MoHorpacua mMocBsilleHa OCBELLEHNIO OCHOBHbLIX MPUHLWMOB W
3aKoHOB bubanm, n3 KoTopbix caefnyer WCTMHHAsA MHQOpMauus o
Hawen BceneHHOW, 3HAYUTENbLHO MpEeBbILIAOWAs MNOHUMaHNE
COBPEMEHHOM HayKW. 3aKoHbl egunHCTBa W nopobus, noapobHo
N3/10)KeHHble B brnbnuun, Nno3BonAiT MOCTPOUTb UCTUHHYIO KapTUHY
BceneHHon. [1enno TBOPYECKMX JIIOOEN — MO3HAKOMUTbLCA C 3T UMK
3aKoHaMMn W MpUHLMNAMK, OCO3HaTb WX M WUCMOJb30BaTb AN
MOo3HaHWA BceneHHoM B LLESIOM U KaXXKA0r0o €e y4yacTKa B YaCTHOCT W.
Ha ocHoBaHWM 3akoHOB Bubnavm aBToOp pa3paboTan HOBYKW MopAesb
POXXAEHMS U 3BOMOLMN BceneHHON, B KOTOPOW BbLIMOJIHAKTCA BCE
M3BECTHble 3akoHbl (Gu3MKW. Mogenb MNO3BOJIMIA OMNKUCaThb
MeXaHM3MbI hbyHOaMeHT aJlbHbIX  B3aUMOLENCT BUM B Mupe
3JIeMeHTapHbIX  YacT uu. lNMoka3aHo, 4yTO Cynep-BceneHHas
MpencTaBjlieHa pacC/I0eHHbIM NPOCT PaHCTBOM N COCTOUT U3 YET bIpex
Mwpos: opHomepHoro Mwupa [lona-BpemMeHn, pAByMepHoro Mwupa
ONOHOB (4acTtuy T[naHKa), TpexmMepHoro Mwupa KBapkKoB U
yeTblpexmepHoro (3 + 1) Mupa - Hawen BceneHHon. B MoHorpadum
MN3/I0)KEH MEXaHU3M pPOXAEHWUS aTOMHbIX $SA4ep, MJaHeTapHbIX
CUCTEM, KpPaTHbIX 3BE3OHbIX CUCTEM W TaJlakKTUK, a TaKxXe
MPMBOOUT CA peLLUEHNE pAAa 4PYrUX BaXKHbIX Hay4HbIX BONMPOCOB.
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IMPEANCJIOBHE

3ambicen HalKcaTh JAHHYIO KHUTY MPUILEN K aBTOPY, KOorja oH, Oyayyu
npodeccuoHanbHBIM (DPU3UKOM, 3aBEIYIOIIMM Kadeapoil TeopeTHuecKon (u-
3uku HanumonansHoro aBmannonHoro ynuBepcutera (Kues, Ykpauna), mno-
3HAKOMUJICS C COJIEp>KaHUeM KHUTH u3BecTHOro (husuka Bukropa B. Kynuia
"Hierarchic FElectrodynamics and Free Electron Lasers: Concepts,
Calculations, and Practical Applications "[1]. D10 cepbe3noe (yHmameH-
TaJdbHOE M3JJaHUE, B KOTOPOM €€ aBTOp, OyAydH co3JaTeieM TeOpuu uepap-
XMYECKUX CHUCTEM, aBTOPOM HJAEH M Pa3pabOTOK Jila3epOB HA CBOOOIHBIX
AJIIEKTPOHAX, ABTOPOM YCKOPHUTENICH 3JIEMEHTAPHBIX YaCTHUI] HOBOTO MOKOJIE-
HUS, BBIBOAUT (HU3UYECKYIO CYyTh bora mepapXmdeckoil CHCTEMbI, KOTOPHIM
SIBJISIETCS BBICHIUN HEpapXWUeCKUW YpOBEHb 000N cucTeMmbl. [Ipumensis
uepapxudeckui noaxoj k onucanuto Beenennoit, Kynuin Takke BBel Ha €ro
BepmmHe bora Beenennoit kak cuctemsr (Tabi. 1). Ucxons u3 3akoHa momo-
ous, B. Kynuimn Hamen 3akoHbl QyHKIIMOHUPOBAHUS KaXKJ0M paccMaTpuBae-
MO¥ (hM3HYECKOU CHCTEMBI.

Tabmuua 1. Ilpumepsl nepapXudeckux CTPYKTYp, pealn30BaHHBIX BO BceneHHOH u
Ha 3emie [1].

Crpykrypa Bceenen- | OTHo-nmonuruueckas opra- N
No PYKTYP p buocdepa Beenennoii
HOI1 HU3allMs YeJIIOBEUEeCTBA
DneMeHTapHbIe YaCTULIbI
0 KBapku u antukBapku | Jluma p H
U «UCKpbl BoXXb1»
ANpOHBI, JTIENTOHBI U
1 AP ’ Cembu [IpoToBupychl
HYKJIOHBI
2 ATOMBI U MOJIEKYJIBI Kiansl Bupycsl 1 kneTku
BemectBo (06naka u MHOTOKJIEeTOYHBIE Opra-
3 [Inemena
KBa3apbl) HU3MBI
IImaneTs! U 3B€3MHBIE IImaneTHBIE U 3Be3HEIE
4 l'ocynapctBa
CHCTEMBI HOOC(EpHI
lanaktuyeckue Hooche-
5 lanaktuku OObenMHEHUE TOCYIapCTB phi
Yenoseueckas WBUJIA3A- N
6 Meraranaktuka st H Hoocdepa Beenennoit
7 bor cucremsl bor cucremsl bor cucremsl




OH mnoka3zajl, 4To "YHCJI0 XapPAKTEPHBLIX CXe€M M PeryJsipHoOCTed BO
BcesieHHO# OrpaHUYeHO, a MHOKECTBO ITHX CXEM U PeryJIspHOCTell YHH-
BepCAJIbHO JJIs1 BCeX NMPOsiBJeHUl Mupa". ABTOp JaHHOW KHUTH, U3ydas
teoputo B. Kynuma, 3ametun, uto bor Beenennoit kak gusnyeckoil cucre-
MbI TOXXJecTBeHeH bory bubnuu, Ha yto oOpaman BHumanue u Kymum [1].
DT0 aBTOpa 3aMHTPUTOBAIIO U 3aCTABHJIO MCKATh Mapajuiesid Mexay dpuznue-
ckuMu npeactasineHusiMu B. Kynuina, onbitom MupoBoil Hayku U uH(popma-
IIMEH O 3aKOHAaX OBITHS, OMMCaHHOH B bubimu.

Hauunast cBou wucciieoBaHusi, aBTOp ObLI BAOXHOBJIEH cllOBaM OWH-
mreitHa "Kocmuueckoe penucuoznoe 4y8cmeo AGIAemcs CamblM CULbHLIM U
O1a20POOHBIM U3 PAKMOPOB HAYUHO20 UCCIe008AHUA" .

C Ipyroil CTOpOHBI, B aTEUCTHYECKOW JuTepaType XX BEKa BCE BpeMs
HacakJajgach MbICIb, YTO B BUOMUM W37I0KEHBI ApeBHUE MHUQBI, B3IJISAIbI
JIPEBHUX JIIOJIEH Ha SIBJICHUS MPUPOAbl U TOMYy mHojgobHoe. CuuTanock, 4To
u3nokeHHasi B bubnun uaopmaims ycrapena u He COOTBETCTBYET HAyYHBIM
B3IJIA1aM Ha BcelleHHyro, SIBJEHUsI NPUPOIbI, KU3Hb U 4enoBedecTBO. Lle-
JBI0 TAKOM MpomaraHjibl ObUIO HE TOMYCTUTh, YTOOBI JIIOAM UHTEPECOBAJIHCH
bubnueii 1 BceMu Bompocamu, CBSI3aHHBIMU C HEl: Kak BO3HUKIIA Beenennas,
KaK CO3/J]aHa KU3Hb, KAKOBA LI€JIb CBSI3aHA C MOSBJIECHUEM YEJIOBEKA U Pa3BU-
THEM YeJIOBEUYeCTBa U TOMY MOA00HOE.

HccnenoBanue ykazaHHBIX BOIPOCOB aBTOPOM yOenuiu ero B oOpart-
HoM: buoJus - 3to CiioBo bora, npasaa o co3nanuu BeesieHHOH U Bcero,
YTO €CTh B HEH.

B oTnuune oT 3BOJIIOIMOHHOW Teopuu, bubnus npemyiaraet He CIEno
BepuTh, a mo3HaBath (HMoanna 17:3), paccyxnars (1 Tum. 4:15), yoex-
AAaTbCH B UCTMHHOCTH TOTO, YTO CKAa3aHO B HeW 0 TBopue m ero TBOpeHus
(Pum. 12:2). CnenoBatenbHo, bubius He UCKITIOYAET HAYKy, a MOOIIPSET UC-

CJIE0BATH €€, N3y4YaTh 3aKOHbI MaTEpUaIbHOU BeenenHon u xku3Hu. To ecrsb,



U3y4dath co3AaHHble TBOPIIOM 3aKOHBI, YTOOBI MOJIb30BATHCS UMH U M10JTY4aTh
OCMBICJIEHHYIO, BBICOKOJIYXOBHYIO, TJOCTOMHYIO YEIOBEKA KU3Hb.

[ToaTomy aBTOp mOCTaBUI NEpesl cOO0M HEOOBIUHYIO 3a/1auy: HCXOAS M3
3aKOHOB W NPHUHLUMIIOB, M3JI0KEeHHBIX B buOjauu, mogares (pusnyeckyro
KapTHHY MHMpa, KoTopas Oblia Obl JHUIIEHA TE€X HECypa3HOCTEH, KOTOphIE
CYILLECTBYIOT B COBPEMEHHBIX HAYYHBIX B3IJIAaX.

®du3nyeckoe MHPOBO33PEHHUE BBICTYIIAET OCHOBOM HAy4YHOM KapTHHBI
mupa. CienoBaTeNbHO, IPUOPUTETHOE HAINIPABICHUE PAa3BUTUS HAYKH OIpeE-
nenser ¢gusuka. [loaToMy aBTOp mocTaBWi 3ajady, UCXOIsS U3 3aKOHOB U
MPUHIIMIIOB, U3NIOKEHHBIX B bubinu, mpoBecTu ucciaenoBaHUS UMEHHO (u-
3UYECKON KapTUHBI MUPA, 1aTh HauOoJiee TOYHYIO KapTHUHY CO3/1aHus U IBO-
monuu BeeneHHo#, koTopast Moriia Obl OTBETUTh HA MHOTHE IOCTAaBJICHHBIC
HayKOW BOIIPOCHI.

Ha nepBelii B3MIIAL TaKyrO 3aJady BBIIIOJIHUTh HEBO3MOKHO, IIOCKOJIBKY
HaIllA 3HaHUS O CTPOCHUM BCEelleHHON OT 3JIEeMEHTapHOM JacTuiel 10 Mera-
TaJIAKTUKHA HECOBEPILIEHHBI, a 4acTO U JIOXKHbIE. 11 Bce ke aBTOp yBEPEH, 4TO
€CThb HEOCTIOPUMBbIE HAay4YHbIE MOJXOJbI, KOTOPbIE CIIOCOOHBI aTh MPaBUIIb-

HBIA OTBET Ha IOCTABJICHHbBIC BOIIPOCHI.

Hcxonsa u3 U3105KeHHOHN BbIllle HHPOPMALIMK, aBTOP JAHHOW KHUTH ObLI
IABMKMM K TPOBEACHUIO TIyOMHHOTO aHajin3a 3aKOHOB (DM3MKH M 3aKOHOB
bbiTHsA, 4TOOBI, U3JI0KUB MX, JOCTYYaThCs O pasyMa XOTs Obl HEOOJBILIOTO
KOJIMYECTBA UHTEJUIEKTYAJIbHO OJIJAPEHHBIX JIFOACH.

[Ipy npoBeeHNM TAaKOrO aHaIM3a aBTOP AKTUBHO HCIOJIB30BaJl HAJEK-
HBIA MeTOJl To3HaHusi BcenenHol - npeBHIo0 nokTpuHy Jpea Xuszuu [1,
2], xoTopas ObUIa W3BECTHA €IIe BO BPEMEHa BBIXOJa U3PAMJIBLCKOIO Hapojaa
u3 Erumnra u ee cogepanue 3aKiI04eHO B KHUrax bubmuu, To ecTh, MoJHO-

CTBhIO TAPMOHHUPYET ¢ uHbOpMaIHel, npeacTaBieHHon B bubauu. 910 cooT-



BETCTBYET JICCTBUTEIBHOCTH, MMOCKOJIbKY bubius moapoOHo nznnaraet 3akoH
EnnnctBa u 3akon [lomoOws, siBistoniuecs OCHOBHBIM CBOWMCTBOM J[peBa
Kuznn.

ABTop, ucnons3ys 3akoH Equnctsa u 3akon [logoOus, paspaboran Ho-
BYIO MOJIEJIb BOBHMKHOBEHHS U ABOJIONMU BCEIEHHOMN, U3JI0KEHHYIO B 3TON
kaure. Kpome TOro, aBTop cuumrtas HEOOXOAUMBIM B OTACIBHBIX paszjeiax
KOHCIICKTUBHO OCBETUTH BOTIPOCHI, CYUTAIONIUECS pa3paOOTaHHBIMH U TIPHU-
HATBIMU YYEHBIMU MuUpa. K TakuM BOINpOCaM OTHOCSTCA ONMKCAHUE pa3Mep-
HOCTHU TIPOCTPAHCTBAa-BPEMEHH, CHUJIBLHOIO U CJIa00ro B3aMMOJICUCTBUSA, (Pu-
3U4ECKOr0 BaKyyMa, uepapxuu Bceenennon, Ipesa XKusnu n meTonos ucce-
JIOBAHUS C €r0 HUCIOJIb30BAaHUEM, KOCMOTOHUHU, ITUKIMYECKUX MPOLIECCOB BO
Bcenennoii, a Taxxke 3akoHa Ilomobus m 3akona EpuncrBa B bubimm,
cBoiicTB CBsTOro ayxa. COBOKYIMHOCTb 3TUX BOIPOCOB JIOTUYHO MOABOAUT K
HOBBIM KOCMOTI'OHMYECKHM B3IJIsi/IaM, BKJIOYasi pOKJICHUE BEILIECTBA U ILIa-
HETHOW CUCTEMBI, CTPOCHUE aTOMHBIX SIJIEP, AJIEMEHTHBIA COCTaB MAaT€pUH BO
Bcenennoit u Tomy nojgo6Hoe.

ABTOp TOKa3bIBaeT, uT0 bubaus He MPOTUBOPEUYUT COBPEMEHHBIM HAY4-
HbIM JaHHBIM. bosee Toro, mucnoab3yst buoJgeiickyo uadgopmannio u noj-
X0Jbl K TO3HaHMIO BceneHHO#, aBTOp MO-HOBOMY pPAacCMOTPEN THUIIOTE3HI,
BBICTYIAIONIME OCHOBAMU COBPEMEHHBIX HAYYHBIX TEOPHMl, U NMPENIOKUII
CBOM HAy4YHbIe B3IVISIAbI, KOTOPbIE HE MIPOTUBOPEUYAT IKCIEPUMEHTATIBLHBIM

(dhaxTam.

Nucyc Xpucrtoc ckaszan: ‘Bl noznaeme ucmumy, u UCHUHA 0C6000-
oum eac» (Moanna 8:32). OcBOOOIUT OT MPEapacCyaKOB, OT JOXKHOTO IO-
KJIOHEHHSI, OT CIy>)KEHUS 3alOBE/IM YEJIOBEYECKMM BMECTO Clly>keHus bory.
U emie on ckazan: «Bot — ceem mupy. He mooxcem ykpvimucsi 20poo, pacno-

JIOMCEHHbIU HA cope. Kocoa saorcuearom CeeEMUIbHUK, €20 CcmaeAan He noo



MepHbliL cocyd, a Ha NOOCMABKY, U OH ceemum ecem 6 oome. Tak u eawr ceem
nycmup ceéemum nepeo J100bMu, Ymoodvl OHU eudenu eawiu 00opvie oena u
npocnasnanu eauiezo Omua, komopulil Ha Hedecax». (Matdes 5:14-16).

Tak yx OpUHSATO B 3TOM MHUPE, YTO UIMEHHO Halll CBET, a HE Hallla TbMa
6obie Beero nmyratot Hac. Ho Beab Mbl netu boxxbu. Mbl po:KIeHbl, 4TOObI
CHUSITh CBETOM HMCTHHBI, CHAAITh, KAaK ATO JeNaloT AeTu. Y korma Mbl mo3Bo-
JIfieM CHSITb CBOEMY CBeTY, Mbl JaeM JAPYI'MM JIIOAAM BO3MOKHOCTb Jie-
JIaTh TO JKe caMoe.

ABTOp kenaeT, 4ToObl BCE JIOJU IMO3HAIW UCTUHY U CUsUIH. Bo ums

JIro0BU. Bep B 3TOM Ha3HAYEHHUE YEIOBEKA.

[Ipn HamucaHWM KHUTW aBTOP MIMPOKO HCIOJb30Bal HAay4YHbIE HMCTOY-
HUKHU, CIIUCOK KOTOPBIX MPUBOJUTCS B KOHIE KaXXIAOW TJIaBhI, a TaKxke Myo-
nukanuu O6mectBa CropoxeBoit bamau (Watch Tower Bible and Tract So-
ciety of Pennsylvania), B KoTopbIx Han0oJiee TOJHO W TOYHO OTOOPa’KEHBI
BCE acIeKThl OubIeliHoro noecTsoBanus. Kpome Toro, aBTop MCmoiab30Ball
TekcThl bubnuu B pa3HbIX NepeBoiax, BKIKOYas caMblii TOUHBIN nepeBoa Ho-
Boro Mupa. XenaromuMm nonogHuTs CBOM 3HaHH W3 bubnuu aBTOp peko-
MEH/JIyeT TIOCETUTh CalT WWW.]W.0rg, TJIe pa3MelieHa oubsnerinas nadopma-
U1 HA Pa3HBIX S3bIKAX, U HAWUTU OTBETHI HA BCE BOMPOCHI, KOTOPHIE BOJTHYIOT

YHUTaATCIIA. KpOMC TOr0, MOXXHO IIOITPOCUTH IMTOMOIIIH B U3YYCHUU bubmum.

ABTOD
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BBEJAEHUE

Bo BctynuTenbHO# 4acTh MBI KpaTKO paccMOTpuM bubnuio u pazmud-
HbI€ BOMPOCHI, KACAIOIUECSd PEIUTHii MUpPa, C TEM, YTOObI ONPENETUTh, YTO
3agyman Co3znarens s BeeneHHOM, 3eMiM U 4EJI0BEYECTBA, KAKUE 3aKOHBI
OH YCTaHOBWJI MPHU 3TOM, KaKasli PEIUrus COOTBETCTBYET 3aayMKe bora u ka-
KHUE€ PEJINTUU SBJISIOTCS (DAbIIMBBIMU, KAKOBA UX POJIb B YEJIIOBEYECKOM 00-
IeCTBE. JTa KHUTA HE SABISETCS ocoOuem mo u3zydeHuto bubnmu. [Tostomy
Y TIPUBOJIUTCS 3/1€Ch TOJIBKO KpaTkas WH(PpOpMAIUs O HEH, YTOOBI B CIEIYIO-
KX TJaBaX HMCIOJb30BaTh 3aKOHBI U MPUHIUIIBI, U3J10KEeHHbIE B bubmuwu,
JUTSI OCBEIIICHHS HAYYHBIX MpoOieM. M TeM caMbIM 1oKas3aTh, HACKOJIBKO JICH-
CTBEHHBI 3TH 3aKOHBI U ITPUHLIUIIBI.

Korma mbl nokymnaem kakoe-HUOYIb 000pyI0BaHKE JIJISl JOMAILIHETO WIIN
MIPOU3BOACTBEHHOTO MCTIOIL30BAHMSI, MBI, TIPEXJIC BCETO, 0OOpaIaeMcs K UH-
CTPYKLIMM MPOU3BOJUTENS, YTOOBI MPABUIBLHO MCIOJB30BaTh MPUOOPETEH-
HyI0 Belllb. [IpousBogurenem unu TBoprom BceneHHOM M BCEro kMBOro Ha
3emne sBisgercs bor. IloaTomy M MpaBUIBHOTO MCHOJIB30BAHUS KU3HU
(pacTeHuM, >XMBOTHBIX, JIOJIEH M CBOEH COOCTBEHHON J>XHM3HMU) Ha 3emiie
HE0OX0AMMO M3y4yaTh UHCTPYKIMHU TBoOpIIa, 3anucanHbie B bubmmu.

Heo0xoauMoCTh TaKOro OCBEIIEHUS B 3TOM KHUTE CBSI3aHO C TEM, YTO
bubmuto, xak cioBo bora, He0OX0AUMO M3y4aTh W 3HATH BCEM JIIOMSIM, TIO-
CKOJIbKY OHa SIBIIICTCS €IMHCTBEHHBIM MCTOYHWKOM TMPaBAUBONW HH(POpMA-
uu oT TBopua. Penuruu sxe 3Toro Mupa npuiiarator O0JIbIINE YCUIIHS, YTO-
OBl 3TOTO HE CIydrmsioch. Heo0XoauMo 3HaTh MPUYUHBI TAKOTO TOJIOKCHUS
nen.

[Toppobno undopmanust n3 bubnuu uznaraercss Ha NPOTSHKEHUU BCETO
W3JI0°KEHUSI MaTepuana JaHHOM KHUTU. B 3TOM Ke riaBe MpUBOAMUTCS JIMIIb

KpaTKasd I/IH(bOpMaI_II/I}I 0 BI/I6J'II/II/I, KOTOpasd IMO3BOJIMIIAa 3aJI0OKUTb OCHOBAHHC
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JUTSL TajbHEMIIEro ONMMCAaHMs 3aKOHOB M MpUHLIMNOB bubiuu, a takxe amns
OTNMCAHUS SIBICHUN U MPOLECCOB, MPOUCXOISIIINX B IPUPOJIE.

Kpome Toro, paccMOTpeHbl OTAEABHBIE ACIIEKThI OTCTYIJIEHUS OT BEPHI B
bora, yTto mpuBeno K pacuBeTy B YEIOBEYECKOM OOIIECTBE 371a, HACHJIHS,
BCEJI03BOJIEHHOCTH U HUTHIIM3MA. A 3TO, B CBOIO OYEpPE/b, CYIIECTBEHHO 3a-
TOPMO3WJIO MO3HaHUs BCeleHHOM, pa3BUTHE HAYKU U KYJIbTYpPbI, OTCTYILJIE-
HUE OT MOpaJH, 3aJ0KEHHOI B YeJIOBEKe ¢ camoro Hadaja. Kak ciencraue,
POJIUITUCH PEJIUTHO3HbIE TeUEHU (KOTOpbIe MPU3HAIOT CYIeCTBOBaHUE bora,
WIK OTBEPraroT €ro), KOTOpble BHECIM MHOIO 3ja (PEeJUTuO3HbIE BOMHBI,
YHUUYTOKEHUS €PETUKOB OT IIEPKBH, FOCY/IapCTBa WM OT HAyKH U T.1.). JIto-
I HE MOHUMAIOT, YTO TaKO€ MCTHHHOE MOKJIOHEHUE bory, HECMOTps Ha To,
YTO OHU MOTYT ce€0s CYUTATh BEPYIOIIHMHU.

He 3nas npaBabl, OHU CUMTAIOT, YTO U3BECTHBIC PEIIUTUU AEHCTBYIOT OT
uMeHnu bora. [Toatomy cunTaror bora »Ke€CTOKMM M OTBEPTarOT €ro MO3HAHUE
gyepe3 bubnuto. B Takom ciiydae UM HMUYETo HE OCTAETCs, KaK BOCXBAJSATH
3aKOHBI YeJ10BeYeCKOro 001ecTBa, KOTOPOE MbITACTCA PEIIUTh POOIEMBI,
BO3ZHHKAIONINE B PE3YJIbTATEC Pa3BUTHS IUBUIN3AIMUA, B YACTHOCTH, O0Oyde-
HUE rpaMoTe, MEIUIIMHCKOEe 00CTyKMBaHUEe, 00pa30BaHUE U KyJIbTypa U TO-
My noi00HOoe. I OHM He BHUIAT, UTO TaKoe OOLIECTBO PYKOBOJCTBYETCS HE

3akoHoMm JIr00BY 1 3akoHOM 3J14.

2 Kop. 11:14,15. 1 He yauBuTEIbHO, NOTOMY 4TO caM CaTaHa NMPUHUMAET BMJI
aHreja cBera. A MoToMy HET HUYETO HEOOBIYHOI'O, €CIIM U CIIY)KUTENH €ro IMpH-
HUMAIOT BUJ CITy>KuTeNel npaBeaHocTH. Ho ux KoHel OyaeT Mo ux JenaM.

[losTOMy M HE ynMBUTENBHO, 4TO Mncyc XpucToc ckas3a peInruo3HbIM

BOXK1siM M3paniia u o HuX:

Hoanna 8:44. Bamr orerr — JIpsIBOJI, M BBl XOTUTE MCHOJHSTE JKEIaHUS BaIlIeTO OT-
na. OH Obu1 yOwMiillel OT Hayajla U HE YCTOSUI B MCTHUHE, TOTOMY YTO B HEM HET
uctuHbl. Korza oH TOBOPHT JIOXKB, TOBOPUT COOOPA3HO CBOCH CYIITHOCTH, IIOTOMY
YTO OH JDKEI[ ¥ OTEIl JDKH.
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Mardesn 23:3,4. [looToMy Bc€, YTO OHU BaM TOBOPSIT, JIeJaiiTe U coOIo1aiTe, HO HE
HOCTVHaﬁTe KaK OHH, ITIOTOMY UTO OHU T'OBOPAT, HO HC ACJIAIOT. OHI/I CBA3BIBAKOT
TSOKEIBIC HOIIMM M B3BAJIUBAIOT MX HA IJICYM JIIOJICH, a CAMH M TAJbIIeM HE XOTST
HUX NOABUHYTb.

1. buoaus.

bubnus (B mepeBojie ¢ rpedeckoro si3bika PiAio - kHurn) - CBAIMIEHHOE
[Tucanue, Brmouatomiee B cedst 66 kuur. [leprie 39 KHUT HaNMHUCaHBI B OC-
HOBHOM Ha €BPEHCKOM SI3bIKE€ M YACTUYHO HAa apaMEWCKOM. DTH KHHUIHU €IlIe
Ha3bpiBatOT EBpeiickumu [Tucanusmu wim Berxum 3aBeroM. [pyrue 27 kHUT
HalucaHbl Ha TPEUYECKOM SI3bIKE, MO3TOMY HasbiBatoTcsa ['peueckumu Iluca-
HuAMHU Wi HoBbeiM 3aBeToMm.

B nanucanum xaur bubnwm npuHsim ydactue He MeHee 40 My 4uH
(macTtyxu, 1apu, IpoOpoKH, BOXKIU) HAa MpOTsKeHUu 16 BekoB. OHAKO ATH
MY>KUYMHBI HEe Ha3bIBalIM ce0s aBTopaMu KHUT. OHU YTBEPKIAIH, YTO HA HUX

comen ayx bora u nan undopmanuio ot umenu bora.

2 Cam. 23:2. Jlyx MeroBsl roBOpUJT Yepe3 MEHS, M €ro CIOBO OBLIO y MEHS Ha S3bI-
Ke.

Hcaus 61:1. /lyx Bnaasiku ['ocrioga Merossl Ha MHE, moToMy uTo Merosa momasan
MeHSI BO3BelIaTh KPOTKUM Oyiaryto BecTh. OH TOCTA MEHS HCLETSTh COKpPY-
HIEHHBIX CEp/LIEM, TPOBO3IIIACUTh, YTO IJIEHHBIE MOJIy4aT CBOOOAY U y 3aKIIO-
YEHHBIX OTKPOIOTCS IJIa3a.

[TosToMy enMHCTBEHHBIM aBTOpoM bubnuu siBisercs TBopen Bceenen-
HOM, bor. A ynoMsiHyTble My>K4YHHBI BBIIOJIHSIN JHUIIb POJIb CEKpETapen, 3a-

nuckiBatomux Meiciu bora. [loatomy B bubnun ckazano:

2 Tum. 3:16, 17. Bcé [Iucanne BnoxHoBiIeHO borom u mone3Ho mjs o0ydeHus, 1Jis
OOJMYeHUs, 111 UCTIPABIICHUS, ISl HACTABJICHHSI B TIPaBEIHOCTH, 4TOObI Boxuit
YEJIOBEK OBLI CBEIYII BO BCEM, MOJHOCTHIO TMOJTOTOBJIEH KO BCSIKOMY JI0OpOMY
Jeny.

OTH MpOpoUYECcTBa MOKA3alH, 4To bor xemaer ObITh OJMMKE K KKIOMY
u3 Hac (MakoBa 4:8,10).
[lepBbie mroau ObUTM COBEPIIEHHBIMHA KaK YMOM, TaK U TeJoM. OHU MOT-

JIK KUTHh BCYHO Ha 3€MJIC, €CJIN OBI HCYKJIOHHO BBIIOJIHAJIN 3akoH bora.
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CoznaB nepBbIx mrojei, bor momectun ux B Paii, uaeansHo chopmupo-
BaHHBIN can DaeM. Anam U EBa mojaydwin 3aiaHue: MIOJUTHCS U Pa3MHO-
KaThCsl, pacrpocTpaHsATh Pail Ha BCIO 3eMITIO U 3a00TUTHCS O )KUBOTHOM MH-
pe. EnMHCTBEHHBIM TECTOM IJisi IPU3HAHUS JIOJbMH BiacTu bora Obur 3a-
npeT ynoTpeOssTh MIOABI C OJHOTO JIepeBa, KOTOpoe pociio mocpenu Pas.
Jronu ObuIM MpeayNpPekAEHBI, YTO TPHU HAPYIIEHUH ATOTO0 TpeOOBaHUS OHU
cTaHyT cMepTHbIMU. CleaoBaTeNbHO, JIIOAN TOJYyYUIu TpaBo BeIOOpa. by-
Iy4d UCKylIEHHbIMUA CaTaHOM, OHU OTKA3aJIMCh OT bOXKbel BIIACTH, & IOTOMY
corpemin npotuB bora u ero 3akona. CormacHo 3akony bora «3a epex
cmepmby IO CTalu CMEPTHBIMH U NEPEAaIi CMEPTHOCTh CBOUM IOTOM-

KaM.

Pum. 5:12. A noTomy, Kak uyepe3 OJJHOTO YEJIOBEKa rpeX BOIIET B MUP, a UE€pe3 rpex
— CMEepTh, U TaKUM 00pa3oM CMepTh Mepelia Ha BCeX JI0JeH, TOTOMY UTO BCe
COTpELIWIH. .

He3zek. 18:4; 20. Bot, Bce aymm npuHamiexar mHe. Kak gyia orma, Tak U aymia
CbIHA IIpUHAJUIe)KaT MHE. Jlymia, KoTopasi TpeluT, Ta YMpPET... Jlyma, kotopas
rpemuT, Ta yMpET. ChIH HE MOHECET BUHBI 32 TPEXU OTIIA, U OTEI] HE TIOHECET BU-
HBI 32 Tpexu cbiHa. Ha mpaBegHOM mpedyAeT ero mpaBeJHOCTh, a HA HEYeCTUBOM
— €ro HeYeCTHe.

Cobna3HuB nepBbIX JrofAel, CataHa cyuTall, 4YTO TEM CAMBIM OH CJEal
HEBO3MOKHBIM BBINIOJIHEHUE DOXKbEW IMpOrpamMMbl pacrnpocTpaHuTh Panl Ha
BCIO 3€MJII0 M HACEIIUTh €€ COBEPLICHHBIMHU JIOAbMU. CoOrpemmus, JIOAH
craiau padamu rpexa u cmeptu (2 Ilet. 2:19. Obewan um c60600y, camu
OHU Oocmaromcs pabamu NOpoYHOCMU, NOMOM) YMO KMo KeM 0001e8aemcs,
mom momy u paod). Jletu paboB Toxe palbl, a TOTOMY BCE MOTOMKH AJlama U
EBbI HaxoasaTCcst B pabcTBe rpexa u cmeptu. M3 pabcTBa MOXKHO BBIKYNHUTb,
HO JIJI 3TOTO HYKHa TOKAeCTBeHHAasi miarTa. Corpemmin COBEpIICHHbIA Ye-
JOBEK AJaM, COBEpIIECHHAs >KM3Hb MOIJIa Obl BBIKYIUTH YEJIOBEYECTBO OT
BJIACTU rpexa u cmepTu. Ho cpenu mroneit yxxe He CTajlo COBEPUIEHHBIX.

Opnako bor mozabotuiics, 4ToObI 3alyMaHHas UM Mporpamma pa3BUTHS

KU3HU HA 3eMJI€ UCIIOJTHAIACK.
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Hcans 55:10,11. Kak 1oxap 1 CHETr majaet ¢ HeOeC U TyJa He BO3BpaIlaeTcs, MoKa
HE HAMUTaeT 3eMJII0 BJIArOW W HE cienaeT e€ CcrmocoOHOM poXaaTh W JaBaTh
BCXOJIbI, UTOOBI JaTh CEMsSI TOMY, KTO CEET, U XJIeO TOMY, KTO €CT, TaK U CJIOBO,
BBIXO/JIAIIEE U3 MOMX YCT, HE BEPHETCSI KO MHE HEMCIOJHUBIIMMCS, HO CeJIaeT
TO, YTO MHE YIOJIHO, U OCYIIECTBUT TO, AJIS Yero sl MOCJIAJ ero.

Cpazy, nocine Toro, Kak mnepBbi€ JIIOAU COrpelniu, bor Bbicka3an mpo-
pPOYECTBO O CEMEHHU, KOTOPOE pa3AaBUT rojiopy CaTaHe M JIUKBUAUPYET IO-
CIEACTBUSA TOro, uTo caenanu Anam u EBa (beitue 3:15).

UYepes Bcro bubauto mpoxoauT oCHOBHAS TeMa, KOTOpasi KacaeTcs IMo/I-
TBEpKJIcHUs npaBa bora, Topua BeceneHHOM U BCETO )KUBOTO, HA BJIACTh HAJT
€ro TBOPEHHEM. DJTO TPABO MOCTaBWJI mMoj coMHeHue Carana, coOJa3HHUB
nepBbIX JoAeh oTka3arbcsa OT IIpaBienust bora. OxkoHUYaTelIbHOE PENICHUE
ATOTO CIIOPHOTO BOIpoca OymeT ocymiecTBiaeHo yepe3 [lapcTBo HebecHOE BO

riase ¢ Mnucycom Xpucrtom.

Martdes 6:9,10. [TosTomy monuTech Tak: ,,Ham Oren Ha HeDecax, MyCTh CBATHUT-
cs1 TBOE ums. IlycTrs npuaér TBo€¢ napcrso. Ilycts TBOS BoJIst OyAeT U Ha
3emile, Kak Ha HebOe”.

g toro uto6sl cems (Mucyc XpucToc) MpHILIO Ha 3€MIIIO M BBITOJ-
Hui1o wiaH bora, bor co3man Hapo, KoTopoMy Jaid 3aKOH U ¢ KOTOPBIM 3a-
KJIFOYMJI HECKOJIBKO IOPUANYECKUX JOTOBOPOB [1]:

1) cornamenue ¢ ABpaamoM, LIEJIbI0 KOTOPOTO SIBISIETCS 3aJI0KUTh OC-
HoBaHue s npasiienus: Mucyca Xpucra B [lapctse bora (beit. 12: 1-3);

2) CornanieHue ¢ U3paniibCKUM HapoJ0M, KOTOPOE AAE€T 3aKOH U IpH-
BouT Jrojiel kK Meccuu (Xpucra) (Mcxon 24: 3-8);

3) Cornamienue ¢ uapem JlaBuaom, KOTOpoe oKas3biBaeT, 4To MeccuaH-
ckuii mape Oynet u3 pona Jlasuna (2 Lap. 7: 12-16);

4) Cornamenue ¢ Mucycom, KoTopoe AaeT eMmy, Kak NoTOMCTBY «KeH-
[IIUHBDY, UMETh 3aKOHHOE MTPABO BEYHO OBITH IAPEM M MEPBOCBAIIEHHUKOM B

Hapctee bora (Ilcanom 110: 1-6; EBp. 5: 4-6);
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5) Cornaienue ¢ AyXoBHbIM M3pauniem, MoMa3aHHBIMU CBSITHIM JyXOM
yueHnkamu Mucyca Xpucra, 3aKj1apIBaolIee 3aKOHHOE MPAaBO 3THUM YUYECHHU-
KaM CTaTh BTOPOCTENEHHON YacThio «moToMcTBa» (PumM. 8: 14-17);

6) Cornamenune mexay Mucycom XpHuCTOM M €ro NMOMa3aHHBIMHU CBS-
THIM JIyXOM yYE€HHKaMH, 9TOObl OHH B equHCTBE ¢ Mucycom Xpuctom Obun
napsmMu u cBsimeHHrkamu B [{apctse bora (JIyku 22:20).

Takum 00pa3om, 3aKOH CTajl ONMEKYHOM JJIsl U3PamJIbCKOT0 Hapoja, KO-

TOpBIN IIpUBE ero K npuxony Mucyca Xpucra:

Ianaram 3:23-25. OpHako 10 MOSBICHUS BEPHI MbI OBLIN 3aKJIIOYEHBI MOJ] CTPAXKY
3aKOHA, B OXKUJAHWH BEPBI, KOTOPOU HAIIEKAIO OTKPBIThCA. Takum oOpazom,
3aKoH CTaJl HAIIUM BOCIIUTATEIEM, BEIYIIHUM K XPHUCTY, YTOOBI MBI MOTJIH OBITh
00BsIBIIEHBI TIpaBeAHbIMU Onaronaps Bepe. Ho teneps, ¢ mosBieHHEM Bepbl, MbI
0oJbIIe HE TTOJYUHAEMCS BOCITHTATEIIIO.

CrnenoBarenbHO, CPOK AEUCTBUS 3aKOHA 3aKOHUMJIICA C TIpuxoaoM Mucy-
ca XpucTa U IPOJIUTHEM €ro KPOBU B Kau€CTBE UCKYIUIEHHUS OT pabcTBa rpe-

Xa u CMCPTHU HIOI[CI;'I, IMPOABHUBHINX B HCTO BCPY.

Hoanna 3:16. bor mo0ut MUp Tak CUIBLHO, YTO OTAAJ CBoero eauHopoaHoro ChiHa,
YTOOBI KaX/Iblii, KTO MPOSIBJIsiET B Hero Bepy, HE MOrud, HO MMENl BEYHYIO
JKHU3HDb

Crapsbiii 3aBeT npuiien K 3aBepluieHut0. bor npeaynpexaan yepes npo-

pOKOB, 4TO nacT HoBblii 3aBer.

Hepeem. 31:31-34. Bot, HacTynaroT JHU,— rOBOpUT Merosa,— korjaa s 3akiro4y ¢
nomoM M3panns u ¢ nomoMm Wynsl HOBoE coriaiieHue, HE TaKOe COTJIallECHUE,
KaKo€ 5 3aKJIIOYMJI C UX OTL[AMHU B JIEHb, KOTJa B3sJ1 MX 3a PyKY, YTOOBI BBIBECTH
u3 3emnu Erumer. ,,To Mo€ cornamenne OHU HApYIIWIN, XOTS s ObUT UX MY>KEM
U BiaaenbleM ,— ropoput HMerosa». «BoT cornaiieHue, KOTopoe 5 3aKJII04y C
nomom M3pawia nocne tex nHerd,— roBoput Merosa.— Bioxky B HHUX Mol 3a-
KOH U HAnMuy ero Ha ux cepauax. S crany ux borom, a oHM cTaHyT MOUM
Hapoaomy. «M1 yxe He OyIyT y4uTh KaX/Iblii CBOETO OJMKHETr0 M KaXKJIbIi CBOE-
ro Opara, roBops: ,,Ilo3HaiiTe MeroBy!*“ — tak kak Bce OHM OyayT 3HATh MEHS,
OT CaMOT'0 MaJIoro JI0 CaMOro BEJIMKOro,— roBopHUT Merosa.— f mpomry ux 6e3-
3aKOHHE U TPEXOB UX 0OJIbILIE HE BCIIOMHION.

Korga HMucyc Xpucroc otnan CBOIO COBEPIICHHYIO KM3Hb B KaueCTBE

BBIKYIIa YeJIOBEYECTBA OT padCTBA I'pexa U CMEPTH, ACUCTBUE 3aKOHA 3aBep-
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muiiach. M3pannibekuit Hapol B cBoeM OosbIIMHCTBE He npuHsit Mucyca, kak
Meccuro. bonee Toro, oHM pacIsid €ro 3a TOo, YTO OH Ha3bIBaI Ce0s CBIHOM

bora. B cBsi3u ¢ 3TUM U3paryibCKUil HApO TiepecTan ObITh Hapo oM bora.

Mardes 23:37,38. Uepycanum, Hepycanum, yOuBaromuii mpopokoB U MoOUBAro-
M KaMHSIMU TTOCTaHHBIX K HeMY... CKOJIBKO pa3 s XO0Tell coOpaTh TBOUX JCTEH,
KaK Kypula cooupaet noj Kpbuibs cBoux ubluisat! Ho bl He 3axorenu. [Toatomy
3TOT JIOM OCTAaBJISIETCSl BaM MOKHUHYTHIM

Tot ¢akT, 4TO Ha YICHUKOB COIIEI CBITON AyX B JIeHb [[STHUACCITHUIIBL,
TOBOPHUT, 4YTO Tenepb HapoaoM boa cran dyxoemnsiit H3pauns, noma3aHHbIE
CBATBIM AYXOM yueHuku Mucyca Xpucra.

['maBHO¥ Temoit cmyxkenusi Mucyca Xpucra Obuia Bectb o lLlapcTse
HebecHoM. O6 atom LlapctBe Mucyc yunsn cBOMX y4eHHUKOB MOJUThCS bory.
HNucyc roTOBUII CBOMX YYEHUKOB INPOJOJDKHUTH JIEJI0 MPONOBEAM IOCIE 3a-

BEPIICHHUS €ro NpeObIBaHMs B YEJIOBEYECKOM TEJIE.

Mardesn 28: 18-20. Uucyc nomomén u ckazan uM: «MHe JaHa BCs BIAcTh Ha HEOE U
Ha 3emuie. [loaToMy uauTe U Bo BCeX HapoJax MOATOTAaBIUBAUTE YYEHUKOB, Kpe-
cts ux Bo uMs Otma, CphlHA U CBATOTO JIyXa M y4a UX coOJt01aTh BCE, YTO 51 BaM
nosesiel. M g ¢ BaMu BO BCE JHU JI0 3aBEPILIECHUS 3TOM CUCTEMBI BELIEH)

Texctr bubnuu HamonHeH MHOXKECTBOM IpopouecTB. [IpopouectBa, 3a-
nucanHeie B Berxom 3aBeTe, UCMOTHUIUCH B OCHOBHOM J10 poxaeHus ucy-
ca Xpucra. Yacte npopouectB Berxoro 3aBera gaBanach Ha MOCIEIHUE JTHU,

KOTOPBIC COOTBCTCTBYIOT HAIlIUM JTHSM.

Jan. 10:14. U g npummén, yToObl OTKPHITH TeOE, YTO TPOU30UIET C TBOUM HAPOIOM
B MTOCJICIHUE JTHU, TTOTOMY YTO 3TO BHJICHHE OTHOCUTCS K OYIYIIUM JTHIM.

Mux. 4:1. Ho B nocnennue aHu ropa aoMa MeroBbl yTBepauTCa Hall BEpIIMHAMHU
rop ¥ MOJHUMETCS HaJ XOJIMaMH, U K HEW MOTEKYT HapObl.

IIpopouectBa, BeickazanHble Mncycom XpHUCTOM M €ro yd4eHHKaMH, Ka-

Car0TCsA B OCHOBHOM ITIOCJIICAHUX ,Z[Heﬁ.

Mardes 24:4-14. Nucyc ckazan uM B oTBeT: «CMOTpUTE, YTOOBI HUKTO HE BBEN Bac
B 3a0JyX/€Hue, MOTOMY YTO MHOTME NPUAYT O] MOUM HMMEHEM, ToBops: ,,51
Xpucroc*, 1 MHOTUX BBEIYT B 3a01yxeHue. Bbl ycnblmuTe 0 BoifHax, KOTOpbIE
OyAyT MPOUCXOAUTH B pa3HbIX MecTax. CMOTpHUTE, HE yKacalTech, IOTOMY YTO
BCE OTO JOJDKHO IIPOM30UTH, HO 2TO enl€ He KoHel. Hapox moaHumercs mpo-
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THB HapoJa, U HAPCTBO NPOTHB LAPCTBA, U B OJHOM MECTE 3a APYruM OyneT
roJiox u 3emJerpsiceHusi. Bcé sto Hayano myk. Torga Bac OyayTt oTaaBaTh Ha
CTpagaHus U yOuBaTh, M BCE HApOIbl OyAyT HEHABHJETh BaC M3-32 MOETO UMe-
Hu. Torga MHOTHE TIPETKHYTCS U OyAyT mpeaaBaTh IPYT Apyra U APYyr apyra
HeHaBuJeTh. [10SBUTCS MHOIO JIKENPOPOKOB, KOTOPbIE MHOTMX BBEIYT B 3a-
ONyXJIeHUE, ¥ U3-32 POcTa 0e33aKOHHUS BO MHOTHX OXJjajeeT J000Bb. Ho KT0
BBICTOUT /10 KOHIIA, TOT cnacércs. Jta 0Jiarasi BeCTh 0 HapcrBe OyaeT npo-
NMOBeJaHA MO Bceil 00uTaeMoii 3emiie ISl CBHETEJbCTBA BCeM HAPOAaM, U
TOr/AA NPUAET KOHEIl.

1 Tum. 4:1. Ho BIOXHOBIEHHBIE CIIOBA SICHO TOBOPSAIT, 4TO B O0Jiee MO3IHKE BpeMe-
Ha HEKOTOpBIE OTMAIyT OT BEpbl, BHUMAsi BBOJSIIMM B 3a01yK/I€HUE BJOXHOB-
JEHHBIM CJIOBaM U YYEHHSIM JE€MOHOB.

2 Tum. 3:1-5. Ho 3Hai#t To, 4TO B MOCJIETHUE THU HACTYIST HEOOBIYAHHO TPYIHBIC
BpeMeHa. Jltoau OyayT caMOTIOOMBBIMU, TIOOSIIIMMH IEHBIH, CAMOHAICSITHHBIMH,
BBICOKOMEPHBIMH, OOTOXYJIbHUKAMH, HETOCITYIIHBIMU POJIUTENSIM, HebIaroaap-
HbIMU, HEBEPHBIMH, JTUIIEHHBIMU POACTBEHHBIX YyBCTB, HECTOBOPUYUBBLIMH, KJiE-
BETHUKAMHU, HE MMEIOIIMMHU CaMOOOJaaHusl, 0)KECTOUEHHBIMH, HE JIIOOALIIUMU
TOOPOJETENLHOCTD, MPENaTeIsIMA, CBOCHPABHBIMH, TOpJCIAMH, ITIOOSIIUMU
YIIOBOJIbCTBHUSA, HO He Jto0sAumMHu bora, nmeromumu Bua npenanHoctu bory, Ho
oTBepraromumMu €€ cuity. OT Takux yAajasncs.

[Tocnenneit kuurot bubnuu sBisiercs kaura « OTKpOBEHUE», B KOTOPOM
OTMCHIBAIOTCS TOCIEAHUE JHU CHUCTEMBI Bellled, Kak OyAeT yCTaHOBJIEHO
[HapctBo HebGecHoe, OyayT YHUYTOXKEHBI BCE IIapCTBa (MPAaBUTEILCTBA) MUpPa
u cucrema ¢anpmuBbix penuruii (Otkp. 17:16; 18:1-8), mouemy omHoBpe-
MEHHO C 3THM Ha 3eMJie OyJIeT MHOTO 3J1a (TsKeJble BpeMeHa): BOMHBI, T0JI0]]
SIUAEMUU, 3eMJIETPSICEHUsI U TOMy MojoOHoe. Ileproa koHIa 3aBepuInTCS
JlyXOBHO#1 BOWHOI, KoTopasi HasbiBaeTcs ApmareioH . CaTaHa M ero jemMo-
HbI OynyT yaanensl ¢ 3emun (Otkp. 20: 1-3), Bons bora pacnpoctpaHuTcs Ha
Bcto 3emmo. Ha 3emne B Teuenue 1000 et Oyaer BocctaHosieH Pait u ye-

JIOBCUCCTBO CTAHCT COBCPIICHHBLIM, KaK U 3aJlyMall U3HA4YaJIbHO TBopeu.

Otkp. 20: 4-6. U s yBUzIen mpecToibl U TEX, KTO cuaen Ha Hux. Mm Oblna mana
BJIACTh CYIUTh. S yBUJEN NyIIM Ka3HEHHBIX TOMOPOM, 3a TO, YTO OHH CBUACTEIIb-
ctBoBaiu 00 Mucyce u roBopmwim o bore,— Tex, KTO He TOKJIOHUJIICS 3BEPIO U €T0
M300paXEHUIO U HE MPUHSUIT 3HAK Ha JI0O ¥ Ha pyKy. OHU OKUIIU U LIaPCTBOBAJIH C
Xpuctom ThIcsay JeT. (OcTanbHble U3 MEPTBBIX HE OXKIJIM, ITOKAa HE OKOHYMUJIIACH
ThICSIYA JIET). DTO — MepBOe BOcKpeceHue. CUacTIuMB U CBAT, KTO y4acTBYET B

'O ToM 1He WM Yace He 3HAET HUKTO: HU aHTeNsl Ha Hebe, Hu ChiH, a 3HaeT TobKo Orer. CMOT-
pute, 60ApCTBYITE, MOTOMY UTO HE 3HaeTe, Koraa MpuAET Ha3HadeHHOe Bpems (Mapka 13:32,33).
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MepBOM BOCKpeceHuH. Hamx HuMu BTOpasi cMepTh HE UMEET BJIACTH, HO OHH OyayT
csmeHHKamMu bora u Xpucra u OyayT apcTBOBATH C HUM THICSUY JIET.

Ddec. 4:13. 9TOOBI B UTOTE€ MBI BCE IOCTUTIIA €AMHCTBA B BEPE U B TOUHOM 3HAHUU
Croina bora, 3penocT B3pociaoro 4ejioBeka, Mepbl pa3BUTHS, KOTOpPasi MPUCY A
MoJIHOTe XpHucTa,

CormacHo bubnuu Bepa mompasymeBaeT TBepJoe YOexICHHE B CYIIe-
CTBOBAaHUU YETr0-TO HEBUAUMOI'O, OCHOBAHHAS HA HEONMPOBEPKUMBbIX I0Ka-
3aTeibCcTBaxX. YemoBek, KOTOPHIA Yepe3 Mo3HaHMe OOHAPYKHBAET BEPy B
bora, cuutaer Ero ob6emanusi HaCTONbKO HAJIEKHBIMH, YTO IS HEe OHM Kak
OBl YK€ OCYILIECTBUIIUCH.

Kaxnpiii umeer mpaBo Ha cBOW BBIOOp. OMHAKO, TIOCKOJIBKY OT HETO
MOJIHOCTBIO 3aBUCHUT €ro OyJyliiee, HyKHO MPUCITYIIUBATbCS K OMOIeHCKOMY

IMPCAOCTCPCIKCHUIO:

Martdes 7:13, 14. Bxoaute uepe3 y3Kkue BOpOoTa, IOTOMY YTO IIMPOKA U MPOCTOPHA
Jopora, Beayiasi K rudenu, 1 MHOTHE HIYT €10, TOTJa KaK y3KH BOpOTa U TecHa
Jlopora, Beaymiasi K *Ku3HH, U HEMHOTHE HaXOJT e€.

Mardes 25: 31-34, 41. Korna ChiH yesioBeUeCKU NPpUAET B CBOEH CJIaBE U C HUM
BCE aHTeJIbI, TOT/Ia OH CSAJIET Ha CBOM BeIMUYECTBEHHBIN mpectou. [lepen Hum Oy-
IyT coOpaHbl BCE HAPOJbI, U OH OTACIUT JIF0JIeH APYT OT APyra, Kak MacTyx OT-
JENISIeT OBeIl OT K03710B. OBEI[ OH MOCTABHT 10 MPABYIO PYKY OT ce0sl, a KO3JIOB
— no aeByto. Toraa mapb CKaxeT TeM, KTO 10 MpaBylo pyKy oT Hero: ,,[IpuauTe,
6narocioBnénHbsie MouM OTIIOM, HAaclaeayiTe apCTBO, MIPUTOTOBIEHHOE BaM OT
OCHOBaHUs MUpa... TOT1a OH CKaXeT TeM, KTO I10 JIEBYIO PYKy OT Hero: ,,Vnure
OT MEHS, IPOKJIATHIE, B BEUYHBIM OIOHb, IPUTOTOBJIICHHBIN J[bSIBOIIY U €ro aHre-
Jam

Brop. 30:19. [IpussiBaro B CBUAETENN NPOTHUB Bac CETOAHS Hebeca W 3eMITIO:
OPEIUIOKWIT BaM JKU3Hb U CMEpPTh, OJIArOCIOBEHHE M NPOKIsATHE. BpiGepu
’KH3Hb, YTOOBI THI )KUJI, THI CaM U TBOE MMOTOMCTBO.

bubnus yHukanpHa BO MHOTMX OTHOIICHUSX: OHA COAEPIKHUT JOCTOBEP-
HBIE MPOPOYECTBA, TOYHBIE C HCTOPUUYECKON U HAYYHOU TOYKHU 3PEHUs, BHYT-
PEHHE COIIACOBAHHAsSL, IIPEAOCTABIIAET IIPAKTUYECKOE PYKOBOJACTBO. A MOTO-
My, ecny bubnust ykaspIBaeT MmyTh K BEUHOM KU3HHU, pa3Be OHA HE 3aCITyXKH-

BAaCT HAIICTO IMPUCTAIIBHOI'O BHUMaHUs?!

TCHCpB HCMHOI'0O OCTAHOBHUMCS HaA ITPOSABJIICHUHN 1100BHU B bubnmu.
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B bubnun paccmaTpuBaroTcsi pazHble BUIBI JIIOOBU. B pycckoMm s3bike
CIIOBO «JTFOOOBBY» UCIIONIB3YETCSI BO BCEX Cirydasx ku3Hu. B bubnmnm ke pas-
HBIM BHJIaM JIOOBH COOTBETCTBYIOT pa3Hble cioBa. OOpaTM BHHUMaHHE Ha
9TH CJIOBA, KAK OHU BBIPAYKAIOTCS B IPEBHEIPEUYCCKOM SI3BIKE.

B npeBHerpeueckom si3bike J000BH 0003HaYaIach B OCHOBHOM YETHIPh-
Ms CJIOBAaMH U X Pa3IMYHBIMU hopMaMu: cmopeé, 3poc, ¢unia n azdane. Ko-
r7ia TOBOPUTCS, UTO bor ecTh 11000Bb, HCIIONIB3YETCS CIOBO azdne.

B naHHOM KOHTEKCTE aedne 03HAYaAET JII0OOOBb, KOTOPast PyKOBOJICTBYET-
csi nmpuHuunamu, CpaBHUB CIIOBO gedne C JAPYTMMH CIIOBaMH, KOTOpHIE B
bubauu 0603Haual0T JH000BB, MBI JTy4IlIE [TOIIMEM, KaKylO JTI000Bb HAM HYX-

HO IMPOABJIATS.

EcTecTBeHHYI0 MPUBSI3aHHOCTh, KOTOPYIO HCIBITBIBAIOT JIPYT K JPYTY
YJICHBI CEMbH, TPEKH YaCTO HA3bIBAJIU CIOBOM CHMOp2e. XPUCTUAHE CTAPAIOT-
Csl TIPOSIBJIATH JIFOOOBH K CBOMM POJHBIM. [laBen mpeackazan, 4yTo B mocie-
HUE THU OOJBITMHCTBO JIOJCH OyIyT «JIHMIIICHHBIMUA POJACTBEHHBIX UYBCTB)»
(2 Tum. 3:1, 3). U neiicTBUTEIBHO, B COBPEMEHHOM MHPE («IIOCIEIHUE THW))
MaJjio KTO UCTIBITHIBAET K CBOMM OJIM3KUM Ty JIF0O0O0Bb, KOTOpAs JIOJKHA OBITh
B cembe. CunTaeTcss HOpMaJIbHBIM, YTO KCHIIUHBI JEIat0T a0OPT, MHOTO JIIO-
7eil He 3a00TATCA O CBOMX MPECTapelbIX POTUTENAX, CTPEMUTEIBHO PacTeT
YHUCJIO Pa3BOJIOB U T.J. Bce 1eno B HeocTaTKe pOACTBEHHBIX YYBCTB (cmop-
2e).

[TonmuHHas MFOO00Bb K WiIEHAM CEMbU MOOYXMAeT JoJeH 3a00TUTHCA O
MPECTAPEIBIX POJAUTENISIX M HE YKJIOHATHCS OT WCIOTHEHHS O00sS3aHHOCTEH
nepen cBoMMH aeThbMu. OHa Takke MOOYXKIaeT poauTeNnei u3 JItoOBH HaKa-
3bIBAaTh JIETEH, KOTJA 3TO HEOOXOIMMO, W yAEPKUBAET UX OT TOTO, YTOOBI,
JEUCTBYS IO/ BIUSTHHEM 3MOIIHMMA, TTO3BOJISATH JETSAM CIUIIKOM MHOTOE (D).

6:1—4).
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JIr060Bb MEXIy MYXKYHHON U KEHIIUHOH (3poc), COeNMHEHHBIMU Y3aMU
Opaka,— 310 mouctuHe aap ot bora (Ilput. 5:15—17). Ognako Te, KTO MO
BIOXHOBCHHEM CBBINIC MUCaIX buOIMIO, HE HCIONB30BAIM CIOBO 3pOC,
O3HAualoIlee YyBCTBEHHYIO JIOOOBb, MOCKOJIbKY OPEBHHE TPEKU MOUYUTAIU
apoc kak 6ora. YToObl y HaC HE Pa3BWIMCh C KEM-TUOO OTHOIICHUS, OCHO-
BaHHBIC TOJIBKO HAa (PM3UYECKON MPUBJICKATEIHHOCTH, MBI JOJDKHBI CACPKH-
BaTh YYBCTBEHHbIE MOPBIBBI C IMOMOIIBIO OHUONEHCKUX MNPUHIMIOB. Tak
IOHOIIIM U JIEBYIIKH, €CITU OHM JKUBYT MO OMONCWCKUM MPUHITUTIAM, CMOTYT
COXpaHUTh HpaBCcTBeHHYIO yucToTy (1 Kop. 7:36; Koi. 3:5).

Baxnyto ponp B Opake urpaer poMaHTHYeckas Jt00OBb (3poc), a B
cYacTIMBOM Opake y MykKa M >KeHbl BO3HUKAET IIyOOKasi MPUBSI3aHHOCTh U
pacteT ux npyxoa (¢purua). Ho eme 6onee BaxxHOE 3HAUCHUE UMEET JIFOOOBbD,
0003HaUYECHHAs TPEYECKUM CIIOBOM aedne. ITO TH000Bb, KOTOPYIO MBI pa3BH-
BaeM k Merose, k Mucycy u k HamuMm OnmxkHuMm (Matdes 22:37—39). Oto
J11000Bb, KOTOPYIO MPOSBISAET K uenoBeuecTBy Merosa (Moanna 3:16).

bpak sBisercs csimeHHBIM gapoM oT Herosbl. Ilostomy cympyru
JOJOKHBI OBITh BEPHBIMU CBOeMy coto3y. Koria B Opake BO3HHKAIOT TPYIHO-
CTH, OHM HE MUIYT AJIsi ceOsl JIETKOro BBIXOJA Yepe3 pa3Bojl, KOTOPHIA HEHa-
Buaut bor (Manaxus 2:16. Beov s Henasuocy pazeoo,— cosopum Heeosa,
boe M3pauns,— u moeo, kmo noxpwvleaem c80oi0 00excoy HACUIUEM,— 2080-
pum Heeosa souncmse.— Cnedume dce 3a c60uM OYyXoM U He nocmynaiime
8epOJIOMHO), HO WCKPEHHE CTaparoTCs MPOSBIATH OOTOYTOAHBIE KadecTBa,
4YTOOBI UX CEMbs ObUIa CUACTIMBOU. Takue yCUJIMs MPUHECYT HEMpPEXOsiiee
cuactbe (D. 5:33; EBp. 13:4).

JIro60Bb CBSI3BIBAET CYNPYrOB U BBHI3BIBAET B HUX JKEJIaHHE JETaTh BCE
camoe Jydinee Ha Omaro npyr apyra u nereil. Korna ceMbu cTalKMBaIoTCs €
TPYAHOCTSMH, JTFOOOBH MTOMOTAET COBMECTHBIMHU YCHIIMSMHU MPEOJI0JIETh HX.

[To Mepe TOro Kak Cympyru CTaHOBSITCS CTapiie, JIIOOOBh MOMOTAET UM U
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JajbIle MOAACPKUBATh U IIEHUTh APYT Apyra. «JIF0OOBb... HE UILIET CBOETO,...
BCE€ MOKPBIBAET, BCEMY BEPHUT, BCErO HAJEETCs, BCE MEPEHOCUT. JIt0OOBh HHU-

koraa He nepectae™» (1 Kopundsaunam 13:4—38).

JIr060Bb MEXTy ApYy3bsiMU 0003HauaeTcst B bubmnuu cinosom gunia. 310
CIIOBO TaK)K€ MOXET MEPEeBOIUTHCS KakK «IapyxOa». UToObl mpyxba Oblia
POYHON, HEOOXOIUMO MPUMEHSTh COBET: JIOMOJIHUTH «Opatostodue» (gu-
naoenghua, ot ¢uroc — «APYr» U aodeirghoc — «Opat») JHO0BBIO (azdne)
(2 Iletpa 1:7). bubneiickue NPUHLMITBI TOMOTAIOT MPOSBIISTH PACCYAUTEb-
HOCTb TIpU BBIOOpE Apy3eil u n30erarh «ImIoXoro OOIIEHU», KOTOPOE «IOop-
TUT noJae3Hbie npuBbiukm» (1 Kop. 15:33).

B oTHOmEeHWH pa3HUIBI MEXAY TPEUYECKHUMH CIOBAMH aedne W ¢uiia
CJIeyeT OTMETHUTD, YTO uia SIBISETCS CIIOBOM, MOAPA3yMEBAIOLIUM TEIIO-
Ty, OJM30CTh U MPUBA3AHHOCTh, B TO BpeMsl Kak aedne OOJbIlIe CBA3aHO C pa-
symoM. [loaTOoMy, XOTSi HaM MOBeJeBaeTCs JIOOUTH (aedne) CBOMX BpParoB

(Mardes 5:44), Mbl HE UCTIBITHIBAEM K HUM MPUBSI3aHHOCTH.

Heckonbko cioB 00 numenu bora.

B mMupe ectb MHOTO GOTOB, KOTOPBHIM TMOKJIOHSIUTUCH WJIA TIOKJIOHSIOTCS B
HaIle BpeMs JIFOAH. Y KaKJI0TO U3 HUX €CTh CBOe MMs. UTOOBI HE TIyTaThCS B
oorax, bor bubauu Toxxke umeet umsi: Merosa. Ono B EBpeilickux Ilucanusx
(BerxoMm 3aBere) BeTpeuaercs 6943 pasa B dopMme TeTparpaMMaToHa’ .
Opnako, B ApEeBHUE BpeMEHA MYJIEU BBEIU mMpaouyuio, COriiaCHO KOTOpPOH
3ampelaioch UCIoNb30BaTh UM bora. Torga ke 3aMEHUIIM €ro TUTYJIOM
['ocriogs. B coBpeMeHHBIX TMepeBOAax €ro IMOYTH Be3/Ie€ BHIOPACKHIBAIOT.
Hanpumep, B CuHogansHOM nepeBojae uMs bora Bctpeuaercs Bcero 9 pas. B
yactHocTH, B Hcxon 15:3 ckazano: "I'ocnode myxnc opanu, Hecoea ums

Emy". B npyrux mepeBogax bubnuu ero mepeBOAYUKN COBCEM BBIOPOCHIIH

* CII0BO «TeTparpaMMaTOH» O3HAYAET «YEThIPE GYKBBD».
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umMs bora, TeM 3asBiss 0 cBoeM HempusTud bora, kak TBopua Bceenennoit u

KU3HU Ha 3emuie. B bubuu ckazaHo:

HNepemunu 23:27. OHU AyMaKOT 0 TOM, KaK ¢ MOMOIIbI) CBOMX CHOB, KOTOpbIe
OHH PacCKa3bIBAIOT JAPYT APYIY, 3aCTABUTH MOl HAPOJ 3a0bITh MOE MMH, KAK
U MX OTHbI 3206111 MOE nMs u3-3a Baaja.

B noarsepxeHue 3Toro couuieMcsa Ha nucbmMo oT 29 urons 2008 roxa,
B KOTOpoM BarukaH naBas ykazaHue enuckornary Kartoqnueckoil HepKBU He
ynoTpeOJIATh U HE MPOU3HOCUTHh UMeHM bora, a npu nepeBoae bubnuu ero
uMs 3aMeHHUTHh cioBoM ['ocmonp (Lord), koTopoe SBIsSE€TCS IKBHBAJICHTOM
cinoBam Anonait u Kupuoc [2]. U 3T0 1ipu TOM, 4TO, MOXKATYH, KOKABIM JE€Hb
OHM MPOU3HOCAT MOJIUTBY "OTue Ham'", B KOTOpou ckaszaHo: "/a ceamumca
uma Teoe". Kpome Toro, B bubnuu tpu pasza yTBep>KaaeTcs, 4To "Kamabli,
k1o npu3oBer Ums Uerossl, cnacerca" (Mounp 2:32, esuus 2:21, Pum-
nsaam 10:13), a B Ilcanmmax 50:15 ckazano: "llpuzosu mewns 6 Oenvb Oeo-
cmeusi. A uzbasnio mebs, u mol npocrasuus mens". Ho kak 3BaTh? A Tak,
kak yums Mucyc. Beas ol otkpeiBai irogsam ums bora (Moanna 17:26).

31ech HEOOXOAMMO BCIIOMHUTH 00 OJHOW Ba)KHOW OCOOCHHOCTH JPEB-
HUX SI3BIKOB. J[JIs1 IpEBHUX HE UMETh UMEHU 3HAYUJIO HE cyliecTBOBaTh [10].
TecHast cBsi3p UMEHU ¢ OBITHEM SICHO BHHA B TMEPBBIX CTPOKAX BABHIIOHCKOMN
MOAMBI O COTBOPEHMHM Mupa «IDHyma siui»: «Korma BBepXy HE Ha3BaHO
He0o, a cyIia BHU3Y OblIa O€3bIMSIHHA. ..», T.€. KOTrJa He ObUIo Heba U 3eMJIH,
T.€. KOTJIa HUYETO HE OBLIO.

Opannysckuii 6udnenct Aupu Kazenb B «CiioBape 0ubeiickoro 6oro-
CJIOBUSD» TOBOPUT, YTO MMSI B MIPEACTABICHUH JAPEBHUX OMPEACIISIIO Mecmo,
KOTOPOE JIOJKEH 3aHMMAaTh B MUPE €ro HOCUTENb: bor 3aBepiiaeT TBOpeHUE
Ha3bIBAHUEM MMEHU KaXKJI0T0 CO3JaHus — JHs, HOUYM, HeOa, 3eMJTH, MOPSI.

A nockonbky bor cymectByer, oH TBopeln Bcero, To oH 00s3aTeIbHO

JOJIZKECH MMCTh ums! 1 on ero mmeer. bor cam oO0BSIBHII JIOOAM CBOC HMMI,
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YTOOBI OHU MOHUMAJM €r0 MECTO, €ro 3aMbICell, €ro KauecTBa, €ro BO3MOXK-
HOCTH BO BceneHHO.

B pycckom s3bike mpunsta ¢opma umenu Tsopua - HMerosa, koTopoe
3HAIOT B TE€YEHUE COTEH JIeT. BakHO 3HATh 3HAYEHUE 3TOI0 UMEHU. DTO UM
Ha JPEBHEEBPEHCKOM SI3bIKE SIBIISIETCS Kay3aTUBHOM (OpMOil riarosia xaBax
(M), uTOo 03HauYaeT «OBIThY WM «CTaHOBUThCS» (bbIT. 27:29. Exkin. 11: 3,
[IAMY).

B knure "The Oxford Companion to the Bible" 3nauenue sToro umeHu
OMpeNeNsieTcss Kak «OH MPUYMUHSIET OBbITh» WU «IPUYUMHUT ObITH». MTak,
MOKHO CKa3aTh, YTO JIMyHOE uMs TBopia OykBaibHO O3HauYaeT «OH npuyu-
Haem Obimby». OHO TOTYEPKUBAET HE JEATENIBHOCTh [BOpLA B JAJIIEKOM
MIPOILJIOM, & CBA3aHO C T€M, YTO bor HamepeH crenarTs.

VY rnarosjoB Ha APEBHEEBPEUCKOM fA3bIKE, KaK MPABUIIO, TOJBKO JIBa BU-
na. Bua, KOTOpbIM UCIIOJIB3YETCA B UMEHU TBOpIla, «03HAYAeT AeHCTBHE B
npoiuecce ero pa3sBUTHsI, OHO BHIPAKAET HE MPOCTO VIUTEJIbHOCTH Jeil-
CTBHSI, a pa3BUTHe JeilicTBUS OT HavyaJja 10 koHua» ("A Short Account of
the Hebrew Tenses"). Takum o6pa3om, cBouM nMeHneM bor cBUaeTenbCTBYET
o ce0e, KaKk 0 TOM, KTO, aKTUBHO JIEHCTBYs, CTpeMHUTCs K cBoeil 1ienu. [1o me-
pe pa3BUTHUsA JeHCcTBUA OH cTaHOBUTCS Mcnonnurenem obemanuit [3].

Ero ums 00bI9HO yKa3bIBaeT HA TO, YTO MHUITUATOP JEHCTBUS TOOYXKIa-
€T KOro-audo WU YTO-TM00 MPOU3BOAUTH ACHCTBUE. DTO ONpe/eTICHUuE XO-
pomo onuckiBaeT poiib MeroBsl kak co3garens Bcero u McnoaHuTtens cBOUX
HaMmepeHuid. OH Jan cyuiecTBoBaTh BCENEHHON M pa3yMHBIM CO3JaHHUSM, a
TaKXe NPOJOJDKAET JaBaTh OCYLIECTBIIATHCSA CBOEH BOJIE U HAMEPEHUSM, HE-
B3Upasi HU Ha KaKUe MPENsITCTBUS.

Ho Herosa He TOJIBKO MOKET CTaTh TEM, KEM IOXKEIIAET, AJIsI UCIIOJIHE-

HHA CBOCIO HaMCpPCHMHA. B ero mMmeHu 3aj0)KeH 3HAYHMTEIHLHO OOBIIHMI

? IepeBos apxumanaputa Makapus.
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cMbicia. OHO Tak)Ke O3Ha4yaeT, YTO OH JA€T CTAHOBHUTBLCS CBOMM TBOPEHUSM
TeM, KeM HeoO0XoauMo (Iub0 4eM HeoOXOIMMO) JIJIsi UCTIOJIHEHUSI €TO HaMe-
penuii [4]. B cooTBeTcTBUM CcO 3HaueHueM cBoero umenu HMerosa gan Horo
CIIOCOOHOCTH, HEOOXOIMMBIE ISl CTPOUTEIBCTBA KOBYETA, fai [ eeony cmo-
coOHOCTH OBITh TOOJECTHBIM BOMHOM M BOEHaudaidbHUKOM, nan [laBmy cmo-
COOHOCTH OBITh aIOCTOJIOM JIJISL IPYTUX HAPOJIOB M T.I.

W mocnegHee, 9TO KaKETCsS aBTOPY BaXKHBIM, 3TO MHEHHE O bubimn
owiBIIeTO nupekTopa bputanckoro myses ®penepuka KeHboHA, KOTOPHIA
ckazaj: "ApXeoJyiorus eIle He cKazaja CBOEro IMOCJIEIHEro CJIoBa, HO MOJIy-
YEHHBIC B HACTOSIIEE BPEMS PE3yJIbTaThl MMOATBEPKIAIOT TO, YTO MOJCKA3BI-

BacCT BCpa, a KMMCHHO: 0T Pa3BUTHUHA HAYKH bubaust T0JIbKO BBIUT'PBIBAET

"
[5].
2. lapBMHH3M, 3BOJIOLMOHHU3M, aTEU3M.

HccnenoBanre METOIOJOTMM HAYYHOTO TBOPUYECTBA COBPEMEHHBIX yue-
HBIX TOKA3bIBAET, YTO BCE OHU SIBIIIOTCS TIIYOOKO PEIMTHO3HBIMU JIIOIbMHU.
OnHako, 1ipyu 3TOM OJIHM Ipu3HalOT bora, kak TBopua BceneHHoil, BbICOKO-
uHTeUIeKTyansHoro KoHctpykropa, mobsmero OTia, co3aasmero Beenen-
HYIO, BCE )KMBOE€ U YEJIOBEUECTBO C OINPEICICHHOMN LENbI0, U HEYKJIOHHO BBI-
MOJIHSAET CBOIO MpOrpaMmy co3aanusd. Jpyrue ke npu3HatoT TBOPLIOM BTOPO-
ro 6ora, KOTOPBI JIUIIIEH WHTEIJICKTA, COBEPIIICHHO HE HHTEPECYETCS IO Tb-
MU M COBCEM HE MMEET IporpaMmbl co3aaHus. Itoro 6ora 30ByT "Ero Be-
audyectBo Cienout Cuayuai". J[a enie kakoil BOMHCTBEHHbIN! BouHCTBEH-
HOCTh €MY HYXHa JIJIl TOTO, 9YTOOBI OOBSBUTH YEJIOBEKA MPOJTYKTOM DJIEMEH-
TapHBIX XUMUYECKHUX MpoleccoB. Ecii 4be-TO MHEHHE C ATUM HE COrJjalia-
JIOCh, YEJIOBEKA YHUUTOXKAJIM «BO MUMSI HAyKW». DTO OMSTh XKe rojas Bepa, a

He JyeTkas Hayka! CremoBaTeabHO, MBI UMEEM CBOCOOPA3HYIO PEIUTHIO, HO-
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By10 opmy penuruu: peaurun 3iaa, Tembl, Hacuaus, nopoxaatonieit sxe-
JaHWE YHUYTOXKATh 3a yOexaeHus [6].
HNuTtepecHo, uTo nipu 3ToM TniepBhiit bor (Teopey) xoueT, 4TOOBI €10 MO-

3HaBaju, YTOOBI 3HAIU BCIIMYCCTBCHHYTO IICJIb €TO TBOPCHUS:

Hoanna 17:3. YTo0bI HMETh BEYHYIO KH3Hb, HEO0X0AMMO NPHOOpPETATh 3HAHUS
0 Tede, eAMHCTBEHHOM UCTUHHOM bore, u mociiannom To0oi Uucyce Xpucre.
Pum. 1:20. Ero HeBuanMble KauecTBa: BeUHasi CHJIA U 00KeCTBEHHAs] CYIIHOCTh
— $ICHO BH/JHBI OT COTBOPEHHMSI MHPAa, IOTOMY YTO OHH PACIO3HAKTCH 4yepe3
TO, YTO CO3aAHO, TAK YTO HET UM ONIPABJAHMS.

Pum. 12:2. U He cooOpa3yiiTech 00JiblIIe ¢ ITOM CHCTEeMOM Belleid, HO Mpeodpa-
3yliTecb, OOHOBJISISI CBOM YM, YTOOBI BaM Y/JAOCTOBEpPATHCH, B 4éM COCTOMT
noopasi, ’keJJaHHAS U coBeplIeHHAas BoJiA bora.

Bropoii 6or (Cnenoit Crnyyail) He UMeeT HUKAKOW 1eJH CO3TAHMS,
MO3TOMY KM3Hb Ha 3emiie JJi1 BEPYIOIIMX y HEro HEe MMEET HUKAKOM mep-
cnektuBbl. HeT u Haka3aHus OT ATOro OOra 3a HeMmpaBeaHbIC fIeha. A TOTOMY
MO>KHO TBOPHTH 3J10.

[Ipotiecc HayyHOTO MO3HAHUA TPEOYET OT YUEHOI'0 BAYMUYUBOIO aHAIN3a
BCeX BO3MOKHBIX MOJeJel, KOTOPbIE COOTBETCTBYIOT HU3y4aeMOMY SIBJE-
HUIO, C TeM, YTOObI HAWTH BEPHBIN 000CHOBaHHBIN O0TBET. OJIHAKO CTOPOHHU-
KM BTOPOTO OOra KaTerOpHYECKH OTBEPTal0T BO3MOXKHOCTh aHAIN3a HAYYHBIX
(aKkTOB ¢ MCMOJB30BAHUEM IIpOIlecca TBOPEHUS, €CIIM MOJIETb HE COrJIacyeT-
Csl C IEATENIbHOCTBIO CIIENOro cirydas. Takum 00pa3om, CTOPOHHUKHA BTOPOTO
Oora MoIYEpPKUBAIOT, YTO UX OOT y)KAaCHO AOTMATHYECKHil U HE JTOMyCKaeT
MBICJIA O TIpUYacTHOCTU bora BeenenHoil k TBOpeHuto. 3/1ech IpocMaTpuBa-
€TCs HapyllIeHUE Ba)KHOIO IMPaBUiia, COMNIACHO KOTOPOMY Y4Y€HBbIH [10JIKEH
NpU3HaBaTh (PaKThl, K KAKOMY Obl BHIBOJY OHU HU BeJu!

BaxHO MOHSATH, UTO TaKO€ OTTOPA’KUBAHUS CTOPOHHUKOB BTOPOro Oora
ot TBOpla OTHO3HAYHO CBUAETEILCTBYET O CIa00OCTH MO3ULUN BTOPOro 0o-
ra. Ecnu cTopoHHUKH BTOPOTO 60ra AOMYCTSAT BO3MOXKHOCThH aHaIM3a Hay4-
HBIX (PAaKTOB C MCMONIb30BaHUEM 3aKOHOB bora-TBopia, Torna norudHeT Bepa

BO BTOpOro Oora! A 1Jisi cOXpaHeHusl TaKO BEPbI U CO3/IaHHOM BEPOil B 3TO-
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ro 6ora cucreMbl 3712 HYXHO IOCTaBUTh Oapbep, cBoeoOpas3Hyro bepiun-
CKYIO CTEHY, IPOTHB NPOHUKHOBEHHs 3aKOHOB bora-TBopua Kk HaydHOMY
TBOPYECTBY.

B Teuenne npumepHo noayropa BekoB Teopus Yapnssa JlapBuHa U Teo-
pys DBOJIIOLMY, BO3HHUKINASL HA €€ OCHOBE, IT0JIb30BAJIACH OTPOMHENIIIEN I10-
nyasipHocThi0. HekoTopble oOpa3zoBaHHbBIE IO, BEPOSTHO, MpEANOaraim,
4yTO Bepa B bora B UTOre CTaHET YJEJIOM JIMIIb HEBEKECTBEHHBIX, JIETKOBEP-
HBIX ¥ HAMBHBIX JItoJiel. OIHaKO HUYEro noA00HOro He mpou3onuio. Muorue
YUYEHBIE OTKPBITO BBIpAXaroT CBOXO Bepy B TBopua. XoTs, BO3MOKHO, OHU HE
cuntaroT bora n1MyHOCTHIO U HE AOBeps0T bubinu, HO Bce e OHU yOexe-
HBI B TOM, 4YTO Pa3yMHOE€ YCTPOMCTBO MUpPa FOBOPUT O CYLIECTBOBAHUH MY/I-
poro Konctpykropa.

U Bce ke, KaxeTcs, OONBIIMHCTBO YUYEHBIX OTHOCATCS K uaee o Tropiie
C HACMEIIKOW. DTO CO3aeT OOIIECTBEHHOE MHEHUE, KOTOPOE CUIILHO BIIMSIET
Ha Jpyrux. MM He X04eTcs OTKpBIBATH APYI'MM, YTO OHM BepAT B bora, mo-
CKOJIBKY INPEHEOPEKUTEIbHOE OTHOIIECHUE, HEOJOOPEHUE U HACMEIIKU CO-
3MAaI0T CWJIBHOE JAaBjieHUE. B urTore ydeHsle, OCMEIMBAIOIINECS BBICKA3aTh
MHEHHUE O TOM, YTO HAyKa BOBCe He MPOTHUBOpPe4HuT Bepe B TBopua, oOHa-
PYKHBAIOT, YTO UX I'0JIOCA 3arJIyLIal0TCs BBICKa3bIBAHUSAMHM CKENITUKOB.

Bropas 3aragka, Hag KOTOpO# cerofHs ObIOTCS yUeHbIE, CBA3aHa C Ype3-
BBIYAMHO CJIOKHBIM YCTPOMCTBOM OKPYXKAIOLIEro Mupa. 3ApaBbld CMBICI
IIOJICKa3bIBACT: YEM CJIOJKHEE SIBJIICHUE, TEM MEHEe BEPOSATHO, YTO OHO BO3-
HHUKJIO CIy4daiHo. PaccmMoTpum npumep.

Jlia obpazoBanus JIHK, ocHOBHOro snemeHTa, U3 KOTOPOTO CTPOUTCSA
BCE JKMBOE, HEOOXOMMO, YTOOBI B TOYHOM MOCIJIEIOBATEILHOCTH COCTOSIIOCH
HEHUCUHCIIMMOE MHOKECTBO XMMHUYECKUX Peakuui. BerumcieHns noxasanu:

BEPOATHOCTL 3TOI'O COOBITHS HACTOJIHKO Mmaja, 4TO, ¢ TOUKH 3pCHUA MaTCMa-
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THKH, €¢ MOXHO CYHTATh HeBBIIONHHMON'. Ho 1 (yHKIMOHUPOBAHMS
KJIIETKA HYXXHO COTPYIHHYECTBO, IO KpamHEW MEPE, TPEX BUAOB CIOKHBIX
monekyn: JJHK, PHK u 6enkoB. benku u3roraBiamBaroTCs TOJBKO B KJIETKAX,
a KJIETKU CO3/aI0TCSI TOJIBKO C MOMOIIBIO O0enKoB. Jaxe B MpOCTEHIINX KIIEeT-
KaxX COJAEPIKHUTCS HECKOJIbKO THICSY BUIOB OenkoB. /s oOpazoBaHus 6enkoB
HeoOxoaumbl Mosiekysibl PHK, a nis obpasoBanust PHK Hy»HbI Genkn’. Be-
pPOSITHOCTH TOTO, uTO MOJIeKysbl PHK u 6enkoB, KoTopbie CITOCOOHBI COTPY/-
HUYaTh, CO3JAJUCh CIYyYailHO B OJHO U TO € BPEMs B OJHOM M TOM XKE Me-
cte, beckoHeyHo mana! Ho asis 5KM3HU KJIETKU HYKHBI IOTIOJIHUTENbHBIE Me-
XaHU3MBbI, KOTOpbIE OCYHIECTBISIIOT perunkanuio (konuporanue JHK) u
TpaHCKpUMuuio (nepeHoc nHdopmanuu c onpeaenennoro yyactka JHK, re-
Ha, Ha PHK), agpecnoe nepememenuss PHK u cunres 6enkos u 1.1. Bee me-
XaHU3MBI paboTaroT abCOMOTHO TOUHO, O6e3 cOoeB. Takum oOpa3om, KiIeTKa
HAIlOMHUHAET OTPOMHBIN 3aBOJI, KOTOPBIN YIPABIISIETCS COBEPIIEHHBIMA KOM-
IBIOTEPAMU CO CJIOKHBIMHA KOMIIBIOTEPHBIMH IporpamMmaMu. MoKHO J1H
C1eJIATh BbIBOJ, YTO 3aBOJl, KOMIILIOTEP M MPOrpaMMbl BOZHUKJIM CAMH
no cede? Ho KiIeTka 3HAYUTEIBHO CJI0KHee TaKoro 3apoga. Kak xe oHa
MOTJIa BO3HUKHYThH cama 1o cede?

Eme onna BaxkHas AeTaib: BCE MPOLIECCHl B KJIETKE TPeOYIOT 3aTpar
sHepruu, nocraBiasiemon Mosekyidamu AT® (agenosuntpudocdarnas kuc-
JI0Ta), KOTOpBIE SIBISIIOTCA aKKymyJsitopamu sHepruu. Jns cunreza AT
HY>KHBI (DepMEHTHI, a JIsi oOpa3oBaHusd (pepMEeHTOB HyxkHa 3Heprusi ATO.
Taxoxe mia o6pazoBanus pepmentoB Heooxoauma JIHK, a nns oOpa3oBanus

JIHK HeobxoaumMblie (hepMEHTHI.

* [ToxcuuTaHO, YTO C MOMOMIBIO HPUPOIHEIX XUMHUECKHX PEaKIMil 3Ta MOIEKyJIa MOIIa 6kl 06pa-
30BaThCA 32 4 MIJLTHAp/A JIeT Ha ofHo# 3 10°° miaHeT ¢ GaroNpPHUATHEIME YCIOBHAME JUIS JKH3-
Hu. Kakas Torzma BeposTHOCTH mosiBieHHsT X0Ta Obl ogHo# Monekynsl JJHK? Ilo mopcueram, 1:
104151

> 31ech MBI HMeeM TIepedyeHb CTydaeB M3BECTHOH MPOGIEMEI: YTO GbLIO paHbIIe - KyPHIA HIH
AHno?
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HTak, 0 ClI0KHOCTH YCTPOMCTBA OKPY’KAIOIIETO HAC KUBOIO MHUpA CBHU-
JETEeNBCTBYET TO, YTO Pa3HbIe YACTH >KMBBIX OPTaHU3MOB OUYEHBb CIIOXKHBIE U
ObLIH OB Oecroie3Hbl 0€3 APYTUX CIOXKHBIX YacTeH TeX K€ OPraHUu3MOB.

JlaBaiiTe pacCMOTPUM APYro¥ MPUMED, CBA3AHHBIN C PA3MHOKEHHUEM.

CornacHoO SBOJIOIMOHHON TEOPHH, KUBBIE OPTaHU3MBI, PA3MHOXKAsCh,
POJOJIKAIM YCIOXKHITHCS. B KakoH-TO MOMEHT, OJIHAKO, B KEHCKOU Tpei-
CTaBUTENIbHUIIBI HEKOTOPBIX BUJOB CTAIM 0OPa30BBIBATHCA MOJIOBBIE KIETKH,
KOTOPbIE MOTJIU OIUIOAOTBOPSATHCA TOJBKO COOTBETCTBYIOIIUMH MY>KCKUMHU
MOJIOBBIMU KJIeTKamMHu. YToObl mepedarb HEOOXOAMMOE YHUCIO XPOMOCOM
MOTOMCTBY, B IOJIOBBIX KJIETKaX Ka)J0ro U3 POJIUTENEeH MPOUCXOAUT CTPaH-
HBIN Tpoliecc, HAa3bIBAEMbIi Meil030M, B pe3yJibTaTe KOTOPOTO B MYXCKHX U
KEHCKUX KJIETKaX OCTaeTCsl MOJOBHHA OOBIYHOrO Habopa XpOMOCOM. DTOT
MPOLIECC MPEAOTBpAIIaeT Nepeady NOTOMCTBY JIMITHUX XPOMOCOM.

[Tonyuaercsi, TakoM k€ MPOLIECC MPOUCXOJIUT U Y APYTUX BUAOB KUBBIX
opranu3moB. Ho kakum 00pa3om Torja >KE€HCKas U My)KCKasi 0coOM MOIJIH
IPOU3BECTU MOTOMCTBO, CTaB «IIEPBOIl MaTepbiO» U «IepBbIM oTHOM»? Kak
K€ MOTJIM MOJIOBBIE KJIETKH TOTO U JPYroro BHE3aHO 00pecTH COCOOHOCTh
JEeNINTHCS, YMEHBIIIasl B IBa pa3a HaOOp UMEIOIIUXCS Y HUX XPOMOCOM, YTOOBI
cesiaTh 3J0POBOE MOTOMCTBO C NMPU3HAKAMU, CBOMCTBEHHBIMH MAaTEpH WIIU
otuy? U ecnu 3TH CBOWCTBA MOJOBBIX KJIETOK Pa3BUBAIMCH MOCTENEHHO, Ka-
KUM 00pa30oM MYKCKHE U KEHCKHE OCOOM Ka)KJI0ro BUAA MOIJIM COXPAaHUTb-
Csl, KOrJla TaKhe >KM3HEHHO BAXKHBIE UX MPU3HAKH €lIe HE JI0 KOHLa ChOpMHU-
POBAJIKCH?

YTBepxkACHUE O TOM, YTO )KM3Hb BO3HUKIIA Ha 3eMJle CIy4alHo, - TaKas
KE CKa3Ka, KaKk M OOBSICHEHUS POJIUTENICH Ha BOMPOCH nerel: «Omkyoda Oe-
pymcesa demu?" OIHUA OTBEUAIOT: «HaAuliu 8 Kanycmey (QHAJOT: camMO3apOxK-
JICHUS KU3HU Ha 3emile), Ipyrue roBOpST: «npunec aucmy (AHAJIOT: KU3Hb

3aHeceHa u3 Kocmoca).
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MoseT i Teopusi 3BOJIOLMU OOBSICHUTH TAaKOE€ CIOKHOE YCTPOMCTBO
KUBBIX oprann3MoB? Kak moria 4yucTasi Ciry4aiiHOCTh IPUBECTH K 00pa3oBa-
HUIO CJIOKHBIX B3aMMOCBSI3aHHBIX cuUcTeM? Bce KuBble cyliecTBa UMEKOT
MHOTOYHUCJICHHBIE OCOOCHHOCTH, TOBOPSIIUE O NPEITYCMOTPUTEITHLHOCTH U
ONPEAECICHHOM 3aMBbICTIE, - 4 3HAYUT, U 0 TOM, KTO MyJIpO MPEyCMOTPEI BCE
ato [7].

OnbIT XKU3HU 1 brOms

BoiTue 1:25. bor co3nan 3eMHOTO 3BEps MO €ro poay, AOMAIIHEE )KUBOTHOE IO €r0
POy U BCAKOE 3€MHOE JBUTAIOLIEECs KUBOTHOE 110 ero poay. Y ysuaen bor, uro
3TO XOPOIIIO,

CBUJIETEIIbCTBYIOT, YTO KMBOE€ BCErAa MPOMCXOAMT OT KMBOro. Jt1o 3A-
KOH! MoxHO 11 B TakoM cilly4ae MNPEANOJIOKUTb, YTO MHJUIHAPIBI JIET
HazaJ 3TOT (yHAaMEeHTalIbHbIA 3aK0H Obul HapymieH? Wrtak, camo mo cebe
Hayaso KM3HU He MorJio nosButhes. Hyxxen Tsopert!

B buOnuu ckaszauo:

EBp. 3:4. HecoMHEeHHO, KaxAblid OM CTPOMTCH KeM-TO, a NMOCTPOMBIIUI BCE
ecTb bor

Koneuno, nmpupoa MoxeT pacckasatb HaMm 0 bore nanexo He Bce. Pac-
CMaTpHUBaTh JOKa3aTeIbCTBA CYIECTBOBAHMs bora, BUAMMBIE B €r0 TBOPEHU-
X, BCE PABHO, YTO CJIYIIATh YbU-TO IIAru 3a BEpbI0. UTOOBI BBIICHUTH, YbU
’Ke TO IIard, Hy>KHO OTKPBITH ABepb. HeuTo momobHoe HyKHO cienaTh, YTo-
Obl 103HaTh Toro, KTo cTOUT 3a TBOpeHUEM. OTKPBITh JABEPH, O3HAYAET I1O-
3HaKOMHUTBCS ¢ MHpopMaLuel, npuBeAeHHON B bubinu, rae onucaHsl B Je-
TaJsX pa3IMuHbIE ACMEKThl TMYHOCTH bora.

[ToueMy e Tak MPOU3OLLIO, YTO UHTEIJIEKTYaIbHO OJApPEHHbIE JIIOIU
OTPHUIIAIOT CYIIECTBOBaHME TBOpIIa, HE JKEJAI0T (a MOXKET U 00oATCs) MO3Ha-

KoMUTHCsI ¢ bubnmeii? B bubnuu ecth 0TBET HA ATOT BOIPOC:
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2 Kop. 4:3,4. Ecan ke Oaras BecTh’, KOTOPYIO BO3BelllaeM, U CKPbITA MeJIeHOi,
TO CKPBITA Ui MOTU0AIOIINX, /51 HEBEPYIOIIUX, Y KOTOPBIX 0Or ITOH CHCTe-
Mbl Benlel [CaTtana] ocienun ymol, 4T00bI 1J1s1 HUX HE BOCCHSLJI CBET CJIaBHOM
0s1aroii Bectu [EBanresnun| o Xpucre, koropbliii ectb 00pa3 bora.

Takum oOpa3om, B Halle BpeMsi MHOTHE JIFO/IM, BKJIIOYAsi YUEHbIX OMOJI0-
roB U (PU3MKOB, HE JKENAIOT JAOMYCKAaTh BOZMOXHOCTh CyIIeCTBOBaHUs TBOp-
na BecenenHnolt u ee 3akoHOB. OHU HE BEPSAT U HE XOTAT BEPUTh B UCTUHHOCTD
uH(poOpMalnu, 3anucaHHol B bubnuu, cunras ee mpoTuBOpeyanieil JaHHbIM
HAayKd M Jake 3[ApaBOMYy CMBICIy, MOCKOJIbKY Hamucana Oojee 1900 ner
HazaJl. DTH JIIOJU B yroay TeMHbIM cuiaM (Catane, KOTOPOMY OHU IIPEIaHHO
CIIy’aT) CO3JaJIM TaK Ha3bIBaeMyro OmOJieickyo KpuTuky. Kakue xxe meto-
JIbl CTOPOHHUKOB OMOJIeiickoi kpuTtuku? BoT oHu:

1. Bce moaBepraTh COMHEHHIO.

2. BHOCUTB THIIOTETUYECKUE MPEANIOIOKEHUS U TPAKTOBKHU (Benbraysen
CUMTAJI, UYTO Ha caMOM Jiese Bpaxabl Mmexay MakoBom u McaBoMm He ObLIO, a
TUM OTOOpaxkajach Bpaxkaa Mexay Hapogamu M3pawns u Dmom B Oonee
MO3/IHHE BPEMEHA).

3. 3menath BpeMs u aBTopa Oubserickoro npousseneHus (bubnerickas
kputuka Oepet cBoe Hauyano B X VIII-XIX Bekax. Bo Bropoit monosune XIX
BeKa HeMelkuil ouoneiickuii kputuk KOnamyc BenbrayseH mpeactaBuil mMUpo-
KOH MyOJIMKEe TEOPHIO O TOM, YTO MepBble IecTh KHUT bubmauu, B ToM yucie
u kaura Mucyca HaBuna, Obuin HanmucaHsl B V BeKe J10 H.3. - CIYCTS INpH-
MEPHO THICAYY JIET MOCJI€ OMUCHIBAEMbIX B HUX cOOBITHM. OH, 0JIHAKO, OTME-
YaJl, 4TO B 3THX KHHUTaX COAEPKHUTCS MaTepHall, KOTOPBIA ObLI HaMKMCaH pa-
Hee).

4. Pacunenenue Tekcra no ceoeMmy ycMmorpeHuto (bubseiickue KpuTuku
YTBEPXKIAIOT, YTO MOTYT Pa3AeIuTh TEKCT NEPBBIX KHUT bubinu Ha pa3inuy-

HbIC NOKYMCHTEI. OcHoBHOI1 IIPpUHIOUAII, KOTOpBIﬁ HCITIOJIb30BAJIM KPUTHKH, 34a-

% B mepeBo/ie ¢ rpedeckoro si3bika EBanrenue (00yyéAov) 0003HAUACT «GIarasi BeCThy.
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KJII0YaeTcs B CIEAYIOUIEM: OHM IPEANOJIAratoT, 4To KaKAbld OmOsenckuii
CTHX, B KOTOPOM BCTPEYAETCsl TOJIBKO €BpeiicKoe cioBo, o0o3Havaromee bo-
ra (a70ax, 210XuMm), HalMcan OJUH aBTOp, a Kbl CTUX, B KoTopoMm bor
Ha3bIBaeTCs MO UMEHU - Merosa, Hanucan Apyroit aBTop, Kak Oy/ITO OJUH aB-
TOpP HE MOT HCIIOJIb30BaTh BCE 3TU CJIOBA).

5. IlpocnaBiieHue CBETCKUX MPUBBIUEK HANlEpEeKop NpuHLunam bubiun.

6. Mcnonp3oBanue ycraHoBoK: a) bora Her (3urmynn ®peiia roBopuil,
yTo bor - 310 BhIAyMKa); 0) B bubiuu 3anucansl Mudbl, IpeaaHus, CKa3Ku,
3aMMCTBOBAHHBIE U3 JIET€H]| IPYTUX HApOJOB.

7. Ulkona 6ubneiickoil KpUTUKK Haydajda ¢ MpPeanoaokeHus: 0e3 Jokas3a-
TENbCTBA, 4TO penuruto JpesHero M3pauss, kak ¥ Bce Apyrue peiauruu, co-
3/1aJI JIFOAM, CJIEA0BATENIbHO, OHA SBJISIETCS] IPOAYKTOM 3BOJIIOLUH YEIOBEKA.

8. IlpeanonoxeHne KpUTHKU: a) C PA3BUTUEM PEIUTHH YCIOKHSAIOTCS
puTyaisl; 0) IpEeBHUE UCTOYHHMKHU O0SI3aTEIIBHO CBSI3aHbl C pAaHHUMU CTaus-
MH Pa3BUTHS PUTYaJIOB .

9. He nmomyckaTth 3HaAaKOMCTBa JtOjeil ¢ buOnuei, orpaHUYUTHCS 3HA-
KOMCTBOM C KPHTHKOIA".

10. CchLIKa HA CBETCKHE ABTOPUTETHI .

11. beznoka3aTenbHO 3asBIATh, UTO PEIUTUS IPOTUBOPEUUT HAYKE.

12. TIpuMeHsTh YeIOBEYECKYI0 MYIPOCTh (JIOTUKY) K TIOHUMaHUIO OHO-
NEHCKUX CIOXKETOB M IIPOGIEM HACTOSAIIETO .

13. be3rpaHnuuyHas CHEKYJATUBHOCTb U THIIOTETUYHOCTH OMOJIEHCKON

KPUTHUKH.

7 Takoe MpeNoNoKeHne NPOTHBOPEUHT (haKTaM IO MEPBOOBITHON KyNbTYpe, He COOTBETCTBYET
CBUICTEIHCTBAM TAKUX PUTYAIBHBIX KOJCKCOB, KaK KOJeKchl Munuu.

¥ Apxeosoruueckas KpUTHKA MOJICPKUBACT OHOTIEHCKYIO HCTOPHIO U OTBEpraeT Oubeiickyro
KPUTHKY.

’ B 9TOM ITaHe BCIOMHHACTCS [UTaTa M3 buGmun: Passe noBepui B Hero [Mucyca Xpucra] KTo-
HUOY b 13 HaYaIbHUKOB WK (apucees? (Moanna 7:48).

' Hampumep, cBanuBaTh BHHY 3a GECIIOPSIKH, )KECTOKOCTb, TOI0 Ha 3emie Ha bora: eciu bor
€CTh, TO TTIOYeMy OH He BMemaeTcs? Orciona, bora Her.
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14. KpuTuka TOBOPUT TO, YTO XOTAT YCJBINIATH TPEAB3SATHIC JIHOIU
(Hanmpumep, BOTIONUOHUCTHI). VM miporie BepuTh, uTo OHOIEHCKIE TPOpo-
YeCTBa 3alMCaHbI TIOCTIE X BHITIOJHEHHS, YEM TIPUHATH WX KaK JOCTOBEPHEIE.
OHU NpeANOYNTAIOT JIYYIIe OTMAaXUBAThCS OT OUOIEHCKUX COOOIICHUH O Ty-
Jecax Kak oT MU(OB, JETCHII U CKa30K, YeM JOMYCTUTh BO3MOXHOCTh TOTO,
YTO ITH 4yJeca JACUCTBUTEIBHO Mpoucxoauanu. Ho Takas mo3uius sSBiseTCs
MPEAB3ATON U HE JAeT BECKHX OCHOBAHWN COMHEBATHCS B JIOCTOBEPHOCTHU
bubnuu.

11
N MmHOTHE Apyrue, HO,Z[O6HBIC NNCPCUNCIICHHBIM MCTOAAM .

Ecnu ver bora, To HET u ero 3aKOHOB, HET MEPCIEKTUBBI OyAyIIEero, HET
boxbero HakazaHus. A MOTOMY MOKHO UTb B CBOE yJIOBOJIbCTBUE, UTHOPHU-
pys MHTepechl JIoJel i BCero *HuBoro Ha 3emue'”. T103ToMy M HpomBeTaeT
IIPECTYNIHOCTD, €XKErOJHO MCYE3al0T MHOTME BHJBl PACTEHUW U KUBOTHBIX,
YMHOXA€ETCsI 9KOJIOTMUeCKoe Oe/ICTBUE.

Takoe moJioKeHre Jel IMPUBEJIO K BOZHMKHOBEHHUIO PA3JIMYHBIX HAy4-
HBIX TEYEHHH, B OCHOBE JEATEIILHOCTH KOTOPBIX JIEKHUT MOCTYJAAT 00 OTCYT-

cTBUM TBOpLA, a 3HAYUT O CIYYaMHOCTH CO3JAaHMS KU3HU U €€ 3aKOHOB. U1

" Hanpumep, B xuure Beitie 1:26 ckaszamo: " M ckasan bor: «Co3mamuM 4eIoBeKa 10 HaIeMy
o0pa3y, no Hamemy noaoouto”. [To MHEHUIO KPUTHKOB, 3/IECh HIET PeUb O COBEUIAHHHA HECKOJb-
kux 6oros. Ho Mouceii Bepun B ogHoro bora! Takum o0pazoM, ¢ TOUKH 3pEHUS] KPUTUKOB, YacTh
bubnuu cnimcana u3 BaBUIIOHCKUX MH(DOB, T/ OMUCHIBAETCS MHOTO 00roB. KpHUTHKH He 3aX0Tenn
o0paTuTh BHHUMaHHE Ha TO, YTO Ha4yalloM TBOpeHUs bora ObLIO co3naHWe eIMHOPOIHOTO CHIHA,
Yyepe3 KOTOPOro OBLIM CO3JaHbI MUPHAJIbI aHT'€JIOB, MATEPUATBHBIN MHUP U BCE )KHBOE Ha 3eMJIE:

Hoanna 1:1-5. B nauane 610 Cioso, u Cioso 6su10 ¢ borom, u Cinoo 010 6orom. OHO
o010 B Havane ¢ borom. Bcé€ mosiBuiock depe3 Hero, U 0€3 Hero HUYTO HE MOSIBIIIOCH. To, 9TO
MOSIBUJIOCH C €r0 MOMOIIBI0, ObLIa JKM3Hb, W JKU3Hb ObLIA CBETOM JUIsl Jtojiei. 1 cBeT cuser BO
TbMe, HO ThME €r0 HE OZ[0JIETh.

Hoanna 1:10-14. On 6511 B MUpPE, 1 MUP TOSIBUJICS Yepe3 HETO, HO MUp ero He 3Hair. OH mpu-
mEN K CBOMM, HO CBOU €r0 HE MPUHSUIA. BceM ke, KTO ero MpHHSII, OH JIal MPaBO CTaTh JAEThbMHU
Bora, Tak kak OHU TIPOSIBIISLTN Bepy B ero uMsi. OHU POJIMIIMCH HE OT KPOBH, U HE OT JKEJIaHHS I1JI0-
TH, ¥ HE OT JKeJIaHMUs YeJoBeka, HO oT bora. CoBo CTao MIOTHIO | KUIIO Cpeau Hac. MBI BHIEH
€ro claBy — CIIaBy, KOTOPYIO MMEET OT OTIa €IMHOPOIHBIA ChIH. OH OBLI HMCIIOJTHEH HE3aciy-
KEHHOU JTOOPOTHI U UCTHHBI.

"2 BpispiBaeT yamBieHHe, uTo denoBek (Homo Sapiens) cO3HATENBHO CTPEMHTCS OMYCKATBCS 10
YPOBHS 3BE€peii, BMECTO AYXOBHOTO M MHTEIJIEKTYaIbHOTO TIObEMA.
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XOTS 10Ka3aTeNbCTB MPABOMOYHOCTH TAKOTO MOCTYJaTa HE CYIIECTBYET, 3Ta
rpynna y4eHbIX CBATO BEPUT MMEHHO B Takoi Xxoja coObituil. CkazaB "Be-
pPAT", OHM MOJYEPKUBAIOT, YTO TEOPHS CIYYaWHOTO CO3MAHUS KU3HU U €€
HBOJIIOLIMSA SIBIISIETCSI HA CaMOM JIeJie PeJIUTHO3HbIM yyeHueM. OHU He To-
HUMAIOT, YTO HACTOsIAasl BEpa OCHOBBIBAETCS HA J0KAa3aTeNbCTBAX U obOelia-

HUsX (00eTax), 3anucaHHbIX B 00kbeM ClioBe:

EgBp. 11:1. Bepa — 310 000cHOBaHHOE 0KHIAHHE TOT0, HA YTO HA/NCKOTCS, OYe-
BH/IHOE /I0KA3aTe/IbCTBO CYIEeCTBYIOLEr0, XOTSI 1 HEBUAUMOIO.

HHTEpecHO, 4TO B TEOPUH 3BOJIFOLMHU ITOJHOCTBIO OTCYTCTBYIOT JOKa3a-
tenbcTBa. Ho, HECMOTPS Ha 3TO, MPOLBETAOT HEJIETIE MTPEANOIOKEHHUS, KO-
TOpBIE CO BPEMEHEM MOJHOCTBIO pa3BeHUMBaOTCA. llocnenyromue nokose-
HUS JroAei OyayT yauBIEHBI TEM, YTO TaKO€ HEYOeIUTEIbHOE YUEHHUE MOTIIO
TaK JIETKO TUICHUTh YMBI JIFOJIEH JIBAJIIaTOTO BeKa (M MPOJOJIKAETCS B Hallle
BpEMS1) U TaK UIMPOKO U O€3TyMHO MPUMEHATHCA [8].

Y. Mapeun u ero mocienoBarenu B XIX cronernn He umenn nHpopma-
MM O >KUBOM KJIETKE, o3TOMy Moriiu (anTaszupoBaTh. Bech XX Bek yren
Ha MOIBITKY JO0Ka3aTeIbCTBA UCTUHHOCTH TEOPUH DBOJIOLMM, CO3JAHHOM Ha
ocHoBanuu teopuu Y. Jlapsuna. bonbias siidopust oxBaTuia SBOJIOIUOHU-
CTOB, Korja B cepeause Beka (Ctanim Mwutep, 1953) ynanocs B crienualib-
HOM aTMoc(epe C MOMOUIBIO 3JEKTPUUECKUX PA3PSIOB CUHTE3UPOBATDH 3Jie-
MEHTBl aMMHOKHUCIIOT. Hazesnuce BCkope JOUTH M 4O CO3JaHus MEPBOM HC-
KyCCTBEHHOM KieTku. M Bce okaszanoce HampacHbiM. [IpuumHa mpocra: B
JKMBOH KJIETKE HeT OOBbIYHBIX HEKOHTPOJHPYEMbIX XMMHYECKHX pPeak-
umii! B xuBOM opranusme (OT KIJIETKH JI0 Y€JOBEKa) MPOTEKAIOT TOJBKO
dbepmenTatuBHble peakuu. U kaxapiil pepMeHT, KOTOPBIN SBISIETCS CIHEIH-
¢uyeckuM OETKOM, OTBEYAET TOJIBKO 3a OJIHY KOHKPETHYIO peakuuto. [[is
TOTO YTOOBI MOJIHOCTBIO 00ECTIEYUTh KU3HEHHBIE [IUKIIBI B OPTaHU3ME, HYXK-

HO HECKOJIbKO COTEH THICSY pa3ianyuHbIX (hepMeHTOB. U 3Tu hepMeHTHI HYKHO
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co3nath! Iyt 3TOTO B KJIETKE €CTh LENbI «3aBO», paboTalomui uaealibHo,
COIJIaCHO 3aJI0’KEHHOM B Hero mporpammoii. Ecim He Oyaer mporpammsl,
He OyJeT U IeATeJIbHOCTH 3TOI0 «3aB0/Ia), KJIETKA He CMOKeT KUTh, Op-
raHusM npespaturcs B Tpyn. CienoBaTenbHO, €CIM yAACTCs coOpaTh W3
aTOMOB LIENTYIO KJIETKY, TO 0€3 MporpaMmbl OHa BCe PaBHO He 3apadoTtaer!
A oTkyna Gepercst mporpamma, KOTopas 00ecleynBaeT KU3HEACSITENbHOCTD
kietku? Ecau TBOpHoM cuuTaTh CIENOM ciay4ail, TO Hy)XHO OTOPOCHUTH H
HaJM4Yue IPOrpaMMbl, YTO U JIETAIOT 3BOJOLUOHUCTHI.

CTOpPOHHUKH 3BOJIIOLIMOHHON TEOPUU OTHOCAT ce0sl K aTeucram, He Mo-
HUMasl, 9TO aTeu3M, KaKk U Bepa B bora, TpeOyrOT Hamu4usi ONMpeaeieHHOTO
obbema 3HaHuit 0 bore, 00 yuenun bubmuu. Tonpko mocne 3Toro, eciu ye-
JIOBEK HE BOCHPUHUMAET ydyeHHe buOiamm, OH MOXXET OTHECTH ceOsl K aTeu-
CTaM, TO ecTb, 6e360XKHIKaM WM mpoTHBHUKAM Bora”. Ha camoM mene Mbl
UMeEEM JIeJIO ¢ TeM, 4To Ha Bompoc: "Bel uzyyanu bubnuwo?" orsevaror, "Her,
HO s ¢ Hel He cormaceH". M TakuM oOpa3oM y4deHBIH, €Clii 3TO OH - aTEHCT,
OTBEpraeT OrpOMHBIN IJIACT 3HAHUH, coaepkamuiics B bubmuu. Kak Tyt He

BCIIOMHUTH 3allcaHHoro B bubimu:

2 Tum. 4:3,4. Hactaner BpeMs, KOrjia K 3IpaBoMy YYeHHIO OyAyT HeTepIUMBI,
HO 10 CBOMM 3KeJJaHMsSIM OyAyT HaOUpaTh cede yuuTesieil, KOTOpbIe JbCTHIN
ObI UX ciayXy. OHH IPeKPATAT CIyIATh HCTHHY M YKJIOHATCSH K OaCHAM.

[ToaTOMYy-TO OHM BepsT OacHsIM O "ero BeJIMYeCTBe CJeNoM ciayuae'’,
MOJYEPKUBAsi TEM CAMbIM, YTO OHU OTHIOAb HE ATEHUCThI, MOCKOJIbKY UMEIOT
cBoOero oora.

A 1ot [bor], KTo 3agyMaJ, TOT U CINIAHUPOBAJ U c031aJ BceneHnyro u
BCE€ )KMBOE B HEH, KOHTPOJIMPYeET H MOJIEPKUBAET ee JajibHelilee pa3Bu-

THE.

" Co BpeMeHeM 3HAUCHHE CIIOBA ATEHCT U3MEHMIOCh. Tereph ero ynoTpebsioT B CMbICTIE HEMPH-
STHS Bephl B bora u HeXxenaHue Mo3HaBaTh 1 BOpIIAa U €r0 3aKOHOB.

35



OTtkposenne 4:11 «/loctoun Tb1, Merosa, Ham bor, npuHTh cliaBy, 4€CTh U CHILY,
IIOTOMY YTO Thl COTBOPHJI BCE U BCE MO TBOEH BOJIE CYILIECTBYET U COTBOPEHON.

Uro ke XIET HBOJIIOIMOHUCTOB, KOTOPHIE OTPUIIAIOT CYIIECTBOBAHHE
bora u ero nporpammy?

N3 bubmumn M3BCCTHO, YTO Yy YCJIOBCKaA €CTh KCJIAaHNEC BCYHO JKUTh:

Ikk 3:11 OH caenana Bcé nmpekpacHbIM B cBO¢é BpeMs. M X0Ts OH BJIOKHJ BeY-
HOCTb B CEpALA JIOAel, OHM HUKOI/A He CMOIYT IOCTHYbL BCeX JeJl, KOTOpble
CcOBepIIAeT HCTUHHBIN bor, 0T HavaJa 10 KOHUA.

A CTOPOHHUKH 3BOJIIOMOHHON TEOPUM CUMTAIOT, YTO MX KU3Hb 3aKOH-
yuTCA CO cMepThio. Kak cieAcTBHe, B CO3HAHUM 3THUX JIOJIEW BO3HUKAET
BHYTPEHHMU IIPOTECT, U OHU OYEHD TSKEJIO YMUPAOT. DAKT U3BECTHBIN.

Yuenbi XIX Bexka Mnmonut PuBaiiinb, YY4EHUK WM3BECTHOIO IIBEULAp-
ckoro nenarora [lecranouiu, cka3an 3ameuaTenbHble ciioBa: "Bepsi B HeObI-
THE, YEJIOBEK IOHEBOJIE COCPEAOTOYMBAET CBOM MBICIM Ha Hacrosmem. U
KaK, IEHCTBUTEIHHO, 3a00TUTHCS O OYIyIllIeM, KOTOPOro HE KIeb? JTa uc-
KIIIOYUTENIbHAs 3a00Ta O HACTOSIIEM €CTECTBEHHO MPUBOAHUT K SrOU3MY, H
HEBEPYIOLLHI BIIOJHE MMOCIEA0BATENbHbBIN, MOJX0/SI K CIEIYIOIIEMY BBIBOAY:
HAA0 HACJAXKAATHCHA KU3HBIO, IOTOMY 4YTO CO CMEPTBHI0 BCe KOHYAETCH:
HACIaXAAaThCsl OOJIbIIIE M CKOpEE, MOTOMY YTO Mbl HE 3HAE€M, CKOJIBKO MBI
IPOKUBEM, WJIM MPUXOJs K elle 0oyiee OnacHoMy Jjisi 00IeCcTBa BBIBOY:
OyAeM HACJAaXKIATHCA M AyMaTh TOJBKO 0 ce0e, MOTOMY 4YTO CYACThe HA
3eMJie MPUHAMJIEKUT TeM, KTO 0oJiee JIOBKHI'".

Koraa Bonpoc OeccMmepTusi 4enoBeKka M €ro BEYHOTO HA3HAUEHHUS SIBHO
WM HESABHO WTHOPUPYETCs, HA MEPEIHMM IUIAH BBICTYIIAET TO, YTO MOXKHO
ObUTO OBl Ha3BaTh "mcuxonozueil epemennozo cyuwecmea'". MoXHO yTBep-
XKIATh CO BCEU OIPEAECIECHHOCTBIO, YTO BCE YEIOBEYECKHUE CTPAXU CBOIATCH,
B TOM WJIM MHOW CTENEHH, K CTpaxy mepen cMepThio uin HeObiTueM. [lepen
JIOJIbMHU, KUBYIIMMHU B MAaTEPUATTUCTUYECKOM OOLIECTBE, HEM30EHKHO BCTAET

psia npoOseM, TaKUX Kak:
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1 ®opmupoBaHKEe NCUXOJIOTUN TOTPEOJICHUS U HAKUBBI, IPUYMHA KOTO-
poil - B cTpemieHUU "B3ATh OOibIIe" B TOW >KU3HU, KOTOpPAs CUATACTCS
"eTMHCTBEHHON".

2 Ctpax nepen (pU3NUeCKUM YHUUTOKEHHEM ce0sl CaMoTo, a TaKXkKe POoji-
HBIX U OJIM3KHX.

3 @dakTuyecKoe OIYyCKAHHWE 4YEJIOBEKAa U JIPYIUX KUBBIX CYLIECTB [0
YPOBHS "MOJIEKYJISIPHBIX MEXaHU3MOB', JIMIIIAIOIIETO JIFOJEH TBEp10 000CHO-
BAaHHOUW HPAaBCTBEHHOM 0a3bl OTHOCUTENIBHO ce€0€ MOJAOOHBIX U KO BCEMY XKH-
BOMY, 0OeclieHUBAET NoHsATHE JI100BU U JlyXOBHOI0O Ha3HauUEHUSI.

4 OTcyTCTBHE €IMHON HUTH, 00ECIICUNBAIOIICH HAIPaBICHUE U HEIpe-
PBIBHOCTh MHJMBUYaJbHOW HBOJIIOLIMU KaXa0ro. BMecTo 3Toro »usHp pac-
CMaTpUBAETCs KaK OTACIbHBIM H30JMPOBAHHBIN ()parMeHT, OrpaHHYCHHBIN
TEeKyIuM "poxaeHremM" u "cMepThio”.

B cBs3M ¢ 3TUM OTHIO/b HE CIIy4yaeH TOT (PAKT, UTO B MOCIETHEE BpEeMs
Bce OoJiblliee YnCio UCcieioBaTeNield BO BCeM MUpe oOpalaercst K npodseme
IPOAOJDKEHUS CYLIECTBOBAHMS CO3HAHUS NOce PU3NYECKONW CMEPTH, a TaK-

e )KU3HU J0 POKIAEHUs (IPEACYIIECTBOBAHUE U PEUHKAPHALIMS).
3. Pesurust AHacracum.

[Touemy mr0/11, HaMIEPEKOP 3PABOMY CMBICITY, OTBEPIratoT HH(OPMAIUIO
o TBoplie 1 ero 3aMbICiIax OTHOCUTENBHO yenoBeuecTBa? [louemy npongera-
€T NoBMHOBEHUE HeBexkecTBY? KTo 3acTaBisieT HacC uCKaTh COOCTBEHHOE OJia-
ronoiyyue B yuiep0 cede nogooHsiM? KTo 3acTaBisieT HaC BIIbIXaTh BO3IYX,
HACBHIIIEHHBIN BpEIHBIMU ra3aMu U NbUIbI0? [loueMy MbI yIIOPHO IBHKEMCH

K YHHUYTOKEHHMIO KM3HU HA 3emJie?
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OTBeT Ha MOCTaBJIEHHBIE BOMPOCHl U MHOTO JPYrol MH(OpMAIUU MOXK-
HO TOJYYUTh HE TOJIBKO W3 bubmuu, HO M OT HOCUTENS MHPOPMAIUUA «CH-
OMPCKOMN OTIIEITHHUIIBI Amnacracun’’ [9].

[TockonbKy 5TO cepbe3Hass WHGOpPMAIHs, HEOOXOAMMO BHHMATEIBHO
MPUCMOTPETHCS, HACKOJIBKO OHA corfiacyercs ¢ bubnuei.

CornacHo unpopmanuu ot AHacracuu, bor HaXoAUTCs HE B OJJHOM Me-
cre. [lonoBuna Ero Bo BHemarepmaabHOM Mupe Bceenennoit. 9to Kom-
mwiekce Beex Duepruii. Bropas nonoBuna Ero nqonskaMu paccpeoToueHa Ha
3emiie, B KaXKI0M 4esoBeke. TeMHbIe CHIIbI CTpeMSTCsl OJOKUPOBATh 3TH Ya-
CTHIIBI .

[lepBas mbicab, epBoe ci10BO ObLIO y TBOpIa. Ero MbIciiu KUBYT U MO-
HbIHE, HEBUJIUMO OKpPY>Kasi Hac W 3arojHss IpocTpaHCcTBO BeenenHoi, otpa-
KasACh B MATE€PUATBHBIX KUBBIX TBOPEHUSIX, CO3JAHHBIX ISl TJIABHOTO, IJIfA
yejgoBeka! Yenosek - nutsa Teopua. U, kak mo0oi poautens, OH HE MOr
Mo’KeJaTh AJI CBOETO peOeHKa MeHbIlero, yeM nMen cam. OH aaj emy Bcee!
U Gonbiie - cBo00aYy BhIOOpA!

Ota uHopMmaIus NOIHOCTHIO corjacyercs: ¢ bubnueit:

buiT. 1:26,27. U cka3an bor: «Co3naaum 4YejioBeka Mo Hamemy o0pa3sy, mo
HallleMy MO0JA00UI0, M MYCTh OH I'OCMOACTBYeT HA/l MOPCKUMHU pPbIOaMu, HA/L CO-
31aHUSAIMHU, JIETAIOIIUMH B Hedecax, HA/l JOMALIHUMH KUBOTHBIMHU, HA/l BCeil
3eMJIEi M Ha/l BCAKUM JBUTAIOIIUMCS KHBOTHBIM, KOTOPOE NepeIBUTaeTcs 1o
3emiie». U Bor coTBopuiI yesnoBeka mo ceoemy o0pa3sy, COTBOPHJI €ro mo oopa-
3y bora. OH cOTBOpPMJI MX MYKYUHOM U KEHIIHUHOM.

B kaxxmoM yenoBeke M3HAYAILHO 3aJI0K€HA a0COJFOTHO BCSI HEOOXOIU-
masi nHopmanus. JlaHa oHa cpasy mpu ero pokacHuu. Kak pyka, Hora,

cepale, BoJIOChl. Bee yueHne Mupa, BCe OTKPBITHS B3AThI TOJIBKO Y€pe3 ITOT

'* Mcropus, sKU3HB M B3IUIAAbl AHACTACHH H3IOKEHBI B JOKYMEGHTANbHBIX KHHTaX Bramumupa
Merpe: 1 Anacracus, 2 3Bensimue keapsl Poccun, 3 IpoctpancTtso JIto6su, 4 CoTBopenue, 5 Kto
xe MbI? 1 ap. - M.-CII6 .: «luns». B aTux kaurax Anacracus gaet uHpopMamuo o 3ameicie bo-
ra, cO3AaBUIEro 3eMIII0 U XHU3Hb Ha 3emiie, O KU3HH B JPYTUX MHUpPax, O CHJIaX CBETa M CHIIAX
TBMBI, O IIPUYMHAX JIETPaJalliy YeJIOBEUECTBa U O MEPCHEKTUBAX OyAyIleH KU3HH JIoAeH.

"> B bu6mu 3TH YaCTHIIBI IPEACTABISIOT IyX U COBECTh:
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Ucrounuk. Kak ponurenu KaxiaoMmy CBOEMY peOEHKY CTpeMsTcsl aTh Bce,
Tak 1 Bemukun TBopen maet Bce cpa3dy. Hamo TonbkO yMeTh UM MOJIB30BATh-
Col.

JIrobast co3maHHas 4YEJIOBEKOM MBICIh HE HcYe3aeT B HHKyna. Ecnu
CBETJIas - OHa 3aI0JIHIET CBETJI0€ MPOCTPAHCTBO U BCTAET Ha CTOPOHY CBeT-
JIBIX CHJI, €CJIM TEMHAS - HA POTUBOIIOJI0KHYIO CTOPOHY.

TBopst uenoBeka, bor co3nan u BcemupHblii OaHK JaHHBIX, KOTOPBIN
AHactacus Ha3biBaeT H3MepeHHeM CBeTJIBIX CHJI, MJIM H3MEPEHUEM, B
KOTOPOM >KUBYT MBICJIH, KOTAa-IM0O0 CIETaHHbIE JIOJbMU. ITO U3MEPEHUE
HaXOAUTCS MEKAY MaTepHAJbHBIM MHUPOM, B KOTOPOM KHBET YeJI0BeK, H
Borom'®. 11 mepBble M0aH B MOTHOM Mepe IONb30BAINCH STUM OAHKOM J[aH-
HeIX. Oun nmonumanu Kocmoc u cBoro minaHeTy. OHM ObUTH MBICTUTENSIMU U
MIOHUMAaJIM CBOE IpenHazHaueHre. OHU COBEPIICHCTBOBAIN IJIAHETY 3EMJIS.
Nwm ne Ob110 paBHBIX BO BeenenHoi. [1o nHTENEKTy BhIIIe ObUT TOJBKO caM
Benukuii Untennexkt Beenennou - bor.

Cpa3y ke 1mocie co3aHusl B XKU3Hb JIIOAEH CTalu BMEIIMBATHCA TeM-
Hbl€ CHJIbI, IIBITASICh OTACIUTHL UX OT bora. OHu noo umenem boza namnien-
THIBAJIM JIIOISM Pa3pyLIUTENbHbIE UACU KaK Obl paiy MO3HAHUS, XOTS Yeso-
BEK M 00Jyaaal noiaHou uuopmanuend. OHaxabl HAYaB pa3pyliaTh, YEIOBEK
HE MOXET 0 CHX NOp OCTaHOBUThCA. DAKTUYECKH OH MOMAJ B CETH (WU
pabCTBO) K TEMHBIM CHIIAM U JI0 CHX IIOP TaM HAXOAUTCA ..

Takum oOpa3oM, YeIOBEYECTBO MMOMaI0 B PabCTBO K TEMHBIM CHJIAM,

CbaKTI/I‘-IeCKI/I HC 1TOJ03pCBasA O CBOCM IINIAYCBHOM COCTOAHHU. HpI/I 9TOM 4e-

' Ycnonw3ys 3aKkoH 1m000Ms, JIETKO MOHATH, YTO MH(YOPMAIMOHHOE H3MEPEHHE JOIDKHO CyIIe-
CTBOBATh BO BceneHHOM, Kak OHO CYIIECTBYET B CTPYKTYPE YEIIOBEKA, OCYIIECTBIISAS CBA3h MEK-
JTy OpraHOM YITpaBJICHUsS (MO3rOM) H BCEMHU OpPraHaMH.

" Noanna 8:34 Mucyc orsermn uM: «VICTHHHO, HCTUHHO TOBOPIO BaM: BCSKHIA, KTO COBEpIIACT
rpex,— pab rpexay.

2 Tlerpa 2:19. Obemrast uM cBOOOAY, CAMU OHHM OCTAIOTCS pabaMu TMOPOYHOCTH, ITOTOMY YTO KTO
KEM 0JI0JIEBAETCsl, TOT TOMY H pad.

Pum 12:21. He Oyap moOexnéH 351oM, HO ToOexaait 310 goopom!
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JIOBEK TEpecTall TBOPUTh, a CTaJ pa3pyluuTeseM. YeroBeyecTBO HAOMU-
HAeT Hepa3yMHBIX JETel, KOTOphIE MOMalu Ha KOCMHYECKUN Kopaldiab U 00-
AMPAIOT ero OOIIMBKY, YTOOBI cAenaTh cebe Urpymku. Takas IesTelnbHOCTb
Hen30eKHO MPUBEAET K TMOemH )KU3HU Ha Kopabie, koTopsiM B Kocmoce sB-

aeTcd 3emuts.

JIroney 3aroHs0T B CMCTEMY, HAUYWHAs C BOCIIMTAHUS ETEH.

Kaxkoit Ob1 HM ObUTa cUCTEMa, OHA BCETJa HampaBlieHA HAa TO, YTOOBI
cepaue, [yury oTcTpaHUTh OT MaJEHBKOTO YEJIOBEKA W MOAYUHUTH €r0 CH-
cteme. UToObl BBIPOC OH TakuUM ke, Kak Bce, yIOOHBIM Jyisl cuctembl. W Tak
BEKaMU MPOJIOJDKACTCS, YTOOBI HE NOMyCTUTHh B JlyIie 4eroBeYecKou Mpo-
3penusi. He nomycTuTh pacKphIThCS YEJIOBEKY BO BCEW €ro kpace, ¢ Jlymiou,
nanHoi borom. Emy! Bnacrenuny Bceit BeeneHHOM.

OmrymieHusi, poXxaeHHbIC B TeOe HACWIIMEM HaJl JETCTBOM, JO KOHIIA
CTaparoTcsi MPOUTH C TOOOM BCIO KU3Hb, CTPEMSCh 3aTEM BOIUIOTUTHCS B
TBOMX TOTOMKOB. ThI X011 B iKkoy. Tebe paccka3bIBajiy, Kak 4eIOBEK ObLI
npocTto 06e3bsiHoM. Kakoi mpumutuBHBIM oH. Kak rioymo Bepus B bora ....
Cucrema TpeboBasia, 4TOOBl Y KaKIOTO €IUHBIE CTpeMJIeHUs ObLIu. TeM u
HACHJIOBAJIa KaXJJI0T0, CTPEMSCh CIIOMaTh, YTOOBI COXpaHUTH ceOs ... Pasme-
muTh Te0s u bora. Berath Mexxny Bamu 1 3acTaBUTh TeOst U bora »xuth u pa-

6oTtath Ha ceOs1. B 3TOM CymHOCTH 10001 CHCTEMBI.

Ota uHdopmalus noka3bIBaeT, MoYemMy JIu oTcTynwiu ot bora, moa-
YUHSSICh CO3JaHHOM TEMHBIMHU CHUJIAMH CHCHIeMe, KOTOpasi MbITaeTCsl 3acTa-
BUTHh BCEX 0€3 MCKIIOUCHHUS, BKItOUas bora, CiyXuTh eit'®. Tak ¢ geTckoii
KOJIBIOEJIM Hac MPUYYaroT AymMaTh U JEHCTBOBATh TAK, KAK TOTO XOYET CH-

cTeMa Ui CBoero coxpanenusa. OO0y4aroT HECYIIECTBYIOLIUM J0TMaM, MpH-

18 B HOBCCI[HCBHOﬁ JKU3HHU Ha KaXXJOM IIary Mbl UMEEM JI€JI0 C CUCTEMaMM: BOCIIMTaHUA, 06yqe—
HUA, YIIPaABJIICHUA, 3APAaBOOXPAHCHUA, IIUTaHUA U T.1. Kaxmas u3 aTux cucrem OrpaHUYMBacT BO3-
MOXXHOCTH Y€JIOBC€KA, HC NOITYyCKas €To K IIO3HAHUIO HcTuHBI 1 CBOETO Ha3HAYCHUS.
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y4aroT OTBepraTh Bepy B bora u B cBoe npenHazHauenue. [log Bugom npas-
JUBBIX 3HAHUH C I€TCTBA 00Yy4alOT TEOPUHU IBOJIIOLINU, HE AOMYCKask U MBICIH
0 BpE/ie 3TOr0 «3HAHUS» U CKpbIBas UCTUHHBbIC 3HAHUA. YUEOHUKH U HaAy4-
HbI€ KHUT'H BCEr/ia NOEP/KUBAIOT SBOJIOLHUOHHYIO TOUKY 3peHusd. Cucrema
TpedyeT NPUHUMATh IBOJIIOLMOHHYIO TOUYKY 3peHHsl Ha Bepy. [IpoTuBomo-
JI0’KHAsl TOYKA 3peHUs He aomyckaercsa. Clie10BaTenbHO, YEJIOBEK BCIO JKU3Hb
KOAUPYETCS, U 3TO KOJAUPOBAHHE OTBETCTBEHHO 3a Bce HaiM npodiemsl. [o-
ATOMY HEYJIWBHUTEIBHO, YTO JIFOJH, BOIPEKH 3APaBOMY CMBICILY, OTBEPTaIOT
bora u BBIOMPAIOT pa3pylIMTENbHBIN MyTh B )KU3HU. Belb B Kaxa0M ciyyae

H, B 4aCTHOCTH, B OTOM Cpa6aTbIBaeT IIPHUHIIAIIL:

Iputum 22:6. HacTtaBp MajIb4YUKAa HA NPABWIbHBIN MMyTh; OH He YKJIOHHUTCH OT
Hero, ake Koraa coCTapuTCs.

HacrtaBuiib MaJibuviKa Ha BEPHBIA MyTh, OH BCIO )KM3Hb HE COMJIET C He-
ro, a HaCTaBHIIIb HA MPECTYITHBIN - TAK H OCTAHETCS MPECTYIMHUKOM. HyxXHo
MIPHJIOKUATH OOJIBIIHE YCHIIHSI, 9TOOBI 1aTh BO3MOYKHOCTD U€JIOBEKY OCO3HATh
I'PEXOBHOCTH €r0 MPECTYIHOTO MyTH U HEOOXOUMOCTh COMTH C HETO.

DBOITIOIIMOHHOE YYCHHE PACIPOCTpaHseTCss Ha Bce cepbl ecTeCTBEH-
HBIX HayK, B Apyrux oOnactsx. JIroged mpuydaroT NMPU3HABATH DBOJIOIUIO
KaK HeocrmopuMbIi (akT. becrprcTpacTHbIE yYeHbIC TOHMMAIOT Oe310Ka3a-
TEIBHOCTh TEOPUH IBOIIONHHA. [10 MX yOSKIESHUSIM J0KA3aTSIIbCTBA B TIOJIb3Y
TBOpPEHUSI HAMHOTO yoemutenbHee. OHAKO 3TH JIIOIU GOATCS OTKPHITO BbI-
paxkaTh CBOU YOEXIEHUS, MOCKOJIbKY CHCTeMa CIIOCOOHA 00€CIeunuTh MO-
paNbHOE JABICHHME U HACMEIIKH Haj HEUMH . Tak 4eloBEYeCTBO OCTACTCS B
pabcTBe y CO3/IaHHON TEMHBIMH CHUJIAMU CHCTEMBI.

JJ1s BBIXOJ1a M3 3TOr0 pabCTBa Hy)KHA MOIITHASI HHPOPMAIIHUS O IEPBOHA-

YaJIbHOM 3aMBICJIC TBopua OTHOCHTCJIBHO YCJIOBCKA.

19 Cknanpisaercs BrneuatieHue, yTo CaTaHa co3/ajl HOBBIM THIT MHKBU3HUIIHAH.
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BenukuMm unteiuiekroM BeenenHon - boroM, KOTOpeIi co31ai1 Yea0BeKa
U OKPYXKAIOIIyI0 €ro cpeay, ObUIO MpeaIyCMOTPEeHO 1aTh JIIOJISIM BO3MOXK-
HOCTb BEpPHYTh YTpau€HHbIE CIHOCOOHOCTH, TIOJIb30BAThCS MYJIPOCTHIO,
HaKOIUIEHHOM B HEMAaTEpUaJIbHOM MHpE. Toraa 4eimoBEeK CMOXKET 3aHATHCS
3QJI0)KEHHBIMA M3HAYaJIbHO NPUCYIIUMHU €MY JIE€JIAMHU - TBOPEHUEM COBMECT-
HO ¢ bOorom npekpacHbIX MUPOB.

MyzapocTs CyliecTBOBajla M3HAYaJIbHO, HO TOJIBKO 4E€PE3 IPEXOBHOCTH
YeJioBeKa yTpaueHa ClloCOOHOCTh €€ BOCIIPUHUMATh.

MHOro ThICSYENIETHI Ha3al CPEAU YEIOBEYECKOW LIMBUIIM3ALMU CTaJIU
IOSIBJIATBCS MHIAUBHUIYYMBI, Y KOTOPBIX CBA3b ¢ MHremnekTtom Bcenennon
nputynuiack. C 3TOro MOMEHTa U OepeT CBOE Havallo JIBMXKEHHE YeoBeue-
CTBa K KaracTpode miaHeTapHoro macmrada. OHu, 3TH HEMOJHOLIEHHbIE UH-
BaJIMJIbl, CHauajga M300penu KaMeHHBIA TOMOp, KOMbE U T.I., JOWIS B Halle
BpeMs 110 siiepHOil 6oerosioBku. M 1mo ceit eHb UX MbICIb MPOJIOJKAET JIO0-
MaTh COBEPLICHHBIE TBOPEHHUs, 3AMEHSA UX HAa CBOM IPUMHUTHUBHBIE. MIX 110-
KOJIEHHE CTajio u300peTaTh Bce O0Jblie U OOJIblIe, P 3TOM Tep3as Cynep-
COBPEMEHHBIM MPUPOAHBIN MexaHu3M 3emuin. [loToM mronu ctanud IpaThes
Apyr ¢ napyrom. MHorue o cTajiu o0CIyroil MEXaHU3MOB, TO €CThb Mpe-
BPATWIHCH B 0MOPOOOTOB, KOTOPBIMH JIETKO YIIPABIATb.

JlelicTBuEe TEMHBIX CUJI IIPUBEJIA K Pa3BUTHIO TEXHOKPATUYECKOM LIMBU-
JU3alMKM, MUAJUTApU3alii, YHUUTOXXEHUE >KUBOTO (pacTeHUH, )KUBOTHBIX U
YyesioBeKka) Ha 3emiie. TexXHOKpaTHUecKuil 00pa3 >KM3HU MpeBpalaeT 4yeJio-
BeKa B OMopodora.

OO0111ecTBO B NEPCHEKTUBE OCO3HAET BCIO MaryOHOCTh TEXHOKpaTHue-
CKOTO MyTH pa3BUTHs U OyaeT aBurarses kK [lepBoucrounukam... Yepes yue-
HBIX NPOUCXOUT O0CO3HAHUE HEBEPHOro MyTH. Yepe3 HuX Oyaer CHATO M

KOAUPOBAHMA HA TYIIHK.
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MexaHu3M JIEWCTBUS TEMHBIX CHJI, 3aTMEBAIOIIUN TyXOBHOCTb, BBI3bI-
BAIONIMI HU3MEHHYIO TUIOTCKYIO TTOXOTh, PUHOCUT MHOTO O€ M CTpaaHui
JOJISIM.

Yes10Bek - eIMHCTBEHHOE CYLIeCTBO BO BeeieHHoM, :xuByLIeH cpasy
HAa BceX MJIaHax ObITHUA. B 3eMHOI CBOeH CYyITHOCTH OOJBITMHCTBO BUIUT
TOJBKO 3€MHOE, MaTEpPUAIN30BaHHOE MpPOsABIEHUE. ECTh T€, KTO 4yBCTBYET
CYIIHOCTH W ApPYTHe, HEBUAUMBIC... UeloBEeK HaIeleH CIOCOOHOCTHIO TBO-
pUTH HacTosIIee U Oyayliee CBOMMU MBICISIMU, co3aaBasi (OpMbl U 00pasbl,
KOTOPBIE U MAaTEPUAIU3YIOTCS BIOCAEACTBUU. OT SPKOCTH, TAPMOHUYHOCTH,
CKOPOCTH MBICJIH, YACTOTHI MOMBICIIOB YemoBeka-TBopiia U 3aBUCUT Oymy-
mee. Yenoek-TBopel] 4yyBCTBYeT bora, crankuBasce ¢ Ero TBOpeHuem u
nponowkas Ero tBopenus. HemocpenctBenHo oOpamasice k bory, x Ero
MBICJISIM, MOKHO TOHATH Ero xenanusa v cBoe npeaHazHaueHue. Ho Jjrodas
JA0rMa, MPUBHECEHHAs] U3BHE, a HE OCO3HAHHAs BHYTPHU ceOs, OJ0KMpYyeT

BO3MO:KHOCTh YesoBeka-TBopua.

bor xouer, 4ToObl BCEM OBLIO XOpOILIO, MO3TOMY M mHocbutaeT CBOMX
CeiHoBel, Jlronei, k pasymy u [lyiie KOTOpbIX CMOI' IPOHUKHYTh B TOW WJIU
VHOU CTEIICHH.

Ero CpIHOBBS IOTOM HIYT U TOBOPST C APYTMMH JIFOABMU... beIBaer, ux
ciymarot. beiBaer, roust u yousaror, kak Mucyca Xpucra. U bor cHoBa mno-
ceutaeT Coux CeiHOBER. HO Beeraa TOJIBKO 4acTh JIFOAEH K HUM IPUCITYIIHN-
BaeTCsA, APYIHE K€ HE BOCHPHHMMAIOT. [ HapymIaroT 3aKOHBI CYACTIMBOIO

20
OBITHS .

0 B oxts6pe 2011 roga renepanbhbiii cekperaps OOH IMan I'm Mys 3assu: "Haur Mup CTOMK-
HYJICSI C OTPOMHBIMH IIPOTUBOPEUMSMHU. Y HAc €CTh MHOT'O IPOJYKTOB IUTaHUA, HO 00Jiee OIHOTO
MUWUIHapAa JTojeil ronogaror. Mbl HabI0OAaeM POCKOIIb HEOONBIIMX TPYII, HO BE3A€ BCe elIe
KHUBYT MUJJTHOHBI O€HBIX. Y Hac OrpOMHBIE TOCTH)KEHHS B 00IaCTH MEAULIUHEI, U B TO K€ BpeMs
©)KEHEBHO JKCHIUHbBI YMHUPAIOT IpHU pojax. Muuinapasl TpaTsITCs Ha OpYy)XKHe, 4ToObl yOUBaTh
JIIOJIEH, a He 00ecIieunBaTh HX 0€30MacHOCTh ".
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Cuiibl TBMBI MIOPOXKIAIOT B JIKOJSX KaJHOCTh, KOTOpasi MPUBOIUT K IO-
SIBJICHUIO 00€3710JIEHHBIX W OJMUTapxoB. [Ipu 3TOM kagHbIe TyMaroT, 4TO ACH-
CTBYIOT OT CBOEro MMEHH cebe BO 0J1aro, a peajibHO OHM HANIPABJSIIOTCS B
CBOMX JIeHCTBHAIX TEMHBIMH cujiaaMu. KoHeuHOM 11€7b10 TEMHBIX CHJI SIBIIS-

€TCA YHHUYTOKCHHUE KU3HU HA 3emue. 1 CACJIaTh OHU 3TO XOTAT PYKaMH

UMEHHO JKaJHBbIX, KOTOpbIE, HE 3aJyMbIBasCh, NOWIYT HA YHUYTOXKCHUE
KWU3HU HA 3€MJIE Paay CETOAHSALIHENM BPEMEHHOW HaAyMaHHOM BbIroAmbl. 11o
00JIBIIOMY CUETY 3TH CIYI'M TEMHBIX CHJI SIBJIIOTCSA MpeAaTeJsiMM YesloBe-
4yecTBa. Belb TeMHBIE CUIIBI JEHCTBYIOT II0 TOMY K€ CLEHApHUIO, KOTOPBIN
camH U n300penu: moOexaaTh MPOTUBHUKOB, UCIIONB3YS MpeaaTenei u3 cpe-
Ibl IPOTUBHUKOB. Tak eHCcTBOBAIM MOOEAUTEIN IPAKTUUECKHU BO BCEX BOM-
Hax. Tak AeMCTBYIOT U TEMHBIE CUJIBI B III00AILHOM MaciuTade.

bynyr nu yCremHbIMH TUIAHBI TEMHBIX CHUJI M UX CTOPOHHUKOB - Heye-
CTUBBIX?

[TocmoTpuM, 4TO IO TOMY MOBOAY ToBOpUTCs B brubmmu:

Hepem. 12:1. [loueMy HeUyeCTUBBIE YCIICIIHBI B CBOEM MYTH U BCE BEPOJIOMHBIC KHU-
BYT CIIOKOHHO?

Ilcanom 94: 3. Jlonro nu HedecTuswie, 0 Merosa, m0oaro M HEUYECTUBBIC OYAYT JIH-
KOBaTh?

Ilcanom 37:34. Hapneiics Ha MeroBy u xpanu ero nytb — OH BO3BBICUT T€OSI, ¥ ThI
Hacneayeus 3emino. M korja OyaAyT MCTpeOJaAThLCS HeYeCTUBbIE, Thl YBUIUIIb

Ilcasmom 92:7. Korma HeyeCTUBBIEC pa3pacTaroTCs, Kak TpaBa, U BCE JETAIONIUE 3JI0
pacuBETAIOT — 3TO JUIsl TOTO, YTOOBbI MX MCTPEOUIN HABEK.

Wtak, oTBeT yOenuTenbHbIi. B0kKbH NJIAHBI OTHOCHTEJIBLHO YeJioBeve-
CTBa HEBO3MOKHO U3MeHnTh. Bee, uro bor 3agyman, coynercs!

bor Hukoro He Haka3bpiBaeT W KatacTpoda Emy He HyxkHa! Bor - 3T0
JI1o00BB!

Ho, cornacHo cBuaerenbcTBy AHAacTtachu, Tak BCE M3HAYAJIBHO 3aIlia-
HUPOBAHO, co3aHo. Korma yenoBeyecTBO NOAXOOUT K ONPEACICHHON TOUYKE
CBOEr0 HEBOCHPUATHS CyTH MICTHHBI, KOTJa TEMHBIE CHJIBI, KOTOPBIE MPOSB-

JIIHOTCA B YCJIOBCKE, JOCTUIAIOT KpHTPI‘-I@CKOﬁ TOYKH, YTOOBI HE IMPOU30IILIIO
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MOJTHOTO CAaMOYHUUTOKE€HUS, MPOUCXOJNUT IIAHETAPHasA KaTaCTPO(l)aZI.
Ona yHWYTOXaeT MaryOHyI0, MCKYCCTBEHHO CO3JIaHHYIO CHUCTEMY >KH3HE-
obecneyeHus. Karactpoda sBiseTcst ypoKOM ISl T€X, KTO OCTaJICs B KUBBIX.
3emiisi O4€Hb YyBCTBHUTENBbHA. Eil OOIBRHO OBIBAaCT OT ACSITEIBHOCTH JIIOMICH,
HO OHa Bce paBHO UX JIOOUT, KaK MaTh JIOOUT CBOUX nereii””. U merraercs
3emuis 3a0paTh B HEJpa CBOM BCIO 3JI0CTh YEJIOBEUYECKYIO, U TOJIBKO KOTJa HE
XBaTaeT y HEE CUJI CICPKUBATH, TPOPHIBACTCS 371002 BYJIKAHAMU U 3€MJIETPSI-
ceHusiMH. Kakoi-To OTpE30K BPEMEHH TOCIIE 3TOT0 YEJIOBEYECTBO KUBET KaK
B cTpairHoM aay. Ho oH umMu ke 1 co3jaH. 3aTeM UX JI€TU BIOCIEACTBUM J0-
XOJISIT 10 TOYKH, O KOTOPOM MOKHO ckazarh: Paii. 3aTreM CHOBa OTKJIIOHEHUS

U OIISITh BCE CHaYaJIa.
4. Cucrema 3J1a. Po:kneHue JIOKHBIX peJTUTH.

[TocmoTpuM, Kak JEUCTBYIOT TeMHbIE CHIIbI ceroiHs. [lockombKy rinaB-
HbIM 3aKOHOM BceneHnHol sBisierca 3akoH EquHcTBa, TEMHBIE CHIIBI ITpUJIa-
rar0T OTPOMHBIE YCUIIUSA I pa3beIUHEHHUS T01eH. JIErko BUAETh, YTO OHU B
ATOM IUIaHe mpeycrenu. YenoBeuecTBO pa3olIlEHO BO MHOTMX acCIEKTax.
JIJist 5TOTO CO37IaHBI TOCYAApCTBA, KOTOPHIE CTABAT COOCTBEHHBIC WHTEPECHI
BBIILIE MHTEPECOB COCEIHMX TroCcyAapcTs. 11 3TOro co3gaHo OrpOMHOE KO-
JIMYECTBO PEJIMTUO3HBIX TEUEHUH N1aK€ B NPEAEIAX TaK HA3bIBAEMBIX BEJIH-
KHUX peNuruii (XpUCTUAHCTBO, MyCYJIbMAHCTBO, UyAau3M, OYITU3M, HHITYH3M,
CUHTOM3M U T.1.). U Kaxkjoe U3 3TUX TEYeHHIl OopeTcs 3a CBOE€ MECTO MO/

COJIHIEM, 3a BJIaCTb HaJl YCJIIOBCUYCCKUMU AyLIaMHU, 3a MaTCPHUAJIbHBIC Onara u

*! Yenopeueckoe oOIIECTBO BEJET BOWHY MPOTHB CAMOTo ce0s, Gyayud MOGYKICHHBIM BMEIIa-
TENBCTBOM CHJI ThMBI, KOTOPBIE CTPEMSATCS K YHHUTOKEHHUIO KU3HH Ha 3eMile, a 3HaYUT, YHHUTO-
’KEeHHe TI010B TBopuecTBa TBopma. M Xyke BCero To, YT0 YHHUYTOKEHHE KHU3HU JOJDKHO TPOHC-
XOAWTh CHJIaMHU JIFOJIEH, COOTBETCTBEHHO BOCHHMTAaHHBIX CHCTEMOH ThMBI. [loaTOMY HE HYXHO
YIUBIIATHCS, €CIIM 3TH JIIOAN HAOPOCSTCS C THEBOM Ha aBTOPA TOI KHUTH.

** AHacTacusi OTHOCHTCS K 3eMile, Kak K )KHBOMY CyIIeCTBY. [10106HBII BBIBOI CI€Ial aBTOp MPH
paccMOTpEeHHUH dBOTIOIMHN BeenerHoit ot bombmioro B3peiBa 10 Hammx gHE#H (CM. TI1aBy 8).

45



T.1. Kaxknoe Bkitouaercs B MeXKOH(ECCUOHATBHYIO 00pb0Y, YACTO HUCIONb-
3ysl TpsA3HBIE MeToAbl. 1 BCe 3TO MpU TOM, YTO 3TH PEJUTMO3HBIE TEUEHUS
CCBUIAIOTCSI HA OCHOBBI CBOEH PEUTUU, KOTOPBIEC ACKIAPUPYIOTCS MUPHBIMH,
CIPaBEJINBbIMH, EUHCTBEHHO BEPHBIMH.

Jlna mpuMepa paccMOTpPUM, KaK BO3HUKIM KOH(PECCHH B paMKax XpH-
CTUAHCKOMW PEJIUTuHu.

B bubnuu narotcst HacTaBieHMs, KAKUM JTIOJDKHO OBITh XpUCTUAHCTBO.

HNoanna 13:34,35. 51 naro Bam HOBYIO 3amoBedb: JwoOute Apyr apyra. Kak s
JII00J110 Bac, TAK U BbI JIIOOMTE APYT Apyra. Bee y3HaloT, 4T0 BBl MOM y4YeHH-
KM, eCJIM MesK1y BaMHu Oy/aeT J1000Bb>.

Martdes 5:44. A st roBOpPIO BaM: He nepecTaBaiiTe JIOOUTH CBOMX BParoB U Mo-
JIMThCA 32 TeX, KTO Bac mpecJjeayer.

HNoanna 17:14. 51 naa uM TBOE €10BO, HO MUP BO3HEHaBHJeJ HX, IOTOMY 4TO
OHM He 0T MMPAa, KaK M sl He 0T MHUpa.

1 Kop 1:10. YBemaro xke Bac, Opatbsi, uMeHeMm Hamero I'ocnoga Uucyca Xpu-
€Ta, 4YTOObI BCe Bbl TOBOPWJIM B COIVIACHM JAPYT € APYroM, U 4TO0bI He ObLIO
MesKIy BaMHU pas/iesieHHil, HO YTO0bI Bbl ObLJIM COCUHEHbI OHUMH MBICJISIMH
U OJJHHUMH PACCY:KICeHUSIMHU.

Adec. 4:1-6. Utaxk, 51, y3Huk B I'ocroge, ymMoJIsito Bac NocTynarh J10CTOHHO NPH-
3BaHUs, KOTOPbIM Bbl NPH3BaHbI, CO BCeM CMHPEHHEM YMa, KPOTOCTBIO H
AOJITOTepPIIeHNEeM, € JJI000BBIO NPOSIBJISAS APYT K APYTY TEPIUMOCTD, CTPEMSICh
COXPaHATH €IMHCTBO JyXa B o0beAnHsIIOIMX y3ax mupa. EcTe 0HO Te0 n
OJMH VX — KaK eCTh TOJIbKO O/HA HaJekAa, K KOTOPOil Bbl NPHU3BaHbI,—
oauH I'ocnonb, 01HA Bepa, 0IHO KpelleHue, oauH bor n Orel Bcex, KOTOPbIii
Ha/l BCEMH, U Yepe3 Bcex, U BO BceX.

CnepoBatenbHO, pa3fereHre Ha KoHpeccuu 3ampelneHo. Mexay diie-
HaMU XPUCTUAHCKOM BEpbI JOJDKHA OBITH HAacTOsIIast 1I000Bb. U naxke k Bpa-
ram J0JkHa ObITh I000BE! Benb m000Bb 00€30pYKHUT BCSIKOTO Bpara. A 4to
K€ MBIl UMEEM Ha CaMOM Jene?

A Ha camMOM Jiese MpOLBETAET HEMPUKPHITAs BPaXKAa KAK MEKAY KOH-
deccusasmMu, TaKk U MEXKAY YWiIeHAMHM OJHOM M TOH ke KOHpeccuu. Yacto
PEIUTUO3HbIE ACSTENN MPOBOLUPYIOT U JAXKE OPraHU3yIOT Majibie U OOJIbIINeE
BOIHBI. 11 He TOIbKO MEXIy KOH(pECCHUsIMU. A HA4YaJOCh BCE C OTCTYIUICHHS

ot 3anoBeneit Mucyca Xpucra. 1ot hakT ObUI IpeycMOTpeH B bubnuu:
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Hesanus 20:29,30. S 3Ha10, 4TO MOCJE MOEro yxoaa K BaM BOWIYT JIKOTbIE BOJI-
KM, KOTOpPble He OyIyT HWIQAUTh CTA/1a, U CPelId BAC CAMHMX MOSIBATCS JIKOIM,
KOTOpbIe OyIyT rOBOPUTH MPEeBPATHOE, YTOObI YBJIeYb Y4eHUKOB 32 CO00M.

bubnus npusbiBaeT Bcex HenmpeyOex  ACHHbIX JTIOCH:

Pum. 12:2. U He cooOpa3yiiTech 0oJiblle € 3TOM CHCTeMOM Belleil, HO mpeodpa-
3yHTech, OOHOBJISISA CBOIl YM, YTOOBI BaM yAOCTOBEPATHLCH, B Y€M COCTOUT
no0pasi, ’JkeJJaHHAs U cOBeplIeHHAasi BoJiA bora.

KoneuHol 1enpro sBIETCS MO3HAHWE WCTUHBI O TBOpLE M €ro TBope-

Hu. Mucyc Xpucroc ckasad:

Hoanna 8:32. «Bwvl noznaeme ucmuny, u ucmuna 0céo600um 6ac»

OcBoOOaUT OT BiacTu cw ThbMBI! Benn yenoBek HaneseH ¢cBOOO O BbI-

oopa.

BoiT. 1:27. U Bor coTBOpmII YeioBeKa Mo cBoeMy o0pa3y, COTBOPHI €ro 1o oOpa3y
bora. OH coTBOpUII KX MY>KYMHOM U KEHIIIUHOM.

[ToaTomMy 4enoBeKk MO:KeT BBIMTH MU3-TIOJ Ura CHJI ThbMbI U BEPHYTHCS K
TOMY COCTOSIHUIO, KOTOpO€ ObUIO 3arlaHMpOBaHO TBOpPLIOM Ui 4eloBeye-
CTBa. YKa3zaTeseM IyTH B 3TOM Jene OyaeT cinoBo bora, bubmnms.

Temuble cunbl (CaTaHa U €ro JIEMOHBI) BCE JIENAIOT pajiyd pa3lelCHUs
XPUCTHAHCTBA HA OTJENbHBIE Bpaxkayroume koHpeccun. OOpamasich K amno-

crony Ilerpy, Uucyc Xpucroc ckaszain:

Jlyku 22: 31,32. Cumon, Cumon, Carana TpeboBaJl pocesiTh Bac, Kak mireHuiry. Ho
s TOPAYO MOJHJIICS O Tebe, O TOM, YTOObI TBOSI Bepa He UcCsKia. Y Thl, BepHYB-
IIKCh, YKPETIH CBOUX OpaTheBy.

CnepoBarenbHo, CataHa XoTenl pa3beAMHUTH Hocienosateneid Nucyca
Xpucra, caenaTs paaeneHue. [loToM ierde uxX yHUYTOXUTE.

DTO HAIMOMHMHAET OJUH MpuMep. YenoBeKy MpEeAsoKWIN CIOMaTh MET-
7y, COCTaBJIEHHYIO U3 OOJIBIIOrO YKClia TOHKUX MPYyTheB. OKa3aiock, 4TO 3TO
clenaTh HEBO3MOXKHO. Toraa oH pa3Bsi3al METIIY U CIOMaJl KaXIblil IPYTHK B
otaenbHOCTH. MTak, ennHcTBeHHYI0 opranu3anuio bora Ha 3emie Carane He

YAacCTCia OTBCCTH B CTOPOHY OT MCTHUHHOIO ITOKJIOHCHHUA, a Pa3AC/iMB €C Ha
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MHOKECTBO KOH(eccuil, aBTOMaTHUECKH OTBeJeT UxX oT bora. Tak oH u cxe-
JaJL.

Kakum sxe oOpa3om BBINOJHATOCH pazaeneHue? YToObl OTBETUTH Ha
ATOT BOIPOC, JaBaiiTe CHauyaja BBIICHUM, 4TO TpedyeT bor or yueHukos
Nucyca Xpucra.

[Ipexne Bcero, TpedyeTcs BBIMOIHEHHUE IBYX 3aKOHOB JIt0OBHU:

Mardesn 22: 36-40. «Yuurens, kakas 3anoBeib B 3akoHe camasi BaxkHasi?» OH cKka-
3a1 eMy: «,,JIto0u TBoero bora MeroBy Bcem cepjiieM, Bcel AYIION W BCEM pasy-
MOM“‘. DTO — TiepBas U camasi BakHas 3anoBenb. W BTopas, mogobHas eii: ,,Jlrobu
CBOETO OMMKHETO, Kak camoro ce0s*“. Ha aTux JByX 3amoBensx Iep>KUTCS BeCh 3a-
KOH U IIpopoxn».

Pum. 13: 8-10. Hukomy HHYero He OyapTe JOJKHBI, KpOME B3aUMHOM JTIOOBH, TIO-
TOMY YTO JIFOOSIIUI JPYyroro UCIOJHUI 3aKOH. Bellb cBOJ 3aKOHOB «HE TPeto0o-
NeNCTBYH, HE yOuBail, HE Kpaau, HE JKeJlall dyKOoro», Kak W Jrodast Apyrasi 3armo-
BeJlb, CBOJUTCS K OgHOMY: «JIr0Ou OnmmxkHero, kak camoro cebs». JIto0oBb HE fe-
JaeT OJIMKHEMY 3714, TTOITOMY JIF000Bb — 3TO MCIOJHEHHUE 3aKOHA.

Kpome Toro, HeoOXoauMO CBATO NPUACPKHUBATHCS HOBOM 3amoBeIU

Nucyca Xpucrta a1 1yXoBHOTO 00IIIECTBA:

HNoanna 13: 34, 35. 4 maro BaMm HOBYIO 3all0Be/b: JTIOOUTE Npyr npyra. Kak s iro0-
JII0 Bac, TaKk W BbI J1I0OUTE Apyr Apyra. Bee y3HAIOT, 4TO BBl MOM YYEHUKH, €CIIU
MEXy BaMU OyJieT JTI000BbY.

A Kak MposBUTH J1000Bb K bory?

1 Hoanna 5: 3. Beap nm000Bb k bory 3akimouaercs B TOM, 4TOOBI MBI COOJIIO TN
€ro 3aMoBe/IH, U €T0 3al0BEIU HE OOPEMEHUTEIbHEI.

HNoanna 15: 8-10. Moii Otern npociaBiasieTcsi TEM, YTO Bbl IPUHOCUTE MHOTO ILIO-
JOB U JOKAa3bIBACTC, UYTO BBl MOU y‘IeHI/IKI/I. OTGI_I HI06HT MCHA, U s J'IIOG.HIO Bac, u
BBl OCTaBalTech B Moel 00BU. Eciiu BBl OyzaeTe coOmoaaTh MOU 3armoBeIH, TO

OCTaHeTECh B MO€ii JITOOBH, KaK U s coOmronaro 3anmoBean OTIia H 0CTalOCh B €0
JIFOOBMU.

W3 npuBeneHHBIX CTUXOB cienyeT, uto 3akoH JItoOBu 3ameHHN 3akoH
3arnoBeel, KOTOpbIi ObUT JaH U3pamiibcKoMy Hapoay. s BeimonHeHus 3a-
KoHa J[t0OBHM HE JOCTaTOYHO MMETh Bepy, uTo bor cymectByet, uto Mucyc

23
ITPOJINJI KPOBb paau BbIKYIIA IIOTOMKOB AI[aMa. I[J'IH 9TOr'0 Hy>XHBI ACjia .

* B Hamre BpeMsi pacIpOCTPaHEHO MHEHHE, COTIACHO KOTopoMy Mmcyc XpHCTOC OTZal CBOIO
JKU3HBb 3a Bcex. MTak, Bce moisiydaT crmaceHue. bosee Toro, mpu 3TOM MOXKHO BECTH T'PEXOBHBIN
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HNaxoBa 2: 14-20. Kakas nosb3a, Mo OpaThsi, €CJIM KTO-HUOYIb TOBOPUT, YTO UMEET
BEpy, HO He umeeT Aen? Moxer nu Takas Bepa crnactu ero? Ecmm Opar win
CecTpa Haru U UM HEJOCTAET MHILY HA JIEHb, a KTO-TO U3 Bac TOBOPUT uM: «au-
T€ C MUPOM, TPEHTECh U UIbTE JOCHITa», HO HE NaET UM HEOOXOAUMOTO /IS Te-
Ja, Kakas oT 3Toro nojn3a? Tak u Bepa, ecjin He UMeeT aeJ1, MepTBa. Ho KTO-
HUOYIb ckaxeT: «Y TeOs ecTh Bepa, a y MeHA ecTh Jena. [lokaxu MHe CBOIO Be-
py 0e3 zmen, a g mokaxy Tebe CBOIO Bepy CBOMMU JenaMu». Thl BepHllb, YTO
ectb oanH bor? Xopomo genaemns. I 1eMOHBI BepAT M COAPOralTCA OT
crpaxa. Xoyelb JM 3HATh, IYCTOH YeJI0BeK, 4TO Bepa 0e3 jJeJ1 Oecn/iogHa?

UTo e HY)KHO JeaTh, 9TO0bI yroauTh bory?

[Ipexne Bcero, He uckaxath CesiienHoe CioBo — bubnuro.

I'amaram 1:8,9. Ho gaxxe eciu OBl KTO-TO, MBI MIIM aHT'e]l ¢ He0a, BO3BEIANl BaM Kak
Onaryr BECTh YTO-TO CBEPX TOTO, YTO BO3BEUIAJIN BaM MBI, TO J1a OyJIeT OH Ipo-
kiaT. Kak roBopuiM MBI paHblile, TaK M TEIEeph CHOBA FOBOPIO: KTO BO3BEIIACT
BaM Kak OJIarylo BeCTh YTO-TO CBEpPX TOTO, YTO BBI NMPHHSIIM, TOT Ja OyAeT Mpo-
KIISAT.

OTtkposenne 22: 18,19. «5 cBUIETENBCTBYIO BCAKOMY, KTO CJBIIIMT CJIOBA MPOPO-
YecTBa 3TOT0 CBUTKA: KTO NMPHOABUT UTO-HUOYIB K 3TOMY, ToMy bor npubaBut
SI3B, O KOTOPBIX HAIMCAHO B 3TOM CBHUTKE, U KTO OTHHMET YTO-HHOYIb OT CJIOB
CBUTKA ITOTO MPOPOYECTBA, y TOro bor OTHUMET ero 00 B TOM, O 4€M HaIlu-
CaHO B 9TOM CBHUTKE: OH HE TIO3BOJIMT €My €CTh IUIO/IBI C IEPEBbEB JKU3HU U BOW-
TH B CBSTOU TOPOJ.

HCO6XO,Z[I/IMO ITIOMHUTDB, 4TO CBITOM bor He MCHJCTCs, a ITI0OOTOMY HC HU3-

MeHsieTcs ¥ coaepxanue ero Crnosa — bubnuu.

Manaxus 3:6. «Benp 1 — Herosa, s He uzmensatock. [loaTomy Bbl, CbiHOBBS Mako-
Ba, HE IOTHOJIN.

OI[HaKO HCO6XO,Z[I/IMO IIOMHHUTB, YTO 3TUM MHUPOM PYKOBOIUT Carana.

Jlyknu 4: 5-8. Torna, noHsB €ro Ha BBICOKOE MECTO U MOKa3aB €My B OJIHO MTHOBE-
HHUE BCe LIapcTBa oOuTaeMoil 3emiu, J{psBoi ckazan emy: «1 nam Tebe BCIO BIacTh
HaJ HAMH U HX CIaBy, IOTOMY YTO 3Ta BJACTh OTJAHA MHe, U f JaI0 €€, KOMY
xouy. WTak, ecnu Tl MOKJIOHUIIbCS MHE, BCE 3TO Oyzner TBouM». B orBeT Mucyc
ckazan emy: «Hanucano: ,, Ilokonsiica teoemy bory Uerose u T0J1bK0O emy €O-
BepLIaii CBAIICHHOE CJIY’KeHHe ».

Carana - 3mas AYXOBHas JTUYHOCTb, IPCKPACHO OCBCIOMIICHHAs 000

BCCX HAIMX HCAOCTATKAX W 3HACT, KaK YIIPABJIATH HAMMU. HOBTOMY HCYAHBHU-

06pa3 xu3nu. M3 bubmuu xe ciemyer, 9To 3TO TIyOOKoe 3a0iyXKIAeHHE, KOTOpOE IMOSBUIIOCH B
pe3ynbTaTe KoBapHBIX neiictBuil CataHbl U ero cucteMbl. Ha camom aene B bubnuu ckazano: boe
JHOOUM MUp MaK CUIbHO, YMO OMOAL €680e20 eOUuHopoOH020 CblHa, 4umobbl Kadxicovlll, KMo HPosae-
Jisem 6 Hezo eepy, He nozub, Ho umen geunyio scuzis. (Moanna 3:16). W Bepy HyXHO ITOIKPEIUISITH
JleJIaMu.
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TEJIbHO, 4TO OOJBIIMHCTBO JIOJIeH, Oyayun ociereHHbiIMu CaTaHo#, BbI-

IIOJIHAIOT €TI0 XCJIaHUA.

2 Kop. 4: 3,4. Ecou xe Onarast BeCTh, KOTOPYIO BO3BEIIaeM, M CKPBITA TIEJICHOU, TO
CKpBITa ISl TOTHOAIOIINX, JUISI HEBEPYIOIINX, Y KOTOPBIX OOT 3TOM CUCTEMBI Be-
el ocJIenuJ yMbI, YTOOBI [T HUX HE BOCCHSUI CBET CJIABHOM 0JIaroil BECTH O
Xpucre, KOTOpbIi ecTh 00pa3 bora

Wtak, MBI BBIICHUJIM, 9TO JIIOASM JaHO ABa 3aKoHa: 3akoH JIxoOBu bora
u 3akoH Caranbl. [Ipu 3ToM 3akon JI[10OBU TpeOyeT MpeaaHHOTO CITYKEHUS
bory Ham Bo Graro, B To Bpems kak 3akoH CaTaHbl, JEKIApUPYys JIEMEHTHI
3akona JItoOBHM, Ha caMOM Jelie¢ MCIOJL3YET STOUCTHYECKHE yCTPEMIICHUS
JIFOJIEH, Hacaxaas 3J10.

3akoH J[100BU pa3BuBaeT B yueHukax Mucyca Xpucra miaonsl ayxa:

Fanaram 5: 22,23. Tlnox xe myxa — 3TO JHO00BB, PaloCTh, MUP, JTOITOTEPIICHHE,
no0poTa, A0OpOAETeNHLHOCTh, Bepa, KPOTOCTh, camoobnananue. [IpotuB Bcero
3TOT0 HET 3aKOHa.

3akon CaTaHbl pa3BUBAET B JIIO/SX JieJia IJIOTH:

Ianaram 5: 19-21. A nena oty sSIBHBI, 3T0 — OJIyJ, HEYUCTOTA, PACIyTHOE MOBE-
ACHUC, UOOJIOIMMOKIIOHCTBO, CIMPUTHU3M, BpaxXia, pasaopbl, pCBHOCTb, BCIIBIIIKUA
THEBa, CCOpPbI, pa3/eleHusi, CEeKTaHTCTBO, 3aBUCTh, MbSHCTBO, KYTEXH U TOMY
nonobHoe. O Takux Jenax MpelocTeperar Bac, Kak U MPekIe MmperocTeperan,
YTO MOCTYMAaroIIKe Tak napcTsa bora He HacneayOT.

[Toxa OBLTM >KUBBI AMlOCTOJIBI, OHU CIEP>KUBATIM BJIMSIHUE OTCTYITHHYE-
CTBa, KOTOPOE CTPEMUIIOCH OCYILECTBUTH pa3/ieJIeHUE B COOpAHUM YUEHUKOB
Nucyca Xpucrta. OHU 3TO NOHUMAIIA U MPEAYNPEKIAIH YYEHUKOB, YTO OT-

CTYIIHUYICCTBO U pa3aCICHUC COCTOATCA.

Hesinus 20: 28-30. BaumaTenpHO ciaeanTe 3a cO00M U 3a BCEM CTaJIOM, B KOTOPOM
CBSITOM JIyX TMOCTaBHJI Bac HaJA3UpaTeNsIMHU, YTOOBI macTu cobpanue bora, koTo-
poe oH mpuoOpén kpoBkto cBoero CriHa. S 3HAIO, UTO MOCIE MOETO YX0Jla K BaM
BOMIYT JIIOTHIE BOJKH, KOTOpPBIE HE OyIyT MIaIUTh CTaja, U CPEAH Bac CaMHX IO-
SIBSITCSL JIFOJIM, KOTOpBIE OYIyT TOBOPUTH MPEBPATHOE, YTOOBI yBJIEUb YYEHHUKOB
3a COOOH.
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06 aTom npenynpexnaan Mucyc Xpucroc B cBoei nputye:

Mardes 13: 24-30, 36-42. On npusén um aApyroi npumep, ckazas: «HebecHoe map-
CTBO NMOAOOHO YeNIOBEKY, MOCEesBIIEMY Ha CBOEM mojie xopouine cemeHa. Ho,
IIOKA JIIOJY CHaJId, IPUILEN €ro Bpar, MOCEsU CPEAN MILEHULbI COPHSIKU U YIIEN.
Korga >xe nmoka3anuce BCXOAbI U MPUHECTH TUI0/bI, TOT /1A MOSBUINCH U COPHSKH.
Pabbl x0341Ha JOMa MPUIILIH K HEMY U CKa3ajH: ,,[ 0CIIoIuH, pa3Be HE XOpOIIne
CeMEHa ThI mocesul Ha cBOEéM mosie? OTKyJa k€ Ha HEM MOSBHIMCH COPHAKH?
OH ckazan uM: ,,OTO CAeNan Bpar, 4eloBeK .— ,,XO0uellb, MBI BBIHEM U cOOe-
pém ux?“ — cnpocunu onn. OH ckazan: ,,Het, 4ToObI, coOupasi COpHSIKH, BbI
CIIy4allHO HE BBIpBAJIM C HUMH M mieHuily. [IycTh pacTyT BMecTe 110 KaTBbI, a
BO BpeMsl KaTBbl i CKaxy *Heram: ,,CHayana coOepuTe COPHSIKU U CBSKHUTE B
CBSI3KH, 4TOOBI C)K€Ub UX, a MOTOM HJUTE M COOMpalTe MIICHUIy B MOE XpaHU-
qume’y. . . OTmycTUB HapoI, OH BOIWIEN B 10M. Ero ydYeHUKM moaouuim K Hemy
u ckazanu: «OOBsSCHU HaM MpUMEpP O COpHSAKAx Ha mojie». B oTBeT OoH ckazai:
«CesiTesib XOpomux ceMsiH — 3T0 CbIH 4YeJIOBeYeCKHi, MoJie — 3TO MHP,
XOpoLIHe CeMeHAa — 3TO CbIHOBbSI LIAPCTBA, 2 COPHAKH — CBHIHOBbA 3J1010,
Bpar ke, nocessBmuii ux,— /Ibsisos. 7KarBa — 310 3aBepiieHHe CUCTEMbI
Belllei, a )kHelbl — 3TO aHreJbl. [10J00HO ToOMy, Kak COOMPAIOT COPHSKH U
CKUTAIOT UX B OTHE, Tak Oy/AeT U IMpH 3aBeplIeHUU cucTteMbl Bemieil. ChIH deno-
BEUYECKMI MONUIET CBOMX AHTEJIOB, 1 OHU COOEPYT B €ro LApcTBE BCE, YTO CITy-
KUT KAMHEM IIPETKHOBEHHUS, U TeX, KTO MOCTyNnaeT 0€33aKOHHO0, M OPOCAT UX B
OTHEHHYI0 neyb. TaM oHM OyAYT MJIaKaTh U CKPEXKETaTh 3yOamH.

W3 sroit mputum cienyer, uto CaTtaHa IPOU3BENET CHIIBHOE pa3fieiieHre
B XpUCTHAHCKOM COOpaHUM, B pe3yibTaTe yero Ha (poHe OTCTYIHHUKOB (COp-
HSKHW) He OyJeT BUHO HAcToAUX yuyeHukoB Mucyca (mmenunnr). U tak Oy-
AT TPOAOJIKATHCSA 10 3aBEPIICHHS] CUCTEMbI BEIEH, T.€. 10 YCTAHOBJICHHS
[HapctBa HeGecHOro. OAHAKO HACTOSIIIME YYCHUKU HE MCUE3HYT, MOCKOJIbKY

Nucyc, naB um 3amanue, obemna:

Mardes 28: 18-20. Nucyc nogomén u ckazan um: «MHe aHa BCs BIACTh Ha HEOE U
Ha 3emuie. [ToaToMy MauTE M BO BCEX HApOJ1ax MOATOTABIMBANTE YUCHUKOB, KPECTS
ux Bo umMst Ota, ChIHA U CBATOTO JyXa M y4ya UX COONIOAATh BCE, YTO sl BAM IIOBE-
nen. U g1 ¢ BaMu BO Bce IHH 10 3aBepPIIeHNs 3TOM CHCTEeMbI Belleil

Kak ’xe HaliTu coOpaHMe HCTUHHBIX MOKJIOHHUKOB bora m kak ompene-
JIUTh OTCTYIIHHYECKHE penurnosssle tedeHus? s sroro Mucyc Xpucroc
JaJl KpUTEPUU:

Matdes 7:15-20. Ocreperaiitech JKENpOpokoB. OHU NMPUXOAAT K BaM B OBEUbEH
HIKype, HO BHYTPU OHU — XMIIHbIE BOJKHU. BBl y3HaeTe ux no ux mioaam. Passe
C KOJIIOUMX PACTCHHI COOMpArOT BUHOTPAJ WM C depToroioxa unxup? Beskoe
XOpolIee AePeBO MPUHOCUT XOPOIIUE IUIOJbl, @ THUJIOE JIEPEBO MPUHOCUT ILJIO-
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x#e mioapl. Xopoliee 1epeBO HEe MOKET MPUHOCUTH IUIOXUX IUIOAOB, & THUJIOE
JIepeBO HE MOXKET MPUHOCUTH XOPOIIHX TUIOA0B. Besikoe aepeBo, He mpHHOCSIICe
XOpOIIMX IIONOB, CpyOaroT u OpocaioT B oronb. UTak, mo miogamM y3Haere
ITUX JIK/eM.

VY Bora ogHa HeOecHass OpraHu3ainus, OJHA M 3€MHas, CHadajga IJI0T-
CKasl, a 3aTeM JyXOBHas, «nomomy umo boe ecmv boe ne 6ecnopsioka, a mu-
pa» (1 Kop. 14:33).

Pa3apo0OuB XpUCTHAHCKYIO PEJIUTHIO HA MHOXECTBO KoH(peccuit, Catana

OCJIOKHUJI IOMCK MUCTHUHHOW penuruu. Mucyc Xpucroc ckasan 1o 3Tomy 1o-
BOAY:

Mardesn 7: 13,14. Bxoaure yepe3 y3kue BOpOTa, IOTOMY YTO IIMPOKA U MPOCTOPHA
Jopora, BeayIas K TuOeNu, 1 MHOTHE HIIYT €10, TOTJa KaK Y3KH BOPOTa U TeCHA
Aopora, Beayuiasi K ;KM3HH, 1 HEMHOTHe HAXOST eé.

upokast u mpocTopHas AOpora, Beayias K THOenu, OTHOCUTCS K BCe-
JI03BOJICHHOCTHU B TIOBEACHUU JIFOICH, K BBIOOPY PEJIUTHH, 0OBEKTa MOKIOHE-
HUS U ToMy mnojoOHoe. Benp mro6oe oTkioHeHHe OT TpeboBanusi bora He
yrogHo emy. bor onpeznenun oqHy MCTHHHYIO peJIMTHIO BO riaase ¢ Uucy-

coM XpHCTOM.

Koaoc. 1: 18-20. 1 on — ruaBa Tesa, coopanusi. OH — Haydajo, NEpBEHEL U3
MEPTBBIX, YTOOBI CTaTh €MY HEPBBIM BO BCEM, IOTOMY 4TO bory Obu1o yroaHo
clienarth Tak, 4ToObl B HEM OOMTaja BCS MOJIHOTA, U Yepe3 HEro MPUMHUPUTH C CO-
00l BCE oCTaTbHOE — YTO HA 3€MJIC M YTO Ha HeOecaX,— 3aKJIIOYUB MHUD TI0-
CPEACTBOM KPOBH, IPOJINTON UM Ha CTOJIOE MyUEHUIA.

Bce npyrue xongeccun 06U co3ansl o Bosie CaTaHbl U €ro CIyT, OT-
CTYITHHKOB, KOTOPbIE CTAJIM BO IJ1aBE€ CBOUX PEIUTHO3HBIX TeueHU. OHU Hc-
kaswm CinoBo bora, BHeCIM 37€MEHTHl NOKJIOHEHHs U TPaAULMH, IOpoYa-
mue umsa bora. Bmecto noknonenus bory OTily OHM NOKJIOHSIOTCS TBOPE-
HuI0 (aHrenam’’, moxsam’, Mncycy XpHCTy) MM KakoMy-HHOYIb H300pae-

HUIO, 4TO TIpsiMo 3anperieHo B bubmuu (Mcxon 20:4-6).

* Otxp. 19:9,10. Anren cka3an mue: «3amuuiy: ,,C4aCTINBbI IPUITIANISHHbIC HA CBAACOHbI YHKIH
SIruénka‘“y. U1 emé oH cka3aj MHe: «DTO HCTHHHEIE cjioBa boray. Toraa s man K ero Horam, 4ToObl
noxnonumscsi emy. Ho on ckazan mue: «CMOTpH, He Aesiaii 3Toro! SI Bcero sumb copad Ttede u
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BonbmmHCcTBO XpucTHAaHCKUX KoH(peccuit cumtator HMucyca Xpucta
ToxaecTBeHHbIM bory OTtiy, coctaBisisi ¢ OTIOM U CBATHIM ayxoM Tpowuiry.
N »sT0o mpu toM, uto Mncyc MHOTOKpaTHO 3asBisiji, 4TO OH MeHbile OTua,

BCCTrAa BBIIIOJIHACT BOJIIO OTHa nT.AO.

HNoanna 14:28. Bl ciblmany, 4To s CKaszal BaM: ,,5l yX0XKy ¥ IpUAY K BaM OISTh™.
Ecnu Ob1 BBl ACHCTBUTEIBHO JIFOOMIM MEHS, TO 00pagoBaINCh OBI, YTO S HAY K
Oy, Benp OTten 00/1b1Ie MEHS.

Mardesn 24:36. O Tom aHE U yace HE 3HAET HUKTO: HU HeOecHbIe aHTelNbl, HH CBbIH,
a 3Haet TosbKko OTel.

Mapka 13:32. O Tom JHE WK Yace HE 3HACT HUKTO: HU aHTelbl Ha HeOe, Hu ChIH, a
3HAET ToJabKo OTell.

HNoanna 7: 28,29. Toraa Mucyc, yua B Xxpame, rpOMKO ckazai: «Bbl 3HaeTe MeHS 1
3HaeTe, oTkyAa 5. OgHako s npuiién He caM ot ceOs. [locnaBimii MeHs Ha ca-
MOM JIeJIE CYILECTBYET, HO BbI €r0 HE 3HaeTe. A s 3Hal0 €ro, IOTOMY YTO fl PH-
méa ot Hero. OH MocJiaJl MeHs

Hoanna 17: 3-5. UToOb UMETh BEUHYIO KHU3Hb, HECOOXOMMO NMTPHUOOpPETATh 3HAHUS O
TeOe, eAMHCTBeHHOM UcTHHHOM bore, u mociannom 1060ii Uucyce Xpucre.
S mpocnaBun Tedst Ha 3emile, 3aBEPIIMI J€JI0, KOTOPOE Thl MOPYYHJ MHE BbI-
noJHuTh. U Teneps npociaaBb MeHsi, Oren, y ceds TOM CJ1aBOM, KOTOPYIO s
HMeJ y TeOsl npekae NosiBJeHUs MUPA.

1 Kop. 11:3. Ho xouy, 4TOOBI BB 3HAJIH, YTO KaXKIOMY MYKUMHE IJ1aBa — XPUCTOC,
JKEHILMHE TJIaBa — MY>KUMHa, a XpHCTy riiasa — bor.

Mapka 10:18. Uucyc ckazan emy: «Iloyemy Tl Ha3bIBaemb MeHsl 100pbiM? HUKTO
He 100p, kpome ogHOro — boray.

[Tpu TakoM OOJIBIIIOM KOJMYECTBE CBUIETENHLCTB caMoro Mucyca roBo-
PUTh, UTO OH TOXAecTBeHEH bory OTIly - 3TO KOILIYHCTBO.
B xpuctuanckoM Mupe pacnpoCTpaHEHO MHEHHE, YTO BCE PEJIUTHH XO-

poum. Ho bor tak He cuntaer. Bcnomuum, uto ckazan Mucyc Xpucroc:

Mardesn 7: 21-23. He Bcakuii, ropopsituii Mue: ,,I'ocnoan, 'ocniogu“, Boiiaér B
He0eCHOe HApPCTBO, a JHMIIb TOT, KTO MCIOJHSAET BOJI0 Moero Orua, KOTo-
pblii Ha HebOecax. MHOrue CKaxyT MHE B TOT JI€Hb: ,,l ocnionu, ['ocnioau, pa3se
HE OT TBOET0 UMEHH MBI ITIPOPOUYECTBOBAJIHU, PA3BE HE OT TBOETO MMEHU MbI M3I0-
HsIJIW IEMOHOB U pa3Be HE€ OT TBOCIro MMCHHN MBI COBepH_Ia.HI/I MHOTHEC MOI‘YH_IC-
crBeHHbIe Aena? U torma st o0psBiIro uM: ,,5 HUKoraa He 3Hail Bac! OToliaure
OT MEeH#, TBOpsilINe 0e33aK0Hue .

[To noBoay uctTuHHbIX Xpuctuan Mucyc Xpucroc ckaszan:

TBOUM OpPaThsM, KOTOPHIC COBEPIIAIOT JEI0 CBUACTEeNbCTBA 00 Mucyce. Bory mokiaonucs, mo-
TOMY YTO CBHJIETEIILCTBO 00 Mlucyce €CTh CMBICIT POPOUYECTBY.

* K TakuM JIOISM B PasHbIX KOH(ECCHAX dalle Bcero oTHocsTes Jlea Mapus, armocToubl, 4y 10-
TBOPIIbI, BETUKOMYYEHHUKH U TIPOCTO CBSTHIE.
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HNoanna 17: 14. A nan uMm TBOE CIOBO, HO MUP BO3HEHABHJIEN UX, IOTOMY YTO OHM
He 0T MHPA, KaK 1 fl He 0T MHPA.

U sto dakt. Mup npunamiexur Carane, a ucyc u ero yuenuku - Lap-
ctBy bora. [1o3ToMy HCTHHHBIE XPUCTHAHE HE JOJKHBI Y4aCTBOBATH B MOJIM-
TUYECKUX JeaxX TOCyAapCTB, IA€ OHU MPOKUBAIOT, HE TOJKHBI YUYUTHCS BOE-
BaTh W yOuBaTh monaen. i HUX Ba)XXHO MPHUIACPKUBATHCS TOTUTHIECKOTO

HEUTpAJINUTETA.

BboiT. 9:6. Ecnu kT0-HUOYH> MPOJBET KPOBb YEJIOBEKA, TO U €ro KPoBb OyaeT
MPOJINTA YeJT0BEKOM, IOTOMY 4TO bor co3man uenaoBeka 1mo ceoemy oopasy.
Ilcanom 5:6. Te1 uctpeOuinb roBopsImKX J0Xb. IIpoJinBawiuii KPOBb U COBEp-

auii 00MaH orBparuTesieH Ajs Merossl.

Hputum 6: 16-19. Illects Bemeld HeHaBUIUT Merosa, u 1ake ceMb OTBPATUTEIbHBI
€ro Jyile: BBICOKOMEpHBIE TJla3a, JUKUBBIA SI3bIK U PYKH, NMPOJUBAKOIIME He-
BHHHYIO KPOBb, CEepJIle, CTPOSIIEe 3JIbl€ 3aMbICIIbI, HOTH, OBICTPO Oerymue K
0€33aK0HHUI0, JKECBUIETENb, TOBOPSILUN JIOKb, U BCAKUH, CEIOMIMN pa3gopbl
MEXy OpaThsMH.

Martdes 26:52. Torga Uucyc ckazan emy: «BepHu cBOif M€Y Ha MECTO, IOTOMY YTO
BCE, KTO BO3bMYT Me4, OT Me4a M MOTHOHYT).

Hcaus 2:4. On Oyner cynbéii cpeny HapoaOB M BCE MCIPABUT Ha 0JIaro MHOTHUX
HapooB. OHM NEPEKyIOT CBOM MEYM Ha JieMeXa M KOIMbS Ha CaJ0BBIE HOXH.
Hapon He moqHUMeT Me4a Ha HAPOJ, U He OyayT 00Jibllle YYUTHCH BOEBATh.

Muxeii 4:3. O Oynet cynbEi cpeili MHOTHX HapOJ0B U BCE MCTIPABUT Ha OJiaro jaa-
NEKUX CHWIBHBIX HapoAoB. OHU MEPEKYIOT CBOM MEUU Ha JIeMeXa U KOIlbsl Ha ca-
noBble HOXkW. Hapox He moaHMMeT Medya Ha HapoOA, U He OyayT OOJiblle
YUYHMTBHCH BOCBATD.

W neficTBUTENHHO, KAK MOXXHO BOEBATh U yOUBATh ceOe MOJJ00HBIX, €ClIn
3axon JIt0OBU MoBeneBaeT BCeX JTHOOUTH?

A 4TO Ke OyJIeT ¢ JIOKHBIMU penurusiMu? M3 n3nokeHHOro BhIIIE SICHO,
4yTto bor He mpuMeT HH JI0)KHOTO MOKJIOHEHUS, HU MPEICTaBUTENEH JI0XKHBIX
penuruii. Onu OyayT oTBepruyThl. OHO MIIOX0: OCHOBHAS YacTh YeoBeue-
CTBa, MPUIEPKUBAIOLIASCA JIOXKHBIX B3IJISA0B, BBEIEHA B 3a0iIyXIEHUE ca-
TaHUHCKOW mporarangor. [1o3ToMy OHM OTBEPraroT BO3MOXHOCTbH Y3HAaTh,
4TO X€ TpeOyeT bor oT Kaxka0ro yenoBeka, 4ToObl MOJYYUTh KU3Hb B HOBOM
mupe. JIroOsamuii bor oOparaercs k Moasam: «3amem s ycaviuai, Kak opy2otl

20/10¢ ¢ Heba ckazan. « Bolilou u3 neé, moit Hapoo, umoowvl 6am He ObiMb CO-
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YUACHMHUKAMU 8 €€ 2pexax u He N00BepPZHymuvCa eé A3eam. Beov eé epexos
HAKoOnUuioCcy 00 camozo Heba, u boe ecnomnun eé nenpaseomnwvie dena. Ilycmo
6030a0ym el mem Jice, Hem 8030a8ajld OHA, U cOelarm e 608oe bovule, 0a,
8060e Ooble Mmo2o, umo deiana oHa. B uawe, 6 komopoii ona pazeoouna,
nycmo pazeedym e 606oe bonvuen(OTkp. 18: 4-6). U bor cnenaet cyn Han
JIO’KHOM peJIurueid, KoTopasi yTBep:kaaia, yTo ciyxuT bory, a Ha nene 3aHu-

Majach pa3BpaToM C APYTUMHU OOTaMH:

Otkposenne 19:2. [lotomy 4TO €ro Ccyabl UCTUHHBI U NpaBeAHbl. OH COBePIINI
CyAd HAJ BeJHKOI OJyAHUIlel, pa3BpaTUBIICH 3eMIII0 CBOUM OIyIOM, U OTO-
MCTHUJI €i 32 KpOBb CBOUX Pa0OB, MPOJIUTYIO €€ PYKOM».

Bora xe, kotopslii co3nan Beenennyto, 3eMi0 U BCe )KMBOE Ha 3eMIle,
JIO’KHASI PETIUTHSI BCET/Ia MIPEICTABIISIIA B JIO)KHOM CBETE, HE KaK JIFOOSIIETo, a
KaK >KeCTOKOro bora, BEUHO Myd4aromniero rpeHuKoB B axy. M 3To npu Towm,
yto B bubnuu takas unpopmaius oTcyTcTByeT. bonee Toro, B Hell TOBOpUT-
csi: «/Jywma, komopas zpewum, ma ympémy (Mes. 18: 4), a takxe «Kuevte
3HAlOmM, Ymo OHU YMPYm, a mMépmevie Huue20 He 3narmy» (Okki. 9: 5). U
HUKAKOTO0 a/1a, U HUKaKUX MYK B aJy HE YyBCTBYIOT QYN YMEPIIUX JIFOACH.

MBI HEHaBUIMM KECTOKOCTh IIOTOMY, YTO HaM MPUCYIIE YyBCTBO CIIpa-
BEJIJTMBOCTH W MBI MOXEM pazindaTh H00po u 310. Hamr TBoperr co3man Hac
«no ceoemy oopazy» (beitue 1:27). CnenoBaTenbHo, OH HAJCIHJI HAC CIIO-
COOHOCTBIO OTpa)kaTh €ro KauecTBa M BIOKWJ B HAC MOPAJIbHBIE HOPMBI U
YyBCTBO CHPABEIMBOCTU. 3aayMalTech. UMEHHO bor Hamenun Hac 4yB-
CTBOM CITPAaBEJIMBOCTH U CAENAI TaK, YTO )KECTOKOCTh BBI3BIBAET Y HAC BO3-
MyuieHue. He roBoput i 310 0 ToM, 4To bor cam HEHaBUIIUT KECTOKOCThH?

Bor ecth J11000BB !

I[Io mHeHuro ABTOpa KHHUTH, H3JI0KCHHAas I/IH(I)OpMaI_II/IH J0CTaTO4YHaA,

YTOOBI 6CCHpHCTpaCTHLIﬁ HCCJICA0BaTCIiIb MOT' Y6CI[I/ITI>C}I, Kakas pClIurus siB-

55



JsieTCsl UICTHHHOM M KakK JKUTh B COOTBETCTBUM ¢ 3akoHOM bora - 3akoHa
JIto6BH, 9yTOOBI MPONBETANIO 00pa30BaHUE, HAYKA, KYJIbTypa M TOMY MMOJ00-

HOC.
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Yacrtes nepBas. bubiaus u Hayka

"Kakoii BeiOop Ob11 y bora, korna on coznaBan Bcee-
JaeHHyw?"
"Hayxka Ge3 penuruu - KpuBasi, a peiaurusi 0e3 HayKH -
ciemna"

A. DitHIITENH

"Tenepb MBI BUJIUM, UYTO ACTPOHOMHYECKHE JIaHHBIE
BEyT K OuONeiickoMy B3IJISIAYy HAa TPOUCXOXKICHUE
Mupa"

PoGept Sctpos

" HecoMHEHHO, KaXIIblii IOM CTPOUTCSA KEM-TO, a IO-
cTpouBiuii Bc€ ecth bor"
[Tucsmo x EBpesim 3:4.

TouHbIC Hay4YHBIE TEPMHUHBI HE IMPOTHBOpPEYAT IIPO-
CTBIM CJ10BaM buOianu
TI"amuneo [Nanuieit

Bce xnBoe MOXXET MPOHMCXOIUTH TOJIBKO OT YKHBOTO
(lar. Omne vivum ex ovo). Hawano xu3Hu - 310
HapymieHne 3akoHa. Otcioga, camo 1o cebe Haudajo
HeBo3MoxkHO! Hyxxen TBope!

3akoH OuoreHesa

"omnis cellula e cellula" (kaxnas kieTka BO3HH-
KaeT OT paHee CYIICCTBOBABIICH KICTKH)
Pynonsd Bupxos

"omne vivum e vivo" (Kaxaoe >KHBOE CYIIECTBO
BO3HHKACT OT paHee CYIIECTBOBABIIETO >KUBOTO
CyIIIECTBA)

JIywm IlacTep
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I'naa 1. IIporuBopeuur ju budaus HayynsiM pakram?

Bexamu amonoreTsl arer3ma yHWkanu buOiuio, Ha3piBasg €€ ycTapeB-
1Iei, HeHay4yHO!, HempakTUYHO! u T.1. [Ipu 3TOM pacyer ctaBuics Ha OuO-
JIEHCKYI0 HEOOPa30BaHHOCTH JIFO/ICH, Ha HECOBEPIICHHBIC 3HAHMS (HUI0CcO0(OB
no bubnuu, Ha aKTHUBHYIO NpOIAraHiy HEBEXKECTBAa MOJ ATUJION HAYyYHOTO
MoJIX0/a K paccMOTpeHuto bubmmu.

bubnelickasi KpUTHKa TrOJOCIOBHO YTBEPKIAET, UTO cojep:kanue buob-
JIMY IPOTUBOPEYUT HAYYHOU MH(POpPMAIIUU HACTOSIIIIETO.

CymiecTByeT HECKOJIBKO MPUYMH TAaKOrO MPEAB3STOrO OTHOIICHUS K
bubnuu.

Bo-nepBbix, s MaTEpUATUCTOB MPUBBIYHBIM SIBJISIETCSI MOCTYJIAT, CO-
TJIACHO KOTOPOMY CBEPXBECTECTBEHHBIX SBICHHi He ObiBaeT . A B bubmmn
ONMCAaHO MHOTO ciy4yaeB, korga bor mnm Mucyc XpucTtoc v €ro anocTobl
WCTIONIHSIA JIEUCTBUSA, KOTOPbIE Ha HACTOSAIIEE BPEMS KaXKyTCs CBEPXbECTeE-
CTBEHHbIMU. BO-BTOpBIX, KPUTUKH CUMUTAIOT, 4TO buOnuio Hamucanu oObIu-
HBIE JTIFOJM, KOTOPBhIE UMENH WH(HOPMAIINIO O CTPOCHUH MHUPA, OMOJIOTHIO, Me-
JTUITUHY U T.]I., IPUHATYIO HA MOMEHT HamucaHus oubnenckux kuur. [TosTto-
My bubnust 1omKkHa MPOTUBOPEUUTH HAYYHBIM JTAHHBIM.

CymectByeT U TpeThsi npuunHa. OHa CBsSI3aHA C COJIEPKAHUEM KHUTH
«IIuckma o msatHax Ha ConHuey», onyOiaukoBaHHOW ['anmuneo [Manmuneem B
1613 rony. B Heit I'anunei gokaspiBail, uto 3emiisi Bpamaercs: BOKpyr CouH-
11a, a He Ha00OpOT. DTO BBHI3BAJIO THEB MHKBHU3UIINH, KOTOopas oOBuHmiIa ['a-

JUJICA B €PECHU U 3aCTaBHJIa €0 OTPCUbCA OT CBOUX Y6CXHCHHﬁ.

*% TIpencrasbTe cebe, UTO BBI MEPEOPOCUIN B IPOLITOE, Beero Ha 200 €T, HEKOTOPYIO COBPEMEH-
HYI0 TEXHUKY (Hampumep, poToammapar, TeneBu3op, TenedoH, KOMIbIoTep U T.1.). He cka3amu Obt
TOTJIAIITHUE JFOJIH, YTO BCE ITO - CBEPXbhECTECTBEHHBIE BEIIH, a MOTOMY cataHuHckue? To, 4ro ce-
TOJHS KaXKETCSI CBEPXbhECTECTBEHHBIM, 3aBTPa MOXKET OBITh BIOJHE MOHATHBIM. HeT ocHOBaHMiA
CUUTATh, YTO HAYKA B HACTOSIIEE BpeMsl OTBETHIIA HA BCE 3aTraJIKU MPUPOJIHI.
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[ToueMy WMHKBU3UIIMS pPEIINUSia, YTO MPEACTABICHUE O TOM, YTO 3eMJisi
Bpaiaercst Bokpyr CounHia epecb? MHKBU3WLIMS 3asiBIsia, YTO Takas WH-
dhopmarnus npotuBopeunt bubdimu.

[TocmoTpuM, neHCTBUTENBbHO JU buOaAMs MPOTUBOPEUYUT HAYYHOW HH-
dbopmaruu Hactosero. bubnus 3asBiser, yTo oHa BAoxHOBIEeHA borom (2
Tum. 3:16). Ecau 3T0 Tak, TO OHa HE JIOJKHA COJIepKaTh JIOKHON MHpOopMa-
MU, KOoTopasi Obl OTpaxkayia B3IJIAJbI JIIOICH BO BpeMeHa ee HamucaHus. B
TaKoOM cllydae, Mo4yeMy € MHKBU3HIMS uMena npereHsuu k [amunero? I3to
OOBSACHSIETCSI TEM, YTO LIEPKOBHAsI BJIACTh OLIMOOYHO TpakToBaja OIpelie-
JeHHble cTuxu u3 bubnuu. B yactHocTH B KHUTEe DKKIe3nacta 1:5 ckazaHo:
«CoJlHIIE BOCXOJIMT, U COJIHIIE 3aXOJUT U CHEHIUT K TOMY MECTY, IJIe¢ CHOBa
B30M€T». LlepkoBb cuMTana, yTo cioBa «BOCXOAUT CONHIE» M «3aXOIUT
Connue» o3Hadarot, uyto ABmxkercsa ComHie, a He 3emirss. Ho maxe B Hamie
BpeMsi TOBOPSAT, 4YTO COJIHIIE BOCXOJUT U 3aXOJUT, XOTS Mbl M 3HaEM, YTO Ha
camoM nene aBwxkerca 3emisi, a He Comuue. HMcnonwsiys ¢pasy «Counnie
BOCXOJUT U 3aXOJIUT», Mbl BCETO JIMIIb OMUCHIBAEM BOOOpPAKaEMOE JIBHKE-
Hue CoJHIIa ¢ TOYKU 3peHHs 3eMHOro HaOmrogarens. IMeHHO Tak moctynain

Y aBTOP KHUT'H DKKJIE3UaCTa.

Jlpyroii cTux, Ha KOTOPBINA cchianack KaTtomudeckas 1iepKOBb, 3alMCaH
B [Icanmax 104:5, rne ckazano: «OH ymeepoun 3emaio Ha NPOUYHOM OCHO8A-
Huu. OHa He nokoneOIemcs 808eKU, 8e4HO». DTH CIIOBA IIEPKOBh MOHUMAIIA
TaK, 4YTO TMOCJE CO3/IaHus 3emiisa OOJIbIlle HE MOXKET ABUTAaThcs. OHAKO 3TO
CTUXOTBOPEHHE BCETO JIMIIb MOJYEPKUBACT JOJITOBEYHOCTh 3€MJIH, a HE TO,
910 3eMJIsi HE MOJKET JBHUTAThCsA. 3eMiisi He OyAeT CABMHYTa B CBOEM CyIIle-
CTBOBaHMH, HE Oy/leT YHUUTOXKeHA. Takoi B3I MOATBEPXKIACTCS APYTUMU
ctuxamu bubnuu. B wactHocTH, B mpenpiaymieM ctuxe Okkiesuacta 1: 4

ckazaHo: «lloxonenue yxooum, u noxojeHue npuxooum, a 3emis OCMaémcs
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Ha gexa». A B beitre 8:22 ynutaeM: «Bo 6ce OHu cyujecmeosanus 3emiu ces u
Jreamea, Xou00 U 3HOU, 1emo u 3umd, 0eHb U HOYb He npekpamamcs». Ha ca-
MOM Jienie ciioBa ncanmax 104: 5 HUKak He CBs3aHbl C OTHOCUTEIbHBIM JIBU-
xenueM 3emin u Comara. [Ipocto Bo Bpemena ["anmmess cBOOOTHBIM Hayd-

HBIM OOITIeHUsIM Merana He bubmnus, a 1epKoBs.
1.1. Hayuynasi Tounocts buosmu.

Ha mpaxTtuke xe okaspiBaeTcs, 4To buOims HEe TONBKO HE MPOTHUBOpE-
yanield HayKe, HO U 3HAYUTENBHO €€ omepekacT. s nmpuMepa MOXKHO Ipu-
BecTu uHpopmauio o popme 3eMiH U ee Mecte Bo BeeneHHOM.

Hayka navasia nmonumath crpoeHue COJHEYHOM CHUCTEMBI, HAYMHAs C
pabot I'anmunes, Keruiepa u Hptorona. A 3HaHus o BcelleHHOM MOSBUIUCH
mumib B XX Beke. ABTOPHI ke bubnuu, HECMOTps Ha TO, UTO OKPYKAIOIINE
HapoJbl CUMTANIM 3EMJIIO0 JIUCKOM, 3alMcalu, 4To 3emJsi, KoTopyro TBopel
noBecws1 HU Ha yeM (MoB 26: 7), umeet mapoBuanyio dbopmy (HMcaus 40:22).
N 310 Hancano B XV-VIII Bekax A0 H.3.! A 4TO HaM U3BECTHO O "HAYYHBIX
B3MIsiAax" cpegHeBekoBoil EBpornbi?

B Hame Bpems 3HarT, 4yTo 3emurst Bpamaercss BOKpyr CoiHIa U BOKpYyT
CBOEH OCH, HO paHbIIE JIFOJAM CUHUTAIM, YTO OHA HEMOJBHM)KHA, IUIOCKAasd,
HaxoAuTCs B LIeHTpe BceneHHoW. IMEHHO Ha 3TOM OCHOBBIBAJIACH JIESITENb-
HOCTb CPEIHEBEKOBOW MHKBM3UIMU. WTak, moau aymanu, y 3eMiid Takxe
JI0JIKHA OBITh KaKasi-TO OMopa.

OpHako HUKaKHUX CBEJACHHUM 00 3TOW omope y Jrojed He ObLI0, U MO3TO-
My OHHU BBIIYMBIBAJIU pa3Hble HEOBUTUIIHI. Tak HAIW MPEIKHA MPEACTABIISIIN,
4TO 3eMJIsl MOKOUTCS Ha CIIMHAX TPEX OOJBIINX KUTOB, KOTOPbHIE IJIABAIOT HA
MMOBEPXHOCTU OrpoMHOro okeana (puc. 1.1), To (KaKk ApeBHUE HHIYCHI,

HaIlpUMEpP) CYUTAIM, YTO 3€MJIs ITOKOUTCS Ha YeThIpex cioHax (puc. 1.2), a
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emie Oosee APEeBHUN HAPOJ - BaBWJIOHSHE - TyMall, YTO 3eMJIsl caMma IIaBaeT
Ha MOBEPXHOCTHU OKeaHa [1].

[IpaBna, MBI TOJDKHBI 37IeCh CKa3aTh, YTO YK€ B JapeBHel ['pernmwn, Gna-
rojiapsi A0CTaTOYHO BHICOKOMY Pa3BUTHIO ACTPOHOMHUU U F€OMETPHUH, YUCHbIE
OPUILIA K MBICIU O IIapOOOPa3HOCTH 3€MIIM U BBIYUCIWIM TPUMEPHYIO
JUINHY ee OKPYXHOCTH (onbIT JpaTtochena’’ ). Yuenslii Apucrapx 3a 250 ner
JI0 HaIlIeH 3pbl BbICKA3aJ MPEINOI0XKEHNE O BpalieHuu 3eMian BOKpyr ColiH-
11a, - BOIIPEKU IPUHATOMY TOTIa B3IISAY, uTO 3emis - neHTp Beenennoit. Ho

ero y4eHHe He MOJIyYnsI0 MOJICPKKHU, @ caM OH ObLT OOBUHEH B O€300KHH.
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Puc. 1.1. MHOrue Hamm nNpeaku CYUTaIU, YTO 3eMIIsl yIEPKUBAETCS HA TPEX
KHUTax, JIABAIONINX B OKeaHe (JPEBHUI PUCYHOK).

Wnes mapooOpa3HocTH 3eMiIM HE CHHMCKala IIMPOKOE MPU3HAHHUE 10

BpemeH Peneccanca [2]. OgHako emie pa3 HamoMHUM, 4to okosio 2700 ner

*" Sparochen (okomo 275 — okono 194 110 H. 3.), OcHOBOMONOXKHHK reorpaduu. Poxmcs B Ad-
puxe, B Kupene. Yuuics cHayana B Anexcanapuu, a 3ateM B Adunax. Oxoio 245 1. 10 H. 3. cTa’
rJ1aBOW AJleKcaHIpUHCKON ONOTMOTEKH.
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Hazan ObuIO0 ckazaHo: "Ecmu Tom, xmo obumaem HAO Kpyeom 3emil...
"(Ucaus 40:22). 3aeCh CTOUT OTMETHUTh, YTO €BPEHCKOE CIIOBO XYI, IEepeBe-
JIEHHOE KaK KPYyT, MOXKET TakKe 03Ha4yaTh cdepy, Ha 4TO yKa3bIBAIOT COOT-
BETCTBYIOIIIME CIIpaBOYHUKHU (Hampumep, Davidson. Analytical Hebrew and
Chaldee Lexicon). [ToaToMy cyIiecTByIOT nepeBojibl bubiuu, rie roBoputcs
"Hao semubim wapom" (Hampumep, aHriauickmii mepeBon Jlyes, Douay
Version). CnenoBarenbHO, JIOKHBIE MpeacTaBieHus o (popme 3emim, pac-
POCTpaHEHHBIC BO BpeMeHa HamucaHuu bubmmm, He moBnusiii Ha Hee. OHa

ocTaBaJlaCh TOYHOM.
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O (D (W
M vb """‘."':""l:'l:' \
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Puc. 1.2. Tak nzo0pakanu 3eMiI0 IpEBHUE WHIYCHl. 3eMJIS JEPKUTCS HAa YETBIPEX
CJIOHax, CTOAIIIUX Ha CIIMHC nnaBanmeI‘i Ucpceriaxu.

Uto kacaetcs npoucxoxjaeHus Bcenennoit, To B bubnuu ckazaHo «B
Hayane boe comseopun nebeca u zemnro» (boiT. 1:1). Toapko B XX Beke yde-
HbIe MOHSIM, 4TO BceleHHas uMMena CBOE€ Hayajlo, Ha3BaHHOE bobimum

BBpBIBOM. O,ZIHaKO A0 CHUX IIOp HC CO3daHa TCOpHA, KOTOpasd OBI AJCKBAaTHO
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OonuchiBIa npupony bosbmoro B3peiBa u 3BoMonMu BceeneHHoM mocie
bospmoro B3peiBa. UTo e Kacaercs MpUYKH TaKOTO B3pbIBA, HA CETOAHALI-
HUU I€Hb Y MAaT€pUAIIMCTOB OTBETA HET.

CoBpeMEeHHBbIE T'€0JIOTH, UCCIIEN0BAB NCKONIAEMbIE OKAMEHEIbIE OCTAHKU
APEBHUX MpeACTaBUTENEH (QOpbl U (payHbI, yCTAHOBUIM, YTO TOPHI BO3HHK-
7, a TaKXKe MPOJI0JKAIOT (POPMUPOBATHCS U Pa3pyIlIaThCs C TOKeMOPUHCKHUX
BpEMEH M J10 HamuX aHed. OHU He TOJIBKO BOSHUKIIM CO JHA OBIBIIUX MOpEH,
HO 4acTO IOCJIE BO3HUKHOBEHUS MOTPYKAJIKNCh B BOAY, MOCIE YEro CHOBA
nogHuMaiiMch. OJHAKO HAC Mopa)xaeT To, Kak B bubiuu uznoxxeHa uctopus

BO3HUKHOBEHUS U (POPMUPOBAHUS TOP:

[Tcammer 104:6-8. Tbl MOKpHLT €€ TIIYOOKUMH BOJAMH, CJIOBHO OJCKIOH, M BOJIBI
cTostmy Haja ropamu. OT TBOETro MpHUKa3aHUs OHH MOOEKAIH, OT PACKATOB TBOETO
rpoMa OHU B MaHUKe Opocwiuch Oexarh. Ha To MecTo, KOTOpOE ThI MPUTOTOBHII
JJI HUX. FopH NOAHAINCH, JOJIUHBI OHyCTI/I.HI/ICB.

Kpome Toro, sta undopmaiusi 00bACHSIET, KaKue COOBITUS MTPOUCXOAU-
mu nocne BeemupHoro norona. Ha ceronssiiinmii nens 70% mnoBepxHOCTH
3emun OKphITO Boaou. Kpome toro, 75% 3amacoB nmpecHOi BOJbI COCPENO-
TOYEHO B JICAHMKAX U MOJISIPHBIX JIEJOBBIX IIankax rjaaHeTsl. Eciu pacto-
NUTh JEIHUKH, YPOBEHb MOPS CYIIECTBEHHO MOAHUMETCS, 3aTOMUB OOIIUp-
HbIe TEPPUTOPHH, BKIIFOUas Takue ropoja kak Tokuo n Hero-Hopk.

B «HoBoii OpuTaHCKON YHITMKIIONEIUN» MPUBOISTCS CISAYIOIINE daH-
HBIE: CpeHss IyOnHa Bcex Mopeit coctasiseT 3790 M, cpeaHsist BbICOTa CY-
mu Haj MopeM cocTasisieT 840 M. CnegoBaTenbHo, 00beM MupoBOTro okeaHa
B 11 pa3 Gonpire oObema cymmm Haj ypoBHEM Mops. Takum oOpazom, eciu
CyIly BBIPOBHSITb, MOPE MOKPOET 3EMJIIO CJIOEM TOJIIMHON mpumepHo 2650

M. DTO U cOOTBETCTBYeT BeceMupHomy notomy. Jlanee nBMXeHHE MATEPUKO-
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BBIX IUIHT BBI3BANIO B OJHOM MECTE NOJHATHS CYIIH M CO3JaHME BBICOKHX
TOPHBIX MAaCCHUBOB, B APYTOM OIyCKaHUE Ha OOJIbIINE TTyOHHBI, B Pe3yJIbTaTe
4ero NOosIBWIACh CyIIa HaJl OBEPXHOCTbIO MOps. IIOHATHO, 4TO BCE 3TH IpoO-
LIECChI CYHIECTBEHHO U3MEHSIN reorpaduio, ncye3an Wik 3HAYUTENbHO H3-
MEHSUIUCh pycia OOHUX PEK, MOABIUIMCH APYTHE, HA MECTE MOPEl BO3HUKA-
JM TOPBI, @ TOPHBIE MACCUBBI OIyCKAJIMCh HA MOPCKOE JHO U T.A. [loaTomy
JOTIOTOIHYIO reorpauio O4eHb TPYAHO CPaBHUBATH C COBPEMEHHOM. JTO, B
CBOIO OYepe/lb, J€IaeT HEBO3MOKHBIM HaxoxaeHue mecta Pasg, B KoTopoM
ki Anam u EBa.

3amMeTHM, 4TO, B OTJIMYME OT TOUYKHU 3PEHHUS 3BOJIOLHUOHUCTOB HA UCTO-
PHIO JKM3HM Ha 3emile, KaKk HarpoMOXKJI€HUE ciyyallHocTed Oe3 3aMbIciia U
nporpaMmbl, bubnus roBoput o perymupyemoi sBomoonuu. O yem uier
peus? O TOM, KaK pa3BUBAJIACH KU3Hb HA 3eMIIE.

3HaKOMsCh C cojepkaHueM bubinuu, Mbl BUIUM, 4TO B OubIeickue
BpEMEHA CYTKM HauyMHalIach M 3akaHunBajiach ¢ 3axoaoMm CosHua. U 310 He
ciydaiiHo. [leno B TOM, 4TO NOHATHUE BPEMEHHU, WU JIHA, B bubiuum yvacto
MMEET CUMBOJIMYECKUN CMBICI. B yacTHOCTH, KOrja peub UIET O TBOPYECKOM
aKkTe, TO B €r0 Hayaje HUKAaKOrO0 BHEIIHErO MPOSBICHUS HE BUAHO. 3aT€EM B
IIPOLIECCE TBOPEHUS MOSIBIISIFOTCSI KOHTYPBI TBOPEHMSI, & CO BPEMEHEM BHUIHO
Y pe3yJbTaT TBOPEHUS, T.€. 3aBEpILIECHUE TBOPEHUS. MTak, Hayano HalloOMUHa-
€T HOYHOE BpeMs CyTOK, KOHTYpHI - PacCBET, 3aBEPLICHUE TBOPEHUS - JIEHb
(mammpumep, beitue 1: 5 "U 6vin 6euep, u 6vi10 ympo — Oenw nepswii"). llpu
3TOM MOJ TEPMUHOM "J€Hb TBOPEHHS" HY>KHO IMOHUMATh MEPUOJ OT Havaja
TBOPEHHUS JI0 €T0 3aBEpIICHUs. B 3aBUCMMOCTH OT BU/Ia TBOPEHUS 3TOT MEPU-
0]l MOXKET K0JIe0aThCsl OT MaJIOH 0 CEKYH/IbI 10 MILIHApI0B JieT. B yacT-

HoctH B beitue 1:12, 13 ckazano: "3emns npoussena mpagy, pacmenus, oa-

** Hanmune IBWKEHHS MAaTEPHKOBBIX IUTMT JOKA3aHO IEONOTHYECKOil HAayKoil. B wacTHoCTH, M3-
BecTHO, uTo FOxHass AMmeprka  Adpuka ObITH eAMHBIM MaTepukoM. Jake B HacTosIee BpeMs
OHH TIPOJIOJDKAIOT YJAIATHCS APYT OT Ipyra.

65



rowue cemeHa no ux pooy, u 0epesbs, NPUHOCAUUE NI00bL C CEMEHAMU N0 UX
pooy. U ysuoen boe, umo smo xopowo. U 6vin eeuep, u 66110 ympo — Oenb
mpemuti". ITak, B TOT TBOPYECKUI I€Hb U PACTEHUS BCAKUE A CEMEHA, U
JIEPEBO BBIPOCIIO U J1aJI0 ILJIOJBI.

HHTEpecHO, 4TO aHAJIOTMYHOM CHUMBOJIMKOM MBI IOJIB3YEMCS B CBOEU
XKU3HU. MBI MOXEM CKaszaTh ''Ha 3ape Moeil IoHOCTH", ""Ha pacCBETE IIUBUIIM-

nn

3aruu" "BUepallHuil J€Hb B pa3BUTUU mnpenctaBieHuit o 3emnue" u T.40. On-
HaKo npu yTeHun bubiamu 06 3ToM (pakTe MBI 4aCcTO 3a0bIBACM.

A B camoil bubnuu ectb AONMOTHUTENbHbIE YKa3aHHs 1O MPOIOJIKHU-
TenbHOCTH JHA. B wacTtHocTH, "roa 3a aeHp" (Yuc. 14:34, Jles. 25: 8), "muwi-
caua iem, kak ooun dens" (Ilc. 90: 5, 2 Tler. 3: 8) u apyrue. Kpome toro, eB-
pENCKOe CIIOBO, MEPEBEACHHOE KAK «OeHby, MOKET O03HAYaTh pa3HbIE MPOMe-
KYTKH BpEMEHH U ynoTpeOsiercs 1jig 0003HaYeHHs] BpEMEHHU BOOOIIE, BECH
paccMaTpuBaeMbIil IEPUOJ], BpeMs TOJa, a TAKXKE BPEMEHH, KOTJIa MTPOUCXO-
TUT JIF000€ Ype3BhIUaitHOe TTpouciecTsue [3].

Hpyras BaxHasi jaeTajlb. BCIOMHHM, 4YTO 1O 3aBEPIICHUIO KaXIO0TrO
TBOpUecKoro AHs bor roopwi, 4To Bee cAeJaHO O4eHb xopomio (bbeitue
1:12, 18, 21, 25, 31). Do, npexae BCEro, CBUJETEIbCTBYET O TOM, UYTO Ha
Ka)KJIOM 3Tare ObUIM CO3IaHbl COBEpPIICHHbIE YCJI0BUS IJs KU3HH. A CO-
BEPILICHHBIC YCJIOBUSl MPEANOJIAraloT, UTO 3ANOJHEHbl 6Ce IKOJI02UYECKUE
Huwiy (COBEpUIEHHAs! KU3Hb MPEANOJaraeT COBEPIIECHHBIE IKOJIOTHYECKUE
yCIIOBUS, OTCYTCTBHUE OTXOJOB MPOU3BOJICTBA M 3arpsA3HEHUN, 3aMKHYTbIE
IIMKJIBI TIPOU3BOJICTBA M TIEPEPAOOTKH MPOAYKIIMH | T.1I.). TO €CTh, BCE KHU-
BOE, 00pa3HO T'OBOPSI, BHITISJIUT KaK "eIMHBbIN KUBOH OPraHu3M', B KOTO-

. 2
POM ecTh BCE HEOOXOIMMBIEC JUIsi COBEPLICHHOM M3HM OpraHsl . MMeHHO

* CoBeplICHHAS KM3HH €IMHOIO OPraHM3Ma ObUIA ObI HEBO3MOXHOI, €CIIM Obl GBUIM Pa3sHbIC
MIPUHLMIIEL CTPOCHUS M KU3HEIESSATEILHOCTH 3JIeMEeHTOB uBoro (kierok) B Hux (JJHK, PHK, 6exn-
KU U T.JI.), KOTOpble OBl CAEIady HEBO3MOXHBIM OPraHM3ALMI0 IIOJHOIO LUKJIAa O€30TXOAHOTO
"mpou3BoACTBA", T.€. )KU3HEACATCILHOCTH 3TOTO OPTaHU3Ma.
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TaKuM OBbLJIO 3aBEpIICHHE Ka)JI0ro TBOpPUECKOTo AHsS. M kaxawlii ciemyro-
U TBOPYECKUI J€Hb, HANPABICHHBIA Ha CO3JaHUE Pa3HOOOpa3usl KU3HHU,
TBopen TBOpuJ1 HOBBIN "eauublid opranu3m'. IIpu 3ToM, Kak CBUAETEIbCTBY-
€T MaJICOHTOJIOTHS, HEKOTOPbI€ BUbI KUBBIX OPTraHU3MOB HCY€3alu, a JIpy-
rue cosaaBainuch. HoBble BUJIbI C YHUKAJIbHBIM CTPOEHUEM TEJIa U YHUKAJIb-
HBIMH CIIOCOOHOCTAMH MOSBIISUIACH BHE3AMHO . BONBIIMHCTBO OCHOBHBIX
IPYIII KUBOTHBIX BO3HUKIIA B CPABHUTEIBHO KOPOTKOM mepuoze. [Taneonro-
JIOTH HA3BIBAIOT 3TOT MEPHOJ "KeMOpuiickuM® ' B3pbIBOM". DTO U €CTh pery-
nupyemas sBomronus. Korma co3naBancs 4enoBek, ObLIM 3apaHee 3aIoJIHe-
HbI BCe HeOOXO0AUMBbIE IKOJOTHYeCKHEe HUIIIH, YTOObI YeJI0OBEK cpa3y mo-
naJ B uaeajbHble (COBEPIICHHbIE) YCIOBHS 51 €ro KU3HM.

NHTEpECHO, UTO TAaKOM MOAXOJ K 3BOJIOLUHU KU3HU MOATBEPKIACTCS
MaJICOHTOJIOTUEN, B TO BpPEMS KaK 3BOJIIOIMUA, KaK YUYEHHE, CO3IaHHOE HA OC-
HOBE Teopuu JlapBrHA, HE UIMEET HUKAKOIO HA/IEKHOTO MOATBEPKACHUA [4].

Wcxons u3 mpeacTaBieHUd O eIMHCTBE, KaK BBICIIEM 3aKOHE OBITHA,
CTAHOBUTCS MOHSTHBIM, YTO IPUHOCS BPEJ OKPYXAIOIIEH cpelle, YHUUTOXKAs
I[eJbIe BUABI PACTECHUN W KUBOTHBIX, MBI, 00Opa3HO TOBOpPs, OTpyOaeM TOT
I MHOW OPraH eIMHOTO OPraHM3Ma, AENaeM er0 MHBAIMAOM . DTOMY ke
CIIOCOOCTBYET PacCIBET HACUJIUS B MUPE JIIOACH, MEXIy JIOJbMHU, TJIEMEHA-
MU, HallUSAMH, TOCYJIapCTBAMHU, B PE3yIbTaTE YETO THOHYT JIFOJU U BCE KUBOE

Ha 3emie. Ho ecth opransl (MO3r, cepiile, Ne4eHb, MOYKU U T.1.), OTpe3aB

39 B kauectBe MIpuUMepa YHUKATBLHOTO CTPOSHHUS OPTaHH3Ma MOKHO OOpaTHTh BHUMAaHHE Ha JICTY-
YYI0 MBIIIb C €€ HEMOBTOPUMON 3XO0JOKAIIMOHHON CUCTEMOM.

31 KemOpuiickuit nepron Hadancs 542+0,3 miH. et Hazan, a 3akongwics 488,3+1,7 miH. et
Haz3aj.

32 He noHMMas, 9TO 4en06€K AGAACMCA YACMBIO HCUBO20 opzanusma nHa 3emue, 1.B.Muuypuun
ckazai: «MBbl He MOXEM KIaTh MUJIOCTEH OT MPHUPOJIBL, B3ATh UX Y Hee - Haa 3agada» [5]. K co-
JKaJICHUIO, ¥ B HaIlle BpeMs ydeHbIC HE TTOHMMAIOT 3aKOHA €IWHCTBA IIJISI COXPAHCHHS >KM3HH Ha
3emite. O0 3TOM CBUJIETEIIECTBYET 3aBepEHUE U3BECTHOTO (hr3uka-TeopeTrka Muuno Kaiiky B ero
MoHorpaduu «®Pusnka Oyaymero» [6], cornacao koropomy B 2100 rogy toau nepenayT B cTaTyc
X0351€B TIPUPOABL. B TakoM cirydae, Kak IMOKa3bIBaeT UCTOPHUS YEIIOBEUCCTBA, YHUUTOKEHUE BCETO
’KMBOI'0 Ha 3eMJie HEU30EKHO.
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KOTOpBIE MBI IIOBJIEYEM CMEPTh opraHu3Ma. MTak, Bce *UBOE, B TOM YHUCIIE
4esoBeK, MOrnoHeT. Y mpuunHOM SBISETCS KaAHOCTh OTAEIbHBIX TPYII JIIO-
A€l 1 UX KaxJa BJIaCTH, KOTOpas TaK OMpPavyaeT yM, UTO OHU HE NOHUMAIOT
CBOUX IIPECTYIHBIX ICUCTBUMU.

Takum oOpa3om, Mbl BUJUM, YTO HayudHas MH(POpMaIUs 00 KOJIOTUHU B
bubnuu 3anokeHa ¢ caMoro Hadaja TBOPYECKOI'O IIpOLEcca U XOPOIIO OIH-
ca"a. C 1pyroil CTOpOHBI, B COBPEMEHHOI HayKe €CThb ONpEAEIeHHOE ITOHU-
MaHHE KOJIOTMUECKUX MPOOJIEM, OJJTHAKO, ECTh U CHIIBHOE ITPOTUBOAECHCTBUE
UX penieHuo. B pesynbpraTe cTpajgaer 3eMisl U BCE KUBOE Ha HEM, oxuaas
cBoeil rubenu. bubnus mpeackasana Takoe COCTOSIHME SKOJIOTMM B HAIlld

JHU:

Otkposenue 11:18. Ho Hapoab! pa3bsipuinch, H NPUIIET TBOH THeB U Ha3HAYeHHOE
BpeMsl CyAUTh MEPTBBIX, 1aTh HArPajay TBOUM padaM, MPOPOKaM, U CBATHIM, U 00sI-
IAMCSI TBOETr0 HMEHHU, MAJILIM ¥ BeJIMKUM, H OTYOUTH TeX, KTO TYOUT 3eMJIIO).

CnepoBatenbHo, uHpopManus U3 bubnunu xapaktepusyercs 10CTOBEP-
HOCTBIO JIa’K€ B TE€X BOMPOCAX, /10 KOTOPHIX HayKa JOXOAUT TOJIBKO B HACTO-

s1Iee BpeMs.

B bubmuu ckazaHo, 9To BCe XKMBOE Ha 3eMJie Pa3MHOMXAETCS MO POIY
ceoemy (beitue 1:11, 12, 21, 24, 25).

Jlis manpHEWIero M3JI0KEHWsT MaTepuaia caelaeM HeOONBIIoN 3Kc-
KypC.

OcHoBareneM COBPEMEHHOH KIACCU(UKAIUA ¥ HOMEHKJIATYPhI KUBBIX
opranusmoB sBisietcs: Kapn Jluaneit (1707-1778). On pa3padoTan u 000CHO-
Baj 00IIMEe METOJBI KIacCH(PHUKAIIMHU KHUBBIX CYIIECTB, YTO JI0 CHUX IOP HC-
NOJIL3YIOTCS B OoTaHumke u 300joruu. CoriacHo HOMEHKmarype JluHHes,
KOKIBIA BHJI JKUBBIX CYIIECTB MMEET YHUKAIBLHOE JBOWHOE WMS - TIepBas
4acTh COOTBETCTBYET POy, OOBEIUHSIOMIEMY HECKOJBKO POJCTBEHHBIX BH-

A0B, a BTOpas YKa3bIBaCT Ha KOHKpCTHBIﬁ BU. Hazpanue poaa IMUUICTCA C
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007bIION OyKBHI, a BHJOBOEC Ha3BaHWE C MaJleHbKOHM, Hampumep: Homo
sapiens - YenoBek pa3yMHbIH.

Bce xuBOoe MOKHO Pa3MECTHTh B HEPAPXUIECKUX CXEMaX:

* Jlomen (domain)

* [{apcTBO (regnum)

e Tun (phylum) (s sxuBoTHBIX) i Otaen (division) (1 pacTeHUM,
OaxTepuil, apxeil u rpuboB)

» Knacc (classis)

* Psin (ordo) (st sxuBOTHBIX) vtk [lopsiok (11 pacTeHui U Jp.)

» Cembs (familia)

* Pox (genus)

* Bug (species)

WHornma BHYTpHU paHra BBICIIETO YPOBHSI, HCTIOIB3YIOTCS JTOTIOTHUTEIb-
HbIE TAKCOHOMUYECKHE PaHTH, KOTOpPbIE OOBIYHO (HO HEe 00s3aTebrH0) o0pa-
3YIOTCS C TOMOIMIbIO MPHUCTABOK K OCHOBHBIM TaKCOHOMHYECKHUM paHTam,
HaTpuMep:

* [loatun (subphylum)

 Cepxkiacc (superclassis)

* [Tonknacc (subclassis)

» Ceepxotpsiz (superordo)

* [Tonpsn (subordo)

» CBepxcemeiicTBo (superfamilia)

» [ToncemeticTBo (subfamilia) u npyrue.

JIOTIOTHUTEIPHO, MHOTHE BUIBI MOTYT Pa3feliAThCsA Ha TOJBUIBI, TO-
BUJIBI - HA packl, packl - Ha popmbl. [Ipumep: Guonornueckas kinaccuduxa-
1y yenoBeka (Bua YenoBek pa3yMHbIN )

» Jlomen - Anepusie (Eukaryota)

* [lapcTBo - XKuBotHsie (Metazoa)
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» Tun - Xopaossie (Chordata)

* [ToaTun - YUepennsie (Craniata)

 Ceepxkitacc - YemoctHeie (Gnathostomata)

» Knacc - Mnekonuraronue (Mammalia)

* [Tonknacc - [lnanenrapusie, unu Beicime 38epH (Eutheria)
* Psp - [Ipumatsr (Primates)

* Cembs - 'omunugsl (Hominidae)

* Pox - Yenosek (Homo)

* Bun - Yenosek pa3zymusiii (Homo sapiens).

Eme pa3 oOpatum BHMMaHHME Ha TO, YTO COIVIACHO buOimm Bce xuBOE
pPa3MHOXKAETCS M0 POy CBOEMY. B mpenenax poia BO3MOXKHBI ONPE/ICIICHHbIE
M3MEHEHHs, KOTOpble 00YyCIOBIMBAIOT, HApUMep, 00pa3oBaHuUs pac, MOpoj,
dbopm, HO TIpH 3TOM HE M3MeHsieTcs: poa. Habmonenne 3a mpupoaoi (B Tom
yucie Habmonenus Y. JlapBuna Ha ["anamarocckux ocTpoBax 3a MHOI000Opa-
3ME€M BHJIOB BBIOPKOB) MOATBEPKIAET Takoe orpaHudyeHue. Okazaaoch, 4TO
HUKAaKHE MYyTallMi HE MOTYT IIPUBECTH K POXKACHUIO )KMBOT'O CYyLIECTBA, KO-
TOpOE MpUHAJIekKano Obl K npyromy poxay [7]. [IpucrnocobieHus Kk BHEITHUM
YCIIOBUSIM MOTYT TOJIBKO BBI3BAaTh POXKJIEHHE HOBOT'O TMOKOJEHHsS 6abouek C
WU3MEHEHHBIM IIBETOM, HOBOTO TOKOJIEHUS NTUYEK C N3MEHEHHON BEJTMYMHOM
KJIFOBA T.]I.

3aKoHOM fIBJIsIETCS POKAEHME dKUBOI0 OT KUBOI0 (110 poay). ITo J0-
ka3zanu skcnepuMmeHTanbHO B XIX Beke Jlyu Ilactep u mpyrue yuensie. [lo-
SBJICHHE NIEPBOr'0 KUBOI'O CYIIECTBA (OJHOKJIETOYHOTO MJIM MHOTOKJIETOYHO-
ro) U3 HEXUBOU MaTepuu SBISETCS HapyumieHueMm >toro 3akona. [Ipupona
HE MOXET HapyluTh 3TOT 3akoH. Tosbko TBoOpen BeeneHHol u Bcero KuBo-
ro B HEM MOXET JaTh HA4ajo >kU3HU. OJHAKO CTOPOHHUKH 3BOJIFOIUOHHOU

TCOPHUHU BBIHYXXJICHBI U AAJILHIC YIIOPHO OTCTaMBAaTbhb HMJACIO CaMO3apOKACHUSA
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KU3HU U3 HEXKUBOW MATEPUU HA TOM OCHOBAHHMH, YTO TEOPHUU, CBSI3AHHBIE C
TBOPEHHUEM, «CCHLJIAIOTCS HA OTKPOBEHHO CBEPXBECTECTBEHHBIE MPUYUHBD)
[8].

Jluuis B XIX cronetun menuku (JI. [Tactep u apyrue) moHsau, 4ro ca-
HUTApHsl OYEHb Ba)KHA TIPH JICUEHUU OONBHBIX. bubmus ke eme Bo BpeMeHa
Moucest (XVI-XV BB. 10 H.3.) BBesna B 3aKoH i Hapojia M3paunb HOpMBI
CaHUTAPUU, KOTOPHIE 3alUIIAIN HAPOJ OT SNUAEMHUN. DTO U KapaHTUH IS
UH(UIHUPOBAHHBIX OOJIHBIX W UCIPAXKHEHUS 3a MpeJiejaMu Jiarepsi ¢ 00s13a-
TEJIbHBIM TMPEIBAPUTENBHBIM BBIKAIILIBAHUEM SIMKM WU 3aKallbIBAHHEM DKC-
KPEMEHTOB I0ce 3aBepiueHus npoueaypsl (Brop. 23:13). 9to oMoBeHue Te-
Ja U OJEXJbl MOCIE KOHTAKTa C YMEPIIMM C 0053aTelIbHbIM KapaHTHHOM
(JIe. 11: 24,25). D10 n mpoxuBaHue WHPEKIIMOHHO 3apaKCHHBIX JIOACH 3a
npeaesiaMu Jiarepsi, Mpu4deM, eCiIu KTO-HUOYyIb TPHOIMXKAICSI K HUM, OHU
JTOJDKHBI OBUTH MPEyIpeXaaTh, uTo oHU HeuucThl (JIeBut 13: 45,46).

B EBporne nuiib B ociaegHue BeKa MOHSIM O HAIMYUU KPYrOBOPOTa BO-
Il U Jpyrux BemniecTB Ha 3emiie. B bubnuu e 3a 1000 et 1o H.3. 3anuca-

HO:

IKkJ. 1:7. Bce pekn TekyT B MOpe, HO Mope He nepenojansierca. OTKyna peku
BBIXOJAT, TyAa H BO3BPALIAIOTCS, YTOOBI CHOBA TeYb.

PaccmoTpuMm eme onuH manousBecTHbI (akt. B bubnuu 3anucano:
«llycmb 2ma knuea 3axona ne omxooum om meoux ycm. HYumati eé 6nosneo-
J10ca 0enb U HOUb, YMobbl 8 MOUYHOCMU UCNOJHAMb 8CE, YMO 8 Heli HANUCAHO.
To2c0a mui 6yOews ycneuien Ha c60EM Nymu u Oyoeulb NOCMynams Myopoy.
(Uucyca HaBuna 1: 8). [lonroe Bpems untatenu bubavu He MOHUMATN WM
He oOparanu BHUMaHUA Ha TpeboBaHue untaTh bubmuio Bnosiromnoca. Tomb-
ko B XX Beke Onarojapsi TpyAam Bblaromierocs ncuxogusuonora uyuko
I".A. (1922 - 1986), koTOpBIit OBLT y4eHUKOM U TIocaenoBatenem Mpana Ilas-

JI0Ba, CTaJ0 M3BECTHO, YTO CJIOBO, HAMMCAHHOE MEPE] CHOM, JAEHUCTBYET BO
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MHOTO pa3 3 ¢deKTUBHEE, YeM B JIpyrux curyauusx. Korma yenoBek muiier,
Ha MO3T BJIMSIET MOTOpPUKA PYKHU. UenoBeK BUIUT, YTO MHUILET, YATAET BHOJI-
roJIOCa, YTO MHUILIET, U, YUTAas, CIABIIIUT TO ke camoe. To eCTb OTHOBPEMEHHO
3aJIeWCTBOBAHBI BCE YETHIPE KaHaja JIOCTyMa WHQOpPMAIUU, YTO U TMPUBOIUT
K PE3KOMY YCWJICHHIO 3alIOMWHAHUS W BIUSHUS MOJyYeHHOW WH(OpManuu
Ha 4JesoBeka [9].

PaccmoTpum crenyromyio mndopmanuio. [Ipu cocraBneHun corunare-
Hus ¢ ABpaamMoM bor noBesnes, 4ToObl KX 1bli MaJdb4MK HA BOCBMOM JI€Hb OT
poksieHus Obul oOpe3aH. DTo TpeOoBaHUE MOBTOPSIIACH U TOIKE AJIA U3pa-
unbckoro Hapoga (beitue 17:12, Jlesut 12: 2,3). Bo3HukaeT Bonpoc: noyemy
MMEHHO Ha BOCcbMOM neHb? B bubiuu et oTBera. M TOJNIBKO COBpeMEHHbBIE
MEIUITMHCKUE WCCIEAOBaHMS MOKa3aau, YTo BUTaMUH K, KOTOpHI crmoco0-
CTBYET CBEPTHIBAHUIO KPOBU, JIOCTUTAET HYKHOTO YPOBHS KOHIEHTPALUU
MMEHHO Ha BOCBMOU JieHb. Kpome Toro, conepkanue (pakTtopa cBEpThIBAaHUS
KpPOBH MPOTPOMOMHA B KPOBU Ha BOCBMOI! JI€Hb BBIIIE, YEM B JIFO00M ApYyTroif
nepuos xu3Hu peOenka. [losromy nns oOpe3anuss Haubosiee MOIXOIUT
BOCHMOM JIEHb OT POXKJIEHUs peOeHKA.

Temepp OCTaHOBMMCS Ha BIMSHUM HDMOLMM Ha Haumle 340poBbe. B
Encyclopedia Americana (1956, v.18, p.582b) 3anucano: «C 1940 rona cra-
HOBUTCS BCe 00Jie€ OYEBUIHBIM TO, YTO (pr3nosiorndeckue GyHKIIMA OPTaHOB
U UX CHUCTEM TECHO CBSA3aHBI C IYLIEBHBIM COCTOSIHUEM UYEJIOBEKA U B OPraHe,
KOTOPBIM MOJJIEKUT TAKOMY BIIMSIHUIO, MOTYT ITPOMCXOJIUTh AK€ TKAHEBBIC
M3MEHEHHUS.

Oty undopmanuio noareepxaaet ncuxonor M. HopGekoB B cBoell KHU-
re [10]. On numer:

«B crnopT3ane MONMKIMHUKKA Mbl OpraHu3oBaiu 3aHsTus. Ilpurnacuim
NalMEHTOB-100pPOBOJIBIEB U3 YUCIA TEX, KTO HAXOJMWJICS y HAc Ha yyere,

O00BACHUIIA UM 3aa4y 1 Ha4YaJIkn TPCHUPOBKHU. 3aHUMAIINCH T10 OAHMH-IBa Haca
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B JeHb. [IpOCTO XOIWJIU MO CHOPT3ally C YJBIOKOHM, COXpaHssl OCaHKy. A
yAEPKUBATh BCE BPEeMs YIBIOKY 3HaeTe Kak TpyaHo! Bac xnet 6oproa.

Yepes HEKOTOpOE BpeMs IMMOCIIC Havaja 3aHSATHHA CTAIM MOSBIATHCS Ta-
KHE WHTEepecHbIe pe3yibTaThl. OJMH HAIll SHTY3UWACT TOBOPUT: «S morepsut
oukd. CTOJIBKO JIET HOCHJI, a TEIeph TJIe-TO OCTaBHII». A MOYeMy HOTepst?
Tak kak moTpeOHOCTh B HUX Haydaja UcYe3arh. Y JPYroro KUIICYHHUK 3apado-
tan. TpeTruii Hadaj CIbIIaTh, a IPOOJIEMBI CO CIIyXOM TSHYJIUCH €IIe C JIeT-
cTBa. YJIy4dllICHUE OTMEYAJIOCh Y BCEX.

Torna B 1a0OpaTOPHBIX YCIOBUSX Mbl Hauald M3ydaTh, KAKUE U3MCHE-
HUS MPOUCXOJIAT B opranm3me. M TakuMm o0Opa3oM OJMH CITy4ail OOepHYIICS
(byHIaMEHTAIBHBIM OTKPBITHEM B HAYKE).

A B bubnuu TecHast CBs3b AMOIMNA C COCTOSHUEM 3JI0POBbS YITOMHUHA-

nack 3a 3000 net 10 TOro:

Ipurt. 14:30. CnokoiiHoe cepane — KU3Hb JJIsl TeJIa, 3 PEBHOCTb — THUJIb ISl
KoCTel

Iput. 17:22. PagocTtHoe cepaue 0.JaroTBOPHO, KaAK JEKAPCTBO, a MOPAKEHHBII
AyX HCCYIIAET KOCTH.

CnenoBarenbHo, bubnust coBeTyeT oM u30eraTh MaryoHbIX SMOIMM

1 B3Ms1,10B. OHA COBETYET:

Pum. 13:13. bynem nmoctynarb NpUCTOIHO, KaK THEM, He NMPeAaBasich KyTexaM
U NbAHCTBY, HE03BOJIEHHBIM MOJIOBBIM CBSA3SIM U PAacIyTHOMY IOBeJIE€HHIO,
pa3aopaM M peBHOCTH.

Idec. 4:31,32. A Bcsikas 37100a, THeB, APOCTb, KPUK U OCKOpPOMTEJbHAsA peyb
MyCTh YAAJATCH OT Bac, Kak M Bcesikoe 3710. Ho OyabTe Apyr Kk apyry aoopsi,
rIy00Ko cocTpaaaTe/bHbl, NIPOLIATEe APYr APYra BeJMKOAYIIHO, Kak U Bor
BeJIUKOAYILIHO MPOCTHJ Bac Yepe3 XpHcra.

[Tonmp3a OT mpomieHust Ipyr Apyra NOATBEPKIACTCS U HAYYHBIMU HC-
cinenoBanusamu. B yactHocTH, B myOaukaruu kiuHukd Metio (CLLIA) ckaza-
HO, «HEXEJTaHUe MPoIIaTh MOXKET I0POro 00oUTHCHY. B cTatbe 00BsicHsAETCA,
YTO MPOIICHUE CIIOCOOCTBYET «3I0POBBIM OTHOIICHHSIM C APYTHUMU; YITydIla-

€T AYXOBHOC H IICHUXOJIOTHUYCCKOEC COCTOAHHEC, MMO3BOJISICT UCIIBITEIBATH MCHb-
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e OECIOKONCTBa, CTpecca U arpecCuy; MOHUKAET KPOBSIHOE JaBjeHuUe; 00-
JIETYaeT CHUMITOMBI JIENIPECCUU; YMEHBIIAET BEPOATHOCTh BO3HUKHOBEHUS
AJIKOTOJILHOW U HAPKOTHUYECKOU 3aBUcUMOCTI» [11].

Oco6enno bubmnus moguepkruBaeT BaXXHOCTh JIIOOBH.

Kouaoc. 3:12-15. Urak, kak bo:xxbu n3dpaHHble, cBATbIC H BO3J1I00JeHHbIE, 00-
JIEKUTeCh B He)KHble YyBCTBa COCTPajaHusi, A00pOTy, CMHPeHHEe yMa, KpPo-
TOCTh W J0JroTepneHue. byabre TepnuMbl Apyr K ApYyry M BeJIHKOLYIIHO
npoiaiTe APyr Apyra, ecju y KOro-to ecTb NpMYHHA KAJI0BATHCS HA APYro-
ro. Kak Herosa BeJIMKOAYIIHO MPOCTHJI BAC, TAK MPOLIAHTE U Bbl. A TOMHMO
BCEro 3TOro, 00JieKuTech B JII00OBb, IOTOMY YTO OHA — COBepIIEHHbIE Y3bl
equHcTBa. U mycTh B BAalIKMX cepALAaX IOCMOACTBYeT MHP XPHCTa, K KOTOPOMY
Bbl U IPU3BAaHbI B 0JHOM TeJie. U OyabTe Os1aroqapHbIMu.

Hoanna 13:34. 51 naro BaM HOBYI0 3anoBe/ib: J1oOuTe Apyr aApyra. Kak s ja106.110
BaC, TAK U BbI JIIOOUTeE APYT ApYyra.

Martdes 5:44. A st roBOpPIO BaM: He IepecTaBaiiTe JIOOUTH CBOMX BParoB U Mo-
JINTHCS 32 TeX, KTO Bac nmpecJjenyer.

Hayxkoii ycTaHOBI€HO, YTO HEAOCTATOK JIFOOBH SIBJIIETCS OCHOBHOM IPH-
YUHOW MHOTHX IICHXHYECKHMX 3a00JICBaHUN W APYruXx mpoosieMm. B xypraie
The Lancet (12.03.1955, p.534) cka3zano: «CaMbIM BBIJAIOIIAMCS OTKPBITHEM
TICUXOJIOTUYECKON HAYKH SIBIIICTCS CHJja JFOOBU OOeperatb M BOCCTAHABIIH-
BaTh MCUXUKY.

OOpatuMm BHUMaHUE elie Ha OAWH BaxHbIM ¢akt. MccmeqoBanus, mpo-
BEJICHHBIC B ITOCJICTHUE ICCATHIICTHS, IOKA3aJIH, YTO MO3T - 3TO HE HCM3MECH-
HBII OpraH, 3TO MOCTOSIHHO MEHSIOIIEeCs MHOXECTBO MEXKHEHPOHHBIX CO-
SAVMHEHUH (CHHAIICOB), HA KOTOPBIC CYIIECTBCHHO BIUSET KU3HCHHBINA OIIBIT.
Mo3r - 3T0 oueHb ruOKast Orojornyeckast cucteMa. OH MOYKET U3MEHATHCS B
3aBUCUMOCTH OT TOTO, KaK OH HCIIOJIb3yeTCsl. B CBSI3M ¢ 3THM Npu HEU3MEH-
HOM KOJIMYECTBE HCHPOHOB BEJIUYHMHA MO3Ta, a 32 HUM U BEeJIMYMHA TOJIOBBI, C
BO3PACTOM YEJIOBEKA YBEIMYMBACTCS 34 CUET YBEIWUYCHUS KOJUYECTBA CHU-
HalTUYECKUX MEKHEUPOHHBIX CBsize. OCHOBHBIMH (DaKTOpaMu, KOTOPHIC
BJIUSIOT Ha Pa3BUTHUE MO3Ta, SABJSETCSA TO, YTO MBI MPOIYCKAaeM B HAIll MO3T

qcpe3 OpraHbl 9yBCTB U TO, O UYCM MBI JJyMacM. Yuensie 06H3py>KI/IJII/I, 49TO B
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MO3r€ YMCTBEHHO AaKTHBHBIX JIIOACH YUCIIO CHHANCOB MOXeT ObiTh Ha 40%
OoJpITie, YeM B MO3r€ YMCTBEHHO JICHHBBIX Jrofei. [loaTomy HEeoOxomumo
aKTUBHO HCITOJIb30BaTh MO3T, YTOOBI HE MOTepsATh ero. Ilpu poxaeHun pe-
OCeHKa KOJIMYEeCTBO CHHAIICOB Ha OJMH HelpoH cocTasisieT okoio 10000. Co
BPEMEHEM BCJICJICTBUE YMCTBEHHOW aKTMBHOCTH MO3Ta KOJWUYECTBO CHHAII-
COB MOXKET yBenu4HThes A0 250 Thicsy Ha HelipoH. Ecim yenmoBek ¢ Bo3pac-
TOM JIOMYCKAeT CHIKEHWE YMCTBEHHOW aKTUBHOCTHU, KOJMYECTBO CHHAIICOB
YMEHBIIIAETCS, a 3a HUM MafaeT W HWHTeWIeKT. C Npyroil CTOPOHBI, MpH
0O0JIBIION YMCTBEHHON aKTUBHOCTH KOJMYECTBO CHHAINA MOXKET YBEIWYH-
BaThCSI TAXKE y MOKUIBIX JIFOICH.

[IpuBenenHass wHpOpPMAIUSA COBMaAaeT ¢ coBetamu bubmmu, koTopas

IIPU3BIBAECT YUTATEICH:

Pum. 12:1,2. 1 motomy ymoasito Bac, Oparbs, coctpaganuem bora: orpaiite
CBOH TeJIa B ’KePTBY *KUBYI0, CBATYI0, YTOAHYI0 bory, 4To0bl Bam coBepmiaTh
CBSILIICHHOE CJIy’KeHHe, 3aaeiicTBys pasym. U He cooOpa3syiiTech OoJsblie ¢
3TONl CUCTeMOM Belleil, HO nMpeodpa3yiiTech, O0HOBJISISA CBOM YM, 4YTOObI Bam
YAO0CTOBEPSATHCS, B Y¢M COCTOMT 100pas, ’KeJJaHHAS U COBepLIeHHas BoJis bo-
ra.

Kou10¢.3:9,10. He arute apyr apyry. CHUMHTE CTapyI0 JUYHOCTD € €€ JeJaMu 1
00JiIeKNTeCh B HOBYIO JIMYHOCTH, KOTOpPas 0Jiarogaps TOYHOMY 3HAHUIO 00-
HOBJIsIeTcs 10 00pa3y CoTBopuBIIEro eé.

OmnBIT MOKA3bIBAET, UTO Pa3yM ACHCTBUTEIHLHO OOHOBISIETCA, KOTJA JIIO-
au u3ydaroT bubnuio u npumeHstorT ee coBeTbl. OOHOBIEHNE TMPOUCXOAUT
HE3aBUCHMO OT YPOBHs 00Opa3oBaHMs M BOCIUTaHUs denoBeka. [Ipu sTom
JIOAM HE TEePSAIOT CBOCH MHAMBUAYAIbHOCTH U CTAHOBATCA OOJiee pajloCTHbI-

MH U YPABHOBCUHICHHBIMHU.

Briie npuBenena uHdopmarus, kacarouascs eCTeCTBEHHbIX HayK. Oj-
Hako bubnus Haceimena u apyroro tuna mHpopmanueid. O6paTuM BHUMa-
HHE Ha COLMAJIbHYIO0 U SKOHOMHYECKYIO HH(OPMAIHIO.

Conepxanecs B 3akoHe npuHIUIbl yxke 3500 jeT Hazaa Mmo3BOJSUIH

paspemath MpoOJIeMbl, KOTOPbIE CEroJHs 033JauyuBaloT 3KOHOMHCTOB. Co-
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rJ1acCHO 3aKOHY OT M3PamjIbTSH TPeOOBaOCh OCTABIIATH YacThb ypoxkas Oel-
HBIM (HeKasi (hopMa HaJoro00JI0KEHUS U CTPAaXOBaHUs), 1aBaTh OECIPOLIEHT-
HbIE 3aiiMbl HY)KIArOmUMCs (KpEeIUTOBAaHUE), BO3BpALaTh HACIEJICTBEHHbIE
3eMJIU TIepBOHAYAILHOMY COOCTBEHHUKY depe3 Kaxkaple S0 neT (3amura npas

COOCTBEHHOCTH).

Jleut 19:9,10. Korga Oynems coOupaTh ypoxkai Ha CBOEH 3emiie, HE JOKUHAKW JI0
caMmoro Kpast ToJisi ¥ He moaOupail ocrasiieecs mocie coopa ypoxas. He cobupait
OCTAaTKH B CBOEM BHHOTPAIHUKE W HE MOJ0MPAN YIIaBIINEe B BUHOTPAJIHUKE STOJIBI.
OctaBb UX JUIst HECUACTHOTO U 1uist npuiiensiia. S Merosa, Bam bor.

JleBut 25:10, 35-37. OcBsATUTE NATUAECATHIN TOJ U TPOBO3TIIACUTE CBOOOIY B 3eMIIC
BceM e€ kuTessiM. IT1o OyzeT ams Bac oo0mieeM. [1ycTh Kax bl U3 Bac BEpHETCS B
CBOM BIIAJICHUS U KaXKJIBIH B CBOIO CeMbIO... Eciiu TBOM Opat, KUBYITUH PSAIOM C
T00OM, 0OeiHeeT U y Hero He OyJeT CPeACTB, TO Thl MOJAEPKU €ro, Kak Thl MOJ-
Jieprkail Obl IPUIIEIbIIa M MTOCEJICHIIA, YTOOBI TBOW OpaT MOT M JaJIbIe KUTh C TO-
Ooii. He Oepu ¢ Hero mporeHTH M He HaxkuBaiics Ha HEM. boiics cBoero bora.
[TycTh TBOM Opat kuBET ¢ ToOOM. He naBaii eMy AeHBI'M O] IPOIICHTHI U HE JaBai
eMy TUIIY paau HAKUBBHIL.

Brop. 24:19-21. Ecnu Gyaemb coOupaTh yposkail Ha CBOEM 1moJie U 3a0yenib Ha T0-
Jie CHOII, HE BO3Bpalaics, 94To0bl 3a0path ero. IlycTe OH ocTaHeTcs aiisi MpH-
menbIla, CHPOTHl M BIOBBI, uT0OBI TBOW bor Merosa GmarocnoBmi TeOs BO Bcex
nenax TBoux pyk. Korga Oynmemnis 0OMBaTh MIIOABI C MACTHHBI, HE POCMATPHUBAil 3a
coboii BeTBU. [lycTh TO, 4TO OcTaHeTCs, OYAET JJIsl MPUILEIIbIIA, CHPOTHI M BJIOBHI.
Korna 6yzneus cobupaTh BUHOTPaJ B CBOEM BUHOTPAJHUKE, HE coOupaii 3a coboi
octaBuecs Arojbl. [1ycTh OHU OCTaHYTCS JUIsI PUIIIEIBIIA, CAPOTHI M BIOBBI

OTU U pyrue Mepbl NOMOTAIN B TPEX BaXKHBIX OTHOLIEHUAX: 1) mon-
JEPKUBAIM UX BO BPEMSI MaTEPUAIIbHBIX TPYJHOCTEW; 2) IOMOraiyu UM BbIi-
TU U3 COCTOSIHUS HUILETHI; 3) YMEHBIIATU IKOHOMUYECKOE HEPABEHCTRBO.

Taxxe bubaust momoraer JroAsiM pa3BUBATh B3IVIAbl U YEPThI XapaKTe-
pa, KOTOpblE B ILEJIOM COAECHCTBYIOT HSKOHOMHUYECKOHN 3aIlMIEHHOCTH.

HaHpHMep, OHa y4uT OBITh YCCTHBIMH, HAJACKHBIMH, COCTPAAATCIIbHBIMU U

MEApPbIMUA.

Brop. 15:7-11. Ecnu xe B 0JHOM U3 TBOUX TOPOJIOB B 3eMJIe, KOTOPYIO JaéT Tebe
TBOM bor Herosa, obenHeer KTo-HHOYAb U3 TBOUX OpaTheB, HE OXKECTOYAM TBOE
cepAle U He OyAb CKyIbIM IO OTHOIICHHMIO K TBOEMY oOeqHeBIIeMy Opaty. Bynb
HieIpbIM K HEMY U 00s3aTeNbHO Jjail eMy B JOJT MO/J 3aJI0T, CKOJIBKO €My HYXHO,
BCE, B 4€M OH HYyXknaercs. byas ocToposkeH, 4ToObI B TBOEM cep/ille HE BO3HUKIIA
MoJj1as MBICIIB: ,,BIIN30K ceabMOM TroJ, IoJ OCBOOOXKIECHHS — W TBOW Ijia3 HE
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CTaJI CKYIBIM 10 OTHOIICHHUIO K TBOEMY OO€HEBIIEMY OpaTy M Thl HUUETO HE Jajl
emy. Benpb Torma on moxkanyercst Ha Te0st Merose, u Tbl Oy/eIllhb BHHOBEH B Irpexe.
OO0s3aTenbHO /1ali eMy B JIONT M MYCTh TBOE CepJille HE CKYIUTCS, KOraa Thl Oy-
JIeTllb JaBaTh €My, MOToMy 4To TBoM bor Merosa GiarocnoBut Te0s 3a 3TO BO BCEX
TBOUX JIEJIaX U HaYMHAHUAX. Benpb B 3TOM 3emute Bcerna OynyT 6ennbie. [ToaTomy st
u Bemo Tebe: ,,byap menpsiM K TBOEMy HECHacTHOMY U K oOe/iHeBIIeMy Opary B
TBOEH 3emie.

Brop. 25:15. IlycTth TBOs THps Beerna OyneT TOUHOM 1 npaBuibHOi. [TycTs TBOs eda
BcerJa OyJeT TOYHOW U MPAaBHIIBHON, YTOOBI ThI IOJITO OCTABAJICS B TOM 3eMJIe, KO-
Topyto 1aét Tebe TBoit bor Meroga.

HNHTEpecHo, 4TO HEITABHO, TTOCJIE TOTO KaK MUP OXBAaTHJI YKOHOMUYECKUN
KpU3HUC, HEKOTOPbIE OM3HEC-IITKOJIBI U OPTaHU3AIMU CTau TpeOOBaTh OT CIie-
[IMAJIMCTOB B o0JlacTu OM3Heca U (PUHAHCOB MPUACPKUBATHCS YETKUX dTHYE-
CKUX TpaBWJ U JaBaTh KJISITBY BEPHOCTH OMPEACICHHBIM 3THUYECKUM MPUH-
nunaMm. OxgHako Oubseiickue HpaBCTBEHHBIE HOPMBI HAMHOTO MPEBOCXOST

J'IIO6YIO 6I/IBHCC-3TI/IKy W IIPUHOMIIBI ACJIOBOI'O IMOBCACHNA.

A Tenepsb nepeieM K UCTOPUIECKON HH(POpMaLUK.
1.2. Ucropuueckasi TouHocTh budauu. Ilpopouyecrtna.

Hcropuueckass TouHOCTh bubnuu nonsepranach COMHEHHIO WM JIaXKe
oTBeprajach OmOIeicKoil KpUTHKOW. B 4acTHOCTH, KPUTHUKM CTaBWIU O]
COMHEHHE CYIIECTBOBAaHUE TAKUX OMOJIEWCKUX MEPCOHaXEH, Kak 1apb Accu-
puu Capros, uapp BaBunona Banrtacap, pumckuil npasutens Uynen Ilontuii
[Tunar, cymectBoBanue roponoB Cogoma u I'omoppsl. OnHako, psia apxeo-
JIOTUYECKUX OTKPBITUM XX BeKa MOJATBEpAWSI OMOJICHCKYI0 MH(OpMaIHIO B
OTHOLIEHUU ATUX JIML U ropoaoB. CKENTHKaM IPUILIOCh IEPECMOTPETh CBOU
B3IJISIbI, YOSAUBIINCH B JIOCTOBEPHOCTH UCTOPUYECKUX CBUIECTENHCTB brO-
17078

bubmuu ommceiBaeT HE TOJIBKO MPOINUIOE, HO U Oyayimiee (Oubnernckue
npopouectBa). bubinelickas KpUTHKa 4acTO YTBEpIKJaia, YTO HUKAKUX IPO-

pOUYECTB HE MOXKET OBITh (c8epxwvecmecmeennoe ssnerue!), Ilpocto uudop-
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Malys BBOAMJIACH MOCIIE TOTO KaK OHA COCTOSIACh, U ATOT (PaKT Kazaycs 3a
npopoudectBo. OJHAKO, HCTOPUUYECKAs HayKa JI0Ka3aaa, YTO Ha caMOM Jelle
HE BBIACPKUBACT KPUTHKHU TMPEAB3ATHIA MOIXOA KPUTHUKOB K COAEPIKaHUIO
bubnuu. Byayun BceesbiminnMm, bor, koHEUHO ke, CIOCOOEH MpencKa3bIBaTh
Oyaymiee. To, yTo mpopouecTBa BCEr/a BHINOJIHSINCH, CBUIETEIBCTBYET O
TOM, YTO MX 3alKCh ObuIa 80oxHoenena bozom, a HE O TOM, YTO 3TH MPOPO-
YyecTBa 3allMcaHbl Mo3xe. s mpumepa MOXHO BCIIOMHUTH IIPOPOUYECTBO O

ITOJIHOM YHHUUYTOXKCHUHN Basuiona:

Hcaum 13:17-20. 51 mogHMMy NPOTHUB HUX MU/ISIH, KOTOPbIe HU BO YTO He CTABSAT
cepe0po M He HAXOAAT YA0BOJIbCTBHUSA B 30/10Te. UX JIyKH mopassT JAaxke HHO-
e, OHM He MOWIAJAT IJI0AA YTPOObI, M UX IJIa3 He MOosKaJieeT ChIHOBeil. Ba-
BIJIOH, YKpallleHHe HapCcTB, KPacoTa U ropAoCThb XajljieeB, CTAHET TAKUM IKe,
kak Cogom u I'omoppa, koraa bor ux yHuutoxumi. B HéM yxke HUKOI1a HUKTO
He MOCEJUTCS; MPOMIYT MOKOJIEHUsI, HO OH He HAWIET cebe mMecTa AJsl KHM-
TeJIbCTBA. APABUTSIHUH He MOCTABUT TaM WIATEP, M MACTYXH He OCTAHOBAT
TaM CBOM CTaja.

Ot10 npopouectBo Mcann 3anucano B KyMpaHCKUX pyKONUCAX, KOTOPBIE
natupytores II-1 Bekamu 1o H.3. Kpome Toro, kaura Mcaun Bxoaut o Cen-
TYaruHThI - IIepeBo/ia KHUT BeTrxoro 3aBera Ha rpeyeCcKHil sI3bIK, OCYIIECTB-
nernoro B III-1I Bekax mo H.3. OgHako, emie B I B. H 3. B BaBuioHe xunm miro-
v, KOTOpbIM TmpomnoBenoBan bnaryio Bects (EBanrenue) amocton Iletp
(1TIet 5:13). Yepe3 HECKOIBKO BEKOB M JO HACTOAIIETO BpeMeHU BaBuioH
CTaJI TIOJTHOCTHIO O€3ITFOTHBIM.

O0a Ha3BaHHBIX UCTOYHUKHU colepxaT KHUTY J[aHuuia, B KOTOPOM MO-
JIPOOHO OMHCAHBI MPOPOYECTBA 00 M3MEHEHUU TOCYIAPCTB - MUPOBBIX JIHJIC-
POB BILIOTH JI0 TIOCJICTHUX JHEW CHUCTEMBI BEIICH, a TaKKe MPOpOoUYecTBa 00
Nucyce Xpucre: Korga oH NIpUIET, CKOJIBKO BPEMEHHU OYJEeT MPOMOBE10BATh,
KOrJja MpeKpaTuT AeHCTBUE 3aKoHa, 3alUcaHHOro MowuceeM, Korja HUCTHUHA
HAYHET PacIpOCTPAHATHCS HA BCE HAPOABI U T. ..

Takum 00pa3oM, NpUBEJIEHHOE PACCMOTPEHUE MOKa3bIBAET, yTo brubnus

TOYHA B HayyHOM IuiaHe. OHa CONEPKUT MHOTO HaydHOU MH(pOpMaLuu, OT-
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KPBITOW HAYKOH B MMOCIEAHUE NECATHIICTHS U elle OyAeT OTKPBITOH B Oymy-
meM. Oxasanoch, 4TO HayuyHas HHpopMaius, npuBeneHHas B bubmum,
HACTOJIbKO TOYHAs, YTO TIOHEBOJIE MPUXOAUTCS BEPUTH, UTO 3alMCaHHas B
Hel nH(opMalus MmojiydeHa OT CBepxXyuesoBedeckoro pasyma. To ects, buod-
Jus - 310 ¢JioBO bora, a He 4esoBeka. Bce 310 roBopuT 0 TOM, 4TO 0MO-
JelicKkiue MeToAbl HCCJIe0BAHUS MOKHO MCIOJIL30BaTh /UISI MO3HAHMSA

BceJsieHHOM U, B YaCTHOCTH, MHPA KUBOIO.
1.3. 3akon moxo0usa u 3axkoH eAnHCTBA B bnoaun

Hcxona u3 yOexaeHus: 0 TOYHOCTH 3aKOHOB, MPUHIIMIIOB U MH(pOpMa-
Uy, cojepxaiieics B bubnuu, Mbl paccMOTpUM 3aKOHBI €TMHCTBA U MO0~
Ousl, KaKk OHHU HM3JIOKEHBI B buoinu.

W3BecTHbIl aHrIuiickuid mareMatuk M acTpoduszuk CtuBeH XOKHHT
ckazan "Uem Oorbine Mbl uzydaeMm Bcenennyro, Tem Ooiblie yOexmgaemcs,
YTO OHA BOBCE HE OecHopsI0oYHa U MOJUUHSETCS YETKO OMpe/eiIeHHbIM 3a-
KOHaM, KOTOpbIe ACHCTBYIOT B pasnuuHbiX cdepax. W mpencrasisercs
BIIOJIHE JIOTMYHBIM MPEANOJIOKEHHUE, YTO, BO3MOXKHO, CYIIECTBYIOT HEKHE
oO11re MPUHIIUIBL, a CIIEA0BATEIbHO, BCE 3aKOHBI SBJISIOTCS YaCThIO HEKOETO
6ompiero 3akona" [12].

MBI MOKEeM HECKOJIBKO PacKpbITh CyTh Oosblero 3akoHa. Jleno B Tom,
YTO cpeau 3aKOHOB CylIECTBYET cBOsl uepapxus. Hanpumep, emie B 1908 ro-
ny E.Hérep (E.Noether) nokasaia, uro 3akoHbl COXpaHEHUs (111 OJHOPO/I-
HOTO U U30TPOITHOTO MPOCTPAHCTBA-BPEMEHU 3TO 3aKOHBI COXPAHEHUS DHEP-
I'MH, TPEX KOMIIOHEHT UMITYJIbca U 6 KOMIIOHEHT 4-MOMEHTA MUMITYJIbCa) SIB-
JeTCs clieAcTBUEM Tpynnbl cummerpuu [13]. CrenoBaTenbHO, CUMMETPUS
OKa3bIBaeTcs 00Jiee BEBICOKUM 3aKOHOM, YeM 3aKOHBI COXPaHEHHUSI.

OpHUM U3 MPOSIBICHUI 3aKOHA CHMMETPUH SIBJIAETCS 3AKOH MOJ00HS.
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Opnnako, BbICIIMM 3aKOHOM U1l BeeneHHOM sABisieTcs: 3aK0H eIUHCTBA,
0 KOTOPOMY HOCTPOEHBI U (YHKIIMOHUPYIOT BCE €ro 3eMeHThl. 1 mepBbiM
CJIEICTBHEM 3TOT0 3aKOHA SIBISETCSA BPEMs, KOTOPOE OJHOBPEMEHHO CYIIE-
CTBYET BO BCceil BceneHHoM u B KOTOPOM MPOUCXOIAT Bee mpouecchl. OTcrona
CJIEIYET, YTO JKWU3Hb U pa3BUTHE (3BOJIOLNA) BeelleHHON ocyliecTBIsIeTCs B

€IMHOM BPEMCHH.
1.3.1. 3akoH equHCTBA

Pacemorpum JIHK (#ae30KkcHpuOOHYKIIEMHOBYIO KHUCIIOTY), y4acTBYIO-
HIYIO B [I€pe/laue XapaKTEPHbBIX CBOMCTB OPraHU3MOB OT OJTHOTO TIOKOJIEHUS K
npyromy. Bcee :kuBoe Ha 3emiie - B TOM YKCJIE BUPYCHI 1 MHUKPOOBI, TpaBa U
JIEpEBbS, JIOIMIAN U CIOHBI, PbIOBI, 1€NbOUHBI U KUTHI, TPUMATHl U JIIOIU -
pasMHoxkaercs, ucnoib3ys JAHK. XoTs TBoOpeHue Ha 3emiie 3HaYUTENBHO OT-
JUYAKOTCS APYT OT APyra, KOJ, C MOMOIIbI0 KOTOPOTO KOHTPOJIUPYIOTCS MHO-
ro yHacJIeIOBaHHbIX UMM OCOOEHHOCTEN, HEM3MEHHbINA. brnarogaps emy pas-
JUYUE MEXAY OCHOBHBIMU POJAMU TBOPEHHUS COXPAHSIETCS B TEUCHHE MHO-
xectBa Teicsuenietuil. [loatomy, 1o 3ameiciny bora Merosel, MHOrOYHCIIEH-
HbI€ OPTaHU3MbI IPOJIOJKAOT BBIMOJHATH CBOU HA3HAUYECHUS B CIOKHOU KO-
cucteme 3eMiu (Teou enaza eudenu mou 3apodsii, B meoeii knuee dOviiu 3a-
NUCAHbL 8Ce e20 Yacmu U OHU, K020a OHU ObLIU 00PA308aHbl, M020d KAK HU
00HoU u3z Hux ewé ne o6wino. Ilc. 139: 16). ItoT ouenb 3PekTHUBHO HEii-
CTBYIOILIMI M yHOPSIOYEHHBIA MEXAHU3M TAKXKE SIBISIETCS JOKa3aTEIbCTBOM
TOr0, YTO BCE€ TBOPEHME - pe3yibTar JercTus "manpua" bora, wim ero cBs-
TOro ayxa. IctouHnkoM Bcero »kuBoro sasisercs oaud 1Bopen. [loatomy no
€IMHOMY IUIaHy BCcE€ U co3faHo. [loaTomy Bce xuBO€ Ha 3eMJIe MOJKET BbI-
CTyHaTh KakK eIMHbIN KUBOM OPraHu3M, B KOTOPOM €CThb MHOI0 4JIEHOB,
HO B K2:K/IOM U3 HUX CBOUX (QYHKIIUM.

[TocMoTpuM Ha IpUMEpPHI IPUMEHEHUST 3aKOHa eIMHCTBA B bubnuu.
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Noanna 17:20-23. S npomry HE TOJABKO 3a HHUX, HO M 3a T€X, KTO MOBEPUT B MEHS
Onmaronaps Ux cJOBY, YTOObI Bce OHM ObuM onHO. Kak Thl, OTen, B eIMHCTBE CO
MHOH U 51 B €IMHHCTBE C TOOOM, TaK MyCTh M OHU OyyT B €AMHCTBE C HAMH, YTOOBI
MHUp TIOBEpPHWJI, YTO ThI MOCIAT MeHs. S 1am UM Takylo Ke claBy, KaKylo ThI Jal
MHE, 4TOObI OHM OBLTH OJIHO, KaK U MbI OIHO. 5] B eIMHCTBE C HUIMU U Thl B €IMH-
CTBE CO MHOH, 4TOOBI ¥ OHU OBUIH B COBEPIICHHOM €IMHCTBE U MUpP Y3HAJ, YTO
ThI TTOCJIAJT MEHSI U JIIOOUIIb WX TaK K€, KaK JIOOUIb MEHSI.

HNoanna 14:20; 15:4-10. B ToT neHb BBl y3HAETE, 4TO A B eAMHCTBEe ¢ MouM OT-
1IOM, Bbl B €JUHCTBE CO MHOIi M fl B eJUHCTBE C BAMH... bybTe B eAUHCTBE €O
MHOIi, 1 s Oyqy B eqMHCTBe ¢ BaMu. Kak BeTBb HE MOXKET cama 1o cebe MpuHO-
CUTbH IUIOJIbI, €CTTM HE OCTaéTcs Ha BUHOTPAJHOM JI03€, TaK M Bbl HE CMOXKETE MpHU-
HOCHUTH IIJIOJIBI, €CIIM He OyeTe B eIMHCTBE CO MHOM. Sl — 1103a, a BB — BETBH.
K10 B eqMHCTBE CO MHOI U € K€M 5l B €IMHCTBE, TOT MPUHOCUT MHOTO TUIOJIOB. A
0e3 MeHs Bbl HUYETO HE MOXkeTe Jenarb. KTo He ocTaércsi B e IMHCTBE CO MHOM,
TOT MMOJ00€H BETBU, KOTOPYIO BHIOPACHIBAIOT, M OHA 3aChIXaeT. Takue BeTBH COOU-
paroT u OpocaroT B OrOHb, U OHH CroparoT. Eciu Bbl ocTaérech B €IHHCTBE CO
MHOM M MOU CJIOBa OCTAIOTCS B Bac, MPOCUTE BCE, UTO MOKEIaeTe, U BaM OyJIeT 1a-
HO. Moi#i Orenl mpocnaBisieTCss TEM, YTO Bbl IPUHOCUTE MHOTO TUIOJOB U JTOKAa3bl-
BaeTe, YTO Bbl MOU yueHHUKH. Oter JIIOOUT MEHs, U 5 JII00JII0 Bac, M Bbl OCTaBaii-
Tech B Moeit J1o0Bu. Ecnu BbI Oyzere coOmoiaTh MOU 3all0BEIM, TO OCTAHETECh B
Moei m100BH, Kak U g co0ronaro 3amosean OTIa M OCTalOCh B €ro JIIOOBMU.

Hesnne 4:32. A MHOKECTBO IIOBEPUBLIMX UMEIU OJHO CepALe W OJHY AyUly, U HU-
KTO HUYEro U3 CBOETO UMYIIECTBA HE HAa3bIBaJl CBOUM COOCTBEHHBIM, HO BCE y HUX
ObLTO O0IIICE.

Martdes 19:5. [ToaTomy MyKuWHa OCTaBHT OTIla U MaTh W MPUIIEIIUTCA K CBOCH
KEHE, U IBOE CTaHYT OJHOM IJIOTHIO.

Uepem. 32:38,39. Onu cTaHyT MOUM HaApoOJoM, a s crany ux borom. S nam um omHO
cepale W OJAWH MYTh, YTOOBI OHU BCeTJa OOsUTMCh MEHS BO Ojaro cede U CBOMM
CBIHOBBSIM, KOTOPBIE OYAYT MOCTIE HUX.

Noanna 10:16. Y MeHs ecTb W Apyrue OBLBI, HE 3TOr0 3aroHa. UX g Toxe M0JKeH
npuBecTr. OHU yCIBIIIAT MOH TOJIOC, U OyJIET OAHO CTA0 M OJUH MACTYX.

Pum.12:3-8. [To oka3zaHHON MHE HE3aCIyKEHHOUW J0OpOTE KaKIOMY U3 Bac TOBOPIO:
HEe Jymaiite o cebe Oousblie, yeM HEOOXOAWMO AymaTh, HO AyMaiTe Tak, 4yTOOBI
COXPAHSATH 3[IPAaBOMBICIINE, KOKIBIA B TOM Mepe, B Kakoi bor Haxenus ero Bepoi.
Kak B ogHOM Temne y Hac MHOTO YJIE€HOB, HO BCE HE BBIMIOJIHSIOT OJIHY U TY € POJb,
TaK ¥ Mbl, XOTS HAC U MHOTO,— O/IHO TeJIO B e[INHCTBe ¢ XPHUCTOM, a 10 OTJEJNb-
HOCTH — WIEHBI, TPUHAAIEKAIINE APYT Apyry. Y mMOCKOJIbKY MbI IO IPOSBICHHON
K HaM He3acly>KeHHOU J00poTe MMeeM pa3iMydHbIe Japbl, IPOPOYECTBO I — Oy-
JIeM MPOPOUYECTBOBATH COOOPA3HO Bepe, KOTOPOH HAIENEHBI, CIIyKeHHE T — Oy-
JeM TpeObIBaTh B CIY)KEHHHM, KTO YUYUT — IIYCTh 3aHHMaeTcsi 0OydeHHEM, KTO
yBEUIaeT — IYCTh MPOAOKAET YBEIIATh, KTO pa3fgaéT — IMyCTh pa3iaéT ¢ WEeapo-
CTBIO, KTO YIPaBJIsieT — IYCTh YIPABISET CO BCEM yCepaueM, KTO MPOSBISET MU-
Jocepie — MYCTh MPOSBIISIET €T0 C PAJOCThIO.

Pum. 15:5-7. Ilycte ke OGnaromaps bory, maromeMy CTOHKOCTh M yTEIIEHHE, Y Bac
Oyzer Takoil xe o0pa3 MbIcieit, kakoil 0bu1 y Xpucta Mucyca, 4ToObl BBl €IMHO-
AYIIHO, OAHUMH ycTamu, mpociaBisuii bora u Otua Hamero 'ocnoga Mucyca
Xpucra. A mOoTOMy NpPUHUMANTE APYr Apyra paaylHo, KaKk U XpHUCTOC PadylLIHO
MPUHSIT Hac, K ciaaBe bora.
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1 Kop. 1:10. YBemaro xe Bac, OpaThs, nmeHeM Hamiero ['ocnona Mucyca Xpucra,
4TOOBI BCE BBl TOBOPWIIM B COTVIACHHM JIPYT C IPYT'OM U YTOOBI HE OBIJIO MEXy Ba-
MU pa3JelieHud, HO YTOOBI BBl OBLJIM COCTUHEHBI OAHMMH MBICJASIMU M OJAHUMH
paccyxIeHUusIMHU.

["amaram 3:28. Her HU nynes, HU rpeka, HET HU paba, HU CBOOOTHOTO, HET HU MYXK-
CKOT'O I0JIa, HU EHCKOIo, TaK KaK BCE Bbl OJIHA JMYHOCTH B €MHCTBe ¢ XpH-
crom Uucycom.

Ddecsnam 4:4-6. EcTh 01HO TENO U OJUH AyX — KaK €CTh TOJBKO OJTHA HAAEKIA, K
KOTOPOW BbI NpU3BaHbl,— OAMH I'ocmoab, 0qHa Bepa, OJHO KpelleHue, OAUH
Bor u Oten Bcex, KOTOPBIN HaJ BCEMU, U Ye€pe3 BCEX, U BO BCEX.

1 Moanna 3:24. KTo coOmronaeT ero 3amoBeay, TOT B ¢IMHHCTBE C HUM, U OH B €JUH-
ctBe ¢ TeM. M MBI y3HaéM, 4TO OH B e€IMHCTBE C HAMU Onarojapsi 1yxy, KOTOpPBIA
OH J1aJl HaM.

1.3.2. 3axoHn mogoous

CoOpbiTus B bubnuu pa3BopaynBalOTCs Ha JIBYX YPOBHSX: TEJIECHOM
(¢pusmueckom) u 1yxoBHOM. Bce cOOBITHS HA TEIECHOM YPOBHE MPOUCKOSAT
no pacnsitusi Mucyca Xpucra. CoObITHSI HA TyXOBHOM YpOBHE CHayalia OIH-
CaHbl B MPOPOYECTBAX, a JAJbIlIe Pa3BOPAYMBAIOTCS C HAYAJIOM IMPOTIOBEIHU-
yeckon aearenbHoctu Mucyca Xpucra.

Camu o cebe coObiTus, onucanubie B Berxom 3aBere (EBpetickux [1u-
caHMsX), 4acTo He sicHbl. OgHako, u3y4as coobiTust HoBoro 3aBeta (Xpuctu-
anckux ['pedeckux I[lucanuit), BUIUM Napamieayd MEXIy BYMsS YPOBHSIMHU
COOBITUN ¥ HAYMHAEM MOHMMAaTh, UTO MEPBBIE COOBITHUS YACTO ObUIM MPOO0O-
pazamu Ha mocienyromue. HakmansiBas oqHO coObITHE HA APYroe, MOHUMa-
€llIb €ro 3Ha4Y€HHE Ha BCEX YPOBHSX BBIMOJHEHUs. [Ipu 3TOM cieayer mom-
HUTH, YTO JIaJIEKO HE BCE COOBITHSA, onrcanHbie B EBpeiickux [Iucanmsx, sB-
JSFOTCS TPooOpa3aMu, a BRICTYMAIOT JIMIIb Kak nucropudeckuii pon. 1 tomn-
KO ycepaHoe wucciieqoBanue [lucaHuii MoMOXKeT BBIACIUTH HMHGOPMAIIHIO,
BBICTYTAIONIYIO B Ka4€CTBE MPooOpa3a Ha Oyayiue COOBITHS.

Mertoabl paccMoTpeHus oao0ust (Mpoodpa3oB) MOAPOOHO U3T0KEHBI B
nucbMax anocrona I[lapna. Yacto 3akoHOM mojo0us MOJIb30BAJICS B CBOUX

nponoseasx Mucyc Xpucroc.
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Paccmotpum psia nmpumepos.

1. Cravana o6paTiM BHUMaHUE Ha COOBITHS, CBSI3aHHBIE ¢ ABpaamom. B
kHure beitus 22:1-18 pacckasbiBaeTcst 0 TOM, Kak ABpaaMm TOTOB ObLI IPUHE-
CTH B )epTBY cBoero chiHa Mcaaka, equHcTBeHHOTO chiHa oT Cappsl. U 310
CIIy4HJIOCH TOCJE TOro, Kak bor obeman ABpaamy, uto uepe3 Mcaaka poaut-
Csl BEJIMKUI U CUJIbHBIA HApOJ1, B KOTOPOM 0JIaroCIOBATCS BCE HAPO bl 3€MJITU
(Bbert. 17:19; 18:18; 21:12). U xoraa yxe ABpaaM 3aHeC HOX, YTOObI yOUTH
CBhIHA, QHTeJI €ro OCTaHOBUJI. TakuM 00pa3oM, TOTOBHOCTb BBINIOJIHUTH BOJIIO
bora pacuenuBaetcs kak npuHecenue Mcaaka B ;kepTBY.

Ota ucropus SABISETCS MPOOOPa30OM Ha TO, YTO COOUPAJICS CleNaTh caM
bor, a UMEHHO NMPUHECTH B >KEPTBY CBOEro €AMHOPOJHOrO chbiHa, Mucyca
XpucTta paau BbIKyIa JIF0Jei 0T paOCTBa Ipexa u CMEPTH.

[Tpoo6pa3 mo3BoIISIET JTyUIlle MOHATH MEepEKUBaHUsI caMoro bora, korma
€ro ChIH JKEpTBOBAJI CBOEeH ku3HbI0. B Moanna 3:16 ckazano: "boz nooum
MUp makK cunbHo, Ymo omoan ce0e20 eounopoonozo Celna, umoownl Kasc-
Oblil, KMo npoAe/isiem 6 Hezo 8epy, He NO2UD, HO UMET 8EYHYIO HCU3HD'" .

C ABpaamoM cBsi3aH ee psia mpoodpaszoB. bosbioe KoimMuecTBO Mpo-
o0Opa3oB ocymiecTBieHo Ha Mucyce.

2. Cappa npexacrasisier boxbio HeOecHYIO ">KeHY'", ero opraHu3aIuio
JyXOBHBIX TBOPEHUH. JTa HeOECHAsT OpraHn3aIlisl YMECTHO OMUCHIBAETCS KaK
*eHa Verosbl, Belb OHa HEPA3PHIBHO CBSI3aHA C HUM, MOAYMHSIETCS €r0 Bep-
XOBEHCTBY M BO BCEM COTPYJIHHYAECT C HUM B BBIIIOJIHEHHH ero Bosv. OHa
Ha3bpIBaeTcs Takxke '"evtuunum Hepycanumom" (I'anatam 4:26). Dra xe
">xeHmHa" ynoMmuHaeTcs B beitun 3:15 m onmceiBaeTcs B BuIeHUU B OT-
KkpoBeHuu 12: 1-6, 13-17.

Arapb - BTOpas *eHa, WM HaJoKHUIa, ABpaama - Obuta pabbineit. OHa
YMECTHBIM 00pa3oM MpeacTaBisieT 3eMHON Mepycanum, HaXOAUBUIUICS 1O

3akoHoM Mouces, 00IMYAIONIIM BCEX €ro CTOPOHHUKOB Kak pabdoB rpexa u
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cmeptu. Kak ckazan Ilasen, "Aeapws osnauaem ecopy Cunaii 6 Apasuu", noto-
My 4TO UMEHHO TaM ObLT 3aKkitoueH 3aBeT 3akoHa (['amatam 3:10, 13; 4:25).

3. Hcaak cayxut mnpoobpa3om ayxoBHoro CemeHa X eHIIMHBI bora.
['maBHBIM 00pa3zoM, 3T0 Mucyc Xpucrtoc. OnHaKo K ceMEeHaM BXOJAT TaKxkKe
MoMa3aHHbIe OpaThsi XpUCTa, KOTOPhIE MPUHUMAIOTCS borom kak myXOBHBIC
CHIHOBBSI U CTAHOBSITCSl coHacieaHukamu ¢ Xpuctom (Pummnsnam 8: 15-17;
I'anatam 3:16, 29).

4. 3maun - cbiH Arapu - nipefcraBiseT uyaeeB | Beka, ceiHoBeit Mepy-
cajguMa, BCE €llle YrHEeTeHHbIX 3akoHOM Mowuces. Tak xe kak M3maun mpe-
cnenoBan Mcaaka, 3Tu WyJeu MpeCienoBalyu XPUCTHAH, KOTOPbIE ObUIA TIO-
Ma3aHHBIMU CBIHOBBSIMM cUMBoMYeckoil Cappsl, "BoiliHero Mepycanuma'.
U tak e kak ABpaam otocian u3 qoma Araps u M3maunna, Merosa HakoHel
otBepr Mepycanum u ero marexHbsix cbiHoBer (Matdes 23:37, 38).

5. Mowuceil, BOXIb U3paMJIbCKOTO HapoAa, Yepe3 KOTOPOro ObUT MPUHST
noroBop (3aBet) mexay borom m mspawibckum HapojaoMm (Mcxon 24: 7,8),
BBIBEJI HapoJ U3 erunerckoro padbcrsa. OH ctan npoodpazom Mucyca Xpu-
CTa, KOTOPBIM CBOEH »epTBOMl BBEN HOBBIN 3aBeT (JIyku 22:20; 1Kop 11:25),
KOTOPBIN BBIBOJMUT HAPOJI U3 paOCTBA Ipexa U CMEPTH.

6. Ha ocHoBaHuu coro3Hbix oTHomeHui ¢ M3paunem Merosa cumBomiu-
YECKU CTaJI TAK)KE MYXEM Hapoja, a HapoJ CTal ero oopasHoit xenoit. [Ipo-
pok Ucaus nucan o Helt: " «Teoti Benuxuii Cozoamens — meou Myx#c u 61a-
oeney, e2o ums Mezosa souncms, u Cesmoti Mzpauns — meoii Buikynarowuil.
boeom eceu zemnu nazoeym eco". (Mcaus 54: 5; Uepemusa 31:32). Uerosa
100pPOCOBECTHO HCIIONHSIT POjib MYKa, HO Hapoa M3paunb okazancs HeBep-
HOM KeHOMU. "Bul gice, dom Hzpauns, Kax dcena, Komopas 8epoioMHO OPOCU-
Jla ceoez2o Opyaa, NOCMYNUIU CO MHOU 6eponomHo “,— 2oeopum Hezcosa"

(Mepemus 3:20). bor He nepecTaBall MHTEPECOBATHCS CHIHOBBSIMH CBOEH He-
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BEpPHOM KEHBI; OH M Aaiblie octaBaicsa ux "Bemukum HactaBuukom" (Mcaus
30:20, 2 ITap 36:15).

Korga U3pauns otBepr u youn CeiHa boxust Mucyca Xpucra, bor, B
KOHIIE KOHIIOB, oTBepr M3pawmnb. [losTomMy eBpelickuii Hapoa mepecTa ObITh
ero obpasHoii keHoil, a Merosa Oosnbiie He Obl1 OTIIOM B YUuTEIEM €ro
cTponTuBbIX chiHOBe (Matdes 23:37, 38). Oanako M3pawnb ObLT JIMIIB
MPoOOpa3HON, WM CHUMBOJIMYECKOW, keHOW. Amocton [laBem muTupoBai
ctux Mcausa 54:1, rne roBoputcs o "OecruiofHon", OTanYaromencs ot "ume-
fome Mmyxa', To ectb ot MU3pamns no miotu. [laBen oTKpbIBaeT, 4To moma-
3aHHBIE XPUCTUAHE - 3TO JETH "OECIIONHOM", KOTOPYIO OH Ha3bIBaeT "BBILI-
HuM HepycamumoM". DTa CUMBOJIMYECKasl KEHIIMHA - JPEBHUM Mpoolpas,
KOTOPBIM OCYIIECTBHIICA, - siBisieTca boxbeil HeOecHOM opraHu3anueil ay-
x0BHbIX co3aanuit (I"anaram 4:26, 27).

7. B bubnuu kpoBb npupaBHUBaeTCs K *Ku3HU. [loaTromy B aApeBHeM M3-
paumie, 4ToObl M30€KaTh OCYXKIEHHUS, TPEIIHUK, HApYIIUBIIUN 3armoBeau
Herosbl, MOI MPUHECTH KUBOTHOE Ha )epTBeHHUK bora (JleBut 4: 27-31).
Orta xepTBa UCKyNala €ro rpexy, HO TOJIbKO Ha BPEMSI.

XepTBbl )KUBOTHBIX CIIY>KHJIM T€HBIO OyAyIIed NCKYyMUTEIbHON KEPTBBI
(EBpessim 10: 1, 4). D10 uckymieHue OblIa MpeIOCTaBlICHA "npuHouieHuem
mena Hucyca Xpucma, coerannvim pasz u nasceeoa" (EBpesam 10:10). Co-
BEpLICHHAsI YEJOBEYECKash >KU3Hb XPHUCTA, MPEACTABICHHAS ''IparoueHHOU
KPOBBIO ... 0ECIIOPOYHOTO U HE3AMSITHAHHOTO ATHIIA", 8 mOYHOCmU COOTBET-
CTBOBaJIa XU3HU, yTpaueHHOU Anamom (1 Ilerpa 1:19). Takum npekpacHbIM
U JIOOSIIKUM CITOCOOOM CHPaBEIIMBOCTh Obljla BOCCTAHOBJIEHA U Hallle "Bed-
Hoe criacenue" crtano Bo3MoxkHbIM (EBpesm 9:11, 12; Moanna 3:16; Otkpo-

BeHue 7:14).
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8. IIpoobpa3om Ha npebdbiBaHue Mucyca B MOTrwiie TpU HA U TPU HOYH
ObU10 TpeObIBaHKEe Mpopoka MoHBI B ypeBe OIPOMHOM PHIOBI TpU JHSA U TpU
Houn (Matdes 12: 39-41, 16: 4).

9. Nucyc - ato ocoObrit uenoseueckuid CoiH bora, koTopoMy oTBeneHa
HEOOBIKHOBEHHO BakHas pousib. "M kax Moucell 8b1cOKO NOOHAN 3Mes 8 ny-
cmuiHe, mak 00JceH ovimsb nooHam u Couin yenogeuecKull, 4moobvl Kaxicobvll,
KMo 8epum 8 He2o, UMel 8e4HyIo JHCu3Hb. boe nobum mup max cunvbHo, ymo
omoan ceoe2o eounopoonozo CviHa, umobbl Kaxicoblil, KMo Nposieisiem 8 He-
20 6epy, He no2ub, Ho umen eunyro d#cusus", - ropoputr Nucyc Huxonumy
(Moanna 3:14-16). M3pamnbTsiHe, yKyIIEHHbIE SAOBUTBIMH 3MESIMU, JTOJKHBI
OBUIM CMOTPETh HA MEJIHOTO 3Me€sl, YTOObI OCTaThCs B XKMBBIX. [10100HO 3TO-
My, JIFOJU JOJKHBI BepuTh B ChiHa bora - Tonbko Torna onu OyayT uzbasie-
HBI OT CMEPTH.

10. Ilpa3gHuk manamen ObUIO PaJOCTHBIM MPa3JHUKOM cOopa yporxKas,
U OH CIYKWJ MpooOpa3oM paJocTHOro cOopa TeX, KTO MPOSBISET BEPy B
Nucyca Xpucra. Otot cOop Havancs B [Iatunecsatauny 33 roaa H.3., Korjaa
120 yuenuxoB Mucyca 6bu1M moMa3aHbl CBITHIM JYXOM, YTOOBI CTaTh YaCThIO
"cBameHcTBa". [1ogo0HO TOMY, KaKk W3panWjIbTSIHE KWK B IIANaliaXx BPeMeH-
HO, BCEr0 HECKOJBbKO IHEH, NOMAa3aHHUKHU JIMIIb 'BPEMEHHBIE >KUTEIU" B
TOM HeuecTuBoMy mMupe. Mx Hanexna nebecnas (1 Ilerpa 2: 5, 11).

11. ITomuure, kak bor HMeroBa ocBoGoawi u3pawibTsSH u3 Erunrta u
criac Mx IEpBEHIIEB, IOBEJIEB aHreny cMeptH npoiitu mumo (Ilacxa)? (Mcxon
12: 12,13). Oto 6bu10 mMpopoyeckuM oOpa3om. Tak ke Kak KpOBb SITHEHKA
O3Hauaja *W3Hb JUIsl U3palIbCKUX MEPBEHIIEB, TaK U MpoJsinTas KpoBb Nucy-
ca 03HAYaeT >KU3Hb Ui Bepyrolux B Hee. M Tak ke Kak COOBITHSA B Ty HOYb
O3HAuYaJM AJsl U3PAWIbTAH CBOOOY OT €TUIIETCKOTO padCTBa, TaK U CMEPTH

Nucyca npuHOCHT JIIOIsIM CBOOOTY OT paOCTBa rpexa u cMepTi. BoT mouemy
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Nucyca naswiBator "Arnen boxwuii, Kotopeiii 6eper na Cebst rpex mupa'
(Uoanna 1:29).

12. Uucyc Xpucroc cpaBuuia 1uu Host ¢ mociieIHUMU JTHSMH, B KOTOPbIE
xuBeM MbI. Ero crmoBa 3ammcansl B Matdes 24: 37-39. On ckazan: "Ho kak
ob110 B 1M Hos, Tak Oymet u Bo BpeMs IpucyTcTBHs ChIHA YE€TTOBEYECKOTO.
Kak B 1HM mepe/; OTONOM JIFOJU €11 U UM, >KeHWIHMCh U BBIXOIWIIN 3aMYyK
70 TOro aHs, Korma Hoii Bomén B KOBYET, W HE 3ayMBIBAIHNCH, TIOKA HE
OpUILEN MOTON M HE YHEC BCeX, Tak OyAeT U BO Bpems npucytcTBust CbiHa
YEJI0BEYECKOT0".

13. Kak 0001cob u cuee naoaem ¢ nHebec u myoa He 8038pawaencs, NoKa
He Hanumaem 3eMai0 6la2ol U He coelaem e€ CHOCOOHOU poxcoams U 0a-
8amu 8cX00bl, UMobbl 0amsv cemsi MOMY, KMo ceem, U xieb momy, Kmo ecm,
Maxk u clo6o, blxoosawee u3 MOoux yCm, He 8epHEMCs KO MHe HeUuCnoJHUG-
WUMCSL, HO coelaem mo, Ymo MHe Y200HO, U OCYWeCmaum mo, 0Jia 4e2o0 5 no-
caan e2o (Ucaus 55: 10,11).

14. Ilocmynavime ¢ n100bmu max, Kak xomume, 4moo6sbl OHU NOCMYNAIU
c eamu (JIyku 6:31).

15. byobme 6 edurncmee co MHOU, u s 6y0y 8 eduncmee ¢ eamu. Kax
8emeb He MOXCem cama no cebe NpuHOCUMsb NaA00bl, eClu He OCMAémcs Ha
BUHOCPAOHOU J103e, MAK U 8bl HE CMOXCeme NPUHOCUMb NA00bl, eclu He 0)-
Ooeme 6 edurncmae co muot (Uu 15: 4).

16. Kax meno 00Ho, HO Y He20 MHO20 UJIeHO8, A 6Ce UJleHbl IM020 meid,
XOmsl ux u MHO20,— 2mM0O 00HO meno, mak u Xpucmoc. Bce mbl Kpecmuaucs
OOHUM OYXOM 8 0OHO meslo, 6Y0b Mo uyoeu uiu spexu, padbvl uiu c60600Hbvle,
u 6cem Ham oOwvLio dano nums ooun oyx. (1 Kop. 12: 12,13).

17. U xax cobpanue noouunsemcs Xpucmy, max u #CEHvl Nycmob NOOYU-

HAOMCA CBOUM MYHCbAM 80 ecém (Ddec. 5:24).

87



18. IIpopouecTBa MIMPOKO UCTIONB3YIOT 3aKOH MOJ00HS, TOCKOJIbKY OHU
BBINOJHSAIOTCS KaK MUHMMYM Ha JIByX YpPOBHSIX: Ha TEJIECHOM YPOBHE Ha

IPOPOKax, U Ha JyXOBHOM YpoOBHE. J{Jisi mprMepa paccCMOTPUM MPOPOUYECTBO:

HUcaunm 61:1,2. /lyx Brnansiku ['ocioga Merossl Ha MHe, noTomy uto Merosa noma-
3aJ MEHSI BO3BEIIAaTh KPOTKUM Oyaryto BecTh. OH MOCTal MEHSI UCIENSTh COKPY-
MEHHBIX CEPALIeM, TTPOBO3MIIACUTh, YTO IUICHHBIC MOJydaT CBOOOAY M Yy 3aKIIO-
YEHHBIX OTKPOIOTCS TJIa3a, MPOBO3TIACUTH TOJ OJarocKIOHHOCTH VeroBsl U 1eHb
MIIICHHSI Hallero bora, yTemuTh Bcex CKOPOSIIIHX.

CornacHo sTomy 3ananuto ot bora Mcaust u mpomoBenoBas Hapoay. ITy
xe uHpopMmaimio Mucyc XpUCTOC MCHOIB30Bajl Kak MPOPOUYECTBO O cede:
(JIyxu 4:18,19. On npuwén ¢ Hazapem, 2oe vipoc, u, kak 066iuHo, 8 cy600-
my 8Owén 6 cunazoey, u 6Cmai, 4moowl yumamo. Emy nooanu céumox npo-
poxa Hcauu. On omKpbLl C8UMOK U HAWEN Mecmo, 20€ ObLI0 HanUCaHo: «/Jyx
Hezco6bl Ha mHe, nomomy Ymo oH nOMa3an MeHs 8o3eeujams O1a2y0 6eCmb
beonvim. OH nocaan meus nPponoeedosams 0C80004COeHUe NIEHHbIM U NPO-
3penue CrenviM, OMNYCmumy COKPYULEHHBIX HA c860000Y, NPON0BEO08aAMb 200
bnacocknonnocmu Hezogwry).

AHaJIOTUYHO MOKHO CPaBHUTH MPOPOUECTBO J[aBua u ero NCoJTHEHNE

cHauvasia Ha camoMm /JlaBune, a 3arem u Ha Mucyce Xpucre:

Ilcanom JaBuaa 22:18. Jlensat mexay coO0i MOIO OACKIY, K O MOEM OJICSTHUH
OpocaioT xpeOuii.

HNoanna 19:24. Torma onu penmm Mexay coboit: «He Oynem e€ pBath, a 6pocum
0 Heli )XpeOuii U MOCMOTPUM, KOMY OHA JJOCTAHETCS». DTO MPOU30IIIO, YTOOHI UC-
noHmIOCh Mecto ITucanus: «Jlenmmmm Mexay co0oit MO BEpXHIOK OJIEKIY U O
MOEM ofiesTHIH Opocaiu xkpeOuit». IMEHHO 3TO U cieNaiu BOUHBI.

19. B cBoux nucemax anocroi [1aBen ncnomnp3oBan 3akoH HOA00HS IS
OOBSICHEHHSI Ha IPUMEPE PHILIAPCKOI cOpyH, KaK (PYyHKIIMOHUPYET TyXOBHas

copys:

Adecsinam 6:11-17. OOnekuTech BO Bce aocrnexu or bora, 94ToObsl BBl MOTIIN TIPO-
TUBOCTOSITh MpOUCKaM JlpsiBoJIa, Tak Kak Mbl BeAEM OOprOy HE ¢ KPOBBIO U IUIO-
TBIO, HO C ITPaBUTEIBLCTBAMH, C BIACTSAMM, C IPABUTEISIMU MHUPA, TOBEJICBAIOIIUMUA
3TOM THMOH, CO 3JIBIMH JYXOBHBIMHU CHJIaMH, KOTOpbIe B HeOecHbIX mpenenax. [lo-
3TOMY BO3bMHTE BCE€ JIOCNEXH OT bora, 4ToObl B JeHb 3710i BBl MOIVIM JaTh OTIIOP

88



1, T00pPOCOBECTHO HMCMOJHUB BCE, ycToATh. WTak, croiTe, omosicaB 0&apa MCTH-
HOM, HaJIeB HArPYJHUK MPABEIHOCTH U 00YB HOTHM B TOTOBHOCTH IPOIOBEIOBATH
Oyaryro BecTh 0 mupe. [Ipexae Bcero, BO3bMUTE OONBIIONW IIUT BEPhI, KOTOPHIM
BBl CMOXKETE MOTAaCUTh BCE TOPSIIUE CTpelibl 3710r0. Takke BO3bMUTE IIJIEM CIace-
HUS U M€Y JyXa, TO ecTh coBo bora,

20. [aBas mpopodYeCcTBO O 3aBeplIEHUU cuctembl Benled, Mucyc Xpu-
CTOC Cpa3y JaJ ero Ha JBa YPOBHs: 00 OKOHYAHUH HYACHCKOW CUCTEMBI B 66-
70 TT. H.3., @ TaKkKe 00 OKOHYAHWH TMPABICHUS IAPCTB 36MHBIX M MPUXOJE

[HapctBa HeGecHoro:

Mardesn 24:6-14. Br1 ycnpimuTe 0 BOWHAX, KOTOpbIE OYAYyT MPOUCXOIUTH B Pa3HBIX
MecTtax. CMOTpHUTE, HE Yy)KacalTeCh, IOTOMY YTO BCE 3TO JOJKHO ITPOU30MTH, HO
3TO emé He KoHell. Hapoa mogHumeTcst mpoTUB HapoJa, U apCTBO IPOTUB 1ap-
CTBa, M B OJIHOM MECTE 3a JAPYruM OyJeT rojoj u semierpscenus. Bc€ aTo Hauano
MyK. Torga Bac OynyT OTIaBaTh Ha CTpaJaHus U yOUBaTh, U BCE HAPOABI OyIyT
HEHaBHJIETh BAaC M3-3a MOETO UMEHH. Tora MHOTHE IPETKHYTCS U OyayT mpeaa-
BaTh APYT Apyra u Apyr Apyra HeHaBUAETh. [10sBUTCS MHOTO JHKETIPOPOKOB, KOTO-
pble MHOTHX BBEIyT B 3a0y>KACHUE, U U3-3a pocTa 0€33aKOHUS BO MHOTHX OXJIa-
neet at000Bb. HO KTO BBICTOUT 0 KOHIIA, TOT cracéTcst. J1a Oiarasi BECTh O 1ap-
cTBe OyZeT MpomnoBeaHa o BCeil 0OuTaeMoi 3emiie 1JIsl CBUJETEIhCTBA BCEM
Hapojam, U Toraa NpuaET KoHell.

Martdes 24:15-22. Korna Bbl yBUANUTE, UTO MEP30CTb, HECYIIasl ONYCTOLIEHUE, O
KOTOpOil ObUIO CKa3aHO uepe3 Mpopoka JlaHumia, CTOUT Ha CBATOM MecTe (UMTa-
IOIUH MyCTh MPOSIBUT MPOHUIATENILHOCTD), TOraa Haxonsmmecs B Uynee mycTh
Oeryt B ropsl. TOT, KTO Ha KpbIIlIe JOMa, ITyCTh HE CITyCKAETCs, YTOOBI B3SITh UTO-
mu60 u3 noma. M ToT, KTO B MoOJje, MyCTh HE BO3BpAILAETCs AOMOM, 4TOObI B3ATh
CBOIO BEPXHIOIO 0O/IeXky. ['ope 6epeMEeHHBIM U KOPMSIIUM Ipyabto B Te aHu! Mo-
JIUTECh O TOM, YTOOBI BaM HE TMPHUIILIOCH 0eXaTh 3UMOM WU B Cy0OOTY, MOTOMY
9TO TOrJa Oy/eT BeTuKoe OelcTBHEe, KAaKOTO He ObLIO OT Hadajaa MUpa JI0 CHUX TOp
1 y)Xe HuKoraa He Oyzaet. M ecnu Ob1 Te THU HE OBUTH COKpAIIEHBI, TO HE CIaciaach
ObI HUKaKasl IUI0Th, HO PaJy M30pPaHHBIX T€ JTHU OYAYT COKPAIICHBI.

[TockonbKy 3TO MPOPOYECTBO MOTHOCTHIO UCTIOIHUIIOCH BO BpeMeHa 66-
70 TT. H.3., TO IOHATHO B OOIIMX YEPTaxX, KaK OHO JOJDKHO HCIIOJIHUTHCS B
MOCIICAHHUE JTHH.

Kpome Toro, 3akoH mofoOusi M3JI0KEH BO MHOXKECTBE IPOIMOBENCH
Nucyca Xpucra (Martdes, rnasel 13, 18, 20, 22, 25 u ap.), rae oH 00bICHS-

eT, o 1ero nmogoono [{apcTtBo Hebecnoe.
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I'naBa 2. J/IpeBo 7Ku3Hu U MeTO/ UCCJIEIOBAHMS

[Tpunuio Bpemsi, korja HOBbIe (hU3UUECKUE ABJICHHUS MOTYT OBITh Haiijie-
HBI WM UHTEPIIPETUPOBAHBI TOJIHKO B TOM Cllydae, €CJid OyJeT MPUBIICUEH K
paccmotpenuto meton Jpesa Kuzuu. Camo yuenue o [IpeBe )KuszHu uszBect-
HO YK€ C He3almaMSTHBIX BpEMEH (CBEIEHUS O HEM HaiJIeHbl B PACKOIKax
Hpesuero Erunta, lymepa, Uyaeun). Becectoponnee usyuenue Jpesa Kus-
HU MPOUCXOJWIO B TEUECHUE THICAYENETHI. A B TIOC/IETHUE BEKa OHO U3BECT-
HO Kak yueHue EBporneiickoit itoru [1].

He uckitoueno, yto yuenble GU3NKU WK GUIOCO(HI UCIOIB30BAIN 3TO
YUEHHE B CBOUX MCCIIEJOBAHUSAX, OJJHAKO COOTBETCTBYIOIIEH MH(pOpMAIUU B
CBOMX MyONUKaUWAX OHM He mpuBoAmIu. CiemaoBareiabHO, MPHUIJIO BpeMs
OTHECTH K MeTojaMm ¢usuku meronosnoruio [pesa JKusuu, TeM Oojee uTo
4acTo ATa METOAOJIOTUS JAeT €IMHCTBEHHYIO BO3MO>KHOCTh BCECTOPOHHETO
NOHUMAaHUA (PU3UKU OT MHUKpOMHpa 10 Makpomupa. CienoBaTellbHO, METOA
HpeBa Ku3Hu, XOTS U OYEHb JIPEBHUN, UMEET OOJIbIINE NMEPCHEKTUBBI IS
OyayIiero HayKH.

W3BecTHO, UTO HOBOE (XOTS M 3a0BITOE CTapoe) yuyeHHe He cpa3y BOC-
IPUHUMAETCSl HAYYHOU 00IIeCTBEHHOCThIO. BO3MOXKHO, 4TO 3T0 OBLIO OJTHOM
U3 MPHUYMH, KOTJAa YYEHBIH, C/IeJaB Hay4HOE OTKPBITHE C HCIIOJIb30BAHHEM
yuenus o Jleere XKuzHu, He 0Tpakaj 3TO B CBOMX HAYUYHBIX ITyOJIUKAIUSX.

B T0 ke Bpemsi, mpoBepKOH MOKa3aHO, YTO METOA0JI0TUs yueHus o [pe-
B¢ JKW3HM MPUBOIUT 3HAYUTEITHHO OBICTPEE K OTKPHITUIO HOBBIX SIBICHUN
[Ipupoasl, Ja€T BO3MOKHOCTH TOJYYUTh TOYHYIO KApTHUHY SIBJICHUS, JaTh
TOYHYI0 MHTEPIPETALNI0 MEXaHU3MOB 3THUX siBJeHH. He uckirodyeHo, 4ro
ATOT METOJ Ha CErofHs SBISETCS E€IWHCTBEHHBIM MJISi MO3HAHUS 3aKOHOB

o0111eCTBA JIFOIEH.
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B nanHOW rinaBe aBTOp HCMOJB3YET, B OCHOBHOM, IOJXOJ HW3BECTHOTO
dusuka Buxropa Kynuma® [2], npumenusmero meton pesa KusHu k pac-
CMOTPEHUIO MEPAPXUYECKUX IpoleccoB BO BceneHHol. OgHaKko, YaCTUYHO
AIIEMEHTBI ATOTO METO/1a OyIyT 3aMMCTBOBAHBI U3 HUIOCO(DCKUX HCTOYHUKOB
[1,3].

['1aBHOE HOCTOSIHME 4esIOBEUeCTBa, NoyiydyeHHoe depe3 JpeBo JKusHu,
ATO YHHBEPCAJIBLHOCTH 3akoHa mogpodust Bo Bcesennoii. Ecnu ects nBa
OuYeHb MOXO0XkHE cueHapuu B [Ipupone win ob1iecTBe, OJIUH U3 KOTOPBIX AO-
CTAaTOYHO JIETKO IMOHATh, 3TO MO3BOJSET OAHO3HAYHO IMOHATH U BTOPOM CIe-
Hapuii. [Ipu 3TOM HYXHO y4ecTh, YTO APEBHSSI KHHra, Kakoil sBisercs buo-
TS, TIOJIHOCTBIO TOJJEPKUBACT 3aKOH MOJ00MS M JAeT JOMOJHHUTENIbHYIO
uH(pOpMaILMI0, HEOOXOIUMYIO JUIS TOJHOTO OCO3HAHHS PAa3IMYHBIX MPOIEC-

coB B [Ipupose u obmecTse.

Mard. 12:40. Kak Uona 6611 B Opioxe OrpoMHOI PbIOLI TPH JTHSA M TPH HOYM,
Tak U CbIH Yes10BeUeCKuil OyaeT B cep/ie 3eMJIM TPH JHS U TPU HOYM.

1 Kop. 12:12, 13, 27. Kak Tej10 0JHO, HO Y HEr0 MHOI0 YWIECHOB, 2 BCE YJIEHbI
3TOr0 TeJia, XOTSl UX U MHOT0,— 3TO OJHO TeJio, TaK U Xpucroc. Bece Mbl Kpe-
CTHJIMCH OJHMM JAYXOM B OAHO Tej0, OyAb TO HyAeH WM I'PeKH, padbl WM
cBOOO/IHBIE, 1 BCeM HAM ObLI0 JaHO NUTH OJMH AyX.... BbI ke — Tes0 Xpu-
€Ta, a 10 O0TAeJbHOCTH — YJIeHbI!

CrnenoBaTenbHO, BO MHOTHX Clydasix Mbl OyneM oOpamiarbes u Kk buo-
h117078

B kauecTtBe mpumepa nmposiBieHUs 3aKOHa MOA00Hs B OOLIECTBE MOXKHO
PUBECTHU TOCYAAPCTBO U yenoBeka. [Ipy 3ToM yenoBeka HYy>KHO MPEACTaBUTh
KaK TOCYyJIapCTBO KJIETOK, OPraHOB, CUCTEM OpraHU3Ma.

CnenoBatensHO, B ['ocyaapcTBe KIeTok ecth okono 10'® rpaxian, B TO
BpeMsl KaK B pealbHBIX rocygapcrBax ux mopsiaka 107 + 10°. U mpu sTom
['ocynapcTBO KJIETOK 3HAUUTEIBHO JIyUIlle OPTaHU30BAHO U (PYHKIIHOHUPYET,

yem ['ocynapctBo mozaeil. B uem npuumnnHa?

* Buxtop B. Kymuur — aBTop Teopunm HepapXUYeCKHX CHCTEM, aBTOp Ja3epoB HA CBOGOIHBIX
AJIEKTPOHAX M YCKOPUTEINEH HOBOTO MTOKOJICHHSI.
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B T'ocynapcTBe KJI€TOK ecTh rpaHHIlbl (KOXa), CUCTEMbI (HEpBHAs, Kpo-
BOOOpAIlleHUs, TUTAHMsI, 3aIIUTHI U T.I.), CBOM BEAOMCTBA U MUHHUCTEPCTBA
(cepaue, neyeHb, MOYKH, Jierkue u T.4.). Ecth u cBoit Kabuner Munuctpon
(mo3r, co3nanue). CnenoBaTenbHO, MoiHas aHanorus ¢ ['ocynapcrBoM. Eciu
B ['ocynapcTBe miofieil He XBaTaeT Kakoro-iubo BEIOMCTBa WM, HA00OpOT,
NOSIBJIIETCS U3JIMIIHEE BEIOMCTBO, 3TO TOJBKO NOBpeauT ['ocymapcTBy Jito-
NEeN.

A Tenephb y4yTeM JOIMOJHUTENIbHYI0 MH(pOpMaIMIO: MPaBUIO (PYHKIHO-
HUPOBAHHUS U B3aUMOAECUCTBUS IpaxkaaH. OHO 3By4MT Tak: "Hmak, 6o écém
nocmynaiime c J1100bMU MakK, KaK Xxomume, 4moodvl OHU HOCMYNAIU C 6a-
mu" (Mardes 7:12). ns I'ocyaapcTBa KIETOK 3TO JEUCTBUTEIBHO SIBISETCS
3akonoM. Kaxnas kieTka TpyAuTcs Ha 6J1aro opraHu3Ma u mojay4aeT OT HEro
aJICKBaTHYIO OTJIady. DTO K€ yCIOBHUE SIBISICTCS a0COIIOTHO HEOOXOIUMBIM
s pyHkumonupoBanus ['ocynapctsa moaei. Ecou B 'ocygapcTBe KieTok
NOSIBJISIETCS KJIETKA WITU TPYIIa KJIETOK, KOTOpPhIE HE XOTAT paboTaTh Ha Oma-
ro OpraHu3Ma, TO TaKM€ KJIETKHM MOTYT HAaHECTU Bpeld opraHuszMy. UToObl
ATOr0 HE CIY4YWJIOCh, B OPraHU3ME MOCTOSIHHO JIEWCTBYET MMMYHHas CHCTE-
Ma, KOTOpas HEMEUICHHO PEearupyeT Ha MOBPEXIECHHUS MOJIEKYJ CHUHTE30M
OOJIBIIET0 KOJIMYECTBA penapaTuBHbIX (pepMeHToB [4]. B mpoTuBHOM ciiyyae
MOBPEXKACHHBIE KIETKH yaanaioTcs. Eciu ke uMMyHHas cuctema ocinabieHa,
TOrla YKa3aHHas TPyIIa KJIETOK CTAHOBUTCS 3JI0KAYECTBEHHOM OITYXOJIbIO,
KOTOpas, B KOHIIE KOHIIOB, yOUBaeT opraHu3M. TOT ke BBIBOJI TOAUTCS U JJIs
roCcyJ1apCTBa JIIOACH.

A Tenepp noapobHee paccmorpuM JlpeBo JKHW3HUM M HEKOTOpPBIE €ro

CBOMCTBA, HEOOX0AUMBIE 1T TOHUMaHus sBieHui [Ipuponst m Ob6mecTsa.
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2.1. IpeBo Kus3nu

[TonsiTue nepapxuyeckoro moaoOus, U3BECTHOE Kak (PyHIaMEeHTaIbHas
OCHOBa COBPEMEHHOM HAyKH, SIBJIIETCS OJHUM U3 HauOojiee BaXKHBIX acCIeK-
TOB Oosiee obiero nousatus pesa Kuznu.

['maBroe 3HaHusA o peBo XXKn3HM MBI MTOJYYHIIM OT 3alIMCAHHBIX JOKY-
MEHTOB JpEeBHHUX KyJbTyp bamxnero Bocrtoka. [losToMy HeEyIHMBHUTEIBHO,
YTO IJ1aBHBbIE (PYyHIAMEHTAJIbHBIE TOHATHS APEBHEH KOCMOTOHUHM 3aHUMAIOT
JOCTOMHOE MECTO B OCHOBHBIX JIOKTPHHAaX PEJIUTHN, POKICHHBIX HAa bimk-
HeM BocTtoke (Mynan3m, XpucTUaHCTBO, MyCYJIBMAHCTBO).

Heobxonumo otmetuts, uto AoktpuHa /[peBa XKuznu - onHa u3 Hanbo-
Jiee KOMIUIEKCHBIX M TIIYOOKHMX KOCMOTOHMYECKHUX JAOKTPUH, KOTOpbIE KOTrAa-
HUOYb MOAPOOHO pa3paboTaIo YeIOBEUECTRO.

[To1o6HO MPUHLIKITY HEPAPXUUECKOTO MMOA00MS HAlll MUP OPraHU30BaH B
dhopMe OTHOPOIHOTO MOA00US, TO €CTh, KaX bl CyOBekT [Ipuposibl (BKIIHO-
yast 00I1IeCTBO KaK 4acTh MPHUPO/IBI) YCTPOEH MO O0IIeMY IPUHIHUITY.

HpeBo JKu3Hu sSBAsSETCS YHUBEPCAIBHBIM F€OMETPUYECKHUM CHUMBOJIOM,
rnudom (glif), KoTopslil agekBaTHO MpeACcTaBiseT 3akoH noaoous. [loatomy
MBI MOKeM paccMaTtpuBath JlpeBo YKu3HH, Kak 0COOBIN YHHUBEPCAIbHBIN (HO
HE 3JIEMEHTapHbIA) MOJYJIb, KOTOPBIM UTpaeT poib PyHIaMEHTaILHON OCHO-
BBl BCETO CYLIECTBYIOIIETO B MUpe 0T MakpokocMma 10 MuKpOKocMa, KOTO-
pBIf SIBIIAETCS MUHHATIOpHOW komuerd MakpokocMma. COOTBETCTBUSA MEXKIY
IyLIOW YesoBeKa U BcelleHHOM He SIBIIAETCS TPOU3BOJIbHBIMU, a BO3HUKAIOT B
pe3yNbTaTe TOXKIAECTBEHHOCTH Pa3BUTHS.

[Togo6Ho TOMYy, Kak Bcenennoit ynpasiuser bor, aymiorw denoBeka J10J-
’KEH YIPaBIATh €€ 00T - 1yX YeIOBeKa.

Hpeso XKusznu (puc. 2.1) npeacTaBieHo HA TUIOCKOCTU B (OpMeE JIeCITH
KOJICIl, COSAUHECHHBIX 22 JIMHUAMH. DTH KOJbIla Ha3bIBalOTCS CBSIICHHBIMHA

Cedupamu (wmu Chupamu), a nuaun HazBanbl [lytsmu. Kpome Toro, ectsb
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emie onHa Cedupa Daat, pacniosiokeHHasi 3a mpejesiaMy MIOCKOCTH Tiuda.
Cedupbr’® MOTYT GBITH PACLECHEHBI, KAK MAKPOKOCMHUYECKHE CYyOBEKTBHI, TO-
raa kak Ilytu - kak mukpokocmuueckue. Kaxnas Cedupa MoxeT paccMmar-
pUBAThCS TaK)Ke Kak ymecTHas (paza sBosronnu, B To Bpems kak [lytu nmpen-
CTaBIAIOT (Pa3bl CyOBEKTUBHBIX SABJICHUH U T.II.

Kaxnoit Cedupe MOXKHO MOCTaBUTH B COOTBETCTBUE OIPEICICHHbBIC
CHeHATM3UPOBaHHbIE (DYHKLMH, TPOSBIISIONINE PA3IHUHbIe CIeHPUUecKe
acnekThl (moTeHiuanbl). TOJbKO OJUH U3 ATUX acHeKTOB (IOAJIekKAITUI KOH-
kpeTHoi Cedupe) OTKPHIT NOJHOCTHIO B €0 HAJIJIEXKAILIEM MECTE.

Cornacuo Esporeiickoii Ka66ane™ Cosnarens Bor BeicTymaer kak Cy-
NepPHpOrpaMMHUCT, KOTOPBIM CO37all YHHUBEPCAIbHBIN, BCEOOBEMITIOIIUNA all-
TrOPUTM (PYHKIIHOHUPOBAHHUS OKPYKAIOLIETO MUPA BO BCEX €r0 MPOSBICHUSX.
B 10 ke Bpems bor sBisercs aBTOpoM BCEX NMPOrpaMM M MEXaHHU3MOB, pea-
JU3YIOLIUX 3TOT T€HUAIbHBINA alNTOPUTM.

YHUBEpCaNbHBIM aNTOPUTM MPOCIEKHUBACTCI BO BCEX MPUPOTHBIX
CTPYKTypax, Ipoiieccax, JeTausix, coObITusAX. OH MpOCIeKUBACTCS B KU3HU
Yesl0OBeKa, YeJOBEUECTBA, B UCTOPUU U T.A. DTOT aJTOPUTM OMHCHIBAET BO
BCEX JIETAJISIX ABOJIIOIUI0 BCeaeHHOM, BOJIOLUIO KU3HU BO BeeneHHoOM U, B
4acTHOCTHU, Ha 3eMJIe.

B [1] ontucana mozens 3BotONMN B CTpyKType EBpomneiickoit Kab6ambr.

** Tlockonbky coBo Cedupa B3Ta U3 IPEBHEEBPEHCKOTO S3bIKA, TO B JIMTEPATypE, IIOCBSIIECHHOI
onucannio Jpesa KuzHu, A 0003HAUYEHUs] MHOKECTBEHHOT'O YHMCIIA HCIOJB3YETCS JPEBHECB-
peiickoe cioBo Cedupor.

** Ka66ana (uBp. 7937) - MOIydeHHeE, IPHHATHE, TIEPECKas3 - APEBHEE YUCHHE, XOTS CAMO Ha3BaHHE
"kabbana" - cpenneBekoBoe. CyTh Hayku KaOOana: "[IpuunHHO-CIECTBEHHBIN TOPSIOK BOCX0XK-
JICHHE TYXOBHBIX KOpHEH, NOAUYMHSIOIIUXCS TIOCTOSTHHBIM U a0COIOTHBIM 3aKOHAM, KOTOPBIE CBSI-
3aHBI MEXIYy CcO0OW W HalpaBjeHBI Ha OJHY BO3BBHIIICHHYIO I1€h, HA3BIBAEMYIO 'pPacKpbITHE
Teopua Ero TBopenuem B 3ToM Mupe". Kabana npsiMo MM KOCBEHHO BJIHsJIa HA MHOTHX (UIIO-
co()OB M YYCHBIX Ha MPOTSHKEHHH WCTOPHUU YEJOBEYECTBa, MPHOOpeENa 3HAUUTENBHYIO MOIYJIIsp-
HOCTb B Hare Bpemsi. OIHAaKO, CTOMT CKa3aTh, YTO Kab0amy, Kak U Apyrue Hayku (pu3uka, XUMUs
Y T.JI.) CHJIBI 3]1a UCTIONB3YIOT B CBOMX IEJISIX, YTO BPEIUT €€ aBTOPUTETY.
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Puc. 2.1. JIpeo Ku3Hu (B MIOCKOM W MPOCTPAHCTBEHHOM H300paKeHHH). 37€Ch
KpyXKkaMu 00603Ha4ueHbl Cedupsl, a mpsiMbie TUHUK 0003Ha4aroT [1yTH.

JIpeBo He SIBISIETCS CUCTEMOM 3HAHUU - 3TO TOJIBKO KapTa-pyKOBOJCTBO
Il UCIIOJIb30BaHusl pazyma. Meron [pesa JKuszHu He maeT BO3MOKHOCTH
MOJIYYUTh MOJHOE 3HaHHE 00 MCTOYHMKE BCEX BEIlled, OJJHAKO OH MO3BOJSET
Ha4aTh MIOUCK, BEAb TaM, I/le HeT CTApPTa - HeT U (PUHUIIA.

[IpencraBum cedbe Cedupsl B hopMe COCYIOB C OMPEACICHHBIM 00be-
MOM. OTH COCY/bl 3aMOJIHAIOTCA "JKUJIKOCTHIO", B pOJIM KOTOPOUM BBICTYIAET
sHeprusa u uHpopmaius TBopeHus. [Iporecc HamoOITHEHUST COCYZIOB ">KUIKO-

cTei0" HaunHaeTcs ¢ BepxHen Cedupsl Kether (puc.2.2).
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CnenoBatenbHo, Kether (Kopona) siBisiercsi oTnpaBHON TOYKOM, KOTO-
pyto uzo0paxaroT TOUKON B 1eHTpe Kpyra. Kether cooTBeTcTBYyeT yncTomy
beiTHio.

Takum o6pazoM, HanosiHeHUEe o0beMa Cedupsl Kether moxkHO paccmar-
pUBaTh Kak mpoiiecc ee nosieiaeHus U pazsutus. Korga oobem Kether nepe-
MOJIHUTCS, TOTOKH 'kujkoctu" meperekaroT B 00bem Cedupst Chokmah u
tak nanee BIioTh 10 Cedupsl Malkut. [TyTe aBrkeHus "KugakocTu" npen-
crasiieH Ha [[pese JKu3Hu Benplkor MoiaHuU. [Ipn 3TOM BaKHO MOMHUTS,
yto B Cedupy Kether nocrynaer undopmanust 060 Bcex nocienyromumx Ce-
¢bupax, B OpsAJIKE UX BKIIIOUEHUS B MPOLIECC IBOJIOUUUA. AHATIOTUYHO U BCE
octranpHble Cedupbl B MOPSAKE WX 3aMOIHEHHS HECYyT HMHGPOpMAIuio 000
Bcex nocneayomux Cedupax, NposBIsSACh IPU 3TOM TOJBKO OJHUM, MPHU-
HaJIexkanmM K 1anHon Cedupe cBOMCTBOM.

Taxum 006pazom, Mbl YBHJIEH, KaK IIIar 3a IIaroM pa3BUBAETCS MPOLIECC

HBOJIIOIMY Ha JIIOOOM ypoBHE BO BceneHHOM.

PaBHOBecue
<0 CTporocnI\'ﬁgﬂﬂ06p0ueTeanOCTb
- |
e = — [—=]
[22] =
S 1| Benalh 3 < - \ Y Chokmaly
>
= ‘ \7(
§ 2|Geburah 3 - “NChesed
7|3 | A ; Tiphareth
>
g 4 Hodlrg | o 7y Netzach
2ls A Sy Yesod
= ¢
()
S
=0 To)Malkut

C ] C ] (= ]

Puc. 2.2. Monens 3anonnenust Cedup DHepruei (3Bostonusi) B [Ipese
Kuzaun

WNurepecno, uro B bubnuu npuBogutcst 10 riaBHBIX ATanoB CO3/aHUA
3eMuln M )KM3HU Ha HEeH B cieayrolieM nopsake: 1) Hayano; 2) nepBo3gaHHas

3eMJIsl BO ThbME U OKyTaHa TSKEJIbIMU ra3aMu U BoAoM; 3) cBet; 4) npocTpaH-
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cTBO mwiu atMocepa; 5) matepuku; 6) HazeMubie pactenus; 7) Comnnie, Jly-
Ha U 3BE3]Ibl, 3aMETHBIE B MPOCTPAHCTBE; HAYAJIO0 BPEMEH rojia; 8) MOpCKUE
YyJIOBUILA U JIETAIOLIME CYLIECTBA; 9) MIEKONUTAKOIINE (IUKHE U JOMAIHHUE
#uBOTHBIE); 10) yenoBek. Hayka moarBep»aaeT, 4To 3TH ATarbl CIEAOBAIN
MMEHHO B TaKOM MOPSIJIKE.

[Tyt mepenuBanus "xuakoctu" ot Kether k Chokmah u Benach o6pa-
3yeT TpeyroJibHylo (Urypy, Kotopasi Ha3bIBaeTCs TPEYroJbHUKOM Briciiei
Tpuanet (puc. 2.3). Dta Tpuaga otmenena ot apyrux Cedup be3gnoii.
Chokmah u Benach (Beictmit Otenr u Beicimas Matb) sSBIseTcs enbIM, Ya-
CTBIO KOTOPOTO SIBJSIETCS TIOJI - SIBJIEHUE KOCMUYECKOE U JIyXOBHOE MOTOMY,

YTO 3aXOJIUT KOPHAMU B BhICIIyIO TpHaay.

Kether

Puc. 2.3. Tpu Tpuagsl.

Kether o3nawaer Kopona, Chokmah - Myapocts, Benach - Pazym. C
HUMU cBsizaHa HeBuaumas Cedupa Daat - 3nanue, kotopas pa3MmelieHa Haj
[Iponacteio. Daat mpeacraBnsieT uueo oco3HaHus U co3HaHus. [lepeuncnen-
Heie Cedupsl onunerBopstoT rojgoy. Oanako, Kether - Kopona naxogurcs
HaJl TOJIOBOH, MIOATOMY HE MOKET OJIMIIETBOPATH CO3HAHUE, & JIUIIb SIBISAETCS
UCXOJHBIM ChIpbeM Ui co3Hanus. Ho Kopona - HeuTo mojoxeHHoe Ha ro-
JIOBY; 3TO SICHBIA HaMeK Ha To, uTo Kether crankuBaercs ¢ Hamum KOCMOCOM,

HO HC IPHUHAIJICIKHT CMY. N3 storo CJIeayerT, 4To TanHas AyXoBHasA CYyIII-
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HOCTb 4ero Obl TO HU ObLIO - YEeOBEKA WJIM BCEr0 OCTAIIbHOI'O MUPA - HUKO-
I71a HE SBIISETCS BUIMMBIM TIPOSBIICHUEM, a BCETNIa CKPBHITHIM, TITyOMHHBIM
0a3ucoM WM MCTOYHUKOM, MPHHANJIEKAIIMM, COOCTBEHHO, APYroMy M3-
MEpPEeHHI0, TPYTOMY TIOPSIIKY CYIIIECTBOBAHUS.

DHeprus JFOO0T0 THUITA OTPAaHUYEHA W HETMOJHOIIEHHA. TOJIBKO B OJTHOM
Kether HaxoguTcst YMCTHI MCTOYHUK BCeX IHEPIHil, pe3epByap HEOIPaHU-
YEHHOU €MKOCTH.

Hesuaumas Cedupa Daat o6beaunser Bce Cedupsl, copeprkaiiyecs: Ha
LEHTPAJIbHON KOJIOHHE.

Daat siBisieTcst cekpeToM Kak TeHepalnu, Tak U pereHeparuu, KIodoM K
IPOSIBJICHUIO BCEX BeIleW MyTeM pasjesieHus Ha napbl [I[poTuBOMOsIOkKHO-
CTEW U €AUHEHUS UX B HEKOTOPOM TpeTheM.

Kether siBisieTcst mepBbIM BUIOM aKTUBHOCTH MPOSIBIICHUS, IBIIKCHHUEM.
OT0 cocTosiHUE YuCTOro craHoBiieHus, Ilepeuunbie Buxpu, Hayano Bux-
peBbIX JIBmkennii nim I'nasuas JIpmkymas Crna .

Kether nassiBaercst 3ameuarenbHbiM, Wik CKPbITHIM YMOM, TOTOMY YTO
ecth CBeT, maromuii CuiTy BOCIIpusATUs Oe3HadanpHoro [ maBHoro [puniuna.

Kether He nmeer mona, HO OHa pa3eNsAeTCsS HA AKTUBHYIO MYXKCKYIO TIO-
tennuioo Chokmah um maccuBHyro »keHckyro mnoTeHuuio Benach. Ux eme
HaszpiBatoT Cuna u dopma, coorBeTcTBeHHO. ECiy monoxuTenpHbIE TTOTECH-
UM TBOPST, HETaTUBHBIC Pa3pPYIIAIOT; MOJIOKHUTENIbHbIE - KHUHETHYeCKas
SHEprusi, OTpHUATEIbHBIE - cTaTHdeckas® . Chokmah maer smeprmio, a

Benach - meTo1 ee ncnosp3oBanus.

36 .
Otcrona cienyer, 4To BUXPEBYIO CTpYKTypy Bcenennoii 3agaer Ketep, To ects Ilone, koTopoe

MIOPOXKACT OHO-, IByX- U TpexMepHylo BceneHHyto, rae Bce Bpamaercs. OT posKAEHUs 10 3a-

BepieHus: Beenennas nMeeT QpakTaabHyIO CTPYKTYPY, U 9TH (ppakTaiibl BpaIialoTCs.

*7 Peup uner 0 TBOPEHNHU O FOPU3OHTAIN OT €rO HAYANA A0 3aBeplicHHs. [l CO3IaHMsS HOBOIO

YPOBHS1, HOBOT'O U3MEPEHUS, HE00X0IUMO Pa3pyLIUTh IPaBUIIO, KOTOPOE JeHCTBOBAIO B IIpeAeiIax

oJHOro u3MepeHus. CienoBaTesIbHO, IMEEM pa3pyLICHUE U POXKICHHUE CICAYIOLIET0 N3MEPEHUS.
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C navaynom 3anonHenust Benach kunerudeckas sneprus (u cuia) ociaao-
JSIeTCsl BCJEICTBUE B3aMMHOIO CIAEp>KMBaHUs U crabuin3zauud. CBOOOHBIH
JUHAMUYECKUNA MOTOK HMCTOILIMJICS, 4TO mpuBeno kK aktubaiuu Kether, 3a-
CTaBJAIOLIEN IPOosBIATHCS bonpmomy Henpossnennomy. Ilpu sTtom cuna
BXOJUT BO BceneHHyto u cymma cuil pacTeT. DTO BBI3BIBAECT HApPYIIEHUE JI0-
CTUTHYTOTO paHee paBHOBecus. JlelicTBUEe W MPOTHUBOJEHCTBUE HAUMHAECTCS
cHoBa. PaBHOBecue IOCTHraeTcsi Ha CIeAyIOUIeM BUTKE, YTOObI CHOBA Hapy-
muThes. bamanc moctosHHo Hapymaerca nerictBuem Cedupbr Kether B
M0JIb3y KMHETHYEeCKOW sHepruu. AKTUBHOCTH Kether ompeneneHHbiM 00pa-
30M opraHu3oBaHa. PUTM, a He CTa0WJIBLHOCTH NMPOSIBJEHHOTO CYIIECTBO-
BaHHUSA, SIBJISIETCHA OCHOBHBIM NMPUHUIMIIOM KU3HH.

B Kether HeT ¢popmbl, €cTh TOJIBKO YUCTOE CYIIECTBOBAHHUE, Ye€M OBl OHO
HU OBLIO.

Bropoii tpeyronpauk Ha Jlpere XKuznu popmupyror Cedupsl Chesed,
Geburah u Tiphareth.

Chesed o3nauaer Muniocepaue unu JIro6oBs; Geburah o3znauaer Ctpo-
roctb unu Cuna; Cedupa Tiphareth o3nawaer Kpacora. bor, mpuHOCcsmunii
cebst B xepTBY, oTHOocuTcsa K Tiphareth, mostomy oHa Obula Ha3BaHa 'IEH-
TpoM Xpucra'.

B Tiphareth, kak u B Kether, He npeobnagaeT HU My CKO€, HUA JKEHCKOE
Havyasio. B Kether nmapsl mpoTHBOMONIOXKHOCTEH HAXOASTCS B JATEHTHOM CO-
CTOSTHUU W elle He 3asBwiM o cede. B Tiphareth oHn HaxoaaTcss B OJHOM
paBHoBecuu. Tiphareth siBnsiercss uentpom ['apmonun Bcero [Ipesa JXKusznu.
Ona sBisieTcst TOUKoi (POKYCHPOBKU KadecTB co3HaHus, npucyuux Kether u
Yesod. OHa onuIeTBOPSIET NPOBUICHHUE - BBICIINE CBOMCTBA MCUXUKH JINY-

HOCTH.
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B TlepBom TpeyrosibHHKE Mbl HAXOAUM MPEICTABICHUE CUJI CO3MIaHUS
cyoctanuu Bcenennoit; Bo BTopoM - mpeacTaBieHue HampaBIsSIOMIUX CHII
Pa3BHBAIOLICHCS KH3HH .

Tperwnii Tpeyronpauk - Netzach, Hod n Yesod - sBnsieTcst TouHO#M KOTH-
eit Broporo. Netzach sBnsercsa cumnoit nmpuposl, mpossieHueM smouunid. Hod
ABJISIETCS MIpOsiBIIeHUEeM 3HaHuil. Netzach - HHCTUHKT W SMOIUs, KHHETHUYE-
ckas cuia; Hod - MHTENIeKT, KOHKpETHash MbICIb, (JOPMHUPYIOIIAs MHTYH-
tuBHOe 3HaHme . Chesed orobpaxaercs B Hod uepes mentp Xpucra -
Tiphareth. Ananoruuno Geburah otoOpaxkaercst B Netzach. imenno B cepe
Yesod nyxoBHbIE yCTpemJIeHUSI TPUOOPETAIOT BUJI aHTPOMOMOPGHBIX 00pa-
30B.

C toukwu 3penus muuHoctu Tiphareth npencrasnsier Briciiee Co3znanue,
OCO3HAloIIee MTyXOBHBIE Bemu, Netzach mpencraBiser MHCTUHKTHI, a Hod -
Nurennekt. Yesod npeacrapisieT MAThINA 35IeMEHT - Ddup, a MankyT - Te ye-
THIPE 3JEMEHTA, KOTOPbIE SIBISIOTCS TOHKUMH acleKTaMu marepuu (3emis,
Bosnyx, Orons u Boja, siBistomrecs: 4eTbIpbMsi COCTOSIHUSIMU, BO3MOMKHBI-
MH (GOpPMaMHU CyIIECTBOBAHHS SHEpruH ). EXMHCTBEHHBIMH BEIIAMH, KOTO-
pble MOXET OCO3HAaTh HMHTEJUIEKT CPEIHEro 4eloBeKa, SBJSIOTCS IJIOTHBIC
(wu cryieHHbie) GOopMbI CYIIECTBOBAHHUA: MPUPOJA IUIOTHONM MaTepUH -
Malkut, u npupona unrtemnekra - Hod. Cpeanuii uenoBek He MOXKET 3HATH O
cuiax, cozparonmx ¢opmsl, npenacraBieHubie Netzach - Cepoit M”HCTUHK-

TOB, U Yesod - ahupHOM J1y0Iie Wi TOHKOM Telle.

% Takum oGpazom, HHpOpMALHS 0 KHBOM Mupe Hameil Beenennoii noctymaer ot Cedups! Tude-
per. [Tosromy sta Cedupa siBisieTcst BBICIIEH, Kyaa MOXKET JOCTUYb YeJIOBEUYECKOE CO3HAHME.

%’ 3aBepiIcHYE TBOPEHUS TPETHETO H3MEPEHUS (POPMHPYET HHTEILICKT, MBICIH, MHTYHTHBHOE
3HaHHE.

* 3THM COCTOSHUAM YHEPIUH COOTBETCTBYIOT COCTOSHHS BEIECTBA: TBEPOE TEJIO, KUIKOCTS,
ras, Iasma.
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Cedupa Malkut - IlapctBo 3eMiu - oTOopBaHa OT OCTAJbHBIX YaCTEH
JlpeBa XKmsuu''. Ha yposue Malkut mocTuraercs craGUIbHOCTb, 06YCIOB-
neHHas unepuuei aroit Cedpupsl. B oTiinuue ot Hee Bce octaiibHbie Cedupbl
HAaXOJATCS B PAa3HOM CTENEHH NOABWXKHOCTH; Aaxe Llentpanbnas Kononna
JOCTUTAET PAaBHOBECHS JIMIIb B aKTUBHOM (PYHKIIMOHHPOBAHUU, MTOI00HO Oa-
JAHCUPYIOIIEMY KaHATOXO/IILY.

Malkut siBnsieTcss HEXUBOM MaTepuel, moka cuibl Yesod He OyHIeBsT
ee.

Malkut TonbKO B mEpBOM CBOEH MIIOCTacH AOCTYIHA npudopam ¢usu-
KoB. TaM, T/Ie ecTh *HU3Hb, €CTh Yesod, motoMy uto Yesod - 3T0 opynaue
AKU3HH.

Cedupst Ha Cpenneit KojoHHe mpeAcTaBisiioT ypOBHU CO3HAHUS U TE
U3MEpEHHs, B KOTOPBIX OHU JeHcTBYIOT. Malkut - uyBCTBEHHOE BOCIIPHUSITHE;
Yesod - actpanbHas nicuxuka; Tiphareth - mpocBeTiieHHOE coO3HaHUE, CaMblit
BBICOKMM YPOBEHb JIMYHOI'O pPa3BUTHs, NOCTYNHBIM UHAMBHAAYymy. Daat
OOBIYHO UCHOJIB3YETCs ISl MPECTABICHUS CO3HAHUS JAPYroro u3MepeHust
WM CO3HAaHMS JApyroro yposHs. B Bepmmue 3toii KosIOHHBI Haxomurcs
Kether, Kopona, Nctounuk Bcero Cymero. 3arem Co3HaHUE IEPEHOCUTCS OT
nyxoBHoM cymHocTH Kether ¢ momomeio Daat yepes be3any B co3zHaHue
Tiphareth, a 3aTem Ha 3MOLUMOHANBHBIN ypoBeHb Yesod M OTCIOA - B UyB-
CTBEHHOE BocmpusTue mosra, Bocnpusitue Malkut. Cepupa Malkut npen-
CTaBJISIET KOHEYHBIA PE3YNbTAT PA3BUTHS )KM3HEHHBIX MPOIIECCOB, UX 3aBEp-
HIaromiee CryuieHue B GopMy M MOAYMHEHHOCTh JE3WHTETPUPYIOLUIUM BO3-
JNEUCTBUAM CMEpPTH, 00€CTIeUnBaONIe MOBTOPHOE MCIOJIb30BAHUE UX CYO-

CTaHIUH.

*! [To MHenumIo aBTOpa 5Ta Cedupa 03HAYACT JATbHENIIEE JyXOBHOE PA3BUTHE B FAPMOHHUH, PAB-
HOBECHUH, AJI1 KOTOPOr'0 HET HEOOXOAUMOCTH B CO3/IJaHUU HOBOT'O TPEYI'OJIbHUKA, TO €CTh, HOBOTO
IIPOCTPAHCTBA CIIEAYIOLIEr0 U3MEPEHHUS.
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DakTOM SBISIETCS CYIIECTBOBAHUE UCTEKAIOIIETO MTOTOKA U MOTOKA, BO3-
BpaLIa€MOr0 MEXIY Ka)KIbIM YPOBHEM CO3HAHHUS U COOTBETCTBYIOLLEIO €MY
acriekta Makpokocma.

Kak nutanue pu3nveckoro Teina OCyIIEeCTBISETCS ¢ MOMOIIBIO MUIIH, a
€ro 310pOBbE MOJAEPKUBAETCSI HOPMAJIbHBIM BbIIECJIEHUEM (IPUYEM 3TU Be-
M MOTYT OBITh Ha3BaHBI ONEpalMSIMHU WIH JeUcTBUAMHU B chepe Malkut),
TOYHO TaK € JyX uYeJOBEKa HaIOJIHAETCS PHEpruen omepanusiMu B chepe
Tiphareth, o3nopaBnuBarolieit aymry.

Kaxnas ¢dasza sBoiolMM HAauyMHAETCS C BO3HUKHOBEHUSI HEypaBHOBE-
LIEHHOW CHWJIBI, 3aTEM OpraHu3yercs M ypaBHoBemmBaetcs. [locnenyromee
pa3BUTHE HEBO3MOXHO 0€3 OouepeAHOro HapylleHUs CTaOMJIbHOCTU U TPO-
XO0XACHUS yepe3 (Ppa3y MPOTUBOCTOSHUS CHUIL.

K paccmotpenuto Jlpesa Kuzuu BBonsr emie u Cepupst Knuna (B apes-
HEEBPEUCKOMN SI3bIKE MHOXECTBEHHOE YHUCJIO OT 3TOro ciosa - Kiaumnor), Ko-
topeie sBisitores Cedupamu 3nma wim OtBpamienus. OHU SIBISIOTCS TIPOSIB-
JIEHUEM HEypaBHOBEILIEHHOM CHIIbl U3 cooTBeTcTBYIOMIEH Cedupsl Ha JpeBe
Kuznu, T.€. 3T0 00paTHas CTOPOHA MPOU3BOIBbHON Ceuphl, KOTOPast MPOSIB-
JSI€TCS B HEPABHOBECHOM COCTOSIHHH.

Ayx 1 MmaTepus SABJIAITCH Pa3jauYHbIMU cocTossHUsAMU Exunoi Be-
N

XOTd MaTepusi M CO3HAHUE - ITO JIB€ CTOPOHBI OJAHON MOHETBI, B UC-
CIEIOBAaHUU OJHAXbl HACTYMAET TAKOW JTall, KOTJ1a MOJE3HO CMEHUThH Tep-
MUHOJIOTHIO ¥ TOBOPUTH O cujiaX U (opmMax B TEpMUHAX ICHUXOJIOTHH, KaK
OyaTO OHU OBUIM CO3HATEIBHBIMHU CYIIHOCTSIMHU, HAJCJIIEHHBIMU CBOOOJIHOM
Bosield. Takol MoaXoa MO3BOJIUT HaM TOPa3l0 Jydlle U IiIy0)ke MOCTUTaTh
(beHOMEeHbI, 4YeM B TOM CiIydae, KOrJa Mbl OTpaHUYHUBAaeM ce0sl TEPMHUHOJIOTH-
€l U MPECTaBICHUSIMHU, KOTOPbIE IPUMEHUMBI TOJIBKO K HEXKUBOM MATEPUH U

cienoi HeymnpasiasieMoil cuie. CorjiacHO MpUpOJE HALEro MHTEJIEKTA, MbI
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BCEr/la IOJDKHBI MCIOIb30BaTh AHAIOTHIO HA MOMOIb MOHUMaHuto. Eciu ke
aHaJIOTUM, K KOTOPBIM MBI oOpalmiaeMcs Ha JaHHOM YPOBHE HCCIETOBaHMS,
OTHOCSITCS JIMILIb K 00JIaCTH HEXKUBOM MAaTEpPHUH, TO PAHO WJIU MO3JHO MbI 00-
Hapy kUM HUX HEaJeKBaTHOCTh M TMOWMEM, YTO MOJOOHBIE aHAJIOTHUU JIUIIb
OrPaHNYHMBAIOT HAIIC TOHUMAHKE U BBOAT HAC B 3a0ITyX/ICHHE .

Kpome BellIensnoxxeHHoro B3risaa Ha Jlpeo JKu3HM OHO ele Minio-
CTpUpPYETCsl C MOMOIIbIO MOHATUS KOJOHH JlpeBa (puc.2.2). Ectb MHOro
Ha3BaHUU B 3TUX KOJIOHH (Hampumep, Ctporocts, PaBHOBecue u [loOpone-
TENbHOCTh) B 3aBUCUMOCTH OT (PHIIOCO(CKON CHUCTEMBI PACCMOTPEHUS WU
KOHKpETHOTo npuMeHenns Jpesa XKusnu. B wactHocTn, B dunocopun Horu
AT KOJIOHHBI COOTBETCTBYIOT TPEM IOTOKaM (KaHanam) npassl, B Kurtaiickoit
¢unocopun coorBercTBYIOT nouATusM Uub, SAup u ao - [lytu, kKoTopsii
o0OecreunBaeT uX paBHOBECHE.

IlenTpansHas KosioHHa Bcerjga cBsi3aHa ¢ CO3HAHUEM, a JIBE OOKOBBIE
Ko0HHBI - ¢ pa3nTu4YHBIMU BUAAMHU JCHCTBHS CUIIBI HA Pa3HBIX YPOBHSX.

B npouecce sBosmonnn BeenenHoit 3HaHus 1 MHpOpManus nepeaaercs
no neHtpanbHoil konoHue [Ipesa ot Kether x Tiphareth u nanee k Yesod u
Malkut. [lepBeie Tpu omuuerBopsitoT bora-Otna, CeiHa u Cssitoro Jlyxa, a
HOCIIEIHSS - CBsI3aHA C YEJIOBEKOM. BpIpacTas MHTEIIEKTYaJabHO, YEJIOBEK
MOJKET MOCTHYb HIDKHUE YpoBHM MH(popMmanuu 1o Tiphareth, kak rpaHuisl

BO3MOXHOCTH Y€JIOBeKa (IIPOCBETIECHHBIN yM).

kK. 8:17. Cozepuas Bce Aena UCTUHHOTO bora, s yBUIEN, YTO YEJIOBEK HE MOKET
MMOCTUYH JeJl, KOTOPBIE COBEPIIAIOTCS MO comHIeM. Kak ObI 4eloBeK HU cTapaics,
OH BCE paBHO HE CMOXKET UX MOCTUYb. M make ecim KTO-TO CKaXeT, 9TO UMEET ISt
3TOT0 A0CTATOYHO MYAPOCTH, OH HE CMOXKET 3TO MOCTHYb!

HNoanna 16:12. Emé MHOroe €cTh y MEHs, 4TO CKa3aTh BaM, HO c€lYac Bbl HE CMO-
’KeTe BCE ITO IMOHATh.

[TosTomy mo3Hanue bora oka3biBaeTcsi BO3MOKHBIM JIHIIb 4Yepe3
no3Hanue CpIHA, KOTOPBIN COBEPIIEHHO 0TOOpakaeT kayecTBa bora:

2 CHG,Z[CTBI/ICM MAaTCPUAITUCTUYCCKOI'O IMOJAX04a K IMOHMMAHUIO XHU3HU ABJIACTCA YYCHHE O €ro
OBOJIIOIINH, HC CII0COOHOE O0BSACHUTH BOBHUKHOBEHHE U Pa3BUTUEC XKU3HU.
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Hoanna 14:9. Kro Bugen meus, sugen u Otia.

Yesod, Takum obpazom, otpakaer Comxnie Tiphareth, uro, B cBorO ode-
penb, senserca Kether Ha HuxkHEN qyre. ACTpOHOMBI roBopAT, uTo JIyHa cu-
€T BOCIIPUHATHIM U OTpaK€HHbIM cBeTOM OT CouHIa, a ceiiyac OHU J10IycC-
KatoT, 4To U CoJIHIEe MOKeT MOJYYMTh CBOK OTHEHHYI0 JHEPrui0 W3
BHeIlIHero kocmoca (cm. I'maBy 2.3). Buemnuii kocmoc - 3to Benukoe He-
MIPOSIBJICHHOE.

LleHTpanbHasi KOJIOHHA COOTBETCTBYET COCTOSIHUIO PaBHOBECHS, TOrAA
Kak IpaBasi U JIeBasi KOJIOHHBI OMUCHIBAIOT (YCIOBHO) MOJOXUTENbHBIE U OT-
punatenbHbie (PaKTOphl. DTH (PAKTOPHI MOCTOSHHO BIHSIOT HAa COCTOSHUE
PABHOBECHS B TIPOIIECCE PA3BUTHS .

CrnenoBatenbHO, OOKOBBIE KOJIOHHBI SIBJISIOTCS TJIABHBIM HWCTOYHHKOM
JMBIDKYIIEH cuiibl ((PU3MYECKOM, COIMaTIbHOM, SKOHOMHYECKOM, TICUXO0JIOTH-
YECKOH U T.11.) B MUPE U, B YACTHOCTH, B IIPUPO/IE.

[Tpornecc sBomroru ot Kether no Malkut npoucxonut B IlposiBnenHom
Mupe. 3a npenenamu [Iposinennoro Mupa, corinacHo Jloxtpunoit [Ipesa
Kusnu, asisercss CkpoITblii Mup kak npenmectseHHUK [IposiBnennoro Mu-
pa. CkpbIThIii Mup siBisieTcsi "TpeXypOBHEBBIM WM TPEXMEpPHbIM CKPBITHIM
beituem", To ecth umeeT Tpu ypoBHS CkpbiToro beitus: Ain (CkpbiThiit), Ain
Sof (Ckpsiteiii besrpannunsiit), u Ain Sof Aur (CkpseiTeiii besrpanndnblit
Cger) (puc. 2.1). Umenno ¢ storo nocaeanero co3aan Kether. Ain Sof Aur
Ha3bIBAETCS KPYroM, IEHTP KOTOPOro HaXOJUTCS Be3le, a nepudepusi HU-
roe*.

[Tpu sToM bor Haxoautcsi 3a npenenamu [IposiBiienHoro u CkpbITo-

ro Mupos. Ilostomy, CkpeIThie YpOBHU (M3MEpPEHHUsI) TaKKE€ Ha3BaHbl ' [pu

* Takoe Bo3/eHCTBIE COOTBETCTBYET H3BECTHOI Hiee GOPHOBI M SAMHCTBA IIPOTHBOIONOKHOCTE,
pa3BUTOM B IHANIEKTHKE [ 'eres.
* Jta nges GymeT UCTIONB30BaHA HAMHE HIPH OIIMCAHHH 3Bomonmy Beenennoii (cm. ['maBy 8).
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nokposa bora". Dsomtouus [IposiBneHHoro Mupa npoucxoauT mocjaeaoBa-
TeJbHO Ha YeTbIpex ypoBHsxX: Atsilut, Beri'ah, Yetsirah u Asiah.

Brictiim u3 Hux susercst Atsilut, Apxetunudyeckuiit Mup, cocTosimit
u3 Kether. Bropoii - Beri'ah, nazBannbiii TBopueckum Mupom, coCcTOuT u3
Chokmah u Benach., Beicnx Otua u MaTtepu (MMEHHO MEXAy 3TUMH JBY-
Ms MOJIIPHBIMH acleKTamu MposiBiieHUs - Beiciumm Otoom u Beicuieln Ma-
Tepblo - co3naercss Tkaub JKusuu). Tperuid, Yetsirah, Mup OGpa3zoBanus
®dopwm, cocTouT U3 1mecTu 1eHTpaibubix Cedup, a umenHo: Chesed, Geburah,
Tiphareth, Netzach, Hod u Yesod. UerBepThiM siBiisieTcst Asiah - Matepu-
anbHbI Mup, npeacrasnennsiii Cedupoit Malkut.

Tpu ypoBHs CkpbiToro u yetbipe ypoBHs [IposiBnenHoro Mupa, kak u3-
Mepenus, GopmupyroT cemumepHsii Mup Jpesa XKXuznu (puc. 2.4).

YenoBek HaXOAWUTCA OJHOBPEMEHHO Ha BceX ypoBHAX [IposiBneHHOTrO
Mupa. bbiTHe Yesi0BeKa CBA3aHO ¢ (PU3MUYECKHM TeJI0OM, IMOUMAMHU, pa-
3yMOM H JYXOM, HAXOASINIUMHUCS B HEKOTOPbIH MOMEHT BpPeMEHH B OJ-
HOM Touke mMpocTpancTBa. C TOJOBBI JI0 MAT YEJIOBEK SBISETCS MAKPOKOC-
MOM B MUHHATIOpE. B 4estoBeyeckoil mpupojae npeacrabjieHbl Bce PaKkTo-
pbl I[IposiBiennoii Beesennoii. [loatomy cornmacuo 3akony monoOusi Bee-
neHHyto Ha3biBaloT bonbemmm Yenosexkom (Anamom Kangmonowm). YestoBek -
eIMHCTBEHHOE CYLIeCTBO, MMEKIlee YeThIPeXIIaHOBYI0 npupoay (husu-
YECKYI0, aCTpalbHY0, MEHTAIbHYIO, JYXOBHYIO), UTO MOJHOCTHIO COTJIacyeT-
Csl C YPOBHAMM KOCMOca. AHreiaM HEJOCTYIHbI HW)KHHE IUIaHbI ObITHSA, a
’KUBOTHBIM - BEpXHUE.

Utak, JIpeBo Ku3HU CONEPKUT CEMb HEPAPXUUECKUX YPOBHEH, JTOKAIH-

30BaHHbBIX B CCMUMCPHOM KOHTHHYYMC.
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1 Am

1D

Am Sof
Am Sof Aur

o8]

CkpbITbln Mup

4 Atsilut
(Mup apxeTtunos)

Bert'ah
(Mup TBOpPEHUS)

N

! Yetswah
6 (Mup cbopm n aHrenos)

-MposiBneHHbIn Mup

- Asiah
: (MUp n3roToBneHns)

Puc.2.4. Yetsipe “uzmepenus’ [IposinenHoro Mupa u tpu “nzmepenusi” CKpbITOro
Mupa.

BBeas k paccMmorpenuto CKpbIThiii Mup, MOKHO MOHSITH MPUPOIY HC-
TouHmKa ">kumakoctu" s HanonmHeHus niepBoit Cedupsr Kether. TlonsitHo,
YTO ATOT UCTOYHHMK JioKasuzyercs B CkpbiToM Mupe. B cBs3M ¢ 3TUM roBo-
par "llposiBiennnlii Kether - ects CxpbiThiii Malkut", 1.e. Malkut Ckpbi-
Toro Mupa siBisiercst ogHoBpemeHnHo u Kether [IposiBnennoro Mupa. Coot-
BETCTBEHHO, 3aBepiiueHue 3Bojonnu CKpbIToro Mupa sBiseTcss HayaioM
sommoonnn [Iposasnennoro Mupa. Korga sBomronusa Hawero [IposiBneHHOro
Mupa 3aBepmutcs 3anoinHenueM Cedupsl Malkut, Torna poaurcst ciaemyro-
i Mup (Haunetcs 3anonnenue Cedupa Kether), qis kotoporo nam Mup
Oyzaet CKpPBITHIM.

Takum 00pa3om, Hat Mup MOKHO paccMaTpUBaTh HE TOJBKO KaK Mpe-
eMHUK BceX CKpbITBIX MUPOB, HO M KaK IPEALIECTBEHHUK BCEX IMOCIEIYIO-
IIMX MHPOB, TO €CTh, HAIl MHp SBJIAETCS MPOMEXYTOYHBIM 3B€HOM MHupOB
Cynep-Bcenennoi.

Kether npencrasisieTcss kak caMblil MOIIHBIN U3 BCEX BUAOB CYLIECTBO-
BaHMsI, YHCTOE CYLIECTBOBAHUE, HE OTrpaHWyeHOe (opMamMu U B3aUMOJIEH-

cTBUsSIMH. Takoe CymeCTBOBAHUEC HC COOTBETCTBYCT HM OJHOMY M3 IIPUBLIY-
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HbIX npeactaBiaeHuid. Kether nasBana CkpeiThiM YMoM, Henocsaraemoii BbI-
coroit, Cokpeitiem CkpbiToro, Hezpumoii ['naBoii.

[IposiBnennas, ¢puzndeckas BeeneHnHast siBiaseTcsl Hepa3pemMoi 3ara-
KO JUIsl MaTepuaanucTa, MOTOMY YTO OH HACTaMBaeT Ha CBOEM COOCTBEHHOM
OOBSICHEHUH - B TepMHHAX Qu3nueckoro iana. Gusnueckas Beenennas 3a-
BEJIOMO HEIOCTKUMa B c(epe MBIILUICHHUs, TOTOMY YTO HUYTO HE MOXKET
OBITb OOBSICHEHO HAa CBOEM COOCTBEHHOM YpPOBHE, HO TOJBKO B TEPMHHAX

BBICIIIET0, 00JIe€ YHUBEPCAILHOTO 11EJI0TO.
2.2. /IpeBo 7KU3HU KAK METO/ MCCJIe0OBAHMS

HpeBo XuzHu - 3T0 rymMaHu3upoBaHHas (GopMma MPEICTABICHUS YpPe3-
BBIYAMHO CJIOKHOTO 3HaHUSI AHTENIOB (CIEeIHAIMCTHI-Ka00AINCThI CYUTAIOT,
gyTto nonsitre JlpeBa XKu3HU OBUTO HANMMCaHO TMOJ JUKTOBKY AHTENOB). DTO
3HaHWE 000 BCEM, YTO €CTh BOKPYT, JJISI ONUCAHUS Y€TO Mbl HE HIMEEM JI0CTa-
TOYHO MPEACTABICHUMN, ONpENeeHu, accounanud u T.m. JpeBo KuzHu -
ATO JMarpamma, rie Bce CUibl U (HhaKTOPBI, XapakTepHbIC sl BeeneHHoi, u
IyX >KU3HU (B T.4. UEJIOBEYECKUI) MPUHUMAETCS B pacyeT. 37eCh Mbl MOKEM
HaWTH BCE B3aMMOCBSI3U MEXy STUMH CUJIaMU U (PaKTOpaMu, UX TTO3UIIUU BO
BceneHHOH. 3/1ech Mbl MOKEM HAWTH YHHBepcaJbHOe 3HaHHe 000 BceM,
4YTO ecTh BO BeesleHHOM.

Kak meron uccnenoBanus, JpeBo Ku3HM MMEET CyLIECTBEHHBIE Ipe-
UMYLIECTBA MEpENl IKCHEPUMEHTAIbHBIM MeTofoM. Mcnonb3zoBanue J[peBa
KuzHu sBAsSIETCS HE MPOCTO MHTEIUIEKTYalbHBIM YIpaKHEHHEM. JTO B OyK-
BaJIbHOM CMBICIIE TBOPUYECKOE MCKYCCTBO, M OHO JIOJDKHO Pa3BUBATH CIIOCO0-
HOCTb yMa.

YUTo Takoe IKCIEPUMEHTAIBHBIN METOJI UCCIEAOBAHUS SBJICHUN IIPUPO-
I6I? ITO TIPEXKIE BCETO OOJIBINON HAOOP CIeUaTbHBIX HAOIIOICHUA TIPU HC-

CJIICAOBAaHHM TOI0 HMJIM HMHOI'O SABJICHHA. Ot Ha6J'IIO,Z[CHI/IH BBIIIOJIHAIOTCA B
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Pa3HBIX MECTaX PAa3HbIMU AKCHEPUMEHTATOPAMU WJIM KOJUIEKTUBAMU JKCIIE-
PUMEHTATOPOB. 3aTeM O00OOIIAIOTCS MOJYYECHHBIE PE3yNbTaThl U X HUHTEp-
nperauud. [Ipu 3TOM npuHMMaeTcss BO BHUMaHUE TOJBKO OJMHAKOBas HH-
dbopMarusi, MoJlydeHHash pa3HbIMH JKcIepuMeHtaropamMu. CuuTaeTcs, 4To
TOJIbKO 3Ta MH(popmanusa BepHa. Kak crieacTsue, reHManbHbIE OTKPBITHS Ya-
CTO BBINAJAIOT M3 PACCMOTPEHUS, U TOJBKO CIydyallHOE CTeYeHUE 00CTOs-
TEJIBCTB MOXET 3AaCTABUTh IMPHUHATH OTBEPTHYTYIO, HO €AMHCTBEHHO Ipa-
BUJIbHYIO UH(popMmanuio. Kak nmpumep, MOXKHO BCIOMHUTH BbIJIAIOIIHECS OT-
kpbiTua Maiikna dapajes, HE IPUHATHIE €TO0 COBPEMEHHUKAaMU. B aHanorny-
HOM cuTyauuu ObuH Bblaomuecs ¢uszuku XIX cronerus x. Makcsemn u
JI. bonbiMaH, a Takke pOCCUMCKUNA (PU3UK BTOPOM MOJOBHUHBI XX CTOJETHUS
N.J1.T'epnoBun [5]. Kak TyT He BcnoMHUTH cioBa ['anuneo [Manuies, KoTo-
phIe 9acTo 3a0BIBAIOT HAIM yYeHbIC: "B gonpocax nayku agmopumem mol-
cAYU He 00CMOUH NPOCM EUUX 00KA3AMEeIbCmE 00H020" .

B Tom ciyuae, korja Takux JOCATHBIX CIydyaeB HE ObLIO, CHHTE3 HH-
dbopmaiy, MOJy4eHHOW HAa OCHOBAHMM OTPOMHOM 0a3bl SKCHEPUMEHTAJIb-
HBIX JIaHHBIX, TTO3BOJIICT TEOPETHKAM C(HOPMYyIUPOBATH TEOPETUUECKYIO 3a-
KOHOMEpPHOCTb, NPaBWJIO WM (PyHAaMeHTanbHBIA 3akoH mpuponsl. Ho,
npexae 4eM 3aKOHbl NPUHSATHI, TEOPETUK KOHCTPYHPYET MATEMATHUYECKUE
MOJIEJIA PacCMAaTPUBAEMBIX SIBJICHUA M HA OCHOBAaHUHU MOJYYEHHBIX PE3YJIb-
TAaTOB JAET SKCIIEPUMEHTATOPAM HOBBIE MJIEW W HANpPaBJIEHUSA DKCIEPUMEH-
TaJbHBIX uccnenaoBanuil. Korna, HakoHel, OyayT MOIy4YeHbl NOJHOCTBIO CO-
IJIACOBAaHHBIE IKCIEPUMEHTAIbHBIE PE3YNbTaThl U BBIBOJBI T€OpUH, PyHIa-
MEHTAJIbHBIA 3aKOH CUUTAETCS OTKPBITHIM.

Tenepp mocMoTpuM, Kak pabOTAaeT MCCIIENOBATENb C MCIOJIb30BAHUEM
Hpesa Xunsnu. IIpexne Bcero, OH MOAXOANUT € MPOTUBOIIOJIOKHON CTOPOHBI.
Heno B ToM, uro abctpakTHas uHnpopmauusa B popme pesa Kuznu cyiie-

CTBYCT M3HA4YaJIbHO. HCO6XOI{I/IMO JUmb €€ INIOHATD. HCCHCI{OBaTeHB aHaJInu-
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3upyet Cedupsl u Ilytn kak abcTpakTHbIE NOHATHUS. Pa3MblluIsist, OH BBIIOJI-
HSIET onpeseneHHble Ha0moAeHus. CaMoe HHTEPECHOE, YTO pe3yJIbTaThl Ta-
KHMX HA0/110JeHUil a0COJIOTHO COBNAAAIOT € NOJY4YEHHBIMH TPAaJIHMLHMOH-
HBIMM TPYJI0€MKHUMH IKCIIEPUMEHTAJbHBIMU MeToAaMU. Tak, Mbl MeeM
BCE OCHOBAHHWs JUIsl CEPbE3HOTO McCnoJyib3oBaHus [loxtpuubl [Ipesa Xusnu
JUISL TIO3HAHUS 3aKOHOB IPUPOJIBI.

A Tenepp paccMOTpPHM NPUHLHUIIBI McHoJb30BaHus JpeBa XXKuszHu Ha

npUMeEpe Hallle matepualibHoN Beenennoii [2,6].
2.3. Kocmoronnsi Bukropa Kyaunma

[Tockonbky wHbOpManuio o JpeBe JKu3HU MBI MO3aMMCTBOBAIM Ya-
cTu4HO U3 KHUT Bukropa Kynuma [2,6], To JIOTHYHO NPOCAEIUTh TPUMEHE-

Hue metona [pesa JKuznu Ha npumepe kocmoronuu B. Kynnma.
2.3.1. lIpumenenne IpeBa ’Kuznu

Pa3zpabatbiBasi Teopuio uepapxuueckux cucrem, Kymuin mokaszasn, 4to
"YMeJI0 XapaKTepHbIX CXeM M peryJsipHocTeil B0 BceesileHHOM orpaHuve-
HO, 2 MHOKECTBO ITHX CX€M U PeryJIipHOCTeil YHHBEPCAJIbHO ISl BCeX
nposisaennii Mupa". Ha puc. 2.5 npuBeaeH npumep Hepapxudeckomn CTpyk-
Typbl Bcenennoit. Takas e cxema OMHMCHIBACT pa3HOOOpa3HbIC Uepapxuyde-
CKHE CTPYKTYpPBbI, peaJIn30BaHHbIE BO BceneHHOM, Hanpumep, 4enoBedecKas
ATHOT€HETUYECKAass CUCTEMAa M ITHONOJUTHYECKAs OpPraHu3alus, Uepapxus
YeJI0BEYECKOro opranusma u T.4. Ha BepmumHy nepapxuueckoil cxembl Ky-
nuu nomectus bora cucremsl. B ciydae Beenennoit atum borom siBisieTcs

bor bubiauu.
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Puc.2.5. Uepapxuueckas ctpykrypa Beenennoit.

N3 puc.2.5 cnexyer oiMH OYE€Hb Ba)KHBIM BBIBOJI: AAETCS OTBET HA BO-
npoc "OTKPBITON UM 3aKpbITON cucTteMou saBisieTcsi Beenennasa?" I1ockosb-
Ky (usnueckas BeesieHHasi orpannueHa MeTarajgakTHKOM, TO OHA JOJIKHA
ObITh OTKPBITON 51 bora, nHaue MCYE3HET LIEIIOCTHOCTh UEPAPXUUECKOU
CTpyKTypsl. BMecTe ¢ borom 31o mojiHasi, T0 eCTh 3aKpbITasi CHCTEMA.

Uepapxudeckas ctpykrypa Bcenennolt o0beaunser Bce neMeHThl Bee-
nenHo. Ot bora BceneHHOM BHM3 MOCTYMAKOT JUPEKTUBBI, KOTOpbIE 00ec-
NEYUBAIOT €IMHCTBO BceeneHHOM, a CHM3Y BBEpX MOCTymaeT MH(opMalus o
mporieccax Ha HIKHHX CIOSX

[Ipu pa3paboTke TeopuH HEpapXUIECKUX CUCTEM U KocMoroHuu Kymuin
IIMPOKO UCIOIB30BaI HE TOJIBKO TIOCTOSIHUE HAYKU M, B YACTHOCTH, (PU3HKH,

a U JIpeBHIOI0 MHpopMaiuio, u3noxkeHHyro B Jloktpune pesa XKuznHu, a

* Tlo HepapXUUIecKOi JIECTHHUIC BHU3 WH(MOPMAITUSI MOXET IMepeaaBaThCs TOIBKO B (opme, H0-
CTYITHOM JUIsl BOCIIPHATHS Ha COOTBEeTCTBYOIIEeM ypoBHe. Korma Mucyc Xpucroc Obln Ha 3emile,
OH TIepeaaBall 3HaHus 0 cBoeM OTIle, MOyYeHHBIC UM Ha HeOe, B MPOCTOM, MOHATHOHN IS JIFO/IeH
dhopme. brarogapst 5TOMy OHH MOTJIH JIETKO YCBOMTh M IPUMEHATh 3TH 3HaAHMS. AHaI0ruuHo, bor
HCIIOIB30BaN JIFONEeH 11 Hanucanus bubauu. Ecnm Obl mucatenssMu bubimy ObUIM aHTeNbl, TO
OHHM M3aranu Obl ee COJCePKaHNE COOTBETCTBEHHO CBOEMY YPOBHIO MHTEIUICKTa U MUPOBOCHPHSI-
THSI, YTO HE COOTBETCTBOBAIO OBI BOZMOXKHOCTAM ironei B monnManuu Crosa bora. To ke camoe
OBLI0 OBI, eciiM OBl IPOPOKAM, KOTOPBIC MUCAIM KHUTH BUONIHMM, mpocTo TUKTOBAIM €€ COIepIKa-
Hue. PeanbHO ke mpopokam JaBanack HH(OpMAIUs U MOHUMAaHKUE €€ COJCPKaHMs, 2 OHU YKE 3a-
MUCHIBATHN 3Ty WH(GOPMAIUIO B TOCTYITHOM JIs JItoiel popme.
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takke B bubnuu. [lonnmas, 4yTo MHOTHE y4yeHble BOCIIUTaHbl Ha ujee Bce-
nenHoit 6e3 bora, on otmeuaer: "Ilpu manucawuu smoeo paszdena, asmop
CAbIUAT MBICTIEHHO 803MYyWeHHble Kpuku e2o koanee. "Kak on moe!" Koneu-
Ho, npucymcmeue boea, [I[peso Kuznu, aneenwvi, apxaneenvi, oyxu, "Boowcou
uckpwot”, u max oanee 6 "Jleexkom Xpame Cospemennoii Bvicueii ¢pusuxu” -
83271510bl, MSACKO 2080psi, Heobblunble. Ho eco omseem: "K coxcanenuro, ghax-
mMu4ecKu Mol He UMeemM HUKAKoul anomepuamugwl”. H eom nouemy.

Cospemennas ¢huzuxka umeem ce200Hs 2YOOKUU CUCMEMHBIU KPUSUC,
Komopulil Kiaccuguyupyemcs, kaxk "kpuzuc yerocmuocmu". Koeoa-mo 06b-
eounennas Qusuxa kax "guirocogus npupoosl”, ceuuac pacnadaemcs Ha
COMHU U 0adxice mulCAYU OMOEIbHbIX ompaciel u nooompacieu. /lelicmaeu-
MebHO, 00Ji20€e 8peMs Ha3a0, OOILUUUHCIEO U3 YUEHbIX NOMEPSILO 4Y8CMBO
Qusuueckotl yerocmuocmu. Mot "poem” enyborce u enyboice; ewe u ewe Mol
yeeauuusaem 4uUcio HOBbIX HE3HAUUMENIbHbIX (hakmos u demainei, omcmpa-
HAS, NPU 9MMOM, 00UH om Opy2020. Bce amo npedocmaensem monvko 60b-
wotl (Koiuuecmeenmslli) pocm cymmsl Hauie2o 3Hauus. [lpunumas smo 6o
BHUMAHUE, Mbl CPOUHO JHCeNdeM PesoIOYUOHHO20 Kauecmeenno2o pocma!

B pezynvmame, deticmeumenvrocms ce2o0HAWMHEl CUmMyayuy 04eHs He-
npuamuas. Pakmuyecku, mMbl NPAKMUYECKU He NPOOBUHYIUCL 8nepeo CAUlL-
Kom Oanexko om XIX éexa omHocumenbHo UCMUHHBIX DYHOAMEHMATILHBIX 00-
cmudiceHull. JleticmeumenvHo, 21a6Hblll HAO0p PYHOaAMeHMANbHbIX Uoell (No-
HAMUe U meopus Nnojis, OMKpblmue 31eKMpPoHd, KaK Nnepeoli d1eMeHmapHoul
yacmuysl U m.n.), KOmopvle Cmaiu OCHOBOU O1A2ONONYUUL COBPEMEHHOU
"gbicokotli mexnonozcudeckou” pesonroyuu, oviu cozoanst 8 XIX eexe. B no-
CleOHUll pa3 evloaroujeecsi QYHOAMEHMAlIbHOe OMKpblmue HeoOX00UMO20
KpUmMu4ecko2o psoa Obllo packpblmuem 803MOHCHOCMU OUCKPEMHbBIX (UaA208
KeaHmoseaHnus) npoyeccos & llpupooe. Imo ouckpemuoe uznyueHue "nopyuii

ceema" (ghomonos), oonapyscennoe M. Ilnankom 6 1900 2. Cospemenuyro
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K8AHMOBYI0 U3UKy u mexnozocuu (om s0pa 00 1azepa) HylHCHO NPUHAMb 60
BHUMAHUE MOJIbKO, KAK yChneuinoe OailbHeliulee pazgumue U npaKmuyeckoe
8bINOJIHEHUE dMOU Kowegol udeu. Taxas dce cumyayusi 8 mom, 4mo mbvl
umeem ¢ opyeumu QyHOAMEeHMATbHbIMU OOCMUNCEHUIMU: MO, YMO celudc
Mbl UCNONIb3YEM, MOJILKO HAKANIugaem QyHoameHmanibHvle COKpOSULd, om-
Kpbimule 8 ocHosHOM 6 XIX eexe. K cooicanenuro, cospementvle uHmeniex-
myanvHble docmudicerus, nooobHo M-meopuu, u opyaue, mo2ym O6vims npu-
HAMbL 80 GHUMAHUE MOILKO Kak sapkas "uepa eoobpadicenusn”. Bo-nepsulx,
HOMOMY 4MO OHU He COOepAHCAm KAKUX-TUOO Oelicm8UMENbHO PeBOIIOYUOH-
HbIX udel u nouamuu. Bo-emopuwix, necmomps na cnoxcHocms u 2nyouHy co-
BDEMEHHBIX PU3UYECKUX meopull, OyO0yuU Upe3sbiuatiHO NpemeHYUO3HbIMU,
OHU He obewarom HeoOX00UMbIl YPOBEHb HOBU3HYL, VHUBEPCATbHOCIU U lYe-
JocmHocmu 8 oaudicaviuem 6yoyuem.

Buoum, umo coepemennasn ¢hynoamenmanvras Hayka 0ocmueia mynuKa.
Iloosmomy, Hoswie uoeu (Oasxce "beccmviciennvie”, nooodbHo mem, Komopwie
npeonazaromcs Hudce) 00veOuHeHUll, KOmopble Mo2ym Oblmb Noae3Hbl OIS
npeoooienusi OaHHOU NPoOIeMbl BPeMeHU - Ype3MepHOU ppasmenmayu, -
O00CMOUHbl BHUMAHUS U YMECMHO20 00cydcoenust. Mbi e Modcem no360aumsy
cebe OblMb UHMEILIEKMYANbHO CTUUUKOM HAOMEHHbIMU, KAK paHbule, KaK Jiee-
KO 3amemums, nomomy umo "Omo - epynoa" unu "Omo - 6ped". Ham ouenw
HYJICeH NOMOK, 21A6HLIM 00pA30M, HO8bIX udell u nouamut. Ecmecmeento,
YUmo OOILUUHCMBO U3 IMUX UOEU U NOHAMUL OOJHCHLL 8bleaA0emb UHO20A
"sxempaopounapro”. OOHaxo 3mo 6vlesI0um max moJbKo uepe3 CO8PeMeH-
HYI0 NPUHAMYIO MOYKY 3peHus, moavko makue "6onee sxcmpaopounapmvie”
uodeu mocym obecnedums OeUCMEUMENbHO PAOUKAIbHLIL NPOPLIE 8 CO8pe-
MenHOU HayuHou muicau. Ilpumepsr "¢uzuuecxoi unmepnpemayuu "/{ox-

mpunwl [[pesa Kuznu, komopwie ob6cyxcoaromes Hudice, NOKA3bIBAIOM, UmMo
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maxue xopowiue uoeu mMocym npedoCcmagums, KaKk MUHUMYM, YPOGHU mped)-
emot "pesontoyuonnocmu” u "axcmpaopounaprnocmu’”.

Ouesuorno, 4mo MpaouyUOHHAs HAYYHAS napaouema yice cebs ucuep-
nana. Mvt meumaem o cynepmowHvlx ucmouHukax "becniamuou duepeuu”
(6mecmo cywecmsyrowux ceuyac Hegpmu u 2asza), cynep-ogueamensx 0
MEIHC38€30HbIX Nymeulecmeuil, cpedcmeax 0s 2100a1bHO20 KOHMPOJISL Kau-
mama, u mak oanee. OOHAKO MONLKO HOBASL UCKIIOUUMENbHO NPUHYUNUATIb-
HAsl NapaouemMa OKpyscaroue2o Mupa moxicem y0osiemaeopums 3mu Meumol.
Omo odoadxcna bvimb napaouema, komopas oovedunum "pazopeannoe meno"
COBPEMEHHBIX eCMEeCMBEHHbIX HAYK U 2YMAHUMAPHBIX HAYK. DMO 00JHCHA
ObIMb napaouema, couemarwas CmpyKkmypbl 00beOUHeHHOU OOKMPUHBL 8CEX
UHMEIEKMY ANbHBIX 00CIMUNCEHUN YeNI08eKA HOB020 8PEMEHU, KAK U OPEeGHUX
uccnedosamenei. Imo 00JHCHA ObIMb nNapaouema, Ymo no380aum cPopmy-
AUPOBAMb HOBYIO U ACHYIO NPOSPAMMY 0/ OdlbHelue20 pa3eumus Hauel
@ynoamenmanvruou Hayku. Ilo muenuro asmopa [B.Kymuma], /oxkmpuna
Jlpesa Kuznu - mnozcoobewarowuii KaAHOUOAmM Ha poasb A0pPa Mol 0080JIbHO
IKCMpaopouHapuou odwveduHsowel napaouemvl. CKPOMHBIU aABMOPCKULL
ONbIM 8 COUeMaHUU ¢ Uepapxuieckum NPUHYUnom nooodus [2, 6-16] noszso-
Jisiem ymeepaicoams, umo pynoamenmaivhvie udeu J[pesa JKuznu moenu owvi
ObIMb deticmeumenbHo oueHb I pexmueHbimu'" .

Hcnons3yst meton [peBa XKuszuu k paznuunsiM mpodiieMam BeeneHnHo,
B. Kynumn mokasan, 94To BO BceX CIydasX MPOSBISETCS OJHO U TO K€ YHCIIO
MepapXUUYeCKUX ypoBHEH - ceMb (puc.2.5, 2.6). Ha puc. 2.6 noka3ana uepap-
XHUecKas CTpyKTypa BceneHHOH, a 3a0HO M JWHAMHUKA €€ SBOJIOIUHU OT

bosbmioro B3peiBa 40 MOJHOTO 3aBEPUICHUS 3BOJOLINH.
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Puc. 2.6. JIpeBo XXu3Hu 1 WILTIOCTpAITUS IIpoIiecca SBOIIOIMHN MaTepruaabHOW BeemeHHO.

3necy kpyru ¢ HOMepamu (Cedupbl) 0003HAYAIOT (DUIUIECKUE BUIBI
B3aMMOJEHCTBUSI, KOTOpBIE puBoaATcs B Tabmure 2.1.

Tabmuna 2.1 Tunel u IlogTunsl @yHAaMEHTATBHBIX B3auMopaeicTBHii COTIACHO
Hoxtpune JIpeBa XXu3Hu.

Xapaxkre-
No B3aumoneii- KBant I/Iepapxm{v Pazmep | pucrtuye- Cedpups!
CTBUE OJIst Bcenennoii | 61oka, M | ckoe Bpe-
M, C
Oommee enu-
1 HOE B3alMO- Kether
JICUCTBUE
IIpome-
I DneMeHTap- s )
2 Cnaboe HBIC YaCTH- 10° 10° Chomah
0030H
Wt 70 |
3 CunbHoe TJIFOOH Anpa 10° 107 Benah
4 | OnexTpomar- | QOTOH |yl 107 102 | Chesed
HuTHOE [ (Tma3moHn)
5 | duextpomar- doTon ATOMbI H 107" 107"® Geburah
HutHoe 11 MOJIEKYJIbI
I'paBuTanu-
I - ) .
I (ypo rpaBuToH | BemectBo 1 107 Tiphareth
BEHb Bellle-
CTBa)
I'paBuranu-
I IT
7 OHHOC IPaBUTOH JTAHCTHRIC 10" 10° Netzach
(ypoBeHb CHUCTEMBI
TJIAHET)
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['paBuTanu-
3 onHoe III - 3Be3/1HbIC 10'8 10'° Hod
(ypoBeHB CKOTLJICHUS
3BE31)
F(I)) Eiﬁza;gl i [anaxTukn
9 IPaBUTOH | (MOJEKYISp- 107! 10" Yesod
(ypoBeHb Ta-
HbIE 00aKa)
JIAKTUKH )
I'paBuTanu-
oHHOe V Meraranak- 26 18
10 TPaBUTOH 10 10 Malkut
(ypoBeHs Me- THKa
TarajakTUKH)

bonee Toro, kKaxxIOMy HEPAPXUUECKOMY YPOBHIO JOKEH COOTBETCTBO-
BaTb OTAEJIbHBIA BUJ B3aUMOJEWCTBUS MEKIY 3JIEMEHTAMU 3TOTO YPOBHS
(Tabm. 2.1).

[Tomo6HBIN pe3ynbTaT moayyusa U aBTop [17] Ha OCHOBaHWM MpeE/ICTaB-
JIEHUSI O TUCKPETHOCTU BPEMEHU-IIPOCTPAHCTBA U YHUBEPCAIBHOCTH 3aKOHA
EnunctBa Bo Beenennoit (cm. I'naBy 14).

Hauunnas ¢ nybnukanuii Jle-bpoitnsg o KopmycKyJIsIpHO-BOJIHOBOW TPH-
pPOAE PIEMEHTAPHBIX YACTHI, MOKHO CHIEJNATh BBIBOJ, YTO HA BCEX UEPAPXU-
YECKUX YPOBHSAX MaTEpPUAIbHBIA MUP MUMEET NpUpOAY KoieOaHW-BOJH [2,
6]. Bcenennas co3naer cucTeMy 3JIEKTPOMAarHUTHBIX KOJeOaHUN Ha BCeX 4a-
CTOTax. DTH KOJeOaHus TPOHU3BIBAIOT KUBbIC OpraHu3Mbl. C Apyroi cTopo-
Hbl, B OpraHU3M€ 4YeJIOBeKa €CTh CUCTEMa 3JIEKTPOMArHUTHBIX KOJeOaHUM
MPAKTUYECKHA HAa BCEX JIOCTYIHBIX U3MEPEHUIO YACTOTAX.

Konebanus - 510 Takoil cnenuduyecKuii BU IBWKEHUS BO BPEMCHH,
Korja HaOJroJaeMble OOBEKTHBIE BO3BPALIAIOTCS CHUCTEMATHYECKH (B 4YacT-
HOCTH, TICPUOJNYECKH) B UCXOHOE COCTOSTHUE. BoyHBI - 6osee oOmuii Bu
KOJe0aHMM, KOT/la OHU MPOUCXOJSAT BO BPEMEHU U MPOCTPAHCTBE OAHOBpE-
MeHHO. CnefoBaTelibHO, KOJIeOaH!s U BOJIHBI UCHOJIB3YIOT MOHIATHE BPEMEHU

Y IPOCTPAHCTBA.
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A. DiHIITENH B cnenuaibHON TCOPHUHU OTHOCHUTCIIBHOCTH IIOKa3aj, 4YTO

BpEMsi, MPOCTPAHCTBO M 3HCPI'UA BCIICCTBA HC MOI'YT CYINICCTBOBATH HC3aBH-

cumo. Haire TpexmepHoe MpOCTPaHCTBO M HalIE CKaJISpHOE BpeMs (HOpMH-
PYIOT TaK Ha3bIBAEMOE YETHIPEXMEPHOE MPOCTPAHCTBO-BPEMSI, KOTOPOE UMe-
€T (U3UYECKUIl CMBICI TOJIBKO B TOM CIy4yae, €CJI OHO COACPIKHUT SHEPTHUIO
BenecTBa. CrieroBaTeIbHO, BpeMsl B Hamleil BeeneHHo#l ObII0 pOXKIIEHO 011-
HOBPEMEHHO C poxaeHuem Bcenennoil. lIpexnae He cymecTBOBaIO HU IIPO-
CTpaHCTBa, HU BpeMeHHu [18-21].

JHanee A. DHHIITENH MMOKa3al, YTO HAJIMYKUE SHEPTUH BEUIECTBA UCKPUB-
JISIeT TPOCTPAHCTBO-BpeMsi (00111ast TeOprsi OTHOCUTEIILHOCTH - TEOPHsI TATO-
teHus). CrnenoBaTebHO, Mbl MOYKEM TOBOPUTH U O BOJHAX TSATOTEHUSI.

C npyro#i croponsl, kak noka3an C. XokuHr [21], sHeprus BemiecTBa
SIBISIETCSL PE3y/IbTATOM IIPOSIBICHUS IPYTHX CBOICTB KoieOanmii p-Opan’® B
IPOCTPaHCTBE-BPEMEHHU.

Bosnukaer Bompoc: SBISIIOTCS M KOJeOaHUS U BOJTHBI (DAKTUYECKU OC-
HOBOM OKpY>KaroIIero Mupa 1 Kak 3TO MPOUCXOIUT GU3HUECKH?

[TockonbKy OBIIIO OOHAPYKEHO, YTO BCE TaK Ha3bIBAEMBIC DJIEMEHTAp-
HBIE YAaCTHUI[bl UMEIOT IBOMCTBEHHYIO MPUPOAY (OHM OJJHOBPEMEHHO KOpITyC-
KYJISIPHBIE W BOJIHOBBIE OOBEKTHI), Mbl 0OOCHOBBIBAEM MPUPOJY BOJHBI KOJIE-
OaHMs BelIecTBa HA YPOBHE aTOMOB W MoOJieKys. Korjga mMpl mpuHHMaeM BO
BHUMAaHHE BOJIHOBOM XapakTep KoJieOaHUsl Ha BCEX BBHICOKUX MEPAPXUUYECKUX
YPOBHSIX, MBI MO>KEM CJEJIaTh BBIBO/JI, YTO OKPY>KAIOIIMI MaTepralbHbIA MUP
JEHCTBUTEIHLHO UMEET MPUPOJTY BOJIH KOJICOAHUSI.

Teopuu 3TUX "IJ€MEHTAPHBIX CBOMCTB KOJI€OaHUI'" MBI MOKEM HAWTH B
TaK Ha3bIBa€MOU Teopuu CTpyH [21].

DTy TEOPUIO MOKHO MPOWLIIOCTPUPOBATH C MOMOIIBI0 OOBIYHOM CTpPY-

HBI C 3aKpETUICHHBIMHU KOHILIaMU (puc. 2.7).

* Bpana - p-MepHas 3aKpbITas TOBEPXHOCTD, OXBaThBaomas (p+1)-MepHbIi 06bEM.
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B HeBO30yX/IEHHOM COCTOSIHUM CTpYHa MMEET JIMHEHHYI0 ¢opMmy. [Ipu
ee BO30Y)XIEHHU MOXHO IMOJIYYUTh Pa3iHyuHble MOJABI KoyueOaHWil (OTHesb-
HbIE TAPMOHMKH, puc. 2.7b-2.7d).

['maBHas ujest TEOPUH CTPYH: Pa3IUYHbIE JJIEMEHTAPHbBIE YACTUIBI COOT-
BETCTBYIOT Pa3JIMYHBIM MOAAM KoJjieOaHuil "CTpyH" B YETHIPEXMEPHOM MPO-
CTPaHCTBE-BPEMEHHU.

Hanee Obu10 mpoBereHO 0000meHne moHsATHS "cTpyHbI". Oxazaiochk,
YTO CTPYHA MOXKET UMETh TAKXKE 3aKpbITYI0 (opMy (LUPKYISIPHYIO, DJIIHUI-
TUYECKYI0 U T.I.). CTpyHa TaKkke MOXKET ObIThb JBYMEPHOH (3aKpbITbIE U
HAIOJIOBUHY OTKPBIThIE MOBEPXHOCTH). B 00111eM citydae, 3T0 MOXKET OBITh p-
MEpHas 3aKpbITa MOBEPXHOCTh (p- OpaHa), okpyxatomas (p + 1) - MepHbIi

00BeEM.

Puc. 2.7. Moasl BomH-KOJI€OaHU JTUHEWHON IEMOYKH C 3aKPETUICHHBIMUA KOHIIAMHU.
BapuaHnT @) mokosimieecsi COCTOSHUE IIETIOYKM, BapuaHT b) - ero mepmas
(rmaBHas) Moja KojaeOaHWH, BApUAHT ) - BTOpast MOJa, BApUaHT d) - TPEThS
MoJia.

Teopust p-Opan TpeOyeT, yToOBl Hama BceneHHas Oblia mpecTaBlieHa
10- wnm 11-mepHbIM npocTpaHcTBOM. [Ipy 3TOM LIECTh WM CEMBb €r0 KOOp-
JIMHAT HYKHO CBEPHYTH /10 0YEHb MAJICHHKOT'O 3HAYEHHUS U TOJIBKO 4 SIBIISIIOT-
ca nposiBiecHHbIMUA. OpHAKO ecTh Teopuu [17], KOTOpbIE MOKa3bIBAIOT, YTO
HEKOTOpBIE U3 CBEPHYTHIX KOOPAUHAT (TpHU, CKOPEE BCET0) MOTIIU OBITh JIEH-

CTBUTCJIIbHO MAKpPOCKOIINYCCKUMMU. CJICI[OB&TCJILHO, B I[CﬁCTBPITCJ'IBHOCTPI
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Hall MUP CEMUMEPHBbINA, IpuyeM 3 u3 HUX CKpBITbIE U HE MPOSBIAIOTCA B
Hameill BeenenHol. OcTanbHbIE YEThIPE U3MEPEHUS MPOSIBISIIOTCS, TOATOMY
Hall MUP MbI MOKE€M HaOJIOJaTh TOJBKO B 3TOM UYETHIPEXMEPHOM KOHTHHY-
yme. boisiee TOro, Mbl peasbHO KMBEM Ha YETHIPEXMEPHOM MOBEPXHOCTH-
OpaHe, OKpYKaloIel HEKOTOPBINA MATUMEPHBIN 00BEM.

C. Xokunr [21] npenoctaBuil HHPOPMAITMOHHYIO HHTEpIpeTanuio Bee-
JICHHOM-OpaHbl, KaK ToJorpaMmy "4ero-to'", KoTopasi pa3MeIiaeTcs B mpee-
Jax MATUMEPHOro 00beMa, KOTOPbIM OKpYXKaeT dyeThipexmepHas Bceenennas-
OpaHa. 9T0 O3Ha4aeT, 4To MojaHas uHpopMarus 00 3TOM HEU3BECTHOM O0b-
ekTe '"muiercs" B mpeaenax Kaxaoro CTPYKTYpHOIO 3JIEMEHTA U, B TO K€
BpeMsi, B0 Bcenennoii-Opane, kak uenom. Mnm, nHade roBopsi, KaxIbli
UepapXUUeCKuil YpOBEHb, MOIYypOBEHb, UX "Ooyiee sneMeHTapHble" CTPYK-
TYpHBIE AJIEMEHTHI U BceneHHas cucTeMbl Kak 11e10€, JOJKHBI UMETh OJIMHA-
KOBO€ 00111ee MHPOPMAIIMOHHOE YCTPOMCTBO. DTO COBMAJAET C TJIaBHBIMU
ceorictBamu [[pesa JKuznu.

Mpb1 He 3HaeM CerojHs, 4To Takoe - (pu3nyeckasi CylniHOCTb 3TOTO 3ara-
JOYHOTO MATUMEPHOTO 00beMa. MBI TOJIBKO 3HAEM, YTO 3TOT 0OBEM M HaIlla
OpaHa-MOBEPXHOCTh PACIIMPSETCS CeUac BCIIEACTBUE IBOIONMN Beenennoi
[21]. 1 MBI TakXke MOJ03peBaeM, YTO pa3IuyHbIe MOJIbI KoJieOaHU OpaHbI-
IMOBEPXHOCTHU BBICTYNAIOT B HAIIEH MAaTEpUaIbHOW BceneHHou, Kak IMmosBiie-
HUE BEUIECTBA-PHEPTUU PA3JIUYHBIX HMEPAPXUUECKUX YpPOBHEW (YacTHIIbI,
aTOMBbl M MOJIEKYJIbI, IIJIAHETHl U 3BE3/IHbIE cUCTeMbI, U T.N. ( cM. Puc. 2.5,
2.6).

[IpennoxxenHass TUIOTE3a UMEET CIEAYIOUIEE 10KA3aTelIbcTBO. B cooT-
BeTcTBUU ¢ Teopuen bosbmoro B3peiBa, HavanbHasi CUHTYJISPHOCTD IOSIBU-
Jach B pe3yJbTaTe BHEIIHETO BO3JCHCTBUS HEMOHATHOW Npuponbl. OJHAKO
MBI MOKEM MPUHATh U3BECTHOE JIOTUYECKOE MPEATIOJIONKEHNE, YTO ITO BIIHS-

HHC UI'PAJIO TAKXKE POJIb UCTOYHHUKA Ha4vyaJIbHOM MYJIbTHYAaCTOTBI 1 MYJIbTH-
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rapMOHUYECKHX KoJieOaHW HavanbHOU Opanbl-Bceenennoit. Tosibko 3TH
OpaHbI-KOIe0aHUS TTOCITY>KHJIA TPUYUHON POKIICHUS TIEPBBIX 3JIEMEHTAPHBIX
yacTul] (KBapkoB). MBI paccMaTpuBaeM 3TOT MPOIECC, KaK MEPBYIO CTAIUIO
o0pa3oBaHMs HYJIEBOT'O UEPAPXUIECKOTO ypoBHS (cM. Puc. 2.6). B3aumoneii-
CTBHE ITUX KOJIeOaHUH TTOPOKIAET CACAYIOMINNA NePAPXUUECKUA YPOBEHbD.

HaGmrogaemasi cerousi uepapxuyeckasi CTpykrypa BceneHHol mosiBiis-
€TCsl IMEHHO BCJIEJICTBUE PAa3BUTHS 3TOTO (PU3UUECKOTO MEXaHHU3Ma.

Hanuuue mHorux kosnebanuii oOycioBiuBaeT Ooratoe pasHooOpasue
MaTepHAIbHBIX 0OBEKTOB B KaXI0M HEPAPXUUECKOM YPOBHE (DJIEMEHTapHbIE
YaCTHULIbI, Apa, ATOMbI, MOJIEKYJIbl, KOCMUUECKHE 00Jlaka U KBa3aphbl, 3BE3/I-
HbIE€ U FAJTAKTUYECKUE CUCTEMBI U T.11.).

CrnenoBaTenbHO, HWEpapXUYeCKUe KoJeOaHUs W BOJHBI (HaKTHUYECKH
HY>KHO Pacli€HUTh KakK ,,0CHOBbI HAIlIETO MUpa”

Tenepp naBaiiTe BCOMHUM (u3nyeckuii cMmbici koHuenuuu Cedup. B
ATOM IIJIJaHE OHU OMHCHIBaIOT 00001eHHbie [Ipupogusie cuibl. [lpu stom,
nepBast Cedupa (Kether) oxBarpiBaeT npucyliue acnekThl BCEX ATHUX CHIL.
Ho, Tonpko 0oMH M3 acleKTOB pa3BUBAETCS (OKa3aHO) HA MUEPApPXUUECKOM
ypoBHe Kether (tabn. 2.1). Jdpyrue Cedupsl Takxke ITEMOHCTPUPYIOT CBOM
cooctBeHHbIl acnekT IIpuponubix cun (tadn. 2.1). Kymum otHocut Ilpu-
pPOJHBIE CHIIBI K (PyHIaMEHTAJIbHBIM TUIAaM B3aumojaecTBuid. [lpu sTom 00-
pamjaeM BHMMaHHME Ha TOT (DaKT, UTO COBpeMEHHas (U3HMKa 3HAET JIMIIb Ye-
ThIpE TaKUX THIA B3aUMOJICUCTBUI: CUIIBbHOE, CJIa00€, SJIEKTPOMAarHUTHOE U
rpaButanrontoe [18-20]. Kynum ke B cooTBercTBuu c¢ [Joktpunoi Jlpesa
Kuznu Beimenser 10 Takux B3aUMOJEHCTBUNA, HAUMHAS C OOIIETO €IMHOTO
B3aMMOJICHCTBHS, TOCKOJIKY OHO HE MOKET OBITh MPEICTaBICHO KaK CyMMa
YEeTBIPEX MPOCTHIX B3aUMOJCUCTBUH, T.K. (PM3UYECKUE MPOIECCHI B HAYAIIb-
HOM CHHTYJISIPHOCTH MMEIOT CYIIECTBEHHO HEJTMHEUHBIM XapakTep. M3 Tad.

2.1 MBI BUIUM, YTO MOSIBIISIFOTCS JIBa TUIA 3JIEKTPOMAarHUTHOIO B3auMOJCH-
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CTBHUSA, a TAKXKE 5 TUIIOB IPABUTALMOHHOIO B3aMMOJECHCTBHS Ha Pa3INYHBIX
MEpapXUYECKUX YpOBHsX. Paszymeercd, 3TM BUIBI B3aMMOJIECUCTBUU e€wlIE
HY>KHO HaWTH.

[Io maenuro B. Kynuma kak MUHMMYM J1Ba TUIIA YIIOMSHYTBIX IPOCTBIX
B3aUMOJICCTBUI B JIEUCTBUTEIIBHOCTU SBIISIIOTCS BBIPOXKIECHHBIMU. JTO
03HAYaeT, YTO MBI UMEEM JIBE I'PYIIIIBI OYEHb TECHBIX IOJBHIOB B3aUMOJIEH-
CTBUI: 3JIEKTPOMATrHUTHBIE U TPABUTALIOHHBIE B3aUMOECICTBUS.

AHaNOTHIO MOKHO HAaTH B KBAHTOBOW TEOPUHU aTOMa, /i€ IPUCYTCTBUE
BBIPO’KJICHHBIX COCTOSIHUI SIBJISIETCSI OOBIYHBIM siBI€HHEM. HekoTopsie
BHEILIHUE I10JIs], IEUCTBYS Ha aTOM, MOTYT CHSTh 3TO BBIpOXKJIeHHE. B pe3yiib-
TaTe Mbl MIOJYYUM HECKOJIBKO OJIM3KUX MOAYPOBHEW (TOHKOE pACILICIUIEHUE)
BMECTO OJIHOT'O BBIPOKAEHHOTO COCTOsIHUS [19].

Jlnst 060CHOBaHWS TAaKOTO MOAXOAA K PEHICHUI0 TPOOJIEMBI JlaBaiiTe
BCIIOMHHMM IIOCJIEJIOBATEIbHOCTh IPHUHLMIIOB HEPAPXUUYECKOrO IOA00US.
Hamnpumep, Mbl IME€eM HEKOTOPYIO XAapPaKTEPHYIO PETYJISPHOCTh B HEKOTO-
poM BHZE (PU3MYECKUX IPOLIECCOB. B TakoM ciyyae Mbl MOXEM OXKHUIATh
HAWTH TaKylo ke OOIIYI0 PEryJIsipHOCTh Ha APYTUX O0OBEKTAaX KakK 3TOTO, TaK
U IPYTUX UEPAPXUUECKUX YPOBHEU. POPMBI 3TOU PETYIAPHOCTH MOTYT OT-
JMYAThCS, OJHAKO KaXJIbIil pa3 3TO 1101001€ BBIPAKEHO JOCTATOUHO YETKO. B
KAaueCTBE MpPUMEpPa Mbl MOXEM BCIIOMHUTH IMPOCTPAHCTBEHHOE PACIIOJIONKE-
HYUE aTOMOB, 3BE€3]1 U CUCTEM T'AIAKTUK U T.JI.

[Iporecc »Bomtonnu Jpesa Kuznu B oOmieM ciaydae (puc.2.2) nmogoOeH
YaCTHOMY CJIy4aro - 3BOJIOLUMU MarepuanbHO Bcenennoi (puc. 2.5, 2.6).
Hlanee, B cootBercTBUU C Jloktpunoii JpeBa Xuznu (puc. 2.4), MeTpuka
Hamiel BeejaeHHON nomkHA OBITh YETBIPEXMEPHOM, UTO COBMAIAET C Pe3yib-
TaTaMH O0IIel TEOPUU OTHOCUTEIBHOCTH DWHIITEWHA (TpU MPOCTPAHCTBEH-
HBIX KOOpIMHATHI IUIIOC OJIHA KoopAauHaTta BpemeHu). OpHako, Ha puc.2.4

kpome usMmepenuil IlposiBneHHoro Mupa ectb Tpu uzMepeHus: CKpbITOro
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Mupa. Bcnomuum, uto "llposiBaennsiit Kether - sto CkpseiThiii Malkut".
CrnenoBatenpHo, Kether sBisieTcst mpeenom u 00IIe TEPPUTOPUEH C COCEI-
HUM CkpbIThIM Mupom (puc.2.6). 910 00BEKT, Ubsl «T0J0Bay (TpH HU3MEpe-
Husl) pacnojioxkeHa B CkpeiToM Mupe, a "Horu" (4eThipe U3MepeHusi, KOTOo-
pble OCcTanuch) Mbl BUAUM B HamieMm [IposiBnennom Mupe. Urtak, Kether ne-
MOHCTPUPYET CBOU OOIIIME CBOMCTBA B CEMUMEPHOM MpOCTpaHCTBE (4 + 3 =
7). Takum ob6paszom, Cedupa Kether moxeT ObITb MHTEpHIpPETHPOBAHA, Kak
HavaJlbHasi CUHTYJISIpHOCT B Teopun bosnbiioro B3peisa.

[Ipornecc "nanonnenus" Kether 3akanunBaeTcsi B TedeHrue BpemeHu ~10°
> ¢. IIpy 3TOM CHHTYISPHOCTH 3BOJIOLMOHHPYET B KBapK-aHTHKBAPKOBBIN
OTHEHHBIN 11ap, I€ TJIABHYIO POJIb UTPAIOT JIEKTPOCIadble B3aUMOICUCTBUS
[21]. KBapku B 5TOM OTHEHHOM WIape CBA3BIBAIOTCS, (POpPMHUPYS aApOHBI
(tabm. 2.1). Cedupa Kether mepenonnasieTcss mpu 3aBepiieHUN peodpa3oBa-
HUS KBapK-aHTUKBAPKOBOIO 11apa B aIpOHBI.

[Tpu 3TOM JIerKO MOHATH, YTO ONMHUCAHHBIE MPOILECCH MPOUCXOAAT UMEH-
HO B Cedupe Kether, mockonbky uzBecteH (pakt mieHeHus (KoHpaiHMEHTA)
JUI1 KBapKOB, T.€. KBApKU MOTYT CYIIECTBOBATh TOJILKO B IMpejenax oobema
AIIEMEHTAPHBIX YaCTHUI] U HUKOTJa B CBOOOJHOM cocTosHuU. [IprunHa B ToM,
yto Kether, rae nopoxaeHsl KBapkH, Tak:Ke OTHOCUTCS K pyromy, CKpbITO-
My Mupy. OH - TpexMepHbId MUp - MPEJOK HAIIEro 4yeTbipexMepHoro IIpo-
ssiaeHHoro Mupa (Kether snsiercs Malkut storo Ckpsitoro Mupa - npen-
ka). [ToaTroMy, kBapku, npuHaexka Kk 3romy CkpelToMy Mupy, HE MOTYT
cyuiectBoBath B HamieMm [lpossiennom Mupe. OHU CKpBITBI BHYTPU aapo-
HOB, TJ€ MPEIbIAYyIIee CKPHITOE TPEXMEPHOE MPOCTPAHCTBO COXPAHSETCS B
IIposiBiennom Mwupe.

['maBubiM coObiTeM Cedupbl Chokmah sBisercs ee 3anmoHEHHS Jeri-
TOHAMU B Pe3yJIbTaTe aJPOHHBIX pacnajoB (Tadiu. 2.2). [maBHbIM TUIIOM B3a-

MMOJICHCTBHUS B 9TOM IIpoOIlecce sABISIETCs ciaboe B3ammojeincTBue. Jpyrue
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BUJIbI (PYH/IAMEHTAJIbHBIX B3aUMOACHCTBUN MPUCYTCTBYIOT PU3NUYECKH, HO HE
UTPalOT KJIIOYEBOW posn Ha (poHe rimaBHOrO B3aumoaencTBus. [pomeccsl 3a-
nonHeHuss Cepupsl Chokmah 3akaHUMBaIOTCS YHUUTOXEHUEM DJIEKTPOHHO-
MO3UTPOHHBIX Map. DTO NPOUCXOIUT NPUMEPHO HA TPEThEM CEKYHIE 3BOJIIO-
unu Bceenennou. IIpu stom Bo BceneHHOM OCTarOTCST B OCHOBHOM JIMIIb

OJICKTPOHEBI U aJIPOHBI.

Ta6muma 2.2. Knaccudukamus 3J1eMeHTapHBIX YaCTHII.

Kuaccebt \ Tunsl YacTuusl
1 DOTOHBI DOTOHBI
DJIEKTPOHBI
DJEKTPOHHOE HEUTPUHO
M0OHBI
MIOOHHOE HEUTPUHO
TaoHb1
TaoHHOE HEUTPUHO
ITuonb!
Me3oHbl KaoHs1
[ |-Me30HBI

2 JlenToHEI

IIpoToH
Heiitpon
U

3 Apots! Hyxkionst

Bapuonsl

['muneponsl

[]
[]
[]

M mHOrO0 1pyrux

HanpHeliee pacmmpenue BceneHHOM-OpaHbl M MOHMKEHHE TeMIIepa-
Typbl IpuBOAUT K 3anosiHeHuto Cedupsl Benah (t = 5 muHn). Teneps rias-
HBIM THUIIOM B3aWMMOJEWCTBHUS BBICTYNAET CUJIbHOE B3ammonaeuctsue. lIpu
ATOM CO3JAl0TCs siapa Aeitepus, renusd, nutus. [Ipu stom Bceenennas "He-
npo3payHa, BEIIECTBO U U3JIyYEHHE CBS3AHBI.

Crnenyromei cragueit 3BosolMu BeeneHHow siBiisietcs 3anoiHeHue Ce-
¢upsr Chesed. IIpu s3ToM 00paszyercsi CHIIbHO HOHU3UPOBAHHAS AJIEKTPOHHO-
noHHas mnasma. CrenoBaTesbHO, MPOSBIsiETCS 3JeKTpoMarHutHoe [ (ko-
JIEKTUBHOE) B3aUMOJICHCTBUE. XapaKTepHOW YEPTOM ITOM CTaauu SBISETCS

IMPEUMYIICCTBO KOJUICKTUBHOTI'O BBaHMOHCﬁCTBHH HaJa OJHOYAaCTHYHBIM DJICK-
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TPOMarHUTHBIM B3auMozeiicTBueM. Ha stom stane Bcenennas Bce eie He-
Mpo3pavyHa JIsl 3JEKTPOMArHUTHOTO U3TyUEeHHUS.

HanpHeliee pacmmpeHre BceneHHOM NPUBOAUT K PEKOMOWHAIIMHU
M1a3Mbl C 00pa30BaHUEM aTOMOB M MOJIEKYJI. DTOMY MPOIIECCY COOTBETCTBY-
et 3anonuenne Cedupst Geburah (t ~ 3-10° ner). Ha 3T0if cTaguy rnaBHYyio
pOJIb ke urpaet snekrpomarauTHoe Il (ogHOUacTHYHOE) B3aMMOIEHiCTBHE.

Hannune aToMOB M MOJIEKYyJd CIIOCOOCTBYET OOpa30BaHUIO KBa3HHEMH-
TPaJbHOI'0 KOCMHYECKOTo BeliecTBa. I1o npoucxoauT B Cedupsl Tiphareth.
BcenenHasi cTaHOBUTCS MIPO3PAayHOM TSl SJIEKTPOMArHUTHOTO U3ITyYEHUsS U
IpPaBUTALMOHHOE B3aMMOJCHCTBHE HAYMHAET WUIPaTh BCE BO3PACTAIOIIYIO
poJib. BeceneHnHas npespaniaeTcsi B COCTOSIHUE HEUTPaIbHOTO rasa.

CoBMecTHOE BO3/ICHCTBHE IPABUTALIMOHHOTO TOJIsI, KoieOaHuil OpaHbl U
Pa3TUYHBIX CTATUCTHYECKUX (DIIyKTyaruii MpUBOIUT K TMOSBICHUIO MEPBBIX
KJIACTEPOB BEIECTBA (KOCMUYECKHME O0JIaka U KBa3aphbl), MPOTOTAIAKTHK,
POTO3BE3/l, MPOTOIJIAHET. DTU MPOLECCH TPUBOAT K MOSIBICHUIO TIOBTOPHO
HArpeThiX, OOBIYHBIX (POPM MMEIOUIErOCs CETOAHS AJIEKTPUUECKH HEHUTpalib-
HOTO BEILIECTBA.

OTa cTagus COOTBETCTBYET 3aBEPIICHUIO 00pPa30BaHUs TPETHETO Hepap-
xuueckoro ypoBHs Bcenennoi. B tepmunax [loktpunbl Jpesa Kuznu 3ta
cTaaus cooTBeTcTBYeT nepenoiaHenuto Cedpupsl Tiphareth.

B nactosiee BpeMs aBotonust BeeneHHOM COOTBETCTBYET 3aBEPILICHHUIO
3anosiHeHus1 Cedupbl Tiphareth m nHawama 3amomnenust Cedupnl Netzach.
CrnenoBaTenbHO, Mbl HAXOJUMCSI B NIEPUOJ 00pa30BaHUs YETBEPTOTO Hepap-
XUYECKOTO YPOBHSI.

Ha6monenue nnaner, 38e3n (Cedupa Hod), ranaktuk (Cedupa Yesod)
Ha TIEPBBIM B3IJISI MPOTHUBOPEUUT PE3yJIbTaTaM HCCICIOBAHUS C y4aCTHEM
Bceobmeit Teopun Jlpea XKuznu. J{is oObsICHEHUS YKa3aHHOTO MPOTUBOPE-

gyusi 0OpaTUM BHHMaHHWE Ha TOT (DAKT, 9TO B KAKION CTaJWH SBOJIOIHNH MbI
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UMeJIM TOJIHBIA KOMIUIEKT (yHAaMEHTaJbHBIX B3auMoJelcTBUi (Tab1.2.1),
OJTHAKO KaXKJIbIH pa3 TOJHKO OJHO W3 HUX WUTPAJIO TJABHYIO poJib. Takoe xe
PaBUJIO JAOJKHO COXPAHATHCS M HA CIEAYIONIMX CTaausX 3BOJOUUU. Tak u
rPAaBUTALIMOHHOE B3aMMOJECHUCTBHAE UTPAJI0 HA KAXKAOW CTAAUU CBOK POJIb,
CrocoOCTBYsl 00pa30BaHUIO IIJIAHET, 3BE3]], CUCTEM TaJIaKTUK. DTO O3HAYaeT
TaK)Xe, 4YTO Ha CErOJIHAIIHUN JeHb SBOJIOLUS TUIAaHETAPHBIX CUCTEM ellle Ja-
JIeKa 710 3aBEpIICHHs. DTO MOXKHO MHTEPIPETUPOBATH KaK IMOATBEPIKICHUE
TOT0, YTO 00pa30BaHKeE MJIAHETAPHBIX CUCTEM SIBJISIETCS TIIaBHBIM MTPOLIECCOM
BO BceeneHHOM B HacTos1ee BpeMs.

AHaNOTUYHO, TJABHBIE POJU B3aMMOJICHCTBHI, KOTOPBIC MPUBOIAT K
00pa30BaHMIO 3BE3]] U CUCTEM TajaKTUK, Oy1yT MPOSABISTHCS B OYIyILIEM.

Cornacuo obmieit Teopun [[peBa XKu3Hu MbI TOJDKHBI UMETH 5 TIOJITUTIOB
IPaBUTAIIMOHHOTO B3aUMOJICHCTBUS, TOT/Ia KaK (PU3HMKA 3HAET TOJHKO OJIMH
u3 HUX (Tabun. 2.1). [Ipyrue ueTsipe TUIa rpaBUTAllMOHHOTO B3aUMOICUCTBUS
OyayT UTrpaTh OCHOBHYIO POJIb B OYAYIIUX CTaAMSIX IBOJIIONUH BceleHHOM.
KoHeuHo, 3TH MOATHUIBI TPABUTAIMOHHOTO B3aUMOJIEHCTBUS MPUCYTCTBYIOT B
HaIle BpeMsi, OJTHAKO HE UTPAIOT IOMUHUPYIOIICH POJIH.

[Tocne 3amonmnenust Cedupbr Netzach qomKHO TPOM3OUTH 3amOTHEHUS
Cedup Hod (3Be3ani), Yesod (cuctemsl ranaktuk) u Malkut (MeraranakTu-
ku). A maneiie? Jlanee cocrosTcs nBa coOBITUS: CMEPTh Hamiel BcenenHon
(T.e. mpouecc »BoNOIMU BceeneHHo orpaHUyeH) W POXKIEHHUE Clenyrouen
cocenanelt Beenennoit. Ho, aTo Oyzaet HoBbll Kether B HOBO# el CTBUTEIBHO
nsTumepHoit Beenennoit, kotopas 6ynet poxaena HamuM Malkut. Crenosa-
TeJIbHO, (PaKTUYECKHU Mpoliecc pacuiupenust BeeneHHo Hy)KHO OTpaHUYUTh.

Ctporo TOBOpS, CErOAHS MBI HE HMEEM JIOCTATOYHOTO KOJUYECTBA
HayyHOW MH(popManuu o0 3TuUX OyAyIIMX MpoIeccax, TaK K€ KaK Mbl He

UMEEM M HaJEKHOTO 3HAHUA O (PU3UYECKOM CIIEHApUU JTalbHEUIIIeH 3BOJIIO-
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uun Bceenennoit. OpaHako, ocHoBbIBasich Ha JlokTpune [peBa JKuzHu, MbI
MOJKEM CIEIaTh YMECTHBIE BBIBOJbI O BO3MOKHOM CLICHAPUHU U 3BOJIOLIUU.

CTOUT BCIOMHUTH, YTO B JAHHOE BPEMS TEOPUS TATOTEHUSA - ONpEe-
JICHHO HE 3aBEPLICHHAS OTpacib HayKu. [103TOMy, MBI HE HUMEEM HAJEKHBIX
MPUYUH 3asBISATh, YTO TPABUTAIMOHHOE TMOJIE HA Pa3HBIX HEPAPXUUECKUX
ypoBHsX BceneHHo# OyneT ynpaBisTh CTPOTO TaKoM ke (hPU3NYECKOU pery-
nsipHOCTBIO. Kpome Toro, Mbl mMeeM OO0JIbIlie MOBOJIOB CKa3aTh, YTO ITH pe-
T'YJSIPHOCTH, BIIOJIHE BEPOATHO, MOTYT OBITh Pa3HBIMH.

B nepByro ouepenpr naBaiiTe BCIIOMHHUM, YTO TJIABHBIE UCTOYHUKHU Tpa-
BUTAIMOHHOTO TOJISI - BemecTBOo W 3Heprusi [21]. OHU UCKPUBISAIOT MpO-
cTtpancTBO BceenenHol. ToJIbKO 3TOT MpoOIECC Mbl MPUHUMAEM (DU3UYECKH,
KaK T'PABUTALMOHHOE MoJie. B Haliem ciy4yae BEmECTBO MPEICTABICHO KOC-
MuYeckoi cyOcTaHumen u nojem. PaccmatpuBas Beenennyro, kak 3aMKHY-
TYI0O CUCTEMY, Mbl JACHCTBUTENIBHO JTOJKHBI HNPHUHATH MPEAIOIOKEHUE, YTO
TaKOM K€ TPaBUTAIMOHHBIA 3aKOH JIOJDKEH padoTaTh Ha KaXKIOM Uepapxuyde-
CKOM ypoBHE BceneHHOM, MOCKOJIbKY 3TO MPUHUMAETCS CErOAHs, KaKk (QyH-
JAMEHTAJIbHBIN 3aKOH.

Opnnako, BeeneHHas B IeCTBUTENILHOCTH - HE 3aMKHYTas cuctema. Kak
ATO YK€ YIOMHUHAJIOCh, Mbl )KMBEM Ha YEThIPEXMEPHOU OpaHe-MOBEPXHOCTH.
[Tonnas mMacca BelecTBa B 3TOM OpaHe-MOBEPXHOCTH U OCOOCHHOCTH €€ KOC-
MHUYECKON T€OMETPUU OINPEIEISIOT, B OCHOBHOM, (hOPMY M3BECTHOTO T'PaBU-
tairoHHoro 3akoHa. Ho, cornacHo "teopuu my3sipekoB" [17], Hama OpaHa-
MOBEPXHOCTh CYIIECTBYET B OKPYKCHHUU JIPYTUX OpaH-TIOBEPXHOCTEH, Tpa-
HUYAIMX C Hamel BceneHHoN. DIEKTpOMarHuTHOE T0J€E, KaK 3TO U3BECTHO
[21], cBs3BIBaeTCS CO CBOEH OpaHOM-MIOBEPXHOCTHIO. B pe3ynbrare, Mbl He
MOXEM OOHApPYXUTh BU3YaJIbHO MPHUCYTCTBHE IPYTUX OpaH-TIOBEPXHOCTEU

(BceneHHbIX) B HallleM HOYHOM HeOe B JOpMeE CBETIIBIX 0OBEKTOB.
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B mpoTHBONONIOKHOCTE 3TOMY, I'PABUTALIMOHHOE M0JIE HE CBA3BIBAETCS C
Opanamu-noBepxHocTsiMu [21]. TlosTomy mosne ogHOW OpaHBI-MIOBEPXHOCTU
MO>KET MPOHUKHYTh B JPYry0 OpaHy-MOBEPXHOCTb, FpaHUYaIlyto ¢ Hel. OT-
CI0J1a, PE3YJbTUPYIOIIEe TPABUTAIMOHHOE T0JI€ B Mpenesiax Hamel Beenen-
HOU SBJIIETCS] HaJOXKeHHWEeM '"cOOCTBEHHOTO" W '"BHENIHEro" KOMIIOHEHTOB.
WNnu, naaye roBopsi, B 00IIEM Cllydyae BIMSHUEM BHEIIHUX I'PAaBUTALMOHHBIX
MoJIeH HeJb3sl MpeHedperars.

Takum 00pa3oM, BHEUTHUN KOMIIOHEHT JEHCTBUS MOJIHOTO T'paBUTALIM-
OHHOTI'O TOJIsI 00YCJIOBIJIEH BIUSHUEM BHEIIHUX OpaH-BceneHHbIX. DTO BIus-
HUE€ 3aBUCUT OT UX MOJIHOM MAacChl, T€OMETPUU, U B3aUMHBIX PACCTOSHUM.
Cornacuo "OOmeit Teopuu [peBa Kuzuu" oHM ObLIM MOPOXKIEHBI "OJHO-
BpeMeHHO" ¢ Hameid Bcenennoi. [lostomy BHemHue BceneHHble Takxke
JOJKHBI Pa3BUBATh KOHKYPEHLMIO ¢ Hamien Beenennoiut. [loatomy B3anMmHbIE
"paccTosiHus", B T€UEHHE OOIIEro MPOoIecca ABOJIOMH, MOTYT OBITh Pa3HbI-
MU Ha Pa3HbIX CTAAUSIX 3BOJIOIUHU. JTO, OJJHAKO, O3HAYAET, YTO IJIaBHAs pe-
I'YJISIPHOCTb, KOTOpasi 00yCIOBIMBAET KOHPUTYpAILUIO 3aKOHA PUTSKEHUS B
npenenax Hamen BeenmeHHoM, MOXKET, B OCHOBHOM, MEHSITHCSI B TEYEHHUE ITON
3BOJIONMH. Ternepb Mbl MOKEM CJI€NIaTh BBIBOJ, YTO APYTUE YEThIPE MOATHIIA
(GbyHIaMEHTANIbHOTO TPABUTAILIMOHHOIO B3aUMOJEHCTBUS MOTYT CYILECTBO-
BaTh JCHCTBUTEIHHO, & TUNIOTE3a 00 WX CYIIECTBOBAHWUU HE BBITIISIUT, KaK
cymacuiequiasi, Kak 3TO KaKeTcsl cHaJaJa.

CornacHo "teopum mny3sipbkoB" [21] Hama BceneHHas, Kak 4eTbIpeX-
MepHast "OpaHa-my3bipex’, He equHcTBeHHas B Cymnep-Bcenennoit. Ee okpy-
xaroT apyrue BceeneHHble-OpaHbI-Ty3bIpbKU. Jlaiee Mbl OTMEUYaeM, 4TO TEO-
pusi Ty3BIPHKOB TOBOPHUT Takxke, 4To BceneHHble-OpaHbI-My3bIPEKH MOTYT
B3aMMOJEHUCTBOBATh JIPYr C JIpyromM. B pe3ynbrare 3TUX B3aUMOJICVCTBHI
MOTYT C(HOPMHUPOBATHCS HEKOTOPHIE MPOCTPAHCTBEHHBIE CTPYKTYPHI - Kila-

cTepbl BeeneHHbIX-1my36IpbKoB. [Ipu 3T0, BEIIIE 00CYKIaeMble HEM3BECTHBIE
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BUJIbl TPABUTALMOHHO-NIOJOOHOTO B3aUMOJEHCTBUS MOTI'YT UIpaTh IJIaBHYIO
poJIb B 00pa30BaHUM TaKUX OpaH-KIacTEPOB.

Jlasiee Mbl MCIIOJIB3YEM METOJ] UEPAPXUUECKOI0 MOA00US 110 KOMIIOHOB-
K€ aTOMHOTO s/Ipa, Kak TpeOyeT "xapakTtepHas cxema" (cM. BbIle GopMysH-
POBKHM TIOCJIEIOBATEIBHOCTH MPUHIMMNA Hepapxudeckoro nonodus). Coort-
BETCTBEHHO, YIOMSHYTbIE OpaHBI-KJIACTEPbl MOIJIM PACCMATPUBATBCS, Kak
ocoboe "cymep-sapo". EquHCTBeHHAs pa3HUIla B TOM, YTO 37IeCh HaM TpPHU-
JETCSI UMETh JIeN0 ¢ OpaHaMu-BceleHHbIMM BMECTO HACTOSALIMX HYKJIOHOB.
[Iponomxkast 3Ty aHaJOTUIO, MBI MOKEM IIpeaIoyararb, 4YTO POjib SAEPHBIX
CHJI B 3TOM CJIy4ae UIpPaAlOT YHNOMSHYThI€ T'PaBUTAIMOHHO-TIOJOOHBIE CHIIBI.
Wnu, uHaue roBopsi, Mbl IPEIOJIAraeM, YTO "XapaKTEPUCTUUECKUE PETYJIsip-
HOCTH" (CM. CHOBA YIOMSHYTYIO TIOCJIEIOBATEILHOCTH) B O0OMX CITydasiX siB-
JSIETCS] HEPAPXUUECKH MOJOOHBIMH.

Wns naneiie BOOJAB METOJA HEPAPXUUYECKOTO IMOAOOMS, MBI MOXKEM
IpenoiaraTb JONOJHUTENBHO, YTO 3TO IPAaBUTALMOHHO-TIOJJO0OHOE B3aWMO-
JeiicTBUE UMEET KBa3MOOMEHHBIN XapakTep. BeriomuuTe, yTo OauH U3 pusm-
YEeCKUX MEXaHU3MOB pEallM3alliy SIIEPHBIX CHJI B peajbHBIX SApax - OOMeH
HYKJIOHOB Me30Hamu. B pesynbrare, mpoToH "katactpoduuecku" mpeBparia-
€T B HEUTPOH, a HEUTPOH, B CBOIO OYEPE/b, IIPEBpPALIAET CHOBA B IIPOTOH, U
TaK jaanee. AHAJIOTMYHO, YUYUTHIBAas BO3MOKHOCTh CYIIIECTBOBAHHUS MOI00HO-
ro "KBaznoOMeHHoro" B3ammojeicTBus B ciydae Cymnep-BceeneHHou, MbI
MOJKEM CJieJaThb BBIBOJA: KaXIbId pa3 Takoe B3auMoJelcTBUE OpaH-
Bcenennbix Oyzmer compoBoXAaThcs KaTacTpoduueckumu (mpeodpazoBaHu-
AMH) COOBITUSAMHU. B HaiieM citydae, 3T0 MOXKET ObITh, B UaCTHOCTHU, POXKJe-
HHE HOBOM BcesleHHOM ¢ BBICIIEN Pa3MEPHOCTHIO.

Ho 310 HE enuHCTBEHHBIM BO3MOXKHBIM CLEHAPUM B3auMMOJAEUCTBHA. B
AIEpHON (U3UKE pacnajl, CTOJIKHOBEHUE, U JPYTHe BUJbl B3aMMOJIECHCTBUIM

YacTHIl Takke U3BeCTHbI. COOTBETCTBEHHO, YEPE3 MPUHITUI HEPAPXUUYECKOTO
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010011, UX YMECTHBIE aHAJIOTU MOT'YT CYIlIECTBOBAaTh, B OCHOBHOM, TaK € B
Cynep-Bcenennoit. OnHako, HE3aBUCUMO OT PEATLHOTO BHUA B3aUMOJCH-
CTBUSA, KOKJbIN pa3 Mbl OyJIeM UMETh CYIIECTBEHHOE U3MEHEHHUe (KaTtacTpo-
¢uyeckoe mpeobpazoBanue) GopM CyOBEKTOB B3aMMOJAEUCTBUA. B cBA3M ¢
ATUM MBI MOKEM O00OOIIUTH BBHINICYOMSHYTOE 00CyXaeHue B (opme ciie-
IYIOIIETr0 BBIBOAA: KaXIbli pa3 B TEUEHUE B3aUMOJACUCTBUSL OpaHbI-
Bcenennbie moasepraioTcs B KOHEYHOM UTOT€ KaTacTpO(hUIECKOMY HU3MEHe-
Huto ux ¢popmbl. Hauano Takoro npoiecca u3MeHEHUs] Mbl UHTEPIIPETUPYEM,
kak mnpoiecc nepenoignenus Cedupsr Malkut. Unu, yTo 3KBHBaNEHTHO: 3a-
BEpIIICHUE HallIel 3BomonnK Beenennoit o6ycnosneno "karactpoduyeckum"
U3MEHEHHEM ero GopMbl, KaK pe3ysIbTaT B3auMOJACHCTBUS C APYTUMH OpaHa-
mu-Bceenennbivmu. Takoe karacTpoduyeckoe mpeodpa3oBaHuEe MOXKET BBITJIS-
J€Th, KaK POXKICHUE HOBOM CUHTYJISPHOCTH, a IOTOMY KaK peaju3alus Ho-
Boro bonwiioro B3psisa.

Heo6xoammMo BCIOMHUTB, YTO MOJOOHBIE KaTaCTPO(PHIECKUE MPOIECCHI
MBI MOKE€M HaOJI0JIaTh U B COBpeMEHHOW BcerneHHOMW: HampuMep, CTOJKHO-
BeHUs rajnakTuk. CYUTAIOT, 4TO HAOIIOAaeMbIE CErOHSI caMmble OOJIbIINE Ta-
JAKTUKUA B TEUYEHUE UX SBOJIOIUHM UMEIH MPUMEPHO 4-5 Takux Katactpodu-
YECKUX CTOJKHOBEHMH. HoBasg ranmakThka NOSBISUIACH KaXKAbId pa3 IOCIe
KQKJIOI'O TAKOI'O CTOJIKHOBEHHUS.

Hepapxuueckas aHaorusi ¢ siiepHON (DU3UKOM HMMEET TakkKe JPYryro
CTOpOHY. JIEMCTBUTENBHO, IBUTASICh 110 TAKOM K€ CXEME aHaJIM3a, Mbl MOKEM
C/IeNlaTh BBIBOJ, YTO 3JIEMEHTAPHbIE YACTHIIBI - 3TO 0COObIE "MUKPOCKOINYE-
ckue Mupsbl". OTH Mupbl, B OTJIWYUE OT HalleH 4YeThIpeXMEpHOl OpaHbI-
Bcenennon, NOJDKHBI MMETh HM3KYIO pa3sMepHOCTh. Kaxnmas Takas MUKpO-
Bcenennast Moxxker OBITh NpelCTaBiI€HA, KaK TpPEXMEpHas MOBEPXHOCTh-
OpaHa, OKpY’Karollasi YeTbIpeXMEPHBII 00beM. AHAJIOTUYHO TOMY, UYTO IPO-

HCXOJIUT B Hamel BceenenHol, konebaHust 3Toi OpaHbI-MIOBEPXHOCTH JIETAI0OT
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"BemecTBO" B Takoil BeenenHo, u tak ganee. Jlapaiite oOCyiuM 3TU U ApY-
rue noJ00HbIe HHTPUTYIOIUE TPOOIeMbI ITOIpPOOHEE.

Hy>XHO MOIYEPKHYTh, YTO BCE BBIIIE UCIOJIb3yEMbIE aHAJIOIMH CBHJIE-
TEJIBCTBYIOT, YTO OHM HE MUMEIOT TOJHKO M300pa3UTENIbHOTO 3HAYEHUS. DTO
clenyeT HEMOCPEACTBEHHO U3 MPUHIMIIA HepapXuieckoro noaoous. BuaHo,
4T0 ero cTpykrypa u "O6mas Teopus pesa XKuznu" kak 1enoe, UMEIOT ToO-
pazzo 6oJiee MUPOKOEe MPUMEHEHUE, YEM ATO MPEIoJiarainoch paubsiue. Eciu
3TO JEHCTBUTENIBHO TaK, Mbl HEBOJBHO IMONy4aeM O4YeHb 3(PPEKTUBHBIN Me-
TOJIOJIOTMYECKUNA MHCTPYMEHT (METOJ HepapXHuecKoro moaolus) Ajs Io-
CTPOCHUS TOAXOAIINX "IKCTpaopaAuHapHBIX" (DU3NUECKUX TEOpUH, B TOM
yucie teopun Cynep-Beenennoii. [IponmoctpupyemM BO3MOKHBIE KOHTYPbI

TaKOW TEOPUH, HECKOJIBKO PE3yJIbTaTOB KOTOPOU MpeACTaBiIeHbl rpaduyecKu

Ha puc. 2.8.
Hogslii ckpbiThIii Mup?
| KpeaTuBHBI acrieKkT '"Mectobora" B Cyniep-Cytiep- Beenennoit
0 Bora (HeT HU BPEMEHHU HU IIPOCTPAHCTBA)
| Atsilut (Mup oZHOMEPHOTO BpeMEHH )
o
§ Atsilut, Beri‘ah
= |2 (ABymepHsIii Mup)
E Atsilut, Beri'ah, Yetsirah
§ 3 (Cocenuuii TpexMepHsIit Mup)
2 Atsilut, Bert'ah, Yetsirah, Asiah
214 : (Hamr uetsipexmepHblit Mup)
= Atsilut, Beri'ah, Yetsirah, Asiah, a New World I
5 5 (Cocenuuii nATHMEpPHBII HEBeTOMBIH Mup)
: Atsilut, Beri'al, Yetsirah, Asiah, a New World I,
6 - ANew World II
10 (Cocennuii niecTuMepHbIii MUpP-IIOBEPXHOCTb,
OXBaTBIBAIOLIHNI CEMHUMEPHBII 00BeM)

Puc. 2.8. Nnmoctpamust cuenapus sBomonuu Hameil "Cynep-Bceenennoit" (mo B.
Kynumry) B coorBeTcTBuu ¢ Jloktpunoii JIpesa XKu3nu. 31ech, Kak U BBIIIE, KPY-
ru ¢ Homepamu o3HauyaioT Cedupsl. J[Be mapamienbHble ITPUXOBBIE TUHUHU CO-
OTBETCTBYIOT COBPEMEHHOMY COCTOSIHUIO IIPOIIECCa SBOIOIIH.

N3yyass yMECTHBI CCBUIKH, IOCBSIIEHHBIE OOTOCIOBCKOW W HAayYHOU

kocmoronun Bcenennoir u Cynep-BceneHHOW, MBI MOXEM HAWTH Cyllle-

130



CTBEHHOE 3aMeIIaTeIbCTBO. Mbl MOXEM OTAEIUTh JB€ HauOoJiee TUIHMYHbIE
IPYIIbl TAKOTO 3amMemaTeabcTBO. [lepBas U3 HUX MOSIBISETCS MPU MOMBITKE
OOTrOCIIOBCKOM HMHTEpIIPETAIIMU HECKOJbKUX PEe3yIbTaTOB (U3HUYECKOU Teo-
pun bonbmoro B3peiBa: crenapuii 3Bomronuu Bceenennoii, kotopast Oblia
CKOHCTPYMPOBAHA B CTPYKTYPE 3TOM TEOPUH, HE MOXKET COIMAAPUZUPOBATHCS
HEMOCPEJICTBEHHO C OMOJEHCKUM CLIEHApUEM CO3JaHusl HaIlero Mupa. ITo
MOTOMY, KaK MOKa3bIBAET JETATbHBI CPAaBHUTEIIbHBINA aHAN3, 4TO OMOJICH-
CKHIl ClIeHapUil BIIOJIHE COOTBETCTBYET 3Bojitoruu Cynep-BceenenHoit (puc.
2.8), mockoJyibKy Hamia BcenieHHas, Kak BbIIIE 3TO MOYEPKUBATIOCH, - TOJIBKO
CTPYKTYPHBIM 3JIEMEHT 4YETBEpTOro wuepapxuueckoro ypoBHs Cynep-
Bcenennoit. Oka3piBaercs, 00a 3TH CUEHAPUHU OTJIMYAIOTCS BO MHOTHX CIie-
nupudeckux neransx. [Ipu 3Tom, ogHAKO, MU YIPABISIET Takas e oOmas
PETYJISPHOCTD, KOTOPAsi, B CBOKO OYEPEb, IPOUCXOAUT OT MPUHIIUIA UepaAp-
XUYECKOTO MOI00MS.

Bropas rpynma 3aMemaTensCTBO CBA3aHa ¢ 4yuciaoM Mupos (u3Mmepe-
Huii) B [Ipupone (puc. 2.4, 2.8). Berxuii 3aBer u Kab6ana roBopsTt, 4to cy-
IIECTBYIOT ueThipe Takux Mupsl: Atsilut, Beri’ah, Yetsirah, u Asiah, coot-
BETCTBEHHO. JTO YTBEPKJICHUE MPUMEHUMO K ONMKCAHUIO Haiieh BceneHHoi
(puc. 2.4) Tak xe kak u k Cynep-Bcenennoit (puc. 2.8). HyxHo moauepk-
HYTh, YTO TOJIBKO 3TO OOCTOSATEIHCTBO CIYXKHUT CETOJIHS TJIaBHBIM HUCTOYHU-
KOM YIOMSIHYTOI'O 3aMEIIaTeNbCTBO. /{70 B TOM, YTO CUMTAETCS 4acTO, YTO
TOJIBKO 3TH 4eTbipe Mupsl MOTyT cyuiecTBoBath B [lpupoae Boodue. U, co-
OTBETCTBEHHO, JIFOOBIX APYTHX JOMOJHUTEIHLHBIX MHpPOB HE MOXKET CyIIe-
CTBOBaTh B npuHImne. OQHAKo, 3TO BEPHO TOJBKO B ciydae Haulel Beenen-
HO# (puc. 2.4). EcTtecTBeHHO, Oyaydn YeTBHIPEXMEPHOM, OHA UMEET TOJIHKO
YETHIPE BBIIIEC MPOHYMEPOBAHHBIE MUPOBBIE U3MEPEHUSI.

Hpyras cutyauusi, KOTopyro Mbl umeeM B ciiydae Cynep-Bcenennon

(puc. 2.8). Jlo cux nop HbIHEMIHUE Muphl MOosSBIWIKCH B 3BoJoIuu Cynep-
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Bcenennoit onun 3a apyruMm, HauuHas oT Atsilut u 3aBepmias Asiah. BaxHo
OTMETHUTH, uTo Moao0oHO Beenennoit, Cynep-Beenennas HaXOquTCsl CETOIHS
B CTaJuu O00pa30BaHUs YETBEPTOTO MEPAPXUUECKOr0 YpPOBHs (MsATasi CTaAUs
sBomonnn). U, moatomy, ceifuac Mbl )KuBeM BO "Bpems" oOpazoBaHUs YeT-
BepToro Mupa Asiah. Ho, Bo3Hukaer Bompoc: 310 nocieanuii Mup u3 Bcex
BO3MOXHBIX B [Ipupose, Booomie? okrpuna Jpesa XKuznu ropoput: Het! B
NEePBYIO OYepelb, MOTOMY uTO Tporiecc 3Bomtouun Cynep-Beenennoii ve Oy-
JIET 3aKOHYEH Ha JaHHOM YETBEPTOM HepapxuieckoMm yposHe (puc. 2.8). Co-
rracHo "OOmedt Teopun [dpeBa XKuzuu" mbl Oyjaem oXujath 00pa3oBaHUS
emle AByX JonoyHuTenbHbIX HemspecTHsix Mupos (puc. 2.8). 3ateM, NpUHHU-
Masi 3TO BO BHUMaHUE, JJaBaiiTe Jalibliie 00CYIUM JIpyrue acleKThl CLEeHAPUs
sBosmonnu Cynep-BeeneHHoi.

CornacHo ckazanHOMY BbIie, Cedupbl OTPaKarOT, B YACTHOCTH, CBOM-
crBa lIpuponneix cwi. B cinydae Hamien BCeneHHONM OHU ITO3BOJISIIOT MPEL-
CTaBATh pusznueckoe 3HaueHne Cedup, kak BUAbI (yHIAMEHTAIbHBIX B3au-
mozercTBuil. OnHako, B cirydae Cynep-BceeneHHoON Mbl UMeeM, TJIaBHBIM 00-
pazoM, APYTyr0 CUTYaLHIO: Mbl HE MOKEM MPEICTABUTh AHAIOTMYHOE IIPHITH-
ceiBanue Cedup, MOTOMY 4TO MBI HE UMEEM JOCTaTOUYHOTO KOJIMYECTBA He-
00X0IMMOM Hay4HOU MH(pOpMALIMK. ITO Kacaercs akTa CylHIeCTBOBAHUS Ta-
KOro 00beKTa BOOOIIE, TAKXKE KaK M €ro BO3MOXKHbIE (PU3MUeCKHe CBOICTBA,
B yacTHOCTHU. [loaTOMy, HUXKE B JaHHOM TJIaBe, Mbl OIPaHUYUM Cce0s1 00CYK-
neHueM oouen cxembl Cyriep-BeeneHHoil kak 1eo0e, 4To ClelyeT U3 OCHOB-
HbIX NpuHIUNOB /lokTpuHs! pesa XXnsznu.

He TtpyaHo mnonsaTth, 4TO, momoO6HO Hamedr Bcenennoit, Cymep-
BcenieHHas cyniecTByeT B CEMUMEPHOM INpocTpaHcTBe. OIHAKO, B MPOTHBO-
BEC YNOMSIHYTOMY ciiydaio BcereHHOHM, Mbl HaOt0aeM pasinydHble Koppe-
aauuu Mexnay CkpeiTiM U [IpOSIBIEHHBIM HM3MEPEHUSIMU Ha Pa3IUYHBIX

HEepapXUUECKUX YPOBHSIX oOeux cucreM. M3BecTHas Ham KoMOuHarms "3
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CxpeiTeie + 4 IIposiBieHHBIE", KaK 3TO YIOMHUHAJIOCh YK€, SABJISETCS CIICIU-
¢uyeckoil TONBKO [UIsI 4YETBEPTOro uepapxuueckoro ypoBHs Cymep-
Bcenennoit - ypoBHs Hamieir Bceenennoit (puc. 2.8). Ilpu aTom B TeueHue
ABONIIOLMU YHUCIIO CKPBITBIX U3MEPEHUI MEHSIETCS OT CEMH (HYJIEBOW mepap-
xuueckuil ypoBeHb - Kether) mo Toipko omHOro (mecToit mepapxXudecKHii
ypoBeHb - Malkut).

PasnuuHble mepapxuyeckre ypOBHM CUCTEMBI, WILIIOCTPUPOBAHHOW HA
puc. 2.8, npeacTaBisitoT OpaHbI-MIOBEPXHOCTU € PA3TUYHBIMU U3MEPEHUSIMU B
nposiBiieHHOM mupe. HyneBoil ypoBeHb XapakTepHU3yeT HYJb-OpaHy, UMEIO-
1yt HyneByro IIposiBieHHyI0 pasMepHOCTb. B 3TOM cityyae Mbl HE UMEeM
BPEMEHM M IIPOCTPAHCTBA B MposiBIIeHHOM mupe: Cynep-BcenenHas kak ne-
JI0€, TPEJICTABISAECTCS TaM TOYKOM. MBI MOXXEM paccMaTpHBaTh 3Ty TOYKY
"MectoMm TBOpueckoro acnekrta bora B Hamieit Cynep-Bceenennoit". Kpome
Toro, Mbl MoxeM HaWtu, uyto Hama Cynep-Bcenennas B Kether, Oynyun
HYJIbMEPHBIM B MPOSIBIEHHOM MHpE, BIIOJHE "pacciioeH" B CEMHUMEPHOM
CxkpoiTom Mupe, nockoabky CkpbIThiii Mup - 310 Mup Malkut npenpiaymieit
Cynep-Bcenennoii. OT0 CTaHOBUTCS TMOHSITHEE, €CIU Mbl BCIIOMHHUM, YTO
"IIposiBnennsiii Kether - 3tro Cxpriteiii Malkut".

O6pazoBanue nepBoro uepapxudeckoro yposHs ("3amnonHenue" Cedup
Chokmah u Benah) cootBetctByeT poknenuto Mupa Atsilut. Kak Bbimie yxe
OTMeualoch, pu3nueckuil acnekt Atsilut MoxeT paccmaTpuBaThCsl Kak Bpe-
Mms. Ha sroii craguu somouusi Cynep-Beenennoit B [IposiBnenHom Mupe
MOKET OBITh MPEACTaBlIEHA OJHOMEpPHBIM "OpaHoii-Bpemenem". Kak BHUIHO
u3 puc. 2.8, npouecc ero oopasoBanus sipisiercsa AByxcraauiHbiM (Cedupbl
Chokmah u Benah). K coxanennro, Mbl HE 3HaeM CETOIHS (PU3UUECKON CYIII-
HOCTH 3TUX CTaJUMN.

YMecTeH aHamu3 mpolecca B JApyrux craausax sBomrounn Cynep-

Bcenennolr MokeT ObITh MPOBEACHHBIM aHAJIOTWYHBIM oOpa3oMm. OmHako,
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IJIaBHAs PETyJISIPHOCTD Takasi Jke: 0ojiee BBICOKMI HOMEp MEpPAPXUUECKOH CH-
CTeMBI - 0OJbIIast pa3MepHOCTh [IpOSIBICHHOTO Ha YPOBHSAX COOTBETCTBYIO-
et Opanbi-BeenenHoM.

[ToaTomy, Kak BbIlle YHOMSIHYTO, 00pa3oBaHUE YPOBHEU KaXKIOW Clie-
nytomieit Cynep-BceeneHHoil conpoBoxaaeTcs poxkiaeHueM HoBoil I[Iposs-
JIEHHOW MPOCTPAHCTBEHHON pa3MEPHOCTU. DTO O3HAYAET, YTO BCE IPOCTPAH-
CTBEHHbBIEC U3MEPEHUS HE UMEIOT "paBHBIX IpaB". ITO 0OCTOATEIHCTBO MOTJIO
ObITh paccMOTpeHO cieayomuM obpa3oM. [lonnas Cynep-Bceenennas (B
nosiHoM "CkpsiToM + IlposiBieHHOM" pa3zMepHOM KOHTHUHYYME) UMeEET CIie-
HU(PUYECKYI0 CEMHMEpPHYI0 TE€OMETPUYECKYI0 (opMy (BO3MOXKHO MOA00-
Hy10). Pa3nnuHple NpoCTpaHCTBEHHBIE U3MEPEHNUS TAKOTO MOJHOIO KOHTUHY-
yMa UIparT pasHyr poib B "exeaHeBHoW JKuzuu" Cynep-BceneHHoil.
Onsith, 3TH pOJIH, K COXKAJIEHUIO, CEYac JIJIsl HaC HE MOHSTHBI.

AHanoru4yHo, B cllyyae Haumeld BceneHHONW pacCMOTpPEHHBIM Ipolece
sBoItOLIMK ocTaHoBHUTCs "3anmonmHeHuem" Cedupsl Malkut. Oty craauio xa-
pakTepusyeT 0o0pa30BaHUE IIECTUMEPHON OpaHbI-NOBEPXHOCTH, OKPYXkaro-
et cemuMmepHsbiii 00beM. Tenepsp, B aToit craguu [IposBnenusiit Mup Oyzaer
mecTUMEpHbIM, a CKpbIThIE Mup npencraBiiIeT TOJBKO OJHO H3MEpPEHHUE.
Ho, uto Takoe - ¢puznueckoe 3HaueHue 3roil CkpoiToil pasmepHoctu? Kabba-
Jla TOBOPUT, 4TO OHA - m3Mepenue 3araaounoit Cedups Daat (puc. 2.1, 2.8).

JlaBaiiTe 0OCyIuM 3Ty TEMY MOAPOOHO.
2.3.2. “/Kusas Cynep-Bcesennan”

Tpu Bepxuux Cedupst Hpesa XKuznu (puc. 2.8), HazpiBatoTcs B Kabbane
Boiciielt Tpuanoit. Bece st Cedupbl UMEIOT HECKOJBKO MMEH-CHHOHHUMOB.
Yame Bcero onn - Kopona (Kether), Mynpocts (Chokmah), u Memmuienue
(Benah). Bce atu Cedupsr pacnonoxensl B Ilpossiennom Mupe. Cedupa

Daat (3nanue) Takke cBs3aHa ¢ 3Tod Tpowulieil. DTa CBsI3b BHINIOJIHEHA Yepe3
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Chokmah u Benah (puc. 2.8). lymaroT, utro Daat momeiieHa, Kak ynoMsHyTO
BbIlE, BHE [IposaBinennoro Mupa. Mbl MO)keM ymaTh yCIOBHO, 4TO OHA IIO-
menieHa B Ckpbitom Mupe.

Takas cuTyanust UMEET MeCTO JJI BceX BCeneHHbIX Ipyrux uepapxuye-
CKHX YpOBHEH, NOKa3aHHbIX Ha puc. 2.8. [Ipu 3ToM, onHy n3 CKpBITBIX pa3-
MepHOcTel Bceraa "3anuMmaetr” Daat. Bo3moxkHo, 4TOo 3TO HEe "Hacrogias"
CkpeiTast pazmepHocTsb. Ho, B cyliecTByromeil craauy Hamero o0CyKaeHus,
3TO OOCTOATENBCTBO HE BaKHO. MblI oTMewaeMm Takxke, 4to cBsizu (IlyTu)
mexay Cedupamu Chokmah, Benah u Daat hopmupyroT npaBuibHyI0 upa-
MU]TY.

HekoTopsle kab0amucThl cuuTaroT, yTo Daat mpencraBisieT UIEK BOC-
OpUATHST M CO3HAHMA. OJTO, KaK M BBILEYNOMsHYThie Ha3zBaHusa Cedup
Chokmah u Benah, no3Bonsier mate "¢dusznueckyro" HHTEpHpETAUIO IS
Cedupnl Daat B cinyuae Cynep-BcenenHol, Tak ke Kak B cllydae Hallleu
Bcenennon.

Bce ecrecTBeHHBIE MEpapXUYECKHE AUHAMUYECKHUE CHUCTEMBI HMEIOT,
OYEBUJHO, BBIpaXEHHBIH WH(pOpMaLMOHHBIA oOMeH. JlaBaiiTe ompenenatb
JKM3Hb KaK TaKoe COCTOSIHMe MaTepuM (BElIeCTBa W I0Js), KOTOpoe Xa-
PAKTEPHU3YeTCHd BO3MOKHOCTSIMH HAKAILUIMBATh, NPOU3BOAMTH, NPUHU-
MaTh, nepeAaBaTth U o0padaTrbiBaTh HHGopManuw. Ho, B 3T0il CBSI3U MBI
MOEM CIIPOCUTB: KaKoW ecTecTBeHHbIM 00bekT B MUPE sBnsercss orBer-
CTBEHHBIM 32 CYIECTBOBAHUE IOAOOHBIX HH(POPMALMOHHBIX IPOLECCOB?
Hoktpuna J{pesa )Kusnu naet orset: 310 - Cedupa Daat.

HeoOxoaumo ynomsiHyTh, YTO TaKOW BUJ UAEH HE HOB JJIsI COBPEMEH-
Hoil gu3uku. Hampumep, S. Hawking [21], kak yXe ymoMHHAaIOCh BBILIE,
CUMTAET, YTO YETHIPEXMEPHYIO0 OpaHy-NOBEpXHOCTh Haieil BeeneHHoNH MOX-
HO paccMOTPETh KaK MH(POPMALMOHHYIO T0JIOTpaMMy OOBEKTOB, 3aKJIIOUYEH-

HBIX B Ipejeiax MATUMEPHOro o0bema (HallOMHUM €llle pa3, 4To Hamia Opa-
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Ha-MOBEPXHOCTh 3aMKHYTa U OXBaTbIBAET 3TOT 00beM). OTMEUEHO, UTO 3Ta
"uHpopmanmonHas" o0paboTKa AEHCTBUTEIHHO MOAOOHASI BBIIICYIOMSHY-
Toi mHpopmMarmoHHOW uHTepnpetanuu Daat. A umenHo, Cedupa Daat -
rnaBHblil  "uH(popManmonusii 1eHTp Cynep-Bceenennoit". I[lpunumas Bo
BHHMAaHHE BBIIECYTIOMSIHYTOE ONPEIECICHUE KU3HU, Mbl MOKEM CKa3aTh TaK-
xe, uro Cynep-Bcenennas, nono6Ho Harieit BeeneHHoM, 1o/KHA OBITH TaK-
xe "xuBbIM" o0bekTOM. I Cedupa Daat Bmecte ¢ Cedupamu Chokmah u
Benah sBistoTcs ""caMbIMU OTBETCTBEHHBIMU'" 00BeKTaMu 1S sku3HKu Cyrmiep-
BcenenHol, Tak ke Kak B Hamel BeceaeHHoi.

Takum 00pa3om, BBIIE BBIMOJHEHHBIH CPABHUTEIBHBIM aHAIU3 MOJ-
TBEPXKJIaeT, B IeJIOM, NpaBuiabHOCTh JlokTpunbl JpeBa Xuzuu u "OOmein
Teopun JlpeBa )KuzHn", kak ee yacTu. DTOT aHAJIU3 BBINOJHEH KaK MpPUMEP
WJUTFOCTPALIMK 3BOJIFOIMU MaTepuaibHOU BceneHHoil. DTo MOKa3bIBaeT, 4ToO
IIOCTPOCHHAs1 BEPCUSl TEOPUM MOXKET CIIYXKUTbh HCTOYHHKOM MHOXKECTBA
OYEHb MHTEPECHBIX, U, B TO K€ BPEMS, OIIIYTUMbBIX HOBBIX (PU3UYECKUX THUIIO-
TE3.

[Tomyuaercsi, 9T0 Mbl MOXeM 3(P(GEKTUBHO HCIOJIB30BaTh JOKTpHHY
Hpesa JKuznu tak ke kak u "OO0uryro Teoputo" TOabKO B HacTosiiee Bpems.
Jt0 - BpeMsa Hadana XXI Beka, Korja yenopeueckas: HIUBHIN3ALUs HAKOIIMIIA
NOCTAaTOYHBIA YPOBEHb Hay4HbIX 3HaHWW. Hukorga paneme, Hu B XX Beke,
HU paHblIe, YYEHbIE HE HMMEJIU Takou OOJIbLIOW BO3MOXHOCTH HAy4YHOIO
IPOpBIBA. DTO 03HAYAET, YTO CErOJHS MBI MMEEM CUACTIIMBBIM IIAHC YCTAHO-
BUTh HOBYIO, B IIPUHLUIIE, OOLIEHAYYHYIO NapagurMy ("UCTHUHHYIO TEOPHUIO
Bcero").

PaccmarpuBas xkocmoronmto B. Kynuina, aBTop KHUTH cienain uHTepec-
HBIM, Ha €ro B3TJs, BeiBoA. Ha puc. 2.9 kpuBoii A m300pa)keHa IBOFOIHUS
BcenenHoit Bo BpemeHH. IIpomioe mpeacTaBieHO 3alOJHEHHUEM HH3LIMX

HEepapXUUECKUX YPOBHEH, OyayIIee - TOIbKO KOHTYPaMH €ro pa3BUTHS, a ca-
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Ma 3BoJIIOLIMS BeeneHHoN ¢ MakCcUMallbHOM 3(()eKTHUBHOCTBIO TPOUCXOUT B
OTHOCUTEJILHO Y3KOM BpeMEHHOM MHTepBasie (kpuBas B). Takoil Bux 3BoJIIO-
11 BceneHHOW HepeMEHHO NOBJIMSIET Ha 3BOJIFOLIUIO )KU3HU BO BeeneHHoun
(unu Ha 3emuie).

KpuBas B, kotopas Qaxtuuecku sBIseTCS MPOU3BOIHON OT KpPUBOM
ABOMIIOLIMU BCesleHHON BO BPEMEHM, OTPAKAeT HBOJIIOLMIO KU3HU. B mMakcu-
MyMe€ 3TOU KPUBOH, IBUKYILIEUCS BO BPEMEHU BMECTE C JBUKEHUEM 3BOJIIO-
LIUOHHOMN CTYNEHbKU (cmpena épemenu), HaXOOUTCS *U3Hb B HACTOSIIEE
Bpems. Crniax KpuBOH B MpolIoe WM Oynylllee CBUIETEIBCTBYET O CHAJE
BJIMSTHUS 3TOTO MPOILIOro WM OyIyIIero Ha pa3BUTHE KU3HU M HA YellOBe-
yeckuil pasyM. JIroau Maso 3HalT O MPOLUIOM, a y3HaB KpoXy MH(pOpManuu,
IIPAKTUYECKHA HE PEArNPYyIOT HA HEe U1 KOPPEKIUU Pa3yMHOU ku3HU. JIroau
He INIAHUPYIOT JAJIeKOro OyAyuiero M He 3ayMbIBAKOTCS HAX TeM, YTO
CBOMMH JCHCTBUAMHM YHHUYTOKAIOT IUIAHETY 3eMJIsl M "KU3Hb HA Heil. OTo
IIPOMCXOIUT B HAIlIE MATEPUAIMCTUYECKOE M TEXHOKpaTthueckoe Bpems. U
JaXe B IPEAbIAYIIUE BEKa U THICSYENIECTUS, JAICKUE OT TEXHOKPATUYECKOTO
BIIMSIHUSA, JIFOAM HE 3ayMBIBAJIMCH O NMPOTpecce LMBWIM3ALMM U, KaK CIel-

CTBHE, O BIMSIHUU OYyIIEro Ha pa3BUTHE Pa3yMHOMN KU3HHU.
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Puc.2.9. OBomonus BeenenHoit 1 3akOHOMEPHOCTH Pa3BUTHS KU3HU HA 3eMIIE.
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B otnuuue ot Jlroael bor nmogHOCTBIO paciiyiaHUpoBall Oyayiiee pa3Bu-
THE yenoBeuecTBa. M mosatomy, BeINOHASA Boo bora, Mucyc Benen csoum
MOCJIeI0BATEISIM TOTOBUTh YYEHUKOB U 00y4aTh WX HAMOJHEHHBIM JIFOOOBBIO
3amoBensiMm bora (Matdes 28:19,20). CnenoBarensHo, bor HMerosa rotoBut
JIFOEN K )KU3HU B HOBOI cCTEME Ha OOHOBJIIEHHOM 3eMIIE.

ABtop OnaronapeH Buktopy Kynuiny, KoTopblil BliepBbI€ HCIHOJIb30BaJ
Meton JIpesa XKu3Hu i AETaIbHOTO U3JIOKEHUSI CBOETO BUICHUS KOCMOTIO-
HUM U KocMmosioruu. OJIHAKO B JETajsAX ATUX TJIOO0ATBHBIX MPOOJIEM aBTOP
UMEET COOCTBEHHBIE B3IJISbI, KOTOPhIE OH OCBEIAeT BO BTOPOM YaCTU KHU-

TU.
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I'naBa 3. Cearou [yx

B nanHOM riaBe KpaTko paccMaTpHUBArOTCS pasjinuHble rpaHu CBATOro
Hyxa, ¢ Tem, 4To0bl cpaBHUTH ero ¢ [lonem, KOTopoe SBISETCSI OTBETCTBEH-
HbIM 3a bosbiioi B3peiB u sBostonuio Beenennoit (riasa 8).

KusHp, qymia, 1yX - 3T NOHATHS HE JAKOT MTOKOS MHOTMM MOKOJIEHUSAM
monen. [IoHATs UX ¥ TPYAHO M JETKO OJHOBpPEMEHHO. I[pnunna 3akmroyaer-
Csl B TOM, YTO CPEIH JIFOACH CYIIECTBYET MHOKECTBO MHEHUHN M IIPEICTABIIC-
HUM, 0COOCHHO IO MOBOAY AYIIM, U HUKTO HE MOXXET JaTh MOJATBEPKICHHUE
WIA ONPOBEPKEHUE 3TUX MBICIEH MM MPEACTABICHUI. DTOMY CIIOCOOCTBY-
I0T, K COXAaJCHWIO, U ABTOPUTETHBIC 3asBJICHUS PEJIUTHO3HBIX JACITEIICH,
NPUHSBIIUX YYeHHE ApeBHerpeueckoro ¢uiocoda [lnarona (428-347 rr. no
H.3.) OTHOCUTEJIBHO pasi U MeKJIa B MUpPE AyIl. DTa OTPOMHasl IPUMECH PEB-
Herpedeckon (unocopun BHECHa OE3yMHYIO MyTAHUILY MeKAY MOHATHAMM
aymu u ayxa. [loaromy MHOrue oy BEpAT B CYLIECTBOBAHUE OTACIIBHOU
cyOcTaHIIMM, OECCMEPTHOM IyllIH, KOTOpas MOCIe CMEPTU YEJIOBEKA YXOAUT
Ha He0O WJIM TIEPEBOIUIONIAETCA B HOBOPOXKIEHHOTO YEJIOBEKA.

Jlomio axke 0 TOro, YTO CEPhE3HBIC YUCHBIC INOIBITAINCH B3BECHUTH
ayury. JlJis 3TOro OHU KCIOJIb30BaIN IPUOOP, CIOCOOHBIN MpY B3BEIIMBAHUH
YyesioBeKa 00eCleYnTh TOYHOCTh, OIpPEACTSIEMYI0 MHIJUIUTpaMMaMH, IoMe-
CTWJIM Ha 3TH BEChl YMHUPAIOUIYIO YEJIOBEKA M IIPOCIEAWIN, KaK U3MEHUTCS
ero Bec B MOMEHT cMmepTu. [Ipu 3ToM 3apUKCHPOBAHO CKAYOK B BEITUYHMHE
MAaccChl, BEJIMUYNHA KOTOPOTO OT SKCIIEPUMEHTA K IKCHEPUMEHTY KoJiebanach
oT 1 10 7 rpaMMoOB. DTOT pe3yibTaT ObUI BOCIIPUHSAT, KaK B3BELIMBAHUE Mac-
ChI IyILIH, XOTS HA 3/IpaBblii CMBICII IOHATHO, YTO JTyX MAacChl HE UMEET.

Ho uTo ke 1ano ckadyok B U3MEPEHUHU Macchl yenoBeka? g oTBeTa Ha
3TOT BOIIPOC HY>KHO BCIIOMHHUTb, YTO B IPUPOAE CYLIECTBYET 3aKOH NPOTH-
BojelicTBuAA. Eciiu HeT HMKAaKoOro JIEMCTBUS Ha TEJIO, TO OHO OECKOHEYHO

JOJIT'O 6y,Z[CT COXpaHATbh HCU3MCHHBIM CBOC COCTOSHHC. Korz[a MBI BOSHCﬁ-
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CTBYEM Ha TEJIO CHUJIOW, BOZHUKAET MPOTUBOAEUCTBUE, YTO OOECIEUNBAETCA
HaJU4YMEM MHEPTHOM MacChl. JTO MPOTUBOACHCTBUE OMHUCHIBAETCS BTOPHIM
3akoHoM HbroToHa. B mpotuBHOM cilydae 3710 cuia Jaedopmanuu, KoTopas
ONMUCBIBAETCS 3aKOHOM ['yka. AHaJIOrM4YHO, €CIM MBI B IPOCTPAHCTBE 3a-
MKHYTOTO NPOBOJAIIECTO KOHTYypa MEHSIEM BEIWYMHY MAarHUTHOTO IOTOKA,
TO, KaK CJEICTBUE 3aKOHA IIPOTUBOJCHCTBUSA, B KOHTYpE BO3HUKACT MHAYK-
[IMOHHBIN TOK, HAIIPABJICHHBIN TaK, 4TOObI TPOTUBOIECHCTBOBATh N3MEHEHUIO
BHEILIHEI0 MarHUTHOTO TOJIs. DTO IPABUIIO U3BECTHO KakK 3aKOH JIeHna.

A Ternepp pacCMOTPUM BOJly, KOTOpas 3aKMIIaeT B YaHUKE Ha Ia30BOU
mure. Ecinu nomady raza He npekpamarh, TO MOKHO YBUIIETh, YTO U3 HOCHKA
IIOCTOSIHHBIM TIOTOKOM BBIXOAMT BOASHOW mnap. Ecim ke pe3Ko BBIKIIOYUTH
ras3, cpasy k€ Bbl YBUJUTE B3PBIBHYIO PEAKIUIO - BOJSHOM Map BBIOPOCUTCS
Y3 YalHUKA 3HAYUTEIBHO YBEIMYEHHBIM IIOTOKOM, Y€M IIPU HENPEPBIBHOM
KHAIICHUH BOJBI. JTO U €CTh IPUMEP NPOSBICHUSA 3aKOHA IMPOTUBOACHCTBUA,
KOTOPBIM OOBSICHUT pe3yabTaT Mo B3BemmMBaHMs AymiH. [Toka yenoBek ObLT
’KUBOH, BCE IIPOLECCH B HEM IIPOTEKAIN C ITOCTOSIHHOW CKOPOCTBIO, @ B MO-
MEHT CMEpPTH BCE M3MEHWIOCh. Kak ciencrsue, B3pbIBAETCS MPOLECC UCIIA-
pEeHHUs, IPUYEM BEIMYMHA UCIAPEHHOM Macchl BOJbI OyJeT 3aBUCETh OT (u-

3UYECKOT0 COCTOSIHUS YeJIOBEKa Mepes] CMEPTHIO.
3.1. Ayma u nyx B budiauu
PaccmoTpuM, Kak IOHSATHE KU3HU, JYIIH U AyXa U3JI0kKeHO B bubauu.
Hdyma

(B mepeBoJIe U3 APEBHEEBPEUCKOTO s3bIKa 0003HAYAET JBIIIAIIEE CYIIECTBO).

Bboitue 2:7. Herosa bor oOpa3zoBan u3 3eMHOW MBUIM YEIOBEKA W BIYHYJ B €r0
HO3/IpU JIBIXaHUE KU3HU, U YeJ0BEK CTAJI 'KUBOM AyLIOMH.

He3zek. 18:4. Bort, Bce nymu npuHaainexar mHe. Kak ayina oTna, Tak U ayiia chbliHa
IpUHayIe)KaT MHE. Jlyla, KoTopas rpeimT, Ta yMpET.
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He3zek. 18:20 lyma, koTopasi rpemiuTt, Ta yMpET. ChIH HE TOHECET BUHBI 3a TPEXH
OTIIa, U OTEI] HEe TIOHECET BUHBI 3a Tpexu chiHa. Ha npaBenHoM npedyzer ero mnpa-
BEJTHOCTb, @ HA HEYECTHUBOM — €T0 HEUECTHE.

CrnenoBatenbHO, bor He BIOXKUII AyIly, KaK OTACIbHYIO CYyOCTaHLIMIO, B
TEJIO YEJIOBEKA, a CaM YeJI0BEK CTaJ sKMBOiH Aymoi. Korna yenosek ymupa-
€T, OH MepecTaeT ObITh AYIION, TOTOMY YTO CTAaHOBHUTCS TpyrnoM. U nymia He
BeyHa. Eciu yenoBek rpemmr, oHa yMupaeT. A MOCKOJIbKY MbI BCE HECOBEP-
IICHHBI U3-3a rpexa AJamMa, IpellluM, TO BCE U CMEpPTHbIE. B 3TOM IiaHe

HAJIeK/1a TOJIBKO HA BBIKYII, KOTOPBIN AaeT xeprBa Mucyca Xpucra:
1Kop 15:22 Kak B Aname Bce yMHPAIKT, TaK BO XpHCTe BCe 0KUBYT
Yacro ayma B bubnuu 0003HavaeT )KU3Hb.

HoB 12:10. B pyke KOTOpOro ayuia BCAKOI0 »KUBYIIEro, U IyX BCIAKOW yesioBe-
4ecKoil mioTu?

HoB 36:14. Ux nyma yMpET B FOHOCTH,

Ilcamom 44:25. Jlo camoro mpaxa ckJoOHMJIach Hama ayma, K camoii 3emie
NPHUNATH MbI })KHBOTOM.

Tot CbaKT, 4qToO CJIOBO «AylIa» 3KBHBAJCHTHO CJIOBY «YCJIOBCK», BUJIHO

N3 CTHUXa:

IIpur. 19:15. Jlens nmorpy:kaer B riiy0OKHIl COH, M HepaauBasi AylIa TepPHHT
roJIoj.

HHTepeCHO, 9dTO UMCHHO B TdAKOM IIOHMMAHHWHU B HAIIC BPEMS I'OBOPST:
«CKOIBKO Bac ILYH_I?» B JaHHOM KOHTCKCTC AyIla y1'[0TpC6J'ICHa KaK CHHOHHUM
YCJIOBCKA.

Eme o nyme B bubnuu ckazaHo:
JleBut 17:11, 14, Brop. 12:23. «ayma mioTu B KPpOBH».

W nencTBUTENBHO, €CIU MPOU30MAET MOTEPS] KPOBU, YETIOBEK, T.€. AyIIA,

YMHPAET.

Hdyx.
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B bubaun cinoBo ayx umeer psajn oTTeHKoB. OHO ynoTpeOmisiercs s
ob6o3nauenus 1) [lyxa boxbero, 2) myxa xu3Hu, 3) AyXOBHOTO Teja (YUCTHIE
Y HEUHUCThIE AyXH), 4) TyXOBHOCTH YEJIOBEKA, 5) IbIXaHUS.

P ACCMOTPHUM IOTHU aCIICKTHI JyXa.

1) Ayx Boxcuii

Hcans 11:2. Ha uém Oyzaet ayx Merossl, 1yx MyapOoCTH ¥ TOHUMaHUs, TyX COBETA
U MOTYLIECTBA, AyX 3HaHUs U cTpaxa nepen Merosoi

HNoanna 14:26. [ToMouHuK e, CBATOU AyX, KOTOpbId OTel MOuET BO UMs MOE,
Hay4MT Bac BCEMY M HAIIOMHUT BaM BCE, UTO 51 TOBOPHUJI BaM.

HNoanna 15:26. Korna npuaét mnoMOHUK, KOTOPOTO S MOLLIIO BaMm OT OTia,— Aayx
UCTUHBL, UcXoasmuii or OTia,— oH Oy/eT CBUIETENILCTBOBATH 000 MHE.

HNoanna 16:13. Ho xorna npuaér oH — AyX UCTUHBI, OH HAMPABUT Bac KO BCEH UC-
TUHE, TaK Kak OyJeT TOBOPUTH HE OT ce0sl, HO YTO CIBILINT, TO U OyJIeT TOBOPUTH,
Y BO3BECTUT BaM O TOM, 4TO OyJeT.

Hesinust 2:4. Bce OHM UCMOJHWIKCH CBSITOTO JIyXa W CTalM FOBOPUTH HA Pa3HbBIX
A3bIKaX, Kak IyX JaBajl UM CIIOCOOHOCTb TOBOPUTb.

HMessnnsa 19:6. U xorna [laBen BO310Kni HA HUX PYKHM, HA HUX COLIEN CBITOH IyX,
Y OHU CTaJId TOBOPUTH HA S3bIKAX U MPOPOUECTBOBATH

1 Kop. 12:4. Ectb pa3Hble Japbl, HO 1yX OJHMH U TOT XKe€.

1 Kop. 12:11. Ho Bce 3Tu ACHCTBUS COBEPIIAET OJIUH U TOT K€ AYX, HAJEI A ITUMHU
JapaMu KaxJa0ro B OTJAEIbHOCTH IO CBOEMY JKEJIAHUIO

Heemuu 9:20. To1 gaBam UM CBOM JAOOpPBINA TyX, 4TOOBI cAenaTh UX OJlaropasyM-
HBIMH, HE JINIIAT UX MAHHBI U JaBAJT UM BOJY, YTOOBI YTOJSATh UX KAKIY.

Honanb 2:28,29. U OyaeT mocie 3TOro: s U301b10 MOU AyX Ha BCSAKYIO TIJIOTh, U Ba-
IV CBIHOBBS U JJ0Yepu OyyT MPOPOUECTBOBATH. Bammm crapukam OyayT CHUTHCS
CHBI, U Ballld IOHOUIN OYJYyT BUIETh BUeHUA. U naxe Ha CIyT M CIIY)KaHOK 5 U30-
JIBIO MOU IyX B T€ JHHU.

Hcxon 31:3-5. S ucnonnto ero boxxpum 1yxoMm, 4ToOBI Y HETO ObLIa MYIPOCTH,
IOHUMAaHKe, 3HAHUS H MAaCTEPCTBO BO BCSKOM JCIE, | JUIs BOIUTOIICHHS HIACH, UL
paBoTEI ¢ 30JI0TOM, CepeGPOM M MEbIO, ~ a TAKXKe JUIs 00pabOTKH KaMHeH, 4TG0l
BCTaBJIATh MX B ONpaBy, U JAJIsi 00OpabOTKU JpEeBECUHBI, YTOOBI JIeNaTh U3 HeE pas-
HOOOpa3HbIC U3/ICTHS.

Ilcanom 33:6. CnoBom Merosl coTBOpeHbI HeOeca, U TyXOM €ro ycT — BcE€ UX BO-
HUHCTBO

2 Ilerpa 1:21. moToMy YTO MPOPOYECTBO HUKOI'/Ia HE MOSBISAIOCH 110 BOJIE YEIOBE-
Ka, HO JIIOJIM TOBOPWJIM OT bora, TBUKUMBIE CBATHIM JTyXOM.

Pumasinam 8:16. 1 3ToT camblii 1yX CBUAETENIBCTBYET C HAIIMM JAYXOM, YTO MBI —

netu bora.

IIcanom 104:30. [Toceutaenis cBOM TyX — U OHU CO3JaHbI, U Tl OOHOBJISICIIH JTUIIO
3eMJIH.

IIcanom 33:6. CoBom MeroBsl coTBOpeHbI HeOeca, U TyXOM €ro ycT — BCE UX BO-
HHCTBO.
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Hcausn 40:26. [lognumuTe ri1a3a BBepx u nocmorpure. Ko corBopuin Bc€ 3to? Tor,
KTO BBIBOJUT BOMHCTBO 3BE3J M0 CYETY U HA3BIBAECT BCE MX 10 UMEHU. braronaps
M300MJTHIO €T0 MOIIY U OTPOMHOM CHJIE, BCE OHM Ha CBOUX MECTax.

Hcausn 46:10, 11. S pacckas3piBaio ¢ caMOro Hadaiga O TOM, 4TO OyJeT B KOHIIE, U C
JPEBHUX BPEMEH — O TOM, 4TO eII€ He caenaHo. S roeopro: ,,Moi 3aMbIcen uc-
MIOJIHUTCSI, U BCE, UYTO MHE YTOAHO, s cAenaro®. S mo30By ¢ BOCTOKA XUIIHYIO MTH-
1y, U3 JAIEKON 3eMJIM YEJIOBEKAa, KOTOPBIM MCIOJHHUT MOHM 3ambIcel. S oOBsSBHI
€ro M UCIOJIHIO. S 3aiymalt 3TO U CeNalo.

Hcausa 55:11. Tak u cj10BO, BBIXOAsIIEe U3 MOUX YCT, HEe BEPHETCHA KO MHE He-
HCNOJHUBIIMMCS, HO C/IeJIaeT TO, YTO MHE YTOHO, H OCYIIECTBHUT TO, JIf1 4ero
1 OCJIAJ €ro.

1 Hoanna 5:6. On, Uucyc Xpucroc, npuién nocpeacTBOM BOAbI U KPOBHU, HE
TOJIBKO C BOJIOM, HO U C BOJIOM U € KpoBbIO. M1 1yx — cBuaeTens 3ToMy, HOTOMY
YTO JIyX €CTh UCTHHA.

2) /lyx scuznu

IlIcasom 146:4. BoixoouT ayx €ro, U OH BO3BpAlIaeTcs B CBOIO 3eMII0. B TOT eHb
HCYE3AI0T €r0 MBICIH.

kK. 12:7. Torma mpax BO3BpaTHTCS B 3eMJIIO, II€ OH U OBLJI, a TyX BO3BPATHUTCS K
HWCTUHHOMY bory, KOTOpbIN €ro aai.

ITIcasom 104:29. CkpsbiBaelib CBOE JIMLIO — OHU MPUXOAAT B cMsiTeHHe. OTHUMa-
elIb UX JyX — JIMIIAKTCS KU3HU. M BO3BpaIllatoTCs B CBOM IMpax.

Hor 12:10. B pyke KOTOpOro ayiia BCIKOIO XKHUBYILIETO U AyX BCSIKOHM YEI0BEYECKOU
IJI0TH?

Hcausn 42:5. Tak rosopur uctuaHbii bor, HMerosa, koTopsiii corBopui HeOeca H
pacnpocTép ux, KOTOPBIM pacCTUIAET 3€MITIO C €€ MPOU3BEACHUSIMHU, TAET IbIXaHUE
JIIOJIM, )KUBYIIIUM Ha HEH, U 1yX XOASAIIMM I10 HEH.

Jlyku 8:55. E€ nyx BepHyscs, u oHa cpasy ke Bctana. M oH Benen, 4To0sl el manu
IIOECTb.

JIykn 23:46. Torna Mucyc rpomko 3akpuyai: «OTen, B TBOM PYKH BBEpPSAI0 MOil
ayx». U, ckazaB 310, OH ymep.

OTtkp. 11:11. Ho depe3 Tpu ¢ NMOJOBUHOW JHA B HUX BOILIEN AYyX >KM3HMU OT bora, u
OHHM BCTaJM Ha HOru. Torna Ha Tex, KTO 3TO BUJEIN, Halall CUJIbHBIN CTpax.

MaxoBa 2:26. /la, kak TeJio 6€3 Ayxa MepTBO, TaK U Bepa Oe3 jen MepTBa.

3) [yxoeénoe meno (4UCTbIE U HEYUCTHIE AYXH)

HNoanna 3:6. OT m10TH pOXKIAETCS MIIOTh, a OT JyXa POKIAETCS TYX.

HNoanna 4:24. bor ectb JlyX, U NOKJIOHSIOINECS EMY JTOJIKHBI TIOKJIOHSTHCA B 1yXe
U UCTUHE.

1 Kop. 14: 32. U napsl nyxa, JaHHBIE IPOPOKAM, JOJDKHBI OBITh IOJBIACTHBI MPO-
pokam,

EBpesim 1:14. He Bce iu 0HM AyXH IS CILY>)KEHHUS, IOCBIIIAEMBIE CIIYXKHUTb TEM, KTO
yHacleyeT crnacenue?

1 Ilerpa 3:18,19. Benw cam Xpucroc pa3 u HaBcerza ymep 3a rpexu, IpaBeIHblN 3a
HeNpaBeHbIX, YTOOBI NpUBECTH Bac K bory, Oyayuu nmpenaH cMepTH B IUIOTH, HO
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0:KMBJIEH B AyXe. 3aTeM OH MOIIENT W IMPOMOBEIOBAN JyXaM, HAXOMASIIUMCS B
TIOpbEME,

Jlykn 24:39. IlocmoTpuTe Ha MOW PYKH W HOTH: 3TO f. IloTporaiite MeHs W MO-
CMOTPHUTE, BECAb AyX HC UMCCT IJIOTU U KOCTGﬁ, KaK BUJUTC Y MCHSD).

Mapka 5:8. noromy uto Nucyc ropopun emy: «HeuncTsiii 1yX, BBIHAUM U3 3TOTO
YEJIOBEKaY.

4) /lyxoenocmp uenogeka

Pumasinam 8:16. 1 3TOT camblii 1yX CBUAETENIBCTBYET C HAIIUM AYXOM, YTO MBI —
netu bora.

Yucaa 14:24. A moero ciyxurtens Xau€sa s IPUBEAY B 3¢MITI0, B KOTOPYIO OH XO-
IIWJI, U €r0 IOTOMKHU OBJIAJICIOT €10, TaK KaK y Hero ObUl IPyroi AyX U OH BO BCEM
MTOBUHOBAJICSI MHE.

Ilcasmom 51: 10. Cozmait Bo MHE 4nCTOE cepaue, 0 boxke, v BIOXKH B MEHSI HOBBIH,
HEMOKOJICOMMBIN AyX.

Iputum 15:13. PagoctHoe cepare aenaet JUIo BecEnbiM, a cepaedHas 00i1b mopa-
KaeT AyX.

He3ek. 36:26. S nam BaMm HOBOE Cep/ili€ U BJIOKY B BaC HOBBIA JyX, YAaII0 U3 Ba-
el I0TH KaMeHHOE CEepALIE U 1aM BaM Cep/Ilie U3 IIIOTH.

Jdanuua 5:12. TOCKOJIbKY HEOOBIYaMHBIM IyX, 3HAHUS, CIIOCOOHOCTH TOJIKOBATh
CHBI, OOBSICHSITh 3araJiKi M Pa3Bs3bIBaTh y3IIbl ObLIN HaiieHbl B HEM, B JlaHumIe,
KOTOpOro Imapb Ha3zan Banracapom. Ilycts ke mo3oByT JlaHumiia, 9ToObI OH Jai
HCTOJIKOBAHUE.

Ocus 5:4. Ux nena He MO3BOJSIIOT UM BEPHYTHCS K CBOEMY bory, moTomy 4To cpe-
M HUX ayX Onyaa. OHu He nmpusHaT Merosy.

Mardesn 26:41. BonpcTByiiTe 1 HEMPECTAaHHO MOJIUTECH, YTOOBI HE BIACTh B UCKY-
menue. /lyx 6oap, a miaoTk crnaday.

Pumasinam 7:6. Ho Temeps MBI OCBOOOIUIUCH OT 3aKOHA, YMEPEB ISl TOTO, YTO
HAac KpEMKO JepKajlo, YTOObI ObITh padaMu B HOBOM CMBICIIE — IO IyXY, a HE B
CTapOM — I10 3alMCAHHOMY CBOJY 3aKOHOB.

Pumasinam 8:15. Bbl nonyunnu He 1yx paOcTBa, BHOBb HABOSIIUI CTpax, a MOIy-
YWJIM 1yX YCBIHOBIJIEHHUSI, U 3TUM JyXOM B3bIBAEM: «Assa, Oren!»

2 Kop. 7:1. Urak, goporue, umesi Takue oOemaHus, JaBaiiTe OYUCTUM ceOsl OT BCe-
ro, YTO OCKBEPHSIET IUIOTh U 1yX, COBEPLICHCTBYS CBATOCTh B cTpaxe boxkbeM.

5) Avixanue

HoB 9:18. OH He n1aét MHE EPEBECTH IbIXaHHE, MEPETOHIET MEHS TOPECTAMM.

W3 npuBeneHHbIX MPUMEPOB BUAHO, yTo CBAToi Jlyx, mpexne Bcero,

SIBJISICTCSI MCIIOJIHUTEJIEM BCEX IIAHOB bora OTHOCUTEIBHO TBOPCHUSA TYyXOB-

HOTO U (pu3myeckoro mupa, 3eminn u xu3Hu Ha Her (Mcams 55:11, cm. BBI-

me). Janee, Cearoii [lyx siBasiercsi Hocumenem ungpopmayuu, KoTopas

AaC€TCs BCEMY KHMBOMY Ha 3emie 1, B 4aCTHOCTH, YCJIOBCKY JIA IMOJHOLCH-
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HOW KW3HHM, JJIs1 00ecreyeHusl BCeX JKU3HEHHBIX MPOLIECCOB B OPraHu3Me OT
ero poxzaeHus 10 cMeptu. [Ipu 3ToM "eauHbIN KHUBOM Opranusm’ 3emiu
COBEPUICHHBINA U BEUHBIM.

Jlig nmydiiero MOHMMAaHUSA CYTH AYHIM U JyXa paccMOTpuUM o0pa3 u3
HaIel xu3Hu. B ponu 3Toro odpasa BO3bMeM KOMIBIOTEP, KaK UHTEIICKTY-
anpHOE YyCTpoicTBO. Jljis TOro 4TtoOBI KOMIBIOTED "OXMI", HEOOXOAUMO
MOAKIIOYUTh €r0 K 3JIEKTPUYECKOMY HMCTOYHHMKY MHUTAHHUSA. JTO €ro Jyuia.
Kak »snektposHeprusi oOecrieynBaeT MUTAHUE KOMIBIOTEpPA, TaK U KPOBb
oOecrieunBaeT nuTaHue opranusma. OJHAKO, OpraHU3M YeJIOBEKa 3HA4u-
TEIbHO CJIOKHEE KOMIBIOTEpa, TaK U (PYHKIMH KPOBU 3HAUUTEIHHO MIMPE,
YeM MpocToe oOecreyeHre Opranu3mMa YHEPrue.

A Tenepb BBEAEM B KOMIBIOTEP MPOrpaMMHOE 00eCreYeHHEe sl BbI-
MOJIHEHUSI He0OX0qUMbIX QyHKIHI. ITO ero ayx. Kak yesoBek 6e3 ayxa He
CMOKeT KUTh U pa3BuBaThes (lakoBa 2:26), Tak U KOMIIbIOTEP 0€3 NMPo-
TPAMMHOI0 00ecneYeHUsI He CMOKeT BBINOJIHATH CBOM (DYHKIIMH.

[Touemy >xe ckazaHo B ODKK. 12:7, 4TO mpu CMepTH YEJIOBEKa JyX BO3-
Bparurcs K bory? Jlemo B Tom, uto, cornacHo yuenuto Mucyca Xpucra, mo-

CJIC CYJAHOr0 AHA YMCPIIHUX KACT BOCKPCCCHUC K JKU3HU:

Noanna 11:24,25. Mapda orBeTtmia: «3Har0, 4TO BCTAHET MPU BOCKPECEHHUH, B TIO-
cieqHuil aeub». Mucyc ckazan eil: «1 — Bockpecenue u xu3Hb. KTo nposiBiser B
MEHS BEPY, JAXKE €CIIN U YMPET, OKUBET.

JlessHus 4:2. HEIOBOJIBHBIE TEM, UTO OHU Y4aT HapOJ U OTKPBITO TOBOPAT O BOCKpE-
CeHMM U3 MEPTBBIX Ha npumepe HMucyca,

Hesnus 24:15. 51 umero Hagexxay Ha bora, KOTOpyro U caMy OHM THTAIOT, YTO OYy-
JET BOCKPECCHUE MEPTBBIX, IPABEIHBIX Y HENTPABEIHBIX.

1Kop 15:12. Ecnu xe o Xpucrte nponoBeayercs, 4To OH BOCKpPEC U3 MEPTBBIX, TO
KAaK HEKOTOPBIE U3 BaC FTOBOPST, YTO HET BOCKPECEHUS MEPTBBIX?

1Kop 15:21. Bexap kak cMepTh — 4epe3 YENI0BEKA, TaK YEPE3 UEIOBEKa U BOCKpece-
HUE MEPTBBIX.

1Kop 15:42. Tak u BockpeceHue MEpTBbIX. CeeTcs B TIEHUM — BOCKpECAET B He-
TJIICHUH.

EBpesim 6:2. ydeHME O KPELIEHUAX U BO3JIOKEHUU PYK, O BOCKPECEHUU MEPTBBIX U
0 BEYHOM CYJ€.
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A d9TOOBI OXHJI TOT K€ YEJIOBEK, CO CBOCH MaMsAThIO, MPUBBIYKAMH,
BHEUTHUM BUJIOM, HEOOXOIMMO MPH €r0 BOCCTAHOBJICHUH U3 3JIEMEHTOB 3€M-
JIM BOCITIOJIb30BaThCs MHGOpPMAITMEH 0 HEM, TO €CTh, C IyXOM YeJOBeKa. JTO
HAIIOMHMHAET MPUBBIYHOE ISl HAC MEPEeHECeHne NHPOPMAIIUU C OJJTHOTO KOM-
npl0T€pa Ha JIPYrod C HCIMOJIb30BAHUEM KOMIIAKT-IUCKA, JUCKEThl WU
baenku.

Takast aHajorusi HABOJAUT HA MBICIb, YTO BOr MOXeT BOCHOIB30BATHCS
IyXOM YeJoBeKa, Kak mabioHoM, i nepeaaun nHpopmanuu (Yucma 11:17.
A 803vMy uacmv 0yxa, KOmopwviii Ha meobe, U 803J10J4CY HA HUX, U OHU OYOYm
nomozams mebe Hecmu My HOULy, SMom Hapoo, Ymoobbl muvl He HEC e€ OOUH)
WM JUTS CO37IaHus HOBOH kn3HH. OHaKO mocieHss nHpopMaius B bubmim
OTCYTCTBYET.

Crnenyet oOpaTuTh BHUMaHHUE Ha TO, 4TO 6 bubauu omcymcmeyem un-
Qopmayus o cocmoanuu dyxa uenoeexka, KOMopwlii nocjie cmepmu ueno-

eeka gepuyaca k bozy. llpnunna nonsitHa. Mucyc Xpucroc ckasan:

HNoanna 16:12. Emé MmHoroe ectb y MeHsi, 4TO CKa3aThb BaM, HO ceilyac Bbl He
CMO:KeTe BCE ITO MOHSATD.

[Tpuner Bpemsi, koraa bor gact Ham Oosibllie HHGOPMALIUK HA ATY TEMY.
A B HacTOfIEE BpEMsS HaM JOCTATOYHO MOHSATH, YTO AyX UMeeT uHpopMa-
LU0 U DHEPTUIO, KOTOPAsi TBOPUT U MOAIEPKUBACT KU3Hb, 4 AyIIa — TO Ca-
Ma xu3Hb. [Ipu 3TOM ayX moOJIB3yeTcs 3HEpruew, nocrymnaromend ot Iloss,
IIOCTOSIHHOTO MCTOYHUMKA 3Hepruu (rnasa §). 11 bor He Haka3bIBaeT AyX,

rnomMenias €ro B IICKJI0, ITOCKOJIBKY YCJIOBCK YKC ITOJIYUHUJI CBOC HAKA3aHHC!

He3. 18:4. Bot, Bce nymm npuHaaie:kat MmHe. Kak nyma orua, Tak v ayma cbl-
Ha NpUHALJIEKAT MHe. Jlylia, KoTopasi IpeluT, Ta YMPET.

HaHOMHIO, 4TO TO, YTO B MHUPEC HA3BIBACTCA z[ymoﬁ, B bubnun HaswiBa-

ercst nyxoMm. He myma Bo3Bpamaercs k bory (Ha He60), a gyx demoBeka. 1
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bor MosxeT BOCIONB30BaThCS STUM TyXOM Ui BOCCO3JaHHS KU3HU YeIOBeKa
(BOCKpeceHHe).

Ho npopomkaercs iu ’KU3Hb JyXa M0Clie CMEPTH YelloBeKa?

Heo0xomuMo OTMETHTD, UTO KU3Hb OOBEKTA XapaKTEPU3YETCs] HATUUH-
€M B HEM OOMEHHBIX IIPOLECCOB, CIOCOOHOCTBIO K pa3MHOXKEHMIO U T.A. Mc-
XOJsl U3 TaKOTO NMOHMMAaHUS JKU3HU, CTAHOBHUTCS\ TIOHSATHBIM, YTO MH(OpMa-
U HA JUCKE HE )KUBET, a XpaHUTCA. YTOOBI KOMIIBIOTEP OXKUJI, HEOOXOTUMO
MHQOPMALIMIO U3 JNUCKA MEPEHECTH B KOMIBIOTEP U 3allyCTUThH MPOrpamMMmy.
AHAJIOTUYHO TPOMCXOJUT U C JYXOM ueloBeKa, yxonsdmuM K bory mocie
cMmeptu uenoBeka: OH xpaHuT uHpopMaluio, KoTopod bor MoxkeT BocoJb-
30BaThCsl MPHU BOCCO3JAHMU, BOCKpECEHHUHU ueioBeka. COTBOpUB YENOBEKY
HOBOE TeJo, bor BBeneT B Hero nHGOpMAaIMIO U3 XPAHAIIETOCS TyXa U Yelo-
BEK 0KHBET CO CBOMM CO3HAHUEM M CBOMMH CIIOCOOHOCTSIMH.

CnenoBarenbHO, OyX NpH XpaHeHun y bora He (yHKuImoHupyer, He

MPOJI0JDKAET KU3Hb. OH TOJIBKO COXPAaHIET HHPOPMAIIHIO.
3.2. Yrto Ttakoe bo:xuii Cesarou dyx?

B camom nawane bubmuu roBoputcs, 4To "OH HOCHICS HaJ BOJOIO"
(bertue 1:2). U3 onucanust kpenienus Mucyca BUAHO, YTO, B TO BpEMsl Kak
bor 6bu1 Ha Hebecax, Cesaron Jlyx comen Ha Mucyca, "mogobHo roayoro"
(Matdes 3:16,17). Kpome Toro, Uucyc roBopui o Csitom Jlyxe kak o "mo-
mornrHuke" (Moanna 14:16).

Ha ocHoBanuu 3Tux u apyrux Mect [lncanus HEKOTOpPbIE MPUILLIU K BbI-
Boxy, 4To CBsaATo# JlyX - 3TO MuuHOCTH, MOA00HO bory, Mucycy u anrenam.
Hanpumep, Hanbosee BIUATEIbHBIE PEUTUU XPUCTUAHCKOTO MUpa Ha IMpPo-
TSOKEHUU MHOTHX BEKOB y4at, uTto CBsToit Jlyx - muaHocTh. X0Ts 3T0 00yde-
HUE CYILECTBYET y>K€ JIaBHO, MHOTHE JI0 CUX IOp €ro He MOHUMAIOT, a HEKO-

TOPBIC AaXXC HC COrJIaCHbl CO CBOMMHU JYXOBHBIMH HACTaBHHKaMMU. Har[pn-
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Mep, KaK MOKa3aJid HCCIE0BaHUsS OOLIECTBEHHOrOo MHEHHs, 61 mpoueHT
ONPOILIEHHBIX CUUTAIOT, YTO boxuil nyx - 310 "cumBous npucyrctBus bora
WJIM €T0 CUJIbI, HO He oTAeabHas dudHocTh" [1]. Ho uTo cka3zano B bubmmu?

Uccnenys bubnuro, Henmb3s He 3aMeTuTh, 4To CiioBo bora He moaTsep-
KAAeT yuyeHue o ToM, yTo Cestor [yX - 3T0 IMYHOCTB. PaccMOTpUM HEKOTO-
pbIE IPUMEPBHI.

1. Moann Kpectutenb ckazan cBouMm ydeHukam o0 Mucyce xak o Tom,
KTO MIPUJET nocie Hero: " kpeury Bac BOJOM ... HO UIYUIMNA 3a MHOM, CUJIb-
Hee MeHs... OH Oynet kpectuTh Bac Jlyxom CareiM" (Matdes 3: 11). Crass
B Napajuiesib KpeuieHue Bojol u kpemienne CesateiM [lyxom, MBan He mor
UMETh B BUY, 4TO CBATOU [[yX - 3TO JINYHOCTb.

2. B nome coTHHKA PUMCKOM apMuH, T1ie cOOpaach BCsS €r0 CeMbsl, aro-
cron ITerp pacckasan o ToM, uto bor momasan Mucyca®’ "Iyxom CBATHIM 1
cunor" (esuus 10:38). Bekope nociie atoro "comen Cesaroit yx" Ha Beex,
KTO ObLI ¢ coTHUKOM. B bubnuu ckazano, 4ro MHorue "ObUld MOpPaXXeHbI TEM,
yto nap Csitoro Jlyxa uznuics U Ha jdroAedl u3 apyrux HaponoB" (esHus
10: 44,45). Ucnonb30BaHHBIE 3/1€CHh CJIOBA BHOBB MOATBEPXKIAIOT, 4TO CBS-
Toi JlyX HE MOXET ObITh TUYHOCTHIO.

3. B bubnuu Hepenko onyHIEBISIIOTCA aOCTpaKTHbIE MOHSATHS, TakKue,
KaK MYJApPOCTb, pacCyAMTEIbHOCTb, IpeX, cMepTh U MWIOCTh (IIputum 8:1-
9:6; Pumnsnam 5:14,17,21; 6:12). Nucyc roBopui, uto "npasoma myopocmu
noomeepoicoaemcs ecemu ee oemvmu'", Wik 100peiMu nenamu (JIyku 7:35).
MynpocTh, KOHEUHO K€, HE TUYHOCTh, U y Hee HeT aeteil. [lomoOubM oOpa-
30M, CBsToi JlyX HENb3sl CYMTATh JINYHOCTHIO TOJIBKO ITOTOMY, UTO B HEKO-

TOPBIX OMONEHCKUX CTUXAaX OH OJYIIEBIISETCS.

" MMapannens: TOMa3aHus Ha LAPCTBO Hapeil ocymecTrisioch Maciaom (1 Camymra 10: 1), a mo-
Mazanue napei LlapcTsa HebecHoro - CBatbiM Jlyxom (Hesaus 2: 3,4).
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4. Unes, uro Cearoii Jlyx paBeH bory, He nmpucyrctByeT B bubnuu. Ona
Oblna maneka u nmepBbiM XpuctuanaMm. B "HoBo# kaToamdeckoil SHIMKIIOE-
nun" ormevaercs: "Berxuii 3aBeT He J1aeT HUKAKUX OCHOBAHHUI TyMAaTh,
yT0 Bokuii 1yX - 3TO JUYHOCTH ... Boxkuii ayx - 310 mpocro cuia bora".
B Tom xe ucrounuke ropopurcs: "B 6orvuuncmee cmuxos Hosoco 3asema
0yx bBoea uzobpasicaemcs kak Heumo, a He Kak KmMo-mo, 3mMo 0C0OeHHO oue-
8UOHO 8 napasnnenusme oyxa u cunvl boea".

5. Y3 bubnuu BunHo, yto Cesitoit [lyx - aTo cuna bora B aeiictBuu. Jta
MBICJIb TPOXOAHUT uepe3 Bcio bubmuro (Muxeit 3: 8; Jlyku 1:35; JlesHus
10:38). bonee Toro, "Hebecusrit Oter; nact Cestol [lyx BceM mpocsmmm y
Hero» (JIykm 11: 9, 13). Haxonsice Ha Hebecax, bor Moxer mociaTe CBOIO
JCHCTBYIOLIYIO CHJIy B JIF00O€ MECTO JYXOBHOH CQepbl U MaTepHalbHOM
Bceenennoii (Ilcanom 138:7).

[Tox BIOXHOBEHHEM 3TOM CUJIbI [laBHI COCTaBUII OJHU U3 CAMBIX Kpacu-
BBIX IICAJIMOB B UCTOpHH. "/[yx Hezo6bl 2060pun uepes memns, u e2o cioso Ovl-
J0 y meHs Ha azvike", - o0bsicHua JlaBuyg (2 Camywna 23:2). Utak, Mbl BU-
I1M, 4TO B 3TOM ciiydae bor nepenan uHpopmaiuio ¢ nomoiiso cBoero Jy-
Xxa.

bory He Hy»HO JIMYHO IPUCYTCTBOBATH TaM, IJIe¢ HEOOXOAUMO MPOSBUTH
ero JeMcTBeHHYI0 cuiay. OH POCTO MOXKET 3aJIecTBOBAaTh CBOM CBaToM Jlyx
U C TIOMOILBIO ATON CUJIBI JOCTUYb CBOEH L€, BBIIIOJHUTH BCE CBOM HAMe-
peHus.

6. C nomompto Cearoro Jlyxa co3nana Beenennas, ConHeuHnasi cucre-
Ma, 3EMJISL U BCE, UTO Ha HEW.

bor ucnonps3oBai cBoit Cstoli Jlyx 4pe3BbIYaiHO YNOPSIA0YECHHBIM
o0pa3oM. M3BecTHO, YTO HEyIpaBIIsIeMbIe ICHCTBUS BCET/la BEAYT B CTOPOHY
yBEJIMUEHUs Oecropsika, a He MopsaKa (3aKOH BO3pacTaHUsi JHTPONMHU). A

Hama BcenenHass ovyeHb ymopsinoueHa. CienoBarenbHO, poxacHue Bcee-
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JICHHOM HE MOJKET OBITh pPE3YALTATOM CJIy4asl MJIM HE3alJIAHUPOBAHHOMW U HeE-

KOHTPOJIUPYEMONM KOCMHUYECKON KAaTacTpodbl, HEKOHTPOJIUPYEMOTO BoIbIo-

ro B3pbiBa. 9TO HYXHO yuecTb TeM (hUM3MKaM, KOTOpbI€ BOCHPUHSUIA boJib-
o B3peIB kak (axT, ogHako otBepratoT bora, kak TBopua Beenennoit.

boxwuii nyx Takxke co3aan BBICOKOOPTaHU30BAHHBIA MU KUBOW IPUPO-
IIbl, B KOTOPOM MO>KHO YBUJIETb O€CUUCIICHHBIE MPUMEPHI CIIOKHOCTH, CUM-
METPUHU U KPaCOThI, KOTOPHIE TOBOPST O T€HUATBLHOM 3ambiciie. "Kak mHozo-
yucienusvl meou oena, o Heeosa! Bcé amo mul comsopun ¢ myopocmoio. 3em-
JIl noHa meoux npousgeoenuil... Tlocvlnaewv ceoti 0yx - u oHu co30auvl"
(ITcamom 104: 24, 30; beitue 1: 2; Mos 33: 4).

7. C nmomompto Cearoro Jlyxa 3anucana bubnus. "Bcé [lucanue 800x-
Hoeneno boeom u nonezno" (2 Tumodero 3:16). Uapimu cioBamu, bor Hero-
Ba depe3 Csaroii Jlyx moOykman CBOMX BEPHBIX CIYXKHUTEJICH 3amucarh €ro
cioBa u Mbiciu (1 @eccanonukuiiniam 2:13).

8. C nmomompro Cearoro Jlyxa Boxkbu CIlyKUTENH TOYHO IpPEICKa3bIBa-
nu Oyayiee. Anoctoi I[letp oObsicHuN: "Bol npesicoe ececo 3naeme mo, umo
HU 00HO npopouecmeo 6 llucanuu ne npoucxooum om YbUX-TUOO JUYHBIX
UCMOJIKOBAHULL, NOMOM) YMO NPOPOYECMBO HUKO20A He NOABIANIOCL NO 80
yenogexa, Ho noou 208opunu om boza, osusxcumvie Ceamoim /Jyxom» (2 Ilet-
pa 1:20, 21; Uowuns 2:28 ).

Wrak, bor, utoObI nenate Oosbmive aena, nockutaeT Cesroi Jyx. Ta-
kM oOpasom, [{yx - a3To He cam bor, a cuna bora, ¢ moMoIe0 KOTOpoi OH
TBOPUT BCE, YTO XO4eT. MaTepuaibHOE TBOPEHUE CBUAETEILCTBYET O MOTY-
yeit cuite Cesitoro Jlyxa bora, koTopblii 001agaeT HeUucUepIiaeMou sHEpruei
(Pum. 1:20).

OrpoMHyr0 poib B XU3HH yesnoBeka urpaer Cesaroil Jyx. Ilockonbky
YeJIOBEK CO3/1aH 1o 00pa3y u nmojgoduto TBopla, OH HaJleNeH U IJI0JIaMU Ay-

Xa, XapakTepHelMu 111 TBopua:
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Iamaram 5:22,23. [1nox ke gyxa — 3TO J1000Bb, Pal0CTh, MUP, 10Jr0TEpPIeHHE,
a00poTa, 100poaeTeIbLHOCTb, Bepa, KPOTOCTh, camoobiaganue. [Ipotus Bcero
3TOTO HET 3aKOHa.

B mpotuBOBec 3TOMY CaTaHMHCKHI MHp OTOpachIBaeT IUIOABI ayXa, a

BMCCTO 3TOI'0 AACT KCJIaHUA U ACJ1a ITJIOTH:

Ianaram 5:19-21. A nena niaoTu SBHBL, 3TO — OJIy1, HEYNCTOTA, PACIIyTHOE TO-
Be/leHHe, H/A0JIONOKJIOHCTBO, CINMPUTHU3M, BpPakKaa, pa3iopbl, PeBHOCTb,
BCIIBIIIKYM THEBA, CCOPbI, Pa3/ieieHusl, CEKTAHTCTBO, 3aBUCTh, MIbSHCTBO, KY-
Te:KM M ToMy moaoOHoe. O Takux JAenax MPeroCTeperail Bac, Kak U IpexIe
npeAocTeperal, 4To MOCTYMAIOIINE TaK apcTBa bora He HacIEayIOT.

[I;moap! nyxa HYy»KHBI YEJIOBEKY ISl COXPAaHEHUs KU3HU Ha 3emiie. Benp
TOJIBKO JTFOOOBB JIFOZICH K OJMKHEMY, KO BCEMY )KHBOMY Ha 3eMJIe MOXKET CO-
XPaHUTh KU3HB. TOJBKO MPU HAJTUMYUH JTFOOBU MOKHO HCIIOJIHHTH 30JI0TOC

IMPpaBHJIO ) XNU3HU:

Matdes 7:12. Utak, Bo Bcém moctynaiite ¢ JIOAbMH TaK, KaK XOTHTe, YTOOBI
OHM MOCTYIAJHM C BAMM, IOTOMY YTO B 3TOM 3akoH u [Ipopoku.

A Kkak genatb 100po JIFOISIM, €CITH JTF0OOBH OTCYTCTBYET?

OtcyTcTBHUE JIIOOBU MPUBOJIUT K TOMY, YTO YEJIOBEK 3a CUET MpeHeOpe-
KEHHsI MHTEpECAMM IPYI'MX, MHTEpECaMH JKU3HU B LI€JIOM OyJleT BECTH Ipe-
CTYIIHYIO J€ATEIbHOCTD, LENbI0 KOTOPOH SIBISIETCS BIACTh U JMYHOE OOora-
meHue. K coxanenuto, OTCyTcTBHE JIFOOBH CpElU JIFOJEH CEroJIHs HEOCIO-
pumo. CrenctBueM 3TOro OyneT JUIIb YHHYTOKeHHe KU3HH Ha 3emuie.
CTaHOBUTCS CTpaHHBIM, UTO JIFOJIU PAJIU HBIHELIHETO 00OTralleHNs 00peKaloT
HA YHUYTOKEHHE BCIO HUBUJIM3ALUIO M caMHX cels!

Hcxons n3 3akoHa moao0usi, MOXKHO MPOaHAIM3UPOBATh JKU3Hb KIIETOK
B OpPraHuM3M€ 4Y€JOBEKa WJIM KUBOTHOTO. 3/1€Ch UEJIOBEK BBICTYNAET B POJIH
rocyJapcTBa, a KJIeTKa - ero rpaxkaaHuH. KieTka Bceria BIIOJHAET 30J10TOE
MPaBUIIO, TTOCKOJBKY OHA CAMOOTBEPXKEHHO TPYIUTCS Ha OJaro opraHusma,
[0JTy4asi OT HEro a/IEKBaTHYIO OT/Aayvy.

[IpencraBeTe cebe, uTo cpenu AeBsATH MmiIonoB ayxa (I'amaram 5: 22,23)

YCJIIOBCK MMECT JIMIIb IO «pagoCTby». Takol 4eoBek 6y,Z[CT PadoBaTbCA,
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KOT'/Ia YBUJUT CTpaiaHusi OJMKHET0, KOT/1a CMOXET MPOSBUTH CBOM caii3M U
T.1. A 3T0 yxe aena miotu rpexoBHoi (I'amatam 5: 19-21), cpeau KoTopbix
€CTh BpPaXJa, CCOPbI, 3aBUCTh, 'HEB, pacrnpu U T.M. OOILIECTBO C TaKUMHU
HAaCTPOCHUSIMHU U B3aUMOOTHOILIEHUSIMA HE CMOXET BBIKUTBH!

Takum 0Opa3om, SICHO, YTO HY?KHO UMeTh Bce 0e3 HCKIKYeHHs MI0bI
ayxa.

A Ternepp npoaHaNIM3UpyeM IUIOA ayxa - Bepy. Jlroau, KoTopsle oTBEp-
rator bora, cuutaror, yTo Bepa B bora cnemnas, paccuMTaHHas Ha JIIOAEH C
HU3KAM UHTEJUIEKTOM, HE UMEET J10Ka3aTelbCTB. OCTAaHOBUMCS HA 3TOM IIO-
npoOHee.

Bepa ouenb BaxkHa B moBceqHEBHOM MU3HU. Korna Mbl ycTpanBaeMcs Ha
paboTy, MBI BEpUM, 4TO HaM OyIyT miuaTuTh. Korjga Mel cakaeM B 3eMITIO ce-
MEHa paCTeHUW, Mbl BEPHM, YTO OHU B30HAYT, BBIPACTYT M JAAYT ILIOABI
(uHade 3ayeM uX cesaTh?). Mbl BepuM, YTO HAIM JPY3bsi HAC HUKOTJA HE
nonBenyT. Korna mel, Oyayun O0JbHBIMH, JIEUUMCS, MBI BEPHM, YTO MOIpa-
BuMcs. Korna Mbl yuuMcs B YHUBEPCUTETE, Mbl BEPUM, UTO CTAHEM CIIEIUA-
JMCTOM CBOETO JieJla U MOJyYUM COOTBETCTBYIOIIUNA CEPTHU(PHUKAT (AUILIIOM).
Mps1 BepUM B CyHIECTBOBaHHE 3aKOHOB, YINpaBIsOMKX Beenennoil. M Hama
BE€pa OCHOBBIBAETCS HA 3HAHUAX, NOJYYEHHBIX IPU U3YYECHHUH KU3HU, 3EMIIH
u Becenennon.

Touno Tak u Bepa B TBopua, B €ro CyleCTBOBaHHE Oa3upyercsi Ha

aoKaszareabcrBax. B bubnnu ckazaHo:

EBpesim 11:1,3. Bepa — 310 000cCHOBaHHOE 0KHJaHHE TOI0, HA YTO HA/NCIOTCH,
OYeBH/HOE [0KA3aTeJbCTBO CYUIECTBYIOIEr0, XOTS U HeBHAMMOro... Bepoii
MBI IOCTUIaeM, YTO CHCTEeMBbI Bellled yCTpoeHbI ci10BoM bora, Tak 4Tro BUau-
Moe IPOU301LIO0 U3 HEBHIUMOTIO.

Tonbsko TOorga bor cranoBurcs IJIs1 HaC pC€ajibHBIM, KOT'ZJa Be€pa B HEIO
MOAKPEIIACTCH 3HAHUAMUA U OCHOBBLIBAECTCS Ha yﬁeﬂl/lTeJIbeIX AOKa3a-

TeabcTBax. JloOpoe cepue u axaa 3HaAHUM MpaBbl JOJDKHBI TOOYKIATh
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HacC IpUIUPUIUBO UCCICAOBATH IMOJYUYCHHEBIC JOKA3aTCIILCTBA U ITIO3BOJISITE UM

BECTHU HAC B NMPaBUJIbHOM HampasieHuu. B bubnuu ckazano:

IIput. 14:15. HeonbITHBII BEPUT BCAKOMY CJIOBY, 2 PaCCyAUTENbHbIA 001yMbI-
BaeT CBOHU IIATH.

Jtonu cBs3pIBaOT JII0OOYI0 MHGOPMAIIHIO, TIEPEIaBAEMYI0 Yepe3 Cpe-
CTBa MaccoBOW WH(MOpPMAIMU WM KHUTH, C MPUCYTCTBUEM pasyma. Ho He
uHpopmanuio, 3aioxeHHyo B JIHK! DBomOUMOHHCTBI CYMTAIOT, YTO 3Ta
uH(opMalMs BO3HUKIIA cama Io cebe, IPu 3TOM KaKuM-TO 00pa3oM ceds 3a-
TMHCAB.

Hama JIHK moxoka Ha HaOOp MHCTPYKIIMM, COTJIACHO KOTOPBHIM (DYHK-
HUOHUPYET TEJNO, €r0 OpraHbl, KIETKU. boiiee TOro, B 4emoBeKa 3aJI05KEHO TO,
YTO HEJb3SI OOBSICHUTH B PAMKaX TEOPUH IBOJIIOITUH:

1. YenoBek mMeeT MO3T, KOTOPBIM €IlI€ HE HAy4YWJICS TOJIb30BATHCS B
MOJTHOW Mepe, TTOCKOJIbKY OH UMEET 3HAUYNTEIHHO OOJIBITNN MOTEHIIUAN, YeM
MOYHO BOCIMOJIb30BaThCSI B T€UEHUE OJIHOW >KM3HHU. DTO CaMbIU CIIOAKHBIN
0o0bekT Bo Bceenennoit. Ero Mor co3garh KTO-TO 3HaYMTEIBHO OOJiee MOTY-
ILIECTBEHHBIM, YEM UYECIIOBEK.

2. CII0COGHOCTD Ye/IoBEKa MPOSIBIIATH ATbTPYH3M - GECKOPBICTHYIO 3a-
00Ty O IpyTHX.

3. CriocoOHOCTD K aOCTPAaKTHOMY MBIILICHUIO.

4. Co3HaTeabHO CTaBUTh MEpea CO0O0H 1eb.

5. CTpouTh IIaHBI.

6. HaxoauTh yA0OBOJIBCTBYE B pEAIN3ALUN [JIAHOB.

7. IIposiBIISITH TH0O00Bb K UCKYCCTRY.

8. CTpeMHTbCS K 00YUYEHHIO.

9. IIposiBASATH N300pETATETBHOCTD.

10. TIposiBASTH TBOPUECKOE BOOOpAXKEHHE.

48 AHBTp}/I/I3M — @HTOHHM [0 CJIOBA 320U3M.
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11. OGnanate HPaBCTBEHHOCTBIO, KOTOPAsl MO3BOJISIET pa3inyaTh 100po
U 3710.

12. ImeTb cOBECTh, KOTOpasi yIIPEKAET YEJIOBEKY, KOI/1a OH OIINOAeTCs.

13. ImeTs omymieHue cyactbs B apeHuu. lleapocts.

14. imeTs olylieHre KpacoThl.

15. IIposiBAsITH pafoCcTh, KOTAa JIIOOUT U Ha ceOe OIyIaeT JII0OOBb.

16. iMeTh 4yBCTBO BPEMEHHU U BEUHOCTH.

17. lnTepecoBaTbcs CBOMM MPOUCXOKIECHUEM U MEPCIEKTUBON KHU3HHU,
UMETh JKEJIaHHUE MOHATh, KTO 32 TUM CTOMT, UCKATh MPUYMHBI U OCHOBAHUS
KU3HH.

[ToHsITHO, YTO BCE ATO €CTh B YEJIOBEKE, IOTOMY YTO OH CO3JaH «1no 00-
pasy u noooouoy!

Kpome obmeit unpopmaruu, JJTHK Hecer nacneacrBennyo uHpopma-
LU0, Pa3IMYHYI0 y Pa3HBIX JIOAEH, Onaroaaps yeMy JI€TU MOX0XKH Ha CBOMX
poauTeNel, Kak Mo BHEIIHUM MpU3HAKaM, Tak U 10 yMy. DTy WH(OPMALIUIO
aBTop Ilcaima 139 o4yeHb TOYHO OmuMcan MPOCTHIM SI3BIKOM, [TOKA3aB HETIpe-

B30MJICHHYIO MYJIPOCTh TBOpLA:

IlIcasom 139:16. TBou riasa BuaeJm MO 3apoAablill, B TBOeH KHHMre ObLIH 3a-
MHCAHBbI BCE €r0 YaCTH M [HH, KOI/la OHH ObLIM 00pa30BaHbI, TOIA KAK HU
OJHOM M3 HHUX el He ObLIO.

A Tenepb cpaBHUTE 3Ty MHGOPMAIMIO C TEM, YTO 3alMCAHO B JIPYrUX
JIPEBHUX PEITUTUO3HBIX KHUTAX, HATTOJIHEHHBIX MU(BaMU U TIPEAPACCYAKAMHU.
Uewm crnoxuee uHdopmalmsi, TeM OOJbIIE UHTEIUIEKT HYXKEH I €€ 3a-

nucu. Jlia 3anucu koaa JJHK HykeH cBepx4esioBe4eCKMid MHTEUIEKT!
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3.3. llapanuaeas mexay Cearbim lyxom u Ilosaem.

CnenoBatenbHo, Cstoir [[yx ob6mazaeT BO3MOKHOCTBIO TOJB30BAThCS
HeucueprnaeMol SHEpPrueil M WCIONHSIET BCE TO, IJISl Yero €ro IMoChIIaeT

TBopew.

Ucaus 55:11. Tak u c10BO, BBIXO/silEe U3 MOMX YCT, HE BEPHETCSI KO MHE HeHC-
MOJIHUBIIUMCS, HO ceJIaeT TO, YTO MHE YIOJHO, M OCYIIECTBUT TO, JAJIsl Yero s
1oCJ1aJ ero.

MBI BUAMM, YTO TaKHE K€ XAPAKTEPUCTUKHU HYKHO IIpeaocTaBuTh [loiro
(cm. I'maBy 8), yToOBI OHO OOecmeumsio co3faaHue BcemeHHo# U ero BOJIO-
LUIO.

Jl1st yenoBeka OJJHUMHU U3 TJIABHBIX MOTPEOHOCTEN SIBISIOTCS AyXOBHBIC
noTpeOHOoCTH. B 3aBucuMocTH OT 00pasa KM3HHU YeJIOBEKa €ro JyXOBHOCTh
MOXET CHajaTh, a MOXKET pacTh. OHa MOKET HAXOAUTHCS B TADMOHUHU C AY-
xoMm J1100BHu TBopua, nnu ¢ xyxom 3jaa Caranbl. OT 4ero 3To 3aBUCUT?

[Tockomnbky Ilone u CesiToit JlyXx OKa3bIBalOTCS TOXKIECTBEHHBIMU, (Pu-
3UKY JIETKO MOHATh MEXAHU3MBI TYXOBHOIO pocTa. J[JI1 3TOro Hy’HO BCIIOM-
HUTb, YTO B3aUMOJICUCTBUE MEK/Yy AJIEMEHTAPHBIMU YACTUIIAMU YEPE3 IOJIe
OCYUIECTBJISIETCSL C y4aCTUEM BUPTYaJbHBIX OO30HOB - MEPEHOCYMKOB B3aU-
MOJCHCTBUS: OOMEH BUPTYaTbHBIMU 0030HAMU BBI3BIBAET BCE BUIBI (hU3UUE-
CKHMX B3aUMOJICCTBUN. AHAJIOTUYHO U HA TyXOBHOM YpPOBHE.

Ecnu yenosek, Oyayun AJyXOBHO HECOBEPUICHHBIM, BBIIIOIHSIET OIpEe-
JeHHble neucTBus Wit bora, To nepenaer bory yacTuuky cBO€d NyXOBHOCTH
(BupTyanbHble 0030HBI). bOor B OTBET Jlae€T YEIOBEKY CBOIO COBEPUICHHYIO
JyXOBHOCTb, YTO MPUBOAUT K JYXOBHOMY pocTy 4esnoBeka. [Ipu sTom komiu-
yecTBO boxkbero /lyxa, moyiydeHHOTO TakUM OOpa3oM, MOXKET 3HAUUTEIbHO
IPEBBIIIATH TO KOJUYECTBO JyXa, KOTOPOTO JIOCTATOYHO ISl (PYHKIIMOHUPO-
BaHUs OpraHu3Ma uyesnoBeka. B aToM ciydae roBopsT 00 M30BITOYHOM TyXOB-

HOCTHU B OpPraHMn3McE 4cCJIOBCKA. A ITOCKOJIbKY YCJIIOBCK, 06pa3H0 roBops, Co-
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3JaH U3 FHHHBI(BHCMCHTOB 3CMHH),TO OKa3bIBACTCsA, YTO KOJIHMYCCTBO AYy-
XOBHOﬁZBOHBINKDKGTBH&HHTCHBHO MMPCBbIIIATh TO KOJIMYICCTBO, KOTOPOC I10-

MEIIAETCS B 3TOW MIIMHSHOU MOCYINHE:

2 Kop. 4:6,7. Ilotomy uto cam bor, ckazaBmmii: «/la BoccusieT CBET U3 ThbMBbI»,
OCBETHJI HaIllA CEP/IIia, YTOOBI JIUIIO XPUCTA 03aPHIIO0 UX CBETOM CIIABHOTO 3HAHUS
o bore. OmHaKko 3TO COKPOBUIIE HAXOAUTCS y HAC B TIUHSHBIX COCYJaX, 4TOOBI
CIJIa, MpeBbIAKINAs 00bIYHYI0, OblTa 0T bora, a He oT Hac.

Takum 00Opa3om, MOCTENEHHO MbI MOXEM HaIOJHATH ceOsl "MyXOBHOM
BOJIOI". ITOT mpouecc J0/KeH JIUThCS BCHO CO3HATEJIbHYIO )KH3Hb.

AHayioruyHo, aercTBys "Bo Ojaro" CaTaHbl, TO €CTh, MPOSBIAS 3JIbIE
MOCTYIKH, MBI OyJIeM OT HETO MOJIy4aTh €ro 37yl AYXOBHOCTh. JTOT MpO-
LIECC JOCTATOYHO OBICTpBIN. {151 mpuMepa MOKHO NPUBECTH CCOPY MEKITY
AByMsl ynpsiMbiMH Jinamu. CHavasa paszgaercst OpaHb, IOTOM JApaka, a Io-

TOM... Yxac!
3.4. AHTpOonHBII npuHUIKMI BO BeesieHHOM

HccenenoBanne mporecca BOSHUKHOBEHUSI M pa3BUTHsA BceneHHOU, co-
IJIACOBAaHHOCTh (PU3UYECKMX 3aKOHOB IMPHUBEIM MHOTHX HCCIEAOBaTeNe K
IOHATUIO AHTPOITHOIO IPUHIMIIA, COIVIACHO KOTOPOMY YEJIOBEK 3aHUMAET
LEHTPAIbHOE MOJIOXKeHHe Bo Beenenuoii’ [2]. JIpyrHMH CIOBaMH, YelOBEK
MOT TIOSIBUTBCSI TOJIBKO IIPU TAKUX (PU3NYECKUX 3aKOHAX, KOTOPbIE EHUCTBY-
10T Bo Bcenennoit. He3HauntenbHble OTKIOHEHHS] B (PU3MYECKUX 3aKOHAX
(Ipyrue KOHCTaHTBI CUJIBHOTO, CJIa0O0T0, 3JEKTPOMAarHUTHOIO M TpaBUTAIH-
OHHOT'O B3aMMOJIEICTBUSI, IPYrUe 3aBUCHMOCTH OT PACCTOSIHUSA U T.I1.) 00sA3a-
TEJIbHO MPHUBEIH Obl K HEBO3MOXKHOCTH CO3/IaHUS KU3HU U, B YACTHOCTH, Ue-

JIOBCKaA.

* Ha camoM JielTe aHTPOIHBIH PHHIIAI OYEHb CY’KAeT 3aKOHBI BOSHHKHOBEHHS 1 SBOJIOLHH Bce-
JICHHOM, KOTOpBIC HANPABIICHBI HA CO3JJAaHHE B HAIIEM YeTBIPEXMEPHOM Mupe pa3yMHOM XKHU3HH Ha
BCEX €0 UePapXUIeCKuX ypoBHAX (cM. [maBy 8).
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Bnepsrie antpornubiii npunnun cpopmynuponan dukke B 1961. anee
ATOT MPUHIUI PAa3BUBAJICA U3BECTHBIMH aHTJIMHCKUMU (PU3MKAMHU U acTpo-
¢dbuzukamu (KemOpumkckas mkosa, ocHoBanHas I1. Jlupakom).

TeopeTuku BBIACTAIOT CIA0BI U CHIIBHBIN aHTPONMHBIA NpUHIUNEL. [Ipu
ATOM CJa0blii AHTPOMHBIA NPUHIMUI OMNEpUpyeT Oe3rpaHUYHBIM YHCIOM
HEB3aUMOJICUCTBYIOIINX BCENEeHHBIX, B OJHOM U3 KOTOPBIX BO3MOXHO BO3-
HUKHOBEHHE KU3HU.

[Ipu cuibHOM aHTPOMHOM MpuHIMIE BceneHHas A0JKHA OBITH YCTPO-
€HHBIM TakuM 00pa3oM, YTOOBI OOECHEYUTh BO3MOKHOCTH CAMOIIO3HAHMS
[3]. «Bcenennas (a cienoBaTelbHO U (PyHIAMEHTAIbHBIE TAPAMETPHI, OT KO-
TOPBIX OHA 3aBUCHUT) JOJKHA OBITH TaKOM, YTOOBI B HEM HA HEKOTOPOM 3Tarie
ABOJIFOLIMH JTOMYCKAJIOCh CYLIECTBOBaHUE HalJroaaresein» [4], To ects, Bee-
JIeHHAA 0bl1a CKOHCMPYUpPOo6ana 011 Hauwie2o cywiecmeosanusn. Ita Gop-
MyJIa U3BECTHA TAK)KE KaK TEJICOJIOTUYECKUN apTyMEHT, COIVIACHO KOTOPOMY
I60NI0UUA ACNACMCA OCYULECM E/ICHUEM 3apaHee OnPeOeIeHHOU Uell.

B XVIII u XIX Bekax OOJIBIIMHCTBO YYEHBIX MPHUACPKUBAIUCH TOTO
MHEHMS, YTO TJIABHOM JBHKYLIEH CHIJIOM BO BCEIIEHHOM SABIIAETCS HBIOTOHOB-
CKasl CWJIa IPUTSHKEHUSI, COTJIACHO KOTOPOM IPOLIECCHI B HEM OCYLIECTBIISIOT-
C MEXAaHWYECKH C TOYHOCTBIO XOpPOIIO HACTPOEHHBIX 4acoB. OJHAKO He-
CKOJIbKO CMYIIQJIA HEMOHSTHBIE M 3aXBaTHIBAIOIINE JOCTUKEHUS B MUPE KU-
BOTO.

A. DHHIITeWH mocTaBui nepen ¢uzukamu npodsemy: "Ilouemy Bcee-
JICHHAsi IMEHHO TaKasi, a He HHas?" Bce 3aK0HBI OKa3aJuch HaCTOIBKO CO-
IJIACOBAHHBIMU, YTO BCJEACTBUE 3TOTO MOSBUIMCH YCIOBUS Uil MOSBICHUS
KU3HU U pazyMa. DTO BBI3BAJIO CPEAU CIIELHUAIMCTOB U PACTEPSIHHOCTD C OJI-
HOI CTOPOHBI, M 3HTY3Ha3M U BJOXHOBEHHUE - C IPYTOM.

Ha ypoBHE HEXMBON NPUPOABI CYIIECTBYIOT CIIOKHBIE CTPYKTYpPHBIC

oOpasoBaHms (sIpa aTOMOB, aTOMBI, MOJICKYJIbI, TIJIAHETHI, 3BE3/IbI, TaJaKTH-
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K1), JUIsl BOSHUKHOBEHUSI KOTOPBIX HEOOXOJUMBbI YpE3BBIYAHO TOHKO COTJIa-
COBAaHHBIE MEX]Ly CO0O0I MUPOBBIE KOHCTAHTHI (KOHCTAHThHI CHJIBHOTO (O, CJIa-
00r0 0y, JIEKTPOMATHUTHOI'O O ¥ TPABUTALIUOHHOIO O, B3AUMOJIEHCTBUA).

CoOCTBEHHO, ATH KOHCTAaHThl BO3HUKJIM U3 CPABHEHUS MEX]y MOTECHIIN-
ajmamMu COOTBETCTBYIOIMX B3anuMoOJAeUCTBUU. Hanpumep, 3aBUCHMOCTB CHUJIBI
KYJIOHOBCKOTO (3JIEKTPOCTATUUECKOI0) U TPAaBUTALIMOHHOTO B3aUMOAECHCTBUN
OT PACCTOSIHHUSI MMEET OJIMHAKOBBI Xapakrep. B uuciurene cTout KBajapar
cooTBeTCTBYIOLIEro 3apsiaa (¢” 1 Gm®). OJHAKO BENMUYMHA TAKOTO B3aHMO-
JEUCTBUS 3aBUCUT OT BbIOOpA €IMHUILl U3MEPEHUS, YTO MEIIAET BO3MOKHO-
CTH XapaKTepHu30BaTh COOTBETCTBYIOIEE B3aumojeiicTBue. UToObl obier-
YUTh CPABHEHUE B3aMMOJCHUCTBUM U pELICHUE 3a/1a4 KBAHTOBOW TEOPHUM I10O-
7151, U3 yKa3aHHBIX BEJIMYUH CO3JAI0T O0e3pa3MepHble KOHCTAHTHI C TOMOIIBIO
YHUBEPCAIBHBIX KOHCTAHT h u ¢. Takum 006pa3zom, moxydaemM KOHCTAHTHI

0. = e*/hic, o, = Gm’*/hc (3.1)

BuiHO, 4TO KOHCTaHTA 3JEKTPOMATHUTHOTO B3aUMOJEHCTBHS 0 CTPOIrO
paBHa COOTHOILIEHUIO CKOPOCTH JIBM)KEHUS JIEKTPOHA HA MEPBOl OOPOBCKOM
opOuTe aTomMa BOI0PO/a U CKOPOCTH CBETA.

ITockonpKy BeNMYMHA KOHCTAHTHI Oy 3dBUCHT OT BEJMYMHBI I'PABUTAIM-
OHHOI Macchl, BEIMYMHA KOTOPOM B OOIIEM Cllydyae MOXKET ObITh IPOU3BOJIb-
HOM, 0OBIYHO (PUKCUPYIOT 3TY MAcChl, CUMTasl €€ paBHON Macce MPOTOHA.

Jlia cnaboro v CUIBHOIO B3aUMOJIEHCTBUM TaKUX MPOCTBIX COOTHOLIE-
HUIl He CyIEeCTBYET (TOYHEE, X MOXHO M300pa3uTh M0 aHAJIOTMM C BBIIIE
MPUBEICHHBIMH 3alMCSAMHU, OJHAKO, HE SICHO, YTO TaKOE€ 3apsia ciaboro u
CWJIBHOTO B3auMOJeNCTBUsA). B pesynbraTe NpoBeneHUs MHOTOYMCIIEHHBIX
HCCJIEIOBaHUM ObLIO YCTaHOBJIEHO, YTO paclaj, 4acTULl, KOTOPBIM yrpaBiis-
eTcsi cnabbIM B3aUMOJICHCTBUEM, MOJIHOCTHIO XapaKTePU3YEeTCs] KOHCTAaHTOU

cDCpMI/I. B takom ciy4dac s cimaboro BSaHMOHCﬁCTBHH MOJKHO 3aIIMCaThb
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G 2
. =% (3.2)

Cnaboe B3aMMOJCICTBUE TaKKe OIpPENENsieT MPOLECChl CTOJKHOBEHUS
HEWTPUHO C BEIIECTBOM.

3HAUUTENBHO CJIOKHEE OKa3ajach 3a/1adya ONMCAHUS CHJIBHOI'O B3aHMO-
nerctus. st paccTOAHUM, HE MPEBBIIIAOIIMX pa3Mepbl IPOTOHA, CUIBHOE
B3aMMOJICIICTBIE 00YCIOBICHO OOMEHOM TJIIOOHAMH MEXAYy KBapkamu. Be-
JMYMHA 3TOr0 B3aUMOJEUCTBUS Majgaet 1o Hyya npu » — 0. Kpome toro, Be-
JIMYMHA KOHCTAHThI CUJIBHOTO B3aUMOJECHCTBHS YMEHBIIAETCS C YBEINYECHHU-
eM macchl. CienoBaTenbHO, BEJIMYMHA KOHCTAHTBI CHJIBHOIO B3aHMMOJIEH-
CTBHUS O IOCTOSIHHA JIMIIb JUIS 3aJJaHHOM Macchl. B acuMnrornueckom npu-

OJIVOKEHU U

-1

a~ 2] (3.3)

m,

CrnepoBarenbHO, Ipyu m — o« o5 — 0. B npotuBHOM citydae, korga m —
m,, 05 — o0. [ToCKONBKY ¢ yBeIMYE€HUEM MAcChl YMEHBLIIAETCS PACCTOSHHE
(nmuHa BosHBl KommroHa), mpuBEAEHHbIE COOTHOUIEHMSI MOKA3bIBAIOT, UTO
KOHCTaHTa (O YBEJIMYMBACTCS INPU YBEIWYEHUU PACCTOSHUSA 10 BEIMYMHBI
paguyca NMpOTOHA, TAK YTO 3TO B3aHUMOJEUCTBHUE CTAHOBUTCSA NPENATCTBUEM
JUIsL BbUIETa KBAPKOB M3 aJpoHa. Takoe MOBEACHHE CUIBHOIO B3aUMOJECH-
CTBHSI MEXIy KBAPKaMHU IOKa3bIBAET, YTO SAECPHBIE CUIIBI HEBO3MOXKHO OIM-
CaTh TOJBKO C HCIIOJIB30BAaHMEM 3TOro B3aumonaeucrtsus. [loaromy s onu-
CaHUsl CWJIBHOI'O B3aMMOJCHCTBHS MEXIY HYKJIOHAMH B SIPAX HCHOJB3YHOT
AMITMPUYECKUH ITOTEHIMAI

V~amc’exp(-r/r,), (3.4)

IZIe 7'y- PaauyC HYKIIOHA, M, - Macca IMOHA. BelnuuHy oy CYUTAIOT paBHOM

(Mnu mopsiKa) €AMHULBI.
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XapakTepuCTUKU (YHIaMEHTAJIbHBIX B3aUMOACUCTBUNA NPUBOASTCS B
Tab. 1, re BBeJIeHb 0003HAYCHUS:

0,; - KOHCTaHTa CHUJIbHOTO B3aUMOJEUCTBUS, OOYCIIOBIEHHOIO IMEPEHO-
COM MHOHOB;

05(q°) - KOHCTAHTA CHIILHOTO B3aMMOJEIHCTBHS, 00YCIIOBICHHOMN MEpEeHO-
COM IJIFOOHOB; B 00JACTH GONBIIMX 3HAYECHHIT (- 9Ta BETMUMHA 3HAYHTEIIHHO
MEHbIIE €AUHULBI (ITOCKOJBKY Ha MaJIbIX PACCTOSHUSAX B3aUMOJECHCTBHE
MEXJly KBapKaMU OUY€Hb CJ1a00€ U KOHCTaHTa B3aUMOJEUCTBUSA 05 << I, 3TO
COCTOSIHME Ha3bIBaeTCs "acMMOTOTHYeckoM cBoOomoii". Ha Gosbmmx pac-
CTOSIHUAX (> 7y) IIBETHBIE CHJIBI PACTYT, OHU KakK Obl yJIEP)KHUBAIOT KBapKH U
HE JAlO0T UM BBUIETETh U3 aJpOHA. DTO COCTOSHUE HEBBUIETAHUS HA3bIBACTCS
"koH(paltHMeHTOM");

g, - 3apA] CUIBHOTO B3aUMOJCUCTBUSA, O0YCIOBIEHHOTO IEPEHOCOM IH-
OHOB (II0 aHAJOTHM C 3apsAOM 3JIEKTPOMArHUTHOTO B3aMMOJIEUCTBUSI, KOTO-
PBIM SIBJISIETCS DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsn);

q” - KBaIpaT UMITyJIbCA, IEPEJAHHOTO TIIIOOHOM;

A - pyngameHTanpHas MOCTOSIHHAsT KBAHTOBOM XPOMOAMHAMHKH (A =
100 - 300 M»aB/c);

O,c - KOHCTaHTa 3JIEKTPOMArHUTHOTO B3aUMOJIEHCTBUS, O0YCIOBIEHHOTO
NEePEeHOCOM (POTOHOB;

0y, - KOHCTaHTa cJ1ab0oro B3auMOAEUCTBUS, OOYCIOBIEHHOTO IEPEHOCOM
7°. W', W 6030HOE;

Gr - kouctanta ®epmu (Gr= 1.4 10 3pF'CM3);

G - HbIOTOHOBCKAsl IPaBUTALIMOHHAS IOCTOSIHHAS;

My - Macca HyKJIOHa;

Jlaxxe mpu HEOONBIIMX M3MEHEHMSX YKa3aHHBIX KOHCTaHT Bcenennas
MEHSIET CBOM OOJIMK, MPUYEM TOJBKO B OJAHOM HAIPABJIEHUU - B CTOPOHY

YIPOLIEHUSI CBOEH CTPYKTYPbI (MCUE3HET OJUH MM HECKOJBKO CTPYKTYPHBIX
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oOpa3oBaHuii) 6€3 BbIXOJa Ha aHTpomnoreHnes [5,6]. JKu3Hp Obuta Obl HEBO3-
MOYHOM.
B wacTHOCTH, 1O OlIEHKaM BpeMsl )KHU3HU TePMOSIIEPHON 3BE3/IbI

ts~aag_lﬂiz~1018c, (3.5)

m, m,c
e BeandnHa ¢ ~107 - 4acTh MacChl 3BE3/Ibl, KOTOPAs [IEPEXOAUT B SHEPIHIO
B IIpPOLIECCE TEPMOSIAEPHOIO MpEBpaAIleHHs Boopoaa B renuil. Orcroaa BUA-
HO, YTO YBEJIMYEHHE KOHCTAHTHI 0O, IPUBEIO OBl K YMEHBIIECHHIO BPEMEHH

KHN3HH 3BC3/bI.

CnyyaiiHO 1M BO3HHUKJA Takas ToyHOCTh? MoBy Obul 3amaH Bompoc:
"Y3uan au mot ycmaevr nevec. U moz 6v1 ymeepoums ux enacmov Ha 3em-
ae?" (Mos 38:33). Tak oTKyaa e B3sU1aCh TaKasi TOUHOCTh?

[TonoGHBIE BBIBOABI MOXKHO CeiaTh MPU aHAIU3€ MAcCC dJEKTPOHA 7.,
IIPOTOHA 11, © HEUTPOHA M,,.

B tabn. 3.2 npuBenena unpopmariius, 0 HOCICACTBUAX YMEHBIICHUS WIH
YBEJIMUEHHUS ONPEEICHHBIX (PU3NYECKUX KOHCTAHT Ha BO3MOXHOCTH CYIIIE-
CTBOBaHUS AKHUBOTO.

N3BecTHO, 4TO Macca HeHWTpoHa OoJibllle Macchl MpoToHa Ha 1,29332
M>B/c® (B 3THX eaMHMIAX Macca 3IeKTpoHa coctasmser 0,511 MaB/c?). Ec-
au OBl Macca HEWTpoHa OblIa MeHbIIer xoTs Obl Ha 0,8 MbB/c?, HEUTPOH
cTay Obl CTAOUIIBHBIM, KOHLIEHTpAIUsl HEUTPOHOB U MPOTOHOB ObLIa ObI 0/1U-
HAaKOBOW, B Pe3yJIbTaTe YETO OCHOBHBIM BEIECTBOM OBLIM OBl HE aTOMBI BO-
JI0pO/ia, a aTOMBI Tenud. 3Be3/bl ObICTPO B3pbIBATUCH Obl. KHU3Hb cTana Obl

HEBO3MOKHOMU.
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Ta6muia 3.1. OCHOBHBIE TUITBI B3aUMOJICHCTBUS K UX XapPaKTEPUCTHKU

Pagnyc [Iepenocunk B3aumo- | Bzaumogeiicreyromue | Bpems B3anmo Honepetroe
Tun Koucranra ye, ITorenmuan P . p o CECUCHHUE,
cM IEeWCTBUS JaCTHUIIEI JIEHCTBHS, C o
n
-13 1/r" vim , p, O,... 223 24
r>r 10 . agpOHBI, Aapa 10 10
p) e ME30HBI AAPOHBL, ANp
CunbsHoe
(r<r,) 10 | +ay/r + xr El>-->88 KBapKH, TJIFOOHBI 10 10%
TJIIOOHBI
DIIeKTpo- v 3apsyKEHHbIC YACTHIIBI, 23 116 27
o0 1/r 10°-10 10
MarHUTHOE ¢dboToH ¢dboToH
16 I— 12 40
Cnaboe 10 Z", W', W - 0030HBI JIENTOHBI, aJPOHBI >10 10
I'paButa- G
o0 1/r BCE YaCTHIIBI 0
LIMOHHOE IPaBUTOH
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Tabmuma 3.2. AHanu3 BIUSHHS W3MEHEHUS (PU3NYECKUX B3aMMOJCUCTBHI BO
Bcenennoi Ha BO3MOKHOCTD CO3aHUS KU3HU.

B3aumoneicrBue N3menenus Bausinue Ha »Boonuio Beeaennoit
3Be3/1bl U TATAKTUKH HE MOTJIU ObI chopMu-
YMmeHbleHue
poBatbcs, CoHIIe HE CMOTJIIO ObI CBETHUTD.
Pe3ko ymeHbImmiIoch OBl BpeMsl IKU3HHU
I'paBuTanmonnoe N
3BE3]]; BPEMEHHU CYIIECTBOBaHUS BceneHHOU
VBennueHue o
HE XBaTWJIO OBl I CO3/JaHHS Pa3yMHOM
JKM3HH.
YnMmenbmienne Ha | CymiecTBoBaj Obl TOJBKO BOIOPOI.
2%
CrulbHOe Bonopoxa 6su1 661 Hicuepnian 10 popMupoBa-
VBennuenne Ha | HAS TaJaKTUK A 3Be3l, He ObLIO OBI BOMBI,
2% oprannueckoil xu3Hu. CymiecTBoBaIn Obl
TOJIBKO TSDKEJIBIE XUMUYECKHE DIIEMEHTEI.
He oOpa3oBbiBayiiCh OBl TSDKENBIC XUMHYE-
CKHE€ DJIEMEHTHI, TUIAHETHl C TBEPIBIMH TIO-
VMeHblIEHNE BepxHOCTsIMU. COJHIIE JaBajio Obl MEHBIIE
Cnaboe terura. JKusHp Ha 3emiie Obuia OB HEBO3-
MO>KHOH.
Comnane pasano Obl Ooxbine Teruia. JKA3HB
VYBenunuenue N
Ha 3eMiie ObL1a ObI HEBO3MOKHOM.
DNEKTPOHBI B aTOME HE CMOTJIH OBl yJIePKHU-
YMeHbIIeHne BaTbcsi. He Obu1o Ob1 Mosiekysn. He Ob11o ObI
JKM3HH.
DneKTpOMarHuTHOE
DIEKTPOHBI HE CMOTJIH Obl OTPHIBATHCS OT
VYBennueHue aTOMOB, HE OBLJIO OBl XMMHUYECKUX PEAKIIUU.
He 65110 OBI )KH3HH.

K ananmoruyHbIM pe3ynbTaTaM MPHUBENO Obl YBEIHMUEHHUE MACCHI DJIEK-
Tpona Ha 0,8 MaB/c”. Eciu GbI Macchl 3JI€KTPOHOB U HYKJIOHOB OBLIA OJJUHA-
KOBBIMH, TO He ObLJI0 Obl KOHIEHCHPOBAHHOTO COCTOsIHUA BemiecTBa [7]. bo-
jee TOro, eciu Obl Macca 3JEKTPOHA yBEIWYWIACh JUIIb B 3 pa3a, Mpou30-
mies Obl KOJIJIarce aToMa BOJOPO/a 3a CYET Peakluu

pte—n+wv. (3.6)

B Takom cnyuyae Bcenennas Obiia Obl MpencTaBieHa TOJBKO CTAOMIIb-
HBIMU HEUTPOHAMHU.

Emie Gosnpliyie orpaHnYeHus Ha Maccy AJIEKTPOHA HajlaraeT peakius 00-
pazoBaHus JIeUTpoHa (AeiTOHA):

p+tp—od+e +v (3.7)
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CuuTaercs, 4TO 3Ta peaklus SBJISIETCS OCHOBOW JIMTENIBHOIO CYIIEe-
cTBOBaHHMs 3Be3[. Peakius o0ycnoBiieHa ciadbiM B3aMMOJECHCTBHEM, MTO3TO-
My oHa MeteHHas (~10'" JieT) u ompemenseT SBOMONMIO 3Be3/1bl. ITa PeaK-
1Y IPOTEKAET IPH ONPEAEICHHBIX COOTHOLIEHUAX MEXKIYy MacCaMU YacCTHILL,
3aJIcICTBOBAHHLIX B HEU:

2my, > my, + m, — E;+ m,, (3.9)
rae E; = 2,2 MaB - sHeprus cBsi3u HyKJIOHOB B AeiiTpoHe. OTcroaa
mc* < E;— Amyc® ~ 0,9 M»B. (3.9)

3nece Amy = m, — m,. TakuM oOpa3oM, yBeTHMYEHHE MACCHI IIEKTPOHA
MeHee YeM B 2 pasza MpHUBENO Obl K HEBO3MOKHOCTH TEPMOSACPHOM PEaKIINH
o0Opa3oBaHusl IEUTPOHA, & 32 HUM - K HEBO3MOKHOCTH CUHTE32a T'eJIHs.

W3 nociieqHero HepaBeHCTBa CIEAyeT OTPAHUYEHHE U Ha CHIIBHOE B3au-
MoJelcTBUE: TIpH yMeHblIeHn:u ero Ha 40% HepaBEeHCTBO HE OyNET BBIMOJ-
HATHCA, a CIEA0BATENIbHO, peaKIusl 00pa3oBaHus AeHTpoHa (a Bcien 3a Hel u
BCE OCTaJIbHbIE TEPMOSJCPHBIE PEaKIn) cTajga Obl HEBO3ZMOXKHOM.

[Ipn Tex »xe yCIOBHSX TNOJydaeM OrpaHWYEHHUS Ha PA3HUIy Macc
HEWTPOHA U MPOTOHA Amy:

Amy < E;—m,= 1,7 MaB. (3.10)

OrpaHuuyeHue CBepXy Ha BEJIMYUHY KOHCTAHTBI CHUJIBHOTO B3aMMOJIEH-
CTBHUS elle Oosiee CyUIECTBEHHOE. Y BEJIMYEHHE KOHCTAHTHI CUJILHOTO B3au-
MOJICHCTBHS MPUBEIO ObI K 3(PeKTUBHOMY 00pa30BaHUIO OUIIPOTOHA - Sapa
JIETKOTO T'ejiusi, KOTOPOE HE COJEPKUT B CBOEM COCTAaBe HEUTPOHOB (TIpH Cy-
LIECTBYIOIIEl KOHCTAHTE CUJIBHOTO B3aUMOJICUCTBHS SHEPIUSI CBA3U B TAKOM
sape coctaisgeT -0,5 MaB, T.e. GUIIPOTOH HE MOXKET cyliecTBoBaTh). M mo-
CKOJIbKY peakuusi p + p — 2He + y o0ycloBieHa CUIbHBIM B3aUMOJICHCTBH-
€M, TO OHa MpOTeKana Obl 0YeHb OBICTPO, TAK YTO BOAOPOJ BHITOpeEN ObI B

nepBble MUHYTHI paciuupeHus: Beenennoil.
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W 3T0 He eAMHCTBEHHAsl Peakiusi, KOTopasi TpeOyeT OrpaHuYeHUs: KOH-
CTaHThl CWJIbHOTO B3aUMOJEHCTBUS CBEpXY. B 4yacTHOCTH, cuMTaeTcsl JOKa-
3aHHBIM, YTO B 3BE€3/1aX CHUHTE3 SJEp yIVIEpoAa IMPOUCXOAMT BCIIEICTBUE
TPOHHOTrO CTHMSHUA o-yacTHi: 3o — C + 7,65 M3B. Drta peakuus odeHb
YyBCTBUTEJIbHA K BEJIWYMHE KOHCTAHTHl CHUJIBHOTO B3aMMOJEHCTBUS, IIO-
CKOJIBKY OHA OKa3a/1ach BO3MOYKHOI JIHIIb B CHJTy TOTO, 4To siapo “C HMeeT
BO30Y>KJIEHHOE COCTOSIHME C 3Heprueil ~7,65 M»sB (MoaHOCThIO HEyNmpyTHii
yrap). Eciu GbI He GbLIO YKA3aHHOTO BO30Y>KIECHHOTO COCTOSIHUS B siape C,
TOrja B pesynbrare peakuun C + o — °O +y Beenennas 6biia GbI CTONb
OemHa yriiepoaoM, 4TO KW3HB HE CMOTJIa Obl BO3HUKHYTh. He3HaunTenbHOe
U3MEHEHHE KOHCTAHTHI O B JIIOOYIO CTOPOHY MPHUBENET K HAPYIICHUIO Pe30-
HAHCa M OTCYTCTBUS PEAKIMHN 00pa30BaHus P yriepoaa.

Ternepb OCTAaHOBUMCSI HA OTPAHUYCHHSIX HA BEJIMYMHY KOHCTAHTHI 3JICK-
TPOMAarHUTHOTO B3auMOJEUCTBUS 0. (0. = 1/137). B HacTosiee Bpemsi WH-
TEHCHUBHO pa3palaThIBAIOTCS TEOPUU OOBEIMHEHHOTO B3amMOJEWCTBHs. B
YaCTHOCTHU, JIJIsi OOBEIMHEHHOIO 3JIEKTPOCIa00ro B3aUMOJEHCTBUS OOMEH-
Has 4acTUIA-0030H JOJKHA WMETh Maccy m,, ~ 102 IB. Jlns cunbHO-
AIEKTPO-CIA00TO B3aUMOJACHUCTBUS 1,05 ~ 10" I'B. U3 TEOPHUH CIIEAYET, UTO

Myyes = Myexp(1/4a). (3.11)
Ecau Ttakoe B3auMOJEHCTBUE UMEET MECTO, TO MPOTOH JOJKEH MpPOSB-

JISTh HECTAOMIBLHOCTH CO BPCMCHEM KHU3HU

~10% ¢ . (3.12)

2
mpc

t, ~a, exp(l/a,)-

Takoe 0osbIIIOe BpeMs JKU3HU MPOTOHA 00YCIOBIEHO MaJlbIM 3HAYCHU-
€M KOHCTaHTHhI ¢,. JlJIs1 HAC BaXKHO, 4YTO 3TO BPEMS 3HAYUTEJIBHO MPEBBIIIACT
Bpems KU3HM Bceenennon: ¢, >> Ty. Takoe COOTHOLIEHME HAKIIaJIbIBAET

OTpaHUYCHMA CBCPXY HA BCIIMYUHY &, T.C.

0 Teopust hyHzamenTanbHOro mois ['eplIoBrUHA TaeT BpeMs XKHU3HH MpoToHa 3,426652-10™ c.
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a. <1/80. (3.13)

[Tockonpky Macca 0030HA M., HE MOXKET MPEBBINIATH HAUOOJBITYIO
Maccy, Kako siBisieTcst macca [lnaHka, U3 3TOro HepaBeHCTBA CIEAYET, YTO
JIOJKHO CYIIECTBOBATh OTPAHUYECHHUE CHUBY

a.> 1/170. (3.14)

[TonoGHBIE HEpaBEHCTBA MOKHO MOJYYUTh U CPABHUBAS SHEPTUIO CBSI3U
HYKJIOHOB B SIJIpax C 3JEKTPOCTATUYECKUM OTTAJIKMBAHUEM MEXK]y MPOTOHA-
MU (orpaHuueHue cBepxy). OrpaHUYEHUE CHU3Y MOKHO HAWTH, UCXOAS W3
TEeMIIepaTyphl, IPU KOTOPOH B 3BE3[1aX MPOTEKAIOT TEPMOSACPHbIE MPOIIECCHI

2 2
(kT = a;m,c”), 1 HAXO/I TEMIIEPATYPY, HCXOMS U3 MACCHI U PAJINYCa 3BE3/IbI
(kT ~GM m,/R).

Teneps oOpaTuM BHIMaHUE HA KOHCTAHTY CIa00TO B3aUMOJEHCTBUS .
W3BecTHO, 4TO BpeMs KU3HU CBOOOTHOTO HelTpoHa (7, = 881 c) saBuseTcs
BEITMYMHOM, OOpPaTHO MPOMOPIHUOHAIHHOW KBaJIpaTy KOHCTAHTHI CIab0TO
B3auMoOIecTBUs. Eciu Obl 9Ta KOHCTaHTa ObLIa OOJBINE HA MOPSIOK, 3TO
BpeMsl )KMU3HU HEUTPOHOB yMeHbIUICS Ob1 B 100 pa3. B Takom cirydae B 1o-
Xy HYKJIEOCUHTE3a ObLIO ObI OYEHh MAJI0O HEUTPOHOB U KOCMHUYECKOTO HYKJIC-
OCHHTE3a MPAKTUYECKHU HE OBLIO OBl.

Ecnu 61 KOHCTaHTa c1aboro B3auMOJICHCTBHUS Oblila MEHBIIIE HA MOPS-
JIOK, TOT/Ia PEAKIINK PABHOBECHS MEXKTy MPOTOHAMH M HEUTPOHAMU

V+peore +n, v+nee +p (3.15)
OCYIIECTBIISUTHCH OBl CIIMIIIKOM TIO37HO (TIOCTIE AMOXU HYKJIEOCHHTEe3a). B Ta-
KOM cily4dae KOHIIEHTPAIlMH MPOTOHOB W HEUTPOHOB OyIyT OJMHAKOBBIMU IO
9pBI HyKJIeOCHHTEe3a. Jlanee B pe3yIbTaTe peakiuu

ptn—d+y (3.16)
NPaKTHYECKU BCE MPOTOHBI M HEHTPOHBI B KOHEYHOM CHUETE MPEBPATHIIHCH

OBbI B 0-YaCTHLIBL.
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Hakonen, npuBeneM nHpopMainio 00 OrpaHMYEHUSX, KOTOPbIE HaKJIa-
JBIBAIOTCSA HA KOHCTAHTY I'PaBUTALIMOHHOIO B3aMMOJEHCTBHSA Og. Mcxons us
YCIIOBHUS, YTOOBI PEIMKTOBOE M3yUYEHHUE HE OKAa3bIBAJIO COMPOTHBIEHHUE 00-

Pa30BaHUIO TAJIAKTUK, HAXOJUM

a'<a; ™. (3.17)

m
P

C apyroii CTOpOHBI, KCXOS U3 TOTO, YTO BpeMs KU3HU BcelleHHOH Cy-
IIIECTBEHHO MEHbIIIE BPEMEHHM KU3HU IPOTOHA, HAXOIUM

a,zexp(-1/a,) (3.18)

be3 nanuuus Bo BeenenHoit Bo1opoa v KUCIOPOa HE ObLIO ObI BOIBI,
a B OTCYTCTBUU Ha 3eMJie BOJBI C €€ YHUKAIbHBIMU CBOWCTBaMH (OOJbIIas
TEIJIOEMKOCTh, OOJIbIIIasi pacTBOPSIONIAs CIIOCOOHOCTD, kuaKas (asza B mpe-
nenax temmeparyp ot 0 mo 100°, makcuMasibHass MIOTHOCTh BOJABI JOCTHUTa-
etcst mpu 4°C, nieq ierue Bo/bl) )KU3Hb OblIa Obl HEBO3MOXKHA.

AtMocdepa 3eMiH COCTOUT U3 CIEAYIOUUX T'a30B U B TAKOM COOTHOIIIe-
Huu: azot - 78,08%, kucnopon - 20,95%, apron - 0,93%, yrinexkucinblii ras -
0,038%, KOTOpHBIE JTyUIlle BCETO CIIOCOOCTBYIOT PA3BUTHIO U CYIIIECTBOBAHUIO
#u3HU. Eciin Obl KOHLIEHTpaIusl KUCI0poAa Obliia BhIIIE, TO BCE, UYTO MOXKET
rOpeTh, YK€ TABHO CTOPENIO Obl, @ IPH MEHBIIIEM 3HAYCHUH ITOW KOHIICHTPA-
MY TOpeHne ObUTO OBl HEBO3MOXKHBIM. Ba)XHO M TO, YTO KUCIOPO pa30aB-
JIEH UHEPTHBIMU Ta3aMH - MOJIEKYJIIPHBIM a30TOM M aproHom. CiieoBaTelb-
HO, OTCYTCTBYIOT HEXKelaTelbHble XUMHYECKHE Mpouecchl. KoHleHTpanus
YIIIEKUCIIOTO ra3a Takasi, YToObl HE BPEIUTh YEJIIOBEKY U )KUBOTHOMY MUDY, U
B TO € BpeMsl I0CTaTOYHAs JJIsl ’KU3HU PACTUTEIHLHOTO MUPA.

OdeHb BaXXKHOU XapaKTEPUCTUKON aTMOoc(hephl, OT KOTOPOU 3aBUCHUT CY-

IMECTBOBAHUC XM3HU HA 3CMJ'IC, ABJIACTCA €€ IIPO3PAa4YHOCTD B BPI,Z[PIMOﬁ o0a-
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CTH CIIEKTpa U MOTJIOIIEHUE BPEAHBIX VISl dKUBOT'O OpraHu3Ma yiabTpaduoie-
TOBBIX JIy4€ll 030HOBBIM IIAPOM.

He meHee BaKHBIM JJIsi COXpaHEHHUsI KU3HU Ha 3emile SIBJIETCS ee 3a-
IIUTHBIA AT OT TYOUTEIHHOTO JMEHCTBUS KOCMUYECKOW pagualiiv, B POJIU
KOTOPOTO BBICTYIIA€T MATHUTHOE MOJI€ 3EMIIH.

Ecnu 661 paccrosinue ot 3emun A0 CosHia 06110 MeHbIIe Ha 5%, 3Toro
ObLIO OBI IOCTATOYHO ISl O€3yIEP’KHOTO Pa3BUTHUS MAPHUKOBOTO 3P deKTa u
MOBBIIICHUS CPEIHET0JI0BOM TeMIepaTrypbl, YTO MOTyOMJIO Obl *U3Hb Ha
3emie. Ecim Obl paccrosinue no ConHia Obuto Oosbiie Ha 1%, Torma
Ha0II0AAIOCH OBl HEYIIPABIISIEMOE OJICICHEHHE BCEil TTOBEPXHOCTH 3EMIJTH.

- Kakoti manwiii 3anac npounocmu 6ceeo, umo Ham max 0opo2o! - mpo-
BO3TJIAlIaeT U3BECTHBIN poccuiickuii pusuk JI. OxkyHsb [7].

B cBsi3u ¢ cylecTBOBaHMEM BTOPOTO 3aKOHA TEPMOJMHAMUKHU BCE,
OCTaBJICHHOE CaMO Ha ce0sl, MPUXOJUT B MOJHBIA Oecniopsiok. Toraa nouemy
ke Bo Becenennolt naput nosHelid nmopaaok? JIxo0oil kocMoIoruueckoi Teo-
puu npUAETCsS OOBSICHUTH TOT (pakT. B nelicTBUTENILHOCTH caMoO Halle Cy-
IECTBOBAHUE NMPOTHBOPEYUT BTOPOMY 3aKOHY TepMoaumnamuku! Torna
noueMy ke Mbl KUBeM Ha 3emiie? DToMy JOJKHA OBITh TpUYnHa!

Tpes3Bas unrepnperanust GakToB AA€T BO3MOKHOCTh MOHATH, YTO B (hU-
3WKE, a TAK)KE€ B XUMHH U OMOJIOTUU DKCIIEPUMEHTHPOBAT CBEPXUHTEIIEKT,
U B IPUPOJE HET CJIENBIX CHJI, JOCTOMHBIX BHUMaHusA [5,8]. Kak ckazano B 1
Kopundsinam 14:33 "nomomy umo boz ecmov boz ne 6ecnopaoka, a mupa".

YuuThiBask MPUBEICHHBIC BBINIE W JPYTHE apTyMEHTHI, U3BECTHBIN (Pu-
3uk B.B. Crpymunckuii cuutaer [§], uro npu paccmoTpeHuu BceeneHHoit
HEOOXOAMMO YYUTBHIBATh HE TOJILKO MAaTepUIO U dHEPruto, a u JlyxoBHYI0
cy0cTaHuMI0, KoTOopas 00yClIaBIMBaeT MOSIBJICHUE KUBOW Matepuu. [Ipu ot-
cyTcTBUM JlyXOBHOUM CyOCTaHLIMHM KAa4eCTBO MAaTEPHAILHOIO MHpa CTPEMU-

JIOCh OBI K Xaocy, a sHCprusia, MMCromasa CCTCCTBCHHYIO TCHACHIIMIO MCHATLCA
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B HalpaBJICHUMU YBEIUYEHUS! SHTPONUU, CTPEMUIIACh OBl K TEIJIOBOW CMEPTH
Bcenennoit. Uto xe xacaercsa [[yXOBHOro Mupa KOCMOCA, TO OH BCE BpEMs
Jenan Bce ISl pa3BUTUSA Ha 3eMJie TYXOBHBIX OCHOB Y€pE€3 OpPraHHU3aLUI0
TBOPUYECKH aKTUBHOTO YEJIOBEYECKOTO COOOIIECTBA, KOTOPasi, yUUThIBas pas-
BUTHE HAyKH, UCKYCCTBA M CBOErO CaMOCO3HAHUS, MOJCem OKa3aTbCs CIIO-
coOHoM cnuThes ¢ JlyxoBHOM cyOcTaHnueit BeeneHHo#M U NPUHSTE ydacTUeE B
pelieHrnn Ta00anbHbIX MpobsieM JlyXOBHOrO MHUpa: CO3AaHUU YCIOBHM IS
3aMeIJIEHUs POCTa SHTPOIMH B ONpeAeIeHHbIX cepax BeenenHno, pemenuu
npo6ieM, o0ecrneunBaloIIUX BEKMBAHME YEI0BEUECTBAa Ha 3eMJIe€ U B KOCMO-
ce» [8].

K coxaneHuro, 4eI0BE€YECTBO A0 CUX MOP OKAa3al0Ch HECOCTOATEIbHBIM
pemuTh TpaHIno3Hble Hamepenus Jlyxa. boisiee Toro, Ha onpeneneHHoM JTa-
1€ Pa3BUTHS Y€JI0BEYECTBO NMPEHEOPEKUTETbHO OTHECTIOCHh K HHCTHHKTY
COXPaHEeHUH KU3HM, KOTOpbIM JlyX Hajenun *KuBble cyllecTBa Ha 3emie. B
MOrOHE 32 BJACTHI0 M 0OraTCTBOM JIFOJIM Pa3BA3bIBAIIA KPOBABbIE BOWHBI.
OCHOBHBIE CHJIBI YEJIOBEUECTBA COCPENOTOUYMBAIINCH HE HA PA3BUTHH J1yXOB-
HOCTH, @ Ha Pa3BUTUU MACTEPCTBA B YHUUTOXKEHHU ceOe moaoOHbIX. «Tak
OblIU AKMUBUPOBAHBI NONBIMKU copeamb Hamepernus /lyxa no pazeumuio
HAYKU U NO PA36UMUIO CAMOCOZHAHUSA uenogeuecmeay |§].

Hes3supas na 310, JlyxoBHBIM Mup eme He NOTEpsul HAACKAY HA MC-
npasiicHHE yenoBeuecTBa. OCHOBAaHUEM ISl TaKOW Haaex bl siBisgercs Ciio-

Bo bora.

Hcauns 55:11. «tak u c10B0, BbIXO/AsIIIEe U3 MOUX YCT, He BEPHETCSI KO MHe He-
HCIOJTHUBIIMMCS, HO c1eJ1aeT TO, YTO MHeE YIOHO, H OCYIIECTBHUT TO, JIf1 4Yero
1 MOCJIAJI ero»

CrnenoBaTesbHO, 4YENOBEK [JOJDKEH JOCTOMHO M OTBETCTBEHHO OCY-
HIECTBIIATH ceOs Mepesl JIMLOM 3eMHOW Ipupo sl U BceeneHHol, onmieTBo-

peHHoil BHe3eMHbIM Paszymom. I[loa pykoBoactBoM Cesitoro Jlyxa Oyaer co-
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3JaHa NUMBUWJIN3AlINA, B KOTOpOﬁ ZKHNTHh HC IMO-YCIOBCUYCCKHU 6y,Z[CT CTBIJHO, 1
KOTOpasi BbIIIOJHUT CBOC IIPCAHA3HAYCHUC. 3aJI0rOM 3TOTO SIBISIETCS 06611121-

gue bora:

EBpesm 10:16,17. «BoT coriameHue, KOTOpoe si 3aKJYy ¢ HUMH IOCJIe Tex
aHel,— ropoput Uerosa.— BJ10:Ky MOM 3aKOHBI B MX CepALa U HANMIILY HUX
B X YMax», OH 3aTeM ropopur: «Y rpexoB ux, u 0e33aKOHHBIX JeJ HX 00J1b-
1Ie He BCIIOMHIO.

3.5. Beunasi :;KU3Hb JISl Y€JI0BEKA

Korpa nepseie mroan oTopBanuch OT TBOpLA, ¢ HUMH IMTPOU30LUIO KAK C
BBIKJIFOYEHHBIM TTpHOOpoM (KoMmbioTepoM). OH paboTaeT, moka MoAKIIOUYCH
K ICTOYHHMKY TOKa. A €CII BBIKJIIFOYUTh - OCTAHOBUTCS.

Anam u EBa oropBanuch ot cBoero TBoplia, UCTOUHUKA XKU3HU (Y meods
ucmouHuk xycusznu, bnazooapsa meoemy ceemy mut éuoum ceem! Ilc. 36: 9).
Hauancs ymctBeHHbIN U pusnueckuil ynagok. OHH COCTapUIUCh U yMEPIH
(«B nome nuua 6yoewtv ecmv x1ed, nOKa He 8038PAMUULLCA 6 3eMIlI0, NO-
momy umo u3 neé mot 63am. Bedv mut 3emnan nvine u 6 neliv 603epa-
muwvca». buit. 3:19; Bececo Adam npoycun oeeamvcom mpuouams iem u
ymep. BhIT. 5:5).

Jlroqu ObLIM CO3M@aHBI ¢ HAACKION W BOBMOYKHOCTBIO BEYHO KUTh (DKK.
3:11 "On coenan 6cé npekpacuvim 6 ceoé epemsa. U xomsa on 610xcun geu-
HOCHb 6 cepoua ni00eill, OHU HUK020a He CMO2ym ROCmU4b écex 0ei, KO-
mopuie cogepuwiaem ucmunnstii boe, om nauana 0o xkonya..."). OnHAKO IIO-
o1 He ObUIM CO3/1aHbl, YTOObI XKUTh BeuHO 0e3 bora, "Ilockonvky mul um
HCUBEM, U O8UICEMCA, U CYUleCmEyemM, KAK U HEeKOmopvle U3 6auiux no-
Imoe 2oeopuau: ,,Bce mvt — e2o nomomcmeo”" ([esaus 17:28). B stom
wiane Mucyc Xpucroc rosopui: ,,He monvko xnebom 00xcen yxeumsob ye-
JI06EK, HO U KAXMCObIM C1080M, 6bIxX00auum u3 ycm Hezoevr“ (Matdes 4:4,

Jlyku 4:4).
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JItoau He ObUIM CO37]aHbl CO CLIOCOOHOCTHIO YCHEIIHO YIPAaBJISATh COOOM,
HE3aBUCUMO OT TBOpIIa, KaKk HE MOTJIM XKUTh 0€3 e/bl, Boabl, Bo3ayxa (Mepe-
musi 10:23. 3nar, o Hezoea, umo ne 60 é1acmu uenoeeka e2o nymo. He
Modicem uoywiuil HanpPaeIAMb C6OU UAH).

B nocnenuneit kauure bubnuu - OtkpoBenun 21:3,4 naetrcst Hagexna Ha
BOCCTaHOBJICHHE MEPBOHAYAIBHOTO 3aMbIcia bora OTHOCUTENBHO YeloBeue-
ctBa: "H s ycaviwan, Kak cpomMKuil 2010c om npecmona ckasan: «Bom,
wamép boza — c 1wodvmu, u on oyoem sxcums ¢ numu. Onu 0yoym ezo
Hapooom, u cam boz oyoem ¢ numu. Tozoa on ompém 6caKylo cie3y ¢ ux
2143, U cmepmu yyce He Oyoem, HU CKOpOU, HU 80N, HU OONU YiHce He Oy-

oem. Ilpexcnee npowno»''.
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I'naBa 4. Teopusi pyHgamMmeHTaIbHOTO0 M0Jis ['epioBrHA

Teopus ¢pynaamentanbaoro nojs (TAOII) onucana W.JI. ['epioBunbIM B
ero moHorpaduu [1]. B aToi1 MoHOrpaduu paccmaTpuBaeTCs HOBas mapa-
IUrMa, HA3BaHHAs MAapaJUIrMOH sl )KU3HECNOCOOHBIX M Pa3BUBAKIINXCH
cucreM (IDKPC), xoTopas nersa B OCHOBY IOCTPOEHHS HOBOM LEIOCTHOMN
TEOpPUH, OMUCHIBAIOUIEH 3aKOHBI MPUPOJABl U OJHOBPEMEHHO SIBISIONIECHCS
€IMHOM TEOPUEN TOJISI.

Pa3zpabotka ['epioBuHBIM TeOpUU (PyHIaMEHTAILHOTO IO HATOJIKHY-
J1ach Ha SPOCTHOE COIPOTHBICHHE €¢ TIPOTUBHUKOB . B CBSA3M C 3TUM KHHTa
I'epiioBrHA afpecoBallach TEM yUEHBIM, KOTOPBIE CUMTAIOT, YTO, BO-IIEPBBIX,
JIBICEHKOBIIMHA > HE MMEeT IpaBa Ha CYIIECTBOBAHHE. BO-BTOPBIX, TOUKA
3peHuUs, NPUHSTasT OOJBIIMHCTBOM CIIEIMAIMCTOB B TOM WMJIM MHOM 00JiacTu
(bU3UKY, HE MOXKET PacCMaTPUBATHCS KaK UCTHUHA B TIOCIICTHENH WHCTAHIINHA U
YTO Ha MPOTHUBOpEUanire 3Toi "uctuHe" padoThl HE MOXKET ObITh HaJOKEHO
Taly. B-TpeTbux, B HayKe HET >KPELOB, U MO3TOMY CHEIHUATIUCTBI, KOTOPbIE
paboTarOT B HANPABJICHUH, 10 UX MHEHHIO, €III¢ HEe CO3JIaHHON €IMHOU Teo-
puu nonst (ETII), He sBAsIOTCS crieruairucTaMyd B 3TOM Oyayiied Teopuu, a
SBJISIFOTCS TOJIBKO CHENUAIIMCTAMU B ONPENIEIICHHBIX MeToaax co3aanus ETII.
B cBsi3u ¢ 3TUM OHU HE MOTYT OBITh €IUHBIMHU CYIbSIMH B BOIIPOCAX O TOM,
KaKoe HanpasieHue B coznanuu ETII okaxeTcs B KOHEYHOM WUTOIE MEpCIeK-
TUBHBIM. TeM OoJiee, KOHEYHO, 3T y4YEHBbIE HE MOTYT OMNPEACIATh CYAh0Y

yxe cymectBytomerd ETII - mycTh OHM MONB3yIOTCA CBOUM IIPABOM CO37a-

°!' Teopus I'eprnoBuma ocuoBana Ha IDKPC u paspaGorana eme B 40-x romax XX Beka, Koraa
cyap0y HaydHOTO HANpaBICHHS ONPEAEISUIO PYKOBOACTBO TOTAIUTApPHOHN cucTeMbl. OKazanoch,
yro [DKPC npruMenuma u kK rocygapCcTBEHHOMY yCTpOMCTBY. IIpu 3TOM BBIBOJIBI OTHOCHTEIHHO
oynymero CCCP okazanuchk HeyTemUTEIbHBIME. [l03TOMY MOCIeI0Bal 3ampeT Ha MyOTHKAITHIO
€ro Hay4HBIX TPYZOB.

2 T 1. JIbicenko, Gy/yun B TIOCIEBOCHHbIE TobI (Hocae BTOpoil MUPOBO# BOHHBI) MPE3UACHTOM
Bcecoro3Hoil akageMun cebCKOX03AHCTBEHHBIX HAayK, OOBSBIWI F€HETHKY U KHOEPHETUKY OYypiKy-
a3HBIMH HayKaMU U OPraHU30BaJl TOHEHHE HA YUEHBIX, 3aHUMAOLIUXCS STUMU HayKaMH.
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BaTh Jpyryto, ecnu TOII kak enuHas Teopusi BCEX U3BECTHBIX B3aMMO/ICH-
CTBHUU UX HE YCTPaNUBacT.
B »To0i1 riaBe 6ynyT npuBeaeHsl obiye yepthl TOII. 3a neransamu xe

HE00X0UMO 00paTUTHCS K yYKa3aHHOU MoHOrpaduu [1].

4.1. Mapagurma Ajs sKM3HECIOCOOHBIX U Pa3BUBAIOIIUXCH CUCTEM

JIro6as Teopust, 0asupyromascs Ha IDKPC, nomkHa yaoBIeTBOpATH ciie-
AYIOLUM IPUHLKIIAM, KOTOPbIE COCTaBIISIOT OCHOBY MApaJurMbl:

1. JIyist MOTHOTO OMUCAHUS JTIO00M KU3HECTIOCOOHOM M Pa3BUBAIOIIEHCS
CHUCTEMbl HEOOXOAMMO MPEICTaBUTH €€ PACIOJIOKEHHON OJHOBPEMEHHO B
pa3HbIX NOAIPOCTPAHCTBAX - CIOAX HEKOTOPOI'O OXBAThIBAIOIIEIO PaCCIOEH-
HOT'O IPOCTPAHCTBA.

2. IIpocTpaHCTBEHHO-BpPEMEHHAsl CTPYKTypa CHCTEMbI B ciosx (0ase)
OXBAaTBIBAIOIIETO PACCIOEHHOTO MPOCTPAHCTBA MPH JIOOBIX KapIWHAIbHBIX
pazIMUMAX MOJJIEKHUT €IMHOMY JJIsl BCEX CJIOEB 3aKOHY TpueauHcTBa (37T)
IPOCTPaHCTBA-BpEMEHU-BeLECTBA. VIHBIMU CJIOBaMH, JUIsl BCEX JKU3HECIIO-
COGHBIX CHCTEM CYILIECTBYET NMPOCTPAHCTBEHHbIH MeTamopdos™ (IIM), mpu
KOTOPOM JaHHAasl CUCTEMa B pa3HBIX CJOsX (M 06a3e) OXBaTHIBAIOLIETO IPO-
CTPaHCTBAa UMEET B3aUMOCOIJIACOBAHHBIE, HO Pa3JIMYHbIE IPOCTPAHCTBEHHO-
BPEMEHHBIE CTPYKTYPBHI.

3. B oTHOLIEHUH JaHHOTO NOANIPOCTPAHCTBA - 0a3bl U/WIIU CI10S - JTH000e
JOTOJHUTENBHOE K HEMY MOJAIPOCTPAHCTBO, BXOSIIEE B IMOJHOE OXBATHIBA-

I0I[ee TTPOCTPAHCTBO, BCET/Ia HAXOJIWUTCSA B MHUMOW obOsactu. MHUMas 00-

> Tepmun Meramopdo3 IMMPOKO HCIOTB3YEeTCS B COBPEMEHHON OMONOrMM M 0OO3HAYACT paiH-
KaJIbHOE U3MEHEHHUE CTPYKTYpPHI U CBOWCTB OpraHu3Ma co BpeMeHeM. Hanpumep, rycenuna ctaHo-
BUTCSI KYKOJIKOM, a 3aTeM 0aboukoii. {1151 HEKOTOPHIX BHIOB KHBBIX OPTaHH3MOB 3TOT METAMOP-
¢$03 BO BpeMeHH - BpeMEHHOH MeTaMop(}o3 - BaXKHOE YCIOBHE >KH3HECIIOCOOHOCTH U Pa3BUTHS.
OnHako 3TO yCIIOBHE HE sIBISETCSl 0053aTebHBIM AJISl BCEX KHUBBIX oprann3MoB. [IpocTpaHcTBeH-
HBIN ke MeTtamopdo3, Heooxonumelil st IDKPC, nomkeH pealn3oBBIBAaTHCS BO BCEX JKU3HECTIO-
COOHBIX U Pa3BUBAIOIIMXCS CHCTEM, B TOM YHCIIE, KOHEYHO, U BO BCEX CTPYKTYPHBIX 3JIEMEHTax
BEILIECTBA.

175



JacTh B 3TOM Cilydae - He (popMajibHO-MaTeMaTU4YEeCKUN MPUEM, a pealibHas
CTPYKTYpHasi OCOOEHHOCTh BCEX >KH3HECITOCOOHBIX W PA3BUBAIOIINXCS CH-
CTEM.

[lepBbie Tpu MPUHITUIIA XAPAKTEPHUIYIOT YCIOBUS YCTOMYMBOCTA CHCTE-
MBI, €€ Jku3HecToikocTh. Ho /11 TOro, 4ToOBI crucTeMa Oblia JKH3HECII0C00-
HOU BO BPEMEHH, a HE TOJbKO YCTOMYMBOM B ATOT MOMEHT, OHA JIOJKHA Y0-
BJIETBOPSATH OIPEACIICHHBIM YCJIOBHUSM yYCTOWYMBOCTH B IMPOIIECCE KUZHHU U
CIIOCOOHOCTH HE MPOCTO K PAa3BUTHIO, & K CAMOPAa3BUTHIO.

Crneayrwoiye MATh MPUHIUIIOB PErIAMEHTHPYIOT YCIOBHUS, HEOOXOHU-
MBIE M JOCTaTOYHBIC JJISI TOTO, YTOOBI CHCTEMa CTajla TAKOM caMOpa3BUBAIO-
mieiics. Camopa3BUTHE - OJUH M3 OCHOBHBIX NPHUHIUIIOB KU3HECNOCO0-
HOIl cucreMmbl. B mporecce caMopa3BUTUSL CUCTEMAa MOYKET NOABEPraTrbCs U
BPEMEHHOMY MeTamop(do3y, HO, B OTIMYHE OT MPOCTPAHCTBEHHOTO METa-
Mopdo3za, 3ToT BuJ Meramopdo3a He ABISIETCS 00s13aTEIbHBIM ISl CUCTEM,
yaosaetBopstomux [DKPC.

4. Mex 1y mpoCTpaHCTBAMU-CIIOSIMU WIIM MEX1y 0a30i JaHHOTO pacciio-
€HUS U CII0OEM BO3MOXKHA CBS3b TOJIBKO MO KaHainy mHpopmaruu. [lo stomy
KaHAJTy UAYT HE TOJIBKO CBEACHUS O MPOIeCcCax, MPOTEKAIOIINE B MPOCTPAH-
CTBE - MCTOYHHMKE MHGOpPMAIMM, HO U CUTHAJbI, YNPABIAIONIME OOLIMMU
nporeccamu. Takum oOpa3zom, HHGOPMAIIHS TPAKTYETCS B IIUPOKOM CMBICIIE.

5. B cTanmoHapHOM pexuMe Mo KaHaiy UHGOPMALMKU UIET CUTHAJ, KO-
TOPBIA MOKET MPUBHOCUTH B MOJINPOCTPAHCTBO, B KOTOPOE OH IOCTYMAET,
TOJIbKO OTPUIATEIHbHYI0 JHTPONHIO.

6. PazBuTHe KN3HEeCNOCOOHOW CHCTEMbI peaiu3yercsi pe3KHM po-
CTOM IOTOKa MH(pOpMAaLUH, HeCyllell OTPULATENbHYI0 JHTpONHI0. Ecin
MOTOK OTPHUIIATEILHON SHTPOIUH JTOMUHUPYET HaJ TPOU3BOJICTBOM TOJIOKH-

TEJIBHOM 9HTPOIIMHU, TO CUCTEMA CTAHOBHUTCA CIIOCOOHOI K CcaMOOpranmn3annu.
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7. YTeuka mo kaHaiy WH(OpPMAIMU CUTHAJIA, HECYIIETO MOJIOXKHUTEIb-
HYIO0 DHTPOIHIO, WK OOpHIB KaHaJla WH(OpPMAIMU, HECYNIET0 OTPHUIATENh-
HYIO SHTPOIHUIO, BEYT K OOJIE3HU UM THOETU CUCTEMBI.

8. Ecnm mapymaroTcs 3aMKHYTOCTh W/WJIM KOMMYTATUBHOCTh JHArpam-
MBI 0TOOpaXeHHH, OMUCHIBAIONIEH BCe KaHAIBI MH(POPMAIIUKA OXBATHIBAIOIIIEC-
ro NPOCTPAHCTBA, TO CUCTEMA TEPSET KUZHECTIOCOOHOCTh U 0043aTEIBHO MO-
rubaer.

[lepeuncnennbie Bocempb npuHUUNoB [IJKPC cyiiecTBEeHHO orpaHu4u-
BalOT OECKOHEYHOE MHOKECTBO PEUICHUH, COIepKAIIMXCI B YPAaBHEHUAX Ma-
TEeMaTUYECKUX TEOPUM: NTUHAMUYECKUX CHUCTEM, PACCIOCHHBIX MPOCTPAHCTB,
OTOOPAKEHUM U JPYTUX UCTIOIb3YEMBIX JIJISl UCCIIEIOBAHUS CUCTEM.

[TpocTpancTBeHHBII MeTaMOp(03 - 3TO CYIIECTBOBAHUE TOTO e 0OBEK-
Ta 00OBEKTUBHO B TO YK€ BPEMs, HO B Pa3HBIX MIPOCTPAHCTBAX. TO €CTh, OJIUH U
TOT e 00BEKT MOKET ObITh B OJJTHOM MPOCTPAHCTBE OJHUM, & B IpPYTOM IPO-
CTPAHCTBE - COBCEM JIPYTUM OOBEKTOM IO CBOMM CTPYKTYPHBIM H KHU3HECH-
HBIMH XapakTtepuctukam. OObIUHOE €BKIUIOBO MPOCTPAHCTBO HE MOXKET pe-
aNMM30BaTh MPOCTPAHCTBEHHBIM MeTamop(do3. B TpexmepHOM eBKIHMIOBOM
MPOCTPAHCTBE, MIPU HEMPEPHIBHO MPOTEKAIOUIEM B OJAHY CTOPOHY BPEMEHH,
IPOCTPAaHCTBEHHBIN MeTamopdo3 HeBo3MoxkeH. [lpupoma nns peanuszanuu
MPOCTPAHCTBEHHOTO MeTaMop(03a HCIOIB3YET PACCIOCHHBIE U MHOTOMEP-
HbIE IPOCTPAHCTBA.

O6meunsBectHo, uto JI. ne bpoins, O. llpenunrep u ocobeHHO A.
OUWHIITEH HE TPUHUMAIIA KONIEHTar€HCKOM, YHCTO BEPOSITHOCTHOM TPAKTOB-
KM KBaHTOBOM MeXaHUKHU. A. DUHIITENHH ObLT yOexaeH, uyto "bor He urpaer B
koctu". Cre10BaTeNbHO, TBIKEHNUE YACTHUIL IOJDKHO OBITh JETEPMHUHHPOBAH-

HBIM. BLIBOI[ 0 ACTCPMUHHUPOBAHHOCTU JABWIKCHHA YaCTUI] CICAYCT MU U3

TOIIL
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Ha ocnoBe TOII OTKpBIT NEPUOANYECKHAN 3aKOH 3JIEMEHTAPHBIX YACTHIL.
Halinenneie B ero paMkax pacdeTHbie (POPMYIbI MO3BOJMIN TEOPETUUECKU
BBIYMCIIUTH MACCHI, 3apsibl, CIIMHbI, MATHUTHBIE MOMEHTHI, BpEMEHA )KU3HU U
OpPYTHE KBAHTOBBIE YHCJIA BCEX JJIEMEHTAPHBIX YACTHUI, KaK HU3BECTHBIX W3
OTIBITA, TaK U eIlle He 0OHapyeHHBIX. COBMAICHNE TEOPETUUECKHUX JAHHBIX C
DKCIEPUMEHTAIIBHBIMA B IMpEJeiaX TOYHOCTH TEOPUHM U DKCIEPUMEHTA -
nosHoe. [Ipenckazanus Teopun XOpouo NOATBEPAUINCS.

TOII umeer oAHY 0COOEHHOCTb, KOTOPYIO BaXKHO 3€Ch MOJYEPKHYTb.
[Toka3aHo, Kak U3 OJHOM CUCTEMbI YPABHEHUM, MPEACTABIIAIOMICH OTKPBITHIN
ene DUHIITEHTHOM 3aKOH TPUEIUHCTBA

1 871G
Rik _Egik (R - 2A): 4 T;k

rae Ry — tenszop Puuum, g — MeTpuyeckui TCHBOpS g ONPEICISAOIIAN MET-
PUKY MPOCTPAHCTBA-BPEMEHH (B IIOCKOM MPOCTPAHCTBE OCTAIOTCS TOJIBKO
JIaroHaJIbHbIE 3JeMeHTHI 1, -1, -1, -1, Ha3pIBaeMble CUTHATYpPOW MPOCTpaH-
cTBa), G — KOHCTaHTa IPABUTAIMOHHOIO B3aUMOJEUCTBUS, A — KOCMOJIOTHU-

yeckas TOCTosHHAs, R=) R g, Ty — TEH30p JHEpPrUH-HUMITyIbCa, OTHO-
v.p

CAIIUNCS K UCCIIETYEMOMY BEIIIECTBY, IOJIY4YalOT BCE BUbI B3aMMOICHCTBUIM
W BBIUMCIISIIOTCS KOHCTAHTHI O TUX B3aUMOJICHCTBUH.

[Toka3aHo, 4TO Ka)XJJ0i KOHCTaHTE B3aMMOJCHCTBUS 4yepe3 €IUHCTBEH-
HOe (DyHIIaMEeHTaJIbHOE IOJIe OTBEYaeT (M CIIEAYyeT M3 TeX K€ YPaBHECHHI)

KOHCTaHTa "CHJIbHOM rpaBuTAlMu".

>* MeTpuueckuii TEH30p gy MO3BOJISACT BHIYHCIMTh TEMIT TCUCHHS BPEMEHH B Pa3HBIX TOYKAX CH-

0
CTEMBI OTCYETA M PACCTOSHME MEXKIY TOUYKAMHU B TPEXMEPHOM HPOCTPAHCTBE: dT = /& dx,
di* =hydxdx,, h, = Suu
=n,axdx,, h, =—g, +———. B dopmyne a1i paccTosHus CyMMHPOBaHHE OCY-
gOO

IHECTBIIACTCS IO IMOBTOPAOINMUMCA HHACKCAM.
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4.2. Paccyi0eHHOE POCTPAHCTBO

CornacHo Teopun ['epioBHHA BCsl MAaTepUs CYIIECTBYET B PACCIOCHHOM
npocTtpancTBe (puc. 4.1). [1o onpeneneHuto paccIOCHHBIX TPOCTPAHCTB MO/~
IIPOCTPAHCTBA B OOIIEM pPaCCIOCHHOM IMPOCTPAHCTBE IIPHUKJICCHB» K 0aze

PacCCIIOCHUS TOJIBKO B O,Z[HOﬁ TOYKC.
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Puc. 4.1. 3amkHyTas cucrema IUCKPETHBIX CTPYKTYp [1].

Mosekyibl, KpUCTaJUIbI, aTOMBI, SApa, CYOBSACPHBIE CTPYKTYpPHl HaXO-
nsarcsi, cornacHo TOII, B oqnoM nepBom noanpoctpanctse (1I1I1), koTopoe
HE SBJSIETCS MPOCTPAHCTBOM, OXBATHIBAIOIIMM BCE BEIIECTBO, a SIBISETCS
TOJILKO 0a301 OJTHOTO M3 PACCIOEHUI B 3TOM OXBATHIBAIOIIEM PACCIOEHHOM

POCTPAHCTRBE.
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M3BECTHO, YTO IO ONPEACIICHHIO PACCIOEHHBIX IMPOCTPAHCTB JPYyTHE
MOJIMPOCTPAHCTBA B OOIIEM PACCIOCHHOM MPOCTPAHCTBE "MpUKIIeeHbI" K Oa-
3€ pacCIOCHHUs TOJIBKO B OJHOM TOUYKE. B TO e BpeMsi OCHOBHBIE ITapaMeTpBl,
KoTopsie Habmogatotcs B 11111, Hanpumep, Takue BEeNMWYUHBI, KaK Macca, 3a-
psii, CIMH, MAarHUTHBIA MOMEHT H T.[., POPMUPYIOTCS B TTTyOMHHBIX CJOAX, a
HaOJr0Ja0TCsl B 0a3e pacciioeHHOro mpocrpancTsa. Iloaromy, U Tonbko mo-
3TOMY Mbl HE MOKEM TOYHO PAaCCUUTATh YMCIEHHBIE 3HAUYECHUS ITUX KBAHTO-
BBIX YMCEJI, UCCIenys mpolecchl, nporekatomue B ogHoM 11111, He oOpara-
Ach 32 MH(pOpMaLMel K APYyTrUM 3JIEMEHTaM OXBaThIBAIOILEIO IPOCTPAHCTBA.
[ToaTOMY, M TONBKO MO3TOMY, aHanu3upys npoueccel B 1111, MbI BeIHYX/1€-
HbI 00paIaThcs K BEPOSITHOCTHBIM METOJIaM aHaJIn3a.

Cornacao T®II, snemenTapHbie yacTULbl (DY) UMEIOT IBHYIO CTPYKTY-
py Bo BTOpoM noanpoctpanctse (2I1II). 2ITI1 sBisercss moaAnpoCcTpaHCTBOM
BUPTYaJIbHbBIX, IPUHLUUIINAIBHO HE HAOJIIOJaEMBIX B JaOOPATOPHOM MOATPO-
CTpaHCTBE COCTOSIHMNA. B 3TOM moampocTpaHcTBE (OPMHUPYIOTCS OCHOBHBIE
CBOMCTBAa 4YacTULl. OTH CBOICTBa, OTpaxkaschb Ha J1IAOOpPATOpPHOE MOAINpPO-
CTPaHCTBO, 00pa3yloT B HEM Maccy, 3apsiji, COUH U T.J. 3HAHUE TOro, Kak
BO3HHKAIOT 3TH cBoiicTBa B 2I1I1 u kak oHM otobpaxatorcs Ha 11111, mo3Bo-
JIeT TOYHO paccuuTaTh BCe XapakTepucTuku DY npu B3aumozeicteuu OY ¢
¢usznueckuM BakyymMoM. Ota OTKpbiTas B T®Il BO3MOXKHOCTH - OAMH U3
NPUHIUIIMAIBHBIX PE3YyJIbTaTOB TEOPHUHU.

[ToanpocTpaHnCTBO BUPTYaIbHBIX cocTOsiHUM - 21111 - ciioii B HEKOTOpOM
pPaccllOeHHOM OXBaThIBAIOIIEM MpocTpaHcTBe, B kotopoM 1IIIT sBasiercs Oa-
300 paccioeHus. Takoe 00beIMHEHNE IEPBOTO U BTOPOTO MOAIPOCTPAHCTBA
Ha3BaHO TPETHUM OXBaThIBaIOIIUM npocTtpancTBoMm (3OI1).

duznuecknii BakyyMm (PB) obpazyer ocoboe moAMPOCTPaHCTBO - MOJ-
IPOCTPAaHCTBO (U3NUECKOT0 Bakyyma. OH TOXeE SIBISETCS CIOEM, HO 3TOT

clioi BXOJHUT B JAPYTOC OXBATHLIBAIOIICC IIPOCTPAHCTBO, HA3BIBACMOC IICPBLIM.
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[lepBoe oxBatsiBatoniee nmpoctpancTBo (10I1) oObeauHSET HYJIEBOE MOAIPO-
ctpanctBo (OIIIT), 3TIIT u ITIIW. ba3oii 3Toro paccioeHus siBIsieTCS HYJIEBOE
noamnpoctpanctBo. OIIII - 3TO reomeTpudeckas cTpykTypa Bcel Haieil Bee-
JICHHOM, TTPOCTPAHCTBEHHAS YacTh KOTOPOTO SIBJISETCS TPEXMEPHOU cdepon
S,

OcoOy10 poJib B OMUCHIBAEMOM F€OMETPUU UTPAET TPEThE MOAMNPOCTPAH-
ctBO (3I1II). DTO MOANPOCTPAHCTBO OCHOBHBIX YACTHI] BEILIECTBA, HA3BAHHBIX
B TOII ¢pynapamenTonamu. OyHIaMEHTOH - OCHOBHAS U €MHCTBEHHAs 4Ya-
ctuia BemiectBa, cymiectByer B 3111 u sBigercss oToOpakeHHEM SYEUKHU
OIIII. ®yH1aMEHTOH - 3TO TaXUOH, COCTOSIIIMI M3 OJHOTO JUIIONS 3apsSI0B
(dbyHIaMEHTANIBHOTO MOJS ¢, U ¢,. Macca qumnosisi onpeaensercs: dHepruei
B3aMMOJICHUCTBUS 3apAJ0B ¢ U ¢, U UMEET PA3JIUYHBIE 3HAKU: IOJIOKUTEIb-
Has Macca (m,) y BHyTPEHHET0 3apsia U OTpHULaTeNIbHas (711) - y BHELIHETO.

['eoMeTpusi paccI0€HHOTO MPOCTPAHCTBA MPUBOJUT K TOMY, YTO OTOO-
paxenue TaxuoHHoro aunosis Ha 21111 u 11111 co3garot B HUX APYTyrO CTPYK-
Typy Y Jpyrue CBOWCTBa Ha0JII01aeMO B 3THX MPOCTPAHCTBaX yacTulbl. Ta-
KHM 00pa3oMm, cTpykTypa "rosioil" snementapHoi yactuusl (I'EH) B kaxaom
MOANPOCTPAHCTBE pa3Has. PazHas u reoMeTpusi, pa3Hble U MacIITaObl BpeMe-
Hu. OTobpaxkenus cpovictB I'EY u3 31111 B 2I1I1 npoucxoaut tak, Oyaro cy-
HIECTBYET HEKOE MPOMEKYTOUHOE MOJINPOCTPAHCTBO (3 — 2), CBOMCTBA KO-
TOPOTO0 YK€ OTpaxaroTcs HernocpeAacTBeHHo Ha 21111.

B 31111 3apsiaet DI g, u g, paBHBI MeX 1y COOON. ITO PaBEHCTBO COXpa-
nsercd B [1I11(3 — 2) u 21111, a B nognpoctpanctse (2 — 1) g, # g,. PazHOCTB
3apsanoB DIl - aBnsercst pensTUBUCTCKUM 3PPEKTOM, B pe3yiabTaTe KOTOPOTo
Y BO3HUKAET 3JIEKTPUUYECKUN 3apsall, paBHbIA 3ToM pazHoctu B IIII(2 — 1) n

orpaxatromuiica Ha 1111, coxpanss cBoe 3HaYeHUE.
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be3pa3zMepHasi KOHCTaHTa 0L UMEET B ATOM MPOLECCE OTPAKEHUS PU3U-
YEeCKUX MapaMeTpPOB CMBICIT OTHOLICHHS KBaJpaTa 3JIEKTPHUUECKOro 3apsja B
ITIIT u B TITI(2 — 1) k xBaapary 3apsaa OII B 3T1I1.

CyOuacTuiipl BO BTOPOM M TPEThEM MOANPOCTPAHCTBAX SIBISIOTCS Macc-
aunoyisiMu. [IOHATHO, 9TO B MEHTPATLHOCUMMETPUYHOM TI0JIE MaCC-TUTIOJb,
COCTOSIIMI U3 MONOKUTENBHOM m' ¥ OTPULATENbHOW M  Macc, OyaeT Bpa-
IaThCSl OKOJIO OOIIETO LIEHTPAa UHEPLUHU, BHIHECEHHOTO 3a MPEAeIbl JUMOIb-
HOTO TIJIe4a B CTOPOHY MOJOXKHUTENbHOM Macchl. Takum oGpasom, m' Oyer
BpallaThCs Ha BHYTPEHHEW opOute, a m - Ha BHewHeH. [loHsTHO, YTO NBU-
KYIIMMCSI B JaHHOM CHJIOBOM I10JIe OOBEKTOM OYIeT pa3HMIIa YKa3aHHBIX
Macc, To ecTb m = |m'| - |m’|. OTo u ectb Macca Bceit I'EY, ecitu m' >> mi'.
Bosnukaer Bompoc, kakas Macca co3zaaer noje? JIerko moHsATh, 4TO CO3AaeT
1oje cyMMa abCOMIOTHEIX 3HAYEHHUH Mace: m, = |m’ | + |m'].

['epnoBUHBIM MOJIy4€HBI YPAaBHEHUSI, HEOOXOIUMBIE U JOCTATOYHBIC JIJIsI
JI0Ka3aTeNbCTBA CYIIECTBOBAHMS YCTOWYMBBIX CTPYKTYP TaKOro THIA B pam-
kax T®II, HO OHM HE Jal0T BO3MOXKHOCTH PACCUUTATH BCE MapaMeTphbl TAKUX
CTPYKTYP.

OnHaKo ecnu HaJOXKHUTh Ha 3apsabl (PyHAAMEHTAIBbHOTO TOJS yCIOBHUS
HEU3JIy4YeHHsI, TO BMECTE C YCIOBUSAMH, MOTYyYEHHBIMU U3 pemieHust 37T, mo-
ABIIIETCS BO3MOXKHOCTh pacuera Bcex mapameTpoB ['DU, a 3areM, yuuThiBas
KBapKOBBIE€ CTPYKTYpHI, 1 Y.

Hewusnyuaromern U yCTOMYMBOM SIBJISETCA CUCTEMa 3apslioB, PacCIIOJO-
KEHHBIX Ha JABYX KOHIIEHTPUYCCKUX KPyTaxX.

BoisicHuM ycl0BUS, IPU KOTOPBIX U3IYYEHUE BHEIIHUX 3apsJI0B MOXKET
MOJIHOCTHIO KOMITEHCUPOBATh M3Iy4eHHE BHYTpeHHUX. /[ 3TOrO, MOXkanyii,
B JIO0OW TOUYKE MPOCTPAHCTBA HM3ITYYCHHE JOJKHO OBITH MPOTHUBO(A3HBIM,
PaBHBIM 0 JJIMHE BOJHBI U UMETh OJIMHAKOBYIO aMIIUTyy. [loHsATHO, 4TO

9TH YCJIOBUA JOJIKHBI BBIITOJIHATBHCA HAa BCEX NAPMOHHKAX.
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YcnoBrue CHHXPOHHOCTH JIJISi TADMOHUK B ClTydae B3aMMHON KOMIICHCA-
M WU3JIYy9CHUS] JBYX CHCTEM 3apsoB, PACIOJIOKEHHBIX HA JIBYX KOHIICH-
TPUYECKUX KpPyrax, UMeeT O4eHb MPOCTOMN BUI: A = A, =A.

YcnoBue npotuBodazHOCTH OyIET TaKKe OAHO JUIsl BCEX TAPMOHHK

R]—R2 = KA (41)
rae K-1enoe 4uco.
[TockosbKy ﬁz &, rae f = v/c, TO
RZ 2”2
I’llﬂl — I’lzﬂz =2nkK. (42)

Kpowme Toro, n; —n, = Kj, rae K; — uemnoe 4ucio.

Jlerkxo BUAETH, uTO Mpu f — 1

A oo (4.3)
KZ

[IoHATHO, YTO ATOMY YCJIOBHUIO YAOBJIETBOPSIOT HE JIFOObIE MAphl YUCET,
a cTporo omnpeaeseHHble. Hanpumep, ecnmu K = 7, TO Jydiiie yaOBIETBOPSIET-
Csl 3TO YCIIOBHE TONBKO Npu K| = 44.

B T0 xe Bpems 3HaueHus BenuwuyuH K u K|, KpaTHbIe, HAPUMEP, COOT-
BeTCTBEHHO 7 U 44, 10 ecTb 14 1 88; 21 u 132 u T.71., natot pemenusi. OiHaKoO
0 Mepe YBEIWYEHUs a0COMOTHOW BEeNMWYWMHBI K TP HEKOTOPOM MAaKCH-
MaJbHOM €€ 3HAaYeHUU pelieHus orsTh HeT. [locnenHee 3HaueHue K B 3TOM
pAIy 4HMCel, KPATHBIX CEMH, KOTOPOE JACT PELICHHUE CUCTEMBI B JIEHCTBU-
TEJIbHOU 00J1aCTH, paBHO K, = 7-112 = 784.

OtoMmy ycioBuio Tiocie 44/7 yaoOBIETBOPSET TOJBKO Iapa YHCEN
710/113 u xpaTHbBIE UM YHUCIIA.

[lepBbie 3HaueHus nmapameTpoB K u K| sl AEBSITH PSAOB YaCTHIL, KOTO-

pbIC MOT'YT B IPUHIUIIC CYHICCTBOBATL B OCHOBHBIX U BUPTYAJIbHBIX COCTOA-

HUSIX, IPe/ICTaBIeHBI B Ta0m. 4.1.
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CYHICCTBCHHO OTMCTUTDb, YTO OUCKPCTHBIMU ABJIAIOTCA HC TOJIBKO CKO-
POCTHU Bpalll€CHUS, HO U COOTBCTCTBYOIIIMC UM HOMCpPA N'APMOHHUK U OTHOMIC-

HUE PaJINnyCOB.

Ta6mmma 4.1. 3nayenus BennunH K u K, obecrieunBaromue ycinosus (4.2) u (4.3).

27K

Psin K, Kip A4=1 —?1
1 7 44| 4,023-107
2 113 710 8,491-107°
3 33215 208696| 1,056-107"°
4 99532 625378 9,277-10"*
5 364913 2292816| 5,127-107"
6 1725033 10838702 7,049-10"°
7 131002976 823115974 6,164-10"
8 811528438 5098983558| 1,755-10™
9 | 136 876 735467187340 860 021 893182138486| 2,756-107¢

Bce DU, na6mogaemsie B 11T umu 2111 (BUpTyanbHBIX COCTOSIHU),
ABIIIOTCS OTPAKEHUEM Ha 3THU MOANPOCTPAHCTBA CBOMCTB (PyHIAMEHTOHA,
KOTOPBIN HAXOJUTCSA B TOM WJIK MHOM BO30YXIEHHOM COCTOSIHUU. Takum 00-
pa3om, HaOmogas B 11111, Hanpumep, IPOTOH WU ANIEKTPOH, MBI (PUKCHpyeEM
B 3TOM J1a0OPaTOPHOM MOAMPOCTPAHCTBE OTOOPa)KEHUSI HAa HETO OJHOTO U3
BO30Y’KJIEHHBIX COCTOSTHUM (yHIaMEHTOHA.

PacueT mokasbiBaeT, 4YTo GyHIAaMEHTOH NPU OTPAXKEHUU CBOMX CBOWCTB
3 ci1ost S° Ha Gasy (KOTOpOii sByseTCs Harle "1abopaTopHoe IPOCTPAHCTBO)
JOJKEH paccMmaTpuBaThes Kak "yactuma Ilnanka".

®B B TOII - cTpykTypupoBaHHas MaTepHalibHasg CyOCTaHLUs, COCTOS-
mas U3 dJIeMEeHTapHbIX YacTull Bakyyma (3UB). DUB - 310 BUpTyasibHas Cu-
CTEMa, COCTOSIIAs U3 TOJI0M 3neMeHTapHor yacTullsl (I'9Y) u ee anHTU4acTH-
upl. ['OY - 370 cTpyKTypHBIE (OPMBI BEIIECTBA, CYIIECTBYIOIINE TOJIHKO B

2I1I1. B 1IIIT nposiBnigeTcs ToJibKO YyacTh ['OY, BCTynuBIIas B TAKOE B3aUMO-
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JeicTBUE C (PU3NYECKUM BaKyyMOM, MpPU KOTOPOM HH(popmaius o0 ux cy-
LIECTBOBaHMU MOXeET nocTynuth B 11111.

Bce 'DY B Teopry UMEIOT OJTHOTUIIHYIO CTPYKTYPY U PACCMATPUBAOTCS
KaK BO30YXJEHHBIC COCTOSIHUSI OJTHOM '"3aTpaBOYHON" YacTHUIIBI - PyHIaMEH-
TOHA.

®oToH - 7TO BO30YXAeHHOE cocTosiHue DUB.
4.3.®u3nyecKuii BAKyyM.

Yepes MHOrUE OMMOKU U 320y ACHUS IPOXOIUT (POPMUPOBAHHUE BaXK-
HEWIIIero MOHITUSI COBpEMEHHOM (pu3uku - ¢pusndeckoro Bakyyma (®B). Co
BpeMeH ApPHUCTOTENs A0 Hadajda XX B. B OCHOBE MPAKTUYECKU BceX (uznye-
CKHX TEOpHI ObUIO MpPENCTaBICHHE O MEXaHMYECKOM 3(Upe KaK BCENPOHU-
Karollel MaTepruaabHON CyOCTaHIIUH.

[Tpuznanue pensaruBuctckux teopuid CTB u OTO npuseno k Tomy, 4To
¢ 20-x rr. XX cronetust 3pup ObLI 3aMEHEH a0COTIOTHONU MyCTOTOM, KPUBU3-
Ha KOTOPOM ompe/esiyia TPaBUTAUIO U Apyrue Gpuandeckue nois. Ipup Kak
MaTepuaibHasi CyOcTaHLUs ObLI1 OTBEPTHYT.

B nauvane 30-x rr. B cBoux paborax mno kBantoBou Teopuu [1.A.M. lu-
pak BBeNl MOHATHE 00 0coOOM 3(upe, COOTBETCTBYIOIIEM 3arOJHEHHOMY
MHUKPOMHUPY YaCTULIAMU C OTpULIATEIbHON dHepruei. OgHako B pU3MKe Npo-
J0JIKAJIO TOCHOJICTBOBAaTh MPEACTABICHUE O MPOCTPAHCTBE KAK MCKPHUBIICH-
HOU MyCTOTE.

OKCIEPUMEHTAIBHOE OTKPBITHE IIONPABOK K MAarHUTHOMY MOMEHTY
AJNIEKTPOHA U CMEIEHHE YPOBHS TOHKOM CTPYKTYpbl B aTOM€ BOAOPOJA 3a-
CTaBWIO (PM3MKOB HAJIEIUTh OKPYKAIOILYI0 CPEely TAKUM IOHSTHEM, KaK "Ba-
KyyMHBI€ MTOITPaBKH", HO Ta0y Ha MarepruaabHOCTh @B coxpaHuocs.

B nacrosimiee Bpems @B paccmaTpuBaercss Kak Haubosee HU3K0E COCTO-

SSHHUC KBAHTOBBIX HOJ'ICﬁ, KOTOPOC, OJHAKO, XAPAKTCPU3YCTCA OTCYTCTBUCM

185



KaKuX-Tm00 peanbHbIX yacTull. CuuTaeTcs, 4TO Bce KBaHTOBbIE uncia B OB
TOXIECTBEHHO PaBHBI HyII0. B TO ke BpeMss @B nmpomomkaroT HaaensaTh Bce
OOJIBIINM KOJMYECTBOM HUKAK HEOOBSICHUMBIX, HO KECTKO MOCTYJIMPOBAH-
HBIX CBOMCTB. CunTaercs, HanpuMmep, 4To, NeUCTBYs Ha (PU3NUECKH BaKyyM
OIIEPATOPOM POKACHUS YACTUL, MOXKHO IOJIYy4NUTh U3 IycToro @B peanbHble
yactulbl. Hukakoro Hameka Ha MEXaHU3M 3TOro Inpolecca HeT. bonee Toro,
BO3MOKHOCTb CYIIECTBOBAHUs TAaKOIO IMOHATHOTO M IOJUIEXKAIIETO ONMCa-
HUIO MEXaHU3Ma NOJABEPTAETCS COMHEHHUIO.

[TocTynupyercs cyuiecTBOBaHHE B (DU3UUYECKOM BaKyyMe pas3JIMYHBIX
BUPTYaJIbHBIX COCTOSSHHM 3JIEMEHTapHbIX 4YacTull. [Ipupona BUpPTyanbHBIX
YacTHUL, KPOME TOTO, YTO OHM CYIIECTBYIOT M HMEIOT IOCTYJIUPOBAHHBIE
CBOICTBa, HUKAK He 00bsicHseTcs. Ha monbiTku 00bscHEHUs - CHOBa oO11e-
npuHsTOE Taly.

Hecmotpsa Ha 1O, uto @B paccMaTpuBaeTcsi KaK HUIYKHEE COCTOSIHHE
KBaHTOBBIX MOJIEH, 3TO COCTOSHUE HAJENAETCS CHOCOOHOCTBIO K BBIPOXKIE-
HUIO, IIPY KOTOPOM BAaKyyM IOJIy4YaeT LEJbI CIEKTP pa3jInyHbIX "HYJIEBBIX"
cocrosiHui. du3nueckas NpupoAa 3TOT0 KOPPEKTHOTO CIEACTBUS (HopMab-
HBIX Pacu€TOB OCTAETCSI HEBBIICHEHHOM.

B pa6ore nmo T®II BnepBbie ObLIa U3J0KEHA CJIEIYIONIAsl TUIIOTE3a O
IPUPOJIE U CTPYKTYpe (PU3MUECKOro BaKyyma: NPH AHHUTHJISIIMYU Napbl Ya-
CTULIA-AHTHYACTUIIA OHU He JIMKBHAMPYIOTCH, KaK MPUHATO celdyac CUM-
TaTh, 2 00bECAUHSIOTCH B HEKYI0 CUCTEMY, HA3BAHHYIO JJIEMEHTAPHOM 4a-
cruneil Bakyyma (OUB). B OUB B HeB0O30yXIE€HHOM COCTOSIHUM B HallleM
71a00paTOPHOM MPOCTPAHCTBE BCE KBAHTOBBIE YHUCJIA PAaBHBI HYIIO. OTO U
€CTh OCHOBHBIE BUPTYaJbHbIE YACTULBI, U3 KOTOPBIX cOCTOUT Bech DB. Kak
MBI YBUIUM Jajee, Takoe npeacrtasieHne o0 @B cooTBETCTBYET BCEM DKCIIE-
PUMEHTAJIBHBIM JIaHHBIM U O€CCIIOPHBIM TEOPETHUYECKUM IIPE/ICTABIICHUSM.

OUB, 3amnonHss nepBoe NOANPOCTPAHCTBO C KOHLIEHTpaLUEn
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n, :W ) (44)
OTBCTCTBCHHLI 3a PpACIIPOCTPAHCHUC CUT'HAJIA, B036Y)KI[3IOHICFO 9TH 4YaCTHUIIbI.
3 CTPYKTYPHI 24YB SICHO, YTO CUT'HAJI JOJDKCH PACIIPOCTPAHATHECA CO CKOPO-
CTBIO, COOTBCTCTByIOHICﬁ CKOpPOCTH pPacCIpOCTPAHCHUA IIOIICPCYHBIX BOJH

aepopMaIi cMeleHus B 0e3rpaHuuHOMN cpesie

o= |C
P (4.5)
TJIe MOJYJIb CIBUTA
__my
87°R) &,

5 (4.6)
p - - INIOTHOCTH YaCTHI] B BAKyyMe.
IToncraBiisgst COOTBETCTBYIOIIME 3HAYEHHUS, 10JIyYUM

m _

Takum oOpazom, 1st DUB Teopust nmokasbIBaeT, YTO B BaKyyMe, CO3/1aH-
HOM 3THUMH YaCTUIIAMH, CKOPOCTh curHaia ("CKOpOCTh CBeTa") U CKOPOCTh
BO3MyIIeHUs DYUB, HMeIomuX yKa3aHHYO CTPYKTYPY, OJJUHAKOBBIE.

OcHOBOHM (hU3MUECKOTO BaKyyMa SIBIISIETCS MPOTOH-aHTUIIPOTOHHBIN
(p'p) Bakyym. Konnenrparus DUB B 3ToM Bujie BaKyyma paBHa n,(p p ) =
1,54541-10°° cM™, B To Bpems kak KoHmeHtpamus JUB y 6Gimkaiimero x
HEMy SJIEKTPOH-IIO3HTPOHHOIO BaKyyMa paBHa ny(e'e) =1,73009-10 cm™,
TO ecTh Ha 10 nmopsakoB MeHblle. [[03ToMy OCHOBHBIE CBOWCTBA (hU3UUECKO-
ro BaKyyMa, B YACTHOCTH JIUDJIEKTPUYECKHE MPOHUIIAEMOCTH BaKyyma, oIpe-
JEJSIIOTCS TapaMeTpaMu NPOTOHA (aHTUIIPOTOHA).

B T®II nokazaHo, 4T0 MOXKET CYIIECTBOBATh 9 TUTIOB (PU3NUECKOTO Ba-

Kyyma (tabia. 4.2), mepBbIM M3 KOTOPBIX SIBISETCS MPOTOH-aHTUIPOTOHHBIH

BaKyyM, BTOPBIM - 3JIEKTPOH-TIO3UTPOHHBIN BakyyM. BocbMoil BakyyM mpe-
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CTaBJIEH JIEKTPOHHBIM HEUTPHUHO, Macca MOKOsl KOTOPOro 1o pacyeram I'ep-
JIOBMHA cocTaBigeT 12,86 3B/cz, 10 ectb B 4-10* pa3 MEHbIIE MAaCChl MOKOS
anekTpoHa. B TakoMm ciyuae yactuua, kotopas gaet Bakyym Ne9, nerue snek-
Tpona B 2,5-10° pa3. KpoMe TOro, Mexmy 31MeKTPOHOM M >JIEKTPOHHBIM
HEUTPUHO HMMEETCS €lle S5 CTAaOMJIbHBIX YaCTHUL, KOTOpPbIE HAIOT COOTBET-
CTBYIOIIME THUIBI (hr3nuecKkoro Bakyyma. Cpeau 3TUX CTaOWIIBHBIX YacTHIL
Ha3BaHbl MIOOHHOE HEMTPUHO U Tay-HEUTPHUHO.

B monorpaguu . I'epnoBruHa He feTann3upoBaHbl MEXaHU3MbI 00pa30-
BaHUS W3 BaKyyMa Iap 4acTHUlla-aHTMYacTULa AJIi ME30HOB, TMIIEPOHOB U
T.J1., KOTOpbIE HE MPEACTABIECHB COOTBETCTBYIOMINM (PU3NUECKHM BaKyyMOM.

B MoHorpagum paccMaTpuBarOTCSl TOJIBKO YaCTHUIbI, KOTOPBHIE ONHUCHI-
BAaIOT HEKMBYIO MpUpoy. He UCKItoueHo, YTO CyIEeCTBYIOT YaCTHIIbI, KOTO-
pBI€ OTBEYAIOT 3a >KMBYIO IpHupoAy. OJHAKO UX JTOJKHA ONMUCHIBATH COBCEM
npyras pusnka.

Ananuzupys tabnuiy 4.2, I'eplioBUH J1e1aeT BBIBOJ, YTO U3BECTHOE Pe-
JMKTOBOE U3IyueHUe BceneHHOo! Ha caMoM Jiesie ABIISETCS CIIOHTAaHHBIM M3-
ay4yeHueM Bakyyma Ne§. J[nuHa BOJHBI, KOTOPYIO HAOIIOAIN SKCIEPUMEH-
TaJbHO, SIBHO 3TO MOATBEPKIAET. A JTOMUHUPYET 3TO HU3JIyYEHHUE MOTOMY,
YTO MEXIY CEIbMBbIM U BOCBMBIM BaKyyMOM, C OJHOH CTOPOHBI, U MEXIY
BOCBMBIM U JIEBSITBIM BaKyyMOM, C JIpyrOM, OTpPOMHBIE HHTEpPBAJIbI JJINH

BOJIH, KOTOPBIC HC COOTBCTCTBYIOT HHU OAHOMY BaKyyMa.

Tabnuma 4.2. Tunbl pu3ndeckoro Bakyyma.

Tun Bakyyma R,.cm Tun Bakyyma R,..cm
1 1,40-107° 6 1,07-10°
2 2,58-10"° 7 6,32:10°
3 3,70-107"° 8 0,370
4 3,70-10” 9 1,59-10°
5 3,15:10°

188



4.4. DyngaMeHTaJIBLHOE TOJIE.

MarnuTtHblii 3apsij - 3apsia QyHIaMEHTAIbHOTO MOJIsl, OTBETCTBEHHBIN
3a MarHuTHbIe cBoiicTBa PII. OH MpOSIBISIETCS HEMOCPEACTBEHHO TOJBKO B
3IIIT u ve nposasnsiercss B 11111 u 2I1I1. MarHuTHBIN 3apsn SBJISETCS CBOM-
CTBOM (PyHIaMEHTaIbHOTO 3apsja, KOTOPOE YaCTUYHO OBUIO MPEIBHACHO
Jlupakom B €ro runorese o "MarHuTHOM MOHoMoJe".

CtpyHa - nuHeliHas o61acTh nposeieHus: OII, B1oap KOTOpOi JoKaIu-
3yrotcs cBorictBa OII.

@DyH/TaMEHTOH JBUXETCS MO MOBEPXHOCTH TOpAa. JTUM JBUKEHUEM PY-
KOBOJISIT TOJISI IBYX TOKOBBIX CTPYH (puc. 4.2).

OpnHa TOKOBasi CTpyHA, MPOXOJSINAs Yepe3 OCh TOpa U uaymas B "Oec-
KOHEYHOCTH" (KOTOpasi 3aMbIKaeTCs Ha pacCTOSHUSAX NopsAlKa paauyca Bcee-
JIEHHOM), CO3/1a€T MarHUTHOE T0Jie, KOTOpOEe MPH B3aMMOJEUCTBHH C Mar-
HUTHBIM I10JIEM TOKOBOW CTPYHBI, IPOXOAIIEN IO OCH TOPA, TAET PE3yJIbTH-
pyIoIlee MOJIe BAOJIb N-BUTKOBOW JIMHUM HA TTOBEpPXHOCTH Topa. Eciu B 31111
MBI BCTPETUIIUCH C (JEHOMEHOM, UMEIOIINM AJIEKTPUUYECKUH 3aps]l B HAIPaB-
JIEHWU YTJa ( 1 MATHUTHBIN 3apsiji BIOJIb TPACKTOPUM JIBHXKEHUS, IPAKTAYE-
CKM OPTOTOHAJIBHOM K IUIOCKOCTH, NEPECEKAIOLIEd TOp, TO ONKMCAHUE JIHHA-

MHWKHN OBUXCHUA (I)YHI[aMeHTOHa 6yI[€T IIOJIHBIM.

)
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Puc. 4.2. Cxema oOpa3zoBanus (hyHJaMEHTOHA KaK OCHOBHOW SYEWKM MPOCTpaH-
crea S* a—DUB; 6 - I'DU.

OcHoBHO1 DY B HalleM MuUpE SBISETCS NPOTOH, TaK KaK IMPOTOH-
AHTUNPOTOHHBIM BaKyyM MOYTHU HA JECITh MOPAIKOB UMEET OOJBIIYI0 KOH-
LEHTPAIMIO, YeM OJIMKaNIINi K HEMY 3JIEKTPOH-TIO3UTPOHHBIN BakyyM. [lo-
ATOMY €CTECTBEHHO CUUTATh, YTO (PYHIAMEHTOH, KOTOPbIN HAaXOJUTCSA B OC-
HOBHOM coctostnuu B 31111, orpaxaercs na IIIII kak mporton. Mcxons u3
3TOTr0, MBI MOKEM OMNpPENEIUTh MapaMeTpbl (PyHIaMEHTOHA U YTOYHHUTH Ma-
paMeTpbl IPOTOHA.

KBapku. ®usnueckuii Bakyym UMeeT OOJbIIyI0 KOHIeHTparuio DUB.
[Tpu Hanuuuu B 1 oM’ cBobogHoro OB mopsiake 10¥ AJIEMEHTAPHBIX YaCTUIL]
MPOTOH-AHTUIIPOTOHHOI'O BaKyyMa 3JIEMEHTApHbIE YaCTULIBI B "TOJOM" BHUJE
cymiecTBoBaTh He MOTyT. OHM OyayT oOpa3oBBIBATH C AJIIEMEHTAapPHBIMHU Ya-
ctuniamu Bakyyma (QUB) cucremsl, kotopbie B TDII Ha3BaHbI KBAPKOBBIMU
crpykrypamu (KC). Otu KC nabmogarorcst B 1a00paTOPHOM MOJNPOCTPaH-
cTBe Kak oObruHbie DY. KBapku - 3T0 CTpyKTypHBIE 3JIEMEHTBI YacTHII, KOTO-
phle IpeACTaBIsAIOT coboi Bo30ykaennbie 'O u OUB.

OnemeHTaMu KBapKOBbIX CTpykTyp TOII sBisercss DY-kBapku u OUB-
kBapku (DU-k, DUB-k), koropsie oopazyrorcs uz ['OU u DUB B pesynbrare
00beMHEHUsI UX B KBAapKOBYIO CTPYKTYpY. AHaiu3 Bcex BO3MOHbIX KC

IIOKa3aJl, 4TO YCTOﬁqHBBIMH SBJIIAKOTCA TOJIBKO CTPYKTYPBI, IPUBCICHBLI B

Tabn. 4.3.

Ta6muma 4.3. YcroiiunBbie KBApKOBBIE CTPYKTYPHI.

Homep | O0bexTsI, momiexkarue oobeau- CocraB KC o6pa3zo-
cxeMbsl | Henuio B KC BaHHOIT DY

1 1734 + 294YB : 194k + 29UB-k

2 2I'54+154B FEN 29Y-x + 194YB-k
v g
> it
3 clngqHan + OKpyXaromuin N 19Y-K + 19UB-k
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YCioBHBIC 0G03HAYCHHS B CXeMax: | - OY-kBapk; * - nyomb-OU-KBapk,

OYB-kBapk (Bo BTOpoM ciayuyae DUB cunbHO Bo30yxaeHa u 'Y BXOAUT BHYTPH CTPYK-

Typsl DUB); ‘- - oxpyxaroumit ®B kak s1ement KC. (3HaK B KOHIIE CTPEIKH yKa3biBa-
€T 3HaK 2JekTpuueckoro 3apsaa KC).

B Tabn. 4.4 npuBeneHbl CXeMaTUYHO CTPYKTypHble ocobeHHocTu ['OY.
Crpykrypa I'DU B IITI(2—1) n3o6paxkeHa B BHjAEC TOYCUHBIX 3apsAaoB (PyH-
JaMeHTa’abHOro noJjs. Kaxxnoil nmape pasMenieHHbIX Ha OJJHOM JHaMETpe 3a-
PSAI0B HA PUCYHKE COOTBETCTBYET 71 PACIIOJIOKEHHBIX 10 KPYTy CyOUYacTHll.

3HaK BHEIIHETO (; ¥ BHYTPEHHETO (, 3aps10B 0003HAUEH CIeBa OT HUX.
B IIII(2—1) napymaercs cummetpus 3apsaos PII, cymecrByromas B 21111,
IIPU KOTOPOH (; = (p, U NOABIAECTCS pa3HOCTh 3apsaaoB DI - anexkTpuyueckuit
3apsan. Touku, ycmoBHO M300pa)arolue 3apspl, 3a4€pHEHBI TaM, TJI€ HaXO-
quTCsl OoNbIIUi 3apsa. JJOMUHUPYIOMIME 3apsig MOXKET ObITh pa3MeIleH Kak
Ha BHEIIHEM, TaK U Ha BHYTPEHHEM KPYIe CTPYKTYPbl. OTUM U ONPEIEISIOT-
Csl MOHATHUS YacTula U AyOnb-dactuia, ucnoisdyembie B TOII. 3aecy moa
TepMuHOM "vacTtuna" nonumaercs ['94, B kotopoii B I1I1(2— 1) npeanmupy-
€T BHEITHUI 10 OTHOMICHUIO K 1eHTpYy 3apsn PII, a mox "mxyOnp-uacturein”

nonumaercs ['OY, B KoTopoil npeBanupyeT BHyTpeHHU 3apsin PII.

Ta6muma 4.4. CtpykrypHbie ocodennoctu ['OY

NS
A | 1 - [f 2 3
B AOpoHb! JlentoHb!
] e =S -0
-0 toy < + e <
! —5 T ©1742| e 1<42| ¢ a1 <42
+e -0 -0
1o To ot
—=. 2l s — >
2 To qy>42 ¥o a1 >a2| 7o 41 >42
- o -9 - @
T +e -0 -0
—of +0+ +O+
3 —o T 174z —+.'—‘41<42 Te 41 <a
+eo -0 -
—0+ —C+ —C*
+0 +0 +0
4 ¥O q1>4q2 Yo q1>4q2 +o s gy 2o
-9 -~ @ —-e
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JIunoJIbHBIE IUIEYM BCETJa HAMHOIO MEHBIIE PaguycoB, a PaguyChl BO
BTOPOM psiny npumepHo B 60, a B TpetbeM - B 1800 pa3 Oosnblue, yem B nep-
BOM psiLy.

[Tpunaanexxnocts 'OY K pa3nuuHbIM CTPYKTYPHBIM PsiiaM ONPEAEIIAET
ri1y0OKOe OTIMYHME BO B3aUMOJIEHCTBUU 00pa3oBaHHBIX M3 HUX DU. DTy He
HaOJII0JaeMyI0 B HalleM JabOpaTOpHOM IMPOCTPAHCTBE OCOOEHHOCTh, HO
Kpaiine cymectBeHHyro st 21111 - apeHsl Bcex B3aMMOAEICTBUM, - U yraja-
M 1pu GOPMUPOBAHUN COBPEMEHHON TEOPUU KBApKOB U Ha3BalIM €€ "LBeT".
JUIs KOHKPETHOCTH YCIIOBUMCSI Ha3blBaTh KBapKu, oOpa3zoBaHHble u3 [OU
MIEPBOTO PsiAa, "KpacHBIMU'", BTOPOTO - "3€JI€HBIMU" U TPETHETO - "CHHUMH"' 1
0003Ha4YaTh COOTBETCTBEHHO Iudpamu 1, 2, 3. Hy:)kHO 0TMETUTH, UTO LIBET U
P-YETHOCTh TOJBKO OY-KBAapKOB OJHO3HAYHO ONPEIECISAIOTCS BHYTPEHHEU
ctpykrypoit 'DY, a B DUB-KBapKOB BHYTPEHHSSI CTPYKTYpa HE ONPEAEIIAET-
Cs1 OZTHO3HAYHO 3TUMU KBAHTOBBIMU YUCJIAMH.

['DY ¢ 3-ro psaa (nenToHbl) KBApKOBBIX CTPYKTYp ¢ DUB He 00pa3yloT.
B »Tux yacTun paauyc CTpyKTyphl Ha 3 mopsjka 0oJjblle, YeM pajuyc y 4a-
ctul 1-ro psaa. [Tostomy vactuipsl 3-ro psga B CHIIBHBIX B3aUMOJEHCTBUAX
Y4acTBOBAaTh HE MOTYT.

W3 tabn. 4.4 BugHO, utOo cTpykTypa ['DY onpenensiercs TONBKO IBYMs
napameTpamu - HomepoM psga NS u coctosHrem vactuibl A. Homep psana
omnpeznenseT "uBer", a COCTOSHNUE YaCTULBI, IPUHAJICKAILEH TOMY UM UHO-
My psay, ompenenser "apomat". OcHOBHBIX apoMatoB 4: A = 1 (cooTBer-
CTByeT apoMary u); A = 2 (coorBercTByeT apomarty d); A = 3 (COOTBETCTBYET
apomarty s); A =4 (COOTBETCTBYET apoMary C).

KBapkaMu ¢ Hapyll€eHHEM CHMMETPUH, NMPUHALICKANMMU NEPBOMY U
BTOPOMY psnaM npu A = 1 wim 2, gBIsieTCsl KBapKH, MOJIYYUBLIME ceilyac

0003HaueHus t-KBapK, a KBApKU, MPUHAJJICKAIINE TIEPBOMY U BTOPOMY psi-
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nam npu A = 3 wnu 4, o6o3HayaroTcs b-kBapku. Jlerko BUeTh, YTO CUMMET-
pusi, 0 KOTOPOW MBI 371€Ch TOBOPUM, siBisieTcst SU(3) -cuMmMeTpuei.

N3 SU(3) - cummerpuu cieayer, 4To DY-KBapKOB JOIKHO OBITH 8, a
OUB-kBapkoB — 10. ITockoJIbKy MpU3HAKOB LBETA TPHU, TO APYroi MpU3HAK,
Ha3BaHHBI apoMaTOM, JOJKEH UMETh IIECTh BAPUAHTOB, UTOOBI 00I1lI€e YKC-
JI0 KBapKOB OBLIO PaBHBIM 18.

Bcerynag Bo B3aumopeiictue ¢ OUB, I'DU nenut cBoil nmepBoHavaib-
HBIM 3apsa +1 win -1 Ha Tpu paBHBIE YacTH (TaK Kak B KBAPKOBOM CTPYKTYype
Tpu saeMenTa). 'O MoxkeT oTaaBaTh 4yacTh CBOEro 3apsja win asym DUB
(B crpyktype 1 I'9U + 2EUB), wim 'O u 3UB (B ctpykrype 2I'0Y +
1234B), unmu DUB u ®B. 3apsn, npegannsiii @B kak cpene, a HE OCTOSH-
HOMY 3JIEMEHTY KBApKOBOH CTPYKTYpbI, HE MOXET TaMm coxXpaHUTbcs. OH
noibkeH nepeitu aubo k DUB-k, mibo k Y-k, HEMOCPEICTBEHHO 00pa3yro-
IIMX KBAapKOBYIO CTPYKTYpY, PHUYEM B KBAPKOBOM CTPYKTYpE C MOJIOXKH-
TenbHO 3apsikeHHor ['OY 3apsg @B nepexonut k DY-KBapKy, a B CTPYKType
¢ otpunarenbHo 3apsbkeHHoM ['DY 3apsan @B nepexomut k DUB-kBapky.
CpaBHuBasi OapHOHHBIE U ME30HHBIC CTPYKTYPHBIE CXEMbI, BUJIUM: YTO OHU
OTJIMYAIOTCA TEM, YTO B MIEPBOM CTPYKTYpHOU cxeMe ofgHa ['DY 3ameHeHa Ha
@B, a B npyroii - onHa 9UB 3amenena Ha OB.

ITonsatue "yactuna" u "antuyactuna" Hocat B TAII abcoroTHBIN, a He
OTHOCUTEJIBHBIN XapakTep. YacTHUIIbI C MONOKUTENBHBIM 3apSA0M 00pa3yIoT-
Cs TOJBKO U3 MOJIOKUTENBHO 3apsbkeHHbIX 'O, umeronux NS =1,2 u A =
1, 3, a 4acTHUIIBI C OTPUIIATEIHLHBIM 3apPSIOM 00Pa3yIOTCs TOJIBKO U3 OTPHUIIA-
TenbHO 3apspkeHHbIX DY, umeronux NS =1, 2 u A = 2, 4 (cm. Ttadi. 4.4),
AHTUYACTHIBI 00pa3ylOTCS M3 COOTBETCTBYIOMMX aHTH-I DU mo Tem xe
CTPYKTYypHbIMH cxeMamu. @B, KOTOpble Yy4acTBYIOT B OMHUCHIBAEMBIX IPO-
1eccax, SBISIOTCA P P U € € - BakyyMaMu. JIerko BUJIETh, 4TO B OTHX BHAAX

BAKyyMa ITOJIOKUTENBHBIM AJEKTPUUYECKUMN 3apsia MOXKET oTpa3utbes oT OB
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TOJBbKO Ha DY-KBapK, a OTpULIATENbHBIN - TOJIbKO Ha DYUB-kBapk. JTa acum-
METpHS - OJIHA W3 NPUYMH HApPYLIECHUS 3aKOHA COXPAHEHUS MPOCTPAHCTBEH-
HOM YETHOCTH B CJa0bIX B3aUMOJECHCTBUAX, OPTAHUUYECKH CBSI3aHHBIX C MPO-
[eccaMy, IPU KOTOPBIX YAaCTHULBI OOMEHHBAIOTCS JIEKTPUUECKHM 3apsiIOM.
Ota e aCHMMETpHUs OTBETCTBEHHA 3a TO, UTO CYILECTBYET CTPYKTypa 20UB-
K + OTpUIATENBHO 3apsiKeHHbIN DYU-k 1 HeT cTpyKTyphl 20UB-k + mosjoxu-
TEJBHO 3apsLKeHHBIA DY-K.

OnucanHoe 37ech npeacTaBieHrne 00 DU kak KBapKOBBIX CTPYKTypax,
paccMOTpeHHbIX B pamkax TOII, mo3BosisieT HE TOJBKO TOYHEE PACCUUTATH
napameTpbl 3JIEMEHTAPHBIX YaCTHUL], HO U ONPENEIUTh TAKUE KBAHTOBBIE YHC-
Ja, kKak 6aproHHOM yKcio B, nzotonudeckuii criuH I u ero npoekmuto I3, ru-
nep3apsiji, BeT u apoMar. Kpome Toro, 3HaHue oCHOBHBIX ocobeHHocTel KC
oOJieryaer MpaBUJIBHBIN pacyeT Macc, 3aps/i0B, CIIMHOB U MAarHUTHBIX MO-
MeHTOB JY.

Taxuonsnl. Co Bpemenu Bceobmiero npuzHanus CTO no navana 60-x TT.
(GU3UKYA €UHOAYIIHO CYUTAIM, YTO B MPUPOJI€ HET YACTHI], KOTOPbIE MOTYT
JIBUTAaThCSl CO CKOPOCTBIO, OOibIIeH cKopocTu cBeTa. B 60-e roapl mpaBo-
MEpPHOCTh O4epeqHOTO Taly ObLTa TOCTAaBJICHA IMOJ COMHEHUE, W B (DU3UKY
ObLT BBEJIEH TEPMHUH TaXWOH MJIA YaCTHUI, ABMXKYUIUXCS CO CKOPOCTHIO,
OoJbIIel CKOpOCTU cBeTa. B mocnenyromue 4eTBepTh BeKa ObLIO OmyOIuKo-
BaHO yxke Oosiee 700 paGot, B OONBIIMHCTBE KOTOPBIX MpHU3HABAIACh BO3-
MO>KHOCTb CYIIECTBOBAaHHUS TaKWX YAaCTHI[ U MpecKa3blBajlach OObIIasi Be-
POSITHOCTh TOTO, YTO OHHU OYAYT UIPaTh 3HAYMTENIBHYIO POJIb B OymyIIMX
TEOpHUsIX.

Takum 00pa3oM, MHOroJieTHee Taly, HAJIOXKEHHOE Ha CBEPXCBETOBBIE
YaCTHIIBI - TAXUOHBI, 3aK0JIE0ATI0Ch, HO JAIIEKO HE CHATO 10 cuX nop. OCHOB-
HOM apryMeHT CTOPOHHHMKOB TaOy cBoauTca K cienytomemy. Eciam momy-

CTUTb, YTO B HAIEM MHPC MOI'yT CYHICCTBOBATHL YAaCTHIbI, ABUKYIIHUECA CO
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CKOPOCTBIO, MEHBIIIEW CKOPOCTH CBETA, - TAPJAMOHBI, U OJHOBPEMEHHO C HU-
MU YaCTHUIbI CO CBEPXCBETOBOM CKOPOCTBIO - TAXHOHBI, TO JIETKO YBUJETH,
YTO IMPU 3TOM MNPEANOJIOKEHUN HAPYIIACTCS MPUHIUI NPUYUHHOCTHU. Takue
TPYJHOCTH CYIIECTBYIOT. Bce MHOro4McieHHbIE MOMBITKM OOOWTH HX HE
npuBo WM K ycriexy. B T®II ovu nmpeoaosieHbl.

Kaxk pesrome ciemyer chopmMyaupoBaTh CIEAYIONUNA BBIBO: MAXUOHbL
U mapouoHsvl He MO2YMm O0OHOBPEMEHHO CYUWLeCME06amb U NPOAGIAMbBCA 6
O00HOM U MOM Jce NPOCMPAHCMEe, TaK KaK 3TO HAPYLIAET NPUHLHI HpPU-
yuHHOCTH. [Ipunuun npuunanocty HE Gyner mapymarbces, eciu TapanoH-
HOE JIBUKEHUE JOMYCKAETCS B OJHOM CJIO€ KAKOTO-TO OXBATHIBAKOLIETO IMPO-
CTPAHCTBA, & TAXUOHHOTO JBHKEHUE - B JIPYTOM CJIO€, SIBIIIFOIIAMCS JOIOJ-
HSAIOIIUM MTOAIPOCTPAHCTBOM OTHOCUTEIBHO MEPBOTO.

B T®II noka3aHo, 4TO OJJHO3HAYHOCTb BEPOSITHOCTHOW OLICHKU Xapak-
TEPUCTHUK, KoTopble Habmomatorcst B 1III1 (mabGopaTtopHomM moampocTpas-
CTBE) OMpEENsIeTCs] TEM, YTO 3TU OCHOBHBIE XapaKTEPUCTUKHU (PUINUECKON
CHUCTEMBI TOJILKO TMPOSIBISIOTCS B J1a00OpPaTOPHOM TOIIMPOCTPAHCTBE, a 00pa-
3YIOTCSl B JIPYTUX MOANPOCTPAHCTBAaX (CHOsX) - 2-M, 3-M U B MOANPOCTPaH-

cTBe (puznueckoro pakyyma - [IITW.

HyneBoe noanpocTpaHcTeo 1-e noanpocTpancTeo
(0) _ (1)
t = %oo0 (0) _ t > 0 )y _
At=0 B =0 1 atsTo =0
4
hl ®
OPr—
PyHAAMEHTOH
(3acTbiBwKe TpaeKTOpUK} raY
= — | ; —t It |
20 l sy | tP>0 @)
At £ 0 8 At> 0 <
PyHAIMEHTOH Y /
{oxusweue TpaexTopuu}
3-e noanpocTpaHcTeo 2-e NOANPOCTPAHCTBO
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Puc. 4.3. IIpocTtpancTBeHHBI MeTaMOP(03 CTPYKTYPHI TOJION JIEMEHTAPHON YaCTHIIBI.

OnHako, 3Hast 3aKOHBI ABMKEHUS B KaXKJIOM MOJAIPOCTPAHCTBE U 3aKOHBI
OTOOpaXKEHUSI MEXAY HUMH, Mbl MOKEM HE TOJBKO OLEHUTh BEPOSTHOCTh
HAOJIOZICHUST TapaMEeTPOB, XapaKTEPU3YIOLIUX CUCTEMY B J1aOOpaTOPHOM
MOANPOCTPAHCTBE, HO U TOYHO BBIYUCIISITh UX YUCIIEHHbIE 3HaueHus1. Ho atoT
pacyeT BO3MOXKEH TOJBKO B T€X MOJANPOCTPAHCTBAX, B KOTOPHIX BO3HUKAET, a
HE TOJBKO HAOIIOMAeTCs MCKOMBIN mapametp. [Ipumep pacduera romoi 3iie-

MEHTapHOM YaCTULbl IPUBOAUTCS Ha puc.4.3.
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' € 2 Fe € 30 ]l
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TR \{=a)) (ZR?A\(=~)) (R~}

Puc. 4.4. TlonHast cxema BceX MOANPOCTPAHCTB, (YHKIMOHAIBHBIX CBs3€H M 0TOO-
paXEHHH MEXIy HHMH; CyMMa JJIEMEHTOB IOANPOCTPAHCTB, B KOTOPBIX PEaIU3yeTCA
I'2Y, 1 5IeMeHT HOAPOCTPAHCTBA, K KoTopoMy npuHamnexur DUB: L - pusuueckoe

MMoANpOCTPAHCTBO, O - 9JICMCHTBI (1)I/I3I/I‘-IGCKOFO noANpPOCTPAHCTBA, <> - OXBAaThIBAKOIICC
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MPOCTPAHCTBO; <> _ 5eMeHT OXBATHIBAIOLLETO npocTpancTBa; G — onepaTop BIOKEHUS,
F — orobGpakeHrne mpou3BOIBHOM MPHUPOILI, B — 0a3a paccioeHUs: B COOTBETCTBYIOIIEM
IPOCTPaHCTBE; ¢ — a, B, Y — MacmTad BpeMeHHu (0. WK 3, WM Y) B COOTBETCTBYIOIIEM
MPOCTPAHCTBE WM B UX JIEMEHTAX; — - CUJIOBbIE JINHUU TIOJIS.

[Tonnas cxeMa pacyeTa CBOMCTB 3JEMEHTAPHBIX YACTUI] MIPUBOJAUTCS Ha
puc. 4.4.

OCHOBHOI NPUHIINII, COTIACHO KOTOPOMY OYJIET AeNaThCsl MOCTPOCHUE,
CIENYIONUI: OT TIIyOMHHOTO - K BHEIIHEMY WJIH, WHA4Ye TOBOPS, OT JIEMEH-
TOB - 10 TOJANPOCTPAHCTB - W Jaiblle - J0 OXBATBHIBAIOIIMX MPOCTPAHCTB.
BbyayTt no odepenu, B COOTBETCTBUU C 3TUM MPUHIIMIIOM, TIEpeOUpaThCs dJie-
MEHTBI uarpammsl, (cM. Puc. 4.4) u onpeaensiTbes 3aKOHbI OTPAKEHUN MEXK-
oy HUMH. Begymuii mpuHIUI, KOTOpBIM OyAeT KOHKPETU3MPOBATH 3aKOHBI
OTpaXXE€HUH, - 3TO COOJIIOJICHUE BCEX YCIOBUUA KOMMYTATHUBHOCTH CTPEIIOK
JMarpaMMbl.

Tounas GopMynHpoBKa ycIOBUS KOMMYTAaTUBHOCTH TakKas: €CJIH €CTh
TPU MPOU3BOJHLHO BHIOPAHHBIX JJIEMEHTA JUArPaMMBbI, CBSI3aHHBIC TAKUM 00-

pazom:
f

A 3
fg\\ﬂ’
o

TO 0TOOpakeHHE f Bcerya JOJIKHO ObITh paBHBIM KOMITO3UILIUU OTOOpaKEHU
guh:f=goh.

B macTosiee BpeMsi HaM U3BECTHO OOJIBIIOE KOJIMYECTBO CTPYKTYPHBIX
(GopM, B KOTOPBIX IMPOSIBISIETCS BELIECTBO: BceneHHas B 1€JI0M, 3BE3JIHBIC
CKOIUICHHMS, 3BE3/bl, IJIAHEThI, MOJIEKYJIbI, aTOMBI, KPUCTAJUIbI, JJIEMEHTap-
HbIE YAaCTHIIbI, BKJIIOYast (POTOHBI, - BCE 3TO M3BECTHBIE CTPYKTYpHBIEC 3Je-
MEHTHI BelecTsa. Iy BbIICHEHHs IPUPOABI 3THX CTPYKTYPHBIX (DOPM H
B3aMMOJECTBUI MeKAYy HUMM U HY/KHA eJUHas Teopus moJs. B cyme-
CTBYIOLIMX MHOTOYMCIICHHBIX Pa3BUBAIOIIMXCA TEOPUAX IOJIS MOCTYJIUPYET-

cs OOJIBIIIOE YHCIIO ¢ HE Ha6JII-O,Z[a€MBIX CTPYKTYPHBIX 3JICMCHTOB BCHIC-
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CTBa: KBapKH, MapTOHBI, TJIFOOHBI, KPEOHBI, CYNEPCUMMETPUUHbIE AyOIepbl
AJIEMEHTAPHBIX 4acTUll U MHOTHE Apyrue. B T®II takoe BoneBoe mocrymnu-
POBaHHE €I1I€ HEU3BECTHBIX JIEMEHTOB BEILIECTBA 3allPellleH0: OHU JOJKHBI
MOSIBUTHCSI B PE3yJibTaTe OTOOpaKeHHS aOCTPAKTHBIX BHYTpUMATEMaTHUC-
CKHX OOBEKTOB Ha KOHKPETHBIE T€OMETPUUYECKHE KOHCTPYKIIMHU, TOJIeKa-
KX €CJIM He HEMEAJICHHOMY HaOJI0ACHHIO, TO, IO KpailHel Mepe, onrcaHus
BO B3aUMOJICUCTBHUM APYT C IPYTOM.

I'paButanus B TOII aBugeTcs pe3ynbTaTtoM SKPaHUPOBAHUS DJIEMEH-
Tamu cTpyKTypbl DY cunobix guHuid @II. Uepe3z DU uayT TOJBKO CHUIIOBBIE
muaun "mo DY", muaun "ot OY" Ha Hee He BimsIOT. Eciim ObI B CTPyKType
OU Bce areMeHThI ObLTH TIPO3padyHbl i JuHuil "no DY", To rpaBUTAIMOH-
HBIX CHJI HE BO3HUKaIIO Obl. Ho 9KpaH cymiecTByeT, U CUIIBI €CTh.

PaccmarpuBas CTpykTypy paccio€HHOro MmpoCTpaHcTBa, ['epaoBuH cuu-
Taer, 4yTo HyJieBoe npoctpancTBo B TDII romeomopdHO TpexmepHoit chepe
S°. Beeslennas siBJsieTcsi TpexMepHoii cepoii S°.

W3 omperernenns cieayer, 4To S’ SIBISETCS 3aMKHYTHIM TOIOJOTHYeE-
CKUM MHOT00Opa3ueM (T.e. MPOCTPAHCTBO KOMITAKTHO U HE UMeeT Kkpast). [a-
Jiee 04EeBHIHO, UTO JTI00asi Touka S° GyJeT ero HeHTpoMm.

BaxubiM ciiencteuemM 3KkpaHupoBaHus CUIOBbIX JuHUW DII sBisiercs
3¢ (EKT MOTHOTO IKPAaHUPOBAHMSI IIEHTPAITBHBIX 00JIACTEH 3BE3]T OT BHEIIHEH
cpenbl. DTO BbI3bIBAET d(PPEKT yMEHBIICHHUS TPABUTAIMOHHOW MAaCChl 3BE3-
JIbl, YMEHBIIIEHUE TPABUTALIMOHHOTO YCKOPEHUSI Ha TTOBEPXHOCTH U B 00BbEME
3Be31bl. I camoe BaXKHOE - MPUBOJUT K HEBO3MOKHOCTH KOJLJIAICA 3BE3/IbI U

BO3HUKHOBEHUS MaCCUBHOW YEPHOM JBIPHI.
4.5. YepHble AbIPbI B MUKPONIPOCTPAHCTBE.

B OIIIT cymiectByeT CTpyKTypa KJIETOYHOTO MpocTpaHcTBa. [lockonbKy

3 o .
OITII s;Bnstercst S°, TO, OYEBUJIHO, UTO LIEHTP KKJION SIMEHKU SBIISIETCS OJHO-
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BPEMEHHO [IEHTPOM Bceil BeenenHoi, motoMy uto B S® Kaxas TOUKa MOYXKET
ObITh ee IeHTpoM. [10CKOIBKY B KaxaI0H siueiike oToOpakaeTcs BCS 3aMKHY-
Tas BeenenHas, eCTECTBEHHO CUMTATh 3TU KJIETKU MUKPOBCEJIEHHBIMH, KOTO-
pbIE ONHKCHIBAIOTCA TEMH K€ YPABHEHHUSMM CBSI3M MEXKIY INPOCTPAHCTBOM-
BpeMeHeM-BelecTBOM. KoHeuHo, MaciiTaOHbIE COOTHOLIEHHUS MEXAY €IH-
HULIAMU, KOTOPBIE ONPEACIIAIOT BpeMsl, IPOCTPAHCTBO, BELIECTBO BO BceeneH-
HOM ¥ MUKPOBCEJIEHHOM, C OUYEBUIHOCTHIO, JOJKHBI ObITh PA3HBIMH.

[IpumeHeHne ypaBHEHUs 3aKOHAa TPUEIMHCTBA KO BCEIEHHOM M MUK-
POBCEJIEHHOW B 3TOM CJlydyae 03Ha4yaeT MacIITaOHYI0 MHBAPUAHTHOCTh 3aKO-
HOB, YIPABJIAIOIIMX BEIIECTBOM. TakuM 00pa3oM, 3aKOH TPUEAMHCTBA IS
pa3IMyYHBbIX MOANPOCTPAHCTB O3HAYAET MACIUTAOHYI0 MHBAPUAHTHOCTBH IS
€AUHUL], ONPEEISIOIUX MPOCTPAHCTBO-BPEMS-BELIECTBO. DTy WHBAPUAHT-
HOCTb M OTKpPBUI CBOUM ypaBHEHUEM A. DUHINTENH,

[Tockonbky stueriku B OIIII - MUKpOBCENEHHBIE, TO TPAHUIBI OKPECTHO-
CTeH ATUX TOUYEK U ABIAIOTCA chepamu [lIBapummnbaa, a KIETKH - YepHBIMU
MuKpoaeslpamu. IIpu 3TOM oOKa3bIBaeTcs, YTO KOOPAMHATHI MoJ chepoi
HIBapimunbsaa U HaJ HEH yIOBIETBOPSIOT OMpPENeICHHBIM TPpeOOBaHUSIM 3a-
KOHA TPUEIUHCTBA: €CIIM Haj cPepoil KOOPAMHATHI AEUCTBUTEIbHBI, TO MOA
chepoit oHM MHHUMbIE U HaoOopoT. KoopnmHaTtel moj cdepoil m Hajg Hel
JOJKHBI YIOBJIETBOPSTH 3aKOHY 3€PKAIIBHOTO OTPAKEHHUS.

KonnenTpamus yactui nopsaka 10°° ¢cM™ cOOTBETCTBYeT HeHTPOHHBIM
3Be3gaM. OTCroja MOYKHO clenaTh BBIBOJ, YTO JaJbHEHIIEE C)KATHUE ITUX
3Be3/, OYEBUIHO, WJIM HEBO3MOXKHO, WM TPEOyeT Al CBOEro 000CHOBAHUS
[IPUBJICYCHUs] HOBBIX MPEJICTABICHUNA O CTPYKTYPE YaCTHII, BBIXOIAIIUX 32
pamku TOII. Takum 06pa3oM, MBI MIPUXOJUM K BBIBOAY O HEBO3MOXKHOCTH
0o0pa3oBaHUsI B MakpoMupe "4epHbIX JbIp". DTOT MpoIlecC - Beayllee siBie-

HHUC B MUKPO, 4 HC B MAKPOMHUPC.
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4.6. CxaasipHoe moJie.

B T®II nokas3aHo, 4TO B OCHOBE ITOCTPOECHUS BEILIECTBA JIEKUT CKAJIAP-
HOE T10JI€, UMEIOIEe CBOU UCTOYHUKU - 3apsiabl. DTO CKaJspHOE 1osie oOpa-
3yeT OCHOBHBIE HATSKEHUS - CHJIbI B MHUPE BEIIECTBA, OOBEIUHSIOIINE BCIO
Bcenennyto ¢ ee OCHOBHBIMM 3JIEMEHTAMU - IEHTpaMu Bcenennon, 3apsnamu
¢yHnaMeHTanbHOro nojisi. I1ocKonbKy Kaxablil 3JIEMEHT, SIBIAIOIIUANCA OC-
HOBHBIM B BEILECTBE, SBIIETCS LEHTPOM 3TOM Bceenennoi, To Beesiennas
SIBJIAACTCH 3aMKHYTBIM I'€OMETPHYECKHMM 00BbEKTOM, KasK1asd TOYKa KO-
TOPOro SIBJISIETCS] HEHTPOM 3TOro 00beKkTa. Takum 00BEKTOM sBIIsIETCS 3a-
MKHYyTast TpexmepHas chepa S°.

Jljig moTeHnnana CKaJIIpHONW COCTaBIISAIONIEH (yHIaMEHTAIBHOTO OIS @

YPaBHEHHS UMEET BU]I

Ap(r)F)Rp(r)=q ° ; _2_2_+F (4.7)

rae R = h/mec.

q e*R/r

[ToTenmman ckansipHoro nosus (¢ == ) HE UMEET PacXOJIMMOCTEN HU
r

B OJIHOM TOYKE MpocTpaHcTBa. He UMEIOT Takke pacXoJIUMOCTE HampshHKeH-
HOCTBH TIOJIS ¥ TUIOTHOCTH 3apsijia B KAKI0M TOUKE MpOCTpaHCTBa. boiee Toro,
BEJIMYMHA ( C PAa3MEPHOCTHIO 3apsija YUCICHHO pPaBHA HHTErpaly OT IUIOTHO-
CTH 3apsijia 0 BCEMY IIPOCTPAHCTRY.

[Ipu oToGpakeHuu Ha TAOOPATOPHBIN MPOCTPAHCTBO MOTEHIMAN (YyH-
JTAaMEHTAJILHOTO TI0JISI TEPEeX0ouT B noTeHnuan Kynona (¢ = g/r).

3T0, KpOME TOTO, O3HAYAET, YTO MPH TAKOM OTOOPAKEHHUH TEPSIETCS HE-
JIMHEWHAsA 4acTh CKaJIsApHOro norexmnuana OII.

B HynmeBOM mpoCTpaHCTBE 3ajlaHa METpUKa C CUTHATypoul (++++), To

CCTb, BCC YCTBIPC M3MCPCHUS IMPOCTPAHCTBCHHBLIC, 4 BPCMA HC IIPOTCKACT.
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ITpu nepexone B 1abOpaTopHOE MPOCTPAHCTBO CUTHATYpA MeHsieTcs Ha (+ - -
-). CaenoBarenbHO, CYyIIECTBYIOT TPH MPOCTPAHCTBEHHBIE U OJJHA BPEMEHHAs
KOOpPAMHATHI. 3HAKOIOCTOSIHHAsE METpHUKa INpeoOpa3yercs B METPUKY Mpo-
cTpaHcTBa MHHKOBCKOro. Bpems "oxuBaer" B ONOJHUTEIBLHOM IMOIIPO-
ctpancTtBe. KpoMe Toro, oTcroga ciie1yeT, 4To B HYJIEBOM MOANPOCTPAHCTBE
MbI OyJIeM UMETh PEIICHNs NHCTAHTOHHOI'O TUIIA 11 YPAaBHEHUH OJIS.

OcHoBbl MaTeMaTH4ecKou (opmynupoBku 3akoHa TpueauHcTBa (37T)
OTKPBITHl A. DHHIITEHHOM U MOJOXEHBI B OCHOBY OOIIEH TEOPUH OTHOCH-
tenbHOCTH (OTO). Ilpu dopmynuposke OTO A. DUHIITENHH 3amucail OCHOB-
HOE YpaBHEHHE TEOPHUH TaK:

R —lgﬂv(R—ZA):gﬂG T,. (4.8)

uv 2 C4 uv

B nmaneueiimem cranm tpakroBaTh OTO Kak Teopuro rpaBUTALMU, a 3TO
ypaBHEHUE KaK ypaBHEHHE TPABUTANMOHHOTO Toisa. OmHaKo, ObLUTH U SpPKUE
UCKJIIOUEHHUS U3 3TOTO npaBuiia. B yactHocTu B padotax [2-9] cepbe3Ho nuc-
KyTUPOBAJICS BOIPOC O TOM, SIBJISIETCS JIM BOOOIE ypaBHEHUE DWHINTEHHA
YpaBHEHUEM TPABUTAIIMOHHOTO MOJisA. Bce 3TO0 rOBOPUT O TOM, YTO ypaBHE-
HUsA DWHIITENHA HE SBIIAETCS HU YPaBHEHUEM I10JIsl TPAaBUTALIMM, HU YpaBHE-
HueM (usnueckoro noss Boodie. [Toaromy B TOII cunrtaercs, uro Beel co-
BOKYIMMTHOCTH M3BECTHBIX TEOPETUUECKUX U IKCHEPUMEHTAIbHBIX JaHHBIX CO-
OTBETCTBYET TAaKO€ TOJKOBAaHUE OTKPBITOrO A. DUHINTEWHOM 3aKOHA: MO
3akon mpuedouncmea (3T) mpocTpaHCTBa-BpeMeHH-BeniecTBa. M TOIBKO.
DTOT 3aKO0H 00s3aTeNeH ISl BCeX BHJIOB (PU3MUYECKHUX IMOJIEH, B TOM YHCIIE,
KOHEUYHO, U JJIsl TPaBUTALIMOHHOTO TOJISl, HO YPABHEHUEM MOJIS 3TOT 3aKOH HE
SIBJISICTCS.

B T®II matinennsiii A. DUHIITENHOM 3aKOH 00O0OIIEH U 3aIIMCHIBAETCS

IUI1 OCHOBHEIX 00beKTOB T®DII B BUIIE
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8
R_L R —2n ) s ) 4.9)

u 9 oH 4 uv

c
rae =0, 1, 2, 3, W — uHIeKC NoAnpoCTpaHCTBA.

Ecmu A # 0, To B OIIII ayis 3aMKHYTOM Makpo- WJIM MUKPOBCEJIEHHOU ¢

PaZNyCOM r; TIOTyYaeM

r,=A" (4.10)
51
A=Y (4.11)
C

rac p — IJIOTHOCTb MACCHhI.

Jns macesl Beenennou nosryuum

Jre
Wr'p

Kpowme Toro, miist cpegHero 3HaueHust IJI0THOCTH 3aMKHYTOW Bceenennon

m =

(4.12)

CIIPaBCAJINBO PaBCHCTBO

m

- 2.3
2r'r,

(4.13)

PaccmoTrpenue ypaBuenuss (OTO) mist TpeTbero mnOANPOCTPAHCTBA

(3I1I1) nokasain, uro A GyHIaMEHTOHA CIIPaBEAJIUBbI COOTHOIIECHHUS
Yo =qo/mi; qi =hc, r, =h/mgc.

Ecnu paccmarpuBath ypaBHenus npu A = 0, To pemieHus OyayT UMETh
apyroit Bua. B OTO 3a roasl ee cyiiecTBOBaHHUS (PU3UUECKUI CMBICI 3TOTO
YJIEHA OCTAJICS 10 KOHIA HE BBIICHEHHBIM M IIO3TOMY B OOJIBIIMHCTBE pelle-
HUM ero OepyT paBHBIM HYJIIO.

Teneps MbI MOJOLIIM K BO3MOYKHOCTH PAcCKpbITh NMpuUpoay A- wieHa B
YpPaBHEHUH TpUEAWHCTBA. [Ipy BBIBOIE ypaBHEHUs CKAIAPHOU COCTABIISIO-

meit @I paccmarpuBanuch 0TOOpaKeHUS JIOOBIX TOYEK B JIBYX MPOCTpPAH-
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cTBax: Haja cdepoit u moxa chepoit. [Ipu 3ToM HU Macca, HU 3aps] HE ObUIH
JIOKaJIM30BaHbl B KOHEYHOM, a TeM OoJiee B MasioM o0beme. Kpome Toro, mc-
CIeAyeMbI 0OBEKT HE OrPAaHUYMBAJICS ITPOCTPAHCTBOM, B KOTOPOM OH JIOKa-
JIN30BaH.

B 10 xe Bpems, pemas ypasuenue 3T nis ciaydas A = 0, paccMaTpuBa-
FOTCS TOYEYHBIE 3apsbl U MACChl, a MPOCTPAHCTBO BOKPYI HUX UMEET HYJIe-
BYIO TJIOTHOCTb KaK 3apsifa, TaK U MACChlI.

Taxkum 006pa3om, A - WICH XapaKTEPHU3yeT paclpeaesiCHne MacChl U 3a-
psAa BO BCEM IPOCTPAHCTBE, paclpeiesieHUe, HE JOIMYCKAIoIIee JOKalnu3a-
U1 UX B KOHEYHOM 00bEME, BHE KOTOPOTO HET HU MACChI, HU 3apsija.

B T®II noka3zano, yro BenuumHa A- wieHa g BcemeHHOM paBHa
2,7958473-10°° cm?, a mas byngamenTtona 3,829517635-10% ecm™. B sTom
paguKaIbHOE OTINYHNE MAaKPOMHUPA OT CYOMUKPOMHUPA.

OTHOCHUTENBHO CKAJISIPHOTO MOJISI CTOUT OTMETHUTH CJIEAYIOIICE:

1. CxansipHoe cTaTU4eckoe BO BpeMeHH moje, cymectByromiee B O,
OTpaXkaeTcsl Ha APYTryue MOANPOCTPAHCTBA TOJIBKO MPHU BKIOUEHUU BPEMEHH,
00pa3yst TaM 00s13aTE€NbHO MOJABUKHBIE CTPYKTYPbI, CBSI3AHHBIE C BEKTOPHBI-
MH MHOJISIMH.

2. Bce Bo3HUKalOIIKE B IPYTUX NOANPOCTPAHCTBAX CTPYKTYPHI SIBIISIOT-
Cs CIUHOPHBIMU OOBEKTaMHU, KOTOPbIE MUMEIOT B HOPMAJIbLHOM COCTOSIHUM
ciiH 1/2. OcoObIX CIUHOPHBIX MOJied HeT. ECTh CIUHOpHBIE CTPYKTYPHI,
BO3HHKAIOMINE MPU (HaKTOPU3AINK YPABHCHUH CTATHUECKUX CKAISIPHBIX TO-
JICH.

3. LleHTpbl CUMMETPUU CTPYKTYpP SABISIOTCS T€OMETPUUYECKHUM MECTOM
OTOOpPaKEHUSI TIOJIS - 3apsIIOM JTOTO TMOJsl. MECTO pacrooKeHus 3apsijaa B
CTAaTUYECKOM COCTABIISIONIEN U BEKTOpHOU cocTtasiiatomen DIl He coBmaaa-

IOT - TPOUCXOAUT KOMIUIEKCHOE CMEIICHUE. Tak, 3apsiapl CKAIIPHON COCTaB-
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JAOLIEH pacnoiokeHsl B 1ieHTpe sueek OIIII, a 3apsiabl, BO3HUKAOIIME NpU
OTPAKEHUU U BKJIIOYECHUM BPEMEHU BEKTOPHBIX IOJIEH - HA TPAHULE OKPECT-
HOCTU OCOOOM TOYKH, I/I€ HAXOAMUTCS 3apsj CKaJIIpHOW COCTaBIISIOLICH,
JOBIKYLIMKCS 0 TPAEKTOPHUH, PACIIOIOKEHHON HA ATUX IPAHULIAX.

4. B ortnuuue OT CKaISIPHBIX MOJEH, UMEIOIUX CPEPUIECKyI0 CUMMET-

pHUI0, BEKTOPHBIE MOJII UMEIOT OCEBYIO0 CHUMMETPHIO.
4.7. KBaHTOBbBIE CBOICTBA BelIeCTBA

KBanTOBBIE CBOMCTBa BelleCcTBA - (PyHIaMEHTAlIbHbIE CcBoiicTBa Y,
OUB u 00pa3yeMblx MU YacTHI] (HampUuMep, SJep aTOMOB) U CUCTEM YaCTHI]
(HanpuMep, aTOMOB U MOJIEKYJT), KOTOPBIE 3aKIOYAIOTCd B TOM, YTO B pe-
3yabTaTe B3aumojenctBus ¢ @B (a He Onmaromapsi 0COOEHHOCTSIM H3Mepe-
HUI) OHU PUOOPETAIOT CIEAYIONUE OCOOCHHOCTH:

1. OcHOBHBIE PU3NYECKUE XAPAKTEPUCTUKN UMEIOT TUCKPETHBIN CIIEKTP
JNOMYCTUMBIX 3HAYEHHI KBAHTOBBIX YHWCEJ, YUCJIEHHBIE 3HAYEHUS KOTOPBIX
JUIsl OJJMHAKOBBIX YAaCTHUIl TOKJIECTBEHHO PABHBI B IIpeaenax JONMYyCTUMON B
T®II TOYHOCTH YUCIICHHBIX 3HAYCHUN KBAHTOBBIX YUCEIL.

2. CtaOwibHbIE KBAaHTOBBIE uncia ycraHaBiuBaroTca B OU u OUB 3a
KOHEYHOE BpeMs C MOMEHTa "poxkaeHus" (IIpoliecc HOpMaIu3alui CBOWCTB
gactur ®B). MakcuManbHOe BpeMst HOpMaTH3aIil nMeeT mopsiaok 1072 .

3. B mpouecce HOpMaIM3aluK U IPU aKTUBHOM HENPEPBIBHOM B3aMMO-
nevictBuu ¢ @B HekoTopeie mapaMeTpbl Y MOTYT COHTAaHHO (PIIYKTYyHpO-
BaTh, OJHAKO IIPU 3TOM IIPOU3BEACHUE "TOMOIHSIOIIMNX TapaMeTpoB' coxpa-
HseTCA paBHBIM NOcTOssHHOM Ilnmanka. Oto yrinyOnenue u pazsutue B TOII
NPUHLHKIA JONOJHUTEIRHOCTH bopa M COOTHOWIEHHS HEONPENEIEHHOCTH
['eitzenOepra.

4. Ilpu axtuBHOM B3aumojencteun ¢ @B vactuusl moryt B 11111 moss-

JATHCA Y UCUYE3aTh, KaK Celyac rOBOPUTCS, "'pOKIATHCA" M "yHUUTOXKATHCA'.
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HezaBucumo ot toro, otoopaxkaercs yactuua Ha 11111 unu He oToOpaxkaercs,
OHa BCErja CylIeCTBYET B APYIMX HNOANPOCTPAHCTBAX, 1€ MPOLECCOB "POK-
neHus" u "yHu4YTOXKEHUE" HET.

5. YacTtuuHo-BoIHOBOI Ayaau3m. [lo cBoei npupoge DY u OUB sB-
JSFOTCSI Pe3yABTATOM OTOOpakeHWi Ha '"nmabopaTtopHoe" - mepBoe MOATPO-
CTPAHCTBO CBOMCTB, BOBHUKIIMX B "OoJsiee r1yOOKUX" BHYTPEHHHMX IMOJIPO-
CTpaHCTBaxX M IpHU aKTUBHOM BO3AecTBHM Ha 3TOT mporecc @B, 3to o0y-
CIaBJIMBAET TO, YTO OHU AOJDKHBI NposABiATh B 1III1 kak quckpeTHble, Tak U
BOJIHOBBIE (TI0JIeBbI€) cBOMcTBA. [lose (Mau BOJIHA) M yacTUIA - JIBa JIOMOJI-
HUTEJBHBIX JAPYT K APYTY CBONCTBA KBAHTOBBIX OOBEKTOB.

6. KBanToBbIe CcBOWCTBA (PU3MYECKOrO BaKyyMa MOPOXKAAIOTCS IPO-
CTPaHCTBEHHO-BPEMEHHONM MHOTOMEPHOCTBIO M PACCIOEHUEM OXBAaTbhIBAIO-
mero mpoctpancTBa BeenenHnoit u nomuuupyrormieit poinsio @B B Gopmupo-
BaHuu cBorctB DY u OUB B IIIII. IlosTOMy KiIaccM4eCcKHe W KBAaHTOBBIC
cBoiictBa DY u DUB nposBisOTCA B pa3iIMyHBIX MNOAMPOCTPAHCTBAX U SIB-
JSAKOTCSA HENMpPEMEHHbIMU cBoMcTBaMH Bcex DU u OUB M co3maHHBIX UMU
CTPYKTyp. KBaHTOBBIE M KIIACCUYECKHE CBOMCTBA YAaCTHLl MUKPOMHpA - JIBE
CTOPOHBI €IMHOTO OnucaHus ux B paMkax T®II, onncanus, 4ro, KpoMe pu-
BBIYHBIX KJIACCUYECKUX M KBAHTOBBIX CBOWCTB, COJAEPKHUT €II€ U ONUCAHUE
"€MHBIX CBOWCTB», HE KBAHTOBBIX M HE KIACCHUYECKHX CBOWCTB, KOTOPHIE

BIIEPBBIE BBEJICHBI B onMcaHue Mmukpomupa B TOII.
4.8. BpeMsi )KM3HM 4aCTHII.

CTaOWIBHBIMH YaCTUIIAMH SIBJISIIOTCS TOJBKO ONTHUMAJbHBIE YaCTHIIBI
neproaAnYecKoro 3akoHa mukpodactun (I13M), oTBeTcTBEeHHBIE 32 0Opa3oBa-
HUE (PU3UUECKOTr0o BaKyyma, HalpuMep IpOTOH (aHTHUIPOTOH), 3JIEKTPOH (I10-
3uTpoH). Bece npyrue yactuiibl He MOTYT OBITH B MPUHIIUIE a0COJIIOTHO CTa-

OMJIBHBIMH IO CJIC,IIyIOIHCﬁ [MPUYHUHC: 3apAa YaCcTul OIPCACIIACTCA aMILIN-

205



TyIHBIM YCIIOBHEM M3iIy4yeHHus. Pacuer mokasbpIBaeT, 4TO 3apsi] 4aCTHILI, HE
ABJISIFOLIUXCSI ONTUMAIbHBIMH, OTIMYAETCS OT €JUHULBI (32 €IHHMILY, Kak
OOBIUHO, MPUHAT 3apsij 27eKTpoHa). OTanure HeOObIIOE - B TPETHEM-TISITOM
3HAKe, HO OHO €CTh. OJIHAaKO 3TO 3apsAl, KOTOPBI COOTBETCTBYET aMILIUTY/I-
HOMY YCIIOBHIO, U OH OO€CleunBaeT CTaOMIbHOCTh YaCTUIBI OTHOCUTEIHHO
n3nydyeHus. IloHsaTHO, 4TO B cilydae, Korja Kakas-1100 4acTulia TOJIbKO BO3-
HUKJIa, TO OHA HE UMeeT dToro 3apsaa. Ho cpasy mocne ee poxxaeHus 4acTu-
[1a HAYMHAET HOPMaJIM30BaThCcs B (uznueckoM Bakyyme TOII, u oH 3acraB-
J€T 4acTUIly M3MEHUTH 3apsii A0 HOPMAaJIbHOW BEIMYMHBI, TO €CTh MAaKCH-
MaJbHO NPUOIU3UTH €ro K €IHHHUIIE.

Ctporo roBopsi, HOPMAJIM30BaHHBIMU 3apsilaMH HEOOXOAMMO CUHUTATh
naBapuanTel TOII, xapakrepusyromue 3apsabl COCTABIAIOLIIUX JJIEMEHTOB B
OUB npoTOH-aHTUIPOTOHHOTO U 3JEKTPOH-IIO3UTPOHHOIO BaKyyMma.

IIpu 3TOM B mponecce HOpPMaIU3alMK, €CTECTBEHHO, HAPYIIAETCs aM-
IUIMTYAHOE YCJIOBHE, W YAaCTHULA TEPSAET DJIEKTPOAMHAMHYECKYIO YCTOMYH-
BOCTb. 1IOHATHO, YTO CyIIECTBOBAaHME TAaKOM 4acCTHUIbl BO3MOKHO B TEUEHHUE
BPEMEHH, 3a KOTOPOE OHA "BBICBETHUT' MMEIOIIMICS Yy HEE 3a1ac SHEPTUH WK
TaKyl0 SHEpruro, KoTopas HeoOXoauma, 4ToObl, MPEOI0JIEB COOTBETCTBYIO-
MM TOTEHLUAJIbHBINA Oapbep, YaCTHLIA NIEPELIA B IPYrO€ COCTOSTHUE.

HNMmeercs OCHOBaHME CYMTATh, YTO ISl MOJABJISAIOLIETO OOJIBIIMHCTBA
4acTHI] 3TOT IPOLECC BHOCUT OCHOBHOM BKJIAJ B MX BpeMs kU3HH. Ha 3TOM
OpUHLKIIE U OblUIa MOJy4eHAa M3 KBA3UKIACCHUUECKHUX IPEACTABICHUI O
ctpyktype DY u DUB npubnmxennas popmysa A OLEHKH BPEMEHH KU3HU
ou.

JIns HaXOKIOEHHsI BPEMEHU KU3HM B KBAa3HUKIIACCUYECKOM CIIy4ae MBI
JOJHKHBI TOTPEOOBATh, YTOOBI BpEMs CYIIECTBOBAHHUS YACTHIIBI COOTBETCTBO-
BaJI0 TOMY BPEMEHHU, KOTOPOE HEOOXOJUMO JIJIsl U3JTyUYEHUsl SHEPTUH, paBHOU

2
mc .
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4.9. Pacuer pusnyeckux KoHcTaHT B TDIL.

Hcnosnp3ys onrcaHHbli Bblle TOAXO0M, ['e€piioBUH paccunTan npakTuye-
CKU BC€ (pU3MUECKHE KOHCTAHTHI JUIS MOJIEH, KOTOPBIE MPOSIBISIOTCS B J1a00-
PaTOPHOM IIPOCTPAHCTBE, U AIEMEHTAPHBIX YacTUL. Hrke MBI IPUBOIUM P
ITUX XapPaKTEPUCTHUK, BEIMYMHBI KOTOPBIX BCEra COOTBETCTBYIOT COBPEMEH-
HBIM JKCIEPUMEHTAIBHBIM JaHHBIM, OJHAKO C TOYHOCTBHIO, IPEBBIIIAIOLIEH
ITapaMeTphbl U3BECTHBIX KOHCTAHT Ha ABa nopsaaka. TOII no3sonser paccuu-
TaTh BEJIMYMHBI KOHCTAaHT B Pa3JIMYHBIX CJIOAX PACCIOEHHOTO ITPOCTPAHCTBA

(B Tab:1. 4.5 npuBeEHBI HECKOJIBKO mapamMeTpoB st ciaydas d = 1 wim 2).

Tabmuua 4.5 Ou3nuecKkue KOHCTAHTHI, BEIYUCICHHBIE B PaMKax TeOpuu (pyHIaMeH-
tansHOTO TIoJIs ['eproBuHa (puzndeckas cucrema equnuil CI'C)

No [TapameTp Teopus ®@IT (d=3,1) DKCIEPUMEHT
| | Pamnyc (Ry=Aq) dynnamen- 1,615950165-107 cm (d ]
" | ToHa =1)

2. | Macca my dynnamenTona 2,176847566-10° r -

-
Bpewms xusuu Gysnamentona | 1077 ¢ -

3 KoncTaHnTa mosjaeBoro B3aumo- 1
" | neiictBus QyHIaAMEHTOHA 0Ly,

KoncranTa rpaBUTAallUOHHOT O

N 6,671775035-10®
4. | B3aumojeicTBus QyHIaMeH-

TOHA Y4 em’/r-c? i
5. | 3apsan q4 dyroamenTona 5,622748911-107 -
6. | Pammyc mpotona R, 2,207120686-10™"* cm -
KomniroHoBCKas anvHa npo- 1
7. | rona %, 2,103090392-107* cm -
24
8. | Macca npotosa m, 1,672622914-10** r 1,6726231(10)-10 " r

m, = 1,67262-10> xr
KoncTaHTa mosjaesoro B3aumo-

9. . 7,297352378-107 7,297353019(61)-107
JENCTBHUS IPOTOHA Ol

KoncTtanTta rpaBUTalinOHHOTO 3,227600890-10'30 oM’

10. B3aUMOJICHCTBHS ITPOTOHA Y, | (d =2) i
10 4,8032068(15)-107"°
11. | 3apsn mporoHa e, 4,803207506-10 e=1,60217733-10"° Kn
19
12. | CootHoteHre mgy/m,, i,?ég)l45700-10 C -
13. | Paguyc snextpona R 4,173536747-10"" cm -
14. | Macca 21eKTpoHa m. 9,109389786-10° r 9,1093897(54)-10°*

15. | KoncranTa moneBoro B3aumo- | 7,297320765-107 -
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JEWCTBUSA AJIEKTPOHA Ole

KoHcTaHTa m0JI€BOT0 CUIILHO-

16, IO B3aUMOJEHCTBUSA !
17/ KOHCTaHT? HOJIEBOTO CJ1a00T0 1,62 165 447107
B3alMOJICHCTBHS
-10 -
18. | 3apsp 2yeKTpoHa €. 4,803197102-10 o= 1,60217733-10’19 Ko
KoMnToHoBCKast JivMHa JIeK- 11 11
19. Tpoma X, 3,86159475-10 cm 3,86154323(65)-107 cm
20. | CooTHOUIEHNE Mp/M, 1836,152536 1836,152701(37)
YHuBepcanbHas KOHCTaHTa
21. | PIeKTpOMarHUTHOro B3auMo- | 7,297352177-107 -
JEUCTBHUS Oliny
YHuBepcanbHass MUKPOCKO-
53, | MMUECKas KOHCTaHTa rpaBu- | 6,672547056: 10 6,67259(85)-107
" | TatmoHHOTO B3aUMOZEHCTBUA | cM/1-C? eM/r-c?
G
24. | Coornomrenune Glyg 1,000115831 -
27
25. | Iloctosinnas [1nanka h 1,054573080-10%" spr-c ;é2§357266<63) 10
26. | Cxopocts cBeta ¢ 2,997574555-10" em/c | 2,99757458:10" em/c
5
27. | Koncrasra Punbepra R, L097373150-10° e | DOYTRTI1S34UIN0
16 16
29. | Koncranra Bonsimvana & 1,380659407-10 1,380658(12)-10
apr/en. apr/en.
18 -1 73,8i3,6 KkM/c/MIK =
30. | KoncranTa Xa66ma H, 5,012180680-10"° ¢ 2,392(117)- 10°% ¢
31 doHOBas TUAIIEKTpUYECKas 1,000000351 i
MIOCTOSIHHASI BAKyyMa &g,
YHusepcanbHbIN K03 huim-
32. | eHT B3auMoaeicTBUs 1,000004305 -
ké = 6linv /ae
[TpoTonHsIi K03 PuIMeHT
33. B3auMoneticTeus k, =,/ a, 1,000004332 }
Bpemennas cocrasisronias
34. | MEeTpUUYECKOro TeH30pa y 2,3108303822:10™ -
IIPOTOHA Zoop
BpeMenHnas cocrasisomas
35. | MeTpuuecKoro TeH30pa y 3,180788966-10™"* -
ANEKTPOHA Looe
[lepBast qusnekTpudeckas mo-
36. | CTOAHHAs CTPYKTYPEI IPOTOHA | (1,002329217)"! -
& = B 12p
37 Bropas ausnektpudeckas 1mo- (1,00256143 O)'l )

CTOSIHHAs CTPYKTYpbI POTOHA
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_ 2
824'23217

38.

Pannyc cnaboro B3aumoeii-
cTBUs Ry

1,96740-107'¢ cwm.

39.

KosncranTa mmonesoro ¢iradboro
B3aUMOJEUCTBHUA Oy

9,19398743-107"°

40.

I'paBUTAIIMOHHAS KOHCTAHTa
CJ1ab0T0 B3aUMOJICHCTBUS Yy

1,03897460-10"
em’/rc?

41.

['paBuTaIMOHHAss KOHCTAHTA
3JIEKTPOMArHUTHOTO B3aUMO-
JNENCTBUS IIPOTOHA U DJIEK-
TPOHA Yex

8,246437574-10%
em’/rc’

42.

['paBuTaniMoOHHAass KOHCTAHTA
CHUJIBHOTO B3aUMOJIEHCTBUS Vs

6,67167175-10° eM’/r-c

43.

A- ane” g Beenennoi

2,7958473-107° cm™

<10™° em™

44.

A- aneH st QyHAaMEeHTOHA

3,829517635-10% cm™

>1,1-10" ner =

1 nt39

45. | Bpems ®u3HU OpOTOHA 3,426652-10" ¢ 347-10% ¢
46. | Bpems )KU3HU JIEKTPOHA 1,428213-10"% ¢ CTaOMIIBHBIN
47. | Bpemst sxusHn MrooHa 2,17289252:10° ¢ 2,19 703(4)-10° ¢

48.

BpeMst JKU3HH Tay-JIelTo A

3,11381-10 " ¢

(3,3+0,4)-10"° ¢

49. | Macca onekTporHoro 12,86 9B/c? <46 5B/c?
HEUTPUHO

50. | Macca mroonHoro Heiitpuro | 2.660-10° sB/c” <0,25 MaB/c”

51. | Macca tay-HEeUTpHUHO 4,491 10 5B/c” <70 MbB/c”

52. | Macca MrooHa 206,7688 m, 206,76855(92) m,

53.

Macca ray-nentona

3491,883 m. = 1784,36
MbB/c?

1784,2(3,2) MaB/c?

Macca W - kBaura ciiaboro

54. y 83,217 I'B/c? 81,8(1,5) IB/c*
B3aMOJICUCTBUA

55, | Macca Z - kBanTa cnaboro | g 3 pop)e2 92.6(1.7) TaB/c?
B3aNMOJICUCTBUA

BaxHo, 4yTO Macca 3JEKTPOHHOIO HEUTpUHO cocTaBisieT 12,86 3B/c?.
DKCIEPUMEHTHI TTIOKa HE CMOTJIM OMPEACIUTh ATy MAaccy, a MOTOMY B pacue-
Tax y4eHbIC MPOJAOIKAIOT CUYMTATh €€ PABHOW HYIIIO.

DOKCIepUMEHTAIbHBIC JaHHBIC TAIOT TaKOW HAOOp KBAHTOBBIX MapaMeT-

POB AJIA IIPOTOHA:

> 'eplIOBMH TIPEABUIECT U PACCUMTAN MACCy M BPeMs JKM3HHM Tay-lenToHa B 1975 rosy, a skcrie-
PUMEHTAIBHO €r0 HAIlIU W ONpPEAENIHIIA NapaMeTphl TOJIbKo B 1988 rogy. PesynbraTsl Teopuu u
JKCIIEPUMEHTA TIOTHOCTHIO COTIIACYIOTCS.
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Macca B enununax m, - 1836,1527(6). 3apsn q. = +1. Coun J = 1/2.
Nzocnun 1 = 1/2. poekuus nzocnuna T; = +1/2. Yetnocts p = 1. Maruut-
HBII MOMEHT L, = +2,7928444. BpeMs KW3HHU T, - CTAOUJIBHBIA (> 1,1-10%
net = 3,47-10% ¢). Bapuonnoe uncio B = 1.

Pacuer >tnx napamerpos B pamkax TPII maer: m, = 1836,152'm,; q. =
+1; 0, =1/2; 1= 1/2; Ts = +1/2; p = 1; 1, = 3,426652-10> ¢ (1,0858637-10™
ner); W, = +2,79284384, B = 1°°,

4.10. IIporpamma 3BoJouMH BeesieHHOM

N3yuas 3akonsl Beenennou, ['epnoBUH caeial BbIBOM, UTO CYIIECTBYET
nporpamma (GpyHIaMEeHTATBHBIN KOJ) 3Botonnu BeenerHoit. B ¢Bsizu ¢ atum
OH MOMBITAJICS HANTU MECTO JIOKAIU3aLMK 3TOW nporpaMmsl. [I0CKOJIBKY OH
n3ydan (yHIaMEHTATHHOE TI0JIC B BEIIECTBE, TO B HEM K€ OH MCKaJ U JIOKa-
JIA3ALHI0 IPOTPAMMBI.

MpI1 3HaeM, 4TO B JKMBOM OpraHU3Me OCHOBHOW OMOJIOTHYECKHUM KOJ 3a-
MHCaH Ha YPOBHE CJOXHBIX MOJEKYJI. AHAIOTMYHO, MOYKET CYIIECTBOBATH
byHIaMeHTaNbHBIA KO/, CHOCOOHBIN CO37aBaTh KUBYIO U HEKUBYIO BceeneH-
HYI0 BO BCEX MposiBlieHUsX. Bce GopmMbl MaTepuu MMEIOT HE TOJBKO DHEP-
ruto, Ho u nHpopmarmto. U sta mHbOpMaIis T10HKHA TIE-TO XPAaHUTHCS.

Pasmpinnenus ['epnoBuHa 0 MHOXKeECTBE ciydyailHOCTEH, oOecreunBaro-
IIIUX BO3MOXKHOCTB XHU3HM Ha 3emie (cM. pasnen 3.4), moOyauiam ero BhIpa-
3UTh MPEANOoIoKeHUe (J0TaaKy) O CYIIECTBOBAHUHU CTPYKTYp, COAEPM AIIUX
dbyHIaMeHTaNbHBINA KOJI pa3BUTHS MaTepuu Bo BeeneHHOM.

OTU CTPYKTYPHI NOJKHBI XPAHUTHCSI, HECMOTPS Ha JIOObIE KATaKIU3MBI

BO Bcenennoiu (BBPBIBHBIC IMPpOLCCChI B 3BC3A4dX, ANCPHBIC PCAKIIUN B LICHTPC

> Murepecto, uro TMIT raeT orpaHHYeHHOE BPeMs KM3HH JUIS IPOTOHA, BEJHYHHA KOTOPOro Ha 6
MOPSIIKOB OOJIBIIIE IMOJTydeHHOM (TI0 cocTostHuto Ha 2012 ron) HmkHEH oneHku (>1,1- 1026)
(http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D0%B0%D0%B4 %D0%
BF%D1%80%D0%BE%D1%82%D0%BE%D0%BD%D0%B0.
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3BE€3]l MPU BBICOKUX TEMIIepaTypax MU AABICHUSX U T.1I.). Takue OOBEKTHI
JIOJKHBI XPaHUTHCS HEMOBPEKACHHBIMU TIPU MepeMelleH BO BeenenHoii, B
yCTOTE.

[TycToTy Ha3Banmm BaKyyMOM, HAaJCIICHHBIM (PU3NUECKUMH CBONCTBAMHU,
KOTOpBIE BIMSIOT Ha IPOLECCH B aToMax. B HEM «u3 HUYEro» poxaaroTcs
napbl 4acTHUIAa-aHTUYACTULA, U MPU 3TOM BAKyyM HE UMEET TEeMIEPaTyphl,
T.€. TEMIIEpATypa paBHA a0COIIOTHOMY HYIIIO.

B mMupoBOM mpoCTpaHCTBE €CTh YCTOMYMBBIE YaCTHULBI - MPOTOHBI. OHU
OnyxnaroT mo Bced Bcenennoil, coxpansisi cBou cBoiicTBa. Hukakue karta-
KIM3MBI WX HE paspymarT. HeobXxoaumo MpearnoaoKuTh, 4TO TPOTOHBI
UMEIOT BHYTPEHHIOI CTPYKTYPY, Ha KOTOPOl MOXET ObITh 3amucaH (QpyHja-
MeHTalbHbI KOA. M3 TOIl m3BeCTHO, YTO B COCTaBE MPOTOHOB HMEETCS
6onpmoe uynciao cybuactui (oxono 6000). Ha Takux cTpykTypax MOXKeET
OBITh 3amucal pyHAaMeHTaIbHbIN KoJl. [IpuueM, Takoe O0JIbII0e YUCIO CyO-
YaCTHI] MOKET 00ECIIEUNTh XPAHEHHE MHOTUX ITPOTPaMM.

Kak u3BecTHO, reHeTuyeckass mporpaMma OIpENENseT KU3HEIesITeb-
HOCTh MpoCTemmx oprann3MoB. COou B mporpamMme (Jake B IIapCTBE HAce-
KOMBIX) MOTYT BbI3bIBaTh MyTallUH.

AHaNnoOruyHO, KOCMUYECKHE Y4yl MOTYT HecTU (hyHAaMEHTAIbHBIA KO/,
KOTOPBII PYKOBOJUT PAa3BUTUEM MPHUPOJIbI, 3BE3IHBIX CUCTEM, IUIAHETAPHBIX
cucteM, gaynsl U (uopsl Ha 3emie. OgHako ['epaoBUH MPU3HAET, YTO B MO-
BEJICHUU OTAEJIbHBIX JIIOJEH U BCEr0 YEeJIOBEUYECKOro OOIEeCTBa JOKHA CY-
IIECTBOBATh JIpyTas Mporpamma, KOTopas BbIpaOaThIBAETCS B MPOLECCE HC-

TOPHUYCCKOTO PA3BUTHA YCIIOBCUCCTBA U ABJIACTCA €TO ILYXOBHOﬁ OCHHOCTEBIO.

KomMmeHTapuii aBTopa

OTtnaBasi TOKHOE TAJAHTY (MJIM F€HUAIbHOCTH) I'epioBHHA, KOTOPBIA

CMOT CO3aaThb MOJACJIb U OCYHICCTBUTDH MOJITHBIN pacucT CBOMCTB QJICMCHTAap-
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HBIX YaCTHII, OATBEPKIAOMINI JOCTOBEPHOCTh MOJIEIIH, aBTOP 3TOM KHUTH
BCE JK€ HE COTJaceH COo B3TJAAoM ['epnoBuHA Ha (hyHIAMEHTAIBHBIA KOJI.
[IpuunH Heckonbpko. M1 oCHOBHAs 3akitodaercss B TOM, 4To ['epiioBUH orpa-
HUYEH MaTepHAIMCTAUYECKUM B3MISIAOM Ha BcenmeHHyro, KOTOpbId KpoMeE Be-
IIIECTBA ¥ U3BECTHBIX (PM3MUECKHUX IMOJICH O0JbIIIe HUYErO HE BUUT.

JlericTBUTEIHLHO, OBLIO ObI HMHTEPECHO HANTH (PyHIaMEHTaIbHBIN KOJ B
BEILECTBE, OJHAKO MPOTOH MEHEE BCErO MOAXOAUT Ha 3Ty poJib. UTOOBI MO-
HATH 3TO, AaBaiiTe cpaBHUM NpoToH ¢ Mojekyson JIHK, Ha koTopyro cceuia-
eTcsl B cBouXx pasmblnuieHusx ['epioBuH. JleiicrButensHo, JIHK nmeer Tob-
KO YeThIpe «OYKBBI», a B CTPYKTYpE MPOTOHA MX HECKOJBKO Thicsd. OmHaKo,
B JIHK «OyKBBD) COCTaBISIOT «CIIOBaY», YUCIO KOTOPHIX JOCTUTAET MUJLIHAP-
noB! Takux cI0B HET B CTPYKTYpE€ MPOTOHA. JTO MEpPBOE. A BO-BTOPHBIX, CY-
HIECTBYIOT CTPYKTYPBI JJIsl CHUTHIBAHUS U PEATU3AMU OMOJIOTHYECKOro Koaa
JIHK. B cnydae npoTroHa Takux CTpPYKTyp HET. Ml 3TO MOHSTHO, MOCKOJIbKY
JBa TUIIA B3aMMOJECHUCTBUS, B KOTOPBIX NPUHUMAET y4acCTHUE MPOTOH, 3JIEK-
TPOMAarHUTHOE U TPaBUTALMOHHOE, HE UMEIOT CTPYKTYpPBI, KOTOpas Obl Hecna
KOJ, a CWJIbHOE U cllad0e B3aMMOJEUCTBUSA JOCTATOYHO KOPOTKOJEHCTBYIO-
e, 4ToObl UCKIIOUUTH YIIpaBieHus mpoueccamu Bo Beenennoit. CnenoBa-
TEJIbHO, COOEB B peasiu3alluu MPOrpaMMbl 3BOJIIOLMK BeeleHHOoN HEBO3MOXK-
HO OBLTO OBI M30€KATh.

VY uBieHUE BBI3BIBAET TO, UTO [ '€pJIOBUH HE BOCMOJIB30BAJICS PE3YJIbTa-
TaMU CBOMX K€ TEOPETUUECKUX MCCIIEIOBaHUN IJIs IOKanu3auuu GyHaaMeH-
TanbHOTrO Koga. OH JoKa3aj, YTo YacTHIlA cpa3y Mocie ee poKaeHHs o0iaaa-
€T HEONTUMAJIbHBIMU CBOMCTBaMH, B YACTHOCTH, 3apsii OTJIUYEH OT €AUHULIBI.
Ho B3ammozeiicTBue ee ¢ PU3NYECKUM BaKyyMOM IPHBOJUT K HOpMaiu3a-
MY BeIWMYHHBI 3apsaa. CrenoBaTenbHO, MMEHHO (PU3UYECKUi BaKyyM B MO-

nenu ['epaoBrHa Mor ObI HECTH (YHIAMEHTAIBHBIN KO/,
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Caoii B3risi] Ha (yHAAMEHTANbHBIA KO aBTOP KHUTH U3JIOKUII B IJ1aBe
8, rae mokasaHo, 4to cyuiecTByer Ilose, KOTOpoe HMMEET J0CTATOYHYIO
3Hepruro, uHpopmauuw u [lporpammy aia co3nanusa Beeaennon u Mu-

pa KuBbIXx.
BriBoabI

[Ipusenem pesrome, coaep:xamieecss B MoHorpagpuu U.JI. I'epiroBuna:

Momnorpadus COAEPKHUT H3TOKCHUE OPUTHHAIBHOW €IUHOW TEOpHH
BCEX B3aUMOJICMCTBUI B BEIIECTBE: CUJIbHBIX, JIEKTPOMArHUTHBIX, CIa0bIX U
rpaBUTALlMOHHBIX. Bech Marepuan omnwupaercss Ha HOBYK Ilapagurmy miis
®u3HecTocoOHbIX U pasBuBatomuxcs cucteM ([IDKPC). Kuaura - utor pado-
TbI, KOTOPAs BBIMOJIHAJIACH HA MPOTHKEHUHU nocienHux S50 ner. dakTrudecku
MpEeIIaraeTCcsl HOBasi KOHLEIIMS PAa3BUTHS HAYKHM BMECTO CTAPOU, SIBUBIIECH-
Csl IPUYMHON TJIO0ATBHBIX AKOJOTHUYECKUX U JYXOBHO-HPABCTBEHHBIX KaTa-
cTpo(, ¢ KOTOPBIMU CTOJIKHYJIOCH UenoBeyecTBO Ha nopore XXI Beka.

JIeCTBUTENBHO, HUBUIM3ALMSA CKUraeT HeQThb, ra3, pacreHus, CO-
3IaHHBIE TPHUPOJON KAK OCHOBHOW HCTOYHUK CBIPbS, € LeJbI0 U3BJICYCHUSA
JHEPIUHU U J0 CHX MOP He 00J1aaeT IKOJOTHYEeCKH YUCTHIM AJbTEePHA-
TUBHBIM CIIOCOOOM ee MOJyYeHUusl. A TaKue CoCOObI €CTh - 3TO UCIOIb30-
BaHUE IPABUTAIMOHHOW SHEPTUU 3€MHBIX HEApP W dHEPruu (PU3M4ecKoro Ba-
kyyma. bosee Toro, urHopupyercs TOT (PaKkT, 4TO WCIIOIH30BAHUE IHEPTUU
AIEPHOTO pacnaja WiIN SIEPHOTO CUHTE3a BEIET K JAerpajauMu OCHOB pa3-
BUTHS )KU3HH HA 3eMIIE.

YemoBeuecTBO 10 CHX MOp HE 3HAET J0 KOHIIa BCEX OCOOCHHOCTEH BO3-
NEUCTBUS Ha YEJIOBEKA MCIIOJIb3yEMOM MM NUIIY U HAUBHO OLICHUBAET €€ Ka-
YECTBO 110 KAJIOPUHHOCTH.

YenoBeuecTBO MIMPOKO UCTHOJIB3YET BO BCEM HAPOJHOM XO35IUCTBE, OCO-

OCHHO IIpu IIpPpOU3BOACTBC IMPOAYKTOB IIMTAHUA, UCKYCCTBCHHO CO3JaHHBIC
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BEIIECTBA, JaXC OCHOBOW JIeYeHHMsl 4YeJIOBEKa CTajla XHMHOTepanus.
Tonbko B OCTIEIHUE TO/IBI TIOSIBUIIOCH IIOHUMAHHUE TOTO, YTO BCE ATO - CAMO-
orpaBjeHnue YenoseuecTna.

DTO OCHOBHBIE, HO JaJI€KO HE Bce Oebl HaIlleH, MPsMO CKaxkeM, 0€300-
Pa3HO Pa3BUBAIOIICHCS [IUBUIN3ALUN.

Knura nocssitiieHa OTBETY Ha BOIPOC O TOM, KaK 3TO MPOU3OILIO U YTO
HY>KHO JIeJ1aTh?

910 IIPpOU30ILJI0 IIOTOMY, YTO COBPECMCHHAA HAYKad 3AlMKJIWJIACh Ha

O4YCHb HHM3KOM VPOBHC ITO3HAHHUI MHPA U 00BABUIIA IIOCTYJIaThl, CO3AaHHBIC

HA TOM VPOBHE, UCTHHOW B mociieqHerd nHcTannuu. Celyac Mbl TOHUMAEM

HAaWBHOCTh HAIIMX MPEIKOB, KOTOPBIE MBITAIMCh CBECTH BCE, YTO €CTh, K Ue-
TBIPEM M3BECTHBIM UM CTUXUsM. HO y Hac 10 cux mop He XBaTallo MY>KeCTBa
MpU3HATh, YTO METOAOJIOTHS, OCHOBAHHAsI Ha IMOCTyJaTaxX, COrJIacHO KOTO-
pPhIM B MPHUPOJEC HET HUYEro, KpOME BEHIECTBEHHOW MAaTepHUH, €BKIUIOBOTO
MPOCTPAHCTBA U BEYHO M HEM3MEHHO TEKYIIErO0 BPEMEHH, JaBHO yCTapena.
OnHako HAa BBIXO0/I 32 3TH PAMKH HAJI0KeH 3anpeT. JTO OCHOBHAS MPUYUHA
Tpareuu, UMEHHO Tpareauu, MOTOMY YTO MOSIBUIACh YIPo3a CylIeCTBOBA-
HUIO MUBUJIM3AIUK Ha 3eMIIe.

Knura coaepXxutT oCHOBBI ITPOTPAMMBI, peajii3aliis KOTOPOM COBEPIIICH-
HO HEe0OXoauMa ISl TOTO, YTOOBI Havall, HAKOHEII, IPOUCXOUThH MMOBOPOT OT
kanuTanuctuyeckoro ComaoMa U KOMMYHHCTHYECKOW ['oMoppel 10 rapmo-
HUYHO pa3BUBaroOlIelcs OOIIHOCTH JIFoAeH Ha 3emiie, coo0IecTBa, AJisi KOTO-

poro riaaBHoe - 310 ciay:xkenue Ilpupoge n YesoBeky, ciay:KeHHe CHIaM

HooOpa.
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I'naBa 5. Ilamare 1 Co3HaHHeE Y€J10BEKA

PaccmarpuBas ku3Hb, MBI 0OpaTWiIM BHUMaHHE Ha TO, 4TOo Oe3 Mpo-
rpaMMbl OHa B MpPHUHIMIIE HEBO3MOXkHA. Ho ans QyHKUMOHMpOBaHUS MpO-
rpaMMbl HEOOXOAMMO MMETh OIPENIEICHHOE MECTO €€ JIOKaJIM3aluu, XpaHe-
Hus. [lamate HyxHa U1 QyHKIMOHUPOBaHUS KieTku. OHa ke B IPyroM ac-
NeKTe HyXHa Ui )KU3HEAEITeIbHOCTH YeIOBeKa, MO3HAHUS 3aKOHOB OBITHS,
OOIIEeHUsT MEXy JII0IbMHU, 00yueHus u T.1. UTak, rae e JoKkaau30BaHa Ia-
MSTb, IJI€ XPAaHUTCS OCO3HAHUE COOCTBEHHOTO "5"?

B buOnuu ckaszaHo:

kK 12:7. Toraa npax BO3BpaTUTCHA B 3eMJII0, I/le OH U ObLJI, a IyX BO3BPATUTCH
K HICTUHHOMY bory, KoTopblii ero aaJ.

IIc 146:4. BbIX0auT AyX €ro, 1 OH BO3BPALIaAeTCsl B CBOIO 3eMJI10. B TOT 1eHb mc-
4e3a10T ero MbICJIN.

CnepoBatelibHO, MBI UMEEM HMH(POPMALMIO O TOM, YTO MaMsTh U IPO-
rpamMMa >KU3HU (JyX 4eI0BeKa) BBIXOJAT M3 YeJOBEKa MOCJEe CMEPTH U BO3-
BpamaroTcs K bory, KOTOpsIii 1all 3TOT IyX.

KoHe4HO, CTOPOHHUKHU 3BOJIIOIIMOHHON TEOPUU B paMKax €IUHOTO Ma-
TEpUATBHOTO MUpA HE MOTYT MPUHATH (HAKT HAIMYUSA IPOTrPAMMBI U MaMsITH,
HE 3aJI0°)KEHHOM B HEWPOHAX rOJIOBHOrO Mo3ra. Ho naBailTe mo3HaKOMHUMCS C

(dhakTamMu ¥ pacyeTaMu CIEIIUATNCTOB.
5.1. CTtpoenue mo3ra

Mo3r cOCTOUT U3 KIETOK, KOTOPBIE HA3BIBAOTCS HEUPOHAMH.
Heiipon (puc.5.1) cocrout u3 tena auamerpom ot 3 1o 130 mkm, co-
AeprKaiero aapo (¢ 0OJpIIMM KOJIMYECTBOM SIAEPHBIX MOP) U OpraHesulbl (B

. 5
TOM YHCIIe CHIIBHO Pa3BUT mepoxosaThiit DITP”’ ¢ akTMBHBIMU pHGOCOMAMH,

> SHIOIIA3MATHYCCKUI PETHKYITYM
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anmapar ['onpKu), a TakKe U3 OTPOCTKOB. BhIENSIOT ABa BUAa OTPOCTKOB:

JAEHJAPUTHI U AKCOH.
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Puc.5.1. Cxema ctpoenus HelipoHa (MaTtepuan u3 Buxkunenun)

JIeHAPHUTBI - 3TO OTPOCTKH, HAIIOMUHAOIINE PAa3BETBICHHBIC BETBH JiE-
PEBBEB.

HelipoH nmeeT pa3BUTBIM U CI0KHBIM IUTOCKEIIET, IPOHUKAIOIINAN B €TI0
orpocTku. LluTockener momanep:kuBaeT GopMmy kieTkd. Ero HuUTH ciyxar
«penbcaMuy» JJI TPAHCIIOPTa OpPraHell U YIMaKOBaHHBIX B MEMOpaHHBIE Iy-
3BIPBKH BELIECTB (Hampumep, HelipomeanatopoB). LluTockener HelipoHa co-
cTouT u3 GuldpuLT pazHoro auamerpa: Mukporpyoouku (d = 20-30 uM) - co-
cToAT M3 Oenka TyOyluWHAa M TSIHYTCS OT HEHpOHA MO aKCOHY, BIUIOTH 0
HEpBHBIX okoHYaHM. HelipodummamenTs! (d = 10 HM) - BMECTE ¢ MUKPOTPY-
O0oukamMu 00€CIeunBaOT BHYTPUKIETOUHBIN TpaHCHIOPT BemecTB. Mukpodu-
JaMeHTHI (d = 5 HM) - COCTOAT U3 OEJIKOB aKTHHA U MHO3WHA, OCOOCHHO BBI-
PaKEHHBIX B pACTYLIMX HEPBHBIX OTPOCTKAX U B HEWporinu. B Tene HelipoHa

HAaXOJUTCS Pa3BUTHIM CUHTETHYHBIM anmapar. ['panynsipuas OIIC Heipona
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OKpaluBaeTcsi 6a30(pUILHO U U3BECTHA IO/ Ha3BAHUEM «TUTPOU». TUTPO-
U]l MPOHUKAET B HayaJbHbIE OTAEJbI JIEHAPUTOB, HO pacIOiaraeTcs Ha 3a-
METHOM PAacCTOSTHUM OT Hadajla aKCOHA, YTO CIY>KUT T'MCTOJOTHUYECKUM IPH-
3HAKOM aKCOHa.

Hetipons! pasnuuatorcs mo ¢opme, 9MCIOM OTPOCTKOB U (hyHKIHsIMU. B
3aBUCUMOCTH OT (DYHKIIUU BBIJEISIOT YyBCTBUTEINbHbIE, d(PPEKTOpHbIE (JIBU-
raTellbHble, CEKPETOPHBIE) U BCTaBHbIE. UyBCTBUTEIbHBIE HEMPOHBI BOCIIPH-
HUMAIOT pa3Ipa)K€HHE, MPEBPAIIAOT B HEPBHBIE UMITYJIbChl U NEPEAAIOT B
Mo3r. D¢ dexTopHbie (0T aaT. 3PHEKTyC - IeUCTBUE) - TPOU3BOIAT U MOCHI-
JAr0T KOMaHAbl K pabounmM opraHnaM. HTepHEUPOHBI - OCYIIECTBIIAIOT CBA3b
MEXy YyBCTBUTEIBHBIMU U JIBUTATEIIbHBIMU HEMPOHAMH, YYACTBYIOIIMMH B
o0paboTke nHpOpMAINK U BRIPAOOTKE KOMAH/I.

Paznuuaercsa anTeporpaHbiil (OT Tejla) U PeTPOTrPaHbIN (K Telly) aKco-
HbI TPAHCTIOPTA.

AKCOH - OOBIYHO JJIMHHBIA OTPOCTOK, IPUCIIOCOOICHHBIN AJI MPOBE/Ie-
HUSL BO30YXIEHUS U MHPOPMALIMKM OT Tejla HeMpoHa MM OT HEHpOHA K HC-
MIOJIHUTEJIbHOMY Oprany. JleHApMTBI - Kak IpaBUiO, KOPOTKHE U CHIIBHO
pa3BETBIICHHBIE OTPOCTKH, CIIy)KalllMe TJIaBHBIM MECTOM 00Opa3oBaHHS BO3-
OyXIalolMX U TOPMO3HBIX CHHANCOB, KOTOpHIC BIUSAIOT Ha HEHUPOH (pas-
JUYHbIE HEMPOHBI UMEIOT PAa3IMYHOE COOTHOUIEHWE JUIMHBI AKCOHA U JEH-
PUTOB), U KOTOpBIE MEepelaloT BO30YKIeHUE K Telly HelpoHa. Helipon moxer
UMETh HECKOJBKO JEHIPUTOB U OOBIYHO TOJBKO OJAMH akcoH. OIUH HEUpOH
MOET UMETh CBSI3M CO MHOTHUMHM JIPYTUMH HEUPOHAMU.

KonmnuectBO HEHWPOHOB, € KOTOPBIMH HWMEET CBSI3b ONPEACIICHHBIN
HEWPOH, HE MOCTOSIHHA BO BPEMEHM: B 3aBUCHMOCTH OT aKTMBHOCTH MO3ra
3Ta BEIMYMHA MOXKET BapbupoBaThes OT 10 Thicay 10 250 Thicsu. Poxnaercs
peOEHOK C MHUHUMAIILHBIM KOJMYECTBOM CBsizeil. B mpoliecce MHTENNIEKTY-

aIBbHOTO POCTA KOJMYECTBO CBs3el yBenumuuBaercs. lIpexpamienune mHTEn-
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JIEKTYaIbHON AKTUBHOCTH MPHBOIMT K YMEHBIICHHIO KOJIMYECTBA CBS3CH .
Opranusm 4esnoBeKa OYEHb PAMOHAIBHO YCTPOEH, MO3TOMY OH HE OyJer
NOJJICP>KUBATh JIMIIHKUE 3JIEMEHTHI. BceM M3BECTHO, YTO B OTCYTCTBUU (PU3HU-
YECKOM Harpy3KH CHJIa MBI YMEHBIIAETCSA. JTO K€ MPABUIO MPUMEHSIETCS
KO BCEM YacTsM TeJa.

Kak BHIHMM, HEMpOH HAIIOMUHAET ABTOMATHU3MPOBAHHYIO Tele(OHHYIO
CTaHLMIO, HO 3HAYUTENBHO OoJiee MOIIHYI0. CUTHAJI IOCTYIAET MO aKCOHY U
nepenaercs K cieayromnemMy (OJHOMY M3 ThICSY) MPUCOECAMHEHHOMY K HEMY
Helpony. CienoBaTenbHO, CUTHAN JOJKEH ObITh 3aKOJIMPOBAHHBIM, TO €CTh,
conepxkaTh HHpopMarmio 06 agpece ero goctaBku. OOeceUnBaIOT Mepeaady
CUTHaJa B HY>KHOM HaIlpaBJICHUH CUHAIICHI.

KoneuHo, 10KHBI ObITh KOHEUHBIE HEMPOHBI, B KOTOPBIX T€HEPUPYETCA
curHasl. Takve HEHpOHBI SBISETCS CEHCOPHBIMU (addhepeHTHBIE HEUPOHBI).
OHu cozaepkarcs B OpraHax OULIYILIEHHMs: 3pEHUsA, CIyXa, OCSI3aHMs, 3amaxa,
BKyca. A ¢ Ipyroil CTOpOHBI, OHHM TiepenaroT nHpopManuo n3 Co3HaHUS U
namsTh (6anka uHopmanuu). Cpasy ke OTMETHM, YTO B OpPTaHU3ME 4elIo-
BEKa HET CEHCOPHBIX HEHPOHOB, UYBCTBUTEIBHBIX K PAIUON3ITYUCHUIO.

CuHamnc - 3TO MECTO KOHTaKTa MEXAY JABYMSI HEHpPOHAMU WU MEXIY
HelpoHOM U (D PEKTOPHOHN KIETKOM, moydaromei curnain. CiayXuT s 1e-
pelayn HEpBHOIO MMITyJIbCa MEXIY JIBYMSl KIIETKAMH, NMPUYEM B XOJ€ CHU-
HaNTUYECKON Mepeayu aMIUIMTyJa M 4acToTa CUrHaja (B COOTBETCTBUU C
KOZIOM) MOTYT peryiupoBatbcs. OJJHU CHUHAICHI BBI3BIBAIOT JACHOJISPU3ALINIO
HEWpOHA, IPyTrUe - TUIEPNOJAPU3AIHIIO; TIEPBBIC SABISIOTCS BO30YKIAIOIIH-
MU, BTOPBIE - TOPMO3HBIMH.

[ToHATHO, YTO HEHPOH He MOKeT ObITH MECTOM NMAMSATH YeJIOBEKA.

Tak rac KE HaXO0AUTCA MCCTO JIOKaJIM3alluu IMaMATH U Coznanus?

> Ecii B TIOXHIIOM BO3PACTe YeTOBEK CHIDKACT WM BOBCE MPEKPAIIAET MHTEIICKTYATbHYIO aK-
THBHOCTB, TO CJICACTBHEM ATOTO MOXKET OBITh "cTapuecKuii Mapa3M'. ITOMY COCTOSHHUIO COOTBET-
CTBYET IOCJIOBHIIA "CTaphIM - YTO MaIbINA".
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5.1.1. Mo3r.

[lo oOmenpuHATOMY MHEHHIO, MO3T TOJIy4aeT MH(OpPMAIUIO U3 OKPY-
YKAIOIIETO MUPa Yepe3 OpraHbl YyBCTB (TJ1a3a, YIIH, A3bIK, HOC, KOXkKa), MOCTe
4yero nepepadarhiBaeT ee U NnpuHUMaeTt perieHue. [lo onieHkaM y4eHbIX, eM-
KOCTb MO3ra (KOJMYECTBO JIaHHBIX, KOTOPOE MOXKET XPaHUTh MO3T, MOJJ0OHO
KOMIIBIOTEPY) COCTaBIAET OKOJIO 15 TpummonoB. Ho HekoTophie ucciaenoBa-
TEIU CYUTAIOT, YTO Ha camoM Jnene Co3HaHuE CYIIECTBYET HE3aBUCHMO OT
Mo3ra. ['unoresa, COrJiaCHO KOTOPOM MEXaHU3MBI JEATEILHOCTH MO3ra MpH-
BOJIUT B JICWCTBHE HEKHMN IICUXWYECKUU MPUHIUIDY, KOTOPBIM PACHOJIOKEH
BHE 4YeJIOBEKa, Oblja MpeIokKeHa aBCTPATUNCKUM HEUpPOPU3HOIOTOM, Jay-
peatom HoGenerckoit mpemun no ¢usuonornu u meaunuae E.J[. Keprsio B
1978 rony na XVI Becemupuom pusiocodckom KOHTpecce.

[TocMOTpUM Ha CTpOEHME MO3ra C He-
CKOJIBKO HEMPUBBIYHOUN CTOPOHBI.

Ha cTtpoenun uenoBeyeckoro tena pea-
JM3YETCs 3aKOH TOI00MS MEXTy CAMHUM Te-
JIOM M €T0 3JIEMEHTaMH, TO €CTh, YEIOBEYE-
CKOE TeJ0 UMeeT (PpaKTaIbHYIO CTPYKTYPY.

Hampumep, paccmatpuBas popmy yxa,
MbI 3aMEUYaeM €ro CXOJCTBO C AMOPHOHOM

YCJIOBCKA, OPUCHTHPOBAHHOI'O BHHU3 TOJIO-

BOW. MOXHO HaXe HaWTH NPOEKIMU BCEX

Puc.5.2 Mo3r gyenosexa.
®oto: morguefile.com OpraHOB Ha IIOBEPXHOCTH yXa M NPOBOJIUTH

JIEYEHHE OPTaHOB YEPE3 TOUKH AKYMYHKTYPhI Ha IOBEPXHOCTH yXa.
AHanoruyHo, 4eThIpe najblla Ha pyKaxX HAIOMHUHAIOT TpeMs (pajiaHraMu
PYKM U HOTH, a OOJIBILION Tajien] co CBOMM JByMs (pajlaHraMu - TOJOBY U

mero. B takom ciaydae nagoHp OyaeT oroOpaxarh rpyab U KUBOT. U omsth
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K€ MOKHO HaWTH MPOEKLUU BCEX OPTaHOB U MPOBOJIUTH JICUEHUE TEX Opra-
HOB, JICHCTBYS Ha UX MPOEKIIUH.

A Tenepb paccMoTpuM GopMy MO3Ta, Kak OH OTOOpakaeTcsl Ha HKpaHe
tomorpada (puc.5.2). Bpocaercs B riaza cxoacTBo GopMbl MO3ra U (HOPMBI
Tena yenoBeka. LleHTpanbHas yacTh MO3ra HallOMUHAET JIMLO YeloBeKa (Tia-
3a, HOC, POT), KOpa TOJOBHOTO MO3ra OJIUIIETBOPSIET BOJOCSHON MOKPOB Ha
roJIOBe, HIDKHAS YacTh MO3Ta HAIIOMHUHAET MaJeHBKOE TEJNO C MaJIEHbKHUMHU
PYKaMU U OTHOCUTENIHO OOJBIIMMHU CTYHHSAMH HOT. U, momo6HO ToMy, Kak
BOJIOCHI CIIY’KUT aHTEHHOM CBsI3U ¢ 1ojieM BceneHHoi, Kopa ToJIOBHOTO MO3-
ra JOJDKHA CIYKUTh aHTEHHOU, KOTOpasi COUETAET MO3T C €ro MOJEBBIM (1Iy-
XOBHBIM) JIBOTHHKOM.

Jlrogu Hay4YUJIUCh PETHUCTPUPOBATH AJIEKTPOMATHUTHBIE MOJIA. 3HAIOT,
YTO OT HHUX MOXHO SKPAaHUPOBATHCS C TMOMOIIBIO MPOBOJSAIIUX SKPAHOB.
Oxa3zanoce, 4YTo B ciiy4ae, KOTJa KUBOW OPraHU3M HaXOJIUTCS B MOJHOCTHIO
SKpaHUpPOBAaHHOM nomernieHnn (kietka dapanes), OH HE MOXKET KUTh Jlaxke
IpU yCIOBUU CO3/aHUS, Ka3aJoch Obl, HOPMAJIbHBIX YCJIOBHUI KHU3HU (OCBe-
[ICHHE, CBEKUH BO3IYyX, HATMYNE KAUECTBEHHOM MUILIHU U T.J.). DKCIIEpUMEH-
Thl Ha KPOJIMKAaX MOKa3ajH, YTO OHH B TaKUX YCIIOBHUSAX YMHUPAIOT uepe3 3-6
Henenb. [IpuynHa B crieayroneM.

Bcenennas co3gaer cucteMy AJIEKTPOMArHMTHBIX KOJeOaHWN Ha BCex
YyacToTax. JTH KoJieOaHus MPOHU3BIBAIOT KUBbIE OpraHu3mMsbl. C Apyroi cro-
POHBI, B OPTaHU3ME YEeJIOBEKa €CTh CUCTEMa AIIEKTPOMArHUTHBIX KOjIeOaHH
IIPAKTHYECKN HA BCEX JOCTYIHBIX M3MEPEHHIO 4acToTax.” bolee Toro, Kax-
JIOMYy OpraHy COOTBETCTBYET COOCTBEHHas 4acTOTa KOJIeOaHWH, YTO IMO3BO-
JUIIO HEMELKUM ucciefoBarensiMm (nokropy dpaniy Mopemnu u nHXeHepy

Opuxy Pame) B 1977 rogy mpemioxXuTh METO] OMOPE30HAHCHOW Tepamuu.

> DKkcreprMeHTaNbHbIE HCCICIOBAHNS HA YACTOTAX B HECKOJBKO JCCSTKOB I Mrarepil mokassiBa-
0T, YTO B OPTaHU3ME YEJIOBEKa CYIIECTBYIOT CTOSYHME BOJIHBI, 00Pa3yIOIIUe 3JICKTPOMArHUTHBIH
kapkac Bokpyr Tena (IL.K.).
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Takum 00pa3om, B3auMojielicTBUE MeXIy Kojebanusmu Bceenennoit (Comn-
1€, 3B€3/Ibl, TAJIAKTUKH U T.l.) U KOJICOAHUSIMU B OpraHM3Me 4yeIoBeKa B Jua-
nazoHe ot jgosiu ['epua g0 gecsatkoB ['urarepi; a0CoNMOTHO HEOOXOAUMO ISt
KU3HEAEATEIbHOCTH KUBOTO opranu3Ma. U Besikuil aucbananc Mexay STUMU
B3aNMOJEHUCTBUAMU MOXET MMPUBECTH K NATOJIOTHYECKUM OTKJIOHEHHUSIM B J€-

ATCIbHOCTH TCX WJIXM MHBIX OPTAaHOB KUBOI'O OpraHru3Ma.

5.2. Co3nanue

[Tpexxne Bcero, HEOOXOIMMO MOHSATh, U3 YEro COCTOUT yenoBek. Cyiie-
CTBYET TPU YAaCTH YEJIOBEKA: TeJo, pasyM M OH caMm, 1o ectb Co3HaHMe.
OTO Ayx Wiv Ayma (CyuHocTh). JIFoau He TOBOPSAT, YTO YEJIOBEK UMEET NyX,
IIOCKOJIBKY OH U €CThb 1yX. OJTHaKo, TOBOPAT, YTO YEJIOBEK UMEET pa3syM U Te-
70. Yenosek - He Teno, He pa3yM. OH - TyXOBHOE CYILIECTBO, U OH BBIIIIE CBO-
€ro yMa U CBOETO TeJa.

Korma Co3naHue ynpasisieT ACHCTBUSMM 4YEJIOBEKA, OHO JIEHCTBYET
AHAJIMTUYECKU. TO €CTh, KOT/1a YEJIOBEK HAXOAUTCS B CO3HATEIBHOM COCTOSI-
HUM, pabOTAET aHarumuyeckuii yM. AHAIUTUYECKUN yM paboTaeT Kak KOM-
OBIOTEP, OJHAKO OH MMEET 3HAYUTENHHO MPEBBIMIAIONINE CIOCOOHOCTH H
HECPAaBHEHHO CJIO’)KHEE JII00OW MalIMHbl. AHAJIUTHYECKUHA YM HMEET CBOU
0aHku namsaTH. UToOb! 1elCTBOBAaTh, AaHATMTUUECKUN YM JOJDKEH UMETh UyB-
cTBa (MHGOpMaNHIO), MaMsaTh (MHPOPMAIUIO) U BOOOpakeHUe (OIMSITh-TaKU
MH(pOpMaIMIO). AHAIUTUYECKUNA YM HUKOIJIA HE OIIMOaeTCsl 1O TOro Bpeme-
HY, TIOKa OpraHu3M OCTaeTcsi HeBpeAUMbIM. OH IIOCTOSIHHO INPOBEPSET U
B3BEIIMBAET HOBBIN OMBIT B CBETE CTApOro, (GOpMyIHpyeT HOBBIC BHIBOBI, U
BOOOIIIE OUYEHb 3aHAT TEM, YTOOBI BCETJa OCTaBaThCs MPABbIM.

AHanuTHYeCKUi yM 00JiafjaeT MOJHOW OTBETCTBEHHOCTHIO U BIACTHIO,
HEOOXOAMMBIMH U1l BHEIPEHUS B KU3Hb CBOMX NEHCTBUU U xenaHuil. [lpu

MOMOIILM MEXaHU3Ma, PETYIUPYIOLIEro >KMU3HEHHbIE (PYHKIIMU (OH PYKOBOJUT
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BCEMHU MEXAHUYECKUMH (DYHKLIHAMHU KU3HH), AaHAIUTUIECKUN YM MOXKET IO-
BIUATH Ha JIO0YI0 (PYHKIIMIO OpraHu3Ma Mo cOOCTBEHHOMY >kenanuto. Eciu
OpraHu3M He abeppUpOBaH, AHAIUTHUYECKHM YM HaxXOJUTCS B INPEKPACHOM
pabodyeM COCTOSHMM M MOXKET BO3JEWCTBOBAaTh Ha paboTy cepAla, 3HAO-
KPUHHBIX )Kese3 (HanmpuMep, Ha COJIepKaHUe KalbLiMs, caxapa U aJpeHalnHa
B KpPOBU U T.[.), MOXKET PEryJIUPOBaTh KPOBOOOpaIeHNE (OCTAaHOBUTH KPOBb,
UIYIIYI0 B KOHEYHOCTH U BOCCTAHOBUTH KPOBSHOM IOTOK IO CBOEMY KeJla-
HUI0), a TAK)KE PETyJIMPOBaTh MOYEHCITYCKaHNE, KaJOOTAEIEHUE U TaK Jajiee.
Bce numpaTtuueckue (CBsI3aHHBIE € Kele3aMH ), pPUTMHUUECKHUE U KUJKOCTHBIE
(GyHKIIUM OpraHru3Ma MOTYT MOAYUHATHCSA aHANUTHYECKOMY yMy [1].

B ocHOBe AesATeNbHOCTH aHAIUTUYECKOrO yma JieKaT AUHaMHuKu. Bce
€ro JeHCTBUSA OOBSICHIET CTPEMIIEHUE K BBDKUBAHHUIO.

JIeHCTBHSA aHAIMTUYECKOIO yMa MPEKPALIAlOTC B MOMEHTBI NHTEHCHB-
HOW Ooyin. DakTUUECKH, AaHAJTUTUUECKUN yM BeAET ce0s TOUHO Tak XKe, Kak
opras, >KH3HeoOecleYeHne KOTOPOro MPEPBIBAETCS, KOTJa HACTYIAeT LIOK.
Ecin co3HaHMe MOJIHOCTBIO OTKIIIOYAETCS, KaK TOJIBKO MOsBIsETCS 00Jib, CO-
3/1al0TCS1 00CTOATENBCTBA, JIETAI0IIME BBDKMBAHUE HEBO3MOXKHBIM. Morio
CIIYYUTBCS, YTOOBI OPTaHU3M OCTABIII ATy MPOOJIEMY HEPa3PEIICHHOMN ?

OH ee Bce-Taku paspemni. buongoruuecku mnpobiemMa oueHb CII0KHA, U
penieHre, BO3MOXKHO, ObUIO HE JIYYIIUM, HO OHO MO3BOJISIET MOJTYYUTh CEPb-
€3HYI0 IOJJIEPHKKY B TE MOMEHTBI, KOT/1a OPraHu3M OKa3bIBaeTcsl B Oecco3Ha-
TEIbHOM COCTOSTHUM.

OTtBer Ha BOIIPOC, KAK 3aCTaBUTh OPraHU3M PEarupoBaTh B MOMEHTHI
0€CcCcO3HATENbHOCTH UM B COCTOSIHUM, OJIM3KOM K 3TOMY, IIPOJIMBAET CBET U
Ha MpoOJIeMbl CyMacIIeCTBUN, MICUXOCOMATHUYECKUX 3a00JI€BaHUIA M BCSKUX

CTpaHHOCTeﬁ, KOTOPBIM IMOABCPIKCHBI JIFOAH.
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Peub nuer o TOM, 4TO KpOME AHAIMTUYECKOTO yMa CYIIECTBYET €IlE U
PEaKTUBHBIN yM, KOTOPBIN (YHKIIMOHUPYET TOT/AA, KOT/1a YeTOBEK HAXOAUTCS
B O€CCO3HATEIBHOM COCTOSTHUM.

PeaktuBHBIN yM ycTpoeH oueHb Ipy0o0. OH J0MKEeH ObITh TaKUM, YTOOBI
MIPOTUBOCTOSATH TEM BOJIHAM 0OJIM, KOTOPHIE OTKJIIOYAIOT BCE OCTAJIBHOE CO-
3HAHUE B TEIIE.

PeakTuBHBIN yM - 3TO 4acTh yma, KOTOpas HAKaILUIMBAET, COPTUPYET H
coxpaHseT (u3nyecKyr 00yib U OO0JIEBBIE SMOLMU U CTPEMUTCS YIPABIATH
OpraHM3MOM MCKJIIOUUTEIBHO Ha OCHOBE pa3JpakxeHus - oTBeTbl. OH nymaer
HCKIIFOUUTENIbHO KAaTErOpUsAMH HJIEHTHYHOCTH. B cBOel IeATEeIbHOCTH OH
PYKOBOJCTBYETCSI COOCTBEHHBIM OaHKOM JaHHbIX. Eciu yaaercs pa3psauThb
coJiepKaHue OaHKa 3TOr0 yMa, HCUE3HET apTPUT, YIYUIIATCS 3pEHUE, 0Cial-
HYT cepieuHble 3a00JeBaHUsS, OTCTYNHT acTMa, XEJIYyJAOK HAuWHAeT HOp-
MaJIbHO (DYHKLIMOHMPOBATh U LENbI psii OOJIE3HEH OCTaeTcs B IPOLLIOM.
PeaKTHBHBII yM - 3TO eIMHCTBEHHBIN HCTOYHNK abeppanuii’’ B HyHKIHOHH-
POBaHUU OpraHU3Ma.

Co3HaHHe HE KOHTPOJIUPYET NEATEIbHOCTh PEAKTUBHOTO yMa.

Briaendior eiie U TpeTuil BUA yma - comMamuyeckuil. 310 TOT pa3yM,
KOTOPBIN HAIIPABIISIETCS AHATUTUYECKUM WJIM PEAKTUBHBIM YMOM U IPUBOJUT
3TH JTUPEKTHUBHI B JeHCTBUE Ha (pru3nueckoM ypoBHe. CienoBaTesnbHO, cOMa-
TUYECKOMY pa3yMy OTBOAMTCS UCIIOJIHUTEIBHOE IEUCTBUE B COOTBETCTBUU C
JUPEKTUBAMH KAaK aHAJIMTUYECKOTO, TAK U PEaKTUBHOrO yma. IIpu atom oka-
3bIBAETCS, YTO COMATUYECKUH yM B CO3HATEJIBHOM COCTOSIHUM OpraHH3Ma
OIYIAET TUPEKTUBBI KaK aHAJTUTUYECKOT0, TaK U peakTUBHOro yMoB. Korga

B JICMCTBUE BCTYMAET PEAKTUBHBIA YM, KOTOPBIM HCIIONB3YET COOCTBEHHYIO

50" AGeppanusi: OTKIIOHEHHE OT PALMOHATIBHOrO MBIIUICHHS WIH TOBEACHHA. [IPOTHBOMOIONKHO-
CTBIO abeppariy SBISETCS IICUXIIECKOe 3I0POBBE.
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61 62
633}/ JAaHHBIX, WHI'PAMMbI , HOABJIAIOTCA IICUXOCOMATHYCCKUC 3a00JeBa-

HU.

Teneps paccMotpuM, uto Takoe CosHanme BoobGme [2]%. CosHanme -
3TO OCO3HaHHE ceOs, CBOEW JMYHOCTH, 3TO OOJBLION aHAIN3aTOp BCEX
HaIllUX YyBCTB, SMOLIUMH, KeIaHuH, miaHoB. Co3HAHUE — 3TO TO, YTO HAC BbI-
JIEJISIET, YTO 3aCTaBIIsIeT HAC YYBCTBOBATh ceOsl HE MpeaIMeTaMu, a TUYHOCTS-
mu. [pyrumu cinoBamu, Co3HaHHE YyJECHBIM 00pa3oM OOHAPYKHBAET Hallle
NpUHIMIHAIbHOE cyliecTBoBaHue. CO3HaHUE - 3TO OCO3HAHUE HAMHU CBOETO
«5», HO B TO )€ Bpemsi Co3HaHUE €CTh BeluKas TaiiHa. Y Co3HaHUS HET U3-
MepeHul, GopMbI, HET IBETA, 3alaxa, BKyca, €ro Helb3s MOTPOraTh, TOBEP-
TeTh B pykax. HecMoTpsi Ha TO, 4TO MbI O4eHb Majio 3HaeM 0 CO3HAaHUU, MBI
BIIOJIHE BEPOSTHO 3HAEM, YTO MbI €70 UMEEM.

OnHUM U3 TJIaBHBIX BOIIPOCOB YEJIOBEYECTBA SIBISIETCSI BOIPOC O MPUPO-
ne storo camoro Cosnanus ("A", aro). JlmamerpaabHO ITPOTUBOMOJIOKHBIE
B3IUISI/IBI IO ATOMY BOIIPOCY UMEIOT MaTepuainu3M U uaeanu3m. C Touku 3pe-
HUsl MaTepuanu3ma yenoBedeckoe Co3HaHUE eCTh CyOCTpaT rOJIOBHOTO MO3-
ra, MPOAYKT MaTEpHH, MOPOKIACHUE OMOXMMHYECKUX IMPOIIECCOB, 0COOOTO
CIUSIHUSI HEPBHBIX KJIeTOK. C TOUkM 3peHus uaeanuzma Co3HaHUE 3TO - 310,
«S», nyx - HemarepuaabHas, HEBUIMMAsl, BIOXHOBIISIIOLIAS TEJIO, BEYHO CY-
HIECTBYIOIIAs, He YMUpawmas 3Heprus. B akrtax Co3HaHus Bcerjaa y4acr-
BYET CYOBEKT, KOTOPbIM BCE U OCO3HAET.

CBoe uHaUBHyaIbHOE, HEeOBTOpUMOE "S" Henb3s onpeaeanuTh OOIIH-
MU TOHATUAMHU. Ha cBeTe orpoMHOE KOJMYECTBO JIFOAEH C TaKUMH K€ OCO-

6€HHOCTHMH, HO OHM ke He Bame «S». Hukakas MPUHAOJICKHOCTD K TON WJIN

%! Marpamma - 5To 3anmMcaHHbIH B 6a3¢ peakTHBHOTO YMa MOMEHT «O5eCCO3HATEIHOCTIY, KOTOPHIil
COEPXUT (PU3NIECKYIO OOITH MITH OOJIEBBIC YMOIIMH U OIIYIIICHIS.

52 TIcuxocoMaTHUeCKHii (OT IICHXO - YM M COMA - TEJIO) - TEPMHH, KOTOPHIH 03HAYAET, YTO PasyM
JIeJIaeT TeNo OONMbHBIM, (hu3uyeckue 3a00JIeBaHUs MOSIBIISIOTCS BCJICJACTBHE OTKIOHEHUH B paboTe
pasyma.

% YacTs MaTepuaia STOH riaBbI B3ATA U3 MyOIHKALHH [2].
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UHOW rpymnmne He o0bscHUT Bawm, uto mpexacrasiser Bamie nHAMBUIYalbHOE
«S», moromy uto Co3HaHue Bcerjaa JuuHoe. KauecTBa 4yenoBeka MOTYT U3-
MEHSTBCS CO BpEMEHEM, HO €ro """ mpu 3TOM OCTaHETCS HEU3MEHHBIM.

Ha npotsikeHun )XM3HU MEHSIETCSI BCE B UEJIOBEKE, BKJIIOUYAs BCE KIETKU
TeJa U TICUXOJOTHYECKUE OCOOEHHOCTH YesioBeKa. U mpu 3TOM HEM3MEHHBIM
ocTaeTcs oco3HaHue csoero "A".

A coctout 11 Co3HaHHE C HEPBHBIX KJIETOK?

Marepuann3M NpUBBIK PACKIAIBIBATH HA MEXAHUYECKHE COCTABIISIOIINE
BECb MHOTOACNEeKTHbIH MHUp. CaMbIM HaWBHBIM 3a0JTyKJIEHHUEM BOUHCTBYIO-
1IEro MaTepuaaIn3Ma OTHOCUTEIBHO JUYHOCTH SBJISIETCS MPE/ICTABICHUE, YTO
JUYHOCTD - ATO COBOKYMHOCTh OMOJOTHYECKUX KayecTB. OJHAKO coueTaHue
O€3JTMYHBIX TPEIMETOB, Oy/Jh OHM XOTh aTOMaMH, XOTh HEHPOHAMHU, HE MO-
KET MOPOJUTH JIMYHOCTH U €€ AJIPO - «SI».

[Ipu ycrnoBum, eciu Obl HEPBHBIE KJIETKH COCTABIISUIM Hate "S", To Mbl
eXeqHEBHO Tepsiiu Obl yacTh cBoero "A". C kaxIol ymepiieil KIeTKOH, C
Ka>KJIbIM HEHPOHOM, «S» CTaHOBUIIOCH ObI MEHBIIIE U MeHbIIe. C BOCCTaHOB-
JICHHEM KJIETOK, OHO ObI pocio B pa3mepax. Hayunble uccienoBanus, mpose-
JICHHBIE B Pa3HBIX CTPaHaX MHUpPA, JOKA3bIBAIOT, YTO HEPBHBIE KIIETKHU, KaK U
BCE JIpyrue KJIETKM YEeJOBEYECKOTO OpraHu3Ma, CIOCOOHBI K pereHepaluu
[3].

Takum oOpazoM, Jlaxxe Mpu MOJHOM CMEHE BceX (BKJIOYas HEPBHBIC)
KJIETOK OpraHu3Ma, «f» JemoBeKa OCTaeTCa MPEXKHUM, CIENOBATEIbHO, OHO
HE MPUHAJIEKUT IMTOCTOSTHHO MEHSIIOIEMYCS MaTEPUAIbHOMY TEIly.

[Touemy B Haile BpeMsi HEOOXOJIMMO HACTOJIBKO CJIOKHO JIOKa3bIBaTh TO,
4TO OBLIO OYEBUAHO U MOHATHO emie apeBHUM. Emre B 11l Beke »xun puMckuii
¢unocod-ueornaronuk [1notuH, KoTopeld nucan: "beccMBICICHHO Mpenrno-
jararthb, 4TO, pa3 HU OJ[HA U3 YacCTEeH >KU3HBIO HE 00JIaJJaeT, TO KU3Hb MOKHO

CO3/1aTb UX COBOKYITHOCTBIO ... K TOMY XK€, COBEPHICHHO HEBO3MOYKHO, YTO-
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OBl U3Hb JIeJaia HAKOIUICHUS YacTed, U YTOObI YM MOPOKIAJI0 TO, YTO
yMa JMIeHo ... He MoeTr BBITH €IMHCTBA U COBMECTHOTO YYBCTBOBAHUS
U3 HEUYBCTBUTEIBHBIX U HE CHOCOOHBIX K OOBEAMHEHUIO TEJ, a Aylla - 3TO
TO, YTO YYBCTBYET cama ce0s "[4].

"S" - 370 HEU3MEHHOE SAPO JINYHOCTH, KOTOPOE BKIIFOYAET B c€0s MHOTO
NEepPEMEHHBIX, HO CaMO 10 ce0e He SBISETCS TePEMEHHBIM.

Asnserca nmu Co3HaHUE MPOAYKTOM AESATENBHOCTH Mo3ra? UTo roBoput
Hayka?

Cka3ky o Tom, uro Hame Co3HaHWe SIBISETCA JIeATEebHOCTHIO MO3Ta,
MHOTHE CJBIIIAIA €lI€ B IIKOJE. Upe3BbIUalHO IIMPOKO PACIPOCTPAHEHO
IpeCTaBlIeHUEe, YTO MO3T - U €CTh 10 CYTH YeJOBEK ¢ ero «S». bonbuinH-
CTBO AYMaeT, YTO UMEHHO MO3T BOCIPUHUMAET UH(OPMAILIHIO Yepe3 OpraHbl
9yBCTB (CITyX, 3pE€HUE U T.J.) U3 OKPYKAIOIIETO MHUPA, IepepadaThIBAET €€ U
pemaeT, Kak JEHCTBOBAaTh B KaXKIOM KOHKPETHOM CiIy4ae, AyMaroT, YTO
MMEHHO MO3T JIeJaeT HAC KUBBIMH, AT HAM OCO3HAHUE JINYHOCTH. A TEJNO -
He Oosee yeM ckadanap, obOecreUMBAIOUIUN AESITENBHOCTh IEHTPATbHON
HEPBHOMW CHCTEMBI.

Ho sTta cka3ka He UMeeT OTHOLIEHUs K HayKe. Mo3r B Halle BpeMs TiTy-
00KO M3y4eH. JIaBHO U XOPOIIO U3yYeHbl XUMUUYECKHI COCTaB, OTIIEIbI MO3-
ra, CBsI3u 3TUX OTAENOB ¢ (YHKIUSAMHU 4yesoBeka. M3ydeHa Mo3roBasi opraHu-
3alusl BOCHPUSTHS, BHUMAaHUS, MaMATH, peud. M3ydueHbl QyHKIIMOHAIbHbBIE
0510k Mo3ra. OrpoMHOE KOJIMYECTBO KJIMHUK W HAYYHBIX LIEHTPOB U3Y4arOT
YeJIOBEUECKHUI MO3T 00Jiee COTHU JIET, Ui 4ero paspaboTtaHa moporas u d¢-
dbexTuBHas anmapatrypa. Ho, oTkpbIB 1000# yueOHUK, MOHOTpaduio, Hayd-
HBIE KypHaJbI 0 HEHPO(DU3HOIOTHUHN UK Helporcuxosoruu, Bel He BeTpe-
TUTE HAYYHBIX JJAHHBIX O CBA3M MO3ra ¢ CO3HaHUEM.

st nronedt, ganekux ot 3TOM 00JIaCTH 3HAHMS, ITO KAKETCS CTPAHHBIM.

Ha camom ACJIC HUYCTO CTPAHHOI'O B 3TOM HCT. HpOCTO HHUKTO M HUKOIr'Ja HEC
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OOHapy>XUJI CBSI3M MO3ra C CaMbIMH LIEHTpaMHU Hallled JIMYHOCTH, HAIIEro
«$». KoneuHo, maTepuaivcTsl 3TOr0 BCeraa Xorenu. [IpoBoauiucey Teicaun
UCCIIENOBAaHNM, MUJUIMOHBI OIBITOB, MOTPAY€Hbl MUAJUIUAPABI I0JUIAPOB. Y CHU-
JUS YYEHBIX HE MPONUIA AapoM. BbUIM OTKPBITHI U MU3YyYE€HBI OTIIENBI MO3Ta,
YCTaHOBJICHA WX CBSI3b C (DH3MOJIOTMYECKUMU TPOIIECCAMH, MHOTOE YIaI0Ch
cAeNaTh JUisl MIOHUMAaHKUsI MHOTUX HEMpO(U3HOIOTHUYECKUX MPOLIECCOB U (e-
HOMEHOB, HO TJIaBHOTO CHAENaTh HE yAanoch. He yaanock HallTU B Mo3re TO
MecTo, kKotopoe u siBngerca HamuMm "A". He yaanoce naxe, HeCMOTpsi Ha
KpaliHe aKTUBHYIO padOTy B 3TOM HAIpaBJIEHUH, ClIeJaTh CEPHE3HOE MPEATO-
JIO’)KEHHE O TOM, KaK MO3T MOKET OBITh CBsi3aH ¢ HamuM Co3HaHHEM.

OTkyza e MOIUIO NPEeAnooKeHue o ToM, YTo Co3HaHHE HaXOOUTCA B
Mo3re? OJHUM U3 MEPBBIX, TAKOE MPEAINOJIOKEHUE BBIABUHYJ B CEpPEAUHE
XIX Beka camblii Oomnblioi anekTpodusnonor [wobya-Peiimon (1818-1896).
ITo cBoeMy mMupoBo33pennto Jro0ya-PeliMoH ObLT OTHUM U3 APKUX MPECTa-
BUTEJIE MEXAHUCTUYECKOTO HampasieHus. OH mucan, 4Tto "B OpraHu3Me
JEUCTBYIOT UCKIIOYUTENBHO (DU3UKO-XUMHUUECKUE 3aKOHbI. Eciu ¢ ux momo-
IO HE BCE MOXHO OOBSCHUTH, TO HEOOXOAUMO, HUCHOIB3YS (HU3HKO-
MaTeMaTUYeCKHe METOMbI, IN00 HAWTHU CIIOCO0 WX JACUCTBUS, TNOO MPUHSTB,
YTO CYLIECTBYIOT HOBBIE CHJIBI MATE€pUHU, PaBHbIE IO LIEHHOCTU (PUZHUKO-
XUMHYECKUM CHJIaM »[4].

Ho ¢ Hum He cornamancs npyroi Belnaromuiics ¢usuosor Kapn Opu-
npux Bunerensm Jlroasur (Ludwug, 1816-1895), Bo3rnaisBmuii B 1869-
1895 romax HoBwIM Duznonornueckuid MHCTUTYT B Jlednuwure, craBIIvil
KPYMHEHIIIMM MHUPOBBIM IIEHTPOM B 00JIACTH HKCIIEPUMEHTAIBLHON (PU3HU0I0-
ruu. OcHOBaTeNb HAYYHOMW IIKOJIbI, JIFOABUT MHcall, 4YTO HU OJHA U3 CYylle-
CTBYIOIIIMX TEOPUM HEPBHOU AEATEILHOCTH, BKIIIOYAS U IJIEKTPUUYECKYIO TEO-
puto HepBHBIX TOKOB [[100ya-PeiitMoHa, HE MOXKET HUYETO CKa3aTh O TOM, Kak

B pE3YyJIbTATC ACATCIbHOCTH HCPBOB CTAHOBATCA BO3MOKHBIMU AKThI OLITYIIC-
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HUA. 3aMETHM, 4TO 3/I€Ch PEYb UAET AaXe He O clokHeummx aktax Co3Ha-
HUs, a 0 ropa3fo 0osiee nmpocThix omrymeHusx. Ecnu ner Co3Hanus, TO HU4YE-
IO 4YyBCTBOBATb MBI HE MOYKEM.

Eme onun xpymaeimmii ¢puzuonor XIX Beka - BBITAIOIMIANCS aHTIIAN-
ckuil Heipoduzuonor cdp Yapns3 Cxort Llleppunrron, maypear HoGenes-
CKOW MPEMHUH, TOBOPWUJI, UTO €CJIM HE MOHATHO, KAaK ICHUXHKAa BO3HHUKAET U3
NEATENBHOCTH MO3Ia, TO, €CTECTBEHHO, CTOJIb K€ MAJI0 NOHATHO, KaK OHa
MOKET OKa3bIBaTh KakKoe-JIHOO BIIMAHHME Ha TMOBEIACHUE YKUBOI'O CYIIECTBA,
yIPaBJIEHUE KOTOPHIM OCYIIECTBISIETCA C IOMOLIBIO HEPBHOM CUCTEMBL.

B urtore PeiliMoH mpuiien K BHIBOAY O HEBO3ZMOXXHOCTH OO0BSICHUTH Co-
3HaHUE MaTepualbHbIMU NpuurHamMu. OH MpU3HAN, YTO «3/IECh Ye€JIOBEYE-
CKHMI YM HaTaJKHUBAETCS HA «KMUPOBYIO 3araJKy», pEIIUTh KOTOPYIO OH HUKO-
raa He CMOXKeT» [S].

N3BectHblil yueHbli, npodeccop MI'Y Hukonait Ko6o3eB B cBoeit Mo-
HOTpa(uH MOKa3all, YTO OTBETCTBEHHBIMH 3a MPOLIECCHI MBIIIICHUS U TTaMSTH
HE MOTYT OBbITh HU KJIETKU, HU MOJIEKYJIbI, HU JJa)Ke aTOMBI [6].

Cy1iecTByeT 10Ka3aTeNbCTBO OTCYTCTBHUS CBsi3U Mexay Co3HaHHEM U
paboToii MO3ra, MOHATHOE AaXKe JIIOIAM, JaJIeKUM OT HayKu. BoT oHo.

[Ipennonoxum, uro "A" (Co3HaHue) SBIASETCS PE3yIbTaTOM PabOTHI
Mo3ra. Kak TouHO M3BECTHO HEMpOPU3NO0IOTaM, YETOBEK MOXKET KUTh JTaxKe
¢ ogHUM noJiymapuem mosra. Ilpu stom on umeer Co3Hanue. Y 4yenoBeka,
’KUBYIIIETO TOJBKO C MPaBbIM MOJyIIApUEM MO3Tra, 0€3yCIIOBHO TPUCYTCTBYET
«S» (Co3nanmue). COOTBETCTBEHHO, MOXHO CcHejlaTh BbIBOJ, uto """ He
HaXOJMUTCS B JIEBOM, OTCYTCTBYIOIIEM, MOJyLIApuU. Y 4YEJIOBEKA C €IUH-
CTBEHHBIM (DYHKITMOHHPYIOITUM JIEBBIM TIOJyIIaApueM TOXe ecTh «S». Cre-
JOBATEJIbHO «S» HE HAXOAUTCSA B MPABOM MOJIYIIAPUH, OTCYTCTBYIOLLIEM Y
JNAHHOTO yesioBeka. CO3HAaHME OCTAETCSl BHE 3aBUCUMOCTH OT TOTO, KaKOe I0-

nymapue ynansercd. [lomydaercs, y yenoBeka HET 00JlacTW MO3ra, OTBET-
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cTtBeHHOM 3a Co3HaHue, HU B JIEBOM, HU B IPABOM MOJYLIAPUH TOJIOBHOTO
Mmosra. [Ipuxonurcs cnenate BbIBOA, YTO Hanuuue CO3HAHUS y YEIOBEKA HE
CBSI3aHO C ONpPeIeICHHBIMU 00JacCTsIMU MO3ra.

Moxert nu ObITh, yTo CO3HaHUE IETUMOE, U C MOTEPE YaCTH MO3ra OHO
HE YMHPAET, a TOJIbKO MoBpexaaercs? Hayunbie (pakTsl He MOATBEPKAAIOT U
ATO MPEATOI0XKEHHE.

[Tpodeccop, a.M.H. Boiino-fcenenxuit onuceiBaet: "Y MOJOAOr0 paHe-
HOTO 51 BCKPBLI OOubLIOi aGcrece (0koixo 50 cM’ THOsI), KOTOPBIi, Heco-
MHEHHO, pa3pylIiI BCIO JIEBYIO JOOHYIO YacTh, U PEUIMTEIbHO HUKAKUX JIE-
(eKTOB NMCUXUKH MOCIE 3TOH onepanuu 1 He Habmoaan. To ke camoe st MoTy
CKa3aTh O JPYroM OOJHHOM, ONEPUPOBAHHOM IO MOBOAY OTPOMHOM KHUCTHI
MO3TOBBIX 000J04ueK. [Ipy MUPOKOM BCKPHITHH Yepera s C YIUBICHUEM YBHU-
JIeJI, 4YTO TMOYTH BCS MpaBas MOJOBUHA €ro IycTa, a BCE JIEBOE MOJIyLIapue
MO3ra C/IaBJICHO MIOYTHU JJO HEBO3MOKHOCTH €0 Pa3aInduTh»|7].

B 1940 rony noktop ABryctun Utyppuda cienai CEeHCAllMOHHOE 3asiB-
nenue B Antpononorudyeckom oduiectBe B Cykpe (bonuBust). OH U 10KTOp
OpTu3 10AT0 U3y4yaiau UCTOpUIO OoJie3HU |4-nmeTHero MajibuMka, NalueHTa
u3 KIMHUKK JokTtopa Optusa. [logpocToxk HaxoAwics TaM € AUArHO30M
"onyxosbs mo3ra". FOHoma coxpanss Co3HaHME 10 caMOW CMEPTH, KaJlOBaJI-
Csl TOJIBKO Ha roJioBHYI0 601k, Korga mocne ero cMepTH cienaiy maTojioro-
aHATOMHYECKOE BCKPBITHE, TO JOKTOpa ObUIM YAUBJIEHBI: BCS MO3roBasi Macca
OKa3aJlach MOJHOCTBIO OTJIeJIEHA OT BHYTPEHHEH MOJIOCTU YEPEemHOU KOpoO-
KH. boNbIION HaphIB 3aXBaTHJI MO3KEUOK M 4acTh I'OJOBHOro Mosra. Ocra-
JIOCh COBCEM HEMOHSTHBIM, KaKUM O0Opa3oM COXPaHsJIOCh MBILIUICHHE Y
OOJLHOTO MaJTHUHKA.

®axTt, yto COo3HAaHHE CYLIECTBYET HE3aBUCUMO OT MO3Ia, MOATBEPK/a-
10T ¥ MCCIIEIOBAHUS, TTPOBE/ICHHbIE TOJUIAHICKUMH (PU3HUO0JI0raMu O]l PYKO-

BojacTBOM [luma Ban Jlommens. Pe3ynbTaTel mMpoKoMacTabHOTO 3KCTEepH-

230



MeHTa ObUIM OMYyOJMKOBAHBI B ABTOPUTETHOM OMOJIOTMYECKOM aHTIUHCKOM
xypHasie "The Lancet". "Co3Hnanue cyliecTByeT Jaxe IMociie TOro, Kak Mo3r
nepectan pyHKuuoHupoBaTh. MHbIMEU ciioBamu, Co3HaHue ">KUBET" caMoO IO
cebe, COBEpIICHHO CaMOCTOSTeNbHO. UTO ke KacaeTcs TOJIOBHOTO MO3ra, TO
3TO BOBCE HE MBICIIAILIAS MAaTEpHsi, a OpraH, Kak W JIFOOOW APYroi, UCIOJIHS-
IoLUi cTporo omnpezesneHHble GyHKuu. OueHb MOXKET OBbITh, YTO MBICISIIEH
MaTepuu JJaXKe B MPUHLUIIE HE CYIIECTBYET, 3aBHII PYKOBOJIUTENb UCCIE0-
BaHus [Ium Ban JlomMmens" [8].

Kak BuIMM, 3Ta MBICIIb XOPOIIO MEPEKIMKAECTCS C MPUBEACHHBIMU BbI-
e cioBamu u3 bubnuu (Okk 12:7. Toz0a npax soszepamumcs 8 3emiio, 20e
OH U ObLI, a OyX 8038pamumcs K ucmurnHomy bozy, komopwiii eco oan). Cne-
J0BaTeNbHO, HOcUTeJeM Co3HAHUSI ABJAETCH AyX YeJOBEeKa, CylleCTBY-
IOLIMHA U NMOCJIe ero CMean64.

Eme oauH apryMeHT, AOCTYNHBIM [JIi MOHUMAHHS HECHELHAINCTOB
npuBoguT npodeccop B.D. Boiino-fAceneuxuit: "B BoitHax MypaBbeB, He
MUMEIOIIHUX TOJIOBHOTO MO3Ta, IBHO OOHAPYKUBAETCS HAPOYHOCTh, a CJIE/I0BA-
TEJIBHO Y Pa3yMHOCTb, HUYEM HE OTJIMYAIOLIAsACS OT yesioBeueckor" [9]. Oto
JICHUCTBUTENBHO YANUBUTENIbHBIN (akT. MypaBbu peliaioT JOBOJIBHO CIIOKHBIE
3a/layy 10 BBDKUBAHUIO, CTPOUTENIBCTBY JKHIIbsI, 00ECIIEUEHUIO CeOs MUTaHU-
€M, T.€. UMEIOT ONPEJEICHHYI0 pPa3yMHOCTbh, HO HE MMEIOT MO3ra BOOOIIE.
3acTaBisieT 3ayMaThCsl, HE MpaB/a Jin?

Wtak, HayKoi TOYHO yCTaHOBJIEHO, yTO CO3HAHME HE SBIISIETCS MPOIYK-
TOM JAESTENBHOCTH MO3Ta.

Kakoga xe npupoja Co3Hanus?

[Tpuns k noHnmanuo Toro, yto Co3HaHUS HET BHYTPH TeJla, HayKa Jie-

JIAET €CTECTBEHHBIN BBIBOJ O HeMaTepHaJIbHO# npupoae Co3HaHus.

% 13 rmaBbI 3 M3BECTHO, YTO AyX HE KMBET MOCIE CMEPTH 4eNOBEKa, a TOJIBKO COXpaHAeT HH(OP-
MaIuio 000 BCEX acIleKTax ero )KU3HM.
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Axanemuk I1.LK. Anoxun numer: "Hu oany u3 "yMcTBeHHBIX" ormepa-
LU, KOTOPbIE MBI MPUIIUCHIBAEM 'pazymy", 10 CHMX MOp HE YAAlOCh MPSIMO
CBS3aTh C KaKOW-HUOYIb 4acThl0 Mo3ra. Eciiv Mbl B MPUHIIMIIE HE MOXEM
MOHSATh, KaK ICUXHUYECKOE BOZHUKAET BCIEACTBUE ACSITEIBHOCTA MO3ra, TO HE
JIOTUYHEE JIM TyMaTh, YTO MCHXMKA BOOOIIEe He SIBJsIeTCS MO CBOeil CyTH
(pynkumein Mmo3ra, a siBjsiercsl MPOsAIBJICHHEM HMHBIX - HeMaTepPHAJIbHbBIX
ayxoBHbIX cuia?" [10].

Cawmpblii coBpeMeHHbIN Heipodusnoor, saypeat HobeneBckoit nmpemuun
no MeaunuHe J[. DKKI3 pa3BUiI MBICIb O TOM, YTO Ha OCHOBE aHalIU3a JAes-
TEJIbHOCTH MO3ra HEBO3MOKHO BBISICHUTH ITPOUCXO0XKJICHUE NICUXUYECKUX SIB-
JIEHUH, U 3TOT (aKT JIETKO MOXKET ObITh UCTOJIKOBAH B TOM CMBICIIE, YTO ICH-
XHKa BooOuIe He saBisieTcs PpyHkuuen mosra. [lo mHeHuto Dkkin3a, HU ¢u-
3M0JIOTHSI, HM TeOPHs IBOJIONMH He MOTYT MPOJHUTH CBET HA NMPOMCXOK-
nenue U npupoay Co3HaHHsl, COBEPIICHHO YYXKAYIH BCeM MaTepHAJIb-
HbIM npoueccaM Bo Bcenennoii. J[yxoBHbII Mup yenoBeka u Mup ¢pusnde-
CKHMX pEaJbHOCTEN, BKIOYAs JIEATEIBHOCTh MO3ra, - 3TO COBEPUIEHHO CaMo-
CTOSITEJIbHBIE HE3aBHUCHUMbBIE MUPBI, KOTOPBIE JIMILIb B3aUMOJEHUCTBYIOT U B
KAKOM-TO CTENEHU BIUSIOT IPYT Ha pyra.

Co cBOMM KOJUIETO#, OCHOBOIIOJOKHUKOM COBPEMEHHON HEHPOXUPYD-
run Yaiinaepom [lendungom, kotopsiit cnenan 6onee 10 000 omepanmii Ha
Mo3re, JKKI3 Hanucan kHury "Talina denoseka" [11]. B Hel aBTOpBI psamMo
3asBIISIOT, YTO "HET HUKAKMX COMHEHHI B TOM, YTO YEJIOBEKOM YIIPABIISIET

HEUYTO, npeObiBawiiee 3a npeaeaamu ero reqaa'". "SI Mory skcrnepumeH-

TAJIbHO IMOATBCPIANTH, - ITUIICT 9KKJ’I3, - 4To pa60Ta Co3HaHus HE MOXKET

ObITh O00BsACHEHAa (yHKUMOHUpOBaHMEM Mosra. Co3HaHMe CYLIeCTBYET

HE3aBHUCHUMO OT HETO U3BHE'".
I[To rmy6okomMy yoexaenuto Dkkn3a, Co3HaHHE HE MOXKET OBITh TpeIMe-

TOM HAaY4YHOI'O UCCJICOAOBAHUA. ITo ero MHCHHIO, HOABJICHUE C03HaHI/Iﬂ, TaK
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JKe KaKk 1 BOSHUKHOBEHHE KN3HU, ABJIAETCH BbICHIeH PeJUrno3Hou Tau-

Holi. B cBoem noxmane HoGeneBckuii naypear omupaics Ha BHIBOABI KHUTH
"JINYHOCTh ¥ MO3T», HAIMCAHHOW COBMECTHO C aMEPUKAHCKUM (priiocopom-
conuosiorom Kapnowm Ilonmepom.

AxaneMuk Axanemun MenunmHCKuX Hayk P®, Hatanbs IletpoBHa bex-
TepeBa nucana: "[ MmoTe3y o TOM, 4TO MO3T Y€JIOBEKA JIMIIb BOCIIPUHUMAET
MBICJIM OTKYJa-TO U3BHE, 51 BIEpBbIE yciblmana u3 ycr HobeneBckoro naype-
ata, nmpoeccopa Ixona Dkkin3a. KoHeuHno, Torga 3To mokaszajnoch MHE al-
cypaabiM. Ho morom wuccimenoBaHusi, mnpoBeAcHHblE B HameMm (CaHKT-
[TerepObyprckom HUUM mo3ra, moaTBEpAUIN, YTO MBI HE MOXKEM OOBSCHUTH
MEXaHW3Ma TBOPYECKOro mnpouecca. Mo3r MoKeT reHepHpoBaTh JIHMIIb
NpocTeile MbICJIH THNA, KAK NePeBePHYTh CTPAHUIIbI KHUTH WJIHM KaK
nepeMeliaTh caxap B CTaKkaHe. A TBOPYECKHUH MPOLECC - ITO MPOSABICHUE
COBEpUIEHHO HOBOr0O KadyecTBa. Kak Bepyrolmui 4esloBeK, sl JOMYCKar yda-
cTue BceBbIIIHEro B yIPABIEHUH MBICIUTENIBHBIM ITporieccoM’ [12].

Hayka npuxoguT K BBIBOLY, YTO MO3I fIBJISIETCH He HCTOYHHUKOM
Mbiciu U Co3HaHuUA, a camoe OOJIBIIOE - UX PETPAHCIAATOPOM.

Yxe B 1956 npodeccop B.®D. Boitno-fcenenkuii cuuTai, 94To HAII MO3T
HE TOJbKO He cBsA3aH ¢ Co3HaHMEM, HO JaXKe U MBICIUTh HE CIIOCOOEH camo-
CTOSITEJIBHO, TaK KaK ICHUXWYECKHM MpPOLIECC BBIHECEH 3a €ro mnpenensl. B
CBOEH KHUTE OH YTBEPKIAET, UTO '"MO3T - TO HE OPTaH MBICJIEN U YyBCTB", U
yTo "JlyX BBICTYHaeT 3a mpeae/ibl MO3ra, onpeaesisii ero AesireJIbHOCTb U

BC¢ HaIII¢ 6LITI/I6, TOraa Kak Mmo3r padoTaeT KaK NnepejaTyuK, NpUHUMAas

CMIHAJIbI M Ilepe/iaBasi uX B oprausbl Teja' [13].

Htak, M03r MokeT paboTaTh Kak yCTPOMCTBO, IPUHUMAIOLIIee MbICJIH,
T.e. KaK AHTEHHa, ¢ MOMOLILI0 KOTOPOH BO3MOKEH IpPUEM CHIHAJa

H3BHE.
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[Tocne cmeptu pusmueckoro tena Co3HaHUE COXpaHsAETCA. DTOT (akT
noarsepxkaaer akagemMuk PAMH H.II. bextepeBa B cBoeil kHure "Marus
MO3Ta U JAOUPHUHTHI )KU3HU'".

Haranes bextepeBa numet: "SI He MOry HE BEpUTh TOMY, YTO CJIbILIANA
U BHUJENIa caMma. Y4YeHbIii He MMeeT mpaBa orBepratb (akrThl (eciii OH
yUYEHBI!) TOJBKO MOTOMY, YTO OHM He BIHMCBHIBAKOTCS B J0rMYy, MHPOBO3-

3penue" [12].
5.3. O BO3MOKHOCTH CYIIECTBOBAHMS MOJIEBBIX (OPM KHU3HU

Nudopmarus 1y1s 3TOoro pasaesna B3sta u3z padotsl [14]. B ocHoBe pac-
CMOTPEHUS ITOTO BOIPOCA JIEKUT MPEANOI0KEHUE O TOM, YTO MOJEKYIAP-
HbI€ (B T.4. OMOJOTHYECKUE) CTPYKTYPhI MOPOKAAIOT HAMPSIKEHUS B BAKYYM-
HBIX TIOJISIX, CBSI3aHHBIX C MOJEBBIMH (popmamu xu3HU. [Ipu 3TOM BO3MOKHO
CYIIIECTBOBAHHNE HUEPAPXHUHU TAKUX CTPYKTYP, POPMUPYIOMINX PE3YIBTHPYIO-
IME Te0Je3UYECKUE TPACKTOPUM JBUKEHHUSI HEPABHOBECHBIX CHUCTEM, B TOM
qyucjae U OMOJIOTHYECKHUX, YTO SKBUBAJIECHTHO ABUXKEHUIO 3TUX cucteM B Cy-
NEPIPOCTPAHCTBE CO CIOKHOW TE€OMETPUYECKOW CTPYKTYPOUl, aHAJIOTUYHO
ONMCAHUIO IBMKCHUS 3apSKCHHBIX YAaCTUIL HE B 3JICKTPOMAarHUTHOM IIOJIE,
B IpocTpaHcTBe ¢ reomerpueit Guncnepa. [loneBbie PopMBbI KUZHU HAXOIAT-
cst B BakyyMe Punmiepa” ¢ OTpHIATENbHON TEMIIEpaTypoll M IUIOTHOCTHIO
SHEPTrUH, a UX FHTPOIHS COOTBETCTBYET HH(POPMAILMK B MUPE MHUHKOBCKOTO.
OT0 00BSACHAET aHTUAHTPOINUIHYIO TpUpory CO3HAHUS U KU3ZHH.

MarepuaibHblii 00BEKT, COCTOSAIINMN U3 MOJIEKYJ, UMEET CBOH "BaKkyyMm-
HBI OTIIEYaTOK", 9TO B YCJIOBHIIX CMEIIUBAHUS BOJTHOBBIX (DYHKIIMA 0OBHEKTa
U OTPEJEICHHOTO0 BaKyyMHOTO TOJISi MOKET OBITh J1€TOKATU3UPOBAHHBIM T10

BCceMy 00beMy Bakyyma [15]:

% Bons¢ranr Punmnep (sem. Wolfgang Rindler) - aMmepukaHckuii QU3NK-PEIATHBICT, H3BECTHBIIL
BBE/ICHHEM KOOpAMHAT PuHAepa, a Takxke Kak aBTOp TEPMHHA «TOPU30HT cOOBITHI». COBMECTHO
¢ P. Ileapoy3oMm mommyJIsspu3upoBai MpUMEHEHNE CTHHOPOB B 001IeH TEOPHH OTHOCUTEIIHBHOCTH.
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Y=y, (5.1
rZie ; - BOJHOBas (PYHKIIHS BELIECTBA, \J, - BOJHOBAS (YHKIIUS BaKYyMHOTO
HOJIS.

ITpu 3TOM BakyyMHBIM MOJEBOI "OTIEYATOK' MOXKET JENaTh BIIOJHE pe-
anbHOE, HAabII0JaeMoe BIMAHKE, KaK WH()OPMALlMOHHOE, TaK U CHJIOBOE, CBSI-
3aHHOE C BO3JECHCTBHEM Ha aTOMbI MU MOJIEKYJISIPHBIE CTPYKTYpBI, MOAOOHO
TOMY, KaK JEJOKAJIN30BaHHOE BEIIECTBO B FOMEONATUYECKOM PAcTBOpE pea-
rUpyeT ¢ OObIYHBIM BemiecTBOM [15]. OTcroga MblI IPUXOJIUM K BBIBOJY O
HQJIWYUM TI0JIEBOrO "OTHedaTrka" M JKUBBIX OPraHU3MOB, IPOJOJIKAIOIIETO
CBO€ CYIIECTBOBAHME M IOCJE paclaja opraHu3ma (Wjid WHOTrO oOpa3oBa-
HUS), B BUJIE€ BAKYYMHOM BUPTYaJIbHOM CTPYKTYpBI, IOJJOOHO TOMY, KaK 3TO
IIPOUCXOJMUT B PACTBOPE, HE COAEPMKALIEM MOJIEKYJ PACTBOPEHHOIO BEIlle-
CTBA.

AHaJIOrMYHYyI0 KOHLEMLUI0 CUMOK03a MOJIEBBIX U MOJEKYJSPHBIX (OpM
KU3HU TEOPETUYECKH U 3KCIEpUMEHTaNbHO pa3BuBaeT akaa. B.I1. CkapOHu-
koB [16, 17].

B3aumoneiictBue moneBoi (OpMbI KU3HU C CHIbHOHEPABHOBECHBIMU
CTPYKTypamMu BEIIECTBA MOXET MPUBOJIUTH K IMOBTOPEHUIO HEPABHOBECHOMN
CUCTEMON CUMMETpPUI MOJIEBOM (POPMBI KHU3HU. DTO CBSI3aHO C XOPOULIO W3-
BECTHBIM (pAKTOM YCHJICHHs MalbIX Bo3MymieHuii B 10" pa3 B HepaBHOBec-
HBIX CHCTEMax 4epe3 BIUSHUE B TOUKaxX OM(ypKauuu. ITO MOKHO HHTEp-
IPETUPOBATh U TaK, YTO MOJEBasi CTPYKTypa CIOocoOHa (popMHpoOBaTh MOJe-
KYJISIPHBIE CTPYKTYpPbI, HAXOJSIIMECS B YCIOBUSAX, JAJIEKUX OT PaBHOBECHSI.
@DaKkTHYECKH TIOJIEBBIE CTPYKTYphl OOpPa3ylOT TIe0AE€3UYECKHE JABMXKEHUS
HEPaBHOBECHBIX CHUCTEM, a 3TO 3HAYUT YNPABICEHWE dTUMH HEPABHOBECHBIMU

CHUCTCMAaMU.
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Ecnu npu3HaTe, 4TO NOJEBbIE CTPYKTYPhI BOSHUKIM 3310Jr0 10 (hOpMHU-
poBanuss CoJIHLIIA M IUIAHET, TO BOIPOC O MPOMCXOXKIACHHH KU3HH MOXKET
OBITh pACCMOTPEH B HOBOM IJIOCKOCTH.

JKuBBIE CTPYKTYpHl AKTHBHO NPOTHBOACHCTBYIOT POCTY JHTPOIUH,
Tak 4TO HMH(OPMALMOHHAS YHOPSAOYEHHOCTh OpraHusMoB I = —kT -InW
(mersnTponus no JI. bpuiiosHy) SKBUBaJIEHTHA OTPULIATEIBHONW TEIJIOBOU
sHeprur. Ho mMeHHO Takyio CTpPYKTypy ¢ 3(pGEeKTHBHON OTpHUIATEIbHON
temneparypoit 7, = —kT U OTpUIATEIHLHON IIJIOTHOCTHIO SHEPTUU HMEIOT
BUPTYAJIbHBIE MOJISI U YACTUIIBI B TaK Ha3biBaeMoM '"'Bakyyme Punmnepa" [18,
19]. Ot mosas, B TOM 4HCIIE JIEKTPOMArHUTHBIE, CTAHOBATCA pPEaJbHBIMU
TOJIBKO B Cllydae J100aBKU K HUM SHEPTUU WUJIU MPHU JBUKEHUH YCKOPEHHOTO
JETEKTOopa 3TUX nosier. Ho MMEHHO MOTOK SHEepruu, NOCTYNANIEH B HEPAB-
HOBECHBIE OMOJIOTMYECKHE CHCTEMBI, MTO3BOJISIET UM CYLIECTBOBATh B Pealib-
HOM IIpOCTpaHCcTBE MUHKOBCKOIO, (JaKTUUECKH MPOSIBIISISL UX CTPYKTYPY 4de-
pe3 OMOJIOTHYECKHE MOJIEKYIISIPHBIE (POPMBI.

Panee H.M. Ko6o3eB nokazan HEM30€)KHOCTb yYacTHs JETKUX JJIEMEH-
TApHBIX YacTHI ¢ Maccamu m = 107 = 107° kr B mporieccax MpIIUICHHUS (CM.
HUKE CHOCKY K pazneny 5.4).

OpHako ¢ TEPMOAMHAMUYECKONM TOYKHM 3PEHUS M TAaKUE YaCTHULBI HE
MOTJIM 00€CTIeYUTh AHTUIHTPONUIHBINA XapaKTep MBIIUICHHS, & TOJIBKO MPH-
OJMMKEHHE PHTPONMM K HYJHO B JIOTUYECKHX MBICIUTENIBHBIX onepanusx (S
— 0). To, 4TO ATOT MOJAXOJ HE pelai IpodJeMbl aHTUIHTPONUNHON PU3UKU
MbllUIeHUs, yoeauTenbHo nokaszan 1.3, [exmuctpo [20].

PaccMmoTpenHble BUpTyallbHBIE YacTUIBI B BakyyMe PuHiuiepa aBToma-
TUYECKU 00€CIeUNBAIOT AHTHIHTPOIIMUHBIN XapakTep HE TOJIBKO MBIIICHUS,

HO U Bcex Onosiornyeckux npoueccos. [Ipu aTom

SPI/IHZ[J'Iepa: _kTe InW ,a IMMHKOBCKOFO =KkT InW ’
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11 SMI/IHKOBCKOl“O: I MUHKOBCKOTO (5 . 2 )

OTO O3HAyYaeT, YTO SHTPOIHS MOJIEBBIX CTPYKTYp Bakyyma Puniiepa
YPaBHOBEIIMBAECT DSHTPONMIO MOJIEKYJISIPHBIX CTPYKTYp B IIPOCTPaHCTBE
MuHKOBCKOrO, BbICTynas kak umHpopMaius. TakuM o0pa3oM, IPOUCXOIUT
CHSITUE SHTPONUMHBIX OTPAaHUYEHHI HA BBIYHMCIUTEIBHYIO CIIOCOOHOCThH Kak
CBOMCTBO MBILUICHHUS U YNPABICHUS NCUXUKONH OMOJOTMYECKUMHU CTPYKTY-
pamu. PeannsyroTcsi TOJIBKO pacxojbl Ha MOJJAEPKKY CTAOMIBHOCTH HEPAB-
HOBECHOM CTPYKTYpbl B (IYKTYUPYIOLIEM OKPYKEHHMM, U 3TH Pacxojbl HE
UMEIOT OTHOIIECHMS K npoueccy BeluucieHus. [Ipu stom Co3HaHHe MOMXKHO
paccMaTpuBaTh KaK Npouece, nporekawiuuii B Bakyyme Punaiepa, Bue
OrpPaHUYCHHUH MPOCTPAHCTBOM MHHKOBCKOIO.

[Ipu 3TOM, BUAMMO, JOJKEH CYLIECTBOBATh MEPAPXUUECKUM Pl ITOJIEH,
CBS3BIBAIOIIMX COCTOSIHMA BakyyMmMa Puninepa m MHHKOBCKOTO, MX BHPTY-
QJIbHBIC TIOJIEBBIE M peajbHbIE MOJIEKYJISIPHBIE CTPYKTYpPbl. DTO MOTYT OBITH
KaK JenToHHble moist Ttuna paccmorpeHHbix H.M. KoOGozeBbiM [6], Tak u
"CBEpXJICNITOHHBIE" BUPTyaJIbHBIC IOJI, YK€ CYIIECTBYIOIIHME IPU OTPHIA-
TEJIbHBIX TEMIIEPATYpPax OTHOCUTEIBHO PEANBHOTO BaKkyymMa MMHKOBCKOTO.
Taxum 00pa3om, MosieBbIe )KUBBIE CTPYKTYPhI BIIOJHE MOTYT CYIIECTBOBAThH B
BakyyMme PuHIiepa, HO uX HaO0JeHUuEe (PU3NYECKUMU NpudopamMu B IMpo-
CcTpaHCTBE MHMHKOBCKOTO B CHIIy Pa3jnyus YHEPTETUUYECKUX YPOBHEU JOCTa-
TOYHO 3aTpyaHeHO. HO 3Tu BUpTyaslbHBIE MOJIEBBIE CTPYKTYPBI B3aUMOACH-
CTBYIOT MEX]ly COOOI Ha CBOMX YPOBHSIX PEaJIbHOCTU: OHU TAK)KE CIIOCOOHBI
U3MEPATh M HAOJIIOAATh PYr Apyra, Tak Kak HaXOASTCS B OAHOPOJHBIX OT-
HOCHUTEJIBHO IPYr Apyra SHEPreTHYECKMX COCTOSHUSAX BakyyMa Puniiepa.
IIpr 5TOM pa3MepHOCTb NPOCTPAHCTB CYLIECTBOBAHMSA BUPTYAJbHBIX
(¢opm MoxkeT OBITH OTJIMYHA OT YeThIpex u3MepeHnii Mmupa MUHKOBCKO-

ro. 210 CBOﬁCTBO, B COUYCTAHHHU CO CBOMCTBAMU BHPTYAJIbHBIX BAKYYMHBIX
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YacTHUL, NPUHLHUINAIBHO HECMOCOOHBIX JIOKAIN30BATHCSA B YETBIPEXMEPHOM
MIPOCTPAHCTBE-BPEMEHH BCJIEACTBUE MPUHIIMIIA HEONpeneaeHHOCTH ['eii3eH-
oepra ApAx>h/2, nopoxaaeT Apyrue 3HepreTudeckrue, UHPOPMalMOHHbBIE U
NCUXOMH(GOPMALMOHHBIE B3aUMOJCUCTBUSA, KOTOPhIE B MUpPE MMHKOBCKOTO
3aMpereHBbI.

Ha ypoBHE 4eioBeuecKOro OIbITa 3TH B3aUMOJAECHCTBHS, BEPOSTHO, MOT-
71 ObI MPOSIBISATHCS B BUAE TaKMX HEOOBIYHBIX (DEHOMEHOB, KaK TeJlenaTus,
SICHOBHMJICHHE B ITPOCTPAHCTBE U BO BpeMeHH [21].

K Meronam, mo3BOJISIIOIIMX HAONIOAATH CIENbl MOJEBbIX CTPYKTYp, OT-
Hocutcs (oTorpadupoBaHre Ha BHICOKOUYBCTBUTENIBHON IMJICHKE M, OUEBU/I-
HO, 3¢ ekt Kupnuana [22]. OnHaKo OHM, KakK MPaBUJIO, MO3BOJISIIOT PEru-
CTPUPOBATh MPEUMYIIECTBEHHO 3JIEKTPOMAarHUTHBI KOMIIOHEHT CKPBITBIX
MIOJIEBBIX CTPYKTYD.

Takum oOpa3om, ¢ (HU3MUECKON TOUKH 3pEHUS] BO3MOXKHO CYIIECTBOBA-
HUE TOJEBBIX (OPM KaK HHU3IIErO, TaK M BBICHIETO MOPSAKA, CBI3aHHBIX C
apyrumu GopMamMu OpraHU3aluyd MaTEPUH.

C apyroil cTOpOHBI, B UHAMMCKON HOre JaBHO yCTAHOBJIEH (hakT cylie-
CTBOBaHMsI HECKOJIKHUX TEJ YeJIOBeKa, Kak (pU3n4ecKkoro Tak u "TOHKuX'", He-
BUJIUMBIX Tel: T.H. "3¢upHoro”, "actpanpHoro", "MeHTalIbHOrO", "Kay3aiib-
HOTO" M Ipyrux, BKItOYamux uctTuHHoe """ yenoseka [16, 23]. Ix MoxxHO
OTOXIECTBUTH C MOJIEBBIMH (POpPMaMH KM3HHU, IPUUYEM HEpapXHUH MOJeH U
U3MEpPEHUIN COOTBETCTBYET mepapxus "ToHkux" ten. Kpome storo, u3 pac-
CMOTPEHHOM KOHLEINN BBITEKAET CYIIECTBOBaHUE OO0J€€ pa3BUTHIX IOJIE-
BbIX (DOpPM >KHM3HU, KOTOPBIE, OUEBUAHO, MOKHO OTOXAECTBUTH C "BBHICIIMMU
OYXOBHBIMU CYIIHOCTSIMU'", M3BECTHBIMH BO BCEX MHUPOBBIX PEIUTHO3HBIX
Tpanuuusax. Torna Tomy, 4To B UHAUNCKON (uiIocopuu Ha3pIBaeTCSA CIUSHU-
eM ¢ KocmocoMm, BeenenHoil 1 pacTBOPEHHEM UHAMBUIYaIbHOCTH, COOTBET-

CTBYET MOJIHAs JEeJOKaIu3anusi MojieBoil (popMbl B MPOCTPAHCTBE-BPEMEHU
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BcerneHHoit™. IT0 BO3MOXKHO TOJIBKO IS TIOJEBBIX (JOPM, KOTOPHIE MOTYT, B
ONpPEIEIECHHBIX YCIOBUSX, IPU HAJUYUK ONPEEICHHOW 3HEPrUuM "'MaTepua-
JU30BaThes", T.€. CTPYKTYPUPOBATh MOJIA BIUIOTH /10 00pa30BaHUs B HEpaB-
HOBECHBIX YCIIOBHUSIX MaTE€pHabHBIX OMOJIOTrMYeCKUX CTpyKTyp. Ha 310 yKka-

3bIBACT IOABJICHUC NYXOBHBIX CYIIICCTB, aHI'CIIOB, B (I)I/I3I/I‘-IGCKOM TCIIC:

buiT 19:1, 24. K Beuepy aBa anresa npuuin B Cogom. Y Bopotr Cogoma cuaen
Jlot. Koraa Jlot ux yBujaesa, OH BCTaJ, YTOObI BCTPETUTh UX, MOKJIOHUJICS JIU-
OM /10 3eMJIH. ... Torna Uerosa nposmia xo:xaém Ha Coagom u I'omoppy cepy
H OroHb 0T UeroBnl, ¢ Hebec.

Cya 13:16, 20, 21. Ho anrea Herosbl cka3zaa Manow: «Ecian Thl U yaep:Kulllb
MeHsl, 1 He OyAy ecTh TBOero xJebda. Ecim e Thl X04ellb MPUHECTH BCECOXK-
skeHue Uerose, To npuHecn». MaHoil He 3HAJ, 4TO 3TO aHreJ Herossl. ... Ko-
raa mjiaMs NOJAHSJIOCH OT ’KePTBEHHHKA K Hely, anrea HMerosnl Ha riaa3ax y
MaHosi 4 ero keHbl BO3HECCH B IJIAMEHHU KepTBeHHHMKA. OHU TYT Ke MaJu
CBOMMH JHMUIAMHU Ha 3eMJ10. AHres HMeroBbl 0osibllie He MOSIBJSJICH Tepen
MamnoeM u ero :xeHoii. Torna MaHoii moHsJ1, 4T0 3TO 0bLJI aHTe] HUerosnl.

To, 4TO BakyyMHbIE CTPYKTYpbl B Hall€dl KOHILEMNIMU OKa3bIBAKOTCS
OTIpEACISAIOIUMY B (PU3UKE MPOLECCOB KU3HU, HE JOJKHO YAMUBIATH. DTO
MIOJIHOCTBIO COIJIACYETCS ¢ COBPEMEHHBIMH TEOPHUSIMU IOJISI U KOCMOJIOTHUEH,
B KOTOPBIX Bcsl HaOmonaemast BeeneHHas, ee BEIIECTBO U €€ JUHAMHUKa I0-
POYXICHBI BAKYYMHBIMH MONAME® .

Kpome BbIIIEONMCaHHBIX CBUAETENBCTB B MOJIb3y HE3ABUCUMOTO OT MO3-
ra CyleCTBOBAaHUS OCO3HAHHOTO «SI» CBHIETENBCTBYIOT M BELYyLINE MHUPO-
Bble HeHpodusuonorn. OAUMH U3 BCEMHUPHO H3BECTHBIX aMEPUKAHCKUX
Hepopusunonoros Yainnep Ilenduna B pe3ynpraTe MHOTOJETHETO H3yde-
HUS JIEATEIBHOCTH MO3ra IpULIEN K BBIBOJY, YTO "JHEPrusi pasyma OTJ/IHU-
YaeTcsl OT JHEPrUuM MO3rOBbIX HEHPOHHBIX UMITYJbCOB" [23, 24]. [TIo MHe-
HUIo Jaypeara HobeneBckoil nmpemun no ncuxodusuonorun JxoHa DKki3a

CY6CTpaT Co3nanus CymeCTBYCT HC3aBHUCHUMO OT MO3lr'a U COCTOUT H3 3IJIC-

% Ecnmm pasMepHOCTh JBYX NPOCTPAHCTB HE COBMAJAET, MBI MMEEM JIEJI0 C PACCIOCHHBIM IIPO-
CTPAHCTBOM, B KOTOPOM CBSI3b MEKJy COCETHUMU CIOSMHU-IPOCTPAHCTBAMHU OCYIIECTBIIAECTCS Ye-
pe3 OJIHY TOUKY, JIEIOKAIN30BaHHYI0 B 000UX CIOSX-IIPOCTPAHCTBaX (CM. paszaen 4.2).

7 10T (haKT HOATBEPKIACT PACCYKACHHS aBTOPA KHUIH, IPHBEICHHbIC B pasaeie 4.10. oTHOCH-
TeJTbHO (HyHIAMEHTAIHHOTO KO/a.
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MEHTapHBIX €IUHUI - ICUXOHOB, KOTOPBhIE B3aHUMOJIEUCTBYIOT C €AMHUIIAMU
CTPYKTYpbl MO3ra (MUpaMUIHBIMU HelipoHamu 4-ro cios) [25]. Takoro xe
MHeHUus npuaepxkuaetrcss Yapas3 Tapt, Beiaenss B mojaenu Co3HaHUS MO3-
roByto B-cuctemy (brain - mo3r) u M/L-cuctemy (Mind/Life - pasym xu3un),
KOTOpasi HE MOXXET OBITh OMUCaHa B U3BECTHHIX (PU3NUYECKUX TepMHUHaxX [26].
ITockonbky, kak mokazanm H. KoGozeB [6], OTBETCTBEHHBIM 3a MPOIECCHI
MBIIUICHUSI U TIaMSITH HE MOTYT OBITh HU KJIETKH, HU MOJIEKYJIbl, HU Jaxe
aTOMBI, OH MPEANOJIOXKUI, YTO HOCUTEISIMHU BBIIIEYTIOMSHYTHIX MPOIECCOB
MOTYT OBbITh TUIIOTETUYECKHUE YACTHUIIHI "TICUXOHBI".

Axanemuk PAH, ogun u3 BeAyux poCCHICKUX CHEIHMATIMCTOB B 001a-
CTH Helipodusnonoruu u Helpoxupypruu Haranes bexTepeBa nuiier B CBO-
el kuure [27]: "Yraoy0OlieHre B UCCIEA0BaHUS MO3ra, B TOM YHUCJIE Ha OCHOBE
MPUHIMIIMAIBHO HOBBIX, CEMYac €Ille HE CO3JIaHHBIX TEXHOJIOIMI, MOKET
JaTh OTBET HA BOIPOC, CYIIECTBYET JIM MO3TOBOM KOJ MblluieHus. Ecnu ot-
BeT (OKOHUYATENbHBIN!) OyAeT OTpUIATENIbHBIM U TO, YTO MBI HAOJIIOAaeM, He
ABJISIETCSI KOJIOM COOCTBEHHO MBILUICHHS, TOT/Ia TIEPECTPONKHA UMITYJIbCHOU
AKTUBHOCTH, KOTOPBIE COOTHOCSAT C AKTHBUPOBAHHBIMHU IPH MBICIHTEIBHON
JEATEIBHOCTH 30HAMHM MO3Ia, - 3TO CBOEr0 poja "KOA BXOKICHHUSI 3B€HA B
cuctemy». [Ipu orpuriatenbHOM OTBeTe Haa0 OyAEeT MEpPecMOTPETh U Ooliee
oOmue 1 HanboJiee BayKHbIE MO3ULIMM B ITpobieme «Mo3r u ncuxuka'. Eciou
HUYTO B MO3TYy HE CBSI3aHO MMEHHO C TOHYAMIled CTPYKTYpOHl Hallero
«MbIIUIEHUS", TOrAa Kakas B 3TOM '"MbIIuieHuH" poiab Mo3ra? ToJsibko «Tep-
PUTOPUN» JIX 3TO POJIb JUIsl KAKUX-TO APYTHX, HE MOAYUHSIOIIMXCS MO3rO-
BbIM 3aKOHOMEPHOCTSIM, TpolieccoB? M B yeM UX CBSI3b C MO3TOM, KaKOBa UX
3aBUCHMOCTh OT MO3TOBOTr'0 CyOCTpaTa v ero coctostHus? "

Kpome o6cyxknenus cyry00o HayqHOUW TPOOJIEMATHKH, B JAaHHOW KHHTE
H. bextepeBa mpuBOIUT TakX e U CBOM JMYHBINA OMBIT CTOJKHOBEHHS C TO-

cmepTHbIME (peHoMeHamu. B cBoem mnTepBhio Hatanes bextepea, paccka-
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3bpIBasi O BCTpeue ¢ Ooarapckoi sicHoBuasimer Banroit JJuMuTpoBoii, BrICKa-
3BIBAETCS C OOJIBIICH OMpPeIeIeHHOCTHIO:

"I[Ipumep Banru abGcomoTHBIM 00pa3oM yOeausi MeHsl B TOM, 4YTO CyIIe-
CTBYET SIBJICHUE KOHTAKTa C JyXOBHBIM Mupom" [12].

Takum o0Opa3om, U3 BCEro MHOT000pa3us UMEIOIMUXCS (PaKTOB, B3ATHIX
KaK eIMHOE I1eJ0€, HECOMHEHHO, CJEeAyeT, UTo mnociie (GU3HUYEeCKO CMepTH
KKl U3 HBIHE JKMBYIIUX HACJIEIyeT MHYIO pealbHOCTh, (PU3MUECKUE 3a-
KOHBI KOTOPOW, HECMOTpPSI HA KOHCTaTUPOBAaHME MHOTMMH 'mepemeamumu’
BHEIIIHEE CXOJCTBO, 3HAUUTENBHO OTIMYAIOTCS OT HbIHEMIHUX. HecmoTps Ha
OrPaHUYEHHOCTh HAIlle BO3MOXHOCTH B IO3HAHUHM 3TOW PEATHOCTU IMPHU
NOMOIIIM MaTE€pUAIIbHBIX CPEACTB, HA CETOJHSIIHUI JEHb CYIIECTBYET Pl
JOCTOBEPHBIX €€ XapaKTEPUCTHUK, MOJYYEHHBIX C IOMOILIBIO 3KCIIEPUMEHTOB,
AMITMPUYECKUX HAOMIOAEHHUH, onpoca "mepemenmux" ¢ IPUMEHEHUEM METO-
a2 UHCTPYMEHTAIBHON TpaHCKOMyHHKauu [28, 29]. B yacTHOCTH, MOXKHO
YTBEPKIaTh, YTO CYIIECTBYET TaK Ha3bIBAEMOE "TOHKOE TeJo", sBiSIoLIeecs
HOCUTEJIEM CAMOCO3HAHMSI, TAMSITH, YMOLMI U "BHYTPEHHEMN KU3HU' YyesoBe-
Ka. JT0 Teso, Oyaydu Ha BpeMs CYIIECTBOBaHUS (U3UYECKOTO Tea ero "ma-
paJlJIeIbHBIM KOMIIOHEHTOM'', 00€CIeYMBaeT BBIIIE yKa3aHHbBIE MPOIECCHI.
duznyeckoe TeNo - JIUIb NOCPEIHUK I UX MPOSBICHUS HA (HU3UYECKOM
(3eMHOM) ypOBHE.

B sTom nnane BcnomauM, uto B bubnuu JlyxosHoe cymiectso (bor) me-

penaeT UH(pOpMaLUIO HE PU3NUECKOMY Tely YeJIOBeKa, a TyXy YelloBeKa:

Pum. 8:16. U 310T camblii IyX CBHAETEJHCTBYET C HAIIMM JyXOM, YTO Mbl —
neru bora.

KoHuenuust xpuctranctBa W uciiama o TBopue, KOTophlii "BBepraer"
CBOE TBOpPEHHE B paiickoe 0Ja)KeHCTBO WM aJICKME MYUEHMUs], SIBISIETCS OLIU-

OOYHOIA.
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OTpuiiaTenbHble 3MOIMU, HACUIIUE, CTPEMJICHUE K pa3pylleHuto u ¢a-
HaTU3M, 4YeM Obl OHU HU OINPAaBABIBAINCH U3BHE, B ’TOM OTHOIIEHUU KpailHe
ryouTenbHBl Ul JanbHEHIIe cyAapObl denoBeKa. DTO SIBISETCS TBEPAbIM
000CHOBaHUEM J1JIsl IEPCOHATBLHON OTBETCTBEHHOCTH U JJI CJIEAOBaHUS HTH-
YECKUM MPUHIIUIIAM.

Hau6oJsiee CHIBHBIM IBHAKYIIMM (PAKTOPOM 3BOJIIONUH SIBJISIETCS

0€eCKOpPBICTHAA JTI000Bb.
5.4. O ¢pusuke mpiuienusi. Uccienosanus H. Ko0o3zeBa

Mownorpadus H. KoGozesa [6]° mocasiiena TepMoiuHAMHUKE IPOIECCOB
“H()OpPMAITUU W MBIIIICHUS ¥ BO3MOKHOCTH WX OCYIIECTBICHUS C MIOMOIIIHIO
MOJIEKYJISIPHBIX MHOECTB, B MEPBYIO OY€pEb, - MOJEKYJISPHOTO BEIIECTBA
MO3ra.

[TpobGnema paccmaTpuBaeTCs HA OCHOBE JBYX (hyHIaAMEHTAThHBIX 3aKO-
HOB MPUPOJBI: 3aKOHA SHTPONUM JISI MOJIEKYJSIPHBIX MHOXECTB JF000TO
ypoBHs (S> 0 npu T°> 0) u 3akoHa ToxaecTBa (A = A), U3 KOTOPOTO CIIEYyET
0€39HTPONUMHOCTh U HEOTPAaHMYEHHO TOYHAs BOCIHPOU3BOAUMOCTH JIF0OOTO
JIOruYHOT0 BhIBOJIA (S = 0).

OTHU 3aKOHBI HECOBMECTUMBI. OTCIO/la BO3HUKAET «IApPaJOKC MBIIILIe-
HUs" - CIOCOOHOCTH SHTPONMUNHON CUCTEMBI MO3Ta OCYILIECTBIIATh OE39HTPO-
MAAHOE JIOTUYECKOe MbIIUIeHHE (B (hOpMe KaTETOPUYECKUX CHUIUIOTH3MOB,
MaTEMaTUYECKUX BBIBOJOB U T.I.) C BO3MOKHOCTBIO BIIOJIHE TOYHOTO U HE-
OTrpaHUYEHHOTO0 MOBTOPEHHUS 3THUX IpolleccoB. TakoBa OCHOBHas mpodiema,
peraemasi B MOHOTpauu Hapsay C APYTUMU, C HEH CBI3aHHBIMH IIPOOIeMa-

MHU.

5 Kobozes Hukonait MBanosud (1903-1974), (n3uKo-XxuUMUK, podeccop MOCKOBCKOTO YHUBED-
cuteta uM. M.B. JlomoHOCOBa, 3aBemyronuii JabopaTopueil karaanu3a M Ta30BOUW JIEKTPOXHMHH
(1947-1974) na xummaeckoM (axkynprere MI'Y.
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Pa3zpabotka »Ttux BompocoB Hayanach H. KoGo3eBbiM B 40-x rojmax u,
€CTECTBEHHO, COCPEIOTOYMBAIACh CHAYaJla Ha MapaMeTpe SHTPOIIHUHU, BbIJIE-
JISIOIEM TEPMOJUHAMUKY M3 BCEX JAPYTHMX METOJIOB PACCMOTPEHUS SIBICHUIA.
31ech HaydHas MBICIb paboTtana mapamienbHo: B 1948 r. H. KobGo3eB oaHo-
BpemeHHO ¢ K. IlleHHOHOM BBen noHsATHE 0000IIEHHOW Oe3pa3MepHON HH-
tporuu (K. lennon - nnst sutponuu mndopmanuu, H. Koboses - ans sH-
TpONHH OPOYHOBCKOTO JIBHIKEHHS ).

B monorpadumn H. Kobo3eBa nmokazaHo, 4To 3TH BbIPaKEHUS UJICHTUYHBI
(1 gopManbHO, U TIO CBOEMY COJIEP)KAHHIO), YEM YCTAHABJIMBAETCS CBA3b
MEX1y BEKTOPHO-OPOYHOBCKMMH IMpOLIECCAaMU U TpoleccaMu HHpOpMaIu-
OHHO-yMCTBEHHbIMU. [IpuBoasTCs HabMONeHUSI, clieTlaHHbIe B J1a0opaTopuu
H. Ko6o3eBa OTHOCUTENHHO BIMSHUS YHTPONMUN WH(OPMAITUU HA YHTPOIHUIO
MOBEJEHUS (IBUKEHUA) JKUBBIX O0BEKTOB, 00paOOTaHHBIE METOJOM TEOPUU
BEKTOPHO-OPOYHOBCKHUX MponeccoB U Teopuu uHdopmanuu. [lokazano, 4to
BbIBe/IcHNE MH(GOPMAIIMOHHON SHTPOMHH JE30pPTaHu3yeT OOBEKTHI, MOITHO-
CThIO YHUYTOKasi BEKTOPU30BAHHOCTh M YBEJIMUYMUBAS SHTPOIMIO UX MOBEJE-
HUSA. DTH JaHHBIC MOABOAST MOHOTpadHrI0 K BOIPOCAM, BaXXHBIM JJISI BCETO
TATBHEHIIIETO U3JI0OKEHUS: K TTOHATUSIM 000OIIEHHON YHTPONTUU 1 0000IIICH-
HOM CBOOOIHOM SHEPIHUHU.

JlaeTcst TepMOIMHAMUYECKOE TOJIKOBAHHE 3THUX OOOOIIEHHBIX MapameT-
POB U YCTAHABJIMBAETCS TOXKAECTBEHHOCTh CTENEHU BEKTOPHU3ALIUU Ipoliecca
CO CTENEHbIO0 €ro TePMOAMHAMUYECKON 00paTUMOCTH. 371€Ch K€ BBIBOIUTCS
BBIPKEHHE ISl PABHOBECUS MEXKIY BEKTOPHBIMU U OPOYHOBCKMMH JJIEMEH-
TaMH Ipoliecca.

OTcroga cineayer, 4To NOJIHOCThIO BEKTOPU30BaHHBIN MTPOLIECC - B TO ke
BpeMs MPOLECC MOJHOCTHIO OOPATUMBIN, U TO3TOMY 00a OHU SIBJIAFOTCS He-
peajn30BaHHBIMM C TIOMOIIBIO JIFOOBIX MOJIEKYJSIPHBIX MHOXECTB. DTOT

BbIBO/ 0CO0EHHO CyHIeCTBeHHLIﬁ moTomMy, 410 Ipouecc JOrm4eCcKoro
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MBIILJICHUS SBJISIETCH MPOLECCOM BIIOJIHE YINOPHAJIOYEHHBIM M, CIIECI0Ba-
TEJIbHO, HApyIaeT 3alpeT, HAKIaJbIBAEMbId BTOPHIM 3aKOHOM U CTATHCTH-
KOl Ha BO3MOYKHOCTb IMOJHOW BEKTOPU3ALMU WIHM TMOJIHOM 00paTuMOCTH
mporecca.

[IoCKONBKY DHEprus SBIAETCS CKAJIAPHOM BEIMYMHOM, TO JUIA IIPOLEC-
COB HaIIPaBJIEHHOT'O XapakTepa - MpoLeccoB UH(POPMALIMK U MBIIIJIEHUS - €€
WCIIOJIb30BAaHUE MIPEICTABIISET TPYIHOCTH.

H. Ko6o3eB mnonpoOHO paccMaTpuBaeT BEKTOPHYK MHTEPIPETALUIO
TEPMOJUHAMUYECKUX (PYHKLMN: CBOOOIHOM YHEPTUH, IOJTHON SHEPTUU U dH-
Tpornuu. [Ipu 3TOM MoOKa3aHo, 4TO BEKTOP, COMOCTABIISEMBII CO CBOOOIHOM
DHEPTUEH, SBIIAETCS TOYHO HAIPABIECHHBIM IO OIPENEICHHON OCH, a aHaJo-
THYHBIM BEKTOP ISl SHTPOIUU MOJHOCTHIO OPOYHU3UPOBAHHBIM B IJIOCKO-
CTH, IEPICHIUKYISIPHOM K BEKTOPY CBOOOIHOM SHEPTHUH.

Hanee pa3bupaercss yxe COOCTBEHHO TEpMOAMHAMMKA Ipolecca HH-
dbopMaluu ¢ TOUYKH 3pEHHS] BO3MOXKHOCTH €0 OCYIIECTBIICHHUS C IMOMOIIBIO
MOJIEKYJIIPHBIX MEXaHU3MOB. 371€Ch METOJOM KJIAaCCUYECKOM TEPMOJNHAMH-
KM MOKa3aHO, YTO MOJIEKYJISIPHOE MHOXECTBO CIIOCOOHO 00ECIEeYUTh MPOLECC
uH(pOpMaIlMK, U BBHIBOJUTCS YpaBHEHUE Ul SHTpONUU HH(popmanuu. 31ech
xe H. KoOo3eB BnepBble aHaIM3UpyeT 0COOBIN BU HEIIEHHOHOBCKOM CTOXa-
CTHUYECKON MH(pOpMaIuu, KOTOpasi CTaBUTCA B CBsI3b ¢ mapagokcom ['ubOca.
Ecnou IllenHoHoBckas mHOpMaIMs SBISETCS YCTOMUMBOM B Tpejaeiax TOu
A4YENKH, B KOTOPOH OHA 3aKJI04YeHa, TO MH(OpMaLKs HEIIEHHOHOBCKOTO TH-
Ia HE MMEET TAaKOW YCTOMYMBOCTH, BHJIOM3MEHSSCh B pE3yJbTaTe MakKpo-
(GaykTyanuii 1, cie10BaTeNbHO, 3aBUCUT OT BpEMEHU HAOJIIOCHMUS.

[Tapamokc I'mb0ca A eMKOCTe, KOTOpbIe pa3nuyaloT Kak MH(popMa-
LIMOHHBIE SIYEUKH, YK€ HE SBIIACTCS MMApaJOKCOM, U paclpeesieHne raza 1o
TaKUM siY€HKaM YMEHBIIAET €ro SHTPOIMIO Ha BEIMYUHY SHTPOIIMU UHGOP-

Maluy, 4TO A4CT OIMPCACICHHBIC CBCACHNA O CUCTCMC.
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H. KoGo3eB paccMaTpuBaeT TepMOJMHAMUKY MPOLIECCA MBILUICHUS, Pe-
mas BONIPOC: BO3MOYKHO JIM OCYLIECTBJICHME IIPOLIECCA MBIIJIEHUS B €0
BIIOJIHE OJHO3HAYHOW CHJUIOTMYECKOM (hOopMe C MOMOIIbIO MOJIEKYJISIPHBIX
MEXaHM3MOB MO3ra. B pe3ynbpTaTe OH JaeT OTPULIATENbHBIM OTBET: OCKOJIb-
Ky JIOTUYECKUN MPOLIECC U €ro pe3ypTaT (YMO3AKIYEHUE) BIOJIHE YIOPS-
JOYEHBI, T.€. OE3PHTPONUMHBIE, TO, CIEAOBATEIBHO, MOJEKYJSPHBIA MeXa-
HHA3M MO3Id, CO3JAIOIIHMKM ATy JIOTHYECKYIO IPOAYKIUIO, TAKXKE JOJKEH
HaxoAuTbcad B Oe3dHTponuitHoM cocrostHuu. CoriacHo Teopun Hephcra-
IInanka 3T0 HEBO3MOKHO AJIsl JII000I0 MOJIEKYJSIPHOIO MHOKECTBA NPH
TeMIepaTrype Bblllie a0COJTHOIO HYJsl, B TOM YHCJIE I MOJIEKYJISIPHBIX
MEXaHU3MOB Mo3ra. J{ampHEeHIINN TEPMOANHAMUYECKUM aHAIN3 NIPUBOIUT K
BBIBOJIY, UTO OPraHN30BAHHOE MbILVICHHE He MOKeT NMPOTeKaTh 0e3 Mmoj-
BO/Ja OTPMLATEJBHONH IHTPONMUM, KOTOPAs MO3BOJIMIA ObI KOMIIEHCHPOBATH
HEYNOPSAJOYECHHOE COCTOSHUE CHCTEM MO3ra, OTBEYAIOLUX 3a IPHUHITHE pe-
LIECHUU.

ITocne paccMOTpeHUsT TEPMOAMHAMUKY MPOLECCA MBILIUICHHS OT YPOBHS
3amaHus 10 ypoBHs pemenus H. KoGo3eB pa3bupaeTr nosHblii TepMOIUHAMU-
YEeCKUH MyTh JIOTUYECKOTO M HMH(OPMALMOHHOTO 3a/aHus, HAYMHAs OT HC-
XOJHOTO MaTepuala, 4yepe3 NOCTaHOBKY 3aJauu U 0TOOp HY’KHOIO MaTepuaa
K PELICHUIO 3a/1a4H.

[Tocne 3Toro aHanmusa OH 3aJaeTCsl BOIIPOCOM: KAaKMM 00pa3oM MO3T
MOKET 00pa30oBbIBaTh OE3PHTPONMUIHBIE KOHCTPYKLHMHU B BHJE JIOTHYECKHX
CYXACHHI 0e3 KOMIIEHCAIIMH 3TOTO MpoIlecca YBEIMUEHUEM SHTPOIUU ITOU
’KE CHCTEMBI B JIOOOM JIpyroM ee ydactke. B ciydae nmomoOHON KoMIleHca-
[IUH, YTO TEOPETUUECKH BO3ZMOXKHO, OKA3bIBAETCS, YTO MO3T paboTaeT Ha Mo-
CTOSIHHOM Cpe/lHeM YPOBHE BCEX CBOMX TEPMOJIMHAMUYECKHUX ITAPAMETPOB:
CcBOOOIHOM 3HEPIUH, ITOJIHOM SHEPTUU U SHTponuu. B cBs3u ¢ 3TM pa3Oupa-

€TCsl BAXKHBIM BOMPOC, Kakue ke (PYHKIUU CTIOCOOEH BBIMOIHATH TaKO# Tep-
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MOJMHAMUYECKH CTaOWIM3UPOBAHHBIMN MO3T? AHAaIN3 MPUBOIUT K BHIBOAY,
YTO MPH 3TOM B MO3TYy MOTYT CO3[aBaThCsl aBTOKOJIEOATENIbHBIE CHCTEMBI,
HepeBOIAIIMEe CBOOOIHYIO SHEPTHUIO B CBA3aHHYIO (B SHTPOIHIO) U OOpaTHO.
[Ipu sTOM AOMKHA CYLIECTBOBATh HEKOTOpas MOAMHTKA SHEPrueil Ha He-
00JbIIOE PACCTOSTHUE B TAKMX aBTOKOJIEOATENBHBIX YCTPOMCTBaxX C JOCTa-
TOYHOU JOOPOTHOCTHIO, aHAJOIMYHO YAaCOBOMY MEXaHU3MY, MEPEBOISIIEMY
MOTEHLUAJIBHYIO SHEPTUIO0 B KHHETUYECKYIO U 0OpaTHO.

Takue aBTOKOJEOATENbHBIE YCTPOICTBA, €CTECTBEHHO, OYIyT BO3Bpa-
IIATHCS B IIMKJI TIOBTOPSIIOIIMXCS COCTOSIHUN M, XOTA MX MOXXET 00pa3oBbI-
BaThCS B MO3TY JOCTATOYHO MHOTO, OHU BCE€ k€ He crnocoOHbI BeiBecTH Co-
3HaHUE 3a MPeJIeNbl 3TOTO IUKIIA.

H. KoGo3eB npuxoauT K BBIBOAY, YTO TaKas CHCTEMa COBEPIICHHO HE
NOIXOTUT JJIsl MojenupoBaHus yenoBedeckoro Co3nanus. Ho ona 6nm3ko
MOJXOAUT B HECKOJIBKO 3arpyOJIeHHOM BHJE K MCHUXMKe KUBOTHBIX, KOTO-
pbi€ IEHCTBUTENBHO HE BBIXOAST U3 KPyra MOBTOPSIOMIUXCSI HHCTUHKTHBHBIX
¢dunoreHeTHUECKUX ACUCTBUI U He 007a1al0T HU UHAWBUIYAIbHBIM, HU BH-
JIOBBIM UHTEJIEKTYaJIbHBIM MTPOTPECCOM.

[TockonpKy Takast KOMIIEHCAIUsI O€33HTPONUHHOCTH YMCTBEHHBIX OIIE-
paumii 1y Co3HaHUS YejIoBeKa HempuemiieMa, eIMHCTBeHHbIN myTh obec-
MeYeHUsT BO3MOKHOCTH HANpaBICHHOTO, BEKTOPU30BAHHOTO JBIIKEHUS Ye-
JIOBEYECKOW MBICIIH U TICUXUKH CIIEAYeT UCKATh B MOABEICHUHN OTPULIATEIb-
HOW SHTPONHU. DTa OTPHUIATENbHAS SHTPONHS KOMICHCUPYET MO3UTHUBHORH-
TPOINUNHBIE JAEHCTBHUS MO3ra U, TaKuM 00pa3oM, mo3BojsieT Co3HaHHIO Jie-
JaTh BIIOJHE YIOPSIOUYEHHBIE 1EHCTBHSL.

Hanee H. KoGo3eB cTaBUT BechMa CyIIECTBEHHBIN ISl Bcel pabOThI BO-
IPOC O TEPMOJAMHAMHKE CHUMBOJA. 3ajjaya 3Ta OCOOEHHO CYLIECTBEHHA TEM,
YTO TOJBKO C TMOMOIIBIO MPAKTUYECKH O€39HTPONUNHHON, TOYHO OTOKIECTB-

JIIEMOM CHUMBOJIMKH dejoBedeckoe Co3HAHHE MOKET KOOAUPOBAThL CBOU pPC-
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3yJbTaThl B TAKOM BHJI€, B KOTOPOM OHHM MOTYT OBITh COXPAaHEHbI U aJIeKBAT-
HO BOCIIPHUHSTHI IpyruM udenoBeueckuM CO3HAHHEM U YeJOBEYECKUM OOIie-
ctBoM. be3 aToro kaxnoe unausuayaibHoe Co3HaHue ObUIO Obl 3aMKHYTHIM
B caMoM cebOe, 6€3 BO3MOKHOCTH Pa3BUTHS, 00MEHA 1 KOJIJIEKTUBHOTO MBIIII-
JICHUS - HAYKH.

H. Kob6o3eB cuntaer, yTo B pe3ynbTaTe O€33HTPONUNHOCTH CHUMBOJIOB
OHU HE MOTYT HaXOAMUTHCA B (Pa30BOM W-IPOCTPAHCTBE, TaK KaK B ATOM MPO-
CTPAHCTBE OTCYTCTBYET 3aKOH TOXKJECTBA; a TAKXKe U300PaKEHUSI OYEHb T0-
X0KHUX CUMBOJIOB HE MOTYT OBITh OTOXJIECTBIEHBI APYT ¢ Apyrom. s 3Toro
HeoOXxoauMa oreparnus, KoTtopas, corjacHo A.A. MapkoBy, MOXET OBbITH
Ha3BaHa "aOcTpakmueidt oToxjaecTBieHUsA". OHa COOTBETCTBYET OTOOpaxke-
HUIO CUMBOJIA, HAXOJSIIETOCS B I-TIPOCTPAHCTBE (HApUMep, Ha JTucTte Oyma-
T'H), B Y-IIPOCTPAHCTBO denoBeueckoro Co3HaHUs, i€ 3TOT CUMBOJ, HECMOT-
ps Ha MHOTME YaCTHbIE BHM3yaJIbHbIE pasziuyusi (OCOOEHHOCTH IOYepKa,
mpu@Ta U T.I.) MOXKET OBITh OTOXAECTBICH C HEKOTOPHIM CTaHAAPTOM.

OOIMM TPUHIMIIOM TAKOTO OTOXKIECTBJICHUS SABISIETCS pPACIIUPEHUE
($a3oBoil siUEHKU B Y-IIPOCTPAHCTBE, B PE3YJIbTATE YEro TOYKU, H300pakaro-
€ PA3IMYHBIX MMOXO0XKUX, HO HE TOXKJIECTBEHHBIX CHMBOJIOB, TIPOSIBIISIFOTCS
B OJIHOM 0011Iel siueliKe, 4ero TOCTATOYHO JJIsi YHUUTOKEHUS UX SHTPOIUH, U
OHH TIPOSIBIISIIOTCSI YK€ HEPA3IMUYMMBIMHU, TO €CTh OTOXJICCTBICHHBIMU (B
npenenax MpUHIUIA HeompeneneHHocT). [lomoOHas omepanusi Toxe HE
MO>KET OBITh MPOU3BOJIBHOM, U JJI 3TOTO KaK B TEPMOJAUHAMUKY MBIIIJICHUS,
Tak ¥ B TEPMOJIMHAMUKY CHMBOJIA, KOTOPbIE TECHEHIIUM 00pa30M CBsSI3aHBI
IpYyr C JAPYroM, HEOOXOJIMMO MOABOAUTH OTPUIATEIBHYIO DHTPOIHUIO B -
npocTpadHcTBO CO3HAHUS.

B monorpadgum npuBoaUTCS TONHKO AJTOPUTMHYECKOE TOJKOBAHUS OT-
pULIATEIBHOM AHTPOIKU, HO HE PACKpPbIBAETCA €€ (PU3UYECKUM CMBICH, TO

CCTb UCTOYHUKHU, ITIOTOMY YTO aBTOP HEC MOT' JOCTATOYHO IIOJIHO OTBCTHUTH HA
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3TU BONpochl. OHAKO €CTh OCHOBAHMS JIJIl YBEPEHHOCTH, UYTO 3TO pa3peria-
€MbI€ BOIIPOCHI M YTO PELIEHUE UX MHOIO JACT JUISl MO3HAHUS HAIIErO MBIIII-
JICHUS1, IPOUCXOKACHUS KU3HH, €T0 MOAepKaHuUs, 11 OOpbObI CO CMEPTHIO
Haleil COMbI M B IEPBYIO OYEPEAb HAILIETO MO3ra.

TepMoauHaMUKa Kak pEIIEHHE BOMPOCAa O TOM, YTO MOXKET M 4TO HE
MOYET MPOU30MTU C HEKOTOPBIM KOPITYCKYJIIPHBIM MHOKECTBOM, 3TO IEp-
BB M HEOOXOAMMBINA 3Tal MPU AHAIN3E MOBEICHUS TaKUX MHOXKECTB. JTa
MoOHOrpadusi HE UCYEPIbIBAET TEPMOJMHAMMKHU Tpoliecca MHOpMauu u
MBIIIJIEHUS, HO Ka)KETCs, OHAa YETKO CTABUT 3Ty MPOOJIEMy U JOBOJAMT €€ pe-
IIEHUS K ONPE/ICICHHBIM BBIBOJAM.

Ho 3aBepmieHne TepMOAMHAMHYECKOTO aHAIN3a O3HAYAET BCEr/a JIMIIb
HayaJio CJIEIYIOUIEro 3Tana ¢ MHOIOYMCIEHHBIMU PA3BETBICHUSAMU: KUHETH-
KOM, KaTaJlu30M, JJIEMEHTAPHBIMU IPOLIECCAMH U T.J.

B 3akitounTtenbHOM 171aBe MOHOTpaUK CTaBUTCS BOIPOC: €CJIM ATOMHO-
MOJICKYJIIpHAsT MaTepus MO3Ta HE MOXET 00ECIEeUUTh MBIIUICHUS, HO BBI-
MOJIHAET NIl OpPraHoOB TOJIbKO Helpoduzmonornueckue GyHKIUU B Gopme
PETYJIATOPHONM UM KOMMYHHKAIIMOHHOM CEeTH, TO Kakasg ke (opma MaTepuu
CHOCOOHA K BBINOJHEHUIO YMCTBEHHBIX ONEpALHid, XOTs Obl yNPOIIEeHHOM
JIOTHYECKOH (pOPMBI, TO €CTh ¢ MAJIO, HO KOHEYHOI SHTpONuei?

TepMoarHaMKKa CUIIBHO BBIPOXKAEHHOTO raza depmMu Jaer OTBET: C I10-
MOIIBIO CBEPXJIETKHX (PePMHOHHBIX YacTHI[ ¢ Maccoil ~ 107 -m, - 10 m,, To
ectsb npumepHo 107°*-107" .,

Mosket ObITh - HeiiTpuHO? 10 Macce U MOMyIeNbIM CHIUHOM OHO MOXKET
NOJOWTH; HO HEUTPUHO NMPAKTUYECKH HE B3aMMOJIECHCTBYET C BEIIECTBOM.
OnHako cucTeMaTHKa 3JIEMEHTapHBIX YacTHll, poBeaeHHas B [30] (tnaa 4),

69
AOITYCKACT CyI€CCTBOBAHNC LCJIOTO CIICKTPAa CBCPXIJICTKUX YACTUITL . Onu 00-

% Cpenu cBepXJIErkMX YaCTHI, KOTOpbIE PUBOAATCS B MOHOrpaduu U. TepioBuHa, ecTh yacTHIIa,
3HAYUTENFHO 0O0JIee JIeTKas, YeM IJIeKTPOHHOe HeHTpruHOo. OIHAKO HYKHO TIOMHUTb, 4TO IIPH Ma-
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JaJal0T CBEPXMAJION MJIOTHOCTBIO U CIIOCOOHBI YAOBJICTBOPSATH MHOTHM HeE-
00XOIMMBIM YCJIOBHSIM, YTOOBI CTaTh OCHOBOUM (hM3WKK MbITIUIeHUS. VX, KO-
HEYHO, HE Hal/IeT OMOXUMHK WJIM ITUTOJIOT B HEPBHBIX KJIETKaX, HO PaHO WM
MO3/THO OHM JIOJDKHBI OBITh OOHAPYXKEHBI, KaK TeTepb OOHAPYKEHO HEUTpPH-
HO, KOTOPOE JJIUTEIHLHOE BpeMsl ObLJI0O COBCEM HEYJIOBUMBIM.

Mp1 xuBeM B HelTpuHHOM Beenennoi, Ho Obu10 OB HEMPaBIOMOA00HO,
ecnu Obl HEUTPUHO ObUIO €AMHCTBEHHOM CBEPXJIETKOM, MPAKTUYECKH HEYJO-
BUMOMU YacTuller. MEBICIIANIMNA yenoBeuecKkuii Mo3r U ero Co3HaHHUE - DTO CHU-
CTEMBI HE MEHBIIIET0 paHra (pa3yMeeTcs, He B CMBICJIE pa3MepoB) MO 3HAYH-
MOCTH U 3araJloYHOCTH, YEM TAIAKTUKA. BIIOJIHE MTPaBOMEPHO, €CIIM B 3TOMU
"cyOraakTuke" BCTPETATCS HOBBIC YACTHUIIBI, & BMECTE C HUMHU - TECHOE CO-
MIPUKOCHOBEHNE MEXaHM3Ma MBIIIJIEHUS C Mpolieccamu B ""Bakyyme'".

[Tpesymnuueit ns Beex naed H. KoOo3zeBa OTHOCHUTENBHO MBICISAIIETO
MO3Ta SIBIAETCS JOCTATOYHOCTD I 3TOr0 CYILECTBYIOIIUX MaTepHasioB; OC-
HOBHAas 3aJ1a4a 3aKJIK0YAETCS TOJIbKO B CO3JaHUH HYKHOU CXEMBL.

BriBox mMoHOrpadum apyroi: KOMMYHHKAIIMOHHAsi cXxeMa caMa 10
ce0e He MOXKET CO31aTh MEXAaHHM3M, NMOAOOHBIH MBICJASIIEMY MO3TY, TaK
KaK JUIA 3TOTO HEOOXOIWMO BHECTH B JIFOOYIO CXEMy OCOOBIE CBEPXJICTKHE
gacTulibl. Bo3amosxHo it 310? CyIriecTByeT JyuIsl 3TOro MOJHas, CIIOCOOHa al-
TOPUTMU3HUPOBATHCS Mpoleaypa uiu Co3HaHUE - 3TO SIBJICHUE UCKYCCTBEHHO
HETOBTOPUMOE, U 3]1eCh HEOOXOIUM ITPOIIECC IBOJIIOIUU C 3aKIIOUUTEIIBHBIM

"MyTaIMOHHBIM B3PbHIBOM'?

JICHIlIeM JABM)KEHUH TaKUX YacTHI] UX JiJIMHA BoJIHBI Jle-bpoins u anuna KomnToHa Ha HECKOIBKO
MOPSIJIKOB TPEBBIMNAIOT rabapuTel Mo3ra. Kpome Toro, Bce yacTwilbl ['eproBHHA OTHOCATCS K
«MEpPTBOMY» BEIIECTBY. A IJIsl MBIILICHUS HYKHBI YaCTHUIBl APYTOTO IJIaHA, NCHUXUYECKHe, JIO0-
KAJM30BaHHbIEe B HH(OPMAIMOHHOM NMPOCTPAHCTBE U JKECTKO COeMHEHHbIE ¢ KaKIbIM 4e-
JIOBEKOM B OTAeJIbHOCTH, HHAUYE HEe OYICT COZHAHMUS.
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H. Ko6o3eB npennaraer nocMoTpeTh Ha MH(OOPMALMIO U MBIIIJICHUS C
IPYroi CTOPOHBI (CO CTOPOHBI UX POJIM IS YEJIOBEKAa B COBPEMEHHOM MHpE)
B MOPSIKE OOIIEro 00CyKAeHUs TPOOIIEMBI.

Ha npoTskennn Beeit MOHOTpaduu MPOBOJMIOCH M ApTYMEHTHPOBAJIOCh
MHEHHE, 4TO HMH(popManus - 3TO 3HAYUTEJIbHO 0ojiee HU3KHH yYPOBEHb
YMCTBEHHOMH /1eSITeIbHOCTH, YeM JAUCKYPCHBHASl JIOTHYeCKasi JiesiTe/b-
HocTb Co3Hanusi. Bpsan nu cran Ob1 KTO-HHOYAb 3TO oTpunath. OgHAKO B
HaCTOSLIEE BPEMS CYLIECTBYET meHOeHyusl yCTPAHUTh CaMO€ MOHSATHE MbILI-
JIEHUs1, 3aMEHUB €ro nepepaboTKoN nHpopMauu. ITO HaApyIIAE€T €CTECTBEH-
HOE pa3MeKkeBaHHUE MEXIy HHPOpMaIe 1 pa3IuuHbIMU (JOpPMaMU MBIIILTIe-
Hus. Hampumep, copTupoBKa aHHOTHPOBAHHBIX KApTOUEK MO al(aBUTYy sB-
asieTcst mepepaboTkoi MH(OpMAaLUK, HO HE MBIIUICHUEM, 3TO - paboTa s
MamuHbl. COPTUPOBAHME K€ MX MO COAEPN AHUIO (IO OTpacisiM HayKH, I10
COJICP’KAHUIO 3AKIIOYEHUM U T.I.) - 3TO yxe omnepanust Co3HaHuUs, MBbIILLIe-
Hus. Henmp3s oHO 3aMEHUTH APYyruM: MHPOpPMAIUS AeT MOCHUIKU AJS CYXK-
nenuii, a Co3HaHME INpeBpallaeT UX B JIOTMUECKHUE BBIBOJBI, B BEPOSATHBIE
CYXJCHHSI, TUTIOTE3bI, HEPEJIKO - B HeJJOyMeHHbIe Bonpockl. Ho nudopmanus
ObIBaeT MpHUBJICKaTelbHA caMa MO cede - 3/ech YK€ HauyMHaeTcs 001acTb
JIMYHBIX CKJIOHHOCTEH U OLICHOK.

WNudopmaiius 1 MBIIUIEHHE BCETAA COCTABISUIM HEOOXOAMMBIA KOM-
IUIEKC YEJIOBEYECKOW NICUXUKH, HO OTHOIIEHHUE X BECOB HENPEPHIBHO MEHS-
JOCh: B IpyNIle NPEeArOMUHUI HH(OPMALKS I1aBHBIM 00pa3oM B BUJE COMa-
TUYECKHUX CHUTHAJIOB, YPE3BBIYAHO CHIIBHO IepeBelnBaia MpluieHus. C no-
apineHueM Homo Sapiens MblluieHue Hayajuio TECHUTh MH(GOpPMaLUIO, U cama
uHpOpMaIUs cTaja KapAUHAJIbHO MEHSTHCS, BCe OOJbIe MpUOOpeTast CUM-
BOJIMYECKUH - SI3BIKOBBIN U rpaQUuecKuii XapakTep.

OJuIMHCKasl KyJIbTypa Jlaja HEBUJAHHBIM MOJbEM MBILUIEHUS, UH(DOP-

Manu: XK€ MaJIO U3MCHWJIACh 110 CBOUM CpE€ACTBaM: HEIMMOCPECACTBCHHOC JIMY-
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HOe oOIeHue, cinabblii 0OMEH KOPPECTHOHICHIIMEH Ha HEOOJbIINE PaccTos-
HUSI, U 3TO TIOYTH Bce. B Teuenue okoio 2,5 - 5 TeicAueNneTuil cpeacTra o0-
MeHa WHpOpMaIueld OCTAlOTCA MOYTH Ha IMOCTOSIHHOM YPOBHE, M TOJBKO
KHUTONEYaTaHUE CYMIECTBEHHO YIPOCTHIIO W PACHIUPHIO WH()OPMAITMOHHO-
MBICTATENbHBIN 00MeH. [losiBeHre mpecchl Jano y»Ke MOITHBIA TOTYOK YBe-
JUYEHUIO0 Macchl M JocTynHocTu uH@opmanuu. [locnennee cronerue (¢ mo-
JOBUHBI 19 Beka 70 HAIUX THEW) MPUHECIO U300peTeHne Ttenerpada, Teme-
¢doHa, paaro, TEIEBUIICHUS, Pa3BUTHE MAPOXOJIHOTO, JKEJIE3HOAOPOKHOTO U
BO3/IyIIIHOTO TPAHCIOPTA W BBIABUHYJIO MH(MOPMAIMIO B YHCIIO OMPEEIo-
X ¢GakTopoB obOmecTBeHHOU xu3HU. [Ipecca, paano, TeneBUICHUE CTAN

"

0coObIM " MHpOBBIM rocyaapctsoM". MH@opmamus ceiiyac sIBHO TECHUT
MbinuieHue. Hamr Bek, ycramu H. Bunepa, yxe npsMo NMOJydHJIO Ha3BaHUE
"Bek CBsI3U ¥ HHpopmamu'.

WHupopmanuio MOKHO OLIEHMBaThb HE TOJIBKO B OuTax, HO U Ooiee
HATJISHO - B YKCJIE CPEACTB HH(DOPMALIUH.

Bot cratuctuka Ha 1964-65 r. [31]: Bo Bcem Mupe Ha 3,2 MIIp/. Y€JIOBEK
npuxoauinochk 450 MIIH. yCTaHOBJIEHHBIX PaJUONPUEMHHMKOB, KPOME IMOpPTa-
TUBHBIX TPAH3UCTOPHBIX, 144 MiH. TeneBu3opoB, 143 muH. Tenedonos u 180
ThIC. KHHOYCTaHOBOK. Pa30BbIil THpak razer coctaBus 245 MIIH., TOAUYHOE
KOJIMYECTBO IOYTOBBIX OTHpaBieHud 130 MipH., KOJUYECTBO TEIErpaMm
okoso 500 muH. Ha ¢oHe 3TMX OrpOoMHBIX IU(P roJUYHAs KHUXKHAs Mpo-
Aykuust B 196 Thic. Ha3BaHUH BBIMJISIAUT JOBOJIBHO CKPOMHO.

Takum o0pa3om, ceifuac cymecTByeT OoJjiee MWIIHApJa TMOCTOSHHO
JAEUCTBYIOIUX UCTOYHUKOB MH(popMauuu. [Ipu 3TOM U3 HUX TOIBKO OKOJIO
15% npuxoauTcs Ha ABYXCTOPOHHIOIO Tesle()OHHYIO CBS3b, IPYTUE UCTOYHU-
K1 MH(OpMaLUU: Paauo, TEIEBHIECHUE, TPEcca - OJHOCTOPOHHUE BHUJIbI CBsI-
3u. Ml BOCIpHHHMAaeM 4Yepe3 HUX HHGOPMALMIO, HO He B COCTOSIHMHU Ha

Hee O0TBEeTUTh. MbI BBIHYXACHBI IICPCIKUBATHL €C CaMH, B JIyUIICM CJIydac
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MOJICTMBIIIACH ¢ KEM-HUOY/Ib, HO Y HAC HeT BO3MOKHOCTH NMPOBECTH /Ha-
Jor (wim xoTs Obl MOAIUIONUPOBATH APTHCTY Ha JKpaHe TeleBHU30pa). ITa
O/THOCTOPOHHOCTH HH(OPMAIUM He MOKET He AelCTBOBATH HA MCHUXUKY
COBPEMEHHOI'0 YeJI0BEeKa, BUIOU3MEHSISI IMOIUOHAJLHbIE PeaKUuu, OT-
ydasi 0T IMAaJI0ra, 0T COCPEA0TOYEHHOCTH M PA3MbIIILJIEHHS.

KooccanbHO BO3pOCIIO Takke MPOU3BOJCTBO HaydHOU mHpopMmanmu. B
cBoeid kuure [32] M.A. brox Hacuurain 3a 2500 net (mo 1900 r.) Bcero He-
CKOJIBKO TBICSY HAyYHBIX padOT, OTKPBHITUH M M300pETCHHWA B XUMHUHU U
CMEXHBIX oOnacTsix. Ceiiuac 1Mo XMMHH BBIXOIUT B To7 O60jee 30 ThIC. cTa-
Tel, TO ecTh mpuMepHO B 10 pa3 Gosbiie, 4eM 3a BCE MPEbIIYIIHIE ThICSYe-
JCTHSL.

Hy»xHo moMHNTB, 4TO HHGOPMAIIHS - 3TO CTATUCTUIECKOE TIOHITHE U TIO

CBOEMY COJIEp)KaHUI0 HE HMMEET M3BECTHOW JIOCTOBEpHOCTH. I[loaTomy

OTPOMHBIH MOTOK HHGpoOpMANUU, OOPYHIMBAKIIUIICH HA JIOJEH, HEeU3-
0e:kHO mpoTuBopeunBbIid. YacTo 310 He MHGoOpManusa, a ne3uHdopma-
s,

Tak kak uHGOpMAIUsI B TPOTUBOBEC CYKICHUIO MOKET HE UMETh JIOCTa-
TOYHOTO OCHOBAHMSA, TO OLUEHUTH €€ JOCTOBEPHOCTH ITYTEM YHCTO YMCTBEH-
HOTO aHaJIM3a IPEACTABIISETCS YacTO NPAKTUYECKH HEBO3MOXKHBIM. JIroau
BBIHYKJICHBI JOBEPATh WA HE JOBEPATH €M, JOBOJIbCTBOBATHCS IUIICTAHT-
CKHUMU 00CYKIEHUSMH, MBICIISIMM KOMMEHTAaTOPOB, CIIyXaMH U T. JI.

N306BITOYHOCT BMECTE C HEBO3MOYKHOCTBIO IPOBEPUTH HH(POPMAIIIO
CIIOCOOHBI MPEBPATUTH €€ B OAUH U3 CUJIBHBIX (AKTOPOB Ae30praHu3aluu
MBIILIEHUSI. DTO YCHJIMBAETCS JIETKOCTBIO IIPOU3BOJCTBA U PaCIpOCTpPaHE-
HUS, ICMIEBU3HON MHPOpPMAINH, €€ JOCTYIMHOCTHIO U BO3MOKHOCTBIO YHCTO
naccuBHOro BocmpusaTHs. OTCrofa - MHOTO JIIOJIeH, KOTOpPhIe B CBOOOIHOE
BpEMsI CMOTPAT TEJIEBU30PBI U ciymaroT paauo. Celiyac HanOOJIBIINNA UHTE-

peC U pacnpoCTPaHEHHOCTh MPEICTABIsET OOMEH HE MBICIIIMH, a HE CyXkJe-
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HUSIMH, @ nHpopManueld. ITo mupokoe spineHne. Ho HuKakue cokajaeHus Ha
3Ty TEMY HE U3MEHAT TOT0, YTO Pa3BUTUE MH(POPMAIUH SIBISETCS HEU30exK-
HBIM XOJIOM BEUIEH, TaKUM K€ - KaK pa3BUTHE IMPOMBIIUIEHHOCTH, aBTO-
TpaHCIoOpTa, pocTta TopofoB. Ka:kablii mar OMBWJIM3ALMH HeceT CBOM
Bpe/lHble TOCJeACTBUS. BhIXiomHble Ta3pl, paiuOaKkTUBHBIE OCAIKH, 3a-
rpsizHeHue BojoeMoB. OfHako 3T0 Oosee perraeMble 3a/Ja4M, YeM T€ Hera-
TUBHBIE 3()(PEKThI, KOTOpPbIE HECET C COOOW KOJIOCCaNIbHOE HAapacTaHHE WH-
¢dopmanmu. Ecnm MOXXHO OYHCTUTH BOJY PEK, NMEPEUTH Ha aBTOTPAHCIIOPT
03 BBIXJIONHBIX Ta30B, TO MOKAa HET HUKAKOT'O pa3yMHOI'0 pelenTa Kak To pe-
TyJIHpOBaTh MH(OPMALIHIO, KpOME BBIPAOOTKH y JIIOAEH CIOCOOHOCTH K Ta-
Ko camoperyisiniuy. O4eBUIHO, HET OMACHOCTU TOTO, YTO WH(POpPMAIIHS MO-
’KET MPOCTO 3aMOJHUTH KJIETOUKH TOJIOBHOrO Mo3ra. MHpopmannonHas em-
KocTh 10 MuIpA. TOYEK KJIETOK KOPBI MO3ra Jisl 3TOr0 JAOCTATOYHO BEJIMKA.
31ech BOIIPOC HE EMKOCTH, a nepepabomku UHGOPMAIIMK U 3aTPAThl HA 3TO
pabodero BpeMeHu Mo3ra. Jlemo Takke B TOM, YTO BOCHPUSATHE W Bbljaya
MH(QOPMALIMU 3HAYUTENIFHO JIerYe MBIIUICHUS, OHA IPOIIe, JOCTYIHEee U 4a-
cTO 00JIee 3aXBATHIBAOILIASL.

Mpii1eHne, TBOPYECTBO, HAyKa, HICKYCCTBO U T.JI. - HE TOJIBKO MOTPEOH-
TEJIW OTPUIATEIBHON SHTPOIMUH, HO B TO ke BpeMs ee UCTouHuku. MHpop-
Maiusl - OJAMH M3 BaXXHEHIIHMX (PAKTOPOB, CIOCOOHBIX HM30MpATENBbHO ICii-
CTBOBAaTh B CTOPOHY MOBBINIEHUs OOIIEH SHTPONUH OPraHU3Ma, B TOM YHUCIIe
mosra u Co3HaHus, a 3T0 TpeOyeT 3aTpaThl OTPULATEILHONW SHTPONHUH IS
BOCCTAHOBJICHUS] NX HOPMAJIBHOTO COCTOSIHHSL.

HNudpopmanusi, KOHEUHO XK€, HUKOIJA He COCTABUT KOHKYPEHLHIO
MBILIIEHUIO, UJIeIM TPU OTKPBITUM HOBBIX IyTEH 4YEIOBEUECTBY B HayKe,
TEXHUKE, B OpraHu3aiuy oO1IecTBa.

B 3TOM 1mtane mMbllIeHHe HU4YeM He3aMeHuMO. Ho Ob1u10 OBl TSKeTbIM

yiepooM I 4eI0BEYECTBa, €CIIU Obl MBIIIJICHHE CTAJI0 MPUBUIIETUEH Y3KOM

253



npodeccruoHanbHOM TPyNIbI - HEKOTOPOM AJIUTHI, a Macca JIto/Iel 0TKa3aaach
OBl OT yMCTBEHHOM pabOThl 1 YMCTBEHHOTO OOMEHA paJy HACBIIECHUS (U Ja-
e yJIOBOJIbCTBUS ) HH(POpMAITUEH.

Jlnst MEHOTHX MH(MOpMAIUS - 3TO 0COOBI BUA "TemoHu3Ma", 32 KOTOPBIH
YEJIOBEK PACIIAYMBAETCS BHICIIMMU 3TaXaMH cBoeil ncuxuku. Ho 31eck ecth
U Jpyras CTOpOHA: Ha COBPEMEHHOTO 4YeJIoBEeKa OOpYIIMBAETCS KPOME HH-
(dbopMaluu MOIIHBIN MOTOK MOJIOKUTEIBHONU OHMOoIOTHYecKoi suTponuu. Pas-
JUYHbIe OOJIE3HM, W MpPEXkae BCEro 0O0JIE3HU JEreHEpATHUBHOTO XapakTepa,
CBSI3aHHBIE C BUJOM3MEHEHUEM M CTAPEHUEM KJIIETOK WIM C MOTEPEH HUMH
CBOEH MPHUPOAHON OpraHu3aluu U MpeodpazoBaHusl B OHonoruyeckue odpa-
30BaHMsI, KOTOpbIe HEOOY3/IaHHO Pa3MHOKAIOTCS, - BCE ATO pa3iudHble Gop-
MBI SHTPOIIUH.

OnHMM U3 TJIaBHBIX (DaKTOPOB yBEJIWYEHHUS] OMOJIOTUYECKON SHTPOIUU
OopraHu3Ma sBIAIOTCS BHUpPYChI, koTophie paspymaroT PHK u JJHK knerok,
noAMeEHssl ux. Bupyc nelcTByeT TOJNBKO NpPH NPOHUKHOBEHHHM B KIIETKY,
IpUYEeM 3TU MYTH Pa3HOOOpa3Hble, BKIIIOYAsi HEPBHYIO CeTh (TJIa3HOM, TPOWA-
HUYHBIA HEpB U Ap.). [laTomorusa kineTtok, B KOTOpble MPOHHUK BUPYC, BAPbU-
pyeT OT UX BPEMEHHOI'O YCHUJIEHHOTO, HO OIPAaHUYEHHOTO Pa3MHOXKEHUSA -
npoaudepanuu, KOTopas 3aKaHYMBACTCS BBI3JOPOBICHUEM HIIA IPOCTOM T'H-
0enpl0 OTPaHMYEHHOTO YHUCIA KIETOK, K CTOJIb CHJIbHOM J1€30pTraHu3aluu
KJIETOK, YTO OHHU YK€ HE MOJNAIOTCS PETYJISIUUNA U HAYMHAIOT CTPEMUTEIBHO
U HEOPTaHMU30BAHHO PAa3MHOXKATbCS - AaHAIUIa3Wsl, PAKOBOE NEPEPOKICHUE
OpraHMA3Ma.

B onHoit U3 paboT Mo KUHETUKE U TEPMOJIMHAMUKE PA3MHOXKEHUS MOKa-
3aHO, YTO UMEHHO T€ KJIETKH, B KOTOPBIX BO3HUKAET MOBBIIIEHHAS YHTPONUS
uH(pOpMaIIiH, TPOSBISIOT CKIOHHOCTh K MOBBIIICHHOMY HEOPTaHW30BaHHO-

My, IPAKTUYECKH Oe3yep>KHOMY pa3MHOXeHuo [33].
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[ToaTomy MHpOpPMAIMIO MBI JOJKHBI IIPEACTABIATE HE TOJNBKO KaK (ak-
TOpP HAy4HBI, MCUXOJOTUYECKUI, OOIIECTBEHHBIN, COIMAIBHBIN, HO U KaK
(daxTop Ouonornueckuit. Hu B koeM ciydae Helb3s CKazaTh, YTOOBI HHDOP-
Marusi BOoOIIe OTPUIIATEIHFHO IEHCTBOBANIA HA IICUXUKY U COMAaTHYECKOE CO-
CTOSIHHE 4YeloBeKa. UenoBeKy HEECTECTBEHHO M, BEPOATHO, HEBO3MOXKHO,
XKUTh 03 nHpopmaruu. Ho K0/zKHaA cymiecTBOBaTh (C €CTECTBEHHBIMU UH-
JUBUYyAIbHBIMU OTKJIIOHEHUSIMH) HEKOTOPasi HOpMaJbHas ''TepaneBTHYe-
ckas' no3a mHGOpPMaLMHU, KOTOPYIO KaXIOMY OIACHO NEPECTyNaTh OTHO-
CUTEJIbHO IICUXUKHU, & BEPOSITHO, U COMBI.

N3 cka3aHHOTO, BO BCSIKOM Cy4ae, HE CJIEIYyeT JesaTh BhIBOJI, UTO UH-
(dopMarus SBISETCS OTATOLIEHHBIM IPY30M /ISl 4eJoBeKa. JTO - HE0OXO0au-
MBI KOMITOHEHT €ro0 >kM3HU. HO MOCKOJIbKY MbI HAYYHIIUCh CO3/]aBaTh €€ UC-
KYCCTBEHHO B KOJIOCCAJIBbHBIX KOJHUYECTBAX, TO HaM )K€ CTOMT MOJyMaTh U O
paloHaIbHOM aBTOI03UPOBAHUU ITOIO MOIIIHOTO CPE/ICTBA.

MosxHO KOHCTaTHpoBaTh, uTo B MoHOorpaduu H. Kobo3eBa ananus uH-
(dopMaluu ¥ MBIIUIEHUS ObLIT MIPOBEJIEH C YMCTO HAay4HbIX no3umuii. [Toaro-

My TOJTy4eHHAst UM HH(POPMAIIHSI 3aCTyKUBAET 0COOCHHOTO BHIMAHMUSI.
5.5. Utor

OOcyxaeHue pe3ynbTaTOB MHOTOYMCIICHHBIX MCCIIEIOBAHUM, Kacaro-
IMXCsl U3ydeHHs] npupoabl naMatu U Co3HaHUs, IOKA3aJlo, YTO HU NaMsTh,
Hu Co3HaHHE HE MOTYT OBITh JIOKAJIU3WPOBAaHHBIMH B MO3re uenoBeka. Hu
KJIETKH MO3Ta, HU MOJIEKYJIbI, HI aTOMbI HE MOTYT 00€CIEUYUTh JIUTEIbHON
IIaMSTH U JJOTUYECKOr0 MBIIJIEHUA. bosee Toro, Hu oHa apyras CTpyKTypa,
Jake aHcamOJlb CBEPXJIETKMX YacTHUIl MPU TeMIepaType Teja 4yejoBeKa He
CMOTYT 00ecreyuTh CTaOUIbHYIO MaMsITh U YPOBEHb MBILUICHUS, XapaKTep-

HBII 111 4yenoBeka. Kakoii xxe Berxoa?
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HyxHo oOpatutbesa k bubnun. Bee xxuBoe Ha 3emiie nMeeT (pusnueckoe
teno. OHAKO TOJBKO YENIOBEK MPEJCTABICH Cpa3y Ha YEeThIpeX IiaHax: (u-
3UYECKOM, aCTpPaJIbHOM, MEHTaJIbHOM, AYXOBHOM. B TO e Bpemsi Ha HebOe
ecTb bor u anrensl, UMelONIME NyXOBHbIE Tena. JKuBoe (pu3nyeckoe Teno
HAJIEJICHO JyXOM, KaK POrpaMMOM JKA3HU BCEX €T0 YaCTEU U YEJIOBEKA B IIe-
oM. biaromaps 1yXOBHOMY B3aMMOJEHCTBHIO bOr MOXET yBEJIMYMBATH KO-

0
JIMYCCTBO AyXa B YCJIOBCKE, UNTATh MI:.ICJII/I7 H ITIOMBICJIbI YCJIOBCKA.

1 Kop. 15:44. Ceetcs Teno ¢pu3ndeckoe — BOCKpEcaeT Teslo AyxoBHoe. Ecnu ecthb
TeNo (PU3NUECKOE, TO €CTh U TyXOBHOE.

HNoanna 4:24. bor ectb JlyX, U MOKJIOHSIOIIMNECS €My JOJDKHBI TOKJIOHATHCS B IyXe
U UCTUHEY.

EBpesim 1:14. He Bce 11 OHU IyXU IJI CIYKE€HUS, OChUIAEMbIE CITYKHTh TEM, KTO
yHaclleyeT craceHue?

Pum 8:16. U >TOT camblil 1yX CBUIETEIBCTBYET C HAIIUM JYXOM, YTO Mbl — JIETH
bora.

1 Hoanna 3:24. Kto coONromaeT ero 3amoBead, TOT B €IUHCTBE C HUM, U OH B
enuHCcTBE ¢ TeM. I MBI y3HaéM, 4TO OH B €AMHCTBE C HAMH OJarogaps 1yxy, KOTO-
pBI OH Jaj HaM.

Ilcanom 139:2. Tol 3Haemspb, Koraa g caxychb M KOIJa BCTaro, U3JajleKa pacro3Ha-
€IIb MOW MBICIIH.

ITcanom 139:23. UcneiTail MeHs, o boxe, n y3Hail Mo€ cepaue. Mccnenyit MmeHs u
y3Hal 0eCIOKOSIINE MEHS MBICITH.

EBpesm 4:12, 13. Cnoo bora xuBo u JeiiCTBEHHO U OCTpee BCAKOTO 00010100CT-
poro Meya, OHO NMPOHHUKAET HACTOJIBKO IIYOOKO, UTO pa3leiseT IyIly U IyX, Cy-
CTaBbl U KOCTHBIM MO3T, U PaClO3HAET MBICIIA U HamepeHus cepaua. M Her tBope-
HUS, HEJJOCTYITHOTO €T0 B30PY, HO BCE OOHAXKEHO U OTKPBITO Mepe]] Illa3aMu TOro,
KOMY MBI 1a{lUM OTYET.

HI/IC}/C XpI/ICTOC, KHBJ Ha 3CMJ'IC, TOXC O6Ha,{[aﬂ CITOCOOHOCTBIO BUICTDH

MBICJIN JTIOIEN.

Mardes 9:4. Mucyc xe, 3Has X MbICH, ckazal: «[louemy BBI IUI0X0 AymaeTe 000
MHE B CBOUX cepauax?

Matdes 12:25. 3nHas ux MBICIH, OH cka3an uM: «JIroboe mapcTBo, pa3aenéHHoe B
camoM cebe, OyZeT pa3opeHo, U HUKAKOI ropoJ WK JAOM, pa3el€HHbII B caMOM
ce0e, HE YCTOUT.

Jlykm 6:8. OH 3HAJI MX MBICJIM U BCE K€ CKa3all 4eJIOBEKY ¢ cyxol pykoi: «llogHu-
MUCB ¥ BCTaHb Ha cepeuHy». TOT MOAHSIICA U BCTaJl HA CEPEAMHY.

" Cnoco6HOCT UMTaTh MBICIH APYTHX JIHOfeii HasbiBaeTcs Tenenatuei. Mucyc Xpucroc, uMest
OYCHb BBICOKHI YPOBEHb JYXOBHOCTH, CBOOOJIHO BIIaJIeN TelleNaThei, Oiaroaaps 4eMy 3Hal, 4To
(haprcen 3aMBIIIIAIOT €T0 YOUTD.
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Jlyku 11:17. 3Has ux MbICIIH, OH cKa3zall uM: «J[ro0oe mapcTBo, pa3aenéHHoe B ca-
MoM cebe, OyzeT pa3opeHo, 1 JOM, pa3ieNEéHHbII B caMoM cele, yrmaaeT.

[TockonbKy TyXOBHBIE T€Jla HAXOAATCS B JyXOBHOM cdepe, JIIoau HE MO-
I'YyT UX BUETh. JlyXOBHBIC )K€ CYIECTBa MOTYT BUJECTh UETOBEKa Oyaromaps
HAJIM4YUIO TyXa B yenoBeke. OHAKO, KaK BBICIIME CYIIECTBA, OHU MOTYT BU-

JeTh ¥ (U3HUYECKHE Tea.

BoiT 6:2,4. U coiHOBBS ncTHHHOTO bora Havanu oOpamath BHUMaHHE Ha YelloBeye-
CKHUX J04epeil, Ha TO, YTO OHU KPACHUBBI, U CTaJIM OpaTh ceOe B KEHBI BCEX, KOTO
BbIOMpanu. B Te qHM (Kak U mocie HHUX), KOTJa ChIHOBBSI HICTUHHOTO bora Bery-
NaJIM B MHTUMHBIE OTHOIIEHUS C YEJIOBEYECKUMHU JJOUEPbMH U TE€ POXKAAIN UM ChI-
HOBEH, Ha 3eMJIe ObUTH HEPUIUMBL. DTO ObUTH CUIIBHBIC JIIOH, 3HAMEHUTHIC B
JpPEeBHUE BPEMEHA.

[TpuBeaeHHBIN aHANU3 MOKA3BIBAET, YTO MBICIH YEJIOBEKA, €r0 MaMATh U
Co3HaHue HaxoIATCSA B JyXOBHOW (MOJEBOM) cdepe, a OpraHu3M YeJIOBEKa
UMeeT Kak (U3NYECKYI0, TaK U MOJIEBYIO (AYXOBHYIO) COCTaBsAOmue. Takoit
BBIBOJI MOATBEPXkAAeT MHEHHE O TOoM, uTo Co3HaHUE U NaMATh YEJIOBEKa
HaXOJAsTCs 3a MpeesaamMu ero Mosra. Posb ske Mo3ra CBOUTCS K B3aUMOJEi-
CTBUIO € MaMsATh0 1 CO3HAHMEM YETIOBEKA.

OnHaKo CO3HaHME YEJIOBEKA HAJEJICHO U ONEepPaTUBHOW NaMSAThIO, KOTO-
pasi MOXeT OBITh JIOKaTN30BaHHOW B Mo3re. OnepaTuBHas NaMsITh aOCOIIOT-
HO HE0OXoJuMa JJi1 HOPMaJbHOTO (PYHKIIMOHUPOBaHUs co3HaHMs. Bcee, uto
MBI BUAMM U CJBIIIMM B TEYEHHE JHS, 00pabaThIBa€TCd UMEHHO B Oll€paTHB-
HOM maMsTH. DTO OTPOMHBIE U Yallle BCET0 HEHYXHbIE MOTOKH MH(POpMAIIH,
KOTOpBIE CTUPAIOTCS B ONEpaTUBHOW mamsTH. s TOro 4toObl onpenesneH-
HbI€ KapTUHBI WU OMPEACNICHHBIA 3MU30/ 3a(MKCUPOBAIUCH B MOCTOSHHOM
naMsTH, HEOOXOIUMO OOPaTUTh HA HUX BHUMAaHHUE U MPOAHATU3UPOBATH.

To, 4TO yenoBek crnocoOeH noyyaTs UH(GOPMALUIO U3 UHPOPMALIMOH-
HOTO MOJIsl, TOKa3aHO 3KCIEPUMEHTAIbHO. BhIlie Mbl yHOMUHAIA O TOM, YTO
Cpeau HEMPOHOB HE CYLIECTBYET PELENTOPOB paauousitydeHus. [lostomy

OBLJI ITOCTaBJICH OKCIICPUMCHT, B KOTOPOM IICPCAABAJICSA TEJICBU3UOHHBINA CHUTI-
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HaJl yepe3 napaboJInYeCKyr0 aHTEHHY Ha YeJOBEKa, OTAAISAIOLIErocs OT aH-
TeHHBbI. J[JI1 4MCTOTHI 3KCIIEPUMEHTA OIEPATOP NMOCTABWJI KOMIIAKT-AUCK B
IIPOUTPBIBATEIb, HE 3HAsl, YTO HA HEM 3alIMCAaHO. DKCIIEPUMEHT IIPOBOIUIICS
Ha TOPU30HTAIBHON YacTH IIIyOOKOW comsiHOM maxTel. M XoTs undopmanms
OblIa pasfiokeHa ¢ MOMOIIBI0 CTPOYHONW U KaJPOBOW pa3BEpPTKHU, YEIOBEK C
MOBBIIICHHOH YyBCTBUTENBHOCTBIO K MHDOPMALMH (IKCTPACEHC ') CMOT MO-
ApOOHO OMHUCHIBATh KaAPbl, KOTOPHIE OH BOCIIPUHUMAIT Yepe3 PauoIyH.

BeposiTHO, KaapoBas pa3BepTKa HE MOTJIa ObITh MPENATCTBUEM K IOJY-
YeHUI0 UH(opManuy, NockoibKy Hale Co3HaHue yMmeeT (GopMUpPOBATh Kaj-
POBYIO pa3BEPTKY, KOTOPYIO IEPENAET CeTyarKa Iia3. A MOCKOJIbKY B Tele
YeJIOBEKa HET CEHCOPHBIX HEMPOHOB, YYBCTBUTEIBHBIX K PaAUOU3IYYCHUIO,
HE0OXOAMMO MPU3HATH, YTO IOJIEBAsI CTPYKTYpPa, BHICTyNAIOMIAsl JBOMHUKOM
Mo3ry U oTBedaromas 3a Co3HaHHE YelloBeKa, CIOCOOHA HEMOCPEICTBEHHO,
0e3 yuyacTusi Mo3ra, IpUHUMaTh MH(OPMALIMIO HE3aBUCUMO OT crocoda Io-
CTYIUICHUS.

MBI yke rOBOpHIIM, YTO HA IIOJIEBOM YPOBHE JIETKO BOCIPHUHMMAIOT WH-
dbopmarmio nyxoBHbIe cymiectBa (bor, anrensr). OOBIYHBIN YETOBEK HE CIO-
co0€H BOCHPHUHHMMATH TaKyl0 HH(POPMAIMIO0 WM OCO3HATh HaJU4ME TaKOU
MH(POpMAIIMU BCJIEICTBUE CIMIIKOM HU3KOM UyBCTBUTENIBHOCTH. M TONBKO
OTJENbHBIE JIIOJU C BBICOKOW AYXOBHOCTHIO (mogo6Ho Uucycy Xpucty) miu
HOBBIIIEHHON YYBCTBUTEJIBHOCTHIO K MH(MOPMAIMOHHOMY IOJI0 CIIOCOOHBI
KaK BOCIIPMHMMATh, TaK U OCO3HABaTh Takylo MHQopmaiui. EcTe Hanexna,
YTO B HOBOM MHpE (BpeMeHa MUJUIEeHHYM) TyXOBHBIM POCT YEJIOBEKA MO3BO-
JUT €My CBOOOJHO BOCHPUHUMATh UH(pOpMALHIO ¢ MTHPOPMALIMOHHOTO IOJIS

1 00J1a/1aTh TelenaTUeEn.

n SKCTpaCGHC - YEJIOBEK C ITOBBIIICHHOM CBEpX CPEAHCTIO YPOBHA YYBCTBUTCIIBHOCTHIO K BHCIII-
HUM BO3ICHCTBUSIM (aKyCTI/I‘{eCKI/IM, QJICKTPOMAriuTHBIM, B TOM YHCJIC TCIIJIOBBIM, I/IH(I)OpMaLII/I—
OHHBIM). K COXAJICHUIO, BO MHOTUX COBPEMEHHBIX TCICBU3MOHHBIX MIOY 3KCTPACCHCOB CMECUIMBA-
IOT C aCTpoJIoraMu, MaraMu U CIMpuUT-MEANYMaMHU, OCATEIIBHOCTh KOTOPBIX CBA3aHa C AyXaMHU.
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JU1g XapakTepUCTUKH T0JIEBOI c(ephl uenoBeka U Bcero xuBoro A.l.
[I'ypsuu [34] B 1912 roxy BBen moustue 6uomnosns. [Ipu sTom mon cioBom
«O10» OH MOHUMAJ KaKyr-TO OMOJOTMYECKYIO CYIIHOCTb, OTJIMYAIOLIYIO €€
OT IPYro¥, HAPUMEP, OT TEOJIOTUIECKON, XUMUIECKON i (pusndeckoil. B
3TOM ciiydae "Ouormosne" o3HavaeT, 4YTO BCE )KMBOE UMEET KaKOoe-TO IoJie, OT-
JMYAOIIEECs 10 CBOEH CYTH OT HbIHE M3BECTHBIX (PM3NYECKUX IOJIEH, TaKuX
KaK MarHuTHOE, 3JIEKTPUUECKOE U TOMY MOA00HOE.

U1 bor u ero 1yxoBHbIE CBIHOBbs OeccMepTHBI. Clie10BaTeNbHO, B UX Te-
nax, yme, naMatid 1 CO3HaHUU HE MPOUCXOAT IIPOLIECCHI C YBEIUYECHUEM H-
TPONHH, TO €CTh, TEPMOJMHAMUKA HAa HUX HE pacnpocTtpansercs. [loatomy
TEPMOJMHAMMKA HE MOKET PACIPOCTPAHATHCSA U HA NMaMsaTh U Co3HaHUE 4e-
joBeka. J[pyrumu ciaoBaMu, ¢ TOUKH 3peHHs (PU3UYECKOTO TeJa MOJIEBBIM Te-
JaM ¥ 1oJieBoU (yxoBHOM) naMsTH U CO3HAHUIO MOXHO MOCTaBUTh B COOT-
BercTBHe Temneparypy T = 0, a 3aoxH0 u TeroeMkocTs C = 0. Tonbko B Ta-
KOM CJIy4ae Hallla NamsATh CO BPEMEHEM HE HCUYE€3aeT, U Mbl B II1yOOKOH cTa-
POCTH MOXEM IIOMHUTB TO, YTO ¢ HAMU IIPOUCXOJMIIO B IETCTBE.

B »ToM miane cnenyer oOpaTWTh BHUMAaHHE HA IMPUHIUIBL, KOTOPBIMH
ONKCBIBAKOTCS UEPAPXUUECKUE CTPYKTYpHI [35]. B wacTHOCTH, 1711 BEPILIUHBI
UEPAPXUYECKON CTPYKTYpPBI - bora CUCTEMBI - SHTPONHS TOKHA PABHIATHCS
HYJIIO, YTO MOAKPEIUIAET BBIIIE U3JI0KEHHBIE MbICIU O namsAtu U Co3HaHUU
YeJI0BEKa.

Nmenno nokanusainus Co3HaHUs B MOJEBOU (IyXOBHOMW) cepe MOo3BO-
JISIET YeJIOBEKY OXBaThIBaTh MBIC/IBbIO Beenennyto, mporuioe u Oyayiiee, usy-
4aTh U MozenupoBaTh ux. Iloatomy Ha Bompoc: «I'ae nokaimmsuposano Co-
3HAHHUE YEJIOBEKA?» MOXHO OTBETUTH Tak: «Tam, KyJa coCpenoTOUYEHO BHHU-
MaHUe€ 4enoBeka. Eciau 4enoBek JyMaeT 0 CBOEM KOJIEHE, TaM U JIOKaJIU30Ba-
HO Co3HaHME B 3TOT MOMEHT. Eciu ke 4enoBeK JymMaeT o KakoH-HHOynb

3Be37ie, FaIaKTHKE, UJIK O CBOEM JIpyre, rae Obl oH HU OblI, TaM U ero Co3Ha-
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Hue. Mrak, Co3HaHHEe MOXET OBbITh JIOKAJIU30BaHHBIM B TOUKY, & MOXKET OBITH
JeJI0OKaIN30BaHHBIM Ha BCio Beenennyro». OpHako 37ech TpedyeTcs: yTouHe-
Hue. [leno B Tom, uTo coocTBeHHO CO3HaHME JIOKAIN30BAHO B OpraHU3MeE Ye-
JIOBEKA M HE MOXXET BBIMTH 3a €ro MpeAeiibl. 3a MpeAesbl YeJOBEKa MOXKET
BBIXOJUTH TOJIbKO [lofco3Hanue, BBIMOHSASA IpU 3TOM poib Co3nanus. Ilpu
stoM Ilomco3HaHME MOXKET «IIyTEHIECTBOBAaTb» IO BCEW 3emile M IO BCEH
Bcenennoit 1 MrHoBeHHO nepenaBath uHpopMmaiuioo Co3HAHUIO (CM. TJIaBy
14). CnenoBatenbHo, B Takux ciydasix CO3HaHHME MMEET cpasy JBa YpOBHs
JIOKaJIU3allN: OJHOM YacThI0 B OPraHMU3ME Y€JIOBEKa, a BTOPOW - B IIPOU3-
BoJbHOU Touke Bcenennoit [36]. I mpu 3TOM OHa BBICTYMAEeT KaK €IUHOE
Co3HaHue.

B npupozne aencTByeT nNpocTou NPUHLMIL: €CIU S BUXKY YEIOBEKA, TO U
OH MOXET MEHS BUAETh. B TakoMm cilydae, mouyemy ke JIIOJIU HE BUIAT aHIe-
710B? YTOOBI OTBETUTH HA 3TOT BOIPOC, BOCIIOJIb3yEeMCs MOJCKa3Kol AHacTa-
cun (cM. Benenue). Htak, HEOOXOAUMO MPUHATH, YTO KPOME H3BECTHBIX
HaM TpeX MPOCTPAHCTBEHHBIX U3MEPEHUN U OJHOTO BPEMEHHOTO CYIIECTBYET
U OTIEIBHOE TMOJIEBOE (IYXOBHOE) U3MEPEHHUE. ITOMY U3MEPEHUIO COOTBET-
ctByeT cymectBoBanue Cedupbl Daat na [pee Kuzuu (cm. ['maBy 2).
VIMEHHO HaM4yue 3TOT0 M3MEPEHMS IO3BOJSAET CyllecTBOBaTh HameMy Co-
3HaHHUIO, MMOCKOJIbKY YeJIOBEK co3laH mo obpasy bora. 910 n3mepenue nos-
BOJISIET CYLIECTBOBATH JyXOBHBIM TeJlaM aHresioB. OJTHAKO 3JI€MEHTHI MaMATH
4eJI0BEKa JIOKAJIM30BaHbl Y €ro (PM3MYECKOTro Tella, B TO BpeMs KaK 1yXOBHBIE
T€Ja aHreJIOB 3HAYUTENBHO JI€JI0KAaJIU30BaHbl B JYXOBHOM M3MepeHuu. M1 no-
Ka Mbl UMEEM OYEHb JIOKAJU30BAaHHYIO IOJIEBYIO (AYXOBHYIO) COCTABIISIO-
IIYI0 HaIlero OpraHu3Ma, Mbl HE MOKEM BHUJAETh HU AHIEJIOB, HU JTyXOBHOMU
COCTaBJISIIONIEH Apyrux Jonei. /(s Toro 94To0bI MBI YBHUAEIW aHTEJIOB, Ye-
JIOBEKY HEOOXOJMMO 3HAYUTENIBHO YBEJIWYHUTh TYXOBHYIO COCTaBIISIOLIYIO

CBOEro opranm3ma. MiMest orpOMHYIO TyXOBHYIO COCTABIISIFOIIYIO, COBEPIIICH-
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HbII yenoBek Mucyc Xpucroc BUAEA U TOHUMAJ MBICIIH JHOJEH, MOT BUJIETh
anrenoB (Matdes 9:4; 12:25; JIyku 6:8; 11:17; 22:43).

NHTEpEeCHO B ATOM IUIAHE OTMETUTB, UTO Myapensl JApesHen Unauu ro-
BOPUJIM O pa3HbIX ypoBHsX Marepuu. M3 Hamboree "rpyOoit" marepuu co-
TKaHBI MPEMETHI MPUBBIYHOTO JIJII HAC MaTepuaabHOTO Mupa. A mHDOpMa-
Y O HUX HaXOJUTCS B HEBUAMMOM MUPE U3 pa3peKeHHOH, "TOHKON' mate-
pun. TaM ke BUTAIOT YEJIOBEYECKUE MBICIIH U UyBCTBA.

JIns ;mydiiero MoHWMAaHUsSl CUTYallMy pPacCMOTPUM HarJISIAHBIA IpUMED.
N3 kBaHTOBOW MEXaHUKH M3BECTHO, UTO JIJIMHA BOJIHBI AJIEKTPOHA Ha opOuTe
BOKPYT IPOTOHA (aTOM BOJIOPO/Ia) paBHA JITMHE OPOUTHI.

27”,1:@:&:1_ (53)

muv muo
Pagnyc Takoit opobutsl coctasiser 0,0529 um. Kpome Toro, BenmduHa

9TOro paanyca O6paTHO IMpONOPHHUOHAJIBHA MACCC 3JICKTPOHA.

dre i’
V=, = ——

1 1 2
me

=0,529-10" [ —mnepssIii 6opoBckuii paguyc.  (5.4)

Tenepp mpenctaBuM cebe CyIIECTBOBAHUE OTPUIIATEIBHO 3apsSKCHHON
YacCTHUIIBl C MAacCOi, MEHBIIEH MacCChl JIEKTpOHA Ha 5-8 mopsakoB. CoOTBET-
CTBEHHO, BO CTOJIBKO K€ pa3 YBEJIWYUTCS JJIMHA BOJIHBI 3TOW YaCTHIIBI U BO
CTOJIBKO K€ pa3 YMEHBIIUTCS DHEPIHsl B3aMMOICHCTBHS C MPOTOHOM WU

AIEKTPOHOM.

4
me
E =-—

bo8en’

=-13,60 5B - nus snekTpona B atome Bogopoaa. (5.5)

CrenctBueM sIBISIETCA TO, YTO HU JIEKTPOH, HU MPOTOH HE OyIyT 3aMe-
4aTh CYIICCTBOBAHUSA 3TOM 4acCTULbl. Tak U 4eI0BEK HA JAHHOM JTAIle CBOEro
JyXOBHOTO Pa3BUTHUS HE MOXET 3aMe4aTh aHT'EJIOB.

A MoryT nm peanu3oBaThCsi (PU3MUECKHE MEXAHU3MBI, MPEAJIOKEHHBIE

H. KO6036BBIM, JJIA OIIMCAaHUsA ITIOBCIOCHU S ’)KMBOTHBIX? HuuTO HE 3alpeuracT
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CYILIECTBOBAHMS TaKUX MEXaHM3MOB. Tem Oojiee 4TO CTOSIYME BJIEKTpoMar-
HUTHBIC BOJHBI 3apEerHCTPUPOBAHBI B OpraHu3Me 4esnoBeka. [loaTomy oHuM
MOTYT peaju30BaThCid HAa HKHUX YPOBHAX OOECIEUYEHUs >KM3HEHHBIX MPO-
IIECCOB BO BCEX >KMBBIX OpraHM3Max, BKIIIOYas 4esioBeKa (orepaTuBHas Ma-
MSATbh, OTIEPATUBHBIC (DYHKITUH KU3HEACATETHHOCTH YEJIOBEKA).

Jlnst HopManbHOTO (PYHKIIMOHUPOBAHUS YEJIOBEKa Pa3yMHOro HeoOXo-
JUMO, 9TOOBI MEXAY (pu3nuecKor (OMOJIOTHYECKOM) U TyXOBHON CTPYKTypa-
MU CYILIECTBOBAJIa TECHAs CBS3b. DTO 00ECIEUUBAETCS TEM, UTO SHEPTHUS Tela
U dHeprus ayxa (B OBITY - AYIIW) HaXOASATCA B rapMoHuM (pe3oHaHce). B
KaXJIOM YEJIOBEKE CBOW HETOBTOPUMBIM pUTM (YHKIIMOHUPOBAHUS MO3Ta U
Coznanus. Temo u IyX IOJDKHBI TAPMOHUYHO COCYILECTBOBATH [IJIsi HOP-
MaJbHOTO (YHKIIMOHWPOBAHUS YEJIOBEKa. JTa TapMOHUS MO3BOJISET HaM B
DHEPTreTUYECKOM OTHOIIICHWH aKTUBHEE Y4acCTBOBATh B (PM3MUECKHUX, TyXOB-
HBIX, COLMAJIBHBIX U JpYruX akTtax. Eciau rapMoHMM HET, CTpajaeT u Telo, U
nyx (pa3gBoeHUE JUYHOCTH). Eciu Mbl MpUMEHsieM UEIOCTHBIM MOAXOJ K
3JI0pPOBBIO TeJa, Hallle TBOpUYECKOe S mydle B3auMOJIeHCTBYET C MO3TOM.

Enunoro B3rnsigma Ha Co3HaHue B nureparype Her. Kpome toro, mpu
onucanun Co3HaHUS Pa3HbIE aBTOPHI UCMOJB3YIOT Pa3HYI0 TEPMHUHOJIOTHUIO,
YTO 3aTPYAHSIET BO3MOKHOCTh onucanusi Co3HaHUS C €IMHBIX MO3UIUH.

Paznuuatot tTpu ypoBHs Co3nanus: Co3nanme, [logco3nanue u Cpepx-
co3Hanme [37].

Kpome Toro, cymectByer nHhopMaiusi 0 HaTUYUU CO3HAHUS B OTIENb-
HBIX KJIeTKax u opraHax [1, 38]. Hanuuue co3HaHus B KJIETKax MOJTBEPKIa-
eTcsi uHopMalend U3 peakTUBHOrO0 OaHKa JaHHBIX, 3allMCAaHHOM Ccpa3y Mo-
CJi€ OIJIOJ0TBOPEHMS MaTepuHCKoW KieTku [1]. B xuure [38] mokazaHo, 4To
rJIaBHas KJEeTKa, oOJiajaroliasi CO3HaHUEM, CYHIECTBYET BO BCEX OpraHax u
CUCTEMax OpraHu3Ma YesIOBeKa, a TaKKe XapakTepHa JJisg coo0IIecTBa pbid U

ZKHNBOTHBIX.
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UYro kacaeTcs HaIM4YUs CO3HAHMS B OpraHax 4eJOBEeKa M >KUBOTHBHIX, B
ATOM JIETKO YOEIUThCS Ha MPUMEpPE PeaKkIMi BEK riia3a Ha BHEIIHUE MEXaHH-
YeCKHe BO3JEHCTBHS: BEKHM 3aKPBIBAIOTCS 3HAYMTEIBHO OBICTpEe, YeM WH-
dbopMarusi IOCTYIHUT K TOJIOBHOMY MO3TY.

ABTOp BIIEpBbIEC YCIBIIIAT O CYIIECTBOBAHUU CO3HAHMS Y KJIETOK U Op-
raHoB oT Bukropa Kynwuia, KOTOpbIii B COCTOSSHUM MEIUTALUK HCCIIEI0Ba
STH BHUJIBI CO3HAHUS M OOILIAJICA CO CBOMMH OpraHaMH U KJETKaMu. ABTOD
HpOBEPUII 3TOT (PaKT Ha ceOe M MOYyBCTBOBAJI OTBET OPTaHOB Ha OOpalieHne
K HUM, 4TO MOATBEPANIO (aKT HAJMUUS CO3HAHUS Y OPTaHOB.

VYuurteiBas Bcio umeronytocs nHpopmanuio o Co3HaHHM, JaBaiiTe MO-

npobyeM n300pa3uTh uepapxuueckyro kaptuny Co3HaHus uyenoBeka (TalJl.

5.1).

Tab6muma 5.1. Uepapxuueckas crpykrypa Co3HaHHS YelOBeKa.

Ne Yposenb Co3HaHus
1 Co3HaHune KJIETOK

2 Co3HaHWE OpraHoB

3 Co3HaHHE CUCTEM

4 Co3Hanune 4yeaoBeka

5 Iloaco3nanue

6 JlyxoBHOE T€N0

7 CBepxco3HaHMe

8

Cosuanue bora

Kak mpaBuno, B nuteparype oOcyxnaercs npoodnema Co3HaHMs, HAUM-
Has ¢ uepapxuueckoro ypoBHs Ned. Korna ke rosopsat o [loacoznanuu, To
UMEIOT B BUIY ocTajbHbIe (NeNe 5-7) nepapxuueckux ypoBHei [36].

Co3nanme 4enoBeka (M OpraHW3Ma) MPOSBISETCS ONIYIICHHUEM COO0-
CTBEHHOTO 310, ‘I, aAanTUPOBAHHOIO K YCIIOBHUSIM Hallel KU3HU Ha 3eMIle.
Ha Co3HaHue BIUSIIOT HAIll CEHCOPHBIN OIBIT, BCE HAIIM OMOJOTUYECKHUE TT0-
OyXJeHUsT W IMOIMOHANIbHBIC TiepeknBaHus. Co3HAHNWE HE TOJIBKO BOCTIPHU-
HUMaeT U HaKaliuBaeT MH(OPMAIMIO, HO U aHAJU3UPYET €€, JelaeT COOT-

BETCTBYIOIINE BBIBOJBI, (POPMHUPYET OMBIT KU3HH, CTABUT 3a7aud U mpoOIe-
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MBI U pEIIaeT UX, JIAHUPYET AESITEIbHOCTh YEJIOBEKa Ha OJmKaiiiiee BpeMs
1 Ha OyjyIee u ToMy oJ00HOeE.

Co3HaHuEe MOXKET OBITh OLIMOOYHBIM, TOCKOJIbKY OHO MOJIYy4aeT He MOJI-
HYI0, @ YaCTO M HEJJOCTOBEPHYIO HH(OPMALIMIO OT MATH OPTraHOB YYBCTB.

Co3HaHue 4YeJIOBEKa COJEPKHUT 3HAHHUS, KOTOPbIE MOYKHO IEepeaTh
Apyrum oM. Oco3HaTh - 3HAYUT NMPUOOPECTH MOTEHIUAIBHYIO BO3MOXK-
HOCTb HAY4YUTh, IEPEIATh CBOU 3HAHUS IPYTUM.

Co3HaHHMe OPraHOB M CHCTEM OTBEYAET 32 padOTy COOTBETCTBYIOIIHUX
OpPIraHOB M CUCTEM B TeJI€ UEJIOBEKa, KOTOpbIe (YHKIIMOHUPYIOT O€3 ydacTus
Co3HaHusl 4enoBeKa: NEpeBapMBaHUE MHUIIH, AbIXaHHE, KPOBOOOpaIleHHE,
OUYMCTKA U 3aIlMTa OpraHu3Ma U ToMy I0JI00HOeE.

K noaco3HaHHIO OTHOCAT T€ JEHCTBHSI, KOTOPBHIE HE CBSA3aHBI C POXKJIE-
HUEM HOBOW HMH(OpMAIMH, a UMEIOT B BHJY JIUIIb HCIOJIb30BAHUE paHee
HaKOIUIEHHOTo omnbITa. [y BeinoiaHeHus ¢pyHkuuil [logco3nanusa HeoOXoau-
MO MHOTrO 3Heprum, nocrynatromeil or bora (c yuactuem Casitoro Jlyxa).
Yem Oosipllie SHEPruu B 4YEJIOBEKE, NMPUHATON €ro IeHTtpamu or bora, tem
IJIOTHEE CBSI3b YEJIOBEKa C bo)KeCTBEHHBIM MHPOM, TEM OOJIbIIE OH CMOMKET
npuban3uThes kK Yenoseky Mctunnomy, naeanbHoit JIMuHOCTH, CO3JaHHON B
Hauayne borom. 1o 3ambicny bora, UenmoBek, )KUBYIIMN B MAaTEPUAIIBHOM MU-
pe, nowkeH obnanate boxkecTBEHHBIMU BO3MOXHOCTAMU. OH JOMKEH OBITH
JIn4HOCTBIO, KOTOpAs BBINOJHAET ONPEACICHHYIO 3aJa4y: B3palluBaTh B Ce-
0e MolHyo IHepruio JIwoBu. [logco3HaHne MOMOraeT 4eJloBeKy U3MEHUTD
cBoe Co3Hanue u crath beccmepTHsIM. B 3TOM 3akirodaercs riiaBHasl pojib
IIOJICO3HAHMS B )KM3HU YEJIOBEKA.

Camo Iloaco3nanue Bcerma 6eccMepTHO, MOCKOAbKY OHO HE MpUHaJIe-
KUT YEJIOBEKY, a SBIIAETCS «BOTUMHOW» bora. [Toatomy B bubimu o cmeptu

YCJIOBCKA CKa3aHO:
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Oxkki. 12:7. Torna mpax BO3BPaTUTCS B 3eMJII0, I/1e OH U ObLJ, a 1yX BO3BPATHUT-
¢ K HCTHHHOMY bory, KoTopblii ero aaJ.

Utak, [lonco3nanue B yeaoBeKke 00ECneYMBAETCS 1yXOM, MOCTYIUBIIEM
ot bora. Iloaco3nanue - 3T0 moJie, KOTOPOE JaeTcs 4yenoBeky borom (B oT-
muune ot Co3HaHus) cpasy ke npu poxkaeHud. OHO HAXOAUTCS B LIEHTPE To-
JIOBBI, OKpY’KaeT 00JacTh CTBOJIA TOJIOBHOTO Mo3ra (LEHTp CHa U OOIPCTBO-
BaHUs) U coeanHseT yenoBeka ¢ borom. [loaco3nanue He GuKcupyercs HU-
KaKuMU MPpUOOpaMH, HO UTPAET OYEHb BAXKHYIO POJb B JKM3HU JIIOJIECH, JKU-
BYILIMX B MaTepUaJIbHOM MHpPE, TaK Kak ompenesser paboTy Tena, Bcel Qu-
3U4ECKON CUCTEMBI - yeaoBeKa. [loco3Hanne npockeinaercs NoCTENeHHO, Kak
U BCA CYIIHOCTb peOeHKa, MOMaBUIEro B HOBBIM AJI1 HEr0 MHUP U3 KOMGOPT-
HOH yTpoObl MaTepu. U ¢ momomisio [loaco3nanus, cornacuo MuanBuyanb-
Ho#l [Iporpamme 3mopoBoro Tena, MOCTENEHHO BKIFOYAETCS MOIIHOCTH pa-
OOTBI BCEX CHCTEM M OPraHOB Teja HOBOPOXKICHHOTO. JTa «HECHEIIHOCTh
JaeT MJIAJCHIy BO3MOXXHOCTb CIIOKOMHO, 0€3 NepeHanpsKeHns, KOTOpoe o-
JOpBaJIO OBl MJIAJIEHIIA U3HYTPH, aIANTUPOBATHCS K HOBBIM YCIIOBUSIM KU3HU
B 36MHOM IPOCTPAHCTBE.

[Tone [logco3Hanusi OKPYKEHO MPOCTPAHCTBOM, 3aIIOJIHEHHBIM SHEPIH-
MM Pa3IMYHbIX BUOpALIUA, KOTOPBIE YEIOBEK MPHUOOPETAET BMECTE C POCTOM
cBoero Coznanusi. Yem Ommke 3Tu BUOpauuu K BoxkecTBeHHBIM, TeM Kadye-
CTBEHHEE UAET paboTa IIEHTPOB T'OJOBHOTO MO3Ta, PETYIUPYIONIUX BbIMOJI-
HeHUEe (QYHKIUN KaKIOW CHCTEMBI, KQXXJIOTO OpraHa; KOHTPOJUPYIOIUX UX
NPaBWIbHOE KOHTAKTUPOBAHUE APYT C APYroM, B COOTBETCTBUM ¢ MHIWBH-
nyansHou [Iporpammoii 3qoposoro Tena.

[Tonco3HaHue HECET OTPOMHYIO OTBETCTBEHHOCTD 33 IYXOBHBIN POCT U
JHEPreTHYECKYH YHUCTOTY 4enoBeka. OHO NPUHUMAET B 3TOM IIPOLECCE
HEIOCPEICTBEHHOE YYaCTHE, BBIIOJHSSA POJb CBA3HOIO MEXIYy MaTepHallb-

HbIM W HCMAaTCpHUAJIbHBIM. Ho Bce 3T1O IMPOUCXOJUT Ha Oecco3HaTeIbHOM
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YpOBHE, Ha YPOBHE MHTYHIIMHU. Yel0BEeK HE YMEeT U He UMEET MpaBa KOMaH-
noBaTh cBouM Iloaco3HaHueM A0 TeX MOp, MOKa JIMYHOCTh HE MPUOOpEeTeT
HOBOM CIIOCOOHOCTH - BXOJIUTh cBouM Co3HaHHeM B KOHTAKT ¢ [loaco3Hanu-
€M, TI0O COOCTBEHHOMY KEJIaHUIO.

[Tonco3Hanue He pacTeT BCIO KU3Hb, B oTinunre oT Co3Hanusi. OHO, Kak
OMoLMOHANBHOE U MEeHTaIbHOE TENI0 MOKET YBEIUUYHUTHCS, HO HE B pa3Mepe,
a B HAIlOJIHEHHOCTH SHEPTHUeil, 3aTeM BHOBb OOpECTU MPEXKHIOW (popmy min
JlakKe CTaTh MEHbIIIE B 00bEME BCIIEICTBHE MOTEPH YHEPTUU.

[Tonpco3Hanne He UMEET CIOCOOHOCTH aHalIn3a U HE OTHAEeNsAeT A00po OT
3]1a, HECMOTPS Ha TO, YTO 00saaeT OOJNBIION SHEPTUEH U Pa3IMYHBIMU BO3-
MOXKHOCTAMHU. [1oaTOMY, 1711 TpaMOTHOM 1M 6€30macHO paboThI C MOMOIIbIO
Iloaco3Hanuss HEOOXOIMMO MMETH pacliupeHHoe, yuctoe Co3HaHue, CIOo-
COOHO€ BHJIETh UCTUHHOCTH COOBITHH JKW3HU U MPaBUIBHO OIIEHUBATH CBOU
JKEJIAHUS], MBICTTU U IEUCTBUS.

Mpicip yenoBeKka Ha 3TOM YPOBHE JYXOBHOTO Pa3BUTHUSI MOXKET BXOAUTH
B noJie ero [loaco3Hanusi, HO BEIOOPOYHO, MOCKOJBKY [logco3HaHne nmpuHU-
MaeT, BIUTHIBAET B C€Osl TOJIBKO OOXKECTBEHHO UMCThIE BHOpAIMH, YTBEp-
KJEHHBIE, pa3pemeHHbie borom.

Ecnmu Co3HaHue He paclIupeHo, U YEJIOBEK HE BUIUT UCTUHHBIX IIEHHO-
CTEH 3TOro MHUpa, TO POKIACT MPUMUTHUBHBIE MBICIIH, KOTOPBIE XOTSA U HE MO-
ryT Boiitu B [lojco3Hanue, HO, TEM HE MEHEe, CHJIa, KOTOPYIO JAaeT MBICIIU
xopoio 3apstbkeHHoe [logco3Hanue, moMoraer B ux peanu3anuu. B stom
cllydae, OTEepsiB KOHTPOJIb HaJl CBOMMH >KEJaHUSIMH, ONMbSIHEHHBI BO3MOXK-
HOCTSIMU CBOEH JIMYHOCTH, YEJIOBEK MOXKET JAOBECTH ceOsl 10 COCTOsIHUS a0-
cypaa. To ectb, cTpost cebe 3aMedaTenpHOe Oyayliee Ha «KOCTSAX» JPYTUX
JOJIeH, OH CO3/ACT CUTYalHI0, KOTOpas €ro k€ U yHu4IToKuT. [Toaromy npu-

3HAHUC MOPAJIBHO-3TUYCCKHUX HOPM YCJIOBCKA U Kocmuueckux 3akoHOB B
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ATOM cllydae KU3HEHHO BakHO. OHO yOepexeT JIMYHOCTh OT MHOTHUX OIIIH-
OOK.

B nurepatype yacto otHOCAT K [10/1ICO3HAHNIO BCE TPU BHICIIUE YPOBHU
(NeNe 5, 6 u 7 B 1abn. 5.1) Co3Hanusi, Hajenssl €€ MIUPOKUM CHEKTPOM
CBOMCTB. M nuib oTnenbHbIE aBTOPHI BBIAEISAIOT TpU cocTaBiistomux [loaco-
3HaHuA: coOctBeHHO [lojico3HaHWe, a Takke JBa BBICHIUX YypoBHS [36],
Ha3BaHHbIe B TaOa. 5.1 JlyxoBHbIM TenoM u CBepxco3HaHHEM. ABTOpP BBEI
9TH JIBa TEPMUHA B CBSA3U C TEM, UTO B JIUTEPAType 3J0YMOTPEOISIOT CIOBOM
«Jlymay, 4To MelaeT MOHUMaHUI0 CTPYKTYPhI U QYHKITUH Co3uanus .

Kaxnplii U3 Tpex HA3BAHHBIX YPOBHEHN MOJCO3HAHUWS BBINOJIHAET CBOIO
OT/CJIbHYIO (DYHKITHIO.

[Tomco3Hanne CONEPKUT HEOCO3HAHHBIE BOCHPUSTHS, KOTOPBIE IO3XKE
npoHUKaT B chepy Co3HaHMS.

[Tonco3nanne - «Buameer kiawdom» K MumuBuayansHou IIporpamme
3nopoBoro Tena. B Hem 3anmucano mHoro u npyrux I[Iporpamm. Bcee Ilpo-
rpaMMBbl, COJIEpKAIIMECS B HEM, HE NMPUBHECEHBI YEJIOBEKOM, a JJaHbl borom
CHaJaJla M CBA3aHBI ¢ bOKeCTBEHHOM IEeATEILHOCTHIO JTUYHOCTH Ha 3eMIIC.
OTu nporpaMmsbl 3anucanbl B cBoeoOpasnoit gyxosnoit JIHK, Exunoit Boxe-
ctBenHor [IHK Yenoseka. 910 boxkecTBeHHas Matpuua, cogepxaiias B ce-
0e Bce maeandpbHBIE CBOWMCTBA, mpucyiue YemoBeky Ha maHere 3emis. OHa
HHUKOTJIa HE MEHSCTCH.

[Iporpamma B3aumoneiictBuss Co3Hanus u I[lojmco3Hanust sBisieTcst ca-

MOU 3HAUUTENbHOU. VIMEHHO OHa JaeT 4elOBEKY BO3MOXHOCTh PadOTHI CO

”B nyonukanuu [37] BepXHUI ypOBEHb MOJCO3HaHUs Ha3BaH [lymioil, a HWKHUI - OrHEHHBIM
tenoM. M mockonbKy [lymna BEIONIHAET MO OTHOIIEHHIO K OrHEHHOMY Tely (YHKIHH, aHaJOTHY-
HBIE TEM, KOTOpBIE BBINONHAET [Tonco3Hanne o oTHOmEHUIO K CO3HAHUIO, aBTOP MPHILEN K BBI-
BOJY, COTJIacCHO KoTopoMy OTHEHHOE TeNlo Ha caMoM Jiejie sBiserca JJyXxoBHBIM TeioM, a Jyma -
Cosznanmnem JlyxoBHOro Tena, To ectb, CBepxco3HaHueM. B TakoM cimyuyae Hanuume J[yXOBHOTO
Tenma OyIeT CIocOOCTBOBATH BOCKPEIICHHIO M30paHHOrO K HeOecHOM >km3HM ueioeka (1 Kop.
15:44; Otkp. 14: 3).
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Bcemu Buaamu [Iporpamm, 3amoxeHHsbIX B nojne Iloaco3nanus, B Ero Muau-
BunyanbHOi Enunoit JIHK. Co3nmaer ocoObie yciaoBusi 0CO3HAHHON pabOTHI ¢
Ilonco3nanuem.

[Toxcoznanue popmupyet MocT Mexay Co3nanueM u CBEpXCO3HAHHUEM.

ITo Mepe BO3MOKHOIO 0xapakrepusyeM 00a ypoBHs [loncozHanus.

Kaxk u npyrue ypoau (NeNe 4-7) Coznanusi, CBepXCcO3HAHUE HAXOIUTCS
B JYXOBHOW cocCTaBisitolIed Hamero opraHuzma. CoBecTb, HHTYULUS U BO-
oOpaxeHue npoucxonar u3 CBepxco3HaHusi, HO BeIpaxatorcs yepes [lozaco-
3HaHue. CBepxco3HaHue nmeeT boxkecTBeHHOe mpoucxoxzacHue. CBepxco-
3HaHHE UCIOJIb3YeT MH(POPMAIIMIO, MOCTYNAIONIYI0 OT bora u 1yXxoBHOrO MU-
pa.

CBepxco3HaHUE COACPKHUT O0dbIION 00beM HHDOpPMALIMK U UMEET
0O0JIBIIIYI0 MYAPOCTH, OHO OTJIMYAET A0OpO OT 31a. ['1aBHas ero 3amaya - mo-
IBW)KHUYATH YEJIOBEKA HA JyXOBHOE M dHEpPreTHUECKOe pa3Butue. Kpome to-
ro, oHO HeceT B cebe MnauBuayansuyto [Iporpammy 3noposoro Tena.

JlyxoBHOE Tello TauT B ceOe TaJaHThl-HApaOOTKHU YeNOBEKA U 3aJI0KEH-
Hyto borom mnpopmanuro. Ona nuraer Ceepxco3nanue u Ilonco3znanue ye-
noBeka cBoeil 3Heprue. CrenoBatenbHO, [locOo3HaHME MOXKET MCIOJB30-
BaTb B CBOMX ACHUCTBHAX dHEPTHI0 J[yxoBHOTO Tena U CBEPXCO3HAHUS U TE
HapabOTKH, KOTOPbIE €CTh B CBEpXCO3HAHUM.

[Tonco3nanne n Co3HaHUE COEAMHEHBI Tak e, kKak CBEepXCO3HAaHHE U
JlyxoBHOE T€IO.

B cBoell nesTebHOCTH YETOBEK IMOJIb3YETCA SHEPTHEHN, MOCTYIAKIIEH
ot Iloaco3nanus. Ilpu 3TOM cienyeT y4uThIBaThb TOT (PaKTOp, YTO MOCTE
MOIIHOTO BBIOpOca sHepruu lloaco3Hanus 1yt onpeaeneHHoil paboTel caMo
[Toncoznanue mMoxer «obecrountbes». [Ipu 3ToM yenoBek OyAeT 4yBCTBO-
BaTh AUCKOM(OpT, cinabocth. s Toro yroOsl none [logco3nanust BO300HO-

BUJIOCh CAMOCTOSITEIBHO - HEOOXOUMO CYTKH (MM 00Jiee) C ero nmoMoIlbio
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He pabortatk. Te, koMy naH B nomous CsiTol Jlyx, MOI'YyT BOCCTAHOBUTB I10-
ne [loxcosnanusi ropazno ObicTpee (B TEUEHHE HECKOJIBKHUX CEKyHH), oOpa-
TUBIIMCh B MOJIUTBE K bory ¢ mpocb0oii BoccTaHOBHUTH uepe3 Csaroin Jlyx
sHepruto [loaco3nanus. B takom cimyudae Cesroii lyx BeiBoaut Ilonco3na-
HUE Ha ypoBeHb Mupa Jto0Bu u IlogBrmxHMYECTBa, U 3alOTHEHUE YHEPTHEH
IIPOUCXOIUT MTHOBEHHO.

JlyxOBHBIN MUp MOJB3YyeTCs A nepenayn uHpopmarmu yepes3 [loaco-
3HaHHE TOJIBKO TeMHU 00pa3zaMu, KOTOPbIE CIIOKOMHO BOCIPUHUMAIOTCS MUH]U-
BUyaIbHBIM CO3HaHUEM YEJIOBEKa.

B 06bpryHOM (CO3HATENBHOM, OOAPOM) COCTOSIHMM HAIl MO3T B3aUMO/ICH-
ctByeT ¢ Co3HaHMeM. DTOMY COCTOSIHUIO B3aUMOJCHCTBUS COOTBETCTBYIOT
AIIEKTPOMAarHUTHBIE KOJeOaHUs B MO3Te, KOTOPhIE 00ECIIEUUBAIOT €r0 U3IIY-
yeHue Ha yacTtote B obnactu ot 14 go 30 I'epu. B cpennem B mokoe 31a ya-
ctota coctaBiasier 20 ['m. OToT pekuMm paboThl MO3ra Ha3bIBalOT OeTa-
YPOBHEM.

Bo Bpems ri1yO0okoro cHa yactoTa pabOThl HAIlIErO0 MO3ra 3aMeuIseTcs
npubmkenHo a0 0,5 I'u. DToT pexkum paboThl MO3ra MPUHATO HAa3bIBATh
NAeJIbTa-yPOBHEM.

Mexny coCTOSHUSMHU OOAPOCTH M INIyOOKOrO CHA BBIIEISIOT €LIE JBa
ypoBHs paboTsl Mo3ra. Koryma Mbl HaXOOUMCSL B COCTOSIHUM MEAMTALIMK WA
JIETKOTO CHA, Halll MO3T paboTaeT Ha ajbda-ypoBHe, B [uanazoHe ot 7 1o 14
I'epu. Ha atux yactorax paboOThl FOJIOBHOI'O MO3ra Mbl JOOMBAeMCsl «BHYT-
peHHero paBHoBecusd». [lorpyxeHnne Ha ajb(a-ypoBeHb WIN JOCTHKECHUE
BHYTPEHHETO PAaBHOBECHS - ITO TO K€ camoe, 4yTo n Meautanusa. C HaydHOU
TOYKH 3pEHHUS MEIUTALMS - 3TO MOTpyKeHHEe Ha Ooyiee MEeIJCHHBIN anbga-
ypOBEHb pabOTHI MO3ra. MBI HCTONb3yeM ajb(a-ypoBEeHb ISl MTOJHOTO pac-

KPBITHA IIOTCHIINAJIA COOCTBEHHOT'O yMma.
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Koraa mbl nocturaem Oosiee riryOOKOH peakcalluu Wi CHa, IPH KOTO-
poM MO3T paboTaeT Ha yacToTax B Auamna3one ot 4 no 7 ', mbl paboTaem Ha
TeTa-ypoBHe.

B 1a61.5.2 mpuBenena mHpopMalnusa Mo ykKazaHHbIM YpOBHSIM paOOThI

I'OJIOBHOI'O MO3ra.

Tabmuua 5.2. YpoBHH pabOThI TOJIOBHOTO MO3Ta YeIOBEKa.

Yacrora Ko-
YpoBeHb o C uem cBsi3aHO
nebanui, '

3HayuTEAbHAS YMCTBCHHAA aKTUBHOCTD, BKJIKOYasd BOCIIPpU-

I'amMma > 40
STHE, pEIICHUE MPo0JIeM, CTpax, OCO3HAHUE

Boxapoe cocTosiHMe. 5 TUTIOB PU3NYECKOTO ONIYIICHHSI.
Bocnpusitue npoctpancTBa U BpeMeHU. AKTUBHOCTh

bera 14-40 I'rg
MBINUICHHSI. AKTHBHAS KOHIICHTpAI¥sl, BO3OYKIeHUE, MO-
3HaHUE.
Jlerkuii con, meautanus, UHTyuLus. COHIMBOE COCTOSIHUE
Anbpda 7-14 ' Mepel CHOM WJIM 1ociie CHa. BpeMeHHBIX U pocTpaH-
CTBEHHBIX OTPAaHHUYEHUI HET.
Tera 47T Con. I'mybokast Mmenutamnusi. THTyHIus U 9KCTpaceHCOPH-

Ka.

I'myGokwuii con. Ha aTomM ypoBHE 4eJIOBEK HaXOUTCS B

ebTa 04T
A I 0€eCCO3HATEIILHOM COCTOSHUM.

Ilpumeuanue. I'paHunpl MeXAy AMANa30HAMU YacTOT yciaoBHbIE. OOUIEIPUHATOTO
CTaHJapTa HE CYILIECTBYET.

[lorpyxenue Ha ajab(a-ypoBeHb COHAHUS WM MEAUTAIMS MOXKET MpU-
HecT OOJbIIYyI0 MOJNIb3y. Ecim yenoBeKk MOCTOSHHO HAaXOOUTCA Ha anbga-
ypOBHE pabOThl MO3Ta BO BpPEeMsl aHAIUTUYECKUX Pa3MBIIUICHUH, OH MOJTyJa-
eT AOCTYN K HMH(pOpMAIMH, KOTOpask HaXOJUTCA 3a IMpeleilaMyd BOCIPUATHUS
npu padote Ha O6era-ypoBHe Co3HaHus, TO ecTh B [logco3snanuu. Benbinku
UHTYULIUA, MOMEHTBI BJIOXHOBEHHUS U O3apEHHS aCCOLMUPYIOTCS C anbda-
YPOBHEM PabOTHI MO3Ta.

[Torpyxenue Ha anbda-ypoBeHb CHOCOOCTBYET MPOTPAMMHPOBAHHUIO
Co3znanus. Ha 3ToM ypoBHE MOBBIIIAETCS CIIOCOOHOCTH MPEO0JIeBaTh Hera-

TUBHYIO MOJACJIb MBINIJICHWA WJIW BPCAHLIC ITPUBBIYKU. OTOT YPOBCHbL CO3HA-
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HUSI MOXHO MCIOJIb30BATh JIJIsl IOCTAHOBKH 11€JIel U MOBBIIIEHUST paboTOCTO-
COOHOCTH.

[lepexon Ha ypoBeHb [loaco3nanusi wiu CBepxco3HaHUsi TpeOyeT Mo-
HIDKEHUS YaCTOTHI KOJIeOaHW Mo3ra. DTO MOXKHO CJIeJaTh C TTOMOIIBIO BbI-
HYKJAIOLIEW CUJIBL, Yepe3 CIyX, JEUCTBYS HA MO3T C OINPEIEIECHHON 4acTo-
TOU.

B Hacrosiiiee BpeMsi U3BECTHBI METO/IbI MEAUTAIIMU C YYACTUEM (L-3BYKa
(14 T'u) nmm 0-3Byka (5 I'm). OgHako 3(pPeKTUBHOCTD TaKOW BBIHYXIAOIICH
CWJIbl OYEHb HM3Kasl, TOCKOJIbKY 4acTOTa Jlajieka OT pe3oHaHCHOM. s mo-
BBITIICHUS A (DEKTUBHOCTH BO3/ICHCTBHS BRIHYKIAIOMIEH CHUJIBI HYKHO CHHTE-
3UpOBaTh 3BYK JApyroro tumna. Ero yacrora n3HadaJbHO JTOJDKHA PABHATHCS
4acTOTE COOCTBEHHBIX KoJieOaHMI Mo3ra (pe30HaHC). A TOTOM HYKHO MEJ-
JIEHHO CHM)XKaTh 4acTOTY OT 3apaHee 33aJJaHHOl BeanuuHbl. [Iporecc moHmxke-
HUSL YaCTOTBI MOXET MPOJ0JKATHCA 100, B 3aBUCUMOCTH OT UHIUBUYaITb-
HBIX [TapaMEeTPOB MO3ra 4ejoBeKa. MOXEeT OKa3aTbCs, YTO MOHWKEHUE 4Ya-
ctothl Ha 1 'l moTpebyeT penakcanuu Mo3ra B TeueHue 1 MuHyThl. B Takom
cllydae MOHUKEHHE 4acToThl Konebanuit mo3ra ot 30 I'u qo 5 'y mpoayures
25 MHUHYT.

He uckitoueHo, 4To Ha HU3KUX YacTOTaxX BpeMsl perakcaluud OyJeT Cy-
IIECTBEHHO YBEJIUYECHHBbIM. B TakoM ciydae 4acToTa BBIHYKAAIOIIEH CHJIbI
MOKET YMEHbIIAThCsl, Harpumep Ha 3% 3a 1 munyty. [Ipu 3TOM noHmxeHue
yactoTbl OT 20 't 1o 14 T'u nmpognutes 12 munyt, a 10 4 ' - 53 MUHYTHI.
Hy>XHO pOBECTH COOTBETCTBYIOILEE TECTUPOBAHUE YETIOBEKA.

[TockonbKy Takoro THUIA TE€HEPATOPHI €lle He pa3paboTaHbl (2 MOXET,
MPOCTO HE OBLJIO COOTBETCTBYIONICH WHpoOpManwu), TO Kak 3(hQPeKTuBHOE
CPEICTBO JOCTIKECHUS 0-ypOBHS MPAKTUKYIOT MCIOJB30BAaHNE TUITHO3Aa KBa-
TU(GUIUPOBAHHBIM TUITHOTEPANEBTOM. B TakoMm ciiydae BpeMsi MOTPYKEHUs

Ha 0-ypoBeHb npeBbImaeT 1 vac.
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[TockoJsbKy MBI enaeM BbIBOJ, yTO CO3HaHME HA BCEX YPOBHSX JIOKAJIU-
30BaHO B MOJIEBOM CTPYKTYpe, Mbl (DaKTMUECKU MOATBEPKIAEM yUEHUE O CY-
necTBoBaHUU Ouonoiia. B 3ToM miane xorenoch Obl 00paTUTh BHUMAaHHUE Ha
00BSACHEHHE, UTO Takoe OMomnoJie, KOTopoe npuBoauTcs B Bukuneauu. Tam
CKa3aHo:

"buomnone (B 330TepuKe) - MCEBIOHAYYHAS] KOHIENIMUS, COTJIACHO KOTO-
pOil CYIIECTBYET COBOKYITHOCTh «TOHKHX» IIOJIEH, T€HEPUPYEMBIX KUBBIMU
OpraHu3MaMH WJIM UX OpraHaMH; YacTO UCIOIb3YeTCs sl OObSICHEHUS Ia-
PaICUXOJIOTUYECKUX SIBJIEHUI, B YACTHOCTH TE€PAIIEBTUYECKOTO BO3ECUCTBUS
METOJIaMH TaK Ha3bIBAEMOI0 «O0ECKOHTAKTHOTO Maccaxa .

[IpoGnema B ToM, uto HHPOpManuu U3 Bukuneauu noamn A0BepsSioT. A
TYT OKa3aJIOCh, YTO CTAThIO O OMOIOJIE HAMKCAJI CTOPOHHUK BOMHCTBYIOILETO
MaTepuain3Ma, KOTOPbII CUUTAET, UTO HE CYIIECTBYET TOTO, YErO0 OH HE BH-
IUT. Y IUBUTENBHO, YTO OH HABEPHSKA BEPUT B CYIIECTBOBAHME DJIEKTpUYE-
CKOI'O TOKa U AJIEKTPOMAarHUTHBIX BOJIH.

Hanee ckazano: "MHorma «Ouormose» MOHUMAIOT KaK OKKYJIBTHBIN (e-
HOMEH (Tak Ha3bIBaeMas «aypa»), KOTOPbId HE SBIIAETCS MaTepHaIbHBIM
00BEKTOM U, CJIEAOBATEIbHO, HE UMEET OTHOIIEHUS K M3YYEHUIO HayKou'".
CrnienoBarenbHO, OSBWIICS 3aIllpET Ha HCCIIEIOBAHUE TOTO, YTO HAM HE IIO-
HSTHO.

Marepuanuctsl yTBEPKAAIOT, 4YTO OMonoie (aypy) HEBO3MOXKHO 3aperu-
CTpPUPOBATH C MOMOIILI0 TPUOOPOB. JlocTaTouHO cMenast e3uHpopMaIus Ha
(¢oHEe M3BECTHBIX METOJIOB PETUCTpalU aypbl yenoBeka. Kpome Toro, ectsb
JIXOJIH, KOTOPBIE BUIAT aypy.

Me1 xe OyzneMm paccMaTpuBaTh aypy 4YeJIOBEKa, Kak JIPYroil moaxon K
npobneme onucanus Co3HaHUs, OCKOJIbKY 00a TEpMUHA KacCaroTCs MOJIEBOU

CTPYKTYPBl, CBI3aHHOU C YEJIOBEKOM.
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OTmeTuM elie pas, 4To 4eJOBEK SIBISETCS OJHOBPEMEHHO (M3HUYECKUM
TEJIOM H I0JIEM, IPUYEM T10JI€ BaKHEE Tea.

Jlnst onucaHusl CTPYKTYpbl aypbl BOCHOIb3yeMcsi MHbOpMaliei, 3amnu-
CaHHOM B cTaThe [39].

WHTerpanbHoe TENO YelIOBEKa, KAK MHOIOMEPHOTO CYIIECTBA, MPUHATO
JEUTh HAa OJHO (PU3MYECKOE U IIECTh TOHKHUX Tell (B MOPSIKE YBEIWYEHUS
YaCTOTHOCTHU 3HEPTUi): Ipupnoe, acmpanvhoe, MeHmaavHoe, Kay3aibHoe,
0y0oxuanbHoe U ammaHuyecKoe.

[lepBbie yeThipe Tena - pusznyeckoe, 3GpUpHOE, aCTpaTbHOE, MEHTAIBHOE
- YEJIOBEK Pa3fessieT CO BCEM JKMBOTHBIM MHpoM. Crienyromnias Tpouka - Kay-
3alibHOE, OYIIXHAJIbHOE U aTMAHUYECKOE TeJla CBOMCTBEHHBI TOJIBKO YEJIOBE-
KY.

PaccMmoTpuM Bee cOCTaBISIOMIME HHTErPATILHOTO YEJIOBEYECKOIO TENa.

dusnyeckoe Tea0 - HanboJIee HU3KOYACTOTHOE Teslo. OHO COCTOUT B
OCHOBHOM M3 MaTepuu ¢pusndeckoro mupa. OHO TPEACTABISIET CBOETO POja
MaTepUaIIbHbIA HOCUTEIb, YHEPTETUUECKUM HMCTOYHHK U MPOCTPAHCTBO JIS
peanu3auuy HaMepeHui 00Jee BBICOKOYACTOTHBIX TEJL.

JdupHoe TeJI0 - IEPBOE TOHKOE TEJO0, YHEPIETUYECKOE TEJIO YEIOBEKA.
OHo sIBNII€TCA TOYHBIM AYOIMKAaTOM (PU3UYECKOTO TeJa, ero dPUpPHBIM JIBOM-
HUKOM (y Ka)J0Tro YEJIOBEKa).

DdupHbIi ABOMHUK - 3TO 00pasel], Mo KOTOPOMY IOCTpoeHa ¢u3nue-
ckasi (hpopma 4esioBeKa, 3TO PHEPrus, 3apsoKarolas GU3ndeckyro Gopmy Kusz-
HEHHOM 3Hepruei. B a¢upHOM IBOITHIKE HAXOAATCS MICUXUYECKHUE IICHTPHI -
"yakpbl"” - [HEHTPbI KOHICHTPALUH [ICUXUYECKON (IIPaHMYECKOi, KOCMMUYE-
ckoii) sHepruu (cM. CioBapb TEPMHUHOB).

O¢upHOE TeI0 MOBTOPSET CHIIYIT (PU3UUYECKOTO Tea, BBIXOIS 3a €ro

npenensl Ha 3-5 ¢cM. DTO TOHKOE TEJI0 MUMEET TaKylo K€ CTPYKTYpy, 4TO U

" Ha camckpuTe TepMuH "d4akpa’ 03HAYAeT - SHEPreTHIECKOe KOJIECO, CHIIOBOH KPYTOBOPOT.

273



¢dusnueckoe Teno, BKIOYas B ceOst ero opranbl M yactd. OHO COCTOUT W3
0oco0oro BuJa Matepuu, HazpiBaemMoi 3gupoM. OHO 00pazyeT Tak Ha3bIBae-
MY SHEPreTUYECKYH) MAaTpHUIy YEJIOBEYECKOrO TeJla, KOTOPOM COOTBET-
CTBYIOT OpraHbl Hamero (Qusudyeckoro Tena. DPUPHOE TEIO - ITO TEJO
HAIIMX MOCTYNKOB. BaxHO, 4TOOBI 3TO Teno Obulo YyuUCTHIM. OHO SBJISETCS
POBOJHUKOM MOTOKOB KM3HEHHOUN SHEPTUHU, MOJACPKUBAIOIINM KU3Hb (DU-
3MYECKOro Tesna. B 3ToM ke Tene CyHmIeCTBYIOT pa3jIMyHble SHEPreTHUECKUE
NOTOKH, B TOM YHUCJIE T€ CaMble «UyAECHbIE MEPUINAHBI», HA KOTOPHIE BO3-
JNEUCTBYIOT Bpauu IIPHU aKyIyHKTYpE U aKynpeccype.

HuTepecno, uto 3hupHOE TEIO MMEETCS U Y pacTeHuil (KUBBIE Opra-
HU3MBI). DKCHEPUMEHTHI ¢ HCHoJb30BaHueM Kupnuan-agdekra mokasbia-
10T, YTO B CJIy4ae, KOrja oT JUCTHKA OTPHIBAIOT KyCOYEK IPOU3BOJIBHON Be-
JUYUHBI, €r0 M300pa)K€HUE B BBICOKOYACTOTHOM 3JIEKTPUYECKOM IOJIE CO-
XpaHsieT UCXOJAHYI0 (POpMY JIMCTHKA.

AcTpajibHO€ TeJI0 WM TEJIO SMOITUH, BEIXOAUT 3a Mpeeibl (pu3ndecko-
ro tena Ha 5-10 cm. OHO He WMeeT Takoh 4eTKoM (opMmbl, Kak 3pupHoe, U
MpeICTaBIsIeT COOON HEMPEPHIBHO MEPENBAIOIINECS IBETHBIE CTYCTKH dHEP-
ruv. CTOUT OTMETUTD, YTO BCIBIIIKA HETATUBHBIX 3MOLUI MTPOSIBIISIIOTCS, KaK
CTYCTKM DJHEPTUi TSKENbIX W TEMHBIX IIBETOB - KpacHOro, OOpAOBO-
KpacHOI'0, KOpUYHEBOr'0, CEPOro, YEPHOIo U T.J. Eciin 4yenoBek uMeeT MocTo-
SHHYIO0 OOUJly Ha JIIOJEH WJIU KU3Hb WIHM MOCTOSHHYIO arpeCCUBHOCTb IO OT-
HOLICHUIO K KWU3HU WIH JPYTUM JIOJAM, TOT/Ia TAKME SMOLIMH CO3JAr0T J0JI-
TOCPOYHBIE CT'YCTKM HETaTUBHOM 3MOLIMOHAJIBHON 3HEPruH. DTH CTYCTKU B
JNAJIbHEUILIEM BIHUSIOT Ha 3J0POBBE YEIOBEKA.

MeHTaJIbHOE TeJI0 - 3TO TPEThE TOHKOE TEJIO YEJIOBEKA. ITO TEIO MbIC-
Jed ¥ 3HaHWK denoBeka. OHO OYEHb Pa3BUTO Y JIIOJEH, 3aHATHIX UHTEIICK-
TyaJbHOM (TBOPUYECKOMN) JACATEILHOCTHIO M C1ab0 0OHAPYKEHO y JIIojeH, 3a-

HATBHIX (PU3NYECKUM TPYIOM. MEHTaIbHOE TeNIO BBHIXOAMT 3a Mpeenbl pusu-
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yeckoro Ha 10-20 cm 1 B 11e7TIOM MTOBTOPSIET €ro KOHTYPhl. OHO UMEET SIPKO-
KEJTHIM 1[BET, BEIXOJUT U3 TOJIOBBI YEJIOBEKA U PACIIPOCTPAHSETCS Ha BCE Te-
no0. Korga 4yenoBek HanmpsiKEHHO QyMaeT, MEHTAJIbHOE TEJIO PACIIUPAETCS U
CTAHOBUTCS sipue. B MEHTAJIIbHOM TeJie TakKe€ UMEIOTCA CTYCTKH IHEPTUid
(MbICTIE(hOPMBI), OTpAXKAIOIIME HAIITK YOCKICHUS U yCTOWYUBbIE MbIciHd. [1pu
ATOM MbICIEe()OPMBI YETKO OYEpPUYEHBI, €CIIM Hallu yOeKIeHUsl YCTOMYUBBI U
3aBEPILECHBI.

Kay3ajibHoOe TeJI0 COXpaHsET Pe3yabTaThl )KU3HEHHOTO ONbITa KaXJA0To
KOHKPETHOTO MHJIMBHUIYyMa. JTO TEJIO B BOCTOUHBIX (PUI0CO(PUAX HA3BIBAIOT
kapmudyeckuM. OHO SIBJIETCS XPAHUJIUILIEM YMCTBEHHBIX M MOpPAJbHBIX Ka-
4yecTB (MaMsATh CBEpXCO3HaHMs). Halll )KM3HEHHBIN OMBIT BCSYECKU CITYXKHUT
YKPEIUICHHUIO U Pa3BUTHUIO (WJIH, HA000POT, AErpaialiii) Kay3aJIbHOrO Tea.

BynnxuajbHOe WM MHTYUTHBHOE TeJIO - TEJIO CBEPXCO3HAHUS, UHTY-
uunu, boxxecTBeHHOTro npo3peHus. Tak Ha3bIBaeMbIE€ 03apEHUSI IPOUCXOMST,
KOT/Ia YeJIOBEK BXOAUT B PE30HAHC C MH(POPMAIIMOHHBIM ToJieM BceneHHo n
MoJIy4aeT AOCTyN K MH(OpManuu HampsMmyro, 0e3 pa3ayMuid, UCKaXEHUH,
KoJieOanuii. IMEHHO B 3TO TEJIO YEIOBEK BXOJUT B U3MEHEHHBIX COCTOSIHUSAX
(MeauTanus) CO3HAHUS.

ATMaHM4ecKoe TeJIo0 - yacTuia bora B KaX10M U3 Hac, T1e 3amudpo-
BaHA MHUCCHS - TO, JIJIS1 YETO MBI CO3JaHbl. DTO TEJIO HUKEM JI0 KOHIIA HE OIH-
CaHo, TaKk Kak oHO bojkecTBeHHOE U MpeACTaBisieT cOOOM YUCTBIA TyX, WU
uckpy boxuto. 1o Ta Hacts Haiero S, kotopas siBisieTcsl 4acTbio TBopIia B
Hac caMHX M KauecTBeHHO paBHa bory (bwimue 1:26,27. U ckazan boz: «Co-
30a0um venogeka no Hauiemy oopasy, no Hauiemy noooouro...». U boe co-
MBOPUTL Uenogexka no ceoemy oopazy, comsopu e2o no oopazy boea. Ou co-
MBOPUL UX MYHCUUHOU U HCEHUWUHOU).

N3 U31105KEHHOTO CIEAYET, YTO PA3HOIIJIAHOBBIE UCCIEAOBAHUS IAMATH U

Co3Hanus 4JenoBeka IMPUBCJIN K OAHOMY M TOMY K€ BbIBOJY, 4 UMCHHO: IIa-
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MaTh 1 CO3HAHME YEeIOBEKAa HAXOAUTCS B MOJIEBOM CTPYKTYpE, Ha KOTOPYIO
BIIMSHUE TEMIIEPATyphbl OTCYTCTBYET. IIOCKOJIBKY 3TO moseBas CTPYKTYypa,
JUISl HE€ HE CYIIECTBYET OrpaHUYEHUS OTHOCHUTENIbHO oObeMa mamatu. OH

Bcerga OyIeT IOCTaTOYHBIM, CKOJIBKO ObI YEJIOBEK HE HJI, XOTh BEUHOCTb.
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I'naBa 6. Pa3aMepHOCTh NPOCTPAHCTBA-BPEMEHHU

[Ton pa3mMepHOCTBIO MPOCTPAHCTBA OOBIYHO MOHMMAIOT MHUHUMAIbHOE
JEUCTBUTEIBHOE 1I€JI0E YMCIIO MapaMeTpoB, HEOOXOAMMBIX JIsi ONMUCAHUS
TOYEK 3TOr0 MpocTpaHcTBa. Hampumep, MiI0CKOCTh - 3TO ABYXMEPHOE IMpPO-
CTPAHCTBO, MpsiIMas - OAHOMEpHOE U T.1. OHAKO, B HayKe, C HEKOTOPBIX TIOP,
NOSIBUJIACh MOTPEOHOCTh B 0OJiee CTPOrOM OMNpeNeieHUH pa3MepHOcTU. B
HACTOSIIIEE BPEMsI 3TOT BOIIPOC OTHOCUTCS K TOIIOJIOTHH.

HoBoe ompezenenre pa3MepHOCTH MPOCTPAaHCTBA NMPUHAIEKUAT A. T1y-
aHkape, kotopeiii B 1902 rony omyGiukoBan paboty «Hayka u rumoresay.
OH BBeI WHAYKTUBHOE OIpEIEICHUE CIEAYIONIEH pa3MEpHOCTH Yepes
OpeabIAyIyl0. JT0 O03HAYaeT, YTO TPEXMEPHOE MPOCTPAHCTBO MOKHO pa3-
OUTH HAa YAaCTHU MIJIOCKOCTAMU (IBYyMEPHBIM KOHTHHYYMOM TOYEK), TJIOCKOCTU
MOHO Pa30UTh JUHHUAMU (OJHOMEPHBIM KOHTUHYYMOM TOYEK), & JIMHHH -
ToukaMu. Jlanee mMbl 1BUTaThCst HE MOXKeM. [IOHSITHO, YTO TOUKM HE SBISETCA
KOHTHHYYMOM.

Torna MOXHO CKa3zaTh, YTO JIMHUU, KOTOPbIE MOXKHO Pa30UTh MHOMKE-
CTBaMH, HE SBJISIONIMMUCS KOHTUHYYMOM, OyIyT OJTHOMEPHBIMH KOHTHHYY-
MaMHU. AHAaJOTUYHO, MJIOCKOCTH, KOTOPhIE MOXKHO pa3OUTh HEMPEPHIBHBIMU
OJTHOMEPHBIMH MHOKECTBaMH, OyAyT KOHTHUHYYMOM JIBYX HW3MEpEHHUM, a
IIPOCTPAHCTBO, KOTOPOE€ MOXHO pa3OUTh HENMPEPBIBHBIMU MHOXKECTBAMHU
JBYX U3MEPEHU, OyIeT KOHTUHYYMOM TpexX u3MepeHuit [1].

B Takom ciydyae MOHSITHO, YTO TOYKE COOTBETCTBYET HYJIBMEPHOE IMPO-
CTPAHCTBO.

[Tonb3ysich 3TUM, JIETKO MOHSATH, YTO HEMPEPHIBHOE NIEPEMEIICHUE TOUKU
BJIOJIb IIPSIMOM OT -00 0 +00 MPUBEJET K CO3JaHUIO OJTHOMEPHOIO KOHTUHYY-
Ma (mpoctpaHctBa). [lepemelienre Oe3rpaHMYHON MPSIMOIl BAOJL BTOPOTO

(OpTOTrOHANBHOT0) U3MEPEHHUS OT -00 JIO +00 MPUBEIET K CO3JIaHUIO JIBYMEP-

280



HOTO mpocTpaHcTBa. [lepemelienne MmIOCKOCTH BAOJIb OPTOrOHAIBHOTO W3-
MEpEeHHs K MEePBBIM JIBYM HU3MEPEHHUSIM MPUBEIET K CO3AaHUIO TPEXMEPHOTO
npoctpaHcTBa (puc.6.1). Bee aTu npoctpancTsa OyayT MIOCKUMHU, YTO COOT-
BETCTBYyeT reoMerpun EBkinpa.

Ecnu ke ogHOMEepHast TUHUS OKaKeTCs 3aMKHYTOM Ha ceOst (Kpyr), MbI
NOJIy4rM OpaHy JBYMEPHOTO MPOCTPAHCTBA. 3aMKHYB Ha ceOs JBE OpTOro-
HaJIbHBIE JTUHUH, MBI TIOJYYUM CPEPUUYECKYIO MOBEPXHOCTh, TO €CTh OpaHy
TPEXMEPHOT'O MPOCTPAHCTBA. AHAJOTUYHO TMOCTYNHUB C TPEXMEPHBIM IMpPO-
CTPAHCTBOM, MbI IOJIy4UM OpaHy YETHIPEXMEPHOT0 MPOCTPAHCTBA.

[To TakoMy ke MpaBUITYy MBI MOKEM MTOCTPOUTH TUIIOBBIE PUTYPHI (OTpe-
30K JIMHUM, KBaApaT, Ky0) ISl n-MEPHBIX MpocTpaHCTB (puc.6.2). MoxHO
Tak)ke M300pa3uTh MPOEKIUIO YeThIpexMepHOil (urypsl («kyba») Ha miaoc-
KocTh (puc.6.3). OqHako, mpencTaBuTh ce0e YeThIpEXMEpHBIN Ky0, paccMar-
puBas puc.6.3 Ha MJIOCKOCTH, HEBO3MOXXHO. AHAJIOTUYHO, €CIIM MBI CIIPOEK-
TUpPYEM TpPEXMEpHBI KyO Ha OJHOMEPHOE MPOCTPAHCTBO (JIMHHIO), UHOP-
Mallus 0 TpeXMEpHOM KyOe OyJieT yrepsHa.

B Tomonorum BBEAEH MOCTyNaT, COMNIACHO KOTOPOMY JUCKPETHOE MHO-
XKECTBO (TOUKHM) MMeEET pa3MepHOCTh # = 0, a MycTo€ MHOXKECTBO — n=-1.
OpHako Tako¥l MOCTyJlaT HE MPUHUMAETCS BO BHUMaHHE (PU3MKaMH, KOTIa
OHM NEPEXOIAT OT HEMPEPHIBHOIO MPOCTPAHCTBA K JUCKPETHOMY (KBaHTOBA-
HUE TIPOCTPAHCTBA).

[IpuBeneHHOE BhINIE OMpENEICHUE PA3MEPHOCTH MPOCTPAHCTBA MOXKHO
0000LIUTH HA MTPOCTPAHCTBA TPOU3BOJILHON PA3MEPHOCTH 1.

A Tenepb CpaBHUM Ha Ka4YE€CTBEHHOM YPOBHE MPOCTPAHCTBA PAa3HBIX U3-
MepeHui. Hampumep, B JBYMEPHOM MHUPE HEBO3MOXHO C OIPEACICHHON
TOYKM 3a MpeAelaMHu KBaJapaTa cpa3y YBHIETb BC€ €ro CTOpoHsbl. IIoHSATHO,
YTO BBIWJI B TPETbE M3MEPEHUE, MOKHO YBUIETh BCE CTOPOHBI KBapata.

Ecnm kBagpar 1ByMEpHOr0 MHpa NPEICTABUTh KAaK HEIPOHULAEMYIO CTEHY,
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TO TOYKa JBYMEPHOTO MHpa, KOTOpas HaXOJIUTCS BHYTPH KBajpara, HE CMO-
KET BBIINTH 3a ero npeaensl. Pasymeercs, 3T0 J€rKo caenaTh, €CJIU MOsBIISET-
Csl TPEThE U3MEPEHHUE.

B ogHOMEpHOM NpPOCTpaHCTBE AK€ TOYKA MOXET CTaTh HENPEOI0JH-
MBIM MPEMATCTBUEM I IBHXKEHUS Jpyroi Touku. OTHAKO 3TO MPEMSITCTBHE
JIETKO MPEO0JIETh B ABYMEPHOM MTPOCTPAHCTBE.

AHaNoOrnyHO paccMarpuBas TPEXMEPHBIM 00beM (Ky0) TpEeXMEpHOro
MHUpa, Mbl HE CMOXEM YBUJETh cpa3y Bce ero 6 rpaneil. M ecnu Mbl Haxo-
JUMCSl BHYTPpU Ky0a C HEMPOHMIIAEMBIMH CTEHKaMH, TO Mbl HE CMOXEM M3
HEro BBINTH. A Tenepb NPEANoiOKUM, YTO CYIIECTBYET YETBIPEXMEPHOE
IPOCTPAHCTBO, XOTS Mbl M HE OIIYIIa€M YEeTBEpTOM KoopauHathl. [loHSATHO,
YTO YETBEPTAasl KOOPAHMHATA ITO3BOJUT IPEACTABUTEII0 YETHIPEXMEPHOIO
IIPOCTPAHCTBA BUIETh Cpa3zy BCE CTOPOHBI Hameil kyba. Kpome toro, ¢ mno-
MOIIIbIO YETBEPTOU KOOPANHATHI MOXKHO BBIMTH 32 MPEAEbl HETPOHUIIAEMBIX
CTEHOK TPEXMEpPHOIo Ky0a.

Kak MbI, KUTEIH TPEeXMEPHOrOo MPOCTPAHCTBA, MOXKEM cede MpeacTa-
BUTHh YeTBepTOe m3MepeHue? JlaBaiiTe mompoOyemM omucaTh STOT IpoIecc.
Jlnis Havana moxymaem, Kak Obl )KUTENTH JABYMEPHOIO0 MHpa MOTIJIM IMpeacTa-
BUTH ce0e TpeThe npocTpancTBeHHOe u3Mepenue? [IpeacraBum cede Heorpa-
HUYEHHOE KOJMYECTBO BEKTOPOB, MMEIOLIMX HAYaJIO B JJAOOPATOPHOM CHCTe-
M€ JBYXMEPHOTO MPOCTPAHCTBA, a KOHEI[ B TPEXMEPHOM MPOCTPAHCTBE.
[Ipunuiiem 3TUM BEKTOpaM HOBOE KayeCTBO: MyCTh Bce OHM cBeTsATcA. [Ipu
3TOM BEKTOpP, NapaJUIEIbHbIA TPETHEMY U3MEPEHUIO CBETUTCS B MOJIHYIO CH-
ny (ero mpoeKIs Ha JBYMEpPHOE MPOCTPAHCTBO paBHA HYJIO), a CBEUCHHUE
OCTAJIBHBIX BEKTOPOB MPONOPLHOHAIBHO BEJIMYMHE NPOEKIMH HAa TPEThE
U3MepeHHe (MX MPOEKLUHsS HAa JBYMEPHOE MPOCTPAHCTBO MPOIMOPLIMOHAIbHA

CUHYCY YJIBOGHHOI'O yIJla OTKJIOHEHHS OT TPETHEro U3MEPEHNs).
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OT0 crnaboe CBeYCHHE TPEXMEPHBIX BEKTOPOB OyIeT MUMETh MPOECKIUIO
Ha JIBYMEpPHOE IPOCTPAHCTBO. DTU MPOEKIHH PABHOMEPHO (M30TPOIIHO) 3a-
HOJHST BCE HAINpaBJIEHUS ABYMEpHOTo Mupa. [lo3ToMy BOKpYT TpeXMepHOTO
00BEKTa 3TU KUTENIU OYAYT BUACTH CBEUCHUE BO BCE CTOPOHBI.

Heuto nogoOHOe MOXXHO MpPEACTaBUTh U JJIA CiIydasi, KOTJia B HalleM
TPEXMEPHOM IPOCTPAHCTBE OyAeM paccMaTpUBaTh YETBEPTYIO KOOPAMHATY:
BOKPYT' COOTBETCTBYIOIIETO 00beKTa OyaeT HabI0aaThCsl paBHOMEPHOE CHsI-
HHE BO Bcex HampaiieHUsX. Ckopee Bcero, onucaHHbii apQexT Oyner eanH-
CTBEHHBIM, Ha YTO JIIOAM MOTYT HAAESTHCS MPU BCTPEUYE C YETHIPEXMEPHBIM
O0OBEKTOM.

Pazymeercsi, B )KU3HU MBI HE MOKEM IpPUBJIEYb HECBOMCTBEHHOE IS
HAIIeT0 MPOCTPAHCTBA YETBEPTOE MPOCTPAHCTBEHHOE M3MepeHue. Ho, uto
uHTepecHo, bubmus naetr HaM HHPOPMAIMIO O TOM, YTO Takou PPeKT BO3-

74 o
MOXEH . B kHure JlessHui Mbl UNTaeM:

Hessamsa S: 19-23. OnHako HOublO aHren MeroBbl OTKPBUT ABEPU THOPbMBI, BHIBET
uX U ckazal: «Mnute U, BcTaB B XpaMe, TOBOPUTE HapOAy Bce CiIoBa 00 ITOM KH3-
HU». YCIBIILIAB 3TO, OHU BOLIUIM HA PaccBETE B XpaM M cTanu yuuth. Kornaa nep-
BOCBSIILIEHHUK U OBIBIIME C HUM MPUILIN, OHU co3Baiu CuHEIpHOH U BcE cobpa-
HHUE CTapedIIuH cbIHOBeN M3pawisd u nmocnanu B TIOppMY IpuBecTH ux. Ho, npuas
B TIOPbMY, CTPaKHUKHU HE HALIUIM UX TaM. M, BO3BpaTUBIIUCH, TOJIOKHIU 00 3TOM,
roBopsi: «Mbl 0OHApYXUITH, YTO TIOPbMa 3aIepTa Co BCe HaIEKHOCTHIO U Y JIBeE-
peH CTOAT CTPaKHUKH, HO, OTKPBIB, Mbl HUKOTO HE HAILLIIM BHYTPH»

Jesanus 8: 39,40. Korna onu BbumM U3 BoJbl, AyX Verossl 6sicTpo yBEN Oummmn-
1a, ¥ €BHyX OOJIbIlIe HE BHUJIEN €r0, IOTOMY 4TO, PAIysCh, IPOJOJKAI CBOU IYTh.
A Oununm okazancsi B A30Te W IMPOXOAWT IO TeM MecTaM, BO3Bellas Oyaryro
BECTh BCEM IropojiaM, Ioka He gobpascs 1o Kecapuu.

HNHTEpecHO, 4TO 0 MHOTOMEPHOM MHPE MOKHO IPOYUTATh U B XYyHOXKeE-
CTBEHHOM Jureparype. B dactHocth, B kHure M. bynrakoBa «Macrtep u
Maprapura» Mbl 0OpalaeM BHUMaHHe Ha auajor mexay Maprapuroit u Ko-

POBBEBBIM, KOT'/Ia OHa MpUObLIa Ha KBapTUPY bepnunosa:

™ IpuBenennas nHOOPMALHS, BO3MOXKHO, COOTBETCTBYET TOMY, YTO HA3BIBACTCS TENCMOPTAIUEH.
He wuckmioueno, uyro wmHpopmarus o noseieHun Mucyca B 3akpbiToM momenieHnu [HoanHa
20:19,26] roBoput 0 ToM, uTO MHcyc BIajel cCiocoOHOCTRIO IMepeMEIaThCs B MMPOCTPAHCTBE (Te-
JIETTIOPTUPOBATH).
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Puc.6.1. n-mepHBIe MpOCTpaHCTBA: TOUKA

Puc.6.2. Jlunus, kBagpat, Ky0 — GUTypHI B
(n= 0), onHOMEpPHOE IPOCTPAHCTBO Kak

n-MEpHBIX NpocTpaHcTBax; 1,2,3 — HOMepa
KOHTUHYYM To4YeK (n = 1), IByMepHOE - U3MEPECHUH.
KaK KOHTMHYYM IpsMBbIX (n = 2), Tpex-

MEpHOE - KaKk KOHTHHYYM IUIOCKOCTeH (1
=3).
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Puc.6.3. [Ipoeknusi 4eThIpeXMEepHOTO «KyOa» Ha IUIOCKOCTh; 1,2,3,4 — HOMEpa
U3MEPECHUM.

"YauBHUTEIbHO CTPAHHBIH Bevep, - Aymajga Maprapura, - 1 BCero 0Kujaajna, Ho
TOJILKO He 3TOro! JJIeKTpH4ecTBO, YTO JH, Y HUX noraciao? Ho camoe mopa3u-

TeJIbHOE - pa3Mepbl 3TOro nomenieHusi. Kakum o0pa3om Bce 3TO MOXKeT BTHC-
HYTbCSI B MOCKOBCKYI0 kBapTupy? IIpocTo Hukak mosxker ". ...
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- Her, - orBeTHy1a Maprapura, - 0oJiee Bcero MeHsi opaaeT, rjae Bce 3TO Mo-
Memaercs. - OHa moBeJia pyKoi, NoA4epKUBasi NpH 3’TOM HeOObATHOCTD 3aJ1a.

KopoBbeB ci1aKk0 yXMBbLIbHYJICS, 0TYer0 TEHU LIEBeJbHYJHNCh B CKJIAAKAX €ro
HOCA.

- Camoe HecJ10:KHOE U3 Bcero! - oTBeTWJI OH. - Tem, KTO XOpOILIO 3HAKOM C Ifi-
ThIM H3MepeHHEeM, HU4Yero He CTOUT Pa3IBHHYTh MOMEIIECHHE /10 KeJIaTeJIbHbIX
npenesoB. Ckaxky BaM 00Jibliie, CyAapbIHs, 10 YePT 3HAET KAKHUX MpeaeaoB!

[Tockonbky M. BbynrakoB Hanucan cBoro KHUry B 1930-e roasl, To mo-
HSTHO, YTO OH CIHbIIAd HHOOPMALMIO O MATUMEPHOM IPOCTPAHCTBE-
BpEMEHH, KOTOpas K TOMY BPEMEHHU YK€ CYIIeCTBOBaJia W 00OCyKJanach B

HAy4YHBIX Kpyrax.
6.1. CocymiecTBoBaHMe MPOCTPAHCTB PA3HbIX pa3MepHOCTEl

Ecam Obl cocyliecTBOBaIM MPOCTPAHCTBA Pa3HBIX Pa3MEPHOCTEU, MPH-
YeM HEKOTOpbIE U3 U3MEPEHUI O0IIHe, TOrAa KUTEIHU YEThIPEXMEPHOTO MPO-
CTpaHCTBa MOTJIA Obl 32 HAMU Ha0JIIOAaTh, HE Oyayun oOHapyKeHHbIMU. O1-
HaKO, TaKOWl BapUaHT COCYIIECTBOBAHUS MPOCTPAHCTB HEBO3MOXKEH. ITO
JIETKO TOHATh, €CJIM MONpPOOOBaTh JIOKAIW30BaTh B HAIllEeM MPOCTPAHCTBE
JIBYMEpPHOE MTPOCTPAHCTBO, B KOTOPOM JBa U3MEPEHUS COBNAAAIOT C HAIIUMHU.
Toraa okazanock Obl, YTO B HAIIEM IIPOCTPAHCTBE HE BCE U3MEPEHUS SKBUBA-
JIEHTHBI, a CYILIECTBYET BBIJIEICHHOEC H3MEpPEHUE, HE CBOMCTBEHHOE IIPO-
CTpPaHCTBY HM3IIEH pa3MepHOCTH. M Torjaa Bo3HUK ObI BOMPOC: TE JOKAIH-
30BaTh B HAllleM MPOCTPAHCTBE JIBYMEPHOE MPOCTPAHCTBO U MOYEMY B HEM
HE MPOSIBIIAETCS TPEThsl MPOCTPAHCTBEHHAs] KOOPAMHATA, YTO 3aCTaBUJIO €€
UCYE3HYTh WJIM CTAHYTHCA B TOYKY JUIsl CO3JaHUSI JIBYMEPHOTO IMPOCTpPaH-
cTBa?

Tonbko B ¢aHTa3MsIX MOMYJISIPHON JUTEPATyPhl MOKHO BCTPETUTH CIIY-
Yyau MEepecevyeHus] HAIIero MPOCTPAHCTBA OOBEKTAMU YETHIPEXMEPHOTO IMPO-

ctpanctBa [2]. CnenoBarenbHO, OTCYTCTBHE BO3MOXHOCTH JIOKAJIM3ALUU
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JIBYMEPHOI'O MIPOCTPAHCTBA B TPEXMEPHOM (DaKTUUECKH MPUBOJUT K HEBO3-
MO’KHOCTH €r0 CyIIECTBOBAHHUE B HAILIEM MUDE.

Takum o0Gpa3oM, Mbl TPUXOJUM K BBIBOJY, YTO, €CJIM JABYMEPHOE IpO-
CTPaHCTBO CYIIECTBYET, TO OHO HUKOTJA U HUTAE HE NEPECEKACTCSA C HALIUM
TPEXMEPHBIM MPOCTPAHCTBOM. DTO HE3aBUCHUMBbIE MUPBI U CBSI3b MEXKY HU-
MU BO3MO’KHAa TOJIbKO 4epe3 MPOMEXKYTOYHYH TO4YKy. Kpome Toro, sta
CBSI3b JIOJKHA OBITHh TOJbKO HH()OPMAIIUOHHOM.

[TosToMy Ha BOIpOC: MOYEMY Hallle MPOCTPAHCTBO TPEXMEPHOE, €CTh
SIMHCTBEHHBIN OTBET: TaK OHO CO3/aHO.

[Ipu >TOM OKa3a/10Ch, YTO B TPEXMEPHOM IMPOCTPAHCTBE BO3MOKHA
pasymMHas H(l/l3Hb75, B pe3yJbTaTe 4ero Mbl M NOSIBWIKCHL. B bubnuu

HaItmMcCaHoO:

BeIT 1:1. B Hagane bor corBopun Hebeca U 3eMITiO.

boiT 1:27. U Bor coTBopui 4eioBeKa Mo CBOeMYy 00pasy, COTBOPHII €ro Mo oopaszy
bora. OH coTBOpHII NX MY>KUMHOW U )KEHILIUHOM.

Ilcanom 36:9. Y Te0s1 nCTOUHMK X)U3HU, briaronapst TBOeMy CBETY MBI BUJIUM CBET.

Hcaun 37:16. «O Herosa BouHctB, bor U3panns, cupammii Ha xepyBumax! Tl
OJIMH UCTHHHBIN bor Bcex mapcts 3emun. Trl cOTBOpHIT HEOeca U 3eMITIO.

Hcaum 40:26. [Togaumure riasza BBepx u nocmotpute. Kto corBopui Bc€ 3to? Tor,
KTO BBIBOJUT BOMHCTBO 3BE3J 10 CYETY U HA3BIBAECT BCE MX 110 UMEHU. braronaps
M300MIIMIO €0 MOILIM ¥ OTPOMHOM CHUJie, BCe OHU Ha CBOMX MECTaXx.

Hcaun 40:28. Passe Tbl He 3Haemb? Pa3ee Tol He cibiman? Merosa, COTBOPUBIINIA
Kpas 3emsid,— bor Ha Beka. OH He ycTaéT U He yromisieTcsl. Ero pa3yMm Heucciie-
JTUIM..

Hcanu 42:5. Tak roBoput uctuHHBIA bor, Merosa, koTopeiii coTBopua Hebeca u
pacmpocTép ux, KOTOPBIM paCCTUIAET 3EMIIIO € €€ MPOU3BEACHUSAMH, TAET IbIXaHUE
JIOASM, KUBYIIIUM Ha HEH, U yX XOISIIUM IO HEW:

Hcaun 45:12. 5 cozpman 3eMiI0 U COTBOPUII HA HEH uesoBeka. S| — mou pyku pac-
npocTépiu Hebeca, U s MOBEJIEBA0 BCEM UX BOMHCTBOM.

Hcaun 45:18. Tax roBoput Herosa, TBopen Hebec,— On uctunnsiii bor, Co3na-
Tesb 3eMiI U e€ TBopel, KOTOPbIA YyTBEPAWI €€, COTBOPUI €€ HE HampacHo, CO-
3nai e€ Ui Toro, 4ToObl OHA ObuTa HaceneHa: «S1 Merosa, u Apyroro Her.

Hep 32:17. «O Bnaapika ['ociogs Merosa! Tel coTBOpms HeOeca U 3eMJII0 CBOCH
BEJIMKON CHJION M CBOEH MpoCTEPTOi pykoil. Bo BcéM 3TOM HeT A Te0st HU4ero
HEOOBIKHOBEHHOTO.

" Tounee cKa3aTh, TPEXMEPHOE IIPOCTPAHCTBO CPa3y GBIIO CO3TAHO TAKKMM, YTOOBI B HEM ObLIA
BO3MOYHA Pa3yMHasl )KU3Hb.
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Hesinust 17: 24-27. bor, corBopuBmunii Mup u Bc€, uro B HEM, OH, ['ocionp HeOa u
3eMJIM, HE KUBET B XpaMax, MOCTPOEHHBIX PYKamH, By PYKH 4YEIIOBEYECKHE HE
CIIyX)aT eMy, Kak OyATo OH B 4éM-HUOYIb HYXXIAETCs, IIOTOMY YTO OH caM HaéT
BCEM XKWU3Hb, U OBIXaHHE, U BCE. SOr OJIHOTO YEJIOBEKA OH MPOU3BEN BCAKHM Ue-
JIOBEYECKUM HAPOJ Il OOUTaHUS 1O BceMy Jiniy 3emiid. OH yCTaHOBHII OIpejie-
NEHHbIE BpEMEHA U Tpeesbl OOUTaHUs JTIOCH, " 410661 OHH Hckamu Bora, crapa-
JICh OILIYTUTb €T0 U HAIILJIW, XOTS OH M HE JaJIEKO OT KaXKJI0ro U3 Hac.

2Kop 5:5. A npurotoBui Hac Jyist 3Toro bor, KOTOPHINA B 3aJ10T TPSIAYIIETO Jail HaM
AyX.

OT1kp. 4:11. «loctoun 161, Uerosa, Ham bor, npuHATH cliaBy, 4e€CTh U CUITY, [TOTO-
MY YTO Thl COTBOPHJI BCE M BCE MO TBOEH BOJIE CYIIECTBYET U COTBOPEHO.

['me-To mapamienbHO BO3MOYKHO CYIIECTBOBAHHME H-MEPHBIX IPO-
ctpanctB (n =1, 2, 4 1 T.11.), HO MEXJly HUMH HE CYUIECTBYET MepeceyeHUsI.
Ckopee Bcero, BO3MOKHO B3aWMOJEHCTBUE TOJIBKO MEXKIY COCEIHHMH pa3-
mepHocTsimu (1-2, 2-3, 3-4 u 1.1.) yepe3 nHPpopMaIMoHHYO TOUKY. [Ipu 3TOM
HY>KHO IPHHSATh, YTO TaKasi TOUKa MPUHAJIEKUT KAK BCEMY 7- MEPHOMY IpO-
CTPAHCTBY, TakK U (n + 1) - MEpHOMY POCTPAHCTBY.

A Kak ke Torja ObITh C MIPUBEJECHHBIMH BBIILIE IPUMEPAMH BBHIBOJA aH-
rejlaMM arnocTOJIOB U3 TIOPbMBI? Beap M3 3THX NPUMEPOB MOXKHO CHENATh
BBIBOJI, YTO €CTh IMEPECEUEHUE MEXAY Pa3IUYHBIMU MpOCTpaHCcTBamMu. JIis
OTBETA, BEPOSTHO, HY’)KHO BCIIOMHUTHh O KOPIYCKYJISIPHO-BOJHOBOM AYaJln3-
M€ YacTHII B IPUPOJIE U PaCIPOCTPAHUTD 3TOT (akT Ha Bce xuBoe. Benpb Bce
KHBOE UMEET HE TOJIbKO MAaTEpUAIIBHYIO, HO U yXOBHYIO COCTaBIIstONIyt0. 1
MMEHHO OJiarojmapsi JyXOBHOM COCTaBISONIeH bor BUIUT Bce HAlTU TTOMBIC-

JIbI, MBICIIH, IPOOJIEMBI, KETAHUS.

1Cam 16:7 Ho Herosa ckazan Camyuny: «He cMoTpr Ha €ro BHEITHOCTh U Ha €ro
BBICOKHI pOCT, IOTOMY 4TO sI OTBEPT €ro. bor cMOTpUT He Tak, KaK 4eJIOBEK: ue-
JIOBEK BUJIMT TO, YTO BUJAT IJ1a3a, a Mlerosa BUIUT cepaue»

Ilcanom 146:3,4. He nonaraiiTech Ha 3HaTHBIX, HAa ChIHA YEJIOBEYECKOT 0, B KOTOPOM
HET CITaCEHHs.

Iputun 20:27. [[pixaHue 4enoBeKka — CBETWJIBHUK Merosel, vccieayromui Bce
BHYTPEHHOCTH.

Okk 9:1. Bcé 3T0 s mpuHUMAT K CepAlly, YTOObI BCE MCCIe0BaTh, U MOHSUL: MTpaBel-
HBIE U MYJpbIE€ U UX JieJ1a — B pyKe UCTUHHOTO bora. Jronqu HU4ero He 3HaOT HU
0 T100BU, HU O HEHABHCTHU, KOTOPBIC OBUTH IO HUX.

Jkk 12:7. Torna mpax BO3BpaTUTCH B 3eMJII0, I/1e OH M ObLJI, a TyX BO3BPaTHTCH
K HICTHHHOMY bory, KoTopblii ero aaJ.
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Jlyku 8:55. E€ nyx BepHyscs, u oHa cpasy ke Bctana. M oH Benen, 4To0sl el nanu
MOECTh

Jlyku 16:15. IlosTomy oH cka3zan uMm: «Bbl 00bsiBIsIeTE ce0sl MpaBEIHBIMU TEPE
moapMu, HO bor 3Haer Bamm cepaua. Benb To, 94TO IPEBO3HOCUTCS Y JIIOAEH, B
rna3ax bora — mep30cThb.

Hoanna 3:6. OT mIoTH poxkaaeTcs mioTh, a OT JyXa POXKIACTCS AYyX.

HNoanna 4:24. bor ects JlyX, U NOKJIOHSAIONIUECS €EMY JOJKHBI MOKJIOHSATHCS B IyXe
Y UCTUHE»

HNoanna 6:63. [[yx na€t ku3Hb, OT IJIOTH K€ HET HUKAKOUW moJib3bl. C0Ba, KOTO-
pBI€ sl BAaM TOBOPIO,— 3TO J1yX U KU3Hb.

Pum 8:27. Onpnako uccieayrouumid cepaia 3HaeT, 4TO MOApa3yMeBAET ayX, TOTOMY
YTO JyX XOJIaTalCTBYET 3a CBATHIX B COIVIaCUU ¢ BoJiel bora.

1 Kop. 2:10. A nHam bor oTKpbUI 3TO Yepe3 CBOM IyX, BeAb IyX UCCIENyeT BCE, na-
ke riyOuHbl boxbu.

WTak, TyXOBHBIM MUp, TIIe KUBYT aHTeNbl U bor, olmmaercs ¢ HamuM
MHUpPOM OJlarojiapsi JyXOBHOM COCTABJISIFOIICH HAIIEro MUpa MO MPUHIUITY:
«MoA00HOE B3aUMOJCUCTBYET ¢ MOJOOHBIM». DakT MOJO0OHOCTH TOITBEp-
xnaetr bubnus: «4 boe comseopun uenogexa no ceoemy obpasy, comeopu
e2o no oopasy boea. On comseopun ux myscuunoti u scerwunoi» (borr. 1:27).

BeposiTHO, B HamieM MHpE CYIIECTBYET BO3MOXXHOCThH 3aJCHCTBOBATH
MATOE W3MepeHue (Mbl ero OpaHa) NI BBIBOJAA allOCTOJIOB 3a MPENeIbl 3a-
KPBITON KOMHATHI.

Jlyx umeeT odeHpb Oosbiryto cuiny. Mucyc Xpucrtoc ckaszad:

Martdges 17:20. On orserun um: «M3-3a Bamero manosepus. VICTUHHO roBoOpro
BaM: e€cjM y Bac OyJeT Bepa ¢ TOpUUYHOE 3€pHO, TO BBl CKaxkeTe 3ToH rope: ,,Ile-
pEelBUHBCS OTCIOAA TyJa“, U OHA MEPEIBUHETCS, U IS Bac He OyAeT HUYero He-
BO3MOXKHOTO».

Jlykm 17:6. Torga 'ocrions ckazan: «Ecnu Obl y Bac Obli1a Bepa ¢ TOPUUYHOE 3EPHO,
TO BBl CKa3ayu Obl TOH IIETKOBHILE: ,,BBIpBUCH C KOpHEM U nepecaiu ce0s B Mo-
pe!“ — 1 oHa mocnymanack Obl Bac.

HNHTepecHass B 3TOM IIJIaHE UCTOPUS OINKCAHA B XYJIOXKECTBEHHOM JIUTE-
patype, MPEeTeHAYIONIeH Ha JOKYMEHTAIbHOCTh OMMCAHHBIX B HEM COOBITUH.
S umero B BUIy HAalTMCaHHYIO Ha (haKTUUYECKOM MaTepualie KHury Braaumupa
Merpe «IIpocTtpaHcTBO TH00BHY, T/I€ CIIOBaM CHOWPCKOMN OTIIEITHHUITI AHA-

CTaCHH CKa3aHO:
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"Cuna oCBOOOXKJIEHHOM SHEPIMM MBIIIJICHUSI YEJOBEKa CYIIECTBEHHO
npesbimaet s3Hepruro Connmal”

"Camast O6osibiast sHeprust Bo Beenennoit - Ha 3emiie. Ee Toapko HYXHO
MOHATH."

"Camast cuiibHas 3Heprus Bo BceenenHoil - 3to sueprus Yucroit JIro6Bu.
Bce BMecTe B3sThIE CYHIECTBYIOLIME PYKOTBOPHBIE YCTAHOBKU HE MOTYT JI0JI-
ro OCBelaTh 3eMIII0, a YHEPrusl JT00BU MOXeT. JIF000Bb - 310 sHeprusa. OHa
OTpa)kaeTcs, €€ MOKHO BUAETh. COJHIIE, 3BE3/Ibl, BCE BUIUMBIE TIJIAHETHI SIB-
JISIFOTCS TOJIBKO OoTpaxaTessiMu 3Toil sHepruu. Ceet CosHila, KOTOPOE BCEMY
36MHOMY JIa€T KM3Hb, YEJIOBEUYECKOM JIFOOOBBIO co3naercs. Bo Bceit Beenen-
HOM TOJBKO B JyII€ YEJIOBEYECKOM SHEPrus JIt0OBH BOCCO3AAETCs, B3JIETAET
BBEpX OHa, (QUIBTPYSICH, OTPaXasich, OT MIaHeT BceneHckux Ha 3emiro Ona-
rOJaTHBIM CBETOM JbeTcs .

Ha Bomnpoc, npoucxonar a1 Ha CoJIHIIE CAMOCTOSITENIbHBIE PEAKIIUU TO-
pEHUsl WM XUMHUYECKHE peakuunu, AHactacus orBeTwia: "JlocratoyHo He-
MHOTO TIOPa3MbICIUTh, YTOOBI MOHATH OIIMOOYHOCTh TAKOT'O BHIBOJA" .

Moxet 11 Anactacus obmarbesi ¢ borom? Beernia mu on oTBevaeT?

"Bceraa. On nackoBo oTBeuaet. [loromy 4To HE MOXKeT nHaue".

ITomoOHOE BhICKa3bIBaHUE €CTh U B bubauu:

HMaxoma 5:11. MbpbI Ha3bIBacM CYACTIMBEIMH TE€X, KTO BBICTOSII. BbI ciblmanu o
croiikoct MoBa m BHUIeNU UCXOH, KOTOpbIA nan MeroBa, u Bbl YBUAEIH, YTO
HeroBa oueHb HelKeH B CBOMX YYBCTBAX M MIJIOCEP/IEH.

"Crnop BO3MOeH Tam, rne McruHa 3akpbiTa.. Temepp rnaza Jlymmwm
JUIIb HY>)KHO PacKpbITh, YBUIETh, OCO3HATh... KTO MOXET rOBOPUTH SICHEE,
yeM cam TBopell, o cBoem TBopeHun? Co3aarenb ¢ KaxAbM TEPIEIUBO U C
T000BBIO OOIIAETCS HETIEHHBIMU, TPEKpacHbIMU AeniaMu... Kaxkas TpaBuH-
Ka, )KY4OK B3aMMOCBSI3aHbI CO CBOUM MHPO3JaHUEM, U MOMOTAIOT B PE3Ylb-

TAaTC OCO3HATh CYNIHOCTH BCCIICHCKYIO U cebs B Heﬁ, CBOC HpC,IIHaBHa‘{CHI/IC."
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6.2. O BO3MOKHOCTH CYLIECTBOBAHUSA BelIECTBA B PACCIOCHHOM

CynepnpocrpanctBe Beesiennoit

ITocMOTpUM Ha BO3MOXHOCTb CO3[aHUs aTOMOB MaTEPUAIbLHOTO MUpPA B
n- MEPHBIX IPOCTPAaHCTBaX. Bo Bcex ciydasx NMOTEHUMAN AJIEKTPOCTaTHYE-
CKOTO IIOJISI M CWJIA JIEKTPOCTATUYECKOIO0 B3aUMOMOJECHCTBUS 3alUIIYTCS B

BHUJIE:

o= Zz, F:_a_go:(n——2)a’ a<0. (6.1)

7 or !

Jliis KpyroBoit OpOUTHI IEHTPOOEKHAS CHJIa PaBHA CUJIE IPUTSHKCHUS:

2
mo | (n-2a_ (6.2)

r r

[TosHast 3HEPrus 3JIEKTPOHA B 3TOM Cllydae

my’ & _ @ (z-ﬁj. (6.3)

-2 -2
2 r" r" 2

W3 nocnenHeil popmysbl ciaenyeT, YTO OTpULATENIbHAsS SHEPTUS DIICK-
TpOHa B aTOM€ (CBSI3aHHBIA 3JIeKTpoH) Oyner jumb npu n < 3. [Ipu n = 4
CyMMapHasi SHeprusi paBHa HyII0, a Ipu n> 4 - Oosbiie Hyns. Takum oOpa-
30M, IIpY N > 4 CyLIECTBOBAaHUs aTOMOB HEBO3MOHO. Ilo3TOMY Takoi Mup
HE MOXET ObITh MaTepHAIbHBIM, ITOJ00HO HAIIEMYy MHpY.

[TonpITKa aHAIM3UPOBATH, IOYEMY HAIl MUP TPEXMEPHBIA, OIIMOOYHA,
IIOCKOJIBKY €T0 Pa3MEpHOCTh SIBIISICTCS HEUM3MEHHOM, HE JBOJIIOLMOHUPYET.
IIoaTOMYy HY»XHO TOJIBKO ITO3HaBaThb CBOWCTBA, KOTOPHIE MOTYT PEAJIM30BBI-
BaThCs B n+1-MEpHOM IPOCTPAHCTBE-BPEMEHH, YTOOBI TOHATh, KK BBITJISAUT
COOTBETCTBYIOIIIMM MHUpP M €r0o HaloJiHeHue. B dacTtHOCTH, TOJIBKO 3 + 1-
MEpPHBIH MHMP HMMeeT 3Be3bl, IUIaHeThbl, FAJIAKTHKH, MeTarajakTHKYy.
st Apyrux MMpoB 3TO He CBOWICTBEHHO.

Takum 00pazoM, HY>KHO TIOMEHSTh NPUYHHY U cieAcTBus. [IpuunHoii

sIBJIAeTCS TOT GaKT, YTO HAIl MUP TPeXMEPHBIii, a CJIeICTBHEM TO, YTO B
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HEM peajiu3yercs NPUBBIYHASA IS HAC CTPYKTYypa BceesieHHO# U pasym-
Has ku3Hb. OHAKO, N7 MOSIBICHUS JKU3HH HYXHBI 00Jiee KECTKUE YCIIOo-
BUSI, YEM TPEXMEPHOCTh NPOCTPAaHCTBA. K 3TUM JONOJHUTENBHBIM YCIOBUSM
OTHOCSTCS (DPyHAaMEHTaJIbHbIE B3aUMOJIECHCTBUS, PEANM30BAHHBIC B HAIlleM
mupe (cM. ['maBy 3, pasgen 3.4): ecnu Obl KOHCTaHTHI (hyHIaMEHTAIbHBIX
B3aMMOJIEUCTBUI ObUIM HECKOJBKO MEHBIIUMU WM OOJBIIUMH, HA TTPUBBIY-
HOM CTPYKTYphl MaTepuu, HU KU3HU He Ob10 Obl. Emie oguum tpeGoBaHnem
ABysieTcsl MaciTad Bcero cymiero. M Takoe TpeboBaHue cleayeT U3 OTCYT-
CTBMUSI MacIITaOHOW WHBAapUAHTHOCTH ypaBHEHHM MakcBesia, DUHINTEHA,
Jlupaka, afeKkBaTHO OTOOpakaronux crpoeHue Bceenennoit. B atux ypaBHe-
HUAX 3JI0’KEHA Macca 4acTUL, UX dJEKTPUUECKUN 3aps] U T.I., YBEINYECHUE
WM YMEHBIIEHUE KOTOPBIX MPUBEIO Obl K HEBO3MOXXHOCTH CYIIECTBOBAHUS
aTOMOB M MOJIEKYJI, a, CJIEI0BATEIbHO, U OMOJIOTMUECKON KU3HH.

Uro ke Toraa peam3yercs B Ipyrux MUpax?

B mupe 1 + 1 Moryt peanuzoBatbes auoHbI (cM. ['aBy 8), B Mupe 2 + 1
- kBapku. Eciu cymectByer mup 4 + 1, T0o, CKOpee BCero, OH UMEET TO0JIEBOE
CTPOCHHE U MOJIEBYIO (OPMY JKU3HH.

[Tpu mpoBeaeHUM aHaIM3a MPOCTPAHCTBA-BPEMEHU ISl MUPOB pa3iny-
HbIX M3MEPEHHI CUUTAIOCh, YTO BCE MPOCTPAHCTBEHHBIE HAIIPABIICHUS ITHX
MUpPOB PaBHOIIPABHbIE, & BpEMEHHAs1 KoopanHata oaHa. He uckiroueHo, oj-

HAKO, YTO JJI1 MUPOB BBICIIMX U3MEPEHUN 3TO MPENO0JI0KEHIUE HEBEPHO.
6.3. Ilepenaua unpopmanun Bo Beesrennoi

Cy1iiecTByeT pa3inyie MeXay MIOCKUM /- MEPHBIM MPOCTPAHCTBOM H
OpaHoit n + 1- mepHoOro mpocTpancTBa. OOpaTuM BHMUMaHHUE Ha 3PQeEKT,
CBOMCTBEHHBIH TOJBKO 17151 OpaHBbI.

CurHan, UCXOQIMIMKA M3 LEHTpa OpaHbl JBYMEPHOTO MPOCTPAHCTBA

(LeHTpa OKPYXKHOCTH), I0XOJUT OAHOBPEMEHHO KO BCeM Toukam Opanbl. Ta-
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KUM 00pa3oM MOYXHO CUHXPOHH3MPOBATh OpaHy M 0OecrneuyuBaTh €IUHCTBO
€€ 3aKOHOB.

AHaNOrM4HO, CUTHAJ, UCXOASIINN U3 LIEHTPAa OpaHbl TPEXMEPHOTO MPO-
cTpaHcTBa (LeHTpa ceprl), JOXOAUT OJHOBPEMEHHO KO BCEM TOUYKaM ce-
PHUYECKON MOBEPXHOCTH.

JIOrM4HO TPENIONIOKUTh, YTO TAaKOM ke 3p¢eKT OyneT u Mpu pacrpo-
CTpaHEHUHU CHUTHaja M3 LEHTpa OpaHbl YETHIPEXMEPHOTO NPOCTPAHCTBA K
Ka)10M TOuKe OpaHbl, o0ecneunBasi €IMHCTBO HALIETO MPOCTPAHCTBA.

3/1ech pacCMOTpPEHa BO3MOYKHOCTb YIIPABJIEHUsI IPOCTPAHCTBOM U €r0
HanosHeHueM. OJIHAaKO, TaKOTO THUIAa CBSI3U (OJHOBPEMEHHO BO BCE TOUKH
IPOCTPAHCTBA) MPOUCXOAUT U MEXIY MPOCTPAHCTBAMHU COCEIHUX H3MeEpe-
HUN. DTO MOTYT OBITh CHUTHAJIBI C MSTUMEPHOTO MPOCTPAHCTBA-BPEMEHHU B
HAIlIe YEThIPEXMEPHOE MPOCTPAHCTBO-BPEMS, & MOTYT OBITh C TPEXMEPHOTO
IPOCTPAaHCTBA-BPEMEHHU B Hallle IPOCTPAHCTBO-BPEMSI.

Bonee toro, 3tu curnansl OyayT nepeaaBaTbcsi MTHOBEHHO BO BCE TOUKHU
HAaIlIero MPOCTPAHCTBA U CO BCEX TOUYEK HAILIEro MmpocTpaHcTBa. Takum oOpa-
30M, bor, KOTOpOro He colEpKUT Hallle IPOCTPAHCTBO-BPEMSI, MOXKET Cpaszy
UMETh BCIO MH(POPMAIUIO O *KU3HU BceneHHol 1 KaxXI0ro ee 3IeMeHTa (Ku-
BOTO WMJIM HEKUBOT0), B 4acTHOCTH. [lonTBepkaeHuEM 3TOro sBISETCA UH-

dbopmarnus uz bubnnu:

Btop. 10:14. Bot, TBoemy bory Herose npunasiexar Hebeca, naxe Hebeca Hebec,
3eMJIS M BCE, UTO Ha HEH.

2JIeTonuck 2:6. Kto B critax moctpouts eMy noM? Benb nake HeGeca u HeOo Hebec
HE MOTYT BMECTHUTH €ro. W KTO s Takoi, 4TOOBI CTPOUTH €My JOM, pPa3Be TOJIbKO
JUTSl TOTO, YTOOBI TaM BO3HOCHUTH TIEPE/l HUM JKEPTBEHHBIN JIbIM?

2Jleromuch 6:18. Ilouctune, Oyner au bor >xuth ¢ moneMu Ha 3emiie? Hebo u
He0o HeOec He BMEMIAlT Te0s1, TeM 0oJiee ATOT IOM, KOTOPBIH sI TOCTPOII!

Heem. 9:6. Twi, Merosa, ogun. Tel co3man HeOeca, HEOO HeOeC U BCE UX BOMHCTBO,
3eMJII0 U BCE, UTO Ha HEW, MOps M BCE, YTO B HUX. ThI MOIAEPKUBACIIH BCAKYIO
’KU3Hb, © BOMHCTBO HeOec KilaHseTcs Tebe.

1Cam 16:7. Ho Herosa ckazan Camymny: «He cMOTpu Ha €ero BHEITHOCTh M Ha €ro
BBICOKHI POCT, TIOTOMY 4TO sI OTBEPT ero. bor cMOTpHUT He Tak, KaK YeJOBEK: 4e-
JIOBEK BHJIMT TO, YTO BUJIAT IJja3a,
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HNoanna 6:44. HukTto He MOXKET NPUNTHU KO MHE, eciau OTel, KOTOPBIM mociialn Me-
Hs1, HC HpI/IBJIe‘-IéT €ro KO MHC, U 4 BOCKpPCILY €TI0 B HOCJIC,Z[HI/Iﬁ JCHb

HNoanna 8:29. ITlocnaBmuii MeHst — co MHOUM. OH HE OCTaBHJI MEHS OJJHOTO, IOTOMY
4ToO A BCCrjaa ACjar0 TO, 4TO €EMY YIOOHO.

[TpuBenenHas uopmanus u3 bubnuyu MoXeT JAUIlb NOATBEPKAATH TO,
YTO Hallle MPOCTPAHCTBO-BPEMS COEIMHEHO OJHOW TOYKOM C TYXOBHBIM NPO-
CTPaHCTBOM, a Ta TOYKa IOJIHOCTHIO JIEJIOKAJIN30BAHA B HAlIEM IPOCTpaH-
CTBE-BpeMeHHU. B TakoM ciydyae HET HEOOXOAUMOCTH B O€3rpaHUYHOI CKOPO-
CTH Tiepenay nH(OpMallMK U3 HAIIEro uepapxudyeckoro ypoBHs. OHa U Tak
OyzeT nepenaHa MrHOBEHHO.

Takum oOpasomMm, ecnu TBopen JOMyCKaeT CyIIECTBOBAHUE IPOCTPAH-
CTBa ¢ n > 4, KaKk BbIcuIel Gpopmbl ObITHSI, HEOOXOAUMO NPUHATH B KaU€CTBE
[oCTyJ1aTa, yTo MH(poOpMalLusa K HeMy OyJeT nepefaBaTbCsl HEUCKaXKEHHOU U
0oJiee HACHIIIEHHOM MO colepkaHuto. M eciu 1ist 3TOro Hy)KHa MIHOBEHHAs
nepenadya nHpopMaluuu (4To B Mpeaesax OJAHOIO IMPOCTPAHCTBA MOXKET OKa-

3aThCs HEAOCTHKUMBIM), TO TaK OHO U €CTb.
6.4. IIpodsiema pasmepHocTn Hamero Mupa

B 1921 T.®.E. Kanyna onyO0nauKkoBall CTaThio, B KOTOPOH TIPEAJIOKHUI
METOJl OOBEAMHEHUSI TPABUTALIMOHHOTO M SJIEKTPOMArHUTHOTO B3aUMO/ICH-
cTBUA (0011Iel TEOPUH OTHOCUTENBHOCTU U TEOPUH DIEKTPOMATHUTHOTO MOJIS
MakcBenia) Ha OCHOBE TMIIOTE3bl, COTJJAaCHO KOTOPOM HAlll MUP MPEACTABIIS-
€TCsl KaK UCKPHUBJICHHOE IISITUMEPHOE MPOCTPAaHCTBO-BpeMs. [Ipu 3Tom, Kak u
JUTSL YETHIPEXMEPHOT'O MPOCTPAHCTBA-BPEMEHU CUUTAIOCH, YTO OJHA KOOPIH-
HaTa BPEMEHHas1, a YeThIPe — IPOCTPAaHCTBEHHBIE [1,2].

Kanmymia B cBoeil Teopuu paccMarpuBajl KOMIIOHEHTBI METPUYECKOTO
TEH30pa, KOTOPbIN OepeT CBOEe Hadajlo C MHTEpBajia B CIEUUATBLHON TEOpUU

OTHOCHUTCIIbHOCTH:

dS’ =(cdt) —dx’ — dx —dx} (6.4)
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KoaddunrentamMmu npu COOTBETCTBYIONIUX WICHAX B 3TOM ypaBHEHUH
spisrores 1, -1, -1, -1 (curnarypa’® + - - -). TIpu nepexose K 06mieil Teopuu
OTHOCHUTEJILHOCTH, TJI€ MMPOCTPAHCTBO UCKPUBIICHO, 3TH KOA(DPHUIIUEHTHI 000-
3HA4aroT, cOOTBETCTBEHHO, Goo, Gy, Gy, U Giz;. Kpome Toro, mosiBasitoTcs
HeJIMaroHaJbHbIE KOMIIOHEHTHI 3TOTO TeH3opa. B pesymbrare dhopmyna mms

HHTCPBAJIa HCMHOT'O BUJOU3MCHUTCA:

dS*=Y G dxdx, (6.5)

i,j=0
OTmeTuM, 9TO B TEOPETHUECKOU (DU3UKE MPUHATO HE MUCATh 3HAK CyM-
MBI, @ CYUTaTh, YTO OH CYIIIECTBYET, €CJIK B (hOPMYJIe UHICKCHI TOBTOPSIOTCS.
B Takowm ciydae a1 MITUMEPHOTO UHTEpBaa 3aruiliemM
dl’=G ,dx"dx", (6.6)
rae uHaekcsl A u B teneps umerot 3Hauenue 0, 1, 2, 3, 5 (uerBepka Hame-

peHHo mpomyiieHa). Temepbp komMmoHeHTHl TeH3opa G 3amuiieM B (opme

MaTpPHUIbI
GOO GOI GOZ G03 GOS
(;10 (331 (;12 (333 (Sﬁs (; : (; 5{ . 14
G=|G, G, G, G, G, |=| -2 DI (6.7)
20 21 22 23 2 Gsﬂ GSS Aﬁ GSS
(320 (321 (332 (323 (335
G, G, G, G, G

50 51 52 53 55

B aroit hopmyre rpedeckue UHAEKCH o U [ TpoOeraroT YeThipe 3Haye-
Hus: 0, 1, 2, 3. Tenzop G cumMeTpHrydeH, TOATOMY B HEM JIMIIb 15 pa3nmyHbIX
KoMIioHeHT. [Ipu 3Tom 10 KOMIIOHEHT COOTBETCTBYIOT TEH30PY OOIIEH Teo-

PHUH OTHOCHUTCIIBHOCTHU 91>'IHHITCI>'IH3, YCThIPC KOMIIOHCHTBI COOTBCTCTBYIOT

NP
KOMITOHEHTaM BJIEKTPOMAarHUTHOTO BEKTOPHOTO NoTeHnuana A, (G;,=—5-4,
C

, TJle Y - rpaBUTAllMOHHAs MOCTOsiHHAA B (opmyne HpioToHa), a J0MOIHU-

76 OT naTHHCKOrO CI0Ba Signum - 3HaK.

294



TenbHast komnoHeHTa Gss HemsBecTHa. M3 cTpykTypsl Matpuisl G cienyer,
9YTO KOMIIOHEHTa (G55 COOTBETCTBYET HEM3BECTHOMY CKAISIPHOMY IOJIIO.

B 3TOM niaHe ciexyer OTMETUTh yIMBIEHUE aBTOPA 3TOM KHWUIH, KOTza
OH CIJIBIIIUT OT BBIAAIOIIUXCS (PU3UKOB, YTO JOKA3aHHBIM SBJSIETCS (PaKT Cy-
[IECTBOBAHUS TOJBKO YEThIpeX (hyHIaMEHTAIbHBIX B3aHMMOJCHCTBHI: CHJIb-
HOTO, CJ1a00ro, 3JMEKTPOMAarHuTHOIO M TpaBUTAlMOHHOTO. Takoe Bmedatse-
HUE, YTO 3TU yueHble 3a0bIBAIOT, YTO B Hayajle XX BeKa ObUTU U3BECTHBI
TOJIBKO JiBa B3aUMOJICUCTBHUS, U MOYTH HUYETO HE OBLIO U3BECTHO O (PU3HKE
xuBoro. bomnee Toro, oHM ynopHo He BUAAT, 4TO Teopus Kamyusl TpeOyer
CYILLIECTBOBAHMS JTONOJIHUTEIBHOTO CKaJSPHOTO IOJS U COOTBETCTBYIOLIETO
B3aumMozeicTeust. C Ipyroil CTOPOHBI, TEOPHUS UEPAPXUUECKUX CHUCTEM Tpe-
OyeT, yTOOBI MOMUMO M3BECTHBIX B3aMMOCHCTBHUI CyIIECTBOBAIM U APyTUe
B3aMMOJICHCTBHS, KOTOpBIE MNPOSBISAIOTCA Ha Oonpmmx wmacmrabax [3,4].
PaccmatpuBas matpuity (6.7), MOKHO YTBEPKJaTh, UYTO KaK I'PaBUTAL[IOHHOE
Y 3JIEKTPOMArHUTHOE MOJISI MPOSBIIIOTCS B MAKPOMHPE, TaK U HEM3BECTHOE
CKaJISIPHOE TOJI€ JTOJDKHO MPOSBIATHECA B Makpomupe. OOmuM AJid 3TUX MO-
JEed ABISIETCSI 3aBUCUMOCTb WX HAIPSIKEHHOCTH OT PACCTOSHHUS. DIEKTPO-
MAarHUTHOE I0JIE OKa3aJIOCh 3HAYUTEIBHO CHUIIbHEE IPABUTALMOHHOTO U MaK-
CUMAaJIBHO IIPOSIBIISIETCS B CTPOEHUH aTOMOB U MOJIEKYJI, BO B3aUMO/IEHCTBUU
MeXIy 3apsaamu. He HCKII0YEHO, YTO 3a HAJIM4YKUE MACCHI y 3JE€MEHTapHBIX
YaCTULl OTBETCTBEHHBIM SIBJISIETCSI UMEHHO CKaJISIpPHOE IoJie (Macca - CKaJsip-
Hast BeMM4MHA) . A TIOCKOJIBKY MAcChl DJIEMEHTAPHEIX YACTHIL HE 3aBUCAT OT

KOOpAMWHAT B MeTaFaJ'IaKTI/IKe, TO I[CﬁCTBHC CKaJIPHOTO ITOJIsI OJTMHAKOBO BO

77 TeOpeTHKH CUMTAIOT, YTO MACCa SIEMEHTAPHBIX YACTHUI] TOPOKIACTCS B Pe3y/IbTaTe B3aHMOIEH-
CTBHSA ¢ mojieM ckaisipHoro 0ozona Xurrca (Peter Ware Higgs). B kBanTOBO#1 MexaHuke cyuie-
CTBYET JKECTKOE MPABHJIO: B3aUMOJICHCTBOBATh MEXKIY COOOH MOTYT TOJNBKO COCTOSIHUSI C OJMHA-
KOBOU cuMMeTpurei. Tak MoxeT i 6030H XHrrca 00eCIIeYNTh OSIBJICHHE MAacChl Y BCEX BO3MOXK-
HBIX 9acTHI] (Kak 0030HOB, TaK W JICTITOHOB, KaK CKAISIPHBIX, TAaK U BEKTOPHBIX YaCTHIT)?
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Bcer Bceenennou. bosee Toro, MOKHO Ja)e yTBEPXKIATh, UTO CKAJIAPHOE MO-
ne Gopmupyet Beenennyio.

Jns neranbHOro O3HakoMmuleHMsl ¢ Teopuer Kanyusl m ee pa3Butnem
CTOUT OOpaTUTHCS K CIEIUAIbLHON auTepaType. 31eCh e Mbl OTMETUM, YTO
HCCJIEIOBAHHUE JBH)KEHHUS YACTHI] B TAKOM 5-MEPHOM MPOCTPAHCTBE-BPEMEHU
MO3BOJIWJIO TIOKA3aTh, UTO MATask KOOPAWHATA SBJIAETCS TPOCTPAHCTBEHHOM.

[TapannenbHOE pa3BUTHE OOIIEH TEOPUH OTHOCUTEIHLHOCTH U KBAHTOBOM
mexanuku npusesno O. Kieitna u B. ®oka k HeoOxoaumoctu 006001IeHUS
ypaBHeHnus IllpenuHrepa Ha ciaydail YeTBIPEXMEPHOIO MPOCTPAHCTBA-
BPEMEHU.

Jlns cBOOOIHOM YacTHIbl ¢ Maccor m ypaBHeHue lllpenuHrepa nmeer

BUI:

2 2 2 2
¥ h af+af+af =0, (6.8)
ot 2m\ ox; Ox, Ox
Jlns aToro ciydasi 00OOLICHHOE KBaHTOBO-MEXaHMYECKOE YPaBHEHHE
Kuneiina-I'opgona umeer Buna:
Oy 0w 0w 0w mc
— — — + =
ox, ox; ox; ox. R

0 1 3

0. (6.9)

Jlnst HaxoxzaeHus ypaBHEHHs (6.9) aBTOpbI UCXOOWIM U3 S5-MEPHOIO
ypaBHeHus J['AnambGepa

FY Y FY Y Y

=0, 6.10
ox, oOx, Ox; Ox; @ Ox: (6.10)
[Ipennonarasy, 4ro
‘Pzt//-exp(%xsj, (6.11)

rae ¥ - QYHKIUsS 3aBUCUT TOJIBKO OT KOOPAMHAT 4-MEPHOTO MPOCTPAHCTBA-

BpEMEHHU, NoryuuM ypaBHeHue Kienna-doka.
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Hecmotps Ha ycnexu Teopun Kanmyiibl, ObUIO HENOHSTHO, IOYEMY TISATOE
U3MepeHne He HaOII0IaeTCs B HAlleM MUPE, a TPAKTYeTCs JIUIIb KaK MPOSIB-
JIEHUE DJIEKTPOMArHUTHBIX SIBJICHUWA. BO3pakeHHs BBI3BAJIO U IMOCTYJIUPYE-
MO€ yCJIOBUE HE3aBHUCHUMOCTH BCEX M'€OMETPHUUYECKUX BEJIMYMH OT MATOM KO-
OpaMHATHI (YCIIOBHE IMIMHIPHIHOCTH MO X ). A MOKHO JIH 3TOTO TPeGOBaTh?

M3BECTHO, YTO B YETBIPEXMEPHOM IIPOCTPAHCTBE-BPEMEHU KOOPAVHATHI
HE COBCEM SKBHUBAJIEHTHBI. JTO BbIpa3wioch B curHarype (+, -, -, -). Utak,
Mbl uMeeM | + 3 - pacuieruieHre 4eThIPEXMEPHOr0 IPOCTPaHCTBA-BPEMEHHU.
bonee TOro, BO MHOTMX CiIy4asiX OKa3bIBAaIOTCSl HEOIKBUBAJICHTHBIMH U TpU
IIPOCTPAHCTBEHHBIE KOOPAUHATHI (I 3€MJISIH HE SBIISIFOTCS SKBUBAJEHTHBI-
MU TpU HaIpaBJIEHUS: BEPX-HU3, CEBEP-IOT, BOCTOK-3anan). IloHATHO, uTO M
MSTO€ U3MEPEHHE MOXKET OBbITh CYIIECTBEHHO OTAEIECHHBIM OTHOCHTEIHHO
KJIACCUYECKHUX U3MEPEHUM.

Ecnu 6b1 nsiTast KoopAMHATa ObljIa PABHOIIPABHOW C KIACCUYECKUMU, TO-
I'/1a HYy’)KHO OBbUIO OBl 3aIMCaTh 3aKOH 3aBUCUMOCTH CHJIBI OT PacCTOSHUS IS
IrPaBUTAIOHHOTO B3auMozeiicTus F ~ 1/7°. Ho B cllyuae OT/IeIeHHOCTH Isi-
TOTO M3MEPEHHs MOXKHO HaiiTn pemrenne F ~ 1/77.

BrIsicHWIIOCH, YTO MATass KOOpAMHATA MOKET M3MEHATHCS JIMIIb B He-
0onbiux npeaenax ot 0 go T. DUHINTENH NPEATOKNUT OrPaHUYUTHCS JIUILb
nepuoandeckuMu QyHkusiMu ¢ nepuoom T. Takum 06pa3oM Mup oxazaics
3aMKHYTBIM II0 IISITOM KOOpJAMHATe. B TakoM cilydae MOXHO HE OTrpaHUYHM-
BaTh JJIMHY IATOM KOOpAMHATHI BenuuuHOM T, a cuurarh ee Oe3rpaHUyHOM,
OJIHAKO CKPYYCHHOHW B criupaib ¢ mepuoaoM T. Takas Teopus Oblia mo3xke
[IOCTPOEHA, OJHAKO B HEH BO3HUKAIOT KOA(P(UIMEHTHI, KPaTHbIE 0OpaTHOU
BenmuuHe nepuoga T: 1/T , 2/T, 3/T u 1.1. CemoBaTeabHO, MBI TIOJTYYHIIN
ONpEEICHHbIE KBAHTOBBIE 3HAUCHHS.

B coBpeMeHHO! KBAaHTOBOM JJIEKTPOAVMHAMHUKE JUIsI ONIMCAHUS B3aUMO-

I[eﬁCTBHH 3apPsOKCHHBIX YaCTUI[ C 3JICKTPOMAIHUTHBIM II0JICM IMPOBOJAT 3a-

297



MCHY YaCTHBIX IIPOU3BOAHBIX BOJIHOBOM W-(i)YHKHI/II/I 10 KOOpAHWHATaM

. Ha. ——A
o 1 (ax" he v

B HHTHMCpHOﬁ TCOPUHN B IIPCAIIOJIOKCHUN 3aBUCUMOCTH OT IISITOM KOOp-

AWHATBl BCJIIMYMHBI BCCX UYCTBIPCXMCPHBLIX YACTHBIX ITPOU3BOIAHBIX 8‘1/ «

ox

2 0
HE00XO0IMMO 3aMEHUTH Ha - \/2; A,— V.
c

ox

a

ox
N3 paBeHCTBa ABYX NOCIEAHNUX BBIPAXKEHUN HAXOIUM:

iec

LI’=1,V(x”‘)exp 2\/;71)6 : (6.12)

OTCIOI[a HaXOJUM PCIICHUC
ec

2./yh

5
rJie 71 - 1eJI0e Ynclio, T - .MakcuMajbHas BeIMYMHA (JJIMHA) KOOPJIUHATHI X~ .

T=2m, (6.13)

5
C‘-II/ITaﬂ, 4dTO KOOpAMHATA X HHUKIHNYCCKU ITOBTOPACTCA, AJIA JJIMHBI OX-

HOTI'O IUKJIa HAXOJIHM:

o Amrn (6.14)
ec

5
Cpez[H napaMeTpoOB, BXOAAIINX B PCHICHUC OTHOCUTCIIBHO X TOJIBKO BC-
JIMYWHA 3apgada MOKET KBAHTOBATHCA.

CrnenoBatesibHO, CYyLIECTBYET 3JIEMEHTAPHBIN 3apsij

e:M, (6.15)
Tc

a 3apsii APYTUX YaCTUIl MOXKET ObITh KPaTHBIM 3JIEMEHTapHOMY 3apsny (Q =

ne)’™.

7 Tonb JIMpak CO3MAN TCOPHIO B3aHMOJCHCTBHS SIEKTPUIECKOTO 3apsiia ¢ MATHUTHBIM 3apsI0M,
M3 KOTOPOH CIIEMyeT, 9TO KBaHTYeTCs MMPOM3BeNeHUe 3TUX 3apsanoB. [loaTomy MoXHO mpenmnosno-
XKUTh, YTO HE MPOCTPAHCTBEHHBIH UK 7 OMpernenseT BeMUYHWHY 3apsaa e, a BEIUYWHA 3apsa
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dopmyny (6.14) MOKHO TIepenucaTh B BUJIC

2
T=4z }Lf € 22381077 . (6.16)
c hic

B ¢opmyne (6.16) 1/}_1—73/:&@1,616-1033 il - TUIAHKOBCKAs IJIMHA, a
c

¢’ /hc = o= 1/137 — mOCTOSIHHAS TOHKOM CTPYKTYPHL.

Taxum oOpazom, nepuoj 7 4pe3BbIYAHO Mall Jake M0 CPAaBHEHUIO C
aTOMHBIMU U SIIEPHBIMH pasMepaMu. [103TOMy HEyAMBHUTENIBHO, YTO NATas
KOOpJMHATA HE TPOSBISETCS B PU3NUYECKuX hopmynax.

Crnenyer ykaszaTb, YTO MHOTOMEPHBIE MOJIETN OBbLIIM BBEACHBI JUISl JICK-
BAaTHOTO OMNHCaHUA (yHIAMEHTAIbHBIX B3auMojencTBuil. CrenoBaTenbHO,
MOJIEM MOAOUPATUCH TaKUM 00pa3oM, yTOOBI Jy4Ylle YyJIOBJIETBOPSTH W3-
BECTHBIM JKCIIEPUMEHTAJIBHBIM (akTaM. BBeas dyeTBepTroe MpOCTPaHCTBEH-
HOE n3MepeHue (MATYI KOOpAMHATY BpEMEHH-IIpoCcTpaHcTBa), Kamyma cmor
OOBEIMHUTH T'PABUTALIMOHHOE M 3JIEKTPOMAarHUTHOE B3aumojencTBus. s
OOBEIMHEHUS 3TUX B3aUMOICHCTBHUI C APYrUMU (PU3NUECKUMHU B3aHMOJECH-
CTBHUSIMU HY)KHO BBECTH JOIOJIHUTEIBHBIE IPOCTPAHCTBEHHBIE KOOPAUHATEI.
Oxka3anoch, 4TO B paMKax LIECTUMEPHOIO BPEMEHU-NIPOCTPAHCTBA (CUTHATY-
pa + - - - ;- -) MOXXHO OINHUCAaTh IPABU-3IEKTPO-ciadbie B3auMoieicTBus. Te-

IIepb MaTpuna G umeer BUA:

Gaﬂ | GaS Ga 6 g aff ﬂ’a 005

G=|G, |G, G, |>| 4, |4 o, (6.17)
G 'G. G o 11 o

6 65 66 B 6
Bcenencreue cummerpun Matpuipl G paznuyHbiME OyayT ToJIbKO ee 21

KOMIIOHCHTA. I[CC}ITB U3 HUX OIPCACIIAIOT TCH30D 443, BOCEMb COOTBCTCTBY-

OIIpeneNsieT MPOCTpaHCcTBeHHbIH LUKI T [5,6]. Takyto TouKy 3peHHs MOATBEPKIAET TOT (aKT, YTO
BCE DJIEMEHTapHBIC YaCTHUIIbI, HE3aBUCUMO OT MX MAacChl, UMCIOT 3apsl, KPaTHBII 3apsmy JIeKTpo-
Ha.
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IOT JIBYM YETBIPEXMEPHBIM BEKTOPaM A, U 0, Cuntas s =05 = 0, a s 1 0y
OTBETCTBEHHBIMHU 3a 3apsijbl, Mo100HO Gopmyre (6.15) B Teopun Kamyirsl,
MOXHO TIyTeM COTJIAaCOBAHUS TEOPUHU DJIEKTPOCIA00TO B3aUMOICHCTBUS
Baitn6epra-Canama, B MIeCTUMEPHON MOJEIN HAWTH BBIPAKCHHS IS ABYX
THUIIOB 3apsA0B: ANEKTPUUECKOT0 3apsa U Tunep3apsia (Uiu NpoeKIruu 130-
CIIHHA), YTO BO3MOKHO JIHIIb B TOM CIIydae, KOLAa KOOPAMHATH X° H X 3a-
MKHYTHI.

DneKTpo-ciiaboe B3aMMOJIEUCTBHE XapaKTepHO IS JBYX KJaccoB Qep-
MHOHOB: JIENTOHOB U KBAPKOB, KKK U3 KOTOPBIX 00pa3yeT Mmaphl TpeX Io-
KOJeHU dYacTull. B0O3MOXHO, UM COOTBETCTBYIOT TpPHU JOIMOJHUTEIIbHbIE
CKPBITBIC Pa3MEpPHOCTH (DU3UYECKOTO MPOCTPAHCTBA-BpeMeHU. MHave roBo-
psi, TPaBU-3JIEKTPO-c1aboe B3aMMOJIEUCTBHE MOXHO MOMPOOOBATh OMHUCATh C
MOMOIIbIO CEMUMEPHOTO MPOCTPAHCTBA-BpeMEeHH. B oTiauune oT mectumep-
HOUM MOJeNH, KOTOpas MpeIycMaTPUBAET HAMYNE JIBYX 3apsHKEHHBIX 0030-
HoB (W™ 1 W), u oxHoro Heiirpamsaoro (Z”) 6030Ha, ceMHIMepHasi MOJICIb
MpeanoiaraeT Hajau4yue JOMOJHUTEIBHOTO TSDKEIOro HeWTpainbHoro Z(2)-
6030Ha. B3aumoneiictBue Z(2) - 6030Ha OyneT xapakTepus3oBaTh TOMOIHH-
TEJIbHBIN 3apsn. byayume skcnepuMeHThl MOKAXKYT, Kakas MOJENb JIydlle
paboraer.

[TockonbKy B TaHHOW KHUTE HE CTABUTCS 3a/laya ONMUCAHUS JIEKTPOCIIa-
6oro B3ammojeiicTBus BaitnOepra-Canama, 3aMHTEpECOBAHHBIA UYWTATEh
MOET 0OpaTUTHCS K CICIMATILHON JInTepaType. YKaxeM JIUIb, YTO MHOTO-
MEPHBINA MOJXO0/]T MO3BOJIIET MOCTPOUTH MOJIEIIb, CIIOCOOHYIO aJ€eKBaTHO OIU-
cath GyHIaMEHTAIbHBIC B3aMOICHCTBHSI.

[TapannenbHO € reoMeTpu3aldell B3auMOJCHCTBHUI pa3pabaThIBArOTCS
MOJIENIU, CIIOCOOHBIE aHAMTUYECKU OINKCATh MOBEJACHUE U B3aUMOJCHCTBUE
nosiei u gactuil. OgHAKO, HAa CETOIHS «BPEMsl KU3HI» ITHX CTaTeH HEBEIIH-

KO. 3aTo reoMCTpHUUICCKasa CTPYKTYpa HC TCPACT CBOUX HOBHHHﬁ, XO0Ts, KakK
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MBI BHUJIETH BBIIIE, 3JIEKTPO-CIa00e B3aMMOAECHCTBHE MOKHO ONMCATH Kak B
IIECTUMEPHOM, TaK U B ceMuMepHon moaenu. Ckopee Bcero, mpupoaa He 0y-
JET CTOJIb WLIeNpPOW, 4TOOBI CO3/1aBaTh JONOJHUTEIbHBIE H3MEpeHUs Oe3
HEO0OXOAUMOCTH.

Ecnu ke Mbl XOTMM aHaJIOTMYHBIM METOJIOM ONHMCaTh CHIIBHOE B3aUMO-
JeCTBHE, TO, B COOTBETCTBHE C PE3yJIbTaTaMU HKCIEPUMEHTAIbHBIX HCCIIe-
JIOBaHUH, HEOOXOAMMO 00eCTIeunTh TOT (aKT, YTO CHILHOE B3aUMOJICHCTBUC
onuceiBaeTcs B pamkax SU(3) - rpynnsl cumMerpun. Oka3anocs, AJis onuca-
HUSl T'PaBU-CUJIBHOIO B3aUMOJEHCTBUS JIOCTAaTOYHO BBIOpAaTh CEMHUMEPHOE
IIPOCTPAHCTBO-BPEMSI.

Bce cunpHO B3aMMOJAEHCTBYIOIIME YaCTUIBl HA3bIBAIOTCS aJpOHAMU
(6apnoHbl 1 Me30HBI). OHHM COCTOST U3 KBAPKOB, KOTOPBIE XAPAKTEPU3YIOTCS
COOCTBEHHBIMHU 3aps/laMH, Ha3bIBa€MbI€ 1IBETAMHU, TO €CTh, CYIIECTBYET TpU
TUIIA LIBETHBIX 3apsA10B. B3zaumonelicTBue MeEXIy KBapKaMU OpPTraHHU30BaHO
TakUM 00pa3oM, 4TOOBI cCyMMa TpeX 3apsiI0B PaBHsIIACH HYIIO, TOJ0OHO TO-
My, KaKk CyMMa TpeX IBETOB (KpacHBIM + CHHUN + 3€JIeHbIi) oOpa3yeT OebIi
uBet. J[J1 KaXkaoro U3 3TUX 3apsAI0B CYLIECTBYET aHTU3apsiA (KpacHBbIH - ro-
myOOH, 3€JIeHbIN - MyPIYPHBIA, CHHUH - )KETHIN). DTa mapa Toxke odecnedn-
BaeT OTCYTCTBHUE 3apsna (Oenbidi uBer). Tpolika aHTU3apsA0B TOXKE BMECTE
nact Oenblif iBeT. Kak BUAMM, KBapKU UMEIOT HEOOBIYHBIN 3aps/l, BETUUHHA
KOTOPOTO HE MOXET ObITh PABHOM HYJIO. IMEHHO Hanuuue KBapKOBBIX 3apsi-
JI0B C TAKMMH CBOMCTBAMM IPHUBOJUT K TOMY, YTO CHJIBHOE B3aMMOJCICTBHE
xapakrepusyercss SU(3) - rpynnoil cummerpuu. [1ockonbKy BBEIEHBI LIBET-
HbIE 3apsiJibl, TO B3aUMOJICHCTBUE MEXAY KBapKaMH Ha3bIBAa€TCsl XpPOMOJUHA-
MHKOU.

Jlnst reomeTpu3ali XpOMOAMHAMUKHA HCHOJIB3YIOT CEMHMEPHOE IpOo-

CTpaHCTBO-BpeMs ¢ paciieruiendemM 4 + 1 + 1 + 1, To ecTh Ha YeThIpEXMEPHOE
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IPOCTPAHCTBO-BPEMS U TPU CBEPHYThIE KOOPAUHATHI. B 3TOM ciyuae matpu-

oa UMECT BU:

gaﬂ /105 Ga a)a
G A 4 0 0 618
MN Gﬂ 0 o, 0 ( . )
o, 0 0 o

Cummetpus TpedyeT, UTOOBI As = 05 = @17.

Tpu AoOMONHUTENbHBIE KOOPAWHATHI B 3TOM MATpPHUIE OTIMYAIOTCS OT
TPeX MOMOJHUTENBHBIX KOOPIUHAT, KOTOPHIE HCIONB3YIOT B CEMUMEpPHOU
MOJIETIH JIJIsl ONTMCAHUS TPaBU-JIEKTPO-CIa00ro B3auMOICHCTBUSI.

Takass Momenp MO3BOJISIET OMUCATh CBOMCTBA BCEX § THUIOB TIJIIOOHOB,
y4YacTBYIOUIMX B CHJIBHOM B3aUMOJEHCTBUU MeXAy kBapkamu. IIpu stom
0Ka3aJ10Ch, YTO TPH I[BETA KBAPKOB CO3/AI0T Mapajlieib C TpeMs MOKOJICHHsI-
MH YaCTHUIl B TPaBU-JIEKTPO-CIA00M B3aUMOICHCTBUN.

Jlanee MOXHO MEXaHUYECKU CJIOXKHTH MPOCTPAHCTBA C OOpa30BaHHEM
10-MepHOTO MPOCTPAHCTBA AJISi ONUCAHUS OJHOBPEMEHHO BCEX YETHIPEX TH-
noB B3auMoneHcTBHs. OJHAKO TakOe MEXaHHMYECKOE CIIOKEHHWE HE HMEEeT
HaJEKHOTO 000cHOBaHMs. ECTh MHEHHUE, YTO MOJIHOE OMHCAHUE MOXKHO CIe-
JaTh B CEMHUMEPHOM mpocTpaHcTBe. CrenoBaTenbHO, HET YETKOro JoKa3a-
TEJIbCTBA U3MEPUMOCTH MPOCTPAHCTBA, B KOTOPOM B MOJHON Mepe MpOsBIIs-
10TCs Bce (DyHIaMEHTaIbHbIE B3aUMO/ICHCTBU.

Jlo cux mop Mbl ONHCHIBANIM TeoMeTpu3aiuio 0030HOB. [lanee Teopus
pa3BHUBaJiaCh B IUIaHE OOBEIUHEHHS] OO30HOB U (PEPMUOHOB B EAMHYIO TEO-
puto. [losiBIAIOTCS TPOMO3IKKHE MATpHIBl IJI ONMUCAHHS BCEX B3aUMOJICH-
CTBHIA, KOTOpbIE ITOKAa TPYJHO UHTEPIPETHPOBATb.

3anmadeii 3Toro paszaesna ObUIO MOKAa3aTh, YTO KPOME MPUBBIUHBIX 1JI HAC

I/IBMCpCHI/Iﬁ IMPOCTpPpAHCTBA UMCIOTCS CKPLIThIC 3aMKHYTBLIC U3MCPECHUA C OJIU-
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HOM 1uKia ~107° M. TIpu 3TOM He MCKITIOYEHa BO3MOXKHOCT CYIECTBOBAHHS
MaKpOCKOIIMYECKUX U3MEPEHUI, KOTOPBIE HE CBSA3aHbl C MATEPUAIILHBIM IIPO-
CTPAHCTBOM.

[TockosbKy MBI 3aTPOHYJIM BOIIPOCHI, CBSI3aHHBIE C CHJIBHBIM M CIA0bIM
B3aMMOJEHCTBUAMM, HMKE OylneT nmpuBeneHa MH(popmanus o0 3THX BHIAX

B3aMMOJIEVCTBUH.
6.5. CuianHoe B3auMoielicTBHe

Bce wactuipl, cocTosimue U3 KBapKOB, OTHOCITCSA K OJHOMY KIIaccy.
OpHM COCTOAT M3 KBapKa M aHTUKBAapKa, ApPyrue - U3 Tpex kBapkoB. Camble

HN3BCCTHBIC U3 ITOCJICAHUX - IIPOTOH U HGI‘/’ITpOH.

[Ipoton Hewtpon

3apsabl KBapKOB ISl IPOTOHA KOMOMHUPYIOTCS B +1, a J1s1 HEHTpOHA -
B 0.

KBapku ynep:xuBaroTcst Oiaronapsi riIr0OHaM - KBaHTaM I0JII CUJIBHOTO
B3auMozeicTBusl. [ 10OHBI, Kak U (POTOHBI - ITO YACTHULIBI CO CITMHOM 1.

VY KBapKOB €CTh JONOJHUTENbHBIA BUJ 3apsia, KOTOPBIM Ha3bIBaeTCA
«uBeT». B IpOMU3BONBHBIE MOMEHT KBAapK MOYKET HAaXOIWUTHCS B OJAHOM M3
TPEX COCTOSIHWM, WU LBETOB - K, ¢, 3 (KpacHbI, CUHUM, 3€JICHBINA, HA aH-
TJIMMCKOM si3bIKE 7, b, g - red, blue, green). [Ipu noriomeHnn Uiy UCIycKa-

HHWHU I'IFOOHA OBCT KBAPKa MOKCT U3MCHUTHCA, HAIIPUMCP:

u(b) — g(b,r) + u(r)
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d(r)+ g(b, 7)) — d(b) (6.19)

['mooHBI MOTYT OBITH 8 COPTOB, B 3aBUCHMOCTH OT TOTO, KaKHe I[BETa
OHM CBA3bIBaIOT. HampuMep, eciau KpacHbIli KBApK CTAaHOBUTCS 3E€JEHBIM, OH
BBIIYCKAET KPACHO-AHTU3EJIEHBIN TJIFOOH. TaKOM! TIIFOOH MOXET MOTJIOTUTHCS
3€JIEHBIM KBAPKOM, KOTOPBIN MOCJIE 3TOTO CTAHOBUTCS KPACHBIM.

['J1100HBI - YacTULBl CO CIMHOM J = | U HyJIeBOH Maccoii”, MIEPEHOCAT
CUJIBHOE IIBETOBOE B3aMMOJIECHUCTBUE MEXY KBapkaMu. [Ipu ncnyckanuu nim
NOTJIONIEHUHU TJIFOOHOB KBApKU MEHAIOT CBOW UBET. IIpu 3TOM npyrue kBal-
TOBBIE YMCIIA KBAPKA U €r0 apoMaT . He M3MEHSIOTCA. | TIOOHBI HMEIOT IIBeT.
13 Tpex mBeToB (r, b, g) U Tpex aHTHUIBETOB (7, b, T) MOXKHO COCTABHTh

Ta6JII/IHy BO3MOJKHBIX KOM6HHaHHﬁ I''TFOOHOB.

Tabnuna 6.1. KomOuHaMu U3 BETOB ¥ AaHTUIIBETOB, KOTOPHIE HECYT TITFOOHEI.

r b g
7 rr 7b rg
- _ _ _ (6.20)
b br bb bg
g gr gb gg

(DaKTI/I‘{CCKI/I, OOMEH TaKMMH TJIIIOOHAMH MCIKAY KBapKaMHW OIIMIICT
MCIKKBAapPKOBOC BBaHMOHeﬁCTBHe. OI[HaKO, B KBAaHTOBOM XPOMOJANHAMUKCE,
KaK 1 B KBAaHTOBOM MCXAaHHKC, OIIMCAHUC BBaHMOHCﬁCTBHH IMPOUCXOIUT C UC-
IIOJIB30BaHHUECM BOJHOBBIX (I)YHKHPII)'I, CUMMCTPUA KOTOPBIX AOJIZKHA COOTBCT-
CTBOBAaTb CUMMCTPHH JIOKAJIBHOI'O ITPOCTPAaHCTBA. HOBTOMy CHa4aJla HaXOAT

JUHENHHbIe KOMOMHAIIMKM BOJHOBBIX (DYHKIIM, KOTOpbIE Obl yJIOBIETBOPSIIU

7 JIoBONBHO CTPAHHBIM BBITISNT YTBEP/KACHHE O HyJICBOM Macce TIIOOHOB, T.K. B 9TOM CIydac
BHPTyalbHAs YacTUIA HE MOXET OCYIIECTBIATH CBA3bIBaHME dacTuil. CKopee MOXKHO TOBOPUTH O
HYJICBOW Macce MOKos, Kak JUis poToHa. B TakoM ciryuae HEBEpOSITHO, YTOOBI TIFOOH TIEPEHOCHIT
HE TOJIbKO CIIMH, a ¥ [IBETHOU 3aps/I.

% Apomar - obmiee Ha3BaHHME JUIA Psa KBAHTOBBIX UHCEN, XapaKTEPU3YIOIIMX THI KBapKa HIH
JIENTOHA.
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YCJIIOBHUIO 3aJga4vu. U3 9JICMCHTOB, HC PAaACIIOJOXCHHBIX Ha JAuaroHalin

TabJ1. 6.1, MOKHO COCTaBUTH 6 Pa3INYHBIX [IBETOBBIX KOMOMHALMIA:
g1 = (rb+bF)/V2 g, = —i(rb —bF)/V?2
g1 = (rg+g7)/V2 g5 = —i(rg —g7)/V2 (6.21)
g6 = (bg +gb)/V2 g = —i(bg — gb)/V2
U3 Tpex >JIEMEHTOB, PACTOJNOKEHHBIX Ha nuaronamu (7r, bb, gg)

MOXHO TMOCTPOUTH 3-He3aBUCHMBIE OecliBeTHBIE (Oesble) KoMOuHauu. [[Be
U3 HUX:

gs = (rF —bb)/V2  gs = (rF +bb —2g3)/V6 (6.22)
SBIIAIOTCS IEPEHOCYMKAMU B3aUMOJCHCTBUSA, a TPEThS

( rT + bb - gf})f V3 (6.23)

SBJICTCS TMOJTHOCTHI0 CUMMETPHUYHON OTHOCUTENILHO I[BETOB U MPEACTABISAET
u3 ce0s1 OecIBETHBIN 1[BETOBOM CUHIIIET. CUUTACTCS, YTO YACTHIIA, MMEIOIIAast
TaKyl0 I[BETOBYIO KOMOMHAIIMIO, HE MOXET ObITh MEPEHOCUYUKOM I[BETHOTO
B3aUMO/ICHCTBUS MEXKly KBapKami [7,8].

[ToHSTHO, YTO TIpHUBEICHHBIE KOMOWHAIIUU MOXKHO IUKJIHYECKU (r — g
— b — r) nepectaBiATh. [Ipy 3TOM MoOMeHsIETCS 3aIUCh 711 BCEX KBapKOB,
KPOME MTOJTHOCUMMETPUIHOTO.

Tpu nocnennue BoMHOBBIE (HYHKIIMU KBAPKOB B3ATHI [0 aHAJIOTHH C 3a-
MUCSIMU BOJHOBOHM (DYHKLIMHU TpeX B3aUMOJACHCTBYIOUIMX aTOMOB (HampuMep,
fiona). Ilpu 3TOM mMOTHOCMMMETpHYHAS KOMOWHAIMS JaeT MHUHUMAIbHYIO
SHEPrUI0 COCTOSHUS, aHTHCUMMETPHYHAs (gz;) COOTBETCTBYET OTCYTCTBHUIO
DHEPrUM CBS3BIBAHUS, 4, CIEA0BATEIHHO, HEU3MEHHYIO YHEPTHIO0 COCTABHBIX
qacTel, a TPEThA (gg) - PA3PHIXIISAIONIAs, TIOBHIIIAET YHEPTHIO COCTOSTHHSL.

J171s TOro 4TOOBI CBSA3BIBAHUE MPOU30IILIO0, HEOOXOANUMO, YTOOBI SHEPTHUS

KBapKa IIIIOC BUPTYAJIbHOI'O I'NIIOOHA IMPEBLIIIAIa S9HCPIrud KBapKa. CJICI[yeT
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[oJlaraTh, YTO B CJIy4ae MOJHOCHMMETPUUYHON BOJIHOBOM (DyHKLIMHU TIIFOOHOB
CyMMapHasi SHEpPIusl HE OTJIMYAeTCsl OT JHEpPruu KBapka. B Takom ciydae
[OJJHOCUMMETPHUYHBIN TJIFOOH HE CMOXET 00€CIeUnBaTh CBSI3bIBAHUE MEXKITY
KkBapkamu. M oTCcyTCcTBHE B3aMMOJCHCTBHS B TAaKOM cliydae OyAeT He B IIBe-
TOBOM KOMOMHALIMM, a B DHEPrHMHM KBapKa IUIIOC BHPTYaJbHOTO TJIIOOHA.
KBapku g; U gg TOXKE HE NMEPEHOCAT I[BET, HO CBA3BIBAaHHE 00ECIEUMBAIOT.
MosHO cunTaTh BCce 8 KOMOMHAIMI TITFOOHOB BO30YXICHHBIMU COCTOSIHHSI-
MU OCHOBHOTO IIOJJHOCUMMETPUYHOI'O COCTOSIHUS, YTO M IIO3BOJIIET UM
y4acTBOBATh B CUJILHOM B3aUMOJIEUCTBUMU.

Wrak, onucanre MEXKBAapKOBOIO B3aWMMOJEHUCTBUS MPOUCXOAUT HA UH-
(OopMallMOHHOM YpPOBHE.

Takum oOpa3om, nBe NEpBble KOMOMHAIIMKA JUArOHAIBHBIX 3JIEMEHTOB
(g3 M gg) HE SABIAIOTCA CUMMETPUYHBIMU OTHOCUTEIBHO I[BETOB U BMECTE C
IIECTHIO HEAUATOHAIIBHO PACIIOIOKEHHBIMU KOMOUHALIUSAMU IIPEJICTABISIOT 8
TUIIOB BOJIHOBBIX (DYHKIHUH TJIFOOHOB - MEPEHOCYMKOB CHUIIBHOTO LIBETHOTO
B3aUMOJEHCTBUSL.

Jlerko BUAETH, YTO BOJHOBBIE (PYHKIIMH g; U g, 00ECIIEUNBAIOT B3aUMO-
AeCTBHE MEXTy KPAaCHBIM M TOTYOBbIM KBapKaMH, g4 U gs - MEXKAY KPAaCHBIM
U 3€JIEHBIM, g¢ U g7 - MEXKAY CUHUM U 3eleHbIM. QYyHKIUA g3 ONKUCHIBACT B3a-
MMOJIEHCTBUE KPACHOTO M CHHEr0 KBapKoB 0e3 M3MEHEHHus IBeTa. AHalo-
I'MYHO, (DYHKLHUS gg ONMMCBIBAET B3aUMOJECHCTBHE BCEX TPEX I[BETOB KBApKOB
0€3 U3MEHEHMSI LIBETA.

[TockonbKy TIIOOHBI, B OTIAMYKE OT (DOTOHOB, UMEIOT IIBETA, TEOPHS J0-
IIyCKAET, YTO I HUX BO3MOXKHBI IIPOLECCHI UCITYCKaHUs IIFOOHOB IUIFOOHA-
MU U B3aUMOJCWCTBHE MEXIy AByMs rirooHamu. OnHako, Takoil s¢¢ekt
BO3MOXKEH HE JUI BUPTYaJlIbHBIX, a JUIsI peallbHBIX IIIOOHOB. [loaToMy Takoe

BBaHMOHCﬁCTBHC HC O6Hap}7)KI/IJ'I HH OOUWH SKCIICPUMCHT.
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B3anmopneiicTBue € y4yacTMEM TJIFOOHOB OTBETCTBEHHO 3a YAEpPKAHUE
KBapKOB BHYTpH aJ[poHa. B oT/inuKe OT KOHCTAHTHI 3JIEKTPOMArHUTHOTO B3a-
UMOJEHCTBUS, KOHCTAHTA CUJIBHOTIO LIBETHOW B3aMMOJEHUCTBUS PACTET C yBE-
JUYEHUEM PACCTOSHUSI MEKy KBapKaMH.

['r0OHBI UTPAIOT CYIIECTBEHHYIO pOJIb B (DOPMUPOBAHWHM BHYTpPEHHEU
CTPYKTYpPBI aJipoHOB. 13 mpolieccoB rIyOOKOHEYIPYroro paccesiHusl YacTHIL
Ha HYKJIOHAX CJIEyeT, YTO MPUMEPHO MOJOBUHA SHEPrUU HYKIOHA MPUXO-
JIUTCS HA TJIOOHBI.

Hanuune KBapKOB MOJIHOCTHIO OOBSACHAET HAIMYME MATHUTHOTO MOMEH-
Ta y npotoHa (2,79275-u,) n neritpona (-1,93-p,).

B To Bpems kak BenMyMHA 3JIEKTPOMArHUTHOTO B3aUMOJICUCTBUS XapaK-
Tepusyetrcss KoHcTanTou 1/137,03597 (sT0 kBagpaT amIuTyAbl (-
0,08542455) noryonieHus: Wik U3IydeHHs (OTOHA AJIEKTPOHOM), BEIIMUUHA
CUJIBHOTO B3aUMOJECHUCTBUS ONPEAECISAETCS IIIIOOHHOM KOHCTAHTOM g, KOTOpas
CYLIECTBEHHO IPEBBIIIAET BEJIUYMHY KOHCTAHTHI 3JIEKTPOMArHUTHOTO B3au-

MOJIEUCTBUAL.

PaccmarpuBas cunbHOE B3aMMOJEHUCTBHUE, Mbl OTJIA€M JaHb COBPEMEH-
HOMY COCTOSIHMIO paccMOTpeHusi mpobiembl. Ha camom ke gene TepMuH
«CUJIBHOE B3aWMOJICMCTBUE)» BO3HUK ISl ONUCAHUSI BHYTPUSICPHBIX MPOLIEC-
COB B3aUMOJICUCTBHS 32 CUET MEXKHYKJIOHHOIO MEepeHOoca T-MEe30HOB (MHO-
HOB). bonee Toro, BUpTyalibHbIE TMOHBI, OTBETCTBEHHBIE 32 CUJILHOE B3au-
MOJICHICTBHE B aTOMHBIX Sipax, ObUTH BBIJCICHBI B CBOOOJTHOM COCTOSIHHH,
YTO MO3BOJIUIIO U3YUYHUTh UX (U3HUECKHE XapaKTepucTuku. [loatomMy B naH-
HOU TJIABE HY>KHO HU3JI0KUTh U CUJIIbHOE B3aUMOJIEVCTBUE, KOTOPOE MTPOUCXO-
muT B Mupe-4 Mexy TsSKeNIbIMU YacTulaMu (0aproHaMM) ¢ y4acTHEM Me-

30HOB.
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Bbapuons! cocTosT U3 Tpex KBapkoB. Bce OapuoHbI, UMEIOIINE CIIUH Y2 1
81 3
OaproHHOe uKcio 1, 0O6pa3yroT okTeT. Bce GapnuoHbl, UMErOIIUE CIUH ~/,,

o 82
00pa3yroT OapuOHHBIN JEKYIUIET

S=0

/\
\/

Q=-1 Q=0

>
"
+

(okTeT) (mexymier)

3nech BBeJAEHBI 0003HAUYECHUA: S - CTPAHHOCTH (KOJMYECTBO CTPAHHBIX
KBapKoB), Q - 3apsa YaCTULIBL.

Yactuna {2 COCTOUT U3 TPEX OJUHAKOBBIX S- KBAPKOB, C OJIMHAKOBBIMH
CIIMHOBBIMH KBAHTOBBIMH 4uciIaMu +%. UtoObl mpunnun [laynn He Hapy-
I1aJICSI, BBEJIM JOIOJIHUTEIbHBIE KBAHTOBBIE YMCIIA - IIBETA: KPacHbIM, 3eje-
HBII, CHHU, KOTOPBIE B CyMMe€ JTal0T OEJbIil LIBET.

[lepeHocurkamMu B3aMMOJECHCTBUS MEXAYy BCEMU Ha3BaHHBIMU OapHoO-

HaMu SABJIAIOTCA MC30HBI - 6030HBI, COCTOAMMC U3 IBYX KBAPKOB!:

8! [TockonbKy 3aps XapaKTepH3yeT OIpe/eIeHHOe B3aNMOIeHCTBHE, a COOTBETCTBYIONIETO GapH-
OHHOMY 3apsAly B3aMMOJEHCTBHS HE CYLIECTBYET, TO BMECTO TEPMHHA «OapHOHHBIN 3apsay» co-
BpeMeHHas (HU3MKa ONEPUPYET APYTUM TEPMUHOM - «OapHOHHOE YHCIIO». DTOT TEPMHUH BBEACH C
OTKpPBITHEM KBApPKOBOH CTPYKTYpHI OaproHOB. [IpHHATO cunTaTh, 4TO GApHOHHOE YHCIIO PaBHACT-
Csl TPETU OT pasHHULBI MEXKIY YUCIOM KBAapKOB M aHTHKBApPKOB, COCTAaBIAIOMUX OapuoHbl. [lo-
CKOJIBKY TMPOTOH M HEUTPOH COCTOSIT U3 TPEX KBApKOB, HX OAPHOHHON YHCIIO paBHO eauHMIE. Me-
30HBI COCTOAT M3 KBapKa W aHTHUKBApKa, II03TOMY OapHOHHOE YHCIIO paBHO Hyio. Cremyer oTMme-
THTB, YTO TAKOW KBAapPKOBBIH cOCTaB 0ApHOHOB SIBISETCS TPyOBIM NPHOIIDKEHUEM. DTO CIEayeT n3
TOro (axTa, YTO MPH B3aUMOACHCTBHU NMPOTOHOB BBICOKHX SHEPTUH BO BCTPEUHBIX MTyYKaX cpazy
co3maercs OOJNBIIOE KOJMYECTBO HOBBIX dJIEMEHTapHBIX dacThl. CKopee BEpHO Mpe/CTaBICHHE
I'epioBuHA 0 BHYTpEHHEM COCTaBe HMPOTOHOB (TJIaBa 4), B COOTBETCTBUH C KOTOPBIM B COCTaBe
npoToHa umeercs okoao 6000 vactuil.

% IpuBeneHHbIC PHCYHKH B3ATHI U3 Bukumeun.
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Me30HEbI - HeCTaOUITbHBIC YACTHUIIHI.

BonnoBast pyHKIMS cucTeMbl 0030HOB CUMMETPUYHA OTHOCUTENBHO Te-
PECTAaHOBKH YaCTHII.

Bo3onbl nogunHAOTCA cratucTuke bo3e — DHIITEHHA: B OTHOM KBaH-
TOBOM COCTOSIHUM MOKET HAXOJMTHCS HEOTPAHUYEHHOE KOJIMYECTBO OJMHA-
KOBBIX dacTuil. K 6030HaM OTHOCSITCS: TUMIOTETUYECKUN TPAaBUTOH (CIUH 2),
dotor, W* u Z° - 6030HSHI, ITFO0HEI (CTTHH 1), ME30HBI M ME30HHBIE PE30HAH-
col (ciuH (), a TakKe aHTUYACTHUIIBI BCEX MEePEUUCIEHHBIX YacTHIl (Tab. 6.2)

Hcxons U3 COOTHOILIEHUS HEOTPEAEIIEHHOCTEN
At-AE>h

HalJIeM pacCTOsIHUE, HA KOTOPOE MEPEMECTUTCSI BUPTyaJIbHbIN 0030H 3a Bpe-

M At

peet= o (6.24)
AE

2
m.c m.c
a a

OT0 paccrosiHue U OyAeT paanycoM B3auMOJAeWcTBUs YacTull. Eciau 60-
15
30HOM SIBJISIETCS TUOH (M = 273 m,), Tor=8,9-10"" M.
. 17
B cnyuae ciaboro B3aumopeiicteust (W™ - 6030H) » = 1,5-107 " M. Ctouib

MaJIo€ pacCTOSIHHUEC U 06YCHaBJ'II/IBaCT c11a00CTh BBaHMOHCﬁCTBHH. HOC—)TOMY
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HeUTpoH pacmagaercs 3a 881 c. I[loatoMy M HeUTpuHO cIab0 B3aUMOCH-

CTBYCT C BCHICCTBOM.

Tabmuma 6.2. ®u3znueckre XapakKTepUCTUKH 0030HOB M B3aUMOJCHCTBHE, KOTOPOE
OHM NIEPEHOCHT.

Ha3zBanue 3apsn (e)) Cnun |Macca (I'B/c?) [Tepenocumoe B3auMoaencTBre
DoToH 0 1 0 DNeKTpOMarHuTHOE
T +1] 0 0,1395 CrnbHoe
7 0 0 0,1349
= +1 1 80,4 Crnaboe
7° 0 1 91,2 Cnaboe
I'moon 0 1 0 CuibHOE
bo3on Xurrca 0 0 >112 ITone Xwurrca

HNuTepecHo npoananu3upoBath ¢popmyiy (6.24) mis 31eKTpOMarHuTHO-
ro B3aMMOJIEHCTBUS, IOCKOJIbKY Takasi HH(OpMalus OTCYyTCTBYET B HAyYHOU
1 yueOHOI1 IuTepaType.

[TockonmbKy Macca GpoToHa paBHA

_hv
m(b—z

0 r=-= 1.
%

Ecnm MBI mMeeM J1e710 CO CTalMOHAPHBIM AJIEKTPUYECKUM TIOJIEM, TO V =
0, a A—oo. CremoBaTenbHO, B CIy4dae CTAIMOHAPHOTO AJICKTPHUECKOTO IO
paanyc B3auMOICUCTBUS OECKOHEUHO OOJIBIION.

DTOT pe3ysabTaT MO yMOJYaHUIO O00O0OIIAeTCs Ha SJIEKTPOMATrHUTHBIE
TIOJIS1 TIPOM3BOJIBHBIX YACTOT, CUUTAsI X CBOMCTBA OJMHAKOBBIMHU.

B03MOXHO, TPUYMHON TaKOTO OTHOIICHHS K BEJIMYMHE pajuyca dJIeK-
TPOMArHUTHOTO B3aMMOJICUCTBUS SIBISETCS TOT (DaKT, YTO OMHUCHIBAIOTCS

TOJIBKO BSaHMOHCﬁCTBYIOMHC CHCTEMBI, COCTOAINIUE H3 CTaOMIIBLHBIX 3apia-

ZKCHHBIX 4YaCTHII. B Ttakom ClIydac OSJICKTPOCTATUYCCKOC BBaHMOHeﬁCTBHe
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MEXAY HUMU 00YCIIOBJICHO BUPTYyaIbHBIMU (POTOHAMHU, UMEIOIIIMMH YaCTOTHI,
BEITMYMHA KOTOPBIX OJIM3Ka K HYJIIO.

OpHako CylIecTBYeT MHOTO HECTAOMJIbHBIX 3apsKEHHBIX 4acTHll (THO-
HbI, MIOOHBI, THUIIEPOHBI U T.[.), XapaKTEPU3YIOIIUXCA MAJIbIM BPEMEHEM
®u3HA. B TakoM ciydae, kak ciemyeT u3 Gopmyibl (6.24), paguyc dIeKTPo-
MAarHUTHOTO B3aMMOJEHCTBUSI HE MOXKET ObITh OeckoHeuHO OosbimuM. Jlo-
TUYHO MPENOJIOKHUTh, YTO B TAKOM ciiydae (opmyiia st ONMrMcaHus B3aUMO-
JNEUCTBUA MEXIY 3apshKeHHbIMU dacThiiamu (3akoH Kynona) OyaeT umeTh

BU/I

f= oy (=),

4TEET2 cT

r7ie T — BpeMs *KU3HM YacTullbl. Hanmpumep, 11t 3I€KTpOCTaTUYECKOTO B3au-
MOJEHCTBHS MEXKIY T - ME30HOM M SIEKTPOHOM (ECITH CO3JaTh COOTBET-
CTBYIOIIIMH aTOM) paJuyC B3aWMOJACHCTBUS Oylne paBHBIM F» = CT =
3'108-2,6'10'8 M = 7,8 M. KoHeuHO, Takasi BeIMUMHA PaJInyca 3HAYUTEIIHHO

MIPEBBINIAECT AaTOMHBIE PA3MEPHI, IIOATOMY €€ TPYIHO 3a(hUKCUPOBATH.

BbaproHbl 1 ME30HBI BMECTE COCTaBJISIFOT TPYIITY aApOoHOB. DU3HYECKUE
JTaHHBIE IS aAPOHOB MPUBEACHBI B Ta0. 6.3.

B Tabnuiie comeprkarcs naHHbBIE TSl YaCTHUIL, B CTPYKTYPE KOTOPBIX €CTh
nepBbie TPU KBapKku (Jerkue kBapku). [IoHATHO, 4TO ecTh Oojblas cepus
YaCTHII, B COCTaB KOTOPBIX BXOMST U TSKEIbIE KBAPKHU.

[TocKOJIbKY YacTHUIlbl UMEIOT BHYTPEHHIOIO KBAPKOBYIO CTPYKTYpPY, TO
OHHU MOTYT OBITh U B BO30Y)KJICHHOM CHHIJICTHOM HWJIM TPUILJIETHOM COCTOSI-
HUU (PE30HAHCHI).

Bpewms xu3znu T ¥ T ME30HOB 2,6 10°® ¢, am’- me3oHa — 0,8 10" ¢.

CuiibHOE B3aUMOJICHCTBHE TMPOSBIISICTCS BCJIEACTBHE TOTO, YTO OJIMH

o -23
HYKJIOH M3JIy4aeT T-ME30H, a BTOpoi ero moriomaet 3a 10 c. Takue 4a-
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CTHIIbI Ha3bIBAIOTCS BUPTYaTbHBIMH. UTOOBI CIICNIaTh 3TH YaCTHUIIBI PealIbHbI-
MH, UX HEOOXOJIMMO OCBOOOJHTH OT B3aUMOJCUCTBUSA C HYyKJIOHaMu. J[is
3TOr0 HEOOXOIUMO MPEIOCTABUTH MTMOHY YHEPTHUIO IS MTPEOI0JICHUS paOOThI
BBIXO/Ia ¥ TIOJyYCHHsI KWHETUYECKOM dHepruu (aHayior Gororddexra).
B pesynbrare BUPTYaIbHBIX MTPOIIECCOB HYKJIOH OKA3bIBACTCS B IIyOE U3
HOHOB,
peom+n),
n< (p+m),
p<(pt+n°), (6.25)
ne (n+n),
KOTOpBIC 00pa3yroT MOJIe SIICPHBIX CHIL.
[ToriomeHre TUX ME30HOB JIPYTUMH HYKJIOHAMH TPUBOJIUT K HYKJIOH-
HYKJIOHHOMY B3aHMOJICHCTBHIO, TO €CTh K ITOSIBJICHHIO SJICPHBIX CHIL.
ptneo@m+n)+neon+(@+n) o n+p
ntpeoptn)tpeopt(ptrn)eptn
prpeo(rn)tpeopt(ptrn’)optp (6.26)
ntneom+n)+neont+t(m+n’)on+n
Tenepb MOCMOTPUM Ha B3aMMOJCHCTBHE MEXTy HYKIIOHAMH Ha ypOBHE
KBapKOB.
[Mockonbky p =uud, n=udd, 7" —ud, n =ud, 7’ =uwi —dd , To >T1n
peakiuu OyayT UMETh BHI:

uud +udd <> (udd +ud )+ udd <> udd +(ud +udd) <> udd +uud. (6.27)

31ech B HOJIe NPOTOHA MIPOMCXOAUT POKIEHHE BUPTYaIbHOTO ITHOHA T,
KOTOPBII MEPEHOCUTCS 10 HEUTPOHA, MMpeBpalias ero Ha NPOTOH BCIEICTBUE
aHHWTWIAIMA KBapKa d HEMTPOHA C aHTUKBAPKOM d MHOHA. [Ipu 3TOM u-
KBApK, BBIJICIUBIINNICS U3 NMMOHA, OKA3bIBAETCSI B COCTaBE TOJIBKO YTO 0Opa-

30BAHHOT'O ITPOTOHA. HOCKOHbe IIpU 3TOM IMHMOH HAXOJIHUTCSA B BUPTYAJIbHOM
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COCTOAHUHU, TaKasd aHHUTWIIOWUA HC COIMPOBOXKIACTCA BBIACICHUCM OHCPIUH,

TO €CTb U3JIYUCHHECM Y-KBAHTA.

Tabmuua 6.3. Knaccugukamus agpoHOB.

CumBOII Macca (B DneKkTpu-
[ pynna Haspanne DIIEKTPOHHBIX [4ecKul 3a- |KBapKOBBIN COCTaB
pyn qacruipr  |1ACTH- |AHTHYA-
la CcTHIA Maccax) P
n 264,1 0 7" =it —dd
[TroHBI T - = R
T T 273,1 I -1 7 =ud, © =ud
n — _
Me3ousl i vesomer K : K 966,4 1 -1 us
K 974,1 0 ds
JTa-Hyllb- — _
N n’ 1074 0 7’ = cluit + dd )+ ¢,(s5)
[Ipoton p 1836,1 | uud
HeliTpon n 1838,6 0 udd
Jlmbna- A 2183,1 0 uds
THITIEPOH
T 2327,6 1 -1 uus
CurMa- 50 23336 0 uds
baproHbl [rUTIEPOHBI —
)y 2343,1 -1 1 dds
Kcw- 2 2572,8 0 uss
CUIIEPOHBI = 2585,6 -1 1 dss
Omera-
MUHYC- Q 3273 -1 1 SSS
CUIIEPOH

OOMeHHO€e B3aMMOJIEHCTBHE MEX]1y THIIEPOHAMHU MPOUCXOIUT C yUaCTHU-
€M TSDKEITBIX ME30HOB, B COCTABE KOTOPHIX €CTh TsDKEJbIe KBapku. MHade ro-
BOPsI, KBAPKOBasi CTPYKTypa OapMOHOB OIpE/eIiIeT MPUPOIY ME30HA - Mepe-
HOCUYHKA B3aUMOJCHUCTBUS.

[logpoOHO B3aMMOJIEWCTBHE MEXIAYy IPOTOHOM M  HEUTPOHOM
n=("d(r)+ “u(gyt “d(b)) npu yuactum raooHoB B CTaHIAPTHOH MOAEIH
ONMCBIBAETCS CIAEAYIOIIMM 00pa3oM.

a) N3JIYYCHUC I'NTFOOHOB C UIBMCHCHHECM LIBCTA KBApPKa:

"u(g) — 'g(g.7) + "u(r)
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“d(g) — 'g(g,F) + d(r) (6.28)

0) MOTJIOIIEHUE IPYTUM KBAPKOM IIFOOHA C U3MEHEHUEM I[BETa KBapKa

Tu(r) +'g(g,7) = "u(g)
Td(r) + g(g,7) — "d(g). (6.29)

CrnenoBaTesbHO, IEPEHOC TIFOOHOB MPOUCXOJUT TOJIBKO B CHHIJIETHOM
nape kBapkoB. [Ipu 3Tom criuH kBapka (-)2) U €ro IIBET 0Ka3bIBAIOTCS KECTKO
3aKPEIUICHHBIMU U NEPEHOCATCS OJHOBpPEMEHHO. TakuM oOpa3om, CIUH Iie-
PEHOCHUTCS C MEPBOT0 KBapka Ha BTOPO, CO BTOPOTO Ha TPETUM, C TPETHETrO
Ha TEPBBIA U Tak jaanee mo Kpyry. [Ipu 3Tom ObICTpBIA 0OMEH MPOEKIHUSIMU
CITUHOB OCTABJISICT CYMMAPHBIN CITHH MMOCTOSTHHBIM M PABHBIM /5.

B) mpeoOpa3oBaHUE BUPTYyaIbHOrO 0030HA - TJIIOOHA HA BUPTYAIbHYIO
IBETHYIO TIapy KBapK-aHTUKBAPK B TPHUIUIECTHOM COCTOSIHUHM (CyMMAapHBIN
cnuH = 1):

'g(b,7) — '["d(b) + " d(7)]. (6.30)

3/1ech BO3HUKAET BOIPOC: MOKET JIM BUPTYaJIbHBINA TJIFOOH IPEBPATUTH-
Csl B LIBETHYIO Mapy KBapKOB B TPUILIETHOM BUPTyaJlbHOM cocTosiHuu? B HO-
BOM Mojenu (cM. rnaBy 9) takas peakuus HeBo3MoxHa. Ckopee, BUPTYyalib-
HOI apoi KBapKoB (IIMOHOM) MOKET OBITh TOJBKO OecLBETHBIN (Oeblii) 00-
30H.

') IpH TOCJIEI0OBATEIbHOM IpoTekanuu peakuuit (6.29) u (6.30) kBapk
“d(b), wanyuus rmoon 'g(b,7), ctanx kBapkoM ~d(r). CleI0BaTebHO, B 9TOM

“u(g)y+ “d(r). TlonsiTHO, YTO

cllydae CTano 2 OJMHAKOBBIX KBapka d(r)+
MakKoil KeapKoewvlil cocmag HyK10Ha Heeo3modcen. 11oaToMy u npeodpaso-
BaHWE M3JIYYCHHOTO TJIIOOHa HAa BUPTYAJbHYIO IIBETHYIO Napy KBapk-

83
AHTHKBAPK B TPUILICTHOM COCTOAHUU HEB603MOINICHO . O,IIHaKO B CTaHIlapT-

% B KBaHTOBO} MEXaHHKE BEPOATHOCTh KBAHTOBOTO IMEPEX0/a BBIPAKACTCS MHTEIPATIOM, B KOTO-
pPOM ToABIHTETpaibHas (HYHKIUS COJEPKUT BOTHOBBIE (DYHKITUM HAYAIHHOTO W KOHEYHOTO COCTO-
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HOM MOJENIM ATOT BOMPOC OOXOISAT BBEIECHUEM OTIIEJICHUS OJHOTO M3 JIBYX
TOIECTBEHHBIX KBAPKOB ~d(r), KOTOPHIi MPH 3TOM OOMEHHBACTCS C KBap-
koM “d(b), BXOJSIIEM B COCTAB BUPTYAIBHOIL APBI, TO €CTh, 00BEINHICTCS C
AHTHKBApKOM ~ d (), 06pasys BUPTyalbHbIH MMOH T° B CHHIIETHOM COCTOS-
Hi. OcBOGOXK ICHHBII KBapK ~d(b) NPUCOSTMHACTCS K JAPYTHM JBYM, 3aMBbI-
Kast Tpoiiky kBapkoB ~d(b)+ “u(g)+ "d(r) ¢ cyMMapHBIM CITHHOM Y.

1) maou ©° (“d(r)+ " d(7)) nepenocurcs na nporon p' = (“d(g)+ u(r)+
“u(b)). TIocKONBKY MKy KBAPKAaMH, BXOISIIHMU B COCTAaB MPOTOHA, IIPO-
UCXOJUT MOCTOSTHHBIM OOMEH TIF00OHAMU, TO CIIMHBI KBAPKOB IMOCTOSIHHO Me-
nstores. Jlanee muon n° (d(r)+ “ d (7)) B3anmmoneiicTByer ¢ kBapkom d(g)>.
Ilpu 5TOM B pe3ynbTaTe 0OMEHAa KBApKAMHU BBLICIACTCS KBApK ~ d(r), KOTO-
pBIN CTAHOBHUTCSA COCTaBHOM YaCThIO MPOTOHA, & BUPTyalbHAasl Mapa KBapKOB
(“d(F)+"d(g)) oxa3pIBaeTCS LBETHON B TPHIUIETHOM COCTOSIHHH, B PE3Yyilb-
TaTe dero mpeBpalacTcs B IIOOH 'g(g,7), mpeBpamaomuii ~d(r) Ha
%d(g). Takoli CIOXHBIM Mpolecc BBEACH ISl TOr0, YTOObI CUMMETPHU30BaTh
poLecchl MpeoOpa3oBaHus INIIOOHOB Ha Mapy KBAPKOB M MpPeoOpa3oBaHUs
napbl KBapKOB Ha TITIOOH.

Wrak, TIII00H TIpeBpaTUiica B apy KBApKOB, a Mapa KBapKOB HA TIIIOOH.
A 4TO K€ BBI30BET CHJIbHOE B3auMojieiicTBue? BeposaTHO, 3TO BpeMst OT POK-
JCHHSI TJIOOHOB K TOTJIOIIEHHUIO TIIIOOHOB MOCIE TMepeHoca nuoHa. B Takom
ciy4yae JUisl TOAJAEpPX aHUS CHIIBHOTO B3aMMOJIEUCTBHS Ha TMOCTOSSHHOM
YpPOBHE HEOOXOAMMO, YTOOBI cpa3y mociae 0OMeHa MUOHOM POJMIICS HOBBIN
LIUKJI 0OMEHA THOHOM.

Ecnu ritooH B peakiuu B) pacrnaiaercs Ha Mapy u - KBapKoB

'g(b,7) — '["u(b) + “u(F)],

SITHUM, a Tak)Ke ONepaTtop KBAaHTOBOro mepexoja. [Iockonbky KOHEYHOE COCTOSIHHE HEBO3MOXKHO,
TO HEBO3MOXXCH M KBAHTOBBIH MTEPEXO.
¥ Y10 BI3BIBaET TAKOI 00MEH, HEITOHSATHO.
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Toraa oobenuHeHue d(r) + i (;7 ) JacT MMOH T , @ BMECTO HEHUTpoHa 0Opa-
3yeTcsl IPOTOH
T+ "u(e+ "ub)=p'

IIpy 5TOM NHOH T MEPEHOCHTCA HA MPOTOH p , IpeBpalas ero Ha
HEUTPOH A.

IIpoBOs aHAIOTMYHOE PACCMOTPEHUE HAa IPUMEPE IPOTOHA, JIETKO
YCTAHOBUTH BO3MOKHOCTb CO3JaHMS MHOHA T U MPeo6pa3oBaHHs MPOTOHA
Ha HeiiTpoH. [Ipu 3TOM MMOH T NEPEHOCUTCS HAa HEHTPOH 1, IpeBpamas ero
B IIPOTOH p .

Takum oOpa3zoM, mpuBeneHHas cxema o0bscHsAeT B pamkax CraHpapt-
HOM MOJENIM CWJIBHOE B3aWMOJICHCTBUE MEXY KBAPKaMU B HYKJIOHE U MEX-

Iy HyKJIOHaMU (O€eCIIBETHBIMH YacTHUIIaMH) B sigpax. Hempuemuaemeie MecTa B

3TOW CXEME COOTBETCTBVIOT PEAKIMSAM O0O0pa30BaHUS IMMOHOB W3 TVIFOOHA M

Hao0opoT. O0e peakuuu JOHKHBI ObITh MAJOBEPOATHBIMU, WUJIM JaXKe HEBe-
possTHbIMU. OJITHAKO SKCIIEPUMEHTHI MOKA3bIBAKOT, YTO HEUTPAIbHBIC U 3apsi-
’KEHHbIC MHUOHBI JErKO 00pa3yroTCa Kak NP B3aUMOACHCTBUU KOCMHYECKUX
aydei ¢ atmocdepoii 3eMiH, Tak U B JIA0OPATOPHBIX YCIOBUSX.

Teneps paccMOTPUM AONOJHUTEIbHBIE aCHEKThl KpUTUKU CTaHAApTHOU
MOJENH CUIIbHOTO B3auMozerncTBus. [lepBoe, 4To HanmpammuBaeTcs, ’TO HECO-

OTBETCTBHEC OOMECHHOM MOJEIM B3aMMOJICMCTBUS C NOTCHIIMAJIAMM, KOTOPbIE

OIMMCBIBAIOT CHJILHOE B3aWMMOJEUCTBUE MEXAY aapoHamMu. HalineHHEBIE TEO-

PCTHKAaMH IIOTCHIOHAJIBI HUKAK HC BBITCKAIOT M3 OOMEHHBIX IMponeccCcoB B all-

ponax. Kpome Toro, cosgaercs BrnedaraeHUe, YTO IOOHBI KaKMM-TO oOpa-

30M 3HAIOT, B KaKOM HAIIpAaBJICHHHU UM H3JI1Y4aTbhC. OTKYI[a TaKO€ 3HAHHC,

€CJIM KpOME TJTF0OHOB HUYETO MEX]Yy aapoHaMu HeT? QOMmenHoe 83aumooeli-

Ccmeue 8 ONUCAHHOU MOOeU CKopee 00JIHCHO ObIMb XAOMUu4YHbvIM, A HE CMpO2o

aemel?MuHuDO@aHHblM. Tak uyTO Xe€ HaIIpaBJIACT BHUPTYAJIbHBIC TIJIFOOHBI,

oOecrieunBasi 1€TEPMUHUPOBAHHOE B3aMMOJIEHCTBHE MEXy aapoHamu? He-
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BCPOATHBIM IIPCACTABIIACTCA U TUNOTETUYECKUN MEXaHU3M Hp606p330BaHI/IH

BUPTYaJIbHOIO IJIIOOHA B Mapy KBApPKOB.
6.6. C1adoe B3aumMojielicTBue

31ech Mbl PacCMOTPUM B3IJVIsA Ha (PU3MKY clIabOro B3aMMOJEHCTBUSA,
KaK 3TO MPUHSATO B COBPEMEHHBIX HayYHBIX TPYAaX.

KBapk He MOKeT U3MEHHUTh CBOM apoMart (MMsl), TO €CTh U-KBApK HE MO-
KET MPEBPATUTHCS B d-KBapK. A Kak ke OOBSCHUTH MEJJICHHYIO0 (opmy pa-
JMOAKTUBHOCTH - OeTa-pacmaji, Mpyu KOTOPOM HEHUTPOH MPEBPaIIAETCs B MPO-
ToH? Takoe mpeoOpa3zoBaHUE CBUJETEILCTBYET O IMPEBPAIICHUH OJHOTO d-
KBapKa B #-KBapK. DTO MPOUCXOIUT OJarojapsi TOMy, 4TO d-KBapK H3Iy4yaeT
HOBYI0 uacTuiy - W'-6030H. B ckoOkax 3amucaHa BedudMHa 3apsiga W-
6o30Ha. [Ipouiecc mpeBpailleHusi OYeHb MEJJICHHBIN (BpeMsi KM3HH CBOOO/I-
Horo Heiltpona 881 c [9]), uTo cBuaeTenbCTBYET O OoJsblIOW macce W-
0030Ha.

CymectByer aBa Thna W-0030HOB - C JIEKTPUYECKUM 3apsiaoM +1 u -1
(B €IMHHUIAX DJIEMEHTApHOTO 3apsana); W' sBisercs aHTHYacTULEeH a1 W .
Kpome Toro, cymectByer Z-6030u (1mu Z”). OH 31eKTPHYECKH HeHTPaTbHbIH
U sBIsieTCS caM cebe aHThyacTuueld. Bece Tpu yacTuibl 04eHb KOPOTKOKH-
BYIIIHE, CO CPEIHUM BPEMEHEM KM3HH 0Kono 3-107%° cexym.

O1H 0030HBI - «TSHKEIIOBECHD CPeAU 3JIEMEHTapHbIX yacThl. C Maccoil B
80,4 1 91,2 FaB/cz, COOTBETCTBEHHO, W™ U 7° 6030ub1 ouTH B 100 pa3 mac-
CUBHEE IMPOTOHA - U JlaK€ MAaCCMBHEE aTOMOB jkeyie3a. Macca 3Tux 6030HOB
OYEHb BaXHA /JI1 MOHUMAHHUA CJIA0Oro B3aMMOJEWUCTBHS, MOCKOJBKY OHa
OTpaHUYMBACT PATUyC IEHUCTBHUS CIA0Or0 B3aUMOACHCTBUS. JIEKTpoMar-
HUTHBIE CHJIBI, HA00OPOT, UMEIOT OECKOHEUHBI paguyc B3aUMOCHCTBUSA,
TaK KaK ux 0030H-nepeHoCcUrK ((POTOH) HE UMEET MACChI (ITPU A—>00).

Bce tpu 6030Ha umeroT ciuH 1.
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Ucnyckaune W' umu W~ 6030Ha MOXKET IHMOO TOBBICHTH, OO MOHH-
3UTh Ha | €IMHMILY JIEKTPUYECKHUM 3aps] U3Iy4darolled €ro 4YaCTULBl U U3-
MEHUTH ciiuH Ha 1 enuuuny. B To xe Bpemss W-0030H MOXET MEHSITh MOKO-
JIeHUe YaCTHIbI, HAPUMeEp, NPEBpPAIIATh S-KBApK B u-KBAapK. Z'- GO30H He
MOXET MEHSTh HU DJIEKTPUUYECKUM 3apsii, HU JII0OOW Apyroil 3apsia (cTpaH-
HOCTb, O4apOBaHUE U T. J.), TOJbKO CIOUH M uMmmyjibc. CienoBarenbHo, OH
HUKOT/Ia HE MEHSAET ITOKOJIEHNE WIIM apOMaT U3JIy4arolen ero 4aCTULIbI.

W-6030H, ¢ 0JIHOW CTOPOHBI, B3aUMOJICUCTBYET C KBapKaMH, a C JPYyroi
- C DJIEKTPOHAMH U aHTUHEUTPHHO, T.€. C JeNTOHaMH. Bce JyacTuipl, ¢ KOTO-
PBIMH B3aUMOAECUCTBYIOT W-0030HBI, ABIAIOTCA (pepMUOHaMU. VI3 HUX TONb-
KO 3JIEKTPOHHOE HEUTPUHO, KaK 10 CUX MOpP CUUTAETCS, HE UMEET MACCHI I10-
KOsl WJIM OHA O4eHb Maia (cM. miaBy 4). Jluarpammsl deitnmana ajist c1adboro
B3aUMOJICUCTBUS U300paKalOT B BUJIE:

v(0) e(-) vu(0) (-

u(+3) u(+3)

W(-1) W(-1)
d(-5) d(-5),

W-0030H MeHsIeT apoMaT KBApKOB M MEPEHOCUT UX 3apsal. LIBeT kBapka
IIPYA 3TOM HE MEHSIETCS.

Antnvactunia W - 6030Ha umeet 3aps +1.

DKCNEePUMEHTAIBHO yAAIOCh BEIOUTH W-0030H U3 spa, U U3MEPUTH €TI0
Maccy, KoTopasi oKa3ajaach OJIM3KON K TEOPETUUYECKH MPEICKa3aHHOM.

7°-6030H He W3MEHSET 3apsga KBapka, HO B3aHMOMCHCTBYeT C d-
KBAapKOM, U-KBapKOM, 3JIEKTPOHOM M HEUTPUHO. JTO B3aUMOJCHCTBUE HA3bI-
BAETCA HEUTPaIbHBIM TOKOM. OHO MPOSIBISIETCS TOJIBKO B MIEPEHOCE UMITYJIb-

Cca MCXKAY KBapKaMH UJIN MCKIY 3JICKTPOHOM H aHTHHeﬁTpHHO:
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d

Z(0

v

Z(0

<1

Vv

CJICILyeT OTMCTUTDL, YTO B 3KCIICPUMCHTAX ﬂGﬁCTBHTGHBHO BbBISIBJICHBI

ClIydan M3MCHCHUA UMITYJIbCA JJICKTPOHA, YTO MHTCPHIPECTUPYIOT KAK €TI0 B3a-

UMOJIeHCTBUE ¢ HeUTpuHO. Takum 00pa3oM, HEUTPUHO MPOSBISIIOT B3aUMO-

NEeNUCTBHUE TOBKO ¢ yyactueM W- u Z-0030HOB. [1o3TOMYy BEpOSITHOCTH TaKo-

r'0 B3aMMOJIECVCTBHUS YPE3BBIYANHO MaJIa.

W-6030HBI B3aUMOJICHCTBYIOT C KOHCTAHTOW CBSI3M, XapaKTEPHOM IS

ANEKTPOMArHUTHOMN cBsi3u. [losTOMy HEe HCKItOYeHOo, yTo (PoTOH U Tpu W-

0030Ha SABJISIOTCS Pa3HBIMU CTOpOHAMH ojHoro siBjeHus. C. BaiinOepr u A.

Canam 06’LCILI/IHI/IJII/I HX B CAWMHYIKO TCOPHUIO C-)JIGKTpO-CJIa6OFO BBaPIMOILCﬁ-

CTBHAI.

HasBanus kBapkoB: d - down, u - up, s - strange, ¢ - charm, b - beauty, ¢

- top (BepiinHa) unu truth (ucTuHa) WK true (IeHCTBUTEIBHO).

Tab6muma 6.4. duzndeckue napameTpbl KBApKOB H JISTITOHOB.

YacTHIBI CO CITHHOM Y2

YacTuis! co cnuHoM 1

HasBauue (Macca, MaB/c?) Bapsn (Dog o FHI(())OH (\Yégzg(? (I){)
Tay (1) Mtoon (p) DnekTpoH (e) 1 0 -
(1784) (105,8) (0,511) i
Heiwrpuno v, | Helitpuno v, | Heirrpuno v, 0 0
(=0) (~0) (=0) bl
KgBapk b KBapxk s Ksapk d
(~4800) (~200) (~10) -1/3 G N
KBapk t KBapk ¢ KBapk u
(~40 000) (~1800) (~10) 23 G il

Tsxenbie JaCTHUObI COCTOAT M3 TAKCIIBIX KBAPKOB (S 141 C). HpI/I JaJib-

HEUIIEM YBCIIMUYCHUU SHCPI'UU B SKCIICPUMCHTAX HaﬁILeHbI HC TOJIBKO TsAXKC-
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JIbI€ JIEKTPOHBI (MIOOH [ M TAOH T), @ M TSXKEJble KBapku (CHayana s u ¢, a

3aTeM b U f).
2 vu(0) (- 2 v(0) (- 2 v(0) (-
e(+5) RO o) ) b() )
W(-1) W(-1) W(-1)
1 1 1
s(-3) s(-3) t(- 3

CnenoBatenbHo, W-0030H IpeBpalaeT apoMaT KBapKoB B Ipeeax Ia-
pPBI ¥ IOPOKIAET OJUH U3 TPEX JIEKTPOHOB (€, W, T). KpoMme Toro okaszanocs,
4TO CYIIECTBYET HEOOJIbIIAsl BEPOSITHOCTh MIPEBPAILIEHUS] apoMaTa KBapKa U3
OJHOM mapsl B apyryto [10].

JlenToHbI.

JlenToHBl | U T (HAKTUUYECKU SIBISIFOTCS TSDKENBIMM 3JjieKTpoHaMmu. Crta-
OUITBHBIM SIBIISIETCS TOJIBKO AJIEKTPOH. TsDKENbIE jK€ JENTOHBI UMEIOT Majioe
BpEMS JKHU3HU U PACTIaJAIOTCS IO CXEME:

w —e tv, tv,
T ou +v,+v. (17,4 %)
e +v,+v, (17,8 %) (6.31)
T — anponsl (> 50 %).
OTy cXeMy B JINTE€paType OMMCHIBAIOT C MOMOIIbIO Juarpammbl DeiiH-

MaHa.

-1 €Ts s U
W i,<_ &
Vo Vo d

TpyIHO OBEPUTH B JOCTOBEPHOCTH TAKOM CXEMBI, IIOCKOJIBKY IIpHU CJa-
OOM B3aMMOAEMCTBMM HEBO3MOXXHO JOCTUYb BpPEMEHHM >KM3HU YaCTHULIbI

2.9-10" ¢ (tabm. 6.5).
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Jlpyrue cBoiicTBa JENTOHOB COOpaHbI B Ta0II. 6.5.

Taonuua 6.5. dusnueckre CBOMCTBA JENTOHOB

JlentoH Macca (m.) L. HCHTOHI;ZG ELESLY L )Kigle{ﬁjlc
v (0-250)-10” +1 0 0 o0
e 1 +1 0 0 o0
vy (18-254)-10” 0 +1 0 0
i 207 0 +1 0 2,2:10°
Ve (78-274)-10” 0 0 +1 o0
T 3478 0 0 +1 2.9-10"°

N3BectHO, uTo W- 0030H UIpaeT BaKHYIO POJIb B SIACPHOM pacnaje.
PaccMoTpuM Ui mpuMepa Oera-pacman mzorona kobamnbta Co®, BakHbI
MPOIIECC, TPOUCXOISALINNA BO BPEMS B3PHIBOB CBEPXHOBBIX:

SCo—> JNi+e +V.. (6.32)

B 9To0ii peakuuu yuacTByet He Bce sapo Co®, a muus oqun u3 33 ero
HEUTpOHOB. HelTpoH mpeBpaniaeTcss B MPOTOH, U3Iy4as 3JEKTPOH (Ha3blBa-
eMBbIl 3]1ech OeTa-4yacTUIlei) 1 aHTUHEUTPUHO:

n—->p+e +v, (6.33)

OnsTh %e, caM HEUTPOH HE SIBJISIETCS SJIEMEHTAPHOW YACTULIECH, a ABJIS-
€TCSl COCTAaBHOM YaCTUILIEH, COCTOSIIEH U3 u-KBapKa U JBYX d-KBapKoB (udd).
CrnenoBarenbHO, HA caMoOM JieJie B OeTa-pacmaje y4yacTByeT OJWH U3 d-
KBapKOB, KOTOPBI MpeBpaniacTcsi B u-KBapK, 4ToObl CHOPMHUPOBATH MPOTOH
(uud). Takum oOpazoM, Ha (QyHIAAMEHTAILHOM YPOBHE cla0oe B3auMOCH-
CTBHE MPOCTO MEHSIET apOMAT OJTHOTO KBapKa:

d—u+ W (6.34)
3a KOTOPBIM HEMEIJICHHO MPOUCXOAUT pacmaa camoro W
W —e +v, (6.35)
Bce kBanTOBBIC YHClia Z- 6030HA paBHBI HYJIIO, TOCKOJIbKY OH SIBIISETCS

anTryactuieit cam cede. CrenoBarenbHo, 0OMeH Z- 6030HOM MEXIy 4acTH-

321



[[aMHU, KOTOPBIA HA3BIBAIOT 83AUMOOEUCEUEM HEeUMPAIbHbIX MOKO08, HE U3-
MEHSET B3aUMOJICUCTBYIOIIME YaCTULBI, 33 HCKIIOUYEHHEM Iepefadyd HM-
nyibca. B ornmume ot Oeta-pacnanga, HaOMIOJEHHS B3aUMOJCUCTBUIN
HEUTpPANbHBIX TOKOB TPEOYIOT TaKMX OTPOMHBIX JICHEKHBIX BJIOKEHHU B
YCKOPUTEIU 3JIEMEHTAPHBIX YACTHUIl U JETEKTOPhI, UTO BO3MOXXHbBI JIUIIIb B
HECKOJIBKUX JIA00pATOpUSX (PU3UKH BHICOKHX SHEPTUI B MUPE.

Bckope nocne otkpsitus A. bekkepeneM pagumoaktuBHOCTH O. Pesep-
dbop mokaszai, 4To B pe3yJibTaTe PaJUOAKTUBHOIO pacraja MOsBISIOTCS
AJIEKTPOHBI. DTO siBJIeHHUE OBLJIO Ha3BaHO f -pacnagom. 3ateM B 1934 Hpen u
YKomnwmo Kropu 06Hapykumu siBleHue i - paciana, KOTOpPOe COMPOBOKIANOCEH
NOSIBJICHUEM ITO3UTPOHOB. B pe3ynbTaTe SKCIEPUMEHTANIBHBIX UCCIIEOBAHUM
0Ka3aJ0Ch, YTO HJICKTPOHbI U TMO3UTPOHBI HMMEIOT HENPEPBIBHBIA CHEKTP
sHeprui. [ns oObsicHenus sroro sasinenus B. Ilaynu npeanonoxui, yto f-
pacraji COpoBOXKIAETCA MOSIBJIEHUEM HE OJHOM 4YacTUIlbl, a ABYX. Bropyro
YacTUIy TPYAHO HAWTH, TOCKOJIbKY OHA UMEET MAJEHbKYIO MAaccy U HE UMe-
€T 3JIEKTPUYECKOIro 3apsia. DTy YacTHUIly Ha3Bajdud HEUTPUHO (MAJICHbKUIA
HelTpoH). OOpa3oBaHuE HEUTPUHO B PE3yibTaTe f-pacnaja Craciio 3aKOHbI
COXpaHEHUs SHEPIUM U uMiryibca. HelTpuHo umeno cnud s = 1/2 1 oTHOCH-
JI0 YaCTh YHEPTHUH.

JIns B 1956 ®. Paitnecy u K. KosHy ynanocs nosryuyuts 3KCIEpUMEH-
TAJIbHOE JI0KA3aTeIbCTBO CylIeCTBOBaHUsA aHTUHEHTpUHO [11]. Kak u nipen-
nonaran B. [Taynu, HEUTPUHO UMEET OUEHb MAJIOE CEUEHUE B3aUMOJICHCTBUS
¢ BemectBoM (6 ~ 107 em?).

B monbp3y cymiecTBoOBaHUS aHTHHEUTPUHO CBUICTEILCTBOBAIA PEAKITUS
— +
Vetp—e +n. (6.36)

BrisiBiieHrE aHTUHEHTPUHO IPUBENIO K OYEPEIHOM MpoleMe: SBISIOTCS

o +
T HEUTpUHO, 00pa3yronirecs: B pe3yiapTate f - U f - pacnajioB OJMHAKOBBI-
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MU YaCTUIIAMH WJIM pa3IUUHbIMU? [[711 BBISICHEHUS BOIIPOCA, SIBJSIOTCS JIK V
U V TOXJECTBEHHBIMU YAaCTHIIAMU WU MEXIAY HUMH CYIIECTBYET KaKOe-TO
pazyinuue, ObLI MOCTABJICH SKCIEPUMEHT IO PErHCTpallii MPOAYKTOB peak-
100701

Vtn—opte. (6.37)

Ecim v 1 v - TOXIECTBEHHbIE YacTHUIIbl, TO peakius (6.37) momkHa

HaOI01aThCsl. TO CIEAYET U3 TOTO, YTO PEaKIUs
vtn—op+te (6.38)
ABIJISIETCSl OOpallleHueM BO BpeMeHHM K HaOmomaemoil Paitnecom n Kosnom
peakiuu
pte —v+n. (6.39)
JI1s1 5TOTO UCIOIb30BaHa PEaKIIMs
v+7Cl— 7Ar+e. (6.40)

OjHako 06pa3oBaHKE PaAHOAKTUBHOTO M30TOMA ° Ar He OBLIO 3aperu-
CTPUPOBAHO.

OKazajoch, 4TO HEHTPHUHO, oOpasyrommecss B pesymbrate [ - u [ -
pacrajioB, 3TO pa3HbI€ YaCTHUIlbl, KOTOPhIE OKa3aJlUCh YACTUIICH U aHTHUYa-
cruueii. YacTuna obpasyercs npu - pacraze, a aHTHYACTHIA - TIpH f§ - pac-
naje. HeliTpuHo mosBIsieTcs Beeraa B mape ¢ MO3UTPOHOM, a aHTHHEHTPUHO
- ¢ anekTpoHoM. [Ipu o0sydeHur HYKJIOHOB MyYKaMH HEUTPUHO B KOHEUHOM
pe3yabTare MOSBISIOTCS SJEKTPOHBI. Eciam ke peakmusi MPOUCXOIUT IO
NEeUCTBUEM AHTUHEWTPUHO, BCEr/la MOSIBISIOTCS MO3UTPOHBI M HUKOI/IA HE
MOSIBJISIOTCSI DJIEKTPOHBI.

Jlns ommcaHus TaKuX IPOIECCOB BBEACHO HOBOE KBAHTOBOE YHCIIO -
nentoHHoe uucio L.. Jlis anexktpona u HeutpuHo L. = 1, a mima coorBer-
cTByromux aHtudactuil L, = -1. [Ipu 3TOM H0iKeH JIeMCcCTBOBAThH 3aKOH CO-
XpaHeHUs JIEMTOHHOro yucia. OTCro/a JIETKO yCTaHOBUTbH, KaKUE PEaKIMu

pa3penIeHbl, a KaKue 3anpenieHbl. Pa3penieHHbIMU peaKIUsAMHU SIBIISIOTCS:
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V.+p—n+e m Vetn—p+e, (6.41)
a 3aIpelieHHbIMA
Vetp—n+e u V.+tn—p-te. (6.42)
HeilitpuHo, Kak 1 BCE JIENTOHBI, UMEET CIIUH S = /5.
Kpome Toro, pasnuyaroT NpaBONOJISPU30OBAHHBIE U JIEBOMOJSPU30BAH-
Hble YacTHlbl. [[paBoNONspPU30BAaHHON CUMTAETCS YACTULA, CIIMH KOTOPOH
HaIlpaBJ€H BJOJIb MUMITYJIbCa, @ JICBOMOJSPU30BAHHON - NPOTUB HMIIYJIbCA.
JUIsl XapaKTEpUCTUKNA B3aUMHOTO HAIPABJICHMS CIIMHA W MMITYJIbCa YaCTHIIbI
BBOJIUTCS TOHATUE COUPAIBHOCTH /1, KOTOPAsl ONPEAEIISIETCSI COOTHOLIEHUEM

S P (6.43)

5117

S

B Takom ciyuae mpaBomoIIpU30BaHHBIC YACTHUIHI UMEIOT CIIUPATHHOCTD
h =1, a neBonoJsspru30BaHHbIC - 1 = -1.

bbui TIpoBeIeHBI MHOTOYHCIICHHBIE IKCIIEPUMEHTHI, KOTOPBIC MOKa3a-
JM, 9TO SJEKTPOHHOE HEUTPUHO V., BCETJa JICBOIOJSIPU30BAHHOE, a JJICK-

TPOHHOE aHTUHEUTPHUHO V. - TPABONOJISIPU30BAHHOE:
h(vo)=-1,  h(v,) =+1. (6.44)

B npupoae oTcyTCTBYIOT MpaBoONossipUu30BaHHBIE HEUTPUHO U JIEBOIIO-
JSIPU30BaHHbBIE AHTUHEUTPUHO.

N3yuyenue npouecca f-pacnaga nokasaio, YTO UCIYCKAHUE AJIEKTPOHOB
BBI3BAHO HE DJIEKTPOMArHUTHBIM W HE SIIEPHBIM B3aWMOJCHCTBUSMH, a HO-
BbIM TUIIOM B3aUMOJIEHCTBUS, 10 TEX MOP HEU3BECTHOTO B (u3MKe. DTO B3a-
UMOJIeHCTBUE OBLIO Ha3BaHO cJla0bIM B3auMojeicTBueM. M3yuenue nporec-
COB, MPOUCXOMSAIIMX B pe3yibTaTe cIaboro B3aUMOJCHUCTBUS, MPUHECIO B

CI)I/I3I/IKy MHOT'O HCOXKNJAHHBIX U CCHCAIITMOHHBIX OTKprTHﬁ.
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KommenTapuii

AHanu3upys NpUBEICHHYI0 MH()OPMALUIO, a TAK)KE YYUTHIBAS TEOPHUIO
uepapxuyeckux cucreM [3] u yuuThiBas HHGOPMALMOHHYIO CBSI3b MEX/1y He-
3aBUCHMMBIMM MupaMu 4Yepe3 NPOMEKYTOYHYI TOYKY [12], aBTOp 3TOM
KHUTHU PEIINSI U3J0KUTh CBOM B3IV Ha NpoOsiemy ciaaboro B3auMOAEH-
CTBHUS.

[IoCKOJIBKY KBapKy M JICNITOHBI IPUHAJUIEKAT K pasHelM Mupam, TO
HEOOXOMMO HECKOJIBKO M3MEHUTh CXeMy ciaboro B3aumojeictaus. IIpex-
ne Bcero, W- u Z- 6030HBI BJISAIOTCS BUPTyalbHbIMU yacTunaMu. CrenoBa-
TEJIbHO, OHU MOTYT IOSIBJIATBCS M MCYE3HYTh TOJBKO B CUCTEME B3aWMOJIEH-
CTBYIOILIMX YACTHI] UM B OKPECTHOCTH OJHOM YacTUIb! (KBapKa WU JIENITO-
Ha). BzauMopeiicTBue e 1no npuHAToN auarpamme deifHMaHa 0OHapyKuBa-
€T, 4TO BUpTyaJibHas yacTua W- OO30H MPEBPAIAETCsl B peajbHbIE YaCTU-
I[bl, HE B3aUMOJICUCTBYIOIINE C KBAPKAMHU: DJIEKTPOH M aHTUHEUTPUHO, CyM-
MapHasi Macca KOTOpBIX Ha 5 MopsAAKoB MeHblle Macchl W- 0030Ha. Taxoro

ObITh HE MOKeT. OTBET Ha MIOCTABJIIEHHYIO MPo0JeMy JaeTcs B Ii1ase 9.
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I'naBa 7. boasmioi B3pbIB 1 pa3deranmne rajlakTuk

7.1. boabsoit B3pbis

VY4eHble BBIABUHYJIHA Pa3HOOOpa3HbIE TEOPUH BO3HMKHOBEHUs BceneH-
HOH, C MOMOIIBIO KOTOPBIX NBITAJINCH MOHATh, KAK BO3HUKJIA BceneHHas u
KaK OHa IOJy4YHJIa COBPEMEHHbIE ouepTaHns. OCHOBHOW T€OPUEN BO3HHUKHO-
BeHUsI BceneHHou cunrtaerca teopusi bonpmioro B3peiBa, KOTOPBIM MPOU30-
men npumepHo 13,73 (£ 0,12) mupa. JieT Ha3aj ¢ MOCISAYIOIIUM paciiupe-
HueMm Bceenennoit [1 - 3]. B pesynerate bosbmoro B3peiBa Bo3HMKIA Mare-
pus, DHEprus, MPOCTPAHCTBO M BpeMdA. B HauanbHblli MOMEHT BcenenHas
OblJ1a OECKOHEYHO CKATOW JI0 HYJIEBBIX pa3MEPOB M MMeJla OECKOHEYHO BbI-
COKYIO TeMriepaTypy. bosbuioi B3pbelB npon3omnien no HEM3BECTHBIM IPUYH-
HaM. [Ipu 3TOM 3HEprus crana npeBpaliaThCs B MATEPUIO: CBET U BEIIECTBO.

VYyensle nosiararot, 4ro nocie bonbmoro B3peiBa Beenennas Oblna He-
BEpOSITHO packajeHHou. [Ipumepno uepe3 10 cekyHn cdopmHUpOBaIUCh
ATOMHBIE YaCTHIIbI - IIPOTOHBI, AEKTPOHBI U HEUTPOHBI. ATOMBI BOAOPOAA U
reJinsl, U3 KOTOPBIX COCTOUT OOJIBIIMHCTBO 3BE€3]l, 00Pa30BAIUCH TOJIBKO 4e-
PE3 HECKOJIBKO COTEH ThICSY JIeT nociie bonbioro B3peiBa, koraa Beenennas
3HAQYUTENIBHO PACIIMPUIIACH B pA3MEPax U OCTHLIA.

Kak u B uctopuu 3emiu, B HauaabHOUM UcTOpuu Beenennoit Obu10 MHOTO
NEPUOJ0B, OJTHAKO, TPOJIOJKAIUCH OHU HE BEKAMH, a JOJISIMU CEKYHJ, MUHY-
TaMH, FOJaMHU. OTH NEPUObl UMEIOT Ha3BaHUA: apOHHASA U JIENTOHHAs dPBbI,
AII0XA TOPSYETO U XOJIOAHOTO 0apHMOCHHTE3a, II0XAa HYKJICOCUHTE3a, 3pa 13-
JyYEHHUS U 3110Xa PEKOMOMHALUY.

Yepes | cexkynay mnocne boisbmoro B3peiBa Temmeparypa ynana a0
10" K, gepes 100 cexyng - 10 10° K. kak B COBPEMEHHBIX TEPMOSICPHBIX
3Be3nax. [Ipu takoii Temneparype NpoTOHbl U HEUTPOHBI HAUMHAOT 00bEIN-
HATbCA. Uepe3 3 MUHyTHl 00pa3oBaIKCh SApa aTOMOB BOJIOPOa U reius. Ye-

pe3 HECKOJBbKO 4acoB (popMUpOBaHUE SiAEp MpeKkpaTuioch. Jlanee Ha mpots-
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EHUM COTEH MWJUIMOHOB JieT Bceenennas nmpocto pacuupsiack. o poxne-
HUsI IEPBOM 3BE3/1bI Ipowen enie | mupa. ser.

Takast monenp "ropsiueii” BcenenHoit BriepBbie Oblia BeIBUHYTA A. [a-
MOBBIM U BIIOCJIC/ICTBUY HAa3BaHA CHAHOAPMHOIL.

N3BecTHblld aMepukaHckuil actpoHoM Kapn Caran moctpoun Harmisia-
HYIO MOJI€JIb 3BOJIOIMUA BceelleHHo#, B KOTOpO KOCMUYECKUI Toj paBeH 15
MJIpJ. 3€MHBIX JIeT, a 1 kocmuueckas cekynaa - 500 rogam. B takom ciaydae

B KOCMHUYCCKUX CAMHUIAX BPCMCHHU 3BOJIIOIUA IMTPECACTABUTCA TAK:

BoJib1110#i B3pbIB 1 ssuBapst 0 4 0 MmuH

OOpa3oBaHuE TATAKTHK 10 sauBaps

O6pazoBanne CoaHEYHON CUCTEMBI | 9 CeHTIOpsI

O6pazoBanue 3emin 14 ceHTs0ps

Bo3HnukHOBeHME XU3HU HA 3emiie | 25 CeHTS0ps

OxeaHCKUH TIIaHKTOH 18 nexabps
[TepBbie pHIOBI 19 nexabps
IlepBbIe IMHO3AaBPHI 24 nexaOps
[TepBble MIIEKONIUTAIOIIHE 26 nexabps
[TepBbie NTHIBI 27 nexabps
[TepBbie IpUMaTHI 29 nexabps
[TepBble rOMUHUBI 30 nexabps
[TepBrbie mr0au 31 nexabps npumMepHo B 22 4ya-

85
coB 30 MUHYT

[Ipennaranucey Takke M Apyrue TEOPUH, HAIIPUMEDP TEOPHUs CTAlMOHAp-
HOW BcenleHHOM, KOTOpasi, BIpOYEM, IOTEPsJIa CTOPOHHUKOB IIOCIIE OTKPBI-
THsI PEJIMKTOBOTO M3iy4yeHus B cepeaune 1960-x rogos. YueHsle nmoacunra-
71, YTO ecau boJblIon B3phIB Mpou3ouen NpuMepHo 14 mupa. et Hazazn, To

Bcenennas HOJIDKHA OCTBITH JO TCMIICPATYpPhI OKOJIO TPCX IpaayCoB KenbBu-

% HemomsitHo, Ha KakoM ocHoBaHuH Kapin CaraH peiiu, 9To mepBbIe JTIOIH HOSBHINACH 2,7 MITH.
net Hazaja. Ckopee, epBbIe 01U MOABUINCH HE paHee 23 4acoB 59 MUHYT BBIIIEIPUBEIEHHOTO
KOCMHUYECKOI'0 To/1a.
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Ha. Mcronb3ys painoOTENeCKONbl, YUEHbIE 3apErUCTPUPOBAIN PAJAUOLIYMBI,
COOTBETCTBYIOILIME TaHHOM TeMIIepaType, Ha BCEM 3BE3/IHOM HEOE U CUMTAIOT

UX OCTAaTKaMH I10cjIe bobmoro B3peIBa.
7.2. Paz0eranue raJiakTuk

CoBpeMeHHble (HU3HUECKUE TEOPUU YTBEPHKIAIOT, UTO CMEIICHUE CIEeK-
TPaJbHBIX JUHUN W3IIyYCHHUS TAIaKTUK BO3HUKAET BCJEACTBUE HAJIOXKEHUS
nByX 3¢ @dexToB, a uMeHHO: 3pdekTa [Jomiepa BenencTsue pazderaHus ra-
nakTuK ¥ 3ddexTa pacmmpeHus npocrpancTBa Meraranaktuku. OnHaKo,
BTOPOU 3((PEKT NpOsBIAETCS TOIBKO Ha OOJBIIUX PACCTOSHUSX, KOT/Ia CKO-
POCTH TrajakTUK OTHOCUTEJIBHO 3€MHOr0 HaOJItOaTeNsl JOCTUTAIOT PENSITH-
BUCTCKMX BeJNWYWH. Ha MaslbIX k€ pacCTOSHMSIX KpacHOE CMEIICHUE CHEK-
TPaJbHBIX JJUHUM MOXHO ONUCATh, UCHOJIB3Ys TOJbKO 3 dekt [Jomnepa. bo-
Jiee TOTO, Pe3yJIbTaThl, MOJIYYEHHBIE C UCIIOJIb30BAaHUEM KJIACCUYECKON (HBIO-
TOHOBCKOM) TE€OpPUU IpaBUTALMU, HE OTIMYAIOTCS OT PE3YJIbTATOB, MOJIYUYEH-
HBIX C UCIOJb30BaHuEM 001Iei Teopuu otHocurenbHocT (OTO) DitHiTei-
Ha. B cBsi3M ¢ 3TUM 711 YIIPOILEHUS W3JIOKEHUS Mbl OyJeM HCIOJIb30BaTh

HBbIOTOHOBCKYIO TEOPHIO IPABUTALIUH.
7.3. 3akon Xa00.J1a

31ech OyzieT U310KeHa OOIEPUHATAs TOUKa 3peHUs Ha 3aK0H Xa0oa.

Pacmmpenune BceeneHHOM - ABIEHUE, KOTOPOE 3aKIHOYAETCA B ITOYTH OX-
HOPOJHOM M MU30TPOITHOM PAaCIIMPEHUH KOCMUYECKOTO IMPOCTPAaHCTBAa B Mac-
mrabax Bcel BceneHHOW. OKcnepuMEHTaNbHO pacuipenue BceenenHoi
HaOroAaeTcsl B BUJE BBINOJHEHUs 3akoHa Xa00sa. HawanoMm pacimmpenus
Bceenennoil Hayka cuurtaer Tak Ha3biBaeMbii boisibimon B3pseiB. Teopernue-
CKU sIBJIEHHE OBLIO MIpelcKa3aHo U 000cHOBaHO A. PpuamMaHOM Ha paHHEM
aTarne pa3paboTKu OO0IIeHd TEOPUU OTHOCHUTEIBHOCTH ¢ 00medmiIocodhcKux
cooOpakeHHt 00 OJJHOPOAHOCTU U U30TPONMHOCTU BeenenHoi.

B 1929 rony, ucxonas u3 HaOMIOACHUN CIEKTPOB T'aJIAKTUK, aMEpPUKaH-

CKMii acTpoHOM DBUH Xa0011 chopMyIUpOBall 3aKOH: CKOPOCHU 63AUMHO20
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yoaneHusa 2a1aKmuK 603pAcmaiom nPOnOPUUOHAIbLHO PACCHOAHUIO Meic-
0y Humu: v = Hr. DTOT 3aKOH MOJIy4usI Ha3BaHUE 3akoHa Xa00:ma. [TocTosH-
Hast Xa001a B HacTosee Bpems: npuHumaercst pasuoi H = 73,8 km/(c-Miik)
[4].

Jlns HaXoXJeHUs KOHCTAHThl H HEOO0XO0JMMO MPOBECTH JIBA HE3aBHCH-
MBIX PKCIEPUMEHTA: U3MEPUTH PACCTOSIHUE 0 OOJBIIOTO KOJIMYECTBA JOCTA-
TOYHO OTJAJICHHBIX TaJaKTHK U HAWUTU CKOPOCTH JIBMIKEHUS TaJlaKTUK OTHO-
CUTEJIbHO HaIllel raJlakTUKU (HaOJIF0aTels ).

CKOpoCTh JIBUKEHUS TaJaKTHK ONpeAessitoT, ucnoian3ys 3ddext o-
mjiepa, COrjlaCHO KOTOPOMY YacToTa M3JIyYEHHUs JBUXKYIIETOCsS Tejla OT Hac,

paccuuTbIBaeTcs Mo hopmysie

1-v/
1+v/

Y

V=V,

=

J.IJIH IJIMHBI BOJIHBI CBCTA ITOJIYYUM COOTHOIICHHC

1+v/n
/1:%\/1—0 i

B stux (bOpMYJIaX BCJIINYNHBI }\,0 H V, - JJIMHA BOJIHBI U 4aCTOTa U3JTy4cC-

HUSI aTOMOB (Hampumep, BoJopoa) B 1abopaTopuu Ha 3emiie.

Jlnst ompeneneHuss pacCTOSHUS 10 TaNaKTHKUA CYMIECTBYET HECKOJIBKO
BApUAHTOB: 110 MHTEHCUBHOCTHU U3JIYyYEHUS, TIO YTIOBBIM XapaKTEPUCTUKAM U
T.1. Bo Bcex cimydasx Ha pe3yJabTaThl H3MEPEHUSI PACCTOSHUS OYyAYyT BIUSATH
MOJXO0/Ibl K PACCMOTpEHMIO 3a/auu. [1loaToMy it GOJBIIMX BEIUYHUH Z YXKe
HE TOBOPAT O PACCTOSHUU JI0 TAIAKTHUKH, a OTPAHUYHUBAIOTCS BEIMYUHOUN Z.
OTH BETWYHWHBI JJI KBA3apOB JOCTUTAIOT HECKOIBKO €IUHUIl (MMEETCS CO-
obmenns o kBazapax UDFy-38135539, nyis kotoporo z = 8,55 [5], u UDF;-
39546284, nns koroporo z = 11.8+ 0.3 [6]).

BCJII/I‘{I/IHy KpaCHOT'O CMCIHICHUS XapAaKTCPU3YIOT C IIOMOIIBIO ITapaMeTpa

Otcrona
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v (z+1) -1

c (z+1)+1
Ecnu ckopocTh paz0eranus rajakTUK HEpEIATUBUCTCKas, TOrna Gopmy-
J1a YIpOIAETCs
z= v/c
WIH
v=cz=Hr

ITpu 3TOM HYKHO y4€CTb, UTO OTHOCHUTEIIbHAS CKOPOCTh UMEET CMBICI U
MOJKET OBbITh HaliJieHa TOJIBKO B IUIOCKOM MPOCTPAaHCTBE-BPEMEHHU, WM Ha
JOCTAaTOYHO MAJIOM Y4YaCTKE HCKPHUBIIEHHOI'O IIPOCTPAHCTBA-BPEMEHH.

Ecnu ranakTuku HaXoAsATCS B MPOCTPAHCTBE B COCTOSSHUM OTHOCHUTEIIb-
HOTO TIOKOSI, a IIPOCTPAHCTBO PaCLIMPSAETCs, TOra TOBOPAT O KOCMOJIOIMYE-
CKOM KpacHOM cMmeneHund [7]. I[Ipennonarator, 4T0 B OQHOPOJHON M30TPOI-
HOIl BceneHHoOW MHTEpBand MEXIy ABYMS COOBITHUSIMH M B CONYTCTBYIOIIMX
KOOPAMHATAX BBIVIAUT CIEAYIOIIUM 00pa3oM:

ds* = c*dt* —a’(t)dl’,
e dI’ - 3IeMeHT KBaapaTa KOOPIMHATHOIO PACCTOSHUA. B cirydae miockoro
IIPOCTPaHCTBA
dl* = dx* + dy* + dz°.

MacmraOublii daktop a(f) B pacuupstonieiics BceneHHoW siBhseTcs
GyHKIMEN BpeMEHHU, KOTOpasl yBEIMUMBAETCS C pacliMpeHueM BceneHHoil.
Bennuuny a(f) MOXKHO paccuuTaTh B paMKax OoOLIEH TEOPUU OTHOCUTEIBHO-
ctu. Iloka3aHo, YTO B 3TOM ciy4yae KpacHO€ CMELIEHHE Oomuuiercs 1no ¢op-
MyJIe

edlt) v
alt) v, A

I'7Ie BpeMsl { OTHOCUTCS K MOMEHTY M3JIyYEHHs yIAICHHOU TaJaKTHKH, a Bpe-
M 7, — BpeMs [IpueMa CUrHajia Ha 3emiie.

[TockonbKy ¢ TOYKHM 3peHHUsi HAOIIOAATENs 4acTOTa CUTHAJa YMEHbIIIA-
€TCs, ITO CBUAETEIBCTBYET O TOM, YTO JUI1 HAC BPEMS B OTHAJICHHOM TaJIaK-
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TUKE MPOTEKAET MEJJIEHHEEe. A OTCI0/Ia CIEAYET, YTO yracaHHe CBEPXHOBBIX
3BE€3]l B OTAAQJICHHOM rajakThke OyneT BBIMAAETh 3aMeuieHHbIM. CrenoBa-
TenapHO, Ha QakTop (1 + z) He0OX0UMO MOIPABIATh U UHTEHCUBHOCTD W3-
JYyYEHUsI CBEPXHOBOM 3BE3/lbl. JTO Ba)XXHO, MOCKOJBKY BCE CBEpPXHOBBIE
B3PBIBAIOTCS MPU OJUHAKOBBIX YCIOBUSIX U JOJDKHBI UMETh OJIMHAKOBYIO WH-
TEHCHUBHOCTb M3JIy4deHUs. JpyrumMu ciloBaMH, OHM MOTYT BBICTYNAaTh CTaH-
JApTHBIMU CBE€YaMH, 110 KOTOPBIM MOYKHO ONPENENSATh PACCTOSHHUE A0 yna-

JICHHOM T'aJIaKTHKHU.

7.4. BausiHue rpaBUTAlIMM HAa KPacHOe CMeLleHHe CIIEKTPOB M3JIy-

YeHUA

Bo Bcex Teopusx pasderaHusi rajlakTHK HPHUHSITO, YTO BIIMSHUE IPaBH-
Talll{ Ha 3TOT IPOLECC HECYIIECTBEHHO. MBI € Monpo0yeM NpoaHaaIu3upo-
BaTh ATO BIIMSHUE U CAEIATh HAJIEKAIINE BBIBOJBI.

OBoJIrOLMsl B3IJI0B YEJIOBEUECTBA HA LIEHTp BceneHHoM mpomuia cra-
MU TEOLIEHTPU3Ma U TeJMOLEHTprU3Ma. HakoHel OTKpBITHSA TAIAKTUK U UX
pazberaHus NpUBEJIO K MOHUMAHUIO, UTO HeHTPa BcesieHHON He cymiecTBY-
eT. OTO U IOHATHO, €CIIA CUUTATh BCENEHHYI0O TPEXMEPHOU MOBEPXHOCTHIO
YEeTBIPEXMEPHOTO 00beMa. AHAIOrOM SBJISIETCSl JIBYMEPHAsl IOBEPXHOCTb
3eMiu BOKPYT €€ TPEXMEPHOro oobema. B 3ToM ciiydae HU OJIHY TOUKY IO-
BEPXHOCTH 3€MJIA HEJIb3sl CUUTATh €€ LUEeHTpoM. OJHAKO NMpPH paccMoTpe-
HHMHU 3224 B CHCTeMe KOOPAHMHAT JKCIEPHMMEHTATOPa MOKHO CYHUTATh
ero MOJIOKEHHS] HAYaJIOM KOOPAHMHAT, TO €CTh H30PaHHBIM LEHTPOM.
AHanornyHo, B0 BceneHHoil BBIOpaHHBIM HEHTPOM MOKHO CUUTATh T'aJlaKTH-
Ky, H3JIy4alolU[yl0 KBaHT CBE€Ta, KOTOPBIM 3aTeM J0JIETaeT 10 3E€MHOIO
HaOmoaarend. B TakoMm ciydae pa30eraHue raJlakTUK MOYXXHO MHTEPIIPETUPO-
BaTh KaK paclIMpeHue npocrpaHcTBa. OIHAKO, IPU ATOM T'AJIAKTUKH, 3BE3/1b
U IUIAHETBl HE paclIMpsrOTCA. B HacTosmee BpeMs NPUHATO CYUTATh, 4TO

pa36eraHI/Ie rajJdaKTHUK ABJISICTCA CJICACTBHEM bonbiioro B3pI>IBa.
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[Tono6HBIM NOAX0I K U3YYEHUIO KOCMOJIOTHYECKUX CBOMCTB BeenenHom
UCIoNb30BaIu B cBoe BpeMs (1930-e roapl) anrnuiickue yuensie E. MunH n
B. MakKpu. OnHako OHH pacCMOTpENIM TOJIbKO BIMSHUE TATOTEHUS HA CKO-
pocTh pa3deranus rajgakTuk. [Ipy 3TOM OHM MONYYWIIM TaKue Ke Pe3yJibTa-
b1, Kakue naetr OTO, a HMEHHO, BEIMYHHY KPHUTHUECKOH [IOTHOCTH®® Prp Y
BpeMs ku3HU Beenennont 717y

2
BEV G

L 7.1
872G 3H b

Ioéé

[ToncraBnsst Benmuuuny H = 73,8 km/c-Mnk = 0,755-10'10 ner! =
2,392-10"% ¢! [4], HAXOmUM: pyp, = 1-10% xo/v® = 1-10%° r/em’, Ty =
8,83-10 ser.

Ecau peanbHast INIOTHOCTD p <Py, TO TIOJHAS SHEPrHs (CyMMa ITOTEHIIH-
aIbHOM DHEPrMU B3aUMOJCHCTBHMS YacTHLBI C MAacCOW m, COIepkKalascs
BHYTPHU NOBEPXHOCTH C PAAUYCOM 7, I KHHETUYECKOW YHEPTUEN ITON 4aCTH-
1p1) Oynet 6ombiie Hyns. Takass BeeneHHast 107KHAa HEOTPAaHUUEHHO PaCIIy-
paTbed. B ciydae xe p> p,, nonnas sHeprus £ <0, cucrema rajakTuk CBs3a-
Ha. B TakoM ciyyae paclIMpeHHEe JOJDKHO B CBOE BPEMS CMEHUTBHCS CIKATU-
EM.

Wtak, misg nmpoBeAeHUS pacyeToB OyleM CUYUTaTh TOUYKY H3Iy4YEHUs
KBAaHTa CBETa LIEHTPOM M IOCMOTPHUM, KaK 4acTOTa 3TOr0 KBaHTa OyJeT me-
HATBCS C PACCTOSTHUEM.

C yBenu4eHUEM PACCTOSIHMS OT TOYKHM M3JIY4YEHUs B I'DAaBUTALMOHHOE
B3aUMOJIEMCTBHE C KBAaHTOM CBETa BKJIIOYAIOTCS HOBbIE O0JIACTU NPOCTpaH-
cTBa. Eciin paccTossHHE OT TOYKM M3Iy4eHUs] 0003HAUYMUTh 7, TO Macca Bellle-

CTBa B 00bEME COCTABUT

M(l’)=§7l’pl”3, (7.2)

% Kpurndeckas IIOTHOCTH BCeIeHHOMN COOTBETCTBYET PABEHCTBY HYIIFO CYMMBI KHHETHUECKOM I
MOTEHIINAIBHON YHEPTUU YaCTULIBI (TATaKTUKH) BO BeeaeHHOIM.
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a U3MEHEHHUE MOTCHITMAIBHON SHEPTUH (HOTOHA TIPHU YBEITMYECHUU PACCTOSTHUS
Ha dr OyjerT:

_GmM(r) . GhM() . 37pGhY 4 ahv) (7.3)

r cr 3¢

dU

[TpounTerpupyem 3To BbIpaKEHHE:

R v
J22 i = [ 2 (74)
0 3c WV
[Tosyunm:
1{1}—@1{2. (7.5)
v, 3c
CraenoBaTteibHO,
V=V, exp(—%Rz} (7.6)
3c
CoOTBETCTBEHHO
A=), exp(zﬂsz sz. (7.7)
3c
B TakoMm ciydae rpaBuUTaIniMoOHHAas COCTABJISAIONIAS TapameTpa z OyJer:
ZZMIGXP(%Rz)—lz%Rz (7.8)
A, 3¢ 3¢

Ouenum BeIMYMHY IPaBod 4yacTu A 1 MOk, cuuTas, 4to p = py, =
1-107° kr/m’. Hockombky 1 Mk = 3,0857-10% m, a MuOxuTenb y R” paBen
1,55- 10'53, To z = 1,48- 10®. Takoii Bennuunne z COOTBETCTBYET CKOpPOCTh 4,44
Mm/c. Pazymeercs, ecimm p = p,/10, TO moydeHHas BEIMYMHA YMEHBIIUTCS B
10 pa3, T.e. v = 0,444. M/c, uyTo coctaBisier aumb 0,6 10° % ot HaiinenHoO
BEJIMUMHBI U3 3akoHa Xab0sa. HecMoTpst Ha TO, YTO I'PaBUTALIMOHHOE CME-
IIEHUE Z, PACTET KBAJIPAaTUYHO C PACCTOSHHMEM, NaXK€ Ha PACCTOSHMAX 10 3
I'TIk 3amMeTHOrO BKJaJa B CMCIICHHUH 3a CUET pa3OeraHusi TaJlaKTUK Zy HET

(puc. 7.1).
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Ha puc. 7.2 moka3aHa 3aBHCHUMOCTh Z,/Zy, OTKyJa CJIEIYET, 4TO JaKe
g
nis paccrosaui 3 I'TIk BKax rpaBUTalMOHHOIO CMELIEHUS (TIPHU p = P,/ 10)

MeHbLIE 2% ¥ 1ouTu gocturaet 20% mpu p = pyp,.

2,50E+008

7,00E+008 -+
Q &)
2,00E+008 - +008 1
2 S6.00E+008
. 5 4 1 .
S J5,00E+008-
1,50E-+008 1
4,00E+008 1
1,00E+008 1 3,00E+008 -+
2,00E+008 -+
5,00E+007 - 13
P=py 1,00E+008 +
2
0,00E+000 ; : ; ] 0,00E+000 ; | . } |
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
R, MIIk R, Mk

Puc.7.1. 3aBucuMocTb ckOpocTH pa3deraHus rajJakTHUK OT paccTOsHUsA oT 3emiu: 1 -
1o 3akoHy Xa006ma, 2 + 5 - apexkTruBHAs BeTMUYNHA CKOPOCTH pa3OeraHus rajiak-
TUK, BEI3BaHHAS TPABUTAIMOHHBIM KPACHBIM CMEIIEHUEM CIICKTPATbHBIX JINHUH:

2—p=pp/10,3 = p = pip, 4= p = 10°pyp, 5 —p = 100y

ITockonbKy M3MEPEHHs MOKA3BIBAIOT, YTO HA JAHHBIA MOMEHT p < p,,/10,
B JJaJIbHEMIIIEM IPaBUTALIMOHHBIM BKJIAy MOXHO ObLIO Obl IPEHEOPEYD.

Bo3bmeMm 3a ocHOBY TOT (haKT, 4TO TrajakTUKU BO BceneHHo# pacrnoiio-
’KEHbI HEOJHOPO/IHO.

Ecnu sxe B HeKoTOpO# obnactu Beenennoit Benuunna p = 10-py,, TOrna
I'PaBUTALIMOHHOE CMEIIEHHE Ha paccTossHuM nopsnka 3 I'TIk 3HauuTesbHO
IIPEBBICUT CcMelleHne 3a cueT 3pdekra Xadbna. He uckimtoyeHo, 4TO 3TOT

3(1)(1)€KT MBI UMCEM IIPpHU Ha6JII-O,IICHI/II/I CIICKTPAJIBHOT'O CMCHICHUA U3JTYUCHUA

KBa3apoB.
0,20
0,15+
o
X p=10p, P=p,
en
N
0,10+
0,05+
] p=p/10
0,00 m

0 500 1000 1500 2000 2500 3000
R, MIIk
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Puc.7.2. CooTHollleHHE BKJIa/J0B IPaBUTALMOHHOIO CMEIIEHUS CHEKTPAIbHBIX JH-
HUW U CMEIIIEHHE 110 3aKOHY Xa00ma /it yuacTkoB BeeneHnHoi ¢ pa3Ho# M10T-
HOCTBIO.

Eciun xe B obnactu BceneHHOM, rae HaxoIsATCS KBa3aphl, CPEaHSSA
IIOTHOCTB fJocturaer p= 100-p,,,, TOrAa paccTosiHAE 10 KBa3apoB He OyleT
npebimiath 1 I'TIk, TO €cTh, OHU HAXOASATCS 3HAYUTEILHO OJMKE, YeM cle-
JIAaHHBIE B JINTEPAType OLICHKH.

Wtak, MBI BBEIM NPEANOJOKEHUE O CYLIECTBEHHOM HEOIHOPOJHOCTH
pacrpeneneHnss Maccsl BO BcenmeHHOW. Pe3ynbTaTel  aCTpOHOMMYECKHX
HaOJIIOJCHUI IEHCTBUTENIBHO MOKA3bIBAIOT, YTO TAKOM (aKT UMEET MECTO.

A Tteneppb naBaiiTe 00OpaTHM BHUMaHHUE Ha TOT (DAaKT, YTO YCJIOBHE IS
3aKpbITOCTU BeeneHHoM u Juist co3/1aHusl TalakKTUKY (PaKTUYECKH OJIMHAKOBO.
["anakTUKH CyIIECTBYIOT, TO €CTh BBINOJIHUIUCH HEOOXOAUMBIE U JOCTATOY-
HBIE YCJIOBMSA JUISl UX CO3JaHHUs. ['OBOPHUT M 3TO cpa3y O TOM, YTO YCIJIOBUS
IUIsL 3aKphITOCTU BeeneHHoM Toxke co3nanel? OTBET OTPULATENBHBIN.

HyxHo ¢ camoro Hayana oOpaTuTh BHUMAHUE HA TO, YTO acCTPOPHU3UKH
IPUHAJIY Ha Bepy noctyiarsl @puamana, corjiacHo KotopeiM 1) Beenennas
U30TPOIHA B TPEXMEPHOM IIPOCTpaHCTBE; 2) Beenennas oqHopoiHA B Tpex-
MEpPHOM NIpPOCTpaHCTBE. IIpyn 3TOM BTOpPOM MOCTYJAT CUMUTAETCSA BBINOJHEH-
HBIM, TIOCKOJIBKY CUMTAETCS TOYHBIM 3aKOH Xa00ja, BbIpaK€HHBIH (opMy-
noii: v = Hr, npuueM H = const. PeasibHO hopmyna Xab0ia sBisieTcss npu-
OJIN’KEHHOHM, 4YTO 3aKOHOMEPHO JaXe B HEOAHOpPOJHOM BceneHHOH mpu
OTPOMHOM MACCHBE T'aJIaKTHK.

N3BecTHO, 4TO OJHOpPOAHAs CTPYKTypa BceneHHol nocie ee pokIeHUs
oKa3bIBaeTcsl HeycTonunBoi. Co3aaroTcsi 00J1IaCTH ¢ MOBBILICHHON M MOHU-
KEHHOM INIOTHOCTHIO. CJIeICTBHEM SIBISIETCS CO3JAHME TajaKTHUK, 3BE3[,
raHeT. [lpu 3ToM MOTryT BO3HMKATh M OOIIMpPHBIE 00JACTH C MOBBIIIEHHON
IUIOTHOCTBIO WJIM 3HAYUTEJIBHO CHUKEHHOM, YTO COOTBETCTBYET pe3yJIbTaTaM
HaOJIOAEHUST pacupenesieHus rajakTUK B mpocTpaHcTBe. [loatomy Moryt
BO3HHMKHYTh M 00s1acTu BcelleHHOH, e JIOKaJIM30BaHo 0OJIbIIOE CKOIUIEHUE

raJJaKTHK ¢ OOJIBIION CpC,IIHCﬁ IJIOTHOCTBIO BCIICCTBA, YTO Mbl BOCIIpUHUMA-
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€M KaK KBa3apbl. A CIIEICTBHEM HEOJHOPOIHOTO PACIPEAECICHUS BEIIECTBA B
Oonblux MaciiTabax BceneHHON sBIsiETCA KCINEPUMEHTAIBHO HaleHHas
HEOAHOPOJHOCTh PaCHpeAeeHUs] TEMIIEPATYPhl PEIIMKTOBOIO U3IYyYEHHS 110
YTJI0BBIM KoopAuHaTam (cM. ['naBy 8).

Bo3Hukaer Bompoc: a kakoBa cpefHss MIOTHOCTh Bcenennoit? OnHo-
3HAYHO MOXHO CKa3aTh, YTO OHa OOECIEYMBAET YACTUYHYIO OTKPBHITOCTH
BceneHHoH, cienyeT u3 uepapxudeckoil ctpykrypsl Beenennoi (cMm. ['maBy
2). Oto nmo3BosieT TBOPILY yIpaBisTh MOCIEAYIOIMMHU MpolieccaMu Bo Bee-
JIEHHOW paJii pealin3aliy €0 IUIAHOB IO Pa3BUTHUIO KU3HU BO BceneHHOM.
CornacHo nepapxuyecKkou CTpyKTypou BceeneHHOM oHa 3akpbiTa Ha TBOpHA.
Hpyroro He nano. 1o aekcrButesbHO 3AKOH Bceenennoii.

Crourt yuectb TOT (aKT, 4TO MpH pa30EraHuu rajakTUK B MPOILIOM, KO-
rja NpoJdOJKUTENIBHOCTh )KU3HU Beenennol coctasisna 10% ot coBpemen-
HOM BenmuuHbl Ty, 00beM BcenenHol OblT Ha 3 mopsjka MEHbIIE, a IJIOT-
HOCTb (B Mojenu ropsiueil Beenennoid) Ha 3 mopsiika 0osiblie. TOro MOTIIO
OBl OKa3aThCs JOCTATOYHO JJII TOTO, YTOOBI TPABUTAIIMOHHOE KPACHOE CMe-
IIEHUE CYIIECTBEHHO MPe00Jiaano HaJl KpaCHBIM CMEILEHUEM 3a CUET pa3oe-
raHus rajakTHK. A, yYUTbIBas HEOJHOPOJIHOCTb PACIPEIEICHUS MacChl BO
Bcenennoit, MoXHO CyIiecTBEHHO "MpUOIU3UTE" KBa3aphl U "yBUIETH'", UTO
TATAKTUKU «pa36e2aiomcst ¢ YCKOpeHUuem .

Takum oOpa3zoM, Mbl YBUENIH, YTO HET OCHOBAaHUN UTHOPUPOBATH BIIHS-
HUE IPaBUTALMOHHOTO MO Ha 3P QeKT pazdoeranus rajnaktuk. C ogHON CTO-
POHBI, TAKOE BIMSIHUE O0S3aTENbHO JIOHKHO CYIIECTBOBATH ISl yIAJIEHHBIX
raJakTHUK, MOCKOJIBKY IMPU MalbIX BEIMYMHAX 7y IJIOTHOCTH BEIIECTBA BO
Bcenennoii Oblia 3HaYMTENBHO BhINIE, 4eM B Haie Bpemsi. C apyroit ctopo-
HbI, HA CAMOM [IeJIe pacipeiesieHue BellecTBa BO BceneHHOW HEOqHOPOIHO,
a MOTOMY CYIIECTBYIOT OOJIbIlINE y4yacTKH BceneHHol ¢ yBeInyeHHOM! Beu-
YUHOUW IJIOTHOCTH.
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Yactb BTOpas. Po:xxaenue u 3soawouus BeesreHnou

BooOpakenue BakHee, 4eM 3HAHUS. 3HAHUS OTpaHU-
YeHBI, TOT/Ia KaK BOOOpa)KCHUE OXBATHIBACT UEIbIN
MUD, CTUMYIUPYS IPOTPECC, MOPOXKAas IBOJOLHIO.

Penurus, MckyccrBo 1 Hayka — 3TO BETBH OJHOTO H
TOTO JK€ JAepEBa.
A. DHHIITENHH

B Bompocax Hayku aBTOPUTET THICAYU HE CTOUT IPO-
CTEHIINX T0KAa3aTEILCTB OIHOTO.
T"amuneo I'anunen

MHorue (QU3NKH TPYIOATCS HAJ CO3JAHHEM BEIHKOU
KapTHHBI, 00BEINHSAIONIEH BCE B OAHY CBEPXCYIEpPMO-
Jenb. DTO BOCXWUTUTENbHAs WIpa, HO B HAcTosLIEe
BpEMsI UTPOKU HUKAK HE JOTOBOPSATCS O TOM, 4TO IIpe.-
cTaBJsieT co00il 3Ta BenuKas KapTHHA.

P.®elinman

Bce, 4TO OKOHYATENBHO M OCTOBEPHO HE 3aIIPEILEHO
COBPEMEHHOM HAyKOW, TOJKHO MJIM MOJKET CYILECTBO-
BaTh. MlHave, eciiu He I0Ka3aH MPUHLUI 3alpeTa Ha TO
WIM MHOE SBJICHUE, IIOJIOKEHHE, TUIIOTE3y, TO OHU
JOJDKHBI MJIM MOTYT CyLIeCTBOBaTh. B mpupoxe roc-
HNOJCTBYET NPE3YMIILUS IOIMYCTUMOCTH BCETO TOTO,
YTO HE UMEET 3aIpeTa.

Henp3s cumTaTh OCHOBaHMEM MJIA 3allpeTa TOTO HWIIH
WHOTO SIBJIEHUS TO, YTO €r0 CYIIECTBOBAHUE HE COOT-
BETCTBYET IOJIOKCHUSIM TEOPHH, KOTOPYIO IPUHATO
CUMTATh MOJHOM U OKOHUYATENIbLHOM, O€3 IpaBa Ha ajb-
TE€PHATUBHBIN MOAXOJ.

N.JI. T'epioBuH.

Uucno xapakTepHBIX CXEM U peryisipHocTed Bo Bce-
JICHHOW OIPaHUYE€HO, & MHOXKECTBO 3TUX CXEM U peEry-
JSIPHOCTEW YHUBEPCAJIBHO U BCEX MpOsBICHUN Mu-

pa.
Buxkrop Kynum
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JlelicTBUTENbHO HOBYIO 3€MJII0 B TOM WJIM MHOW Hayke
MOHO JOCTHYb JIMIIb TOTAA, KOT/Aa B PEIIAKOIIUNA MO-
MEHT UMEETCSI TOTOBHOCTh OCTaBUTh TO OCHOBAHME, Ha
KOTOPOM OT/IbIXaeT OBbIBIIAs HayKa, U B H3BECTHOM
CMBICIIE caeNaTh IPBIKOK B ITYCTOTY.

B.K. T'eiizen6epr.
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I'nasa 8. Poxxaenue u 3Bosonuss BceesieHHoOM
¢ MUHMMAJIbHOU HAYAJbHOUW SHTpONU e

Mopenu BcenenHoii, kak U J00Oble JIpyrue, CTPOSITCS HA OCHOBE TEX
TEOPETUYECKUX NPEACTABICHUNW, KOTOPhIE CYLIECTBYIOT B HACTOSIIEE BpPEMS
B KocMmouioruu. CoBpeMeHHass KOCMOJIOTHSI BO3HUKJIA MOCTE TMOSBICHUS 00-
11 TEOPUH OTHOCUTEIBHOCTH U MOATOMY €€, B OTIMYME OT IPEKHEHU, KIlac-
CUYECKOH, Ha3bIBAIOT pensimusucmckol. HOBbIN 3Tan ee pa3BUTHS ObLI CBS-
3aH ¢ uccienopanusaMu A.A. @puamaHa, KOTOPOMY yIaJIOCh BIIEPBBIE TEOpeE-
THYECKHU J10KA3aTh, 4TO BceneHHas, 3an0HEHHAas TATOTEIONIUM BEIIECTBOM,
HE MOXET OBITh CTAI[MOHAPHON. DTOT NMPUHIMIHMAILHO HOBBIM pe3yjbTaT
HallleJl CBOE MOJITBEPKJICHHE 1ociie oOHapyxeHus Xabomom B 1929 r. kpac-
HOTO CMEILEHUs, KOTOPO€E OBLJIO UCTOJKOBAHO KakK siBJieHUE "pa3zderanus’ ra-
JAKTUK. B CBSI3M ¢ 3TUM Ha MepBbId IJIaH BBIIBUTAIOTCS TPOOIEMBbI HCCIIEIO0-
BAHUS paclIMpeHus BcelleHHOW M OmpenesieHMs Bo3pacTa IO IPOJOJIKH-
TEJIbHOCTH 3TOr0 pacmiupeHus. TpeTtuil nepuoa pa3BUTHS KOCMOJIOTUU CBSI-
3aH ¢ padotamu ['.A. 'amoBa. B HuX uccnenyroTcs ¢pundeckue Mmporecchl,
MIPOMCXO/IMBIIKME HA Pa3HbIX CTAIUAX pacluupeHus: BeeneHHo.

Bce yueHble ucxondT U3 TOro, 4To CHavajia BceneHHas HaxoAwiach B
YCIIOBHSIX, KOTOPBIE XapaKTEPU3YIOTCS HAIMYMEM BBICOKOH TeMIlepaTypbl U
JABJICHUS B CHUHTYJSIPHOCTH, B KOTOPOW ObLIa COCPEAOTOYEHA BCS MATEpUS.
Jlanee mo mMepe pacuivpeHuss BceneHHOM OHa IMOCTENEHHO OXJIa)XIanach.
Mopnenb ropsueid Beenennoii Bnepssle Obuta npejoxkeHa [ A. 'aMoBbIM 1
BIIOCJICICTBUM Ha3BaHa CTaHAApTHOM [1-5].

Onnako, k mogenu I'.A. I'amoBa BbIABUTaeTCs psAll npeTeH3ui. B yact-
HOCTH, HEOOXOJMMO J1aTh OTBET HA Psii BaXKHBIX BonpocoB. Hanpumep, eciu
BCs MaTepus OblJIa COCPEAOTOUYECHA B CUHTYJISIPHOCTH, TO MOYEMY_HE BO3HHUK-

na_depHas_npeipa? Uem onpenensiercs_crpena speMmenu? Mmeer nu Beenennas
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HEKYI0 TPaHMIy_B NPOCTpaHCTBE? BBINOIHAIOTCS JM_3aKOHBI_TEPMOIUHAMU-
Ku B mporuecce_sBontounn_Bcenennoit? Ecnu_Bcenennass 6e3rpanudna, To
noueMy_Ho4bl0_TeMHO? W MHOro apyrux, He MEHee BaKHBIX M (pyHIaMeH-
TaJIbHBIX BOIIPOCOB.

K coxaneHnuto, MHOTOUMCIIEHHbIE MOJIEIN POXKJIEHUS U 3BoJtoIuu Bee-
JICHHOM 0OXOMST Psii U3 HA3BaHHBIX BaXKHBIX BOMPOCOB U MOATOMY HE MOTYT
OBITh MPUEMIIEMBIMH, MIOCKOJIBKY SIBHO MIPOTUBOpEYaT 3akoHaMm pusuku. [lo-
ATOMY MpobIeMa pOXKICHUS U BOJIIOIMU BeeneHHol ocTaeTcst Ype3BbIYaiftHO
aKTyaJIbHOM.

B Takoil cuTyalnuu aBTOp pelIW MPEIJIOKUTh COOCTBEHHYIO MOJIENb,
KOTOpas Obl HE MPOTUBOPEUHIIA MEPEUUCICHHBIM (U3MUYECKUM MPUHLIUATIAM U
OJIHO3HAYHO MoOTrjia Obl OTBETUTH HA MOCTaBJIEHHbBIE BOMpPOCHl [6]. B ocHOBa-
HAU MOJENH, MPEJIOKEHHOM aBTOPOM, JiekKaT 3aKOH Mmojao0uss U 3aKoH
eAMHCTBAa BO BeeneHHoi, neTanbHO U3J0KEeHHbIe B bubmmu.

N3BecTHO, uTO BeeneHHas uMmeeT vepapxuueckoe cTpoeHue (riasa 2),
yTO0 00yClaBJIMBaeT BBINOJIHEHUE 3akoHa moaoous [7]. bomnee Toro, B [7]
MPUHILINI UEePAPXUUECKOT0 000U pacCMaTpPUBAJICS KaK HOBBIM (pyHIamMeH-
TaJbHBIN 3aKOH (pu3uku. Kpome Toro, 3akoH mogo0ust 0JHO3HAYHO OMMUCHIBA-
etcsi ¢ nomoinbto Jlpesa XXu3zHu, 4To MO3BOIMIIO aBTOpY MOHOTpaduu [7] co-
31aTh TEOPUIO UEPAPXUUYECKUX CHUCTEM U CO3/1aTh MHOTOYMCIICHHBIE CXEMBbI
Ja3epoB Ha CBOOOHBIX AJIEKTPOHAX.

D1y uHOOpPMAIMIO Mbl KCIOJB3YEM IPH MOJEIUPOBAHUH MPOIECCOB
poxaeHus u dBomonuu Beenennout. 1Ipu 3Tom npemioxeHHass Moaens pac-
cMarpuBaeT Hamy BceneHHyro Kak 4yacTeh paccinoeHHoro  Cymep-
MPOCTPAHCTBA [8], B KOTOPOM CJIOU HE MEPECEKAITCS, a O0BEAUHAIOTCA Ha
MH(})OPMAIMOHHOM YPOBHE.

UtoObl HE HapylIaTh TPAJULHUOHHOTO HAa3BaHHUA, HAIll YETHIPEXMEPHBIH

(3+1) Mup (Mup-4) nazoBem Bcenennoii, a paccinoennoe Cynep-
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IPOCTPAHCTBO, KOTOPOE COCTOUT U3 HYJIb-MEPHOTO MPOCTPAHCTBA, OJHOMED-
HOT'O MPOCTPAHCTBA, ABYMEPHOTO MPOCTPAHCTBA U TPEXMEPHOrO MPOCTpaH-
cTBa Ha3zoBeM Cyniep-Beenennoii.

CHauvasia pacCMOTPUM MPOSBJICHUE 3aKOHA MOJOO0US MyTEeM CpaBHEHUS
MPOIIECCOB BHYTPUYTPOOHOIO Pa3BUTUSA PEOCHKA U POXKICHUS U SBOJIOLIUU

Bcenennoi.
8.1. BHyTpuyTpOoOHasi ;KM3Hb pedeHKa

CornacHO TeopuM HepapXWyecKux cucteM u goktpuHe Jpesa Kuznu
BCE IpoIiiecchl BO BceneHHoM MpOUCXoasT M0 €AMHOMY CLIEHApHUIO, XOTS U Ha
pa3HBIX YPOBHSX U B pa3Hbix Macmitabax (riasa 14). Ucxoas u3 atoro, nis
pElIeHUs MOCTaBJIEHHON Mpo0OJieMbl Mbl OyJleM CpaBHUBATH ATarbl BHYTPH-
yTpOOHOT0 pa3BUTHS peOCHKA U TAIbl POKJICHUS U IBOIIOLNY BeeneHHou.

[Ipexne Bcero, AJisi HaYana BHYTPUYTPOOHOTO Pa3BUTHUS peOCHKA HYKHO
OIIOZ0TBOPEHUE KEHCKOM SHIEKIETKH CIIEPMATO30MI0M.

31ech cienyer caenarb OTCTYIUIEHHE W YyKa3aTh Ha TO, YTO IPOILIECC
OIUIOAOTBOPEHUS HE SBIISIETCS CIIyYalHBIM, TIOJIOOHO TOMY, KaK HMUYEro CIy-
YalfHOTO HET B )KMBOM OpraHu3Me, a MOJHOCThIO 3amporpamMmMmupoBano. [Ipu-
HATO CYHUTaTh, YTO TOTOBYIO SIMIEKIIETKY MOKET OIUIOJIOTBOPUTH JHO0OM
cnepmato3oni. Eciau mpu 3TOM OKa)KeTcs, YTO CHEePMAaTO30M/] SIBIISETCS HO-
cutTeneM Y-XpOMOCOMBI, TO JOJKEH POAUTHCA MaJbUUK, a €CIUM HOCUTEIIEM
X-XpOMOCOMBI, TO JIEBOUYKA. B CBSI3U € 3TUM CYIIECTBYET )K€ MbBICIb, YTO
10J1 pedeHKa MOJHOCTHIO 3aBUCUT OT MYXYHHBI, KOTOPBIA BBOAUT CIIEPMATO-
30H1BI ¢ X-XpOMOCOMOM UM Y -XpOMOCOMOM.

Ecim 6bI Tak ¥ ObUIO, TO HE OBLUIO ObI TEHETHUYECKOH MaMSTH® | 110 XKCH-
ckoil uHUU. CIeI0BATENbHO, OTIOBCKAs X-XpOMOCOMA HE TOXIECTBEHHA

MaTEepUHCKOM. SlileKIeTka MOKET HECTU B ce0€ OTLOBCKYIO WJIM MaTEpUH-

¥ Mudopmamus nepenaetcst B BUAE MATEPHHCKON X-XpOMOCOMBI OT MATEPH K JOYEPH HOI0OHO
TOMY, KaK niepeaeTrcs nHGOopMaIHs B BUE OTIOBCKON Y-XpPOMOCOMBI OT OTIIA K CBHIHY.
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CKy0 X-XpOMOCOMY. JTa SMUEKIETKA IO3BOJIMUT OILUIOAOTBOPUTH €€ TOJBKO
HY>KHOMY CIIEpPMaTO30u1y. ECiIH OHA SIBISETCS HOCUTENEM MAaTEPUHCKON X-
XPOMOCOMBI, TO OHA IIO3BOJIUT OILJIOJIOTBOPUTH €€ TOJIBKO CIIEPMATO30UIy —
HOCHUTEIIIO0 OTIIOBCKOW X-XpOMOCOMBI. Eciu ke OHa SBJISIETCS HOCUTEJEM OT-
IIOBCKOM X-XpOMOCOMBI, TO OHA IIO3BOJIUT OIJIONOTBOPUTH €€ TOJIBKO CIIEp-
MaTO30MAYy — HOCHUTEII0O OTLOBCKOM Y-XpOMOCOMBI. JIulib B TakOM ciydae
reHeTu4ecKas HH(popManus Kak 1o OTLIOBCKOW TaK M IO MAaTEPUHCKOM JIMHUN
COXPaHUTCS Ha BeEKa.

CrenoBaTenbHO, 3a MO Oyaylero pedeHKa MoJIHOCTbIO OTBEYAET MaTe-
PUHCKAas AUIEKIIETKA.

ITocie OmIOIOTBOPEHMS CIEAYET BpeMs pelakCaluH Ul CO3JaHus
MOJIHOLIEHHOM KJIETKH, TOTOBOM K pa3MHOXkeHHI0. [l ctapra mpouecca pas-
MHOKEHUS KJIIETOK 0053aTeJIbHOE MMOCTYIIEHHE UH(POPMALIMK O Hadajle Jee-
HUS KJIETOK. B kieTke yxe 3anucana nHpopManus o TOM, Kakoi BuJ Oyner
MMETh TBOPAILLIUKCA BHYTPUYTPOOHO desioBeueckuil opraHusm. CremoBa-
TEJbHO, JI0JKHO CYIIECTBOBATH JBa TUIIA HH(OPMaLIUU.

JlornyHO NPEANnoI0XKUTh, YTO UHPOpPMALKA O Hayaye ACJICHUS KIETKH
J0JDKHA MMOCTynaTh u3BHE. Ha 3Ty MbICIb HABOAUT TOT (DAKT, YTO CPENU KH-
BOTHOI'O MHpa UMEKTCS ClIydad, KOIJa OILUIOAOTBOPEHHUE SIMIEKIETKH IIPO-
HCXOAMUT Cpa3y IIOCJIE POXKIACHHS CaMKH, B TO BpEMsl KAaK Hayajao JEJICHHS
KJIETKH IIPOMCXOIUT IOCJIE II0JIOBOTO CO3PEBAaHUs )KUBOTHOTrO. Kpome Toro, y
MeIBEJEN OIUIOAOTBOPEHUE ITPOUCXOANT B UIOHE WM HIOJIE, OJHAKO OILIOAO-
TBOpPEHHAs SIMIEKIETKa HAUMHAET Pa3BUBAThCS TOJIBKO B HOSIOpe. AHaNIOrny-
HO, B YK€ C()OPMUPOBAHHOM OPI'aHU3ME MOCJE €r0 POXKICHUS JEJICHUE KIIEeT-
KM [IPOMCXOAMUT TOJIBKO MPU HEOOXOIUMOCTH, a HH(popManus 00 3Toi HEe0O-
XOIUMOCTH MOCTYIIAET OT OPTaHU3MA.

Bo3sBpamjaemcst k nepBoil kietke Oynayuiero opraHuzma. Beime Obu10

YKa3aHO, 9TO BCs IMporpaMmMa CO3JaHHA JKUBOTO OpraHnu3Ma yiKC 3aJI0KCHA B

344



nepBoi KkieTke. B nmepBylo KJeTKY MOCTylaeT 3Heprusi, Heooxoaumas 1Jis
Pa3MHOXEHUS KJIETOK U pa3BUTHs opranusMma. Iloctpoenue opranuszma mnpo-
UCXOAUT B COOTBETCTBUM C HMEPApXUUYECKUM 3aKOHOM (rnaBa 14), TO ecTs,
cHayvajga (OpPMHUPYIOTCS BOJOKHA (OJHOMEpPHbIE OOBEKTHI), Jajee TKaHU
(nBymMepHBIE OOBEKTBhI) U TpexMepHble O00BEKThI. I[loCKONBKY TpexmepHbie
OOBEKTHI ABJIAIOTCS (PYHKIIMOHAIBHBIMU, TO, IPEXAE YEM OHU OyIayT co3fa-
HbI, JI0JDKHA NOCTYIUTh MHPOPMALMS O CO3JaHUU 3TUX OOBEKTOB M UX Oy-
ayuei aestenpHOCTH. TakuMm oOpa3oM, CO3/1aHHBIE TPEXMEpPHbIE OOBEKTHI
Cpa3y ’K€ HauMHalT (PYHKUHUOHAJIBHYIO JESATEIBHOCTh B COOTBETCTBUM C
Ha3HA4YE€HHEM opraHa. B COOTBETCTBHM C Mepapxuel OpraHm3mMa CO3JaHue
TPEXMEPHBIX OOBEKTOB MPOUCXOUT B CIEAYIOIIEH MMOCIEI0BATEIBHOCTH: CO-
31aHue MOHO(YHKIIMOHAIBLHOTO OpraHa (I0JbKH), 3aT€M JO0JbKH 00beIUHS-
I0TCSl B OJIM(PYHKIIMOHAJIBHBIN OpraH (Me4eHb, MOYKU U T.1.). B cBOIO oue-
penb Nnon(yHKIHOHAIBHBIE OpPraHbl OOBEIUHSIOTCS B CUCTEMbI (IIMTaHUE,
oOMEHa BEIIECTB, KPOBEHOCHYIO, HEPBHYI0, HIMMYHHYIO U T.11.). Bce cuctembl
¢dopmupyroT opranusm (riasa 14). 1 yxe npu BHyTpUyTPOOHOM pa3BUTUU
peOeHKa ero opratbl MOJHOLIEHHO BBITOJIHSIOT CBOM (PYHKIUU.

ITpun poxneHnn peOEHKa HYXHO BBECTH JOMOJHUTEIbHYIO HH(pOpMa-
LU0, KOTOpast 00€CIEeYUT NEPEX0]l OpraHu3Ma K aBTOHOMHOMY (DyHKLIHOHH-
poBaHuto. PeOeHOK OTAendeTcsl OT PHEPreTUKHM MaTEepPUHCKOrO OpraHu3Ma
(mepepe3aeTcsl MynoBHHA), HAUMHAET AbIIIaTh (BKJIIOYAIOTCS JIETKHUE), IO-
TpeOasATh Uiy U T. 1. [leproa BHYyTpuyTpoOHOM )KU3HU 3aBEPLLUICS.

Ha puc.8.1 npuBenena uHTeprpeTanus Kaxa0ro 3Tamna BHyTPUyTPOOHO-
ro pa3BUTHUsl peOCHKA C YYETOM TOro (pakTa, 4To IO CPEAHEN KOJOHHE MOXKET
IepeaaBaThCs TOJIBKO HHPOpMaLH.

U3 puc. 8.1 cienyer, uto 3Heprus U uHMoOpManus s BHyTPUYTPOOHO-
ro pa3BUTUsl peOCHKa JAETCA POIUTENIMU (BEPXHUM HEPApPXUUYECKUM YpOB-

HeM). I[anee, TOJIBKO HadYMWHasA ¢ BCIHUKOI'O O6’beI[I/IHeHI/IH KJIICTOK, KaKMM SB-
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JISI€TCS JI0JIbKA, BO3HUKAET HOBAsl YIPABJISAIONIAs €AWHULIA - TJIaBHAs KJIETKa
(MBICITTB) TOJBKUA. AHAJIOTUYHO, TOJKHA CHOPMUPOBATHCS M TJaBHAs KJIETKa
OopraHa OJJTHOBPEMEHHO C TJIaBHOU KJIETKOU 10Jbku. OO 3TOM CBUAETEIHCTBY-
eT 1o, uto Cedupbl 7 U 8§ HAXOAATCS HA OJTHON TOPU3OHTAIBHON JTMHUU.

st o0beAMHEeHUsT OpraHOB B CHUCTEMbI M OpraHU3M HYXHa JOIMOIHH-
TenbHasi uHGOpPMaLKs, KOTopas MOCTyNaeT OT MEPBOM KJIETKH, BBIMOJHSIIO-
HIEd poJib TJIABHOW KJIETKM OPraHW3Ma, YIPaBIAIOUIEH KJIETKA OpraHu3Ma.
Tak Cedupa 9 cooTBETCTBYET IIaBHBIM KJIETKaM CHCTEM OpPraHoOB, MOIYH-

HCHHBIX TJIABHOM KJIETKE OopraHusma.

Buemnunit Mup poauresnein

KpeaTtusnblii actiekt poaute- | 0 - PoguTeny 1o OII0A0TBOPEHHS SIALICKIICT-

aen Kn
0 ) 1 — OnnonoTBOpeHUE SIMIEKIETKH U BHECE-
‘: | - el N > HUE HH(POPMAIIMH B TIEPBYIO KIIETKY
: < 2
2 N i{ 2,3 — pOKJIEHHE U Pa3BUTHE BOJIOKOH
Y
o § 5 % 4,5 — poxCHUE U pa3BUTHE TKAHEH
o | = 5 -t <4
3 v ] 6 — BHeceHue nH(popMauu AJisi CO3JaHUsI Op-
= > = | \é’/ raHoB
o
;" g4 3 / o B 7 7 — co3nanue J0JeK, § - CO3/IaHue OPraHoB
e :
> =15 \ 5 L] 9,10 — BHecenue wHMOpPMAUU TSI O0BEIU-
= T HEHUSI OPraHOB B CHCTEMBI, JJISl 3aBEpPLICHUS
= " : dbopMUpOBaHUS OpraHuU3Ma U Iepexoaa ero
- 10 BO BHELIHHN MHP.

Puc. 8.1. [IpeBo XXu3Hu a1 BHyTpuyTpoOHOM KU3HU peOEHKa.

[Ipexne yeM peOEHOK pOAMTCS, €ro HYXHO MOArOTOBUTH K 3TOMY. DTy
paboty BeInosiHAeT uHpopManus, nocrynatomas k Cedupe 10. B pesynbrare
IPOUCXOJIUT NEPECTPOMKA OpraHu3Ma TakKuM 00pa3oM, 4ToObl peOEHOK CMOT
MeperuT BO BHEIIHUK Mup. M3BECTHO, YTO NPEKIAECBPEMEHHO POJMBIIUNCS
peOeHOK HE BBKUBAET, XOTSl Y HETO €CTh BCE OPraHbl, OH JKUBET U JIBUXKETCSA
B yTpoOe matepu. OJHAKO OH HE UMEET ABTOHOMHOTI'O TUTAaHUs U JAbIXaHusi. A

npu CBOCBPCMCHHOM DPOXKIACHUU 3THU 3JICMCHTBI MI'HOBCHHO BKJIIFOHAIOTCA.
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HN3mensiercs HaIIPpaBJICHUC KpOBOO6paH.ICHI/IH, BKJIFOYasA ABHKCHUC KPOBH YC-

pe3 JIeTKHEe, BKIIIOYAETCS JbIXaHUE U TOMY MOJJO0HOE.
8.2. DnekTpudeckue nosus B Mupax pa3Hoil pa3MepHOCTH

[Tono6HO BHYTpUYTPOOHOMY pa3BUTHIO peOECHKA POXKJIAETCA U pa3BUBA-
ercs Cynep-Bcenennas, npeacrapistomas coOOi paccilioeHHOE MPOCTpPaH-
ctBO [8]. CnenoBaTenbHO, B TOUKY BHOCHUTCSI SHEPTUSI M IPOrpaMMa 3BOJIIO-
uuu Cynep-Beenennoid, cocrosiieit u3 Mupa-1 (touka), Mupa-2 (ognomep-
HO€ MPOCTPAaHCTBO), Mupa-3 (nBymMepHOE MpocTpaHcTBO) U Mupa-4 (Tpex-
MEpHOE MPOCTPaHCTBO). B manHoM maparpade paccMOTPHUM 3JIEKTPUYECKUE
noJis B 3Tux Mupax.

CHauvasia pacCMOTpPUM OJTHOMEPHOE NMPOCTPAHCTBO. Mex 1y Marepualib-
HBIMHU YacTHUIaMU (JMOHAMHU) 3TOro Mupa Oynet nposiBIAsSTLCS cuila, KOTopas
HE MOET 3aBUCETh OT PACCTOSIHUSA (OJHO MPOCTPAHCTBEHHOE U3MEPEHUE HE
naeT nuccunanuu, F = const). Torna sHeprus B3auMOACHCTBUS JOJIKHA JIU-
HEWHO BO3pPACTATh C YBEJIMYEHUEM PACCTOSHUSA MeXay dyacTuuamu (£ = Fx).
D10 OyAeT JIOBYIIKOM JIJIsl 4acTHIl, KOTOPasi HE MO3BOJUT UM BBIMTH 3a Mpe-
JIeNTbI B3aUMOEHCTBUS (KOHbaHHMEHT ).

VY4uThIBasi yHUBEPCAIBHOE COOTHOILLIEHUE HEONPEAEICHHOCTEN (pXx = h),
JIETKO HAWTH, YTO SHEPTHs. OCHOBHOTO COCTOSIHHS YACTHULL C yYaCTHEM TOJIBKO

ANEKTPOCTATUYECKOIO B3aUMOIEUCTBUS OyAeT

3(kh)2/3

1/3

E =
2m

[Ipy 5TOM BKJIaJ KMHETUYECKOW DHEPIrUH B 2 pa3a MEHbIIE BKJIAJa I10-

TCHHHaHBHOﬁ 9HCPTIUHU B ITIOJTHOM COOTBECTCTBUHU C TGOpeMOﬁ BHpHalia.

% Tepmun «kondaifHMeHT» (YIepKaHNe) HCIOTb3YeTCs B KBAHTOBOH XPOMOAMHAMHKE ISl 000-
3HAYCHUSI SIBJICHUS, JICTAFOIIET0 HEBO3MOXKHBIM CYIIECTBOBAHUE B CBOOOIHOM COCTOSIHUM KBapKOB
C IBETHBIM 3apsoM. KBapku Bcerja oka3bIBaroTCsl 00beIMHEHHBIMU B TPYIIIBI, 00pa3yIOIINe TaK
Ha3bIBacMble OCCI[BETHBIC MIIH OEIIbIe YaCTHUIIBI — aJPOHBL. MBI ke OylieM UCIONIb30BaTh ATOT Tep-
MUH JUTs YIep KaHUs YaCcTHIl B TIAPE U 32 CUET AIICKTPOCTATHYECKOTO B3aUMO/ICHCTBHSI.
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B Mupe-3 npocTpaHCTBO KBapKOB JIByMepHOE (TpeThe BpeMs). B Takom
ciydae coriacHo Teopeme Octporpanckoro-I'aycca momydamnm:

E(r)-2mr =q/ s,

E(r)=—2— (8.1)
2reg,r
Orcrona
o(r)=—L—m| =~ |+C, (8.2)
2reg, \r,

rJie 7, - Ha4aJio oTcyeTa (BBOAUTCA JUIsl YHUUTOXKEHUS PA3MEPHOCTH MOJ JIO-
rapupmom). KOHCTaHTBI € U €, AOJMAKHBI UMETh OTJIMYHBIA OT MPUBBIYHOTO
(bU3MYECKU CMBICI, TOCKOJIBKY OTJIMYAETCS PAa3MEPHOCTh IPOCTPAHCTBRA.

B takom ciiyyae BeaM4MHA HANPSKEHHOCTH JJIEKTPUYECKOro Mmojst Oy-
JET 00paTHO-IIPOIOPIIMOHATIEHA PACCTOSHUIO B MEPBOM cTeneHu (puc.8.2), a
NOTEeHIHaI Oy/eT pacTu JorapuMHUUECKH C paccTosiHueM, (puc.8.3) To ectsb,

BO BCEM IpOCTpaHCTBE. Takol pocT 00yCIOBUT KOH(PAHHMEHT.

10
Trz:soFJq
ol 2mee p/q
2L
6*
4*
5l 0
0 : —
0 1 r 2 0 2 4 v, 6 8 10

Puc.8.2. DnekTpuyeckoe mnoje To4el- Puc.8.3. DnekTpuyueckuii moTeHIHaNI TO-

HOro 3apsana Mupa-3 4YeyHoro 3apsina Mupa-3

Teneps mepeiiieM K pacCMOTPEHUIO JIEKTPUUYECKOTO TOJII B TPEXMep-

HOM nipocTpancTBe. M3 Teopembr OcTporpajckoro-I'aycca cnemyer:

E(r)-4m’ =q/ss,,
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E(r)=—1— (8.3)

dneest
Orcrona
MOTEHIIMA olr)= 4 (8.4)
dree,r
Y DHEPIUs B3aUMOJECHCTBUS W(r)=0-o(r)= M (8.5)
dree,r

Wtak, sHeprusi B3auMOJEHCTBUSA MEXIY 3apsilaMH B YeTbIpexMepHOM (3
+ 1) Mupe 3aBucUT 00paTHO MIPOMOPLUOHATBHO OT PACCTOSHHUSL.

OHeprus 31eKTPOCTATUYECKOI0 B3aUMOJCHCTBUSA C YBEJIMYECHHUEM pac-
CTOSIHMSL OyZleT yMEHbLIaThCA 10 HyJs. Takoil XxapakTep B3auMOJEUCTBUS
JOJDKEH NPUBECTH K TOMY, 4YTO IIPU MEPEX0ie YeTbipexmepHoro Mupa B Opa-
Hy ISATHMEPHOro Mmupa dacTuisl 4eTtslpexmepHoro Mupa cMoryTt cocyuie-
CTBOBAaTh C YACTHLIAMM OpaHbl MATUMEPHOro Mupa (O0TCyTCTBYET KOH(aiH-
MeHT). Takas cuTyauus MOKeT UMETh CYLIECTBEHHbIE IOCIEACTBUA. B yacT-
HOCTH, OTCYTCTBHE KOH(DalHMEHTa JUIsl 4acTHUL 4YeThlpexmepHoro Mupa u
4yacTULl OpaHbl MATUMEPHOrO Mupa CTaHeT NPEnATCTBUEM /IS CO3/1aHus ca-
Moro naruMmepHoro Mupa. WUtak, Opana nstumepHoro Mupa sBisieTcs 3a-
Bepmaronien craguer spomouuu Cynep-Bceenennoiu. /IpeBo XXusHu Toxe
CBUJICTEBCTBYET B I0JIb3Y CYLIECTBOBAHMS TOJIBKO TPEX CIIOEB PACCIOCHHO-
ro Cynep-npocTpaHcTBa.

Ecnu Obl peann3oBanach BO3MOXKHOCTb CO3JIaHUs MsITUMEpHOro Mupa,

st Hero Teopema Octporpajackoro-I'aycca umena Obl BUA:

1€ 7 — YETBIPEXMEPHBIA PAJUyC, Kk — YHUCIO, ONMPEAEISIONIee TPEXMEPHYIO
«IJIOLIAJb TIOBEPXHOCTU» OpaHbl YETHIPEXMEPHOTO MPOCTPAHCTBA

B sTtoMm ciryuae
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E(r)= A (8.6)

- . p= _
KTEET” 2Kkmeg,r’
CJie10BaTEeNbHO, IEKTPOCTATHYCCKHIE CHIIBI OKA3aJIMCh Obl KOPOTKOICH-

CTBYIOIIIMMHU U OTPAaHUYCHHBIMH (OTCYTCTBYIOT yCIIOBHS KOH(palHMEHTA).
8.3. Po:xknenne u 3Bosonust Cynep-BceesieHHOM
8.3.1. Ckauasipnoe Ilose

B 1921 r. T. Kanyna npensioxun MeTo]l 00beIMHEHUS TPaBUTAIMOHHO-
ro U 3JEKTPOMAarHUTHOTO B3aMMOJEUCTBUSA (00IIEl TEOpUU OTHOCUTEILHO-
CTH Y TEOPHUU DJIEKTPOMArHUTHOTO MoJis MakcBesja) Ha OCHOBAHUM TUIIOTE-
3bl, COTJJACHO KOTOPOM HAIll MUP MPEICTABIISIETCS KaK MCKPUBJIECHHOE MSATH-
MEpHOE MPOCTpaHCTBO-BpeMs. [Ipu 3TOM, Kak U [Ji 4ETHIPEXMEPHOTO MPO-
CTPaHCTBA-BPEMEHU CUUTAIOCH, YTO OJHA KOOPJAWHATA BPEMEHHAs, a YEThIPE
— npoctpaHcTBeHHsie [9,10]. (cm. I'maBy 6). Kak cienctBue, MOKHO yTBEp-
XKJaTh, UTO KaK IPABUTALIMOHHOE U JIEKTPOMArHUTHOE IOJIsl IPOSIBISIOTCS B
Mukpomupe u1 Makpomupa, Tak U HeuszBecTHoe CkanspHoe Ilone momxHO
nposiBIATECS B Mukpomupe u Makpomupa. OOuieit 1j1s 3TUX Mojeil saBisieT-
C W 3aBUCHUMOCTb HUX HAIPSIKEHHOCTH OT PACCTOSIHUA. DJIEKTPOMArHUTHOE
[OJIE OKA3aJlOCh 3HAYUTENIBHO CUJIbHEE T'PaBUTALMOHHOTO M MaKCHUMAaJbHO
MPOSIBIIETCS B CTPOCHUM aTOMOB U MOJIEKYJI, BO B3aUMOJICCTBUU MEXKIY 3a-
psAaMH.

3a HamMuMe MAacchl 3JIEMEHTAPHBIX YACTHII, CKOPEE BCEro, OTBET-
cTBeHHOe MMenHo CkassipHoe Iose (Macca - CKaTspHas BEIHYHHA)" , MO-

CTOSIHHO MPHUCYTCTBYIOIee BO BcesleHHOI. A TTOCKOJIbKY BETMYMHA MACChI

% TeopeTHKH CUMTAIOT, 4TO MACCa HMEMEHTAPHBIX YACTHIL TOPOKAACTCS B PE3YJIBTATE HX B3AHMO-
NeHCTBUSA C mojieM ckaisipHoro 60o3oHa Xwurrca (Peter Ware Higgs). B kBaHTOBOM MeXaHUKE €CTh
KECTKOE MPABUIIO: B3aUMOJICHCTBOBATh MEXAYy COOOW MOTYT COCTOSIHUS C OJMHAKOBON CUMMET-
pucii. Tak Moxer U 6030H XWrrca, BEpOATHOCTH CYIIeCTBOBAaHHUS KOTOPOro Bo BceneHHOM
paBHa HYJII0, 00ECIICYNTh CYIIICCTBOBAHNE MAaCChI BCEX BO3MOXKHBIX YacTHUIT (Kak 0030HOB TaK M
JICTITOHOB, KaK CKAISPHBIX TaK U BEKTOPHBIX YacTHIT)?
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AJIEMEHTAPHBIX YaCTUL] HE 3aBUCHUT OT KOOpJAMHAT B MeTarajiakTHke, TO JIeH-
cteue CxkamsspHoro Ilons onnHakoBo BO Becenl Beenennon. bonee Toro, Mox-
HO Jaxe yTBepxkaaTh, uto Ckanasipnoe Ilose popmupyer Beenennyro. Ta-
KuUM oOpa3zom, Mbl otoxzaecTBisieM CkansgpHoe Ilone no Teopun Kamyusl c
ITonem Mupa-1. Kpome Toro, moxxHo caenats BbIBOI, 4To CkanmsapHoe [lone
HOPOKIAET JAPYrue MoJjis, 4YTO U 00ECIEeUMBAET POXKICHUS BEILECTBA, CylIe-
CTBOBAaHUE KU3HH, 3BOJIIOLNIO BceeHHOM.

Beiie 66110 ckazaHo, yTo Mup-1 HyapMepHbiii. OJHAKO CTOUT OTMeE-
TUTb, YTO BCE BO3MOXHBIE KOOpAUHATEI B Mupe-1 He pacKphITHI, a 3aMKHYTBI
caMu Ha ce0sl B KoJsiblla MaJIoro paauyca. [loaToMy Ha camoM jieiie JJ0KaJIb-
Hast cummMerpus Iloass Moxker ObITH chepruecKoil B MHOTOMEPHOM IPO-
crpancTBe. [loe BbICOKOM cUMMETpHUH 00J1a1aeT CIIOCOOHOCTHIO MTOPOKIAAThH
IIPOCTPAHCTBA M YACTULBI C NOHMWKEHHOM cuMmmerpuen. [Ipu atom Mup-2 u
Mup-3 UMEIT LMIMHAPUYECKYIO CHUMMETPHUIO (HUTh Majoro Auamerpa H
JUCK MaJIoOil BBICOTHI), a Mup-4 nomyckaeT BC€ BO3MOXHBIE CHUMMETPUH,
BKJIFOUasi C(PepUUECKyt0 CUMMETPHUIO B TPEXMEPHOM IPOCTPAHCTBE, I YETO
u3 Mupa-1 BBoautcs B Mup-4 nonosinurensHas uapopmanus [6].

B monorpaduu [11] BepBbie OblIa U3JI0KEHA CIEAYyIOIIAas THIIOTE3a O
OPUPOJIE U CTPYKTYpe (pU3MUECKOro BakyyMa: IpHU aHHUTWIISIMM Iapbl ya-
CTULA-aHTUYACTHULIA OHU HE JIMKBUIUPYIOTCS, a OOBEAUHSIOTCS B CHCTEMY,
Ha3BaHHYIO JIEeMeHTapHOHN yactuiied Bakyyma (3UB). B OUB B HeB030YyXk-
J€HHOM COCTOSIHUM B HAllleM JIAOOPAaTOPHOM MPOCTPAHCTBE BCE KBAHTOBBIE
yucia paBHbl Hy0. OCHOBOM (M3MYECKOro Bakyyma corjacHo [11] aBisert-
csl IPOTOH-AHTUIPOTOHHKIH (p p~) Bakyym. Konuenrpauus DUB B 3ToM Bu-

-3

e Bakyyma paBHa 1,54541-10°" cm™, B To Bpems kak KoHueHTpauus DUB

3
, To ecTtb Ha 10

29
3JIEKTPOH-NO3UTPOHHOTO Bakyyma paBHa 1,73009-107 cm
nopsiikoB MeHbIe. Beero B [11] Hacuutano 9 BUI0B (pU3HMYECKOTO BaKyyMa,

BKJIFOYAsi HEUTPUHO-aHTUHEUTPUHHBIN BakyyM. OgHako, B MOHorpaduu [11]
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HE aHAIM3UPYIOTCS MIPUIMHBI 1 MEXaHU3MBI IIPeoOpa3oBaHus Mapbl YacTHUIIA-
AHTUYACTHUIIA B DJIEMEHTAPHYIO YaCTHUIlY BaKyyMa.

Bo3bMem 3a ocHOBY mnipuBeneHHBIN B [11] moaxon ayist onucanus Ghusu-
YECKOro BaKyyMa.

B sTOM miiaHe MHTEPECHO PAcCMOTPETh MPUPOY AHHUTHIISIIIUN YaCTHII.
Hu snexrpocratnyeckoe, HU TPaBUTALMOHHOE B3aMMOJACHCTBHE HE MOTYT
00BACHUTDH 3TOT (peHOMEH. OCOOEHHO ATO KACAETCSI aHHUTUIISIUU HEUTPUHO
C COOTBETCTBYIOIIUM aHTUHEUTPHUHO.

KynoHoBckoe B3auMOAEHCTBUE MEXKY AJIEKTPOHOM U TTO3UTPOHOM CIIO-
COOHO OmnuUCcaTh TOJIBKO CO3/IaHUE «aTOMay» MO3UTPOHUS, YTO U HAOIIOJaeTCs
B DKCIIEpUMEHTAaX.

Takum 00pa3om, Mbl MPUXOJUM K BBIBOJY, UTO CO3/IaHHE BaKyyMHOMU
YaCTUIIbl U3 Mapbl YACTUIA-AHTUYACTUIA C HYJIEBBIM PACCTOSHHUEM MEXIY
HUMH TPeOYyeT IPYyroro TUIa B3auMoJieHcTBUs. Bo Bcex ciiydasx BaKyyMHasl
YaCTHIA SBISECTCSA CKATAPHOU. [103TOMY MOKHO clIes1aTh JOTUYECKUI BBIBOJ,
YTO UMEHHO cKaJjisipHoe Ilojie BbI3bIBaeT CO3JaHNEe BAKYYMHOM YaCTHIIbI.
Utak, omHuM U3 cBOMCTB cKaJAPHOro Iloss siBjsieTcs ero yuacrue B €o-
3MaHUM BaKYYMHBIX YyacTull. [Ipy 5TOM BakyyMHbIE€ YaCTHUIIbI 3aKPBITHI JJIsI
BHEIIIHETO Bo3zehcTBUsA. {15 npeoObpa3zoBaHus BaKyyMHON 4YacTHUIIBI B TMapy
peanbHbIX YaCTHUIl HYKHO €€ MOoJsIpu30BaTh. Eciau 3T0 nmapa 3apsiKEHHbIX 4a-
CTUIl (JIEKTPOH-TIO3UTPOH, KBAPK-aHTUKBAPK), TO MOJISIPU3ALINS TPOUCXOTUT
B KYJIOHOBCKOM I10JI€ aTOMHBIX sIJIep, a MpeoOpa3oBaHUE ATOW BUPTyaIbHOM
napel B mapy CBOOOJHBIX 3apsKEHHBIX YACTHUI[ BO3MOXKHO BCIEICTBHUE BO3-
OY>KJIeHHS TIOJISIPU30BAHHOW BaKyyMHOM YaCTHIIbI KBAHTOM JJICKTPOMATrHUT-
Horo manmydenns (hv > 2mc’). Takoii IMpoLece pa3pelieH, TOCKOIbKY paspe-
1IeH 00paTHBIN Ipoliece - u3lydyeHue POTOHOB NPU AaHHUTUJIISIIIUUA YaCTUIIBI C

aHTUYaCTHULICH.
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C npyroil CTOpOHBI, aHHUTWIALMS IPOUCXOMUT NPU B3aUMOJIECHCTBUU
YacTHUI[l C COOTBETCTBYIOLIEH aHTHYACTULEH, HE3aBUCHUMO OT BEJIUYHMHBI
AJIEKTPUYECKOTO 3apsija, CIMHA, MacCchl. DTOT (DAKT elle pa3 CBUIAETEIIbCTBY-
€T B I0JIb3y TOT'O, YTO OTBETCTBEHHBIM 33 AHHUTMJISILUIO BBHICTYAET UMEHHO
[Tone. Tlockonbky Ilone cnocoOHO MOPOXKIATh YACTHUIBI C OMpPEAEICHHOMN
Maccoi, TO BEPHBIM JIOJIKHO OBITh M YTBEPKACHHE O BOZMOXXHOCTU aHHUTH-
UMK (MCYE3HOBEHUSI MACChl U APYTHX (PU3HYECKUX XAPAKTEPUCTUK) YaCTH-
bl C €€ aHTUYacTULe npu yyactuu [loms.

Takum 006pa3oM, B3aUMOJICUCTBHE MEXAY YaCTHIICH U € aHTUYACTHUIICH
¢ yuactueM llosis MOKET yMEHBIIUTh PACCTOSIHUE MEXAY HUMH A0 HYJS, a
SHEprus B3aUMOJEHCTBUS OyaeT paBHO#H 2mc’.

Heo0xoaumo npuHATh 3a QakT, 4TO MO TAKOMY Ke MeXaHHM3MYy CO3/1a-
woress DUB u B Mupe-3, r11e B3aUMOJEHCTBHAE POUCXOIUT MEXKY KBAPKOM
Y aHTUKBAapKOM.

Bo3mosxkHocTe yuactus Ilosig B mpoueccax aHHUTWISALIMKA TPeOyeT, YTo-
Obl BCe YACTHIBI M MX AHTHYACTHIBI OBLIM HOCHTEJSIMH B3aHMOJeH-
creus 4epes Ilose. CinenoBarenbHO, aTOMHBIE AAPa OJHOBPEMEHHO fB-
JIAAIOTCH HOCUTEJSIMH M CKaJIsIpHOro Ilosisi, nHaye B X OKPECTHOCTH OKa-
KETCSI HEBO3MOXKHBIM POXKJICHHE NIapbl WIN TPYNIBI Iap HEUTPOHOB, KaK 3TO
TpedyeT MOoJeNb POKIeHHs U 3BoJitoluu Beenennoit [6]. bosnee Toro, oquna-
KOBBIM MaccaM IIPOTOHOB COOTBETCTBYET U CTPOT'0 OJMHAKOBBINA BKiaxa [los.
B takom ciyuae, B okpecTHOCTH sifep npu yuyactuu Iloss OyayT nosspuszo-
BaTbCsl BAKYYMHBIE YaCTHIIbI, CO3/IaHUH HAa OCHOBE HEHUTpHHO. Bo30yx1eHue
ATUX MOJAPU30BAHHBIX CKAJSIpHBIM [loem JacTui NpuBeaeT K BO3MOKHOCTH
POXKAECHUSA Mapbl PEANBbHBIX YACTUL] HEUTPHMHO M AHTUHEUTPUHO. B sTOM
IJJaHe MOXHO BCIOMHHUTH 00 yOexaeHusx aBtopa moHorpadum [11], co-

I'IAaCHO KOTOpOMY B036y}K,ZI€HI/Ie BaKYYMHOﬁ JaCTHIIbI, COBILaHHOﬁ Ha OCHOBC
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napbl HEUTPUHO-aHTUHEHTPUHO, OTBETCTBEHHO 32 (POHOBOE M3JIy4Y€HHUE, U3-
BECTHOE KaK PEIUKTOBOE U3ITyUYEHUE Bcernennoii .

Crout 00paTuTh BHUMAHUE Ha €le OJIHY BO3MOXKHOCTD - Ha BO30Y:K/1e-
nne DUB IlosieM B COCTOSIHHSI, SHepPrusi KOTOPBIX MeHbIIe 2mc”. Takas
MOTPEOHOCTH a0COIIOTHO HEOOXOAMMA J1JI1 OITUCAHUS B3aUMOJICUCTBUS MEXK-
Iy 4acTUI[AMHU C y4acTHEM BUPTyaJbHBIX 0030HOB. [Ipu 3TOM 3HEpreTuue-
CKHE COCTOSIHUSI BUPTYaJbHbIX OO30HOB JOJIKHBI JI€KAaTh HUXKE dHEpreTuye-
CKHUX COCTOSIHUH TeX ke 0030HOB B CBOOOJIHOM COCTOSIHUU M, KpOME TOTO,
JOJKHBI JIeKaTh Bbllle cocTtosiHuii DUB. KpoMme Toro, sneprernueckoe co-
CTOSIHUE BUPTYaJbHOrO0 0030HA JIOJKHO OBITH TEM HUXKE, YeM OOJIbIIE €ro
Macca B CBOOOJIHOM COCTOSIHUU.

PaccmarpuBas npouecc poxaeHus u 3BoJrouun Beenennoit [6], aBTop
BBEJI PEAKLUIO POXKJICHHUS OMHEUTPOHOB B OKPECTHOCTH CYIECTBYIOIIUX
aToMHbIX sigep. Utak, [lone mmeeT BO3MOKHOCTh POKaTh OMHEUTPOHBI UITU
KJIacTepbl OMHEUTPOHOB B OKPECTHOCTU YaCTHIl, KOTOPbIE SIBJISIFOTCS HOCUTE-
nsimu Toro xe [lonsa. OnHako, MexaHU3M POKJICHHS BelllecTBa BO BeeneHHoM
B Hayase (nmepBasi MIWIJIMCEKYH/a) €ro Pa3BUTHUS CYIIECTBEHHO OTIUYAJCS OT
YIOMSIHYTOTO. J[€710 B TOM, 4TO B I€PBBIE MOMEHTHI POXKIACHHS BceneHHon B
HEM BellecTBa eme He Obu10. OnHako Bceenennas poaunace U Havasia pac-
HIUPSTBCS C MOCTOSSHHOM CKOpocThio. st Toro uroObl Beenennas Hauvana
3aMoJHATHCA BEIIECTBOM, HEOOXO0IMMO, YTOOBI BCE BpEMsI C MOMEHTA €€ CO-
31aHUS B HEM MPUCYTCTBOBAIM BCE BO3MOXKHBIE BaKyyMHbIE dacTHIbl. [Ipu
MaJioM HayajdbHOM 00beme Bceenennoil miotHocts suepruu [loms, moctyna-
foero Bo Beenennyro, Oyner upe3BeidaiiHo Benka. B Takom ciydae Ilone
OBLIO CIOCOOHO BO30Y’K/1aTh BCE BO3MOXKHBIE MAPhI YaCTUIA-aHTUYACTHUIIA, &
Janbliie, B OKPECTHOCTH OOPA30BAHHBIX YACTHI] CTAIN POXKIAATHCS OUHEUTPO-

HbI U UX KJIACTCPHI. B sTom IMponIeCCe BKIIAA aHTHUYACTULL B POKICHUC MATC-

% ABTOp KHHI'M MMeeT COGCTBEHHBII B3TIIS/ HA IPUPOLY PEIMKTOBOIO H3TydeHus (cM. TaaBy 11).

354



puu OBICTPO YMEHBIIUJICSA O HYJIS, TOCKOJIbKY KOHKYPHUPYIOIIHUE MPOIECCHI
OBICTPO U HEYKJIOHHO HaOUpaJld CUJTy.

[lone u B Hacrosmiee BpeMs CIIOCOOHO BO30YXIaTh U3 BaKyyma Maphbl
YacTHUI[a-aHTUYACTULIA, OJTHAKO KOHLEHTpAlusl TaKUX YacTUIl NaJaeT co Bpe-
MEHEM OOpaTHO MPOIOPLHMOHAIBHO KyOy BpEMEHHU CyllecTBoBaHUs BceneH-
HOM. [lo cpaBHEHHIO C KOHIEHTpALMEH POXXICHHBIX OMHEHTPOHOB B IIOJIC
ATOMHBIX SIIEP 3TO YPE3BbIYAITHO MaJlasi BEJIMYMHA.

N3BecTHO, 4TO 3aKOH MOAOOUS OJTHO3HAYHO OMHUCHIBAETCS MPU MOMOIIU
Hpesa Kusznu (rnasa 2).

Poxnenus namen BeeneHHOM NpOUCXOAUT Cpa3y Ha BCeX ypoBHsX lpe-
Ba JKu3HU. DTH YPOBHU COOTBETCTBYIOT OTHEJIBHBIM IPOCTPAHCTBAM IIEJIOTO
paccinoerHoro Cymep-npocTpancTBa. Mexy NpOCTPAaHCTBAMU BO3MOKHA
ML MHPOPMALMOHHAS CBA3b Yepe3 TOUKY, OOIIYIO I COCEIHHX CIOEB .

B touky Kether (Mup-1) Baocutcs sueprus (Ilose) ¢ mocTostHHOM CKO-
POCTBIO. JTa TOYKA HE UMEET ITPOCTPAHCTBEHHOTO M3Mepenus. bynem xapak-
Tepu3oBaTh ee kKak Mup Ilons-Bpemenu. CoryiacHO NpUHIUITY UepapXuye-
ckoro noaobus Ilone coaepXUT MOJHYH0 IPOrpamMmy 3BOJIOLHMHM Oyaymien
Cynep-Bceenennon kak paccnoennoro Cymnep-npocrpancTBa. Tam HaxonaTces
BCe 11a0JIOHBI JJIs1 CO3/IaHKsI MaTEpUATIbHBIX YacTull B Mupax 0oJiee BbICOKOH
pa3mepHOCTH. IIOHATHO, YTO B TakuX IIA0JIOHAaX BCAKOE JIBH)KEHHE OTCYT-
cTByeT. B Teopun dynmameHtaibHoro mojs ['epmoBuHa Takue 11a0IOHbBI
Ha3BaHbI 3aCTHIBIIMMU TPACKTOPUSIMU (CM. IJIaBy 4).

Ilepsoni oTHpaBHOW TOYKOW NPEIJI0KEHHOIO MEXAHU3Ma POKICHUSA U
ABOIOLIMM Mupa sBIsieTCSl yTBEPKIAEHUE, COMVIACHO KOTOPOMY HAdyaJoM M

npoJoJpKkeHreM 3Boirounn Oynymei Cynep-BceenenHoit Oyner ee pacuiu-

°! ndopMaIiio 0 paccioeHHBIX MPOCTPAHCTBAX MOXKHO HaiiTi B riase 4. Oxgnaxo U. eproBun
paccMaTpuBacT PacclIOeHHOE MPOCTPAHCTBO AJIS OMUCAHUS MIPUPOBI U CTPYKTYPHI DIIEMEHTAPHBIX
YacTHIl B TEKYIIHMA MOMEHT BpeMeHH. B 3Toi ke KHUTe OHO paccMaTpHBAETCS B IWHAMHUKE POXK-
neHust v 3Bosironuu Cymnep-BceenenHoi.
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PeHHe CO CKOPOCThIO CBETA, IPUYEM Cpa3y MOJIY4YalOT paclIMpEHnEe BCE CO-
CTaBHBIE €€ 3JIEMEHTBHI: OJHOMEPHOE MPOCTpaHCTBO (Mup-2), nBymMepHOeE
npocTpancTBO (Mup-3) u TpexmepHoe mpocTpancTBO (Mup-4). Ilpu stom
Mup Ilonsi-BpeMeHHU SIBJIIETCS COCTOSSHUEM YHUCTOIO CTAHOBJIEHUS, COCTOS-
HueMm IlepBuunbix Buxpeii, Hayaaom Buxpesnix [ABuxenuit wim I'nas-
Hoii [IBmkymeit Cuitoid. OTcrozia ciienyer, 4To BUXPEBYIO CTPYKTypy Bce-
neHHou 3axaer [lone, mopoxaaromee 0qHO-, ABYX- U TPEXMEPHYIO BceneH-
HY10, I7ie Bce Bpamlaercs. OT poxkaeHus 10 3aBepiieHus Bceenennas ¢pak-
TaJbHAs U ATH (PpaKTaibl BpaIIatoTCS.

[lynscanus suepruu [losis, BeI3BaHHAS AUCKPETHOCTHIO TEUCHUS BpeMe-
HU, COIPOBOXKIAETCS NEPEIMBAHUEM <OKHAKOCTH» K MHpaMm pacciOeHHOTro
Cynep-npocTpaHCTBa.

CkopocTtb HanoaHeHus sHeprueid Cedupsl Kether nomxna ObITh g0CTa-
TOYHOM, 4TOOBI mepenonHsiiuch Cedupbl U "KUIKOCTHR" TEepenuBajiach B
cnenyrome Cedupsl. [losTomy Bpems 3amosiHeHUST OJAHOMEpHOro Mupa
(Mupa Ilons-Bpemenn Kether) ouenb mano (13 rinaBbl 13 Mbl UMEEM TIEPUOJ
koJsiebanus sHepruu [lons Af ~ 7,36:10°% ¢, KOTOPBIA MOXET XapaKTEPHU30-
BaTh BpEMsl 3allOJHEHUS OJHOMEpPHOro Mwupa). Bpems 3amoiaHeHus Apyrux
MupoB yBEIMUYNBAETCS ¢ YBETUYEHUEM UX PA3MEPHOCTH.

U eme oaHO BaXXHOE 3aMeyaHue: Juisl Toro, 4yroosl 1lose Bonuio B TOUKy
Kether, a 3aTem morio «mepenuBarbes» B Ipyrue U3MepeHus, He0oOX0auMO,
yT0OBI OHO OBLIO ckansipHbIM [lonem. CrnenoBarensHo, cBoiicTBa [lons kap-
JIMHANBHO OTJIMYAIOTCS OT CBOHCTB 3IEKTPOMArHUTHOTO OIS .

[Tosie BHOCHUT 3HEpruio, HAIOJHSIS BCE MPOCTPAHCTBA, MOJOOHO TOMY,
KAaK COEJMHEHHBIE COCY/bl HAIOJHSIOTCA XKUAKOCThIO. Ilpu 3ToM paszmep

MPOCTPAHCTB («COCYJIOB») yBEIUYUBAETCS cO BpeMeHeM. CKOpOCTh HamoJi-

2 ®Du3uKyd 3HAKOMBI C BOJIHAMH HCBJ’ICKTpOMaFHHTHOfI npupoabl, B 4aCTHOCTH, C BOJIHAMU HC-
BpOﬁJ’IH, OOHAKO BO BCEX KOCMOI'OHHMYECKHUX TCOPHUAX YUHUTBIBAOT TOJIBKO J3JICKTPOMArHUTHBIC
BOJIHBI, KOTOPEIE COIMMPOBOXAAOT aHHUTUIIALUIO U POXKIACHUE JIEMCHTAPHBIX YaCTHUII.
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HEHUS MEPBOr0 «COCYAa» «KUIAKOCTBIO» IPEBBIIIAECT CKOPOCTh YBEJIUYCHUS
o0beMa «CcocyAa», TaK UTO <GKUAKOCTh» MEPEIMBACTCS B CIEAYIOIIUNA «CO-
cym». Tak 1o oyepenu 3amoHAKTCS SHEPTUEH OJJHOMEPHOE MPOCTPAHCTBO
(TO ecThb, KOHIIEHTpAIMs YaCTUIl BBIXOJUT HA CTAIIMOHAPHBIN YPOBEHH), 3a-
TEM JIByMEPHOE MPOCTPAHCTBO W, HAKOHEL, YHEPIrUsl MOCTYIAET B TPEXMEp-
HO€ MPOCTPAHCTBO. TpexMepHOE MPOCTPAHCTBO HAYUHAET 3ANOJHATHCS
SHEPrueu, KOrja KOHIIEHTpALMs YacTULl B JBYXMEPHOM MNPOCTPAHCTBE [10-
CTUTaeT AKCTPEMAJIbHOW BeNIMYMHBI. CKOPOCTH 3aMOJIHEHUSI SHEPrueu Bcex
TpEeX NPOCTPAHCTB OAUHAKOBAS.

CiienoBaTeslbHO, TPEXMEPHOE NPOCTPAHCTBO HAYMHAET 3alOJHSATHCS

SHEPIUCH TOJIBKO Yepe3 HEKOTOPBIA MPOMEXYTOK Bpemenu 7, . Ecnu Hava-

noMm poxzaeHus Cynep-BceneHHON cuMTaTh HA4allo 3alOJHEHUS] SHEpPrueu
Mupa-1 u B 3TO K€ BpeMsl HauMHAETCs paciuupeHue npoctpanctB Cymep-
BcenenHol, To Bpems 3anosiHeHHs Mupa-2 OyJer ouyeHb MajeHbKUM (BO3-
moxxao 107 ¢). TToka 3amonauTes sHEprueil Mup-2, Mup-3 ycreer 3aMeTHO
pPaCHIMPUTHCS, a MOATOMY €ro BpeMs 3arlojHEeHUs (40 3KCTPEMaJbHON BEH-
6

YMHBl KOHLIEHTPALMU YacTHI]) OyJIeT HECKOJbKO OOJbIIMM (BO3MOXHO 10°

c). B Takom cirydae, uepes NpoMexyTOK BpeMeHH T, ~10™° ¢ HauHeT 3amol-

HATBCSA dHepruen Mup-4.

Bmopoti otnpaBHo#t Toukon OyaeT cBoicTBO I[los — ero crnocoOHOCTh
HEIIOCPEACTBEHHO CO3[aBaTh YAaCTHIBI BEIIECTBA BO BCEX IPOCTPAHCTBAX
paccioennoit Cymep-Bceenennoit B cootBercTBuu ¢ (popmynoil £ = mc’.
OTHUM OHO OTJIMYAETCS OT BEKTOPHOTO 3JEKTPOMATHUTHOTO MOJIsl, CIIOCOOHO-
ro B OIPENEICHHBIX YCIOBHIX CO3JaBaTh Iapy 4yactuua-anrudactuna. [lo-
CKOJIbKY B Mupe-1 oTCyTCTBYIOT 3apsijbl, CO3/JaHHas MaTepusi B Mupax pac-
cinoenHoro Cynep-npocTpancTBa A0JKHA ObITh 3JEKTPOHEUTPATIBLHON U Mar-

HUTOHEUTpanbHOU. Bece npyrue BuAbl 3apsiioB (KpoMe€ TI'paBUTALMOHHOIO,
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BEJIMUMHA KOTOPOTO IOCTOSIHHO YBEJIUYMBAETCS 3a CUET BIMBAEMON SHEPTHUM)
MMEIOT CYMMapHyI0 BEJIMYMHY, PABHYIO HYJIIO. A 3TO 3Ha4uT, 4TO0 B Mupe-4
OyAyT c037aBaThCsl TOJBKO KJIACTEPHI HEHTPOHOB, XapaKTEpU3YIOLIUECs HY-
JIEBBIMU 3HAYEHUSIMH 3apsjia, COMHA U T.J0. A yXe NpeBpallleHne HEUTPOHOB
OyZeT MopoKJaTh BCE APYrUe YAaCTULbI U sApa XUMUYECKUX AJIEMEHTOB. Be-
POSATHO, KaXKJ101 yacTuile (BKIro4as yacTulbl Mupa-2, ecinu u Bakyym Mupa-
2 3aJefiCTBOBAaH B CO3JaHUM YAaCTHI] IPU MOIVIOUIEHUU SHEPIUN) MOXKET CO-
OTBETCTBOBATh aHTUYACTHIIA.

Taxum oOpa3oM, Mup-4 cHavasa Oyner pacmMpsiTbesi 0€3 BellecTBa B
HEM 3a HCKJIFOYEHHEM 3allOJIHEHHBIX BAaKyyMHBIX COCTOSAHMI. Bakyymnbie
YacTHUIBl JOJDKHBI CYIIECTBOBaTb, IOCKOJIBKY HE€ MOMKET CYIecTBOBATh
npocTpancTBo 0e3 yactuu. [Ipu 3TOM BakyyMHbIE€ YacCTHIIbI JOJKHBI OBITh
c(OpMHUPOBaHbl M3 CTAOMJIBHBIX YacTHL], XapaKTEPHBIX IS JaHHOIO IPO-
CTpaHCTBa. Bce BakyymMHBIE YacTHMIBI COCTOST W3 Iapbl 4YacTHLA-
AHTHYACTUIA, B KOTOPOH SHEPIHs CBA3M CTPOrO PaBHA 2mic’, TIE m - Macca
cBoOoaHON wacTuubl (TnaBa 4). CrenoBaTellbHO, BaKyyMHas 4acTHLA HE
MMEET MAacChl, SHEPTUH, JUIOIBHOIO IEKTPUYECKOrO MM MAarHUTHOTO MO-
MeHTa. /{15 Toro, yToObl BaKyyMHasl YacTHIAa CMOIJIA ITOIJIOTUTh SHEPIHIO Y-
KBAaHTa U NPEBPATUTHCA B IIapy CBOOOAHBIX YaCTUL, HEOOXOAUMO CHayaja ee
MOJISIPU30BaTh (HABECTH JUIIOJNBHBIA MOMEHT) B MoJie aTOMHOro snpa. Ilo-
ATOMY IIpeoOpa30BaHueE Y-KBaHTa B IIapy CBOOOIHBIX YACTHUI[ (YACTULIBI U aH-
TUYACTULIbI) BOBMOXHO TOJIBKO B I0JI€ ATOMHBIX SIZIEP.

CrnepnoBatenbHO, B HalleM Mupe-4 HUKAaKOW CHUHTYJISIPHOCTU He Oyner!
BemecTBo (cpa3y nosiHbiii Ha00p GepMUOHOB U O030HOB) MOSIBUTCSI TOJIBKO
TOrZa, KOrja €ro HadajbHas IUIOTHOCTb HE OyJeT MpeBBIIIATh IJIOTHOCTU
AIEPHOTO BEUIECTBA. DTO mMpembsa OTIIPABHAS TOUYKA.

[TepenuBanue sHepruu [lonst B Mup-2 (mpoctpaHcTBa-BpeMEHHU) CONPO-

BOXKIACTCA POXKACHUCM TAKCIIbIX 3apSAKCHHBIX 4aCTUIl — YCIIOBHO, KBAPKOB-
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2, BeNMYMHA 3apsja KOTOPBIX paBHA ¢ = £q,/2 = *xe/6 (q, — 3apsaa KBapka
TPEXMEPHOI'O MPOCTPAHCTBA-BPEMEHH, € — 3apsj AIEKTPOHA). 31€Ch BBEIAECHO
npeanosioxkenue (uemeepmasn OTIpaBHAS TOYKA), COTJIACHO KOTOPOMY MHU-
HUMAaJIbHBIA 3apsn B J1toOoMm cioe Cynep-mpocTpaHCcTBa OMPEACISIETCS €ro
pa3MmepHOCThIO. [l03TOMY KBapku-3 UMEIOT 3apsn g, = +e/3, KBapku-2 - q; =
= +q,/2.

JIByMepHbIII Mup 351eKTpoHENTpaIbHbIN. OJHOBPEMEHHO C NOSIBIICHUEM
KBapKOB-2 BO3HHUKAIOT YCJOBHS JUIsl CYIIECTBOBAHMS JBYMEPHBIX O030HOB,
KOTOpble OyayT oOecleuynBaTh B3aUMOJEHCTBUE MEXIy KBapkamu-2. Ilo-
CKOJIbKY TaKO€ B3aUMOJEHCTBHE OyAeT MOpPOXKIaTh YAaCTULIBI TPEXMEPHOIO
Mupa (kBapku-3), TO CI€IyeT CUUTATh, YTO 3TU O030HBI OJTHOBPEMEHHO TPH-
HaJuexaTr kak Mupy-2, tak u Mupy-3. lng Mupa-3 nsymepusiii Mup sABis-
ercsi CKpbIThIM, a TpexMepHbli Mup (Mup kBapkoB) — IIposiBneHHBIM Mu-
pom. Pazymeertcs, npuHaIeXHOCTh 0030HOB IByM Mupam peanusyercs ye-
pe3 nepenauy uHpopManuu U npoctpancTBeHHbIA MeTamopdo3 [11]. Urak,
Mbl UMEEM HAMYI0 OTIPABHYIO TOUKY.

YuuteiBas 3aKOH eqUHCTBA, Kak Briciinii 3akoH BceeneHHOM, MbI TOTK-
HBI NPHUHATH 32 OCHOBY, 4yTO [loye omyniaer, KOHTPOJHUPYET U HANPABISAET
BCe IMpoiiecchl mpu co3panuu Mupa. [lo 6onbsmiomy cuery Ilone siBasiercs
nposieiennem Csitoro Jlyxa, onucannoro B bubnuu. Bee cBoiicta Ilons u
Cestoro [yxa toxaectBeHHbl. Cleq0BaTENbHO, Mbl IPUHUMAEM KakK IMOCTY-
nat (wecmas OTIpaBHas Touka), yTo [lore MMeeT MOCTaTOYHYIO PHEPTHIO,
uHpopmanuto u [IporpamMmmy co3gaHusi MaTepuaJbHOrO Mupa U Mupa xu-
BBIX, T.€. Hamel BceceneHnnou.

Jl1st Toro, 4TO0BI B TPEXMEPHOM IPOCTPAHCTBE CYIIECTBOBAIO JIEKTPO-
MarautHoe noje (OMII), HeoOxoanumo, 4TOOBI B OJTHOMEPHOM IIPOCTPAHCTRE,
I7I€ OTCYTCTBYIO MPEANOCBUIKH 1Sl cymectBoBanus OMII, poxnpanuch on-

HOMCPHBIC 9aCTHUIIbl, HCCYIINC B cebe Kak QJICKTPUICCKHEC, TAK U MAIrHUTHBIC
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3apsabl. OTCrOfa CIEAyeT, YTO YacTULBl B OJJHOMEPHOM IPOCTPAHCTBE C
HEOOXOJIUMOCTBIO JIOJKHBI OBITh JUOHAMU, T.€. OJJTHOBPEMEHHO OBITh HOCHU-
TEJISIMU JIEKTPUYECKOT'0 M1 MarHUTHOTO (MOHOMOJIB) 3apsiioB. [Iponecc pox-
J€HUS ATUX YaCTUL B OJTHOMEPHOM MPOCTPAHCTBE OYJET MIUTHCA 10 TEX MOP,
noka OyZeT yBeIMYMBATHCS Macca BEIIECTBA B MPOCTPAHCTBE CAMOW BBICO-
KOW pa3MepHOCTH. boyiee Toro, ImIOTHOCTh, JHOHHOIO BelleCTBA IO0JIKHA
ObITH NMOCTOSIHHOM B IpOIIECCE 3aNOJIHEHMsI YacTULUAMU MUpPOB BBICIIHX
pasmepHocTeil. B cooTBeTcTBHM ¢ TpeOoBaHHEM HH(POPMAIITMOHHOTO B3aUMO-
NENUCTBUS MEXKIY CIOSAMHU PACCIOEHHOTO MPOCTPAHCTBA YMCIIO YACTHUILL B MPO-
CTPAHCTBAaX BBICIIEN PA3MEPHOCTH OYyJET MPONOPLIUOHAIBHBIM YUCITY YaCTHUIL
B Mupe-2.

CoznilaHre MOHOITIOJIE UMEHHO B OJHOMEPHOM Mupe 3aKOHOMEPHO, I10-
CKOJIBKY MOHOIIOJIM XapaKTEPU3YIOTCS BbIAEIECHHON ocbio [13,14]. OTa och
OyJIeT HampaBiieHa BAOJb MPOSBICHHOTO U3MEPEHHUS.

Co3naHne MepBOM MPOCTPAHCTBEHHOW KOOPAMHATBHI - 3TO bonbmion
B3peiB mna aBymepHoro Mupa. B ogHOMEPHOM MpPOCTpaHCTBE BCE B3aUMO-
JNEUCTBUA JOJDKHBI OBITH CIMIIKOM JIETEPMUHHUPOBAaHHBIMHU. [loaTOMY 3BO-
JoLMs AByMEpHOTO Mupa OyJeT KpaTKOBPEMEHHOM. 3a 3TO BpeMsl pa3Mepbl
nBymepHoi BceneHHo#l OynyT HE3HAUUTENIbHBIMU, YTO U OMPEICIUT BpeMs
nepexoja K CleyioueMy, TpexmMepHoMy Mupy (BosmoxHo At ~ 107'%¢). Co
BpEMEHEM pa3Mephl ABYMEPHOI0 MHpa OyayT yBEIMYMBATHCS, oOecreunBast
HBOJIIOIMIO MUPOB € 00Jiee BBICOKOW pazMepHOCThi0. Kak TyT HE BCIOMHUTH

cioBa buonuu:

Ucann 42:5. Tak roBoput uctuHHbI bor, Merosa, koTopslii coTBOpui Hebeca u
pacnpocTép ux, KOTOPBIM paCCTUIAET 3EMIIIO € €€ MPOU3BEICHUSAMH, NAET IbIXaHUE
JIIOSM, KUBYIIUM Ha HEH, U yX XOAALIUM I10 HEU:

Kak BuauMm, sta mHpOpMalMs COrjacyercs ¢ TeM, YTO MPU CO3JaHUU

BcenenHoit ee pazmepsl MOCTOSIHHO POCIIH.
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[TockonbKy IBYMEpHBII MHp MMEET TOJBKO OJHY HPOCTPAHCTBEHHYIO
KOOPJIMHATY, OTCYTCTBYIOT NMPEANOCHIIKH ISl CO3/IaHUs BUXPEBBIX AJIEKTPH-
YECKOI0 MU MArHUTHOTO noseil. OQHaKo, KaK CKa3aHo BBIIIE, HE UCKIIFOYEHO
CYILLIECTBOBAHHE MPOJOJBHBIX OJHOMEPHBIX AJIEKTPUUYECKUX M MArHUTHBIX
KOJIeOaHUl U BOJIH (KBAHTOB OJIHOMEPHOI'O 3JEKTPOMArHUTHOIO MOJIs), KO-
TOpble MOIJIM Obl OOECHEUUTh Ha BUPTYaJIbHOM YpPOBHE B3aMMOJCICTBHE
MEXy 3JEKTPUYECKUMH M MEXJy MarHUTHBIMM 3apsiiamMu AUOHOB. Takoe
B3aMMOJICHCTBHUE HEJIB3S1 UCKIIIOYATh, HCXOs U3 TOTO, YTO KOHCTaHTa CBA3HU B
cucrteme MoHornosei (34,25) 3naunrtenbHo (moutu B 4700 pa3) mpeBbImIacT
KOHCTaHTy CBSI3U (MIOCTOSIHHYKO TOHKOW CTPYKTYpPbI) B CHUCTEME AJIEKTpHYE-
ckux 3apsaoB (1/137) [13,14].

B Takom cinyyae cTaHOBUTCS MOHATHBIM, [IOYEMY, HaUYMHAsA C TPEXMEP-
HOTO MHUpa, Mbl HE BCTPEYAaEM MAarHUTHBIX MOHOIIOJNEH, OJHAKO 3aMeydaeM,
YTO BCE KBAPKHM TPEXMEPHOIO MMPA U 3JIEMEHTApHbIC YaCTHULbI (MU IIOJaB-
Jstolee OOJIBIIMHCTBO) YETBIPEXMEPHOro Mupa UMEIOT CUH. DTO MOTOMY,
YTO JAMOHBI OOBEAMHUIIMCH TAKUM 00pa30M, UTO MarHUTHBIN 3apsi HE mepe-
XOIUT K Mupam Beiciield pa3MepHOCTH (KoH(paiHMeHT). CiieqoBaTeNnbHO,
cnuH B Mupe-3 u Mupe-4 - 310 npocTpaHCTBEHHBIN MeTaMop(]o3 pe3yapTaTa
0o0OBEIMHEHNUSI CUCTEMbI MOHoMoned B Mupe-2. [Iogo6Ho, A5 31IeKTpUIecKu
HEUTpaJIbHBIX 3JIEMEHTAPHBIX YAaCTHI] CYLIECTBYET 3JEKTPUUYECKUNA JUIOJIb-
HbIA MOMEHT (HEHTPOHBI, HEUTPAJILHBIE ME3OHBI U T.[.), HA KOTOPBIH MBI I10-
4YTH He oOpallaeM BHUMaHUs Ha (DOHE B3aUMOJEHUCTBUS MEXAY 3apsaamu (00
3TOM (paKkTe Mbl BCOOMHHAEM JIMIIb TOrJa, KOTJa paccMaTpUBAEM MarHMT-
HBII1 MOMEHT HEUTpPOHA).

BricTpoe HacklieHre IByMepHOro Mupa AMOHaMH U MpeoOpa30BaHUS
JBYMEPHOI'O MPOCTPAHCTBA-BPEMEHH HA OpaHy TPEXMEPHOI'O MPOCTPAHCTBA-

BPCMCHH BBI3BIBACT ITIOABJICHUC CHIIBHOTO I/IH(i)OpMaHI/IOHHOI‘O BSaHMOHCﬁ-
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cTBUA Mexay Mupom-2 u Mupom-3. IIpu 3TOM, KaKk YIIOMHHAJIOCH BBIIIE,
IIPOJIOJIKAETCA CO3aHne JUOHOB 3a cueT Iloms oqgnomepuoro Mupa.
Yactuupl yeTsipexmMepHoro Mupa (aapoHsl) IOPOKIAAKOTCS B pe3yibTaTe
IIPOCTPAHCTBEHHOI'0 MeTaMop(o3a MpOUEAYPhl CKICUBAHUSI KBAPKOB TIIFOO-
HaMmM B TpexMmepHOM Mupe. IIpu 3ToM kBapku Haxonarcs B Ckpeitom Mupe,
a COOTBETCTBYIOLIME a/ipoHbl B IposiBIeHHOM Mupe (Malkut Ckpbrtoro Mupa

seisercsa Kether ITpossinennoro Mupa)”.

Hanomunaem, uto mnepBonavansHoe [IOJIE HaAcToipko MOIIHOE, 4YTO
OHO OyJeT MOCTaBJIATh SHEPTUIO U HA CO3JaHUE U DBOJIOLMIO BCEX APYTUX
MPOCTPAHCTB, OYJIET MOPOXKIAaTh KaK (POTOHBI, TAK M YACTHUIIbI, XapaAKTEPHbIE
st Bcex MupoB paccioenHoit Cynep-Beenennoit. To ecTb, Mbl UMEEM Ty
TEMHYIO SHEPTHUI0, KOTOPYIO UILYT U HE MOTYT HAWTH HU TEOPETUKH, HUA aCT-

poHoMsbl. B bubnuu ckaszaHo:

Ucaun 40:26. [Tognumute riaza BBepx u nocMmotpute. Kto corBopui Bc€ 3to? Tot,
KTO BBIBOJMT BOMHCTBO 3BE3]] MO CUETY M HA3bIBAET BCE MX MO UMEHH. braronaps
M300MIIMIO €0 MOIIIM ¥ OTPOMHOM CuJie, BCe OHU Ha CBOMX MECTaXx.

CrnepoBatesibHO, C TOYKH 3peHUs bUOIMM TOT MCTOYHUK HEucdepriae-
MO SHEPIuu CTOUT 3a COOBITUEM, ONTUCAHHBIM B KHUTE beitue 1:1: «B naua-
ne boz comeopun nebeca u zemnio». Vtak, eme pas ormetuM, yto budiaus
otro:xxkaecTBiasier Ilose co CeaTbiM JIyxoM, KOTOPBI J1€TalbHO BBINOIHSET

[Iporpammy sBomronuu BeenmeHHOM.

Hcanu 55:11. Tak u c10BO, BHIXOAMIIEE U3 MOUX YCT, HE BEPHETCHA KO MHE He-
HCIOJHUBIIMMCS, HO CAEJAET TO, YTO MHE YrOJAHO, M OCYLUECTBUT TO, AJIsA
4yero s mMoOCJiaJ ero.

Pa3smbinuisst o corBopennu BeeneHHo, Mbl TOBOPUM O TTEpBOHAYAILHOM
bosbmom B3peiBe. OHAKO KU3HB MOKA3bIBAET, YTO BCSKUU B3PBIB MUMEET

Pa3pyYUIUTCIIBHBIC ITOCIICACTBUA. A MBI UM€EM OOJIBIION IMOopPsAI0K BO Bcenen-

%3 CBs13b MXLy YaCTHIIAMHU TIPOSABIIACTCS MCKIIOUHTENBHO HA HHOPMALMOHHOM ypoBHE. OIHAKO,
3TO AIIEMEHTHI OJTHOW YaCTHUIIBl, 00bETMHEHHBIE POCTPAHCTBEHHBIM MeTaMOpP(o30oM.
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HOM, pyHIaMEHTaIbHbIE 3aKOHBI, KOTOPHIE YIIPABISIOT KU3HBIO Beenennoi.
CrnenoBaresibHO, TOJIBKO MOIIHBIA OpraHU3aToOp M HCIOJHUTENb MOT TakK
HAIPaBUTh JIEMCTBUE MOIIHBIX CHJI, YTOOBI BO3HHMKJIA 3aMedaTelibHasi opra-
Huzanug U 3akoHbl. O0 3toM roBoput llcanom 19:1 "Hebeca eo3eewiarom
cnagy boza, 0 denax e2o pyk pacckazvieaem ne6oceoo".

Haceimenune 6panst Mupa-2 nuoHamu crnoco0cTByeT GpazoBoMy Hepexo-
Iy - CO3JAHHUIO0 TPEXMEPHOI'O IMPOCTPAHCTBA-BPEMEHU C OJWHAKOBBIMU IIO
BKJIaJly IPOCTPAHCTBEHHBIMU KOOpAMHATamMu x W ). Mrak, bosbmon B3peis
1t Mupa-3 mpousouen, BeposTHO, depe3 At~10""c mocne Hauana TBOpeHusL.
[Ipu 3TOM CO31arOTCS YACTULIBI TPEXMEPHOTO MPOCTPAHCTBA-BPEMEHH (KBap-
xn)’’,

Hacpimenne Mupa-3 yactuniamu npuBeeT K MpEBpaIIEHUI0 €ro B Opa-
Hy TPEXMEpPHOTo npocTpaHcTBa. [lapamnensHo co3gatorcs 0030HbI Mupa-3,
OTBEYAIONIME 32 c1ab0e U CHIIbHOE B3aUMOJICHCTBUE MEXKIY KBapKamMu. Mup-
3 Oyner pa3nyBaThCsi KaK MOBEPXHOCTh Msua. DBOJIOLHUS 3TOro Mwupa, To
€CTh, 3aI0JIHEHUE €T0 dHEPrueu (10 IKCTpeMaIbHO OOJBIION KOHIIEHTPAIUU
yacTull), Ojarogapsi KOTOPOM BO3HUKAIOT 4acTullbl Mupa-4, 3aBepimaercs,
BeposTHO, uepe3 At ~ 10°c (oH Bce ele uMeeT 0ueHb Maibie pasmepsi). [1o-
CJIe 3aBepIlEHUs ITOr0 BPEMEHHU IUIOTHOCTh 3Hepruu (dactuil Mupa-3) no-
CTUTaeT MaKCUMaJIbHOW BEJIMYMHBI, a U30BITOK PHEPTryUH, MOCTYMHAlolle B
Mup-3, «nepenuBaercs» B Mup-4.

W onsiTh, NOCKOJIBKY CHJIBHOE B3aUMOJIEUCTBUE MEXIY KBapKamu MOpo-
T YacTHIBl Mupa-4 (YCIOBHO: KBapKH-4), TO CJELYeT CUMTaTh, 4TO Ha

6030HaX, OTBCTCTBCHHBIX 3a CHJIBHOC BSaHMOHCﬁCTBHC MCIKAY KBapKaMH,

* Unpopmanus o noxanusamuu keapkos B Ckperrom Mupe (2 + 1) BepBbie HOSBIISETCS B MOHO-

rpaduu [7].
% KaskeTcs, ISl YaCTHII YeTHIpeXMepHOro Mupa nydinnM Ha3BaHHeM OyaeT He KBapku-4, a raifre-
mutel (hyhelith), ot hydrogen - Bogopon, helium - remwuit, lithium - auTwHiA.
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BeITIoNTHsIeTes nipaBwio: "Malkut Ckpsitoro Mupa-3 sBasiercs Kether I[Ipo-
ABJIEHHOTrO Mupa-4".

Mexny 37eKTpUYECKH 3apsDKEHHBIMU KBapKaMU MPOSBUTCS CHUJIA DJIEK-
TPOMAarHUTHOI'O B3aUMOJEUCTBUS (CIEAOBATENIBHO, JOJKHBI CYLIECTBOBATH
JBYMEpPHBIE BUPTYaJbHbIE KBAHThI AJIEKTPOMATHUTHOTO I0JIs1), BEIUYMHA KO-
TOpOil OyzaeT oOpaTHO MPONOPLUOHAIBHON PAaCCTOSIHUIO MEXIY KBapKaMHu.
Torga sHeprusi 3J€KTPOMArHUTHOIO B3aMMOJEWUCTBHS MEXIYy HUMH OyJer
OECKOHEYHO pacTH C PacCTOSIHUEM I10 Jorapudmuueckomy 3akoHy (popmyia
(8.2)*). DT0 OKaNeTCS KAK JOBYIIKA IS KBAPKOB, KOTOPAS HE BBITYCTUT HX
3a Mpeaenbl UX B3aUMOJEHCTBUS (KOH(PATHMEHT). YUTeM IIPU 3TOM TOT (akKT,
YTO TSKENbIe OO30HBI BBI3BIBAIOT KOPOTKOAEHUCTBYIOIIEE B3aUMOAECHCTBUE C
OrpaHUYEHHOW BEJIMUYMHOMN SHEPTUHU, YTO UCKIIOYAET BOZMOXKHOCTb CO3JaHMs
KOH(ailHMEeHTa 3a cUeT TsKeIbIX 0030HOB. OpHaKo KOH(PAWHMEHT MOTYT
oGecrieunTh GO30HbI C HyJIEBOI MACCOM TIOKOS .

B Mupe-3 Bce emnie He10CTaTOYHbI YCIOBUS I CYIIECTBOBAHMS BUXpE-
BOT'O MAarHUTHOIO MOJIsl, KOTOpPOE TpedyeT TpeX MPOCTPAHCTBEHHBIX KOOPH-
HaT. A I 3JEKTPUYECKOI0 M MarHUTHOrO IOJIEH MOSIBUJIAch HOBas BO3-
MOKHOCTb: KpOME MPOJAOJIbHBIX MOTYT BO3HHMKATh M PAacHpOCTPAHATHCS MO-
[EpEeYHbIE FIEKTPUUECKUE U CIIMHOBBIC BOJIHBI. TOr/a BOJIHBI HMEIH ObI CIIU-
palbHYI0 KOH(QUTYpauuio (IIPO10JIbHO-IIONEPEYHBIE BOJIHBI).

Wrak, 3a B3auMOAEUCTBUE MEXAY DJIEKTPUUYECKUMU 3apsaMH B TpPEX-
MepHOM Mupe OynyT oTBeuaThb COOTBETCTBYIOLIME BHUPTYajbHbIE KBAHThI
cnenupUUecKoro sl 3TOro MPOCTPAHCTBA AJIEKTPOMArHUTHOIO MOJISL.

Takum o00pa3oMm, CBOICTBa AJIEKTPOMAarHWTHBIX BOJIH Mupa-3 OyayT

3HAQYUTEILHO OTJIMYATLCSA OT CBOMCTB KBAHTOB QJICKTPOMArHnuTHOIO I1OJIA 4C-

% dopmymna 8.2 GyneT crpaBeTHBO# TOIBKO HA PACCTOSHUAX, MCHBIINX CPETHETO PACCTOSHIS
MEXy KBapKaMH.

*7 Cunraercs, 4TO TIIOOHBI IMEIOT HYIEBYIO MACCy MOKOSI, OJTHAKO OHM JAIOT OCHOBHOM BKJIAI B
Maccy aJpoHOB.
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ThIpEXMEPHOro Mupa, rjie Bce KOOpAMHATHI 3aJCHCTBOBaHbI B OINKMCAHUU
3JIEKTPOMArHUTHOTO TTOJIS.

Eme pa3 oTMeTHM, 4TO MarHUTHbIE AUNOJA B Mupe-3 N0JKHBI BO3HU-
KaTh TOJIBKO B TOM CIy4dae, KOrja Ha 3T0 OyayT npuuuHbsl u3 Mupa-2. Otcro-
71a, ¢ HEOOXOJUMOCTBIO Mbl MPUXOIUM (€Ill€ pa3) K POXKIACHUIO MAarHUTHBIX

MOHoIOJIel B Mupe-2.

[Ipexne yeM nepelTu k cienyroiieMy (pa3zoBoMy MHepexoay, oOpaTum
BHMMAaHuE Ha pa3zMepbl yacTull Mupa-2 u Mupa-3. AKCMOMOI1 SBIIETCS TO,
YTO 3TH YACTULBI UMEIOT KOHEYHBIE pa3Mepbl B MPOSIBIECHHBIX U3MEPEHUSX:
COOTBETCTBEHHO, B OJTHOM U JBYX M3MepeHUsAX. Morio Obl OKa3aTbCs, 4TO B
JIPYTUX U3MEPEHMSIX YACTHUIbl UMEIOT HYJIEBBIE pa3Mepbl, UTO CO3aBajio Obl
TPYJIHOCTH ISl ONUCAaHMs TakuX yacTull. OJTHAKO MbI 3HAEM, YTO KPOME IpO-
SBJICHHBIX U3MEPEHUH CYIECTBYIOT JIONOJIHUTEIbHBIE CBEPHYTHIE U3MEPEHUS
(rmaBa 6) [13,14]. IlpuyeM nauHA CBEPHYTOrO M3MEPEHHS BCero Ha 1-2 mo-
psaka OoJible AIeMEHTapHOM JIMHBL. Hanuune Takux u3MepeHuil mo3BoJIsIeT
OPEANOJIOAKUTh, YTO JUOHBI UMEIOT HE MEHEE KaK TPEXMEPHYIO CTPYKTYpY,
OJIHAKO JABUIaThCsl MOTYT TOJBKO IO OJHOMY M3MeEpeHuro. Jlpyrue uzmepe-
HUS IPEyCMOTPEHBI JUIsl MOSBJICHUS OINPEICICHHBIX CBOMCTB YACTHII, a HE
s aBrokeHus. CrlenoBaTenbHO, MEXAHUYECKOE JBHKEHHE YacTULBI BO3-
MO>KHO JIMIIb BJOJIb IPOSBIEHHOIO U3MEPEHHUS.

AHQJIOTMYHO MOXHO ONUCATh CTPYKTYpy 4dacTtul] Mupa-3, rae 2 usme-
pPEHUs NPOSABJIEHBI, © MUHUMYM OJHO M3MEPEHHE 3aMKHYTO C JIJIMHOW BCETO
Ha 1-2 mopsaka OoJblle 3JIEMEHTAPHOM UIMHBL. Takas cuTyalusi crocoO-
CTBYET HaJIMUYUIO IBUKEHUS TOJBKO B IBYX MPOSIBIICHHBIX U3MEPEHUSAX.

CTOUT HAOMHUTH, YTO OINHCAHHBIE YCJIOBHO TPEXMEPHBIE MPOCTPAH-
ctBa Mupa-2 u Mupa-3 He nepecekaroTcsi U He UMEIOT OOLUX U3MEpPEHU

Mexay coboit u ¢ Mupom-4. Takum 00pazoM, Mbl IPUXOJUM K HEOOXOAUMO-
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CTH, KaK MUHUMYM, IO (3+3+7)98 M3MEPEHNUMN CYIIECTBYIOIIEH BceneHHou.
Bxitouast undopmanriontoe (IyxoBHOE) u3MepeHue, umeemM 14 u3zmepeHuil.
Ckopee Bcero, 3TUX M3MEPEHUN JOCTATOYHO JJIsl MOJHOTO OINKUCAHUS BCEX
cBoiictB Cynep-BceneHHoil B 11e10M, U Kaxa0ro Mupa B yactHoCTH. Yucio
IIPOSIBJICHHBIX U3MEPEHUM Hamero Mupa — 4, a Y4uciao CKpBITBIX U3MEPEHUMN —
3 (I'naBa 6), Bcero 7.

OO6paTuM BHUMaHUE Ha TO, YTO coryiacHO BbiBoJiaM B. Kynuina [7] nam
[IposiBnennsiii Mup umeer 4 usmepenusi, a CKpBITBIA (HEIPOSBICHHBIN)
Mup - nuib 3. BMecte Mbl uMeeM 7 U3MEpEHUil: 3 u3MepeHust Jj1s1 KBapKOB,
YEThIPE U3MEPEHHUS I HYKJIOHOB, 2JIEKTPOHOB, aTOMOB, ...

[Tocne 3aBepiieHNs] BPEMEHU JOCTHKEHUSI KPUTUUECKON KOHUEHTPALUH
gactur B Mupe-3 (uepe3 At ~ 10°¢) mporcxomut $hasoBslii epexol, TO eCTb,
bonpmiold B3pbeIB [uIsl 4ETBIPEXMEPHOTO IMPOCTpaHCTBa-BpeMeHu (3 + 1).
Poxpnarorcss yactuibl (KBapku-4, TalTeNuThl) YETHIPEXMEPHOr0 MPOCTpPaH-
CTBa-BPEMEHU: AJIEKTPOHBI, MIPOTOHBI, ACUTPOHBI, JIBA TUMA AEP TEIUI U JBA
tana saep autus. llpu 3TOM ¢ yBeJIWUYEHHEM 3aps/ia MOJOXKUTENbHO 3apsi-
KEHHBIX YaCTHUI UX YHUCJIO 3aMETHO NAJaeT.

B uertsipexmepHoM Mupe co31ar0TCs IPUBBIYHBIE 711 HAC KBAHTHI CBE-
Ta, KOTOPbIE MOTYT UMETh JIMHEHHYIO WIH LUUPKYISPHYIO MOJSPU3ALUIO U
JBUTAThCS CO CKOPOCThbIO cBeTa. OHU, Oyaydu BUPTYaJIbHBIMU, OTBETCTBEH-
HBbI 3@ AJIEKTPOMAarHUTHOE B3aUMOJICUCTBUE MEXK]ly YACTULIAMH.

U xots JpeBo Kusznu nokaspiBaeT HaM, 4TO OpaHa naTuMepHoro Mupa
ABIseTCA 3aBepuiaronierd craaver spomounu Cynep-Beenennon, Kynwnm
npuBen B cBoeil MoHorpaduu [15] coOcTBeHHOE BUIEHUE, COTJIACHO KOTOPO-
MYy PBOJIIOLIMS 3aBepIIaeTcs OpaHoil CEeMUMEPHOTO MpocTpaHcTBa (puc. 2.8 u3

riaBbl 2). K coxanenuto, npu uareprnperanuu Jpesa )KusHu oH He y4el, 4To

% Mup 3 + 1 u3sMepeHHit 3HaYUTEIbHO GOrade HA YACTHIIBI H OIS, TIOSTOMY TpebyeT He MeHee 7
M3MEpeHHi (M3 HUX 3 3aMKHYTHIE).
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[0 LIEHTPAJIbHOM KOJOHHE UJIET JIUIIb UH(POpMALHS, [I03TOMY U KOJIMYECTBO
MHUPOB Y HETr0 BBIIIUIO OOJIbIIIE, 4YeM Ha caMoM jene aaeT Jpeso Kuznu.

OOparum BHuManue Ha Jpeso XXusnu. Cepupa Kether Oyaer orBeuats
3a cosnanue 3apojplna Beenennol, o6o3nauaemoro kak «lloje + Bpemsi»,
onHoMmepHbii Mwup Ilons-Bpemenu. Torma Bropas Cedupa - Xokma
(Chokmah) Oyznet o3HauaTh co3laHUE OJJHOMEPHOI'O MPOCTPAHCTBA, & IYTh K
Tpethelt Cedupe - 370 MyTh 00pa3oBaHuUsl OpaHbl IBYXMEPHOTO MHpa, KOTO-
pomy cootBetrcTBYeT Cedupa buna (Benah).

OOpazoBaHue ABYMEPHOIO IMPOCTPAHCTBA OyNE€T COOTBETCTBOBAThH 3a-
nonHeHuto Cedupnl Xecen (Chesed), a ee sBomtonus B OpaHy TpeXMEPHOTO

npoCTpaHCcTBa - 3To JBrxkeHue k Cedupe I'edypa (Geburah).

PaBHOBecue
<0 CTpOFOCTbI\'—'ZtSer JloGpoaeTenbHOCTh
o = ——]
m -
S 1| Benalh 3 | | \ Y Chokmal
> \
- ‘ \74
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= -
%’: 4 Hod 3 / * \\/L/NL) Netzach
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L
Z
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L 1
C ] C ] C 1

Puc. 8.4. JlpeBo XKusuu u konouusl Ctporocts, PaBHoBecue u J{o6poeTenbHOCTb.

Teneps cnemaem HeOousblnyto may3y. HyKHO OTMETHUTB, 4TO OJHOMEp-
HOE U JBYXMEPHOE MPOCTPAHCTBA HE 00ECIECUMBAIOT YCIOBUI I pa3BUTHS
pazyMHoO# ku3HH. [10o3TOMYy OHA TaM M HE MOABWIACH. A TpEXMEpHOE Mpo-
CTPAHCTBO KakK pa3 JJis TOTO_M_CO3JaeTCs, YTOOBI )KM3Hb TaM HaOpalia Bcex
BO3MOXKHBIX (hopM (aHTpOIHBINA puHIUN Bo Beenennoit [16], rmasa 3). Ilo-

9TOMY, IMPCKAC YEM CO3MACTCA YCTBIPCXMCPHOC IIPOCTPAHCTBO-BPCMAI, Heo0-
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XOJIMMO OOECIEeYUTh MEePexo/i HAJTUYMEM SHEPruH >KW3HHU, UHTEIJUICKTa, UH-
dbopmanuu o0 mocieaywlleil pasymMHoi xku3HU. Takoe oOecrieueHue ocy-
IIECTBIIsIeTCS BHU3 110 KoJioHHe PaBHOBecus (Equilibrium) HemocpencTBeHHO
ot Kether k Tudaper (Tiphareth) (puc. 8.4) [17].

TosbKO Tenmeps €cTh BCE OCHOBAHUS JJIA CO3JAaHUSl YETHIPEXMEPHOI'O
IPOCTPaHCTBA-BPEMEHH, UTO U MPOUCXOAUT TpH nepexojie k Cepupe Hemax
(Netzach). Jlanee, asurascs k Cedupe Xon (Hod), namm Mup npeBpaiaercs
B OpaHy NSTUMEPHOTO MPOCTPAHCTBA-BPEMEHHU.

Cedupst Mecor (Yesod) u Malkut gokanin30BaHsl Ha KOJIOHHE PaBHOBe-
cusa. CrienoBaTenbHO, MOCTYIAET CIEAYIONIasl MOPLUs YMCTBEHHON uH(OP-
Maluy JJIS CO3JlaHus pa3yMHOHM »xu3HU Beiciiero ypoBHs (Yesod). Ora
KU3Hb 3BoonHoHUpyeT K Ceupe Malkut Ha camblil BRICOKUIH YPOBEHb.

[lone pacxomyeT 3HEPTHIO Ui CO3MaHMs MaTepuu B Mupe-4 n 1i1s co-
3/1aHUsI Pa3yMHOM KM3HHU, KOTOpasi TpeOYyeT CYIIECTBEHHO YBEIUYEHHBIX 3a-
TpaT SHEPTrUU. DTO JIETKO MOHATH, €CIU OOpaTUTh BHUMAHUE Ha TO, KaK
XpYIKHE POCTOYKU TpaBbl WM JepeBa MPoOUBAIOTCA CKBO3b ac(aibT, yepes
IIEJIM B CKaJlaX, HA CTApbIX 3a0pOILIEHHBIX 3aHugX U T.h. ClieqoBaTelnbHO,
SHEPrus )KU3HU, MOXKAIYyH, OJHA U3 caMbIX OOJBIIKUX 3HEpPruil B mupe. MHTe-
pecHo, 4TO No100Hast uH(popMalus cylecTByeT B bubiauu, rae roBopuTcs o

MOIIHOM AYXOBHOW SHEPIUH, JHEPTUU BEPHI:

Mardesn 17:20. «icTuHHO TOBOPIO BaM: €CJIM y Bac OyJIeT Bepa ¢ TOPUYUIHOE 3€pPHO,
TO BBI CKa)K€TE 3TOM rope: ,,JlepeaBruHbCcs oTC0a TyAa“, 1 OHA MEPEIBUHETCS, U
1UIg Bac He Oy/eT HUYero HEBO3MOXKHOTOY.

AHanornyHas nH(opmanus u3jioxkeHa ciioaM AHacracuu [12]:

"Cuna ocBOOOXKJIEHHOM PHEPrHMHM MBIIIJICHHUS YEOBEKA CYIIECTBEHHO IPEBBIILIAET
suepruto Connna!"

"Camas O6onpliast 3Heprus Bo BeenenHoit - Ha 3emie. Ee TOIbKO HYKHO MOHSATH."

"Camas cuiibHas dHeprus Bo BeeneHHoit - 3To sneprus Yucroii JIrooBu. Bee BmecTe
B35IThI€ CYIIECTBYIOLME PYKOTBOPHBIE YCTAHOBKM HE MOTYT JIOJIO OCBEIATh 3e€MIIIO, a
sHeprus J0BU MoxkeT. JIto60Bb - 3T0 sHeprus. OHa OTpa)kaeTcsi, €€ MOXKHO BUICTb.
ConHue, 3B€3/1bl, BCE BUAMMBIE IIJIAHETHI SBIISAIOTCS TOJIBKO OTPa)XKaTeIsIMU 3TOM SHEPIHUH.
Cger ComnHIla, KOTOpOE BCEMY 3€MHOMY JIa€T KU3Hb, YEJIOBEUYECKOM JTF0O0BBIO CO3AaETCA.
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Bo Bceii BceneHHoi TONMBKO B AYIIE YETOBEYSCKOW DHEPTUS JIOOBH BOCIPOU3BOIUTCS,
B3JIETAET BBEPX OHA, QWIBTPYICh, OTPAXKAsCh, OT IUIAHET BcelleHCKnX Ha 3eMiTio Oraro-
ATHBIM CBETOM JILeTC."

Ha Bomnpoc, npoucxonsar nu Ha CoJIHIIE CAMOCTOSITENIbHBIE PEAKIIUU TO-
pEHUsl WU XUMHUYECKUe peakuuu, AHactacus orBeTwina: "JlocraroyHo He-
MHOT'0 MOPa3MBbICIUTh, YTOOBI HOHATH OIIMOOYHOCTH TAKOTO BhIBOJA."

3nech crout BcnoMHUTh, yTo Cedupa Kether omunerBopsier bora-
Tropma, Cedupa Tiphareth - ceina boxbero (mostomy sta Cedupa eme
Ha3bIBaeTcs 1eHTpoMm Xpucta), a Cedupa Yesod coOOTBETCTBYET CBITOMY Y-
Xy, KOTOpBIH OJIyXOTBOpSIET uelioBeKa Iutogamu ayxa (['amartam 5: 22,23.
11100 sce oyxa — rmo 110606b, padocmsv, Mup, 0o120mepnenue, 00opoma,
000podemenvHocmb, 6epa, KPOmMocms, camoodnadanue), B pe3ysibTare 4ero

OH CTAHOBHTCA HO,IIO6I/I€M 141 06pa30M bora.

YuuteiBas 3aKOH €QUHCTBA, KaKk Bricimmii 3akoH BceneHHoM, MbI JI0JK-
HBI IPUHSTH KaK (aKT, 4TO MHPOpMAIUS O KU3HU JCHCTBYET Ha BCEX UEpap-
XUYECKHX YPOBHAX Mupa-4, To €CTh MBI UMEEM J€JI0 C pa3yMHoil Bcenen-

. 199

HOi1. lHaue He MorJia OBl CyIIECTBOBATh )KM3Hb Ha 3emuie!

HNuTepecHo B 3TOM IulaHe oOpaTUTh BHUMAaHWE Ha TEOPUIO HOOCHEpHI,
KOTOpyto pa3pabateiBan Bepuanckuit [18] u koTtopas BKJIIOYAET HE TOJIBKO
ouocdepy 3emin, a u 6uochepy BeeneHHoi.

Oo6patumcs k bubnun.

1 Kopungsinam 15:20-54. Ho Teneps Xpucroc BocKpec U3 MEPTBBIX, ePBbIil MO
U3 TeX, KTO YCHYJ CMEPTHbIM CHOM. Benb Kak cMepTh — depe3 4eloBeka, Tak
yepe3 ueloBeKa M BOCKpeceHHne MEpTBBIX. Kak B Aname Bce yMHparoT, Tak BO
Xpucre Bce 0xuBYT. Ho Kaxkablil B CBOIO odepenb: XpHCTOC — MepPBbIil IO,
3aTeM, BO BpeMs ero Npucyrcreus,— NpUuHajiexamme Xpucry. 3aTeM — Ko-
Hell, KOI/la OH, TOKOHYMB CO BCEMH MPABUTEIbCTBAMU U CO BCEMU BJIACTAMU U CH-
Jamu, nepenact napctBo csoemy bory m Otny. OH A0MKEH LapcTBOBaTh, MOKA
bor He MoyoKUT 1Mo HOTH ero Bcex BparoB. [locieanuit Bpar, ¢ KOTOpeIM OyzaeT
IIOKOHYEHO,— cMepTh. bor «Bcé mokopwi nox Horu ero». Ho xorna oH roBopur,

% Tlpuas k BBIBOAY O pasyMHOil BceneHHOMN, aBTOp oOpaTHI BHHMAaHHE HAa 3eMIIO H yBUIET
CTpaHHYIO BEIb: OKa3bIBaeTcs, popma adypUKaHCKOTO MaTepHKa HAITOMHHAET TOJIOBY YEIIOBEKa.
[Tpu 5TOM TI1a30M CIYKUT 03epo BukTopus, a pot JoKajqrn30BaH HanmpoTUB Manarackapa.
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4TO «BCE IMOKOPEHO», CHO, YTO KPOME TOro, KTo mokopui Bc€ emy. Korna ke Bcé
OyzneT nokopeHo emy, Toraa u caM CblH nOKopUTcs ToMy, KTO IIOKOPHII BCE eMY,
4yT0o0bI bor Obu1 Bcem ains Bcex. MHaue yTo nenath TeM, KTO KPeCcTUTCs AJs TOro,
9qT00BI cTaTh MEPTBBIMU? Ecnu MEPTBBIE BOOOIIE HE BOCKpPECAIOT, TO K YEMY UM
TOTJa U KPECTUTHCS, YTOOBI CTaTh TAKOBBIMHU? 3aueM M MbI KaX]Ibli Yac mojBepra-
emcst onacHocTH? Kakplii 1€Hb 1 CMOTPIO B JIMLIO CMEPTU. DTO TaK K€ BEPHO, KaK
TO, YTO s JUKYIO O Bac, OpaThsi, Bo Xpucre Mucyce, namewm ["'ocnioge. Eciu s 60-
poicsi co 3BepsiMu B Ddéce, Kak Apyrue, To Kakas MHE B TOM nojib3a? Ecmu MEpt-
BBIC HE BOCKPECAIOT, TO «J1aBAWTE €CTh W NHTh, IOTOMY 4TO 3aBTpa ympém». He
3abmyxnantech. [1noxoe obuieHne MOPTUT MOJe3HbIe MpUBBIYKU. [IpoTpe3BuTecs,
IOCTyNasi MPaBeJHO, U HE TPEIINTE, IIOTOMY 4YTO HEKOTOphle He 3HawT bora. ['o-
BOPIO, 4TOOBI MpUCTHIINTH Bac. Ho kTo-TO ckaxeT: «Kak BockpecatoT Méprarie? U
B KakoM Tese OHM npuxoaar?» Hepasymuelii Tel uenoBek! IlocesHHoe ToOOM He
MOJKET 0XKHTb, €CIIU MPEXJE HE YMPET; U TO, UTO Thl CEELIb,— 3TO HE TEJO, KOTO-
poe pa3oBBETCH, a FOJIOE 3€PHO, HAIIPUMED, NMIIEHUYHOE WIH KaKoe Ipyroe, Ho bor
na€T eMy TeJo, KaKoe IOXKENaeT, U KaKAoMYy M3 ceMsH — cBoé Teno. He Bca
IUIOTh OJMHAKOBA, HO Y JIIOJIEH OJHA IIJIOTh, Y CKOTA ApYyTras; WHas IUIOTh y NTHL,
nHas y ppi0. EcTb Tesia HeOecHbIE U Tesla 3eMHbIe, HO y HEOECHBIX TeJl claBa OJi-
Ha, a y 3¢MHBIX — Jpyras. Y COJIHLIA cjaBa OJ(HA, y JyHBI CJIaBa Apyras, U y 3BE3]
cllaBa Jpyras, Ja W 3B€3/la OT 3B€3/lbl OTJIMYaeTcs ciaBoil. Tak M BOCKpeceHHe
METBBIX. CeeTcsl B TJIEHHMH — BOCKpecaeT B HeTsleHHH. CeeTcs B OecuecTbe —
BocKpecaeT B cinaBe. Ceercs B cinaboctn — BockpecaeT B cuie. Ceercst Te1o ¢pu-
3M4ecKoe — BOCKpecaeT TeJIo IyXoBHoe. Eciu ecTh Teno ¢usnueckoe, TO €CTh U
nyxoBHoe. Tak u HamucaHo: «IlepBblii YenoBeK AxaM CTaJ KHUBOH JyLIOW».
MMocaennuii Anam craj a1yxoMm, JAKIIUM KU3Hb. OJHAKO MpeKae — He ay-
XOBHOe, a (husuyeckoe, NOTOM — AyX0BHOe. I[IepBbIil 4eTOBEK — U3 3€MIIM U CO-
3/1aH U3 3€MHOM MbUIM, BTOPOH 4yenoBeKk — ¢ HeOec. KakoB cO3MaHHbBIN W3 MBLIH,
TaKOBBI U CO3/IaHHbIE U3 MbUIN; U KAKOB HEOECHBIN, TAKOBHI U HeOecHbIe. 1 Kak MBI
HOCHJIM 00pa3 CO3/1aHHOrO M3 MbUIM, TaK OyJaeM HOcUThb M o0Opa3 HebGecHoro. Ho
CKaXy, OpaTbs, YTO IVIOTh M KPOBb He MOI'YT Hac/ae10BaTh HapcTeo bora, kak
U TJIeHHe He HacJeayeT HeTJdeHusl. Bot, roBopio BaMm CBALICHHYIO TaiHy: HE BCeE
MBI YCHEM CMEPTHBIM CHOM, HO BCE MU3MEHHMMCS, B OJIUH MUI, BO MTHOBEHHE OKa,
pu nocnenHe Tpyoe. OHa npoTpyOUT — U MEPTBBIE BOCKPECHYT HETIEHHBIMU, U
MBI MU3MEHUMCS. OTO TJAEHHOE J0JKHO 00J1eYbCs B HETJICHHE, U ITO CMEPTHOE
— o0Jeubcs B OeccmepTHe. Koraa e TiIeHHOE 00J1€4€TCs B HETICHUE U CMEPT-
Hoe 00s1e4éres B GeccmepTue, Toraa cOynercs 3anucaHHoe ciaoBo: «CmepTs mo-
[JIOIICHA HABEKHY.

Pum. 8:19-21. Bcé TBOpeHHe ¢ ropsAuei HaleKI0M OKHMAAeT, KOorja ChIHOBbA bora
OTKPBITO NpOosBAT ce0s1. Benb TBopeHHE ObIJIO IOKOPEHO CyeTe HE MO CBOEH BOIIE,
HO 4Yepe3 MOKOPUBLIETO €ro, B HANEKIE, YTO U CaMO TBOPEHHE 0CBOOOIMTCS OT
padcTBa TUIEHHSA M OJYYMT CJIABHYIO cBoOoay aereii bora.

Takum oOGpaszom, cornacHo bubauu Oyaer nuiib nHPopMaIMOHHAS IBO-
JFOIUS, KOTOpasi 00ECIEUYHT Mepexo 1 KUBOTO (PU3MUECKOTO Tella K JKUBOMY

nyxoBHOMY Teiy. [loaromy u HyxHbI ABe Cedupsl: Yesod u Malkut, koto-
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pble o0ecreyar He TOJBKO NPEOoCTaBiIeHUE MH(OpMaLMM Ul repexoaa K
HOBOMY OBITHIO, @ M IEPEX0]I B JyXOBHBII HETJIIEHHBIA Mup.

Tax uTo 3TOT BapuaHT 3BOtOLMHU BceeneHnHoll He TpeOyeT mepexona K
MATUMEPHOMY MPOCTPAHCTBY-BpEMEHH. J[0CTaTOYHO TOTO, YTO MbI OpaHa Iisi-
TUMEpPHOTO IpPOCTpaHCTBa-BpeMeHu (Tabia. 5). OgHako HE MCKIHYEHO, YTO
HEepexo]] K TyXOBHOMY OBITHIO MOXHO MHTEPIPETUPOBATH KaK NEPEXO] K IIsI-
TUMEPHOMY MPOCTPAHCTBY-BPEMEHH.

Wrak, mociemHuid 3Tal 3BOJIOLMH 3aKIKOYACTC B IEPEXOJE KUBOTO
¢u3nueckoro Tena B JyXOBHYIO jkuBoe Teno. IIpum sToM Hama Bceenennas
octaetcst OpaHOU MSATUMEPHOIO MPOCTPAHCTBA-BPEMEHH.

A dro xe O0yner co Becenennoit? Benp Bce, 4TO poaniIoCh, JOIKHO KO-
r1a-HUO0yIb YMEPETH (€CIU €CTh HA4allo, TO JIOJDKEH ObITh U KoHel). Cyiie-

CTBYET JI1 MH(OpMaLUs O TAKOM 3aBepuIeHUs1 uctopuu BeeneHnoi?

Hcausn 45:12. 5 cozgan 3eMi110 U COTBOPUII HAa HEW yernoBeka. I — Mou pyku pac-
npocTépiau Hebeca, U s MOBEJIEBAI0 BCEM UX BOMHCTBOM.

Ilc. 102:25-27. To1 1aBHO MOJIOKUIT OCHOBAHMS 3€MJIU, M HeOeca — JIeJI0 TBOUX PYK.
OHu ucye3HyT, a Thl ocTaHembes. Kak miuatbe, OHM U3HOCSTCS, U, KaK OJEXKY, Th
CMEHUITb UX, U OHU IPUAYT K CBOeMY KOHITYy. HO ThI TOT ke, U TBOM T'OJIbI HE 3a-
BepIIarcs.

Htak, bor pykoBOauT KaXIbIM IIIaroM 3BoTroliMKM BceenenHoi, 6ecroko-
ACh O OyIylIeM 4YelioBedYecTBa. A MO 3aBEpIlEeHHUI0 porpaMmMbl Hama Bce-
JIEHHAas Uc4Ye3HeT. bor 3ameHuT ee.

Yro ke cnenyet okuaath ot 3soronuu [ons? Y kakoBbl ero cBoucraa?

3akoH nojaobus ropopur, uyto Ilose, yepe3 KOTOpOe MPOU3OIILIO CO3/a-
HUE MPOCTPAHCTBa-BpEeMEHHU, O0OJIaaeT CBOMCTBAMHU, KOTOpPbIE HUYEM HE
HaloOMHUHAIOT 3yeKTpoMarHutHoe (OM) mone. OHO, KpoMe TOro, SIBISETCS
HocuTeneM sHeprun B Hamem Mupe. Ckopee, 3Tto Ilone cooTHocuTcs K
Hamemy DM moJito, Kak COJIHEUHBIN cBeT K Boje Ha 3emuie. OO0 3TOM aBTOp
nucain B cratbe [19]. Kpome Toro, kak mokaszaHo Bbiiie, [lose q0KHO OBITH

Ckansipabim [onem.

371



CtouT MpUHATH KaK Heocnmopumblii ¢akt, uro [lonme cnocob6HO TO-
POXKIaTh KaK KMBYIO, TAK U HEXKMBYIO MaT€pHUIO, HE MPUBJIEKas mpolecca 00-
pa3oBaHUA Nap 4YacTHUIAa-aHTUYAcTULA. TOJIBKO TaK MOYKHO HOHSTH MOSIBIIE-
HUE HOBOW MaTepuu B Hallle BPeMs, HOBBIX KOCMUYECKHX 00JIAKOB, U3 KOTO-
PBIX POXKAAIOTCS TAJIAKTUKU, HOBBIX 3BE3J U, KAK HA CTPAHHO, B3PbBIBBI CTa-
peix 3Be31. [loaTBepkenueM 3Toro gaxkra sBIASETCS CO3JaHUE KUBOU U He-

XKUBOU Matepuu cuion Cesroro Jlyxa, ToxkaectseHHoro [loro:

Ucaun 40:26. [TognumuTte riaza BBepx u nocMmotpute. Kto corBopui Bc€ 31o? Tot,
KTO BBIBOJUT BOMHCTBO 3BE3 MO CYETY U HA3bIBACT BCE UX 10 MMEeHU. Baarogapst n3oom-
JIMIO €ro MOIIM M OTPOMHOM CHJIe, BCE OHM Ha CBOMX MECTax.

Ncaun 45:12,18. 51 cozpan 3emM/110 1 COTBOPHJI HA Heil yesioBeka. Sl — mMom pyku
pacnpoctrépiu Hebeca, U s TTOBEJEBal0 BCeM MX BOMHCTBOM». Tak rosoput Herosa,
Teopen Hebec,— OH mcrunHbII bor, Co3garean 3emim u eé TBopen, xoropbliii
yTBepAUJ eé, COTBOPHJI €é He HAMPACHO, CO3/1aJ1 eé JJI TOro, 4YTo0bl OHa ObLIa Hace-
JgeHa: «51 Merosa, 1 Apyroro Her».

Hepem. 10:12. CBoeii cnJ10ii OH COTBOPHJI 3€MJII0, YTBEPAUJI IJIOJOPOAHYIO 3eM-
JII0 CBOCH MYJAPOCTBHIO M CBOMM Pa3yMOM pacnpocTép Hebeca.

Hepem. 32:17. «O Baaabika I'ociogs Merosa! Thl coTBOpu Hebdeca m 3eMITI0
cBOeH BeJHMKOM CHJI0# U cBOEH mpocTEpToil pykoil. Bo BcéM 3TOM HeT 11 Te0s1 HUUYEro
HEOOBIKHOBEHHOTO.

Uepem. 51:15. CBoeii cu10i OH COTBOPWJI 3€MJII0, YTBEPIUI TUIOJOPOIHYIO 3€MITIO
CBOECH MY/IPOCTHIO U CBOMM Pa3zyMOM pachpocTép Hebeca.

Uezek. 37:5-10. Tax rosoput Bnanesika ['ocons Merosa atum xoctsiMm: ,,BoT, st gam
BaM JbIXaHHE, U Bbl 0KMBETE. Sl MPWIOKY K BaM CYXOKWJIMA, Hapally Ha Bac IUIOTh, MO-
KpOIO Bac KOJKE€W M J1laM BaM JbIXaHHUE, U Bbl 0KMBETE; U y3Haere, yTo A HMerosa“». U g
MIPOPOYECTBOBAJ, Kak MHE ObLI0 BeseHo. U kornma s mpopodecTBoBai, pas3iajics 3BYK, U
MOCJIBIILIANICS TPOXOT, U KOCTH CTalld COMMXKAThCA, KOCTh C KOCThIO. Sl CMOTpEI, U BOT —
Ha HUX MOSBWINCH CYXO0XWINS, Hapocia MJI0Th, U OHU MOKPBUIMCH Koxel. Ho npixanus B
Hux He Obu10. U oH ckaszan MHe: «IIpopodectByii BeTpy. [IpopouecTByii, 0 ChIH YesioBeUE-
CKHMH, U CKaXu BETpY: ,,[ak rooput Bnaasika ['ociogs HMerona: ,,O BeTep, mpuau ot ye-
TBIPEX BETPOB U MOAYH Ha 3TUX YOUTBHIX JIt0JIeH, 4TOOBI OHU OXMIH *». Sl mpopodecTBOBa,
KaK OH MHE IIOBeJIe], U B HUX BOILJIO JAbIXaHUE, U OHM OKHWJIM M BCTAJIM HA HOTM — BECh-
Ma, BECbMa BEJINKOE BOMHCTBO.

Jlyku 3:8. CoBepuiute Jena, COOTBETCTBYIOIIHNE packasHuio. I He roBopute cebe:
,Hair orerr — ABpaaM®. ['oBopro Bam, uTo bor B cui1ax M3 3TMX KaMHel CO31aTh JeTel
ABpaamy.

[Ipu 3TOoM mmeHHO uepe3 Mwup Ilons bor pykoBOOWT M YIpaBIisIET
HamuM Mupom. OTO yIpaBJIEHUE OCYIIECTBIIAETCS IIOCTOSIHHO U HEIPEPHIB-

HOo. OO0 »TOM ckazaHo cioBamu Mucyca Xpucra:
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Noanna 5:17. A on ckazan um: «Moit OTelr 10 CUX OP TPYAUTCSH, U 51 TPYKYChY.

Hoanna 5:19, 20. Ha sto Uucyc ckazan um: «ACTHHHO, HCTUHHO TOBOPK) BaM:
CpbIH HMYEro He MOIKeT /IeJIaTh caM OT ce(si, HO TOJIbKO TO, YTO, KAK OH BHJMT, jeja-
eT Oren. Yrto neaaer OH, To u ChbIH Aenaer Tak xe. Benp Orten gopoxkur ColHOM H
MOKAa3bIBaeT €My BCE, YTO JeJIaeT caM, U MOKAXKeT eMy ellé 0ojiee BeJMKHE J1eJa,
4TO0BI Bbl YIMBHJIUCH.

Tabmuna 8.1. Dtambl 3Bomonmu BeeneHHoW ¢ yueToM mnepenadn WHGOpMAIuU K
Cedupam Tiphareth, Yesod u Malkut.

[Tone + Bpems 0(1)

[Tone + Bpems X 12)

[Tone + Bpems x 12)-B

Ilone + Bpems X y 23)

[Tone + Bpems X y 2(3)-B

[Tone + Bpems X y ® 2(3) - B+,

[Tone + Bpems X y 4 34)

[Tone + Bpems X y z 34)-B

[Tone + Bpems X y 4 N 3(4) — B+l
ITone + Bpems x y z ¥ 3(4)-B+lp;

Ilpumeuanue: B Tabnune BBeICHBI 0003HaueHUs: B — Opana, @ - BBeneHue uHpOp-
manuu (I4) o xuBoM Mupe, - BBeqieHue HoBoi uHpopmanuu (Ig;) mis mepexona
K HOBOMY OBITHIO, 3 - TIEpeXo KHBOTO (PH3MUECKOTO Teja B JYXOBHOE JKUBOC He-
tiennoe teno (Igy).

M st0 nocie TOI'o, Kak OBLIO CKa3aHo:

Bboitue 2:2. K cegpmomy nHi0 bor okoHumi paboTy, KOTOPYIO Jenall, U CTaJl OT/bI-
XaTh B CEABMOI JIEHb OT Bcel paboThl, KOTOPYIO caemnal.

Hcxon 20:11. Benp 3a mecth aueit Merosa co3nan Hebeca, 3eMiTI0, MOpE U BCE, U4TO
B HHX, a B CEIbMOM JIeHb cTall OTAbIXaTh. [loaToMy Merosa 6iarocnoBuin cyOOOTHUM 1eHb
M cleNai ero CBIIICHHBIM.
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CrnenoBarenbHO, CyOOOTHUH JI€HB, TO €CTh JI€Hb OT/IbIXa O3HAYaJl JIUIIIb
OT/BIX OT TBOPEHHUSI, @ HE OT YIPABIICHUS. Y TIPABICHUE XK€ OTHOCUTCA K J100-

PBIM AcCJiaM, ITIO3TOMY HOJIKHO BBIITIOJIHATHCA HEIIPCPBIBHO. OO0 3TOM CKa3aHO:

Mapxka 3:4. 3atem oH cnpocui ux: «4YTo 3aKOHHO AeJaTh B cy000Ty: 100po MiIHn
3J10, cCIacaTh AylUIy WIK ryouTs eé?» Ho onu mosuanmy.

Martdesn 12:12. Hackoinbko ke uenoBek 1ennee oBipl! [loaTomy nenars nodpoe B
cy000Ty — 3aKOHHOY.

WTak, MBI ©IMEEM BCE OCHOBaHHUA MPUHATH Kak (akT, uro bor mpoos-
KaeT pyKOBOAUTH 3Botouuei Beenennoi. OH ke 00ecreunBaeT CyuecTBo-
BaHUE 3aKOHOB JIJIi KPYrOBOPOTa 3HEPruu BOo BceneHHoi, KoTopblit oOecrie-
YMBAaET WJCalbHbIE YCIOBHS /I CYLIECTBOBAaHUS U pa3BUTHUs (Tporpecc)
KU3ZHU.

N3 paccmorpenus croucts [lons cnenyer, uto Mup Ilons-BpeMenu saB-
J€TCSl HEHCUEpIIaeMbIM UCTOYHUKOM JHEPTrUH. B mepcnekruBe yesoBeye-
CTBO JOJIKHO HMCHOJb30BaTh TOJBKO NOCTymieHuss 3Heprum ¢ Iloas -
HerCcYepnaeMoro MCTOYHMKA IKOJIOTHYEeCKHA YUCTOM IHEPruu. OTO MOXKET
ObITh BTOpHUYHas »Heprus [losst, koTopas HakamMBaeTCs B Heapax 3eMIIH,
Connna, Beenennoli (B yacTHOCTH, BO30YykeHHoro Ilonem Bakyyma). Bos-
MO>KHBI B IIEPCIEKTUBE U pa3padOTKHU MPSMOI0 UCHOJb30BaHus sHepruu llo-
TS

IlocTrosiHHOE POKIEHMs BeniecTsa 3a cuer sHepruu llosst nmpuBomut K
TOMY, YTO CyMMapHasi 3HEprusi HeJlp 3€MJIA TOCTOSTHHO YBEJIIMYHUBAETCA. JTO
o0ecreuynBaeT HercueprnaemMble MePCreKTUBBI UCTIOIb30BAHUS SHEPTUU HEAP
3emu U1 IPOU3BOJCTBA SHEPIUH, HANPUMEp, IIyTEM MPeoOpa3oBaHUs BO-
IIbl, TIOJaBa€MOM 1o TpyOaMm Ha JOCTATOYHO OOJIBIIYIO TIIYOMHY, B BOJISHOU
nap MoJ BBICOKMM JIaBJICHUEM M MCIOJIb30BAHUS Mapa IJisi IPOM3BOJCTBA
AJIEKTPO3HEPTUH U 00ECIIEUECHHUS] YETOBEUECKUX ITOCETIEHUI ropsiueit BOJOM.

JononxutenbHo cBoicTBa [lonst OynyT paccMOTpeHbl 1o Mepe HeoOxo-

AUMOCTHU B CIICAYIOINUX TIJIaBaX.
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8.3.2. Crpykrypa Cynep-BceneHHoii u ee 3an0/IHEHHEe BEIIECTBOM

[IpencraBum cebe, uTo Haimt Mup co3gan cpasy B mpoiecce bosbinoro
B3peiBa U c onpeneneHHOM TOYKM CO3JJaHHOTO MPOCTPAHCTBA HAYMHAETCS
pacuMpeHre NpoCTpaHCTBA U MAaTEPUH, KaK 3TO U300pakaeTcsi B yueOHUKAX.
B takom ciiyyae cTouT 00paTUTh BHUMaHUE Ha TOT (DaKT, UTO TPaBUTAIMOH-

HbIN paanycC TaKOoro Mupa 10JKCH UMCThb OobIIHE Pa3MCPLI:

. GM 6,67259-107" -10%

. =— s =74-10%7 =7,.84-10°id édo .
c 9:10

Jlns aTOoro pacuera B3siTa 3aBbIIIEHHAs Macca MeTaraiakTUKu (BMECTO
pEAIbHOM CPEIHEN TNIOTHOCTH MAaTepUu B MeTaralakTuKe B35iTa €€ KpUTHYE-
CKasi BEJIMYUHA Py = 10% r/em’ ). [ToaTOMY TpaBUTAIlUOHHBIN PAIUYC MOKET
0Ka3aThCsl HAa MOPSIIOK MEHBIIE, T.€. 7' ~ 10° cBeTOBBIX JIET.

[TonatHo, yTO MeTarajiakTuka He SIBJISICTCS YEPHOU JIbIPOM, WHAYE ObLI
Ob1 koJmanc Marepuu. CrieaoBaTeNnbHO, pealibHBIM pasmep BcenmeHHOM Kak
MUHUMYM Ha MOPSAJI0K 0OJIbIlIe TPAaBUTALIMOHHOTO paauyca. OIHAKO, YUYUTHI-
Bas paciivpeHue BceneHHOW, MOXHO MOHSITh, YTO B IPOIUIOM €€ pa3Mep
OBLT MEHBIIIE TPaBUTALIMOHHOTO paguyca. Ho Toraa He Obuio Obl Hatieit Bee-
JIEHHOM !

Kakoii xe Bpixonq?

A oH B TOM, yTO MaTepus BcemeHHo# poxnanace He cpa3y. [lone mo-
CTOSIHHO TBOPUT MAaTEPHIO B HallleM MHpe!

Htak, nMeeM NOATBEPKIEHUE TOTO, YTO BEHIECTBO, [loie u Bce ocrasb-
HO€ MOCTYyNaeT B Hall MUp NOCTOSTHHO Ha MPOTSKEHUU BCEW Ku3HU Bcenen-
HOMU.

[Ipennonoxkum, 4yTo mpolecc oOpa3oBaHUsI HOBOM MaTepuu MPOTEKAET

Takx, YTOOBI BBITTOJTHSIOCH PaBCHCTBO!

rg = 7’]RU, (87)
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rae Ry - paauyc MeTaranakTuky, 7 — HOCTOSHHBIA KO3 UIIMEHT, BEIMYHUHA
KOoTOporo He npesbimaet 0,1.

ByneM cuuTaTh, 4TO pOXKIAECHHOE MPOCTPAHCTBO YBEIMYMBAET CBOU pa-
JNYC CO CKOPOCTBIO CBETA, T.€.

Ry = cTy. (8.8)
3necy Ty - BpeMsd )xu3HU MeTarajakTUKH.

Takoil moaxoJ K pelIeHHI0 MpoOJIeMbl YTBEPKAAET, C OJHON CTOPOHHI,
yTO Hama BcelleHHas MMeeT OrpaHUYEHHBbIE pa3Mephl, YEM OHA MOXOXKa Ha
3aKphITYyI0 cucremy. Ho, ¢ Apyroil CTOpOHBI, OHA MMOCTOSIHHO pacIIUupsETCs, U
3TO paclIMpeHue OyAeT MpOoJaoJKaThCA 10 TeX mop, noka Ilone Oyner pox-
JaTh MAaTEpHUIO U Bce HE0OXoauMoe B HameM Mupe. [[ns ynpoliieHus pacuer

MPOBEJEM JIJIsl YETHIPEXMEPHOTO MUPa, a HE JIJIsi OpaHbl MATUMEPHOTO MUPA.

U
2
c

YuyureiBasd, 4To ¥, = =nR, =ncl,, HaxoquMm:

M, =1"u (8.9)

TO €CTh, Macca BceneHHOM mponoplUHOHalbHA BPEMEHH €€ CYIIECTBOBAHMS.
Jpyrumu cioBamu, mpoliecc oOpa3oBaHUsl MaTEpUU B HAIlIEM MUPE MpPOTEKa-

CT IIOCTOSHHO C O,IIHHaKOBOﬁ CKOpPOCTHBIO.

, M, _nct _np-27-10%
" dT, G 6,67-10™"

U

éi/ii=1-4,05-10" éa/ i (8.10)

Jl1s cpenHen INIOTHOCTH BEIIECTBA BO BCeneHHOM HaxoquM

3M,  3nc’T, 3n 3,58:10°7
M, el i 308 ] (8.11)
4zR;,  4AnGc’T;, 4nGT, T,

o,

Takum oOpaszom, u3 Gopmynsl (8.11) ciemyer, 4To CpeaHssS BEIMUYUHA
MJOTHOCTH BeIlleCTBA BO BCEleHHOW yMeHbIaeTcsi CO BpeMEeHEM O0paTHO

IPOIOPIIMOHANILHO KBaJIpaTy BPEMEHH KU3HU BeeneHHoM.
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st BeruuciaeHus: Benuuud My, v, U p, BbIOEpEM HayalbHBIEC YCIOBHUS.
Bennuuny 7y HaiijieM, UCIOJIb3Yys BEJIMYMHY KOHCTaHTBl Xabona H = 73,8
km/(c-Mik) = 0,755-107° mer”! = 2,392-10"® ¢! [20], ITpu sTom Gymem cun-
TaTh, YTO KPAaCHOE CMEILEHHE OOYCIIOBJIEHO PACIIMPEHUEM MPOCTPAHCTBA, a
He pa30eraHneM rajakTHK.

vy =73,8xkm/c mpu r;=1Mnk= 3,0857-10" km

c=310m/c - Ry
Otcrona
cr. ¢ % R 1 _ 9 o s
R =—=—=1,25-10"1, T,=—"=—=4,18-10"71=13,25-10" édo.
v H c H

1

[IpocTpaHCTBO MOJHOCTHIO 3aMOJHEHO BelecTBOM. M3 dhopmyinsl (8.11)
HAXOJUM IapaMeTp #, B34B BeIM4YUHY IUIOTHOCTH p = 0,05:p, = 5 107
kr/M: 5 = 0,0244. CkopocTb 06pa3oBaHms MaTepuu OymeT v, = 1-10°* kr/c,
T.€. okoso 5000 conHeuHbIx Macc B cekyHAy. CoBpeMeHHas macca BceeneH-
HOU (4,18'1051 KI') OKaszajgach Ha MOPSJ0K MEHbIIEH oxumgaeMmou. CrienoBa-
TEJIbHO, (P (eKTHBHOE KOJINYECTBO 3Be3]] C Maccoil, paBHoi Macce CoJHLa
(M, =1,99-10" kr), paBHo 2,1-10*'.

[TockonbKy Ham yJajaoch OLEHUTh Maccy MeTarajakTHKd, MOKHO

YTOUYHUTH U BEJIMYMHY T'PABUTALIMOHHOTO pajInyca:
11024 108
r¢=3,1'10"" M= 3,28-10" cB. JI€T.

Jns onenku BpemeHu Ty, Hadala 3amojaHeHUus Mmupa-4 BelecTBOM
BO3BMEM 32 OCHOBY, UTO IUIOTHOCTH BEIIECTBA B 3TOT MOMEHT HE JOJIKHA
MPEBBIMIATH [UIOTHOCTH SIEPHOTO BEIIECTBA, TO eCTh po ~ 10" kr/v’. Tpu
sToM pacuet gaet Ty, = 3107 c. B 9T0T MOMeHT paauyc BceeneHHoit paBHsi-
cst 9 kM. C 3TOro MOMEHTa HaYMHAETCS 3aM0JIHEHHEe 00beMa MaTepHeil ¢ mo-
CTOSIHHOM CKOpOCThi0. B TakoM ciyuae yrounenHas ¢opmyna (8.11) mns

NepBOM CeKyH bl pacuiupenre BeenenHol OyieT BHITISAETD
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P L — (8.11a)
AnR,  4nG(T, +T,)

B sT0i1 hopmyne Bpems Ty oTcunthiBaercs ot bonbioro B3psia B Mu-
pe-4. Ve uepe3 1 cekynay nocine bonbmioro BipseiBa dhopmynsr (8.11) u
(8.11a) ne 6yayt otnmuarecsi. CormacHo popmyse (8.11a) mIOTHOCTH Bellle-
CTBa CHAYasa yBEIHYHBACTCS, HocTHras MakcumyMa (1,48:10' kr/v’) mpu Ty
=Ty,/2. llpu 3TOM TONBKO OKOJIO 15% 0OBEeMa OyAeT 3aHATO BEIIECTBOM.
CnenoBarenbHO, OyAyT OOpa30BBIBATHCS OTACJBbHBIE 3apOABIININA OYTyIINX
3Be3/ U rajnakTuk. Yepes Bpems Ty = 1 ¢ cpeaHsas INIOTHOCTh BEUIECTBA yIia-
IIET 10 8,74'107 KT/M.

Ecnau cuutath, 4TO B CpeHEM Ha KaXAyr0 3BE3Ay MPUXOJIUTCS OJMHA-
KOBOE TMOCTYIUIEHUE Macchl, Toraa CouHile noay4daet 4,76- 10" kr/c. B Taxom
ciaydae macca CoJiHIIa 3a TOJl BO3pacTeT Ha 1,5:10%° kr, a 3a 1,325-10" ner -
Ha 1,99- 10*° KT, TO €CTh, Bcd Macca CoJHIIa.

B sTOoM nponecce BaXHO MOHATH TOJBKO NMPOLEAYPY CTPYKTYPUPOBAHUS
Macchl BeenenHol Ha 3apobiy OyAymiux 3Be31. A Aanbliie 3apoJIbIiu Oy-
oyT oOpactath HOBOM Mmatepueil. Ha ogny Oyayniyro 3Be3ay BHavasie Oyner
MPUXOIUTHCS B cpenteM 1,454-107 M = 1,454 mm. [Ipu 3aBeplICHHE Iep-
BOIl CEKYH/IBI 3TOT 00beM yBenuuuTes 10 5,38-10% v, JlansHeiinree paciun-
peHue BceneHHON NPUBENET K CTPYKTYPUPOBAHHUIO MAacChl B IMPOCTPAHCTBE
Ha HEpapXUUyeCKUe YpPOBHU (IJIAHETHBIE CUCTEMBI, 3BE3/IHbIE€ CUCTEMBbI, Ia-
JAKTUKW) U, KaK CIEJCTBUE, MPUBEIET K 3(DPEKTy, U3BECTHOMY KakK pasz0era-
Hue ranaktuk. C JOpyrodl CTOpPOHBI, IJIsl CTPYKTypUpoBaHUs BceieHHoM
HEO00XO0JIMMO, YTOOBI HA KaXKJI0M UEPapXUUE€CKOM YPOBHE MOSABIISIOCH XapakK-

TEpHOE JJIsl HEro B3auMojecteue [7,21].

B JIUTCpaType O6C}’)KI[3€TC$I MECXaHHU3M CO34daHUA TaJaKTHK H 3BC31

BCIEACTBUE (QuIyKTyauuu moTHOcTH Bceenennoil mocne bonbimoro B3peisa,
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Ha4YMHAas C CUHTYJIIPHOCTH (O€CKOHEYHas IMJIOTHOCTH BELIECTBAa U OECKOHEU-
Has TemnepaTtypa). OqHaKko Takoll MEXaHU3M HE MOKET OBbITh MPUEMIIEMBIM,
MIOCKOJIBKY OH TpeOyeT moHmkeHus sHTponuu. Bo Bcenennoit Bce npoucxo-
IUT YIpaBiIsieMbIM 00pa3oM, a (IayKTyaluu TpeOyrT HEYNpaBIIIEeMOCTU
Ipolecca Co3/laHus rajdakTuK. Takoil MeXaHW3M IpHBeEN Obl K TOMY, YTO BO
Bcenennoit ¢ 607b1110#1 BEpOSTHOCTHIO BMECTO TAJIAKTUK OBLIH OBl OOJIBINIHE
00JIaCTU HECTpyNIUPOBaHHON Marepuu. Kpome Toro, coznaHue rajiakTUK U
3BE3] 03HAYAJIO0 OBl MOHMKEHHE SHTPOITUHU CHCTEMBI.

VYrpaBiasieMOCTh MPOLIECCOM CO3/IaHUsl TalaKTUK W 3Be3] TpedyeT, uTo-
OBl MpU CO37aHUU BelIeCTBO B Mupe-4 cpasy ke ObLIO CTPYKTYPUPOBAHHBIM,
YTO MOKET 00€CIeuuTh TOJIbKO (PpaKkTaibHas CTPYKTypa 3apojbiiia BeeneH-
HOM, MpUYeM KaXKJIbI{ 2JIEMEHT (paKTaiia UMeeT Bpamjaromuii MoMeHnt. Kpo-
Me Toro, bonemoi B3peiB B Mupe-4 10JKEH UMETh MUHUMAJIbHO BO3MOXK-
HYIO DHTPOIIMIO, TO €CTh POXKJIEHHOE BEIECTBO IOJIKHO OBITh XOJOIHBIM!
(cMm. pazgen 12.5).

Kak Ob1710 cka3aHO BbIIIE, HAIMYUE BPAIIAOIIETO0 MOMEHTA CIIEIYET U3
paccmotpenus Jpea JKusnu, rae mokaszano, uto Kether sBisiercs: mepBbM
BUJIOM aKTUBHOCTH TPOSIBICHUS, JTBUKEHHUEM. DTO COCTOSIHUE YHCTOIO CTa-
HoByieHus, [lepsuunbie Buxpu, Hauamo Buxpesbix JBrkenuit wim [ naBHas
Jemxymas Cuna. Orcroga cieayer, YTo BUXPEBYHO CTPYKTypy Bcenennoit
3anaet Kether, To ects I[lone, koTopoe MOpoOKIAET OJHO- IBYX- U TPEXMEP-
HOE IPOCTPAHCTBO, e Bce Bpamaerca. OT poxaeHus 10 3aBepiieHus Bee-
JeHHas ppakTalibHasi, U 3TH (paKTaibl BpaIalOTCs.

DTa CTpyKTypa 00ECHeuuT CO3[aHuE TJIAHETHBIX M 3BE3JHBIX CHUCTEM,
rajakTUK U UX CKOIUuleHuH. PacimmpeHue mpocTpaHcTBa B MEPBbIE CEKYH/IbI
XKU3HU BceneHHON nmpuBeeT U K paCHIMPEHUIO TATaKTUK U 3BE3/IHBIX U IIja-
HeTapHbIX cucTeM. OTHAKO B 3THX CIIy4asX MPOSIBUTCS TOPMOKEHHUE IPOLIEC-

ca pacmmpeHus (pakTaga 3a CYET B3aMMOICHCTBHUS, XapaKTEPHOTO JJIs
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dpakrana. Kak ciaencrBue, HACTYIUT MOMEHT, KOT/Ia JaJdbHEHIIEe pacIimpe-
Hue BceenmeHHol He OyAeT CONMPOBOXKIATHCS TAKHM K€ CTPEMHUTEIBHBIM pac-
IMIUPEHUEM TaJaKTUK ¥ MEHBIINX 3JIEeMEHTOB ¢pakTana. bymyT co3mgansl cu-
CTEMBbI, BpalllaloIIKecs BOKPYT COOCTBEHHOIO IICHTpa (TajJaKTHUKH, 3BE3IbI,
MJIAaHETHI U T.1.).

Cama no cebe (paxranbHas CTpyKTypa He OyAeT BIUSITh Ha OAHOPOJI-

HOCTb U U30TPOIINIO Bcenennoit B 0oibmmx Maciitadax.

Puc. 8.5. NGC 4414, cnupanbHas rajakTuka u3 co3pe3aus Bonocsl Beponnku nua-
METpPOM OKOJIO 17 ThICSIY mapcek, KOTopasi HaXOAUTCS Ha PACCTOSTHUU MPUMEPHO
20 meranapcek oT 3emiu (MaTepuan u3 Bukuneaumn).

®akT npUOIMKEHHON M30TPOINIUU U OAHOPOAHOCTH BeeneHHol HayuHast
OOIIIECTBEHHOCTh BOCIPHUHSJIA KaK HEOCIMOPUMYIO HCTUHY B IOCTyJaTax
®puamana, 6iarogapsi KOTOpPbIM OH IMOKa3al, uTo BceneHnHast HecTanuoHap-
Hast. OT mpU3HaHUS UCTUHHOCTH MOCTYJIaTOB PpuaMaHa y4eHbIE HE OTKa3a-
JUCh JaXX€ B HACTOSIIEE BpEMs, KOTZa SKCHEPUMEHTAIbHO J0Ka3aHa HEOM-
HOPOJIHOCTh pa3MeIleHUs BElIeCTBa U B OOoJbIINX MaciuTabax BceneHnHoi, a
TaKkK€ HEOJHOPOJHOCTb PACHpEAENICHUSI TEMIIEPATypbl PEIUKTOBOIO H3IIY-

YCHU.
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OO6paTtuM BHMMaHHUE HA CYHIECTBEHHYIO HEOJHOPOJHOCTH paclpesee-
HUS BEIIECTBA B Mpejeinax KakJaou ramakTuku (puc. 8.5 u 8.6). A u3 3akoHa
noAoOusl CilieyeT, YTO TaKas K€ HEOJJTHOPOJAHOCTh I0JKHA OBITh MIPUCYILEH U
MeraranakTuke, 4To ACHCTBUTEIBHO UMeeT MecTo (puc. 8.7 u 8.8).

[TockonbKy yenoBek 1mogooeH MakpokocMy, clielyeT CUuTaTh, YTO aHa-
JIOTU CTPYKTYp, XapaKTEpHBIX IJisl Tella 4eloBeKa, ecTh U BO BceneHHoM
(puc. 8.8). IloaTOMy HEYIUBUTEILHO, YTO MbI HaOJIIO1a€M CKOTUICHUE rajlak-
TUK, KOTOpPbIE UMEIOT HUTEBUIHYIO, JICHAPUTHYIO, KUCTEBUJIHbBIC U APYTrUe
dopmbl. Ho otrcropa crienyer, 4To moctyjaaT 00 OJHOPOJHOCTU CTPYKTYPHI

BcenenHol HYKHO IEpeCMOTPETh WM J1aXKe OTOPOCHUTb.

Puc.8.6. 'anaktuka M31 (NGC 224) (TymanHOCTh AHAPOMEIBI) HAXOAUTCS Ha pac-
crosHuun  2,52+0,14  muH.  cBertoBbIX  Jer (772444  xuimomapcek).
(http://www.segodnya.ua/news/14075720.html).

@®akTruecku nocrynatel OpuamMana MemarOT B BONPOCE HAXOKICHUS
MEXaHU3MOB BO3HUKHOBEHHUS CTPYKTypbl Bcenennoii. B pesynbTare octpo
CTOUT BOIPOC 00 OTKPHITOCTH WJIU 3aKpHITOCTH BcenenHol, ncxoas us cpe-
HEW MJIOTHOCTH BeIecTBa BO BceaeHHOM, a mpu 3TOM 3a0BIBAOT, YTO TE JKE

YCJIOBHUA BIIMAIOT HA CO3AAHUC T'AJIAKTUK (BaKpI)ITOCTI)).
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Puc.8.7. Kapra temnepaTyp pelUKTOBOrO M3JIyYEHHUs, MTOJTy4YCHHAs] B TEUECHHE TEep-
Boro roga padorst WMAP. https://en.wikipedia.org/wiki/Cosmic_microwave_background

OtBer Ha BoOMpoC 00 OTKPBITOCTH WU 3aKpbITOcTU BceneHHoi naer
uepapxuueckas cTpyktypa BcenenHoit (puc.2.5), Ha BepIIMHE KOTOPOM
Haxoautcsi bor Beenennoit [7]. Ilockonbky bor siBisieTcst co3narenem Bce-
JIEHHOM, TO OH HaxOJMTCS 3a npeaenamu BeeneHHol, koTopyro co3aan. [ns
Toro, 4ToObl bor Buaen BceneHHy0 U pyKOBOAMI €10, HYX)KHa OTKPBITOCTh
Bcenennoii. Onnako, ¢ yueroM bora Beenennoii, Beenennasi ctTaHoBUTCS 3a-
KpbITOH [7].

Hexons u3 npemyioKEHHOM MOJENN COo3aHus BceneHHou, paccuntaem
CpeaHEE PACCTOSIHUE MEXAY TIAKTUKAMHU, UCIIOIb3Ys TOJIBKO PAaCIIUPEHHE
nmpocTpancTBa Hamen Beenennoit. J[jist 3TOro pacuera uCnoab3yeM CIEIyIO-
1[1€ TaHHBIE.

Ng=2,1- 10°' - 00111e€ KOJIUYECTBO 3BE3/I.

1
KomnuectBo ramaktuk Ng = /N, = 4,58-10 0, €CJIU YMCJIO 3BE3] B Ta-

JAKTUKE PABHO YMCIy TaJJAKTUK BO BceneHHOM.
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Puc. 8.8. Boraroe, xopoiio n3y4deHHOE CKOIUICHHE TallakTUK B co3Be3auu Booc Be-
ponuku (Coma), KOTOpOe HaXOUTCSI Ha PacCTOSTHUU 0K0J10 300 MHJITHOHOB CBETOBBIX
jeT oT Hac. NASA.

(http://www .krugosvet.ru/enc/nauka i tehnika/astronomiya/krupnomasshtabnaya stru
ktura_vselenno.html)

Brime Obuto HaliieHo Bpemsi cyliecTBOBaHHMsS Bceemennon Ty =
1,325-10" ner. Otciona, coBpemenHsiii pagnyc Beenennoit Ry = 1,25-10%°
M.

Cpennee paccTosiHue MEXTY rajakTUKaMHU
R, =V, /N, =1,67R,/3/N, =5.83-10" m = 1,89-10° mapcex'” = 1,89
Mik.

KoneuHo, CylllecTBYIOT MEXralakTUUeCKUE PACcCTOSIHUS, BETUYMHA KO-
TOpBIX MeHbIIe 1 MK, oHaKo, ecTh U OoJbiKe ob0jacTu BeeneHHoi, B KO-
TOPBIX rajakTUK BooOmie HeT. [ToaToMy HaiieHHas BETUYMHA CPEIHETO pac-
CTOSIHUS BBITJISIUT IIPaBIOIOI00HOM.

Takum 00pa3oM, MpUBEIECHHBIC OLICHKU CPEIHETO PACCTOSHHUS MEXKTY
rajJakTUKaMH II0Ka3bIBAIOT, YTO MOJIEIb cO37aHusl BcelleHHON aeKkBaTHO
OTIMCHIBAET U3BECTHHIC ACTPOHOMHUYECKHUE TaHHBIC.

Tot (akt, uTo HaHHBIE HAOIIOACHUS KPACHOTO CMEIICHUS CIIEKTPOB H3-

JIYYCHUS T'aJIaKTUK OTHCCCHBI ITOJITHOCTBIO K PACHIMPCHUIO IMPOCTPAHCTBA, HE

11 mapcek = 3,0857-10"° m.
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UCKJIIOUYAeT BO3MOXKHOCTH OTHOCUTEIBHBIX TEPEMEIICHUI TallaKTHK, I0-
CKOJIbBKY MEXIy HUMHU CYIIECTBYET CHJla TPABUTAIMOHHOTO B3aUMOJEHCTBUS.
OpHako Takue nmepeMeleHus He TOJDKHBI CYIIECTBEHHO BIUATh Ha BEJITUUYUHY
KPAaCHOTO CMEIIEHUSI CTIEKTPOB U3TYyUCHHUS TAIaKTHUK.

Ecnu Ob1 Beenennast Obliia paBHOMEPHO 3aIl0IHEHA rajlakTUKaMu, TOraa
CUJIa TPAaBUTAIIMOHHOTO B3aMMOJICUCTBHS TAJTAKTUKH C OKPYXKAIOUMMHU Ta-
JIAKTHKAMH ObLIa GBI paBHOI HymIO ~ . [IOCKOIBKY IIPOCTPAHCTBO 3aMOTHEHO
raJlakTHKaMi HEpaBHOMEPHO, TO CYIIIECTBYET BO3MOKHOCTh IPaBUTAIMOHHO-
ro B3aUMOJICHCTBUA MeX 1y HUMHU. Ha Takyro BOBMOXKHOCTh yKa3bIBaeT HAJIU-

YyHe CKOIUJICHUH TaJIaKTUK.

Tenepp paccMOTpHUM, KaK yBEINYMBAIOCh Macca 3€MJIM COIIACHO Mpea-
JI0)KEHHOMY MEXaHU3MYy.

CuwnTas, 4TO MPUPOCT MACCHI MPOMOPLIMOHATIEH CaMOW Macce, HalaeM,
4yTO 3eMJISI TTOJTy4aeT 1,43-10" kr/c, a 3a o - 4,5'1014 KT, 9TO SKBHBAJICHTHO
CJI010 BOABI TONMNHOM 0,88 M Ha BCEU 36MHOM MOBEPXHOCTH. Y UUTHIBASI, YTO
CpeIHss TIOTHOCTh 3€MJIM COCTaBIIACT 5,53'103 Kr/M3, HalieM, 4TO paaunyc
3emnu nomkeH yBenuuuthes Ha 0,16 M. BcnomuuM, uto B MoHOrpaduu [22]
yKa3aHa BeJIMYMHA yBEIUYEHUS pajauryca 3eMiu 2,8 cM/TOJl, YTO COCTABJISET
17,5% ot nHaiineHHo#l BennuuHbl. [lepBoe, YTO HANpalIMBAETCS B 3TOM CIIy-
yae, 3T0 To, uTto Juuib 17,5% BeliecTBa MoCcTynmaeT B MacCUBHOE Telo (B
YaCTHOCTH, 3eMiii0), a 82,5% B OKpecTHOCTHM MaccuBHOro Tena. Ecimu 3To
3Be3na, To 3tu 82,5%, Hamnboree BEepoOATHO, ymaayT Ha Hee. B cimydae ke
3emiM CyliecTByeT OoJblias BEpOSTHOCTh TOro, yTto CoiHie 3abupaer oc-

HOBHYIO MACCy BCHICCTBA, POXKICHHOTO B COJIHEYHOM cucteMe. JIuip 4acTh

""" 310 7IerKO0 MOHSTH, PACCMOTPEB BEIMUHHY CHIIBI IPABUTALMOHHOTO JSHCTBHS B LICHTPE 3eMITH.
B 3ToM cirydae Bce CHIIBI IPUTSKEHUS ¢ OJHOM U APYroi CTOPOHBI CKOMIICHCUPOBAHBI U CYMMap-
Has CWJIa paBHA HYNIO. A MOCKOJBKY Kaxaas Touka BceleHHON MOXET paccMaTpUBaThCs KakK ero
IIEHTp, TO U CHJIa, KOTOpas MelicTBoBaja Obl B OJHOPOIHO 3alOJHEHHON BeeneHHoM, MomKHa paB-
HATHCS HYIIO.
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€€ CO3/1acTCs B Mpejenax oobema 3eMild, a Ipyrasi 4acTh yhaJeT Ha 3eMITI0 B
BUJE NbUIM U METEOPUTOB. CyIIECTBYET €II€ BO3MOXHOCTh MOTEPh JIETKUX
aTOMOB M MOJIEKYJI IIyTEM BbIX0/1a B KOCMUYECKOE MPOCTPAHCTBO.

Hrak, ¢ BepxHero Mupa sHeprusi nocTynaet B Haml Mup depe3 UeHTPbI
rPaBUTALIMOHHBIX CKOIUICHUM: 3BE€3/Ibl, IUIAHETHI, rajJakTUKu. [[OHSATHO, 4TO U
3eMiIist MOXKET yBEJIMUMUBATH CBOU pa3Mepbl. Takoil 3¢(eKT BbI3bIBACT U3IHS-
HHE JaBbl B ATiaHTHYECKOM, TuxoM m MHIMICKOM OKEaHaxX B TPEIIMHAX
OOJNBIION IMHBL. B 3TUX TpemmHax BBIJIMBAETCS MHOTO BOJBI, YTO CBHJIE-
TEJIBCTBYET O POXKJICHUU BHYTPHU 3eMIIsl OOJIBIIOTO KOJUYECTBA aTOMOB C Ma-
JBIMH MacCaMu: BOJOPOJA U KUCIOpoAa. B npyrux TtpemmuHax B ByJIKaHUYE-
CKHUX OTJIOXKEHUSX HaXOAT anMaszbl, 00pa30BaHHbIC PU BHICOKUX JABICHUSIX
U Temneparypax B riyonHax 3emid. B 3emie ectb Takke MHOTO renus, 00-
Pa30BaHHOTO B PE3yJIbTATE PATUOAKTHBHOIO PACHA[a TKENBIX 3JIEMEHTOB,
OPUYMHON TOSBICHUS KOTOPBIX SBISIETCS POKJICHHE BEIIECTBA B HEApax
3eMJIM 3a CUET BJIMBAHUS SHEPTUMU U3 BBICIIETO MEPAPXUUECKOTO YPOBHS, U3
[Tons (3HEPTETHUECKUN OB ).

B nocnegnue roasl nosiBUIKMCh HayuHble yOnukanuu [23,24], B KOTO-
pBIX MOKa3aHo, 4To Ha riryouHax 3emuu ot 400 km 1o 2900 kM cymiecTByeT
LTI OKEaH CBS3aHHBIX B MOPOAAX MOJIEKYJI BOJIBI.

A Kak K€ B TAKOM CJIly4a€ BO3HHUKIJIO MCXOJIHOE BEHIECTBO? IDTO yXKe

npyroi 3akoH. 3/1€Ch ICHUCTBYET IPUHIIHUIL:

Otkposenne 21:5. Cunsmuii Ha npecTolie ckazail: «BoT, si TBOpIO BCé HOBOE)
— ¥ 100aBUI: «3aMuily, TOTOMY YTO 3TH CJIOBAa BEPHBI U HICTUHHBI.

Mapka 4:26,27. On nponomxun ropoputh: «llapctBo bora cpaBHUMO ¢ Tewm,
KaK eciiu Obl 4elloBeK Opocui Ha 3eMito ceMsi. OH CIUT HOYbIO, BCTAET JHEM, a
ceMsl BCXOAUT M PacTéT, HO OH HE 3HAaeT — Kak.

Mapka 4:31,32. Ono nogoOHo ropunuyHoMmy 3epHy. Korma ero Opocaror Ha
3eMJII0, OHO CaMOe€ MaJieHbKOE M3 BCEX CEMsH Ha 3emiie, ~~ HO IOCJe MoceBa
OHO BBIPACTAET M CTAHOBUTCH 00JbINE BCeX APYIrMX CaJO0BBIX PACTEHUU U
mycKaeT OOJbIINE BETBU, TaK UYTO B €0 TEHH MOTYT CEIUThCS HEOECHbIE MTH-
B,
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CrnenoBaresbHO, HaYajI0 CyHIECTBOBAaHUS MATEPHUM WM CYLIECTBOBAHUS
AKU3HU (3apOXKIEHUE) - 3TO HAPYIIECHUE 3aKOHA O CYIIECTBOBAHUM MaTE€pPUU U
KU3HU, TJ€ pa3MHOXKEHUE (MaTepUU WUIU KUBBIX OPTraHW3MOB) MPOUCXOJUT
TOJIBKO Yepe3 CYLIECTBYIOIIYI0 MAaTEPUIO WM IO POJAaM KUBBIX OPTaHU3MOB.
s atoro HyxkeH Topen. [lepBblii mar B co31aHuM MaTepuaibHON Beenen-
HOM, KaK U B OpraHU3alUH )KU3HU, IPUHAJIEKUT EMY.

Takum o0Opa3oM, aHaIU3 PeajbHOTO MOCTYIJICHUS BEIIECTBAa K 3emiie

MOATBCPKAACT MOACIIMPOBAHUC ITPOLCCCA PACIHUPCHUSA Bcenennoi.

8.4. Cpapnenue 3pomorun Cynep-BceesieHHo# 1 BHyTpUyTpOOHO-
ro pa3BUTHs peOeHKa

Teneps, yuutbiBasi, uto JpeBo Ku3HuU SBIsSETCS YHUBEPCAIBHBIM IIPO-
sBJeHHEeM 3aKkoHa mojao0us Bo BceneHHOM, cpaBHUM 3BOIIONUI0 Beenennoit
C BHYTPUYTPOOHBIM pa3BUTHEM peOeHKa.

B o6oux cimydasx, npexae Bcero, co3aad 3apoasii: 3apobin BeeneH-
Hoi B Qopme Ilons u 3apoapiil peOeHKA B BUJIE OIJIOJOTBOPEHHOMU sif1le-
KJIETKH, KOTOPOM, K TOMY K€, JaeTcsi nH(popmarius (mporpaMma) JajibHeuIe-
ro pa3BUTHS IJIOJA.

Hanee, Cedupst 2 u 3 B 3BOMIONNN BeeneHHONW COOTBETCTBYIOT pOXKe-
HUIO OJTHOMEPHOT'O IMPOCTPAHCTBA U €ro SBOJIOIUU B OpaHy JIBYMEPHOTO
MPOCTPAHCTBA, a B Pa3BUTUU PEOCHKA - POKACHUIO U PA3BUTHIO KICTOUHBIX
BOJIOKOH (OJTHOMEPHBIX HUTEH) U IPUTOTOBJICHHUIO K CO3JaHUIO TKAHEH.

Cedupst 4 u 5 B 3BoMIOIIMU BceneHHONW COOTBETCTBYIOT POXKICHUIO
JIBYMEPHOI'O TMPOCTPAHCTBA M €Tr0 ABOJIOLMU B OpaHy TPEXMEpPHOIO Mpo-
CTpPaHCTBA, a B Pa3BUTHHU peOCHKA - POXKJICHHUIO U PA3BUTHIO KJIIETOUHBIX JBY-
MEPHBIX TKAHEN U MPUTOTOBIICHUIO K CO3JAHUIO0 TPEXMEPHBIX TKAHEH.

Cedupa 6 sBIAeTCS TPUEMHMKOM HWH(POPMAIUW U TMPOTPAMMBI IS

JNaJIbHEWIIEH 3BOJIOUUN BCelleHHOW B HAIIpaBJICHUU CO3JaHUA )KUBOM MaTe-
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puu, a Takke MHGOPMAIMK U TPOrpPaMMbl U CO3JaHUs JO0JEK U OPraHOB
BHYTPUYTPOOHOTO pa3BUTHS peOCHKA.

Cedupsr 7 u 8 B sBOMIONIMU BCelleHHON COOTBETCTBYIOT POXKIACHHUIO
TPEXMEPHOTO MPOCTPAHCTBA M €r0 SBOJIONUU B OpaHy YeTHIPEXMEPHOTO
MPOCTPAHCTBA, a B PA3BUTUU PEOCHKA - POKICHUIO TPEXMEPHBIX HUHTEIICK-
TyaJIbHBIX OPTaHOB - JJ0JIEK U OPTaHOB OpraHU3Ma.

Cedupa 9 B 3BoIONIMK BeenenHoi oTBeyaeT 3a HHPOPMAIMOHHYIO 3BO-
JIOLIUI0, KOTOpasi OOECMEeYUT MOSBJICHHE YeJIOBEKa Pa3yMHOro, OIyXOTBO-
PEHHOTO, U TOJATOTOBKA K CO3/aHMIO (IIOCJIEIHUE AHU CHUCTEMbI BEIIew U
BpeMsi MUJJIEeHUYyM) U CTAaHOBJIEHUE JTyXOBHOTO OOIIIECTBA.

[Mocinennue nuu cucTeMBI Bele B bubanu:

Martdes 24: 3-14. Korga o cuzaen Ha MacinuyHON rope, y4eHUKH MOJOLUIA K HEMY
oHM ¥ crnipocin: «CKaku HaM, Korja 3To OyJeT U 4To OyJeT MPU3HAKOM TBOETrO
IIPUCYTCTBUS M 3aBEpIICHUs CHCTEMbl Bemei?» Mucyc ckazanm UM B OTBET:
«CMoTtpuTe, 4TOOBI HUKTO HE BBEN Bac B 3a0J1y’KJEHUE, IOTOMY YTO MHOTHE NPH-
OyT MOJ MOMM HMEHEM, roBops: ,,51 Xpucroc*, 1 MHOTMX BBEAYT B 3a01yXACHHUE.
Bb1 ycnpimmTe 0 BoiiHaxX, KOTOpble OyAYyT NMPOUCXOAUThH B pa3HbIX MecTax. CMOT-
puUTE, HE Y)KacalTech, IOTOMY UTO BCE 3TO AOJKHO IIPOU30MTH, HO 3TO elIE HE KO-
Hel. Hapox nonHumeTcs mpoTuB HapoJa, U LA@pPCTBO IPOTUB LIApCTBA, U B OAHOM
MeCTe 3a ApyruM Oyner rosioa u semiierpsiceHus. Beé ato Hauano myk. Toraa Bac
OyZayT OTAaBaTh Ha CTpajaHus U yOMBaTh, U BCE Hapojbl OylyT HEHaBUAETh Bac
n3-3a MOero nMeHu. Torja MHOTME IPETKHYTCS U OyAyT mpeaaBaTh ApYr Apyra u
ApYyT Apyra HeHaBUJETh. [[0ABUTCA MHOTO JKEIPOPOKOB, KOTOPBIE MHOTHUX BBEIYT
B 3a0J1y’KJIeHUE, U U3-3a pocTa 0€33aKOHMSI BO MHOTUX oxJjazaeeT J00oBs. Ho k1O
BBICTOUT 10 KOHIIA, TOT cacéTcsi. ITa 0jaras BeCcTh 0 HapcTBe OyAeT Mporo-
BeJaHAa M0 Bceil 00uTaeMoii 3eMule ISl CBHETeIbCTBA BCeM HApOAaM, M TOra
NPUIET KOHEIl.

Bpemst Muinenuym B bubnuu:

OTtkpoBenne 20:1-3. 3atem s yBuael, Kak ¢ HeOa CITyCKAeTCsl aHTEI ¢ KIHOYOM OT
0e3HbI U ¢ OOJBIION IENbI0 B CBOEH pyke. OH cXBaTHII APAaKOHA, IPEBHETO 3Mes,
KoTophlii ecTh JlbsiBonm 1 CaTaHa, U CBs3all ero Ha Thicsdy Jjer. OH Opocun ero B
0e31Hy, 3aKpblI €€ U 3aredaran e€ HaJl HUM, YTOOBI TOT OOJbIlle HE BBOJIWI B 3a-
OnmykKJeHle HapoJibl, TOKAa HE OKOHYMTCA Thicaya JieT. [locie 3Toro oH moikKeH
OBITH OCBOOOKJIEH HA KOPOTKOE BpEMSI.

OTtkpoBenune 21: 1-4. U 5 yBugen HoBoe HeOO U HOBYIO 3€MJTIO, TOTOMY UYTO MPEXK-
Hee He0O U MPEXHSS 3eMJId MCUE3IH, U MOps yKe HeT. Takke sl yBUIEN CBATON
ropoa, HoBelii Mepycanum, cxonsmuii ¢ Heba oT bora u mpuroToBIIeHHBIN KaK He-

387



BECTa, YKpalllEHHas JJI CBOEro eHuxa. M g ycielman, Kak IPOMKHN TOJIOC OT
npecrona ckazain: «Bor, marép bora — ¢ q0abMH, U OH OyIeT KMTh ¢ HUMH.
Onmu OyayTt ero Hapoaom, u cam bor Oyaer ¢ numu. Toraa oH OTPET BCAKYIO
cjae3y ¢ MX IJ1a3, M CMepPTH y:Ke He OyaeT, HU CKOPOH, HU BOILISA, HH 00JIH yKe
He OyjaeT. [IpeskHee mpouio.

B 10 e Bpems B pazButum pedbenka Cedupa 9 orBevaer 3a nHpopMma-
IIMOHHYIO SBOJIOLNIO, KOTOpas o0ecrneynBaeT oObEIUHEHUE OPraHOB B CH-
CTEMBI U IOATOTOBKY peOeHKa K Mepexoy BOo BHEITHUNA Mup.

Cedupa 10 B »Bomonuu BeeneHHON OTBeYaeT 3a CTAHOBJICHUE JTyXOB-
HOTO Tejna B 1yxoBHOM Mupe. B pa3sutuu pebenka Cedupa 10 obecrneuna-
€T ATal POXKJCHUS U EPECTPOUKY OpraHrU3Ma JJIsl CAMOCTOSITETLHON KU3HHU.

Htak, uMeeM MOJIHYI0 aHaJOTHIO, YTO SIBISETCA MOJITBEPKICHUEM ITpa-
BWIbHOCTH npuMeHeHus [IpeBa Kusznu ko BceneHHo#l v K BHYTpUYTPOOHOI
KU3HU peOCHKaA.

bubmus MMOATBCPKAACT CYIICCTBOBAHNC TaKOW aHAJIOTHU:

1 ®eccanonukuiinam S:3. Korga 6yayr ropoputs: «Mup u 6e30nacHOCTh!» — To-
r7la UX BHE3alHO MOCTUTHET YHUUYTOXEHME, MOJO0O0HO TOMy, Kak y OepeMeHHOH
KEHILMHBI BHE3AITHO HAUMHAIOTCSI POJIOBBIE CXBATKU. V1 OHM HUKaK HE cracyTcsl.

HeoxnaHHbIM MOATBEPKACHUEM BBIBOJA O CO3JAaHUM pazyMHoul Bce-
JIEHHOM OKa3ajach MH(opMalus o pacyeTax JByX reHeTtukoB, Puuapna ['op-
noHa u3 Gulf Specimen Marine Laboratory u Anekces [llaposa u3 National
Institute on Aging, KOTOpbIE UCIOJIB30BAIM OMOJIOTMYECKHUI aHaJIOr 3aKOHA
Mypa ans onpenenenus Bo3pacta JHK n mauum, yro JJHK nosiBunace 10
MJIpJ. JIET Ha3al, TO €CTh )KU3Hb B 2 pa3a CcTaplle Halllel IUIaHETHI (10 Te0JIo-
TUYECKUM JaHHbIM 4,5 Mipa. Jiet Hazan) [25]. WUTak, nporpamma pa3ymMHOM
KW3HU MOSBUJIACH Cpa3y MpH COTBOpeHUN Mupa-4 u peain3zoBaiach Ha 3eM-
Jie TpU JOCTHKEHUH COOTBETCTBYIOIIMX SKOJOTUYECKUX YCIOBUU, HEOOXO-

AUMBIX JJIs1 CYINCCTBOBAHMSA KU3HU.
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8.5. 3apsaabl yacTun paccaoenHoro CynepnpocTpaHcTsa

Berimie Mbr oOpamany BHUMaHUE Ha TO, YTO 3apsabl KBapKOB (GOPMHUPY-
IOTCS pa3MEpHOCThI0O Mmpa: MHUHUMAaJbHas BEJIWYMHA 3apsay COCTABIISICT
+(4)e, T1ie e — DIIEMEHTAPHBIN ANEKTPUUECKUH 3apsii B YETHIPEXMEPHOM IIPO-
CTpPAaHCTBE-BpeMeHH. MakcumanbHas BeJIWYWHA 3apsijia KBapKOB paBHA
+(%)e. O0mas ¢opmyna st onpeaeraeHus MaKCUMaJIBHOTO 3apsjia B IMpo-

CTPAHCTBE MPOU3BOJIBHON Pa3MEPHOCTH 7 UMEET BU:

g ==L gmn (8.12)

min

Ecmu n = 3, torma ¢;" = e, a MAaKCUMAaJIbHBIM 3apsJl KBAPKOB ¢, =
+(%)e. AHAIOTHYHO I TUOHOB ¢ = =+ (Y2) g™ = £(1/6)e. C ucnonan3oBa-
HueM ¢opmyibl (8.12) JIeTko paccYUTaTh TMIIOTETHYECKUE BEITUYUHBI 3apsi-
JIOB MPOCTPAHCTB BBICIIEH Pa3MEPHOCTH.

HanmomHauM, 4TO BCe TUIBI KBapKOB JIBYXMEPHbIE, UTO JIOMYCKAETCS pa3-
MEPHOCTBIO MPOCTpPaHCTB. TakuM 00pa3oM, MOXKHO MPEIINOJI0XKHUTh, YTO B
CKpBITOM IPOCTPAHCTBE UMEIOT BO3MOXHOCTb CYIIECTBOBATH 3apsisl 0, +e/3

Ta +2e/3. OOpaTUMCs K U3BECTHBIM JIaHHBIM (Ta0J1. 8.2)

Tabnuna 8.2. KBapku

Tun (apo- | Daexrp. Crinn ger Macca (pacuer)
MaT) KBapka| 3apsia
P (e JKEJITHIH, I({:II:III;I;II/II/I, Kpac- 7 MsB/c2
u +(h)e _n_ ~5 MaB/c?
S —(Ys)e —"— ~150 MaB/c?
h/2
c +H(%)e e ~1,5 ['aB/c?
b (e _n_ ~4,5 3B/’
y +(h)e _n_ ~175 I'sB/c?
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CpaBHEHHE 3TOr0 BbIBOJA C JAHHBIMH Ta0J1.8.2 TOKa3bIBAET, UTO Peallu-
3YIOTCSl TOJIBKO 3apsibl —(V3)e u +2e/3.

DTOT pe3ysIbTaT MOXKHO IOHATh, YUYUTHIBAS, YTO POXKIAcHUE BcerneHHoi
n3o0paxaercsl Kak BUXpPh (a2 OTCIOa U 3aKpy4YMBaHUSI B rpaBUTALNU [26] U
BpemeHu [27]). IIpu 3ToM, Kak CTallMOHAPHBIE COCTOSIHUS, pEaTu3yloTcs 3

MPOEKIMHU 3apsaa B Mupe-3, kak moka3aHo Ha puc.8.9.

Puc.8.9. Tpu npoekuuu 3apsna B Mupe-3. J[Ba Tuna 3apsaoB -¢/3 HOJKHBI OTIIH-
4aThCsl JOMOJHUTENbHBIMI KBAHTOBBIMH YHCIAMH THIA M. 3epKalbHOE OT-
pakeHUe OTHOCUTEIBHO OCHU y (MIJIM UHBEPCHSI) 1aCT 3apsJibl aHTUYACTHUII.

N3 puc.8.9 BeITEKAET, 9TO MOTYT CYIIECTBOBAThH TOJBKO 3apsIbl YaCTHI]
—(Y5)e n +(%)e, a TakKe aHTHYACTHI] C IMPOTUBOIIOJIOKHBIMHM 3HaKamMu. Ya-
CTHIIBI C HYJIEBBIM 3apsOoM HE MOXET ObITh. [Ipy 3TOM TOJDKHBI CyIIECTBO-
BaTh JIBa TUIA KBapKOB ¢ 3apsoM —(}5)e, oTauYaromuecs TONOTHUTESIIEHBIM
KBaHTOBBIM YHCJIOM.

OnexrponeiTpanbHOoCcTh CKphITOro Mupa obecrneuynBaeTcss HaIHMIUEM
KBapKOB JIBYX THUIIOB 3apsaaoB: -(Y5)e u +(%3)e. COOTBETCTBYIOIINE aHTUKBAP-
KU JaayT MPOTHBOIOJIOKHBIE TI0 3HaKY 3apsabl. O0 3Tux yactumax Mmupa-3
MBI 3Ha€M HCKITIOYUTEILHO IIOTOMY, YTO OHH IMOPOXKIAIOT aPOHBI.

[Ipu nepexone ot CkpeiToro Mupa B [IposiBiIeHHBIN MEHSETCS pa3Mep-
HOCTh Mupa, a 3HAUHUT U BEIMYMHA 3apsiia. Tpu MpocTpaHCTBEHHBIE KOOPIH-
HaTel B [IposiBiieHHOM Mupe TpeOyIOT COCTaBJICHHS 3apsioB KBapKOB JUIsI

co3manus 3apsafa e {+te = +[(¥)e + (%)e] unn +e = £[-(Y5)e + 2 (%)e]}.

390



st onpenenenus 3apsinoB B Mupe-4 HeoOXOIMMO HCIOIb30BaTh Bpa-

menne cepsr (puc. 8.10).

Puc.8.10. Yetsipe npoekunu 3apsaa B Mupe-4. 3epkajibHOE OTpak€HUE B TNIOCKOCTH
xy (A1 MHBEPCHA) JaCT 3apsiabl aHTUYACTHII.

HeoOxoanmo OTMETHUTH ellle OJIHY BaXKHYIO J€Tajlb: Bce YacTUIlsl Mupa-
4 oOpazoBanbl Onarogaps nepenaye nHGopMauu U3 Kiacrepa KBapkoB, B TO
BpeMs KaK TsKeNbIe siipa o0pa3oBanbl U3 yacTul] Mupa-4, KkBapku KOTOPBIX
rpaHuyaT Mexay co6oir. OO0 3TOM CTOMT MOMHUTh U MPHU OMUCAHUU TEPMO-
AJIEPHOM peakiru 0O0pa30BaHUs SApa Teyus U3 siAep BOAOPOAA U JIUTHUS WU
U3 siaep AeTepusi, KOorjga KBapKH CJIOXKHOTO siipa HE TPAaHUYAT MEXAY COOOM.
N Tonbko Omaromapsi yyacTUIO BUPTYalbHBIX Map (IPOTOH-aHTUIPOTOH M

1p.) U3 CJIOKHOTO sipa rejaust oopasyercs a-uyactuia Mupa-4.

C npyroii ctopoHsl, B [IposIBIEHHOM MPOCTPAHCTBE JOKHBI CYIIECTBO-
Bath 3apsaasl 0, =+ Q/4, £2Q/4, £3Q/4 (puc. 8.10). 3aeck BenmnunHa +£Q coOT-
BETCTBYET 3apsly CIEAYIOWIETO MATUMEPHOro Mmupa, Iyl KOTOpOro Haiie
MPOCTPAHCTBO OYJIET MOPOXKAAIOIIUM (2 MOKET U CKPBITHIM).

B namewm IIposiBIIEeHHOM NpPOCTPAHCTBE KOOPIAUHATHI HE TOXKIECTBEHHBI
(IpoCTpaHCTBEHHBIE U BPEMEHHAs), YTO MPUBOJIUT K PACHICIIIICHUIO BEJIMYUH

3apsanoB Ha 4 nogypoBHs. [ToaTomy

9,2 0
;P53 797, (8.13)
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Kak cnencreue, Q = 4q = 4e - aneMeHTapHbIA 3apsA] TUIOTETUYECKOTO
oynymero IlposiBnenHoro Mupa, Juisi KOTOPOTO HAIIM YacCTHUIbI BBICTYIIAT
KBapKaMu-4.

MuHuManbHbIM 3apsA0M B naTUMEpHOM Mupe Obln Obl 3apsin QO = 4e.
[Ipu 3TOM ¢ HEOOXOAMMOCTBIO CYHIECTBOBAIM Obl yacTHIbI ¢ 3apsaamu 0, +
0,£20,+30,+ 40, npuuem Q = g5 = q¢/5.

MoxHO ObLTO OBl OKUJIaTh MOSIBJICHUSI HOBOT'O THUIIA 3JIEKTPOMArHUTHOM
BOJIHBI, KOTOpPAasi OMKCHIBAJIACH ObI C YUYETOM BCEX YETHIPEX MPOCTPAHCTBEH-
HBIX KOOpJWHAT.

N, xots 3Bomonns BceeneHHON 3aBEPIINTCA K CO3AaHUIO MSATUMEPHOTO
Mupa, BO3MOXKHOCTh €r0 CO3/laHHs OyJeT 3aJaBaTh aJITrOPUTM JIS CYIIe-

CTBOBaHHUS OCHOBHBIX TUIIOB 3apsJI0B YETbIpEXMEepHOTO Mupa.
8.6. YacTuupbl yerpipexmepHoro Mupa

W3 M3JI05KEHHOTO CIEAyeT, YTO B HAIEM HPOCTPAHCTBE JOJLKHBI CYIIE-
CTBOBAaTh CTAOWMIIBHBIE 3apsibl +e, +2e, +3e, a Taxke 0. [lepBoii yactuie co-
OTBETCTBYIOT S/Ipa BOAOPOoAa (IPOTOH M AEHTPOH, IEPBOTO MHOTO, BTOPOTO -
Maso), BTopol - sapa renus (,He m ,He=c, mepBOro Maio, BTOPOTO
GobLIE), TPETHHA - sxpa yutus (;Li wu |Li, IepBOro mMaio, BTOPOro 6oJib-

me). Kak cnenyer u3 puc. 8.10, Bce 3apsiibl UMEIOT MOJOKUTEIbHBIA 3HAK.
KoHeuHO, TOMKHBI CyIIECTBOBATh YACTULBI U AHTUYACTULBI COOTBETCTBYIO-
IIUX YacCTHUIl C IPOTUBOMOJIOKHBIM IO 3HAKY 3apsiaoMm. OnHako, A cTabu-
JIW3alUU ATOMOB U JIEKTPOHEUTpanbHOCTH BeenenHoil B nposiBIeHHOM Mu-
Pe UCTIONB3YIOTCS JIEKTPOHBI, UMEIoIre 3apsaa —e (Tabi1.8.3). DIeKTpoH, KaK
U BCE JpYrue JICNTOHbI (3JEKTPOH, MIOOH, TaOH (Tay-JENTOH), AIEKTPOHHOE
HEHUTPUHO, MIOOHHO€ HEUTPHUHO, Tay-JIENTOHHOE HEHUTPHUHO), POKIAIOTCA B

Imponecce cimaboro BSaHMOHGﬁCTBHH, IMPUMCPOM KOTOPOTI'O ABJIACTCA IMPEBpaA-
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MICHUC HCﬁTpOHa B ITPOTOH C BBIACJICHHUCM JJICKTPOHA U J3JICKTPOHHOI'O aHTU-

HeWTpuHO (T11aBa 9).

Ta6muna 8.3. YacTuusl YeTbipexmeproro Mupa (Mupa — 4).'”

3apsin Yacruma CyMMapHoe cojiep>kaHle H30TOIOB BO
Bcenennon
-e e
0 o
+e H, D 0,65 [28,29]
+2e JHe, }He 0,24 [28,29]
+3e SLi, 1Li 6,5-107 [30]

Ipumeuanue: Yucno 3apsoKeHHBIX 9acTUIl B Mupe-4 COOTHOCHTCSI TAKUM 00pa3oM:
[2D]=1,56-10"*[!H ], mocneasero 65% macchl BeenenHoi,

[JHe] =1,38-10°[ #He ], mocnennero 24% maccel Beenennoit,

[$Li] =8,1-107[]Li ], mocnemuero 2-10"'° Bo Beenennoit, na 3emne — 6,510~

bynem cuutaTh gaHHbIe, Kacaromuecs 3emMiH, 0ojiee TOYHBIMU. ACTpO-

(dbu3nyecKre JaHHBIC 3aHIKECHBI BCJIEACTBUE DKPAHUPOBAHMS BOJIOPOIHBIMU
atMocdepamu 3Be3I.

BapuaHTbl CTpYKTYyphl OCHOBHBIX MPEICTaBUTENIEH 3TUX 3apsI0B MMOKa-
3anbl Ha puc. 8.11. Ckopee Beero, sapo ,He IOIKHO UMETh TeTpadapuye-
CKYI0 KOH(DUTYpALHIO, a PO , Li - OKTadAPUUYECKYIO.

[Tockonbky B wacTuniax Mupa-4 mpoucxoauT OBICTPBINA MPOIIecCC 0OMEH-
HOTO B3aWMOJICHCTBUS, CIICTYET CUYUTATh, YTO KAXABIA DJIEMEHT 3TUX YaCTHI
SBJISIETCS PE3yJIbTaTOM YCPEIHEHHUSI, a TIOTOMY BCE AJIEMEHTHI - COCTaBJISIO-

mue 4aCTull - TOXKACCTBCHHBI, 4 CaMH 4YaCTHUIIbI MHpa—4 ABJIAIOTCA HCACIN-

MbIMH. TakuMu oHM OyAyT BBICTYNATh JJIs 4acTull OpaHsl Mupa-5.

' Ycnonb3syst npeacrapienns yactui Mupa-4, npuBeneHHbIe Ha puc.8.10, MOXKHO HAMTH Mpou3-

BEJICHUE JJIMHBI COOTBETCTBYIOIIETO KPyra Ha BBICOTY CETMEHTA, a 3aT€M COOTHOILICHUE ITHX Be-
nuuuH. [Ipu 3TOM OKa3biBaeTcs, 4to oHO paBHO 1: 0,6285: 0,2484: 0, T.e. COOTBETCTBYET COAEP-
YKaHHIO0 COOTBETCTBYIOIIUX 3apsi 0B BO BeeneHHoil.
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a-uactuna ( He ) 1Li

Puc. 8.11. I'eomeTprueckue CTpyKTypbl OCHOBHBIX MpEACTaBUTENEH 3apsai0oB Mupa-

B takom ciyuae nydiie uzo0paxars yactuiibl Mupa-4 yepe3 KBapKOBbIE

CTPYKTYPBHI:
!H=2u+d=uvd,
D = 3u+3d=uv’d’,
JHe = 5u+4d=4’d*,
JHe = 6u+ 6d= u’d°,
°Li = 9u+9d=ud,
Li = 10u+11d= «"d".

CrnenoBarelibHO, Mbl UMEEM CTaOUIIbHBIE CTPYKTYpPBI, cojaepkamiue 3
KBapka, 6 KBapkoB, 9 kBapkoB, 12 kBapkoB, 18 kBapkoB u 21 kBapk. CTpyk-
Typbl, coxepxkaieil 15 kapkos (;Heunu ;Li), Her. Takue supa OTCYTCTBY-
10T U TaKKWE€ KBAPKOBBIE CTPYKTYPhI OTCYTCTBYIOT Cpeau yacTul Mupa-4.

Takum obpaszom, npu nepexojge oT Ckpreitoro Mupa-3 go I[posiBienHo-
ro Mupa-4 u3 KBapkoB 00Opa3ylOTCs 4YacTUIlbl, T.e. MaTepHaibHbIN [IposiB-
nennbii Mup. Malkut Ckpsitoro Mupa sBisiercs Kether IIposiBnennoro. Ya-
cteio Malkut on cmotput B CkpeiTelii Mup, a yacteio Kether B IlposBnen-
Hbli. [loaTomy kBapku Haxonarcsa B CkpsiToM Mupe, a anpossl B [IposiBiien-
HOM.

[Tockonbky apyrue sjipa ¥ atoMbl Hamero Mwupa oOpasyroTcsi, Kak

CJIEACTBUE KOMOHWHAIIUM ceMmelcTBa JacTul] Mupa-4, TO HYXHO MPEAroJio-
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KHUTh, 4TO C 0Opa3oBaHHMEM IPYrux sijgep U aroMoB IIposiBnenHbiii Mup-4
MOJTYYUII ATYI0 KOOPJIUHATY (CTaj OpaHOU YETHIPEXMEPHOTO ITPOCTPAHCTRA),
KOTOpasi CO BPEMEHEM yBEIUYUBACTCS, YTO MPUBEIIO K POXKICHHUIO BEIIECTBA,
TJIAHET, 3BE3]1 U T.I., U IOPOKIAET pa3lyBaHue BceneHHou.

Wtak, MbI_XuBeM_B_pa3ayBatoineiicss Opane_Mupa-5. Crnencrtsuem pas-
nyBaHusl BceneHHOMN SIBIISIETCSl YBEIMYEHUE PACCTOSHUS MEXKY TallaKTHKa-

MU, YTO UHTEPIPETUPYETCS KaK paz0eraHue rajakTuk.
8.7. BemecTtBo B Mupe-2, Mupe-3 u Mupe-4

3Hasg CpPENHIO IJIOTHOCTh MaTepuu BO BCeIeHHOM, MOXKHO OLIEHUTH
cpeaHio 3(PpPEeKTUBHYIO BEMYMHY INIOTHOCTH KBapKOBOTO BellecTBa B Mu-

pe-3 u AuoHHOTrO BemiecTBa B Mupe-2. Bocnionbsizyemcs popmynamu

_MU_3MU. _MU_MU_E R :
Ps v, 47zR;’p2 S 7R 3 Pt
(8.14)
M, _2 R’
/01 2RU 3103 U

OTcroja HaXoAMM, YTO KBAPKOBOE BEIIECTBO UMeEET d(PPEKTUBHYIO Be-
JIMYMHY TUIOTHOCTH p, = 8,33-107 kr/M”. B To %e BpeMs [Is JUOHHOTO Be-
mecTBa moy4uM p; = 1,64-10% kr/m. CiegoBaTeinbHO, BemecTBo B Mupe-3
BCE €I1I€ pa3peKeHHOe, a B Mupe-2 o4eHb ckatoe ¢ TOUKH 3peHus Mupa-4.

WNHTepecHOE CpaBHEHHUE: €CIH SIACPHYI0 MAaTEpPUIO0 PACHOJIOXKUTH B LiE-
IOYKY, TO MOIyYHM JIHHEHHYIO ILIOTHOCTB p; = 1,267-10"% kr/™, a eciu co-
371aTh IUIOCKYIO CTPYKTYpY, Toraa p, = 1,11-10° kr/m”. Takum oGpaszom, -
(dbeKkTUBHAs IOTHOCTh KBAPKOBOIO BEIIECTBA HAa 4 MOpsAJIKa MEHBIIE SIEPHO-
ro, a IMOHHOTO - Ha 36 mopsiAKOB Oosbiie. MOXXHO CUMTATh, YTO peajbHas
Macca JUOHHOIO M KBapKOBOIO BEIIECTBA HE OTIMYAETCS OT MPUBEICHHOU
OILICHKH, MOCKOJIbKY BO BCEX CJIOSIX PACCIIOEHHOTO MPOCTPAHCTBA Macca 00y-

CJIOBJIEHA B3anMoaercTBUEM yacTul ¢ [lomem.
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Eme omHO BaKHOE CpaBHEHHWE HAWJICHHOW JIMHEWHOMW IUJIOTHOCTH C Ta-

pamerpamu IInanka. M3sectHo, yro macca Ilnanka M, = 2,176761'10'8 KT,
penyunposana macca Ilnanka M, /N8x =4,34- 107 éa, a nnuna Inanka /, =

1,616-10% m. Ecim wactuisl ¢ Maccoii Ilnanka BBICTPOUTH B JINHEWHYIO 11€-
[OYKY, TOTIa [OTyIHM JIMHEHHYIO IUIOTHOCTB p; = 1,347-10%7 xr/m. Jlst pe-
JIYIIAPOBAHHON Macchl HONy4uM p; = 2,685-10°° kr/m. Kak BUINM, HOTydeH-
HBIE MapaMeTpPsl ISl INIAHKOBCKOW JIMHEWHOW IIJIOTHOCTH HA 2 MOpsAAKa Ipe-
BBIIIAIOT HAIIU OLEHKU Jis1 3(PPEeKTUBHON JIMHEWHOW MIOTHOCTH JHUOHHOTO
BemecTBa. Ecnm ydyecTs, uyTo mapametp paspexenus paseH 7 = 0,0244, u
OPUMEHHUTh €T0 K IUIOTHOCTU IIJIAHKOBCKOW MATEpHH, TO MOIYYUM 7jp; =
3,29-10% Kr/m, 4TO TOIBKO B 2 pasa IPEBBINIACT HAIACHHYIO HaMH 3bdek-
THUBHYIO BEJIMYMHY IVIOTHOCTH JUOHHOM Matepuu. Takas OJM30CTh NOJIyYEH-
HBIX MapaMeTpOB CBUICTENIbCTBYET, UYTO IUIAHKOBCKHE MapameTpsl (Macca,
JUITMHA, BPEMS) PEAIM3YIOTCS UMEHHO B OJTHOMEPHOM NpocTpaHcTBe Mupa-2.

[TonyuyeHHbIE pe3yabTaThl YKa3bIBAIOT HA TO, YTO MPU POKICHUM BELIE-
CTBAa B Pa3HbIX CJIOSX PACCIOEHHOrO MPOCTPAHCTBA COOTHOILIEHHE Macc Be-
LIECTB B PA3HBIX CJIOSAX OCTAETCSA MOCTOSHHBIM. OTCroAa cienyer, 4To IUIOT-
HOCTbh BellecTBa B Mupe-2 sABIsieTCS MOCTOSHHOM BO BpemeHHU, B Mupe-3
YMEHBLIAETCS OOpaTHO NPOINOPLMOHAIBHO BPEMEHHU cyllecTBoBaHus Bce-
JIeHHOU, a B Mupe-4 yMeHbIaeTcs oOpaTHO MPOMOPIUOHATIBLHO KBaApaTy
BPEMEHHU CYIIIECTBOBaHUs BceeneHHon

Ternepp pacCMOTPUM CIIMHOBBIM MAarHUTHBIA MOMEHT JJIEKTPOHA

Do = iyN3 = ei\/g =0,927-10 73 =1,606-10> A /0é  (8.15)
m

Ecnu ero MNpCaACTAaBUTb KaK IMPOU3BCACHNUC MAI'HUTHOI'O 3apsaa Ha pac-

crosnue [Inanka glp, TO BCJIMUMHA MArHUTHOI'O 3apsaa 6y,II€T paBHa
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p.. 1,606-107
[ 1,616-107"

=0,994-10%1 /0e.

Ecin Bce e paBHOBECHOE PACCTOSHME B MArHUTHOM JiUIOJE OyIeT He
l,, a l,/n, Torna

P, _1,606-107-0,0244
[, 1,616-107

=2,42-10"1 /0é

B maruuTtHOM nonie B =1 Tn cuia, 1eicTByIOIIas HA MAarHUTHBIN 3a-
psn, Oyner
f=gB=6,132-10"H.
Jns cpaBHEHMs, cuja, ACHUCTBYIONIAS Ha AJIEKTPOH B DJIEKTPUUECKOM
nmoie £E=1B/m
f=eE=1,6-10" H.
B cootBercTBuum ¢ Teopueii I1. upaka (B cucteme CI'CD)

27hc
e

~_~

g, = =8,25-107 dd NANY. (8.16)

B sT10i1 popMmyisie yuTe€HO, YTO BIEKTPUYECKUH 3apsia JuoHa B 6 pas
MEHBIIIE 3apsia FJIEKTPOHA.

Mexnay ennHunamu MarHuTHBIX 3apsaaoB B cucremax CHU u CI'C cyme-
CTBYET COOTHOIIIECHUE

1 en. mar. 3apsima CI'C = 0,1 H/Tm,

B TO BPEMs KaK ITPUBEIAECHHBIC BBIIIE PACYETHI JAIOT OTJIIMYHUE B 15 MOPSAIKOB.

[IprurHa TakOro pazivyus 3aKJIOYaeTCS B TOM, UTO JAUOHBI B Mupe-2
JOKAIU3YIOTCA HE Mapamu, a B CPEIHEM DKBUAMCTAHTHO. [loaTOMYy HYX)HO
HAUTH MArHUTHBIM MOMEHT IMOHHOW LENU C UIMHOMW NOPSAIKA CPEIHETO
MEKKBapKOBOIO paccTOsAHUS B Mupe-3, a TOYHEEe Ha BEJIMYMHE JAUAMETpa

-16
kBapka. Ecim aTa Benmnunnaa ~107" M, TOT1a

g~ 10° H/Tx, (8.17)
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4dTO COrjIacycTcesa € TGOpCTH‘ICCKOﬁ BEJIMUYUHOM &EDirac- B Takom cilydac Culia,

NEUCTBYIONIAsl HA MATHUTHBIN 3apsi] B MarHuTHOM nojie B =1 Tn, Oyner

f=gB~10"H.

Eme ogHo 3aMeuanue. B 3Tux pacuerax BeJIMYMHA MarHUTHOIO 3apsjia
3aBUCUT OT PACCTOSIHUA, IOATOMY MOYKHO OBLJIO MOAyMaTh, YTO C PacLIMpe-
HUEM NIPOCTPAHCTBA MAarHUTHBIN 3apsij JOJDKEH YMEHBIIATHCS WM MAarHETOH
bopa nomxen yBennuuBaThecs. Ha camoMm niene Takoro adgexra He JTOIHKHO
OBbITh, IIOCKOJIBKY corylacHO TpeboBanuto JlpeBa XKus3Hu sHeprus nepenuba-
ercs B nociuenytoue Cedupsl npu 3anoaHeHud npeasiaymux Cedup. [pu
3TOM, KaK YyKa3aHO BbIIIE, COOTHOLIEHHME MAacC BEIIECTBA B Pa3HBIX CIOSX
JOJDKHO OCTaBaThCs MOCTOSIHHBIM. 1109TOMY M JIOTMYHO B pacyeTe BEIUYHHbI
MAarHUTHOI'O 3apsJa B35Th HE MEXKBAPKOBOE PACCTOSIHUE, & BEJIUUYUHY JIHAa-
MeTpa KBapKa.

Teneps OLEHMM KOJMYECTBO 4YacTUL B mIpocropax Mwupa-2, Mupa-3 un
Mupa 4.

WTak, KONMYECTBO HYKJIOHOB (2JIEKTPOH, IPOTOH U aHTUHEUTPHHO II0-

SABWJINCh U3 HEUTPOHA) paBHO

M, 41810"
" m, 1675107

2,5-10™ (8.18)

Ecnn Bce KBapku CBsA3aHbl B aJpOHBI, TO MX KOJIMYECTBO N, PaBHO
7,5-10".
KonuuectBo nuonoB (wactun [1nanka)
2R.M
N,,:UZ—P”:8,22-10“ (8.19)

P
B mocneanem cimydae 3a OCHOBY B35TO, 4TO paguyc Mupa-4 cooTBeT-

CTBYET ITOJIOBUHE JJIMHBI IPOCTPAHCTBEHHOM KOOpAUHATE Mupa-2.
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BrIpucoBBIBa€TCS OYEHb MHTEpPECHAs KAPTHMHA: KOJUYECTBO KBAPKOB B
Mupe-3 B 3 pa3a OoJblie, YeM KOJIMYECTBO HYKJIOHOB B Mupe-4. B 10 xe
BpeMsl KOJIMYECTBO AUOHOB Ilmanka Ha 27 MOpSIIKOB MEHBIIE KOJWYECTBA
KBapKoB. Bo3MOHO 11 Takoe?

C 4MCTO MEXAaHWYECKOM TOYKH 3PEHHUsI TAKOE€ HEBO3MOKHO. Ecnm kax-
IbII KBapK COCTOUT U3 2-4 TUOHOB, TO KOJMYECTBO MOCIIEIHUX JIOJKHO OBIThH
~10"!

Jl1 00bsSICHEHUS CUTYallUH, HEOOXOJUMO YU€ECTh, YTO Mbl UMEEM JIETIO C
KBaHTOBBIM MHUpPOM, I'ZIE€ CBSI3b MEXKJIYy MHpaMH JOJKHA OCYLIECTBIISATHCS Ha
uH(pOpMaMOHHOM YypoBHE. JlelicTBUTENbHO, Mexay Mupom-3 u Mupom-4
MUMEETCS CBSI3b TOJBKO 4Yepe3 OOIIyH TOUYKY, 00JIaJarollyl0 CIOCOOHOCTBIO
nepeaaBaTh HHPOpMaLH. AHAIOTUYHO Mexay Mupom-2 u Mupom-3. Cre-
JOBATEJIbHO, BOJIHOBAsI (PYHKLHMS apOHA MOXKET COAEPKaTh MHPOPMALUIO O
Habope KBapKOB, KOTOpble 00ECHEUYMBAIOT CBOMCTBA ajpoHa. s mpumepa

IPUBEIEM CTPYKTYPY BOJHOBOW (DyHKLMH ﬂo(uﬁ —dd ) - Me30Ha. B arom

IUIaHE WHTEPECHO, YTO Macca KBAapKOB HE COOTBETCTBYET Macce aJpoHa
(HammpumMmep, IJIs1 TPOTOHA mpc2 = 938.27 M5B, a cymma macc "cocrtasisito-
mux" KBapKoB (uud) cocTaBiseT Mo olleHKaM Juiib 17 M»sB). D10 u nonst-
HO, MTOCKOJIBKY OIIEHKM MacC KBapKOB BBHIMIOJIHSJIMCH B MPEANOI0KEHUU, YTO
OHM JIOKann30BaHbl B Mupe-4, a He B Mupe-3. Uto kacaeTcs BrIa BOJIHOBOU
(byHKIIMU 4aCTUIIbI, TO HE UCKIIFOYEHO, YTO MPOCTasi BOTHOBAsA (QyHKIIUS MPO-
ToHa (uud) SIBISETCS UMb HYJIEBBIM MPUOIMKEHUEM, a PeaIbHO HE0O0XO1-
MO y4€CTh BO3MYIIEHHS CO CTOPOHBI ipyrux (okoao 6000 [11]) kBapkoB.

B Takom cnyuae HeOosbInasi Tpynmna JUOHOB MOKET ObITh OTBETCTBEHHA
3a co3/laHue OOJBIIOr0 KOJMYECTBA KBAPKOB U€pPE3 COOTBETCTBYIOIIMM HH-
(dhopMallMOHHBIA KaHal. AHAJOTUYHO U ISl KBapKOB, OTBETCTBEHHBIX 3a CO-

3AaHUC aAPOHOB.
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B 3TOM naHe CTaHOBUTCS NOHATHBIM M IOSIBJIICHHUE 3JIEKTPOHOB B Mu-
pe-4. OHM AEUCTBUTENBHO HE JOJDKHBI MMETh BHYTPEHHEIO CTPOEHHUS W3
KBapKOB WJIM APYTHX 4YacTUll Mupa-3 ¢ y4aCTHEM CBEPXCHUIIBHOTO B3aMMO-
nevctBus. Jlns ux co3maHusl JOCTATOYHO HMHQpOpMAIUMU O cIaboM B3auMO-
JEUCTBUM, NIPU KOTOPOM HM3MEHsAETcs apoMar kBapka (cMm. ['maBy 9). Kpome
TOTO, JIOJDKEH BBINOJHATHCS 3aKOH COXPaHEHMs dHepruu B Mupe-4 mis

Ha4aJIbHOTO M KOHCYHBIX ITPOJYKTOB!:
2 2 2 2
mc =mc +mc +mc
n P e v

HCHOJ’II)SY?I OLCHKHU JIsI KOJIMYCCTBA KBAPKOB, MOKHO paCCUUTATh CPCI-

HCC pAaCCTOAHUC @ MCKIY HUMMU:

2
a= | _ | 3'1478 -1.25-10*=0.81-10" m. (8.20)
N, V75-10

DTa BeNMuMHA TpeBbImaeT AIMHY Ilmanka B 0.5-107 pasa. YuuTsiBas

pPa3peKEHHOCTh, HAWJEM, UYTO HA CPEIHEM pPACCTOSTHUM MEXKIY KBapKamu
yknazasiBaercsa N, = 1.2 10% yactul [Imanka.

[Tockonbky MBI TOBOpUM 00 HH(POPMAIMOHHOM IOJIE, TO MPEACTaBUM
cebe AByMEpHOE MPOCTPAHCTBO KaK 3alMCAHHYIO TPEXMEPHYIO TOJIOTPaMMy,
a OJIHOMEpPHOE MPOCTPAHCTBO — KaK JBYMEpHYIO rojorpammy. B takom ciy-
yae KaXJ0M TOYKE IMepexojia OJHOMEPHOrO MPOCTPAHCTBA B JBYMEPHOE IO-
craBuM B cooTtBercTBue 1.2-10% yactul] [lnanka, koTopsie co3al0T "nu-
(dpakimonHyto pemerky". Takoil moaX0 COOTBETCTBYET TOMY, YTO U3BECTHO
u3 onucanus Jlpesa Kuzuu: "Aitn Cod Ayp (puc. 8.12) Ha3zBaH Kpyrow,

1103

IIEHTP KOTOPOTro HaxoAuTcs Besfe, a mepudepus - aurae" . CiaemoBaTeib-

103 Bcneacreue bombmioro BSpLIBa MMPOUCXOOUT PACHINPECHUC BCCHCHHOP'I, IIpyu KOTOPOM KaXJaas

TOYKa MPOCTPAHCTBA MPOUCXOTUT OT TOYKH B3PHIBA, a TIOTOMY MOXKET "CcuuTaTh" ceOsl IEHTPOM
Bcenennoii. bonpmioit B3peiB He SBIsSETCS B3PHIBOM BEIIECTBA, 00CCIICYMBAIOIIETO OCKOJIKOB KH-
HETHYCCKOH dHeprueid. B TakoMm citydae B MOMEHT B3pbIBa OBbUIO OBl 3HAYUTEIHLHOE YCKOPEHHUE Ya-
creit matepun. [Ipu pacmmpeHnn ke MPOCTPAHCTBA HUKAKOTO YCKOPECHUS HE MOIMKHO OBITh. OT-
CIolla e CIIeIyeT, YTO Kakaas To4yka BcenmeHHOW MoXeT ObITh BEIOpaHa Kak ee¢ IeHTp. WTak,
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HO, TI0 aHAJIOTMH, TOUKY Iepexona oT Mwupa-2 1o Mwupa-3 MOXHO B3STh B
ao0oM Mecte Mupa-2.

Aln

™
R

- ; ~
o fin Ain Sof
‘F \h
N

. —— ==

Malkut

Puc. 8.12. Tpu ypoBus Ckpeitoro Obitusi: Aiin, At Cod, AitH Cod Ayp.

Mps1 1 BhIOMpaeM ee Kak Habop TOYEK CO CPEHUM PACCTOSIHUEM, PaB-
HBIM CPEAHEMY PACCTOSIHUIO MEXIYy KBapKamu. J{[JIMHA BOJIHBI MO OIpesee-
HUIO0 paBHa jiuHe [lnanka. B TakoM ciyuyae xonmuecTBO AUGPPAKIMOHHBIX

MaKCUMYMOB B JIBYMEPHOM IPOCTPAHCTBE OYyIEeT

2

n==+1| =1-10% (8.21)

CrnenoBaTesbHO, MPUPAIICHUE YKCIAa KBAPKOB MO OTHOILIEHUIO K YUCITY
o 44 20
JMOHOB, COTJIACHO JAHHOM OIleHKe, cocTaBiseT 24 mopsaka (1-107/1.2-10
_ 24
=0,83-107"), 4TO COOTBETCTBYET COOTHOIIECHUIO YUCIIA KBAPKOB /IO YKCIIA Ya-

ctun [lnanka (26 MopsaKkoB).

LEHTp pacmpeesieH N0 Bceil BecenenHoid, To ecTh oH "HaxomuTcs Besne, a mnepudepus - Hurmae"
(cm. I'maBy 2).
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Eme pa3 nonuepkHem, 4yTo poxacHue BemecTBa Bo Beenennoit u B Cy-
nep-BceneHHoM MPOMCXOIUT C MOCTOSHHOM CKOPOCTHIO, 00eCIIeYMBAIOIICH
NOCTOSIHHYIO IUIOTHOCTh BemiectBa B Mupe-2. Ilpu stom B Mupe-4 miot-
HOCTb BEILIECTBA YMEHBIIAETCA CO BPEMEHEM IO 3aKOHY p ~ 1 >, B 10 *xe

BpeMs B Mupe-3 3TOT 3aKOH UMEET BU/I:

3 ~
p=te _ MLy _ (8.22)
R, #Gc’l,;, »GT,
qu/ITBIBa}I, qTO B MHpe-3 BE€ICCTBO HAYMHACT 06p2130BI>IBaTI>C}I C MO-
MCHTA BPCMCHH TUI, IJIA TNIOTHOCTHU BCIICCTBA ITOJIYYUM
3
M, _ 5T,
2 2 2
R G (T, +T,))

P; (8.22a)

B sTOM cityyae MakCMMyM MJIOTHOCTH JTOCTUTAE€TCS B MOMEHT BPEMEHHU
Ty = Ty Ecnua cuurtath, uto 1y = 107" C, TO TUIOTHOCTh KBApPKOBOT'O BEUIE-
CTBa B TOT MOMEHT BPEMEHH Obljia Ha 28 MOPSAIKOB OOJIbIIIe, YEM B HACTOS-
1niee Bpems. JTa BEJIMYMHA U SIBJISICTCS KPUTHYECKOM i1 KBAPKOBOI'O BEIIlE-
ctBa. OTCro/1a, CpeHEe PACCTOSHUE MEXKTy KBapkaMu ObLIo Ha 14 mopsiaKoB
MeHbIIE, TO ecTh ~ 107 M. DTO BO3MOXHO, ecin KBapKU UMEKOT CTOJIb Ma-
nbie pa3Mepsl. [Ioxoxe, 4TO TaKk OHO U €CTh, MOCKOJIBKY B IPEAEIax HYKJIOHA
OHH TIPOSIBJISIOT ceOsl KaK TOUCUHBIE YaCTHUIIbI.

Beime 610 MOKa3aHO, 4TO B Mupe-4 BeliecTBO pokaaercs B GopMme
OMHEHUTPOHOB. A 3TO 3HAUUT, 4TO B Mupe-3, UCX0as U3 TeX Ke coodpaxke-
HUM, BEIIECTBO POXKJIaeTcsl B (popMe HEUTPabHBIX KOMILJIEKCOB, KOTOPBIC

o 2
COOTBETCTBYIOT OHHEHTPOHAM, TO €CTh d u”.
8.8. ITostHasi pazmepHocTh BeesieHHOM

Bepuemcs k Mupy-5. OT0 HOBOE sIBJIEHUE B 3BOIIOIMN BeeneHHoi.
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o Mupa-4 Mbl TOBOPWIM O TOM, YTO MNpeAbIAyIIUd Mup nopoxmaaer
CIEAYIOLINM C YBEIIMUEHUEM PA3MEPHOCTU HA €IUHUILLY.

BeposiTHO, nsiTasgs KoopAHHATa KapJIWMHAJIBHO MEHSET cBolicTBa Bceenen-
HOW, TaK YTO HEMOCPEICTBEHHO CO3JaTh MSTUMEPHBI MHUp ¢ OAMHAKOBBIMU
YETBIPbMSI TPOCTPAHCTBEHHBIMU KOOPAMHATAMU MPOCTO HEBO3MOKHO BCIEA-
CTBHE BO3HMKHOBEHUSI Oe3rpaHMuHOl aeopMainuu mnpoctpancTBa. [loatomy
KaK 3aBepliaromas cragus cosgaercs Mup-5, B KOTOPOM TPEXMEPHOE Ipo-
CTpaHCTBO (06€3 BpeMeHH) sIBJISETCS OpaHOl HAa MOBEPXHOCTU YEThIpEXMEp-
HOM cdephl.

[Tockonbky koopauHata Ilonsi-BpeMeHu oOmias sl BCEX MPOCTPAHCTB
paccioeHHoM BceneHHoil, To K Hamemy 4yeTbipexMepHoMy Mupy HeoOXxoau-
MO J100aBUTH JIBA MPOCTPAHCTBEHHBIE U3MEPEHUSI KBAPKOB U OJTHO MPOCTPaH-
CTBEHHOE H3MEPEHUE COCTABISIONIMX KBApPKOB (AMOHOB) W3 MPEAbIAYIIETO
Mupa. Beero 6yner 7 usmepenuii. OnHako 3 U3 HUX UMEIOT Pa3HYIO CTEICHb

%%, 3nech Mo He

ckpbIToCTH (2 O6imkHero u 1 ynanennoro Ckpeitoro Mupa
y4JIA CBEPHYTHIC U3MEPEHUSI.

Baxuno B miaHe TBOpeHUsI U ABOIIONMHU BceleHHONW OTMETUTh OJIHY Ma-
pasuienb: bor ecTh AyX, aHTeNbl TOXKE JAYXOBHBIE, TO3TOMY OHU HE HUMEIOT
noa (Mg 22:30, n60 B BOCKPECEHHH HU_KEHSTCS, HU BBIXOJIAT 3aMyK, HO
npeObIBalOT, Kak AHrensl_boxuu Ha Hebecax). A BOT €ro maTepuaibHOE
TBOPEHHUE - JIFOJIM U )KUBOTHBIE - UMEIOT T10JI, «pa3HOMMEHHBIE 3apsiabl». [lo-
ATOMY HEYIUBHUTEIBHO, YTO POXKIAeHHOE [lojieM B OMHOMEPHOM U MOCIIEIY-
omux npoctpancTBax (Mupe-2, Mupe-3 u Mupe-4) 10/:kH0 OBITh YacTH-
I[aMU C Pa3HOMMEHHBIMH 3apsIaMH.

NHTEpECHO B 3TOM IUIaHE, 4TO coracHo cTpykrype pesa KusHu

HanonHeHue Cedupbl JeBOM KEHCKOW KOJIOHHBI BBI3bIBAET POXKICHUS Ce-

1%V nanennomy Mupy na Jpese JKusuu cootBercTByet Aiin, 6mmkaemy — Aita Cod u Aitn Cod
Ayp.
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IYIOIIEro YPOBHS, B TO BpeMs KaK OJlyXOTBOPEHHE PACIPOCTPAHSAETCS TOJIb-
KO Ha IpaBylo (MYKCKyI0) KOJIOHHY. M cHauana HanosiHgeTcs myxkckas Ce-
¢bupa, a 3aTeM xeHckas. IMEHHO IO TakOMy CLIEHApHUIO CO3aBajioCh Yello-
BEUYECTBO: CHayajna ObLI co3laH AnaM M jumib notoM EBa, kotopas u nana
ITIOTOMCTBO.

ITpuBBIYHBIM MU HAC SBISETCSA TO, YTO B CTPYKTYpE aJAPOHOB UMEIOTCS
KBapku. Jloka3aHo U TO, YTO HE TOJBKO (POTOHBI, HO U JIEMEHTAPHBIE YaCTU-
(bl UMEIOT KOPIYCKYJIIPHO-BOJIHOBYIO Ipupony. 1loaTroMy HEyIMBUTEIBHO
Oyzaer, ecinu Kpome yacTul] B Mupe-3 OyayT CylecTBOBaTh U KBAHThI AJIEK-
TPOMAarHUTHOIO TOJIA C OMNpPEAENeHHONW CTpYKTypoil. OO0 3TOM CBUIETENb-
CTBYET TOT (DaKT, YTO aHHUTHIIAIMS KBAPK-aHTUKBApK (11’ (a’g )—> 2y) naer y-

KBaHThl B Mupe-4 B pe3ysbTaTe npeoOpa3oBaHusi HEUTPATbHBIX MMHOHOB B Y-
KBaHTBI. A TIOCKOJIBKY MPH 3TOM HCU€3a€T apa KBapK-aHTUKBApK B Mupe-3,
TO B TOM k€ Mupe-3 BMECTO YaCTHUI JOJKHBI POAUTHCA 3JIEKTPOMAarHUTHbIE

BOJIHBI, HECYILIHE B c€0€ AHEPTUIO.
BriBOALI

B aT10if rnaBe Ha ocHoBaHWHM 3akoHa MOAOOMS M 3aKOHA €JUHCTBA BO
BceenenHoil npeayioxkeHa MOJIeNib CO3/IaHUs U ABOJIIOLIMK BCeneHHOM, B KOTO-
POl BBIMOJHAIOTCS (pU3nueckue 3aKoHbl. J[J1a co3/lanus MOoJIenu puBJIeYeHa
koHuenmus Jpea XKnu3Hu, 4TO MO3BOJIMIIO ONUCATH CTPYKTYpY Bceenennon u
BCE ATaNbl CO3JaHUs U 3BOJIIOLINU BeeneHHou:

1. Hamie TpexMepHO€ NMPOCTPAHCTBO SIBJISETCS YacThIO, OTJEIBbHBIM CJIO-
eM paccioeHHoro Cyrep-npocTpaHCcTBa. JTU CIIOW HUTZIE HE MEPECEKAIOTCS.
Mexy OTHENbHBIMH CJIOSMH CYIIECTBYET WH(OpMaIMOHHAs CBSI3b 4Yepe3
oany Touky. Cynep-BcenenHas co3gaHa cpasy Ha BCEX YPOBHSIX, B TO BpeMs
Kak 3aloJIHEHUE YPOBHEW BEIIECTBOM, SHepruei u uHdopmalue npoucxo-

JTAT TIOCTAUIHO.

404



2. B nporuecce co3nanusi Beenennoil cHavana ObLI 3all0THEH OJHOMEp-
Hbld Mup-1 Ilong-BpeMeHu. OTOT Mup HE MMEET 4YacTUll, 4 UMEET JIWIIb
morrHoe [losie u napopMaIrIo 0 JaTbHEHIINX MIarax co3aaHus BeeneHHoil.

3. Dueprus llons «mepenuBaeTcs» B coceqHuid aByMmepHbid (1 + 1)
Mup-2, B KOTOPOM POXKIAIOTCS OJHOMEPHBIC YACTUIIBI, KaXAash U3 KOTOPHIX
HeceT OoJbIIoN HaOOp 3aps/ioB, B YaCTHOCTH, DJEKTPUUYECKUN, MAarHUTHBIN
(MOHOIIOJB) 3apsabl (AMOHBI). DTH YaCTHIIBI ABIAIOTCA YacTuiiamu [lmanka,
yIaJleHHBIMU JPYT OT ApyTa Ha paccrosinue {p/n, rae £p - nnuna Ilnanka, n =
0,0244 — mapametp pazpexenusi. CiaeaoBaTebHO, JIAHKOBCKHE MapaMeT-
pbl (Macca, IJIMHA, BpeMs) PeajiM3yl0TC HMEHHO B OJHOMEPHOM IIpO-
crpancTtBe Mupa-2. Hannuune BbIIEIEHHON JTUHUM B MOHOMOJIE (TOTOJIOTH-
YecKuil IeeKT) yJlauHO COrjacyeTcsi C OJJHOMEPHBIM MPOCTPAHCTBOM CYIIIe-
cTtBoBaHus yactull [1nanka.

4. Ilpy HanOMHEHUHU PHEPTUEN U YACTULAMU ABYMEPHOTO IPOCTPAHCTBA
(Mupa-3) undopmanusi 0 CHIBHOM B3aUMOJICUCTBUU MEXJTY MarHUTHBIMU
3apsiiaMu OJHOMEPHOTO MPOCTPAHCTBA HABSA3BIBAET YACTULIAM JBYMEPHOIO U
TPEXMEPHOTO MPOCTPAHCTB TaKOE MOHATUE KaK CIUH. YacCTUIIBI ABYMEPHOTO
MPOCTPAHCTBA UMEIOT BO3MOXKHOCTh BpalllaThCsl, U3Tydasl ABYMEPHBIE CIIH-
pajbHBIE AIEKTPOMATrHUTHBIE BOJHBI.

5. Ilpu noCTMKEHUU CTAlMOHAPHOTO YPOBHS KOHIIEHTpAIlMW YacTHIl B
Mupe-2 oCyIIECTBISETCS «IIEPETUBAHUEY» SHEPTUU B COCETHUI TPEXMEPHBII
Mup - Mup u3BECTHBIX KBapKOB, KOTOpPbIE UMEIOT JPOOHBIE dIEKTPUUECKUE
3apsiibl, BEJIMUMHA KOTOPBIX 33/1a€TCSl Pa3MEPHOCTHIO MPOCTPAHCTBA, LIBET-
HbIE 3apsAlbl U cOuHbL. CIeayromUM 1IaroM SIBJISIETCS «IIEPEIUBAHUE) DHEP-
ruu B 4deTbipexMmepHbidt (3 + 1) Mup-4 u poxxaenue yactuil 3Toro Mupa.
OBouonusa 3Toro Mupa 3aBepiiaercs co3fgaHueM OpaHbl MSITUMEPHOTO Mu-
pa-5. DTa 3BOJIOLMS COMPOBOXKAACTCS POKIECHUEM BCEro Habopa yCTONYH-

BBIX U HGYCTOﬁqHBbIX TAXKCIBIX ACP U aTOMOB. 3anoJiHeHHE KaXXJJ0ro HOBO-
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IO CJIOS PACCIOEHHOTO MPOCTPAHCTBA HE BHOCUT B 3TO IMPOCTPAHCTBO MOJIO-
KUTEILHON PHTPONUU (XOJOAHOE, a0COIIOTHO JETEPMUHHUPOBAHHOE HAYAIIO
ABOJIIOIIUH ).

6. Coznanue TpexMepHoro npoctpanctBa (Mupa-4) npuBOAUT K MOSB-
JICHUIO YaCTHUIl 3TOTO MPOCTPAHCTBA, KOTOPHIE MOTYT UMETh AJIEKTPUUECKUE
3apsanel 0, = e, £ 2e u £+ 3e (Bcero yeThipe 3apsiga B COOTBETCTBUH C pa3Mep-
HOCThI0 Mupa-4). CooTBETCTBEHHO, co3aanue Mwupa-3 mo3BossieT oOpaszo-
BBIBAThCS YACTHUIIAM C 3apsjamu +e/3 u +2e/3. AHamoruydo, B Mupe-2 MoryT
CYIIIECTBOBATh JICKTPHUCCKHE 3apsbl £e/6 (£Y2 OTHOCUTEIBHO 3apsaa KBap-
KOB).

7. Jlng co3naHus B HameM Mupe KU3HM U, B YACTHOCTH, YEJIOBEKAa Ha
MyTH OT TpexXMepHOro Mupa K yeTbIpeXMEpHOMY Oblla BBEJIEHA COOTBET-
CTBYIOILIAs SHEPTHS U MH(DOpMAILIHSL.

8. 3aBepuieHUE ABOJIOLNN MaTepUalbHON BcelleHHOW XapaKTepu3yeTcs
TeM, 4TOo Ham Mup ocraercsi OpaHOi MATUMEPHOTO MPOCTPAHCTBA-BPEMEHHU.
[Ipu sTOM OyAeT IPOJOIKATHCS JIUIITH YBOJIIOIMS KU3HH K MEPEX0y B IMOJIe-
BYIO (IyXOBHYI0) (hopMmy.

9. Ympasnenue HamuMm Mupom ocymiectBisiercst uepe3 Mup Ilons (un-
(dbopMaIMiOHHOE U3MEpPEHNE).

10. IIpomecc BHYTpuyTpOOHOTO pa3BUTUS peOEHKa MOJI00EH Mpoleccy
HBOJIIOIMU U pa3BuTusi BeenenHoi. 3akoH mogo0us MO3BOJISIET MYTEM HCClie-
JIOBaHUSl BHYTPUYTPOOHOTO pa3BUTHsI peOCHKa BBISIBUTH JETalU Mpolecca
ABOJIIOIIMU U pa3BUTHA BceneHHo.

11. PazButne BceneHHONM MPOUCXOTUT TaKUM 0Opa3oM, YTO MHEPTHAas
Marepust noguuHena Ilomto, To ecTb HHPOPMAIMOHHOM, TyXOBHOM CyOCTaH-
uuu. B mnane ¢unocodckoit mpoOieMbl: «UTO MEPBUYHO, OyX WM MaTe-
pusA?» pacCMOTPEHHOE HaMHU pa3BUTHE BceneHHOM yTBEpKIaeT, 4TO MEpBUY-

HBIM U PYKOBOJAIIUM ABJIACTCA UMCHHO ,HYX'
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12. Moaenb noAAep>KMBAET aHTPOIHBIM MPUHIIUN BO BeeneHHoM.

13. Pacuer BpeMeHu xu3HU BCEeHHON C MCMOJIb30BAaHUEM COBPEMEH-
HOM mHoOpManuu o kKoHCTaHTe Xab6na H = 73,8 km/(c-Mnk) maer Ty =
13,25 mapa. ner.

14. meetcs elie OJMH BaXKHBIM_JUISI BBKMBAHUS_4EJI0BEYECTBA_BBIBO/I.
B pasnene 4 npuBenensl cioBa WM. I'epiioBuHa «yueunuzauusa cocueaem
Hegmb, 2a3vl, paAcmMeHus, CO30aHHble NPUPOOOU KAK OCHOBHOU UCHOUYHUK
CIPLS, C Yeblo U3GIeUeHUss IHePeUU U 00 CUX Nop He 001adaem 3Koj10cuye-
CKU YUCTBIM AIbMEPHAMUBHBIM CNOCOOOM ee noayuerus. A makue cnocoowl
ecnv - IMO UCNONBL30BAHUE SPABUMAYUOHHOU IHEP2UL 3eMHbIX HeOp U dHep-
euu gusuuecxkoeo saxyyma. bonee moeo, uenopupyemcs mom ¢haxm, umo uc-
NoJIb308anuUe dHepeUl 10epHO20 pacnada Ul 10epHo20 Cunmesa gedem K oe-
epadayuu 0OCHO8 pa3eumusl Hcu3Hu Ha 3emie». PaccMOTpeHHast B 3TOM IiaBe
TMHAMUYECKasi TEOpUs POXKICHUS U BOJIIOIUM BceleHHoN moka3bIBaeT, 4To
B MEPCIEKTUBE YEJIOBEUYECTBO JOJKHO HUCIOIL30BaTh TOJIHBKO MOCTYIICHUE
sHepruu ¢ [lons - HencuepnaeMoro UCTOYHUKA. ITO MOXKET OBITh BTOPUYHAS
sneprus [loss, KoTopas HakarIMBaeTCs B HeApax 3eMid (3TO HE TpaBUTAIIH-
OHHAasl 3Heprus 3eMHbIX Henp), Connua, BecenenHnoit (B 4acTHOCTH, BO30YXK-
nenHoro ITonem Bakyyma). Bo3aMOXHBI B IepClIeKTHBE B pa3pabOTKU MPSIMO-

ro ucnoybs3oBanus sHeprum [oss [31].
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I'naBa 9. CuibHoe U ¢j1a00e B3aumMojaeiicteue B0 BeeJieHn-

HOM ¢ MUHUMAJIbHOW HAYAJIBbHOM SHTPONM e

PaccmoTpeB cyliecTByolIee COCTOSHIE OMUCAHUS IPUPOIBI CUIIBHOTO U
c1aboro B3aMMOJCHCTBUN B MUpPE JIEMEHTAPHBIX YacTull (Tj1aBa 6), MOXKHO
clenaTh BbIBOJ O OONBIIMX MpoOesiax U HEJOTUYHOCTHU MPEJI0KEHHBIX Me-
XaHU3MOB ATUX B3auMoJIeUcTBUUA. UTOOBI HCHPABUTH CYIIECTBYIOIIUE HENIO-
CTaTKH, B JIaHHOM TJlaBe MPUBOJATCS MEXaHU3Mbl CHJIBHOTO U CJIa0OTO B3au-

MOJICMCTBUSL B Mo BceleHHOW ¢ MUHUMAaJIbHOM HAYaJIbHOW SHTPOIUEH

(MBMHD) [1].

9.1. CuanHoe B3aumoaelictsue B MBMHD

OnucanHas B rinase 8 cTtpykrypa Cynep-BceneHHON Kak pacCIO€HHOrO
IPOCTPAaHCTBA [2] BBI3BIBACT MOSIBICHUE aApoHOB Bo Bceenennoit (Mupe-4) B
pe3yabTaTte B3auMOACHCTBUS MEXIy KBapkamu B Mupe-3 u nepenayd WH-
dbopmanuu 00 3ToM B3aumojeicTBuu B Mup-4. Takum oOpazom, ogHOM ya-
ctune (aapony) Mupa-4 MoxeT ObITh MOCTaBJIEHa B COOTBETCTBUE TpyImIa
KBapkoB Mupa-3, KoTopasi HACUMTHIBAET B HYJIEBOM MNPUOIMKEHUU 2 WU
Tpu KBapku (Ta6:.9.1). [Ipu 3TOM MeXTy KBapKaMH U MEXAY aApOHAMU Cy-
IIECTBYET CUJILHOE B3aMMOJICICTBUE, KOTOPOE JETAIbHO UCCIENYyEeTCs, Hauu-
Has ¢ 1935 1.

B tabmune 9.1 conepxkurcs uHPpopMalus 0 4acTUIIAX, B CTPYKTYpe KO-
TOPBIX €CTh MEPBHIC JIBa KBapKa (JIETKUE KBApPKHU).

[TockonbKy YacTHUIIBI UMEIOT BHYTPEHHIOIO KBApKOBYIO CTPYKTYpPY, TO
OHHM MOTYT OBITh U B BO30Y>KJICHHOM CHHIJIETHOM WJIM TPUILIETHOM COCTOSI-
HUU B CJIy4ae JIByXKBAPKOBBIX CTPYKTYp, WJIK B AyOJIETHOM HIJIM KBaPTETHOM
COCTOSIHUM JUIsI TPEXKBAPKOBBIX CTPYKTYp. [IpaBaa, 1o cux mop Bo30yKIeH-

HBIC COCTOSAHUA HYKJIIOHOB HC O6H21py>K€HBI.
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Ta6muna 9.1. Kinaccupukanus aapoHos .

CumBou Macca (B | Daexrpu-
I'pynna Hauwen. NJIEKTPOHHBIX| Yecknii 3a-| KBapkoBblii cocTaB
Py YaCTHUIbI YacTu-|AHTHYA- p p
a cTHIA Mmaccax) paa
5 —
s 264,1 0 O — il —
Me30HbI [Inonsl - — r dd
T T 273,1 1 —1 72,'Jr =ud R T =],_[d
[IpoTton P D 1836,1 1 -1 uud
bapuonbl — -
Hetitpon n n 1838,6 0 udd

CunpHOE BHYTPHSJEPHOE B3aWMOJECHCTBHME OBUIO BIEPBBIE OIMHUCAHO
AMOHCKUM y4eHbIM-(pu3ukoM Xuaeku FOkaBoit B 1935 r. ¢ ucnosnp3zoBanueM
OOMEHHBIX 4YacTull — Me30HOB. COBpEMEHHOE ONHMCAHUE CHUIILHOTO B3aMMO-
NEUCTBUSL JaeT KBAHTOBash XpoMoJMHamMuka. KBaHTOBas XpoMoOJAMHAMHUKA
BXOJUT B Tak Ha3biBaeMyro CTaHIapTHYIO MOJI€Nb, KOTOpas MpPEICTABISIET
co00l CyMMy COBPEMEHHBIX MPECTABICHUN O CTPOEHUU MUKPOMUPA, XOTS U
HE MOXET MPETEeHI0BAaTh HA 3aBEPIICHHbIC 3HAHUS, IOCKOJIBKY HE OOBIACHSET
PE3yNbTAaTOB HEKOTOPHIX SKCIIEPUMEHTOB M HE BKIIIOUAET B Ce0sl TEOPUIO Ipa-
BUTALINH.

Cornacao mozaenu FOkaBbl CuibHOE B3auMojieicTBHE B Mupe-4 nposiB-
JI€TCS BCJIEICTBUE TOTO, YTO OJMH HYKJIOH M3JIy4aeT T-ME30H, a BTOPOU €Tro
roryouaer 3a Bpems ¢ ~ 107> ¢. Takue 4acTUIIBI HA3BIBAKOTCS BUPTYAIIbHEI-
Mu. UToOBI caenaTh ATU YaCTULBI PealbHBIMU, UX HEOOXOAUMO OCBOOOIUTH
OT B3aMMOJICUCTBUS C HYKJIOHaMH. JlJIsl 3TOTO HYKHO IPENOCTaBUTh MUOHY
SHEPruIo JJIsi MPEOoJoJeHUs padOThl BBIXOJA M TOJYYEHUS KUHETUUECKOU
sHepruu (aHajior pororddekra).

Bpewmst xm3Hu 1 u T Me30HOB 2,610 ¢, a n’-mes0ma - 0,8-107° ¢ [3].
KOpOTKOe BpeMst KM3HH T -ME30Ha OOBACHSICTCS ero BHYTPEHHE CTPYKTY-
pOil: OH COCTOUT M3 KBApKa M aHTHKBAapKa, KOTOPbIE aHHUTUJIIUPYIOT C BbIJIE-

JICHUCM HCCKOJIBKUX Y-KBAHTOB.

19 Bonee momHyro TabIMIly MOXKHO HaifTH B TIaBe 6 (Tabu. 6.3).
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BeposiTHO, 17151 yTOUHEHHS] pACYETOB XapaKTEPUCTHK aAPOHOB M COOT-
BETCTBYIOILIMX B3aUMOJACHCTBUI HY)KHO IPUHUMATh BO BHUMAaHHE HECKOJIbKO
TaKUX rpymnin KBapkoB. [loaTBepxkACHHEM TaKOMY IIPEANOI0KEHUIO SBISIETCA
pOKJIeHUE cpa3y OOJIBIIOTO KOJUYECTBA ANEMEHTAPHBIX YACTHULL IPU HEYIIPY-
IOM CTOJIKHOBEHHMM YaCTHI] BBICOKMX 3Hepruid. IloaTromy M HeyAMBUTENBHO,
4TO B MOHOrpaduu [4] yTBepKaaercs, 4To aJpOHY COOTBETCTBYET OKOJIO
6000 gactuny B Ckpeitom Mupe. Wtak, ans onucaHnus CBOMCTB MPOTOHA B
HYJIEBOM MPUOIMKEHUH HEOOXOIMMO MPUHSATH BO BHUMAHUE TPU KBapKH, a €
MOBBIIICHUEM YPOBHS MPUOIMKEHHUS WX KOJUYECTBO JOJHKHO CYIIECTBEHHO
yBenuuuthes (1o 6000).

DTO HAIOMHUHAET BOJHBIA PACTBOP MOJISIPHON MOJIEKYJIbI, BOKPYT KOTO-
poil popmupyercs conbBaTHas 000JOYKA M3 HECKOJBKUX MOJEKYJ BOIBI U
CYILLECTBYET JaJbHsA 30HA MOJIEKYJ, BIUSHUE KOTOPHIX MOKHO YYECTh C MO-
MOIIIbIO YCPETHEHHBIX MAKPOCKOMIMYECKUX TTapaMETPOB PACTBOPUTEIIS.

Takum 00pa3zoM, HYKJIOH MOKHO MOCTaBUTh B cooTBeTcTBHE 6000 KBap-

KOB, @ ’TUM KBapKam MOXHO MOCTaBUTh B cooTBeTCTBUE 2000 HYKIOHOB.

B mnpupone neiictByer 3akon mnomobus. I[lostoMy B3aumomeiicTBue
MEX]ly KBapKaMu C MOMOIIbI0 O030HOB (TJIFOOHOB) MOKHO PacCMOTpPETh Ha
npuMepe B3aUMOJECHCTBHS MEXAY aTOMaMH C MOMOIIBIO Mapbl 3JIEKTPOHOB
(TO’ke 0030HBI) B CUHIJIETHOM cOCTOsiHUM. [Ipu 3TOM HampaBisoniel cuiou
JUTSL IBUKEHUS 3 TUX 0030HOB OyAeT ayekTpoMarHuTHoe mnose. CiaeaoBaresnb-
HO, U JIBHJKEHHE TJII00HOB JO0JI’KHO 00eCreYuBaThCH COOTBETCTBYHOIIMM
MoJIEM.

JlaBaiiTe M3MEHUM CXEMY CHUJIBHOTO B3aUMOJIEUCTBHUS TakK, YTOObI OHA
COIJIACOBBIBAJIACH C HOBOW MOJENBIO POXKAEHUs BCeneHHOM, KaKk COCTaBHOU

yactu Cynep-Bcenennon.

413



B Takom citydae KBapKu M TJIIOOHBI HaXoaATcsi B Mupe-3, a HyKJIOHBI U
nuoHbl B Mupe-4. Takol moaxo/1 Mbl HCIIOJIB30BANIA MPU PACCMOTPEHUU Clia-
6oro B3aumojercTBus [S]. Teneps UcCHoNb3yeM €ro Ajs ONMUCAHUA JeTaliel
CUJILHOT'O B3aUMOJIEUCTBUS MEXITY KBApPKaMU U aJpOHAMHU.

Kak kBapku, Tak W HYKJIOHBI SBJSIOTCS OJHOBPEMEHHO HOCHUTEISIMU
ITons [6].

MoOXHO TPUHATH 32 OCHOBY IUKIMYECKUM MEPEHOC TJIIOOHOB B TPOIKe
kBapkoB [ “d(g)+ “u(r)+ “u(b)] B caydae nporona mmm tpoiike [“d(g)+ d(r)+
“u(b)] B cnydae Heiirpona (cM. [maBy 6). IIpH 3TOM IUIIOOH ¢ IPOEKIHEit
criHa 1 MepeHoCUuTCs Ha KBapK, CIIMH KOTOPOro paBeH (-72), 1 HA000poOT, ec-
JY MPOEKIMsl CIMHA TJII0OHA MPOTUBOIONOXKHAsA. KpoMe Toro, uBeTHON co-
CTaB TJIFDOHOB JIOJKEH COOTBETCTBOBATH IIBETAM KBapKOB, MEXKIAY KOTOPHIMU
OH MEPEHOCUTCA. DTUM M UCUEPTIBIBAETCS CHIILHOE IBETHOE B3aUMO/ICICTBUE
MEXy KBapKaMH.

CuiibHOE OeClBETHOE B3aUMOJIEUCTBUE MEXIY HYKIOHAMH MPOUCXOJIUT
oaHOBpeMeHHO B Mupe-3 u Mupe-4. IIpu stom B Mupe-4 numeeM crangapT-
Hyto cxemy HOkaBbl mepeHoca BUPTYyaJbHOTO MHOHA MEXKIY HYKJIOHAMHU.
Buptyanbhabie nuoHbsl B Mupe-3 poxaaroTcs myTeM BO30YKICHUS IHeprueit

Io1s1 KBAPKOB TOIAPU30BaHHBIX BakyyMHbIX yactull [(’d(a)"’d(er)] nmm

[u(a)"?u(e)], tne o = r, g, b. CnenosaTensHo, 3Heprus Ilons KBapKoB I10-

POKIAaeT M3 BAKYYMHBIX YacTUI B YCJAOBHMSIX NOHHM/KEHHOH CHMMETPHH

TOIILKO HEHUTPAlbHYI0 Iapy KBapK-aHTUKBAapK, KOTOPas COOTBETCTBYET

HeUTpaibHOMY NMMOHY B Mupe-4. Ecnu aTa mapa poXaeHa B TpOMKe KBapKOB,

KOTOpBIE SBISIOTCA COCTABHBIMH HEUTPOHA, TO JOKHA UMETH KBAPKOBYIO
1/2—

crpykrypy 7'="*u(a)'*u(er), a cocraBHbIME mpoToHa - 7z°="’d(a)"d(@).

IIpu 3TOM HeWTpasibHbIE MHOHBI B Mupe-4 poXaaroTcs W3 BAKYyMHBIX Ya-
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ctull Mupa-4, noysipu3oBaHHbIX [loieM HYKJIOHOB, 32 CYET YHEPTUU TOTO K€
ITons.

Eme pa3 oOpaTuM BHHMMaHHE HA TO, YTO B YCJIOBHUSAX BBICOKOH CUMMET-
pUU TPOCTPAHCTBA BOJIHOBAasE (YHKIUS HEUTPAIbHOTO NMHOHA HMMEET BUJT
7° =un—dd .

AHaJIOTUYHO BeJEeT ceOsl U BOTHOBas (PYHKIIUS mapbl AIEKTPOHOB, CBSI-
3BIBAIOIIMX JBA OJIMHAKOBBIX aTOMa B MOJICKyny. Hampumep, 1jisi MOJIEKyJIbI

BOJOPOJA B OCHOBHOM cocTosHuu ‘¥, =1s,(1)ls,(2)-1s,(1)s,(2), rne A u B —

JiBa aToMa BOJOPOJA, HOMepa B CKOOKax — 3TO HOMepa 3JIEKTPOHOB, o0ecre-
YUBAIOIUX XUMHUUYECKYIO CBA3b. EcCiM MOeKyla HECUMMETPUYHAs, BKJIAJbI
IBYX 3JIEKTPOHHBIX KOHQUrypauuil OynyT pazHeiMU. B dactHOCTH, 11l MO-

NeKyJIbl ¢ HOHHO# cBa3pio A BT W, =1s,(1)ls,(2), T.e. 06a 2MeKTpoHa TOKaH-

30BaHbl HA OJTHOM aTOME.

OTcrozia Jerko cnuenaTh BBIBOJ, YTO BOJHOBAsE (PYyHKIMS HEUTPAIHLHOTO
nMoHa B HeoaHoponHoM Ilone HykioHa Oyner HUMETh CTPYKTYpY
2'="ula)*u(@) wm 7°="7d(a)"?d(@), tne a = r, g, b.

Bo Bcex ciydasx U3 BaKyyMHBIX YacTHIL], NPEXAE BCEro, o0pa3yroTcs
OeclBeTHbIE BUPTyalbHbIE Maphl KBapkoB B Mupe-3, a B Mupe-4 HelTpasb-
HbI€ MUOHBI (CaMU B ceOe YacTUIbl U aHTUYACTHUIIbI), KOTOPhIE COCTOST W3
KBapKa M aHTUKBapKa B CHHIVIETHOM cocTosiHuM. IIpu 3TOM 3Heprusi cucre-
Mbl KBAapKOB, COCTABJSIOIIUX HYKJOH, YMEHbIIACTCH HAa BEJUYHHY
JHEPIruu BO30Y:KIeHUS BUPTYAJIbLHOI0 HEMTPAJIbHOI0 NMMOHA. JTa BUPTY-
aJpHAs Mapa UMEET BO3MOYKHOCThH MPOB3AMMOAEHCTBOBATh C TPOMKOWU KBap-
KOB, KOTOpas ee nmopoauia (kak B Mupe-3 Tak u B Mupe-4), uinu BepHyThCS B
BAKYYMHOE COCTOSIHME. B mocnemHeM cilydae BOCCTaHABIIMBAETCS DHEPTHS

[Tosist HyKIIOHA.
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BupryansHas mapa (MHoH 7T°) UMEET BO3MOKHOCTH MEPEMECTHTHCS K
JIpyroMy HYKJIOHY, OOyciaBiMBasi CHJIbHOE OECI[BETHOE B3aHMMOJCIHCTBHE
MeXxay HykioHaMmu. [lepeMelienre BUPTYaJbHOTO MHOHA MEXy HYKJIOHAMU
BBI3bIBACT MIEpPEMEILIEHUE B OOpaTHOM HarpaBieHUU sHepruu [los, BbI3BaB-
1IEro POYXJICHUE BUPTYanbHOH mapsl . Ilocie mepeMenieHns BUPTyalbHblil
IIMOH BEPHETCS B BaKyyMHoe coctosiHue. Ilpu atom sneprus Ilons HykiioHa
BO3pacTeT A0 cranpapTHoro cocrosiHusd. IlepexkpbiBanue Cranasipubix Ilo-
Jiell B3aUMOAEHCTBYIOIIMX HYKJOHOB, U YMEHbIIICHUEe CYMMAapPHO# JHep-
rum Iloseii 00yca0BUT KaKk HampaBJ/ieHHe NepeMelleHUs] BUPTYaJlbHOI0
0030Ha, TaK U B3auMojaeiicTBUe Mexay HykJaoHamu (puc.9.1.). Crnenona-
TeIbHO, posb lloyid mpu B3aMMOAECHCTBUM MEXIy HYKJIOHAMH C y4acTHEM
0030HOB MOJO0HA A0 PO JIEKTPOMArHUTHOIO IMOJIA MPH B3aWMOAECHCTBUU

MCIKAY aTOMaMH C YHACTUECM IIAPbI 3JICKTPOHOB B CUHITICTHOM COCTOAHUMU.

Puc.9.1. IlepexpriBanne CkanspHbix [loneil B3anMoeliCTBYIOIIMX HYKJIIOHOB B TPUILIET-
HOM COCTOSIHUH (CJIEBA) M CHHTJIETHOM COCTOSIHHH (CITpaBa).

[Tocme poxnenus B Ilonme HeWTpoHa BUPTyaldbHOrO MHOHA
0_ -1/2 1/2—(—
= u(a) u(a) BO3MOEH 0OMEH KBapKaMu 0€3 U3MEHEHHUS UX I[BETOB

() + 2= d () @ ul) = 7+ u(a). ©.1)

'% Tlepemelenue MMOHa HAIIOMHHAET MepeMeENIEHHE KOPAGIs 10 y3KOMY PYCIy MEXIYy ABYMS
HeOonpInMH BogoeMamu. KopaOiib BBITECHSIET YacTh BOZBI U3 BOJOEMA, B KOTOPOM OH HaXOIUT-
cs. [Iepemerienne kopaOiisi BO BTOPOH BOJOEM BBI3BIBACT IEPETEKAaHUE BOJABI M3 BTOPOTO BOAOEMA
B IIEPBBIiL.
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IIpu >TOM U3 HEUTpPOHA BBHUIETAET MUOH T, a HEUTPOH MPEBpaIIACTCS B
MPOTOH.

AHanorn4yHo nportekaeT peakuus B [lone mporoHa. B TakoMm ciyyae
MPOUCXOJIUT OOMEH KBapKaMu

71/2u(0{)+ 71'0271/21/[(0{)—Fl/zd(a)1/267(5)271/21,{(05)l/zd_(a)%:md(a) =7 +71/2d(0{)
(9.2)

CreoBaTeNnbHO, W3 MPOTOHA BBUIETAET T, a MPOTOH IPEBPAINACTCS B
HEUTpPOH. MOXXHO 0XKHJaTh, YTO OOMEH KBapKaMH MEXIy HYKIOHOM H BHUP-
TyaJdbHbIM HEUTPaJIbHBIM MUOHOM OyJEeT TpeOOBaTh JOMOJHUTEILHOU PHEP-
ruu ot [losis KkBapKoOB.

[TepemenieHue 3apsHKEHHOTO MHOHA K HYKJIOHY-TIAapTHEPY TpeOyeT 00-
paTHOM peakiuu mpeoOpa3zoBaHus 3apsHKEHHOTO MTHMOHA B HEMTPaIbHBIA THOH
U pellaKkcaliy MOCJEIHEro B BaKyyMHOE COCTOsiHME. [Ipu 3TOM aHTHKBapK,
BXOJIAIIMI B COCTAB MEPBOHAYAJILHOW BUPTYaJIbHON YaCTHUIIbI, OCTAETCS B CO-
CTaBe BUPTYaJbHOM YaCTUIIBI BO BCEX MpOIeccax Mpeodpa3zoBaHusl.

IIpouecc poxaeHus BAPTYaJbHOW YaCTHUIIBI U €€ peslakcalis B BaKyyM-
HOE COCTOSIHME HAlOMHUHAET KoJiebaTenbHbll mporiecc. [loaTomy 3TOT mpo-
IIeCC TIOCTOSIHHO IMPOTEKAaeT, 0O0ecreynBasi MOCTOSHCTBO BEJIMYUHBI B3aUMO-
JNEUCTBUS MEXKly KBapKaMH M MEXK]ly HYKJIOHAMH.

Cy1iecTByeT IOMOJHUTEIBHAS BO3SMOXKHOCTD JJISl IPOSIBIEHUSI CUIIBHOTO
B3aMMOJICHCTBHS MEeXIy HyKiIoHamu. B Mupe-4 HOH ' sABIseTcs aHTHYA-
cTulel K nuoHy 1t . CaenoBarenbHO, SHeprust cyMMmapHoro 1lons HeiTpoHna u
IIPOTOHA MOXET TOPOAUTh BHPTYalbHYIO mapy (m m'). B amextpocrarnue-
CKOM TI0JI€ MPOTOHA 3Ta BUPTYyayibHas Mapa MoJISIPU3YyeTCsl, IOCJIE YeTO MUOH
T B3aMMOICICTBYET C MPOTOHOM, a ITHOH T C HEHTPOHOM:

p+n —>n+n’,

n+n —p +n° (9.3)
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[locnennum mnpomeccom B peaknusx (9.3) sBiseTcs BO3BpallleHUE
HEUTpaNbHBIX TUOHOB B BAKYYMHOE COCTOSIHUE.

B Mupe-3 co3nanue BUPTYadbHOH Tapsl (T ') 03HAYaeT OJHOBPEMEH-
HOe pOMJIEHHe KBapKOBhIX BupTyanbHbix map d(a)’d(a) m
"?u(a)”u(er). B Tlome Tpymmbl KBapKOB, COCTABJIAIONIMX TIPOTOH H
HEUTPOH, MPOUCXOAUT MOJIApU3AIMS ITUX Tap U OOMEH KBapKaMuU B HUX
CTPYKTypax

71/261’(0!)1/267(5)4‘71/214(0!)1/217(5)—>71/21/{(0()1/267(5)4‘71/2d(0()1/21/_l(§), (94)
ueMy B Mupe-4 COOTBETCTBYeT 0Opa3oBaHHE MHOHOB T H T .

[lepBast u3 0Opa3oBaHHBIX Map UMEET 3apsij «+», a BTopas — «-». ['pyn-
Ma KBapKOB, COCTABJISIONIAS] HEUTPOH, OOBEAUHAETCS C IEPBOM Napoil:

CPd(ryt u(@)y " d(b)+(u(r) *d (7)) —

= Culry+"u(@)+"db)y+(d(r)d (7). (9.5)

Kak cnencreue, o0pa3yroTcs ABE TPYIIbl KBAPKOB, COCTABISIOIINX
MIPOTOH U HEUTPAJIbHBIN IMHOH.

AHaJIOTUYHO, TPYIIa KBaPKOB, COCTABJISIOMINX MPOTOH, OOBEAUHAETCS
CO BTOPOM IApOW:

(Pu(ry+ "u()+ d(b)) +("d(a) *u(@)) —

— (“d(ry+"ulg)y+"d®)+( " ula) *u(@)). (9:6)

Tenepr oOpa3oBanachk rpymnmna KBapKOB, COCTABISIONIAs HEUTPOH U
HEUTpaJIbHBIN ITHOH.

BakHO OTMETUTB, UTO MPU PACCMOTPEHUH B3aUMOJEHUCTBUS JIBYX MpPO-
TOHOB WJIM JIByX HEUTpOHOB peakuus (9.4) HeBo3MokHa. CieqoBaTesbHO,
MEX]ly OJMHAKOBBIMU HYKJIIOHAMH BO3MOKHO B3aUMOJECHCTBHE TOJILKO OJa-
rojaps oOMeHy HEHTpadbHBIMU MHUOHAMH. A 3TO B CBOIO OUY€peIb MPUBOIUT
K HEBO3MOXHOCTH 00pa30BaHMs CTaOMIBLHOTO sJipa reiusi-2, KOTOPOe COCTO-

A510 OBl TOJIBKO M3 JBYX MPOTOHOB. Pazymeercs, OMHEHTPOH TOXe HecTaOu-
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neH. OgHaKko HeCTaOMIBHOCTh OMHEUTpPOHA BbI3BaHA MPOTEKAHHEM PeaKluu
c1aboro B3auMOACHCTBHUS.

CornacHo nuTEepaTypHbBIM JAHHBIM SHEPrUs B3aUMOJCHUCTBUS MEXKAY
npoToHamu B OumnpoToHe coctaBisieT -0,5 M»sB. Ilockonbky sHeprust 3Jiek-
TPOCTATUYECKOTO OTTAJIKMBaHUs paBHA =<1 M5B, To Ha 10110 SHEpPTUU CBA-
3BIBAHMS 32 CUET NEPEHOCA HEUTpaIbHOTO MuoHa npuxoautcs 0,5 MaB [7,8].
Takas sxe 3Heprust CBA3bIBAHUS 10JKHA CYIIECTBOBATh U B OMHEHUTPOHE.

C apyroil CTOpOHBI, B JEUTPOHE SHEPIUSl B3aAMMOJEHCTBUS COCTABISET
2,22457 M5B [9], mockonbKy oHa 00yCIIOBIEHA MMEPEHOCOM IMapbl 3apsiHKeH-
HBIX TTHOHOB (3HAYUTEIHLHO OOJIBIIE SHEPTUS CBSI3H).

OTMeTHM elie OJHy BaXKHYIO JeTajlb. B OCHOBHOM COCTOSIHUU AEHUTPOH
1 OUHENTpOoH uMeroT criuH 1. Eciu BenmuunHa ciuHa OyJeT paBHATHCS HYIIIO,
TO DHEPIUsl CBSI3U MEXKJY HYKJIOHAMHU YMEHBIIUTCS Ha nopsaok. [Ipuuuny
TaKoTo pe3yibTaTa JIErKO MOHATh, paccMmarpuBas puc.9.1. OnpeneneHHOMY
HaIMpaBJICHUIO CIUHA COOTBETCTBYET IMOJOXHUTEIbHAS aMIUIUTyAa TOJs, a
IPOTUBONOJIOKHOMY HANPABJIEHUIO - OTpUIaTelbHasd. B TakoM ciydae B
TPUILJIETHOM COCTOSIHUM aMIUTUTY/Abl CKJIQJbIBAIOTCS, CO37aBasl KaHal s
nepeMelnienus nuoHa (puc.9.1, ciesa). B CUHIJIETHOM COCTOSIHUU B TpyOOM
npUOIMKEHUU KaHal oTcyTcTByeT (puc.9.1, crpaBa). OnHaKoO U3 KBAaHTOBOM
XUMUU MBI 3Ha€M, YTO TOJIBKO B TPUILJIETHOM COCTOSIHUM CHUCTEMa MOXET
HaXOJUThCSA B COCTOSIHUM C YHCTO KOBAJEHTHOM CBSI3bIO, B TO BpPEMS KakK B
CUHTJIETHOM COCTOSIHUM 00s3aTE€IbHO MPUMEIINBAETCsS HOHHasg cBs3b [10].
Paccyxnasi aHaJOrMYHO, MOKHO MOHSTh, YTO B CHUHIJIETHOM COCTOSIHUU Ou-

HCﬁTpOHa OOJIKCH ITPOABIIATHCA ci1a0BId KaHaAJl CBS3U. IIpy1 3TOM MOXKET Cy-

mMECTBOBATH HCCKOJBKO MCXAdHH3MOB TaKOU CBA3HM, CPCAHN KOTOPBIX CICAYET

BBIACIMTE ITPCUCCCUIO CIIMHOB B MArHMTHOM IIOJIC APYI'OI'0 CIIMHA, HAJINYHNC

3JIEKTPUYECKOr0 JUIOJHLHOIO MOMEHTA Y HEUTPOHA, a TAKXKE K0JIeOaTEIIbHEIC

OPOIIECCHI IEPEMEIIEHUS] KBAPKOB B Ipeaenaax OuHenTpoHa. M neiicTBUTENb-
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HO, €CTh JaHHBbIE, YTO PHEPrus TaKoW CBS3W B OWHEeHTpoHe paBHa ~70 k3B
[8]. U, Tem He MeHee, nia co3nanus Beenennoit u aromoB [losie ucnosb3yer
OMHENTPOHBI B CUHTJIETHOM COCTOSTHUU.

JI71s1 MOHUMaHUS HAJTUYUSl SHEPTUU CBSI3U B CUHIJIETHOM COCTOSIHUU OU-

HEUTPOHA PACCMOTPUM €ro KBapKOBOE CTPYKTYpY (Tadi. 9.2).

Tabnuua 9.2. CnuHOBBIE COCTOSHUSI OMHEHTPOHA

No KBapkoBas koHdpuryparus CnuH (KOMIIOHEHTHI)
1 (oo, aap) 1 (%2,7%)

2 (0, af) 0 (Y5,-%5)

3 (aafB, ap) 0 (0,0)

4 (aaafB, BB) 0(1,-1)

B Tabn. 9.2 cumBoioM o 0OO3Ha4YeH CIHH, HANpPaBICHHBIA BBEPX
(a = 1)), a cumBosOM 3 — BHU3 (B = |!)).

B To Bpems kak TPHUILUIETHOE COCTOSIHUE OMHEHTpOHA SIBISETCS YHCTHIM
coctosiHueM (koHburypaius Nel), CUHTIIETHOE COCTOSIHHUE JIOJDKHO COAep-
KaTh MPUMECU MOHHBIX COCTOSIHUM.

YKCTBIM CHHTJIETHBIM COCTOSIHUEM sIBisieTcsl KoHpurypamust Ne2, a
MOHHBIMU COCTOSHUSIMU siBNiieTcsl KoHpurypauuu Ne3 u Ne4 u cummerpuu-
Hble K HUM. [Ipeanonaraercs, 4To B pe3yjabTaTe ABUKEHUS KBAPKOB B CTPYK-
Type OMHEUTpOHA BO3MOXHBI CUTYallMM, KOTJA CJIEBa OKa3bIBAIOTCS UYETHIPE
KBapKH, a CripaBa - 2 KBapku U Hao0opoT (koHpurypanuu Ne3 u Ned). Kax-
nasi TpyIma KBapKOB XapaKTEpPU3YETCsl CYMMapHBIM CIIMHOM OIpPENEIECHHON
BenuuuHbl. B xoHpurypanuu Ne3 cymmapHbIil CIMH ClieBa U CpaBa paBeH
Hymto. B npyrom cinyuae (kondurypanus Ned) BenuunHa CyMMapHOTO CIIMHA
cieBas=1,acnpaBas=-1.

Btopyto u uerBepTyro KoHpUrypanuo OyAeT XapakTepu3oBaTh KOHPU-

rypanus Ilomns, uzobpakennas Ha puc.9.1 (cmpapa). CinemoBaTenbHO, ITH
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KOH(pUTypalui He 00ecHeuMBalOT HAMpPaBICHHOTO TMepeHoca 0030Ha 10
YIOMSIHYTOMY BbIllle MexaHu3my. C npyroil croponsl, koHpurypauus Ne3,
KOTOpasi XapaKTepU3yeTcsl OJUHAKOBBIMU BEJIMYMHAMU CHUHOB B CTPYKTYpE
OMHENUTpOHA, JT0JHKHA UMETh CTpyKTypy Iloms, uzobpaxennyto Ha puc. 9.1
(cneBa). CnenoBarenbHO, BKJIAJ TAKOW KOH(PUTYpaLMU B CUHTJIETHOE COCTOS-
HUE OWHEHUTpOHA MOBJEYET (JIOMOJHUTEIBHO K MPEHEecCHur) BO3MOXKHOCTh
oOmeHa 0030HaMHU, TO €CTh JIOJDKHA MOSIBUTHCS DHEPTUSI B3aUMOJECUCTBUS
MEXIy HEUTpOHAMH B OMHEUTPOHE, HAXOASAIIEMCS] B CHHTJIETHOM COCTOSTHUU.
[Ipenmnonaras, 4To NepeMelIEHUE KBAPKOB MEXIY CTPYKTYpPHBIMH 3Je-
MEHTaMHU OMHEUTpPOHA OMMCHIBAETCS NEPUOJUYECKUM MPOLECCOM, aMILIUTY-
ny Ilons B CHUHIJIETHOM COCTOSTHUM OWHEWTpPOHA MOXXHO omucatbh (hopmy-

noit'7;
W =a yy+ by cos(wit) + by iy cos(wal).

B takoMm cnydae (pyHKIIMH ; OPTOTOHAIBHBI MEXKTy COOOM)

(Ib1P3l®) | (Ib2pal?)
(s12) = (lay, |?) + 2ell 4 (xbal)

BTtopoii unen cnpaBa 00ycIIOBUT BO3MOKHOCTh 0OMeHa 0030HaMu B Ou-
HEUTPOHE.

Mps1 paccMOTpens TOTBKO CIIMHOBBIE COCTOSIHUSI KBAPKOB, BXOMSIINX B
CTPYKTYpY HEUTpoHOB. OJIHAKO KBAPKU UMEIOT PA3IMYHbIE BEIMUYHHBI 3aps-
noB. MITak, HOHHOE COCTOSIHME MOKET o0ecleunBaTh mepeHoc kBapka d uiam
u. MHaue roBopsi, CO34aCTCSi MTHOBEHHBIN 3JIEKTPUYECKUN TUTIOND (+753, -73)
wi (+, -5), KOTOpbIi OyAeT crnocoOCTBOBATh CBSI3BIBAHHIO HEHTPOHOB B
ouneiTpone. CiaenoBaTenbHO, MBI OOHAPYKHUIN HECKOIBKO (PU3HUECKUX Me-
XaHU3MOB CBSI3bIBAHMSI HEHTPOHOB B CHHIJIETHOM COCTOSTHUM OWHEHTpOHA.

BepOﬂTHO, BKJIaJd KaXXA0I'0 U3 BBISABICHHBIX MCXAHHM3MOB 6YI[GT MaJIbIM, 4TO

"7 3nech U YIPOIIEHHS MCTIOIB30BaH JIMIIb MEPBBIH WICH U3 PA3IOKEHHS IEPHOTHICCKO
¢dbyakamun B psag Oypoe.
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U TIPUBOJIUT K CYIIECTBEHHO YMEHBIIEHHOW HEPTUU CBS3U B CHUHIJICTHOM
COCTOSIHUH TI0 CPABHEHUIO C SHEPTUECH CBSI3U B TPUIUIETHOM COCTOSIHHH.
Penakcanusi BUpTyadbHBIX HEUTpaIbHBIX IMHOHOB, 00Pa30BaHHBIX MPH
npoTekanuu peakuuid (9.5) u (9.6), B BAKyyMHOE COCTOSIHUE CIOCOOCTBYET
POXKIICHUIO CIEAYIONICH aphl BUPTYaIbHBIX THOHOB. M Tak 10 G€CKOHEUYHO-
CTH BO BpeMeHHU. Takas cxema JIETKO OOBSICHSIET MOSBICHUE 3apsHKEHHBIX TTH-
OHOB P B3aUMOJECHCTBUN KOCMUUYECKUX JIydel ¢ aTMochepoit 3eMiu.
B3aumoneiicTBue Mexay KBapKamH, BXOASIIUMU B CTPYKTYpYy 3aps-
KEHHBIX WJIM HEUTPAJTbHBIX MMOHOB, MPOUCXOIUT TOJHKO MPHU YIaCTHU TIIIO-

OHOB g3 U gg (T. €. r7,gg,bb ), KOTOPbIE HE MEHSIOT LBET M apOMaT KBapKOB,

OJIHAKO TPOMCXOIUT OOMEH CNUHAMU. B 3THX mapax KBapKOB BO3MOXHO
TAKXK€ POXKICHUE HEUTPAIBHOM Mapbl BUPTYAIbHBIX KBAPKOB C TEMHU XKE
[IBETHBIMHU 3apsiIaMHU.

[TockosibKy HEUTpalbHBIA MUOH caM B ce0e SIBIsSeTCS aHTUYaCTHUIICH,
BpeMsl €T0 KU3HU OYeHb MaJio (CM. BhIIEe). Jpyroe neno - 3apsiKeHHBIN M-
OH, KOTOPBIA COCTOUT M3 KBapKa U aHTHUKBAapKa C pa3HbIMU apoMaramu. Ta-
Kas napa KBapKOB HE MOYKET aHHUTWJIMPOBATh, U MOATOMY BPEMSI €€ KU3HU
yBeIUYEHO 0oJiee ueM Ha 8 MOPSAIKOB. DTO 00YCIOBIEHO TEM, YTO 3apsKEH-
HBII TTMOH JOJKEH CHauyajla 0OMEHSTHCS KBapKaMH C OKPYKaroIlel KBapKo-
BOU cpeqoil ¢ 00pa3oBaHUEM HEUTPaIbHOTO MHOHA, KOTOPBIM MOCHE 3TOTO
AHHUTUJIUPYET.

Takum 00pa3oM, pacCMOTPEHHE CHJIBHOTO B3aMMOJICMCTBHS B paMKax
Moziei BeelleHHONW ¢ MUHUMAJIbHOM Ha4yajJbHOM SHTPONHUEN BBITJISIAUT MPO-
cTO W yoenuTenbHo. M ipu 3TOM BUHO, YTO JOJKEH CYIIIECTBOBATH IIEJICHA-
MPaBIICHHBIA MEpeHOC 0030HA MEXIYy KBapKaMU WJIM MEXAy HykiaoHamu. 1
9TO HampaBiieHue obecnieunBaeT CkanspHoe [lone, KOTOphIM HaJleNeHbl BCE

MacCCOBBIC YaCTHUIIHI. HeperbIBaHI/Ie MCKAY pacpecaCICHUCM [lons ABYX CO-
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CCOAHUX KBAPKOB HWJIM HYKJIOHOB oOecrnieunBaeT O6p&30BaHI/I€ MOCTHUKaA IJIA
IICpCHOCa 6030HOB, OTBCTCTBCHHBIX 3a CUJIBHOC BSaHMOHeﬁCTBHC.

Baxxno nmoHumanue TOIro, 4TO B036y}K,II€HI/I€ N3 BAKYYMHBLIX COCTOSIHUU
BHUPTYAJIbHBIX 0030HOB 00€CIICUNBACTCS UCKIIFOUNTEILHO HanuareM [lomas Bo
BCEX MACCOBBIX 4HaCTHIIAX. HpI/I 9TOM POKIACHHUC BUPTYAJIbHOI'O 0030Ha HMIIH
IMapbl BUPTYAJIbHBIX 0030HOB BO3MOJKHO JIHIIIL B npeaciax BSaHMOHGﬁCTBy-

IOIIHNX KBAPKOB WJIM HYKJIOHOB.
9.2. Cnaboe B3aumopeiicteue. KBapku u JienToOHbI

B nacrosiiiee Bpemsi B HEKOTOPOM MPUOIMKEHUH HailieHa CBSA3b MEXKIY
KBapkamu U aapoHamu. OHAKO 10 CHX MOp HE HaljeHa MHGOPMAIMOHHAS
CBSI3b M€Ky KBapKaMu M JienToHaMHu. OCBEUIEHUIO 3TOr0 BOIIPOCa U MOCBS-
LICH TaHHBIN pa3/aen.

[losiBnEeHHE HEUTPOHOB B YETHIPEXMEPHOM Mupe COmpoBOKIAAETCS MO-
sBiaeareM W(Z’)- 6030HOB, OTBETCTBEHHBIX 3a ciaaboe B3aumopeicraue [11].
[TockonibKy Takoe B3aUMOJECUCTBUE COMPOBOKIAACTCA HN3MEHEHUEM Kak
HEHUTPOHOB TaK U KBApPKOB, Takue 0030HBI OJKHBI HAXOAUTHCS KaK B TPeX-

MEpHOM Mupe Tak u B UeTbIpexMepHOM Mupe.

u(+ 32‘\

Puc. 9.2. UzBectnas [11] amarpamma deiiHMaHa c1aboro B3aUMOACUCTBUS (a) H
MpeAJIOKEHHAsI B JAHHOW KHUTE quarpamMma (b) u (¢) Kak MepBbIi mar K Mo3HaHu0 (Qu3n-
KH c1ab0r0 B3aUMOCHCTBHSL.

Eciu 661 W(Z°)- 6030H U3ay4aics OJHONW YaCTUIEH, a MOTJIOIAJICs APY-

roil, BO3HUKJIO Obl CBEPXCUIIBHOE B3aUMOJEHCTBUE (TSKENbIA O030H) MEXKTY
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HEMH. PeabHo xe paanyc ciraboro B3auMoeicTsus cocrapmsier R~2-10"% m
[12] (o HammM maHHBIM, TIaBa 6, R = 1,5-107" M), To ecTh MeHbIe pa3Mepa
HelTpoHa. Tak 4To 3T GO30HBI 32 BpeMs KU3HU HE BBIXOIAT 3a MpEIeibl
HYKJIOHA, YTO JI€JIAET HEBO3MOXXHBIM MOSIBIICHUS CBEPXCUJIBHOTO B3aUMOJEH-
CTBUSI MEXIY YaCTULIAMMU.

B Hacrosiiee Bpems npuHATa cxema ciadoro B3auMOEHCTBUS, coriac-
HO KOTOpoM d-kBapk wuznydaeT W - 0030H, MpeBpamasch B u-KBapK
(puc.9.2a). B cBoto ouepens eupmyanvhstii W - 6030H pacnagaercs Ha napy
PeanvpHbIX JENTOHOB: DJIEKTPOH U aHTUHEUTpHHO. ClieoBaTelbHO, UMEEM
MepBOE MPOTUBOPEUYNE M3BECTHOM CXeMbI ciaaboro B3aumojaehcTBus. Kpome
TOTO, HE TIOHATHO, 3a4eM IPUPOJIE HYKeH Z - GO30H.

Takoil MOAXOJ K PEHICHUIO MPOOJEMBbI HYXKHO CUUTATh OIMIUOOYHBIM.
Jlns petieHust MOCTaBAEHHON MPOOJIeMbl PACCMOTPUM HECKOJIBKO I1aroB IMo-
CJIeI0BATEIbHBIX MPUOIUKEHUHN, KOTOPBIE B Pe3yJIbTaTe JAOKHBI TO3BOJIUTH
OTHCaTh MEXaHU3M CIa00TO0 B3auMOJSHCTBUS [S].

B cnyuae ciaGoro B3auMoJedCTBUSI BUPTYyaJIbHBIA 0030H 00S3aTEIBHO
JIOJKEH BEPHYTHCS K TOM yacTulle, KoTopas ero uziayduia. Muaue 3tot 00-
30H OyJeT OTBEYaTh 32 CBEPXCHIILHOE B3aMO/ICICTBUE.

[Tockonbky Mup-3 37eKTpOHEUTpPaNbHBINA, TO KOJUYECTBO d-KBApKOB
JIOJKHO OBITH BIBOE OOJIbIIIE YMCIia y-KBapKOB. B mpuHsATON cTaHmapTHOM
cxeme cinaboro B3aMMOJCHCTBUS d-KBapK NpeBpallaeTcs B u-KBapK, 4YTO
Hapyuiaem 3IEKTPOHENUTpaIbHOCTL Mupa-3.

Kpome Toro, He moxeT uvactuila (peajibHasi WU BUpPTyalbHas) UCUE3-
HYTh B OJHOM MPOCTPAHCTBE, YTOOBI MOSIBUTHCSA B ApyroM. B kaxxmom mpo-
CTPAHCTBE JIOJIKHO YTO-TO OCTaBAThCA.

[ToaTOMy HYXHO M3MEHUTH cxeMy ciaboro B3aumozeiicTBus (I'naBa 6)
TaKUM 00pa3oM, 4TOOBI OJJHA YaCTHIA M3lydaia u moriomiana W(Z’)- 6030-

HBI.
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Ilepevim wazom K N3MEHEHUIO 3TOM CXEMBI SBJISETCS TOHUMAaHHUE TOTO,
YTO B TPOIECCE KU3HA BUPTYATHHOW YaCTUIIBI OHA UMEET BOZMOXHOCThH TIpe-
BPaTUTHCS B JIPYTYIO0 BUPTYAIbHYIO YACTHUILY C POKJICHUEM KBApKOB WJIH JICTI-
TOHOB (W- 6030H u Z°- 6030H NpHHAIIEKAT MUpy-3 U yepe3 mnepeaady HH-
dbopmanuun Mupy-4). [Ipu s3TomM B pe3ynbrate caadoro B3aUMOJECUCTBUS C
00pa3oBaHUEM JIPYTHX 3aPSKEHHBIX YacTHUI] - 6030H JOJDKEH MPEBPATUTHCS

B Z°- 6030H niau Hao6opoT (puc.9.2, b u ¢).

u(+'32 ) u(+§ )

u(+$) d-1)
W(-1) Z(0)

d-1) d-1)

Tot daxT, uto cBoOOAHBIN Z°- 0030H Tskenee (91,2 I'vB) W(=£) - 6030-
Ha, HE MeEIIaeT MPOTEKAaHWI0 TaKWUX IPOIECCOB, TOCKOIbKY 00a OO030HBI
OCTAIOTCSl BUPTyaJIbHBIMU (CBSI3aHHBIMHU C KBapkamu). bosiee Toro, BBICBO-
00X IeHHAsI PHEPTHsI IPH TAaKOM MPEoOpa30oBaHUH (IHEPTETUICCKUI YPOBEHb
MAaCCHUBHOW BUPTYaJbHOM YaCTHIIBI JODKCH JIEKATh 3HAYUTEIHHO TIIyOKE)
JOJDKHA 00ECTICUNTh BO3MOKHOCTh POXKICHUS Maphl CBOOOIHBIX JISITOHOB, B
YaCTHOCTH 3JIEKTPOHA W DJIEKTPOHHOTO aHTHUHEHTpuHO. Takoi mporecc He
OyZIeT BIUATH Ha paclpeesiCHHe YHEPTUU MEXKTy 00pa30BaHHBIMHU JICTITOHA-
MU, B PE3yJIbTaTe YEro AJIEKTPOH MOKET MOJYyYUTh MPOU3BOIBHYIO BEIHUUHY
KHHETHYECKOU SHEPTUH OT HYJIS 0 MAKCUMAJIbHO BO3MOKHOW BEITUIMHBI.

Takum 00pa3oM, IpPENTOKEHHAST CXeMa MOKAa3hIBAET, 3a4eM HYKEH Z -
0030H.

[TockombKy HECTAaOMIBLHOCTH OKAa3bIBAET TOJIHKO HEHUTPOH, HYKHO CUHU-

TaTb, 4YTO d- KBAapK MOXCT HU3JIy4aTb 0030HEI ¢cJ1a0b0T0 BSaHMOHCﬁCTBHH TOJIb-
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KO B NMPUCYTCTBUU Mapbl KBapkoB (ud). B coctaB npoToHa Toe BXOJIUT Mapa
KBapKoB (ud), 0IHAKO OHA HE CIOCOOHA aKTUBUPOBATh AKTUBHOCTH U-KBapKa.
U Bce xe f'- aKTMBHOCTL sjlep U3BECTHA, OTKyJa CIEAYyeT, YTo u-KBapK
MO>KHO aKTHBHPOBAThH JIOMOJHUTEIBbHBIM B3aUMOAECHCTBUEM C OKPYKAIOIIU-
MU TIPOTOHAMH (' - aKTUBHOCTb CYIIECTBYET JIUIIb IPU U30BITKE IIPOTOHOB).
Hannuue aktuBanuu ciaboro B3aWMOAEHCTBUS MOKHO IPOCIEIUThH Ha

npuMepe [ - aKTUBHOCTH sAziep. B To Bpems Kak XapakTepUCTHUECKOE BpeMs
pacmaza cBoOOXHOrO HeHTpoHa cocTapisgeT T =~ 881 c, B ciaydae ,He oHO
ymenbIneno 10 0,797 ¢, mis [Li - 0,176 ¢, a g 2B - 0,0186 ¢ u 1.1. [13].
CrnenmoBatelibHO, ¢ YBEJIMYEHHEM KOJIMUECTBA HEUTPOHOB B siApax ¢ M30bI-
TOYHBIMU HEUTpPOHAMM [ - aKTUBHOCTH YBEJIUUMUBAETCA. AHAJOTHYHBIA pe-
3yJIBTaT UMeeM 1A f - aKTHBHOCTH: XapaKTEePHCTHYECKOe BpeMs pacraja
nporona juist , C cocrasiser 20,34 mun, a st ,C - 19,48 ¢, mis N - 9,96
MHH, a JUIS 172N - 0,01095 c. AHanoru4HsIil pe3yJbTaT UMEEM U I TsKe-

JIBIX sIZIEP.

TTOCKOTBKY HaNOKEHbI TAKHE )KECTKHE YCIOBHS Ul M3TydeHus W —
0030HOB U Z° — 6030Ha, JIETKO MOHATH, YTO HH FJIEKTPOH, HH HEHTPHUHO He
MOT'YT M3JIy4aTh 0030HOB ¢JIa00ro B3auMOAeHCTBHS.

Bmopoii wae. Tlockonbky B 000ux Mupax M0JKEH BBITOJHATHCS 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsija, mpoiecc npeodpazoBanust W - 0030Ha
B Z° - 6030H JOJDKEH COMPOBOKAATHCS POKICHUEM ITaphl KBAPKOB, HMEFOLIHX
CYMMAapHBIN 3JIEKTpUUeCKUil 3apsa -1 u cymmapsslii cnivH s = 0.. IT0 Ta ke
napa KBapKoB, KOTOpas B CBA3aHHOM COCTOSIHUM (POPMHUPYET TT -ME30H.

DKCHEepUMEHT MOKa3bIBaeT, YTO NpHU pacmaze HeUTpoHa oOpasyercs
IIPOTOH, AJIEKTPOH U MIEKTPOHHOE aHTUHEUTPUHO (puc.9.3). DTO MOXKET OBITH
TOJBKO B TOM ciiy4ae, eciau B Mupe-3 peakiusi npeBpaiienust W - 6030Ha B

Z°- 6030H COMPOBOXIAETCS 0Opa30BaHUEM Taphl d + i B CBA3AHHOM (BHPTY-
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ambHOM) BHIE C Z°- 6030HOM. [TOCKOJIBKY IUIOTHOCTH KBApKOBOTO BEILIECTBA
B Mupe-3 Gosbiias [1], 3T0 BbI3bIBAET B3aUMOJEHCTBUE MEXKIY BUPTYaIbHOMN
YacTULEH # W pealibHOU u. [Ipy aHHUTUIIALIMU 3TOW Mapbl BBIICIUTCS HEP-
rusi, HeoOxoaumast Jjisi ocBOOOXKIeHus d-kBapka. [lockonbky peanbHas ya-
cTula, Oyaydud (epMUOHOM, HE MOXKET CTaTh BUPTYaJIbHOU, B3aUMO/ICIICTBHE
KBapKa # ¢ ¥ MOET ObITh TOJILKO KOHTAKTHBIM C OJJHOBPEMEHHBIM Mpeodpa-
30BaHUEM d-KBapKa, BXOJSIIETO B COCTAaB BUPTYyaJbHOU Maphl, B CBOOOIHBIN
d-xBapk. Ilpu sTOoM HE0OXOAMMO BCIOMHUTH, YTO Macca d-kBapka (~ 7
MbB/c?) mpeBbiiaeT Macey u- KBapka (~ 5 MaB/c?), 4ro mMorio Gbl mome-
maTh MPOTEKAHUIO peaKUuH ciaboro B3aumopeicTBus. OmHaKO, MpOTEKa-
HHIO DTOM peakiuu OyaeT CrocoOCTBOBaTh IpeoOpasoBanus W — Z°, npu
KOTOPOM BbIjIeNsieTca Oonblnasi sHeprusi. B TakoM ciiydae pacnaj HEUTpoHa
Ha MMPOTOH U JIENITOHBI HE OYIET COMPOBOXKIATHCS BBIICIICHHUEM Y-KBAaHTOB.
WTak, yTOYHEHHYIO cXeMy MpeoOpa3oBaHusl HEMTPOHA HA MPOTOH C BbI-
JeJICHHEM JIETTOHOB MOKHO M300pa3uTh B BHUJE, N300pakeHHOM Ha puc.9.3

(6mopoit waz).

u(+-37- )

Puc. 9.3. Bropoii mar kK mo3HaHu0 GU3NKU CI1ab0Tro B3aUMOICHCTBUS.

B sT0ii cxeme (prc.9.3) mosiBieHre mapbl KBApKOB (dﬁ ) COTIPOBOXK/TaCT-

Csl IOSIBJICHUEM Taphl JIETITOHOB (e‘17 )
AHasioruyHo TpaHchopMuUpyeTcsi cxema, n3o0paxkeHHas Ha puc.9.2c, B

KOTOPOM MEPBUYHBIM SBJISIETCS POXKIAEHHE BUPTYadbHOTo Z° - 6030HA C Ipe-
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BpamieHneM ero B 7' - 6030H. OHaKO, B 3TOM CITydae, CKOpee BCEro, He XBa-
TAE€T SHEPTUM JJI POKACHUA Maphl JIeNTOHOB. Clie10BaTENbHO, 3TA CXEMa HE
MOKET peaJn30BaThCS.

dakTHYECKH BECh MPOILIECC cl1adoro B3auMoiecTBUsl B Mupe-3 MOKHO
onucatb OpyTTO-PopMyoii:

u+(udd)—(uud)+d. (9.7)

[Tpu 3TOM TIpOIIecC 3aMEHbI COCTaBa TPOWKHU CBSI3aHHBIX KBapKOB Ha WH-
(hopMaIMOHHOM YPOBHE BBI3BIBACT 3aMEHY HEWTpPOHA Ha MPOTOH C BBIACIIC-
HHEM 3JICKTPOHA ¥ aHTHHEUTPHHO.

Teneps paccMOTpUM mpemuil wia@z B TOHUMaHUN MEXaHU3MOB CJIa00TO
B3aumojehcTBus. s Gosnee neTanbHOro OOBSCHEHHS IPOIECCOB CIaboro
B3aMMOJICUCTBUSI 00paTUM BHUMaHWE Ha TO, YTO 0030HY B Mwupe-3 mOJDKeH
COOTBETCTBOBaTh 0030H B Mupe-4 (mpoctpaHcTBEeHHBIN MeTamopdo3 I'epio-

Buna [4]). [Tosromy 6030HbI B Mupe-3 Hazosem W,” u Z,. Uto kacaercs 60-

30HOB B Mupe-4, To COXpaHUM 3a HUMU CTapble 0003HAYEHUS.

[Tockomnbky, Onaromaps MUHGOPMAIMOHHOMY B3aUMOJEHCTBHUIO U MPO-
CTpaHCTBEHHOMY MeTamop(do3sy, mpoiiecchl B Mupe-3 u B Mupe-4 n10mKHBI
OCYILECTBIATHCA CHHXPOHH3MPOBAHHO ", OKOHYATENbHAS CXEMa MPOLIECCOB

cinaboro B3auMoeicTBUs OyieT uMeTh Bus (puc. 9.4):

1 T 1
dnd) do O [d
i es3 {-14d w)/ z 2 u

/31 2/3u

Lowte g L

Puc. 9.4. [lonHast cxema MpoIeCCOB CIa00T0 B3aMMOICHCTBUSI.

1% dakTuueckn 6030HBI CIA6OTO B3aumoiericteus B Mupe-3 u Mupe-4 aBngercss OJHON 4acTu-

e, o0beMHEHHOW Ha WH(OPMAIIIOHHOM YPOBHE BCIICICTBHE IMPOCTPAHCTBEHHOTO MeTaMopdo-
3a.
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[ToHSITHO, YTO B ATOM CXEME HYXHO YYECThb aHHUTWJISIIUIO U + U C BBI-
neaeHueM cBoOOHOTO d-kBapka. Kak ciemyer u3 BuJa CXeMbl cl1aboro B3a-
UMOJICUCTBUS, TIpeoOpa3oBaHue d-KBapKa B u-KBapK COMPOBOXKAAETCS IMpe-
o0pa3oBaHHEM Ha BTOPOM JTale u-KBapKa B d-KBAapK, 4TO OOECIEYMBAET
ANEKTPOHENUTPaAIBbHOCTH Mupa-3.

Cxema, mpenicTaBiieHHas Ha puc. 9.4, OTHOBPEMEHHO OOBICHSET, ToUe-
MYy CYIIECTBYIOT Mapajijiein MEXKy KBapKOBBIM COCTABOM BellecTBa B Mupe-
3 u nentoHamu B Mupe-4 (1a6:1.9.3). I necTBUTENBHO, JICNTOHHBIC AP
(2MEKTPOH TUTIOC aHTUHEHUTPHUHO) 00pasyroTcs u3 W- 6030HOB B OJTHOM aKTe €
npeoOpa3oBaHUEM KBapKOB B IPOLIECCE MPOTEKAHUS peakuil ciaboro B3au-
mozeictBusi. CyliecTByeT TpH Mapbl KBApKOB M TpU Haphbl JenToHoB. WHTe-
PECHO, YTO UMEIOTCS U TPH Maphl rairenutoB. OAHAKO Ty napaiellb HYyKHO
JOTIOJIHUTENILHO U3y4aTh.

OOpamaer Ha ceOs BHUMaHHE TOT (aKT, YTO CyMMa LIBETHBIX 3apsIOB
00pa30BaHHBIX B MpOIECCe cl1adoro B3auMMOJICUCTBUS KBApPKOB paBHA HYJIIO,
Kak ¥ CyMMa JIENTOHHBIX 4HCeNl 0O0pa30BaHHBIX JienTOHOB. CyMMapHBIN
ANEKTPUUYECKUN 3aps 3Tux yactull B Mupe-3 u Mupe-4 onunakos. B o0oux
Mupax oOpa3zyeTcst yacTulia U aHTu4yactuua. Mrak, mpocTpaHCTBEHHBIM Me-
TaMop$o30M 00pa30BaHHOW Mapbl KBApKOB SIBIIAETCS OOpa3oBaHHAas mMapa

JICIITOHOB.

Ta6muma 9.3. INapannenn Mexay KBapKOBBIM COCTaBOM BemlecTBa B Mupe-3 u Jyern-
TOHAMH U raiirenuramMu B Mupe-4.

Ksapku d, u s, C b, t
JlenToOHEBI e v, W v, T, V;

o 109 1 2 3 4 67 . 7.
I"afirenuTel H, {D | ;He, ,He sLi, S Li

' Taiirenursr (hyhelith) — o6benuHeHHOE Ha3BaHKe rpymmbl saep, ot hydrogen - Bogopox, helium
- renui, lithium — nuTHi.
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Co3pmaeTcst BneyaTI€HUE, YTO Mapa KBapKOB U Iapa JIENITOHOB SIBJISIOTCS
pacCIIEIJIEHHBIMA COCTOSIHUSIMHM OJTHOU YacTHIll (0030Ha) B Mupe-3 u oiHOU
yacTuilpl B Mupe-4, CBA3aHHBIMH MEX]Yy CO0OM MPOCTPaHCTBEHHBIM METa-
Mopdo3oM. OgHaKO MPOCTPAHCTBEHHBIN MeTaMOpP(P0O3 MOXKET 00BEIUHATh U
HeckoybKo yactull CkpeiToro Mupa ¢ ogHo# yactuiie (Wi HECKOIbKUMU
yacturiamu) [Iposisnennoro Mupa, kak 3To HaOIIOJaETCs Ha IPUMEPE aJIPO-
HOB. [loaTOMY HEyIMBUTENBHO, YTO JBYM YacTullaMm Mupa-3 cOOTBETCTBYIOT
cpazy naBe yactulbl Mupa-4. M Bce-Taku YNOMSHYTYHO YacTHILy MOXHO
HaWTU. /{15 3TOro pacCMOTPUM CXEMY:

W (2 +e +V. ) > Z' +e +7v. .

[epBsiil mporiecc OyaeT MU30IHEPTETHUECKUM, ¢ 00pa30BaHUEM IIPOMeE-
’KYTOYHOTO CIIOXKHOTO G030HA, KOTOPHIi 3a KopoTKoe Bpems (<107 ¢) pac-
majgaeTcs ¢ 00pa3oBaHMEM BHPTYaJIbHOrO 0030Ha Z° U CBOOOJHOM Mapsl Jel-
TOHOB.

AHasiornyHasi peakuus npoucxoauT B Mupe-3. Takum o0pa3om, cBs-
3aHHBIMU MPOCTPAHCTBEHHBIM MeTaMopdo30oM vacTuiiamMu B Mupe-3 u Mu-
pe-4 seisores 6030ubt (Z)+d +1) u (Z°+e +V,) ¢ oueHb ManBIM BpeMme-
HEM KU3HHU.

Ecnu B pesynbrare pasjaeneHus 6030Ha (Z3° +d+u ) pokaarTcs 6030H
Z30 U CBOOOIHAs Mapa KBapKoB d +U , TO JallbHElIee B3auMOACHCTBUE IIPH-
BEJIET K M3JIYyYCHHUIO Y-KBaHTOB. Eciu ke BUpTyalibHas mapa d +u CcHadaia

B3aMMOJIEUCTBYET CO CBOOOIHBIM U- KBAPKOM, B pE3yJIbTaTE YETO MOSIBISETCS
CBOOOIHBIN d-KBapK, TO B TAKOM CJIy4ae U3JIyYEHUs Y-KBAHTOB HE OY/IET.

U3 cTpyKTypbl OKOHYATEILHON CXEMBI MPOIECCOB CI1a00Tr0 B3auMOIei-
CTBUSA CIIeAyeT, YTO POXKIAeTcs mmapa KBapkoB (d,u ), KOTOpas BXOIUT B
CTPYKTypy mnuoHa 7. [lo3TOMy HEyIUBHUTENbHO, UTO 3apSKEHHBIE MUOHBI

pacmagaroTcs € O6p&30BaHI/I€M aenToHoB. C I[pyFOﬁ CTOPOHBI, ITUMOHBI - O0-
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CTaTOYHO MacCUBHBbIE YacThIlpl (264,1 u 273,1 macc snekTpoHa), a cyMmap-
Hasi Macca 00pa30BaHHBIX JIEITOHOB (JIEKTPOH U AJIEKTPOHHOE aHTHUHEUTPH-
HO) TIPH pacrajie HeMTpoHa He MPEBBIIIAET PA3HOCTH MAacC HEUTPOHA U MPO-
ToHa (2,5309 mMaccel 31ekTpoHa). B 3TOM HUYEro yAUBHUTENHHOTO HET, MO-
CKOJIbKY B IIpolieccax cjiaboro B3auMOJEUCTBUSI UCXOJIHOE COCTOSTHUE COOT-
BETCTBYET BUPTYaJbHBIM YacCTUIIAaM, KOTOpPbIE HYXKJAIOTCSI B SHEPIHH IS
CBOEr0 OCBOOOXKIEHUS, UTO U O0YCIOBIMBAET MOHUKEHUE YHEPTUU POXKICH-
HBIX JICTITOHOB.

B cnyuae f-akTUBHOCTH siiep PHEpPrusi 00pa30BaHHBIX JENTOHOB MOXKET
Ha MOPSJ0K YBEIUYUTHCS 32 CUET SHEPTUU aKTUBHOTO SIpa.

JI1st monTBEpAKACHHUS TAaKOM peakuud oOpaTuM BHUMaHHE Ha TOT (akT,
YTO 7T-ME30HBI MOTYT pacnagaThCs HECKOJILKUMU CIIOCOOaMU:

w v, (7,)

e’ +V€(17€) 9.8)

yi+vﬂ(vﬂ)+7/
e +v,(V)+y

OOpaiaeM BHUMaHUE Ha TOT (haKT, UTO pacmaj 3apsKEHHBIX MMOHOB Ha
JIETITOHBI MPOUCXOJIUT UCKIIOUUTEIHLHO HA YPOBHE COXPAHEHHUSI DHEPIUHU U
ANEKTPUUYECKOTO 3apsiia B o0oux Mupax. [Ipu stom B Mupe-3 mn'- Me30H B3a-
UMOJEHCTBYET CO CBOOOAHBIM u- KBapkom: (du) +u — ((uﬂ) + d) -
— (uti)* + d. ""° Takas peakuus, ckopee BCEro, HCIONB3YET CHIBHOE B3au-
MOJICHCTBHE, YTO U MPUBOJUT K MaJIOMy BPEMEHH KH3HU T - Me30HA. B Ta-
KOM CJIy4ae BBIJIENISIETCSI CBOOOHBIN d- KBapK, a U30bITOUHAs SHEPTHS B Mu-
pe-4 TpaTUTCS Ha CO3[laHUE TAaphl JICTITOHOB, COMPOBOXKIAIOIINX TMOSBICHUE

KBapKoB d +u . BMecTo mosiBneHust KBapkoB d +#f MOKET ObITh MCUE3HOBE-

HHe KBapKa u U MosiBieHue KBapka d. —» (uu)* + d.

10 31ech (m_t)* - BAKyyMHasl 4aCTHIIA.
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ME1 yKe TOBOPHJIH, YTO MEXIY PACCIOSHHBIMH MTPOCTPAHCTBAMHM CYIIIE-
CTBYET JIMIlIb NiepeHoc uudopmanuu. B ciyyae xxe ciaboro B3aumMoaecTBUs
nepeHocuTcss MHGoOpMANUsA 0 HEOOXOAMMOCTH POKIEHHUS] Mapbl JENTo-
HOB 32 CYeT UCNO0JIb30BAHMS JHEPIrUHU, KOTOpas umeercs B Mupe-4.

W3nyuenue u nornomienne Wi(£1) umm Z) - 6030Ha 0e3 poskIeHUS Taphl

JICIITOHOB 6y,I[€T BBII'TIAACTD TAK:

A BOT Tak 6y,ZLCT BBITVEAACTE PACCCAHUA IIPU BBaHMOHCﬁCTBHH MCIKOY

KBapKaMu ¢ ydactueM Z, - 6030Ha (BCe MPOIECChl MPOUCXOAAT B Mupe-3):

CrnenmoBarenbHO, MPU TaKOW CXeMe B3auMOJICUCTBUA W3 u Z3°- 0030HEI

OCTaroTCsl BUpPTyaldbHbIMM B Mupe-3. Kpome TOro, mpoueccsl paccesHus
JOJKHBI IPOUCXOANUTD TOJIBKO B IPyIIax KBapKOB, KOTOPbIE 00YCIOBINBAIOT
MOSIBJIEHUE HEUTPOHA (TpyNHIly HEUTPOHOB) UJIU TPyNIy IPOTOHOB B Mupe-4.

AHanornyHo OyayT NpOTEKaTh MPOILECCHl PAaCcCesHUs DIIEKTPOHA U
HeHTpuHO Ha Z° - 6030He B Mupe-4. IToHsTHO, Z° - 6030H Oy/IeT H3Iy4aThCs
Y MOTJIOIATHCS HEUTPOHOM (TPyHIOil HEUTPOHOB) WIIM TPYNION MPOTOHOB.

EH_IC pa3 MMOAYCPKHEM, YTO PACCCAHUA HGfITpHHO Ha JJICKTPOHC C YHaCTHCM
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Z°- 6030Ha HE MOKET CyIIecTBOBaTh (pasmen 6.6), MOCKOJIbKY JICITOHBI HE
U3JIy4aroT 0030HOB ciaboro B3aummojencTBus. MTak, B peakuusx ciadoro
B3aUMOJEUCTBUSI Mbl MOXKEM 3apErMCTPUPOBATH TOJIBKO PACCESIHUE IJIEKTPO-
Ha WIM HEUTPUHO HA HEUTPOHE WIIM HA SAApPax ¢ U3OBITKOM MPOTOHOB JHOO
HEUTPOHOB.
Tenepb paccMOTpUM M3BECTHBIE pEAKLIUHU, CBSI3aHHBIE C HEUTPUHO.
1. Habmronaemas Paitnecom u Kosanom peakuus
p +e —»v+n 9.9)
1 00paTHas K Hel peakuus
v+n—p +e. (9.10)

Ot PCAKIHUHU OITUIIYTCSA CXCMaMH

p(+) o(-) n(0) ve(0)

p(+ (0)
o "N

ve(0) e(-)
n(0) p(+)

OueHuM PHEPruro 3JIEKTPOHA, HEOOXOAUMYIO JUJIsl IPOTEKAHUS pEeaKIUu
(9.9):

E,=mc*—mc’ +E,=939.57IyA -93827IyA +E, =13 IyA +E,.

[TockonbKy 3Heprus mokos anekTpoHa pasHa 0,511 M»aB, Tto maxe npu
MUHHUMAJIBHOM HEPTrUY HEUTPUHO KMHETUYECKAsk SHEPTUs dJIEKTPOHA JIOJIK-
Ha npesbimath 0,79 M»aB.

CrnenoBatesibHO, NEpBasi W3 3THX CXEM IO3BOJSET 3apErUCTPUPOBATH
HEUTPUHO, 4TO U ObUIO caenaHo. B pe3ynbrare npoTekaHus BTOPON peakluu

HCYC3HCT JJICKTPOH, a 3apsAJl aTOMHOTO AApa YMCHBIONWUTCA HA CANHUILY.
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Peaxnus (9.10) MmoxkeT npoTekaTh Mpu MPOU3BOJILHON SHEPTUM HEUTPH-
HO, TIOCKOJIBKY JHEpIus IOKOs HEMTPOHA 3aMETHO IPEBBIMIAET CYMMY JHEp-
Ui OPOTOHA U 3JIEKTpOHA. [Ipu 3TOM HcUe3HET HEUTPUHO U MOSIBUTCS DJICK-
TPOH. DTa peaklys MO3BOJISIET OLEHUTHh BEIWYMHY DHEPIUHU, KOTOpas BBLIE-
nseTcs mpu npeobpaszosannn W — Z°. OHa Kak pa3 paBHA Pa3HOCTH JHEP-
Ui TOKOSI HEMTPOHA U MIPOTOHA, TO €cTh 1.3 M»B. DTta sHeprun noTpaTurtcs
Ha CO3[aHHE Iapbl JIENTOHOB, KOTOPBIE IOIY4YaT KMHETUYECKYIO JHEPTHUIO
0,79 M»B.

2. Jlerko BUAETH, 4TO OyIET pa3pelleHa peakius B3auMOJCUCTBUS aH-
TUHEUTPUHO C IPOTOHOM, KOTOPBII B AJIpe ¢ U30BITKOM MPOTOHOB CIIOCOOEH
u3mydath W - 6O30HBI:

V+p —n+e (9.11)

MokHO HalTH HEOOXOAUMYI0O MUHUMAJIBHYIO SHEPIHI0 aHTUHEUTPHUHO,
KoTtopas coctasut 1,81 M»aB.

3. Hakownen, ciaegyet paccMOTPETh pEeakUIO pacnajia Tay-JernToHa.

CuuTaercs, 4To 3Ta peakuusi OCYLIECTBISETCA B paMKax cjadoro B3au-
MOJEUCTBUSA, YEMY NPOTUBOPEUNUT MAJIOE BPEMsI )KM3HH TAy-JIENTOHA.

[TockonbKy pacman Tay-JeTOHA HAOMIOAAIN HE B a0COJIOTHOM BaKyy-
M€, CIEyEeT CYUTATh, YTO OH B3aUMOJECUCTBYET C aTOMHBIMU sIpaM