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KHura bonee yrnybneHHo npeactaBisgeT npoTeKatowme npoueccs B 3eMHON cpeae,
pPacKpbIBaeT X CyTb 1 00LLYIO LesieHanpaBleHHOCTb. BMecTe ¢ TeM OHa Xe
3aTparmBaeT BOMNPOChl AYyXOBHOIMO NopsaKka U 31eMeHTbl Hawen obbl4HOM
CoBpeMeHHON XU3HW. lNMpon3BeneHne No-CBOEMY MopakaeT HOBOIro BUAA NMO3HaAHUAMU
OKpYy>Xatowlen Hac cpefbl U 3HAKOMUT C OCHOBaMU €€ 3KosiIormyeckon 6esonacHocCcTu.

Mponor

Bo3M0O)XHO, He CcoBCeM CKOpO, KakK OblNI0 CKa3aHo, HO BCe-Takn 3TO r|p0|/|30|7m,eT, n
B/N1aCTb HacToALLEro CoJiHe4Horo AHA BO3bMET B CBOUN PYKU 6ecnpoc3eTHaﬂ TbMa.

- To byneT Tak, - roBopuT caMm bor n TyT e, Kak 6bbl nogTBEP>XAAET, OOMOJIHAA
CKa3aHHoOe cneayoLwmMm, - BNacTb TbMbl CAMOW AABHO y)Xe HacTynuna, U TOJIbKO
rNynbl MO-CBOEMY YeJIOBEK BO BCEMPU3HAHME BCEX CBOMX CYLLECTBYOWMNX BUAOB Ha
3eMsie He NOWMMET 3TOro U NPOOOJ/IKAET OYEPHATLCA Aasiee B TalHbIX YroJIkaxX CBOen
aywmn. He mory npecrnokonHo cnocobcTBoBaTb TOMY N NOAYNHATLCA 6e3yMuio Ballemy
obuwemMy, a NoTOMy BpaTa afla 3€MHOro NPUOTKPbIBAlO 1 Aato eMy O0CTYN BO BJlageHUS
cBeTa OHA.

To eCTb o4MLLEHNE Balle N obLien AyLin yesioBeYyeckou npocBeTJ1IEHNE.

N To eCcTb BO3Me3ame npmpoabl CaMon, Kak AaHb OTCYTCTBUSA BCAKOro 6bnaropasymums B
AOHe BalleM HacyuwHOM. AMUHb.
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Tak cka3san bor u, Kak Bceraa, yoanunacs, o4eBUAHO, 3aHABLUMCL TEMU CaMbIMU
Aenamum, 0 KOTOpPbIX HaM coobwnn. MHOro M ux y Hero - o6 3TomM y3HaeMm C BaMu,
TOJIbKO OMYCTUBLUMCH F1a3aMun HMXKe Mo CTPOKaM 1 No3HaB OKOHYaTeNbHO TO, YTO
WMEHYEeTCs ero Haykoun.

Haykon nobexxaaTb NpupoaHoO, a He 3aBOEBbIBaTb cpeny nogobHomy rpybomy B Hee
BTOP>XXEHMIO U MOBCEMECTHOMY pPa3pYyLLUEHMIO.

N 06 3ToM, 1 0 opyrom ByaeT cKa3aHO 34eCb XXe, U MHOroe o CyTu Aen BCeX HalluMm
borom BbiCcKa3aHo.

Ho KTO OH Ha camOM gene 1 Koro cam no cebe npepcrasnaeT?

Tak MOXXeT cnpocuUTb J1IboN N3 Yncnia 3eMAAH-MUPAH U [la)Ke He TaKOBbIX, €CJ/IN OHU
Ha caMOM [JeJsie TaM U Han[yTCA.

bor - oH n ectb bor. Tak npasuibHee BCero bygeT cka3aHO U OTBEYEHO
OAHOBpPEMEHHO.

Bor - oH ong Bcex. N BbIrNSAUT HE COBCEM Tak, KakK YesioBEK J10ACKON B obLiemM
HalwieM C BaMi MOHNMMaHUN.

FOBOPUT He Tak, AyMaeT Nno-Apyromy, aesla TBOPUT CaM U HaM Noka HeBegoMmble. M no
60/IbLLUMHCTBY rN1a3a CBOW 3aKpPbIBaeT Ha BCe OAENINLLKN Halln NPOKa3Hble Ha 3eMJie 1
rno 60/bWOMY CHETY MaJio HaKa3blBaeT 3a BCe To, nbo oH - OTel, a 3HAYUT, UMEEeT Ha
TO NpaBO M NO-HACTOSLLEMY CBOK NacTBy N0bUT, Kakon B6bl OHa He Bblna U AUKOIM No-
COBPEMEHHOMY He Ka3asach.

Bo BCAKOM poay eCTb CBOU MPEnMyLLLIECTBA - Tak FOBOPUT OH CaM, NMpaBaa, y>Ke MoOMMU
cnoBaMu. MoTomMy, ONa HEro - Mbl BCe Kak 6bl 06LLasa poaHs, HO pa3Hasa KaTeropusmm
CBOEro B3pocCsieHns unm obpeTeHns 4enoBe4YHOCTU, MO KOTOPOW TaK CUJIbHO CaM Hall
bor obwunn n cky4aerT.

NMoyemy Tak?

To ecTb, no4emy obwinn, a He 4en-To KOHerTHbIIh, KaK TO Bblpa>XXeHO COorjiaCcHo
pennrnn KakKoW naun 4ero-To elle BNaoTb A0 y‘-IEHVIﬂ?



NMoToMy, 4TO Tak 1 ecTb. OH OAINH BO BCENIEHHOW N NOBENEBAET B HEM caM. TOo, 4YTO
noan 0603HauYMNM pasHbIMN UMEHaMUN, NPAKTUYECKN HUYEro He 3HauunT. CyTb
NPUCYTCTBUA €ro OCTAEeTCs NPEXXHEN U, Kak NpaBuIo, HanpaBsieHa Ha COXPaHeHMne
XKV3HU 1 ee npoLBeTaHune.

O6pa30BaBLUNECS PESIUTNO3HbIE TEYEHUS - €CTb SBJIEHME OLHOr0 BPEMEHU U
NPUMepHO OAHOro Yyaca. BceMy TOMy eCTb NOATBEP)XXOEHUS U BO MHOTUX 3€MHbIX
[OKYMEHTax 0 TOM CKa3aHo.

- HayynTecb YntaTb X BCe npaBuibHO. Torga n nommeTe. A Tak, TOJIbKO BOAY B
cTyne Kosotute n 60nbll HNYero.

Tak BOT oTBeTW/1 HaMm bor, n cnoBa Te ero nNo cyTun cBoen npaBUJibHbIE.

60 TONKOM He 3HaeM o cebe HMYEero 1 BCSK HOBOE, MPULLJIOE 3HAYMT,
NCTONKOBLIBAEM, KaK Bpa)kaebHoe HaM caMumM.

OTToro n Hepasbepunxa Takas, a elle nylie, rps3b BCsAKasa, 4TO NOBCOAY BOJIOYMUTCS
NCTOPUYECKUM CJIe0M KaKuUM, A06bITbIM, MOXXHO CKa3aTb, MPUBCENIOAHO KaKUM-TO
NCTOPUKOM CyMacLLegLLnM.

iIMeHHO Tak To BCce 1 o6o3Hayvato, nbo HeT gpyroro csoBa, bonee To4HO
nepenatoLlLero CMbIC/N BCEX TeX TPYAOB 3€MHbIX, AKOObl MCKONaeMo A00bITbIX.

BbigymMkun Bce TO, Aa no 6osblueMy cHeTy NPUAYMKN HEKOTOPbIX TEOPETUKOB
He[opa3BUTbIX, YTO B Ty Cpeay Hay4Hyl AaHb BO3JIOXXWU/IN, Aa 3aXOTenn ncyepnaTb
€e BHOBb TOJIbKO Y>K& MHOIOKpPaTHO.

Bru3HecoM To Ha3bIBaeTCs, @ MOTOMY BCE U MPOLIBETAET HE B YroAy 3HAHUMIO
HaCTOALWEMY UM HayKe camMon 0bbl4HOW, @ YrogHO CaMOMY YPEBY, YTO 3HAYUT,
MaTepuasibHOMY BO3PaCTaHUIO B Cpede TakKux Xe.

MpucnocobneHLeB MHOIo K Aeny TOMy BO3Be0Ch, a U MPOCTO Pa3HbIX OTLENeHLEB,
4TO OOPOry B HAYKY, TaK Ha3blBaeMylo, MOYTU FPyAblo NPOJIOXKUAN N OaHb TY
NpodeccopcKyo 3aWmTuAN, TemM caMbiM 06LLLEeCTBO K cebe nobnmxxe npucrnocabnmnsas
N MHEHWEM CBOUM HamMoJIHASA.



TakK OHO eCTb Ha CaMOM feJie U OT 3TOro HUKyLa y)Xe He OeTbCA. CnnmwkKom MHorune
B3POCJZIN Ha TaKMX BOT JINIMOBbLIX 3HAaHNAX N OOBeJI B LLeJIOM HaYKy TY Bceobuiero
NCTOPNHECKOIo HagyBaTeJibCTBa A0 €€ NpakKTUn4eCcKoro coeepLeHCcTBa.

HaponoB n pazHoHapoAHOCTEN nonpmuayMasnmn CTONIbKO, CKOJIbKO HM O4Ha MNJiaHeTa 3a
BEK CBOW KOPOTKMW He Bblaep>kasa bbl. MUaaMoHaMn n gpyrumMm UCHUCNST Ty
MJAHETHY0 3HAYMMOCTb JIIOACKYIO U Ty )K€ AaHb BCEMY MPUPOAHOMY BO3JlaratoT.

- CKOJIbKO XMBeTe Bbl CaMu, cnpawmneato. OTKesib 3HaeTe, 4TOo Tak 6bi1o. Nnn
foragblBaeTechb NpocTo?

OTBeyy caM Ha Bce To. nynoTot nNpocTo cTpagaeTe. losepueM no 60abLWIOMY CHETY
XXN3HEWN CBOUX JINYHbIX KOMY-TO Apyromy. 3aBcerga Tak obis10. CKa)KeT 4To oguH - 3a
HUM OpYyron NOTAHETCS U Tak fganee, 4o caMoro obuwiero. Tak 1 B aene Kakom.

OAVH BO3ABUrHET, HE AyMas, YTO TO Ha roJIoBy KOMy ynageT, a UHble AYyMatoT, 4TO
TaK MPOCTO 3aJyMaHO M YMOM €ro BOCXBalsloTCS.

TakK OHO MO »XXWU3HW Ballen BeAeTCa N Tak Xaxkha Ta Hay4Had YTOJNAETCA.
JliobonbiTcTBOM 6E3 YMa CBOero CtpagaeTte N TeM >Xe HaKa3blBae€TeCb CroJiIHa CNyCcTH
BpeMsa KaKoe Uanm noareep>XgeHmsda HeCypa3HOoCT AOCTUXeHUA nepsoro.

Cka)Xy TakK No BCeEMY TOMY NpoCTOo. He Mo)xeTe Bbl NoKa 6e3 J)K1u Ton NoBCeaHEBHOWN
06xoaonTbcs, nb6o BpOC/N B HEE U AEeTeN pacTUTE B TOM Xe. ITO, KaK OOMUHI B XXN3HN
Ballen obbI4HON.

Ho n ¢ TeM BCKOpe NpnaeTCcs pacCcTaTbCsa U C WITIO3UAMU XKU3HU XOPOLLEN Ha BEK
NPOCTUTbLCA. Kak pa3 uenbii oH 1 ynaet B obwem Ha gena obnaropa>knBaHus 3eman
BalLEN No-HOBOMY M Ha 06yCTPOMNCTBO y)xe Ayl CaMUX no-apyromy.

BpeMFI TAXKeJ10€e Brnepenn scex oXXmnagaeT 1 npegpevHeHnsa Mo npocto CKa3odkn
neTcKme no OTHOWEHNO K TOMY, 4YTO 6yp,eT nponcxoanTb Oaliee.

MNoka a 0 6anxxanwem nepruoae roBopto N A0 rogoB COPOKOBbLIX, TPUALATLIX HE
[O0XO0XY. I 0o Toro ewe A0XXUTb MHOrMM HagobHo. Tak roeopaT nogn. N Tak rosopto
s cam.



Tak 4TO, He [0 JIKM y>Ke Ballen obuwen B Aenax Tex UCTOPUYECKNX NN KaKUX OPYrunx.
N Bpema To, Kak pa3 cenyac faHo s Toro, 4Tobbl MOBEPHYTLCSA NPaBAON OPYr K
APYry 1, N0 CyTW, NPOCTO NMOCOBETOBATbLCSA, YTO Aajiblue AenaTb, NCX0AS N3 BCEX TeX
e 3eMHbIX, YTO MPOUCXOOAT Y>XKe BOOUUIO.

Takue BOT C/iOBa MOU BaM B Ha3ngaHue, oa BNpovem, N UCroJIHeHne. N6o oT ToOro
CaMa XW3Hb Balla B AaJibHENLIEM CKNaAblBaTbCA 6y,u,eT, XOTb B NMpsAMomM, XOTb B
nepeHoCHOM CMbliCJie cenyac CKa3aHHOro.

NMokaMecT 34ecChb BCE, a Ha Aaiee elle BbICKaXKyCb, Kak 1 obellaHo B Havasne 6bio.
Byny cBoe csioBo nobosiee B BallUM YMbl BTOJIKOBbIBaTb. BO3MOXXHO, Tak CKOpee 4To
AonneT 0o yMa Ballero, 1 aenom bbicTpee Ha 3emMie COTBOPUTCSA. AMUHB.

Ckasan Tak BOT caM bor, fa n yganuncsa Ha spems, 4Tobbl NOpasMbICINTb O CBOEM U K
pe4n MHOW CcBOen NoAroToBnThbCA. He Byaem BO BCe TO BMELIMBATLCA U NPOLO/HKUM
Hall pa3rosop.

Hy, Tak BOT. Ha4yaB 3a ncrtopnieckoe, 3a Hero v Npoaosxy.

MHOro Yero B 3eMJie Hallen N He Hallel y>xe HakonasJn, HO NpaBAy-MaTKy He
BblCKa3a elle HUKTO. Bce noragkm ogHn nayT, Tak Ha3blBaeMble, 1 K obLLeMy 4yemy-
TO AOMOJIHEHUS. TaK Y>XKe pa3yKpacuam UCTOPUIO Ty, YTO Ka)KeTcs, Ha 3eMie caMon
y>Xe He 04HO MOKOJIeEHMe CaMUX NItoAen BbIPOC/IO, a LesbiXx CTO B npuaady C
AVNHO3aBpaMn KaKMMMN-TO U CTOTbICAYENETHUMM MaMOHTaMMU.

Kak Bor n ckasan, HM ogHa nJjlaHeTa XUBas TakoW CPOK MPUXKU3HEHHbIN He
BblAEPXXUT. OTTECHEHME NAET OT HEE MPU XKN3HU Yero-To HaTypasbHOro B cpeny
KOCMUNYECKYI0, @ 3HA4YMT, CO3Jal0TCS TEM CaMbIM HEKOTOPLIE 3aTPYOHEHUS O XKN3HN
€e CaMOW, YTO He MOXXET He Bbi3blBaTb KOCMMYeckne bypu nam yparaHbl n B LLEJIOM,
NO-CBOEMY YHUYTOXaTb TY CaMyl0 XXU3Hb HaTypasibHYIo.

TaK 4YTO, HXU O KAKOM OJIMTE/IbHOM Nepuoe Pa3BUTUA pedn MATU HE MOXKET, 1 3TO
yucTenwee 3abnyxxgeHne HayKn BCcell TONbKO N3-3a TOr0, YTO, Tak Ha3blBaemble,
nccnenyemble 006bITblie UCKOMAeMble MaTepuasbl MMeT CBON PaanonpPoOaYyKTUBHbIN
pacnag.

370 HeBEepHO N O TOM HEOOAHOKPATHO 3aABJIAJIOChb. K TOMY XXe CaMun 3aJieXXn 3eMHble
MMEIKDT CBOE BpeEMA CJZIOXKEHUNA, KOTOPOE K NaHETHOMY MPaKTU4YeCKN HE OTHOCUTCA.



3TO0 YacCTULbl CaMOro KOCMOCa, a OH, MOXXHO CKa3aTb, Be4eH. Ml CTpyKTypa ero
CJIOXKEHUS MOXKET MPOUCXOAUTb AEeNCTBUTENIbHO MHOMMMU ThiCAYEIeTHUMN OTPE3KaAMMN
BPEMEHU, XOTS rOBOPUTb TaK O CAMOM KOCMOCE MPOoCTO HENPMEMJIEMO.

Yno>uB B rosioBe o4HO, YKJlaAblBaeM N gpyroe.

Hukorpa He 6b1s10 1 He ByneT y>ke Ha 3emJsie, Tak Ha3blBaeMblX, UHOMJIAHETAH N TOMY
nogobHoro. Llmeunmsaumnsa 3eMHas Bo3pogumnaacb OT APYyron, KoTopas AaBHO CUIO
3eMJi0 NOKUHYMA, AaB WaHC Pa3BUTbLCA CaMOCTOATENIbHO N JO6UTbLCA Kakoro-To
XXN3HEHHOro NpPeBoCX0ACTBa HaL NPUPOAON CBOEro BO3POXKAEHUS.

BoT 3TO 1 eCTb MMeHHO Ta NpaBAa, KOTOPYK Hago MCKOMaeMo A0Ka3biBaTb,
corJjlacosblBaTb BCe PaKTbl U CTAaBUTb B M3BECTHOCTb 06w ecTBEHHOCTb. A He
3aKpbiBaTb MO KakKNM-TO TalHbIM KNaAoBbiM, AeNas CEHCALMIO Ha Ka)kaoM wary.

MHOro NyTn Hallero pa3BUTUSA He CYLLEeCTBYET 1 3a MPOCTO Tak Ha 3eMe CBOel Mbl
He poauauncek. TOMy ecTb AOKa3aTeNnbCcTBa 60NblLUNE N CAMOe OCHOBHOE U3 HUX - CaM
4YesI0BEK B CBOK HaTypasibHO BbIPaXXEHHYO BEJINYUNHY.

Ero Teno Bce AoKa3biBaeT U AaeT BCEM MOHSATb, YTO HUKAKOIro NpUpoaHOro
CKpeLwmBaHNs He MPONCXOANI0 U HE MOXKET NPOU30ONTU B AajibHeNLweM.
YenoBeyeckas Aylua 6bina 3apoXkAeHa BHe CaMoi 3eMJin, YTO [OKa3biBAaeTCs ee
HEBECOMOCTbIO.

Teno e - eCTb NOpoXXAeHne Npupoabl MeTo4aMn NCKYCCTBEHHOIO oborawieHuns
cpegbl, O KOTOPbIX Mbl €Lle NnorosBopmM B hDanbHenwem.

Bce 3TO HayKa, eCTeCTBEHHO, N OT Hee CaMOM Mbl cenyac He Tak YK O0aJ1eEKO U
COCTOMM. HO Noka He ACHblI CaMU Lesin Hallero CyLecTBOBaHUSA, N MOKa He BbiBe4eHbl
OCHOBaTE/IbHO BCE AaJibHenLune nyTn Hallero pa3BnTtu.

MoToMy, AaHHas CTYMeHb HAayKW CTOUT BCEro No3aaun 1 0XXKWOaeT CBOero 4yaca Aans
BbIX0/Zla B CBET.

Ha aTOM KpaTKoe BCTYyMnJieHne 3aBepLleHO 1 noo4YepenHo BCTyrNnaeM B rjasbl, B
KOTOpPbIX HenocpeaCrBeHHO PaCCMOTPUM BOIMPOCHI 4eJsi0BEe4YEeCKOM BbXXMBAEMOCTU U
CaMOCJ/IOXKEHNS ecTecTBa Mo BO3OEeNCTBUEM npmMpoaoHoO CnaratoLwerocd sewiecTBa.



30ecb xe Mory nobaBUTb TONILKO TO, 4YTO BpeMda HOBOIro AOHacCblLLeHWNA Cpeabl
HaCTynmso n rnopa NEencTBUTESIbHO Cepbe3HO 3aHATbLCA BCEM, TaK Ha3blBaeMoOWN,
HaYKOIZ BceobOLero npoceeweHns, a He NpPpoCcTo 4HTeHneM geTeKTUNBHbLIX CKa30K NJIN
KHUI C NpeEMYyAPOCTAMN HE CyLLEeCTBYyOLEero BosiwebcTBa.

HacToswee BonwebCTBO - TO U eCTb CaMa NPUPOAa, N Mbl €LLE XapaKTEePHO He
n3o0bpasnnin ee camy, XOoTS U HaYepTaan NpeabiayLie HEKOTOPYIO FreOMEeTPUYECKHn
ocsi3aemyto BesinyunHy. Nonpobyem pa3obpaTbCa 1N B 3TOM.

A nocewmy, Bnepen, K HOBbIM 3HAaHUAM U HOBbIM YBEJINYEHUAM XU3HEHHO Ba>XHbIW
MO3HAHWN.

MnaBa 1. CywiecTBo

To CyLecTBO MHOI0O PoAa, TO He YesIoBeK U T.4., T.M.

Takoe BOT M3pevyeHune BnoJsiHe MOXXHO yCabiWaTb B Hawen 6naroobpasHom no-ceoemy
cpene 1 No CyTu CBOEN OHO ABSAETCS BEPHbLIM MO OTHOLUEHUIO K TOMY, O YEM,
COBCTBEHHO, 1 FOBOPUTCS.

A roeopuTCH, Kak pa3, o0 aywie uian o ee MHOroMepHbIX BO3MOXXHOCTSX.

YTo TO Takoe eCcTb Ha camMoM pene?

Bo MHOrom mbl y>xe pasbupanu, Tak Cka3aTb, NpegMeT CaMON Ay, U MHOrme
YUTaTENIN CEero y>xe C Hel HenocpeaCcTBEHHO 3HaKOMbl. HO BCe-Takn HECKOLKO
HaAMOMHIO 1N OCBEXXY Bally NaMsATb HECKOJIbKO B MHOW MHTepnpeTaunm yka3zaHHOro.

NTak, oywa asnaeTcs CBOGO6paBHO JIOroTnrNnoM 4esioBe4eCkKoro T1ejla 1 BbICTyrMNnaeT ero
NMPOBOAHNKOM B fefie (paKTUYeCKOro reHeTn4eckoro pocTa.

To ecTb, Mo CyTuX Aesa, 3TO NPUPOAHO COCTaBJIEHHAs NPOorpaMma rno obHapy>XeHuto B
cpene XX1UBoW NMpupoabl UMEHHO TeX BELLLEeCTB U YaCTuL, ee COCTaBALWMNX, YTO KakK
pas 1 NoAxoa4sT CaMOMYy CTPOEHMIO AYLIN, a TOYHee, ee YacTULLaM, U3 KOTOPbIX OHa



COCTOMT.

Bce 3TO roBOpuT 0 TOM, YTO AyLla - 3TO CTPOro perjaMeHTUPoBaHHOE BpeMeHeM
NOHATNE N3BATUSA OTAE/bHOW rPyNnbl YaCTUL, € ANHUL, MPU3EMHO-KOCMNYECKOW cpeabl
C LEeNblo ee HamnoJIHEHWS NMOJIHOBOAHbLIM COCTAaBOM MPUCYTCTBUSA TeX XKe, TOJIbKO yXKe
rMapoCTaTUYECKMX 3E€MHbIX €ANHNLL.

To eCTb, BHE 3eMJIN T€ CaMble YaCTULbl Kak Obl OCyLLIEeHbl U CYLLLIECTBYIOT B CTPOro
MeTadun3nyeckom emae. HenocpenCTBEHHO »Xe Ha MJlaHeTE OHUN OXKUBAIOT U
YyBEJIMYNBAKOTCS B pa3Mepe B CTPOroM COOTBETCTBUM C 3aJ10’KEHHbIMU NPUPOAHO
PYHKLNAMN FTrEHETUYECKOr0o poCTa.

Becb 3TOT npouecc BnosiHe MOXXHO 0603Ha4YUTb rMAPOaKYCTUYECKON MEXaHNKOWN
BOCMNPOM3BOACTBA FEHETUYECKOW KNeTKn cybcTaHumm ntoboro hakTMYeCckoro pocTa.

BceLeno NoAgYMHAACH TONbKO CBOEW NepBOHAYasIbHO 03HAYeHHOW, NPUPOAHO
ChOpPMMPOBAHHON KOHDUIYpPaLMN NCMOSTHEHNSA, AyLIa, KaK OTAE/IbHO CTOsILas
eanHMLa NPpUCyTCTBUA cpenbl, 6a30Bo0 OpMUPYET TE0 YeN0BEKA UIN TOro
CyLLLEeCTBa, 4TO A0J/KHO ObITb Bblpa>KeHO HEernocpeacTBeHHO B Cpeae UCNOJIHEHUS.

Bcemy cyLLecTBYOT CBOU NPUPOAHbIE 3aKOHbI TAKOr0 HAMOJIHEHNSA U B CTPOro 3€MHOM
cpene hopMUPYIOTCS TOJIbKO CTPOro 3eMHble eanHMLbl. HUKakKoro MHoOMaaHeTHoro
CyLlecTBa Bblpa>keHo 6bITb He MoXeT, nbo copepxalmecs Ha banaHce BellecTBa He
CMOTrYT HAaWTW AOJKHOM NOAAEP)KKWN OJ151 CBOEr0o reHETUYECKOro HamMoJIHEHUS.

Ho cyuiecTtBa MHOro nopsiika CNoXeHus B BUae rnpeacTaB/ieHHbIX UMW BELLLECTB CaMu
no cebe Bce e MOryT NPUCYTCTBOBaTb Ha 3eMJie U B npeaenax ee opbutanbHom
[OCAraemMocCTM.

OnacHbl OHW UK HET - BOMPOC APYroro nopsaaka U cenyac pacCMOTPEHMIO He
NOANEXUT.

B HacTodAweM Mbl paccMaTpuBaeM NnLLlb BO3MOXXHbIW BapunaHT TaKOro npmncyTcTrena m
caM crnocob Kakoro-To Bblpa>XeHNa HenocpenCrBeHHO B 3€MHbLIX YC/10BUAX.

Tak BOT. CyLLI,ECTBa He3eMHOro rnopsdankKa BriojiHe npmnemMmsaemMo MoryT cogep>XaTbCsq Ha
3emMne, HO TOJIbKO B COCTaBe npenctaBJiIeHHbIX MW BeWECTB, HTO MOXET



COOTBETCTBOBATb KAKOW-TO CTENEHN (PaKTUYECKN HATYpPasIbHOr O 3aparKeHuns.

CaMopa3BUTbLCHA B CaMOWN Hallen cpefe OHU, eCTeCTBEHHO, HE MOTYT MO TOWN Xe
MpPUYnHe OoTCYTCTBUSA B COCTaBe 3eMHOW cpelbl CONYTCTBYIOLWEro xapakTepa ux
WHTEepecyloLlero BeLecTBa.

Takum 06pa30M, TaK Ha3blBaeMble, CTOHHbIE BelleCTBa, TO eCTb BellecTBa, nornasLine
K HaM B Cpefly MeTOoOOM MpPpaKTU4YeCKn npmnHyamnTesibHoro CroHa eanHmL,
KOCMUNYECKOIo XapakKTepa, CaMONnpucyTCTBYIOT Cpedn XXUBbIX NCIMOJIHEHHbIX
yesioBe4eCKnX opraHn3mMoB U B HEKOTOPbIX CUTYaLNAX BMNoJiHE MOIyT OKa3blBaTb
Kakoe-nnbo BHYTpPEHHEE NN BHELWLHEE ONaBJiIeHWeE.

CnNncok Takux BeLwecTB nonepeMeHHoO MeHAETCA N BCE 3aBUCUT OT obuwiero 6anaHca
MONOJIHAEMOCTU 3eMHON cpedbl N3 COCTaBa KOCMUYECKOMN.

YacTMYHO C 3TUM cBsi3aHbl 3a601eBaHNS XKNBbIX YEJI0OBEYECKNX OPraHNU3MOB U Ha WX
oCcHoBe 06pa3yloTcs, Tak Ha3biBaeMble, 6a30Bble BUPYCOHOCUTESIN.

CoCcTaB MHOCTOPOHHMX CYLLEeCTB-BELLEeCTB MHOroobpa3eH 1 pa3sHopoaeH.

PaKTN4YeCKn, To eCTb MHOIMOYNCSIEHHbIN OTCEB MarHNTOMOKpPbIBalOWNX BCEJIEHHYIO
nonem nnn YyacTu4Has pa3pAankKa nx obuwien HalNnpAa>XeHHOCTW.

Y106bl NOHATL 3TO, HAA0 NMOHUMATb apyroe.

YTO MarHUTOMOTOYHbIE JINHUN, NEepeceKatlol e BCENIEHHYO, KakK YaCTb KOCMUYECKMN
OTKPbITOW TEPPUTOPUN, TAK NN NHAYE, HO BOBJIEKAIOT B CBOMN COCTAB, Tak
Ha3blBaeMble, e ANHULIbI BbIOPOCA NHbIX «LBETOMNOTOYHbIX» MOMEN, N0O4 KOTOPbIMMK
noapasyMeBalTCs NHblE CUCTEMbI C MPAKTUYECKN onpeneneHHon HaTypasibHOW
YXN3HbIO.

Takum o6pa3om, Mbl CaMu Kak Bbl 3aXxBaTbIBAEM B CBOK Cpeay 4YacTb TeX BELLECTB-
CyLLEecTB, 4TO CaMOpPa3BUBaINCb FAe-TO B MHOW cpefe N CUI0M MarHUTOMOTOYHOro
BblOpOCa OKa3asincb B 30He 0bLLero nepekpeLwmBaHnsa NpoxoasaLnx CKBo3b
BCEJIEHHYIO CUJI.



daKTUYeCKN, 3TO PagmMooTXo Tex CyLeCTBYOLWMNX NIAaHETHbLIX CUCTEM, YTO
noanep>XmnBatT CTENeHb UHOMMAHETHOM XXMN3HU N NOKa eLle CaMOCOXPaHATCS B
obuwem banaHce KOCMUYECKN 3aCTPOEHHON cpeapbl.

fOBOpPSA MMEHHO O 4YesioBeKe, Kak CaMOM CyLleCcTBe, MOXXHO CKa3aTb cnefyioLlee.

YesloBeK - eCTb CYLIECTBO CTPOro MHAYKLUMOHHOIO XapakKTepa CU B3aUMOOENCTBUS B
CaMoW cTeneHn NPUCYTCTBUS €ro akTUBUPYHIOLLINX BELLECTB.

BO3MOXXHOCTM YenoBeka CTPOro orpaHn4YeHbl BO3MOXXHOCTAMU I'Ipe,D,CTaBJ'IeHHOVI
Bugocpenbl oasd ero rnoJiHoro pa3suUTnda N pacKpbITNA BCEX CTyI'IeHeVI reHeTm4ecku
npuUCyTCcTBYIOLWEro pocCTa, npeanctasJieHHbIX B BUOOUNCIOJIHEHHbLIX MPUPOOHO
BelwecTBax.

TakoBa MoAeslb 4esnnoBe4YeCcKoro pa3BnTnA.

Monenb Xe pasBUTUSA UHbIX CYLLLECTB MMEET HECKOJIbKO NHYO hopMy 1
pacWngpoBbLIBAETCSH, KaK CTeneHb CaMOaKTUBHOCTK B 06/1aCTN NpUCYTCTBUSA
BMAONpeacTaB/IeHHON COOTBETCTBEHHO Cpeabl.

To ecTb, ecn ANs cyuwlecTBa YesloBeKa MMeeTCsa CBOS noasapsaHas NpupoaHo
pYyHKLMS poCTa B BUAE €ro NoMoJIEKYJIIPHON 3aLLUUTbI, TO AJ1S MHbIX CYyLLLECTB TakoBOe
NMPaKTUYECKN OTCYTCTBYET, YTO XapaKTEPHO CHMXXAEeT BCe X CNOCOBHOCTU K, TaK
Ha3bIBAaeMOW, NPUPOAHON pereHepaLmn N NPakTUYeckn aenaeT HEBO3MOXXHbIM
BO3BpaT K NpeabliayLieMy COCTOSIHMIO B C/lyYae SIBHOI0 Bblpa)keHus B cpefe He
NOeHTUPUUMpPYLEro pocTa.

To eCcTb, B UHOM MoOJie Pa3BUTUS YKa3aHHOE CYLLLEeCTBO Kak Obl MCHe3aeT MONEKYIAPHO
N cNoCcobHO NPUCYTCTBOBATb TOJIbKO MeTan3NYECKN.

Bce 3T0, KOHEYHO Xe, YCJIOXKHEHHaA n3nKa 1 Noka BblAaeTCsa NWb OTAENbHbIMUA
yacTamum gnsa 6onee obLLIMPHOro NOHMMaHUA NPOLLECCOB, MPONCXOOALWMNX B HALLEN W
KOCMMNYECKON cpepe.

Takum obpa3oM, NoABOAS KPATKUA UTOI BCEMY CKa3aHHOMY, MOXXHO BbIPa3nTb
cnenywolulee.



Hukakasi cybcTaHLUMs MHOro pocTa He cnocobHa Bbipa3nTbCs B 3eMHOW cpeae unm
roe-To ele, ecqim ToMy He ByyT COOTBETCTBOBAaTb HEOOX0oAMMbIe ANA POCTa YC0BUS,
Bblpa>KeHHble COCTAaBOM CaMOW cpefpbl.

OTHOCUTENIbHO TO »Xe MOXHO CKa3aTb M 0 YesloBeKe, Kak CcyulecTBe, C TON NNLWb
pa3H|/|u,e|7|, YTO AN ero MONeKyJZIapHOro Bblipa>xeHus Heob6xo04MMO Ba>KHbl TOJIbKO
ncxoaHble AaHHblIe, COCTaBJidAOLLNE ero, TakK Ha3biBaeMYyHlo, pe30JIIoLno poCTa.

Cama xe cpeda B LleJIOM y)Xe 3Ha4YeHNA He UMeeT U No CBOEMY COCTaBy, TaK
Ha3blBaeMagd, Oylla cnocobHa Bblpa3nTbCd rge yroaHo.

Bce 3To nogpobHOCTM MexaHUKKN Bo3BpaTa Aywun 1 Tena. OHO )Ke OTHOCUTCS K, TaK
Ha3blBA€MOWN, CMEPTU N XKU3HW, N OTHOCUTCS MO CYLLECTBY K NPUPOAHO
00ycC/IOBIEHHOMY Mepexoay U3 0HOro COCTOAHUA B Apyroe.

Takum 0bpa3om, Mbl pa3obpasiv HECKOJIbKO BOMPOC YE/I0BEYECKOrO CYLLLeCTBA U TaKXe
3aTPOHY/IM TEMY CYLLLECTB UHOTO poaa.

Y10 OHM cobon NpencTaBAAOT, AyMalo, 3HaTb NoKa He ob6s3aTeNnbHO. Ba)kHO 3HaTh,
4YTO OHM AOMNOAJINHHO €CTb, U UMEHHO NX YaCTULbl XXU3HN XOTb Kak-TO, HO
MPUCYTCTBYIOT B Hallewn 3eMHON cpeae.

Kak 6bl He o6cTos M aena ¢, Tak 0603Ha4YeHHbIM, YeN0BEeYeCTBOM, Aesla UHbIX POAOB
Tak>XXe BeyTCs. YTO 3HAYUT, CaM YesiIoBEK, Kak CyLlecTBo byaeT pa3BuTo fasnee, u
Lefiblo caMoycTpeMieHns ByaeT aBAATbLCA OXBAT 3HAYUTENIbHOW YacTu
npuiaratoLLerocsi KOCMMYeCKoro nNpoCcTpaHCTBa.

MO>XHO CKa3aTb, 4TO bor BO3poansi HECKOJIbKO, NOA0OHbLIX EMYy CaMOMy AEeTEN U yXKe
nouMes BHyKOB B HEKOTOPOM CMbICJIe 3TOro C/ioBa. Tak YTo, npouecc obuien
pa3rnapoTmM3aLmnm KOCMOCa MAET N HE OCTAaHAB/IMBAETCS HM HA MUHYTY.

BO3MO>XHbI /I KOr Aa-1mbo BCTpeYn Mexxay yKa3aHHbIMU CyLlecTBaMm - BONPOC No-
CBOEMY CNIOXXHbIN. Bce byneT 3aBUCETb OT pa3BUTUA N B LesIoM B1aronpusTHO
CKNagblBaloLENCS cnTyaumm gns nogobHoro.

Mo3ToMy, TEOpeTMYECKN TaKoe BCEra BO3MOXXHO, NPaKTUYECKN - Masiio UCMOJIHUMO
peasbHo.



Bo Bcex cryvasx Lenecoobpa3Horo 03HaKOMJIEHUSI UMEETCS, TaK Ha3biBaeMas,
6a30Bas OCHOBa NMpeacTaBASeMOro MaTepurana U ee 3aMeTHO BUANUMbIE CTOPOHbI.

Ha y4YacTke »xe AaHHOro yMCTBEHHOI0O NPUI0XKEHUSA TaKoro, No cyTu, BbiTb HE MOXET,
nbo Mbl fa)Ke MbIC/IEHHO HE MOXKEM MpPencTaBnATb cebe Kakoe-TO BHYTpPeHHee
06yCTpPONCTBO HalLEN AYyLIW, HE FTOBOPS Y)Xe 0 ee, TaK Ha3blBaeMON, MHOFOMEPHOCTMN.

NMoa MHOroOMepHOCTbIO AYLUW NoApa3yMeBaeTCs BPEMEHHOE BbICBODOXAEHME ee N3-
noJn ornekun CoCTaBASAOLWEN B LLE/IOM MaTPULbl, @ TakXe CNoCOOHOCTb K BO3BpaTy B

yKa3aHHoe MecTonpebbiBaHMe CNyCcTa BpeMs onpenesneHHoro Habopa Heobxoanmo
YXN3HEHHbIX, Tak 0603Ha4YeHHbIX, UHOYCTPUAJIbHbIX € UHWLL.

YTOo 3HA4YUT, egnHML A9 HENOCPEeACTBEHHOro nepeobycTtponcTBa obLlero coctasa
Oy NCNOJNIHEHNS KaKon-1nbo BeNMYnHbI Tena.

Kak n3BecTHO, camMu Ayl COCTOAT B MaTpULax, KakK B LleJIOM CBOEM 4HUcCJie, TakK 1 Mo
oTOeJIbHOCTN.

ManI/ILI,eI7| O4HOWN e ANHCTBEHHOW Ayl MOXXHO CHUTATb ee NMpakKTunyeckoe
MHOroyposHeBoO€ YyrnjoTHeEHNE B BUOE COOTBETCTBYHOLLE 3apAXEHHbIX
BNAOOMPUCYTCTBYHOLLNX YaCTuUL, BeLLecCTB.

3T0, TaK CKa3aThb, OryJIbHO-Pa3rysibHas IMHUSA, YTO OXBaTbIBAeT caMy AyLly Un
COCTaB ee eNHUL, LLeJINKOM N UMeeT npakTnieckn 6ecpopMmeHHoe CoCcTosHMe,
KOTOpPOE MEHSIeTCS B 3aBUCUMOCTU OT MPOXOAALLUX MUMO CUJT UHBLIX BEIMYUH TAKOro
XKe XapaKTepa aylu.

daKTn4ecku, 3To ameba TONbKO KOCMNYECKOI 0 XapaKTepa C APKO Bblpa>XE€HHbLIMIN
IHepreTn4ecKnmMm rpaHmMuamMmn.

B cocTaBe Xe YMNJIOTHEHHON MaTPWULLbl, TO €CTb MHOFOKPATHOI0 YNCJ/1a TakKuX BENNYUH
NnpupoaHas 06pnCcoBKa MeHAeTcs N obpeTaeT hopMy reoMeTpPUYeckoro KpucTasana ¢
SIPKO NMpeacTaBfeHHbIMY FPaHAMU-NOJIIOCAMN.

Bce 3T0, Tak Ha3biBaeMasi, reoprsnka, KotTopas B JaHHOM ciy4yae npuobpeTtaeT
CMbICJ1 CTPOro KOCMUYECKOro XapakTepa HayKu.



Y)xe nanee gyua ynjaoTHAETCA 06LUM COCTAaBOM NPUMEPHO TaKNX XKe KPUCTaJIIoB U
CcB0O€0OpPa3HO «OBOAHSAETCSA» KOCMUYECKM CYXUM BELLLeCTBOM B LiesIoM npuobpeTtasn sua
HenpaBUIbHOM pOPMbI TPaMeLUMn C HECKOJIbKO BbITAHYTbIMM BBEPX PaAnKaibHbIMU
JINHUSIMW MHOIOYPOBHEBOIO pa3JeTa.

FeoMeTpUYeCcKn - 3TO UMEET BUA He 10 KOHLLA BblpaXKeHHOro rpauHa uam KyBLUNHA,
B 3aBUCMMOCTU OT CTEMEHW HarMoJIHEHNA CaMol MaTPUYHON OCHOBBI.

Takmum obpa3omMm, gylla COXpaHSAETCs Kak e AMHUYHO, TakK U B MHOIFOKPaTHO
npeacTaB/l€HHOM YMCe, HTO MMEET CBOK O0TOOPaKeHHY0 N30TOMNYECKYIO e ANHULY
CO CBOVIM MOJIEKYIAPHO Bblpa>Ke€HHbIM BECOM M COCTAaBOM MPUCYTCTBMSA Kakoro-nnbo
Hanbonee BbIPa’>e€HHOIr0 KaTeropunHo BeLLEeCTBa.

B uenowm, Oyulwa 1N eCTb COCTaB BelleCcTBa, Bblpa>XeHHOro noeanHM4Ho.

YTo cobon npencTaBnsaoT yKasaHHble eanHUUbI - OyaeT onncaHo HECKOJIbKO fanee.
NNoKa >Xe 0CTaHOBMMCS Ha 3TOM 1 onpegennm bonee NnoapobHO ypOBHEBYIO
MHOIOrpPaHHOCTb.

KaXablh ypoBeHb AYyLWW UK eJNHNLLA CaMOM AYLIN Bblpa>KaeTCs COOTBETCTBEHHO
3HAKOBO 1 B BUAe NpencTaB/ieHHON MaTeMaTNYeCKU YNCITIOBOW (PYHKLMKN. DTO
oTpaboTaHHasa BesIM4YMHA U, KaK NpaBusio, Kakon-mbo nepepaboTke He NOONEXUT.

To ecTb, KaXkaas aylla eAUHNYHOIO CJI0OXKEHUSA - eCTb 0TPaboTaHHbIN 31eMeHT cpeabl
N CTPOro KOHCepBaTMBHAsS eAuHULLA, YTO FOBOPUT O €e COXPaHHOCTU B
n3onponennmpyemMon cpefe KOCMNUYEeCKoro xapakrepa.

CBoeobpa3Ho, 3TO MOXXKHO 0603HAYNTb BEKTOPOM, MMEILLNM CBOE YNCSIEHHOE
3HaYeHNEe N KaKoe-To 3HAaKOBOEe MPeBOCX0ACTBO. EcTecTBeHHas BeNMYMHA
npencTaBsieHa MOAYyJ/IbHO U coxpaHsaeMa 6a3nCcHO, COrlacHO YPOBHS NMPUCBOEHHOM
NPUPOLAHO YNCSIEHHOW PYHKLMN,

NMocTeneHHoe cOnmxeHme ¢ pAagamMy MHbIX PYHKLMOHAIbHO HaCbIWEeHHbIX e QuHNL,
rpynn oT CcoCTaBa noaobHo OTpa6OTaHHbIX paHee B LLeJIOM 3aBepLllaeT, TakK
Ha3blBaeMbIi, I'IOCTpoeHHbIVI BEKTOPaJ/IbHO PALO N Bblpa>Xa€T 3aHNMaTeJ/IbHOE 3Ha4YeHNE
MHOIMoypoBHEBOIO NPUCYTCTBUNA COCTaBa CaMX coaep>Xalwnxca eanHnML,.



To eCcTb, 3TO Npouecc hakTUYECKOro HaKOMIEeHUs UM n3obnmvyeHns sapa atoMma
BeLleCcTBa B €ro HaTypaJibHYt0 BENMYNHY KOCMUYECKOr0 NPUCYTCTBUS.

Taknm 06pa30M, nponcxognT HanoaHeHne AyLwn CTPoro akKtTuBHbIMM MO CBOEMY
COCTaBYy €eanHMUaMn, 4TO B LEJIOM OOCTUIMaE€T YPOBHA KOHKPETHO Bblpa)KeHHOI7I
BeJIN4YNHbI, TO €CTb COCTOAHNA aTOMa NPUCYTCTBYHOLLEro XxapakTepHo BeLleCTBa.

Tak obpa3yeTcs UuenbHas aylia, 4To 1 popMnpyeT B KOHEYHOM UTOre Teslo YesloBekKa,
a B nocsieayolem codgaeT QyHKLNIO NOBTOPHOM HapaboTku n genaet
COOTBETCTBYIOLLErO XapaKTepa NpMPOAHO UCMONMHEHHbIN AyBAMKaT TON e AyLIn.
KoTopbIl Tak Xe NpUpoaHO U3biIMAETCS U Bblpa>kaeTcsi MOBTOPHO rae-HMbyaob B MHOM
cpene, oS Yero cyuwecTByeT HakonuTenbHasa 6a3a Takux eguHUL, KoTopas
nepeoYnLLLaeTCss UCKYCCTBEHHO.

Ha 6anaHce camon npmpoabl 3eMn, Tak Ha3biBAEMOro, COCTOSIHUS COBONCTBEHHOCTH
AYLIN NPOCTO He NpPeayCMOTPEHO, U NPAKTUYECKN NMPUPOLHO OHa MOXXeT cbpackiBaTb
CBOE COCTOSIHNE, LeSIMKOM U MOSHOCTbIO NOAYMHAACH 3aKOHY MPUPOAHOro
pacLuenneHns nam NnpoayKToBOro pacnaja BellecTBa.

Tak 4TO0, bor cBoeobpa3HO YepnaeT HallM Co3peBatoLLIMe OyLIN U nepecensieT nx B
WHble MeCTa, TEM CaMbIM pPacCLLINPSAS KOCMUYECKWN 3aCeNIeHHOEe NMPOCTPaHCTBO 1 Aenas
Hawy umeBmnnsayuto bosee 3aLMULEHHON CO CTOPOHbLI CAMOro KOCMOCa, HEXXEeNn To
MOXXeT 6bITb MPOCTO NMPUPOAHO.

BoT, 4TO Takoe cyLiecTBa 1 6onee KOHKPeTHO Aylla. KoHeYyHo »xe, B 04HOW TakoW BOT
r/laBe BCEro He pacCKa)kellb W, MOXXHO CKa3aTb, TOJIKOM He 00bSACHULb.

Ho noHATHe Kakoe-To BCe e gaetcs n Bce bonee YCJIOKHAETCA B CBOEM
npenogHoLleHnn, B NTOre Bblpa>KadacCb B hNanbHenwem MnpocCTO HayKOVI nee
npaBWJibHbIM BOCNPUATNEM.

BmecTe c TeM CyLiecTByeT U, TaK Ha3blBaeMasd, MHOIroypoBHeBasd 3allinTa OYLIN.

9T0, TaK Ha3blBaeMbIl, COCTaB Te€X CaMblX BEKTOPOB, 4YTO Bbiin cobpaHbl MPUPOAHO OT
KONIM4YecTBa N306/IMYEHHbIX XXU3HEN Ha 3eMJie Mo COCTaBy OAHOPOLAHbLIX OPraHNU3MOoB U
Bblpa>keHbl e ANHNYHO B CaMO KOCMUYECKON cpefe.



Ka>KabIn BEKTOP - 3TO PAaKTMUYECKM MPOXKUTASA KEM-TO HaCbILLEeHHaa peasbHOCTAMMN
>KV3Hb UM ero aylwa, 4To Tak MU3epHO HamoJIHAEeTCS, HECMOTPS Ha CBOW A0BOJIbHO
OJINHHbIE MPOXXUTbIe roAbl NPU CaMON HaTypPabHOWM XXN3HW.

MXU3Hb CaMoro BellecTBa N0BOJ/IbHO CKOPOTEYHA B YC/IOBUAX 3€MHOM BEAOMOCTH, a
NOTOMY OHa Tak BbICTPO yneTy4ynBaeTcs, BbipaXkasiCb HENOCPEACTBEHHO B roAax.

KTO NoHAN 3TO - Xxopowo. KTo HeT - MyCTb OCBaMBaeT HayKky Adafee.

CyTb O0aHHOIO Bblpa>XeHNA 3aKJII04aeTCAd B CJieAytoLeEM.

Ka>xabln 4enoBek - Mno-cBoemMy Kakoe-TO KOHKpPeTHO nobbiToe BO BpeMeHNn CJ10>XKeHn4
BeuecTBO. IMeHHO ero 3apsan No3nuMoOHNPYET NN KilaCcCnuumnpyeT a1eMeHT camon
XKN3HN NI ee NpoaoJIXKNTENIbHOCTb.

Yem npo4vyHee BeWEeCTBO - TEM COOTBETCTBEHHO, AJIMHHEE U COCTaB WK nepuog,
HaTypaJIbHOW XXU3HW.

3aHuManAcb ncesnooboralleHneMm, To eCTb BblJIaBIMBAHUEM CTPOr0 NCKYCCTBEHHON
BENNYNHbI NOA0OHOr0, Yy4eHble He NMPUHMMAOT BO BHUMaHME BCEro NLb OAHOrO.

YTo cama npupona CnoXxxeHus 6yﬂ,b KaKoro BelecTBa 3aJ10keHa B OCHOBE, TakK
Ha3blBaeMown, TepPMOANHAMUNKN KOCMNYECKOIo BpalleHNA OKO10AAEPHBLIX 3JTIEKTPOHOB.
To eCTb, Ha OCHOBE, TaKk 0603HAa4YeHHOro, reKTonackasabHOro AaBieHus, 4OCTNYb
KOTOpPOro B 06bIKHOBEHHO 3€MHbIX yCNnoBUAX nNpoCcTto HEBO3MOXXKHO.

Takum obpa3oM, caMo BeLlecTBO obpa3lyeTcsa U AOMOJIHAETCS TOJIbKO B KOCMUYECKN
3aKOHCEPBUPOBAHHbIX YC/IOBUSX N UMEET CBOKO BEJIMYNHY MOPSAKOBOro cONMxeHuns
6yab KakKux eaunHuL,.

Hapylwas 3eMHble NOPSAAKN TAaKOro CJI0OXKEHUS, Mbl HECKOJIbKO NPOoAJIEBaeM CBOKO
>XN3Hb, HO NNLLb Ha Nepunoa, Tak Ha3blBAEMOro, Nosypacnaja, 4To AJINTCSA OYEHb
Hepnosro, n6o obpasoBaHHbie TakMM 06pa3oM TaKoro Nnopsiaka HoBble COEAUHEHUS
ABNISOTCHA CAMLIKOM XPYMKUMKU MO CMbICSY CBOEro obLiero cocTosaHus.

Llenecoobpa3HOCTbIO JAaHHOIO TeYeHus sBunack bbl paspaboTka CTpPoro
NOTEHLUMANbHON JIMHUM NOA4a4YM CBEPXU30TEPMNYECKOro Terna Ha Kakyo-1mbo HOBYO



NceBaOMNOBEPXHOCTb, MPUOBPETEHHYIO B CAMOM KOCMOCE.

To eCcTb, hakKTn4eckn pa3paboTka HOBOW CUCTEMbI, NOA0OHON CONHEYHOW, HAa OCHOBE
KOTOPOMN N BO3MOXXHbl NOA0OHbIE MaHMNYAALNN.

Ho BCe 3T0 noka /nilb aHTacTUKa U A0 TaKMX TEXHOOMMYECKNX MEPEBOOPYIKEHWUA,
KakK roBOpuUTCS, UATU U NATU. YTO 3HAYNUT, HEOBXOAMMO M3yYaTb HayKy MO-HOBOMY U
Bbly>KVNBAaTb UMEHHO Te CBeJleHNs, KOTopble AeNCTBUTE/IbHO HEOOX0AUMbI, a He Te,
4YTO 3aTOPMAXKMBAIOT Hall yM.

Bo BCAKOW XapaKTEPHOCTM AYyLLUN €eCTb CBOW CTPOro KOHCEPBATUBHbIE eanHNLIbI. NX
COCTOSIHNE UMEHYETCS KOHCTaHTaMun BpeMeHn. IMEHHO OHW COCTaBIAIOT Ty CaMyto
BblLLEO3Ha4YeHHY0 6a30BY0 OCHOBY U ABNSIOTCS MPAKTUYECKM UCMOSTHUMbIM
3/1eMEeHTOM XXWU3HWN Ha caMon 3eMie.

B uesnom no gaHHOMY BOMPOCY BCE U MOXKHO MepexoanTb K obLiemy
3aKJI04YNTENbHOMY ONpPeneneHmio.

NTak, MOMEHT CaMOW XXN3HWN B ee HaTypPaJibHY0 (PaKTUYECKN Bblpa)KeHHY0 rogamMm
BE/IMYNHY 3aBUCUT HAMPSMYIO OT XapakKTepa C/I0XXEHUsi CaMOW AYyLIW, KaK OCHOBHOWN
COCTaB/IAIOLWLEN ee CNOXKEHNSA 1 npeacTasasowen cobon snag xapaktepHo AobbiToro,
KOCMUYECKUN CTEepUJIbHOro BeLecTBa.

Takmum o6pa3oMm, Ha OCHOBE BblLLEYKAa3aHHOI0 MOXKHO caesniaTb OAUNH NPaKTUYeCKNin
BbIBOL.

MpooneHne XXMU3HU Ha 3eMJie - eCTb peLlleHne NpPoaJIeHNA XNU3HU OYyLUN B npenenax
JJ,OI'IyCTVIMOIZ BEJIMNYNHbLI €€ Pa3BUTUA Ha 6a3e KOCMUYECKN aKTUBHOM N HYaCTUYHO
BaKyI'IOpeHHOVI CNCTEeMbI CO CBOUM H6a30BbIM 3/1EMEHTOM npenoctaB/ieHNAa cBeToTErnJa.

Pa3BuUTMe COCTaBa BellecTBa, NpeacTaBAsAIOWEr0 HEMNOCPEACTBEHHO 31EMEHT AYyLUN
LEeSIMKOM W MOJSIHOCTbIO 3aBUCUT OT NPUPOAHO CHOPMUPOBAHHbBIX ANS 3TOr0 YCA0BUIA U
obuiero coctaBa NpUCyTCTBUS eAUHUL, CAaMOW Cpefbl CTPOroro KOCMMYeCcKoro
HamMoJIHEHUS.

EcTecTBEHHbIM 1 CaMblM Ba>XHbIM, TaK CKa3aTb, XMBbIM HaNoJIHEHNEM ABNAETCA
npucywaa 3emne, Tak o6o3HavyeHHas, KpucTanamsaumsa e MHUL, BELWECTB CaMo



3eMHOW cpefbl, 4TO ropa3fo paclnpseT Takme BO3SMOXXHOCTU N yBeNn4nBaeT PakTop
noboro npncoeanHeEHNs B COCTaBE Y>Ke HAaKOMJIEHHOro BelWwecTBa, Aeslas ero Taknum
obpa3om 6onee akTUBHLIM N 6onee HeAOCTYMNHbLIM AN19 CBOEr0 MOJIEKYIAPHOIO
corslacoBaHus UK nocneaywowero nepeopMmMpoBaHnUsa B COCTaBe CaMoW
KOCMMNYECKON MOJIEKYbI.

Ha 3ToM 3Tan fONONHUTENbHOIrO PAaCCMOTPEHMSA CTPOEHNSA Hallen AyLIN 3aBepLUeH U
MO>XHO NepexoanTb K cieaylolemMy MmaTepuany.

34ecCb XKe 0CTaeTCs AOMOJIHUTb TOJIbKO TO, 4TO CaMun BellecTBa UM YKa3aHHbIe Bbille
AYyLWW - eCTb BMOJIHE XXUBblE€ CyLLEeCTBa C TOYKWU 3pEeHMNS CaMOro KoCMocCa, Masio HaMun
N3Yy4YEeHHOro 1 NMPakTUYeCKn HE OCBOEHHOI0 B TOM Nopsake, 4To n Heobxoamm Ons
Hawero ke 6,1aronosiy4HOro pa3BuTuUS B AaJIbHENLLEM.

(naBa 2. CornacoBaHue

Konb peyb 3aluna o BewecTBax, TO 0 HAX U NPoAo/»KMM. Kak 6bl HU CKy4Ha bblna
TeMa 471 MHOIrMX, Aa u ANa MeHs B TOM yucne, nbo Bce 370 C TPYAOM U3 rOJI0BbI
nobbiBaeTCs, BCe Xe OHa HeobxoAMMa UK TEOPETUYECKN BaXKHa, MPUYEM MMEHHO Ha
HaCTOALMNA MOMEHT BPEMEHMN.

npO,D,yKTI/IBHO paccblJlad 3TN 3HaHUA, A KaK Obl 3aKkNaabiBato OCHOBY HOBOMY
OBUXEHUIO, NMA KOTOPOMY BIMOJIHE MOXXHO Oornpeane/inTb, Kak >X1U3Hb, néo, npexzae
BCero, Ha 3To BC€ MMEHHO N HaleJieHOo.

KpoMe 3Toro, Mbl BCe TeM CaMbiM oboraliaemM Hall yM, YTO HEMPEMEHHO pacTeT,
yBJlIeKasiCb NogobHOro poaa YTeHMEM 1 3aCTaBASET UCHepnbiBaTb y)Xe Ans cebs Bce
6onee HOBbIE 3HAHUA.

Tak 3akNnagblBaeTcs MaTepuanbHaa 6a3a yma, 4TO B NepeBode Ha si3blK BELLEeCTBa
6yaoeT uMeTb BN CaMOro BellecTBa B KaKUX-TO NpeacTaBIeHHbIX MPUPOAHO
eaNHNLAaX.

NTak, peyb B ODaHHOW rnase NnonaeT 0, TaK Ha3blBaeMbIX, COrjlacoBaHUSAX, a TO4YHee, 0
0encTBun, Tak 0603HaYEeHHOr O, pagnocorjacyrouero as1ieKTpoHa, BXoaALero njin



npmxogsLiero co CtTopoHbl B COCTaB aTOMa BelwecTBa.

ELLle CO LWKONIbHOM CKaMbX HaM U3BECTHO BCeM 0byCTPOCTBO aTOMa U ero CTpPyKTypa
cogep)xaHus. I3BeCTHO TakXXe 1 TO, 4TO Ha opbuTe TOro caMoro sapa MMeeTcs
CONEepPXKaLLNIACS SNEeKTPOH, BblAe/IEHHbIA U3 TOro CaMoro siapa Aas ero Xxe
LLesiecoobpasHOro coxpaHeHus.

3TO OAUNH N BapnaHTOB, TaK Ha3biIBaeMOIo, COXpaHeHn4d BeLleCTBa B camomn cpepne.

MNpenenbHO BUAMMas KapTUHA C TOYKUN 3PEHNSA HAaCcToAWMX NpubopoB MOXeT
OTCNeXNBaTb B MoJie 3peHns BCero oanH, obxoaawmm opbuTy anekTpoH. Ha camom
Xe [ienie UX NpuUcyTCTBYEeT HECKOJIbKO M B LIEJIOM KOJINYECTBO MOXET A0OXOAUTb A0,
TakK Ha3blBAEMOro, YMCia CaMopa3psaaHOCTM CaMoro sigpa.

To ecTb, PAaKTUYECKN 3TO paspyLleHne CTPOEHUA aTOMa N BOBIeYeHNe ero
BHYTPEHHUX CTPYKTYP WU NPUCYLLNX eMY eANHUL, B Kakoe-n1bo npupoaHo-
HaANpUpoaHOe CoeANHEHMe.

To ecTb, 94p0, Kak Obl 3aLLNLIAACL, BbiAenseT Bce 6onbliue CBOMX YacTuL B BUae
3/IEKTPOHOB M B KOHLIE KOHLIOB, oclabnaeT camo cebsi 4O TaKoW CTerneHn, KoTopas
npucyLla paspyLleHnio pusndeckoro obycTponcTaa.

B Takom cilydae, HaCTynaetT MOMEHT, TakK Ha3blBaeMow, nepmnogHoOCTM Nnn pacnaga
A4pa aTOMa Ha ee CJlaravwne eanHnubl nan B LL.eJ1IOM, Ha BEKTOpPa.

Cuna agpa MmeeT CTPOro Bblpa>XeHHY NOoTeHUMaIbHY0 BEJIMYNHY, TO eCTb OHa
ncHmcideMma, a 3Ha4duT, nepnogmn4HoO Bblpar>KaeMa TeéM CaMbliM PagnonpoayKTUBHbLIM
SJIEKTPOHOM, YTO U BblAENAETCA Ha op6|/|Ty Ona ero crnaceHms.

Takum obpa3oMm, cnaraemMas BesiMd4MHa sapa aToMa ABASETCS, N0 CYyTU, KONIMYECTBOM
BblOEJIEHHbIX U3 HEe PaAnN031IEKTPOHOB CO CBOEN eCTEeCTBEHHON MOoAYyNsaUMen Nnu
4YacCTOTOMN.

N3 5TOoro BbiBOA, 4TO NO YacToTe KosiebaHUn Unn BblAeNeHn N 3J1IEKTPOHOB MOXHO
BroJiHe onpeneyintb COCTodHMe CaMoro d44pa atoMa UJjian npenctaBJieHHOro M
BelwecTBa. 114 3Toro nmwb Heobxoammo co3gaTb YC/oBUA TaKOro BblaeneHna nnn
CcoOTBEeTCTBEHHO CO30aTb ornpengesieHHoe gaByieHNne, okasaHHOe Ha CaMO BeLleCTBO.



B none agpa camoro atomMa noMmMMo NpPUCYTCTBYOLLEr0 OCHOBHOIO eCTb U, Tak
Ha3blBaeMbl, PaanoCOraacyowmm 3/1IeKTPOH.

OH obpa3yeTcs OT NOCTOSAHHOIO ABMXXEHUA 0pbnTaibHO HACLILWEHHOrO 3/1IEKTPOHA
NN 3NEKTPOHOB, €C/IN X Cpa3y HECKOJIbKO, Kak CBOeobpa3HbIf CriaB UM SMUCCUSA
BbICOKOYACTOTHbIX KoniebaHun.

CBoeobpa3Ho, 3TO TakXe MOXXHO 0603Ha4YnTb Harapom opbuTanbHOM
NPOCTPAHCTBEHHOCTUN B BUAE MPAKTUYECKN TaKoro »ke, cobpaHHOro no Kpoxam
pPaAn0O3N1EeKTPOHA, HO C HauMeHbLlen opbuTasibHON 3HAYNMOCTbIO.

To ecTb, 3TOT, A0OLITLIN B pe3y/ibTaTe BpaLleHNs Nan MOAYNSLNOHHOM YacTOoThl
KonebaHun, aNeKTPOH NPaKTUYECKN Manov4acTOTEH N B OCHOBE CBOEN MMEET TOJIbKO
PYyHKLMIO pagmnoyYacToTHOro cbepexxeHus.

OH MeHee HacbIlWeH CoOCTaBOM CaMoro A40pa N HanMeHee 3HepreTn4yeH, 41o JaeT eMy
NMpaBo BCTYMaTb B KOHTAKT C NHbIM COlMN1acCyrownm 3J1IEKTPOHOM y>Xe MHOIo Bnaa Nin
COCTaBa BelleCTBa.

Taknm ob6pa3oM, Ha 6a3e NOYBEHHbLIX UM HAarapHbIX BblAEEHUI B chepax
COXpaHeHus aaepHbIX OCHOB (opbuTanbHbIX FpaHMLax) 06pa3yoTca AOMONHUTESNbHbIE
BEJINYMHbI, KOTOPblE PEryINPYIOT MPUTOK HOBbIX BUAOB CMJ1 SHEPT A U BCTyNatoT
HernocpenCcTBEHHO B KOHTAKT APYr C APYFrOM Npu MaKCMMaJsibHOM BO36Y>XAEHWN, YTO
pPaBHO COOTBETCTBYET BO3SHMKHOBEHMIO BUAA KAaKOro-n11Mbo BHELUIHEIKOHOMNYECKOrr 0
AaBneHns cpenbl.

OTcroaa, BbIBOL.

Paguocornacyouwmin 3N1eKTPOH - 3TO AOMNOJIHUTESIbHO BblAE/IEHHAs UK
obpa3oBaBLUAACS B pe3ysibTaTe AesATe/IbHOCTU OCHOBHOMO PaAno31eKTPoHa (Mnu
OCHOBHbIX, Y>Ke Bbl€JIeHHbIX PaAn03/IEKTPOHOB), PerjaMeHTMpytoLWas cam npowecc
COCTOSIHMSA siApa aToOMa 4YacToTa, cnocobHas K, Tak Ha3blIBAaeEMOMY,
peoKoMOMHMPOBAHHOMY B3aMMOLENCTBUIO C NPEeACTaBUTENSIMUA NHbIX BELLLECTB U B
LLeJIOM CaMol cpefbl COCTOSIHUS, NPeACTaB/IEHHON CKOMMEeHNEM Kakux-n1mbo BeLlecTs.

iIMes B cBOE OCHOBE ABUXXEHUS TOJIbKO NPOAYKTUBHO HACLILLEHHYIO BEJINYUHY UK,
TaK Ha3bIBAaeMY!0, TOJIKATEbHYIO CUJ1y OT 06LLEro ABMXEHUSA CYLLLEeCTBYIOLLNX Ha
opbuTe PafnNo31eKTPOHOB, YKa3aHHas YacToTa B BUAE TAKOIro e nopska 3/1eKTPoHa



CcnocobHa B3aMMOAeNCTBOBAThb HAMPSAMYIO C YacTULLAMU U BEKTOPaMM CaMoro aToma
BellecTBa Kak CBOero, Tak U Apyroro nopsaka.

PaKTUYeCKU, 3TO BblIPa>KeHo abconoTHO He|7|Tpaan0|7| nosvumen n 3aMeTHo
CHUXXEHHOW 3HepFETI/I‘-IeCKOI7I cocTasasloLLEeN O6paBOBaHHOFO Padno3/1EKTPOHaA.

Bo BCex hYHKLUMAX 3aLUNTbI SHEPreTUYeckoro cbepexxeHunsa Yymucna aTomMa
HabtoNalTCA NPOLLEeCChl, TaK Ha3bIBAEMOro, BblaeneHns pagnocbeperatoLero Yncna.

TakuM 4YMCIOM U SABNAETCSH CaMoobpa30BaHHbIN MO XO4Y ABUXEHUS UHbIX
PafNO03/IEKTPOHOB BbllLIE YKAa3aHHbIN 3NEKTPOH, N OH XXe SBAsSeTCs PYHKUNEN
BEKTOpaJibHOro cbepexxeHns B Csly4ae SSBHOro pacnaja BellecTBa Uan paspyLleHuns
sipa ero atomMa. Hakannmeas B cebe, Tak Ha3blBaeMbI, pacxof sHeproTenna,
pPaANOCOrnacyoLIniA 3IEKTPOH caM o cebe Ha4YnHaeT NpeacTaBNATb CaMO BELLLECTBO
WA €ero aToM B CaMOM MeJib4allleM 3/1eKTPOHHO CMOOY/IMPOBAaHHOM BUAe.

To eCTb, 3TO Kak Obl MUHN-A40PO0, nNoaMeHAwLwee Ha BpeMAa OCHOBHYIO BEJIMHUNHY U
dABJidoeecsd B TO XXe BpeMsa ero COXpaHHOI7I BeJIMYNHON, TaK KakK camMo no cebe He
Y4aCTBYET B rMnpoueccax obbeanHeHns nnm BCeuenbHoro pa3pywieHuns.

Tem caMbIiM obecrneymBaeTCcs caMa COXpPaHHOCTb B Cpefe BelleCcTBa KakK TaKOBOIo, 1
no MoayJibHOMY CJIOXKEHUIO CaMbIX MeNbYanllinx 4YacTuL, BNocaeacTBUN BOCCO3AaeTCs
y>Ke CaMO BeLleCTBO C COOTBETCTBYWOLLUNM CTPpOEHNEM €ro aTOMa.

NTaK, Mbl UMeeM pacxo4HO-MOAYIbHYO BEJINYUHY, TaK Ha3blBAEMOW, ryOuHbI
BELLEeCTBa, YTO paBHO COOTBETCTBYET €ro HaMMeHbLUEMY 3HAYEeHUIO,
npencTaB/IEHHOMY NPUPOAHO HEMOCPEACTBEHHO B 1060 NpakTUYeCcKon cpee.

3T0, KaK roBOpMTCH TO, 4TO N TpeboBanocb AOKa3aThb.

To eCcTb, Mbl 0OHAPYXXWUJIN TY CaMyt0 MU3EPHYI0 YaCTb MPOCTPAHCTBA, KOTOPas MOXeT
CYLLLeCTBOBATb pa3fesibHO N MHOrouUesibHO, ecin 6paTb BO BHUMAHNE CaM MOMEHT
6ynyulero CloXXeHus CocTaBa BellecTBa.

ToT e pagnocornacyrLlnii 3N1eKTPOH MOXXHO BroJsiHe 0603HAa4YNTb 3KOHOMUYECKUM
6anaHcoM BpeMeHU 1toboro TBOPMMOro B Cpejie BELEeCTBA M ero XXe MOXXHO OTHEeCTU
NPOCTO K COCTaBYy siipa aToOMa, MMEeILLEro B CBOEM Bbipa)keHUn Hanbonee 3HaYUMYyLO



BEJINHNHY.

B 4eM e 3aKN4aeTCcsa camMa OesaTes/IbHOCTb YKa3aHHOro paanossieKTpoHa U Ha 4eM
OCHOBaHa ero CcorsjlacoBaHHOCTb B CJ/ly4ae B3auMOOENCTBUSA C BELWECTBOM UHOIo
nopsanka?

Obpa3ywmincsa B nopsgKke HEKOTOPON CUHXPOHU3AUUN CUbI BbITECHEHUSA 94pa aTOMa
N HENOCPEACTBEHHO BblAESIEHHOW SHEPreTU4eCcKon MoLm ero opbuTanbHbIX
3J/IeKTPOHOB, TaK Ha3blBaeMbIl, PaANOCOrJIaCyOWNA SNEKTPOH ABASAETCA /IEMEHTOM
OTKPbLITOr0 B3auMOAENCTBUSA C 1tobor BCTPEYHOW Cpeaon 1 CaMuM Coraacyrowmm
3BeHOM B obLien uenn conyTCcTBMA AaHHOMY npoLeccy.

To eCTb, paKTUYECKN OH NMpencTaBasgeT cCaMO BelleCTBO B NOPAAKAX ero NcHUcieHuns
N NpaKTU4eCKn CpaBHMNBAET CWJibl SHEPreTn4eckoro B3aMMOOencTBUA B cjllydae
SABHOIO UM TECHOro cbnmxeHuns.

Takum obpa3om, Nnpupoda B CBOEN cpene Kak bbl MeeT cpa3y ABe UM HECKOJIbKO
NPUCYTCTBYIOLWNX TakKUX BEJINYMH, 4TO COM3MEPHO pacrnonaraiT ceonMun banaHcamu
cun n, nnbo oTArowaloT NpeacTaB/eHHOe NMN BELLEeCTBO, TO eCTb MPUCOEONHAT YTO-
To, b0 camMmum NPUCOEANHSAIOTCHA K COCTaBy MHOro, 6osee MOLWHOro aHepreTu4ecKu.

Cam npouecc Takoro cpaBHmMBaHMA Nian o4eBNAOHOIO BblpaBHUBaAHUA SHEPreTn4eCcKnx
NMMMYJIbCOB N €CTb COorjiacoBaHme, 410 npucyLlie nMeHHoO JaHHOMY BUAY 3J1EKTPOHaA.

Mpouecc rmapoakyCTUYeCcKoro B3aMMoaencTBms, KOMM No-HaACTOSALLLEMY U SABNSETCS
BbllLeyKa3aHHOEe AEeNCTBUE, N eCTb Bblpa)KeHWe CUJbl PaANOCOriacyoLero 3JIeKTPoHa
B MopsiiKe ero npupoaHOro NnpMMeHeHus.

30eCb HY>XHO Y4YUTbIBATb C/ieaytollee, YTo CaMu siapa aTOMOB Npu KakoM-n1mbo
0b6beIMHEeHN B COCTAB MHOIO BeLLLIeCTBa BapuaTUYEeCKN He Y4acTBYIOT.

NHa4e roeops, 3almMLLascb OT NoA0OHOro, OHM pa3pyLUalTCs WU pacnagalTcs 4o
BEKTOPOB, NPeAoCTaB/Isisi MPaBO y4acTUs B npoLecce yka3zaHHoro obbeanHeHmns
WMEHHO COrslacyroLlieMy paano3/IeKTPOHY, Kak TOMY e ANHCTBEHHO MaJIOMy OMOPHOMY
3BEHY, KOTopoe CNocobHO K TaKOMYy B3aMMOAENCTBUIO B CUJI€ OKA3AHHOIo U
Bblpa>XEHHOr 0 [aBJIeHNs CaMOro BeLlecTBa.



To eCcTb, (haKTUYECKUN - Ta caMaa MesibYanLas 4yactuua obnagaet yHKUmen
CTepuIbHOCTW pacrnajalowerocs BelwecTsa, NpeacTaB/IfgeT BCe ero KkadyecTsa 1
NPUPOLHO NCXOOHbIe e NHULLbI.

MMeHHO NOTOMY OHa UMeHyeTCAa Uan obo3HavaeTcsa SNIEKTPOHHO CMO,EI,yJ'II/IpOBaHHOVI,
TaK Kak cama no cebe cnaraema uns ewe 6onee HaMMeHbLLINX eANHNULL, npepgnojiaraemMo
obo3HavYaeMmbIx, Kak KpuntoreHn4yeckmne T14roebie BeLleCTBa.

Bce 310 - Tak 0603Ha4YeHHas, HayKa MeTadu3mnKa, CyTb KOTOPOM 3aKJlo4eHa B
BblBeOEHNN NnpenesioB OCAraeMoCT HaMeHbLUNUX NPUPOLAHO BbiPaXKeHHbIX BEJINYUH.

MMeHHO K TOMY NOOBOAATCHA B CBOUX NOPALKAX ,El,pO6HO-‘-II/ICJ'IeHHbIe MaTeMaTun4yeckune
paobl U NMEHHO IO TON MPUYNHE CaMa, TakK o603HaYeHHas, BbiCLLIAa MaTeMaTUKa
DoJ/HKHa bbIThb nepecmMmoTpeHa, n B 4aCTHOCTU, B YKa3aHHOM pa3geJie.

BOT, 4TO Takoe Mo CYyTW PaANOCOrIacyoLNA 3NEeKTPOH, U OH XK€ MO CMbICY
PaOnNoCOXPaHSIOLLINA NMO-CBOEMY CaMO BeLLLECTBO B cocTaBe cebs camoro.

Bce 310 Menb4anwas reoMeTpus NPOCTPaHCTBA. TOro, KOTOPOro Mbl NPakKTUYeCKN He
BNOMM, a TOJIbKO MHOI Oa MNMponyckaem 4epes cebs, BAbiXas U BblAblXas KaKyPO-J'II/I6O
YacCTunLy Halwero sosgyxa.

EcTecTBeHHO, Takue NpoLecchl MPONCXOAAT U B CTPOro KOCMUYECKON cpeae namn
6o51ee OTKPbITON NPOCTPAHCTBEHHO, @ TakK)XXe B FMAPOCKOMNYECKON, YTO 3HAYNUT,
BaKyYyYMHO 3aKyMNMOpPEeHHOW B npeaenax KakMx-To rpaHuL,.

Takum 06pa3om, B LieSIOM, COr/lacoOBaHNE - eCTb NPOLLECC MOCTOSHHOIO CONMXKEHNS 1
NPaKTUYECKOro NPMPOAHOIro CPABHUBAHUS MeX Ay NpeacTaBAAoLWLNMN BeLLLeCcTBa
PaANOCOrNacyoLWmMMM 3NeKTPOHAMIN C Liesblo onpeaesieHns gajibHenlwero nyTm cammx
BELLLeCTB B UX NpeacTaB/eHHOM NPUPOAHO BUaE.

Tak Ha3blBaeMas, AeMONeKyNsaUns B JAaHHOM MPoLLecce OTCYTCTBYET, U peib MOXET
NOTW TOJNILKO O FEKTOCKOMMYECKOro XapakTepa npoLeccax, BO3HMKAOLWNX
NPUCYTCTBEHHO B Ntobon cpee.

Ha 3ToM KpaTKoe 03HaKOMJIeHME C NPeACTaB/IEHHON YaCTbio MeTaPn3NKN 3aBEpPLLUEHO
N NepexoanM B CNefytoLlyto rnaBy, rae CMOXXeM NoroBopuTb 0 6onee NpocTbiX



Belwlax, bonee-meHee NOHATHbLIX OJ19 BCEX OAHOBPEMEHHO, TEM CaMbIM MpenocTaBnNAs
BO3MOXXHOCTb HECKOJIbKO NMepeaoxHyThb HalleMy yMYy N Ha BpeMs BbIcBO6oANTLCSA OT,
TaK Ha3blBAaeMoON, Nepnoanyeckom 3aBmcumMocTn. YT1o obo3HavaeT npouecc AeIMMOCTH
BellecTBa, Kak HeobxoAMmMoro camoMy OopraHm3My npouecca Ans AajibHeunwero
pa3BUTUSA BCEro Hallero MO3roBoro annaparTa.

[(naBa 3. TpeTbs Be/INYNHA CTYNEHN

Kak v roBopun s, peyb B 3TOW raBe NonaeT HECKOJIbKO O APYroM 1, B obLiemM-To,
6yneT Mano 3aTparnmBaTb XXWU3Hb HAM MaJlo U3BECTHYIO, C/IaratoLLyOCa U3 YacTuL, 1
KaKux-TO TaM aTOMOB.

[Mo-HacToAWeMYy XO0Tenoch Obl noroBopmMTb O HalWX C BaMW AejlaX, TaK CKa3aTb,
6onee XXN3HEeHHbIX U B 4HaCTHOCTU, 0 BbITOBLIX UK O0BbIAEHHbIX.

Bo MHOromM Takoro poga CHOCKM HaBesiHbl CaMOW OKpy>XatloLwen enCTBUTENbHOCTLIO,
HO, KTO 3HaeT 3TO TOYHO? BO3MOXXHO, TaK OHO U A0JIKHO BbITb UK CKAaAbIBAaTLCA MO
CaMOM XXWN3HW, 4TOObI, KaK FOBOPUTCSH, TEOPUA HE pacxoamniacb C NPaKTUKON.

Bce Mbl OT TOro TOJIbKO BbIUrpbiBaeM, b0, Kak He roBopu, a NMPOBEPEHHOEe BPpEMEHEM,
Bcerga BbirnaauT 6onee ybeantenbHbIM.

CoBpeMeHHOoe NCKYCCTBO, Tak 0603HAYeHHOr o0, JIXKeopaTopCcTBa HACTOJIbKO NMPOYHO
3aKPEnoCTUI0Ch B HALLEM CO3HAHUK, YTO U3bSATb NOPON 4TO-NMbO 13 yXKe
NPakKTUYeCKN 0bnxXoaHbIX CIOBONPEAIOKEHUI HE NPeaACTaBISeTCS BO3MOXXHbIM.

N 3To no-HacTosaweMy guiemMmmMma BpeMeHu, nbo 4yenoseyecknn YM TaK YCTPOEH, 4YTO
OYEeHb TSAXKENI0 N3bIMaeT N3 CBOEN MaMATHN MPO4YHO YJIOKMBLUEECA N 3aK/laAblBa€T
coBepLeHHO nMHoe, KaK KaKyl-TO YaCTuuly HOBOIO Mo CyTW BelleCTBa.

KoHeL, 03HaKOMUTEsIbHOro (pparMeHTa.
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