| _ 30
T,° 0j dj =5 3-19)=4 (30)

e npenessl 1 1 3 onpeensor OTHOIICHHE TeHHOM HACIEACTBEHHOCTH
1 : 3 mo 3akoHy MeHens.

Ponb mpoMesky TOUHBIX JBYX MOKOJICHUH CBsI3aHa C IOTEHINATb-
HO-KHUHETHYECKUM (C : W, = P : g— =2 :1) OTHOILIEHUEM B YCIOBHSIX
B3aUMO/ICHCTBHIA:

3
CWIg(rl-rz-rs-r4-r5)0j dj =2-2-4=16°T;. 31
0 1

[NosiBeHre KBapaTa neproaa OOpaIIeH!s: TOUSYHOTO y4acTKa BOJI-
Hbl CBeTa B KMBOW DHEPTUM T€HHOW HACJIEJCTBEHHOCTH CBSI3BIBAECT
JKMBOE C HEXXUBBIM: KBaJpaT nepuoaa oOpaunieHus [LimaneT Bokpyr
ConHua — HEoOX0AUMOE YCIIOBHUE ABUKEHHUS MO TPETHEMY 3aKOHY
Kemnepa. OxBuBasieHT, paBHbIi 1/16, IPUCYTCTBYET Kak KHCIOPOIHAS
Enunnna oTHOCHTENEHOH pa3MEPHOCTH aTOMHBIX BECOB XHMHUUECKUX
aIIeMEHTOB nepuoanueckoi cucreMsl 1. 1.MeHieneera. DneMeHTapHBINA
anekTpuueckuii 3apsia (q = 16 - 1072 k) ©UMeeT MHOXKUTEIIb, PaBHBII
16° T *. [puuem B3aumMocea3b [laMsaTH, 0CHOBOM KOTOPOIi sBJIAETCS
MarHuTHbIH (M=14 - 10"* k) 3apsia, BooOpaxeHusi, 6a3upyromnierocs
Ha JJIeKTpUYecKoM (q) 3apsiae U DHepruu MpICin, SKBHBAJICHTHOMN
10%° — nmaet ¢pusuxo-mamemamuueckyio pacuugpposxy Oeaohoo
[3.4,5,6]:

q-m 16-10%-14-10%
10- 40 10- 40

Oeaohoo = =7-2°-x7?° (T +t) 5% (32)

ABtopsl «Kuuru JI3uan», onpenensst Oeaohoo, roBopsT: «umeem
xopenw (Bpems T +t), komopwii ocmaemcs; umeem Ceem (oOparHast
BeJIMYMHA dHEpPruu MEICiH, T.e. Ipou3BeacHne QPoTOH-(POHOHOB

) 1 .
(10-4%00 ﬂ)’ xomopwiii ocmaemcsi; uMeeT «Ceycmxuy (dIEKTpoMar-
b

HUTHBIE ¥ MKBaHTHI, hopmupyromre Boobpaskenue u [lamsTe), «xo-
mopble ocmaromcest, u ece dce Oeaohoo edun» [6]. OH edun B cCBOEM
TPUEIMHCTBE 8peMeHU, IHEPeUU U C8emd.

3Hanue 3akoHOMepHOcTel TpaHchopMarpn ToHKO DHepruu B SHEp-
THIO JKUBBIX OCIKOBBIX Tesl MO3BOaMI0 ABTopam «Kuurm J3uan»
MaTEeMaTHYCCKU U3JIOKUTh HAUA0 JHCUSHU OM YYBCMEYIOUe20 U GHE
popmwvl (Oywia) 0o obradamensi MOHKOU NCUXUHLECKOU IHEPSUU 8 MA-
mepuanviom mene. (Cranna VII [6]).

3HaHue 3aKOHOB TpaHcopmanuu ToHKOW u MarepuaibHOU
Onepruu no3poamwiu Ctpoutensim [Tupamuyg oBnagers Onoiaoru-
YECKOM COBMECTUMOCTBIO: aHAJIN3 MYMHH, IPOBEECHHBIN 10 3aKa-
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3y Kaupckoro Yausepcurera, nokasai, uro Llusuinuzamus Ctpoute-
sieti [Tupamun Biazgesna ooee uem S0 ciocod6amu TpaHCIUIaHTALIAN KO-
HeuHoctelt Yenoreka u naxxe Ero rososel (Becemupnbsie HoBocTu, 1996
rox). Ecnu nama LuBunnzanust oBinaseer TeM Hacie0cmeom, KOTopoe
HaM OCTaBWIM Yueouiue ¢ Bexa, T0 Mbl OyzieM UMETh DHEPTHUIO U3 BOJI-
HOBOM KOCMHUYECKOM CpEIbl METarJIaKTHUKHU.

3. K MATEMATHUKE B EBAHI'EJIMUE:
ZKNBOE CMEPTHOE U BECCMEPTHOE

Tlpusooumcs ananus mozo, kax npu Hapacmauwuu 3pgex-
MUBHOCMEl 63aUMOOCUCMEUl HAYUHAEMC sl opMuUposanie
buonoeuyecKkoll KiemKuy, a epagumayuortoe noie Jlynol 3a-
cmaegnsiem yumoniasmy nyabcuposams, oenas kiemxy JKu-
6oul. [laemcs pasepanuyenue medxncoy cmepmuou (nodoaro-
welicst HUeHUI) OUONIO2UUECKOU MKAHbIO U OecCMepmHbIMU
umnynvcamu 6uomokos Tonxou Dunepeuu (He noodoarouuxcs
SHUEHUIO) nocie eubenu OUOKOMNOHEHMO8 8 YCL0BUAX (PyHOa-
MeHmanvHou cemepuunol nepuoouurnocmu. Ioxkasano, umo
nepeuucnenue pooociogrol Xpucma 6 Eeancenuu c6s13aHo ¢
onucanuem pummuxu nyrvcayuu Kueoeo.

51 masiek OT MBICIIM BMEIIMBATHCS B TEOCO(PCKUE PA3HOIIIACHS MEYKPEITH-
TMO3HBIX U BHYTPHPEIUTHO3HBIX CIIOPOB U IPOTUBOPEUHIA: MOE JIEJI0 —3TO
aHaJIM3 YuUCel, KOTOPBIC PUCY TCTBYIOT B PEITUTHO3HO-MH(OJIOTHIECKOM
aTeparype, HaunHas ¢ apeBHeien « Kauru J{3uan» [6], Kaur HoBoro
3aBerta, B ToM unciie «EBanrenus ot Mardes» [10]:

«2. Aspaam pooun Hcaaxa; Hcaax pooun Haxosa, Harxoe pooun
Hyoy u bpamwves eco;

17. Umak ecex pooos om Aepaama 0o /lasuoa uemvipnadyams pooos;
om Jlasuoa 0o nepecenenus 6 Basunon uemvipraoyams pooos; u om
nepecenenus 8 Basunon 0o Xpucma wemuviprnadyams pooosy.

Bo3suukaer Bornpoc: moueMy EBaHrenve akiieHTHPYyeT BHUMAaHUE Ha
YHCIIe, PABHOM YembipHaoyamu?

3.1. MATHUTHBIN 3APSI-KPUTEPUI TMCKPETHOCTU
[10 YETBIPHAJILIATH

IlonotinemM Kk BONpocy € MO3ULIMKM 3aKOHA COXPAHEHUS SHEPTVIM B HOBOM €10
PERAKLMN: « DHEPUsL He UCUe3aem U He NOSIBTSIEMCS BHOBb, HO MPAHCHOPMLU-
pyemas Ceemom, nepexooum u3 00HoU ghopmol 6 dpyeyioy [3].
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Tpancdopmanms SHEPTUU U3 OMHUX (GOPM B Ipyrye MpPOTEeKaeT
yepes B3auMoJIecTBUA. BaxHO OTMETHUTB, uTO YemblpHadyams Ko-
JleH, Ha KOTOPBIX aKIIEHTUpyeT BHUMaHue EBanrenue [9], mo cBoeit
BEJIMYMHE SIBJISIETCS 9KBUBAJIEHTOM MarHUTHOTO 3apsiaa (IM) B moJie
dboToHOB (n¢=102° ), @ MarHUTHBIN 3aps1 BO3HUKAET MOCJIe TPaHC-
dbopmanuu cpeasl cBeToM [3]:

l4=m-n, ° 14- 10°2° kynoH - 10?°° 14k. (33)
dopMHUpPOBaHKE MAarHUTHOTO 3aps/ia B II0JI€ CBETa ABJISIETCS AIU-
eHTpom Maretusma I pupoas! B iesiom: B nojie Matepru BO3HUKa-
IOT Mamepuaivl TATIA TTIOCTOSIHHBIX MarHUTOB, U 3JIEKTPOMarHUTHBIE
MMoJis Ha OCHOBE Jyaju3Ma 3JIEeKTPUUYECKOT0 U MAarHUTHOTO
3apsa0B. B none Tonkoit DHeprun BO3HUKAaeT MarHeTU3M, KOTOPBIH
HaM U3BECTEH C MO3UIINU NaparCUXoI0TuH, HapUMep THITHO3a.

3.2. TIOSIBJIEHWE BUOJIOT MYECKOU KJIETKHU

MarauTHblit 3apsia — 3apoowviu JKusoro n HexxuBoro B more
Martepun. OnHo# U3 (OpM MOSIBICHUSI )KUBOTO SIBIISIETCS] OMOJIOTHYeCKast
KJIETKA, SI7JPO KOTOPOI BO3HUKALT MPH MOTEHITUAIIC PaBHOM nszmu (Tall. 5)
Y yJIbCUPYET B Mpeieax:

+2 +2
5 7 (9,+0) (34)
-2 -2

e 9 cesi3aHoO ¢ cyocTpykTypoii (9 + 0) BOJIOCKOB-)KT'YTHKOB B IUTOILIA3-
Me€ KJIETKH J0 €€ MUTO3a.

S po KJIETKU IyJIbCUPYET B XKUAKOM cpeie HUuToIuIa3Msl kieTku. Ha
JKUJKUE cpeibl 3eMITH BIIUSIET TPaBUTALIMOHHBIN OTEHINAN, PaBHBIHI 28,
HasbiBaeMbli JIyHHbIM YuciioM (paBHBIM YHCITy CYTOK B MeEcCSIE IO
JlyHHOMY KaJIeHIapto):

28° 1+2+34+4+5+6+7° 51 (12+22+32+42+ 52+ 62+ 7%). (35)

IMoreHnmanst 5, 7 1 9 B KIIETKe CBsI3aHbI C OCJIKOBBIMU TEJIaMU SiJ[pa
KJIETKH, KOTOPBIE, yMHpasi, ToABepraroTcsa rTHueHuro. [lorennmans: + 2;
+2;- 2 u- 2 BKOHTYpE KoJicOaHust Onoioruueckon kinetku (34)—3to
MMOTEHIMAJIBI DJIEKTPOMArHUTHBIX T10J1e# B JpIpKe. DIEeKTpOMarHuTHEIS
T10J1s1 THUCHUIO HE TIOJIBEPIKEHBI U TIPOJAOIIKAKOT J/CUMb TIOCTIE THOSTH
OCJIKOBBIX TEJI sI/Ipa KJICTKU B BUIC OMOTOKOB C Pa3HOCTHIO MOTCHIIHA-
JIOB, PaBHOIA:

N, - mn, =16 10 10° - 14-10°°- 10* =2. (36)
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3.3. DHEPTETUKA CEMEPUYHOM
INEPMONYHOCTU

BeccmepTHabie hOTOH-(POHOHBI (KBAHTHI YaCTHIIBI-BOITHBI CBETA) IO
BIIUSIHUEM IPABUTALMOHHBIX U 3JIEKTPOMarHUTHBIX JAILHOICHCTBY-
FONUX nojieit popmupytrorcs B ceyecmku (Jlazepusie Toukn), oOirana-
IOIIIME JIAHETAPHOM CTPYKTYPOIH TOUEYHOT'O y4aCTKa BOJHbBI CBETA
Y CEMEPUYHOU MEePHUOANTHOCTHIO TpaHCHOpPMAaIUU OJTHON (POpMHEI
SHEPIUH B Ipyryro. B cpene, okpyxaromeii Jlazepusie Touku, 1oss-
JISTIOTCS nepuoouyecKue CUCmeMbl. 3anaxos, ceema, 36yKo8, Xumu-
yeckux dnemenmos. B aTomax HaYMHAETCS HACHIIIIEHUE CEMH DJIEKT-
POHHBIX CIIOE€B U (OPMUPOBAHUE KBAHTOBAHHBIX OPOUT, COOTHOCSI-
muXcsl MeXay coboi, Kak KBaJpaThl MOCIEI0BATEIbHBIX YHCEI
(Bropoii noctynatr H.bopa). Bo3Hukaet HOBasi cucTemMa ¢ TOTCHIIU-
aJioM, paBHbIM nsmu (Tadmu. 5).

Ta6muma 5
Pacnpenenenue cjioeB 3J1€KTPOHOB B aTOMAaXx [3]

C1ou 371€KTpOHOB B
aTomax K|L|M|H|O |P |Q [Cymmsr OrHomeHue

MarnutHbie kBauTO-| | | 2 | 3| 4| 5| 6 | 7 28
BaHHbIE YUCIIa so 140
Panuycel kBaHTOBaH- 28
HBIX OpOUT 121203214 571 62 77| 140

N3 6eccmeprroit Jlazeproit Touku cBeTa BHOBb BOSHUKAET #si-
mepuyHbIll NOMEeHYUA, KOTOPBIU siBisieTcs Hayanom (3apoabiieM) Kak
JKuoro, Tak 1 Hexwusoro. [Ipudem (1o Mepe yBeTuUeH s SHEPreTHYIeC-
koii mmotHocTH Jlazepuoit Toukum JKuBoro u HexuBoro)
3¢ (PpeKTUBHOCTH B3aMMOICHCTBHS CBETA B HEll Oy/IeT TMCKPETHO BO3pa-
CTaTh ¥ COCTABUT PsA/JI MOCIEA0BATEIBHBIX LEJIBIX YUCEI-TTOTEHIUAIOB
ot Exunuite! 1o Jecstu.

n——>1,2,3, 4,56 7,89, (10° r) (37)
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3.4. TIOTEHILIMAJIBI TIOJIEM X)KUBOT'O Y HEXKUBOT'O

Io cymiecTBy, MbI IPUILLTH K 930Mepuyeckomy psoy wucei, HaJi KOTO-
PBIM paboTany ¥ pUAaBasIy OoNbIIoe 3HaUeHKe erle irdaropetisl. Bme-
CTC C TCM, HaM CCroJiHs U3BCCTHA JUHAMUWKA HACBIIIICHWA 3TOI0 SHEPIe-
THYECKOTO JecATepUYHOro psifa (37), cCBI3aHHAs C CEMEPUYHOMN ITEpPHO-
JIMYHOCTBIO [3]:

12+ 22+ 3+ 4+ 52+ 62+ 72+ 8 + 9+ 10> _ 385

) =
7 1+2+3+4+5+6+7+8+9+10 55

Bo3zHukaer npobiiema BBIJICIICHHUS U3 JACCATEPHUYHOTO psifia TeX Mo-
TEHIIMAJIOB, KOTOPbIE CBsi3aHbI ¢ JKuBbIM. BhIIenenue noreHnmanos, oe-
3yCJIOBHO CBsi3aHHBIX ¢ JKuBBIM B psimy uucen [ludaropeiines (37),
onpenensieTcsi KOHTYpOM KoJieOaHus siapa OMOIOTHIeCKOH KiteTKH (34),
T.€. DHEPIreTHYCCKUMH MOTEHITHaIaMu YKUBOTO SIBJISTFOTCS TOTSHIIAAIBI
5;6;7; 8 u9 (Tabmn. 6).

(38)

Tabnuma 6

Heaenune CI'YCTKA JlazepHnoii Toukoii cBeTa
HA KM BOE U HEKUBOE

Hexwusoe Kusoe Hexusoe [Ipumeuanue
D3orepuuec-| 1;2;3;4 |5;6;7;8;9 10=r, (9 + 0) - cyberpyk-
Ku# pan Yum- Typa KJIETKHU A0 MH-
cen (5% TO32a
CyMMBI 1+2+3+ | 5+6+7+ 10 ITpenesasl KUBOTO
+4=10 | +8+9=35 |5ppextus- | 1EKAT MeRIY 3¢-
[orenuna- | [ToTenmuansl | Hocts B3an- | P CKTHBH OCTAMHU
ael Kpyra|xkmBoOoro:|momgeii-|B3aUMOICHUCTBUU
Vuausepcy-|cMeprTabie u | ctBus cera | cBeTa: «HE TIPE-
Ma [3] OeccMepTHBIE CTyHu!...»
OTHollIEHUE K 35 7% «[Tanpmay — enuHu-
npezenam (1+2+3+4)+10 4 Onna nanbma | ya Cuucnenns C'Eo-
ureneit Benukoii [1u-
pamMuIbl
OtHoenue x 35 _35_7, 1 [Tnanera 3emis —
npezeny d+2+3+4 10 2 BE MATBMBI| e OF TR IO
OHepreTn4ecKuii MOTOK U3 Heap 3eMIIH JIo-
Maet JIutocdepy Ha OJIOKH C TpeUMyIIe-
CTBEHHBIM K03 purmerTom 7/2 [2]
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Boinenenue notenimanos XKusoro u Hexwusoro u3 psiaa Yucen [Muda-
TOPEHIICB, TPUBOJUT K OTHOIICHHUIO 7/4, a IMEHHO 3TO OTHOIIICHUE B3SITO
3a Equnanity Cuucnenus Crpoureneit Benukoi [ lupamu b, KoTopbie Ha-
3BAJIM 9Ty OTHOCHTENbHYI0 BenmuuHy « [ TAJIbMOI». ITpidaem oTHOIIE-
HUE K JIF000MY M3 JBYX IpenesioB HexkuBOTo MPUBOAXT K MOTSHITHAITY,
paBHOMY ABYM najibmaM. 13 myonukanmm akagemrka M.A.CagoBckoro o
MOTEeHIIHAIIE 7/2 U3BECTHO CIICYIOIIEE:

— SHEPreTUYECKUI MOTOK 13 HeAp 3emutn ioMaet Jlutochepy 3emiu
Ha OJIOKH C PEUMYIIIECTBEHHBIM KO3 dUIIEeHTOM 7/2;

— DHepreTudeckuil motok n3 Kocmoca, HampaBieHHBIA K 3emiie,
CrylllaeT HeOSCHBIE TeJIa BOKPYT 3eMJTH C IPEUMYIIICCTBECHHBIM KO3 (-
¢urmentom 5/2 [11].

B MomenT nmyOnukarmu (1985 rox) akagemuik M. A.CalioBCKHii pyKo-
o uHCTHTYTOM [ eodmzrku AH CCCP, v nosrydeHHbIe TaHHbIC ObLTH
THIATEIHHO BBIBEpEeHHI [ 11].

OHepreTudeckue NoToku u3 Henp 3emiu 1 u3 Kocmoca cesizbiBaer
paBHOBecHe:

7 5
- . = = 1,
2 2
B TO BpeMms, Kak Hexupoe u JKuBoe CBS3bIBaIOT NOTEHIIUABI CBSIIECH-
Horo TpeyroyibHUKa 1 B3auMOJEHCTBYS cBeTa (Tabd. 2):

(39)

32+ 42 = 52 — |62+ 82=10% |=| 10%*° r52 (40)
- Hexusoe® - JKusoe ® - JKusoe ® | [~Hexunsoe®
- CBSILEHHBIN TPEYTOIBHUK  ®
ITosBnenue nmoreHaia 5/2 00bICHIETCS OTHOLLIEHUEM:
10 1050 's g
vy :2,5:23050 TOO 5,0] dj  (Kusoe B [Isipke). 41

DHepreTHYecKast SKBHBaJICHTHOCTB IIOTOKOB, JIoMarolx Jlntocdepy
3emutn Ha OJ10KH ¢ KO3 PHIeHTOM 7/2, M CBS3B ATOTO MOTEHIIMATA C
2KvBbiM (MoTeHIMAN, paBHBIN nsami) B J{pipke (41) MO3BOIIAIOT clienaTh
BBIBOZIBL: 3emst — amo JKueoe odyxomeopennoe Teno, u Mol dcusem
6 ZKUBOM.

3.5. KUBOE CMEPTHOE 1 BECCMEPTHOE

Kueoe sicusem 6 Kusom. Ho u camo xuBoe aenutcs Ha Cuepmuoe
u beccmepmmuoe.

ITpumepom XKusoro CMepTHOTO SIBISIFOTCSI OSJTKOBBIC TeJ1a MOJICKYJISIP-
HBIX CO€IMHEHUN yIieBoopoAoB. [losTromy BeiBox ®.OHremnnca: « Ku3Hb
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ecTh (hopMa CyIIECTBOBaHUS OSIKOBBIX TEJ» — 3TO 000O0IICHUE 1O
YaCTHOMY CJIy4ar0, He UMEIOIIEee ITpaBa Ha 0000ICHUE IPUHIUATIU-
anpHO. Bo-nepBrIx, motomy, uto JKusoe CMepTHOE MOXKET OBITH CO-
3/IaHO HE TOJIBLKO Ha 0a3e MpeneTbHO-HEeNpeAeIbHBIX MOJIEKYJT YIJIEBO-
JIOpOJia, HO U B IPYT'UX YCIOBHSIX Ha 0a3e MpeAeabHO-HeNPeAeIbHBIX
MOJICKYJISIPHBIX IICTICH, HAIPUMEP MOJICKYJ KPEMHUM-BOJIOPO/1a UITH
HWHBIX coeIMHEHUH. Tora Kax/1blil pa3 ¢ UBMEHEHUEM «CTPOUTEIbHO-
ro MaTepuaia, HaJio OyIeT TOBOPUTh NPUMEPHO Tak: « Ku3Hb eCcTh
(hopma cyIecTBOBaHUS KPEMHE-BOIOPOIHBIX MOJICKYJISIPHBIX TEID) WU
KaK-TO MHA4YE OIPEJEIISITh CyTh ATOro nponecca. Bo-Bropeix, ®@.0H-
renbe He yuen JKuBoe beccmepTHoe, T.€. He yues BedHbIe TpaBUTaIlH-
OHHO-2JICKTPOMarHUTHBIC MOJIsl, HE TI0IBepraroiuecs rauenuto. [1o-
3TOMY Ilepe] HaMU CTOHT IpobiieMa pacnpenesieHus: MOTEHINAIOB
JKuporo (nmorennmanos S; 6; 7; 8 u 9 (tadi.2) na XKusoe CmeptHOE U
’Kusoe BeccmepTHoe. Takoe pacnipenesneHue caeiaaTh MOKHO, ITOHSB
MPHUPOTY IPOUCXOKCHUSI OMOTOKOB (KBaHTOB Tiepexoa * 2) B xKu-
BOU KJIETKE:
8- 6=+2 8- 6=+2
S5« 7T, (9+0), (42)
6- 8=-2 6-8=-2

rae 5; 7 u 9 —noreHnuansl JKuBbix CMepTHBIX OSJIKOBBIX (Ha 3emiie)
TeJl, a = 2 — NOTEHIUAIbl IPABUTAIIMOHHO-3JICKTPOMATrHUTHBIX
oJIeH, HECYIIIUX B CBOMX TOUEYHO- IUTAHETAPHBIX SHEPTETUUCCKUX CH-
cremax 3Hepruto Meiciu, [Tamsatu, BooOpaxkenus... BHenpenue on-
HOTO TAKOTO KBaHTa B cyOCTPYKTYypy (9 + 0) Oronoruueckoit KIeTKu
MPUBOAUT K U3MEHEHUIO 3TOM CYOCTPYKTYPBI Ha CYyOCTPYKTYPY MUTO3a

(9+2):
2 ]_O‘-IG[ZHFIFI KJICTKa

610
(9+0)- (8- 6)=7 |® |(9+0)+ (8- 6)=(9+2) B (43)
< BzaumoneiicTBuss| _ %0

OYCPHSIS KJICTKA |
<—MMuUTO3 KIIETKH —>

3.6. OT ABPAAMA J10 NNCYCA XPUCTA:
TPU KOJIEHA TIO 14 POAOB
OcTtaBminecs cBOOOIHBIMU TPU W3 YETHIPEX KBAaHTOB, PaBHBIC

2 (10), BO3MYIIIAIOT OKPYKAFOIILY IO CPEY, M CO3/a0T B ATOM Cpelie UH-
TerpajibHyI0 Pa3HOCTh MOTEHIIHAIOB:

R R 6
JOidi + O dj + Of dj =14+ 14+ 14=42. (44)
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HMeHHO 3T TpH NOTEHIMaja Mo YeThIpHAaAaTH ONUchIBatoT «Po-
nocioBHyto Mucyca Xpucrta», Beiaeisas 14 ponos ot ABpaama 10
Hasuna; 14 ponos ot JlaBuna g0 nepecenenus B Basuwion u 14 pogos
oT nepecesienuss B BaBuion no Poxnenuss Mucyca. IIpuuem B
EBanrenuu nepeducisitorcs JUIIb MYXYHUHBL... A KyJa ke JeJIUCh
SKEHIIHEBI! ?

3.7. KOCMOI'OHIA )KEHCKOI'O HAYAJTA
B 3APOXIEHUUN XXU3HU

Ecnu yyecTs, 4TO OMH U3 YETHIpEX KBAHTOB MEPEX0/a, PaBHBIX
nBoiike (42), yxxe BHegpuica B cyOCcTpykTypy (9 + 0) Ouonoruyec-
KOH KJIETKH M TIPUBEJ K pa3MHOKSHHIO KIIETKH MUTO30M (43), TO cTa-
HOBUTCA TOHSTHBIM TeKCT «EBaHrenus» o mnpouecce Poxjaenus
HNucyca Xpucta: «18. Poowcoecmeo Hucyca Xpucma 6vi10 max.
no obpyuenuu Mamepu Eeo ¢ Hocugom, npescoe nedxceru cove-
manuco OHu, okasanoce, umo Ona umeem 6o upege om [yxa Cesi-
moeox. [11].

CormnocTaBieHHe 3TOro TEKCTa C IPOLIECCOM pa3MHOXKEHHUS KIIET-
KU IyTeM JieJieHusl ioroniam (42; 43) maeT BO3MOKHOCTD TIOHSTH,
YTO peub UJET HE O MOBEJACHNH TOW WiIu nHOM JKeHImuHbI 10 3aMy-
KECTBa, a O TOM, UTO AUYeKIemKd IHCeHWUHbL Hecem 6 cebe KoC-
MUYECKUU NOMEHYUuan, 20MmoEeblli K HAYANLY PA3MHONCEHUS.
Hanwnuue sToro norennuana B siinekieTkax JKeHyH 3acTaBisieT ux
OpraHu3M pearupoBaTh Ha rpaBuTanmoHHoe JlynHoe Yucio MeHCT-
PYaJIBHBIMU IIUKJIAMU, KOTJa MOTESHIIUAIBI )KUJIKOW Cpeabl )KUBOM
CMEPTHOM IUTOIIIa3Mbl (IOTEHIUATBI 5, 7, 9) CTAHOBSITCS PaBHBIMU
10 BEJIMYHUHE YHCITY MOJIOKUTENBHBIX )KUBBIX O€CCMEPTHBIX KBAHTOB
nepexona (42):

9 3 8
5Oj dj =28 ° 6Oj dj +60j d =14+14=28 |. (45)

Kusas cmepmuas JKueasn 6beccmepmuasi TPaBUTAMOHHO-
LATOILTa3Ma KIIETKU 9JIEKTPOMArHUTHAS CPEZIA, HACHIIIAIOIIAs
GeskoBBIX Te JKeH- [UTOILIA3MY KJICTKH JKeHIIUH

MH

- K paBHOBECHIO MEHCTDPYaIbHBIX IMKIOB i JlynHoro ~ ®
UYucna (3x30TEpMUS)
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3.8. KOHEPT'ETUKE XN3HU
N XKN3HU ITOCIIE )KM3HU

Bnusinue JlynHoro Hucrna cka3blBaeTca Ha BCEX TUIIAX B3aUMOECH-
crBuii B [ Ipupone:

lgr - lgr 2=(+1)-28=+28 © [lgr - lgr 2= (- 1)- 28 =- 28| (46)

<— DK30TepMHS B COJIHEU- <— DHuorepMusi B ci1abbIX

HoMm CBere XKuzun —— B3anMozeicTBuax Kuz-
HH nocne XKuzun —_—

<—— K Vuenuto o nepeBomnomenun Jym —>

Ilotenruan, paBHbIii + 28, CBsI3aH C AJICKTPOMATHUTHBIMHU U SITICPHBI-
MU B3aUMOJICHCTBHUSIMU, 00Pa3ysi C KX KOMIIOHCHTAMH CYMMBbI U Pa3HOCTH
(Tabu. 7).

Tabnuua 7
HorenmuaJuasl 2)Kuznu nociae ’Kuzuu B Exnnom Kocmoce

Tenmnosoi pexxum | Dx3orepmust Kuzau | Suporepmus XKuzuu nocine XKuzuu

Tonxkas oneprusi B | + 28 - lgr =28 - |- 28- Igr =- 28- (- 24)=- 4
NOJLAX TPAaBUTALMH | - (- 24)=152

Toukast sneprusi B | + 28 - lgr =28 - |- 28 - lgr,=- 28- (+12)=- 40
9JI. MAaTHUTHHIX | - 12=16 «COKPOBEHHASI COPOKOBHIIA»

HOJIIX
OtHowenue 2 _ _ -4

= —305- =0T,

- 025 Cabble B3auMOIEHCTBUS

I[MosiBneHue 52-16=36°r2-Db | - 4- (- 40)=36°r2 Db

Caera o Ny
B monsix cirabpIx B3aUMOICHCTBUN BOSHUKACT pa3-

HOCTbD JUIMH BOJIH COJTHEYHOT'0 OEJIOro CBeTa, paBHasi1

o
DB =3600 A

®opmupoBanue | (52+16)- (- 4)- (- 40)=112°7q -Nd)o &mn ,
sneKkTpoMarHut- | tae 112 - 310 Ynucno XuMU4ecKuX 2JIEMEHTOB B Te-
HOT'O ITOJIS PHUOIMYECKON CHUCTEME: CeMb NMEPUOJOB U JEBATH

rpymm [2].

56

Ox3otepmust XKusnu u snorepmus Kuznu nocne XKu3Hu cBa3ana
CBETOM, Pa3HOCTB JUIUH BOJIH KOTOPOIO

DB = 7600 - 4000 = 3600 A, (47)

COOTBETCTBYET PA3HOCTH JJIMH BOJIH COJTHEYHOTO Oeyoro ceera [3]
(Tabu. 7).

3.9. CBET U IEPUOANYECKAA CUCTEMA
XUMHWYECKHUX 3JIEMEHTOB

CoutHeuHBIH Oelblii CBET B CBOIO ouepeab cBi3aH co 112 anemen-
TaMU [IEPUOJUYECKON CUCTEMBI XUMUYECKUX eMeHTOB [[.11. MeH-
JeJieeBa.

IIpu 112 snemeHTax B NIEPUOAMUECKON cHICTEME BOZHUKAET paBHOBE-
cue 7 NIeKTPUIECKUX 3apsiIOB B MOJISIX (POHOHOB U § MArHUTHBIX 3apsi-
JIOB B 110Ji¢ (DOTOHOB:

112 [°|7q-N,=7-16-10"- 10| [8m n =8 14- 10" - 10| (48)

Yucno DIEeKTpUYECKOe MOJE: MarnuTHoe noine: Qop-
XAMHYEC- (hopMUpyeT TTePHOIBI MHPYET aKTHBHBIE TPYII- |
KUX dJie- Tbl B 7 Iepuojax

MEHTOB

Kaxnprit coceauii 2IEMEHT B IEPUOTUUECKON CUCTEME OTIIMIACTCSI
TOJIBKO OJTHUM JIEKTPOHOM B aToMe, TaK YTO CymMMa 3J1eKTPOHOB B 112
AIIEMEHTAaX MePUOUIECKON CHCTEMBI COCTaBUT CyMMY aprU(pMeTHIEC-
Ko mporpeccuu 112 sneMeHToB:

. (1+112)
an= 5 112=6328 |. (49)

Uucno anextpoHoB y 112 ato-

MOB HepPIOI[PI‘IeCKOﬁ CHUCTC-

MBI XUMHUUYCCKHUX 9JICMCHTOB

J. . MeHnneneesa.

[Ipryem umcio aMeKTPOHOB B NIepHoANYecKoi cucteme u3 112 xumm-
YECKHX 2JIEMEHTOB CBSI3aHO KaK C pa3HOCTHIO JIIMH BOJIH OEJI0ro CBeTa,
TaK U C pa3HOCTHIO MOTEHIINATIOB FK30TepMUH JKU3HU U SHAOTEPMUU
YKuzau nocne XKuznau (49), (tadn. 7):

0 -16)-r2-L1-Llofi-4- (- A
6300 [(52-16) -1, 4] 1 [-4-(-40)]r, 1 (50)
Yucnao| [Oxsorepmust XKuzum,| |Iuporepmus XKuzuu
3NIEKTPO-| |rme 7/4° 1 manbma nociie XKuzuaum, re 7/4 - 1
HOB 6e3 28 nanpMa
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JIynnoe Yucno, paBHoe

7_
16 =28, (51)

MpUCYTCTBYET Kak B JKuzHu, Tak u B XKusnu nocne )KuzHu, a nores-
uyal
7 _e30
364 =63°79, (52)
OKOHYATEJIbHO (POPMHpPYET NEPHOANUECKHE CUCTEMBI B OKPYIKaroIIeH
cpeze u3 7 IepruoaoB 1 9 rpymi.
B obnactu conHeuHOTo 6€710T0 CBEeTa B 3THX K€ YCIIOBHSIX:

7 o 7 o]
DB - =3600A - 4 =7 (900 A), (53)

[e]
npoucxoauT popMupoBanue pasHocTH B 900 A, koTopasi cBs3aHa C
[¢]
Pa3HOCTBIO ITHH BoJH B KpacHo! (D, = 1400 A) u ¢puonerosoii (D o —
o

=500 A) obGnacTsax crieKTpa cBeTa:

7_
1=

[TosTOMY 1 MBI 3aKOHYMM CTaThIO Ha ONITUMUCTHUYECKOM OMOIeckoit
(bpaze, xorna Coznarens ckazan: «J1A BYJIET CBET!»

Enmuncreo Uenoseka u Co3gareiist COCTOUT B TOM, YTO OHH HAXOJISITCS
B 00J1aCTH JEHCTBUS 3aKOHA COXPAaHEHHSI SHEPTHH:

«OHepeus He ucuezaem u He NOABAAEMCS 8HOB8b, HO MPAHCHOPMU-
pyemast ceemom, nepexoounm u3 0OHoU Gopmvl 6 Opyeyion.

Coznaresns 3HaeT, Kak NOJTyYUTh MaTeprUalbHO-TOHKOSHEPreTHIECKY IO
dbopmy c 3apaHee 3aJaHHBIMU CBOWCTBaMH, a UellOBEeK HE 3HACT.
[TosTomy nBrokeHue Hateit LuBrmu3army o myTH DBOJTIOLMHY POUCXO-
JTUT MeToA0M Npob U omubok. Ho Mbl He enmuHcTBeHHBIE B «LleHTpe
IToaroroBkmw» Bce HOBBIX M HOBbIX [{uBunuzanuii Hocureneit Pazyma.

«Breimyckauku» s3toro «llenarpa»: LluBunuzanuu ABTOpPOB
«Knuru zunan» u Ctpoutenu [upamuy — 3aBemanu Ham [TY Th T1O-
3HAHUAL:

N3YUYAMTE CBET! U Bam otkpoercs ceasb Epanrenus (44) n
THOeTCcKOM « KHHUrn MepTBbIX»:

DB - =7 (1400 A— 500 A) =7 - (900 A). (54)

«Ha wecmoil 0env npebwvieanusi 6 bopoo nepeod moboii npedcmarym
42 ['posuvix Bouncmea. Onu eviiidym uz meoezo cepoya. Onu — no-
podicoenue meoetl wucmou aoosu... Iosnati ux!»
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4. PEAJIBHOCTDH 3AI'PAHBIO ®AHTA3UUN

Buisignena obwnocms 3axkonomeprocmeii KoaeOaHu
nonett Mamepuu u Tonxou Snepeuu 6 Eounom Kocmoce. Ilo-
Kasauo, 4mo cmpykmypa 601n uz Memazaraxmuxu noovu-
nsaemces Ilpasuny 3onomozo Ceuenusi u 4mo 3miu G0JaHbL
SAGNAOMCS PEUAIOWUM PAKMOPoM adanmayuu Heueou ouo-
noeuyeckou kaemxu u Kusnu na 3emne. Ilpusooamces oo-
Ka3amenbcmed 8 Noib3y CYWecmeo8anus C8epxceemosblx
Memazanaxmuueckux o1, Kax Hocumenel UH@opmayuu u
603MOJCHOCMU pPearu3ayuyu npuemo-nepeoarnmux ycm-
poticmg Ha smux eoanax Lusunuzayueii Cmpoumeneti Ilu-
pamud. Jaomes pacuemovr moeo, umo Cunxc u I[lupamu-
bl 6 eopode luze (Eeunem), 6 wacmuocmu, enonwe moeuu
BbINOIHAMb POLb KOMNWIEKca ces3u medcdy Cmpoumenimu
u Hueunuzayusmu Coszse3zous Opuon.

Ecim none30BaTbCst NOILYBYIBIapHOH TEPMUHOJIOITUEN U JIyKaBbIMU
(hopMynHpOBKaMHU COBPEMEHHOTO O(HIIF03a, TO MOXKHO CKa3aTh: MHOTO-
BEKOBBIMHU YCHJIMSIMU OTIPEJIETIEHHBIX KPYTOB JIEKTOpAaT pa3ieuics Ha
aHTAarOHUCTUYECKU NPOTUBOCTOSAINX APYT APYTY MAaTEPUAIUCTOB U UE-
IMCTOB. MeX Ty STHMH MUPOBO33PEHYESCKUMH TIOTFOCAMHU OBITYIOT HHEP-
THBIC MACChbl, CTPECMAIIMECCA U KalluTall HpI/IO6peCTI/I, 1 HEBUHHOCTbH CO-
OJTIOCTH.

JBOMCTBEHHOCTb TaKOM MTO3ULINH 3aCTABISIET MHEPTHYIO YaCTh JJICK-
Toparta NOACTPaXoBaThCs Ha citydai peasbHOCTH JKu3nu nocie XKuzHu.
dopMaMU TaKOH MOJICTPAXOBKHU SIBIISIETCS pelUSUOIHOCHIb 8 COMHEHUSIX.
COMHGHI/IH, B 4aCTHOCTH, 6&3HPYIOTCH Ha HCIIOHMMaHHWH TOI'0, KaKUM
obpazom Jlymia, nonanas B Mup NHO, coxpaHseT CBOIOMHIUBUIYTb-
HocTb B IIpocTpancrse u [IpogoinkuTenbHOCTH, a HE PacIbUISIETCS B H-
norepmun oeckoneuHoro Kocmoca. Paccmorpum 3ty ripoOiiemy.

4.1. ITPUPOIA TTPOUCXOXJIEHUA
JIOPEHIIEBA COKPAIIEHUA: MEXAHWU3M
KOHUEHTPALIMM SHEPI' MM AYIIN

U Marepusi, u Torkast DHeprus, Kak U JIIOObIC HHbIC OPMBI SHEP-
TUH, B3aUMHO TPaHC(POPMHUPYIOTCSI KOPIYCKYJISIPHO (Y4acTHIIA CBE-
Ta m, :%) — BOJIHOBBIM (BoJiHa cBeTa E, :F) MOJIEM CBETa CO
ckopocThio ¢ = P [3]. B TakoMm noJie OpMHUPYIOTCSI TPU PAaBHOBEC-
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