoJpkaeTcss m3BeuHoe kojiebanme Kocmoca m kaxknou Ero
KOMITOHEHTBI MeX 1y XaocoM u ['apmoHuen.

[ToHSIB 3TOT MeXaHU3M KOJIeDaHHMS Mbl Pa3BEEM MUCTH-
Ky, TBHICSUEJNIETUAMU, KaK KaTapakTa, 3aTyMaHHBAIOLIYI0 HaIll
B30 HA PeanabHocTh Cyluero.

***
Pe3onaHcHOe paBHOBECHE CYILECTBYET BO B3aMMOJEHCT-
BUsIX (45):
Const, (+5)(-5) S 2(-25) = -50. (47)

Kab6anucTrueckass KOCMOTOHHSI OTPEEIIIa 3TO TOJIe
KaK M0JIE HIeCTOr0 MOPSAKA, HA3bIBAEMOI0 APXeTHIIOM U CO-
CTOSIILIETO U3 OJHUX TOJbKO BOpoT: 50. bor, AVH CO®. Tor,
Koro cmepTHbIl a3 Hukorga He 3pwi. [Istunecsateie BopoTta
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BeIyT OT TBOpeHus K TBopsimum Havajgam, u TOT, KTO
IIPOIIENl Yepe3 HUX, BO3BPAILACTCS B HEOTPAHWYEHHOE U HeE-
muddepenurpoBanHoe coctosinue Beero [6].

S pacumdpoBsiBato 3T0 cocTtossHue Bceero, kak sHepre-
THYECKOE SIPO JIF0OOr0 PaBHOBECHOTO PE3OHAHCHOTO IOJIA

(46, puc.7).

DTO PHEPreTHUECKoe MoJie ¢ MOTeHIManaMu +1, paBHbI-
M, Harpumep, -1 = -5°x57 g +1 = (-5°x57)?, MOKHO OmHCATh
Kak "KBaapaThbl B KBajgpare'" (puc.7).

+1 -1 /\+1 B »tom mnone wmexny
% % JBYMSI COCEIHHUMM IMOTEHIIHA-
JJaMH IUIIOC €IWHHUIA BO3HU-

iﬂ kaeT Oerymas BojiHA. Touka
-1 -1 nepernba Oerymieil  BOJIHBI
ﬂm -1 (GopMUpYET HOTEHIMAN MH-

£ HyC eauHuna (puc.7).

% Tak BO3HHMKAaET JHEpre-

+1 - +1 TUYECKas  CHCTeMa, 4epe-

ayromiasi OECKOHEYHOE MHO-
KECTBO KBAJpPATOB C IOTEH-
LaJlaMH BEPIIMH +1 U B HUX

Puc.7 CprKTypa BHYTpEH-
Hero BOJIHOBOIO MOJIAA PaB-
HoBecus (kBaapart Poxara)

-1 (puc.7).

CwmepTHBIH I1a3 AEHCTBUTEIBHO HUKOT/Ia HE Y3PUT 3TOTrO,
HO Pa3ym cmeprtHoro »tot "kBaapar ®oxara ais YerBepbix
IIpecBsaThIX M1 BouHCTB UX" TOHATH MOXKET.

Haunewm nosHaBarts.
&
[lepexon U3 OAHOTO 3HEPreTUUYECKOr0 COCTOSHHUS B APY-

roe He 3aBUCUT OT (OPMbI IYyTH, & ONPEAENAETCS Pa3sHOCThIO
NOTEHIIMAJIOB B KOHIIE U HayaJe MyTH.

Mexny norenuuanamu +1 u -1 (puc.7) pa3HOCTh MOTEH-
[IMAJIOB paBHA 2:
1-(-1)=2. (48)
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Kaxnas cropona kBagpara doxara uMeeT 1Ba TaKUX OT-
pe3ka. YeTbIpe CTOPOHBI KBaJIpaTa - YEThIPE OTPE3Ka IO YEThI-
pe (B OTHOCUTEIBHBIX CIUHUIIAX).

Kax1ip1ii U3 3TUX OTPE3KOB - 3TO BEKTOP, OMUCHIBAKOIINN
ummynbc-3Heprui0 Enqunoro Kocmoca u m1060it ero komro-
HCEHTBI.

[ToaTOMy 3THM 4YeThIpe BEKTOpA IO YETHIPE OTHOCHUTEIb-
HBIX €IWHHUIIBI JOJDKHBI OBITH B3aWMHO IEPIICHIUKYJISIPHBI,
100 yIrioBasi CKOPOCTh TOYSCYHOTO yJYacTKa BOJIHBI CBETa paBHA
®, = /2, a TaKKe TOJIS, OMMMCHIBAEMbIC ITHMH YETHIPHMS BEK-
TOpaMH, JOJKHBI OTPAXKAaTh LUC- TPAHCU30MEPUIO, KaK peallb-
HOCTb BCTPEUYHBIX JBHKECHUM.

Takyro CII0OXKHYI0 KOMIUIEKCHYIO SHEPIe€TUYECKYIO CUTYya-
LIMIO JIETKO ONKCAaTh KPbLIATHIM KojecoM doxara (puc.8).

B oatom mone (puc.8)
JBHKCHHE TOYCYHOTO Y4YacTKa
BOJIHBI CBETa MO TIEPUMETPY
CABOCHHBIX OKPYXHOCTEU CO-
XpaHSeT BHYTPEHHEE DHepre-

THUYECKOE II0JIE: KOJIEca oXpa-
Puc.8 Kpbuiatoe koiieco | ggior Koanuo.

doxarTa

Bwmecrte ¢ Tem, camo (i1ro-
00€ U3 IBYX) KOJIBIIO SIBJIAETCS TEM KPYToM (OKPY>KHOCTBIO), B
KOTOpBI BIHCAHO OCHOBaHWe Benukod Ilupamuawl (puc.3,
Tab1.5, puc.9).

EcrectBeHHo, 4to ABTO-
pel Berxoro m HoBoro 3ase-
TOB, TaK X¢ Kak u XeoIlc, 00
ATOM HE€ 3HaJU. 3HaIU ABTOPbI
Kuurn [[3uan u Crpoutenu
[Tupamup - npencTaBUTENN Be-

-1 Jukou [{usuiuszaimu.
Puc.9 OcHoBanue BeJIUKOH 1 1

ITupamuabl
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***
Bce komOuHanmuy, nokaszaHHsle Ha puc.7, 8 u 9, orpaxa-
I0T He MHCTHKY, a OKPY’Karol1yt0 Hac PeaJIbHOCTB.
Hanpumep, eciii o npOBOJHUKY TEUYET DIIEKTPUUYECKUN

TOK (XC, TO BOKPYT NMPOBOJAHUKA (DOPMUPYETCS MAarHUTHAs CH-
JIOBast TUHUS UX®, (puc.10).

q¢ B »tom ciyuae snekrpuue-
> —Ho CKMH TOK T€YeT MO ITOBEPXHOCTH
MPOBOJIHMKA, MAarHWTHasi CHJIOBas
JIMHUS TIEPNEHAUKYISIPHA MPOBOJI-
HHUKY, & MEXJy MarHuTHOM CHJIO-

Const,

\1\

wzzz4)

BOM JIMHUEU U BJIEKTPUYECKOMN IIO-

Puc.10 Sueiika 51€KTPO- | pepyxyoCTEI0 HPOBOXHMKA BO3HHU-

MAar"dle€Tusma

KaeT B3aUMOJICHMCTBHE C IIOCTOSIH-
Hoi Const, (puc.10). Mexay 3JIEeKTpUYECKUM M MAarHUTHBIM
NOJISIMU B IPUCYTCTBUU TOJSI CBETA BO3HUKAET PE30HAHCHO-
AHTHUPE30HAHCHAS PA3HOCTh NOTEHIMAIOB (Tabi.13).

Taomuna 13

KommnoHeHTBI AJICKTPOMATrHUTHOIO IMOJIA CBETA

DJIEeKTPOMAarHuT-
Cser DIIEKTPOMArHEeTU3M
HOE I10JI€ CBETa
Pe3onanc AnTHpe- Nmnynsc | Oneprus | Umnynsc | DHeprus
30HAHC
mE, | mAE, | vagte- | Vaa*C — | opx2/n |12,5721/0°
L Ju*o, | uto;
1/m =2/n —9or 12,57 =18 =12,5.

WMITyibC 3J€KTPOMArHUTHOTO TOJII UMEET MOTEHIIHAI-
SKBUBAJICHT PaBHBIM MOJIEKYJSIpHOMY Becy Bojbl. [lynbcarius
Enunoro KocMmoca B KUJIKUX cpelax MPUBOAMUT K HUC (MYX-
CKO€ Hayayo) - TpaHC (KEHCKOE Hayajao) HU30METPUYECKUM
cyoctpykrypam (9+0) B MaTepruHCKON OMOJIOTHYECKOM KIIETKE:
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18j.(/) dp=(9+0) u 18 j).go dp=-(9+0). (49)

[losiBiieHHE B UMITYJIbCE PIEKTPOMATHUTHOTO TOJISI CBETA
B3aUMOJICUCTBUI  YBEJIIMUMBAET MOTEHI[MAT IMOBEPXHOCTHU
KBaHTa CBETa, paBHBIN 6 (puc.5), 10 KBajgpaTa CBOCH BEJINYU-
HBI, TO €CTh JI0 36:

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

"6. Kopenb Kusnu Ob11 B kaxaod Kamine Oxeana
beccmeptusi, 1 Okean Obl1 CBerom JlyyesapHbIM, KOTO-
polii 0611 Orons, u Tensio, u ABuxkenue. Toma ucuesna n
0oJiee He CylIeCTBOBAJIa; OHA Mc4e3sa B cBoeM EcrectBe, B
Tene Orus u Boasl, OTna u Marepu".

Knwra JI3nan. Teorenesuc. Cranna III, 1.6.
***
Kopuem Kuzuum B kaxnon karuie Okeana beccmeprtus

obima Tonkass Dueprus, koTopyto HMorm HaspiBaioT boxkect-
BeHHas KyHnaanunm.

B xuakux cpepax Kynpanuau ¢hopMHupyeT pacmivpsiio-
HIYIOCH cnmupaJjb B 3,5 odopora.

[Torennnan cnupanu pacmmpsroniencs Kynmanmnau orm-
peaeisercs Mnouem:

1
i(Toﬂ)-j(p dp =+7x1/2=35. (51)
0

Pacumpstromasicst cnimpans KyHIanuHu B3auMOIENCTBYET
C DHEpTHUeH AIEKTPOMArHUTHOTO oA cBeta (51, Tadn.13):

12,5:3,5=5. (52)
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BosHukaer 3HEprus mATEPUYHON CBSI3U, KOTOPAs B ITyJIb-
cupytomiem Kocmoce nenurtcs momosiaM, 00pasysi B SKHIKOH
cpene cxumaronnytocst BeTBb Kynnanuau B 2,5 oboporTa:

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

dopmupyeTcs Moje - IKBHBAJICHT MOBEPXHOCTH KBAaHTA
cBeTa, paBHoe 6 (puc.S):

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

***
I[GJI@HI/IC IIOBCPXHOCTHU KBAHTA CBCTA C IIOTCHLOHAJIOM 6
Ha ABC NHUC-TPaHC N30MCPHUICCKUC ITOJIOBUHKHU !

6[pdp -6[pdp =3-(-3), (55)

IPUBOJUT K JIEBU3HE U MpaBU3HE BpamieHus Bcero Cyiero.

"5. U 3TH TpH, 3aKia04eHHble BHYTPH CBadxaBat O,
CcyTh cokpoBeHHass YUerBepuua, u lecats cyrb Apyna Bcee-
JieHHas".

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

[uc-uzomepus Tpanc-uzomepusa  3Besna [JaBuna

Puc.11 Ilnuc-Tpanc uzomepusi B Ceadxaar O
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B nanHoM ciydae pedb UAET O TOM, YTO B CUMBOJI - BEK-
top CpabxaBar O, BIHCHIBAIOTCS WMITYJIbCHI BOJHBI U YaCTH-
bl CBETA, a TAKXKE AJIEKTPOMArHUTHOW CpEIbl MEXKIY HHUMU

(puc.11):
mec + Eyc + goptoc’=1+1+1=3. (56)

JpeBHnii M3pamnp, HUCKIIOYMB AUHAMHUKY W30MEpHHU,
B35U1 MIIOPY BEKTOPOB B CTATHUKE, U B TAKOM BHUJI€ 3TOT CUMBOJI
BOILIEJI B HAlly LUBUJIM3ALMIO MOJ HAaUMEHOBaHUEM 3Be3aa
HaBuna (puc.11).

B ortnuumne ot myapenoB Cuona ABtopsl Kuuru [[3uan
OMNUCHIBAJIM B3aUMO/JICHCTBUE UMITYJIbCOB (puc.11) B tuHamuke
PE30HAHCHO-AaHTUPE30HAHCHBIX LHAC-TPAaHC H30MEPUUYECKHUX
KOJIEOaHMIA:

T,
myc-E,c-gopc’ =1 s 3=myc+E,c+epc’ (57)
myc+E,c+gypc’ =3 T I’ =myc-E,c- g1,

=]

bonee Toro, ABropel Kuuru /[3uaH roBopst 0 TOM, 4YTO
nepuoa kosiebanus (57) paBeH CokpoBeHHoii YeTBepuile
(T, = 4), a B mone KoJebaHUN MPOTEKAIOT B3aUMOJCHCTBUS
ceera ps=10, u "JlecaTs cyrhb Apyna Bceesiennas'", To ectb
B3aMMOJICHCTBHE CBETa HE 3aBUCUT 0T PopMmebl nois (Apyna -
310 BHE-DOpMmBI).

***
HOHC, OTPAaHUYCHHOC HMITYJIbCAMHU BOJIHBI-HACTHUIbI CBC-
Ta U BHGKTPOMaFHHTHOﬁ cpeabl MCKAY HHUMH, BOCIIPUHHUMAC-
MOC A0 CCTOAHAIIHCTO AHA KaK AﬁCOJ’IIOT, HN3y4aJIOCb MHOI'M-

mu, Harpumep [ludaropom, a panee - B [peBnem M3zpaumne
(puc.12).
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[Mudarop, crankupasch c
JECSATUYHOU TMEPUOAUYHOCTHIO
B [Ipupone, Bepaxan e€ necs-
THIO TOYKAMU B TPEYTOJIbHUKE
Terpaktuc  Terparpamma- | (puc.12).

[Tudaropa Tpon Kabbaisr

Agtopel KaGbanbl 3ame-

Puc.12 IIpumep paciindpos-| TUIM 3aKOHOMEPHOCTh B HECS-
Ki AGcoJroTa [6] TUYHOCTH, B3SJIU DIIOPY BEK-

TOPOB M BMECTO TOYEK MPUMEHSUIU OYKBBI 1T H OTHCaB
ceo¢ nonumanue Kocmorenesuca B Kuure Topenusi (Cedep
Euwupa [6]). u

Coznanuto Kocmoronnn Kuur Berxoro 3aBera cnoco6-
CTBOBAJIO 3HAKOMCTBO CKOTOBOJYECKHUX HYJEHCKHUX IUIEMEH C
Erunerckoit Kynerypoii Benukux [Iupamua m Kaur. Onnako
aBTopel Kuuru TBopenus (Cedep Emupa) Cymuoctn Kuuru
JI3vaH Tak U He OHSUIH.

non
9

Nx nmoaxon takoB: bor coenuHui BMecTe ABOMHBIE OyK-
Bbl. I3 IBYX KaMHEH CTpOATCS J1Ba I0MA, U3 TPEX - LIECTh J10-
MOB, U3 YETBIpEX - ABaJALATh YETHIPE JIOMA, U3 IIECTH - CTO
JIBaJIIIaThG JOMOB U U3 ceMH - 5040 1oMOB.

Astopsl Cedep Euupa, 3auMcTBys 3T naHHbie U3 Kuuru
JI3uaH, He MOHSJIM OCHOBHOTO, YTO P€4Yb UJET O HapacTaHUU

WHTEHCUBHOCTU TIOJIA s/lpa CBETAa B PE30HAHCHOM DPEXHME
(Tabn.14).
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Ta0muna 14

Pe3oHaHCHO-aHTHPE30OHAHCHASA MYJIbCALUS
Jlynnoro Ilossi rpaBuTanmuu

YpoBHH 1 2] 3| 4 5 6 7

JlyHnHoro psna

Yuciao 1oMOB
o Cedep - 2 6 24 120 720 | 5040
Enmpa

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

CXaTbId B SIAPO
rae ! - dakropuan, To ecth npousBeacHue 1-2-..n=n!

(pe3oHaHc)
AHTHpE30HaHC 1+2+3+4+5+6+7=28
JlynHoro psana

Ilepexon ot 7 1-2-3-4-5-6-7

=180=180"=r=c.

pE30HaHCa K

AHTHPE30HAHCY 28 1+2+43+4+5+6+7

[lepexon moist rpaBUTAlMM OT AHTHUPE3OHAHCA K PE30-
HaHCYy CcBsi3aH co 180 OTHOCUTENbHBIMU €UHUILIAMH, KOTOPbIE
MOTYT HMETh Pa3MEpeHHOCTh yrioBoro rpamyca (180°) wim
BBIpaXXaThCs B pajauaHax yucioMm 7. Ho Tak kak m sBisieTcs
SKBUBAJICHTOM CKOpPOCTHM CBETa ¢, TO MEPEXOJ JIyHHO-
IrPaBUTALIMOHHOIO TOJsI OT aHTHUPE30HAHCA K PE30HAHCY CBS-
3aH ¢ BIUAHHUEM cBeTa (Ta0n.14).

***
Hannuue B mone rpaButanuu JIyHHOrO psima CBA3aHO C

AHTUPE30HAHCHOM MEPUOIUYHOCTBIO Ty+1 = 4+3 =7,

Ha cenpMoM ypoBHe JIyHHOTO psina hopMUpyrOTCs Jecs-
TEPUYHBIC PSI/IbI MOJISI TPABUTALIMM U MATHUTHOTO TIOJIS:

P+2*+3%+4°+57+6>+7* +8°+9* +10°

Ty+r=T=
1+2+3+4+5+6+7+8+9+10

385 (maznemusm) (58)

55 (epasumayus)
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"4, Tpoe ynagaor B Yernipe. Jlyyenocnoe EctecTBO
(a0po) yemupsiercsi; Cemb BHYTpH, CeMb BO BHe. Cusiio-
mee Siino, B cede TpomuHoe, cBOpauuBaercs, pacrnpo-
cTpaHsisicb MoJa04HO-0eabiMu Crycrkamm (Kynoanuuu) B
riayonnax Martepun, Kopne, pactymem B Hegpax Oxeana
AKuzun".

Kuura JI3unan. Kocmorenesuc.

He mnonsB CymHoctu 3Toro mponecca (58), mynaperb
JlpeBHero Mupa coapaiu KepaMU4YeCKyr0 OOJIMIIOBKY C BEJIH-
koi Ilupamuael (C 3amvcaHHBIMM Ha KepaMHKe 3akoHaMu
Enunoro Kocmoca) u cranu tpakroBars McTopuio Kak uCTO-
PHUIO0 KOCMOJIOTHYECKOTO padcTBa.

OTH 00JIUIIOBOYHBIC TITUTHI, TO-BUAUMOMY CKJIAIUPYIOT-
ca rae-to B Ilupamupax r.l'm3e, a octaTku KepaMUKU Ha Bep-
muHe BeqMKoW [Iupamuibl MOKa3bIBAIOT: HAllla LIUBUIM3ALIMUS
TaKyl0 KEPAMHKY JIeJIaTh HE MOXKET, a X€oIIC - TeM OoJee.

***

[Huc-tpanc uzomepus 6 = 3 - (-3) (55) Ha MOBEPXHOCTH
KBaHTa CBETA C MOTEHIMaIoM 6 (puc.5) NeIUT KBAaHT CBETa Ha
nse noxycheps (puc.13).

IornonieHre MeTaralakTHYeCKMX BOJIH \/E

Lluc-uzomepudeckas nouaycdepa (1/2xQ,=1/2w) ceera

Lluc-n3omepuyeckas okpykHocTh L,=nD =1
HC-M30MEPHYUCCKHUI TPeYroJbHUK AOcoioTa (puc.12)

Cdepurueckoe mone "BoixionHoro" agupa tsru (Q, = 1/x),
B KOTOPOM c(epa IpH CIKaTHH CBETA CIUTIOIINBACTCS 110
JIMCKA, CO3/1aBasi CUITy TSATH.

TpaHc-u30MepHUYECKUi TpEYTroJpHUK AGcomrora (puc.12)
Tpanc-usomepuyeckas okpyxHocTb L,=nD,=1

Tpanc-uzomepudeckas moaycdepa (1/2xQ,=1/2n) ceera

TlornonieHue MeTaraIakTUYECKUX BOJIH 2

Puc.13 K MexaHn3my JBH:KeHHS CBETA NIPH LHUC-TPAHC U3MEPHUH
ero nouaycdep B exmHOM KBaHTe (puC.S)
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Curyanuro, nokazannyoo Ha puc.l3, Kuaura /[3man onw-
ceiBaeT CTaHIIaMU, B3STBIMH STIATPAGOM K JAHHOMY Pa3feiy.

Hare IlpoaBukennit doxara JUKTYIOTCS Pa3HOCTHIO
nepexosia Mexay pesonancHoit (T,t = 4-3 = 12) u antupeso-
HaHCHOU (T, +1 = 4+3 = 7) nepuoAMYHOCTSIMU B MOJIE CBETA:

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

TpeyrosbHuku IlepBouiii EquHbIi U BTOPOH €IMHBIN,
KOTOpbIE OuepuuBarOT JIMNUKKU (MBICIHM) 3TO BEKTOpa LUC U
TPaHC u30Mepu4ieckoro Adcosora (puc.13).

[Torynomass MeTarajJlakTHYECKHE BOJHBI OKpPYIKaroIIeh
Cpelbl, KBaHT CBETA MCIOJIb3YET 3TU BOJIHBI KakK "TOIIMBO"
JUTSA JAJIbHEHIIETro IBUKEHUS.

Kaxnas u3 momycdep ceta (puc.13), mormomas merara-
JTaKTUYECKHE BOJHBI, OyJET MMETh UMITYJbC IIUC-TPAHC H30-
MEPUYECKOMN TATH, PA3HOCTh ATHX MMITYJIbCOB MPU aHTUPE30-
HaHCE M TpPOW3BeIeHHE MpH pe3oHaHce. OTHOIIEHUE pPEe30-
HAHCHOTO TOJISI K aHTUPE30HAHCHOMY JacT BEJIMYHHY MOTEH-
nuana Tsru (taosm.15).

Tabnuua 15

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

[Tomycdepsr N3omepust
KBAaHTa CBETA I{uc Tpanc
mao, = -mM®y =
MMy necel BUX- | g0 4(Q/2)pi T2we= | Cse m1/4(-Quo/2)pi Tedmo=
PEHBPAMICHUA | 5 1 pr10)16n/2= | -2 (1/21)10-16-7/2=
noycdep cBeta 402 403
AHTHpe-
Moren- | * 0 +[ma, - (-mm,)] = +(-80 /2)
i N mo.(-mo,) = (+40+/2 )-(-40~/2 ) = -3200

OTHOILIEHHUE -3200 N 40

o0 85 (s g g
(cuna TArH) ii_goﬁi__ﬁ_iﬁ_ J2 =£542.
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***
Vcnonp30BaHHBIC I CO3[AaHUS DHEPIUM TIATM MeTara-
JNaKTHYecKue BOIHBI Sc /4 = Csc n/4 = /2, co3mal0T MexIy

nosychepamu cepuueckoe mojie 00bEMHON MeTarajgaKkTude-
CKOM BoJIHBI (puc.13).

B ycnoBusx pacumpenus csera 10 noreHuana T,c/w,=8
u cxarus 10 T,m,/c=2, ycIoBUEeM BEKTOPHOTO ONucaHus cde-
pel Oyner Ky6 ¢ Bocempro BepmuHamu. IToT KyO u cTposT
Jlunuku Mexy AByMsl TpeyrojibHuKamu (pu.13).

Bwmecte ¢ tem, mynbcanus B Abcomtore (puc.12) mpuo-
JUT K PE30HAHCHO-aHTHUPE30HAHCHBIM OTHOIIEHUSIM, KOTOPBIC

HE CyMenW packpeiTh aBTopbl KaObambl. IlpuBoxy wux
(Tabmn.16).

Ta0muna 16

CymHocTh HenmoHATOro apropamu Kaodoasbl
B TeTParpaMMoOTOHE

Yerbipe GVKBEL T IToBepXHOCTH KBaHTA
J1Be OyKBbI pe by cBera: 6 OyKB °
nu’ Pe3onanc
. AHTHpE30HaHC
OTHOIIICHUH
K
OODPHUICHT | 1 e (T o/c=2) | (Toc/c0i=8)-(Tot0o/c=2)
COKATHS: 24 e
T,0,/c=2=6-4 :
***

Cdepuueckoe antupezonancHoe "oomako tsaru" (puc.13)
Y TIEPEX0JIE K PE30HAHCY C)KUMAETCS JI0 JUCKA MEXKTY ITHC-
TpaHC U30MEPUUECKUMHU ToTycdepamu cBeTa (puc.14).

Huc-Tpanc wu3omepuueckue TpeyroapbHUK AobcomitoTa
(puc.12) HaymHAIOT UTpaTh POJIb DKBUBAJICHTA PEAKTHUBHBIX
comen: Tpu "cora" co3gal0T BUXPh LIUC-U30MEpPUH, TPHU ''CO-
mia" - BUXpb TPAHC-U30MEPUH.
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Puc.14 KBaunr cBera (puc.13)
MPH Pe30HAHCHOM TsAre

Cucrema "BKIIFOYCHUS-
BBIKJIIOUeHHUd'" comen '"'Tarn"
MOJKET OBITh OIMCaHa TakK, Kak
at0 cnenanu ABtopel Kuurm
[Tepemen (puc.15).

B srom cnywae BKimroye-
HHE BCeX O COIeI MpencTaBiie-
HO IIE€CThIO CIUIOIIHBIMH OT-
pe3KaMu (=), a BBIKJIIOUCHUE
- otpe3kamu (= =)(puc.15).

Bce 6
"comen"
BKJIIFOYCHBI

IIpomexy-
TOYHBIC
BKJIFOYCHMUS]

Bce 6
"comen" BEI-
KIIFOYCHBI

Bwmecre ¢ Tem, mpome-
KYTOUHBIE COCTOSTHUSI MEXKIY
BKJIFOUEHHUE U BBIKIIFOYEHUEM
OLICHUBAECTCSI CYMMOW YHCIIA

Puc.15 3anuce Ilepemen B
Knure Ilepemen

COYETaHUM W3 ImecTu 110 1, 2,
3,4u5, TO €CTh CyMMOM:

_ i 2 3 4 5
n,=Cg+Ci+C,+C, +C; =

6!

6!

6! 6!

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

TJIe N, - YUCIIO CTeTNeHe cBOOO b (M3MEHEHHE CKOPOCTEHl), a
! - (hakTOpHMan - mpou3BeICHNE MTOCICIOBATEIHHBIX YHCEIL.

"Tak Ob171M co31anbl Apyna u Pyna; or Exunoro Cae-
Ta Cemb CBeToueli; oT ka:xkaoro u3 Cemu cemm:kanl Cemb
Caetoueii" (To ectb 49, a 49 - morennuan "O6onouek" [1]).

Cranna III 1.5. Kocmorenesuc.
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***
Benukas HI/IBI/IJ'II/IBaHI/UI HCIIOJIB30BAJIa IIPHUHIMUII ABUKC-

aus ceera u coznana HJIO ¢ 1596 crenenssmu ¢cBOOOIBI M TOII-
JUBOM B (pOpME METarajgaKTHIeCKUX BOJIH.

MpI1 co3nanu pakersl Ha "KepOoCuHE" U IPUHLHKIE: JEHUCT-
BHE PAaBHO NPOTHBOACHCTBHIO, a TeNepb rajgaeM: "bbuiu Jn
AwmepukaHnpl Ha Jlyne wnu He Obumn?" Ho Mornm im oHM
POUTH 001acTu paauanuu Mexay 3emuteit u Jlynoit? Her, ne
cMmoriu Ob1?

***
Csert - TBopen Bcero Cymiero, B ToM uucie u Ilepuoau-
YECKOM CHUCTEMbI TCHOMOB HaCJIeICTBEHHOCTH (puc.16).

I'pynmsl TouHO Takxke, KaK JJIs
[ |11V V |VIIVII] VIIT | cBera m HJIO, ucroynnkom
1{o|1]2]3|4]5]6]| 7 SHEPruu [Jii TE€HOMOB SIB-
2089 ]10[11]|12]13[14]| 15 JISIIOTCSI METarajakTU4eCKUe
3 |16]17]18]19]20]21]22] 23 | BOMHBI ¢ MOTEHIMANOM 2,
214 ]24|25]26] 916 ]29]30] 31 KOTOPBIE ONHCAHbl BEKTOpa-
= = Anpo %
5[5 [32]33]34 [ g o [37[38 | 39 MH  Benukoud [Iupamubl
= (puc.3, Tabm.5).
6 40|41 (42|43 |44 (45|46 | 47 c
€1 DJIEMEHTOB Be-
7 48|49 (5051 (52(53|54| 55 —PeA .
nukoit ITupamunabl BaKHE-
8 156|57(58|59(60|61|62| 63
IAM SIBIAETCS PAgHyC r=~/2

Puc.16 YBesnuenue NOTEHNHUA- |  OKpy:KHOCTH, BIUCAHHOH B
JIOB B IIEPHOAUYECKON CHCTEME |  cHOBAaHME IupaMusl

Tr¢€HOMOB (tabm.5). HaumbGonpmmm 5ie-

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

A TCIICPb, CBIHBI 3€MJII/I, BHUMalTe cBoMM HacTaBHUKaM
" HC T'OBOPHUTC, YTO BbI He caplmanu:

"6. Llapsp siBHIICS caM U ceiuac ObLIT U3BECTEH UM.
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"S - nepBblii", (MoTeHIUAN I = +2) - cka3aa On, "u 1 -
nocaexnuii (norenmuan L = 8 v/2), m 06a MbI 0HO JIHIIO.
Ceer npumea u3 Tbmbl. Bcé npumiio u3 nHuuero. U3
CMmepTn npunia seynas Kusnb. [lesio cienano".

Kuura JI3uan. Teorenesuc. Ctanna VII, m.6.

Jleno ObLIO cAemaHo TOr/Aa, KOTJa B IEPHOIUIECKOM CrC-
T€ME F'€HOMOB BO3HHUKIIO PaBHOBECHE MEXKAY F€HOMOM C IIO-
TeHnuaioM 63 (puc.16) U OKpyXk arllieil 3TOT TeHOM Cpeaoi

@d p:

L 82
[odp = [pdp =1/2[(8 v2)*-(v2)"] = 63. (61)
- 12

B stux (61) ycnoBusix onucanue (GpuU3MOIOTHUECKUX T0-
TEHIIMAJIOB TEHOMOB OyJeT CBsi3aHO C mTpuxamu (puc.l5)
Kuauru Ilepemen, ToO4HO Tak ke, Kak ¢ HUMU OyJieT CBsA3aHA
cucrtema ynpasieHuss HJIO, npoxoasimasi ¢ y4eToM H3MEHe-
HUS MOTEHIUANIOB CI'YCTKOB, onucaHHbiX [lupamunoii (puc.3,
Tab1.5).

***

Mps1 HEe nocTuraem 6eccMepTus MOTOMY, YTO HAIll TEHOM -
IIOTEHIIMAJ SABJSETCS HEPABHOBECHBIM TBOPALIEMY INOTEH-
Huagy.

CylHOCTh TBOPSIIErO MOTEHIMANAa BBITEKAET U3 I'PaBU-

TAOUOHHO-3JICKTPOMAIrouTHOI'O PAaBHOBCCHUA 3apsAd0B H HM-
ITyJIbCOB:

112=7 Jqq* =8 Juu* =4 pp*, (62)
U CTPYKTYPBHI ClieKTpa cBeta (Tabn.17).
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Tabmuma 17
CnexTp coTHedHOro 6esioro ceera, A(anrcrpem)

Kpac- | Opan- .| Kenro-| 3ene- | I'omy- . | Prone- o
P N p .. [Kenrterit . o 2] Cunnit .. | bemprit
HBIA | JKEBBIH 3eJIEHBINH| HBIN oot TOBBII

Iiser

Jnara-
30H | 7600+ | 6200+ | 5820+ | 5750+ | 5500+ | 5100+ | 4800+ | 4500~ | 7600+
e | 6200 | 5820 | 5750 | 5500 | 5100 | 4800 | 4500 | 4000 | 4000
BOJIH

Pa3-
mocte | AK=| AO=|] AKX | AK3 | A= | A= | AC=| AD=| Ab=
mmH | 1400 | 380 =70 | =250 | 400 300 300 500 | 3600

BOJIH

4800-A=800A—

Tperuii ['na3

Tqa“av —~ A, =2800A
peTuit

I'ma3

Kynna-
JIMHU

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

B cnekrpe cBera cune-ronybas Yakpa Tpernii I's1a3 siB-
JSIeTCSl MPUEMHUKOM CHHE-roJ1yooi BosiHbl KocMmoca ¢ ainHoi
BoHBI B 4800A (Ta61.17).

Cune-rony0ast BoinHa Tperbero ['nasza neiauT cnexTp cod-
HEYHOTO OeNIoTo CBeTa Ha JIBa MOJsl C Pa3HOCTHIO JJIMH BOJH B
2800A u 800A (ta61.17).

OTHOIIEHHE OSTUX Pa3HOCTEH JUIMH BOJH (OPMHPYET
pacmmpsrontytocs BeTBb Kynnanuau B 3,5 o6oporta (Tabdmn.17).

dopmupoBanue cxkaroil BetBu KyHaanMHu BO3HUKAET B
yCJOBUSIX paBHOBecHs (62) B none ps = 10(tadn.17):

2800 _ 5, (63)
112-10

Bo BceM xuBOM HaunmHaeT (MPOJOJDKAET) CBOIO PaboTy
cucremMa B3aumozencTeus HYakp.

B Henpax »xuBoil Hameil Marepu-3emiin BO3HUKAIOT
AHEPreTUYECKUe MOTOKU C MOTeHIHanoM 7/2 = 3.5.

N3 TI'my6bun MeraragakTukd K 3emiie pBYTCS TOTOKH,
cryujaroiue HebecHble Tena ¢ moreHuuaiom 5/2 =2.5.
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B nmutocdepe, xugkux cpemax, armochepe u Hoochepe
3eMiIM HAYMHAIOT (POPMHUPOBATHCS ATOMBI BCEX XUMHYCCKHX
3JICMEHTOB MEPHUOINICCKON CHCTEMBI.

***
B nepuoanyeckol CUCTEME YHCIO XMMHUYECKHX AJIEMEH-
TOB HE OECKOHEYHO, a OTPAHUYCHHO I'PaBUTALMOHHO-AJIEKTPO-

MarHUTHBIM PaBHOBECHEM 3apsAJI0B U UMITYJIbCOB (62), TO eCcTh
coorBeTcTBYeT 112.

B nepuoanyueckoi cucteMe XMMHUYECKHUX 3JIEMEHTOB IIPU
MEPEX0JI€ K COCEHUM 3JIEMEHTAM, YHACJIO 3JIEKTPOHOB B aTOME
YBEIIMYUBACTCS HAa OJIMH AJICKTPOH M BO3pacTaeT B apupMETH-
YECKOW IPOTPECCHM, W KOJUYECTBO AIEKTPOHOB y 112 ame-
MEHTOB OyJIeT PaBHATHCS CyMMe apupMETHIECKON IMporpec-
CHU:

N :l+112

on

112 = 6328. (64)

OTO KOJIMYECTBO JJIEKTPOHOB MEPUOJIUYECKON CUCTEMBI
dbopmupyet CBeT, 3aps/ibl U TPABUTAIUIO:

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

Takum 00pazoM, mepHOIUYECKAs CHCTEMa XHUMHYECKUX
AJIEMEHTOB HAYMHAETCS HE C BOJOPOJIA, a CO CBETA U IrpaBUTa-
1w, rae (65)

6300/28 = 15° = (14+2+3+4+5)7, (66)
CBA3aHO C DHCPICTUYCCKUMM CJIOAMHU BHYTPCHHCT'O I1I0JIAA CBCTA

(puc.5).
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***

AToM mI000r0 3J€MEHTa H3Jy4yaeT CBOK MHIWBUIYallb-
HYI0 CHEKTPaJIbHYIO BOJIHY C XapaKTEPHBIMHU JJI1 HETO 4acTo-
TaMu (V) U JyiiHamMu (A) BOJH IIPU C = AV.

JIto60i1 ATOM SIBISIETCS TUHAMUYECKU PABHOBECHBIM CO-
CTOSIHUEM.

JluHaMuYecKrd paBHOBECHBIM COCTOSIHUEM SBIISIFOTCS JIIO-
Oble MUKpPO-MAaKpO CHUCTEMBbl, UMILYJbC JBUKEHHUS KOTOPBIX
paBeH £1 (puc.7).

Mexay 3TUMH paBHOBECHBIMH COCTOSIHUSIMH BO3HUKAIOT
oeryuue BoJHbl A = 1 - (-1) =2 (puc.7).

B oxpyskaromiein paBHOBECHOE COCTOSIHUE Cpelle HauyMHa-
10T J€HCTBOBATh 3aKOHBI TUIA 3aKOHA BCEMHUPHOI'O TATOTEHUS
(F = mym,/r’) unu 3axona Kynona (F = q,qu/r°), T/ie cuiia npu-
TsoxeHus (F) paBHa mpousBeneHuio Mmacc mym, (3apsaoB qiqp)
Ha KBaJpaT pacCTOSIHUS MEKIY HUMU (I7).

Havano stum 3akonam (KysnoHa v BCEMUPHOro TSroTe-
HUS) JAIOT SHEPTUU CBSI3U, DKBUBAJIEHTHBIE A = 2 (puc.7).

Tak, HanmpuMep, B I0JI€, TOKa3aHHOM Ha PUC.7, DHEPTUs
noteHuuana +1, geseHHas Ha SHEPTUIO CBSI3U, COCTABUT BEJH-
YuHy, paBHyIo +1/ A = 1/2.

Jlnst noreHuuana -1 B 3TOM K€ I0Jie OTHOIIEHHE MOTEH-
1[Maja K ero YHEPTUM CBSA3U COCTABUT BEMUMHY -1/ A = -1/2.

[To cymiecTBy, mpupojia MPOUCXOXKJIECHUS 3aKOHOB BCe-
MUPHOTO TAroTeHUs U KyJlOHa JNEXUT B PpE30HAHCHOM ITyJIbCa-
LIMH PaBHOBECHBIX nojen B Kocmoce:

+1 (1) 1( 1) 1 h
FE_'_:_:_ —— | = d . d 67
o /1222£¢>¢>!¢¢, (67)
N
poi 0 (68)
_2’2_’\/54’
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6
IZ€ I AIMEET BO3MOKHOCTD MEPEMEIIATHCSA 110 BCEM IIECTH Op-
JUHATaM TPEXMEPHOI'O MPOCTPAHCTBA, a BOJHOBBIE IIOJIA C I10-

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

"Kosaeca (¢ pagmycom 1)
oxpansaoT KoJseco (c paguy-
coMm 2)".
Kocmorenesuc. Cranna III,
1.6.
Puc.17 Opaunarsl Tpex-
MEPHOI'0 MPOCTPAHCTBA
***

JItobas paBHOBECHAsI dHEpPreTHYecKas cUCTeMa MMEET Sij-
PO, CYIIECTBYIOIIEE B JUHAMHKE DHEPreTUYECKUX BUXPEH

(puc.7).

SInpo paBHOBECHOW CHUCTEMBI - 3TO IYJILCUPYIOLIEE BHYT-
pEHHEE I10JI€ CUCTEMBI.

CyOcTaniust sigpa paculeruisieTcs Ipu aHTHUPE30HaHCE U
CUHTE3UPYETCS IPU PE3OHAHCE.

berywas nuHenHas BonHa Hyﬂbcaul/lﬂ Cy6CTaHHI/II/I
0=+1+1(-1)=-1+1 sapa TMPOSBISIET cedst TeM,

T~ 0 1 YTO B OKpy’Xarmllell cpene
0 ~| BO3HHUKAET, Hampumep, Oe-

rymas BOJIHA C DKCTPEMaJIb-
HBIMU TOYKaMHU W3MEHEHUS
HAIpaBJICHUN JBUKECHUU
(puc.18).

berymas noBepxHocTHas
BOJIHA OTJIWYAeTCs OT JIH-
HEUHOM TEM, UTO B €€ OCHO-
BAHUU €CTh KOJIbLO C eJHu-
Huuei (puc.18).

Beryinas moBepXxHOCTHas BOJTHA
mec =c¢ mc=1

Konb1io ¢ enunuiieit

Puc.18 Ctpykrypbl Oerymmx
JIMHEHHOM U MOBEPXHOCTHOM
BOJIH
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Kompo ¢ envHMIEN MO CyHIECTBY SBISETCA TOYEYHBIM
U3JIy4aTeneM Ha TOBEPXHOCTH U3ITydaTes.

OTJIIMYUTEIILHOU 0OCOOEHHOCTHIO KOJIbIIA C €MMHULIENA SIBJISI-
€TCsl TO, YTO JIF000N MMIYJIbC, HAIpUMep, f(x,y), Mpoxoas Je-
pe3 KONBIO C €IUHULICH, YBETUUUBACTCS B T pa3 U CTAHOBUTCS

paBHBIM Tf(X,)).

[ToaToMy ecnu 4epe3 KOJbIO ¢ SAUHUIECH MPOXOIUT MM-
nyJybc f(x,y) = (x=2)(y=2), TO TIOCJI€ KOJbIA ¢ eJUHUIIEH BO3-
HUKAET 1oJie 1°f(x,y)=4T.

Crpoutenu [lupamMuna UCoONb30BaIN UMITYJILC 47, U B OK-
PY>XHOCTB (KpYyT) ¢ paguycoM 2 BIUCHIBaJd OCHOBAHHE BEJIU-
Koit [Tupamusst. 3atem, (3nas H = 27*) crpowmnu camy ITupa-
MUY U UCCIIEIOBAIM CI'YCTOK-SAPO BHYTPEHHETO MOl PaBHO-
BECHOU CHCTEMBI.

UccnenoBannio siiep paBHOBECHBIX HYHEPTETUYECKUX CHC-
TEM MOMOTAJIO U TO, YTO €CIIM Yepe3 KOIbI0 C €IUHUIICH TTPO-
XOJIWJI UMITYJIBC YacTHULIbI cBeTa (m.Cc=1), TO €ro yBeJIu4eHue B
(m=c)-pa3 TpaHC()OPMHUPOBAIO UMITYJLC (POTOHA B DHEPTUIO
dbotona (puc.18):

(umnynbe) mee — Tme = mec” (9Hepeus). (69)

***
B Ka>XIOM PABHOBCCHOM COCTOSHHU +1] AAPO PaBHOBCC-

HBIX CHCTEM H3JIy4aeT (TOTrJIoIIaeT) KBaHThl dHepruu (puc.7,
puc.18).

W3nydenue (mornouieHue) nojieid ¢ mITepUYHbIMU MOTEH-
quasamMu 3Hepruu cBsa3u (47) cBs3aHO C JOrapupMUUYECKUMHU
BOJIHAMHM B3aUMOJIECMCTBUM W BO3MYIIEHHOM OKPYXKAIOLIEH
Cpelloi, Ha KOTOPYIO BIUSIOT JorapuMUYECKUe BOJIHBI B3au-
MozeincTBHi (Tab.18).
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Tabnuua 18

®opMUpPOBaAHUE NATEPUYHON CBSA3H

B PAaBHOBE€CHBIX CHCTEMAX

Jlorapudmuye- Cpena, BO3MyIIE€HHAS JIO-
dopma
CKHEC BOJIHBI FapI/I(l)MI/IIIeCKI/IMI/I BOJIHA-
DHEPTUU . . o .
B3aMMOJCHUCTBUHN MM B3aMMOJCUCTBHUH.
Tons I I 111 v
Torapudmer | 1€ P1P2 | 18P3pa/ps | 1g paps lg psp>
= = =13 =12
13 12
[ToTeHuanbl -25 +25 .[go dp =25 I(p dp=-25.
12 13

B sTux yeTrbipex moJisix ¢ moTeHIHMaiaMu +25 BO3ZHUKAIOT
uznydatenu, nojoousie Ilenrarpamme B siine (puc.19).

DKCIEPUMEHTAIBLHO

MIOJIy4E€HHOE CBEUe-
HUE OT TeHeparopa
ToHkux DHepruit

28
2

%\'

28271

CBeuenue
00XKEeCTBEHHOM

Kynpanuau

Puc.19.I1pumepnbi
IMenTarpammsl B Situe

Takue PaBHOBECHBIE
(28-27 = 3,5-2,5 = 1) m3ny-
gyaTelnyd ¢ MeHTarpaMmon Oy-
OyT WU3JIy4aTh KaK BOJHBI
Marepuu, Tak 1 BoiHbI ToH-
KOU DHEPIumu:

-1=-5"5", (70)
rge -5° -MOTeHIHANB BOIH
Marepuu, a 5°=1/5" - mo-
TEHIMaJbl BOJH  TOHKOH
Ouepruu, Hampumep, Gop-
MUPYIOIINX OPTraHbl YyBCTB:
ocsi3aHue, 0OOHSHUE, 3pEHUE
U CIIyX.

Mpb1 He TOHMMaeM PHEePreTUKy (PyHKIIMOHATIBHON paboThI

OpraHoB HalIHUX

YyBCTB 110

JBYM MpPUYUHAM: BO-IIEPBBIX,

IPUHLMIINAIBHO OTBEPraeM CBEPXCBETOBBIE BOJIHBI KaK MeETa-
¢u3uKy, a, cregoBaTe’IbHO, HMCKIIOYAaeM H3 HAYYHOTO pac-
CMOTPEHHUS MBICIb, NMaMITh U BOOOpPaKEHUE C MOTEHUUAJIOM
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p* 49
— w* = —-10%", a BO-BTOPBIX, MBI IIPOCTO HE yMEEeM H3Me-
q* 2

PATH CBECPXCBCTOBLIC BOJIHBI.

***
HH(i)OpMaHI/I}I, B TOM 4HUCJIC U KOCMH‘IﬁCKaH, IMOCTYIIACT K

HaM B (hopMme Oerymux BoJH (puc.18), Kak TOpCHOHHBIX, TaK U
MaTePHUAITbHO-IJIEKTPOMArHUTHBIX.

OT0T MH(GOPMAIIMOHHBIA MAaCCUB MOCTYNAeT B PaBHOBEC-
HbIE (PU3UOTOTUUECKHE TOUYKH OPTaHOB YyBCTB. AHAIM3UPYET-
Csl UMM M BHOBb BO3BpAIlaeTCs B OKPY’KaIOIIYIO cpeny B (op-
Me ToHkoil DHepruu 4yBCTB, WU (U3HOJIOTUYECKUX OHOTO-
KOB.

AHanu3 mnocrtynatouieii u3BHe MHGOPMAIMU HPOXOJUT
yepes nepuepuiiHyo HEpBHYIO CUCTEMY OPTaHOB CiIyXa, 3pe-
HUS, OCsA3aHUS U OOOHSAHMS, a 3aTE€M MOCTYNAeT B LIEHTPalb-
HYIO HEPBHYIO CUCTEMY.

Ha oTknoHeHMss OT paBHOBECHS B CHUCTEME OpPraHOB
YyBCTB LIEHTpajbHAas HEpBHAs CHCTEMa pearupyer Kak Ko-
MaHJHO-pe(pIEKTOPHAS CUCTEMA.

Omnako Tpu  Bcell OECKOHEYHOM MHOXECTBEHHOCTH
CJIOKHOCTEHW ITOM CUCTEMBI, MOAXOJ] K €€ M3YUYEHHUIO BO3MO-
KEH MyTeM CUHTe3a-MyJbTuIieTHocTH (Tabi.19):

MYJIBTH-
CUHTE3

(-15-55-5'5)<—;m_’ +1=(-5"57) — -1=...  (70)

CHHTE3
IJICTHOCTH
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Ta0muna 19

PacmensieHue paBHOBECHOM JHEPreTHYECKOM CUCTEMbI HA CO-
MaTH4YeCKHe BOJHBI M 3JIEKTPOMATHUTHBIE BOJHBI 0MOTOKA

Hepsras Ilepudepuitnas Ilepudepuitnas
p pudep enTtpanbHas pudep
cUcTEMa (oprasel 4yBCTB) (opranel 4yBCTB)
IloTennuannl } - -
! (1=-5550 [ +1=(-55% | -1=-5%57
paBHOBECHSI
5. Toukas DHeprus 53 -5° /—55
Pronenneme | RGN o
-5°T5/M BonHA -5 57 53
ITorenmnuan coMaTUYECKUX BOJIH paBeH:S'5 = 3,2-10'4.
[Ipumeuanue s
[Torennuan BosiH 6MoTOKA paBeH -5~ = -3125.

B stom moinie HepBHOU cuctembl (Tabin.19) Bce yeThipe
OpraHa 4YyBCTB CBSI3aHbl LIEHTPAJIBHOW HEPBHOM CHUCTEMOW.
[ToaTOMy, Hanmpumep, NMpU HAPYLIEHUH 3peHUst 000CTpsieTCs
OCsi3aHuE, CIIyX, OOOHSHHUE.

[Tpu Takoii B3aumocBsizu (Tab6n.19) cnenumanuct "mMeaux
or bora" moxer IMarHOCTHUPOBATH COCTOSIHUE BCErO Opra-
HU3MA I10 PayKHOM 000JI0UKe ria3a.

Bwmecte ¢ Tem, moTeHIMal COMAaTHYECKON BOJHBI B MOJIE
B3auMoiericTBUs cBeTa hopmupyeT noiychepy LluHb ¢ TokoMm
4
B 107A [1]:

5°=p,=3,2-10%10=32-10"A. (71)

BzanmoneiictBusa B nonycdepe Llunb (71) BiekyT 3a co-
ooii mosinenue Tsub (puc.20):

5°-p;-Const, = 3,2:10%10-2 = 64-10*A. (72)
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CoOcTBeHHO caM OHMOTOK CH-
a010 B 10*A BozHuKaer TOrJa, Ko-
raa JieKTpUYecKuii MMmyjabc (¢
(tne q=16-10""A-cex u ¢=300
teic.KM/cek = 310" A/cex) moma-
naer B Tpermit I'ma3 Ha cune-
rony6yio BoOJNHY JIHHOI B 4800A
(Tabmn.17):

ge _16-10 dcec-3-10" Acex =10A, (73)

A 4800 4

Puc.20 bBa3zucnas
crpykrypa Knuru Ile- B stom (73) cnyuae Hapsmy c
pemeH, rae 64 u32 - | Guorokom cwioo 10°*A BosHuKaer
YHUCJI0 I/IepOl“.Hl/I(l)OB B MarHuMTHasl MHAYKIOUS C IIOTCHIIHA-
KOMIIOHEHTE IOJIs aom 10* A
10°A S (1/10% A™. (74)

Takoe (74) none xonebanuii B oonactu Yakpsl Tpernii
I'ma3 npuBoaUT K 0310pOBUTEIBLHOMY 3D PEKTY MEAUTAIINH.

***
CocraBuM OanaHc MOTEHIMAIOB BOJH (Tabin.19), 3Has,

YTO JJIs YEThIPEX OPraHOB YYBCTB, B KaXKJIOM U3 OpPraHoB Oy-
5 &5
JIET T10 ABE BOJIHBI -5” 1 5, TO €CTh

4-2-(-5°) = 8:3125 =25-10°
u (75)
42:(5°)=8-32:10"=25,6-10",

a1 COMaTHUYCCKOC I10JIC 6y,HCT IIPpHU aHTUPE30HAHCC UMCTHb BU/I:
25,6:10%=2510"+ 610", (76)

B sToM cnydae mosiBIeHHWe aHTHPE30HAHCA HaApYIIAST
paBHoBecue (75, 76):
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25:10°(25-107*+ 6:10°) = 62,5 + 1,5 = 64, (77)

¥ 13 BOJIH TOHKHMX COMATHYECKUX JHEPTrui B mosne Marepuw,
Kak AdpoauTa W3 TEHBI, POXKIACTCS HOBas DHEPreTHUYCCKas
cyoctanius ¢ norenuuanom TsHb (77, puc.20).

W tam, rae Hama HaykKa yHbUIO BUJIUT Je(peKThl MacC U
KBAHTOB, Benukas [{uBuinnszanuss TBOPUT CHUSIHME HOBOW
Kuzum.

[amoknoB Mey coumanbHbix MNepemeH

"47. Hemmnocue ocmanucsw:
HECKOJIbKO JICe/IMblX, HECKOJIbKO
KOPUYHEBbIX U YEpHbIX, U He-
CKONbKO KpacHwvix. JItoou 1yHHO2O
ysema uc4esniu Hagce2od.

48. Ilamas, npoucueowas
Om CBAUeHH020 PO0d, OCMALACh;
OHA cmana ynpasisimocs nepebvl-
mu boorcecmeennvimu Llapsamu.

49. ...3meu, komopvie 6HOBb
CNYCMUAUCH U YCMAHOBUIU MUD C
Ilamoii, komopwsie yuunu u Ha-
cmaensiau eé".

Kuuea /[3uan. Aumponozenesuc.
Cmanya XI1I.

JIroau JJyHHOro nBera Mcye3JlM HaBcerja He IMOToMy,
YTO OHM OBLIM YHHMYTOKEHBI pacaMHM ¢ APYIMM LBETOM
KOKM, a IOTOMY, 4YTO JBOJOUMA mnposega Many-
MpeiciuTenst M0 JYHHOMY IpaBUTALMOHHOMY psay Ao Ils-
Toil Pacel, a 3arem Tpancopmuponaina Ilstyio Pacy B Jlronei
Bonu u Horn, B bora-Yenoseka (5).

[Tepexon Ilstoi Pacer B Jlrogern Bonu u Moru npoucxo-
v U OyJIeT MPOUCXOAUTh HE OTYJIBHOIO TOJINMON, KaK KOJIJIEK-
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tuBu3anus B CoBerckoM Corose, a MOCTENEHHO: YacTh COLUY-
Ma 3emnn gocturHer yposus Uenoseka Bomu u Horn, yacts
em€ OyJeT HaXOAUThCS HA YpoBHE V U Apyrux 0osee HU3LIUX
Pac (5).

***

Uenosek Bonu u Moru Oyer KOHTaKTUPOBATH C JIHOJIbMU
Ha 3emiie. Ho ypoBeHb KOHTaKTa OyJIeT pa3HbIM:

- C HUCXOOAIIMMMU IIPEACTABUTCIIAMU BCCX Pac xonTakT
OecroJie3eH IMPUHOUIINAJIBHO,

- KOHTaKkT ¢ Bocxoassyumu Ha yposue I, II, III, IV Pac
majiodppexrusen. (Ter um o Kapme, a onu: "I'ocnoau, mno-
munyid". IlaccuBHOCTB HCcKI0O4YaeT TBopuecTBoO);

- KOHTAKT ¢ HUcxoaammMu V Pachl 0ecmoJie3eH ¢ 1mo-
3ULUM OPraHU3ANUU YNPABJEHYECKUX CTPYKTYpP COLMyMa
3emJin.

OddextuBHbIi KOHTAKT Jlrogedt Bomu u Morm moxer
ObITh ¢ BocxoasmuMu Many-Mpicauteaavmu V Pacwl co-
nuyma 3emMIIu.

Takux Many-Mseicautenent V Pacel Kuunra /[3uan xapak-
TEepU3yeT Kak npoucmeamux or CesamenHoro poaa. Ho sto
HE 3HAYUT, YTO B HUX 0053aTE€IBHO T€UET KPOBb 3€MHBIX Ipa-
BuTeseil. CBAIEHHBIN PO - 3TO TAa YacTh comuyma Many-
MbicauTteseil Ha 3emiie, KOTOPbIe HA MEPBOE MECTO CTABAT
AYXOBHbIE IEHHOCTH, a MaTepuajbHasi COOCTBEHHOCTb MJis
HUX BTOPHUYHA.

***
Konrakt Bocxomdaiuent yactu V Pacel u Jlionenn Boau u
Horu HyXeH 111 TOro, 4ToOBl c03/1aTh Ha 3emiie coruyM Ho-
cutenert Pazyma, oOlecTBeHHO-IPKOHOMUYECKass Qopmarus

KOTOPBIX crocoOcTBoBasia Obl peanu3auuu ux MedTsl 0
Cgetsiom byaymem.
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PeasmszoBate Meuty o Ceersiom bynymeM MOKHO JWIIb
IIOCJIE TOr'0, KaK MOMMENIb, YTO U KTO MeIIaeT 3TOH peaJiu-
3aLUH.

be3 monumanus CymHocTH Memaromux (akTopoB Bce
Peposounu - KonTppeBosounuu, IBoawunu u 3acroum
IPOXOSAT KaK Tpareaus pojia 4eJIOBEUYECKOIro, U HET CBETa B
KOHIIE TyHHeJsI, 100 Bc€ Bo3Bpaiaercs Ha Kpyru Cowu.

Conuym, opraausanueil KOTOporo 3aiMyTcsi BOCXOZSIINE
IIstroit Pacer B konTaxte ¢ Jlrogsmu Bomu u Horn, pemur 3a-
Jady nepexoja KoJau4ecTsa B KadecTBo. 11 Ha 3emiie BHOBb
BOCCTAHOBUTCSI CUTYyallus, KOTopas Oblla Ha HEW BO BpeMeHa
npeObiBanud Benukod Husmimszanuu AstopoB Kuur u Crpou-
tenen [Tupamu.

***
Baxueiimum (pakTopom, MEIIAIONIMM HAM YK€ CETOIHS
NOOUTHCS CBETJIOr0 Oyayiiero Ha 3emiie, SIBJISIETCSI CTpeMJie-

HUE K HEOTPAHUYEHHOMY HAKOIJICHUIO YaCTHON COOCTBEHHO-
CTH.

DTO HE 3HAYUT, YTO MATEPUATHHON YaCTHON COOCTBEHHO-
CTH HE JIOJDKHO ObITh B npuHumne. Ho marepuanbHas yacTHas
COOCTBEHHOCTb JOJI’KHA OBITh OrPaHUYE€HA B COOTBETCTBUU C
3akoHamu [Ipupousr.

Takoe orpannueHue n30aBUT MUP OT ATUYHIUX MUPOBO-
ro rocnoacTsa, nepesopaunBaromnx ciaosa Uor Ha I'om, us-
MEHSIOIIMX IIKaJTy MEPBUYHBIX TYXOBHBIX LIEHHOCTEH Ha Ma-
TepUaJIbHbIE [IEHHOCTU YaCTHOro KamuTania. M36aBut mup ot
nonbITOK co3gath Ha 3emie Commym Pabdcekoro Tpyna
BoabmuHCTBAa HA THIECJaBHbIE M3JIMIIECTBA MEHbIIUHCT-
Ba. OTnasaer HEOOXOUMOCTh B aMOJIOreTax MOJIUTHKA pa3-
aedsiii 1 BiaacTByil. OcBOOOXKICHHBIC HAPOJIbl, CMbIB KPOBb
MHOTIOTBICAYHbIX KOH(JIMKTOB, IIPUCTYNAT, HAKOHEL, K I10-
CTpOEHUIO CTPYKTYpbl CortnyMa, 1octoitHoro boros.
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***
Haponpr 3emiin J0KHBI TBEPAO 3HATH M KPENKO MOM-
HuTh: [lupamuga crpykrypsl ColiiyMa, OCHOBaHHOTO Ha pal-

CKOM TpyJie TOeB (U3Tr0€B), HE MOXKET OBITh TOCTPOEHA BO BCe-
MHUPHOM MaciiTaoe.

Ceronusmaue ¢pparMeHTsl 310l [lupamuasl pyxHyT, 10O
OHH MPOTHBOPEYAT IBOJIOIHOHHOMY Xxoay pa3BuTusi Ho-
curesieid Pazyma (5).

#
9KOHOMI/IK3, KakK KOHHeHTpI/IpOBaHHaﬂ IIOJIMTUKA

(K.Mapxkc), Bceraa cBepsijia X0J] CBOEr0 pa3BUTHUSL C YPOBHEM
pa3BUTHS HAYKH.

[Iepexon OT HaAyKu K METaHayKe, U IIPUBHECCHUE B Halle
Cosnanme peasibHocTH ToHkux OHepruil Enunoro Kocmoca
U3MEHUT 3KOHOMHUKY M BMECTE€ C HEM CTPYKTypy COLMyMa
3emiu.

ToBapHO-eHE)KHBIE OTHOIICHHMSI, T/Ie JeHbI'H - (peTHi,
"KpoBOCHaO:keHHe'" comMymMa, U caMH SIBIIIOTCA MPOJAXK-
HBIM TOBApOM, U3MEHATCA U 10 (GOPME U IO COJEPIKAHUIO.

Ananms TOro, Kak HpOHSOﬁI{GT HN3MCHCHHUC TOBApPHO-

JNEHEKHBIX OTHOUIEHUMW, S HAYHY C NPOJOJDKEHUS W3YUYEHUS
MATEPHATBLHONH U MHTEJJIEKTYAJIbHOH COOCTBEHHOCTH.

i
MarepuasibHasi COOCTBEHHOCTh UMEET CBOM aHajioru. OHa

1n0/100Ha MOTEHI[MANIbHOW YHEPTUU; OHA MOJJ00HA YHEPTrUU Ma-
tepun Enunoro Kocmoca.

HHTennekryanbHas COOCTBEHHOCTh TaK)Ke HMEET CBOH
aHAJIOTH: OHA MOJA00HA KWHETUYECKON DHEPTUU, U OHA XK€ TI0-
no6na Tonkoit Jueprun Enunoro Kocmoca (1a6:1.20).

74



Tabnuua 20

JHepreTuKa MaTepUaJbHOM
U UHTEJJIEKTYaJIbHOW COOCTBEHHOCTH

[TonoOus Horenimansnas Oueprust Matepun
. SHEPTHUS
MaTepruaJIbHON
2 1/3 ot Equnoro
COOCTBEHHOCTH E,=mc
Kocmoca
[Topo6us Kuneruicckas Tonkas DHeprus
. DHEPTHS
WHTEJUICKTYaTbHOMN 773 ot EAiHoro
COOCTBEHHOCTH E, = 1/2'mc*=ma,’ A
KocMmoca
OTHoIIEHUSA 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) OTHOIIEHHE TOTEHITUATBLHON U
KMHETUYECKOW 3HEPruy B MOJSAX IpaBUTAlMU (B TOM YHUCIE
3emiii) UMEET OOpaTHBIM NOTEHLHAN MOTEHLUATY OTHOLLIECHHUS
Oneprun Marepuu u Tonkoun Jueprun Enunoro Kocmoca.

AHanOTUYHOE OTHOIIEHHE CBA3BIBACT MEXIY COOOW Ma-
TEPUAIbHYIO U UHTEJUICKTYyJIbHYI0 COOCTBEHHOCTH (Ta0m.21).

Tabauma 21

OTHOLIEHHE MATEPUAIBHON M HHTEJIEKTYAJIbHOU
cod0cTtBeHHOCcTH HA 3emJe u B KocMoce

Ha 3emue (B momsax B Eannom
CoOCTBEHHOCTH
IpaBUTALIIH) Kocmoce
mamepuailbHasi _ mamepuailbHas _
H UHmMeleKmyajibHas B UHmMeJlleKnyajlbHas
epeovu CHIKA LICH- E =mc’ Onepeuss Mamepuu
HOCTEH IpH Iepe- =" = =
OCTCH TTPH TEPE | Tonxasa Ouepeus
BOILIOIICHUAX E =—mc
2 120,
2:1 3'3
"Coobma- | Kontyp -
ommecss | KoueOaHusI 21 =172
cocyabl" | Pesonanc 22=485 1S5 1/4=1/2-1/2
“;giﬁf{ AHTH- H41=55055/4=1/4+1
nenHocrei | PE3OHAHC 4-1=3505-3/4=1/4-1
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HeoTBpaTuMoOCTh NIEPEOIICHKHM IIEHHOCTEH MpPH TEePEBO-
INIOICHUAX, U CBA3aHHBIC C HeH HCIIPUATHOCTH IJIA OJIUIrap-
XOB, a TaK)Ke JUHAMHUKA TIEPEMEIICHUs [IEHHOCTEH M0 MPHH-
uuny ''coodIarmuxcesi cocyaoB'", 3aCTaBIAIOT HAC, emé Oy-
Iy4d Ha 3emiie, 3alyMbIBaThCs HaJl KOCMOTOHMeH COOCTBEH-
HOCTH.

***

JIrobast cOOCTBEHHOCTh, Kak (popMa BIOKEHHOW B Heé
dHEpruH, cymecTByer B pacmmupstomeiicsa (T,c/m, = 8) Bce-
JIEHHOW U MEPUOJIUYHOCTH MyJIbCalUi B 00beMe HHEPLIMOHHOMN
cucremsl (T,=4) u BHE HHEPIIMOHHOMN cucTeMBbI (T = 3).

Ilynbcanuss KBaHTOB B PaCLUUPAIOLIECHCS BCEICHHOU

dbopMHPYET MOTEHIINATHLHO-KHHETHICCKYIO BOJIHY WJIM BOJIHY
MaTepuagbHO-UHTEIUIEKTyaaIbHOM cOOCTBeHHOCTH (puc.21).

Kynnamu
AT /=8 Kunernueckast sneprust
8 53:y JIroneit Bomu u Uoru
L~
7 ,
Kyigamnugu
Kunernueckas sHeprus
V pacel Many-
Meicnurenei

IToreHnuanbpHas SHEPIUsA

L, IL, IIL, IV pac

Puc.21 IToreHunaabHo (S;=6) - KHHETHYECKAS
(S,=3 u S;=3) BosiHa B 00bsaTHAX KyHaa1nHu
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B sToM ciiyuae moteHImanbHas SHEprusi (MarepuanibHas
coOcTBeHHOCTB) OyeT nenbto xu3nu I, 11, 11 u IV Pac.

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

Ilepexon ot IV Pacel k V Pace BBI3OBET IEPEOLIEHKY
LIEHHOCTEMN.

[Iaras Paca HauHET COMOCTaBJIATh 3HAYMMOCTb MaTepH-
albHOM M qyXoBHOM neHHocTel (puc.21). [1aras Paca Hakonut

MaKCHUMAJIbHBIN JJIs1 TIOJII TPABUTAIIMK JyXOBHBIN MOTEHIUAT
S, =3 (puc.21).

Hanuune ayxoBHoro moreHuuana S, = 3 npusenet Ils-
Tyto Pacy x otHomenuto EiE,= S,:S;= 3:6 = 1:2. CoiicTBa
MOJIsl TpaBUTALIMKM OyAyT MCUEpIaHbl, a JajbHENIee HaKOILIe-
HUE TyXOBHOU 3Heprun Many-Msiciurens V Pacel nmpusener
K €ro ABOJIOIIMOHHON TpaHchopmaiuu B YenoBeka-bora, Ue-
noBexa Bonu u Horu (puc.21).

Tpanchopmanust S, = 3 B S;= 3 mpou3oieT HA IIECTOM
JTane OBOJIOUMH, TPOU30UAET ¢ moMoubl KyHnanunu
(puc.21).

"Mocae roro Crpoutean (Jlioqu Bomu u Horu), 06-
JIEKIIUCH B CBOIO NMepBYI0 O00/104KY, CIIyCKAKTCHA Ha 0J1M-
CTAIIYI0 3eMJII0, M HAJl JIIbMHU I1aBEHCTBYIOT, OyAy4Hu
HMH caMuMu'".

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

[TosiBnsieTcss OoxkecTBeHHast BjaacTb. Ho ckonbko hopm
BiacTtu Obu10 0 CTpouteneit? IloaTomy He Jr06ast BJIacTh 0T
Bora! U uro6s! nousars YTO? k UeMy? HaMm Hag0 oOpaTUTHCS
K aHanu3y AOCO/I0Ta B TOYEYHOM Y4YacTKe BOJIHbI CBeTa
(puc.22).
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CTOpOHBI TPEYTrOJIbHUKA:
2
a=mc = Eyc=¢g,u,c = 1.
Bricora (h) TpeyrosbHuka:

h= l+1 = ﬁ
4 2
Paaguyc oxpyxHoctu:
R= 2295
3 3
[Imomans TpeyronbHUKa:
15
2 4
ITmomane kpyra:
S, =nR = §7r .
9

JnmuHa OKpyKHOCTH:

L:2ﬂR:§\/§ﬂ.

JnmnHa r= %h.

Puc.22 Aocomor (Terpakcuc,
Terparpammaton. Puc.12) B TO-
4YEe4YHOM Y4acTKe BOJIHBI CBeTa

3akousl Kocmoca Enu-
Hbl M WX TOJIO0US CIIpaBej-
JUBBl Kak [JI1 MaKpoMupa,
TaK M JIJI1 MUKPOMHPA, B TOM
Yyyciie JUisi TOYEYHOTO ydacT-
Ka BOJIHBI CBETa, KaKk OBl HE
OB MaJl dDTOT TOYCYHBIN
Y4aCTOK BOJIHBI.

Kak 0b1 He ObLI MaJ
TOYEYHBIN YYACTOK BOJIHBI
CBeTa, B HEM IMPOTEKAIT
B3aUMO/ICHCTBHS, MPOUCXO-
AT  W3JIyYeHHe-TOorJionle-
HUeE, yJIbCalHS.

O xapaktepe mnpoiiec-
COB, MPOTEKAIOIIUX B TOYEY-
HOM YYacTKE BOJIHbI CBETAa,
MOYKHO CYAUTh MO HX TI€O0-
METPUUYECKUM  MPOMOPIHUSIM
(puc.22):

1. PaBenctBo S, = h/2
MOKa3bIBAET, YTO MPH B3aU-
MoaencTBusix p;=10 B moie
Aobcomtora (puc.12) Bo3HUKa-
€T MPOTUBOACHCTBUE, DKBHU-
BanenTHoe h/2 = /5 /4.

Hama nwmBunusanus wuc-
NOJIb3YyEeT 3aKOH: ''meHcTBHe
PaBHO NPOTHBOAEHCTBUIO" U
CO3/7aeT, HampuUMep, paKeTHO-
KocMudeckuit ot Ha "Kepo-
cune".

78



Benukas Llusnmimsanns, a B llpupoae - Cer, ncnons3ys
paBeHcTBO S; = h/2 wym 2S; = h mns co3maHust CWIIBI TATH
(puc.22):

F,=h=2S,= 572, (78)

MEKAY ABYMS IHHC-TPAHC M30MepHYECKMMH AOCOJII0TAMU
(puc.13, puc.14), cozpanu HJIO. Ilonumas, 4To CBET, TPaHC-
¢popmupyst Bce popMbI IHeprum, cosaaer csou Ilogodoust Bo
Bcex acnekrax nojsa Exunoro Kocmoca, Benukas [{usunu-
3aius npeactaBwia Enmnbiii Kocmoce kak Cucremy TsaHb-
Hunb B Cusinum JIn (puc.20).

2. JleratenpHble anmapaThl Beaukoi [{uBunuzanuu npe-
0JI0JIEBAIOT TPABUTAIMIO B YCIIOBHSIX, KOrJa MOTEHIMANI - JK-
BUBAJIEHTHI CTOPOH CBAILIEHHOr0 TpeyroibHuka (3, 4 u 5) goc-
TUTAIOT KBaJpaTa CBOEH MEpPBOHAYAILHOW BEJIUYHMHBI, TO €CTh
CTAHOBSITCS paBHBIME 5° = a; 4° =b u g = 9 (puc.23).

L\ B stux ycnoBusx BeICOTa
55 TpeyroJyibHuka (h,) Ha CTOpOHY a
b=16 a= CTaHOBHUTCSI PABHOM HYJIIO:
A ) = 2J(p=alp-blp-a)p — (79
0 a
"L g=9 TaK Kak moJjiynepumerp (p) Tpe-
yroiabHuka (puc.23) paseH 25, a
Puc.23 Jmopa cui npu -a)=0:
(p-0)=0:
nepexojie K HEBECOMOCTH

_a+b+g 25+16+9
2 2
a, cye1oBaTeNbHO, U h, (79) CTaHOBUTCS paBHBIM HYJIIO.

=25 np-a=25-25=0,  (80)

[TosiBienne HOMb-noTeHnmana (h, = 0, puc.23) o3Hayaer,
yto HJIO mnpeononen HeBecoMocTh, a MEIUTUPYIOIIUNA OT-
KPbUT KaHAJIbl 9KCTPACEHCOPHOM MPOBOAUMOCTH.
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O KOJIMYECTBE TAaKMX KAHAJIOB MPOBOJUMOCTH T'OBOPUT
Knura Ilepemen, Ha3piBasg ux yucio pasHoe 50.

3aumcrBoBas Marepuan Kuuru Ilepemen, Kabbaina roso-
put o 50 Bopotax kak o bore AUH CO® [§].

Ho ecnu monxoauth K mpoOiieMe 0€3 MUCTHUKH, TO MBI
UMEEeM JIeJI0 C YaCTOTOW MYJIbCAllMM JBYX LIMC-TPaHC H30Me-
puyeckux mnoaychep BodHbl (wim I{usap (puc.13, puc.14,

puc.20), rae BO3HHMKAeT Pa3HOCTh MOTEHIMANOB, paBHas (80,
puc.23):

50 = (p: a+l;+g :25}(_},:_“”’%:_25) (81)

Pucynoxk 22 - yHukaies.

MHOTUMH TBICAYCIIETUSIMH KOCMOTOHUS AOcoaoTa u
CseTa BoJIHOBaIa JIydIIrueC YMbI 9YCJIOBCUCCTBA.

AOCOJIIOT B moJe CBeETa,
kak 0Oasuc 3axkonoB Kocmoca,
Bpyuaica borom Mowucero
i u3ydeHus no Kauram
(puc.24).

Tak BOJIXBBI BpEMCEH
Berxoro 3aBera mpeacraBiis-
au cebe Tpolecc MpocBele-
HUS HaIlero coldyMa Ha
3emiie.

Ho to 11 motomku Mowu-
cesl Bce TOHSUIM HE TaK, TO JIN
"IIpupona otabIxaeTr HA Je-

TAX", HO cOBpeMeHHbI Wy-

Puc.24 Mowuceii mosry4aer JlaM3M TAKKe IAICK OT CYII-

ckpuzkaiu 3akona [6, cTp.355]

HocTu Ckpumkaneil 3aKoHOB
Enunoro Kocmoca, xak u apyrue penurnosnsie Kondeccun.
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[ToaTOMy, yBa)kaeMblil 4yuTaTellb, HAM HaJ0 pa3o0parbcs C
TEM, YTO MPOUCXOAUT C AOCOIIOTOM B TOYEYHOM Yy4YaCTKe
BOJIHBI cBeTa (puc.24).

***
B sHepretuueckoit cucreme "AOGcCogOT B moJe cera'
BO3HHUKAIOT Pa3HOCTHU MOTEHIIMATIOB, SKBUBAJIEHTAMU KOTOPBIX

ABJISIFOTCS. KOMIIOHEHTBI TPEYroJIbHHKa AOCOJII0Ta U OKpY-
xatotiero Adcontot Csera (puc.24).
B nonsx ¢ 3TMMu pa3HOCTSIMM NOTEHUUAIOB OyayT BO3-

HUKATh CHaJaJla KOHTYPbI KoJieOaHUH, 3aTe€M UMITYJIbChI U3ITY-
2
yeHus (mc), a 3arem sHeprus (mc”) nznydenus (Tadm.22).

Tabnuma 22
KomOunnaropuka myabcauuu Adcosnora B noJe Cpera
(puc.24)
DKBUBAJICHTHI PA3HOCTSIM IMOTEHIAAJIOB
®opmsbl p
noneu [ToJst NTMHEWHBIX BOJIH OJ13 TIOBCPXHO-
CTHBIX BOJIH
Kommo- | a= | r= | R=h=| L= S:= | S=
HEHTEI \/E \/E ﬁ 2\/5 \/E 5
(puc.22) 1 6 3 2 3 4 9
Komtyper | o V5 o VS g VS o 25 | VS o5
KoJIeOaHMit 6 3 2 3 4 9
6555255355451 | 9/554x5n
Nmnyinbcsl
6 36
6255 525 )5G35 PS5 1) 26 (4x5m)
Snepris V5 5245) gf) @sm’ | 45 5Exsn

64

6

B monsx paBHOBecusi, KOT/ia MPOUCXOIUT, HAIPUMED, U3-
Jy4YEeHHE CBETa, DHEPrusl K0JieOATEeIbHBIX KOHTYpPOB (Tabi1.22)
OyneT uMeTh 0OpaTHBIEC MOTEHIUAIBIL:
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6 o5 o V5] < bV5f o @52 o
62

64

V5] < (4-57) (82)

Bo3nukner none PC30HAHCHBIX KOJICOQHMIA:

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

***
QHGPFGTI/I‘IGCKI/IG KoJicOaTeJIbHEIC KOHTYPbBI BO3HHKAIOT

TaM ¥ Toraa, rac U Koraa SHCPreTuicCKasd CUCTCMa BLIIIA U3
PaBHOBCCHA.

BBIHI@I[H.I&SI M3 PaBHOBECHUA OHCPIreTUUCCKAsA CHCTEMA
CTPEMHUTCA BCPHYTHCA B COCTOAHHC PABHOBCCHA C aHTHUPCE30-
HaHCHBIM INIOTCHIOHWAJIOM, PAaBHBIM HYJIIO, U PC30HAHCHBLIM II10-
TCHIOHWAJIOM PABHOBCCHUA, PABHBIM CAWHUIIC.

JlocTmkeHrne paBHOBECHUU B JHEPTETHUECKOM IIOJIC JIHU-
HEWHBIX BOJIH OyJIET CBSI3aHO C aHTUpPe30HaHCOM (83):

36 5255505 755 4007 (84)
05-36+25-115-36+50=145-36+75=395 400n°.  (85)
050514+11=25539+11=505 4007". (86)
05050550-25=25% 4007, (87)

B snepretnueckoit cucreme "A0Gcoa0T B moJe csera'
dbopmupyeTcs pesonancHas cuctema (83, 87):

(4001°-25)x(2025-4001) S 6°. (88)
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[lepexon sToit (88) sHEPreTUUECKONW CHUCTEMBI B PEXHUM
aHTHUpE30HaHCa MPUBOJUT K CyMMapHOMY MNOTCHLHAIY, paB-
HOMY

[(4007%-25)+(2025-4007%)=2000=2"5156". (89)

Bo3Hnukaer konebaTeabHbIH KOHTYP:

5°=125 5 (6/2)" =81, (90)
U B 00JIACTH aHTHPE30HAHCHOTO PABHOBECHUS MOSIBIISICTCS Pa3-
HOCTh TIOTEHIIMAJIOB, CBSI3aHHAS C CYOCTpYKTypoii (9+2) maTte-
PUHCKOW OMOKJICTKH MPH €€ pa3MHOKEHUH JeJIeHUEM (MUTO3
OMOKJIETKH):

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

|  XKenckoe Hayano | JI060Bb | Myskckoe Ha4aro |

"Ilnoaurech, pasmuoxkaTech!" - ckazan Co3znarenb, U
B 3TOM HE OBUIO HHUKAKON yIpO3bl, KOTOPYIO HBIHE HECYT IO-
ToMKH Mowuces (puc.24).

i
Cerogusitinuii Many-Mpeicnurens mo0oi Pacel nomkeH

MOHATH, YTO HeJbI0 ero 7Ku3Hu sBJsieTcsl NMO3HAHHME NpPU-
YHHHO-CJeACTBeHHBIX cBsa3eil Enxnnoro Kocmoca.

Cerogusitinuii  Many-MbICAUTENb OKEH 3HATh, YTO
WHIUBUYaIM3M OJIMHOYKU THOENEH, YCIeX MOXET COIyTCT-
BOBATh TOJIPKO KOJUICKTUBHOU JCSATEIBHOCTH B TUHAMHKE W3-
MEHEHUS 00IIEeCTBEHHO-I9KOHOMUYECKUX (hOpMAIIHiA COITMyMa.

Jlunamuka u3MeHeHus kak camoro Hocurens Pasyma, Tak
u Pac, u o0mecTBeHHO-?PKOHOMUYECKUX (hOopMaIHii cormyma,
Kak " Bcé xkuBoe-HexxnBoe B Enunom Kocmoce, cBsi3ana ¢ Ao-
COJIFOTOM B TOYEYHOM Yy4YacTKe BOJIHBI cBeTa (puc.22) u oOery-
el MOTEeHUMaJIbHO-KMHETHYECKON BoJIHOM (puc.2l), um3my-
gaemoit A6comrorom B Kynnamuau (puc.25).
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Packi Lnc-Abcomor OO0I1IeCTBEHHO - PKOHO-
Tpanc-KyHjamuby  ppgeckue popManyu
Tromu HNceTHHHBIA KOMMYHH3M
8
LEeam o 2[pdp=28.
Horn “
0 HNceTHHHBIN conmain3M.
\% -5 I'ocynapcreennslit umnepuanusm (CCCP).
I\Y Nmnepuanuzm
I deonanbHOE KPEMOCTHUYECTBO
I PabctBO
| I[lepBo6bITHAS OOIIMHA

6
Y-t 2fpdp=35
1

e A TR

Iuc-Kynnanuau  Tpanc-AOCONIOT

Puc.25 ®opmupoBanue Ad6co110ToM B KyHIaIuHu NATH
Pac Hocureneit Pazyma, JIrogeit Boau u Uoru n
00111eCTBEHHO-D)KOHOMHUYECKHNX opmanuii.

Hu unnuBunyansHas JIMYHOCTh, HU COLIMYM 3TUX JIMYHO-
CTEH HE CMOTYT BBIKHUTh, €CJIM X dHEPTHs OyJeT MPOTUBOCTO-
a1 d3Heprun Kocmoca.

Jueprussi KocMoca - kopeHb J1000ii JBOJIOIMH: U
Juynoctd U Comumyma, a KopeHb camoii sHeprun Kocmoca
CBSI3aH C B3aMMOJICHCTBUSIMU CBETa B AOCONIOTE U MyJIbCallU-
el Kynganmunu (puc.25). Ilostomy u Pacel Hocureneii Pasyma,
U UX OOIIECTBEHHO-YKOHOMHUYECKHE (hOpMaITii UMEIOT O0IIee
sHepreTudeckoe Hauano: AocomoT B Kynnanuau (puc.25).

['oBopss 00 OOUIECTBEHHO-3KOHOMHUYECKUX (opManusix:
NEepPBOOBITHO-OOIIMHHOM, paboBiajeabYeckoi, (eomanbHO-
KPEMOCTHUYECKOM M KalUTaTUCTUYECKO-UMIIEPHATIUCTUYEC-
KOH, 51 MOHUMAI0 UX TaK ke, Kak 0 Hux ropopui Kapn Mapxkc.

Mowu pazHoriacus ¢ MapKCU3MOM-JIEHUHU3MOM BO3HU-
KalOT Ha CTAJIUU OTMPEEICHUS ITHM YYEHBEM COIHAIN3MA.
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Pa3nornacus cBs3aHbl C TEM, YTO COLMAJIM3M B CTPaHAX
Counanucruueckoro Coapyxecrsa XX Beka HUKOI/A U He
crpousica. CTpouiCa TOCYIApCTBEHHBIM HWMIIEpUAIU3M, TJ€
pOJIb KalUTAIMCTOB B3sijla Ha ce0s MapTUMHO-TOCYNapCTBEH-
Hasi HOMEHKJIATypa.

WcTUHHBIA COIMAaIu3M M UCTUHHBIA KOMMYHU3M OyJer
ctpouth Bocxoasimas Ilsaraa Paca, koropyro OyayT y4uTh U
HactaBaaTs Jliogun Boan u Morn.

CtpouTenbCTBO colMann3Ma U KOMMYHH3Ma Ha 00JIOM-
Kax yxomsmmx (opmaruii He HApYUIUT CEMEPUYHYIO IMyJbCa-
nuto Kocmoca (puc.25):

8 6
(Const, = 2)x U(p d(p—f@ d(p} =35-28=7. (92)
6 1

%
*%

B pa6ore Emunbrit Kocmoc s monpoOHO paccmarpuBaro
TEKCThI BeJIMKOU L{uBunmn3anuu, cBsi3aHHble ¢ npupoaou Pac.
B nannom "BBenenuu B teopuro Expmnoro Kocmoca" 4
OTPaHUYyCh TE3UCHBIMU cBeaeHUsIMHU ([2], Ta0m.23).
Tao0muna 23
Caenenus o Pacax (puc.25),
uznoxxkeHuole B Knure /[3uan (AHTpomnoreHe3uc)

No
Pacrr Texct Crani
CraHn
18. IlepBbie 0b1i CoiHamu Moru. CoiHbI
Cranua

I HUX cTajJu noroMcTBoM Kearoro Orna n v
besoun Martepu

19. Bropas Paca npousonia yepes noy-

CraHnua
II | xoBaHue u BbIAeJIEHHE, A TI0JI0BAS - U3 v
becnosioBoii
I 22. Torna Bropas pa3Bujia poKJIeHHBIX Cranna
u3 siiina, Tperbro VI
v 36. UeTrBepTan Paca pa3Buia peusb (peub | Cranuna
TOJIBKO Y YeJIOBEKA) IX
48. IIaTas, npoucuieamasi u3 CBsIIIEHHO- Cranua
V | ro poaa, ocrajiach; OHa cTajia ynpas- XTI

JaTbes boxecrBenubivu Hapsimu
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Takum oOpa3zoM, puc.25 HaJ0 paccMaTpUBaTh TaK: IBO-
morua BuaoB Hocureneit Pasyma cBsizana ¢ Pacamu, a 9Bo-
JTIONHS OOIIECTBEHHO-2KOHOMUYECKUX (Gopmanuii - ¢ Yenose-
KOM.

***

Cranna V (Autponoresnesuc): "18. IlepBbie 0bLIH ChbI-
Hamu Horu", - TOBOPUT O TOM, YTO MbI, COBPEMEHHOE YEeJIO-
BEUYECTBO Ha CErojHAIIHEN 3emie, co3gaHbl He caMuMm Co3-
aaTeJieM HemoCpeACTBeHHO, a Besukon [{uBmim3zanuen Jlro-

nerd Bomm u Horu, Yenoseko-boramm, KOoTOpble XWIM Ha
3emiie ¥ IOKUHYJIU €€ B IPEIABEPbE r€OKATAKIU3MA.

Takas Touka 3peHus coryacyercs ¢ npuHuuinomMm Co3uaa-
TeJIbHOI0 Pa3MHOKeHMs: 10J00HOe poXKIaeT mojgolHoe, a,
CJIEI0BATENbHO, OJIHA LIMBUJIM3ALUS MOXKET POXKAATh APYTYIO,
no00Hy10 cebe.

***

JIroOoe xuBoe pacteT. PacteM U Mbl: IMBUIU3ALMS - Pe-
oenok. Pactém 3a cuer QoTOCHMHTE3a B CHEKTPE COIHEHYHOIO
Oenoro cera (Tabdm.17).

Hame cosmanne kak ChlHOBeil Morm compoBoXmanoch
¢dopmupoBanrneM Ha 3emiie YEThIpeX pac Mo LBETYy KOXH: Oe-
JIBIX, KPACHBIX, JKEIIThIX U YCPHBIX.

[IBeT KOXHM Ka)KJI0M U3 3TUX pac UMEET CBOIO MHIWUBHUIIY-
ATBHYIO Pa3HOCTH JJIUH BOJH (Ta0:.17), a yepHbBIN 1IBET OTIIH-
gaeTcss oT Oemoro TeMm, uro Oenbrii m3mydaeT (T,c/m,=8), a
yepHbIi noriomaet (T,m,/c=2).

Meny pacamu 1o LIBETY BOBHHKAET KOHTYP KOJEOaHUs:

[Tosie uznmyuenus ITone moromenus
(ecTb OenbIi 1IBET) (ecTb YepHBIi 1IBET)
Ab + AK + NK — Tyw,/c=2 (93)
Toclw, =8 T AB+AK+AK
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B ostom (93) chekTpaJibHOM TMOJie KOXH Pa3HOCTH
AK=1400A u AJK=70A cBsi3anbl Mex1y co00ii Kak

AK + AXK = 1470A =21 AXK. (94)

Takoe (94) KpacHO-)KEITOE COYCTAHHE IMO3BOJIICT YEIIO-
BEUCCTBY IMOTJIOmarh ToHKyr OHepruro 21, usmydaemyro
KBAHTOM CBE€Ta C TOBEPXHOCTHIO 6 (puc.2).

Pa3znocth 3THX moteHuuanoB (94, puc.2) dopmupyer 42
boxectBa Cepaua (nyury no Kuure MepTBbIx):

21-(-21) =42, (95)

d MYJIbTUIIJICTHOCTD:

5875 (9+0), mpu 5+7+(9+0) =21,
PUBOJUT K 3aPOKIACHUIO OMOKIETKH.

(96)

[Tosromy Kuwura J[[3man ytBepkmaer (Tabm.23), uTo
"IlepBbie OblIM ChiHaMM iOru. CbIHBI HX CTAJH NOTOMCT-
BoM Kearoro Otua u besoii Marepu" (93):

ITone N3znyuenue Iormomenue
AB+AK+A}I(E Tyw,/c=2 _
Kenteiii Otery + Tyc/w, =8 AB+AK + MK (97)
benas Matp AB+21NK 2
8 T AB+21AK
Kone6anust (AB +21AXK)* 5 T,’=82 = 16.

2
B xenTo-6enom mone ¢ mepuoanaHocteio T,” = 16, B03-

2
HUKaeT nosepxHoctHas (A)” Bonna.

Xk
%%

[ToBepxHocTHast »xkenTo-Oenas BojiHa (97) cTaHOBUTCS
u3JydaresieM, U U3jaydaeT Oeryunyro JuHelHyt Bosny (97):
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AB +21AKY < ||T?
0

AB + 210K AE _ 21AK
—— <1 umw — .
TO TO TO

(98)

B stom (98) xenro-06enom mosie mosIBASIOTCA CyOCTpYK-
Typbl (91+0) u Tpu xenrtoie "nmanbmbl" (Tabm.17):

Ab=36004 @2-(702 :A}KJE31A}K;
T,=4 4 4
(9+0)-100 5 3-70-(7/4=p/q=p*/q*). (99)

Matepunckas (9+0) cyOcTpyKkTypa OMOKJIETKH HAaUYMHAET
cHaOkaThcs 3apsgamu (p ¥ q) U umnyibcamu (p* u q*) mbic-
a1 ¥ BooOpakenwus. [losiBisieTcst "3apoipIi" mOJISIpPHOTO BHX-
ps ¢ noteHunanoM 2,1 (3apoapii ayuu, 99):

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

"6. Kopenb Kusnu Ob11 B kaxaoid Kamiae Oxeana
Bbeccmeptusi, 1 Okean O0b1 CBerom Jlyde3apHbIM, KOTO-
poiii O0b11 Orap 1 Temno, n JIBu:kenne. Thbma ucuesia u
0oJiee He CylIeCTBOBAJIa; OHA Mc4e3ya B cBOEéM EcrecTBe, B
Tene Orus u Boawl, OTtna u Martepu'.

Knura [[3uan. Kocmorenesuc. Cranna I11.11.6.
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