KCBETY EAMHOINO 3HAHUA

|. OcHOBHbIE 3aKOHbI MeTaHayKu.

1. Meranayka u ee cocraBHas 4dactb — Merapusuka
onupaercsi Ha PeajabHOCTb. JTON pPEAIBHOCTBIO SIBISIETCS
Emunbiii Kocmoc. KocMoc cymiectByer B JHeprum. Bhe
Oneprun HeT HU Bpemenm, Hu IIpocTpancTBa. DHEprus —
310 @opma beiTus Ennnoro Kocmoca B IBuakennn

2. JHeprusi He MCUYE3aCT M He NMOSABJSACTCH BHOBb, HO
nepexoauT u3 oHoi GopMbI B APYryl0. (3aKOH COXpaHECHUS
sHeprun M.JIomoHOCOBa). DHepreTnuecknx (Hopm OecKoHeU-
HOE€ MHOeCTBO. M3HauaneHO BeIAeisitoTca ase @opmel: ToH-
Kast JHeprus u JHeprusa Martepuu. VX ominune coCTOUT B
TOM, YTO CKOPOCTh TpaHC(OPMALUU PA3IUYHBIX SHEPreTHYe-
ckux (opm B moje MaTepuu AOCTUraeT MaKCUMyMa INpH
CKOPOCTH CBeTa, a B NOJsIX TOHKONM DHEPrun CKOPOCTh CBe-
Ta SBIAETCA MHUHHUMAJIBHOM CKOPOCTHIO TpaHchopMaluu
sHepreruyeckux ¢opm. B mpenene ckopocts B nossix ToHKOH
DHepruM MeraraiakTudeckux BoaH B 10*'- pa3 mpeBblmaroT
CKOPOCTB AJIEKTPOMArHUTHBIX BOJIH CBETA.

3..B cooTBeTCTBMM C 3aKOHOM COXPaHEHUS SHEPIHH,
sneprust Ennroro Kocmoca MoxeT ObITh IPUHSTA 32 OJIHY OT-
HocuteabHyw Enununy. B sTtom cityyae nossa sHeprun Ma-
Tepun U TOHKOW DHEpPruu COOTBETCTBEHHO COCTaBAT 1/3 u
2/3 ot otHocutenbHOM Ennnunel Equnoro Kocmoca. D10 co-
OTHOIIIEHHE OOBACHAET MHOTHE (PYHIAMEHTAJbHBIE 3aKOHBI,
JIKCIEPHUMEHTAIBLHO OTKPHITHIE COBPeMEeHHON Haykoi. Ha-
IpUMEpP, NOTEHINATBHO-KUHETUYECKOE COOTHOLIEHUE, PABHOE
2:1, n 3akoH I'. MeHaenda o paclIMPEHUH TE€HHOW HACJIEACT-
BEHHOCTH

® WU3BECTHOE B Ioje Marepuu COOTHOLICHUE MOTECHIU-

aIbHON M KMHETUYECKOW SHEpruu, paBHoe 2:1, numeer
CBOUM «KOpHeM» 00paTHOe OoTHOIIeHue 1:2 sHepruu
Marepuu u Tonkoii Duepruu B Ennnom Kocmoce;
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e TeHHAas HaCJIeJCTBEHHOCTb paculerisiercs B moje Ma-
TEpUM B OTHOLIEHHH |:3, MOCKOJBKY 3TO MOTEHLIHAI
Marepuu, a dyepe3 ABa MOKOJECHHS - TOTOMY, YTO IO-
TeHuuan noyus ToHkodl DHepruu BABOE OOJbIIE TO-
TeHLMaa nojs Marepuu.

4. Tonkass OHepruss u OHeprusa Marepun B3aUMHO
TpaHCHOPMUPYIOTCS CBETOM. DHEPrusi HE MCYe3aeT U He MO-
SBJISIETCA BHOBb, HO, TPaHc(opMupyemasi CBEeTOM, IE€pEXO-
JUT U3 OHON (DOPMBI B IPYTYIO (3aKOH COXPAaHEHUS SHEPTUH B
TPaKTOBKE aBTOPA).

CBeT ObIBacT XOJIOAHBIM JIFOMUHECIICHTHBIM (IHI0TEP-
MHUSI) U TOPSIYMM COJIHEUHBIM (3Kk30TepMmus). [lepexon ot 3H-
no- K sk3otepmun uccnenosaics C.M.BaBunoBeiM. OH ycTa-
HOBWJI: B TpeJeNiaXx HaChIICHUS JIOMUHO(POpAa MNPUHUMAIOT
yuactre 10%° hoToHOB. ITH POTOHBI CO31AI0T BUXPH H CO3-
narot Bce Bo Becem. Tak, Hanpumep, sx3oTtepmus Marepun
XapaKTepU3yeTcsl CxKaTUEM BHUXPsS (POTOHOB, € BO3HHUKAET
notenrman 1/10°° = 107, a sHmotepMust — pacmmpeHneM U
BO3HHKHOBEHHEM MOTCHIHAIA BeIMInHOM B 10°° (GhOTOHOB.

DHepreTuueckue BUXpH (POTOHOB XapaKTEPU3YIOTCS HE
TOJIbKO KOHLEHTpalueil (OoTOHOB, HO U MEPUOAUYHOCTHIO UX
Bpamienus. B Enunom KocMoce Buxpu (hOTOHOB MMEIOT JIBE
0a30BbI€ MEPUOJAUYHOCTH: JIYHHYIO C MOTEHIMAIOM 28 (4ucio
CYTOK B JIyHHOM MECSIII€) U TOYEYHOTO y4acTKa BOJHBI CBETA,
paBnyto Ty = 4.

JlyHa BIMsSeT Ha BCE JXKUIKHE Cpelbl 3eMJIM, CO3/aBas
OPWIKUBBI U OTJIMBBIL, (popMupyromue rpasutanuto. [lostomy, B
cxuMaroniemcs nojie Marepun («Cryctkuy), BUXpu (OTOHOB
CO3AI0T FPABHTAIMOHHBIH p = 28-10 > 1 sIeKTpHUecKuil q =
To>107° = 16:10° 3apsm. DiIeMEHTapHBIH IIEKTPHICCKHI
3apsA] OTKPBIT SKCIIEPUMEHTAIBHO.

«Cryctkn» Marepuu nmerot @opmy (Pyna - canckpur),
u oTiauyaroTca ot ToHkoil DHepruu, HEe uUmeromeidn Dopmbl
(Apymna).

Tonkass Oneprus He mmeeT POpMBI OTOMY, YTO IpHU
pacuiupeHuu BUXps (POTOHOB BO3HUKAIOT T'PABUTALIMOHHBIA U
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NeKTpUdecKuit mMyIbenl (p * = 28:107°%; q* = 16:10%), a s10
COOTBETCTBEHHO MEHTAJIbHbIE MMITYJbChl - Mbicnu, BooOpa-
KEHUS, OTHOLIEHUE KOTOPBIX PaBHO 7/4 W paBHO OTHOIIECHUIO
3apsIiOB.

OtHomreHue 7/4 cBsA3bIBaCT MEHTaJIbHOE Iojie TOHKHX
DOHepruil u ¢pusznyeckoe nosie Marepun, B 4aCTHOCTH, HEUPOH
u ouokiietky. Ho camoe mopasuresibHOe COCTOUT B TOM, YTO
Husnauzanusa Crpoureseit Ilupamun B3siiia apods 7/4 3a
EauHuny cBoero MCYMCJICHUS M HA3BAJIa ee «majabMoi» [7].

5. JlecsaTh MIJJTMOHOB JIET Ha3aj Obuta HanucaHa «Kaura
J3uan» [1,2]. Cranna III m.5 B 3Toit KHure onuceiBaetr auHa-
Muky B EnnHom Kocmoce tak: «Kopenb (Tonkasi DHeprus)
ocraercs, CBer ocraercs, Crycrkn (Marepusi) ocraiorcs,
u Bce ke Oeaohoo Equny.

OTBeTM Ha JBa BOMPOCA: MOCJE YETO OCTAIOTCS, M YTO
takoe Oeahoo?

Bonna u yacTHma cBeta COBEpIIAIOT PaBHOMEPHOE JBU-
KEHUE, ¥ B COCTOSIHHH PaBHOBECHS UX UMITYJIbCHI PaBHBI IPYT
npyry. Pa3HoCTh TOTCHIIMAIOB JIBYX PaBHBIX WMITYJIHCOB Oy-
JeT paBHa HyTI0. OTCYTCTBHE Pa3HOCTH MOTCHIIMAJIOB TIPUBE-
JeT K XaOTHYECKOMY OpOYHOBCKOMY JBM)KCHHIO (POTOHOB B
M0JIE C HOJIb-TTOTeHIIHaIoM (Xaoc).

Bonna u yacTtHia cBeta «COBMeCTHIIMCHY U CO3/aIU Jia-
3€pHYI0 TOUKY (pe30HaHC). B 3TOM moJjie 0THOILIEHHe PABHBIX
MOMEHTOB JIBM>KE€HHUSI BOJIHBI M YacCTHIIBI cBeTa OyaeT hopmu-
poBaTh MOTEHIINMAJ, PaBHBIA eanHuIe. B Buxpe poToHOB Mmosi-
BUTCSl Pa3HOCTh MOTEHIMANOB. VX MBMXKEHHE CTaHET YIOps-
JNoYeHHbIM. Xaoc TpaHcpopmupyercs B ['apmonuto. B okpy-
xatrotent cpene (¢ do ) BOBHUKHYT Pa3HOCTH MOTEHIIUATIOB: OT

1
Xaoca k ['apmMoHuu: Igo dp=1/2, a or I'apmoHumn k Xaocy:
0

j.(pd(p:—1/2.
0
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Otu [pobu - «/I3uan» u onuceiBaet Kocmorenesuc, An-
Tponorene3uc u Teorenesuc «Kuuru Jzuan». Itu xe [podu
U 4Yucia, MPOU3BOAHBIE OT JIpoOeill OMUCHIBAIOT U JpYyrue
npepHerme Kuurum: «Ilepemen», «MeptBoix» u T.10. HX
MaTeMaThka nepekiaukaercs ¢ «OrkposenusasmMu» Moanna bo-
rocyioBa (MHOO paciirppoBaHbl).

6. «... n Bce xxe Oeahoo Eqnny.

Oeahoo — 310 He bor u He muctnueckoe CyiiecTBo. ITO
aJredpanyeckue 3HAKH, COCTABIICHHbIE U3 HAaYaJlbHBIX OyKB
CJIOB — Ha3BaHUM I'PAaBUTALMOHHOIO, CJIa0O0ro, 3JIEKTpOMarHe-
TUYECKOTO, SACPHOTO B3aUMOJCHUCTBUS W B3aWMOJCUCTBUSA
CBETAa.

B tpynax H.lIpuacraBet (Munpus) [16] roBopurcs o
B3aMMOJCHCTBUM CBETa, OOJEe TOTO, CBET HA3BIBACTCS MEPBO-
AJIEMEHTOM, 4YTO MOATBepxkaaerca moeu Teopuenr EnmHOro
Kocmoca [10,11].

B3aumonetictBus umMeroT cBou 3 pekTuBHOCTH. DhPek-
TUBHOCTH MOKHO IPEICTaBUTh BEKTOPAaMHU, KOHTPOIUPYS HUX
3aKOHOM COXpAaHEHUs dHEepruu. B 3TOM ciydae smropa BEKTO-
poB Oyner umeTh (popMy U nponopuuu Benukou ITupamuasl.
Cama Benukas Ilupamuaa - 3T0 BeKTOpHasi 3allUCh 3aKO-
Ha crymenus ToHkMX MeTarajakTH4ecKuX BOJH B Crycr-
ki nosed Marepum. [lopasurenbHo, HO noreHuman Kpyra
Yuusepcyma B «OTkpoBenusix» Moanna borociosa ¢ ogHoM
CTOPOHBI ONMCHIBAIOT CTPYKTYpYy CBETa, a C APYroil — o0bem
(Vn) Benukoit [Mupamuast [6,11]:

2-3-4 (pe3oHanc) 7/4 518'27/2 :lazH (1)
3 3

- (2+3+4) anTuUpe3oHaHc

rje a* - ocHoBaHue Benukoi [upamunel, a H — ee BricoTa.
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lI. Megutauunsa. KyHganuHu.

7. PaccMoTpuM mnporiecc Menuranuu ¢ TOYKU 3pEHUS 3a-
koHOB Ennnoro Kocmoca. B ocHOBE mMeautanuu JIEKUT IIPO-
LECC MOTJIOIIECHUSI TOHKOOHEPIrETUUECKUX METarajJakKTUIeCKUX
rpaBUTAlMOHHBIX BOMH Ennnoro KocMoca. DToT rpaBuTainu-
OHHBIM MMIIYJIbC p * = 28-10%° MOTJIOIIAETCS KUAKOU Cpenon
HEWpoHa. B Hegpax KamiM HeMpPOHA TPABUTALMOHHBIA HM-
yJIbC AENUTCS nomnojaM. Eciu nenenne mpoxoauino ot Xaoca
kK I'apmonnu (+1/2), To BO3HUKAIOT TOJIOKUTEIIbHBIC IMOITUH;
HO €CJIM TMpOIecC IIesl OT TapMOHuH K Xaocy (-1/2), To amo-
1y OyayT oTpunareabHbIMUA. OHAKO B JTIOOOM Clydae 3TOT
npouecc npoxoaut Ha ypoBHe IloacosHanusi. @opmmupyer
Ioxco3nanue.

Co3HaHue HauMHAaeT (OPMUPOBATHCSA TIOCIE JCICHUS
TpaBUTAIMOHHOTO uMIyJbca (MbICJAb) Ha JBa MarHUTHBIX
umnynsca (Ilamats). [Ipuuem nporeccy JeneHus: rpaBUTAIH-
OHHOT'O WMITYJIbca B HEHPOHE COMYTCTBYET MHUTO3 (IEeICHHE
nornojam) OUOKIETKH. DTO BEJET K TOMY, UTO MEAUTAIUs 00-
HOBJISIET OPTaHU3M Ha YPOBHE CyOCTPYKTYP KIIETOK.

MarauTHble UMITYJIbCHl TAMSITA PBYTCSI KaK BUXPb (POTO-
HOB ¢ nepuoaudHocthio To = 4 u3 Hexap HeipoHa Kk ero mo-
BEPXHOCTHU:

1
(ip*jcpdcpsiu*):Tosi'—:i%-m‘”. (2)
0

B xunkoit cpene Bo3HuKaeT cnupanb B 3,5 = 7/2 obopo-
Ta. OTa cnupaib — 00:kecTBeHHas KyHaajauHm.

8. 3 xunkoit cpensl oobema HeiipoHa Kynmanmuau ycrt-
peMJIsieTCs K MOBEPXHOCTHU HEMPOHA, MPEOA0JIEBasi BCTPEUHBIIMI
SHEPreTUYECKUN MOTOK, MOTJIOMIAEMOr0 HEWPOHOM TIpaBUTa-
IUOHHOT'O UMITYyJIbCA C JIYHHBIM 4yuciaoM 28. Bo3HuKaeT anek-
TPUUYECKUN 3apsi:
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1
28/%-1020-j<pd<p=16-10—2°sq. (3)
0

[Toncosznanue Tpanchopmupyetrcs B Coznanue. [losBmus-
eTcsl 3NIeKTpuueckoe moine BooOpaxkeHus, a 3leMEeHTapHbIN
AIIEKTPUYECKUI 3apsi/i CO34aeT OMOTOKH B TeJI€ )KUBOTO.

9. boxxectBeHHocTh KyHnaaunnu nposisasiercsa Besne u
B0 Bcex cyOcranumsax. B tom uncne B XXuoit 3emne. Tak,
Hanpumep, aupekTop uHcturyrta I'eopusuku A.H.CCCP, aka-
nemMuk M.A.CanoBckuit onmy0ankoBail ctaThio «l'oioc 3emamny
[14]. CtaTbs 6a3upoBajiach Ha OTPOMHOM OaHKE IKCIIEPUMEH-
TaldbHBIX JaHHBIX. O000IIeHHEe CBOIUIIOCH K cleayomniemy. 13
Henp 3emnu x ee mOBEpXHOCTH HAIPABJIEHBI SYHEPIETUUECKUE
MOTOKH, JIOMAroIue Jutochepy Ha OJIOKH C MPEUMYIIECTBEH-
HbIM Kod(urmentom 7/2 (KyHmanuHu npu pacuiapeHun); us3
['my6bun Meraranaktuku K 3emiie HalpaBjieHbl SHEpreTuye-
CKHE MOTOKH, CTyIIaolue HeOeCHbIE Tea C MPEUMYIeCTBEeH-
HbIM KO3 pumenToM 5/2 (KyHaaauHu npu c:KaTUH).

Camocxkartne Kynpganuau obGecrieurBaeT MyJibCalusl Me-
*Kay nonsiMu ToHkoi DHeprun u DHeprun Marepuu:

{ Touxas Onepeus2/3) 2:|+|:3Hep2uﬂ Mamepuu(1/3) _l} _5 @

Onepeus Mamepuu(1/3) Tonkaa Onepeusf2/3) 2| 2

OnHako MyJIbCU-
PYIOIIYIO crupalb
(puc.1) Kynganunau dop-
MHUPYET TOJIBKO B 00beMe
Kuakon (asel. IT0 00B-
SICHSIET TIPOUCXOKICHUE
JKu3Hu U3 BOOHBIX CpEX.

2,5 Obopora 3,5 Obopora
(cxarue) (pacimpeHue)
Puc.1 Cnupans Kynaaaunu B

JKMJIKHX Cpeax
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Ha nosepxnoctu xunkux cpen Kynapaaunu npuobpera-
eT (hopMy MOBEpPXHOCTHBIX Oerymux BoJIH. B cpene sdupa
(Tonkue DHepruu) U B ra3oBbIX cpeaax KyHnamuHu pacnpo-
CTpaHsieTCsl KaKk paamoBoJHbl. B TBepnoi ¢daze Kynnpanuau
bopMUpPYET CIyCTKHU

10. BoxecrBenHast KynaajuHu cBsi3aHa CO CBETOM, U
camMa siBJsieTcsl CBeTOM. Tak, Hampumep, pasHOCTb JJIMHBI
BOJIH COJTHEUHOT'O O€JI0ro cBeTa paBHa:

AB = 7600 A— 4000 4 =3600 4 .

PazHocth ¢opmupyercs 3a CyUeT YBEJIMYEHHS KBaHTa
6( ps =10) mo kBaapara NEepBOHAYAIBHOW BEJIMYUHBI, T.€.

60” = 3600. DTo 1Ba MyIbCUPYIOLMX KBaHTA (pUC.2):

-21
-666
HaceieHHBbIH HewnacreiueHHbIi
KB4HT CBeTa KB4AHT CBETAa

Puc.2 Ilyabcanusi KBaHTA CBETa

OIvH — HACBILICHHBIM C MTOTEHIMAIOM MOBEPXHOCTH 36,
BTOPOM — HE HACBIIICHHBIM, C MOTEHIHAIOM ITOBEPXHOCTH 6.
BHyTpeHHue mnojsi 3THUX KBAHTOB OyJIyT MMETh SHEpreTuye-
CKHE€ YPOBHHU C TIOCJIEIOBATENbHO yOBIBAIOIIUMHU MMOTEHIMAA-
Mu. OnpenenanuTh X MOXHO KaK CYMMbI apu(pMeTHuecKux
IIPOrPECCUN:
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Z36=1+236-36:666 (5)

1+6

OTH SHEPreTUYECKUE MOTOKHU M3ITYUYalOTCsl KaK MOJISPHbIE
BUXpU C moTeHuuaiom =+ 666 u +21. [IpuueM noreHnman
“666” odouaraamn, HazBaB Yuciaom CaraHbl, 5TO BaXXHEHIINI
noreHman Enunoro Kocmoca, a 0 pa3HOCTH MOTEHIMATIOB
21 — (-21) =42 «Knaura MepTBbIX» TOBOPUT TaK:

«Ha mecroi nedb npedbiBanus B bopao (Yucrnianme
aym) mnepea t1o6oit mpencranyt 42 I'po3nbix boxkectBa.
OHH BBIIAYT M3 TBOEr0 YUCTOr0 cepaua. OHU MOPOKIEeHUE
TBOel yucTou JIrooBu. Ilo3naii nx».

Ho moxa MBI KHBBI, YJHEPTreTUYECKUN MOTOK (POTOHOB C
noteHiamom 21 = 5+7+9 gopmupyer OeIKOBYIO CyOCTpPYyK-
Typy XryTukoB (9+0), myibCHpYIOIIyI0 B IUTOIIa3Me OHo-
KJIETKH JIO €€ MUTO3a.

11. KyHpmanuHu - 3KBHBAJEHT CBE€Ta MOTOMY, YTO OHa
TakK ke 00Ja7aeT MOTEHIIUAIOM, PABHBIM IIECTHU:

7/2+5/2=(7/2)* = (5/2)*. (7)

OTOT MOTEHIMa SIBIAETCS HEOOXOAUMBIM U J0CTATOY-
HeIM 1711 popmupoBanus lllectu paBHoBecHbIX Yakp. OHa-
KO, TIoTIa/iast B KUAKYIO cpeay JTromMuHodopa dakp, BeTBu KyH-
JAIMHU TIONAal0T B Moje Kojebanui mexay XaocoM u [ap-
MoHUeH. VX moTeHIMan yMEHBIIAeTCS BJABOE M CTAaHOBUTCS
PaBHBIM B TOJIE PACHIUPEHUS - «MAJIbME», a B MOJIEe CXKATHS -
«majbMe» MUHYC eAuHuIa. B yakpax HauMHAIOTCS B3aUMO-
NEeNCTBUA, TAe JiorapudM Npou3BeAeHUs Bcex MATH (hopm
B3aMMOJICHCTBUSI PABEH 2.
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Bcerpeunsle noroxkn Kynpanwau, pacmmpsrommecs u
COKUMAIOIINECS B KQXKJAO0U YaKpe, yBEIUYUBAIOTCSA BABOE, a I10-
crosinHas Yakp ocraerca pasHou 70:

No Yaxkp I {2 (3]14]5]6
TToTe AL Pactmmpenne | 7/4 | 7/2| 7 | 14| 28 | 56
" Cxatme | 40 | 20 | 10| 5 |52 |5/4|®)
Hocrosias 70 | 70 | 70 [ 70| 70 | 70.
(mpou3sBeneHue)

[TocTtossnHass Yakp cBsizaHa ¢ CeMepHMYHOCTBIO OIS
Ennnoro Kocmoca n ¢ JleBATHPUYHON TTOCTOSIHHOM JIYHHO-
COJIHEYHOT' O psiaa:

ConHeuHbIN
Ps (cxarme)
JTBI JlyHHBIN
(pacumpenue)

8171654312 1 |2=36

1{2(3]4[5]6]|7] 0 |2=28

1 )
[TocTostHHAS _[(P do
0

(cymma) 64.

B3auMOoCBs3b TTOCTOSIHHBIX YaKp W MOCTOSTHHBIX JTYHHO-
COJIHEYHOTO Psiia MPUBOIUT B TIOJIC CIAOBIX IHIAOTEPMUIECKUX
B3aUMOJICHCTBUI K MOTEHIHAITY 63:

70-9(p, =107") =63. (10)

OTUM TOTEHIMAJIOM 3aBepiiaeTcs (HOpMHUPOBAHHE IIe-
PHOMYECKON CUCTEMBI TEHOMOB HACJIEACTBEHHOCTH. 1 B TOXKeE
Bpemsi noteHuan 64 onucan B «Kuure Ilepemen» kak SH

1 0
CTYyCTOK, a 64J-(p dp=32 1" 64'[([) dp =-32 kak naBe moiycdepbl
0 1

unb.
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12. «Tpon Xpucra Ha Hebe okpysxken 24 IlpecBsaThI-
mu IIpecrosmamm», tak omuceiBaerca bor Cesaroit lyx B
«OtkpoBenusix» Moanna borocnosa. Ho Torna mpupona bo-
ra Cearoro Jlyxa cBszaHa ¢ BUXpsiMu (pOTOHOB B nosne Ma-
Tepuu (Ty = 4) u none Tonkoit IHeprum (q = 3), T.K. UX
IPOU3BEJICHUE PABHO MHU(PHUUECKH - PEIUTHO3HOMY YHUCITY
4-3=12 (12 AnocrosoB, 12 31akoB 3oauaka, « Tpusl3biu-
Hoe Ilnamsa Yerbipex ®@utuieit» u 1.1.) BsaumosaeicTus B
ATOM TOJIE MPUBOJUTCS K MOTEHUUATY 24:

T,q-1g pip,pspsps =4-3-2=24, (11)
TJI€ P;P,P3P4Ps COOTBETCTBYET 3(PPEKTUBHOCTH TPABUTAIMOH-
HOTO CJ1a00T0, AIEKTPOMATHUTHOTO, SIFICPHOTO B3aWMOJICHCT-
BUU U B3aUMOJECHUCTBUS CBETA.

B mone Emmnoro KocMoca ¢ moreHnpaioMm B OJHY
«manpMy» 3Heprerudeckoe nose bor Cpsaroit Jlyx tpancdop-
MHUPYETCS B HEMOJJAIOIINICA THUECHHIO (OECCMEpTHBIN) To-
TeHnuan Jymm:

T_p*_p
ul L=P P4,
(4 q* qj (12)

Hyma, Cearoi [yx ume-
10T MTOTEHI[MAIbHBIE YUCIIA, KO-

2 2 TOPbIC UMEIOT OOpATHBIN MOPsI-
JOK 1P B YUCTIE, T.K. UX CBS-
4 4 3bIBACT OJIHA W Ta K€ MEHTAIIb-

Hasi Oeryinas JMHEWHas BOJIHA
Tonkoil  DHepruu, pacrpo-
crpansiromass B IIpocTpaHcTBe

42 24 BHe @Dopmbl. DTO AyIIEBHOE
(CBstTOi ([lywa) | COCTOAHHME BIMSET HA busznye-
Jlyx) CKoO€, T.K. moTeHIHal 42 moss-

JICTCA B CYIIHOCTAX, KOI'Zad

Puc.3 Cesasp Jlymu n | «manbma» — GopMupyercs  3a
CasaToro Jlyxa. cuer 3apsanoB p u q. (12)
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He nopnaromasics ruuenuto (Tneny) 6eccmeptHas Jyia
dopmupyetcst B Buxpe (QOTOH-(POTOHOB B yCIOBUSX HAITUYUSI
OTHOILICHUS] UMITYJIbCOB MBICIIM U BOOOpakeHusi. CMepTHOE,
yxozsuiee B TiieH O0enKoBOE Tello, BOZHUKAET MPU HAJTUYUHU B
BUXpE (HOTOH-(POTOHOB OTHOILIECHUS T'PABUTALIMOHHOIO M Mar-
HUTHOTO 3apsa0B (12).

13. JXKuBoe cmepTHOE O€IKOBOE Telo W OeccMepTHOE
MEHTaJIbHOE CBSI3aHBI: BO-TIEPBBIX, BOJHOM (puc.3), a Bo-
BTOPBIX, HHMC-TPaHC U3oMepueil Buxpeid GoToHoB. DTa 1KC-
TpPaHC M30MEpUYECKas CBA3b CO3/acT JEBH3HY U NPABU3HY
MOJIEKYJISIPHBIX LIENEH yIIeBOJOPOAOB, JeB0e W IpaBoe Io-
Jylmiapve roJIOBHOIO0 MO3ra, pe30HAHC, B KOTOPOM HMEET
Kocmnuecknii Ilorenuuasn, paBHeiii 36 x 28.

Pe3oHaHCHBIN MOTEHIMAI JIEBOTO U MPABOTO IOIYIIAPUN
TOJIOBHOTO MO3ra paBeH PE30HAHCHOMY MoTeHuuany Jymu u
Castoro Jlyxa, u 00a 3TH pe30HAHCHbBIE MOTEHIIUAIbI COOTBET-
CTBYIOT IO BEJIMYMHE ThICSIYe aTOMOB BOJIOPO/iA.

E Hyma-
Mosr-Kocmoc Kocmoc Boxopoa (13)
3628 = 4224 = 1008=10’-1,008,

rae 1,008 — aToMHbI Bec BOAOPO/IA.

[Tpu aHTHpE30HaHCE MEXKIYy CyMMaMH MOTEHIIMAIOB MO3-
ra u agymu B KocMoce BO3HHKAalOT Pa3HOCTh MOTEHIMAJIOB,
paBHas jorapudMy HpoU3BEACHUS BCEX MATH (OpM B3amMO-
JENUCTBUH, CYIIECTBYIOIIUX B IPUPOJIE:

JAyma-Kocmoc \ Mosr-Kocmoc \ B3aumoaeicrBue 14
@2+24=6 — (36+28=64) = 2 = lg ppuppops | 0P

rae 64 — noreniman Ax (Kaura [lepemen» u none (9)

[Totenmman 66 GopMupyeT MUKPOKOMIIOHEHTHI OHUOKJIE-
ToK. Hanmpumep, Mukpotpy0Oouka B mope sijpa KJIeTKu ampu-
Ouil uMmeetr orBepcTre B (hOpME BOCBMHUTPAaHHUKA U PACCTOS-
HUE MEXIy MapauielibHbIMU TrpaHsiMH paBHO 660A. [lamee
KOMITOHEHTBI OMOKJIETKU CTposATcs o KocMuueckum 3akoHaMm.
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lll. Kanbna. Bpemsa Anokanuncuca.

14. Huc-tpanc u3omepusi B mnoje MarTepuu co3AaeT
JeBu3ny u npasusny cnupaieit JJHK u PHK, Ho cka3biBaercs
Ha JIeBH3HE - MpaBu3He cyoOcTpykTypa (9+0) mMaTepuHCKOMH
OounoxieTku 10 MuTo3a. Cxema moctpoeHus takosa [11]:

Kocmoc CyOcTpyKkTypa CyOcTpyKkTypa
-3apsibl JIEBH3HbI NMPaBU3HbI

(15)

2{%:E]:425(21E+5@+7@+(9+0)—(—2)s—5@—7@—(9+0).
q

CyOCTpyKTypbl OMOKIIETOK JEBU3HBI U MPAaBU3HBI CylIe-
CTBYIOT B MOJSX B3aUMOJEHCTBUN CBeTa, rAe 3PPEeKTUBHOCTD
paBHa 10. DPpeKTUBHOCTh — 3TO TEXHOJOTUYECKHM (akTop,
BIUSIOIIMNA Ha TpaHcPopMaluio cpeabl cBeToM. [Ipuuem cBet
uMmeeT Ko3(pPUUMEHT pacliupeHus, paBHbIM &8, a cxarus —
paBHblii 2. [Ipu anTHpe3oHaHCe pa3HOCTh OyneT paBHa 6 = 8 —
2, a Ipy PE30HAHCE OTHOIIEHWE COCTABUT BEJIUYHHY, PABHYIO
4. 3TO TEXHOJIOTHUECKOE I10JI€ CTOJIKHOBEHUN — B3aUMOJEHCT-
BUli  (HOTOH-POTOHOB CBS3aHO C UMITYJIbCAMH  BOJIHBI
(a=E,c =1), vactuipi (b = m.c = 1) cBeTa U IEKTPOMArHUT-
HOM CpeIibl MEKITy HUMH (C = goploc’= 1) (puic.4)

Jt0  rpaduyeckoe

° ONMCaHue A0cosoTa
a/eoe\b

coo [Tudarop  mpeacraBun

0906900 10 Toukamu (puc.4); a

c c KabG6ama, — ueTbpbMs

[Tudaropeiisl Ka66ana OykBamu 1 (IOTEHLIMAI

pE30HAHCA) U IIECTHIO
3amsIThiMA  (TIOTEHITAAT
anTupe3oHanca 6) [13].

Puc.4 Onucanue Adco1i0Ta
Mucrtepusimu [Tudaropeiiuen
u Ka0o0aanI
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15. Hone A0c0/0Ta MOJYYEHO IKCIHEPUMEHTAIBHO.
DTO TOHKO SHEPreTUUYECKHUI CBETAIIMNICS IJLITUICOU (Si10) C
NOTEHIMAJIAMH MOy JUIANICOB + 28 m £ 27.

OOny4yeHre 3TUM CBEUEHHUEM WJIM €r0 BHAe0M300paske-
HHEM XOpOILO BPadyeT, MOBBIIAET YPOKAUHOCTh CEMSIH B 7
pa3, paCKUCISET MOYBY U T.1.

CBeueHue AOCOJIIOTa BO3HUKAET Kak ckatue ToHKON
sHepruu cryctkom Marepuu. OHo Bo3HukaeT B Henpax Cry-
c¢TKOB U B ¢popMme Kynnaaunum peercsa u3 Heap k IloBepxHo-
ctu CryctkoB. B 3710i1 cBA3u runmore3a BepHaackoro o Tom,
4yTO AP0 3emyn GOPMHUPYIOT THAKeJIbIe METAIbI, SIBISCT-
csi Unmwosueii: sigpo 3emnu popmupyer Adcoaot Tonkoii
Sueprum, rpapurtamus kotoporo B 10*" pa3 npesbimaer rpa-
BUTALIMOHHBIN 3apsii;

I'paButanusa Adcosrora
p* 28-10% _10% (16)

p 28.10%

Knura JI3uan B CtaHua V ONMCBHIBAET 3TOT MPOIECC TaK:
«5. @oxar genaer nATh [IpOABMXKEHHM W CTPOUT KPBUIO-
KOJIECO HA KaXXJIOM yriy KBazaparta s YerBepbix [IpecBsAThIX
... 1 i1 BOMHCTB BX».

Hato pacuppoBky CTaHIIbI:
@oxar — cxkarue. Ilare IlpoaBwkenunt — npu cxaTum
BHyTpeHHee moje Abcomora (puc.4), ¢ 3pPEeKTUBHOCTBIO ps

= 10, cxxumaeTcss KOCMOCOM, MYJIbCUPYIOIIUM MEXIY XaoCoM
u 'apmoHuen, B 1Ba pasza:

Bo3HuxkHOBeHHE MYJbTHIIJICTHOCTH!

1 1 0 1
(ps =10)- jcpdcp=5 =5 mu —5=ps-fcpdcp- (17
0 1

Bosnukaer narepuuHas sHeprus cBsizu. Ee IlogoOomem
SBJISIETCS] BOJOPOAHAS CBsI3b (5 KKaJl (MOJIb)) — OCHOBA >KMBBIX
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CMEPTHBIX OENTKOBBIX Tel. BO3HWKAIOT mATh DJIEMEHTOB, U3
KOTOPBIX, TI0 UHAYHU3MY, COCTOUT Mup. OOpMHUPYIOTCS TSAThH
da3 (cBer — 3¢up, ra3bl, KUIKOCTU, TBEPABIC TEJIA U KUIKASL
miasma) — cyocranuuu Enunoro Kocmoca.

KpbinaTtoe kosneco — OeckOHEUHas B3auMoTpaHchopMma-
st SHeprur Marepun u TOHKOW DHEPruu uepe3 UMITYIIbCHI,
3apsipl, TAIbMY:

Bo3HukHoBeHHe MYJbTHIIJICTHOCTH

Marepus: Tonkass JHeprus:
3apsabl P HMILYJIbChI
Dusnyeckoe q MeHTa/1bHOE
Pyna najibMa Apyna.

KBaapar - uHepuuoHHas cucrema, B KOTOPOU IEPHUOJ
BpalllE€HUs TOYEYHOTO y4acTKa BOJIHBI CBeTa paBeH T = 4.

Yerepo IIpecBATBIX — BHEPIETUUECKUE COCTOSHUA B
Kpsinatom Konece (18). DTux coCTOSHMI 4YeThIpe: SHIOTEP-
MU, SK30TEPMUS, LINC-U30MEPUSL, TPAHC-U30MEPHSI.

eeeee M 11 BOMHCTB MX — YMCIIO COYETAaHUM U3 YeThIpex
41
o JlBa: Ci :ﬁ =12, u0O0 AJIEMEHTHI IK30TEPMHUH U IHJIO-
TEPMHUH COBMELIAIOTCS.
16. Jlanee Kuura JI3man 0Oe3 BCSKOW CEKpPETHOCTH,
npucyime Mucrepusam Beex Bpemen u Haponos, 1.€. naxe He
nombiuras o TaHou lokTpuHe, KoTOpyro ABTOpaM KHurum

npunuceiBaer E.Il.biaBarckas, numier:

«Jlunuku (Meiciiu) oyepunBalwT Tpeyroabuuk, Ilep-
Bblil Exunblii, Ky0, Bropoii Enunsiii n Ilentarpammy B
Aiine. ITo Koabuo, nazBannoe «He mpectynmw» aAJs  Tex,
KTO HHUCXOAMT M BOCXOAUT; KTO B TedeHue Kajabnbl mpo-
asuraercsa Kk Beauxkomy /Inio «byab ¢ Hammn». Tak Oblaun
co3nanbl Apyna-Pyna; or Exmnoro Csera Cempb CBerto-
yeil; or kaxkaoro u3 Cemm cemuxabl Cemu CBAT o4eid.
KoJueca oxpansior Koabuo». (Kocmorenesuc. Cranna V).

247




JIBa tpeyronbHuka: [lepseiii Equnbeiit u Bropon ennnsii,
HOSBIIAIOTCS KaKk AGCOIOTHI (prc.4) ¢ UC-TpaHC U30MEpHUEH B
3aMKHYTOW JIMHEHHON Oeryiieil BoJiHE CBeTa. (OKPY>KHOCTh
i Koseco). Onucats 3T0 1ojie MOXKHO 3M0poi - 3Be3na Jla-
Buja (puc.S)

OpgHako, DPTO CTaTHYECKOE
N300pKEHUE  JTMHAMHYECKOTO
DHEPTEeTUYECKOTO TMpoIiecca, Ko-

\/" \/ TOPBIA TPOUCXOJUT B TPEXMEpP-
HOM IpocTtpaHcTie. [loaromy ero
ONMKCAHHWE JOHKHO OBITh COBME-
‘v’ IIEHO C JABYMS MOJIYyJIIUIICAMU

KBaHTa CBeTa, KoTopble KHura

Puc.5 3Be3na /laBuna: | [lepemen omuceiBaeT kak LIuHb,

AGcoI0THI B Oery- | umeromieid mo 32 wueporymda B

el 3aMKHYTOM BOJI- | Kol M3 JaBYyX mouycdep
He CBeTa. (puc.6).

17. B aToM ciyuae aBe nosycgepsl KBaHTa CBeTa OyIyT
LUC-TPAaHC H30MEPUYECKUMM KOJIBLIAMM, BKJIIOYAIOIIMMH B
CBOIO CTPYKTYpy TpeyronsHuk AdcomtoTa (puc.4, puc.6).

KBaHT cBera Oyner jeTeTh OECKOHEYHO M0JITr0 MOTOMY,
YTO «TOIUIMBOM» €MY CIY’KAaT BOJHBI OKPY’KAIOLIEH MeTara-
JAKTUYECKOU CPEIBI.

OTH BOJHBI KBAaHT CBETa MOIJIOLIAET, epepadaThIBAET 3a
CYET B3aMMOJECUCTBAM MU M3JIy4aeT, CO3aBasi TEM CaMbIM TATY
JUISl BCETO KBAaHTA.
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BOJIHbI U3 MeTarajlakTuKH

IToaycpepa ceera:
LHHC-H30MepHS

Aocoaior (puc.4)

Ky6 - amopa BekTOpOB,
pnucauHbix B Chepy
~ Houne poron-poHoHHOM TSArH

Aocoator (puc.4)

IToaxycpepa ceera:

Koseco T TpaHC-H30MepHusi

BOJIHBI U3 MeTaraJiakTuKH

Puc.6 Ctpykrypa kBanTa cBeta: 3Be3aa JlaBuaa
B TpexMepHoM IIpocTpaHcTBe U IMHAMUKE ABHKEHMSI.

Hanwuue muc-tpanc u3oMepuu u mnoxycep co3maeT s
HUX TOYKY OTMOpPHI, paboTaroiyio cama mo cede. I1o nomoodue
MioHxTay3eHa, BBITAIIUBIIETO0 CaMoOro ceds u3 0oJjioTa 3a BO-
JIOCHI.

Ecimu cBer nerutr B 3HmoTepmMum oTKphiToro Kocmoca,
T.€. B HEBECOMOCTH, TO I10JIC TATH OYACT IK30TEPMHUYECKUM.
OpxHako pacIIMpEHHE B ITOJIE HEBECOMOCTH OXJIaXIaeT 3Ty JK-
30TEPMHUIO.

Ecnu cBeT JIeTUT B 3K30TEPMHUECKOM IOJIE MPUTSKEHUS
CT'YCTKOB, TO TAra y Hero Oyjaer sHaoTepMuyeckas. B okpy-
Kalolel cpelie MaTepuu SHIOTEPMUS TpaHCHOPMHUpPYETCS B
sx3orepMmuto. [loaromy HIIO, neraromue He Ha «KEPOCHUHE»
0 MPUHIMUITY HAIIIUX PaKeT, a o 3akoHaMm noJiera Ceera, oc-
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TaBJISIFOT B MECTAX B3JIETA-MOCAAKH TOJBKO MEXAHUYECKHE OT-
M€YaTKX THUIMA CJIEJ0B HA MIIEHUYHOM TIOJIE.

18. Pakersl mcnosnb3yroT 3akoHbl HbloTOHA: neicTBuE
pPaBHO MPOTUBOAECUCTBUIO. OTCIO/1a U KOHCTPYKTHUBHOE peEIlie-
HUE: CWJIa TATU U3 COIUIa JOJDKHA ObITh MPOTUBOIOJIOKHA Ha-
IIPaBJIECHHON TPAEKTOPHUH IOJIETA.

HJIO He nacuaywrt Ilpupoay u neraror mo Ttomy xe
OPUHIMUIY, 110 KoTopoMy JeTuT CBet. B aTOM citydae cuna 1s-
i Oy/leT NepHeHANKYJISIpHAa TPAEKTOPUHU TOJIETa, €CIIU KOHCT-
pyktuB HJIO Oyner BbinosiHEH B (popMme JieTaromeil TapesiKu.

Jleralomasi Tapejika, Kak moao0ue KBaHTa CBeTa,
JOJKHA UMETh IIeCTh COMeJI: TPU - I LIUC-U30MEPUH, TPH -
TSI TpaHc-u3oMepuu (puc.6). 3anuck pexxruma paboThI comen B
ATOM ciydae OyJIeT 3alriChIBaThCA TakK ke, Kak [lepeMeHbI B
Kuure IlepemeH: CIUIONMIHOW WM Pa3OpPBAHHON JIMHUEH.
(Puc.7)

I II I1I

AN DN B~ W=

I Bce mecth gBurareneii BKIOUYCHBI.

II Yactuunoe BKJIIOYCHHUE JBUTATEICH.

III Bce miecTh aBUraTeneii OTKIIOUCHBI.

Puc.7. 3anuces Ilepemen oTHOCHTEIBHO
padotsl asurarenas HJI10O

[IpuyeM comia MOTYT OBITh TOJIHOCTBIO BKJIFOYEHHBI (pHC.
7,]), nuO60 MOJHOCTHIO OTKItOuUeHbl (puc. 7,I1), nubo Haxo-
JUTHCS B IPOMEKYTOUHOM cocTosHuu (puc. 7, I1I).

B »T0if cuTyanmmu 4mcio creneHei CBOOOIb MaHEBpa
HJIO c uncinoM codyeTaHuii BKIKOUYEHHBIX JIBUTATENE U3 IIec-
TH UMEIOIIUXCsA. ITo OyayT coueranus 1 u3 6=(Cy =6!/5!=6);
JIBYX, TPEX, YETHIPEX U MATU U3 IIECTH, CYMMa KOTOPBIX PaB-
Ha:
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6+50+120+360+720=1256. (19)

B ornuune oT Halien pakeTsl Ha «KEPOCUHE)», UMEIOLIYIO
BCEro OJIHY CTENeHb cBOOO b MaHeBpa, HJIO oGmamaer 1256
CTETICHSIMU CBOOO/TBI.

HpI/I‘IGM B YCJIOBHAX COYCTAHHWA MICCTHU 110 IICCTHU!

6! 6!
6-6)! 0!’

6
Cs (20)
BO3HUKACT CHHIYJSAPHAas (I/IMeI'OH_Iaﬂ HOHB'HOTCHHH&H) TOYKA
nepexoga K HOBBIM JHCPICTUUYCCKUM (bOpMaM. HackajabHble
pucynku IlpaciaaBsin OMKMCHIBAIM 3Ty CUTYalUIO TPEMS CO-
CyJaMH B JBHUTraTelle JIETaTeJIbHBIX allapaToB.

Caer sBJsIeTCH co3uaaresieM Bcero cyuero. [lo mpun-
Uy cBoero mnosera (puc.7) cBet ¢GopMUpyeT Bce MepHOIH-
yeckue cucTteMbl B Mojsix ToHkux DHepruil (Apyma) u B
nossix Martepun (Pynma): B ToHkux DHeprusix mepuoanye-
CKYIO CHCTEeMy Icuxuueckux sHepruii (7), B moie Marepuu —
NEPUOUYECKYIO CHCTEMY XUMHUYECKHX 3JIEMEHTOB (§). Mex-
oy HUMH (popMuUpyeTcs MepuoJuyYecKkas cUCTeMa FeHOMOB U
NEPUOJNYECKHAE CHUCTEMBI 3AIIAX0B U 3BYKOB.

OcHoBoii popMupoOBaHUS NMEPUOTUIECCKHUX CHCTEM SIB-
Jsercs cnekTp cBera, Cemb CBeroueid ot Equnoro Csera,
rae cemmxkabl Cemb CBeToueil, T.K. TOTCHIIHA 7* =49 gB-
JsieTCs MOTEHIIMAIOM «000JJ0YKW» KBAHTA CBETA.

[Tpu Tpancpopmauuu oHON (POPMBI FHEPTUU B APYTYIO
aerko yroauth B Henpa skzorepmuueckoro sapa. [Toatomy
npu3biBbl «He npectynu» u «byas ¢ Hammy» - octatorest akTy-
aJbHBIMU.

19. E.Il.bnaBarckas — He mepBasi, KTo pabotan ¢ Kum-
roii /[3uan. 3a Teicsyenerus a0 Hee Han Kuuroit pabortanu
Ka06aaucrsl apeBHero U3pauis, BblgaBasg UX Y4YeHUE 3a
cBoe (ruaruar): «Kamaplii 371eMeHT W NPUHIUI, KOTOPbI
KOraa-au00 UCIOoJb30BaJICs B Be4HOM npouecce Kocmuue-
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CKOI'0 PO’KJAEHMS, POCTa U Pacnajaa, HaX0AUTCHA B MPO3pay-
HOIl cyOcTaHUM 3TO Bcé uyBcTBywIei cdepbl. ITO
Kocmuueckoe fiino, koropoe He packoJiercs 10 Besmkoro
Musa «byab ¢ Hamu», kotopbiii ecth koHen Lukiaa Heo0-
XOAUMOCTH, KOIJa BCe BellH BO3BPAIIAIOTCH B HA4Yajo
BCEX Belen.

He pazo6pasmmces ¢ CymnocTbio YueHnus Benukoi [{u-
BUJIM3AI[MH, BETXO3aBETHHIC M3PAUJIBTSIHE CTAIM MPHUCIOCA0-
JUBATh ATO y4eHHE Al (DOPMUPOBAHMS COLUAIBHBIX CTPYK-
Typ HaceneHus 3eMiu. DTy NO3ULHUI0 OHU OOOCHOBBIBAIOT
TEOPETUYECKHU, BbllycKasd Topy, Taamya... win B nepesoje
Ha pycckuii Knuru: «3akon», «lyma 3akonay», «lyma ay-
mm 3akoHa». Ho nepen HUMHU cTosiia KOHKpETHas 3a/1ada 1o
KAKOMY IYTH WITHU: MO MYTH AYXOBHBIX WJIH MO IYTH MaTe-
PHAJBHBIX HeHHOcTel. OHU BbIOpaIU PHIHOUYHYIO SKOHOMUKY
v npuHun «Pasgeasiii 1 BaactByiny.

DTOT BBIOOP BO3HHUK OT HEAOMBICJIMSA, T.K. 10 3aKOHAM
Enunoro Kocmoca mpenenamu cyiiecTBoBaHusi B Buxpe (o-
TOH-(POTOHOB SIBJIAIOTCS IJIEKTPHUYECKHE 1 ITPABUTAIMOHHbIE
(JryHHBI€) TIOJISI, BO3MYILAIOIINE OKpYKawollyto cpeny Enuno-
ro Kocmoca:

MepkaHTWIBHOCTDH U lyXOBHOCTH

MepKaHTHIBHOCTD JAyX0BHOCTB Q1)
o p¥
K, =[odp=8-3-11-10* K, = [pdp=8-3-11-10"%.
q q*

[Ipencrasnenue B Tabnuie 21 B Moel TpaKTOBKE O3Haya-
eT, uro B CoruyMe ¢ pbIHOYHOM SKOHOMHUKOM 3BOJIOLMS Ha-
YYHO-TEXHHUYECKOT0 Tporpecca Oyaer OecKOHeYHa MaJja
(Ki/Kz2 = 10™), B T0 Bpems xak B JlyxoBHOM Mupe Kocmuue-
ckoro ConpyxectBa Hocureneir Pazyma Hay4dHO-TEXHHUUYECKHIA
nporpecc nocturHer boxkecTBeHHOro mnorennuana Bceero
Kocmoca (Ki/K: = 10*°). D10 Bemukwuit Jeus «byas ¢ Ha-
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mm». Beibupait nyts /[yxoBHOCTH, @ HE PHIHOYHOW SKOHOMH-
KH.

20. 3emus m3BeuHo noja BausinueM Kocmoca poxkaana
nusuiausanun Hocureaenn Pazyma. Poxnana u BocriursiBaia
B TeueHre Kajabnbl niu B untepBane Bpemenu Amoxkasui-
cuca, onucanHoro Moannom borocinoBom B « OTKPOBEHHUSIX).
DTOT MHTEPBAJ BPEMEHU MMEET JICBU3HY U MPABU3HY BpeMe-
HH, Ka)KI0€ M3 KOTOphIX paBHa 3°10° jer, a obmiee Bpems
PaBHO IIECTH MUJUTMOHAM JIET.

3a 3TOT CPOK KaKJas, BHOBb POKJEHHAas LIMBHWJIN3ALMS,
NOJDKHA NPOUTH ucnbeiTanue Kapmoi, T.e. TOMKHA HayYUThCA
CONOCTABJIATh NMPUYMHHO-CIEACTBEHHBIE CBSI3M HA ypoBHE bo-
roB. Takas HMBWIM3aLUs BBDKHUBET, 100 ocBouT Kocmoc, u B
NpelIBepuN Te0KATAKJIU3MOB 3JBAaKyHpPYyETCsd Ha Jpyrue
manetel. Hanpumep, B cuctemy mianer Cose3auit Opuon
nin Cupuyc, Kak 310 caenana Bequkas LlmBuiamszanus AB-
TopoB Knuur n Crpoutenei [Iupamun na 3emue.

Ecnu nmBunumsanus B tedeHue KanbIlbl HE CMOXET 10C-
THYB JyXOBHOCTH Jfojieil Bomu u Morn, onmucaHHbIX TeoreHe-
3MCOM, TO TaKas LMBHJIM3ALMSA OyJeT CMETEHa C JIMIAa 3eMJIu.
[Io BugMMOMy, Takas CUTyalMs NpOU30IUIa ¢ ATIaHTaMH, O
kotopelx Kuura /[3man roBoput kak o Hocurensx Pazyma c
3akpbIBIINMCS Tperbum I'azom, T.e. HO-BUIUMOMY Kak O Oe3-
IYXOBHBIX B 3TOM KOHTEKCTE.

Ceroanst Ha nuctaniuu B oguy Kanemy HaxomauTcs Hamia
[{uBumzarusi, 1 BOIpoc Oy/1eM JI MbI CMETEHBI C JIMIa 3eMJITH
WM IOCTUTHEM YPOBHS Jtojie Bonu u Horu, nomo6ubix Bo-
ram, pemaTh TOJIbKO HAM CaMUM, HO cinymas Benukux. A oHu
HACBHITHUJIM CBOMMH 3HAHUIMHU KaXAbld DTHOC 3emiad. Ilosto-
My te3uc «B Hauane 6puto CinoBoy», otHocuTcs k CinoBam B
Knurax, necymux CeT 3HaHMUi.
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Ho sto coepumienHo Henmpuemsiemo Kk Kauram, npusbl-
BAIOIUM K MIPUMATy YaCTHON MaTepUaIBbHOW COOCTBEHHOCTH.
Tak, Hanpumep, BbIOpaB MyTh PHIHOYHOW 3KOHOMUKH, UYJEU
npeBHero Mspawnsa cramm yTBepKaaTh, 4To OHU borom us-
Opannsiii Hapos. Ho bor He pacucT, He HAIIMOHAJIMCT, He
cuoHuct. bor ¢ Hamu, 1 B Hac camux, M00 KaxKIbIH U3 HAC
— nbuinHKa Exqunoro Kocmoca.

IV. K cBety EgnHoro 3HaHug

21. PaccmoTpum mpoOiieMbl COIIMyMa B CBETE 3aKOHOB
Enunoro Kocmoca .

He 3Hast, 4yT0 TBOPAT, NPEICTABUTENN 3aKYJIHCHI BbI-
TAJIKHBAKT ce0sl 32 TPAHM MEHTAJILHO »KMBOro B BeuHoctn
CMmepreabHoro Kpyra. [IpussiBel «He mpectynn» u «byab ¢
HaAMM» 3aKyJIMCOM HE YCJIBIILIAHbI, HO 3aTO CO3/1aH ()eTHII TO-
BAPHO-/ICHEKHONW JKOHOMHMKH, TJI€ CErOJHS U CaMHU JIEHbI'U
CTaJId TOBAPOM, OPYJIUEM CIIECKYIISALIUM.

bromxer TOBapHO-IEHEKHOM SKOHOMUKH Oa3upyeTcs Ha
npuMaTe 3alluThl YaCTHOM COOCTBEHHOCTH IO BCEM HarlpaB-
JIEHUSAM KU3HENIEATENbHOCTH COLIMyMa, a TaKK€ CTPEMIICHUU
M0JIOPBATh CIIOCOOHOCTH COIIMyMa K CONPOTHBIICHUIO HEeraTH-
BaM, llepeaBaeMbIM CPeACTBAMH MacCOBOM HHGopMaum.

Cucrembl oOpa3oBaHUsl, MPOCBELICHUS, MEIUIMHBI, HUC-
KyCCTBa M HayKu (PUHAHCUPYIOTCS MO OCTATOYHOMY HPHUHIIM-
ny, a penuruo3nbie Kondeccuu, kak mpaBuiio, OTAEICHBI OT
rocyaapcta, n6o Penurnosnsie 3anoBean OJMrapxuyeckoit
3aKyJMce MEIAKoT.

[TopasutenbHas cutyauus cinoxuiack B Hayke. Ocoben-
HO B 00JIaCTH 3JI€eKTPOMAarHeTu3Ma, 0TOPBAHHOIO OT I'PaBH-
Tauuu U cBeta. OnpeaenuB SKCIEPUMEHTAIBHO 3JIEMEHTap-
HBIA AJIEKTpUYecKuil 3apsin (q), Hayka JOJKHA OblIa MCKaTh
AJIEMEHTapHbIE MAarHUTHBIA W TpaBUTAllMOHHBIE 3apsabl. Ho
AJIEKTPOMAarHeTU3M IOLIEN [0 MYTH «IpaBW OypaBUYUMKOB U
JIEBBIX-IIPABBIX PYK».
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Maxas pykamu, Haila Hayka U OOpIIbl C JDKEHayKaMu 3a-
TOMTAJH B TPSA3b CBSI3b JYXOBHO-MEHTAIBHOTO U (PU3UUYECKOTO,
XOTS 3Ta CBSI3b Ka)KJJ0€ MCHOBEHHE y4acTBYeT B OOMEHE WH-
dopmanmeit Mexxy 3apsaamMu U umnyiscamu [1 + 14]:

EnuHoe MeHTaIbHO-(PU3HO0JIOTHYECKOe T0JIe

dusznojgornueckoe

20
MentaasHoe 10 (Gnoxaerka) 10 20

22

p*=28 | p*=14 | q*=16 | p=28 | u=14 | g=16 (22)
P. *=£.1020 S ﬁ.lo—zoz P
q}’L 2 2 Hq.

«Pycckne PyHBD) ONHCHIBAIOT MEHTaJbHO-(PU3HOIOTH-
yeckuid sHeprooomeH (22) kak Kusyrwo Hutp Kuszuu nociae
Kuznu. OtoT 0oOMeH dpopmupyet B oje Marepun (CrycTkax)
NEPUOJUYECKYIO CUCTEMY XMMHUYECKHX 3JIEMEHTOB, a B MEH-
TaJbHOM I0JIE UMITYJILCOB (hOPMUPYETCS NEPUOJUYECKAsT CUC-
TeMa TOHKHX (B TOM 4HCII€ NCUXUYECKUX) DHEPruil, rae mo-
TEHIIHAJT «000JIOUKM» (TTOBEPXHOCTH) paBeH 49.

B ncuxm4yeckux mMoJIAiX JIKBHBAJEHTOM «000J0YKH»
nojieii ¢ @opmoil, Oymer HABJIATHCA CeMepPUYHAS
T, +T=4+3=7, pacmupsomasca BerBb Kynnamunum (7/2)

BHe DPopMBI.

22. KomnexktuB Hocuteneit Pasyma, ananmmusupys mnpu-
YHHHO-CIIeJICTBeHHBIE CBsi3u EmmHoro Kocmoca, HakamnmBaer
OTIBIT U cO3/aeT 6a3uc coruyma. (puc.8)
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OGpasosanue| A [Hayka|
IIpocesmenne| [MckycerBo]
Puc.8 Counym u JIn4HOCTH:
MEHTAJIbHOE U (pU3HYecKoe

B Enunom Kocmoce onbIT npuoOpeTraeTcsi myTeM aHalu-
3a MEpPEXOo/IoB MEeXAy NoyisiMU TOHKOM DHEprun U DHEPTrUu
Marepun.

BeKTOpHBIM OIMCAaHUEM ITUX NEPEXOOB SABJIAECTCS DITIO-
pa-3KBUBAJICHT BeJMKOMN [TupamMmus!.

B wuneane basuc Coumyma 10omkeH OBITH OMHMCAH IIPO-
nopuusaMu Besukon [Tupamuel (puc.8)

bazuc COHI/IYMa — 3TO HC CTAaTHUYCCKOC, a TMHAMHNYCCKOC
IT10JIC.

JluHaMmuka coliiyma HarpaBiieHa Ha (OpMUpPOBaHHE MEH-
TaJuTeTa JIMYHOCTH, HO MeHTanuTeT JIMYHOCTHM MMeeT CBoeH
LUENbI0  KOJIMYECTBEHHO-KAYECTBEHHOE COBEPIICHCTBOBAHUE
Commyma. [Ipuduem JIMYHOCTH SIBJISIETCS ABMKYIIEH CHJIOM
Coumyma: He Bce MEpBOOBITHBIE Cpa3y BBIIAyMald TOIOp, a
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CHayajla KTo-To oAuH. B cBoro ouepens Coumym 00s13aH
ol0ecreynTh rapMOHMYHOe pa3BuTHe JIMUHOCTH: HE 0obOec-
IEYUT — BBIMPET.

Obecnieuenne auHamuyeckoro passutus basuca Couny-
Ma ompenenserca ypoBHEM (DakTOpoOB, BO3IAEHCTBYIOLIUX Ha
JInunocts. K Takum Qakropam, mpexnae BCEro, OTHOCATCA
Cucrembl IlpocBemennss u O0pa3oBaHusi, CBA3aHHbIEC C
Haykoit u UckyccrBom B Enqunom Ilosie Hocurenein Pa3y-
Ma (puc.8).

O1pbiB Cucremsbl popmupoBanust Jlmunocrtu or 3a-
koHoB Eaunoro Iloasi momoGeH cerogHsmuei «pedopmer
oOpa3oBaHusl B «IeMOKpaTudeckoii» Poccuu: He 3HAIOT —
Yemy yunts, HE 3HAIOT — Kak yuurs.

CnoBo (KOMIUIEKCHBIN «y4eOHbIii mpoieccy), oayyeH-
HOE OT couuyMma, popmupyeT Meoicib, [lamsats, BooOpaxenue
JImanoctu (puc.8).

CnoBo ot30BeTcs Omonusamu, 1Ipussrukon, [Toctynkom u
MupoBo33peHnem cHavaia - JIMYHOCTH, a 3aTeM - coluuyMa B
1esaom (puc.8).

boprba mexnay lobpom u 3noM uaer 3a Mupononuma-
Hue, uaet Ha ypoBHe Co3Hanus, U XKusnu Cwmbica B J[Buxke-
HUU TOM.

boprba 3a Co3HaHue mpeAoIpeneisieT CMEPTEIbHYIO
CXBAaTKy 3a CpeACTBa MaccOBON HH(pOpMalUU, KOTOPYIO MbI
BUJIUM CETOAHS BO BCEX CTpaHax JIr0OOW OOIIECTBEHHO-
SKOHOMHUYECKON (POpMALIHH.

Oxonuanne BopbObl cBsizaHO ¢ mepenadei nHGopMaru
HE Ha 3JIEKTPOMArHUTHBIX BOJIHAX, & Ha BOJIHAX TOHKOUW DHep-
run B 10 *° Goictpee CBera. Taxoif MOTOK HH(OPMALHH HC-
KIIIOYaeT 30MOMPOBAaHUE JIMYHOCTH. TakKuM IMOTOKOM HHQOP-
maruu  nonb3yercsi Kocmuueckoe CooOmiectBo Hocuteneit
Pazyma. HampaBbTe cBOM ycunus juisi BeryruieHus B 3To Co-
00111eCTBO.
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23. Couuym u JInuHOCTH (pHUC.§) ONMKUCHIBAIOT CYHIHOCTh
Yueonoro Ilpomecca, .. Mmexanusm H3BieveHuss 3HaHMi
u3 PeasbHocTn. Ho PeanbHOCTH HamIMxX 3HAHUM, OTIWYHBIX
ot WMmmo3uii, asnser, npexae Bcero, Kusasi 3emuist, Hama
Mars, poxnatomas Hocurenen Pazyma, nuBuin3amnuro 3a 1u-
BUJIM3allMEN, BOJHA 32 BOJHOM. [1l03TOMY TmepBBIM IpeaMeToM
Ha yTH K Enunomy 3Hanuio noswkeH ObiTh KocMmorenesuc u
ero cBs3b ¢ 3emieit.[1,2].

CaoBo, xotopoe Obu10 B Hauane (bubGnus), npexne
BCETO, MPO3BYyYanIo il Hac OT Yuurened Hammx B KHure
J13naH:

«1. IlpenBeunass Marteps — Po:knaromasi, COKpbITasi B
ceoux IlokpoBax Beuno-HeBuaumelx, eme pa3 apemaJa B
npoaokennu Cemu Beunocreii.

2. Bpemenu He ObL10, OHO MOKOWJIOCH B beckOHeYHBIX
Heapax Ilpoxo/xureabHOCTH.

3. Beceaenckoro Pazyma He 061710, 100 He ObLIO AX-XH,
4yT00BI BMECTUTH Ero.

4. Cemu Ilyreii k biaaxencrBy He ObL10. He 0bL10 M
Beauxkux Ilpuunn Crpaganusi, 60 He OBLJIO HUKOIO IJsl
MOPOXKACHUS UX U 000/IbIIIEHUS] UMU.

S. Enunas tbMa HanoJHsJia becnpeneabnoe Bces,
yro0bl OTen-Mateps U CbIH eme pa3 ObLJIM BOEIUHO, a
Coinbl He mnpoOyauauch eme aaa Hosoro Kogaeca mu
CTpaHcTBH B HEM».

[TIo cymectBy 3T CTaHusbl onuceiBaroT «CoTBOpeHHe
Mupay, KOTOpoe B pa3Iu4HbIX BapHaIUsiX OMUCHIBAIOT Mudsl
u Mucrepun ymenmux Pemuruii u @unocodckux Yuenuit, a
Tak)ke coBpeMeHHbIe penurno3nbie Kondeccun. Jlns Harmsa-
HOCTH pactindpyem KIr4YeBbie (Ppa3bl:

1. TlpeaBeynass Marteppb poOKAAKOIIASL — 3TO TUIAHETHI,
Ha KOTOpBIX 3apoxpaaeTrcs Ku3Hb. 3apoKaaercs Nepruoau-
YECKH M M3BE€YHO. OJTHON U3 TaKUX IUIAHET ABJISETCA 3eMIIA
B r1yOuHax Boja koTopbix (Beuno HeBmaumbix) ToHkue
Oueprun Kocmoca GhopMupyroT cMEpTHYIO OHMOJIOTHYECKU
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xuByt0 Mareputo. Takoe popmupoBaHue MPOTEKAET B yC-
JOBUSIX aHTHUpe30HaHca, korna To + T=4 + 3 = 7 (mpo-
poxuTebHOcTH Cemun Beunocreii). [Ipu pezonance no-
aBiIAeTCs nojie ¢ ouodnerickuMm Yuciiom 12 =4 -3 =T, T.

2. Bpems — 310 uHTepBaa IIpomoskuTe IbHOCTH, B
TeYyeHHe KOTOpPOro oaHa ¢popma JHeprum Tpanchopmu-
pyercs B apyryr. ®pa3za — «Bpemenn He ObLI0» 0O3HA-
yaer, 4T0 mpouecc TpaHchopMauuv JAHHOM KOHKpeT-
HOI1 (OpMBI JHEPIHUH ellle He HAYNHAJICH.

3. BceaeHckuii pasymM — 3TO JHepreTu4yeckKoe Mera-
rajaktudeckoe moJie cpeast (¢ d¢), BO3MylLIEeHHOE UM-
MyJbCAMHU U 3apsiIaMMu:

Bceesencknii Pazym u Ax-xu
AX Xu
P 1 p 0 (23)
j<p d(p-I(pd(p~M2 =7%.12-44= I(pd(p~j(pd(p~(”*)2 =-7%.12-44=
q* 0 q 1
0,066(23)- 5" —0,066(23)-5%.

B stom (23) cnydyae «Ax» - 310 Kusup nocne KuzHu,
T.€. MEHTaJlbHasg Cpela UMIYJIbCoB p * U q* BHe Dopmbl ¢
MArHUTHBIM CTYCTKOM W* B 3TOH cpelie.

DHepreTuueckoe mnoje «Xm» (23) — 370 cMepTHas KU3Hb
GENKOBBIX TE C MEHTAIBHBIM HMIyIbcoM mamsatH (u*)° B
3TOM ToJie crycTkoB. [Ipuuem cama IlamMath — ummnynbc BHe-
®opwmel. [ToaToMy, ecnu HaBsi3bIBaeMasi cucteMa oOpa30BaHUs
U MacCTOPTHOTO ydeTa HaceJIeHUsI COTPET Y DTHOCOB ITHUYE-
CKYIO0 MaMmsiTh, TO TaKOW OTHOC OyAeT BHIOPOIIECH 3a I'PaHu
cmepresbHOro Kpyra. He npectynu!

24. BaaxeHCTBO HACTYMAeT TaM M TOTJa, TJI€ €CTh (H-
3MOJIOTUYECKUAE PEIENTOPHBIC TOUYKH — H3Ty4aTeIH MEHTAaJIhb-
HOW SHEPTHH SMOITMOHAIBHBIX BOJIH: PaJOCTH, TOPS, JIIOOBH,
HEHaBUCTH U T.1. (puc.9).
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1T=73

Mane
Ena-
WEHCTE

KM zny4sTens KsnyusTene

1. AHTHpESOHSHC

MsnyyaTens

S
"Bensii Bbik nokpein KpacHywloposy™ (4,14)

2. PesoHaHc

Puc.9 Pe3oHaHCHO-aHTHPE30HAHCHBIN PEKUM
u3jay4dareJieil IMounii (HepBHbIE KJIETKH)

Teorenesnc Kuurm J[3maH ONHMCHIBaCT 3TH COCTOSHHSI
tak: «beplii Bbik (kBaHT Oenoro ceera) mokpula Kpachyio
KopoBy (kpacHas o6iacthb criekTpa cBera) (puc 9)

OT0 moje MyJIbCHPYET B PE30HAHCHO-aHTUPE30HAHCHOM
pexume (puc.9)

B none cBera ¢ nmoBepxHocThio 6 (KyHnanuHu) BO3HUKA-
10T noteHmansl Jlymmu [6] 72 boros, mountaembix Kab6amoi

[5]:

Buxpb poToHOB
AHTHpE30HaHC Pe3onanc
TotT=4+3=7 Tor =43=12 (24)
NCPUOANIHOCTH
7(Qe=6)=42 | 12(Q¢=6)=72
Hyma [6] borwu [5].

[ToCcKOJIBKY 3HEPreTHYECKUM MPOLIECC 1€ HE HAYMHAJICS,
To ecrectBeHHO He Obuto U Cemu IlyTteii k BaaxkeHncTBy
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(puc.9), He OBUTO W HEPBHBIX KJIETOK, U3IYyYAIOMIHUX (MOPOXK-
AAIIIMX) YMOIMH, a TAKXKE MOTJIOMAIUX (000JbIAKIINX-
csl UMM ) DMOIIUH.

25. Epunas Tepma Hanmoansuia becnpenenbnHoe Bce
OTHOCHTCS K TOJIIO0 CKATHS (UEPHBIN 1IBET).

IHEp MM

Pacwwmpe- &\
— CHaTtHe

I \ﬁ]
& \ﬁ Hmmy necel

AT Pac wkpeHme:
Tohiio F =2 Tal 1o = &

MMy NBC pEc W MpEHN 3

BonHa cxwaTeKa:
G
(Towio f C=21 = 64

MMy NeEC CHaTKHA

BonHE pac W MpeHm a;
ToC H'YWo=8) = 64

Puc.10 Ctpykrypa n norenuuas I'naza larmel

MakcuManbHBIM TIOJIEM CXKATHS SIBISIETCS ACTPOHOMM-
yeckast Yepnas [Abipa, nornomatomas Bee, Bkmouas Caer,
HO M3Jy4yamomas Heirpuso [11,13].

B makpo nm mukpo — mupax cocymectByroT Ilogoous.
[Togo6uem Yepnoii IbpIpbl B MUKpOMHPE OYyIET J1a3epHas TOY-
ka. B Helt u Bomna (Matsb) u yactuia (OTel) noTepsiiiu CBOIO
($ha30ByI0 MHIMBHUAYaJIbHOCTH (elle He POAMJIMCH), U He U3-
Jay4yaioT (Coeina). B nazepHoil Touke »ujakou miaasmel [11,13]

261



OHM elle pa3 ObLIM BOEAUHO. (MMEIU OAWH U TOT ke (a3o-
BbII cocTaB (DTO COCTOsSIHUE U3y4YaeT ATHU-HOTA).

Ho Kuwura /I3uan 3amaetr HaBojsmue Bompockl: «9. Ho
rae obu1a Jlarma, koraga Anaiia Beenennoii 0Ob1a B Ilapa-
maprtxa, 1 Beaukoe Koseco 0b1:10 Ananygaka?» [1]. OtBer
Ha 3TOT Bompoc naeT Jlaocckas ®dwmnocodus, BBenss ciMBOJ SH
u Unb (puc.10). Ero ocraercs Toiapko pacmmdpoBarh, 9TO 5 U
Jienaro 11 Bac.

CxaTplif UMITYJIbC (YEPHBIN KPYKOK) (HOpMUPYETCS TO-
r71a, KOrjJa TOYEYHBIH yYacTOK BOJHBI CBETa MEPEXOJUT OT
ANIEKTPOMATHUTHBIX Kojebanuit (¢ = m [11]) x BpameHuro
(w,m/2[11]) mo kBaHTOBOW oOpOUTE. BO3HHMKaeT UMITYJILC

ckarusi: T,,/c =2 (puc.10)

Ecny TOYeuHBI y4acTOK BOJIHBI IIEPEUAET OT BpPAILLCHUS
K DJICKTPOMAarHUTHBIM KOJIEOAHUSIM, TO BO3HHMKHET HMITYJIbC
pacmupenus: Tyc/®, = 8 (Oenblit Kpyx)oK, puc.10)

26. Ilynbcanms cBera - 3TO HMPOLECC NEPUOIUUYECKOTO
nepexonpl. Mexay cKaTUeM M PACIIMPEHUEM, MEXAY HM-
yJbCaMU W DHEPrUer. B 3TOM mpolecce UMITyJIbC CoKaTUs
JOCTUTHET SHEPrUM pacllMpeHns 3a cueT cera uinu Kynnanm-
Hu (puc.10), a 3aTeM Mo X0y BOJHBI TpaHC(HOPMHUPYETCS B
AHEPTHUI0 CKaThs 0€3 MOTEepH COOCTBEHHOM YHEPTHUU:

PaBHOBecHe MeKIYy SJHEPTrUAMHU CKATUA (YepHas
MOJIYyBOJIHA) U pacmiupenus (0esiasi MOJyBOJIHA)

(puc.10)
(TO(,OO/C:2)(7/2+5/2=6) — 64 — (T()C/Ou)oz 8)2 (25)
Coxarie, s < Pacmmupenne —
rae 2=1g p,p, 0304 Ps

rae 7/2 + 5/2 — Kyunanuau .
B3aUMOJENCTBYUE

B 3TOM cityyae cymMMa OTHOIIEHUH DHEPTUU K UMITYJIbCaM
JACT COKPOBEHHYIO COPOKOBHILY, pa3HOCTh-ITOTeHIHAN CBATO-
ro /lyxa: TOUe4HOro yyacTka BOJIHBI CBETA:
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(puc.10)

KoMOnHanmusa MUCTHYECKHUX MOTECHIIMAJIOB

64 /T,0,/c=64/2 =32 (llunp); 64 - An

64 /Tyc/o, =64/8=8 u32+8=40;32-8=24.

(26)

BosHukaer crycrok SlH ¢ nmoreHmpaioM 64 v IHC-TpaHC

nonycdepsl MHb ¢ motenmanom + 32.

Kocmoc: p*h* §
— Jpag
q )

Houakaa dasa:
[MOpA, OKeaHBl)

NuTocheps
[Cywa)

ENEER
CHupkan dasa)

Henpa Anpa:
[MEHT OManmE)

MoEepXHOCTE HELE:
f{Aifua)

ATmochepa:
[razel]

Puc.11 Crpykrypa Crycrka (3emun).

OHMM M3 TaKUX CTYCTKOB SIBJISIETCS Hallla TiaHeTa 3eM-

as (puc.11).

3H€pFI/II-O Hama 3eMiis qepracT U3 OKPYXKAIICTO 3HAO0-
TCPMHUUCCKOT'O XOJOJHOTO Kocmoca HGBGCOMOCTI/I, rac II0-
TCHOHAII OIIPCACIIACTCA MCHTAJIbHBIMH UMITYJIbCaAMHU

p*, u* wm q* B yCIOBHIX MyJbCAllUU MEXIYy XaoCOM U

I'apmonwuein:
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ITorenuunaa B Kocmoce HeBecomocTn

* 1
KE%-H*Igpdgoz%-M-lO‘zo%:72-52-1018,
0

(M3 Xaoca k I'apmonun) (27)

* 0
—sz—*-u*J.godqo:%-M-lOm -(—%j:—# -5%.10"
q i

(ot I'apmonuu k Xaocy).

[ToTox ¢oTOHOB, HampaBiieHHbIH U3 Xaoca B ['apMOHUIO
BO3HMKAET TaM, II€ BOKPYI MAacC MOSIBISETCS NPUTSHKEHUE;
BUXPb OT ["apMonumn k Xaocy cBsi3aH ¢ u3iIyueHUEeM (HOTOHOB
ITIOBEPXHOCTBIO MOJIS MIPUTSKEHUS. B 3TOM cilyyae COJTHEYHbIe
Teruible (POTOHBI TPAaHCHOPMHUPYIOTCS B XOJIOHBIEC JIFOMUHEC-
ueHTHole. Bo3Hukaer Aypa. [lornomenue Aypsl conpoBoXaa-
eTcs ee TpaHcopmareil B TEIIbIA COTHEUHBIN CBET.

27. Bce ’KUBOE - HEXKUBOE TOIJIOMIAET — U3JIy4aeT Aypy.
Kupas 3emns — He uckimodenue. Cornpukacasicb ¢ atMocde-
poit 3emiu, Buxpu (OTOHOB X0J0JHOT0 JHIOTEPMHUUYECKOTO
Kocmoca HeecomocTu TpaHc@OpMUPYIOTCS B TEIUIBINA COJI-
HeuHbI cBeT. M3nydasce 3emnein B Kocmoc HeBecomocTu, dk-
30TE€pMHYECKUI CBET 3€MJIM BHOBb CTAHOBUTCS XOJIOJIHBIM 3H-
TOTEPMHUYECKHUM:

N3iaydyeHune-norjaouieHue
KocMHUYecKoi Hepruu CrycTkom

Kocmoc Crycrok

Q |

1+ od fod
q*u O(P P-p-py = MI(P P-p3-Py = (28)

Z-14-1020 -l~10‘24 107 = 1-14-10—20 -(—lj-lo” 0% =
4 2 4 2

72.52.107 «£5-72.5%.107,
e K=-10"/107=-10 u {gK=—11=—(9+2).

264



[osiBnenue cyoCcTpyKTyphl (9+2) MaTepuHCKOW OHOKIIET-
KM IPU MHTO3€, XPUCTUAHCTBO JOHOCHT N0 HAac B ¢opme
Jormbl 0 Henmopounom 3auatuu CesAToil neBbl Mapuu,
100 310 Cama 7Ku3Hb.

06 stom xe roBopsaT Mugpsl o Jakmmu (Maayusm u
¢unocodust Moros).
28. Ilo-BUAMMOMY, KUBBIMU OYIyT SIBJIATHCS T€ CTYCT-

KA, B KOTOPBHIX 3(PPEKTUBHOCTh B3aUMOJEUCTBUS CBETa
1

(ipSJ.(p do = +5) peanu30BaHa MOJHOCTHIO B MATH (a30BBIX CO-
0

crossausix [lpupoast: a¢up Tonkoi DHepruu, ra3bl, KUIKO-
CTH, TBepJble Tena, xuakas minazma [11,13]. B tex crycrkax,
r7Ie Kakas-To (pa3za OTCYTCTBYET, )KH3Hb HE BOSHUKHET, U OHU
octanytcsi Kamuem, Metajuiom [1,3], a TonbKko 3aTeM MOs-
BiTCa Pacrenusi, CBsillleHHbIe KUBOTHbIe, Many-
Meicautens [3]. Ho 3emis, obnanaromiast Bcemu MmsiThio ¢ha-
30BBIMHM COCTOSHUAMU sBisieTcs ZKuBoid, UyBcTByOLIEeH U B
®opwme. (puc.9,10,11 [1,2,3],). bonee Toro, 3emus siBjasieTcst
Hameid MaTepbio U ee He TOJIbKO J0UTh, HO 1 KOPMUTH Ha-
no!

29. TOHKOPHEPreTUYECKUE TPaBUTALIMOHHBIE MMITYJIbCHI
(p*) Kocmoca mpoxomsat uepe3 Bce (ha3oBble COCTOSTHHS
3eMuId ¥ B KUJKOM MarMe 1o mectd koopaunaram (= X, = Y,
+7) bopmupyror Heapa Snpa 3emin. It Heapa ONMUCHIBAIOT-
ca [lentarpammon B fiine, B To Bpems Kak [Isarepka B Merara-
JTAKTUYECKHUX BOJHAX (OPMHUPYET 30JI0TO€ ceueHue BoiH [13].
Cesa3p Mexkny Kocmocom u Henpamu fnppa (7) — 310 CBA3b
Tonkoit Dueprun Kocmoca BHe-®opmbl (Apyna) u ToHkoit
Ouepruei cxaroit Karmel Ilnazmbel (Marmbl). OTa sHEprus B
Henpax Kammm, nmeer ®opmy, u ee CraHusl Ha3piBaOT Py-
noit. Snpo Henp 3emmm (puc.11) mMeeT MOBEpXHOCTb. OTY
NMOBEepXHOCTh HaszpiBatOT HAiimom [1,3]. Takoe cBersimeecs
Ao nmosydaercss ot reHeparopa Tonkoit dueprum. Ilo-
TeHUHUa1 TNoBepxHOCTH fAiua, T.e. moBepxHoctu Henp Sitna
Kannu Marmet (Henp 3emin), paBeH:
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IHorenumnan nosepxnoctu Heap fAiina 3emin
no mectu (£ X, £ Y, +7) HanpaBJIeHUSIM
IIpocTpancrBa (29)

p* g pprpspups 6=28-10""-2-6=336-10"

[ToBepxnocts Henp SAnpa 3emnu (nro6oit Karmmm XKuszun)
NyJIbCUPYET W IOTJIOIIAET-U3JIy4aeT B MHEPLUUOHHYIO Cpely
(T,=4) marmbl. «5. Y Ilopora YerBeproro ChiHa yka3aHO
co3naTh cBou Ilogodus (cpeanl). OqHa TpeTh OTKAa3bIBAET-
cs. /IBe moBuuywTes». [1, crp.81]

[TosiBNIAOTCA BOJHA M YaCTHLA CBETA, KOTOPBIE CO3AOT
cBou [lomoOusi: BOTHOBBIE M KOPITYCKYJISIPHBIC TMOJS MUKPO-
Makpo Mupos.

OTka3aBuiasicsi TpeTh (JIEKTPOMarHuTHas cpeia) CO3/4aeT
CaMOCTb 3apsiJ0B U UMITYJIbCOB:

dopMHUpPOBaHUE MEHTAJIBHBIX UMIIYJIbCOB MbIc/IH,
IHamsaTu u BooOpa:kenus B
Heapax Anpa Kusoii 3emuin (8)

336-10%°

(30)
=112-10%* =7¢q * (Boobpaxcenu e) =

U *(Ilamamyp) =4 p*(Mvicav) .

[Tpu stom (9) cnenyer yuutbiBath, uTo Heapa Kansm
7Ku3znu [1] moryomarT rpaBUTAllMOHHBIN, a U3JIy4alT Mar-
HUTHBIHA UMITyJIbC, Kak Mor npu Memutarmu. B mone meaura-
uuu Ha ypoBHe Ilonco3nanus, kak u B Hegpax 3emun, sHI0-
TEPMHUYECKUE B3aUMOJEUCTBUS (p, -p,) OYIYyT CMEHSTBHCS JK-
30T€pMHUUYECKUMH (p; -p, ), GOPMHUPYSH KOHTYPOM KOJieOaAHUS

IMenrarpammy B HAiine:
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Ilentarpamma B fliine u B3aumMoaeHcTBHE:

IHAOTEPMHUS IK30TEpMHUs
PPy =10 < pap,/ps=10 Pip2ps & papy =10 3
107 < 1 | o 10%

2im2 4in

l-e=1%=10%.10% =108 =12 =¢ e

B fiiue ¢ Ilenrarpammoit Tonkast DHeprus Tpanchopmu-
PyeT MHOKECTBEHHOCTb CBOMX (DOPM CO CKOPOCTBIO i° 1 (-
dexTuBHOCTBIO B3ammozeiicTeus 10°. [Ipu 3ToM moydarorcs
CT'YCTKH Macc OTHOCHUTEJIBHOTO TIOKOs (Mg = €), HeCylIue «at-
Mocgepy», B KOTOpoi TpaHncpopMmalus oAHUX (HOPM SHEPTUH
B Jpyrue OyAeT mpoTekaTh ¢ obiel ckopocThio 4im In e. Dta
atMocgepa sBisieTcs CBOOOTHON dHEPrHUei, BbIACIIEMON MpU
Meautamnuu; a y «Hemoseka Bonu u rom», WAYIIETO0 HAaM Ha
CMeHy, 3Ta aTMoc(epa Oynet nuiei [14].

30. Hama XwuBas 3emis, Kak U Bce MHOE, HE MOXKET Ha-
pymuTh 3akoHbl Equnoro KocMmoca, cTpykTypa KOTOPBIX ONU-
CBIBACT M CTYCTKM B pacumpsitomemcs Kocmoce:

Cemb ¢a3zoBbix cocTosinuii crycTka B Kocmoce (puc.11)

ATMoO- Box- Jluto- Toepx-
Kocmoc chepa Hasl chepa Marma HOCTh Henpa

P2 | cpepa P Heap (32)

Tonkas Tonkaz Tonkas

Mare- | Mare- | Marte- Mare- OHeprus
OHeprus pus put put put P OHeprus
(Apyna) Marepus | FY")

BO3HHMKHET Ta MHOTrOIUIAHOBAsl CUTyalysl B MOJSAX JHAHA-
MHUUYECKOTO M3MEHEHUS MOTEHIIMATIOB, KOTOPHIE OMUCHIBAIOTCS
Kuuramu /I3uan, [lepemen, MepTBbIX U T.1.

Bo3nukHeT BO3MOXXHOCTh OOBeAMHEHHUS 3HAHWUN Ha Oa-
3ucHOil ocHOBe KocMoreHnesuca, AHTponoreHesuca, Teorene-
3uca. Torga Hama OUBWIM3ALKS YCIEIIHO ITPOMAET MCIBITA-
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nue Kapwmoii. Ona npeononeer Kanbmy. OHa ocTaHeTrcss B
Kocmuueckom Coapyxectse Hocuteneit Pazyma.

Ha ceronns BbIOpaHHBIM HaMU IMyTh Ha paCHICIUICHHE
Hayku mo 20 Teicsiuam HampaBieHUsSIM 0€3 YMEHHUSI CHHTE3U-
pOBaTh pe3yNbTaThl UCCIEOBAHUM BeneT O0ojee ueM B Huky-
na. OH Beaer k rubenu. U cerogns mano ennHenus Hayku u
Penuruu. Hacrana HeoOxoaumocTs nepecmorpa ux OCHOB €
[Tosunun Expunoro Kocmoca. Ho mepecMoTpeTs AOJKHBI MBI
camu. Kaxnapiii u3 Hac JImuno.

V. beccmepTtume n HIO.

31. Caer nyabcUpyeT B OKpyxarouiei cpeae (o de) u
co3naer cBoe Ilogooue (HoBBIE (hopmbl SHEprumn) B Hell. [Ipe-
JiefaMu TyJIbCallii CBETa SIBJIAIOTCS KBAHTHI ¢ MOBEPXHOCT-
HBIMU MOTeHIMaamMu 6 u 36. lHTerpaibHas pasHOCTh B Cpelie
MEXIy HUMHU OyJeT UMETh MOTeHIHal, paBHbINA 630:

NuTerpanbHasi pa3HOCTh Cpe/ibl BOKPYT CBETA

(33)

36
J.(pd(p:%(362 ~—6%)=7-9-10=630.
6

DTta cpesia MOXKET OBITh B IMOJIe PK30TEPMHUU COTHEYHOTO
Oenoro ceera (ps =10), a MOXKET OBITH B SHJIOTEPMHUU CIAOBIX

B3auMoAeNCcTBHH (p, =107"):

JH/I0 — IK30TepMHs CcpeAbl BOKPYT CBeTa:

JK30TEepMHUS JHAOTEPMHUS (34)

ps-630=10-630=6300 | p,-630=10"-630=63.

B 9K30TCPMHUUICCKOM IIOJIC COJHCYHOTIO Oemoro cmera C

o
Pa3HOCTBIO JJIWH BOJH Ab = 7600 —4000 =3600A , monagaromux
B MOJI€ TpaBUTAlMU (MOTEHUHAN 28), BO3HUKAET MEPUOANYE-

268



ckas cucrtema 112 xumuyeckux 31e€MEHTOB ¢ 6328 31eKTpo-
Hamu [9];

3600%+28 _ 6308 = 7112

+112, (35)

r7e TOCJeIHUN BapUaHT PaBEHCTBA SBJSIETCS CyMMOW apud-
METHYECKON MPOTPECCHM YHUCHa AJIEKTPOHOB y 112 xmummuue-
CKHMX 3JIEMEHTOB. B aHp0TepMuM moTeHIMan, paBHbId 63, 00-
pa3yeT MaKCUMAJIbHBIA MOTEHLHAI F€HOMA B MEPHUOJINYECKOU
CUCTEME T'€HOMOB, UMEIOLINNA 8 TpyII, BOCEMb NEPUOAOB U
SIAPO, COCTOSIIEE U3 TEHOMOB € TMOTeHIManaMu 6 u 9, 9 u 6
(puc.12).

| I Ir | urj|Iiv | v | vl | vil| VI

TIEPUOJIB

1 0| 1234576 7
8 | 9 |10 | 11| 12] 13|14 15
18|17 [ 1819202122 23
24125266 19 ]2 |30] 31
323334 9] 6 |37]38] 39
40 | 41 | 42 |43 |44 [ 45 46 | 47
48 | 49 | 50 | 51 | 52 | 53| 54| 55
56 | 57 | 58 |59 |60 | 61 | 62| 63

R QA|N || (W

Puc.12. Ilepuoanyeckasi cuCTeMa reHOMOB

OTU NOTEHUHATBl OTHOCATCS K IyJIbCHPYIOLIEH MO am-
IUTUTY 1€ TIOBEPXHOCTH $A/Ipa OISl TEHOMOB:

6-9=-31,

9-6=3. (36)

B mosne comHeYHOro 3K30TepMUYECKOTO CBETA ITYJIhCAIIHSI
Spa 10 aMIUIMTY/Ie CO3[IaeT CHHE-TOIyOyI0 00JIaCTh C pa3HO-

CTBIO JITMH BOJIH B TOTY00i1 (AT =300A ) u cuHeit (AC =300A),

T.c. 1O 300A .
Bo3znukaer cune-roayoas Yakpa Tpernii I'na3s:
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Cune-rouyoas Yakpa Tperuii I'1a3
I'osy0asi 00J1aCcTh \ Cunss 00JacThb (37)

AT =300A = (9-6)p; =300 < —300 = (6-9)p; =300A = AC.

Konebanus moBepxHOCTH siapa 1o amruiutyae (Yxausim)
UHULUUPYIOTCS KOJIEOAHUSIMU BHYTPEHHETO MOJs siipa TeHo-
MOB, (DYHKIIMOHMPYIOLIETO B PE30HAHCHO-aHTUPE3OHAHCHOM
pexumMe, GOpMUPYIONTUX KBAHT CBETA C MOTEHIUAIOM 3, 6 U
maccy (mg= e = 2,7...) OTHOCUTEJILHOT0 IIOKOs, paBHOM MO Be-
JUYMHE HATYPAJIbHOMY YHCIY €:

Hynbcaunﬂ sg/ipa nmoJjsi rcHoMmoB

(pe3onaHc) 6-9=54 - 9+ 6 =15 (aHTUpE30HAHC)
(anTupe3onanc) 6 +9 =15 6-9=54 (pe3oHaHc) (38)

p3AB=107-3600A =36 < 2,(7)=e=m,.

B Teorenesuce 3toT npouecc onuceiBaercs Tak: 2. O0-
pamasch k Cusiromemy Jlnny (u3nmydarenb 3K30TepMUYe-
ckoro csera), Mepy KpUKHYJ TpOMKO: “YJIbIOHHCHh MHE H
CHHMMH JIe/ITHbI¢ OKOBBI, ONIyTaBIIMe MaJjble )KUBbIE Cyllle-
cTBa (MacChl OTHOCUTEIBHOIO MOKOS), TAK, YTOOBI 0OJeThie B
HOBBbIE ofexabl Uckphl (CBEeT ¢ moTeHUanoMm 3,6) 3acTaBu-
JIM ’KHBbIE CYLeCTBa PacTH (pOoCT I€HOMOB); ¢ TeM YTOOBI
Coiabl Maiin (3TO CEerofHsLIHUE JIOAU) CMOIJIM NMHUTAThCS
HMH, KOIJa OHH BHOBb NPHUAYT JA00MBATHCH HCHOJHEHUS
cBoux xxeaaumii” ([14], Cranua VI, ctp.15).

W neucTBUTENBHO, YK€ CErOJHSA K HaM IOCTYIAT CBE-
JIEHUSI O TOM, YTO HEKOTOPBIE JIFOJU MPOAOIKUTEIBHOE BpEMSI
MOTYT 00XOJIUTHCS O€3 MUILU U BOJIBI.

32. DHeprus HE UCYE3aeT, U PO C MOTEHIIMaIaMu 6 u 9
BBITECHUJIO T€HBI ¢ TOTEHIIMaIaMu 27 u 28, a a/1pa MoTeHIua-
JaMd 9 U 6 — BBITECHWIM T€HBI ¢ IIOTEHIMajiaM#u 35 u 36
(puc.12)
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B peanuu BeiTus Takoe “BbITeCHeHHE  O3HAYaeT, YTO
MyJIbCUPYIOIAs 0 AMIUIUTY/I€ TOBEPXHOCTH SAJIpa, 3aCTaBIIsET
MyJIbCUPOBATh OKPYKAIOIIYIO CPely C dHepreTudeckou Qop-
Mol reHoMOB (puc.13).

Bo3HukaeT cBedeHHe, KOTOPOE Mbl HAOJIIOAEM Yy IeHe-
patopa ToHkON DHepruu ¢ MOTEHUUATAMHU TMOTYIJUIMIICOB 28
u 27 (puc.13). Takoe cBeueHHE BO3HHUKAET B MoIychepe Mex-
Ny TIOJIyKBaHTaMu cBeta (puc.6). B HUX HaxoAsTCs Tpeyroib-
HUKMU: niepBblii Equnebiil, BrOopoit Enuneiii (puc.4, puc.S), us
KOTOPBIX, KaK W3 COIMEeN pPaKeT, W3Iy4aeTcs DSHEPrusl TATH
KBaHTa cBeTa. B okpyxaroieit cpese (B TOM 4HCIE C dHEpre-
TUYECKON (POPMOI T€HOMOB) PHEPIUs TATH CBETA C MOTEHLHA-
namu 35 u 36 (puc.12) 6yner obecnieunBaTh (POTOCHHTE3 B T10-

0R

Puc.13 Ceyenue oT reseparopa
Toukoi JHepruu [13].

Ecnu mpuMeHsTh 3TOT MPHUHIIMIT K JIeTaTeIbHBIM armmapa-
TaM, TO Hamla IUBUIM3aus Moxketr noiayuutb HJIO BMecto
pakeT Ha “KepocuHe’.

33. Duepreruueckoe mnoiie ceeyeHus (puc.13) maer Bos-
MOKHOCTh ONPEACIUTh JUHAMUYECKHUE MOTCHIUAbl KaK TATU
KBaHTa CBETa MO MMyJbCAalMU IOJS ¢ nmoreHuuanamu 35 u 36,
TaKk U “ABHraTeJis’ caMOIo CBETAa IO MyJIbCAIIMU C MOTEHIINA-
namu 27 u28 (puc.13):
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JHeprus “ABUraTe/if” M CUJIA TATM KBAHTA CBETA
“Jlpuraresin”’ Cuaa taru
28-27 28+27 35-36 35436
= =
28+ 27 2827 35+36 35-36
756 55 1260 71 (39)
55 756 71 1260
2
1260-71 5 .
— | =[2,d5)] =[2+(0,15+0,015+...)]".
(756-55) [2,d5)]" =[2+( )]

Kaxkmast cocTaBisomero 3Toro KoHTypa kouedanus (39)
uMeeT (yHIAMEHTATbHYI0O KOCMHYECKYH0 3HA4YMMOCTh, Ha-
npuMmep:

— B3aMMOCBSI3b T'PABUTAIMOHHOTO U MAarHUTHOTO MOJIEH BO
B3aUMOJICHCTBYIONIUX MOJIAX abcontoTa [puc.4, puc.5]:

7_12+22+32+42+52+62+72+82+92+102_385. (40)
1+2+3+4+54+6+7+8+9+10 55°

— NEpPUOJUYECKOE MOSBICHUE BJIEKTPOMArHUTHBIX MOJIEH B
cryctkax Marepuu (3apsiabl) 1 ToOHKMX DHepruil (MMITyJib-
CBI):

1 2 0 2
[0,(15)]2{(qw)'lozofwd@} {—(q*w*)lo_zoftpd@} ,» (41)
0 1

rme q= 1610, p=14-10 *°, q* =16:10™" u p*=1410"
COOTBETCTBYIOT JIEKTPHUECKOMY M MAarHUTHOMY 3apsiam
OMOTOKOB B KJIETKE )KUBO Marepun, a q* u pu* - umnynscy

BooOpaxenus u Mbicnu B nosie BHe - Dopmbl (Apyna) sMo-

IIUIA, BbIpA0ATHIBAEMBbIX JICBBIM U MIPaBbIM IMOIYIIAPUEM MO3Ta;

— nBoiika [2 + 0,(15)]%, koTopast ompezenser gorapudM mpo-
M3BEIACHUN BCeX MIATH cyuiecTByromux B IIpupone dopm
B3aNMO/ICICTBUU:
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2=1g PiP2P3P1Ps s

(42)

HO KOTOpAsi, B 3aBUCUMOCTH OT IJIOTHOCTH HEPTreTHYECKON
cpelbl, TpaHC(HOPMUPYEMOM CBETOM, TO CKUMAETCS JJO KOPHS
KBaJPATHOTO OT CBOEN NIEPBOHAYATILHOM BEJIMYMHBI, TO pac-
IIUPSIETCS 10 KBaHTA CBOETO HAYaJIbHOTO 3HAa4eHUs (3aKOH

KBantoBanus):

3aKoH KBAHTOBaHMS IHEPIrEeTUIECCKUX nmoJiei
B JHHAMHUKC

Cxartue cryctkoB Martepuu

= (] (2 (2] () (2 (2] 2

K :214

Pacuumpenue meHtajabubix UMnyJbcoB

<2-2'.2%.2°.2.2°.20.27 =27

K,=2"".

(43)

3aK0H KBaHTOBAHWS, ONMMCAHHBIA B MOWX pabotax “Emu-
Hbli KocMoc” noapoOHO roBopuT 0 ToM, 4To cxkatue “Cryct-
KOB” Marepun umeeT NOTEHUHAN, CTENEHb KOTOPOTrO B JIBOE
MEHBIIIE IOTEHINAJIA PACIIUPEHHUS:

Ke? = (214)2 =Kp= 228

(44)

DTa B3aUMOCBA3b MOXO0XKA HA CBS3b I'PABUTAIMOHHBIX U
3JIEKTPOMArHUTHBIX B3AaUMOJCHUCTBUM:

CBsa3b 3pPeKTHBHOCTEH TPABUTAIUOHHBIX U
3JIEKTPOMATHUTHBIX B3aMMOACHCTBUIN B
Ennnom 3neprerundyeckom noje Kocmoca

I'paButanus

DJIeKTPOMATHETU3M

P1 =107

(45)

BbIpa3uThk 3Ty CBSA3b C NMO3ULKU ACKAPTOBOW MaTeMaTH-
KM, OCHOBaHHOW Ha AuddepeHuuanum 1 UHTerpauuu Oecko-
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HEYHO MAaJIbIX, TPYJHO, HO BO3MOYKHO, €ciii Obl OECKOHEYHO
Majas TO4YKa, CTpeMsIIascs K HyJro, coxpaHsia sHepruto. Ho
(U3HKY 1 MATEMATUKU Halled UUMBWINM3ALMH “JTHUILIAIN TOUKY
SHEPrUu, U NOMAJM B Xa0oC COOCTBEHHBIX MapajurM. JTO Ha-
CTOJIBKO Ba)KHO, TeM OoJjiee uTo Benukas lluBunuzaums nop-
TBEPAWIA 3HAYUMOCTb 3TOro Bompoca CrpoutenscrBoM Ilu-
pamuz,.

34. Teicsueneruss Hazan I'epomor co cimoB XXpernos,
xpanutenen Benukon Ilupamuael, Hanmcan Ilpasuio: “Ksan-
pat BoicoTsl H = 277 paBen mpousBenenmio paamyca (r=~/2)
OKpPY>KHOCTH, BIMCAHHOW B ocHOBaHue [lupamubl, Ha anode-
my (/= 8) Ilupamuabr”:

IIpasuio I'epogora:
HFZ — (27/4)2 = (r — '\/E)(l — 8) — 27/2 .

(46)

3a matecoT Jiet 10 PoxaectBa Xpuctora [ludarop ycra-
2
HOBWJI: KBaJpaT TUMOTEHY3bI (/7) paBeH CyMMe KBaJpaToB Ka-
teroB (H*+r?), rue

Teopema Iludaropa:
H =P-r*=8—-(2)"=64-2=62.

(47)

CyILIHOCTh pa3HOrjacuil COCTOMT B TOoM, 4TO I[IpaBmiio
I'epoioTa onuchIBaI0 AMHAMUKY U3MEHEHUS YHEPreTUYeCKO-
ro nosst Kocmoca, a teopema Iludaropa — craTuky, BO3HU-
KaoIlyt0 B MOMEHT PaBHOBECHS MEXAY PAaCIIMPEHUEM U CKa-
THUEM MYJIbCUPYIOILIETO MOJIS:

Cratuka H,> 62 —5/2
= 2227/2:31'2 : (48)

Huanammka H 0
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[Tocne Iludaropa Hama NTUBWIM3AIMSA TaK YBICKIACH
CTaTHKOI, yTOo Apxumen norpebosan: “/laiiTe MHe TOUYKY
onopsl, u 51 nepesepny 3emuou Ilap”. EcrecTBeHHO, cniia
ecTh — yma He Hajo! A y Apxumena Obut pbryar. Peryar — 31o
Cuna. Bee Tak yBIEKIIMCh CTATUKOM, YTO PO AMHAMHUKY 3a-
ObLIN.

[Tpunutocs Co3paresro noceuiate K Ham CeiHa — Mucyca
Xpucra, koTopslil ocie pacmsitus Ero gapucesmu u CBoero
Bo3necenuss nepenan Moanny borocnmoBy “OtkpoBenus”. B
HUX BaXKHEMIIEN cyMMapHOW smiopol sasisercs Kpyr YHu-
Bepcyma, ¢ Tpems Kpyramu: Hu3IIero, CpefHero U BBICIIETO
HOPSAIKOB, TJI€ MEPEXOAbl MEXIy HUMHU O0003HAYEHbl MOTEH-
uuanamu 21 u 31 [7].

Benukas [uBunuzanus Crpouteneit [lupamun u ABTO-
poB KHur He moiia 1mo myTd ONUCAHUS Bapualvi JAeKapTo-
BbIX OCCKOHEYHO Majbix. 3a oCHOBY OHa B3sjla BEKTOPHbIN
aHaJIM3, COBMECTHUB 3JIEMEHTHI BeIUKOU [lupamMuasl ¢ ux mo-
cle0BaTeIbHBIM yBeIudeHUuEM (puc.14).

OnemenTsilloTeHnnarn
: 7
|
NG
v | ol
| (a
S| (af
L (e
OyHK1UA [Sc %) — (Csc %} _ (ﬁ)nzl,z,s,._,7

Puc.14 DnemenTsl Beaukoid Ilupamuasl Ermnra
M X BEJUYNHBI
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B ocHOBe mois, KOTOPOE OMHMCHIBAET 3IIOpa BEIUKON
[Mupamune! (puc.14) nexar merarajakTudyeckue BoJHbL. CHa-
yana Sinn/4=Cosm/4=1/42 , a 3areM uX CYMMBI

Sinn/4+Cosn/4=2~1/\/§=\/§=8cn/4=Csc7t/4.

CrymieHue MeTarajJakTH4eCKMX BOJIH BO  B3aUMO-
. 502
JNeHCTBUAX (MOTEHIMAN 2~ °) IPUBOIUT K MOSBIICHUIO psJIa:

1
(\/E)n:l,Zj,.ﬂ - \/528-5 _ 214‘ (49)

B mone meraramaktuueckux KoyieOaHHM, KOTOpBIE IO-
IJIOMIAI0OT CBET Kak “TOIJVIMBO’, ITIOCJE €ro ‘“CoKuraHus B
NIBMDKKE” BO3HHUKACT cuJia TATU. Eciy 3To JeTaTreabpHbIN amnma-
par, ckoHcTpyupoBaHHbil Hocurenem Pasyma Benmkon Lu-
Bwim3anuu, To 3to HJIO. Ecau sto CBer, o npuHUMIY ABU-
xeHust koroporo ctpoutcss HJIO, To Bo3Hukaer beccmeprue,
0a31CcoM KOTOPOTO SIBIISFOTCS TEHOMEI (puc.12).

Teorenesuc onuceiBacT becemeprue tak: “Llaps aBuII-
p Y

cs caM M ceifuyac ObLI M3BecTeH uM: “Sl — mepBbIii” (BoHA

Scn/4=r=+2), — ckazan OH, “U f — NocaeaHUii” (BoIHA

7
LE(\/E) =8v2), m 06a MBI OHO JHIO (CTYCTOK MaTepun).
Caer npuiesa u3 TbMBI (Toryioniatroniee SApo). Bee mpunio
U3 HMYero (Mmeraranaktuueckue nojs Tonkux Duepruiil). U3

CMepTu npunuia BeuyHas xku3Hb. [leso cmenano.” ([14],
Cranmna VII, ctp.19).

Cnenannoe neno, t.c. beccmeprue Bo3Hukaetr kak I[lo-
nobue kosebaHuit MeTaralakTuieckoi cpeabl (odoe), hopmoit
KOTOPBIX MOXET OBITh KHUBas cpefa TeHOMOB. B aTom cirydae
Cranua VII, ctp.19[14] onuckiBaeT MOABICHHUE NEPUOIUYE-
CKOM cucTeMbl TeHOMOB Kak IlomoOue kojie0aHust MeTarajak-
TUYCCKUX BOJIH:

B xuBOoM Qopmupyercs nepuoandeckas CUCTEMa T'€HO-
MOB (puc.12) B HexxuBoMm — Cuna Tsru HJIO. U 3to Bce omnu-
ceiBaetcs “lIlepemenamu’™ B Kuure “Ilepemen”.
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dopMUpOBaHUE TEPUOINYECKON CHCTEMbI T€HOMOB
(beccmepTure) meTarajJJakTHYeCKMMHU BOJTHAMU, OIH-
CAHHBIMM NPONOPUUAMH BeJuKol IInpamuabi
(puc.14)

=82

I(pd(p = l(oc2 —r?) = l[(S\/E)z —\/52} =63 (I'erom)
2 2 2

r=+2 —“snepBblii”,
“Happ” o =82 — “a mocsaeTHuii”
1 00a MbI 0aHO JIuno (MertaramakTuka).

(50)
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MUPAMWILI XEOMCA N EOVHBLI KOCMOC

VYBaxxaemblii Yurarenb, npoOiieMbl, CBA3aHHBIE C 3ara-
xamu Besmkou [Iupamunsl B Erunre u cucremamu Ilupamun
Ha 3eMJI€, - PACKPBITHI.

OOpamaro Bame BHMMaHuE HAa TO, YTO apXHUTEKTypa H
reomerpus [lupamua He SBIAETCS MPOU3BOJIBHOM, 3aBUCIIIEH
ot ¢antazun CtpouTeneld, HO UMEET "MPOEKTHOE 3amaHue" B
npeBHedmux Ha 3emie pykonucsx: "Kuaure [[3uan" (B Tpex
paznenax: Kocmorenesuc, AunTpomnoreHesuc, TeoreHesuc),
Kuraiickoil "Kuure Ilepemen", Tuberckoit "Kuure MeptBbix",
a Takke B MaTeMaTHKE BCEX HBIHE CYIIECTBYIOIIUX PEITUTHO3-
HbIX KoHdeccuit (u ocobeHHo spko - B maTreMatuke "OTKpo-
Benuit" Moanna borocnosa).

Bcs matematuka MugoJIOrHYecKO-pEIUruo3HON JIUTE-
patypsl onuckiBaeT 3HepreTuky Eaunoro Kocmoca, He pa3be-
IUHSS MeXAy co00l PU3UKy U MeTapu3HNKy, MaTepUualbHOE U
nyxoBHoe. Tam,, rie Hama HuBWIM3alUsS "BOMBAET KIUHBS
pasHoryacui', -ApeBHEWINas UMBWIN3ALMUS LEMEHTUPYET
EnuHCTBO M KMBOTO, U HE )KUBOr0. ENMHCTBO, KOTOPOE BBITE-
KaeT u3 peanbHoCcTU ObITHSI KocMoca. DTy peaibHOCTh M OIH-
cana Hayka JIpeBHUX, 6a31CHBIE MOMEHTHI KOTOPOM MPHBO-
IISITCSI B IAaHHOU CTaThE:

1. Hama coBpeMeHHasi HayKa ropJuTcs Tem, 4to '"pabo-
TaeT" B NPUOJMKEHUAX U OOUTCS Mepexojia K B3auMo/IeicT-
BUSAM, 100 B3auMo/ierictyeT Beé, Bo Beém n Beeraa.

Hayka Beamkoil HluBunusannu Oa3upyercsi MMEHHO
Ha B3aUMOJENCTBHUSAX: T'PABUTAIIMOHHOM U 3JIEKTPOMAarHuT-
HOM (JanbHOACHCTBYIONIME), CIa0OM M sJIepHOM (KOPOTKO-
JEUCTBYIONINE) U B3aUMOJCHCTBUM CBETA.

Otu naTh GopM B3aumojelcTBuil Beaukas LluBuianza-
Ul [IPEJICTAaBUJIA KaK 3II0PY BEKTOPOB B ¢opme Iupamuabi
(puc.1), a camy Ilmpamuay - Kak MOHYMEHTAJIbHOE apXH-
TEKTYPHOE COOpPY:KEHHe, KOTOPOE OJurapx Xeorc MpUBaTH-
3upoBaj. Ho HaM Ba)KHO OTMETUTH TO, YTO BEKTOPAa B3aUMO-
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neiicteuii B Hayke Besukoil LluBuamzanum o0beauHEHbI
3aKOHOM COXPAHEHHUS JHEePIUM:

KopotkoaeiicTByronue

y DHeprus HE uCYE3aeT U
B3aUMOACUCTBUA

HC IIOSBIISICTCS BHOBb, HO
TpaHchopMHUpyeEMasi CBETOM BO
JanbHozneiict- |  B3aUMOJICUCTBUSIX, MEPEXOIUT

BYIOIIME B3aH- | p13 0 AHOUM ()OPMBI B APYTYIO.
MOJIENCTBUA

Hcnonp3oBaHne BETUKOU
[MuBnnm3anuerdn B3aUMOJICHCT-
BHUM - 1o el B pyku EnmHoe

3HaHue.
7 2.Hama Hayka, wu3syuyas
Cger OKPYXaIMi MHUP, TPaaULIU-

OHHO UCIIBITBIBACT TPYAHOCTH

Erunra xaxk BeKTOpHasi 31110- B OHMCAHMM  HaMACHHBIX
pa 3aKoHa coxpamnenusi suep- | TPHIMHHO - CAEACTBEHHBIX
MM BO B3aHMOAEHCBHAX CBsI3eii: TeoMeTpHUs CTpamaeT

Puc. 1. Bestukas Ilupamuaa

HEJ0CTaTOYHOCThIO, a MaTeMa-
THKa Ha 0ECKOHEYHO MaJIbIX - a0CTPAKTHOCTHIO, YBOASIIEH OT
pEeaNbHOCTH.

OTO MPOHUCXOAUT NOTOMY, YTO MbI ONHPaeMCsl HA CTa-
THKY NPOLECCOB U MILEM "KUPHUYMK', HA KOTOPOM MOKHO
ObUT0 OBI co3aaTh "Teoputo eauHoro noua". Ho takoro "kup-
nuyuKa" B MPUPOAE MPOCTO HET, TAK KAK IHEPTETHUUECKOE MO-
ne KocMmoca 1 Kaxa0i ero COCTaBHOM 4acTH: PacCUICIUISIETCS,
CUHTE3UPYETCS, MIyIbCUPYET..., TO €CTh CYLIECTBYeT He B pe-
JKMMe CTATHKH, a B pe:KUMe THHAMHUKH.

Beaukas LluBuwiu3zanus co3gaja cucreMy CYHMCJICHUS
AMHAMMKH JHEPreTH4ecKoro ImoJjsi, B KOTOpOM, HaIpuMmep,
OCHOBHBIM  BHJIOM MYJIbCAIMU  SIBJIIIOTCST  PE30HAHCHO-
AHTUPE30HAHCHBIE MEePeXOo/bl BOJHOBBIX mnoneit (ode), rae
pacueTr MOoTEeHIMalIa MO ONPEACISIETCS UHTErPAJIOM B Mpeie-
Jax OT HYJIS A0 €AUHULIBI:
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| P §
pdp = —— n|pdp=2(17-09 =2, (1)

[EN S-S
DN | —
[S) S——

DTa mynbcalys U U3MEHEHHUE €€ TIPECIIOB JIETJIU B OCHO-
By "Kuuru /[3uan", "Kuuru Ilepemen" u T.1., rie BaKHEHIIN-
MU MOMEHTaMH SIBJIUIMCh TPaKTOBKH ABTopamu u CTpouTe-
JISIMU TIOHATHI HYJISA M € THHUIBI.

B ornnume or Jlexkapra, KOTOpBIM paccMaTpuBajil TOYKY
KaK 0eCKOHEYHO MAJIyI0, CTPEeMSALIEHCH K HYJIIO, I/Ie Y TOY-
KM HeT JHepruM, U OHa NpeBpaimiaercs B a0CTPaKTHBIN
cUMBOJI. ABTOpBI 1 CTPOUTEIHN CBS3BIBAIM HOJIb C PA3HOCTBIO
paBHBIX MEXJTy coOoi moreHuuanoB B Havane (E,) u koHue
(Ex) mporieccos:

E.— Ec=0npu E==E,, (2)
a eMHUIY - ¢ uX oTHoIeHueM E, / E, ==1.

Takoit moaxon naBan CuucieHuro Beaukon IluBuianza-
UM BO3MOKHOCTh PacCMATPUBATH DHEPIETUUECKOE T0JIE BHE
ero 3asucumoctu or IIpocrpancrBa um Bpemenu, aenas
CuucieHue TOYHBIM, 2 He NPUOJINKEHHBIM.

3. Hama coBpemenHasi Hayka 06os3inuBo ooxoaut Caer,
3JIeKTPpOMarHeTusM M rpaBuramuio. He cuects mpumepon
nocinenoBarenet ['erenst u I'eitHe, KoTOpoe OOPYIIMIKCH Ha
HrroToHna 3a 10, yTo OH ocmenuics u3ydarb Cer (I'eresns:
"O0 opbutax maner"). BMecTe ¢ TeM, M TpaBUTAIlMOHHOE, H
MAarHMTHOE, H JJIEKTPUYECKOe MOJI BO3HMKAKT B BUXPAX
¢poron (yactuua) - GoHOHOB (BOJIHA) CBETA, OTJIMYAACH,
APYT OT APYra TOJbKO NEPUOANYHOCTHIO BPALlIEeHUsS] BUXPHA
CBeTa, MEePEeXOASIIEro OT COJHEYHOrO0 K JIOMHHECHEHTHOMY,
IJIe B MpeJeNnax HACBHIMECHUS JIOMUHO(Opa ydacTBYIOT 10%
¢doronppos (C.U. Bapunos "PaboTsl no momMuHeceHnun").

Beauxkas lluBunu3zanus 3Hana;, 4To B COJHEYHOM BHUXPE
KBaJparT MepUuojia BpalleHUs: TOUEUHOr0 y4acTKa BOJIHBI CBETA
2 .
paBen T,=16, a B uznyuyeHuu JIyHbl, BausilONIed Ha Bce
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JKUJAKHE cpeabl 3eMJIH, Iepuo 00pallleHHs paBeH 28 cyTKam
B JJYHHOM Mecsle. 3Hasi 3T nepuoasl, ABTopsl 1 CTpouTenu
ONpENENUIIA TPABUTALIMOHHBIN (p), NEKTpUUYECKUid (q) U Mar-
HUTHBIN (L) 3apsi/IbL:

28/10*poToros=28%10""=p u (T,’=16) / 10*°=16:10*"=q, (3)

/e MArHUTHBIN 3apsij (1) BOSHUKAET NPU JIEJICHUU TPaBUTa-
UOHHOTO 3apsiia MOMOJIaM:

1

1
yzngp:zs-lo-m-5=14-10-2°. 4)
0

3Has BEJIUYUHBI 3apsAa0B, BCIUKaAA HI/IBI/IJ'II/BaI_II/IS{ OITUCBI-
Bajla TI'paBUTAOIMOHHO-3JICKTPOMAIrHUTHOC PABHOBCCHC IIPO-
CTCUIIINM PaBCHCTBOM:

7q=8pu=4p=112-10"", (5)

a 3a Enununy cBoero Cumcienus Opana "manbMy', paBHYIO
7/4 1 SKBUBAJICHTHYIO OTHOUIEHUIO T'PABUTALIMOHHOTO 3apsijia
K JIEKTPUYECKOMY::

T2 L (6)

471610 ¢

4. Hama nuBuiu3anus, Hapymas Mopanb 1 DHEpreTuky
Ennnoro Kocmoca, mpotuBonocraBmina Gusuky u Meradusu-
Ky, AYXOBHOE€ M MaTe€pHaJIbHOE, HayKy U PEIUTHI0, YEM HC-
kimouniia cama ceost u3 Kocmuueckoro ConpyskectBa. ITo Mc-
KJIIOUEHUE PEATM30BAJIOCH MPEXkKIE BCEro B TOM, UYTO y Hac
MaKCHUMaJIbHOW CKOPOCTBIO Mepefayr MH(POPMaLUU SBIISIETCS
CKOpocTh cBeTa, a B Kocmuueckom ConpykecTBe - CKOPOCTb
MBeIciu, IpeBbiaomas ckopocts ceera B 10* pas. Dto 3Ha-
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4YUT, 94TO paCCTOAHHUC, KOTOPOC CBCT IMPOXOAUT 3a TI'0J, MBICJIb
IIPOJICTACT 3a COTBLIC 10JIN CCKYHbI.

Takve BOTHBI MTHOBEHHO JOCTUTAIOT 000U Touku Bce-
neHHoi. Y Tonpko "paboTas" Ha ITUX CBEPXCBETOBHIX BOJIHAX.
Bor MoxkeT Bce 3HaTh M BCE CIBIIIATH: HA 3JIEKTPOMArHUTHBIX
BOJIHAX CBETA - HE MOIYUYUTCS.

Bwmecte ¢ Tem, Benukas [{uBunnzaius 3Hana, 4To CBEpX-
CBETOBBIC BOJIHBI BO3HUKAIOT HE TOI'/a, KOT/Ia SHEPTUs BOJIHBI
CBETa TMOTJIONIaeTCs yacTullel ceta (dhopMmupoBaHuEe 3apsi-
JIOB), a TOTJia, KOT/Ia U BOJIHA, M YaCTHUIA CBETA YCHUIIUBAIOT
IpyT Apyra, TIe Mepuoj BpalleHUs BUXPS CBETa HAJ0 YMHO-
aTh (Ta611.1), a He nemuth Ha 10* poToHOB. B 9TOM Cciyuae B
KUBOM BO3HHMKAeT rpaBUTAlMOHHAass Mpicib, marauTHas [la-
MSITh, JJIeKTprueckoe Boobpakenue (Tabi. 1)

Tabmuma 1
IHorenuuanast Mbiciau, IlamsaTu, BooOpaxenus
(cBepXxcBeTOBBIE BOJIHBI).

Mpbicib [TamsTh Boob6paxxenue

ITone I'paButaimonHoe| MarnutHoe |DIJIEKTPUUECKOE

[ToTeHuuaIbI 28-10% =K, 16:10%° =K, 16:10%° =K;

OTHOIIIEHHUE K

sapsam Ki/p =10% Ko/p=10% K3/0 = 10*
PaBHOBecHe K,=28-10% 2K,=28:10% | 7/4 K,=28:10%
Kparnocrs K, +2K, 56-10° 7
MOTOKA U3 1610 32 0.

Henp 3emun 9

Baxxneiimmm MOMEeHTOM (OPMUPOBAHUS MBICIIH, TAMSTH,
BOOOpa)KEHUS SBISETCS TO, YTO UX IHEPIeTUUYECKOE TOJE pa-
00TaeT B YHHCOH C YHEpreTuYecKuMu norokamu u3 Henp 3em-
M, U JoMarImuMu e€ urocdepy Ha OJIOKH C MPEUMYIIECT-
BEHHBIM KO3 dunrenToM 7/2 (tabdm.1).

5. Hamreli nmuBuian3anuu B CBOEM Pa3BUTHUU HE OOOUTH
BOIIpOCAa TPaHCIUIAHTAlMK OpraHoB Tena. OJHAKO ycrnenrHas
TPaHCIUIAHTALMSI BO3MOYKHA NPU 3HAHUU 3aKOHOB COBMeC-
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TUMOCTH. Benukas [{uBunusanust 3TH 3aKOHBI 3HAJIA: aHAIN3
MyMU Mokazai, yto npu JKu3Hu, no3gHee MyMU(pUIIUPOBAH-
HBIE JIFOAU, NEepeHecan 56 THUIMOB TPAHCIUIAHTAMNA KOHEYHO-
cTel U Jaxke ToJoBbI (paboThl mpodeccopa Pemu). Takue 3Ha-
HUSI BO3MOXHBI TOTJa, KOT/Ia MU3Y4aeTCsl B3aMMOCBSI3b HEMPOHA
U OMOKJIETKM B IOJie B3auMOJelcTBUH TOHKOM DHEpruu u
OHeprun Marepuu, A0IU COoAepKaHUs KOTOpbIX B EnuHOM
Kocmoce ABtopsr u CtpouTtenu 3Hanu (Tadi.2).

Tabmuna 2
basucnas crpykrypa ¢popm Ineprum B Enxunom Kocmoce
®opmbl Tonkas Ob6nacTtpb nepexoaa Suepris Matepu
SHEPIrUU OHeprus (cBer)
Konnuecr- | 2/3 ot Beeit CK=12— 1/3 ot Beei sHep-
BEHHBIE CO- | HHEpPruu CKy=2 ot Kocaoca
otHomenus | Kocmoca
20 —K=1-
Ckopoctu [107-c «— c=n c=n—0
—Ky=1—
K - 3emuns:
OCMITHC Jlyna: Ke =7/ Comnre:
CKHUE M3- —Ks=
28107 ST 16.10%
JTy4aTenu — K¢=7/4 —
Yenosex - . enTpanbHas
" .| Helipon, p buoknerka, q.
PUEMHHK HEpBHAs cHcTEMa

Benukas I[luBunmzaums cBs3biBajla Exubbiii KocMoc u
nBe ero sHepretudeckue (Gopmbl: ToHKYIO DHepruio u JHep-
ruto Matepuii, - Kak ¢ acTpoHOMUYeckUMH oObekTamu (Jly-
HoM, 3emuieit, CosiHIleM) Makpo ['ajakTuk, Tak U ¢ MUKpo ['a-
JaKTUKaMH KUBOTO B JKMBOM OpraHu3Me (HEWpoOH, LEHTpalb-
Has HEpBHas cucTeMa, OMOKIIeTKA, Ta0J1.2).

#
Hama nHayka npuHumana u npuHuMmaer ToHkyro OHep-

THIO 33 BaKyyM, Hapyllasi 3aKOH coXpaHeHus sHepruu. Ho no-
ne Matepuu tpancopmupyetrcs Ceetom B ToHKYI0 DHEpruto,
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peannsys ¢ MOTEHIIMAIOM B OJHY «IajbMy» Mepexo] oT Ouo-
KJIETKH K HEHpOHyY (Tabn.2);

Heiipow, B buoknertka,
. .| «K=r/q— . .
oOIIMi TOTEHIUAT: " " o0IMii TOTEeHIHMAT: (7)
najibMa
p+2u=2p 2q.

B 3TOM mone B3aMMOJEHUCTBUS ABYX T'PaBUTALMOHHBIX U
JBYX MarHUTHBIX 3apsAJ0B:

1
(p+24)/ [ dp=(2810")2 = 112:107, (8)
0
IPUBOJIUT K PAaBHOBECHIO:

7q(6uoknerka) = (8p = 4p) - Heiipon = 112:107%, 9)

KOTOpOE OyJeT CMEIaThCsl [ICHTPAIIbHON HEPBHOM CHUCTEMOI
CO CKOPOCTBIO:

Tg=8u=4p=112-10"
plqg=T/4

14 —64=8, (10)

rac
(7q=8u=4p=112-10"")-(p/q=7/4) = 287 = 47"

Benukas [uBunusanms, kak OeCIlcHHOE HaclIieAue, OCTa-
BUJIA TPSAYIIMM TOKOJIEHUSM (B TOM YHUCJE U HaM) MOApoO-
HbIE OMKMCAHUs BCEX ATANOB 3aKOHA OMO-TyXOBHOW COBMECTHU-
MocTH, naB ero onucanue B "Kuure Ilepemen" npesnero Ku-
Tasl.

6. Hamia Hayka ropauTcst TeM, YTO OCHOBaHA Ha JHAJICK-
Tuke ['erensi, B KOTOPO HUCHONB3YETCs IUKI: TEOPETHUECKas
IPEANOChIIKA, KCIIEPUMEHT, a 3aTeM TEOPETUUECKUN BBIBOJI
Ha HOBOM YpPOBHE. DTO - KJIACCUUYECKas JIOTMKA COBPEMEHHOM
Hayku. OJHAKO, COBpEMEHHas Hayka HEe MMEeT MEHTaJIbHOMU
(manmpHel) 1enu, Hanpumep, B Bue bora, kak 3To CBOWCTBEH-
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HO Pemurusm. HOBTOMy B HAYKC Hallla OUBWIM3alWA KICT,
KyZia BBIBC3CT 3KCIICPUMCHTAJIbHAsA KpHUBasd.

Benukas [{uBunuzanus uMeeT MEHTaJIbHYIO LeJb U y4u-
THIBAET U UCIOJIb3YET B cBoeM CUMCIEHUU JorapupMuueckue
KosebaHusi, peajbHO CyIIecTBYyIomme B npupoje. CylHoCTb
METOJ1a TeHUANbHO NpocTa. Tak, HampuMep, Mbl HMEEM I10JIe, B
KOTOpOM >(p(MEKTUBHOCTh B3aMMOJCHCTBHII paBHa 107, a
BUXpPb CBeTa pacimpsaerca ¢ kodpduuuenrom Toc/(w, = 8 u
nepuoguuHocThio T,’=16 Tlpuuem, Bcsi CHCTEMa IMyJIbCHPYET

(j(/) d<0=%)-

HOBTOMy B YCIOBHUAX PC30HAHCA MaKCUMAaJIbHbIN ITOTCH-
ouajl TAKOIo II0Js MOXKCT OBITH OnHMcaH IMPOU3BCACHUCM:

102.8-16-1/2=52.22.23 .24 .21 = 51218 (11)

rae 18 u 12 - BTOpuYHBIE SHEPreTUYECKUE UMITYJIbChI, U3ITY-
YaeMble MCTOYHUKAMU C MOTEHIHAIaMHU 5 U 2. DHepreTuye-
CKHE MOl U3TyYCHHOW SHEPIUU U YHEPTUU PABHOBECHOTO U3-
JTy4aTes - pa3/eleHbl U OMMCAHBI JOTapU(DMUPOBAHUEM:

log, 572" =log, 5" +1log, 2" =12-1+18-1=30, (12)

a (12) Astopel u CTtpouTenu JenaroT BBIBOJ: B MOMEHT paB-
HoBecusi (12) sHepretuueckoe moje (11) uzmydaer B OKpy-

KAIOMIYIO CPey PHEPTeTUYECKUI MOTOK C MOTCHIIMAIOM, PaB-
Hom 30 (12).
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***
O,Z[HaKO HanOoJsIee IOJIHBIE OTBETHI Ha 3aTPOHYTHIC BO-

npockl Bel HaiigeTe B Moeii pabote Eaunbiii Kocmoc, a s mo-
3BOJIIO ce0€ clienaTh BBIBOI:

"Boprba mexy Jloopom u 3mom

uaeT Ha ypoBeHb CO3HaHb4,
Uto popmupyercs [lo3nanbeMm,
Nnér 3a Mupononnmanse,
N Kuznu Cwmeica - B [Buxenbe Tom!"

CBSILIEHHUKY - T1Opa YYUThHCH,
Y4eHbIM - HAJJ0O TOMOJIUTHCS,
U, moxeT ObITh, 00BETUHSSACH
N3 XKu3Hu Mbl U3TOHUM MpPa3sb.

Ja xpanut Bac, uurarens, Co3garenas Enunnoro Kocmoca!
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