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O6bwee  noHssmue uepapxuu c/loxHocmu
noseosnsiem cenadums pasHuuy Mexay
MoOHSIMUSIMU ~ MPUPOOHbIX  3aKOHO8  «KOCHOU
Mamepuu», 6uoso2uyecKkumu U obujecmeeHHbIMU
omHoweHusiMmu. OmKpblIeaemcsi 803MOXXHOCMb
y4yecmb enusiHue Habnro0amersisi Ha onucbieaemMble
uMm cucmembl. Tak, npomueopeque MexJdy
o6beKmueHbIM U Ccyb6bLeKkmueHbIM  06JIUKOM
epeMeHU pewaemcs npedcmassieHUeM e2o 8 sude
omHoweHud, a He 3a0aHHbIX Hayan.

lMoka3aHo, YmMoO MoJILKO 8 peasiu3auuu uepapxuu
omHouweHul 803MOXHO nosiesieHue u
onpedesieHUe 06 bLEKMos, 3aKOHO8. JTrobas
CywHocmb 6He OmHoWweHuli He ornpedeseHa,
ecesleHHOU @He pa3eumusi He cyuwecmeyem.

Ocobo pasbuparomcsi  e3aumodelicmeusi U
napadokcbl KeaHmoeo20 Mupa, [pPomueopeyusi
mepmMoOUHaMU4YecKux onucaxull, mecHo
cesizaHHble C KOHUenuusMu ePeMeHU U eJIusiHuUsl
Habnrodamerns.
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Heo6xoauMoe BBeJleHH e

B XVII Bexke ycunusMM ~ 3HAMEHUTBIX  €CTECTBOMCIIBITATENEH  eauHast
HaTypdunocodpust pasznenunack Ha €CTECTBEHHOHAYYHBIE AMCUUIUIMHBI M COOCTBEHHO
¢unocodpuro. He okazanoch Uis HUX €IUHONW TEMbI, OTHOCHTEIHLHO KOTOPOH MOXKHO OBIIO
ObI ¥ OOBSICHATH PE3YNbTaThl OTJACIBHBIX SKCIIEPUMEHTOB, U IMBITATHCS OOBSCHUTH MUP Kak
nenoe. B nanHo# paboTre cienaHa MONBITKAa HAUTH Ha OCHOBE HAYYHBIX, MATEMaTHUYECKUX
pa3paboToK O0OIIMe NPUHIMIEI, TPUMEHEHHE KOTOPBIX NPUBOJUT U K OOBSICHEHHUIO
(dbeHoMeHa BpeMeHH, U 3aKOHOB MPHUPOJIBI, M, YIYUTHIBAs €ANHCTBEHHOCTh HAIIero MHpa, K
yUeTy BIMSHUS HaONIIOaTessi, YeJoBeKa B KapTHHEe Mupo3faHus. OKa3aloch BO3MOXKHBIM
BHOBb COOpaTh Hay4yHble W (QWIOCOQPCKHE TEMBI TOJ E€AWHBIMU IPEICTABICHUSIMA
Hatypdmiocodun, cobpats Garogaps pe3ylibTaTaM COBPEMEHHON HAYKH.

3amedy, ecnu OBl MOXHO OBUIO B PACCMOTPEHHH CJIOXHBIX TeM OOOUTHCH
MPUBBIYHBIMHA OBITOBBIMH TIOHSITHSIMH, TO W ONpEACICHHE BPEMEHH, MECTa YeIOBEKa B
MPUPO/Ie, U Mpodee, U IpoUee - Bce ObUTO ObI 4Y€TKO COPMYIMPOBAHO €IIe B APEBHOCTH, HA
3ape NUBWJIM3AINY, B KpaliHeM citydae punocodamu [Ipesneit ['pennn, a eciu Ob1 ¥ T 9TO —
TO YIOYCTUJIM, Y>K TOYHO MPEJCTaBUTEIN HEMEIKON Kiaccuyeckoi ¢uiiocodun paccTaBUin
Ob1 Bce mo mecTaMm. OAHAaKO pa3HOOOPAa3HBIX OTBETOB Ha «IIPOKJISATHIE BOIMPOCHI OBITHS
OCTaeTcsi HE MEHbIEe, YeM 4YMCIO TeX, KTo uX 3amgaer. [loatomy s MmOCTpOoeHHi, s
BBIBOJIOB U OTBETOB OJHO3HAUHBIX, OOBEKTUBHBIX, B JIaHHOW pabOTe HCIOJB3YIOTCS HE
npeanouTeHus oaHoro ¢uiaocoda mwin Guaocodckoil KO, a HAPaOOTKH THICSY U THICSY
uccienoBaTenielf, padoTaroumux B cdepe eCTeCTBEHHBIX HayK, IJie CYIIECTBYET Ba)KHAs
O0COOCHHOCTh — HaKOIUICHHE HOBBIX 3HAHWM Ha (yHIaMEHTE MPEAbIAYIINX U UX MpOBEpKa
OTBITHBIM MyTeM. Takke W B JaHHOW paboTe MOCIeI0BaTEIbHO CTPOUTCS CBOEOOpa3HBIMA
KapKac IpeICTaBIeHU, OOUIUX Ui BCEeX SIBJICHHI HaIIero MHUpa.

YuuteiBas pa3HOOOpasue Hay4yHbIX [AUCUUIUIMH, 3aTPOHYTBIX B KHHUTE, HIDKE
MIPUBEACHBI KpaTKUE OMUCAHUS TJaB Ui TOTO, YTOOBI MOKHO OBLIO MPOCIETUTH B IIEIOM
NPUHLUIBI, TMPUBOIAIIME K MOCTPOCHHIO (DU3NYECKUX, XUMHUYECKUX, OMOIOTHYECKUX
KOHCTPYKIUH.

B I'maBe 1 HeckoJpKO OOLIMX IPUMEPOB AEMOHCTPUPYIOT ONKUCAHUE OJTHOTO U TOTO XK€

COOBITHS C Pa3HbIX ypOBHCfI cinoxHoct. C 0ojiee BBICOKOTO YPOBH: COOBITHIO MOJKET



IIPUIKCHIBATHCSA CBOOOJHBIM IapaMeTp, 3aBUCSILIUI, Halpumep, oT HaOmwonatens. Taxoit
npuHumn Hazad TI'C.

Hanee, B I'maBe 2 OyayT mocTpoeHbl apu(METHUECKHE OTHOLICHHS Ha OCHOBE
HEpapXUH CIOXKHOCTH. X04y 00paTUTh BHUMAaHUE HA TO, YTO OCOOCHHOCTH MPOCTHIX YHCEIN
3[I€Ch BBIBOJATCS, (T€Ma MPOCTBHIX YHCEN XOPOIIO HM3BECTHA B HAYYHO - MOMYJSPHOM
JTUTEpaType).

B Ilpunoxenne k I7aBe 2 BbIHECEHBI pacCykJeHUS 00 HCHOJb30BaHUU
MaTeMaTHYEeCKUX aKCHOM, KOTOpBIE OKa3bIBAIOTCS aHAJIOTOM «BIUSHUS HaOIroAaTesns» B
¢uzuke. Xouy oOpaTWTh BHUMaHHE Ha BbIBOJ OO0 OTHOCUTEIILHOM XapakTepe MOHSITUS
«OCCKOHEUHOCTEY», CHICIIAaHHBIA TaM.

B I'maBe 3 nokassIBaroTCsl MOCTPOEHUS, IPUBOASALINE — MPU YBETUUYEHUHN CIOXKHOCTH,

K ONpeJICNICHHIO TPOCTpaHcTBa. TpexMepHOe POCTPAHCTBO TOTA HE OTICIbHASI CYIIHOCTb,
a CJIeJICTBUE OTHOIICHUI OMPEICICHHOTO YPOBHS CII0KHOCTH.

B Ilpunoxenun x I'maBe 3 nmaercst kpaTkuil 0030p HEKOTOPHIX BBIBOJOB Teopuu
buzmveckux cTpykTyp npodeccopa Kymakosa, HCMOJIB3yeMBIX B JAHHOU padoTe.
I'maBa 4 mokasbIBaeT, Kak yCJIOBHE JalbHEHIIIEro MOBBIIICHUS CI0XHOCTU MPUBOIUT K

MOSIBICHUIO HOBBIX IMapaMETPOB, IMOCIIEIOBATEIBHO OIMPEACISIONIUX T0JIe, JIOKAIbHBIC
MaTepuagbHbIE TOYKH, X B3aUMOJCHCTBUE MO 3akoHaM HbI0TOHA (KOTOpBIE B 3TOM CiTydae
BBIBOJISITCS, & HE TIOCTYJIUPYIOTCS).

[Ipunoxxenne k ['maBe 4 MOCBAIIEHO CIEACTBUAM U3 JOTHYSCKON HE3aMKHYTOCTH 2-TO
3akoHa HrroToHa

I'maBa 5 mnocBslleHa HCCIENOBAHHUIO elle 0oJiee BBICOKOH CIIOXKHOCTH, BJIHSHHUE
KOTOPOM Ha «HBIOTOHOBCKHE» OTHOIICHUS MPUBOIUT K IMOSBICHUIO CBOOOJHOTO IMapamMerpa
SHTPOIIHH.

B HpI/IJ'IO)KeHI/II/I K DTOH TaBe INOKAa3aHO, 9YTO MOXHO BBIBECTH, a HC IIOCTYJIMPOBATH
HepBHﬁ u BTOpOﬁ 3aKOHBbI TCPMOJMHAMMHKHU.
Tonpko B I'mase 6 yAaceTcs HO,I[OﬁTH K CJI0XXHOCTH, B KOTOpOﬁ OIIPCACIIACTCA IMapaMeTp

«BPEMD). HpI/IXOI[I/ITCﬂ BBOJUTH CJIOM BPEMCHHM — IJISI KaXXIOI'0 YPOBHS CIOXHOCTH CBOM,
TaK, I «HBKOTOHOBCKOI'0» YPOBHS — clion 06paTI/IMOFO ImapamMeTrpa BpPEMCHH, JIA
«3HTpOHPII>iHOFO» - OTJIIMYArOIICro IOJIOKCHHUA CUCTCMBI, U TaK OaJICC.

B Ilpunoxxenun k ['naBe 6 paccMOTpeHbI IPUUKHBI 00Pa30BaHUS «CTPENl BpEMEHU», -
TEPMOJIMHAMUYECKON, CBETOBOM U MPOYHUX.
B I'maBe 7 ucnonp3yeMble paHee MOHATHS O YBEJIMUEHHUHN CI0KHOCTH (HOPMYIHPYIOTCS

B BUJE OJHOTO YCIOBHs, cBoeoOpa3zHoro BceoOmiero «Harmero 3akona». Mcmosib3yembrit

MIPUHIUAIT TI'C oxa3piBaeTcs YCJIOBUCM €TO CAUHCTBCHHOCTH.



I'maBa 8 mocsimiena GopmynmupoBaHuio (PU3HUECKUX, B OOIIEM cllydae MPHUPOTHBIX
3aKOHOB, KaK CJEICTBHUS CYIIECTBOBAHUS pPA3JIMYHBIX YPOBHEW CIIOKHOCTU. [IpuHIMI
CUMMETPUHU MOSIBISAECTCS MPU PACCMOTPEHUHU MapaMETPOB PA3HBIX YPOBHEW CIOXKHOCTH. M3
IIPEJICTaBICHUM O MPOCTPAHCTBE, KaK YPOBHE CJIOKHOCTHU M npuHimnoB TI'C, nomydarorcs
(bu3HyecKre 3aKOHBI COXpaHCHHUS.

B TnaBe 9 paccmoTpeHO BIHMSHHE CIOXHBIX — BBIIIE YPOBHS IPOCTPAHCTBA,
OTHOIIIEHUN Ha 00Jee MPOCThIE, «IOTMPOCTPAHCTBEHHBIE». DTO MPUBOJUT K TOHATHUSIM
HEOMPEICICHHOCTH TIOJIO)KEHHUSI B  MPOCTPAHCTBE, MPUHLUMIHAIBHO HEYCTPaHUMOMU
BEPOSITHOCTH B ONMCAaHWM, KBAHTOBAHHOCTH OTHOILICHWN HU3KUMX YypoBHeill. Torma
HEOOBIYHOCTh BETMYMH MUKPOMHUPA OKAa3bIBAETCS CIEACTBUEM 0o0Jiee MPOCTHIX OTHOIICHUH,
a He MOHATHUS pa3Mepa.

[Ipunoxenne k [7maBe 9 nmaer MNONBITKY ONUCAaTh OTHOIIEHWE, NPUBOJAIIEE K
rpaBUTAIUH.
B T'maBe 10 mnokaspiBaeTcs OTHOCHUTEIBHOCTH IPEACTABICHUN O NPUYUHHOCTH,

ACTCPMHUHU3ME, 00BEKTUBHOCTH.

I'maBa 11 mnocBdmeHa AaJdbHEWNIEMY YBEIMYEHUIO CIOKHOCTH. I[lokazaHo, 4TO
npejcTaBieHre o MHGoOpMaluu Haubosee XOpOoIIo MOIXOAUT JUIsl MapaMeTpa CIeayroIIero
ypoBHS, T1ie onpenensercs cucrema JJHK/momymsiiust.

B TmaBe 12 cTpouTcs pJanbHeWmiee yciaoxkHeHHE Onaromapsi  ObICTpOMY
0e3MHEPLUUOHHOMY  (DPJIEKTPOXMMHYECKHE CHUTHAJbI B MO3re) Iepedopy BapUaHTOB
OTHOIICHUI HU3IIUX YPOBHEH [UIsl AaJTbHEHIIEro YBEIHUEHUS CI0KHOCTH. DTO MPUBOIUT K
(GhopMHUPOBAHMIO CO3HAHUS U OOIIECTBAa KAK HEOTHEMJIEMBIX YacTel JAHHOTO YPOBHSI.

I'maBa 13 3aKk0OHOMEpHO MOCBAIIEHA HUCIIOJIB30BAHUIO MOJyYEHHBIX paHee pe3yabTaToB
O JMYHOCTH KaK IapaMeTpe YPOBHsS CIOXHOCTH JJsi HM3y4eHHs] BOMpoca O CBOOOJE
JTUYHOCTH.

B T'maBe 14 c mno3unuii uepapxuu CIOXKHOCTH pa3OuparoTcsi OCOOEHHOCTH U
BO3MOXHBIE YCIIEXU T'YMAaHUTAPHBIX HAYK U GUI0CcOPUN.

15-g I'maBa cyMMHpyeT clieJlaHHbIE paHee BBIBOJIBI 11 BO3MOKHOTO OTBETA Ha camble
M3BECTHBIE (PUIOCOPCKUE BOIIPOCHI.

Hakonern, B ['naBe 16 nemnaercst eCTeCTBEHHBIN 1IAr - PACCMOTPEHUE THIOTETHYECKUX,
0oJiee CIOKHBIX (A7 HAC) YPOBHEH JTMYHOCTHOM, OOIIECTBEHHOW OpraHu3aIiy, BILUIOTH IO

a0COJIFOTHOM CIOXKHOCTH.



B 3axiroueHuu BKpaTiie pacCMaTPHUBAIOTCS OCHOBHBIC TIOJIOKEHUS M BBIBOJIBI PAOOTHI,
YKa3bIBaeTCsl HA BO3MOXKHBIE MpPEACKa3aHusl, CICAYIOIIME U3 JIaHHOTO KOHCTPYMPOBAHMS
MIPUPOJIHBIX U COIMATBHBIX OTHOIIICHUH.

Kak BugHO, TEMBl TIUVIaB IOBTOPSIIOT HMEPAPXUYECKHM  POCT  CIIOKHOCTH,
COCTABJISIOIIUNA OCHOBY JAHHOTO PACCMOTPEHMsI, TaK YTO MCKIIOUUTHh OJHY WJIM HECKOJBKO
W3 HHUX, KaKk Obl HE ObUIM OHM CJIOXKHBI (MM TUIOXO HAIMCaHbl), Helb3s. Haneroch, 4To B
m000M  cllyyae TPOYTEHHWE HJTOW KHUTH TIO3BOJUT OIEHHUTh OCHOBHYIO  HJEIO,
JEMOHCTPHUPYIONIYI0 BO3MOXHOCTh €JIMHOTO IOAXO0Ja K HEPApXUU OTHOIIEHWW HAaIIero

MUpA.



I'1aBa 1 CBo60AHBIE MAapaMeTPhbI
Baxnoii npo6iemoii B onpeneneHnn peHOMEHa BPEMEHH SIBIISCTCS y4ET SBHOTO HIIU

HESIBHOTO BJIMSIHUS HaOmtonarens. J[edCTBUTEIIBHO, C OJJHOW CTOPOHBI TAaKYIO CYITHOCTh KaK
BpEeMsl JTIFOAM BBOJAT JUISl OPTAHU3AIMH CBOCH JCSITEIBHOCTH, MPH PadOTe ¢ TEXHUICCKUMU
MPHUCIIOCOONCHUSAMH, IS ONMUCAHHUS TPOIECCOB, B TOM 4YHUCJIC OHOJIOTHYECKUX U
COIMANILHBIX, HCIOJB3YIOT B ONPEICIICHUH TEPUOJIOB CBOSH JKWM3HH. Bo3HHKaeT
MpEACTABICHUE, YTO BpPEMsi BBOJIMM MBI, 3TO TOJBKO BiUsHUE HaOmiomarens. C apyroi
CTOPOHBI, MOHSATHE 3TO MPOHU3BIBAET BCE TOUYHBIEC HAYKH, UCTIOJIB3YETCS BO BCEM ONMUCAHUU
BCEJICHHOW -  3BE€3J000pa30BaHUM U HYKIEOCHHTE3€, CHHTE3€ OENKOB M XHMHUYECKUX
coemuaeHui. [IpoGieMa B TOM, YTO HMCKIIIOUECHHE BIHMSHUS HAaONIOAATENs €CTh OCHOBA JUIsI
MoJlyueHus: 1 00paboTKu 00bEKTUBHOM MH(popMaluu o npupoae. OTHOBPEMEHHO MPH ATOM
0e3 HaOmomaTesnsi BpOJie HE MPOSBISETCS CaMOJOCTaTOYHOCTh BPEMEHH, 00S3aTEIBHO «HA
3aJlHEM IIJIaHEe» BO3HMKAaeT JIMOO BHECEHHbI H3BHE MOMEHT Hauajga OTcyeTa, JuOo
CpaBHEHME HE BIMSIONINX APYT Ha Jpyra MpoleccoB, HAPUMEpP X0/1a YaCOB U HCCIEAYEeMOT0
neiictBus. Kaxercs, 94To Takoil ayann3M, Mpyd KOTOPOM BpeMs OJHOBPEMEHHO CYObEKTHBHO,
a, 3HAYMUT, 3aBUCUT OT HaOmOJaTeNs, HO TMpPU 3TOM OOBEKTUBHO, €CTh SIBHBIH U
HEpa3pelnuMbIi Mapaiokc.

Opnako B ¢uU3MKe €CTh MPHUMEPHI, KOTJa OJUH M TOT K€ MPOIECC OMUCHIBACTCS IO0-
pa3HOMY C pa3HBIX CUCTEM OTCUETa TaK, YTO B OJJHOM CIIy4ae OH BBIMJISAUT MOJBEP>KEHHBIM
BIUSIHUIO HAOMIOJaTens, a B JIPyrOM — BIIOJIHE OOBEKTHUBHOW 3ajjaueil ¢ eAMHCTBEHHBIM
pemienueM. Hampumep, 3TO omucaHue TpPaBUTALIMOHHOTO MaHEBpa, - IPUEMA, YacTo
HCIO0JIb3YeMOT0 aBTOMATUYECKUMU MEXIUTaHETHhIMU cTaHIusAMHE - AMC B nonete k JlyHe u
wianetaM. [Ipu npoxone AMC psiiom ¢ maaHeToi, HeOeCHOe TeNo MPUTSKEHHUEM U3MEHSET
OpOUTY CTaHIIMH, 3HAUUTEIHHO YCKOPUB WJIM 3aTOPMO3UB ee NoJeT. [Ipu 3ToM HEeT HUKaKoro
JIOTIOTHUTEIBHOTO YCKOPEHHs, 3aTpaT SHEPruu, He MPOUCXOAUT HUKAKOTO HapyLICHUS
HEBECOMOCTH Ha OOpTy ammapaTa, OH caMm, TaK cKa3aTh, «HE B Kypce nema». B
TPaBUTALIMOHHOM MAaHEBpPE €CTh NPaBUJIO PABEHCTBA MOJYJS CKOPOCTEH 10 M TMocIie
COMMKEeHHs C TUIAaHETOW, - HaONIoaTeNb Ha IUIaHETe HEe YBUIUT U3MEHEHHS CKOPOCTH Y
MPUOTIDKAIOIIETOCS Vex U YIQISIOMIETOCS Vgux aliiapaTa, €CTh TOJBKO H3MEHEHHE ee
Hanpasienus (cm. Pumc. l.a)) — mpocras 3amawa nByx Ten. Ho ecnu mepedté K

TCJIMONCHTPUYUCCKMM KOOpAHWHATaM, Yy4€CTh €€ OAHY BECJIUYUHY — CKOPOCTH IBUIKCHUA
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caMOM IJIAaHETHI Vp; , TO 3aMETUM, YTO CKOPOCTb M3MEHWJIACh (OHAa MOYKET BO3PACTU WU
ymenpmuThesl). Ha Pucynke 1.6. mokasaHa BeKTOpHas auarpaMma Takoro oOMmeHa
YII0BBIME MOMEHTaMH. [IpH mpaBUIIbHOM TeOMETPHH COMMKEHUS (9TO Y)KE «UETIOBEUSCKHIA
¢baxTop» - moa kakuMm yriaom mnpuOmmkaercs AMC) rpaBUTallMOHHBI MaHEBp Y pa3HBIX
IUIAHET [03BOJISIET M3MEHUTh MOJY/b CKOPOCTM KOCMMYECKOTo ammapata oT 3 — 'y
Mepkypus, 1o 42 (!) - y HOnwutepa, pa3. IloBropio — 0e3 Kakoro-iu0o H3MEHEHUs
HEBECOMOCTH, YCKOpeHHs Ha OopTy anmaparta. Jlis mnepBoil, MIaHETOLUEHTPUUYECKOH,
CUCTeMbl 3Ty LU(]pPYy — HM3MEHEHHE CKOPOCTH, HUKAK HEJIb3s BBIUMCIUTH HCXOIS U3
MMEIOLUXCS JTaHHBIX, JJI HEEe 3TO MapaMeTp, HE3aBUCHUMBIM OT BBOJAMMBIX YCIOBHUH, Tak
CKazaTb, ¢BOOOAHBIH mapamerp. Bo BTopom ciydae, mpH 3alaHHOM BEKTOpPE CKOPOCTH

TI1aHeThl, Vegr U Vyoan OTIPEIETICHBI OJTHO3HAYHO.

Bugno, 4ro Takas pasHuua -
CIIEACTBHE ONMCAHMS IOJIETa C
MO3ULMI  0OoJjiee  CIIOKHOM
CHUCTEMBbI TEJHOLEHTPUUYECKOU

— AMC - nnagera — CoJHIIE,

10 CpaBHEHHIO C OoJee

Puc. 1.a - nmnaneronentpuueckas cucremMa oTcueTa :| Viy | = | Veus |

Puc. 1.0 - remmouentpuueckas cucrema, oOmeH yrnopivu | [TPOCTOU

MOMEHTAMH MIPUBOUT K YBEIMYECHUIO (B 3aBMCHUMOCTH OT YCIOBHii — MIAHETOIEHTPHHIECKOT, B
U YMEHBIIEHHIO) CKOPOCTH |Vyou;| yHOadeHWs MO CpPaBHEHHIO CO

cKOpocThio cOmmKeHus Vess| AMC u mmaHeTsl. KOTOPOU TPOUCXOJUT TOJIBKO

B3auMmoaeiictsue AMC - miaHera.
[MonyueHHass «100aBOYHAs» CKOPOCTb Vyoar SBISETCS XapaKTEPUCTUKOW Oosiee
c110KHOM CUCTEMBI ( Caenuo) TIO OTHOLICHHIO K MeHEE CIIOKHOM ( Craanem). MOXKHO 3amKCcaTh,
Cze}luo O/CnJmHem :> VydaJl *)1 (1.1)
Eme pa3 cTour MOAYEPKHYTh, YTO 3HAYCHUE Vyoun HUKAK HEIb3S TMOIYYHTH W3
[apaMeTPOB IUIAHETAPHOW CHUCTEMBI  Cuagnem , IUIA HEE 3TA CKOPOCTh — BBEICHHBIH
cBOGOIHBIH mapamerp. *)?
Ho ecnu Obl omuchiBaeMasi cuTyalusi Obiia Obl He Takoi odeBuaHOU? EcTh 1 y Hac

CIIC IpUMEpP, KOrJa MOABIACTCA HCKAA BCIIMYMUHA, IIPHU PAa3HBIX OIMCAHUAX OJTHO! CHUCTEMBI

L 30ect u danee, umobwr ne nymamu ¢ 0003HAYeHUAMU OeJleHUsl U 8bIYUMAHUSA, 3HAYKU O/ 6ydym 0bo3Hauame
OMHOWEHUS MeNCOY 08YMS PASHBIMU YPOBHAMU CLONCHOCU, 3HAYKU O- U O+ - OMHOWEHUSI 8 OOHOM YPOGHE
CLOdHCHOCTU.

2 Dmu onucanus, KoneuHo, Heb3s ceecmu Opye K Opy2y, Y HUX PA3HOE YUCIO KOOPOUHAM.
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B3aumojieiicTBuil? Camblii M3BECTHBIM IpuMep, noxanyil, [ — teopema bonbumana. Ilpu
nepexoje OT KHHEMAaTHYECKOI'O OINMCAHUSA CHUCTEMbl K CTATUCTHYECKOMY, HOSIBIISIETCA
MOHATHE POCTa BHTPOIMHU, ACTAIOLIEE SBOJIIOIHUIO JUHAMUYECKOM CHUCTEMBbI HEOOpaTHUMOM.
XoTs 3aKOHBI KMHEMAaTHKH BO BpeMeHH oOpatumbl. [losiBiisieTcst )elaHWe MOMCKATh, IO
AQHAJIOTUU C IPEIBbIIYLIIUM IIPUMEPOM, TY HEKYIO «CIOXHOCTb», 00JI€€ CI0KHYI CUCTEMY,
OTHOCHUTEJILHO KOTOPOH OINMMCAHUE B3aMMOJICUCTBUN M JAET HE3aMETHO JJI HAC WIMIITHUN»
napamMeTp, He CIEIYIOIIMH W3 Mpeaplaymero omucaHus (3To pasoOpaHo B [maBe 5
DHTpoONUs), Kak 3HaYCHUE V)oas HENB3S MOTYIUTH U3 YCIOBUH Craanem.

Ecte 1 apyras ouenp nmoxoxkas 3ajmada —napagokc neMoHa Makcsema. [lo ycioBusam
MBICJIEHHOTO OTIbITa HEKHM AEeMOH (YNpaBJISIIOIINI MEXaHM3M) HaXOIUTCS MEXIY IABYMs
COCy/IaMHU C HJieaJbHBIM T'a30M M MPOIMYCKAET B OJIUH U3 HUX TOJBKO OBICTPHIE MOJIEKYIIbI, B
Ipyroi — TOJBKO MeieHHble. [lockonpky Temmeparypa OIpenensercss HMMEHHO
KMHETUYECKON CKOPOCTBIO MOJIEKYJ, PE3YJIbTAT ACHCTBUN JAEMOHA ONPOBEpraer 2-ul 3aKOH
TEPMOJIMHAMUKH, O€3 3aTpaT 3HEpPTrUM MNepejaBas TEIuIo OT Oojiee XOJOTHOTo Teia Oosee
ropsueMy. [lo- BUIUMOMY, MMEHHO YYeT BJIMSHHUS JEMOHA HM3MEHSAET CUCTEMY TaK, 4TO
SHTPOMNUSL B COOOILIAIONIMXCA COCyJax IOHWXKAeTcs, TOorja Kak Oe3 JeMOHa Bce HJIET
COTJIACHO 3aKOHAaM T€PMOJAMHAMUKH.

B uyem ke ero BaumsHuMe? BBOAS BHYTPEHHIOIO 3HEPTUI0, SHTPONHUIO U ApPYyrue
(GyHKIMY, TEPMOJUHAMHKA HE MHTEPECYETCS MX MPHUPOJON M HE CBS3BIBAET UX C TEM, U3
KaKHX 4acTHUIl TeJIa COCTOAT, KaK B3aUMOJICHCTBYIOT MEXIY COOOI.

HNMeHHO neiicTBUs 1IeMOHA BMEIIMBAIOTCS BO «BHYTPEHHHUE Jeia» cucrteMbl. Kazamoch
Obl, B3aMOJICHCTBHS MEXy MOJIEKYJIaMHU OCTAIUCh 0€3 U3MEHEHUSs, B YIIPOILIEHHOM Cllydae
OHU IPEACTABUMBI IIPOCTO MATEPUATIBbHBIMU TOYKAMH, HA UX JIBH)KEHUE JEMOH HE BIIMSET.
EcTh TONBKO OAMH MOMEHT BMENIATENbCTBA — CUCTEMA C JIEMOHOM IOMEYAET MOJIEKYJIbI
ras3a, BBIACISA KaXAyl0, MyCTh Jake ABYMsSI MapKepaMu — ObIcTpo/MeieHHo. JleMOoH — eliie
OJIHO «M3MEpEHHUE», KaK B IIpeablaylieM npumepe. MiIMeHHo BKIIIOU€HHE B PACCMOTPEHUE €T0
BIIMSIHUS, JTONIOJIHUTEIBHOTO K KUHETUYECKUM B3aMMOJICHCTBUAM, IPUBOJUT K MAPATOKCY —
HapyLIEeHUIO BTOPOro Hayajla TepMoJuHaMHKH. [lapagokcy, KOTOporo HeT ajsi CUCTeMBbI 0e3
JIeMOHa, TaK YTO €ro BJMSHHE MOXHO TOX€ Ha3BaThb CBOEOOPAa3HbIM CBOOOIHBIM
rapamMeTpoOM.

[Ipu 3TOM, KaK TOJIBKO YYUTHIBAETCS, YTO MOJIEKYJIBI Ta3a SBJSAIOTCA 00Jiee CIOKHBIMU

O6pa3OBaHI/I${MI/I, 4EM CTaAJIKMBAromuecsa a0COJIIOTHO YIIpyru€ TO4YKH, 4TO CYHICCTBYCT CIIC
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CTENeHb CBOOOJBI B MX IOBEACHUHU, YTO OHU CaMU OyIyT HOCHUTENIEM CBOWCTBA, KOTOPOE
BbIIeJIsieT OJJHY MOJIEKYIy OT JPYroi, TO HUKAKOro AeMoHa MakcBeiia He TpeOyeTcs Juis
MOSIBIICHUSI BpoJe Obl OYEHb MaJOBEPOSTHBIX KOHCTPYKIHHA. [lpumep — mpu ocCThIBaHUH
BO3/yXa JI0 TOYKH POCHI TPOUCXOTUT KOHJCHCAIHS ITapOB BOJABI B TyMaH. JleliCTBUTENBHO, B
3TOM Cllydae «JIEMOH», PpAa3JCNSIONIMKA MOJEKYJIbl BO3JyXa M BOJIBI, MMEET H3BECTHOE
(U3NKO-XUMHYECKOE CBOMCTBO — BIIMSIHUE BOJOPOIHBIX CBS3EH, 0OBEINHSIIOMINX MOJICKYITBI
H>O B kamenpku mapa - KOJIOCCAIbHBIE OOpa30BaHUS, OOBEIUHSIONIUE TPUILTHAP/IBI
MoOJIeKyJ. BeposiTHOCTh MX CllydaifHOrO 0Opa3oBaHHsI HUYTOXXKHA, U HH OJWH JIEMOH He
CTIPaBUTCS C ITUM.

Tem He MeHee, Mbl 3TOMY SIBIICHUIO HE YAMBIAEMCS, XOTS BpOJIE CTOWUJIO Obl. DTO
MPUBBIYHO I HAC W MBI MBICIIEHHO OTHENSEM IPOIECChl «(PU3MUEcCKOro» ypOBHS OT
«XUMHYECKOTO0» (CBS3aHHOTO CO CTPOEHHWEM BEIIeCTBa), 3a0bIBasi O TOM, YTO MPHUPOJ]IA

e/MHa, U 6apbepsbl, eNsIINe €€, CYIECTBYIOT TOJIbKO B HallleM CO3HAHMH.

X A
A
X 10, 1| N, 1
0, 1 1 1
1
N, .,
)

0, 1 ’

1 +—7

Pucynok 1.2.a Heopuentupopanmsbiii Pucynok 1.2.6 Eciu oamn koen orpeska

orpe3ok — [0, 1] B aBymepHOM mpocTpanctBe (X,Y) | Oymer 3aduKcHpoBaH B JIBYMEpPHOHW  CHCTeMeE
He WMeeT JoKaiu3aiuu. EcTh TONbKO ofHa ero | koopmuHat, Hampumep 0, Kak oOlee Havaao, OTPE30K
XapaKTEePUCTHKA — JUTHHA. Oymer «pa3maszaH» [0 JBYMEpHO# ¢urype —
OKpYKHOCTH. He OmpenencHo MON0XKeHHe OCTAIBHBIX
ero «OMHOMEPHBIX» TOYeK. TOJbKO MpH (HUKCAIUH
BTOPOM KOOPJAMHATHI Ui TOYKH 1 HMMeEEeT CMBICT
FOBOPHTH O TIONIOKCHUH OTPe3Ka Ha 3aJIaHHOM
IUIOCKOCTH. J[0 3TOr0 €CTh TONBKO  BEPOSTHOCTH
HaxOJIeHus naHHoW Bemuuuabl [0, 1] B ToM wmiu
HHOM CEKTOpE Kpyra.

Eme npocroit mpumep — 3aman otpe3ok auuHO# [0, 1] Ha ogHOMepHO# mpsimoii. Ero
JUINHA — €ro €IMHCTBEHHas XapakTepucTtuka. Eciau «IIOMECTUTB» €ro B JBYMEPHOE
IIPOCTPAHCTBO (paccMaTpUBATh €ro C MO3UIMU JBYMEPHOTO MPOCTPAHCTBA), Ha MIOCKOCTb,
TO €ro NojoxkeHue OyJeT HEOJHO3HAYHBIM — cM. puc. 1.2.a. HeopueHTupoBaHHbII OTpe30K
OKa3bIBA€TCsl HEJIOKAIN30BaHHBIM B JBYMEPHOM IIPOCTPAHCTBE M TOBOPUTH O €rO
MOJIOKEHUH JI0 TOTO, KaK eMy (€ro KOHIIaM) KakuM —TO oOpa3oM OyneT NpHUIHCaHBI JBE

KOOPAWHATEI, OeccMBICIEHHO. MOKHO JAaXXe CKa3aTb, 4YTO €CTb BCPOATHOCTD HaAlTH €ro B
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0001 yacTu TIoCKoCTH. Ecim ske oTpe3ok cuuTarh 0TOOpakeHHEM HEKOEero mporiecca Tak,
YTO OJWH €ro KOHEl — OOBEKTHMBHOE HA4ajo, OMPEACTICHHOE W Ui CIOXHOCTH IBYX
KoopauHAT, - puc. 1.2.0., TO OTPE30K TakkKe HE OyIeT MMETh TOYHOW JIOKAIHM3aIMH B
JIBYMEpPUH, HO HE MO BCEMY IPOCTPAHCTBY, a MO (QHUIype Kpyra- OTPE30K OKaKETCs Kak ObI
pa3Mas3aHHbIM 10 KpYT'y pajuyca ero JUIMHBI, pa3 y HEro TOJbKO OJIHA 3Ta XapaKTEPUCTHKA.
Ero moso:kenme B JByMEpPUM — TOJIBKO BEPOSAITHOCTH HAXOXKJEHUS B TOM MWJIM HHOM
cerMeHTe Kpyra. B ¢usnueckoM mjaHe MMEHHO «pa3Ma3aHHBIMU» [0 HOBBIM
B3aUMOJICHCTBUSIM - CBOE€OOpa3HBIM O0NakoM, OyAyT MpeAcTaBisATbCA (U3HUECKUE
XapaKTEPUCTUKU C MO3ULUN O0JIee CI0KHON CTPYKTYpPhI B3aUMOACHCTBUH.

Hago oTMeruTh, YTO TOHSATHE «CIIOXKHOCTBY», KOTOpo€ OyaeT Jaiblie YacTo
YHOTPEONAThCS, HE SIBISIETCA KOJMYECTBEHHOM OIICHKOM TOM uim WHOW (u3nueckoit
CUTyalldd M HE COBIAJaeT ¢ Haubosee TMOMyISIPHOM B TEOPUHM CIOXKHBIX CHCTEM
KOJIMOTOPOBCKOW  (QJITOPUTMUYECKOM) CIOKHOCThIO. Takke TOHSATHE «CBOOOIHBIIN
napaMmeTp» O4YeHb II0X0KE€ Ha M3BECTHYI BEJIMYMHY «CTeNeHb CBoOOAbD». OnHako
MOCJIEHEE — XapPAKTEPUCTUKA MEXaHUYECKONW CHCTEMBI, a Pa3AeiICHHs] IPUPOIHBIX CHCTEM
Ha (Qu3MuecKue, XMMUYECKHE U NTPOUYNe HOCIT UCKYCCTBEHHBIN XapakTep. /lanee mokasaHo,
9YTO BO3MOXKHO HCIOJB30BATh MPEACTABICHHUS O CBOOOAHBIX Iapamerpax Uil pa3HbIX
CTPYKTYp, B TOM YHCJI€ HE NTOAJAIONINXCS MAaTEMaTHUECKOMY OITUCAHMIO.

Wrak, Ooyiee NPOCTBIM OTHOLICHUSIM IPUIIUCBHIBAIOTCS <JIMLIHHE», 3aBUCSILINE OT
CIIO)KHOM CHCTEMbI B3aUMOJCHUCTBUS, BeIMUYUHbI. Takoil mnpuHIMI, - BiIusHUE Oosee
CIIOKHOM CHCTEMBI B3aUMOJECHCTBHUN Ha MEHEE CIIOXKHYIO M, KaK CIEICTBHUE, IOSBICHHE
JIOTIOJIHUTENbHBIX XapaKTEPUCTUK, CBOOOJHBIX MapaMeTpoB — KaK CKOpocTh V B IEpPBOM
npumepe, B AanbHeieM Oyaer Ha3biBaTbes Teopueit I'C wnu npocto TI'C.

OTO OUEHb BaKHOE OTIMYHUE OT MPUBBIYHOTO MPEJICTABICHHS — HE 3aKOHBI (POPMUPYIOT
OTHOILIEHHS B IPUPOJHBIX CUCTEMAX, @ YPOBEHD CII0KHOCTH — 10 TI'C — 3aaeT Te nnu uHble
3aKOHBI (HOBBIE OTHOUICHUS, B3aMMOJICHCTBUsI). B OOJBIIMHCTBE IIaB Kak pa3 BBIBOJSATCS
3aKOHBI U3 YPOBHS CJIOKHOCTH OTHOLIEHMH. Taxke Takol MOAXOJ MO3BOJISET CAENATh €Ille
OMH BaXHBIH mar (moAgpoOHee eMy NOCBSIIEHbI IMOCIEIHHE TJaBbl) — YBEIMUYCHHE
CJI0’)KHOCTH OyJIeT pacCMOTPEHO Kak IMpoliecc, BKIIOYAOIKN 1 HabIoqaTes.

Jlns  BBIMOJHEHMsI A3TUX 3ajad B cledylomed rnaBe OyayT ¢opMaln3oBaHbI
npeJcTaBiIeHus 00 YpOBHSX CJIOXHOCTH, KOTOpbIe, Kak OyAeT MOKa3aHO, ONpPENesioT U

apI/I(bMCTI/ILICCKI/Ie OTHOIICHMA.
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I'1aBa 2. YpOBHH CJI0KHOCTH

IIpu cozmanum ctporoit Oasbl juist Marematuku B XIX Beke ycunusmu bouibliano,
Komm, Beliepmirpacca u psiza ApYyrux YY€HBIX MOHSTHE IBMXKEHHUS W BPEMEHU ObUIM
W3THAHBI W3 MaTeMaTukd. lloHsATHE «BenMUYMHA MpoOeraeT 3HAYEHUS...» - 3aMEHEHa Ha
OECKOHEYHO Mayioe TPHONMMKEHHE & U «IIOMEUICHHE MaTeMaTHYECKHMX TOYEeK BHYTPh
WHTEpBaNa». 3/1eCh TakkKe OyIyT 3agaBaTbCs TOJBKO OTHOIIEHUS, 0e3 Kakux — JH0o
«IBUKEHUI», 10 TE€X MOp, MOKA MOXKHO OYyIeT TOBOPUTH O CIOXHOCTH, TOCTATOYHOM IS
BBe/ICHUs Takoro noHsTus. Jlanee OyneT moka3aHo, YTO MOHSTHE CII0)KHOCTU U OTHOILIEHUN
MEXAY YPOBHSIMU CIIOXKHOCTH (320/1HO (GOPMYIHPYS 3TU MOHATHSA), BIOJHE JOCTATOYHBI JUIS
OIIPENENCHUsI MATEMaTUYECKUX OINepalui, M, B JAJIbHEUIIEM, OIPEAEICHUS TPEXMEPHOIO
MPOCTPAHCTBA, MAaTEPUATBHON TOYKH, ABWKEHUSA. Kak BHIHO M3 mMpUMEpPOB MPEIbIAyIIEH
IJIaBbl, MEPBBIA IIAr JUI1 3TOTO — HCIOJIB30BAaTh HMEPAPXUUYECKYI0 CHCTEMY OTHOLIEHUH,
HU3IINE 3JIEMEHTHI KOTOPOU SBJISETCS OCHOBOM JUIsl HOBBIX, HO HE CBOJATCS K HUM.

Xody 0co00 MOTYEpPKHYTh, 37€Chb HE CTPOUTCS HOBas MaTeMaTuka, TpeOyromas
aKCUOM M MHCTPYMEHTOB JIOTUKH. 3/1€Ch ITOKA3BIBACTCA, YTO MUHAMYM HOHSTHM, TAKHX KaK
YBEJIMUEHHUE CII0KHOCTH, IOCTATOYEH U ONPEICIICHUS TEX DIEMEHTOB, TEX OTHOILCHHUH,
KOTOpbIE OOBIYHO 3aJaloTCsA MOcCTynaTamu. Jlake TMOHSITHE IIyCTOTO MHOYKECTBa
(ucrionp3yeTcst HIDKE), HE 3a/aeTCs, a MPOSBISETCS Kak CJIEICTBHE HamOoJee MPOCTOro

OTHOIIICHMA.

I'oBOpst 0 pocTe CI0KHOCTH, IPUXOIUTCS BBECTH (BCE XK€, YBBI, IOCTYJIUPOBATh) CAaMOE
HEPBOE, HU3IIEE B HEPAPXMH, OTHOIIEHHE 1@ ypoBHS 4. DT0 Ga3uCHOE OTHOILEHHE, OTINIHE
OT HHMYTO, OT MYCTOTO MHOXXECTBa @. YXe Cpa3y MOHSATHE «OTHOILIEHHE» HEeO0OXO0IUMO
nosicauThb. OTHOIIEHHE Yero K yemy? B 1aHHOM cilydyae OTHOIIEHHE CYIIECTBOBAHUS YETO —
1100 K IyCTOMY MHOXKECTBY. 3aMeuy Takke, 00bEKT, B IPUHIUIIE XapaKTepU3yeTCsl HMEHHO
oTHomIeHussMU. He B3anMoeiicTByIoOIIast HU C 4eM, Bellb B cede, MPOCTO HE CYIECTBYET, IO
KpaliHell Mepe, HET OCHOBAaHUI TOBOPUTH O €€ CYIIECTBOBAHUH.

Kaxplii HOBBIM mapamerp *)° Torja sIBIsSETCS XapaKTEPUCTUKOM OTHOLIEHMs, Ooliee

CJIOKHOTO, HECBOJAUMOTO K IMMPCAbIAYIIHNM, XapaKTepHCTHKOﬁ HOBOI'O YPOBH:I. HOBTOMy

3 Hapdmemp - eenuvuna, snavenus KOMopoui CAyHCam ONs pasiuieHus S1eMEHMOE HeKOMOPO20 MHONCECIEA
Medicdy coboil. Imo usgecmuoe onpedeneHue 6noaHe noOXooum 01 pAccMampusaemvix npUMepos.
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Oy/leT HCIONb30BaThCs TMOHIATHE «YPOBEHb CIOKHOCTHY», 00Jiee TOYHOE OIpe/IeiIeHue
KOTOPOTO COPMYIUPOBAHO Jajiee.

Bei60op mapaMeTpoB Ha ypoBHE ‘A HeGOJbLION: MO0 @, IMbO0 €IMHCTBEHHBIA ‘a.
Moxuo 3amucate ‘Ao/g — (8, 'a) Hano oOpaTuTh BHMMaHME, Ha 3TOM YPOBHE HE
CYIIECTBYET pa3HBIX BEIMYMH ‘@, HET, HampuMep ‘ai U la.. JIusg 5TOro HYKHO, Kak
MUHHUMYM, €IIe OJHO OTHOIIEHHE, TI0 KOTOPOMY OHHU OTIMYAIOTCS.

[TosTOoMy 1151 HOBOM CIIO’KHOCTH BBOJIUTCS TTapaMeTp — HOBOE OTHOIIEHHUE, Oyiaroaaps
KOTOPOMY MMEET CMBICI TOBOPHTH 00 OTIMYMM DJIEMEHTOB ‘A Apyr oT apyra. 3amaercs
OTHOLIEHUE YPOBHSA °b | Gnarogapsi KOTOPOMY ONpPEAETIeHo oTanuue ‘a. To ecTh TONBKO C
ATOTO «YPOBHS CIOXKHOCTHY - JAJIbIIE OYAY 3TO CIIOBOCOUYETAHUE YIOTPEOISATh Oe3 KaBbIUEK,
HUMEET CMBICI TOBOpUThH O a1 u a2 . (al,a2,8) Wi, unaue (6, a,@) . Ilpu sTom moka
OIIpeleNeH0 TOJbKO HEPABEHCTBO ‘a1 # ‘a2 , TO €cTh TOJBKO OTIMYME APYT OT Apyra
3JIEMEHTOB, TIOCKOJIbKY JIPyTrHe 3HA4YCHUs ellle He 3aJlaHbl; He CYIIECTBYeT Hampumep, 3/4a
wiu a . [Ipy 5TOM mapaMeTpoM, OTJIMYAIONIMM ‘@1 OT ‘@2 MOKET ObITH TOJIBKO ‘@ — APyroro
Her. To ecTb — 1Mo Mepapxuu, ypoBeHb 25 coAepKUT TOJBLKO OTHOLIEHMs (4, a, aca). Bee

unble, Hanpumep (a+a+a+a) wan (10a) npocTo oTIMYAIOTCA OT 'a , M, 3HAUMT, B YpoBHE B

MeXay cO00i HEOTIIMYMMBI, PaBHBI.

BreunTanue Takke HE MOXKET OBITh 3a/IaHO, TOCKOJIbKY BBIYMTAaHHE BO3MOXHO HE
TOJIBKO TIPH OTIPENICIICHUH JIBYX PAa3HBIX YHCEJ, a elle IpU ydeTe He0OX0AUMOCTH OTAeIMTh
BEJIMYHHY, W3 KOTOPOH BBIYUTAIOT, OT TOH, KOTOPYIHO BBIYMTAIOT, OTMEHUTH MX
PABHONPABHOCTD, IIPHUITUCATH OJIHOW BO3MOXKHOCTH JIOTIOJIHUTEIILHOTO OTHOIICHHS.

DT0 BaXHBI MOMEHT. BblunTanue oOBIYHO OMpeAensieTcss Kak omepaius, oOpaTHas
CJIIO’KCHHIO: PA3HOCTBHIO JIBYX YHCENl 5 M 2 SBJSETCS HEM3BECTHAs W3 ypaBHeHUs 2+7=5.
OnHako B omepaly BBIYUTAHHS, B OTIMYME OT CIIOKEHUS (M YMHOXCHHS), YUCIIa HE
pPaBHOIIPABHBI, - HET KOMMYTATHBHOCTH, HET COXpaHEHHs pe3yibTaTa IpH IepeMeHe
cllaraeMbIX W MHOKUTeNeil: Hampumep 5 - 2 # 2 - 5 . Heo06xonumo TO, 4TO TO3BOJUT
BbIICJNTH 5 1K 2. To ecTh HE0OXOAUMO OINPEAETUTh HOBBIH YPOBEHb CIOKHOCTH — U 3TO
BAXHOE OTJIMYHME OT akcMoMaTuku apumeTruku.  COOTBETCTBEHHO W MOHATHE OOJbIIE —
MEHBbIIIE, OTPEIEIIEMOE N0 pe3yabTaTaM BBIYMTAHMSI, CYILIECTBYET TOKE TOJBKO IPU HOBOM
ypoBHE clokHOCTH. Hamo 3amarh emie 0JHO OTHOINEHHE YPOBHS B, KOTOpOe co3maercs

BMCCTC JIBYMS OTHOUICHUSAMHU — a4 U 7] (IlJ'ISI IMPOCTOTHIL BerHI/Iﬁ HHIACKC b2 nHorga 6YI[CT
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OIyCKAaThCS Y CHMBOJIOB OTHOLICHHIA), TOTa HA YPOBHE °B €ro OTHOINCHMS 6 YXKE MOTYT
OTJINYATHCS OJIMH OT JPYroTO U Ha §, W HA OTHOIIIEHUE MIEPBOTO Oasuca a.

Vposens 3B onpezenseT ABa pa3HbIX IEMEHTa: 61 U 02 (KaX bl U3 KOTOPHIX B CBOIO
ouepelb OTJIMYaeT @ OT a + @ WIM OT IyCTOro MHOXecTBa). TO ecTh, €CiaM 3aJaHo
OTHOIIEHHE YPOBHA °B — 3¢ M 0JHO TpeABIAYIIEro ypoBHs - #1, TO 3TO 3amaeT u 62 . U
HA000POT, MOKHO TOBOPUTH O CYMME JBYX Pa3HBIX OTHONICHWH @1 V 62 TaKUX, YTO OHU
OTIPEICTICHBI JIJIsl BEJTUYHUHBI 6 .

Hamo 3ameTuTh, BeMUYMHBI 6 OTHOCATCA K 0OO0Jiee POCTOMY YPOBHIO, T.€. YCJIOBHE
02:6A01 — CTaBUT DJEMEHTHl 6 B TOJYMHEHHOE TIOJIOKEHHUE, OMPELNsisi HCKOMYIO
AHTUKOMMYTaTUBHOCTb. [[eCTBUTENBHO, YE€pe3 6 MOXKHO 331aTh 0, MPU STOM MOXKET
OKa3aThCs, 4TO 6=0 — HO oOpaTHas ormeparss HeBO3MOKHA. Takke, €Clii  CYIIECTBYIOT
pasHble 01 U 02, TaKWe 4YTO O1 + 62 = @ TO dTa OINEpalus YXKe IMOJIPa3yMEBAET YPOBECHBb
cnokHOCTH °B. IMEHHO 5TO MO3BOJIAET 3a1aTh OTHOLIEHHsI 0OJIbIIe — MEHbINe, U, Jajee,
3a1aTh omepanuio BbrauTaHue. OmnpenereHsl TOTJAa W OTPUIATEIbHBIE YHWCTIA, YTO
€CTECTBEHHO — CHCTEMa OTHOILIEHHH YCIOXHUJIACh, IMOSBWINCH HOBBIE, HECBOJHMMBIE K
MIPEKHUM, DIIEMEHTHI.

C 3TOro MOMeHTa TOJIKO OIIPEIEIICHO YNOPsiA04eHHOe MHOKeCTBO. OOBIUHO MOHSATHE
YHOPSIIOYEHHOCTH 3a/1a€TCS aKCMOMATHYECKH, U3 HEro CIEIYIOT OIPENENICHHUs Oneparui
BBIUMTAHUA, JIEJICHUS U Jpyrue HEKOMMYTaTHBHbIE omepanuu. B pasOupaemom ciydae
YHOPSIIOYEHHOCTh OKAa3bIBAETCA CIEACTBUEM JAJIEKO HE TPUBUAIBHOW CUCTEMBI OTHOIIEHUH.

Taroke OTHOIIEHMS ypPOBHS °B MOryr ObITH pas[eleHbl Ha [Ba Kiacca — Te, IJis
KOTOPBIX HAXOAMUTCS XOTs Obl OJIHA BETMYMHA 6 U T€, JJI1 KOTOPBHIX €€ HeT, U 3TOT KiIace -
HOBOE€ OTHOIIEHUE «HOJIb». TOJBKO B 3TON CIIONKHOCTH YIAETCS ONPEACNIUTh HOJIb HE Kak
MyCTO€ MHOXECTBO (OTCYTCTBHE JIIOOBIX OTHOIIEHHWH), a KaK OTCYTCTBHE OTHOILIEHUMN

nanxoro yposus: 0 # ¢ ns °B.

Janee, eciiu 61 = a , TO CYIIECTBYEeT YHCIOBOW 3neMeHT D2 = ¢- @ B atom ciyuae
omnpenensercs 63, OTINYarOLIeecs Ha @ OT 62 U OJJHOBPEMEHHO Ha 2a oT ¢. Takue onepauuu
MOKHO TPOJOJDKMTH Jajee 10 TeX Mop, MoKa OTIMYMiA He Oyner, A0 Hyds; TO €CTh
copMHpPOBATh HATYpPaJbHbI psAd. 3aMedy — HATypaJbHBIH PsJl TOXKE HE MHTYUTHBHO

(bYH,Z[aMCHTaJ'H:Ha}I BCIIIb, a CIICACTBHUEC CUCTCMbI OTHOIIICHUM OMPpCACIICHHOTO YPOBHI.
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WNurtepecno, uro, B otiaumune oT akcuoM lleaHo («sa kaocowvim uuciom credyem
bonvwee yucno...» ...), HaTypaJdbHBIN P 3aJaeTCsl HE onepanuei NpubaBIeHHs eAUHUIII,
a Ha00OPOT — BO3HMKAET MPU OTHOIIEHUH 00Jiee CIIOKHOTO YUCIIOBOTO JJIEMEHTa K MEHee
CJI0HOMY — Iipy BblunTanuu (nmpunuun TI'C, kak roBopuiock B penplayiiei riaase). 1o —
CIIEZICTBUE  TIONYYECHUS  HEKOMMYTAaTUBHOCTH,  HEOOXOAMMOTO  JUIS  JIMHEWHOU
YHOPSAA0YEHHOCTH.

[TockosbKy OTHOIIEHHSI 6 3aal0TCsl JIFOOBIM BO3MOXHBIM TIepeOoOpoM H3 61 U 02,
HaTypaJIbHbIN psAJl NPEICTaBUM B BHJE JIMHUHU, TJ€ pa3Hble OTPE3KU (KpaTHbIE @ — MHOTO
MOKa HET) MEePEKPBIBAIOT JAPYr Apyra - c¢cM. Puc. 2.2, 4T0 mpeacTaBUMO B BHJE MPSMOM

(HaTypanbHOM MpsAMOIi), B oTiinuuKe ot puc.2.1.

(0,a)0,a a a

QX

Puc. 2.1 [na yposus cnoxnoctu 25 He Puc. 2.2 Bennumna \0,6\ Moxer ObITh
CYIIECTBYET MpPSAMOM, Ha KOTOPOM HaXOAWIHMCh OBl | MpEICTaBlicHA B BUAE (a+a)+a win 6+a, Takxe a=e-
YIIOPSOYEHHBIE OTHOLIEHHMS, OHH HE3aBUCMMBI | 6 . OTHOIIEHUS YPOBHA °B 3aBUCHMBI JpYr OT
JpYyr OT Jpyra — HeT BEJIMUUHBI, onpeelsonei ux | qpyra. Toraa oHM BBICTpaMBAaIOTCS B BUIE MPSIMOii
TOPSIIIOK. ¢ HyneM 1 o0mM (6a3uCHBIM) OTHOLICHHEM 4.

TonbKo ¢ ypoBHS B BO3MOMKHO TOCTABHTH KaKIOMY OTHOIIEHHIO @, 6, 6 OTPE3KH Ha
MPSIMO¥, pa3HUIIA B BEJIMYMHE KOTOPBIX 3PUTEIBHO BRIPAKACT Pa3HUIY MEX 1y HUMU. Toraa
MO>KHO TOBOPHUTH M O TOM, YTO 33J]aHbl YHACJIA WM, BEIPAKASCH 00JIee OCTOPOIKHO, YUCIOBBIC
OTHOIIEHHUS (JAHHOTO YPOBHS CJIO)KHOCTH ).

Cnemyer oOuYeHb BaXKHBIH BBIBOJ — KaKIO€ OTHOLIEHHWE YyPOBHA °B 3amaercs
BCEBO3MOXHBIM Ha0OpOM pa3HbIX 6 (Hampumep, 4 = 14 - 10 = 3+1 = 136 - 132...) Ho
OTIMYMS IaPAMETPOB YPOBHs 25 M IposBWINCH Glarogaps 3TOMy K€ HOBOMY HapaMeTpy 6.
Takum oOpa3om, MPOSICHIETCS ONMpeAeNieHHE YPOBHS CIOKHOCTH — KaXKJIbI 3JeMeHT Ooliee
BBICIICH CJIOKHOCTH 33JaeT AJIs HU3IIEr0 OTIMYUE €r0 dJIEMEHTOB APYr OT JAPyra U MOXKET
BKJIIOUaTh B ce0sl IOObIE BO3MOXKHBIE JIEMEHTHI, XapaKTepHble s Husmiero. Emie oaux

Ba)KHBI MOMEHT - B OOIIEH HepapXU4ecKol CHCTeMe MOAPa3yMeBAeTCs, YTO CYIIECTBYIOT
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BMeCTe ¥ OTHOILICHHS HOBOTO YPOBHS, U MPEXKHUE. — KaK B Buae (0, a, @) . Tak, oTHOLICHUS
ypoBHs 2B BKIIOYAIOT B c€0s M OTHOIIEHHS Oa3UCHBIX @ , U ITCTOTO MHOKECTBA .

MBI npUBBIKIIY, YTO, HAIPUMEDP, YHUCIO 15 0HOBPEMEHHO U OTIMYAETCS HA €AUHUILY
or 14 u 16, u sBIsAeTCS HATypaJbHBIM, W MpeACTaBUMO cymMmmon 13+2, , u sBuseTcs
coctaBHBIM 3X5 . OKa3pIBaeTcs, 3TH CBOKWCTBA 33aI0TCS TOCIIE0BATEIBHO Yepe3 CI0KHOCTD
oTHOIWeHUH. Jlng otamuus 15 Ha eauuuuy ot 14 wim 16 mocrarouno yposHs 26, s
BBITIOJTHEHUST ycinoBuid 16>15>14, HyXHO 3amaTh /JBa pPa3HBIX OTHOIICHUH, OIpENelsis

ypoBeHb °B. Tak 4To 3TH CBOHCTBA HEPABHOIPABHEL.

Teneps ecTh BO3MOXKHOCTD MOJOUTH K OTIPEICTCHUIO pallMOHATBHBIX yucen. C ypoBHs
‘I'  onpenensroTcs OTINYHEIE IPYT OT APYra 61 U 62 .
Bynyt 3aganpl He MPOCTO WX OTIAMYMS 4yepe3 JBa Oa3uca, - ITUM XapaKTEPU3YIOTCS

MpenbIAyIIUA YpOBEHb, a XapaKTepPUCTHKAa 3TOTO0 OTHOIIEHHWS K OJHOMY W3 4YHCEl 6 ,

¢dakTuyecku 100aBUTCS ellle OJIuH 0azuc

a o 61 62
° oo ° o> 6 B JIOTIOJIHEHWE K Oa3MCHOMY @ W K 0
(62-61) (KOTOpBIE XapaKTEPU30BAIM OTHOILECHUS
Puc. 2.3 Onpenenenue panmonanbHbpIX uncer. npepLIyIero yposss *B) . Beinenentoe

3HAYCHUE 61 WUTPACT POJIb HOBOTO 0asmca, M0 KOTOPOMY CPAaBHHMBAIOTCS YK€ HAaTypajbHbIC
JHCIIa.

2= (62— 61) 0/61

B Takom mpeicTaBiicHHH SBHO HE COJEP)KATCS BEJIMYHMHBI 6 M @, TO €CTh HE HYKHO
YCJIOBHE KPaTHOCTH & M @Oa JUIA HOBBIX OTHOIIEHHH, II03TOMY Ha YMCIOBOM MPSAMOW TOYKH
HOBBIX ITapaMETPOB MOT'YT HE COBIAJaTh C HATypaJbHBIMHU YnciaMu. [lapameTp 2 — ocTaToK
OT JIEJICHHA ¥ B OOIIEM CITydae He CBOJUTCS K HaTYpallbHbIM 6. Eciin 2 coBmamaer ¢ kakum —
100 HATypaIbHBIM YHCIIOM, TAKOE OTHOLIEHHUE SBJIAETCSA COCTABHBIM. [IpH 3TOM HMKaKUM
B3aMMHBIM TI€pe0OpOM 6 HeJb3s MOJayduTh 2. IloXoke Ha TO, Kak ObLIO MOJy4eHO
BBIYMTAHHE [T HATYPAIbHBIX YKCEIN, - B pa30UpacMOM Cllydae HOBBIM YPOBHEM CIIOKHOCTH
TaK)Ke 33J1aeTCsl HEKOMMYTATHBHOCTD JIBYX BEJIHUHUH (2 U 6), ¥ TOJBKO IMOITOMY OTIpe/ie/icHa
HOBast OTepaIus JIeICHHS.

ITpu 3amaHuu TakuM OOpa30M pAIMOHATBHBIX YHCET BHAHO, YTO JIFOOOE YHCIOBOE
OTHOIIIEHUE 2 MOYKET OBITh OTPE/ICIICHO JIIOOBIM Harepe;] 3aaHHbIM (OECKOHEYHBIM) YHCIIOM

HaOOpOB 61 , 62, 63 ... TIOCKOJBKY (62 —61) MOXeET OBITh YBENUYEHO (YMHOXXEHO) Jro0oe
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YHUCJIO pa3, Ha CTOJBKO K€, KaK U 61, YTO OCTAaBJSIET UX OTHOILIEeHUE npexxHuMm. Hampumep,
1=2/4=3/6=17/34=...

[Ipu sTOM CyliecTByeT €AMHCTBEHHOCTh PA3JIOKCHUSI - U3 62 /2 = 61 OJIHO3HAYHO
cienyer 62/61 =2 EIWHCTBEHHOCTb MOCTYAUPYETCs B apudMETUKE, 37€Ch MOCTYIUPOBAHUS
TOXE HE H30eXaTh, HO 3a7aH OyIeT OYeHb BAKHBIA MPUHIIMI, KOTOPBIM OYIET MOCTOSHHO
MIPUMEHSATHCS ISl IPYTUX YPOBHEH CIIOKHOCTH, - TPHUHIIUI HeoNpeaeJeHUusl CJI0KHOCTH:
9JIEMEHT HU3IIErO YPOBHS CJIOXKHOCTH HE COJIEPKHUT B ceOe dJieMeHT 0oJiee BBICIIEro, Wy,
MHaue C HEKOEro YpPOBHsS OTHOIIEHHMH "V Hesb3s ONpeNelNuTh dIeMEHTH ypoBHsA "1V n
BbIIE. B IPOTUBHOM Cllydae B OTHOIIEHHSX YPOBHA °B yikKe CONEPKHUTCA OTIMYUE MEKITY
BEJIMYMHAMHU OOJIBIICH CIOKHOCTU — 21 U 22 , HO 3TO 3HAYUT, YTO HET MEPAPXUU U KaXK]IbIi
YPOBEHb CJI0XKHOCTH CaM OIpeJiensieT 00Jee BBICOKUH.

Eme ogHo BakHOE ClIeICTBHME BBOJUMOTO YPOBHS— OIMPECIICHHUE SAMHUIILL. 3aTaHue
HATYpaJIbHBIX YMCEI OMPEICIIUIO HOJIb, 3[1ECh K€ OTHOIeHHEe 2 = (61 - 0)/61 1aeT enuHHUILY
*)4 KoHeuHO, Ha UKCIIOBOI MPAMOI OHA COBNAAET C OA3MCHBIM @ , HO SABJAETCA B OTINUKE
OT HEro0 3JIEMEHTOM CJOXHOCTH I, 3a7aeTcs OTHOINEHMEM OECKOHEYHOTO KOJIMYECTBA
HaTypaJIbHBIX YHCEI K caMuM cebe. *)°

Ba)kKHO OTMETHTB, YTO HA YPOBHE °B Bce umcna ABISIOTCS MPOCTBIMHU. JefCTBUTENBHO,
CJIOJKHOCTh, KOTOpas 3aJacT Olepaluy YMHOXEHHUS, JUIsl HUX €llle He omnpezaeseHa. Yucio
CTaHOBUTCSA JAPOOHBIM (M COCTaBHBIM) TOT[IA, KOTJa €CTh CJIOKHOCTh, C KOTOPO OHO MOKET
OBITh PA3NIOKEHO HA COMHOXKHUTENU. I MMEeeT CMBICT TOJIBKO MU CYIIECTBOBAHUU HOBOTO
OTHOIICHHUSI, ONIPEAEISAIONIETr0, B TOM YHUCIe, Mpoleaypy yMHOXKeHusi. Hanpumep — yucno 4
ABIIAETCA B CIOXKHOCTH °B TOJBKO CyMMOM/pasHULIEH OPYIMX LEIBIX YHCEIN, HaIpUMED
3+1=15-1/=...=4 U TonbKO NpHU cIOKHOCTH *I” CTAHOBUTCA €lle U cOCTaBHEIM 4= 2x2 To
ecTh uncio 4 yposus B u 4 yposus *I" 510 pasuble oTHomenusi. OHU IIPOCTO COBIIAJAIOT
Ha YUCIIOBOW MPSIMOM.

Eme pa3 ykaxy - B ONUCBIBAEMOM [OCTPOCHUM YHUCE] BaXXEH HMEHHO
MOCJIEI0BATEINbHBIN, TAK CKa3aTh, SBOJIOLIUOHHBIA OAXO0/ K MMOCTPOCHUIO UEPAPXUU YHCEIL.

Het u He MoXxeT 6BITB, - [0 YIIOMHUHACMOMY BbBIIIC MMPUHIUITY HCONIPCACICHUA CIIOKHOCTH,

4 Jleako 6udemv, wmo 6 npomMusHOM CIyude, 6036pauasc no uepapxuu Hasao x *A, napavemp *a oxaxcemcs
OpOOHBIM, Ye2o DblmMb He MOodicem.

5 ucnonvzosanue 20mo6020 yucaa — «edunuyb» 015 6oaee npocmwix yposueti °K u 3B npusooum — no TI'C, k
00pa306aHWI0 INEMEHINOE CMEUAHHBIX YpoeHell crodcHocmu — >°B | 225 - Ona Komopwlx HapyuleHa
HepPaziu4uMoCcnib MaKux eOuHuy ¢ 60jee 8bICOKUX YPOGHEl, MAK CKA3amb, HAPYUEHA CUMMEMPUSL.
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npaBuia B ypoBHE °B, KOTOpoe Kak — JIU0O0 3aaeT KaXI0MYy LEJIOMY YUCIy (6) PaBHOE eMy
cocraBHoe (2) . Ha ypoBHe *I" MOXHO HalTH COCTAaBHBIE UMCJIA, COBIA/AIONINE C TPOCTHIMH

ypoBHs °B, HO HeT 0053aTEIBHOTO YCIOBHS, YTO BCE OTHOIIEHHS °6 UMEIOT COBMANAIOIIHE C

uumu 2 . TlooTomy maxe B cioxHocTH *I" OCTAIOTCA «YHCTO» MPOCThIE YHCIA U HPHU
pPacCMOTpPEHUM psiia COCTaBHBIX YHUCENl CpeAu HUX OyAyT BcTpedarbcs Heaenumble. OHU
MOTYT OTJIMYATBCS OT COCEIAHHMX COCTaBHBIX 4YHMCEN TOJbKO Ha BEJIMYMHY Oasuca ‘a —
Apyroro, 0oyee CIOKHOIO OTHOLICHMs Ui HHMX He cyllecTByeT. M 3TO 3HauuT, 4TO
NPUHIMIIHATLHO HEe MOJKET CYIIECTBOBATh HUKAKOTO alTOPUTMA, HO3BOJIAIONIEr0 yKa3aTh ™)
PacCIOJIOKEHNE TIPOCTBIX YHCEN HAa YUCIOBOW MPAMOW COCTaBHBIX uncel. [IpuHnmnuanisHoO
Henb3s MPUIHUCAaTh Ha ypoBHe “I” nneMeHTaM u3 °B IIpeicTaBleHHE Yepe3 Kakue -Tubo
MaTeMaTHYeCKHe ONepaluu, TO €cTh HalWTH (opMyny, KoTopas Obl ompenensia MpocTbie
quciaa cpeld JAPYrHX, - 0Opa3HO TOBOps, OHM CIMIIKOM IPOCTBI I 3TOro. Takoe HX
CBOWCTBO — CIy4allHOCTh B YHCTOM BHJI€, PE3YyJIbTaT BIMSHUSA PACCMOTPEHHS IEMEHTOB C
MEHBIUIUM KOJMYECTBOM OTHOILIEHHH ¢ 00jiee BBHICOKOTO YpPOBHS, TOT CaMblii «CBOOOIHBIH

napameTp» no TI'C, o KOTOpOM TOBOPWJIOCH B Mpenbiaylied riaBe. To, 4TO 4YMCiIOBas

mnmpsaMas U €€ 3JIEMCHTBI KaXKyTCs O6p33HOM JACTCPMHUHUPOBAHHOCTHU, HE NOJ’KHO BBOJUTH B

3a6myxaenue. *)’
k o
m [Hanee MO>KHO NIEPEUTH K
"\ S KOHCTPYUPOBAHHUIO MPPAIMOHAIBHBIX, BOOOIIE
i - BEIIECTBEHHBIX OTHOIIICHUH, BBOJIS
clie i - °

JIYIOIIUN YPOBEHb CJIOKHOCTH . st

Puc.2.4. Onpenenenue
pemectsennbx  wncen.  Tompasymesaercs, | 2TOTO MCTIONB3YETCS  HECKOJBKO (YUCTIOBBIX)
uro ornomenns 1= fik|, 22=lij| u 2= |ks|, IPAMBIX, KOTOPBIE IOTOM CBOIATCS K OJHOM, C

24=|sj| SIBIISIOTCS YacThIO PSIIOB,
OrpaHUYEHHBIX BENUIMHOM |iS| HOBBIMH 0a3ucaMu, IIe 6yﬂeT OTMEUYECHO HOBOE

YHCIIOBOE OTHOIIEHHE.
MoOXHO 3a/1aTh YEThIPE OTHOIICHUS YpOBHS 2 — aBe mapel 21= [iK|, 22=[ij| u 23= |Kks|,
24=|sj| - puc. 2.4. TIpu stom |iK| + |ks| >|is| u Taxxe |ij| +|sj| >]is| ; vo |iK|<]ij| u |sj|<]ij].

Ecnu onn PacCIoJIOKCHBI TAK, KaK YKa3aHO Ha PUCYHKE, TO BCIIMYNHA |i5|, pas3acirsieTCs Ha

8 yepes onepayuu ymHodicenus u écex Opyaux, ClodicHee npubaseHus eOUHUYbl K YUCIAM HAMypaibHO20 pioa,
" o meopuu o pacnpedenenuu npocmvIx 4ucen, y CIyuaiiHo evlopanno2o yucia om 1 0o N, wanc oxazamucs
npocmoim npumepno 1/In(n) Umenno — wanc, éeposimuocme.
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aBe Yactu 10 U 0S . BO3MOXHO BBECTH ellle OJHY, HE3aBHCUMYIO OT ITHUX OTHOILICHHI
BEJIMUUHY & TaK, 4TOObl OJJHOBPEMEHHO BBIMOJHIOCH ycioBue |iK - ij|< & u |kS - §j|< &
VYuauteiBasi, uTo |ik|+|kS| He MenbIe [iS| , mpu MaNbIX 1 OECKOHEYHO Manbix & BenuuuHa |ik|
CTaHOBHUTCS K TOYKE 0 OJHM3KO Ha JIF000e OECKOHEYHO MaJloe PACCTOSHHE & CIICBA, IIPU TOM,
YTO TOTJA CIpaBa OT @ BEIWYMHA |JS| TakxKe MPUOIIMIKACTCS K Hel Ha CKOJIb YIOJJHO MaJioe &.
Takum oOpa3om, BbInoJiHEeH kputepuid Koin 1 onpeiesieHo BEIIECTBEHHOE YUCIIO 0 YPOBHSI
cnoxuocTH /.

Jlpyrumu  cioBamH, ~ pedb  MACT O  ABYX  B3aUMHBIX  (CXOMSIIMXCS)
MOCJIEI0BATEIBHOCTAX. TO €CTh, BO3BPAIIAsACh K TEPMUHAM CJIOKHOCTH, 3aJIAIOTCS Pa3HbIC
OTHOIICHUS, OTIMYAMOILINE y)KE HMEIOIIUECS, OTACISIONINE MOCIe0BATEIBHOCTH JIPYT OT
apyra. OTO yBeJITHMYMBACT YPOBEHb CIIOYKHOCTH.

Takke Kak W B MPEObIAYIIUX MOCTPOCHUSX, OOJiee BBICOKAS CIIOKHOCTH 3aJaeT
OTJIMYKE OTHOIICHHIH MEHBIICH CII0KHOCTH IPYyT OT apyra. M ToIbKo Yepe3 BEIUUUHY € OHU
00pa3yloT OTHOIIEHHE HOBOTO YPOBHS, TOTJA € SIBJSIETCS HOBBIM OasucoMm. EcTh BakHOE
OTJIMYME - paHee, MPH 3aJaHUH HOBOTO YPOBHS CIIO)KHOCTH ONPEICISUTUCH HOBBIC
MaTeMaTU4eCKUE OINEpallii — BBIYMTAHUE, JEJICHHE.... B 3TOM ke cilydae U3 —3a 0co00To
BBEJICHUS HOBOTO 0Oas3uca € - uepe3 OCCKOHEUHBIC Psbl, HE CYIIECTBYET OJHO3HAYHOTO
Habopa apu(METHUECKHX OIepanuii, MO3BOJSIOMIUX IMOJYYHTh W3 PANMOHAIBHBIX YHCEI
BemecTBeHHbIE. *) 8

Onsth —Takd M 3/1€Ch IMOJPA3yMEBACTCS MPHHIIUIT HEOTPEACICHUS CIOXHOCTH — C
ypoBHsa 4I" Henb3s 3a1aTh OTHOINEHMS 0. M3 3TOro IpuMHUMIA CIELYeT €IUHCTBEHHOCTDH -
COUETaTeNbHbIN 3aKOH uucea ypoBHs “I”  JlefiCTBUTENHHO, €CaHM Obl BO3MOMKHO OBLIO
omnpenenuth 0 0Oe3 BBEICHHS HOBOTO YPOBHS OTHOIICHUH - 0e3 OECKOHEYHO Malioro
pasuuusl B COYCTAHUSAX 21, 22, 23 U 24, & TOJILKO OIEPAlUSIMU YMHOXXEHHUS, JICIICHUS, TO

CANHCTBCHHOCTD YKa3aHHBIX HOCTpOGHI/Iﬁ ObLI1a OBI 1o BOIIpOCOM.

KommekcHoe uwmcio- napamMeTp CICAYIOIICTO YPOBHS CJIOKHOCTHU, HC MOIKCT OBITh

PAaCIIOJIOKECHO Ha YHUCIOBOM HpHMOﬁ, IMNOCKOJIBKY MHOKCCTBO BCIICCTBCHHBIX YU CCII ITOJIHO (B

8

HanOMHlO, umo 6 meopuu MHOodHcecme 6600UMCSL NOHAMUE MOWHOCMU - MOUWHOCMb MHOJMcecmed yelblx,
PAYUOHRATIbHBIX Yucel (6€CK0H€1{H0€ cuyenHoe MHODIC@CW[BO) obosznavaemcst a/zegb 0, MOUIHOCMb OecKoOHeuH020
beccuemnozo MHOdIHCeCcmed, OHO Hce MHOIHCECMBO 6EUECMBEHHBIX YUCE]l, OHO Jce KOHMUHRYYM - a/zeqb 1.
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crangapTHOW Mmerpuke) *)° Torma oHO 3amaeTcs ABYMs BEIIECTBCHHBIMU YUCIaMU (01 ,02)=
01+102. CaM BUJI 3a1IMCH KOMIUICKCHOTO YHCIIa IGMOHCTPHPYET MOHSATHE HOBOW CIIOKHOCTH —
HOBBIM BHJ[ OTJIMYUS OTHOIICHWH APYr OT JApyra, HECBOAMMOCTH JAPYr K APYry IBYX
BEILIECTBEHHBIX YHUCEJ, €ro cocTaBistonux. Mmeercs B BHay, 4TO J1IH000€ BEIIECTBEHHOE
YHCIIO MPEJICTAaBUMO B BHJIC OTHOIICHWH JPYrUX BEIICCTBCHHBIX YWCEN, HAIPUMEDP B BUIC
cymmsl. Tak, 10=2+3+5. Ho ono xe paBHO cymme 1+1+8 umm pasnoctu 22 - 12 ... To ectb
quclia B BEIIECTBEHHBIX HaOopax 2, 3, 5 wimu 1, 1, 8, wm 22, -12 He BBIACTCHBI JAPYT OT
apyra. Torma xak B koMmiuiekcHoMm uucie (1,9) mmm 1+i9, cocraBmstomme 1 u 9 Henb3st
CJIOKUTbh, OHU HE3aBUCHMBI. KOMIUIEKCHOE YHCIIO B pacCMaTpUBAEMOM UEPapXUU CIIOKHEE
BEIIIECTBEHHOTO, pa3 TMO3BOJSET OJHO3HAYHO OTAEJUTH JPYyr OT Jpyra OTHOIICHHS
MeHbIIero ypoBHs ciokaoctn *)10. W, kcTaTH, MCIONB30BaHME MHUMOW €IMHHMII i Kak
«KOpHS W3 MHHYC CJWHHIBD TOXKE IMOApPa3yMeBaeT HOBBIC OTHOIICHWS, HECBOJHMMEBIC K
OTHOIICHHUSIM BEIICCTBCHHBIX YHCEJ, TJIe KOPEHb W3 MHHYC CIWHHIIBI OCCCMBICIICHHECH.
MoXHO CKa3aTh TakK, YTO «BHYTPH» KOMIUIEKCHOTO YHCIIa, [0 HEpapXuu, €CTh MPOCTO
BEIIECTBEHHOE 0o M MPUHUUIIHAIBHO HECBOJUMOE K HEMY 01, NOMEYAaeMO€ MHUMOM
enuuuiieii i. [Ipu 3TOM, KOHEYHO, CIIOKHOCTH BEIICCTBEHHOTO 0o M KOMILICKCHOTO (0o, 0)
pa3IUYHBI.

Brime roBOpHMIIOCH, YTO OTHOIICHHE CIEIYIONIETO YPOBHS CJIOKHOCTH MOXKET
coJiepaTh BCE BO3MOXKHBIC OTHOIICHMSI Tpeabiaymiero. Hamomuio — o1, 22, 23, 2
nmoJpa3yMeBaii  OECKOHEUHO OOJIBIIIOE YHCIO WICHOB. 31€Ch JK€ YHCENT TOJIBKO JIBa.
[ToaTOoMYy, XOTsI BCE K€ B ITOMY YPOBHE BEIIIECTBEHHBIC YMCJIa PA3IMYAOTCS MEXTy COOOH -

01 OT 02, 9TOT YPOBCHb 6y1[eT CUUTATbCA BAapHMaHTOM YPOBH:A BCIICCTBCHHBIX YHCCII, U

3alMCBIBATh Kak >1*L],

CJ'IeILYIOHlI/Iﬁ YPOBEHL CJIOKHOCTU TOXKE€ CTOUT 3alucaTb KaK BapHaHT YPOBHIA
5,1+3 O K
CJIOJKHOCTH BCIICCTBCHHBIX YHCEI ,Zl . H 3aJacT KBaTCPHHUOHKI. BaTCPHUOH

npeacTaBiser coboit mapy (do, X) rae A = (01, 02, 03)— BEKTOp, MPEACTABUMBIN Kak i 01+ |

% cmpozo 2060ps, Hado meopemy, O00OKA3BIEAOUIO MO — MEOPeMy O NONOTHEHUU MempuuecKko2o

NPOCMpPancmea, Kaxk u ynomunaemyro oanee meopemy ®pobenuyca, nepedokazams 8 UCHOIbIYEeMbIX MEePMUHAX
CHLOJCHOCTU, HO 8 JI0OOM PACCMOMPEHUU OHU OONHCHLL Oblb GEPHLIMU — HE MO2YN OMHOWIeHUs Oblmb
3ABUCUMBIMU OM CNOCODO8 UX NOCMPOEHUSA (C80e0OPA3HbIN NPUHYUN NOOOOUS, AHATOSUYHDIL NPUMEHAEMOMY 8
K6AHMOBOU MeXaHuKe).

W IIpasoa, uz-3a nezasucumocmu 06yx uacmeii O HOBbIX YUCEN UCHE3AIOM NOHAMUS OOIbUIE — MEHblE,
Heb3sl CPABHUMb 00 U 01 NO PACNONIONHCEHUIO OOHOU NPSAMOU.
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02+K 03 , a 00— ckansip, TO eCTh BEIIECTBEHHOE YHCJIO, B OTJIMYUE OT COCTABHBIX YacTei ¢
KOMILUIEKCHBIMU 1 ] K . CTporo roBopsi, CIIOBO «KBaTCPHHOH» 3]IeCh HAJ0 yNOTPEOJSTh B
KaBbluKax. KBaTepHHOH ompenesieH, Korjma 3ajgaHa aiuredpa KBaTCPHHOHOB, TO €CTh
MOCTYJIMPOBAHbI HOBbIC OTHOIICHHMS, a B JaHHOM Cilydae MOCTYJIATOB HeT. Jlaxke moHsTue
BEKTOpa HEJb3s1 CTPOrO MPUMEHSTh, pa3 He OIpeeieHo (M0Ka) TPEXMEPHOE MPOCTPAHCTBO,
I03TOMY B JajibHeEilleM B OCHOBHOM OyleT HCIIONB30BaThCA HPOCTO 06o3HaueHue 30,
oTHOmEHUs ypoBHs >13/T.

Jlns  nanbpHeHIIero, OCoOCHHO TMpU OTPENCNICHHMH TPOCTPAHCTBA, OYAET BaXkeH
cieyromuii MoMeHT. B 3ammicn 130 = (0o, 01,02,03) 0o — BeleCTBEHHOE YMCIIO, KOTOPOE
OTJIIMYAETCS IO CJOXHOCTH OT OCTalbHOM dwactu. [lo aHamormm ¢ TeM, 4YTO BBIIIE
TOBOPHJIOCH MPO KOMIUIEKCHOE YHCIIO, BEIMYHMHBI 01 02 03 HENb3sd pacCMaTpHUBaTh Kak
BEIIECTBCHHBIC YHCIIA MO OTACIBHOCTH, B oOTIHYHE OT do. KOHEYHO, «OOBIYHOEY
BEIIECTBEHHOE OTHOINEGHHME 0p M «KBATEPHUOHHOE» 30 = (do, 0,0,0) oTamumsl apyr oT
apyra. Ho s xody nummHHA pa3 oOpaTUTh BHHUMaHHE Ha TO, YTO TPH HEPAPXUICCKOM
MOCTPOCHUHM B OTHOIICHUU 0OJiee BBICOKOTO YPOBHSI 00S3aTEIbHO €CTh COCTAaBJISIOIINE
Ooyiee HHM3KOrO, ¥ Qo B JaHHOM Cllydae HMIpaeT HMEHHO 3Ty poJib 0oJjiee MPOCTOrO
OTHOIICHUS. AHAJIOrOM MOYET OBbITh 3alMCh PAIMOHAIBHOTO YHCIIA B BHJE LEIOW YacTH U
npo6roit — (3¢ + “2), manpumep 12,345 moxkHo 3amucats B Bujge 12 + 0,345 | rme 12 —
«TOJBKOY» LieJoe uKcio ypoBHA °B, a 0,345 yxke umeer 6Goyiee BBICOKYIO CIOKHOCTH “I7
pannoHaIbHBIX yncel. [ToapoOHee 00 3ToM — B KoHIIe [IprtoskeHus K JaHHOM TJ1aBe.

Vposens cnoxunoctu >3], 3amaBaemplii TakuM 00pa3oM, ABJISETCS MOCIETHHM IS
yuceln. Teopema @pobeHnyca YCTAHOBHIIA, YTO CYIIECTBYIOT TOJBKO JBA TEJA, SBJISIOIINCCS
KOHEYHBIMU PACHIUPEHHUSIMHU BEIIECTBEHHBIX YUCENT — I10JIE€ KOMIUIEKCHBIX YHCET M TEJIO
KBaTepHUOHOB. TO ecTh He cymecTByer otHotuenus fo + ifi+ jf2 | a Ha oTHOMIEHUH ypOBHS
fo + ify+ jfo+kfs momsTre umcna 3akanumBaercs. *)!!. Eme 0oJblias CIIOKHOCTh HE MMEET
CMbICTIA JUIS YHUCIOBBIX OTHOIIeHMHA. HO HWYTO He MemraeT 3ajaBaTh JAPYrde, YKE He
YHCI0BbIE, 0OJiee CIOKHBIE OTHOMICHUS. I, 9TO BaKHO, MO HUCIIOJIb3YEMOMY TMPHHIUITY
Uepapxud OTHOIIEHHS B JTUX YPOBHSAX OYIyT XapaKTepHU30BaTbCsS YHCIAMH, HO He

CBOJHUTBCA TOJIBKO K HHM. TaK, B CJ'ICI[Y[OH.ICIZ rjilaBc¢ pcub MOMAET O MPHUBBIYHOM

11 Komeuno, cywecmeyiom u maxue 2unepKOMAEKCHblE YUCTA, KAK OKMOHMUOHbBL (CKATSAP U CeMb MHUMBIX
eounuy), cedeHuonvl u oobwe ecmov npoyedypa Konu — Juxcona, nossonsioujas 6800umv HoGble MHUMbLE
edunuyvl. Ho 6 smux cnyuasx HOGble MHUMblE €OUHUYbL SGNAIOMCS KOMOUHAYUAMU UMEIOWUXCS mpex
KéamepHuoHHbIX. HobLM yposHeM CL0ICHOCTIU SMO He AGNAEMCSL.
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TPEXMEPHOM TE€OMETPUYECKOM IPOCTPAHCTBE (M Aajee B (PU3UYECKOM IPOCTPAHCTBE -
BPEMEHHU), KaK ONPEICICHHOM YPOBHE CJIOKHOCTH.

3aberas BHepes CKaxy, YTO JaJIbHEHIIEe yBeIHUEHHE KOJMUECTBA OTHOLICHUH OyneT
3a4aBaTb 3JICMCHTBI 1 UX ABUKCHHUEC B ITPOCTPAHCTBE, TaK CKAa34aThb, (1)H3H‘-ICCKI/I€ OTHOIIICHMUA.
Opnako mpupojaa €IMHA W ONHCHIBacMas HepapxXusi OTHOLIEHWIl COCTaBJIsieT eIWHBIH
CTEPKEHb JI1 MATCMATUYCCKUX, (1)I/I3I/I‘-ICCKI/IX, CCTCCTBCHHOHAYYHBIX U, YYHWUTbIBasA
npoOneMy HaOmojaTens, COUMAIbHBIX HcciaenoBaHui. IlongpoGHO 3TOT  BOmpOC

paccMmarpuBaeTCs B MOCIEIHEH TIIaBe.

HpI/IBO)II/IMBIG BBIIIC IMOCTPOCHHUA HE ABJIIAIOTCA MATCMATUYCCKUMU B CTPOIOM CMBICJIC
3TOTO coBa. MaremaTHKa TpeOyeT HCIOJIb30BaHHe OTHOIICHNH BMeCTe ¢ HAaOOpOM aKCHOM,
TaK BBOAUTCH, HAIIPUMCED, HaTypaJ'IBHBIﬁ pAaa, TOHATHE YIIOPAAOYCHHOCTH, CAMHCTBCHHOCTH
pasjoXkeHus, ajareOpa KBaTCPHUOHOB.... 3aMedy, 4YTO HHOT/Ia BBEJACHHE, KaK TOBOPST
CbI/ISI/IKI/I, «PyKaMun» pasHbIX AKCHOM MOXET IMPUBOAWUTH, YTO CCTCCTBCHHO, K pPAa3HbIM
pesynbratam. Hampumep, 310 mpoOiiema KapAWHAIBHBIX YHCEN, WX HECOM3MEPHUMOCTH
IIIKAJT CJI0)KHOCTH OECKOHEUHBIX MHOXKECTB *)12

B nanno# paboTe BaKHO, YTO BBEJECHHWE HOBBIX aKCMOM (MpaBwWiI, anreOp) HapyliaeT
mpeularaeMoe  MepapXuieckoe yBEIHUYCHHE CJOXHOCTH, W OHH B OIKMCHIBACMBIX
MOCTPOCHHSIX HE JOJDKHBI HCIOJIB30BaThCsl. HO Torma MO3BOJMTENBHO JIM HCIOJB30BAThH
MaTeMaTHUKY, €€ Pe3yJIbTaThl I TOCTPOSHUI CIOXKHOCTH (BBIIIE, HAIIPUMED, YITOMHHAJIACH
teopema @DpoOeHuyca, BaxkHas JUIS TIOCTPOCHHS OTHOIICHUH, XapaKTEPH3YIOUINX
MPOCTPAHCTBO - B cienyromiei riaee)? I[lpuBemy cooOpakeHHE, KOTOPOE IMO3BOJISET
UCIOJBb30BaTh  pE3yJdbTaThl ~ MaTeMaTHYeCKMX  TEOpUH M i1 MOAO0OHOTO,
«0€3aKCMOMAaTHYECKOTO0» TIOCTPOCHHUST O THOIIICHHH.

[Ipenmnonaraercs ¢BoeoOpPa3HbIii MPUHIIMII COOTBETCTBHUSI. B KBAaHTOBOW MEXaHHKE
OH FOBOPHUT O TOM, YTO OIIMCAHUE KBAHTOBBIX CUCTEM B MPEEIC CTPEMHUTCS K KJIACCUYECKUM
3aKOHAaM, 37€Ch MIPENOJIaraeTcs, YTO ONMUChIBAEMBIE UEPAPXUUECKUE MTOCTPOCHHS MPUBOJISAT
K BBIBOJIaM MaTeMaTHYEeCKUX TeopeM. To ecThb TeopeMbl MAaTeMaTUKU MPUMEHUMBI, €CITU

HCIOJIB3YIOTCA IJIsT COOTBECTCTBYROIIIUX ypOBHCﬁ CIIOKHOCTH.

2 na ocnose mpanceumummblx uucen (OpOUHANOE U KAPOUHANOB) U HA OCHOGE ONEPayul Nepexood Om

MHOIICECMBA K MHONCECMBY €20 noomuodcecms (meopema Kosna, 1964).
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[Tpunoxenwue k [ 'mase 2.

O OGeckoneunoctd. OTMmedy, uTO TOIbKO ¢ ypoBHa LI B koTopom
OTIpe/ieJICHbl MHUMBIC YHCIIa, CYIIECTBYIOT ONEpalliy, HANPUMEp, UHBEPCHUH HIIH
KoH(opHas Oueknus (Ha CIUHUYHYIO OKPYXKHOCTB), JJISi KOTOPBIX OIPEICIICHO
MOHATHE 0€CKOHEYHOCTH KaK CaMOCTOSITENIbHOM cymHOCcTH. Toraa kak Ha Oosee
MPOCTBIX YPOBHSX OTICIBHOE MOHATHE «OECKOHEUHOCTH» HE MOXKET OBITh (dUepe3
OTHOIIICHHSI) OIPEACICHO M CTOWT TOBOPHUTH TOJBKO O YHUCIIE, OOJIBIIE JHO0TO,
Hamepe, 3aJaHHOro. BUIHO, 4TO Takoe BaKHOE MOHATHE KaK OCCKOHEYHOCTH (W,
COOTBETCTBEHHO, CMHTYJISAPHOCTD) SBJISIETCS PENSIIMOHHBIM, U HCIIOJIH30BATH €0
HaJ0 C OCTOPOXHOCThIO. Tak, W BBEICHHE XaPAKTEPUCTHUKU «MOIIHOCTh
MHOYECTBa» JUIsl OECKOHEYHBIX YHCIIOBBIX MHOKECTB Pa3HBIX YPOBHEH HE COBCEM
KoppekTHo. OHO TpeOyeT BBEIEHUS OECKOHEYHOCTH KaK O0CO00# CymHOCTH (B
TEOPUH MHO>KECTB BBOAMTCS 0COOOM akcHOMOM). DTO 3HAYUT, OOBEKThl MEHbILIEH
CIIO)KHOCTH — PANIbI PaIlMOHAIBHBIX, BEIIECTBEHHBIX YHCEN, OIMCHIBAIOTCS C
nmo3unuii  0ojiee BBICOKOW, YTO TPHBOJUT TOXE K, TaK CKa3aTh, CBOOOIHBIM
rapamMeTpamM — BO3HHUKAET HEOMPEIEICHHOCTh U MapagoKchl. BeposTHO, n3BeCTHAS
npoGieMa IPoOHOCTH KapAMHAIBHEIX YHCeT HMeeT MMEHHO 3Ty puunay. *) %,

Taxke TpU WCTOJB30BAaHUU TOHATHS YPOBHS CIIOKHOCTH TOJY4aeTcsl, YTO
OTHOWIEHUS °0 (BemleCTBeHHBIE), >'*19 (koMmmekcHble 4umcma) U >1*39
(«KBaTEpHUOHBI»), OTIUYAIOTCS APYr OT Jpyra KadeCTBEHHO, XOTS B TEOPUH
MHO>KECTB 3TH MOCTPOCHUSI UMEIOT OJIHY MOIIIHOCTh — KOHTHHYYMa — O€CCUeTHOTO
0ECKOHEYHOI0 MHOKECTBA.

Eme pa3 ocrtaHoBiIOCh Ha BaXXHOM MOMEHTE. YacTo ¢ ypOBHSI OTHOUICHHIA,
KOTOpbIE OMNpEeNesstoT 0oJjiee «CIOXKHBIE» 4YHCIa, PAcCMaTpPUBAIOTCS MeEHee
CIIOXHBIE, HANpUMep, HaTypalbHOE YHCIO 5 W3 MHOXKECTBAa HAaTypajlbHBIX
TOXJECTBEHHO  MpUpaBHUBAETCI K  pauvoHaisbHOomMy  5,00000...  Jlus
HMEepapXUUYeCKOro MOCTPOEHUSI 3TO HE TaK, YTO YK€ YINOMHUHAIOCh BbIIIE. DTU
BEJTMYMHBI COBIAJAIOT HA YUCIOBOM MPSMOW, HO 3TO pa3Hble BeIMYMHBL Takas
pa3HHUIIa TECHO CBSI3aHAa C MPHUHIIMIIOM HEOMpeeNeHus cloXHOCTH. HamomHio, 310
yCIOBUE TOBOPUT O TOM, YTO O3JIEMEHTHbl 00Jiee BBICOKON CJIOXHOCTU HEIb3s
BBIBECTH M3 0oJiee HU3KOM — Ha ypOBHE 00jiee HU3KOM CI0KHOCTU HE MOXET OBITh
IrOpUTMa, KOTOPBIM MpeBparian Obl OTHOIIECHUS €€ YPOBHS B OTHOILEHUS Ooiiee
BbIcokoro *)* Ho Torma Henb3s M «IOJHUMATBY» YPOBEHb HATYPAIbHBIX UMCEN J0
paioHanbHbIX U Aajee. OTHOIICHUS, UX OTIPEIEIIAIONINEe, OCTAIOTCA 0€3 CMEeIICHHUS
¢ 6onee cioxHbIMU. J[a, OHM MOTYT COBIaJaTh HA YUCJIOBOM MPSAMOi, HO YKCIO 5
(®B) ne ToxkmectBenno 5,00000... (*I) u He ToxkaecTBeHHO 4,9999... (TO, uTO
5,0000... #e TOoxkmectBeHHO 4,9999..., ouyeBHMIHO, €CIM HE 3aJaHO IIOHSATHE

13 BEPOANHO, MOIJNCHO NnoKaAszamov, 4mo U meopemovl Teoenss o nenornome ompasicaront mom aice qbakm.

Obpawenue K apugmemuyeckum, HANpuUMep, OMHOWEHUAM C NOZUYUL TOSUKU, UCHOTb3VIOUel OMHOWEeHUs
3a6e00M0 DoJiee 8bICOKOU CNLOAHCHOCMU, OyOem npusooums K momy, ymo 603HukHym — no T1'C, - 3Hayenus, He
svipascaemvie yepes OMHOWEHU apupmemuKy, HO cyujecmayowue Ol cucmem omuouenuti (noeuxu) bonee
8bICOKO20 YPOBHSL

% nanpumep, y npomona, netimpona u snexkmpona mem um@popmayuu, CKpLUMbIX CUl UIU NAPAMEMPOS,
3a0arwux npasuna 0 COCMAageHus: UM 6eIK08OU MOIEKYIbl, XONs, KOHEUHO, DENIOK COCIOUM U3 NPOMOHOS,
HelmpoOHO8 U INEKMPOHOB.
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OECKOHEYHOCTH Kak oTaenbHOU cymHocTdu. Co3maHue ke paBeHCTBa 5=4,999...
SABIISICTCSL TOT/Ia BHECEHHUEM HAONIONATEeNIeM «CIO0KHOCTU C OECKOHEUHOCTBIO).
Takum 00pa3oM, OTHONIICHHSI HH3IIMX YPOBHEH SIBIISIOTCS OCHOBOW st Ooliee
CJIOXHBIX, HO HE «PaCTBOPSIOTCS» B HUX — 00paTHOTO mporiecca HeT. ITo Bpoae Obl
HECJIOKHOE YCJIIOBHE OYEHb BAXKHO H OyIeT TOBTOPSATHCS B TMOCIEAYIOIINX
MTOCTPOCHHUSIX.

YrnoMuHas O BIMSHUM aKCHOM, oOOpamych K TOMY, 4TO, Halpumep,
HETIPEPBIBHOCTh, KOTOpasi BBINIE OMNpeAeNieHa KakK CIEICTBUE TOCTPOCHHI
CJIO’)KHOCTH, KOHEUHO, MOHO 3aJaTh aKCHOMOM (M yXe€ €€ HCIOJIb30BaTh s
pPa3BUTHS MAaTEMaTUYECKOTO aHajin3a), HO JIF000e BBEICHHE MAaTeMAaTHKOM HOBBIX
yCJIOBUH (B TOM YHCIE akCHOM), 3TO M €CTh BHEIIHEE BJIHUSHUE Ha KapTUHY
B3aumogerctBui - mo TI'C. DrTo BIMsIHHE CcaMOro MaTeMaTHKa, BBOJSILETO
«pyKamMm» €CTECTBEHHBIE, Ha €ro B3IJISJ, B3aUMOOTHOIIEHUS. JleHCTBUTENBHO, B
apu(METHKE CUYUTACTCS, YTO «...MHOMNCECMBO UYACMUYHO YNOPSAOOUEHO, eCau
VKA3aHO, KaKue dJieMeHmyl Cledyiom 3a KaKkumu (Kakue snemeHmol 0obule KaKux).
Moowcno ckazams, omHowenue «ciedyem 3a» - NOHAMUe, Komopoe popmanuzyem
UHMYUMUBHBIE UOeU YNOPAOOYEHUSl, PACNOJIONCEHUS IJIEMEHNMO8 8 ONPeOenéHHOl
nocnedosamenvrocmu»*)*. BuaHo, 4to Tako# (GopMaan3M OCHOBAaH HAa MHTYHIIHH
Y BJIMSIHUE HAOIIOMATENs OYEHBb SIBHO. TaKKe — «...MHOJMCECMBO HAMYPALIbHLIX
yucen umeem ecmecmeennoe (!) ynopsoouenue». OniATh — TaKd OJTHM
MOJIPa3yMEBAETCA, YTO CYIIECTBYET «ECTECTBEHHBIN» MaTEMaTHK, KOTOPBIA U
BBOJIUT «ECTECTBEHHOE» YMOPAI0YCHHE (BO3MOXKHO, Y€pe3 MHTYHIIHIO). AKCHOMa
3a/1a€T OMNPEICICHHBIM YPOBEHBb CIIO)KHOCTH, OOBIYHO TaKOW, KakoW HamboJee
YIIOBIIETBOPSET 3aJja4aM, KOTOPbIE CTABUT Tepesl OO0 MaTeMaTHK, YeJIOBEK. ITO
€CTECTBEHHO JUIsl TPUKJIAJHOW HAyKH, HO JUISI TIOCTABJICHHOM 3a/1aul  XOTEJIOCh OB,
9TOOBI T€ WJIM WHBIE KOHCTPYKIIMHM CO3/IaBAJICh Yepe3 YKAa3aHHOE BHIIIE YCIOBHE
MOCTOSIHHOTO YCJIOKHEHHS B3aMMOJECHCTBUM, ONPEACIISAIONINX YUCIOBBIC DJIIEMEHTHI
0e3 MHTYHIIMM MaTeMaTHKa, HabJro1aTens BoooIe.

Tak, B NPUBEICHHBIX BBIIIE IOCTPOCHUSAX HATYpPaJbHBIM pAJl OKa3bIBACTCS
OTHIOZIb HE DJIEMEHTApHBIM, €CTECTBEHHBIM M HMHTYUTHBHBIM IOCTPOEHUEM, a
CHUCTEMOM, HMMEIONIIEH ONpeACICHHbIE YPOBHH, OIPEACIIEMbIMU KOJIUYECTBOM
OoTHOIIEHUN. Takxke Mpu ONpeeICHUH YIOPSIJOYEHHOTO MHOYKECTBA, OKA3bIBACTCH,
YTO HE ONEepalvs BBIYUTAHUS 337a€T MEHbIIEE YUCIIO0, HE ONEpALMs JEJIEHUS JBYX
HaTypaJbHBIX JIpYr Ha Jpyra 3aJaceT pauuoHaibHoe. Her, Tonpko mociie 3anaHus
ajieMeHTa 00Jiee BBICOKOH CIIOHOCTH TOSBIISIETCS. BO3MOXXHOCTH OIPEICIIUTh
OIIE€pAIMIO BEIYUTAHMS HAJl OTHOIIEHUAMH - Oa3ucaMu, KOTOPbIE €r0 COCTaBIISIOT *)
16, 310 mpsMO MPOTHBOMOIOKHO TIPUBEIYHON AKCHOMATHKE, KOTIa ONPEICTIAIOT BHI
4yycjaa 4epe3 BBOJAMMBIE MaTeMaTH4YeCKHe orepanuu. Takke eme pa3 CTOUT
0o0paTUTh BHUMAaHUE — ONIEPALIUU CI0KSHUSI U BEIYMTAHUS, TAK)KE KaK YMHOXKEHUS U
JICJIEHHS], OTHOCATCS K pa3HbIM YPOBHSM CJIOKHOCTH.

15 Mamemamuueckas suyuxnoneous, 1975

18 Crasannoe ommocumes ne monvko k uuciam, Ho u MmoNCecmEanm. B KaHMOPOSCKOU MeoPUU MHONCECIE
cuumaemcs, umo n06oe CEOUCME0 Onpedensiem MHONCECBO SNEMEHMO6, YO0EIemEOPIOUUX dMOMY
ceoticmey. B npednazaemom éviuie 3a0aHuil YUCI06bIX OMHOUEHUT 6ce 06CMOUm Hao6opom.
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I'naea 3 IIpocTpancTBO 3+1

Panee ObUIO TOKa3aHO, YTO CIOXKHOCTh YHCIOBBIX OTHONICHWH 1O Teopeme
®pobeHuyca He MOKET MPEBBICHTH YpoBeHb >1*3J]. OcrTaHaBiMBaeTcs 1M Ha HTOM
ycnoxHerune? Het, Tonpko (GUKCHpyeTCsl ypOBEHB, B KOTOPOM €IIle UMEIOT CMBICIT YHCIIOBBIC
OTHOIICHHS — HanOoJiee yI00HbIC U IPUBBIYHBIC JIJISl HAOTFOaTes.

B mnponomkeHune MOCTPOCHHS HEPAPXUUYCCKOW CHCTEMBI OyIeT TOKa3aHo, |TO
CYIIIECTBOBAaHUE M CBOMCTBA TOTO, YTO MBI HA3bIBAEM TPEXMEPHBIM IPOCTPAHCTBOM (M — B
JanbHEHIIEM YCIOKHEHUH, BpEMEHeM) ONpeIelIeHO CIIEAYIOIUM yPOBHEM OTHOIIeHuH °F |
OTIPEIEIIAIONINM — TI0 CIIEAYIOIIEi CTYIeHH MepapXuu, pasuure BenmmdauH 30 =(0o ,01, 02
,03) APYT OT apyra. JIas HarJIsITHOCTH CKaIsipHas 4acTh do OyaeT 0003HaUaThCs T, BEKTOpHAs
— X, Y, Z. Hmwke Oyzer moka3aHa MPUMEHHMOCTH CJIOBAa «BEKTOP» JUISl OTHX BEIUYHH (OHU
OyIyT UTpaTh Ty K€ POJIb, UTO U OA3UCHBIC BEKTOPHI B TCOPHH JTHHEHHBIX TPOCTPAHCTB).

Kazanoch Obl, OTJINYHTH BE BEIMYHHBI S50 MOKHO, €CITM OTJIIMYHBI UX 3HAYCHUS (Ty,
X1, Y1, 21) u (T2, X2, Y2, 22). OmHAKO Ui STOTO OHM JIOJKHBI OBITH CPaBHHUMBI, TO €CTh HX
COCTAaBJISAIOLIME JOJDKHBI NMPUHAAIECKATh OJHUM U TEM K€ BEUICCTBEHHBIM MPSIMbIM —
psSIMOM, Ha KOTOPO# OTiIOKeHbI 3HaueHus (0, x1, x2, x3, ... ) npsmoit (0, y1, Y2, Y3, ...),
npamoii (0, 1, Z2 ...), 0JIHAKO TOCTPOEHHE TAKUX NPAMBIX 171 ypoBHs >3*1/T He onpeneneHo.
JeiicTBuTEnbHO, TIpOCTO TIepedop X,Y,z,T maer mobOoi Hamepes 3aaHHOE YHCIIO 439, Ho
OTCYTCTBHE OOl TOUYKH OTCYETa — OOIIEero HOJIsA, He 1aeT OTInYuTh oauH Hadop (T, X, Y, z)
ot apyroro. *)}" Jlns Toro, 4ToObl pa3sIMUMTh MX, HyXKHA €llle OObIIAs CIOKHOCTh, TOIbKO
B Hell OyzeT o6ocHOBaHa 00111asi TOUKa OTCUeTa JIJIsl BEKTOPHBIX YacTed U HOMb st 7.

3amaua onpeAeneHus HOBOTO YPOBHSI CBOJIUTCS K MOUCKY OTHOIICHUH, MAIOIIMX JUIS
YeThIpeX BEJIWYMH HOBOE OTHOIIEHHE, TaKoe, 4YTO B HEM 3aJalTcs TpH oOIue
KOOpJIMHATHBIE TMpSMbIE S BEKTOPHBIX 4YacTei, M HE3aBUCHMBIX OT HHUX BEIUYHMH
CKaJISIPHBIX YacTeH.

Ecnu BenuuuHBI BEKTOPHOM YACTH CTaHYT KOOpAMHATAMH — YHCIaMU Ha Tpex
HE3aBUCHUMBIX NPAMBIX, TO BEIUYMHBI ‘30 MoryT (0 HMM) CpaBHHMBATHCH U OTIHYATHCS

Apyr OT Apyra. Co CK&J’IHpHOfI YaCTbIO IMOJIYHaCTCHd CJIOXKHEC. Ee Henp3s 3agaTe B BHUIE

quBepTOﬁ KOOpAUHATBI — MHAYC OHA HE 6y):[eT OTJIMYHOM OT BeKTOpHOﬁ YacCTH, CKaJIApHasA

7 xoneuno, npu axcuomamuueckom sadanuu npocmpancmea, npobnemot obwezo nyra nem. Tak, uepes nooyio

MOYKY NPOCMPAHCMEA, 3A0AHHO20 AKCUOMAMUYECKU, MOICHO NpoGecmy aioboe YUcio TuHUll, 8 mom qucie
Koopounammuwix oceti. OOHAKO MaKas Mouka codicree omuowenutl, 3a0aruux mouxy 6 3.
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gacTh 7, Kak TOBOPHJIOCH B MPEABIAYIIEH IIaBe, UMeeT 00Jiee HU3KYIO CII0KHOCTh — YPOBHS
/1. OHAKO BHOJHE MOKHO €ro KBajgpaT IPEICTaBUTh KAK CyMMY KBaJpaTOB TPEX HOBBIX
BenuuuH Tx, Ty, Tz :

T2 =(T)*+ (Ty)*+ (T2)? 3.1)

Torna BBoumMeIe Tk, Ty, T; paccMaTpuBarOTCs Kak KOOPAUHATHI HA TeX Ke MPAMBIX, YTO U
Jutst BeKTOpHOM yacTu. Ckansgp 7 B 9TOM Ciliydae OKa3bIBA€TCS MPEJCTaBICH B KOOPIUHATAX
(TouHee, KBa/IpaT cKaJjisipa B KBaJpaTax KOOpJIUHAT).

YnaauHo, yto paszpaboTaHa Teopus, B KOTOpPOH OIpenereHo IPOCTPAHCTBO Uepe3
obmue mpeactaBieHuss 006 oTHomeHusX. meercs B Buay Teopusi GU3UYECKUX CTPYKTYP
npodeccopa FO.M. KynakoBa u ero rpymibl. Pe3yiabTaTel €€ ya100HO UCIIOIB30BaTh TOTOMY,
9TO (PU3MUECKHE 3aKOHBI B ATUX paboTaxX BBIBOIATCS W3 OOIIETO MOHATHS 00 OTHONICHUSX,
yTO HamboJiee OJM3KO K pa3BUBAEMbIM TMpeCcTaBiIeHUsIM. KpaTkoe H3JI0)KEeHHE HEKOTOPHIX
aCIIEKTOB TEOPHUH €CTh B [IpriioxkeHun kK JaHHOM Iiiase.

Tam, B 4aCTHOCTH, MOKa3aHO, YTO YCJIOBUE PABEHCTBA HYJIO OMPEICITUTENS MATPHUIIBI
®1p =0, rne D10 — ompeaenurens Kemu - Menrepa (ero MOKHO HMHTEPIIPETHPOBATH Kak

OKaMMJICHHYIO MATPHILY PACCTOSTHUI ) !

(3.2)
BBIIIOJIHACTCA OJHO3HA4YHO, KOrga KBaApaTbl ACCATH BXOAAIIMX B 3Ty 3aIllUCh
BCIICCTBCHHBIX OTHOILIEHUMH MMpEaACTaBUMBI B BUJIC CYMM KBaJIpaTOB BCJINYHH X, y, Z.

Zi = (xi—x)° + (Yi—Y)* + (zi—z)? (3.3)
KOTOPBIE TOoraa ABJIAKOTCA HMCKOMBIMH KOOPAMHATAMHU — OTPE3KaMU TPEX HE3aBUCUMBIX
IpsAMBIX.

Jlns nenv oTIMYMS OTHOMIEHMH ‘*30 Torma MOKHO «IepeBepHYTh» MOJTyYeHHbIH
KyﬂaKOBBIM pe3yiIbTar, YTBCPXKAATb, YTO YPOBCHL CJIIOXHOCTU GE , B KOTOpOM 3aJaHO
OECKOHEUHOE YHCII0 OTHOLIEHUH 1*30 , oTmMuuMBIX IpyT OT Apyra, 3anaercs ycnosuem (3.2)

paBEHCTBA HYITIO MAaTpUIbl @10 IECATH BEMECCTBEHHBIX OTHOIICHHH |1 lik lim lip len lkn lip km lin Tnp
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lmp, 371€CH OHH SIBJISIFOTCSI Ga3MCaMM Ui HOBOTO YPOBHS CJIOXKHOCTH, TO €CTh KaXKJIasi U3 dTHX
BEJIMYHMH HE3aBUCHMA M HE BBIPAKACTCS Uepe3 IpyTrue.

JIpyrumMu CIIOBaMHM, 3aJaHbl BEIIECTBEHHbIC, MPUHIMIHAILHO HE CBOJUMBIC IPYr K
JPYry OTHOILIEHHS, — ACCATh U TOJBKO JIECSATh, KOTOPBIC 3aa0T JFOObIC CPABHUMBIE JPYT C
JPYroM IO HE3aBUCHUMBIM KOOpAMHATaM (IO OTpe3KaM MPSMBIX, UMEIONIMX OOUINIl HOJIb)
Touku. Torga Kaxias IOJydeHHass TakMM oOOpa3oM TOYKAa HMMEET TPU HE3aBHCHUMBIC
XapakTepucTuku (BbIpakenue 3.3), ycTaHaBIMBAOIIHe 0a3uc (MMEHHO MO3TOMY MOKHO
CUUTATh, YTO OHHU SIBJIIIOTCS BEKTOPAMH, MPE/IIOJIOKEHUE O YeM CCITaHO B HaYase TJIaBbl), U
YETBEPTYIO, OTICIBHYI0 — CKIAPHYIO BEJIMYMHY, KBaJpaT KOTOPOW pPacCKJIaJbIBACTCS MO
3TOMY 0asucy cornacHo Beipaxkenuto (3.1), 6maro B (3.2.) Toke CTOST KBaApaThl BeauuuH |.
Torma 3amaHo HecyeTHOe OECKOHEYHOE  MHOXECTBO OTHomeHui >3/, mpm sToM
CPaBHMMBIX MO KOOPJIWHATAM M CKAJSIPHON BEIUYMHE JAPYr C JIPYroM, TO €CTh 3aJaH
CJe/ly oMUl ypOBEHb CIOKHOCTH OF.

MoHO 1M cKa3aTh MPOIe — aHAJOTHYHO 3amuch 130 =(0o 01 02 03) 3ammcathb
BEJIMYUHY € HOBOM CIIO)KHOCTH KaK YHCJI0 AeCATH COCTABISIOMMX € = (Iilo 13 lals Isl7 Ig lg l1o),
ATAaKUi CBEPX — CBEpPX KBaTepHUOH? HeT, HOBBII ypOBEHb HMMEET CMBICI TOJIBKO MpH
ycnosuH (3.2), a OHO MoIpa3yMeBaeT OTHOUICHHS, HECBOIUMBIE K MPEIBITYIIINM YPOBHSIM, a
uMenHo °E => @103

Jlist citydast TpeXMEPHBIX AeKapTOBbIX KoopauHaT (cM. Puc 3.1 u 3.2), 3HaueHus xo, Yo,
Zo — OTJIOKEHHbIE OT OOIIeW TOYKM «HOJB» Hayala KOOPIHMHAT, OyIyT BEKTOPHBIMH
COCTaBJISIIONIUMHM, a BETUYUHBI (X-X0), (Y—Yo), (Z-20) — COCTaBIAIONMMH CKAJISIPHON YACTH.
Kak BUIHO, BEKTOpHAs YacTh ONpEACIsieT He3aBUCUMBIC MIPSIMBIE, a CKaJSIpHAs — Pa3JioyKeHa
0 HHUM, COINIacHO Bhlpaxenuto (3.1). Jlanmee mnapamerpsl clI0XHOCTH °E  OymyT
paccMaTpUBaThCS TOJIBKO B BHJIE IEKAPTOBBIX KOOPAMUHAT.

BHavane paccMOTpro mpoCTO#l ciiydai, KOTJa CKayspHas 4acTh paBHa Hymwo - 1=0,
torma 12k = (x0)® + (Yo)*> + (20)°>. Ha pucynke 3.1 ueTblpe TOUKH, CBA3BIBAIONIUE ILECTD
pacCTOSsIHHIA, PACTIOJIOKEHBI TaK, YTO COCTaBISIOT OPTOTOHAJbHBIE OCH . B 3TOM ciydae
panr marpuiisl @10, KOHEYHO, JODKEH COXPAHHUTHCS, TOJBKO BeIHuHMHA |ij| Oymer paBHa
Hymo, a semwuusbl  |jn|=[in|, |jK|=]ik|, |jm|=]im| nomapro paBHBL OcraroTcs IIECTH
BEIECTBEHHBIX HE3aBUCHMBIX OoTHommeHwui. [llecTs oTHomenuit Buna |%k 3mech onpenensior
reoMeTpPU4YeCKYI0 TOYKY A ¢ TpeMs KoopauHaTaMu. To €cTh 3Ta TOYKa XapaKTepH3yeTCs

TpEMs BCIICCTBCHHBIMU BCIIMUUHAMMU, ITPUHIIUIIMAIIBHO HE CBOJJUMBIMH JIPYT K APYT'Y.
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Tora MOXHO CKa3aTh, 4TO MHOKECTBO Beex BemduH -39 suma (0,X,Y,2),, onpeaenser
TPEXMEPHOE T'€OMETPUYECKOE IPOCTPAHCTBO — HECUCTHBIH OCCKOHEYHBIH HAOOp
OTHOIIEHHH, YHOPSAOYCHHBIX 110 YCIoBUI0 @P10=0 — TO €cTh TPEXMEPHBIH (T€OMETPHUECKHI)
KOHTHHYYM. Jlajiee 3TOT ypOBEHb CI0KHOCTH OyaeT 0603HauaThcs kak O-1E, *)18

Hns  Oonee oOmero ciydas HEOOXOOUMO H00aBUTh TapamMeTp CKaJsipHOM
cocrapisrontei T 1 TOMONHUTENHHO pasinyath 130 no nemy.

JI71st 3TOTO HAJIO MEPEHTH K TIOCTPOSHHSM C JIECAThIO OTHOIICHUSIMU- CM. Puc. 3.2,

B sToM mpuMepe kaxkzas To4ka, HarnpuMmep P, onpesiesieHa YeThIpbMs OTHOIICHUSAMU -
lip lkp Inp Imp, J1o1s1 HEIX Ha ocsix 0X,0y,0z onpenenensr koopauHatel (Tx Ty T7) (CkanspHAs 4acTh)

, OCH OTIPENIEIAIOT IPYyrue mecTb OTHOMEHUH lik lim lin lin lkm ln - BEKTOpHAS 4acTh.

A A
m m
oA
K. k.
n ~n
Lo L
Puc. 3.1 Puc. 3.2
OTHoOILLIEHUS 1+30 oe3 CKaJ’IﬂpHOﬁ Jecarpb BEIIIECTBEHHBIX BEJINYNH
COCTABIISTIONIEH. 3a/aH MIeCThI0 BeMMUMHAMH |im|, | YIOPAAodeHEl 1o  ycmoBuio  @P1=0, KoTopoe
[ik|, [in], [nm|, |mk], |kn|, ymopszoueHHsIME o | SBISCTCS YCIOBHEM OTIMYMMOCTH 3THX BEIMYHH
yenouto  @10=0, uyro 3amaer reomerpuyeckyro | APYr OT Jpyra. Tor/:_[a HICTBIPC B3aMMOJCUCTBUA
TOYKY A C TpeMs HU3MEPECHUAMMU. C Y4ETOM 06p33y}0T «TOYKM» - I, P, k, m, N, a BC€ 3aJaHHOE
0EeCKOHEYHOr o pagHoo6pa3HH ITUX miectu | TaKUM 06p330M MHO>XXECTBO CPaAaBHMMBIX BEJINYNH
1+3
BEJIMYUH, MO)KHO CKa3aTh, YTO 3a[JaHO TPEXMEPHOE 0 — ypoBHio °E, T0 ecTh mpocTpancTBy 3+1.
KOHTHHYYMHOE IIPOCTPaHCTBO.

VYuutbiBast, 4T0 TO4Yka P BbIOpaHa MPOHM3BOJBHO, POJIb CKAISIPHON COCTABJISAIOIICH
MOT'YT MI'PaTh Y€ThIPE OTHOIIEHHUS JII000M U3 rsaTH Touek. Harmpumep, Ha puc. 3.2 910 MOXKeT
OBITH TOYKA N, TOT/Ia TPEXMEPHBIN «BEKTOPHBII» 6a3uc onpeessercs oTHomenusmu | : [im|,
lik], lipl, [pm[, [mk], |kp|, a octanbhble 3amaror 7 37eCh pa3nudre BEKTOPHON U CKaTISIPHOM

JacTel He OonpeACIICHO OJHO3HAYHO, OHU MOT'YT, TaK CKa3aThb, NCPCXOANUTh OJJHA B APYI'YIO B

18 Baoicro ommemumas, 4mo mpexmeproe npocmpancmaeo, Ooavice nycmoe, sAe6Jislemcsi cneocmeuem 0080JbHO
6blCOKO2O YPOBHS CIOJCHOCMU, d He HeKoell CaAMOCYUWHOCMbIO.
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3aBMCHUMOCTH OT paccMoTpenus.*)'® IMosmydaercs, uto yposeHsb ciosxknocTd °E ompeneseH
xoopuHatamu (3.3) s mo6oro Habopa U3 MATH TOYeK — Ans AekapToBeix 2= (X — xo)? +
(Y=y0)? + (Z- 20)?> m B BUzE I°= (T2)? + (T))? + (T,)?

CpaBHHBas JjBa MOCIEIHUX BBIPAXKEHUS, MOKHO 3aITUCATh:

X=Xo +Tx

Y:y0+Ty

Z=70+ T,

Haso mocTostHHO yYHTHIBAaTh, YTO B ATOM CITydae TOUYKH — yXKe He reOMeTPpHYeCKHe —
Kak B IpuMepe Bbllle; ux xapaktepuctuku — 7, X,Y,Z — 371ech HE TOJIBKO YEThIpE He
CBOJUMBIE JPYr K APYry BEIIECTBEHHBIX 4YHCIA, a OTpaxkeHue ycioBus (3.2), To ecTh
ypoBens croxHocTH °E , a He *1E - mycToro reomMeTpudeckoro mpocTpaHCTBa.

Wtak, Tpu He3aBUCHMBIE TpsSMbIe, Ha KOTOPHIX BO3MOXXHO CpPaBHHBATh BEKTOPHBIE
cocTapsronue oTHomeHmin 30 (m make nX OOmMMI HOMB I CTydass JEKapTOBBIX
KOOpPJMHAT) ONpEIENICHbl, HO OMSATh BO3HUKAET OCOOCHHOCTh CO CpaBHEHHEM BenuduH 7.
Nx npuxoautcs npenactasisath B Buae (3.1), To ecTh Tpex BenuuuH Tx Ty Tz, HO CKaispHas

143) omHa W HONB TOXKE JOJDKEH OBbITH omuH. Torma ycioBue (3.1)

COCTaBJIISAIOLIAS
HEOOXOIMMO JOTMOJTHUTh TaKUM TpeactaBieHueM: [x =Vxt, Ty =wt, T; =Vt , To ecTh
(GbopManbHO BBLAECTUTH HEKyl0 00y BeianuuHy t. B stom cimywae mpu t=0 B HOJB
obpamiarorcs 1 Bce cocrapisromue 7(Tx, Ty, T;) — BBINOJIHSCTCA yCIOBHE OOIIEro HOJS, a
nepedop TPOeK MHOXKHUTENEH Vx VyV; 3aaeT Bce BO3MOXHbIe Habopsl 7. Toraa Habop Beex t
(TIpH TIOCTOSIHHBIX V) OMpEENIseT BEIIECTBEHHYIO MPAMYIO, 10 KOTOPOil U cpaBHuBaroTCs 7.
Orta mnpsiMasi HEOPUEHTUPOBAaHHAs — He BXOAMT B 33/1aBa€MOE BEKTOPHBIMU YaCTSIMHU
reoMeTprueckoe MpocTpaHcTBO. HecMoTps Ha TO, YTO MHOXHUTENU Vx Vy Vz; 00pasyroT
TpeXMepHBIil BEKTOD, OHU He SIBJIAIOTCS JONONHUTEILHON YacTh0 BEKTOPHBIX BeauunH 1+30);
a TOJIbKO COCTABJISIFOIIMMHU CKaJSIPHOM, YPOBEHb CIOXKHOCTU MPH TAaKOM MPEJCTABICHUU HE
MeHsgeTcsa. Torga

X=Xo +Vx t

Y=Yo+Vyt (3.4)

Z=7p0+ V; t

19 Takas ommocumensnocmo e donarcna Hacmopaxicuéamo, 3mo ciredcmeue paccmompenus 20 ¢ 6onee
8b1COK020 yYposus npocmparcmea 3+1, Koz0a 603HUKaem B03MOJICHOCMb @blOopa (omauuus om Opyeux)
sasucumoii nepemenroul. Ilocie smoeo evibopa 6 npocmpancmee QuKcupyemcs HeusomponHas Mempuxa,
KOMOopast yoice gblOeIsiem my il UHyI 0Cb KaK 0cooyi.
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VpaBHEHUAMH 9TH cOOTHOIIEHUS*)?’ HA3BaTh ellle HeJb3s — He OMPEeIeHO CaMO MOHATHE
MepeMEHHOM. DTH BBIPOKEHUS SIBJISIIOTCS HOBBIM Bu0OM 3amnuc (3.2) u (3.3).

Omnako wu3 (3.4) BHIHO OTJIMYME DIIEMCHTOB HOBOW CIIO)KHOCTH OT paHee
UCHOJIb3yeMBbIX B [7aBe 1 MareMaTHUeCKMX YHUCIIOBBIX AJIEMEHTOB. MOXHO CKa3aTb: Ha
reoMeTpruIecKoM Mecte (X1,Y1,21) Touku P1=(71 X1,Y1,Z1) MOXKET CyIIeCTBOBAThH TOUKa P2= (7>
X1,Y1,Z1) TpU 3TOM TOYKH OTJIMYHBI APYr OT Jpyra, eciu 11 # T2 . OOpazyercs MHOXKECTBO
(IpOCTPaHCTBO) TOYEK, UMEIOIIUX KPOME M€OMETPUUECKUX MapaMeTpoB, €lle U YETBEPTHIH
CKaJIsIpHbIN napamerp 7, TOTMOMHUTEIBHO OTJIMYAIOIIMNA UX APYr OT JApyra, odpasyercs To,
YTO JIUISl TAIBHEHINEro YCIOKHEHUST OyeT OCHOBOM «mpocTpaHcTBa- Bpemenn». (KoneuHo,
XOTeN0oCh OBl cpa3y 3a/1aTh BEIUUHMHY t — KaKk «CTpey BpeMEHU», UilH, 10 KpaiiHeil Mepe Kak
-0 otnuumTh 3HadeHus 0, t1 t» t3 ... Apyr ot apyra, HO JI0 ITOrO emie JajeKo, WHaJe
IpHUAeTCS WCKYCCTBEHHO mpedmodecTs T ApyrmM cocTapisiomuMm 30, JBmkenue
6eccmpicaenno anst yposHs °E.) IToka GyaeT roBOpHUThCS O 3aJaHHH «NPOCTPaHCTBa 3+1»
WM, 4TO TO Ke camoe, 00 ypoBHe cioxkHocTH °E. Hamo OTMETHTh, 4TO NPU OOBIYHOM
3alaHuM  (PU3MYECKOT0 TPOCTPAHCTBA TMOJPAa3yMEBAETCA YYJOBHINHAS IO CIIOKHOCTH
KOHCTPYKIUSI, UMEIOI[asi B Ka)/JIOM BBIJICIEGHHOM 3JIEMEHTE CBOEM OECKOHEYHOE YHCIIO
creneHeif cBo6o b *)%

Eme onuH BaxxHBIH MOMEHT. 31€Ch NPUHIMIIMAIBHO HE BBIJICICHO 3HAUCHUE «HOJbY,
HET HUKAaKoW BbIAeJdeHHOH Touku t=0 u Hayama KOOpPAMHAT, UMU MOXKET CIIY)KUTh JIt00as
touka (Vt,X,y,Z), a Takxke, 1Mo BeIpaxeHUsM (3.4), HaYalo KOOPAWHAT MOXKET OBITh
MepeMeleHo0 M3 OAHOM B IOyl apyryto Touky. [lociennue yciioBUs HaBOAST Ha
3aMaH4YMBbIE MBICIM O BBIBOJIE 3aKOHOB COXPAaHEHUs, B YAaCTHOCTH, 3aKOHAa COXpPaHEHUS
SHepruu (OH SIBJISIETCA CJIEACTBUEM OJHOPOJHOCTH BpPEMEHH, TO €CThb BO3MOXHOCTHU
MIPOM3BOJIBHBIM 00pPa30M CIBUTaTh HAYaJl0 OTCYETa BPEMEHH), HO TOBOPUTH 00 3TOM PaHO,
MOoKa 3aJ0XkeHa TOJbKO OCHOBa s Oojiee BBICOKMX ypoBHeH. Tem He MeHee U B

paccMaTpuBaCMOM CJIydac 3TU YCJIOBUSA NPUBOIAT K OUCHBb BA’)KHBIM CJICACTBUAM.

0 B meopuu numeiinvix onepamopos onpedeneHo Oeudicenue u npeobpazosamue noOobus, 6 HACHMHOCM,
uzomempusi NpocmMpaHcmea 6 ceds (dacmwuelli cayuau a@uHHblX npeobpazosanuti). 3adaromcs  OHU
svipascenuamu, noxodxcumu Ha (3.4). O0naxo 30ecsb 5mu 8bIpaAdiCeHUs CAeOVIOM U3 NOHAMUL UEPAPXUU YPOBHell
CIIOJCHOCMU, 4 He 8BOOSIMCSL U3 OPY2UX CO0OPAdICeHULL.

2L [Ipu smom Kadxicoas mouxa maxoi KOHCmpPyKyuu euje u, 6UOUMO, 3A6UCUMA Om Opy2ux, YmooObl 3a0anmb
UCKPUBTIEHUEe 9MO020 NPOCMPAHCIEA.....
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Ecnu 3adpukcupoBars Benuuuny t: t=to, To Bce BoipaxkeHus (3.4) mpeBpamiarorcs B
TOX/IECTBO - CIIPaBa OKA3bIBAETCSl CyMMa JBYX BEIIECTBEHHBIX uncen X= Xo + Vx to= Xo , TO
xe camoe a1 Y um Z. To ecTh mpu TakoM YOPOUICHUH (QUKCUPYETCS «IPOCTO»
reOMETPHYECKAst TOUKA CIOKHOCTH & LE . Ho Takue BBIpaKEHHS OIPENEIEHBI IS KaXKI0ro
3HaueHus t, Toraa, 3aJaBasi HECUCTHYIO OECKOHEYHOCTh BeJM4KH t (Belb 3TO BEIICCTBEHHOEC
YHCIIO), TMOJIyYMM KOHTHHYYM CBSI3aHHBIX 4yepe3 BeIH4YMHYy t reoMeTpuueckux Touek. s
KaKI0M M3 (uxcupoBaHHBIX t 0OpasyeTcsi OECKOHEUHBIN psii T€OMETPUYECKHX TOUEK
Y.t , (xy,2)t2, (Xy,2)tz ... | vi TO, 4TO I OYAYIIUX YPOBHEH CIIOKHOCTH SIBIISICTCS
TpaeKTOpHeH (U1 JaHHOTO YPOBHS BEIMYHMHBI V HE BbIIeseHb). Kaxas Takas OecKoHeuHasl
TPAeKTOpHUs TI0 CIOKHOCTH OMpeeseT OJHy BenuuuHy 1*30, oTmmunyio oT apyrux. Eme
HAJI0 YYEeCTh BCE BO3MOXHBIC HAOOPBI Vx VyV; M HAIHCaTh TAaKUE XKe PAAbI IS | v2, .. |va...,
|va. .. . 3amaBasi BCe€ BO3MOJKHBIE TPOUKH Vx Vy V; (2 MX TOKE HEeCUeTHass OECKOHEYHOCTB),
ypoBeHb °E - To ecTh mpocTpaHcTBO 341, OKa3bIBAaeTCs TOKIECTBEHHO MPEICTABMMO B BUJIE

MHO’KECTBA BCEX BO3MOKHBIX TPACKTOPHUIA.

B mo6om ciydae mpoctpancTBoM 3+1 sABIISIETCSl cUCTeMa JIECATH B3aUMOCBSI3aHHBIX
(©10=0) orHomeHuit yposHs CE, TO ecTh NPOCTPAHCTBO CYTh XaPAKTEPHCTHKA
caoxkHocTH. [To mepapxum OTHONICHUH CIIEAYIOIINE YPOBHU OyIyT, TOMHMO CBOMX HOBBIX
OTJIMYUI, XapaKTEepPH30BaThCS W OTHOIICHUSMHU mpocTpaHcTtBa 3+1. Jlpyrumu croBamu,
HauyMHAs C OTOrO YPOBHS, OTHOIICHHS OKAa3bIBAIOTCS Kak Obl MOrPY:KeHHBIMH B
MPOCTPAHCTBO M HE MOTYT paccMaTpuBaTrhcsi 0e3 Hero. Bo3HWKalOT yCIoBUS JJs TOTO,
9TOOBl TOSBUJIACH CYIIHOCTh, OOJIafaromiasi TEMH CBOMCTBaMH, 4YTO Mbl Ha3bIBaeM
MPOCTPAHCTBOM — BPEMEHEM: IPOJIOJDKHTEIBHOCTBIO, TPEMs U HE OOJbIlIe — MO TeopeMe
®pobennyca *)??, reoMEeTPUYECKHMMU KOOPAMHATAMH — Pa3HBIM MECTOIOJIOKEHHUEM IIPH
pasHbIX mapameTrpax t, TpaekTopusiMu JABIWKeHUs U Tmpoyee. C JIpyroidl CTOPOHBI,
B3aMMOJIENCTBUA Gollee MPOCThIX ypoBHEH — 2B, 3B, 4I', GyayT Takxke paccMaTpHBaThCs
MMEHHO C 3TOTO, MPOCTPAHCTBEHHOTO YPOBHS CIIOKHOCTH, B OCHOBHOM H3-3a y100CTBa /7S

YCIIOBCUCCKOI'0 BOCIIPUATHA, YTO ITOBJICHECT 34 coboi BBCIACHUC CB060I[HBIX napamMeTpoB 1

22 xoHeuHo, MOJICHO 3a0amb YCIOBUS U HANUCAMb YPAGHEHUS MHO20MEPHO20 RPOCMPAHCIIGA, OPY2UX

061)6](’}1106, Komopble MOJICHO HA364mb npocmpaHcmeamu ¢ JAH0OBIM KOJIUYECMBOM uazwepeHuﬁ, HO 9mo 6ce mo
Jice 86edeHUe CIONCHOCHIU «pyKamuy.
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CJIOXHBIC MATCMATUUYCCKUC KOHCTPYKIUH, INO3BOJIAIOIIUC KAaK —TO IIPUBCCTU OIMCAHUA

OTHOIIEHUN HU3IIEH CIIOKHOCTU K YpOBHIO pocTpancTBa (['11aBa 9).

[IpuBoiMMBIE BbIIIE MOCTPOEHUSI OCHOBBIBAIUCH HA TOM, YTO B MAaTpPULE PacCTOSHUM
@10, B BeIpakeHHH (3.2), UCTIONB3YIOTCS 3HAUCHHS KBAIPaTOB BeanuMH ljj, 9TO ecTecTBeHHO,
€CJIM IMOCTPOEHMSI UAYT OT MOCTYJIMPOBAHUSA TPEXMEPHOI'O IPOCTPAHCTBA C EBKIUIOBOM
METPUKOW, HO B IPEUIaracMOM MOCTPOEHUH «I10 CIOXKHOCTW» IpUJETCs] 000CHOBATH 3TOT
BBIOOP, MOCKOJIBKY HET HUYEro 4TO Obl TOBOPHUJIO O HEOOXOIUMOCTH UCHOJIb30BaTh HMEHHO
TaKyl METPHUKY.

TpebGoBaHue 111 TPEXMEPHOTO MPOCTPAHCTBA MMETH €BKJIMIOBY METPUKY, TO €CTh

TpeboBaHueE, 9TOOBl  PACCTOSIHUS OTPENIENSAITUCH o TeopeMe [Mudaropa

| n
|

tot (P — ) = ([ (e — )
V
k=1

2

d(p,q) = \,/(Pw —q1)* + (p2 — )*

2

KaKk HU CTpPaHHO, BBOJUTCA TOJIBKO IO MpeArnouyTeHuto uccienoparens. CyIecTBYyeT,
HarpuMep, paccTosiHue MHHKOBCKOTO, 0000IIarIiee MOHATHE METPHKH, €CTh METpPHKa
UYeObimieBa u mpoure. M oueHb MmokazaTeiabHO COBPEMEHHOE OIpeiesieHue H30paHHOCTH
€BKIIUIOBOH METPUKHU CpEelu MNpPOUMX: «eBKIUO008a Mempuka — Haubojee ecmecmeeHHds.
QYHKYUsL paccmosiHus, Ompaxcarowas UHMYUMUGHble CEOUCMBA PACCMOSHUA MeHCOy
mouxamu» *)?%, OnATH MHTYHIHNS, KOTOpas B 3TOM CIlydae Jae He IPHHAIA BU aKCHOMBL,
BEPOSITHO MOTOMY, YTO HACTOJbKO ecTecTBeHHA. C MO3UIMI nepapXuu OTHOIIEHUNH UMEHHO
EBKIIMJI0BA METPMKA COOTBETCTBYET YpOBHIO °E W, COOTBETCTBEHHO, IIPOCTpaHcTBa 3+1.
Takoe ycnmoBue HE0OX0nMMO, YTOOBI CKajsip | MPENCTaBUTh B BHJE TPEX KOOPAWHAT —
BeipakeHue (3.1), a T0 BO3MOYKHO TOJILKO MPH MPEACTABICHUH BEKTOPHBIX COCTABIISIOIINX
B BHUJE KBaJparoB, oOpamamomux ux B ckajasap. K coxkaneHuro, HET J0Ka3aTelbCTBa
€IMHCTBEHHOCTH TAaKOTO TNPEACTaBIeHUA. Bo3MOXHO, (3TO HEOOXOAMMO J0Ka3aTh

OT/IENBHO), YTO s cTeneHeil BeauuuH |, oTamunelx or aByx — nanpumep 1B, I3

b
(GyHKIMOHATBHOE YypaBHeHHE BuAa (3.2) HE UMeeT peuleHH BooOIle WU HE HMEeT
pelIeHrs B BUJE TPEX HE3aBUCUMBIX KOOPIWHAT U CKaJsIpa, 4TO TpeOyeTcs Al CI0KHOCTH

GE_ *)24

B Mamemamuueckas suyuxnoneous, 1975e.
24 018 3mo20 HAOO VOKAZAMb COUHCIMECHHOCTb NPEOCIAGNCHUS YClo6Us 3.2 uepe3 CyMMy K6aopamos
paccmosinuii | u, coomeéememeenno, uepes cymmy K6aopamog KOOpOuHAam.
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[ToauepkHy, 4YTO MIPUBEAECHHBIE PACCYXKAEHUS OTHOCSTCS K IOCTPOEHUIO ITPOCTPAHCTBA
KaK O4epeHOM HepapXu4yecKoil cTyneHu, rae 0ojiee MpoCThie IEMEHTBI ABISIOTCS 0a3ucoM
JUI TIOCTPOEHUsi 0oJiee CIOKHBIX, U TJ€ HeNb3s BBOAUTH OTHOIIEHMS (4YMCia, JJIUHBI,

(dhopMyITbl) 0€3 IPHUBSI3KH K JOJDKHOMY YHCITY Oa3UCHBIX OTHOIICHHUH.

[Tpunoxxenwne k I'nase 3

Berime ucnonp3oBanuck pe3ynbTartsl U3 padot mpodeccopa 0. U. Kynakosa u
€ro TPYIIIbI, 37eCh OyIeT YMECTHO BKpaTie MPEACTaBUTh OJHY W3 YacTed ITOH
WHTEPECHON TEOPHUH.

[Mpodeccopom HO.M. KynakoBeiM B 1ukie padotr mo Teopuu (u3HUECKUX
CTpykTyp (Hanpumep, Kyraxose FO.U., Braoumupos FO.C., Kapnayxoe A.B. Beeoenue
6 meopuio (husuueckux cmpykmyp u ounaphyio ceomempogusuxy. M. Apxumeo 1992)
YCTAaHOBJIEHO, YTO DJJIEMEHTAapHOE TMOHATUE OMHOWEHUs JOCTATOYHO  JUIS
ompejeneHusi, B o0mieM ciay4ae, npocrtpaHcTBa. KymakoB Npeamnosyouil MpocToe
YCIIOBHE IS 3TOTO — 3aKOHBI HMEIOT XapakTep alreOpamyecKux OTHOIICHHM,
CBSI3BIBAIOIINX JPYT C IPYrOM JIEMEHTHI — TOUKH. OKa3alloCh, YTO B paMKax TCOPUHU
TaKOTO POJIa MOYXKHO TOBOPHUTH O 3aKOHAX IS TPEX AJIEMEHTOB, YEThIPEX, ITATH U T.II.
HazoBeM 3TH koyimyecTBa paHroMm I 3akoHa. Toraa KaIaplid 3JIeMEHT 3aKOHa paHra I
= 3, 4... cBA3BIBaCT MEXKIY COOOH CTOJIbKO TApPHBIX OTHOIICHHUH, CKOJBKO €CTh
codyeraHuid u3 I mo aBa. O003HAYAs MAPHBIC OTHOLICHUS MEXIY JJIEMEHTaMH | U K
yepes aik , BO3SMOXKHO 3alycaTh 3aKOH B BUJIE PABEHCTBA HYIIO HEKOTOPOM (pyHKIMHN
ot r(r-1)/2 mapusix oTHOIIEHHWI THma a ik . @ (a i, a ij, a j...) = 0. 3akoHBI TOrAa
OTIIMYAIOTCSl TMpexJe Bcero paHramu. Jlias HaxoxaeHus Buga QyHkouun O
HCIOJIb3YEeTCSI CBOMCTBO CHMMETPHUM, TO €CTh pPAaBHOIIPaBUSI BCEX 3JIEMEHTOB
paccMaTpuBaeMoOro MHOXecTBa. BMmecto ojHOro Habopa u3 3yeMeHToB |, K, |, ...
BbIOMpaeTcss HAbOp U3 KAaKUX YrOJHO JAPYTHX I 3JeMEeHTOB: P, M, N ... FIMeHHO 3TO
MIPOCTOE YCIOBHE MO3BOJISIET NepelTH oT hopmynbl D(a ik, a ij, a j...) = 0 Kk cucreme
¢GbyHKIMOHATBHO — MU GdEepeHINaTbHBIX YPaBHEHUM W HAWTH KOHKPETHBIC BUJIbI
3aKk0oHOB. Bce 3T Bompockl nmoipo6HO u3nokensl B padorax KO.M. KynakoBa u ero
rpynnel. Takas Teopust oTHomieHMi KymakoBeIM © Oblla Ha3BaHa TeopueH
(bu3HYECKUX CTPYKTYD.

Oxka3bIBaeTcs, MOHATUE paHTa I CTPYKTYPbl COOTBETCTBYET Pa3MEpHOCTH N B
reoMeTpur. MexXJIy HUMU HMeEeTCsl OJHO3Ha4yHas cBsi3b I = n + 2. Camu
KOOpJIMHATBl BBOJAATCA cienayromuM oOpazoM. B 3akone ®@=0 (e Tompko P10=0,
WCIOJIb3YyeMOM B 3TOH TIjlaBe) MOXKHO BBIICNUTH I — 2 3JIEMEHTa U CUUTaTh MX
3TallOHHBIMUA. OTHOIIEHHSI K STAJIOHHBIM 3JIEMEHTAM BBICTYIAIOT B POJIM KOOPIUHAT
3NIEMEHTOB | U K M BceX MHBIX.

B rpynne KynakoBa W3 pelieHHs COOTBETCTBYIOIIUX (PYHKIIMOHATBHO —
muddepeHnanbHbIX YpaBHEHHM OBLTUM HalIeHbl BCE BO3MOXKHBIE 3aKOHBI JIJIs
cucteM oTHomieHwi panroB I = 3, 4, 5. C yBenuyeHHEeM paHra CYyIIECTBEHHO
BO3pacTaeT TPYAHOCTh HAXOXJEHHUS 3aKOHOB. [l Kaxaoro paHra I umeercs
HECKOJIbKO pemieHuil. Okazanoch, 4TO 3TH PELIEHHS COOTBETCTBYIOT H3BECTHHIM
reoMmerpusam: Epknnna, JlobaueBckoro, Pumana u ap.
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Kak yxe roBopwIOCh BbIIE, TPEXMEPHOE EBKIHUJIOBO IPOCTPAHCTBO
OIIMCBIBAETCS OJIHUM M3 3aKOHOB CTPYKTYPBI paHra 5, KOTOPbI UMEET BUJL

Vi,k,m,n,p € fﬂ3. !

ik B> Y al’pv
A Uy akp =D

1 =
tkmnp, tkmnp ~
Qs Ay mnp

o)

- (_1)5 im “in

m mn “mp

3akoH @®=0 TOXIECTBEHHO BBITIOJHICTCS, €CIM TIApHOE OTHOIIEHHUE aik
XapaKTEpHU3yeTCsl TPOMKaMU KOOPJAUHAT YIEMEHTOB !

aik=1Pi=(xi—-x)* + (Yi—-y? + (zi—)?

DTOT BBIBOJ, KaK U MaTpHIla pacCTOSIHUI, ObLIIM HCIIOIb30BaHbI BhIIIE, B [ 1aBe 3.

Ho mns storo ke panra KyimakoB m ero rpymnma Haluiy €me JecsATh U TOJIBKO
JeCATh IPyrux penieHuil ypaBHeHuss @ = (), KOTOPbIM COOTBETCTBYET CTPOTO JIECATH
BHUJIOB 3 — MEPHBIX reoOMeTpHid. Tak, eCTh IICEBJA0IBKINI0OBA FEOMETPUS

aik=1Pik=xi-x)* + Yi—-yW? - @—n)
reometpus JlobaueBckoro, PuMana u HeKOTOpbIe ApYyrue, a TAKKE TPU MPAKTHUECKU
HEU3BECTHBIE T€OMETPHH.

3aMedy, 4TO MOJHOCTBIO HMCIOJIb30BaTh Teopuio (pU3MUECKHX CTPYKTYp AJs
paccMaTpuBaeMBbIX 34€Ch IOCTPOCHUN HEPAPXUU HEIb3sl — B HEH MOCTYJHPYETCsH
anreOpandecKuii BUJI OTHOIIEHUH.
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I'maBa 4 IloJie, IOKaJIBHOCTB U IBU2KEHHU €

B cunenyromeMm ypoBHe 'K Hajmo 3amaTh  OTAENMMOCTh OJHHMX OTHOIIEHHH
MIPEBIAYILEr0 YPOBHS OT IPYTUX U BO3MOXKHOCTb CPAaBHEHMSI UX Y€pe3 HOBBIN MapaMeTp.

Kak ykaspiBasioch paHee, mpocTpaHCTBO 3+1, sBIseTCA OTPAKCHUEM YPOBHS
cinoxknoctn  ®E, rhe DJEMEHTHl  XapaKTEPH3YIOTCS  JECATHI0  B3aMMOCBA3AHHBIMH
BEIIECTBEHBIMH OTHOLICHHSAMH MPEABIAYIIEro ypoBHS °d (MIM TIATBIO OTHETHHBIMH
Toukamu). Pemenne cooTBeTCTByMOMIETO (DYHKIIMOHATHHOTO ypaBHeHHs (3.2) maeT BU
kBazipara BeauurH °E B BHIE CyMMBI KBaJpaTOB KOODAMHAT. YUHThIBas BhIpaxkeHus (3.4),
5TO 03HAYaeT, YTO OTHOIIEHHS YpoBHsS °E 3amaroTcs Tpems TPOMKAaMH B3aMMOCBS3aHHBIX
(umetot o6mumi Houb: x=/0,X]... t=[0,t]) BemecTBenubIX BenuuuH (1, Vx, X), (t, vy, ¥), (t, V2, 2).

Torga mis OTAETUMOCTH ATHX BEIMYMH HYXHO OIPENENIUTh HOBBIA MapamMmerp,
(buKCcHpYOIUN pa3audue Ipyr OT Apyra TOYeK X, Y, Z Ha KaXA0W U3 KOOPAMHATHOU MpsAMOit
[0,X] [0,y] [0,z] u pasnmuume mpumnHcaHHBIX UM 3HaUCHU 7.

[Ipu 3TOM U3-32 HE3aBUCUMOCTH BbIOOpA HYJIEBOM TOUYKHM OTCUeTa Kak Juid 7, Tak U JJs
x,Y,Z, ero MoxHO TpencTaButh Kak X—0 = Vx(t-0)... PaccTosinue B TakoM IpeCTaBICHUU
HEOTIMYUM OT TeX OTHOIIEHMH, KoTopble 3ajaiorcsi ypoBHeM °E.  TlosToMy HYXHO
MPEICTaBUTh XapaKTEPUCTUKY HOBOU CIIOKHOCTH B BUJIE OTJIMYHS, PA3HOCTH KOOpIUHAT X,
Y, Z ot Tex, uro onpeeneHsl B °E B Bepakennsx (3.4):

Xt - (X + w(t-0))

Ye- (y + w(t-0)

Zi - (z + vo(t-0))
9TU pa3HoCTH 0003Hauy Sx Sy S; (paBeHcTBa Het!). Bo m3bekanue myraHuibl S OyaeT
HA3bIBATHCS HE MPOCTO PACCTOSHUEM, & CMEILIEHUEM.

Benuunna S popkHa HE TOJMBKO OTIMYATh MHTEPBAibl APYr OT Apyra, HO U OBITH
YHCIIEHHOW XapaKTePUCTHKON 3TOro oTianuvsa. OIHAKO OTIWYHTH BEUIECTBEHHBIH OTPE30K
[X2 x1] ot, mpenmosnokum [X1 Xo] — 3amava HeTpuBHAIbHas. JIen0 B TOM, 4TO B OOBIYHOM
ONpENCICHNN KOHTMHYYM — MOIIHOCTh BEIIECTBEHHBIX YHCEI, HMMEET JIOTUYECKHE
po0JIeMBbl ¢ TIOJTy4Y€HHEM OTAEIBHOIO OTPE3Ka, — €ro TOUKH HECUETHBI U BbIJICIIEHUE KAKOTO
- nmub0 MHTEpBaja B HEM HEBO3MOXHO. Y KOHTHHYyMa HET HHUKAKOIo IMPHCYLIEr0 eMy
Maciitaba. MHTyHIus, moacKa3bIBaroias, 4ro 1eoe sBIseTCs CyMMOH CBOUX YacTeH, 3/1€Ch

He paboTaer.
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Bor, mHampumep, 4TO TOJpasyMeBaeTcs IOJA  KOHCTPYKUMEH  «moys» -
JIEKTPOMArHUTHOTO, HAIPUMEp, 3aIOJHSIOLIEr0 TPEXMEPHOE MPOCTPaHCTBO. BenuunHa u
CKOPOCTh H3MEHEHHS MOJsI B Pa3HbIX TOYKAX MPOCTPAHCTBA IOJHOCTbIO ONPEIEIISAIOT
MOBEJICHUE II0JI1, a TOYKM CaMoOro IOJii B3aUMMOJEUCTBYIOT TOJBKO C OJMKaulllUMU
cocenamu. Ho B KoHTHHYyMe OmmkailImux Apyr K Apyry Todek HeT. *)*° B Hem, B mo6om
€ro OTpe3Ke, OnpesiesieHa HecueTHas: OecKoHeuHOCTh "Ommkaimux". [loaToMy 1 TOBOpUTH O
MOHATHUAX ONM3KOACUCTBUS Al KAKOTO0 —JIMO0 CHJIOBOTO MOJISl CJIOXKHO, pa3 HET COCEAHMX
TOYEK.

B onuceiBaeMO# BbIIIE MEpapXuM OTHOIICHWM ATOT IApaJoKCc HE cymecTtsyer. B
MEepapXUYeCKOM TPEJCTABIEHUN €CThb OTHOIIEHHUS, €CTECTBEHHbIM 00pa3oM Jeisiune
(mpuparomue Macitad u yrnopsiioueHne) KOHTUHYYMY - 3TO HHU3IIME YPOBHHU, 00513aTEIBHO
CYILIECTBYIOIIHE MPU HEPAPXUYECKOM 3aJaHUU OTHOLIEHUH. KaX1plii HOBBIM YpOBEHB, B TOM
uncine u 'K, cOnepKUT OTHOIIEHUS YPOBHEN ’F |, °B, KOTOPBIE AUCKPETHBI, U YpOBHA “I"
OTHOILIEHHS B KOTOPOM YIIOPSAOYEHBI, O 4eM rOBOPWIOCH B I'aBe 2. YuuThIBass TeopeMy,
YTO MEXAY JBYMS PpalHOHAIBHBIMU YHCIAMM HAaXOOUTCS IO KpalHEHd Mepe OJIHO
palMOHAIBHOE, IOJIY4aeTCs, 4TO B CKOJIb YIOZHO MAJIOM OTPE3KE YHCIOBOM NPSIMOU
(KOHTUHYYMHOM) €CTh DJJIEMEHT CUeTHOM OECKOHEUYHOCTH, MYCTh JaXKe OKPYKCHHBIN
HECUYETHOH GECKOHEYHOCTHIO MPPALMOHANBHBIX, KOTOPBIH M «TIOMedaeT» ero, aejias *)%
CKOJIb YTOJIHO MaJIbIM OTPE30K KOHTHHYyMa YHNOPSAJOYEHHBbIM. J[pyruMu cioBamu, B JIIOO0OM
oTpe3Kke, 00pa3zyeMoM JByMsI HECOBIAJAAOUIMMH TOYKAMHU BELIECTBEHHON YMCIOBOM MpsAMOH
(yposenb °/I), MoxHO Halitu oTHomenue I, KOTOpoe, Oylydd yIOPSAOYEHHBIM,
YHOPSIIOYMBAaEeT M JaHHBIM OTpe3ok. Torma 000 oTpe3ok AX mpeacTaBUM CyMMOWM
MEHBILUX [0 MacIiTady yNopsJA04eHHbIX OTPE3KOB - AX1-2, AX23 .... OTpe3ku MOryT ObITh
CKOJIb YFOJAHO MAaJbIMM, 4 HX YHCIO — CKOJb YrOJHO OOJBIIMM, NPH 3TOM «OJUH
PacroJIOKEH 3a IPYrHM». 3aMedaTelbHO TO, YTO OIMCBIBAEMOE IIPEICTaBICHHE Majoro
[IOCJIEI0OBATEIbHOTO IPHUpAIEHUs] OYeHb OJIM3KO K ompejaeneHuto aupdepeHnuantbHon
¢dopMBI, 1151 KOTOPOH, MpaBaa, HEOOXOIUM elle NpeaenbHbIi nepexon. M kak pas Gosee

BBICOKHI YPOBEHb CIIOKHOCTH 'K Bblmenser moOyi BHIODAHHYIO TOYKY KaK OCOOYIO

(MpuUMUChIBast KaXKI0H CMEIICHHE), B OKPECTHOCTH KOTOPOH OTPEAETUMBI CKOJIb YTOTHO

25 Hanomuio 66160061 MeopulL MHOICECME — MeNCOY OBYMS PAYUOHATLHLIMU YUCTAMU HAXOOUMCA NO KDPATIHell
mepe, 00HO PAYUOHATLHOE, MENHCOY 08YMSL UPPAYUOHATILHBIMU (8€U)eCHBEHHbIMU 8 0OUjeM CIyYae) MOUKAMU,
Mo ecmb MOUKaAMU KOHMUHYYMA, HAXOOUMCSL HeCUemHasi 0eCKOHEYHOCHb UPPAYUOHATIbHBIX YUCEL.

26 5mo 6 KaKoM — Mo CMbICTE 661600 KAKCUOMBL 6b160PA» MEOPUL MHOICECIE.
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MaJlble OTpEe3KH, cxojsmecs (ecTh YIOpsIo4YeHHOCTh -!) K 3Toi TOuke, a, pa3 OHa
BBIJICJICHA, TIPE/IeNl CXOXKJCHUS ompexaeneH. Torma ¢ 3TOro ypoBHsST MOXHO (M yZOOHO)
3alMCBHIBATh BEIMYMHBI B BUJE, KOTOPHIM MbI Ha3bpiBaeM au(depeHUHATbHOI (HOPMOI,
HCIIOJIb3Ysl 0003HAUYECHHE

0=A—0

VYuuTtbiBasi BUJ HOBOTO mapamerpa S — cmenieHust Xt — (X + Vx(t-0)), 3anuceiBaetcs B
Bune o> S/ 0 x> =0 - mo ompeneneHnio audGhEPEHITMPOBAHNS 3TO YCIOBHE JIHHEHHOI
3aBUCHUMOCTH S oT X. HenmuHeHOH, - 0ojiee CI0KHOMW, 3aBUCUMOCTh 3Ta Ha JIAHHOM YPOBHE
crnoxHOCTH OBITH He MoxkeT. Takke 52/ 6(vt)? =0. Torma 6% S/ 6 X2 =0= 6° S/ & (Vt)? unn, B
oOrieM Bue, yIUTHIBAs, YTO S HE3ABHCUMO OT KOOPJIWHAT X,Y,Z,

2SI X%+ 525 0 y? + 0251 6 72 = (IN?) 6% Sl 6 t2 (4.1)
TO ©CTh W3BECTHOE YypaBHEHWE BOJHBI. KpaifHe BaxHO, YTO S TOr/;a BBIACISET
B3aMMO3aBUCHMBbIC 3HAYCHHUS X, Y, Z, 1 OT BCceX APYrHX B MPEABLAYIIEM YPOBHE CIOXKHOCTH.
WnrerpanbHas gopma 3TOoro ypaBHeHHs OyzaeT oToOpaxaTbh BHUJ OTIMYMN MapaMeTpoB
ypoBHA 'JK — HecBOAMMOCTHM MX K BhIpaxkenuio (3.4) mpempiaymero yposHs. Kpome
KOOpAMHAT W BEMMYUH 71 TIOSIBATCS OTHOUIICHWS, CBS3aHHBIE C HOBBIM IapaMeTpoOM
cememernst: X=X(Xo, Vx, t, Sx), Y=Y(Yo, W, t, Sy), Z = Z(20, V;, t, S;). [lpuuem oTiamuus 3tu
MOTYT OBITh BBIPAXKEHBI B Pa3HBIX BUIAX — pemIeHus ypaBHeHUs (4.1), mpUBOAUT K BHUIY
cepuvecKoil BOJIHBI, IUIOCKOW U IpoYee.

[Tomy4aercsi, 4TO TMOCIE CIOKHOCTH, ONPENEISIONIEH MpocTpaHcTBO 3+1, onpeneneHa
CIIO)KHOCTh BOJIH B 3TOM MPOCTPAHCTBE, TO €CThb OHO IepecTacT OBbITh EIAWHBIM U
CTaOUJIbHBIM.

Axagemuk [IOHTpSATHH OTMEYal, YTO «NPUPOOd 2080pum C HAMU HA SA3bIKE
oupgepenyuanvnvix ypasuenuti». U IpuurHa HMEHHO B TOM, 49TO C YPOBHs 'K OTHOIIECHMS
MOTYT XapaKTEPU30BATHCS YIIOPSIOYCHHBIMH, MaJbIMU — O H3MEHCHUSMHU IapaMeTpPOB.
Torna TONBKO OMPENEICHO W JIOTHYHO TU(PepeHIIMaTIbHOE CUUCICHHE, T/Ie WHTETPaIbHbIHI
BHJI BBIPOKEHUHN SBJSETCS 3aMUChI0 OTHOIICHUN uepe3 MapaMeTpbl, XapakTepU3YIOUIue U
IpeAbIIYIINe YPOBHH (B YaCTHOCTH KOOPIMHATHI MPOCTpaHcTBa 3+1), U HOBbIC BETMYNUHBI S.

Bo3Hukaer Bompoc — He SBISIETCS JIM BBEAEHHUE YIOPSIOYMBAHHUS OTPE3KOB O
YMEHBIIEHUEM CIIO)KHOCTU - OT KOHTHHyyMa K MEHbIIEH CIOXXHOCTH YIOPSIOYEHHBIX
paroHanbHBIX uYncen? HeT, CIOKHOCTh YBEIMYUBAETCS, MOCKOJNBKY K KaXKIOW TOUKe,

XapaKTepI/ByeMoﬁ BCIICCTBCHHBIMHY OTHOIICHUAMU (34), IIPUNUCBIBACTCA JOMOJHUTEC/IbHAA
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XApaKTEPUCTUKA CMEILECHMS, XapaKTEPU3YIOIIasi OTIIMYAE JAHHOW OT MHOXKECTBA COCEIHUX
Oommkaimmx Toyek. IlpunuceiBaeTcs 3Ta JONOJHHUTENbHAS CIOXKHOCTh MMEHHO TOYKE W3
KoHTHHYyMa. CBOWCTBa TakOil HOBOW XapaKTepUCTHKH Hawnboiyiee ONU3KH K TOMY, 4TO B
¢u3uKe Ha3pIBaeTCS MOJIeM; ISl pacCMaTpUBAEMOro Cilydas S — 3TO I0JIe CMEMICHHUS,
KpydeHus B TBepaoMm Tteie. [loHsATHe «cmemeHne» MOKeT ObITh 3aMeHeHO Ha Oojee
IIPUBBIYHOE «BEJIMYMHA TI0JI1 B JIAHHOW TOYKE». [J1aBHOE TO, YTO NOHATHUE IO SIBISIETCS
PENSAIMOHHON BENMYHMHON, XApAKTEPUCTUKOM HOBOW CJIOKHOCTU. YUMTBIBAS HEPAPXHUMIO,
MPaBWJIBHO TOBOPUTH «IOJIe B MpocTpaHcTBe 3+1», W MOXKHO 3amMcarh CIEIYIOLIUe
YCIIOBHBIE BBIPAKEHUS:

K =>S°E => Sd3 => ...

TO €CThb CJIOXHOCTh IIOJII TMOAPAa3yMEBAaeT M CIOXHOCTh IpocTpaHctBa 3+1 wm
HEIPEPBIBHOCTH BEIIECTBEHHOTO PsI/Ia.

Ecnu nepexoauTh OT NMPHUBBIYHBIX MAKpPOCKONMUYECKUX MMAPAMETPOB K OTHOCHTEIIBHO
MeHee CIIOXHBIM — JI0 yYpPOBHS HpocTpaHcTBa 3+1 (K OTHOIICHHSIM KBAHTOBOW (DHU3WKH),
MOHATHE IOJII CTAHOBUTCSA — YTO E€CTECTBEHHO, - M30BITOUHBIM. [lJI1 Majol CI0KHOCTH
JOCTaTO4YHO OyJEeT MCIO0JIb30BaTh HE KOHTUHYYM, a OTIC/IbHBbIE HEIENUMBbIE OTpPE3KH, 0e3
IPECTAaBICHUH O OECKOHEYHO MajbIX H3MEHEHUsAX. B 3ToM ciydae «TpexMepHOMY»
HaOJIO/IATENI0 TIPUAETCS BBOJWTH JMCKPETHBIE BEIWYMHBI ypoBHA 25 wm °B |, -
NEPEHOCUUKHU TOoJIsl. YTO Ba)KHO, 3TU 3HA4Y€HUs OyIyT TOXKE PESILIMOHHBIMHM, 3aJlaHHBIMU
OTHOCHTEJIBHO OIIPE/ICIIEHHOTO YPOBHSI CJI0KHOCTH, a HE (PyH/IaMEHTaIbHBIMHU.

[lonsitue mnoss, 3amaBaeMoe Yepe3 YPOBHH CIIOKHOCTH, €CTECTBEHHBIM 00pa3oM
YIIOBJIETBOPSAET acleKkTaM OJIM3KOJAeHCTBUS, IpU3HABaeMble BCEMHM HaOIIOJATEIsIMH: BO-
NEepBbIX, Kaxaas TO4YKa TOJs SIBISETCS OTHEJIbHBIM OOBEKTOM — HMEET CBOIO
XapaKTEPUCTUKY, BO — BTOPBIX, OTHOLICHMS BBICIIErO YPOBHS MOIYT OIIPEIENIATHC
CMELEHUSIMU (MO’KHO CKa3aTh - KojeOaHusMuU) noyied. JlpyruMu cioBaMu, BO3/E€UCTBUS —
OTHOIIECHHUS MEKIY TOYKAMM B IIPOCTPAHCTBE, HE IEPENPBITMBAIOT M3 OJHOIO MECTa B
Jpyroe, HO MPOXOIAT 4epe3 Bce MPOMEXKYTOUHbIE TOUKM — Oxarojgaps HOBOW CIIOKHOCTH,
IIPU 3TOM KakJas TOYKa OTJeNieHa OT JIPyroi, Tak cka3aTb oOnagaeT cBoeil He3aBUCHMOIT
pEeanbHOCTBIO.

B unHOCTpaHHOH JIMTEpaType 4alne MCIHOJIb3YEeTCd TEPMHUH «IOKAJIBHOCTB», — AHAJIOT
«ONMU3KOJEUCTBUSA» B OTEUYECTBEHHOM; COOTBETCTBEHHO «HEJIOKAIBHOCTB» —  3TO

«ganpHoAelcTBHEe». Mcnonbp30BaHue nepapxuu OTHOIIICHUM IMPUBHOCUT CBOU KOPPCKTUBLI.
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3I[eCB ONpuaCcTCda pasacinTb 3TH HNOHATHA W HCIIOJB30BATh HUX IJId Pa3HbIX ypOBHefI
CJIOXKHOCTH. BJIH3K0,IICI>1CTBPI€ OCTaBUTH AJIA OTIIMYUMOCTH TOYCK I10JId, a JIOKAJIbHOCTDb — IJIA

OTIIMYMMOCTU MAaTCPHUAJIBHBIX TOYCK, O UCM 6YI[€T TOBOPUTBHCA HUKC.

Cnenyromuii yposenb 83 nomkeH 3amaBaTh pasiauume Mexay Si u Sy . Ilyete W —
napamerp, OTICISIOMUNA TBa cMenieHus. [Ipy BBEJACHHH €r0 B ONHCHIBAEMYIO CHCTEMY
MOJTyYaroTCs JBE 3aBEIOMO pas3iuuHbie Benuuunbl, W (S) @ (S1, S2)

Kak ykazano Bwimie, S BeIpaxaercs depe3 auddepenimansuyo Gopmy. Torma mpu
oTimInu S U Sy, Ha OECKOHEYHO MaJioe 3HAYCHHE, XapaKTePUCTHKA, UX OTIUYAOIIAs, TOXKE
Oyzmer BpoJe OTIMYaThCs OSCKOHEYHO Malio, B Mpezene — ucue3ars. Kak ke Torma most
(cmemieHust) OyayT OTIMYAThCA JPYyr OT Apyra? 3HAYWT, HOBBIA YPOBEHH CIIOKHOCTH
JOJDKEH 3aJaBaTh HapaMeTp eAWHBIH U i Si, U g Sp =S1+ JS, Tornma ecinum W — HOBBIN
HEM3MEHHBIH mapameTp it S u Juist S+JS, To ero MOXKHO MPUIHCATh U pasHuie 0S = S - Sy,
TO €CTh OCCKOHEYHO MajioMy o0beMy OX, oYy, 0z, o(Vt) , mpuuem B mpeiene 3TOT 00beM
MEPEXOUT HE B HOJIb, KaK VIS TIPEIBIAYINETO YPOBHS, @ B W. YUHUTBIBas, 4TO Sx=X-(xo-Vt) ...,
TOIBKO ¢ BTOpas NMpoM3BOHAs 10 t . OV/ Ot - He OymeT 3aBHceTh OT BBIOOpa S *)?7 n
UMEHHO 3TO BBIPAKCHHE — YCKOpPEeHHe, MOXET OBITh 3almcaHa KaK XapaKTepUCTHKA W,
pasnmuuaromas Si1 u Sy B mcyesamome MaioM oobeme oX, dY, 0z, o(vt). MHpiMu croBamu,
BBIJICJICHHE B HOBOM CJIO)KHOCTH OECKOHEUHO MaJIOTo o0beMa dX, dY, dZ, 0T — nanee oH OyaeT
Ha3bIBaThCsS MaTepUabHasi TOYKA, - B pa3HOCTH moyied Sy u Sy Oyder BBI3BIBATH
(coobmiate emy) mapaMeTp pas3aHyHs CMEIICHHH W, KOTOPOE XapaKTEepU3yeTCsl BETUUMHON
oV/ ot — yckoperue. OOpa3Ho roBopsi, HAOJIIOAAaTENb YBUINUT, KaK IO ICHCTBUEM Pa3HOCTH
B BeJIMYMHE MOJIel MaTepraabHas TOUKa MpUoOpeTacT yCKOpeHHe.

BaxHo, uTO HazeneHue napameTpa W XapaKTEpUCTHKOW dV/ ot OTHeNseT uis TOYKU
MPOCTPAHCTBEHHYIO 4YacTh cwmerieHust (0X, JYy, 0z,) OT BpPEeMEHHO# (CKOpOCTH) H, IO
BBIp&KCHUsM 3.4, TOrJla MOYXHO TOBOPHUTh O CYIIECTBOBAaHMHM MATE€PHAJIbHON TOYKH B
MPOCTPAHCTBE C KOOPAWHATAMH, MEHSIOMUMHUCS 1O t (TOBOPUTH O BPEMEHH, O TEUCHHH
BpeMeHH ToKa paHo). Takum oOpa3oM, Ha HOBOM YPOBHE HeEJNb3s MepebOpoOM MapaMeTpoB

MpeNbIAyIINX YypOBHEH (KOOpAWHAT, TMOJIEW - CMENIEHWH U JAp.) MepelTH OoT OIHOMU

2" Tugpgpepenyuposamo eenuuuny t no, nonodicum, NV unu X Heb3s No YCI06UAM 66e0eHUs ee KaK yacmu T ons
obecneuenuss 06we2o HOs ¢ Opy2uMU NAPAMEMpPamu — 8 RPOULTON 2iase.
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MaTepHaTbHOW TOYKU K JPYTOM, PACIONIOKEHHON CKOJIb YTOAHO OJIM3KO, 3TO U €CTh OoJiee
BBICOKAsI CIIOXKHOCTb.

Tenepp xoTenochk Obl M CKa3aTh, YTO IMOJ BO3JEHCTBHEM pa3HbIX mojei Si ,S2 ,Ss
,...OMNpPENENICHbl OTHOIIEHUSI MEXAY pPa3HbIMM MaTEpUAJbHBIMA TOYKAMH M CYIIECTBYET
3aKOH, CBSI3BIBAIOLIMI MapaMeTpbl 3TUX OTHOLICHHUM, HO JJIA 3TOr0 HYKE€H HOBBIA YPOBEHb,

IJIC OIIPCACIICHO pa3jIMuMue yKEe caMux W.

Wrak, caenyromuil yposeHb M OJDKEH pa3iudaTh OJUH HapaMeTp W oT apyrux. J{is
ypoBHS °H NOMKHO OBITH 3aJaHO 0C000€ OTHOLIEHHE, OT/AENIAIONIEE TOUKH APYr OT JIpYTa.
DTO YHCIIEHHOE OTHOIIIEHUE MOXKHO MIPUTIHUCATh Pa3IMYUMBIM APYT OT Apyra oobemam oX, oY,
0z, T - mycTb 310 OyzAeT BenudyuHbl Mi. Toraa, yunteiBas BeipakeHus (3.4), MOKHO TOBOPUTH
MPOCTO O TOUKE (MCUE3aroIIe MAJIOro 00beMa) Mi B KOOPJWHATAX X, V, Z, OTACIBHO OT IPYTrUX
BenuuuH V | t 1 u3MeHeHnue oVi/ ot B mosie. Hago oOpatuth BHUMaHWE HA J1Ba BO3ZHUKAIOIIUX
YCIIOBUS: M HE MOXET 3aBHCETh OT XapaKTePUCTHK S, TO €CTh SBJSACTCS CKAJISPOM, H
BenuuuHa t — oOmas, WHaue HeNb3sl CPAaBHUTh M OTJIMUUTH OOBEMBI OX, OY, 0Z, 01 Kaxaou
MaTepuajibHONW TOYKH. Takke He CYIIECTBYET HE «IO0JIEBOTO» B3aMMOJACHCTBHS
MaTepHalbHEIX Todek. *)?8. JleiicTBHTENBHO, JV/ Ot TIpeacTaBIseT W3MEHEeHHe Mo S, To
€CThb YCKOpPEHHE, a 3HAUMT, U BCE OTHOLIEHHUS MaTE€pPHUaJbHBIX TOUYEK CYTh XapaKTEPHUCTUKH
TMOJICH.

CpaBHUTB, TO €CTh 3a/1aTh B3aUMOJECHCTBHS Pa3HbIX Wi MOXHO CIIEAYIOUIUM 00pa3om,
W 1— OTIMYaeT My IS TIOJIeH S1 U Sp ; W2 — OTIMdaeT My s TeX JK€ YCIOBHUH moJiel Sy 1 S3

Takoe HEBO3MOXKHO B OJHOM TOYEYHOM OOBEME C OJHMMH MPOCTPAHCTBEHHBIMU U
BPEMEHHBIMU KOOpJIMHATAMH — HO MOTYT MPHUOIM3UTCA HA Majuoe paccrosHue. MOoXKHO
CKa3aTh — MPOU30IIJIO COYAapeHHE MaTePHAIbHBIX TOUEK.

Camu 1MoJii MOTYT MOMEHSTBCSA APYT C JAPYroM — BOJHBI cMmemienuid S — (4.1) tak
CKazaTh MPOXOJAT APYT Yepe3 Ipyra, — MOTYT UMETh KOOPIUHATHI JI0 U MOCJE JaHHOW TOUKU
npocTpaHcTBa (y HUX Oojiee HU3Kas, YeM y MaTepHAlbHBIX TOYEK, CIOKHOCTh). Ho mpoiitu
HE MOTYT MaTepUalbHbIE TOYKH — OHU OTJIMYAIOT PA3HUILY MOJIEH — TO €CTh OHH «TBEPJbIE).

Torma Wi u W JOTKHBI H3MEHATHCS B HOBOM CJI0KHOCTH BEIWYHMH M2 U My , Tak, 4YTOOBI HE

HapywmaTh pa3HuIly Sz - S1 U S3- Sz HU 10 coyaapeHusi, HU MocIe.

2 ymo, enpouem, ecmecmeenio 0N uepapxuu omHoueHutl, S — «noesol» napamemp npedbioyue2o YpoeHs,

HA HeM CmpOosAmcs Hoeble OMHOUEHUS.
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(m2, 0Sy/ ot)+(m1, 0Sy/ ot) = O wmiM, yuuThIBas, 9YT0 M - CKaJIAp, a BEIUYHHBI,

XapaKTePU3YIOIINE HCYE3ar0Ie MalIblii 00beM OX, dY, 0Z OT BpEMEHHU HE 3aBUCHT, NOJIydaeM
mz vi+ M2 V2 = const 4.2)

Kak yxe roBopuiioch, oJisi HE OTIMYAIOT JPYT ApYyra — IpoxXoJsaT» ApYyr uyepe3 Apyra — B

UX CJIOXKHOCTH 'JK oTnvumss HeT. B 5TOM ciydae MOXKHO 3amMcaTh He3aBHCHMOCTD

JEUCTBHS MHOTHX TOJICH Ha OJIHY MaTepUalibHYI0 TOYKY — UX JeHCTBUs Ha mapamerp (M,

ov/ ot) OyayT, Kak y He3aBHCHMBIX TTOJIEBBIX BEJIMUYWH, CKIAJbIBATHCA. TOrma MOXHO st

y100cTBa BBECTH €IMHBIM UX mapaMeTp F ¥ NPUMEHSTh ero K JaHHOW TOYKe, YTOObI

>'F= mi ovilot (4.3)

[Ipnyem HeBaKHO, U3MEHMIIACh CKOPOCTh OT CYMMBI COYJApE€HUN WU OT JAEHCTBUMN
Pa3HBIX MOJIEH.

B mosnyueHHOM BBIpaK€HUM JJs BTOpPOro 3akoHa HbIOTOHa MOSBIsSETCS YCIOBUE
BBIJIEIEHHOCTH B JIBI)KEHMHM W TMPOCTPAHCTBE MaTepualbHOM TOUYKHM U YMCJIeHHasl
XapaKTEepUCTHKA BCEX OCTAJIbHBIX - BHELIHMX JCHCTBHII Ha Hee.

Hano 3ameruTsh, 4T0 BBEICHUE F HE MEHSET CII0)KHOCTh OTHOLIEHUH, [0 — MPEKHEMY
OINMCBIBAIOTCS HE3aBUCHMBIE, OTIMYHBIE IO M, MOJIEBbIE OTHOILIEHUS, TOJBKO 37ech F He
sByseTcs ckaspoM. [lapameTpsl F 1M OTHOCATCS K 0JIHOMY YPOBHIO cloxkHOCTH Y.

IIpu 5TOM BO3HMKAET MapaJoKC - HE MOXKET ObITh HE3aBUCUMOI'0 BbIpa)keHUs Mexay F,
M ¢ OXHOH CTOPOHBI M W=JV/0t ¢ Apyroi, HMOCKOJIBKY YCKOPEHHE - XapaKTepUCTHKa
npeasiaymero yposus 3. Ecnu mocryiauposath (onpeaenats u3 onsita) F u m , torma
YCKOpPEHHE — HEKUH BBIYMCIMMBIN KO3(pduuueHT Mmexay HUMU. Ecnu cka3aTh, 4To pasHble
YCKOPEHHs M3MEpPHUMBI, TOIJa NPUIETCA MOCTYIMpPOBaTh CyllecTBOBaHWE F M mosyuyaTsb
ko3pduuueHT M. — cMm. Ilpunoxenue k 310 rmaBe. C MO3ULMN JIOTUKU BTOPOM 3aKOH
Herorona He 3amkHyT. IIprunHa 3100 Mapasokca npocra — UCIHOJB3YIOTCS Ba IIapaMerpa
OJIHOTO YPOBHS CJIO’KHOCTH, ¥ OJIMH — IPEJIbIAYIIEro, CBSI3aHHOTO, ECTECTBEHHO, C 000UMH,
II03TOMY OHHM BBIpaXKaroTCs ApYyr depe3 apyra. Kcratw, s NpakTHMYECKHX 3a7ad 3TO HE
OUEHb CYIIECTBEHHO: CHJIBl M MAcChl BCAKHMH pa3 OCTAalOTCs Kak Obl 32 KaJpoM H3MEpeHui,

Ha6J'IIO,Z[aIOTC$[ ABHUIKCHUS U TPACKTOPHUU. bonee HOI[pO6HO 00 3TOM TOBOPHUTCH B I'naBe 8.
HCO6XO,[[I/IMO CACJIATb OTCTYIUICHUC W NIOCMOTPCTH, KaK JIOKAJIbBHOCTh MATCPUAJIBHBIX

TOYEK YYUTHIBAETCS B COBpEMEHHOM (¢u3uke. B Kypcax Kiaccuyeckod TeOopeTHUecKOu

MCXAaHUKH OCHOBHBIC YPABHCHUS 3aJarOTCA ABYMS pPA3HBIMU CII0CO0aMHU. HOCTyJ'II/IpyCTCH
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aubo BTOpoil 3akoH HproTOHA, OTKyJna BBIBOJMTCS ypaBHeHHe Jlarpawka (cm., mHanpumep
kypc ona MOTU, Auzepman M.A. «Knaccuueckas mexanuxa» — M.: Hayka, 1980 ). Jlubo
MOCTYJIMPYETCS TPUHIUAI HAUMEHBIIIETO JICHCTBHS, KaK 3TO CICIIAHO B 3HAMEHUTOM KypcCe
Jlanoay, Jlugpwuya «Teopemuueckas gusuxa. Mexanuka» - ¥ U3 HErO BBIBOJUTCS BTOPOH
3akoH HproToHa. B mepBoM cityyae J10KaJabHOCTH MOAPa3yMeBaeTCsl — 3a/1aHbl OT/IEIbHbIC
CWJIBI, ICHCTBYIONINE HA MaTepUAIbHBIC TOUKH. be3 3TOT0 Heb3si TOBOPUTH PO M3MEHEHHE
HMITYJIbCa OTACIIBHOTO Teja (MaTepuallbHON TOYKH), €ro ycKopeHus. Bo BTopom kypce, pu
BBIBOJIC ypaBHeHHsS Jlarpamka W3 Bapualyl JarpaHkKWaHa, IIOJTYYCHHBIC YpaBHCHHS
JOTIOJTHSAIOTCSL €II€ OJTHUM MOCTYJIATOM — aJIUTUBHOCTU JlarpamwKuaHa. Takum obOpazom,
MPUHIIAI OTIMYUMOCTH JBYX MaTePUATBHBIX TOUEK MPOCTO MOCTYIUPYETCS, JIYUIe CKa3aTh
— cuneayeTr w3 ombiTa. Ho juia paccMarpuBaemMoi HepapXuu OTJIHYMMOCTBH DJIEMEHTOB B
npoctpaHcTBe 3+1 — He06X0AMMOE YCIOBHE ONPEENIEHUSI HOBOTO YPOBHS CIOKHOCTH.

VYciioBue 3aBUCHUMOCTH TPU  MAPHBIX CTOJKHOBEHHSX, ITO3BOJIMBINGE HAIUCATh
ypaBueHue (4.2), MOXHO TpakTOBaThb TaK, YTO YypPaBHEHHUS  JBWKCHHS IS
HEB3aUMO/ICHCTBYIONIUX B SH yacreii He COJEpKAT BEJIMYHUH, OTHOCAIIUXCA K JIPYTUM
CTOJIKHOBEHHUSIM B CHCTEME MaTepHaJbHBIX TOYEK. DTO W €CTh MPUHIUI aJAUTUBHOCTH, O
KOTOpPOM TOBOPWJIOCH BBIIIE€ — HECBOAMMOCTH JPYr K APYry OTAEIbHBIX 3JEMEHTOB B
MPOCTpaHCTBE, (He3aBUCUMOCTh (pyHKIMH Jlarpamka ajisi HEB3aUMOACHCTBYIOIIHMX TOYEK).
Takum 06pa3zoM, alIUTUBHOCT, JJOKAJILHOCTh BOOOIIE — MOHSTHE PEISIIMOHHOE, BO3HUKAET
IPH YCIOBHMHU CJIOKHOCTH 83, T03BOJIAIONIEN ONPENEIUTh MATEPUAILHYIO TOUKY M OIMCAHMS
ee ¢ eme 6osee BBICOKOM croxHoCTH M, U1t KOTOPOH CyIECTBYIOT IPYIIIBI TOYEK, TO €CTh
KOT/Ia BO3HUKAET OTIMYME, ONpEAENSIonlee, B YaCTHOCTH, pa3Hble MaTepUalbHbIC Tejla —
KaK 3aBUCHMbIC TPYIIIbI TOUYEK (HO 3TO CIIEAYIOIINN YPOBEHb CIIOXKHOCTH).

Tonpko Temepr OMPENEIEHO TO, YTO OOBIYHO TOCTYIUPYETCS KakK JIOKAaJbHBIC
HEMPOHUIIAEMBbIE MaTepHAIbHbIE Tela, K KOTOPhIM MPUMEHUMBI Au(depeHinaibHoe
onucanue (<110 HACIEACTBY» OT au(depeHIuan-Horo ypoBHs JK) WX OTHOIIEHUH (yxKe
MOXXHO CKasaTh - JIBIDKEHHS) B MpocTpaHcTBe 3+1 — a 3HAUMT, BOSHUKAIOT W TOHSATHUSA
ypaBHEHUH ABM)KEHUS, U BBIICTICHHON TPAEKTOPHUHU.

Hagno 3ametuTh, 94T0 MOKHO OBLITO OBl TpeTuil 3akoH Hpl0TOHA MOMYyYUTH KaK OJHO W3

CICJICTBUII 3aKOHA COXpaHeHHs uMmynabca (4.2), KOTOpbIi B CBOK OYEpedb SBISETCS
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cecTeueM *)? oHOpOAHOCTH TIpocTpaHcTBa. TlocienHee Kak pas HAMPAMYIO CIEIyeT M3
BBIBOJIa IPOCTpPaHCTBA 3+1 Kak CHCTEMBI ONMpPENENCHHON CIO0XHOCTH, TOTJA MO MPUHIIMITY
HEONPEEIICHNUS CI0KHOCTH OTHOILIEHUSI €€ YPOBHS HE MOTYT BIUSATh Ha OTHOLIEHUS Ooiiee

BBICOKHX ypOBHeI\/JI, B 4aCTHOCTH, HA MIOBCACHNUEC MAaTCPUAJIbBHBIX TOYCK.

[Tpunoxxenwue k I'mase 4

OO6pamnych eme pa3 K CKa3aHHOMY BBIIIE O HEBO3MOXKHOCTH HE3aBHCHUMO,
npyr Oe3 japyra BBIBECTH BEITUYHMHBI F,M, W B KJIIaCCHYECKOM BHJIE 2-TO 3aKOHE
HeroToHna.

[lpuBeny nnunHyto uurtaty Awpu Ilyanxape: "llpesxcoe ecezo, mbi
oKaszvleaemcs neped mpyoOHOCMAMU, KO20Ad XOMUM 0amb ONpeoesieHUss 0CHOBHLIM
nouamuam. Ymo makoe macca? "Omo, - omeeuaem Hvromon, - npouszsedenue
oovema Ha naomuocms”. ... - Umo maxoe cuna? "dmo, - cxaxcem Jlacpamnc, -
NPUYUHA, KOMOpAsi NpPOU3BOOUM OBUNCEHUEe mend Ul KOmopas CmpemMumcs
npouzeecmu osudicenue.” "Omo, - omeeuaem Kupxeoqh, - npouseedenue maccol Ha
yckopenue." Ho nouemy moeoa He ckazamv, umo macca ecmv KOJIUYECMB0 CUTbL,
PAccuumaHHoU Ha eOUHUYy ycKopeHua? mu 3ampyoHeHus Henpeoooaumel...Mdmak,
Mbl 8036paujaemcs Kk onpedenenuto Kupxeoga: cuna pasna macce, yMHOMCEHHOU HA
yckopenue. Ha smom "3axon Hetomona' nepecmarom, 6 ceorw ouepedn, cmompeman
KaK Ha 3KCNepUMEHMANbHbIl 3aKOH, OH CMAHOBUMCA MOJbKo onpedeneHuem. Ho
9Mo onpeoeieHue maxxHce HeOOCMAamouHo, NOMOMY YMO Mbl He 3HAeM, Ymo makKoe
macca... He ocmaemcs Huuezo, u Hawu ycunusi ObLiu 6ecniooHvl, - Mbl OKA3ATUCDH
nepeo HeoOX00UMOCIbIO NPUOESHYMb K Cedyiowemy onpeoeienuro, Komopoe, no
cywecmay, A6Aemcs NPUSHaAHUeM Haule2o 6eccunus: Maccol npedcmasiaom cooou
Ko3ghhuyuenmol, komopwle yOOOHO 6600UMb 8 8bIYUCIEHUA...Mbl 00IHCHBL cOenamb
861600, UMO NpPU HOMOWU KIACCUYECKOU CUCMEMbl HEBO3MOJNCHO  O0amb
yoosiemseopumenvuyro uoeio o cuie u macce” .

Ectb uHTEpecHOE ciencTBUe U3 JOTHYECKOW HEe3aMKHYTOCTH 3aKoHa. UTOObI
MIPOBEPUTH, SIBJISIETCA JTU BTOpPOM 3aKkoH HbIOTOHA BEpHBIM, CTPOrO TOBOpS, HAIO
yuaecth nopsnka 108 cu, neiicTByromyx Ha yacTuIly Bo BCeleHHOM — oT Beex 1080
YACTHUIl B HEW.

OpaHako B MPUBEICHHOM BBIIIE PACCMOTPEHHUH 3TO HE 00s13aTeNbHO. JIumHuii
pa3 Xxo4y MOJYEPKHYTb, YTO 3aKOHbI HbIOTOHA (MM, YTO TO K€ caMoe MPHUHIIMII
MUHUMYyMa JEHCTBUS) BBIBOAATCA W3 MPEACTABICHUI O HEpapXuu CIIOKHOCTH,
SIBJIIIOTCSI CTIEAICTBUEM CYIIECTBOBaHUS IMapaMEeTpOB pa3HbIX ypoBHeH. Takxke u
MOHATHE MAcChl MOSIBISAETCA KaK CJIEICTBUE OTHOIICHUM, MO3BOJISIOMIUX OTIACIUTH
OJIHy TOYKY OT JAPYroil, OTMEHUTh HMX HEPa3NIUYUMOCTh. Torja He HYXHO IS
CTporoii NpoBepKkH 3akoHOB HbloToHa uccnenosats nosegenne 1020 touex.

2 [To meopeme Hémep
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I'1aBa 5 JHTpONMA

Kak ObUIO TOKa3aHO B MpEIBIAYIIEN TIaBe, ¢ YPOBHS CIOXKHOCTH °H OTHENAIOTCS
OTHOILIECHHS OJHOM MaTepPUalbHOH TOUKM OT BceX MHbBIX. Cnemyromuii yposenb °K He
IIPOCTO OTIMYAET HAGOPHI - cucTeMbl *)°0 MaTepHaTbHBIX TOUYEK, HO M CPABHUBAET UX MEKITY
coboii. HoBblif ypOoBEHB TOJDKEH UMETh MTapaMeTp, He CBOISIIUICS K OTIMCAHUIO OTHOIICHHIA
OT/EIbHBIX TOYCK.

31ech HEOOXOAUMMO chenaTh BaxHoe 3amedanne. O6osHauenne °K momapasymeBaeT
YPOBEHB CJIOKHOCTh CHCTEMBI, IJIe TIOSIBJIAIOTCS TaKHME MapaMeTpsl, Kak BadeHTHocTH *)%
y4€T HOHHBIX, BOJIOPOJHBIX CBS3€H U TMpodYee, TaK CKazaTb, XUMUYECKUH YpPOBEHb
CJIO)KHOCTH. Takue «XMMUYECKHUE» OTHOIICHUS B MPHUHIUIE OTJIIMYHBI OT «(PU3UUECKUX» U
CpPaBHEHHME TaKMX CHUCTEM MPUBOAAT K pa3HbIM pe3yinbTaraM. [losToMy nanee Cll0KHOCTh
HaOopoB (cucTeM) MaTepHAJILHBIX Todek (a He MojeKyn) Oymer o6osHauathes 072K,
o0o03HaueHHne -2 TOKa3bIBAET, YTO PACCMATPUBAIOTCS OTHOIICHHS, OTPE/ICICHHBIC Ha [BA
YPOBHS CIIOKHOCTH HIDKE, B ©3. IMeHHO OHM OyayT paccMOTpeHbI moapoOHo. Iapamerp
«IHTPONUS», KOTOPHIA Huke OymerT BBeaeH s ypoBHs 02K, NpUMEHMM K CHCTEMam
«XMMHYECKOro» ypoBHs °K TOBKO B pAMKaX OrpaHUYEHHBIX MOJIEIEH.

UtoOb1 paboTaTh B HOBOM CJOXXKHOCTH C CHCTEMOM, COCTOSIIICH W3 OTIEIbHBIX
MaTepHUaIbHBIX TOYEK, Ka3aJl0Ch Obl HY)KHO NMPUMHCATh JOMOJTHUTEIbHbIE TapaMeTPhl ISl KX
KOOpJIMHAT, CKOPOCTEH, ux u3mMeHeHui. M mocMmotpers pazButuhe cucrembl? Her. ['oBops
«CUCTEMA U3MEHSIETCS», «IPOLIECC», MBI yXKe IMOJPa3yMEeBAaeM pPACCMOTPEHHUE C MO3MIIMMA
CII0HOCTHU HabmroAarens, GUKCUPYIOLIEr0 BO BpEMEHH pa3HbIE MOJO0KEHHUS OJHON U TOH e
cucTeMbl. B TaHHOM paccMOTpeHMM TaK MOCTYNAaTh HENb3s, 00s3aTeIbHO OyIET BHECEHO
BIIUSIHUE HaOmonaTensd. 37ech HaJ0 CPaBHUTH CHCTEMY MaTepHaJbHBIX TOYEK C JPYrow,
MMEIOIIEH OJMHAKOBBIE C HEH MapaMeTphl ypOBHS 83 — Maccy, BUJ B3aUMOJEHCTBHM, YKCIIO

TOYEK, HO OTJIHYAIONIeHCsS 10 BEIUYHMHAM CWJl, KOOpAuHAaTaM TOYCK (BSaI/IMHOMy ux

pacnonox(eHmo), TO €CTb BBCCTH OTIHNYHUC, OIIMCBIBACMOC HOBBIM IIApaMCTPOM. Torna

30
C 5mozo yposHsA MOIACHO 2080pUMb O NOHAMUYU <cucmema» 6 cmuvicae JI. ghon. Bepmanangu.: Cucmema —

COBOKYNHOCMb 2NIEMEHMO08, HAXOOAUWUXCSA 8 ONPEOeNEHHbIX OMHOWEHUAX Opye ¢ OpY20M U CO Cpedou (Mcemopus u
cmamyc obweti meopuu cucmenm // Cucmemuvie uccieoogsanus. — M.: Hayka, 1973.)

31 ne ceoosuuecs, 3a UCKTIOUEHUEM CAMBIX NPOCIbIX CYHAes, K 6Udy omHouweHutl npedvioyuwux ypoeueil. Tax,
Meopemuieck  803MONCHO ONUCAHUE MOJEKYL 8 MEPMUHAX DACHONONCEHUSI DNEKMPOHO8 HA  PA3HBIX
K6AHMOBbIX OpOUmax, HO 0ajxce camble MOWHBIE KOMNLIOMEPbl NO360JAI0M NPOMOOEIUPOSAMb MOAEKYILY
6000p00a, HO He bosiee msdicenble MOLeK)Ibl.

47


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_(%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_(%D0%B2_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D0%B8_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0_(%D0%B8%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE)

MOXXHO CKa3aTb, YTO HMMEETCS OJHA CHUCTEMa, MMEIIlas pa3Hble COCTOSIHMS WIHM, YTO
CYLIECTBYET «IPOLECC U3MEHEHUS CUCTEMbI» (II0 BBEICHHOMY HOBOMY IapaMeTpy).

BBenen oH MoxeT ObITb JBYMsS MYTSMHU: HAOpSIMYIO CUMTaTh IOJIOKEHUS
(KOOpAMHATEI) KaXJA0H MaTepHaIbHOM TOUKHM CUCTEMBI, a IOTOM - [0 HOBOMY IapaMmeTpy, -

OTMEYaTh OTIMYMSI MEXJY HHUMH, Ha30BY €ro «OOJIbLIMAHOBCKUM», JMOO BTOpPOMl MyTb,

«HBIOTOHOBCKHM» - HCCJIICAOBATh BCC COYyAApCHUA MATCPHUAJIBHBIX TOYCK W 3alIOMHWHATDH
TOXKe Onarosiapsi HOBOMY MapaMmeTpy, CKOpocTu (1s1 GUKCUPOBAHUS Pa3HBIX COCTOSHUI) U
BBEIUHMCIIATE — 110 3aKoHaM HbI0TOHA HOBEIE TOJIOKEHUS TIOCIIE Ka)Xa0To CoyaapCHus.

B mepBom ciyuae Hamo OmMpeneIUTh TMOJIOXKEHUsS (KOOPAMHATBHI) BCEX MOJIEKYI,

[

moToM 3aUKCHPOBATh HW3MEHEHHWs. Torja, NP HATUYAHA HEKOETO «3allOMHHATEISD)
rmapaMeTpa HOBOH CIIO)KHOCTH, MOKHO TOBOPHUTH 00 OTIIMYHH OJHOTO TOJIOKEHUS CHCTEMBI
TOYEK OT ApYyroro. Jjist 3Toro «O0O0JBIIMAHOBCKOTOY» CIIydasl pa3IMYarOTCs TOJBKO HaOOPhI
KoopauHaT <X>: <X1>, <X>, <X3>, .. B cratuctuueckoil (¢u3MKe HCHOJb3YyeTCs
MOHATHE CTaTHUCTH4YecKoro Beca W - KoOJIMUYeCTBO CrMOCOOOB, KOTOPHIMH MOJKET OBITh
peann30BaHoO JaHHOE COCTOsHME cucTeMbl *)%2, CTaTHcTHUeCKHil Bec Kak mapamMeTp Kak pa3
OIXOIMT JUISl ONIUCAHKS YPOBH clI0KHOCTH 02K, ero BBEIcHHE TOAPA3yMEBAET M OTIIMYHE
HabopoB <Xi> U CBOM HOMED (TaK CKaszaTh, MaMsITh) Ui Kaxaoro. Kcrtatu, B TakoM ciydae
BO3MOJKHO yIOPS0YUBaHKE HAOOPOB, HApUMep, Mo yosiBanuto W.

B «HBIOTOHOBCKOM» pPAcCMOTPEHUHU MJIsi KaKIOTO W3 IOMApHBIX COYIAapeHUi o
BTOpOMY 3akoHY HbI0TOHA ompeienuMbl HOBbIE cKOpocTH. [Iponcxoaut yuer — uepe3 HOBBIN
napameTp, - U3MEHEHUH CKOpOCTel TOYeK B pe3yibTaTe coyaapeHuii. Torma ams oTiauuus
MOJIOKEHUI B cUCTEME HaJo0 3a(UKCUPOBATh — «3allOMHUTHY» YCKOPEHHS U IOTydaeMble
CKOPOCTH BCEX TOYEK, a MOTOM 3a(UKCUPOBATh U CHOBA 3alIOMHUTH U3MEHEHUSI B CKOPOCTH
JUIS TIOJYYHUBIIHUXCSI HOBBIX HAOOPOB B3auMOIeHCTBYIouX (10 3akony HetoroHa) Touek. To
€CTh BBECTH MNAPaJOKCAIBHBIA Ul XapaKTEPHCTHK CHCTEMBI °3 (HECBOAALIMICA K HHM)
napamerp, OTPAKAIOIUN OTINYMsS Ha0OpPOB TOYEK JAPYyr OT Jpyra C UHCICHHOU
XapaKTEPUCTUKON, 0003Hauy ee’S, TI0 KOTOPOH HAbOPhl YCKOPEHHI OTIMYAOTCS.

Torga B BeipaxkeHusix Broporo 3akona HetotoHa (2.4) ans HOBOTO ypoBHS BpoJie Obl

JOJDKEH TIOSIBUTHCS JOTIOJHUTENBHBIA uneH S | X=X(vt,m,F,’S) u koopauHathl OyayT

2 Ecnu sce mamepudailbHble MO4YKU NPOHYMeEPOBAHbl U U36ECMHbL UX Koopdunambz, mo cmamucmuyecKkuii 8ec
maxot cucmembvl paeen e()uHuL;e — MONLKO OOHUM CHROCOOOM MOINCHO pacnojiosicums pdasmnvle moyku no
Onpe()e.fleHHblM mecma.
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3aBMCETH €IlE ¥ OT Hero. Her, Haio MOMHUTB YTO, S UMEET CMBICH IS CHCTeMbI BEIUYHUH Xi,
HOCKOJIEKY ¢ ypoBHsA ‘K ONpenensroTcss U CPaBHUBAKOTCA MMEHHO COCTOSIHHS CHCTEMBI
MarepuaibHbIX TOUYEK. BBOAUTEL' S B BBIpaXKEHHE, HAIIPUMED, U1 BTOPOro 3akoHa HeroroHa u
BOOOIIE B BRIPAKEHUE IS IBMXKCHUS OTICITBHBIX TOYEK OECCMBICIICHHO.

BennunHa S HHMKaK He CBs3aHA C MPEIBIAYIIMM YPOBHEM, SBISETCS CBOOOIHBIM
HapaMeTpoM JUIs HErO U, €CIIM 3aJaHbl TOJILKO OTHOLICHUS °H, MOKET NPHMHUMATh JIH0ObIE
3HaueHus. B peanmpHOCTH, TpHM yueTe, HANpUMEp, B3aUMHBIX TIOJOKEHUNU TOUEK,
OTPAaHWYEHUSI €CTh — HaNpUMeEp, CTEHKH COCyJa OTPaHHUYMBAIOT KOOpAWHATHI X, a Toraa
3HAUEHUE S HE MOXET OBITh CKOJIb YTOJHO OOJBIIMM, TaK YTO IPH 3HAYMTENLHOM BHIOOPKE
BennunH VE,W,F, ¥ npy orpaHMYeHHBIX 3HAYEHHUAX KOOPAUHAT Xmax, Ymax, Zmax, BEAMYMHA S
NPUOIMIKAETCA K HEKOTOPOMY OIPEAEIIEHHOMY 3HAYEHHMI0O < S >- M0 3aKOHY O0O0JILIIMX
yuces. [Ipuuem yem OoJibllle MaTepHalbHBIX TOYEK, TeM Ooibiie BbiOopka. Ilocnennee
3aMedaHKe M03BOJIAeT cBA3ath S 1 W - Belb ATO OJIHA U Ta K& XapaKTePUCTHKA yPOBHs 0~
K. JleliCTBHTENBHO, yBEJIMYEHHE YUCIIAa MaTEePHAbHBIX TOYEK MPHBOJUT K CTEHEHHOMY
POCTY BO3MOXHBIX MEPECTAHOBOK MEXAY HHUMH, a YHCJIO B3aUMHBIX PACCTOSHUNA MEXITY
TOYKAMHM pacTeT NpH OTOM JiMHe#Ho. Torma s3aBucumocts S oT W J0JDKHA OBITH
Jorapu(pMUUECKOH, 7S ONPEIETICHHOCTH MOXKHO B35ITh HATYpalbHbIN Jorapudm,

S~1In (W) (5.1)

Kosddunment mexay HUMU JIOJKEH ObITh KOHCTAHTOM, TaK Kak, MOBTOPIO, 3TO BHUJ
OJIHOU W TOM K€ XapaKTEPUCTUKHU OOJIBIIIEH CIIOKHOCTH.

WuTepecHo, uro 3aech uzBectHas Gopmyna (5.1) - CBsI3b SHTPONHMH C BEPOSTHOCTHIO
JAHHOTO COCTOSIHUS, TIOJy4aeTcsl U3 PACCMOTPEHHUSI OTHOILIEHUH pa3HbIX MapaMeTpoB, TOTIa
KaK B KJIACCHUYECKOI TepMOJIMHAMUKE TO MOCTYJAT.

Hazo noa4epkHyTh — IpU BBEACHUH 110 J00HBIM 00Pa30M SHTPOIHMS S SBJISAETCS BIOJIHE
OOBEKTUBHOM BENMYMHON, IOJydaromeics m1s ypoBHS 02K, OTHOCHTENBHO MeEHeE
Boicokoro °HM. Ee BIOIHE MOXHO paccMaTpuBaTh Kak HeKyro mncespocuny Fy( °S),
M3MEHSIIONIYIO («pacTalKUBAIOUIYI0» MOJIEKYJIbl B Cllydae M3BECTHOTO TIpUMepa ¢
pacmpesieieHueM Tas3a 1Mo COCyly) CUCTEMY MaTepHalbHBIX TOYEK, YaCTU KOTOPOW CBSI3aHBI
OTHOIIEHUSAMH HE BBIIIE YPOBHs clokHOCTH 83. [IceBHoCuIly, CyIECTBYIOIYIO TOJIBKO IS
YPOBHEH CIOKHOCTH, C KOTOPBIX MOXKHO «3alIOMUHATh» U CPABHUBATH MOJIOKEHUSI CUCTEMBI

B3aUMOJEHCTBUIN TOYEK.
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[Ipu 3TOM, HaJO MOBTOPUTH, OTJAEJbHbIE MEKYACTUUHBIC B3aUMOJCHUCTBUS (YPOBEHB
cinoxknoctn °M) B cuCTEME NPOMCXOIAT CTPOro MO 3aKkoHaM HpIOTOHa W, KOHEYHO,
0o0paTUMBl — POCT WJIM YMEHBIICHUE BEIWYMHBI { HE M3MEHsIeT BUJ 3aKoHA. M TOJBKO mpH
y4eTe CPaBHHMOCTH MOJIOKEHHH cucTeMbl (HoBoM yposHe °72K), mnosmisercss poct
Oecniopsinka. Ilomp3ysich TepMUHAMH  TEPMOAWHAMHUKH, MHOTOTOYeYHas  (YHKIHUS
pacrpeieieHus, YIUTBIBAIONIAs BCe KOPPENSIUU Mex 1y Monekynamu *H, obpatuma. Toraa
KaK KpyIHO3epHHCTas CTpykTypa OpeH¢ecra (rpybo roBops — pa3duenue (a3oBoro
NPOCTPAHCTBA Ha OOBEMBI KOHEYHBIX pa3MEpPOB, KOTOphle cpaBHuBaioTes -02K)
cTpemuTcs K paBHOBecumio *)*3. DTo XOpOmIO JEMOHCTPHUPYET TIPOCTOH OMBIT ¢
pacTBOpPEHHEM KalUd YEpPHHUJI B BOJE: NMPHU OOJBIIOM YBETUYEHHUH BHIHO, YTO YACTHIIBI
KpPacKH CTYKAalOTCS ¥ JpOXKaT IMojJ OpOyHOBCKHM JBIDKEHHEM — BIIOJIHE TI0 3aKOHAM
HBIOTOHOBCKOW MEXaHWKH; TOT/Ia KaKk oOImas KapTHHA IMPEICTaBIsACT COOOH yMEHbBIICHHE

KOHIICHTPAIIUH YE€PHHJI B BOJIC JIO OMIPEICICHHOTO TIpeiena.

N3BecTHO BBICKAa3bIBAHWE O TOM, YTO €CIHH THICAYM O0€3bsiH OyAyT CTydarh IIO
KJIaBUIIaM MUIIYIIUX MAalIMHOK, TO PAaHO WJIM MO3JHO, Yepe3 CTOJETHS WM ThICSUEIIECTHS,
oHu HameyaTtaroT «BoiiHy m mupy». I[IpobGrema He B JUIMTEIHLHOM BPEMEHHM CIIY9ailiHOTO
co3fgaHusl 00e3bsIHAMHM XYH0XKECTBEHHOIO TPOM3BEACHHS, IpobiieMa B TOM, 4YTO B
OMHMCAHHOM JIEUCTBUM 1O YMOJYAHUIO TPUCYTCTBYET HaONII0AATEeNb, OTIMYAIOIIHA
OeccMbIciieHHBI HaOop OykB OoT Tekcra. Ho o0e3psHaM 3TO OTIMYME HEAOCTYIHO, C HX
YPOBHS CIIOKHOCTH CTPAHUIIbI OECCMBICIHIIBI HUYEM HE XYK€ CTPAHHI] C BHATHBIM TEKCTOM.
Hamumo TI'C — BaustHue 0oJiee BEICOKOTO YPOBHSI CIIOKHOCTH (UUTATENsI) HA 00Jiee HU3KHIA.
Torma, mo TI'C, mosiBisieTcss 1 CBOOOAHBINA MapaMeTp, XapaKTEPU3YIOIIUA MX OTJIMYHE, B
JAHHOM CITy4ae 3TO BEPOSITHOCTH MOsIBICHUA «BOWHBI U MHpay MpU OMpeeIeHHOM YHCTIe
MOTBITOK WMITU, YTO TO K€ caMmoe, BpPeMs, 32 KOTOPOE 3TO Mpou3BeAeHUEe OyneT BCe —TakKu
HarnevataHo. [Ipu 3ToMm ¢ «Touku 3peHus» o0e3bsH, 1000 Habop OYKB — U €CTh pe3yJbTar,
pa3 oH (U1 HUX) HE OTIMYAETCs KaueCTBEHHO OT Apyroro Habopa OykB. Toraa BeposSTHOCTh
co3maHus «00e3bsIHbETO» TEKCTa paBHAa EIWHUIIe, COOTBETCTBEHHO BpeMs Tmepedopa

BapHUaHTOB B 3TOM CMBICJIC HC CYIIICCTBYCT.

3 okazano (JI. Ban-Xo6), umo neobpamumbvlii xapakmep Cmamucmu4eckux npoyeccos ciedyen UMeHHo u3
KPYNHO3EPHUCMOU CIMPYKIY Y.
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To xe BepHO M UIA (POPMYIHPOBKU SPrOJHUUECKON THIOTE3bI, 0OOCHOBBIBAIOLICH
COBPEMEHHYIO CTaTUCTHYeCKyl0 ¢u3uky. CormacHo 3ToH rumore3e (Bce JOCTYIHBIC
MUKPOCOCTOSIHUSI PaBHOBEPOSITHBI 32 JUIMTEIBHBIA MEPUO]] BPEMEHHU), YCIOBHE TOTO, YTO
SHTPOMHSA, KaK MPaBUIIO, BO3PACTAeT, KOAU(PHUIMPYET MPOCTYI0 HMCTUHY: 4YeM OOJIbIle
BO3MOYHOCTEHN TOT0, YTO HEYTO CIYYUTCS, TEM BBILIE BEPOSTHOCTD, YTO 3TO IPOU30UIET.

B »3TOM yTBEepXKICHMM TakKe COJIEPKHUTCS TO, YTO MOXXHO HAa3BaTh BIMSHUEM
HabmoaTensd. 37ech alpHoOpu MOAPA3yMEBAeTCs CYLIECTBOBAHUE YEr0 —TO WJIM KOTO —TO,
CUMTAIOLIEr0 BO3MOXHOCTU U OTJIMYAKNIEro ciy4yau, KOIJa BO3MOXHOCTEH OoJibllIe, OT
T€X, KOTJa UX MEHbIIE. DTUM YK€ BBOJUTCS JOMOJHUTENBHBIA MapaMeTp, M0 KOTOPOMY
cUcTeMbl cpaBHUBAIOTCSA. C TOYKM 3pEHUS MPEICTaBICHUHM O CIOXKHOCTU — 3TO BbIJEIIEHUE
OJIHOTO COCTOSIHHSI OTHOCHTEIBHO JAPYrUX NHpU mojcyeTe Bo3MoxkHocTell. Ho camu cebs
cucteMbl He cunTatoT! Hy)kHO B3ammopaeicTBre 0oJiee BHICOKOTO YPOBHS (Hampumep, HO He
00s13aTeIBbHO, - HAOMIOAATENIA).

[logoGHOE paccMOTpeHHe CyYIIeCTBYeT W JJIsi ciay4ash OIbITa IO CMENIMBaHHUIO
(uzeabHBIX) Ta30B B OJJHOM cOCyJe — clokHOCTh 92K, OcHoBHas npobiemMa He B TOM, 4TO
HUYTOXHO MaJla BEPOSITHOCTh CaMOMPOM3BOJIBHOTO OTAEJICHHSI MOJIEKYNI OJIHOTO BELIECTBa
OT JIpYroro U BHOBb pa3fiesieHus ux B cocyne. OcoOEHHOCTh 3TOT0 COCTOSIHUSI HIMEET CMBICI,
€CJIM CYIIECTBYET HaOJIOAAaTeNlb WM OTHOIICHHS OoJiee CIOKHOTO YpPOBHs (IIpOIEcChl B
aTMocdepe, HapUMep), A1l KOTOPBIX CUTyalus, KOTAa MOJIEKYJIbl Fa30B pa3/elieHbl, OyaeT
OTIIMYAThCs OT JII0OOHM ApYroi, rae MoJyieKynbl nepememanbl. CaMHM MOJIEKyJdaM B HUX
COYAapEeHUSIX «BCE PABHO», €CIIU, KOHEUHO, TPeHeOperartb XUMUYECKUMU CBSI3IMHU, KOTOpBIE
MOTYT paccopTHpoBaTh uX. To ke camoe OTHOCHTCA K pazoOpanHoMy B ['nmaBe 1 ciydaro ¢
JIeMOHOM MakcBelia, OTAeNSIoero 0oyiee OBICTPhIE MOJIEKYIIBI OT TOPSAYUX, U JJIS ClTydas
00BEAMHEHUS MOJIEKYJ BOJBI B KAIlIM MPH OXJAXKJEHUHU, - B KOMIUIEKCHl B TPUJUIUAP/bI
MOJIEKYJ, BEPOSATHOCTh KOTOPBHIX HHUYTOXKHA, €CITM HE YUUTHIBaTh «XUMHUYECKYIO

CJIO’KHOCTB», BIMAHUEC XUMHYCCKHUX CBs3€i.

VYcnoBue pacCMOTPEHHsI CUCTEMBI C Pa3HBIX YPOBHEH CJIOKHOCTH TaKXKE IPOSCHSAET
BONPOC O BJIMSHUM HaOdIONaTeNnss B ONPEIEICHMM TaKoro mapamerpa, KaK SHTPOIMSL.
Hanpuwmep, JI.[A.Jlannay u E.M.JIupmun B xypce «Cmamucmuueckas ¢husuxa» TUIIYT

«...ces3bl6AHUe gbusuttecxux 3AKOHO8 CO CcBolicmeamu HCl6ﬂIOaam€JZ}Z, pasymeemcs,
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cogeputenno Hedonycmumo»*)** Habmromarenb, Kak CHCTeMa 3aBEJOMO 00Jiee BBICOKOTO
YPOBHSI CJIOKHOCTH, KOHEYHO, MOXXET paccMaTpuBaTb MOJIEJIb MaTEPHUAIbHBIX TOYEK C
ycnosuii cioxknocty 02K, Ero BiusHue OyeT 3aKI04aThcsl B TOM, YTO OH CO3AACT (B TOM
YHcie B TEOPHH, B MBICICHHOM OJKCIIEPHUMEHTE) MOJOOHYI0 CHUCTEMY — CO3JacT (Halaer)
YCIIOBHSI, KOT/Ia BEIIECTBO OJIMKE BCETO OYIET K COCTOSTHUSM MAaTePHAIBHBIX TOUEK, OTCEUET
BCE BIIMSHUE CIIOXKHBIX OTHOILEHUHM, 33JaCT HadajbHbIE YCIOBHUS (B TOM YMCIE OTCYET
BpEMEHH), TO €CTh BBIACIUT OJHO TIOJIOKEHHE CHCTEMbl OTHOCHTENIBHO JApYruX, U,
MIPEeIOCTaBUB Jajiee CUCTEMY MaTEpUAJIbHBIX TOUEK caMOil cebe, MOJyYUT POCT SHTPOIHHU JI0
onpezeneHHo BenuuuHbl. Ho To ke BepHO U Juisl JIt0OO# CJI0KHOH cucTeMbl. BaxkHo ToO,
YTO CBOOOJHBIA MapaMmeTp, CBSA3aHHBI C PpacHoOJIO)KEHHEM  B3aUMOJICHCTBYIOLIUX
MatepuanbHbIX Touek — o TI'C, obpa3yercs st J1000# cUCTEMbl OTHOLIEHUH, I UMEeeT
CMBICT pa3sinyue rpymni napameTpoB <F> npyr ot apyra.

BBenenue 'S COBEPUIEHHO ONPABIAHHO JUII MHOTHX IPHPOJIHBIX CHCTEM. Tak, B
OTMCAaHKE IBOJIIOIIMU 3BE€3/Ibl BXOAUT SHTponHsl. KoHeuHO, MEeHbIIIe BCEro MOYKHO OXKHUIATh B
3TOM cilydae BiusHue HaOmoparend. Ho 3Be3na cama sBisieTcst 00BEKTOM, Ui KOTOPOTO
CyLIECTBYET OTJIMYME IEPBOHAYAIBHOIO IIOJIOKEHHS MOJIEKYJN ra3a OT IOJIOKEHUH IOoCcIe
OIpENIeNIEHHBIX TMpolieccoB. B naHHOM ciydae — OIMH 3Talm cXaTus ra3oBOro obiaka
(oOpa3oBaBIero COOCTBEHHO 3BE3/ly — HAYallo) OTIIMYASTCSl OT JPYroro 1o TeMIleparype
IUIOTHOCTH, €CTh OTJIMYME IO 3BE3IHOM 3BOJIIOLMH, B OO0IEM, 3Be3da — cucreMa OoJiee
CJIOKHOTO YpoBHs, yeM *H. 3HAa4uT, /IS ONIMCAHMSA €€ MPOLECCOB HEOOXOIUM M CBOOOTHBII
napameTp, OTIMYAIOIIMN PacloIoKEHHE, CKOPOCTH MOJIEKYN (MOHOB B IUIa3Me) IIPU pa3HbIX
YCJIOBUSIX - DHTPOIMSA, YEro B MPHHIMIE HET JUIs cUCTEMbl ypoBHs °HM  (1j1s XOJIOJHOTO
MEK3BE3/IHOT0 T'a30BOr0 00J1aKa, HalpuMep).

Taxxke pealbHBIMU OTHOLIEHUSIMH YpoBHs 02K, KOTOpBIE MOTYT BKIKOYATh MOHATHE
SHTPOIUH, SBJIAIOTCS MPOLIECCHl B )KUBOU KIIETKE, KOTOPbIE U3MEHSIOTCA NP JI€HATypalyuu

(yBeIMUEHME SHTPOIIMH B CJI0KHBIX MOJIEKYIISPHBIX 00pa30BaHuUsAX) OEIKOB B Heil. )3

34 a e umoee:. «Bonpoc o d)u;mqecmtx OCHOBAHUAX 3AKOHA MOHOMOHHO20 603PACMAHUS IHMPONUU OCmaemcs ...

OMKpPbIMbIM. » HpueoafcuH makoaice omeepeail NPUHYUNUATIbHYIO DOJlb Habrooamens 6 mpaxkmoeke

Heobpamumocmu.
B 4o koz0a paccmMampueaemcs peanvHoe 3auMoOelicmseue GblCOKOU CIOACHOCMU, a He MOoOenu U3
MAmMepuanbHelX  MoveK, cama HeoOXOOUMOCHb  66e0eHUs  IHMPONUU  CMAHOBUMCS  3AGUCUMOL  OM
OoononHumenvuvlx  ycaosui. Tax, youxeumuH-3a8ucumas Oezpadayus Oeika No3601Aem pacujenyiamo

n06p€9fC()eHHble benku 00 AMUHOKUCI0mM, KOomopbvle NnOmom CHO6A UCNOJIb3YIOMCA Ol cuHmesd NONe3HbIX
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OGpanly BHMMaHMe€ Ha TO, 4YTO BbIIE paccMmarpuBamuch 02K mopenu
B3aUMOJICHCTBYIOLIUX MATE€PHAIbHBIX TOYEK, JUIl KOTOPbIX OIPEICIEHbl TOJbKO
otHOwenus 83 — 3akonsl HeroToHa. [l Takux Mojeeii onpenensercs u sHTponus. Eciu B
pamkax yposHs K (6e3 ) paccMaTpuBaTh JONONHHTENbHBIE OTHOIMIEHHUS, CUUTATh, YTO
MaTepHUaIbHble TOUKH MOTYT OOBEIUHATHCS B MOJIEKYIIbI, YTO OHU UMEIOT €llle, HapuMep,
BOJIOPOJIHBIC (MOHHBIC, METAIUIMYECKUE U MPOYHE) CBSI3U, CIIOCOOHOCTh BAJICHTHOCTH, YTO
OHM B3aUMOJIEUCTBYIOT IO pa3HOMY MpPH BHEIIHUX JJS HUX YCIOBHUSX, TO SHTPOIUS
CTAaHOBUTCS YK€ HE CaMbIM BaXXHbIM I1apaMeTPOM, IO CPABHEHHIO C 3THMU HOBBIMH
XapaKTepUCTUKaMHU.

Wepapxuueckas cucreMa OTHOIIEHMH MOJpa3yMEeBaeT, YTO BCE OOBEKTHl B CBOEH
CTPYKType UMEIOT OTHOIIEHHUsS MEHbILIeH cioxHocTu. Torna BbiaeneHue (B OMbITE WM B
MIPUPOIHBIX B3aUMOJIEHCTBUAX) B JIIOOBIX CIOXKHBIX 00BbEKTaX YacTel, XapaKTepU3yIOIUXCS
ypoBHeM °H, 00s3aTenbHO OyIeT MMETh CIIeCTBHEM 00pa3oBaHHE CBOOOJHOIO MapameTpa
HO00HOTO'S, U, COOTBETCTBEHHO, MOBEJICHUE TAKOM MOJICHCTEMBI HU3IIETO YPOBHS COTJIACHO
HayajaM TepMoJauHaMuku. Hampumep — oTnaenbHas OHOJOrMYEcKas MOJIEKYJIAa PAaHO HIIU
MO3JHO JIEHATYpPUPYET, 3Be3/1a — 0OBEKT, BBIJCIECHHBIM B MPOCTPAHCTBE, PAHO WJIM TO3IHO
IpeKpaTHT cBoe cymectBoBanue*)*®, Boobiie, eciti B CBOMX TIPE/ICTABICHUSIX HAOTIONATEb
paccMaTpuBaeT OKpYXAlOIIMl MHp TOJBKO Kak coOpaHHe MaTepualbHBIX TOYEK,
npeHeOperass B3aMMOJCUCTBUSAMU Oojiee BBICOKOM  CIOXKHOCTM (WJIM  cudTash HX
GIyKTyalsiMu OTHOILIEHUM HU3LIMX YPOBHEW CIIOKHOCTH), TO OH IOJIYYUT U BCEMHUPHYIO
SHTPONHUIO, U MPABUIIO YBEIMUEHUS €€ IS JIF000H 3aMKHYTOM cucteMbl. J[1s Mupa B 1es1oM,
KaK CHCTEMbI, KOTOpasi HU C 4YeM HE I'PaHUYHT, MOSBUTCS TaKOE MOHATHE, KaK TEIJIoBas
CMEPThH BCEIECHHOM!.

B monoOHOM «OrpaHMYEHHOM» OINHCAHWU JE€30pPTaHU3AIMU TOABEPKEH 000
o0wekT. Jlamee 310 OyAeT Ha3bIBaTHCA IHTPONMITHON JIOBYLIKOWH — BBIACTICHUE TEM WIIU
WHBIM IPOLIECCOM, OTIBITOM, MBICIIEHHBIM OIIBITOM YaCTH M3 OTHOIICHUH BBICOKOTO YPOBHS,
IIPUBOJUT K ONPEICICHUIO IJIs Hee dHTponuu. MHTepecHo, 4To caMO BBEACHHUE DHTPOIHHU

ABJIICTCA CIICACTBUEM CYHICCTBOBAHHA — IO HEpAPXUH, 0oJiee CIIOKHBIX OTHOMCHHﬁ, C

coeouneHull. Jlezopeanuzayus 30ech A61Aemca 4acmvio OUOXUMUYECKO20 Npoyeccd, npugoodaue2o (be3 Kakozo
aub0 nusiHUsL HAOIOOames) K NOGbLUEHUIO CIONCHOCHU U K TOKATIbHOMY YMEHbUEHUIO SHMPONUU.

36 Oonaxo me unu unvle amomvl Mo2ym 6bimMb UCNONL306AHBL OIS OPY2UX OP2AHUYECKUX MOJECKYI, MANCEble
aaeMeHmbl nocie eudeiu 36e30bl 00pA3yIOm NAAHembl ) 36€30 CIeOVIOWUX NOKOJIeHULL - 8 00Well KapmuHe Mupa
NOHsIMUe IHMPONUU OECCMBICIIEHHO.
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YPOBHSI KOTOPBIX OHA OIpEJeNieHa, YTO CaMo Io cede MmoipazyMeBacT pa3BuTue (M OTpHULIACT
TEIUIOBYIO CMepTh). TO ecTh HalMuhe SHTPONHMU B KakuX — JIMOO CHCTEMaxX HErJIacHO
[OIPa3yMEBAET CYIIECTBOBAHUE «AHTHIHTPOIIMHHOIO» COCTOSIHUA, C KOTOpPOrO OHa
omnpeneneHa!l

K coxanenuro, B coBpeMEHHON Hayke, B (U3HKE B YAaCTHOCTHU, OTHOILICHUS HE
paszesieHbl MO HepapxuM M HaOIoAaTeab HE BKIIOYEH B HCCIEIYEMYIO UM CHUCTEMY
OTHOIIIEHUM, M3-32 YEro MPUXOIUTCS BBOAUTH MOCTYIAThl M «ECTECTBEHHBIC)» BEITUYMHBI.
Takoil moaxon BMOJHE NPUMEHWM W TPUHOCHI YCIIEX, MOKa HCCIENOBAaTeNd H3ydalu
«puznueckuii MUp», HO TPU U3YUYEHUU BCe 00JIEE CIIOKHBIX XUMUUYECKUX U OMOXUMUYECKUX
CHUCTEM TaKO€ pa3felieHue U TOIBITKH OOBSACHEHUS CIOKHOCTU (IYKTyallUsMH, TO €CTb
CIyJallHBIMH OTKJIOHEHUSIMH OT (DU3MYECKUX 3aKOHOB, TPHUBOJUT K HAKOIUICHHUIO
apagoKCcoB U OIINOOK.

Tax, omnbo4yeH U3BECTHBIA MpHUMeEp ¢ pa3douToi yamkoil. ['0BOpsAT - «uenas yamika Ha
CTOJIE — 3TO COCTOSIHHE BBICOKOTO TOPSIIKA, a pa3duTas, Jiexallas Ha I0JIy, HaXOJUTCS B
COCTOSSHUM Oecropsiika» WM, HHade, «BEPOSATHOCTh OOpa30BaHUs LEJNOW Yallkd U3
OCKOJIKOB MEHBIIIE, YeM 00pa3oBaHUE OCKOJIKOB, KOT/Ia OHa pa3o0beTcs». Her, HeoOxoaumo
paccMOTpeHHe Ja)ke 3TOro MPOCTOrO MpUMEpa € TMO3MLUNA HepapXuH CIO0XKHOCTH. Tak,
MOJIEKYJIbI YalllKh «HE B Kypce Jeia», pa30UTYI0 YallKy OHU COCTAaBJISIOT, LENYIO WM IIMaT
[JIMHBL.  371eCh CKPBITO BIIMSHUE OOJbIIEH CIOKHOCTH Ha0JIoaaTesss Ha 0ojee MpOCTYIO
CUCTEMY U — alpuoOpU — HapyLIEHHEe CUMMETPUM COCTOSIHUM. BBOAMTCS cocTosiHME 1esoi
Yalllkh, HYXXHO€ HAOII0JaTeNo - MOPSAIOK, a BCE IOJIOXKEHHUS OCKOJIKOB, Kakue MOTYT
oOpa3oBaThCs Ha3bIBalOTCs OecniopsakoM. OAHAKO UTO, €CliM HaOJII0IaTelt0 TOTPEOOBAIUCH
OCKOJIKM YalllK{ ompejeNeHHor ¢GopMbl, Hampumep, kBaapaTHble? Pa3Be pa3burtas Ha
pOBHBIE KBaJpaThl Halllka BCTpedaeTcss dyaiie, 4eM uenas? W BooOie, OCKOIKU 000
OTpeeNIeHHON (4eM — TO WIU KeM -TO) (OpMbI Takasl K€ PEAKOCTh, KaK M BEPOSITHOCTh
OCKOJIKOB COOpaThbcs B TO, YTO MBI Ha3bIBaeM I1eJION yamikoi. Jlis onpeneneHus] BETUYHHbI
Oecropsiika HY>K€H KTO-TO WM YTO-TO, OTMEUAIOIIee WM CO3/Alollee OTIUYHE OJHOTO

TMOJIOKCHUS CUCTCMEI OT APYroro, rnopsjaka oT 6ecnopﬂm<a, HYKCH 0oJiee BLICOKHI YPOBCHbD.

[Tpunoxxenue k ['mase 5

3nmeck OyAyT pacCMOTpEHBI Hadyalla TePMOJAUHAMUKY C TO3UIIUU TIPEICTaBICHUN
00 uepapxuu OTHOIICHUIA.
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IlepBoe Hayaj0 TEPMOJWHAMUKH TOBOPUT O TOM, YTO BEYHBIN JIBUTaTENb
IIEPBOTO poJa He CyIECTBYET. JeHCTBUTENLHO, TAK KaK B ypoBHe cioxkHoctd °E (a
9TO OCHOBAa HMHEPIHMAIBLHON cHucTeMbl) uepe3 ycnoBue Do = 0, xoTOpoe 3amaeT
mpocTpaHcTBO 3+1, HE cCyllecTByeT BBIJCIICHHAs HyJeBas Todka t , Kak HET U
BBIJICJICHHOTO Hauaja KOOPJWHAT, HAYaJbHBIX YCIOBUM €I1e HE JJIs YEr0 COCTABIISTH.
He BbljIeTIeHBI OHU — 110 HEPAPXHUH, M I8 MaTepPUAILHON TOUKH 53 WU ee HOBeJIcHHS B
°U. JlelicTBUTENLHO, €CIU OBl ellle CYIeCTBOBAIM Ha YPOBHE °3 OTHOLIEHHMS, 4Yepes
KOTOpbI€ ObLTa ObI BO3MOYKHOCTH CPAaBHHUTHh M 3alIOMHUTH PACIOJIOKEHUE OTIUYHBIX
Ipyr OT JApyra MaTepHalbHBIX TOYEK, TOTJAa Cpaly MoJiydanaach Obl OoJiee BBICOKAs
c10kHOCTh °K, 94TO MPOTHBOPEYNT MPHMHIMITY HEYBEIHdYeHHUs ciloxkHocTH. Ho Torma
(GhopMyITbI OTHOIICHWN HE 3aBUCAT OT BBIOOpa OTCYETa BEIMYWHBI | (CHMMETPHYHBI
OTHOCHUTEIILHO BPEMEHHOTO CJBHUTA), YTO oOmpenenser mo Teopeme Hérep 3akon
COXpaHEHUs SHEPTHH U, COOTBETCTBEHHO, TIEPBOE HAYAJIO TEPMOIUHAMUKHU.

Beunblii 1BUTaTeNh BTOPOTO POJa HE CYIIECTBYET, TaK KaK M3MEHUThH BTOPOE
HA4YaJI0 TEPMOJMHAMUKHA MOXKHO TaK)K€ TOJBKO MPH OTMEHE MPUHIUIIA HEYBEIMUCHUS
cnoxHocTH. JlelicTBuTenbHO, B crnokHocTH 92K me Beimenen Habop <Fo>, mo
OTHOIICHUIO K KOTOPOMY MMell Obl cMmbIch paznuuust <F1>, <F;>, <F3>u npouux.
Ecau Ob1 5TO MOXHO OBIIIO OBI C/ENATH, TO HE BAXKHO, CKOJIBKO OBI MIPHUIIIOCH YK1aTh—
HY)KHOE TOJIOKeHHE ObLIO OBl moTydeHo. Kak yxe oTMeuanoch, BOIPOC HE B PEAKOCTH
peanu3ainuy TOTO WJIM MHOTO COCTOSTHUS, JIeJI0 B TOM, YTO HEOOXOJMMO HCIIOJIh30BATh
0oJiee BBICOKYIO CIIOKHOCTH JJIsSI BBIICICHUS TAHHOTO, IMYCTh PEAKOTO, COCTOSHUS U3
BCEX BO3MOXHBIX. Hampumep, TepMoanHaMuyeckas cucrteMa ¢ JAeMOHOM MakcBeia
Oyner TpeOOBaTh JOTOJHUTEIHLHOTO BIUSHUS - BHENIHEW OHHEPruM Uil CBOEH
pa60TLI*)37, WIK CIOKHOCTBIO OyneT BiIMsSHHE HaOmofaTelns — 4YeJloBeKa
(mabmroaroriero, HampuMmep, 3a o0e3bsHaMHM, TedYaTarouMu «BoitHy U Mupy), win
y4eT XUMHUYECKUX B3aUMOACUCTBUMN, BIUSIONINX Ha BHYTPEHHIOIO SHEPTHUIO BEIIECTBA.

Hauana tepMoanHaMUKK OTpakaloT TOJIbKO NpuHUUINBI uepapxuu u TI'C mis
YPOBHEH CJI0KHOCTH MaTepUAIbHBIX TOUEK. DHTPOMHS GEeCCMBICIEHHA IS YPOBHS &3
U peako OblBaeT HykHa 11d B3auMogeictBuii Beime K. IlpencraBienus o
rJ100aTbHOM TEPMOJMHAMUYECKOM PAaBHOBECHMM — TEIUIOBOM CMEpPTH BCEJIIEHHON —
MOMBITKA MCIOJIb30BAHUS OTHONICHUN HU3KUX UEPAPXUUYECKUX YPOBHEH MaTepHUH s
BCEX YPOBHEU BCErO MUPO3/IaHUSI.

37 6 pabomax Deiinmana — nexyuu no gusuxe, mom 2 TepmoOuHamuxa, noOpoOHO ONUCAHA HEBOZMOICHOCTIL
UCNOL308AHUA NOOOOHO20 MeXaHuuecko2o demona Makceenia

55



I'naBa 6 TeyeHue BpeMeHH

HakoHer; —To MOHO MOJOHTH K ONPEICICHUIO Ba)KHOTO, BO MHOTOM HEOOBIYHOTO
napamerpa, MPUBBIYHOTO M OJHOBPEMEHHO CIIOKHOOOBSICHUIMOTO BpPEMEHH, HMEIOIICTO
OTJIMYUTEIbHYIO OCOOEHHOCTDh T €4E€HHUs, BCEOOLTHOCTH sl BCEJIEHHOM, He0OpaTUMOCTH.

Kak u nr000i HOBBIA ypoBeHb, LI  BBIIENSET OJHM OTHOINECHMS IIPEIbLAYyIIEH
CJIO’)KHOCTH OT JPYTHX, CPAaBHHMBAsi MX 4epe3 HOBbIN mapamerp. OTHOMIEHHS TPEAbIAYIIETO
YPOBHSI XapaKTepHU30BaIM U3MeHeHHs ojHol cucrembl (102K — cucTeMbl MaTepUalbHBIX
TOYEK C HBIOTOHOBCKMMHU B3amMmojeictBusamu, °K - cucte Mbl ¢ 0ojiee CIOKHBIMU
«XUMHUYECKHUMU» B3aUMOJICUCTBHUSIMU), B JAHHOM CITydae HaJl0 OMPEEIUTh Pa3IUIHe IBYX U
Oosiee cuctem. JIo HOBOTO ypOBHS TOBOPHUTH O Pa3HBIX CHCTEMaxX HENb3s - HET TOTO, UYTO UX
omyaeT Apyr ot aApyra. Ilapamerpom otnuuus OyAeT JOMOJHEHHAas HOBBIMH
OTHOIIICHUSIMH BeMMYMHA { , KOTOpas y)Xe€ HCIOJb30BaNach B OINPEIACICHUH TOJOKCHUM
AJIEMEHTOB OJIHOM cucTeMbl. HamomHro, t Obla ompeaeneHa emnie Ha YpOBHE CIIOKHOCTH SF
(I'maBa 3). Beigenuth u3 mapaMeTpoB CJIOKHOCTH TpocTpaHcTBa 3+1 TONBKO CKAIAPHYIO
BenuuuHy T U, B 4acTHOCTH, t OoJiee y10OHO, MOCKOJIbKY OHA SIBJISIETCSI HEOPHUEHTHPOBAHHOM
U MOXKET OBbITh Mpe/ACTaBiIeHa Yepe3 BhIPAKEHUs i pa3HbIX KoopAuHat (3.4). YuuTbiBas,
YTO MpocTpaHcTBO 3+1 (KOOpAMHATHI B YaCTHOCTH) MO MEPAPXUU TaK UM MHAYE BXOIUT B
OTHOIICHHUS CIEAYIOUINX YPOBHEMH, mapamerp t oka3biBaeTcs yAOOHBIM JJIsl MIPUITUCHIBAHUS
eMy 0oJiee BBICOKOM CIIOKHOCTH.

Ha mnpocrom mnpumepe pa3depy BO3MOMKHOCTb CpaBHEHHUs uepe3 ! sHTponuiiHOMN
eyrremsl oTHomeHni (% 2K u «HproToHOBCKO» 83. Ha Puc. 6.1 cneBa mokaszaHo coynapeHue
U pa3ieT IByX MaTepUajbHbIX TOYEK MO 3akoHaM HeioToHa. [Ipu 3TOM Kaxkaoe mosioxeHue
HX MO>KHO COTIOCTABUTh C HUKAK HE CBA3aHHOM C 3TUMHU 3aKOHAMU SHTPOIUEN BCEH CHUCTEMBI
10-2K, - nosuumu IByX TOYEK OKa3bIBAKOTCSA MOMEYEHHBIMHU JONOIHUTENBHOM BETMIUHON S
OHU MOTYT COMTHUCH Ha MPEXKHEE PACCTOSHUE APYT OT APYyra M Jake UMETh T€ K€ CKOPOCTH,
HO 5TO OYIET HOBOE MOJIOKEHHE, BCE PABHO OTIMYHOE OT MEPBOHAYAIBHOIO — O PA3HBIM S.
DTO OTAMYME MOKHO IPUMKCATh BEIMYMHE | — OJJHOM M3 XapaKTepUCTUK MpocTpaHcTBa 3+1
— obmero mo mepapxuu mns oboux yposHeit - 83 u 92K, TlocraBum t B cooTBETCTBHE
3HAQUYEHMSIM PHPOIUH, A, OCKOJIbKY, t TakKe eCTh U B ONHMCAHUM JIBIKEHHS] MaTEpHAIbHBIX

TOYCK B MPOCTPAHCTBC 3+1, OHa 3JeCh BBITVIAOUT HEKOeH YHHBepcaHLHOﬁ BEJIMYHHOM.
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L N Kcratu, u3 3TOr0 mpumepa BHIHO, MOYEMY
oMy M2 s S2 .
N TOBOPSIT O «TAaMHCTBEHHOW CBSI3W» DHTPOIHHU
coyoapeHue ¥ BPEMCHH.
o S1 Kasanoch Obl, TOYeMy TakuM K€
mi mo
0o0pa3oM HE BBECTHM BpeMs BOOOIIE s
Puc. 6.1 lonoxenns | moOpix  cucrem? Ecim  paccMaTpuBaTh
B3aHMOI[eI>iCTByIOH.IHX MAaTCpUaJIbHbIX TOYCK m u
M. (B3auMopeiicTBus ypoBHs 83) pasmeuarorcs mo | OTHOIIECHHS 102 MOJIeJIei
HECBOJMMBIM JPYT K IPYry MOJOKEHUsAM Ooree .
y - B3aUMOJICHCTB WX MaTepHaIbHBIX TOUYEK
crosxHol (ypoBHs 1°2K) SHTPONUIHOM CHCTEMBI S. 3aUMOZICUCTBYIOL arcpual 0HeK,
11
CpaBHEHHE NPOMCXOIUT TONBKO C ypoBHs I ! TO JB€ CHCTCMBI JTOrO YpPOBHs CpPAaBHHBAThb

MeXAy co00i MpocTo — NOA00POM TEX MM MHBIX IapaMeTpPOB — Macc, CKOPOCTEH uucna u
B3aMMHOIO pAacIloJIOXEeHUsI B 00beMe MaTepUalbHBIX TOYEK, MOJy4aloTCs W Hamepen
3a/IaHHbIE BEJMYUHBI S IS OJTHOM WM 000uX. PasnuyaTh Takue CUCTEMBI ¢ 00JIEE BHICOKOTO,
uem 12K ypoBHs, He MMeeT cMbICIa. ['OBOPUTH 0 HOBOM YPOBHE MOKHO Il KOMILIEKCOB
Gornee CIOKHBIX «XHMHYecKnx» oTHomenuii °K *)*® rne BzammooTHOmeHus gacteil e
CBOJSTCS K HBIOTOHOBCKHUM, U I/I€ BBEICHUE SHTPOIIUU HE BCETIa UMEET CMBICIT.

Hampumep, mukn KpeGca (umkn TpukapOOHOBBIX KHCIOT), TepepaldaThIBAIONIUNA B
KiIeTke rioKko3y B AT®, cocTOMT W3 AEBIATH MOCIAEAYIONIUX CTaauid — HW3MEHEHUHU
XUMHUYECKUX CHCTEM, pE3YylbTaTbl KOTOPBIX — CIIO)KHbIE XHMUYECKHE COEAUHEHUS,
napajuleIbHO HCHOJIB3YIOTCS B JIPYTMX MPEBPAILCHUAX, LMKI CBS3BIBACT MEXAYy COO0M
HECKOJIbKO MeTa0OJIMYecKUxX IMyTei. bomplnoe 4ucio MEeHSIOMMXCS XUMUYECKHUX CHUCTEM
CPaBHHMBAIOTCS (MIPHU Pa3HbIX B3aUMOJCHCTBHSAX, TO €CTh OTHOIICHHSIX) MEXIY COOOH 1O
uukny Kpebca. Torga TOmbKO BO3HHMKAET CMBICT MPUIUCATh OTAEIBHBIM €ro CTaIusIM
Pa3HyIO AJIUTEIbHOCTD.

Wrtak, B HOBOM KauyecTBE, C HOBBIMH OCOOCHHOCTSIMH { OyaeT NpUMEHSAThCA s
OTpe/ieNieHUs] CPAaBHEHUS CIIOKHBIX cucTeM. J[7s yno6cTBa HOBBINM CBOOOJHBIN Mapamerp OT
ypoBHs cioxnocty VI k °K Gyner o6o3nauaThes tr.

I o/°K =>ty (6.1)

Ecnu cucrema Obuia B coctosiauu S 1(0), KoTOpoMy HpHIUCHIBaeTCS MOMEHT to (Tak
OyzeT nanee Ha3bIBaThCsS 3HAUEHUE HOBOTO MapaMeTpa, Ha3bIBaTh TOUYKOM 3JI€MEHT T€UEHUS

yxe He cTouT) ee coctosiHue S1(1), MoxHO mpunucaTh MoMeHTy t1. Ho Tombko mepuon [to,

38 ¢ yuemom wiecmu XumMuueckux cesa3eii — 6000POOHbIX, UOHHBLX, MEMALTUYECKUX U MaK 0ajee, u OMHOWEHUl,
Ha KOMOpble HeUHEUHO GUIOM GHEUHUe (haKmopbl

S7



t1], mycTh ¥ CKOJIb YTOAHO Majiblii, MOYKHO COMOCTaBUTh C M3MEHCHHEM COCTOSIHUS JAPYroi
cucremsl S (0-1). JIpyrumu cioBamu, Juis JiF000Oro MoMmeHTa t, JOo/DKeH ObITh OTpeesicH
OTpe30K Of, MycTh W CKOJb YrOJHO MAaJIblid, MOKA3bIBAIONINN HECBOJIUMOCTH OJHOTO
TOJIOKEHHS OTHOIIEHHI ypoBHs LI x 1pyromy. B mpoTHBHOM cilydae OyayT CpaBHHBATHCS
HAaOOpBI OJMHAKOBO B3aWMOJCHCTBYIOIIMX MaTEpUATBHBIX TOYEK, TO €CTh BEPHEMCS K
yposHio 192K .

st Toro, yToOBI /I HOBOTO YPOBHSI OBLIO OIpe/AeNieHbl pa3Hbie BEJIMYUHBI Ly Aiis
pasHeIX cocTosiHUAX °K, OHM JOIKHBI MMETh XapakTep CepHMHM 3HAYEHHMIl, IOTOMY 4YTO
U3MEHSIIOMIEMYCSI  COCTOSIHMIO OJHOM CHCTeMbl (M3MEHEHHME CHUCTEMBI OIpEAessieT
MpeNbIAYIINNA YPOBEHb) CTABUTCSL B COOTBETCTBHE M3MEHsIOIIeecs cocTosiHue npyroi (Puc.
6.1), B nanpHE#IeM 3T0 OyJeT HA3BIBATHCS TEYCHHEM. JTO OUYEHb BAKHO, BBOJUTCS HOBas
BEJIMYMHA — HE KOHCTAaHTa, HE <«II0JIeBas BEIMYMHA, a XapaKTEpUCTUKA B3aMMHBIX
W3MEHEHUW, B TOM YHCJIEe - OSCKOHEYHO MaubiX. [lomguepkHy — mro0asi BeIMYMHA B 3TOU
CIIOXHOCTH OeccMbIciieHHa ©0e3 HalOopa JApyrux, OmmKallMX BeIUYUH (TI0ATOMY
UCIIOJIb3YEeTCSI TEPMHUH «TeueHuey). JlelcTBUTenbHO, naxe (QUKCUpYs HaOOp OTHOIIEHUU
OJIHOH CHUCTEMBI MBI HE MOXEM «BBIKIIIOUUTHY» U3MEHEHUS y APYTux, Omarogaps KOTOPHIM
IpU CpaBHEHUM W BIMSHUM JAPYr Ha Jpyra, OyAeT NOCTOSHHBIA JApeiid cpaBHUMBIX
napamMeTpoB Jaxke Yy (UKCHUPOBAaHHOW CHUCTEMBI (Ha 3TOM YpPOBHE CIIOKHOCTH, Ha
MpenplaylieM Takoro Her). [0oBops O TOYkKe - MOMEHTE BpPEMEHH, HEOO0XOAMMO
MoJpa3yMeBaTh BpeMs J0 M IOCJIE JaHHOTO MOMEHTA, MOJpa3yMeBaTb TEUEHUE BPEMEHHU
yepe3 JaHHbIII MOMEHT, TEYEHHE, ONPEICISIIONIEe B3aUMHBIE W3MEHEHUS Pa3HbIX CHUCTEM.
Boigenenue storo mapaMerpa Kak CKajlspa WIM Jake Habopa CKalspoB BeleT K yTpare
OPYTUX CIOXKHBIX MapaMeTpoB, HAIPUMEP, B OMUCAHMM JIBMXKEHHS BO3HHUKAET IMapaZOKC
3eHoHa. Jlaxxe omnpeneniarb TOYKY OTCUETAa BPEMEHHM MOKHO TOJIBKO B MOJENSX, Tepss
CJIO’KHOCTh ONIMCBHIBAEMOU CUCTEMBI.

3amaHHbld  TakuM 0Opa3oM YHHUBEPCAIbHBIM MapaMeTp «BpeMs» MpuodpeTaer
UHTEpeCHbIe 0coOeHnocTr. J{is npoctpancta 3+1 yposus ®E ckansap T ObLI IPEICTABIEH B
Buje T= Vvt J[lanee BenuunHa t Kak XapakTepUCTUKA MOJIS — YCKOPEHHE, BOIILIA B ypaBHEHUE
(4.2) sakona Herotona. Ilo ycmouio (6.1) mnpumuceiBaeMas €d  CIOKHOCTH  €IIe
YBEIMYMIIACh, MOSBUJIACH JOIMOJIHUTENIbHAS XapaKTEPUCTHKA - TMOHITHE TEUEHUS. 3amedy
emie pas, A OTACIbHOW CHUCTEMbl TOHSATHUS TEYEHUS BPEMEHHM HET (€CTh H3MEHEHHUE

nmapaMeTpoOB CI/ICTCMLI), n HaO60pOT, €CJIn OHO OHNpCAcCIICHO, TO IMMOAPA3yMEBACTCA
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CJIO’KHOCTh, B KOTOPOM MOXHO ONPEIEIUTh U CPABHUTh BCE CUCTEMBI JJAHHOTO YPOBHS (BCS
MaTepHuanbHasi BCEJICHHAS XUMHUYECKUX WM, TOUHEe, (PU3MKO- XUMHUECKUX OTHOIICHHIT). B
3TOM CMBICIIEe BpeMs {7 - «BCEICHCKOE.

ITo mepapxum t sABISETCS BELIECTBEHHBIM YHCIOM — W3 °J], Takke 3TO CKalsp,
OTIMYAIOIIMICA OT BEKTOPHOU 4yacté — B >4/] .Taxke Hano N00AaBHUTH, YTO HE3ABUCUMOCTD
3aKOHOB (U3MKHM OT MOMEHTa BpPEMEHH, IOCTyJIMpyeMas B COBPEMEHHON Hayke

(OTHOPOJTHOCTH BPEMEHM), SBIISETCS

t IMMPOCTBIM CICACTBUEM HCIIOJIB30BAHUSA

6
bl oncrewa l: t HaunHas ¢ ypoBHs °E, rie Henb3s

\ XapakKTepHUCTHKH ee
( | momoxenuit [ty 2]
\ | monyuaroT B ocu t

BBIJICIINTh KAaKO€ —TO OJHO 3HAYCHUC

P VA amenennyio dopwy. T ot npyrux — cm. ['naBy 3. Jlanee, B
oA B ~—
‘j\ T@ DK s HEro OmIpeneseHbl CUETHBIE
- (mpu 3TOM BEIIECTBEHHBIE — CM.

['maBy 4) ymopsiiodYeHHBIE OTPE3KH,
3  cucrema 2:

VAN PasHoCTL ee oo eHil TO eCTb  3TO NOpsiI0YeHHASI

\\l/\l/\l/\l/\ [ts,ts] MOXeT GBITH ynopsia

N A BEJIMUMHA, KOTOPYIO MOKHO
UCIIOJIb30BATh B ornepanuu

Pucynok 6.1. Cpasnenne wusmeneHnii cucrem nuddeperimposanus. Hakoner, kak

4epes napamerp t. II0OKa3aHo BEIIE, Ha ypoBHE LI emy

HeO6XOI[I/IMO MNpUIINCATh TAaKyI0 XapaKTECPHUCTHUKY KaK TCUCHHUC. CoOcTBEeHHO ToBOpA, IJIA
KaXXZ10ro YpoBHs 3TOT IapaMeTp, XOTA U COBIAAACT IO BEJIUMYHNHE, HECCT Pa3HYyIO HarpyskKy u
CTOMT UCIIOJIb30BaTh 0003HaueHus i, Uk, ty, Lz - Bpems mmeeT, Tak cKa3aTh, pa3HbIE CJIOM,
MPOABJIAOIIUECA B 3aBUCUMOCTU OT OIIMCAaHUA OTHOIIICHUI Pa3HBIX ypOBHeﬁ CJIOKHOCTH
*)39_

Bnaroz[apﬂ 9TOMY BO3HHKACT BO3MOKHOCTH CpPAaBHCHUS UYCPE3 BPECMSL OTHOIIEHUN ¢
HU3KHUM YPOBHEM CIIOKHOCTH, a4 HC TOJIBKO CUCTEM «XUMHUUYCCKOT'0» 10K, HallpuMep, rnepuoaa
O6paH_IeHI/I$I CTPCIIOK YaCOBOTO MEXaHH3Ma M BpallCHUA 3eMiu - CMEHa JIHS U HOYH.
Kazanoch 6H, Ipu 4€M TYT CUCTEMBbI — CPABHHUBAKOTCA JIBA IICPUOJUUCCKUX nBIkeHusa? Ux
CpaBHEHHE OECCMBICIEHHO 6Ge3 YpOBHsS CHOXKHOCTH LI, MOCKONBKY OHM HampsMmyro He

BJIMAXOT APYT HA Apyra, HCT O6H.[I/IX BCJIIMYHMH, Y€pPEC3 KOTOPBIC UX MOKHO CPABHUTD. Tonpko ¢

% [Toxooice na mo, kax mouke na 4UCI060L NPAMOT MOJICEm Gblmb NPUNUCAHO 3HAYeHUe crodcrocmu °B, 4T
unu 3 — cm. Thasy 2.
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0ojiee BBICOKOTO YPOBHS HMMEET CMBICT MPUNHCATh OOLIMe CBOOOIHBIE MapaMeTpshI
3JIEMEHTaM HM3IIUX YPOBHEH, Onarojapsi yemy MOJIydaeTcsi BpeMsi, «TEKyIIee depe3 BCey.
Her camonmocTrato4yHOl CYIIHOCTH «BpEMS», allpUOPU IPOHU3BIBAIOLICH BCE MUPO3LAHUE -
BpeMsi, KaK M IPOCTPAHCTBO, PEJISIIHOHHO, 3TO TTapaMeTp CIOXKHOCTH, cM. Puc. 6.3. BaxHo,
4TO HE BpEeMs 3aJacT PAa3HUIy B IOJIOKEHHM CHCTEM, a HAa00OpOT, CyLIECTBOBAHHE HUX
M3MEHEHHI IIPH yPOBHE CJI03KHOCTH 1L/T 1 BbIE, 06pa3yeT TeUeHHE BPEMEHH.

Pa3bepy ocobGeHHOCTH BpeMeHU Ha

pPa3HbIX YpPOBHSIX cloXHOCTH. (Ciydait

m mmnﬂ 3[0:tL NpUMEHEHHs] apaMeTpa BpPEMEHH K
[ v t

no tii YPOBHAM [0 CIIOXHOCTH IIPOCTPAHCTBA

m bonee npocmoii yposens 3+1, pas61/1paeTCﬂ B ['1aBe 9) Taxk, npu

WCTIONB30BaHMK  t  JuUIs, Tak CKa3aTh
L (_\/j = HBIOTOHOBCKHX OTHOIIIEHUM CJI0KHOCTU 83
2 )(1 )
< ﬁ 1 u °H, Beipaxenne (4.3) mpespamaercs B
ts t2 ty

NPUBBIYHYIO (POPMYIY MPU BO3MOXKHOCTH

Puc. 6.3. Pasnenennniii no spemenu [0,t] mpouecc TIOJICTABIIATh JF0OBIE 3HaueHns 1y . Takoe
LILII ypoBus LI (BBepXy) IoMedaeT OTHOIIEHHE

Golee TPOCTOro ypoOBHS, NpHIHchiBas emy (BHm3y) | AU(QepeHnnanbHoe ypaBHEHHE BTOPOTO
BennunHy Gz, 3ajgaBasg TEueHHWE BPEMEHH IS
OTHOLIEHUH OoJIee HU3KOH CIIOKHOCTH.

Hampumep,  orHomenuro  3emns —  Comnue
TPUITUCHIBAETCS HeKas HavaJbHas TOYKa,
OTHOCUTENBFHO KOTOPOW OTCUMTBIBAETCS IIOJNOKEHHE cllydae €cTh BO3MOMKHOCTh PAaCCUHTATH
3emnn Ha opOure, cpaBHUMOE (IO BBEICHHOMN
XapakTepUCTMKE -  BpeMsA) ¢  JpYTMMH €€ | COCTOSIHME CHCTeM Ha JIt00OH MOMEHT.
TOJIOXKEHHUSIMH.

nopsAaaka Ipu 3alaHHBIX Ha4daJIbHbIX

YCIOBHUAX HMECT OJHO PCHICHUC. B »sTom

Jlyame Bcero ckazan o0 srom Jlammac:
«Mvl modicem paccmampueamv Hacmosiyee cocmosiHue Bcenennoil kax credcmeue e2o
npouLIoe0 u npuyuny e2o 6yoywezo. Pazym, komopomy 6 Kaxcowvili OnpeoeiéHHblil MOMeHM
gpemenu OblIU Obl U3BECHBL 8CE CUTbL, NPUBOOAUUE NPUPOOY 8 O8UdICEHUE ... OJisl MAKO020
pazyma nHuue2o He ObLI0 Obl HESACHO20 U OyOywee Cywecmeosano Ovl 8 €20 21a3ax MoYHO
mak dice, kax npowinoe.» YTo BaxKHO, 7S TAKOTO pazyma (neMmoHa Jlamnnaca) He pa3iauyaeTcs
Oyaymee u mponuioe. OIHU COCTOSHHUS HE OTIAMYAIOTCA OT JPYTUX — BCE MOJy4aeTcs
MepeTacoBKON MapaMeTpoB MPEeIbIAYIINX ypoBHEH. Torna moHsATHE TEYEHUS B ATOM ClIydae
W3IUIIHE — JIOCTAaTOYHO KCIIOJNb30BaTh BpeMs ¢J1osl {7, a OHO 0OpPaTHMO U BCE MOMEHTHI

paBHO3HAYHBI. Pa3zbepy 310 moapobHee.
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I'oBopst 0 popMuUpOBaHNM MOHATHI MPOLLIOTO U OyAyILEro, HeOOPaTUMOCTH B OOIIEM,
HA/I0 OTMETUTh, YTO MaJl0 337aTh (aKT TEUEHHs] BPEMEHH, HAJO OINpPENENIUTh €ro Hayaso,
HOJIb, 110 KOTOPOMY CHCTEMBI OYJyT CPaBHUBATHCS, TO €CTh BbIJAEIUTH OTHOILIEHUS, KOTOpbIE
3aJ1al0T HadajbHble yciaoBHUs. Ele pa3 BepHYCh K YypOBHIO, C KOTOPOIrO BIIEpBbIE Oblia
onpeneneHa BenuuuHa t. Panee — B llpwioxenunm x npegsiaymen [maBe 5, yxe
YIOMHMHAJIOCh 00 OJIHOPOJHOCTH BPEMEHU — HE3aBUCHMOCTb IMOBEJCHUSI CUCTEMBI OT TOUYKU
te , BeIOpaHHOI 3a Hawano. g ypoBHs ®E Bce TOUKM PaBHO3ZHAUHEI, HUYETO HE MO3BOJISET
BBIOpaTh M3 HUX HaualbHYI, TaK CKa3aTb, HApYLIIUTh CUMMETPHIO INpocTpaHcTBa 3+1.
[Mapamerpsl ypoBHeli °M u 83 Takke HOINb- HYHKT HE coJepKaT. 3aJaBaTh HOJNb H
CPaBHUBATH CUCTEMBI MOYKHO TOJILKO ¢ ypoBHs LT,

Jlnst ypoBHst LI mpu 3amaHuKM CHCTEM B MOMEHT t1, MX NPUHIMIHMAILHO (HECBOIUMBI
IPYT K APYTy) Helb3s Oy[eT OnucaTh B MOMEHT t, oTHOmeHusmu &3 mmm °M — oHu Beerma
OyAayT “MeTh OTiIM4us. TakuM 00pazoM, MOTOK BpPEMEHU - CJOW L7, HE MOKET MOBEPHYTH
Ha3aJ — BCerJga HJAeT OT OJHOTO COCTOsHHUA (mpomwioe) K apyromy (Oymymee,
HEJICTCPMUHUPOBAHHOE Yepe3 OTHOIICHHS HHU3IIMX YpoBHel). HMcxoms wu3  3THX
cooOpaxkeHUl, BUICHHE BPEMEHHM KaK HEMPEPHIBHOTO IOTOKA, MPOHHU3BIBAIOIIETO BCIO
BCEJICHHYIO, HANpaBJIEHHOTo u3 Oyaymero B MPOLUIOE, SBISAETCA  CIEICTBUEM
CYILECTBOBAHHMS CIIOKHBIX, YPOBHSA LI 1 BbIIIE, OTHOLIEHHIA.

Tak ’xe kak HaOmoIaTeNlb B HAYIIEM I[O€3[€ MOXXET MpPelICTaBUTh, YTO CaM OH
HEMOJIBIKEH, a JIBUTAETCsl Ha3aJ] BCE OKPYKalolee BaroH MPOCTPAHCTBO, TaKas ke OIHnOKa
BO3HMKAEeT U C HAIIMM MPEACTAaBICHHEM O BpPEMEHH: Ha CaMOM JIeJIe «eJeM» Mbl, Kak
CHUCTEMa C OTHOILECHUSAMHU BBICOKOTO YPOBHSI CIIOKHOCTH, M PACCMOTPEHHE U3 «CBOETO OKHA
YXOJAUIUX Ha3a/l» MEHEe CIOXKHBIX 00BeKTOB (cM. Puc. 6.3) u co3aaer To, YTO MbI Ha3bIBAEM
TEYCHHEM BPEMEHHU U3 OYyAYIIEro B MPOIILIOE.

JlJis Hac MPUBBIYHO, YTO BpeMs JIFOOOTO CIOSI «CIIETNIEHO» C CUCTEMOM MPOCTPAHCTBA
3+1 1 MaTepHalIbHBIX TEJ, MOCKOJIbKY HaM HYXKHO OINKCAaHUE OKPYKAIOIIEro MUpa UMEHHO B
TEPMUHAX MaKpPOCKONMYECKuX oTHomeHuit. Komeuno, LI Gomee Bcero otBevaer
CJI0’)KHOCTSIM OTHOILIEHHH Me0JIOrMYECKUX, TEOXUMHUUECKUX MPOLIECCOB, BOOOIE MPUBBIYHBIX
HEOJIYIIEBJICHHBIX MaKpPOCKOMMYECKUX «Belled BOKpyr Hac». IlIpouecc, Hampumep,
KPYroBOpOTa BOJbI B IPUPOJIE - UCTIAPEHUS, BBINIAJICHUS OCa/IKOB, HAIIOJIHEHUS PEK, a TaKkxKe
CBSI3aHHBIX C HUMH BBIMBIBAaHHUS pycell, TOSBJICHUS OTJIOXKEHUH, ... - BCE IOXO0XKHE

MMpOoLECChbl NOAPA3ZYMEBAOT «KTCUCHUC BPEMCHU», TO €CTh BBCIACHHOC BPEMA CJIOA t7. Takue
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MPOIIECChI, JaXe MPU OAWHAKOBBIX YCIOBHUSX, OyQyT B 4eM —TO, HO pa3iuyarbcs (peKu
HETMOXO0XKH OJIHA Ha JPYTYIO, OCBHIIIAaHHUS KaMHEH B Pa3HbIX YCIOBUSAX HE MOTYT HICAIBHO
coBnaznare). Ilpu s>ToM ypoBeHb LI TakKe SBI€H M B HEOPTraHHYECKHX XMMHYECKHX
Tpoleccax, pocTe KpucTawios, Hampumep *)°) mmm B GopMHpOBaHMM M H3MEHEHHH
CJIIOKHOW CTPYKTyphl koiienr CarypHa, Jake B KakOMl —TO CTEMEHU B HECTAOMIIbHBIX
mporieccax CBEPXHOBBIX. B 3THX CHTyalnusix ONpPENENCHO TEYCHHWE BPEMEHH, «JI0» H
«IIocIey.

Cnou wuHpOpMaMOHHOTO (OMOJIOTHYECKOTO) U OOIIECTBEHHOTO BPEMEHU OyIyT

pazoOpansl B rnaBax 11 u 12.

[Tpunoxenne x I'maBe 6

['oBOpst 0 MOHATHY TEUEHUS, WU, UHAYE - CTPEJIC BPEMEHH, CTOUT OCTAHOBUTHCS
nmoapoOHee HAa COBPEMEHHBIX MPEACTABICHUSIX O HEH, TeM 0ojiee YTO CTPENT BPEMEHHU
HaCUYUTHIBAETCSI HECKOJIBKO.

Bo-nepBrix, crpena sHTpormmu. OHa - OTpa)keHHE BOIpoca 00 acHMMETpUH
BpEMEHH, HampaBjeHHE €ro B CTOPOHY YyBeJHWuYeHHUs Oecrnopsaka Jrta mnpoliema
pa3zoOpaHa Bblllle W, YACTUYHO, B Mpeablaylel riaase. FiIMeHHo 3ta Tema, 00JIe3HEHHO
Ba)XHAs U1 HAac KaKk OTACIBbHBIX (OHMOJOTMYECKHX) OOBEKTOB, IPUBHOCHUT
MOBBILIEHHBIA HHTEPEC K MOMBITKAaM MOHATH ()eHOMEH BpPEMEHHU.

Mogenb >HTPONMUHHON CHCTEMBI W3 MaTEPHAIBHBIX TOUEK pabOTaeT TOJIBKO B
OTIpEJIeNIEHHBIX paMKax — KOTJIa M3 BCEX OTHOILIEHUN paccMaTpUBAIOTCS OTHOIICHHS
ypoBHs 12K TTo3TOMy rOBOPHTE O CTpeJle BpeMEHH, BeyIlel K BCceoOlei TenIoBoil
CMEpPTH BCelIeHHOW, Oymer ommOkoi. Kak pa3 mpuponma, na W Hamu JeHCTBHS
JNEMOHCTPUPYIOT OOpaTHBIA Mpoliecc, M HHTEPECHO, YTO CaMO IOHATHE pOCTa
SHTPOMUU — IPyOO roBOpsi, OECOpsiiKa, MOXKET ObITh MOTYYEHO TOJIBKO MPU PA3BUTHU
OTHOIIEHUI /10 BBICOKOTO YPOBHS CIIOKHOCTH. J[eWCTBUTEIBHO, JUIsI TOTO, UYTOOBI
y3HaTh O IPOIIECCAX POCTAa SHTPOIMH, BCE PABHO HyXHa cuctema ypoBHs ‘LI (wam
BbIIlIe — HAOIIOAATENb, HAIIPUMED), OTHOCUTEIFHO KOTOPOI PHTPOIHUS U ONpejesicHa,
HY)KHa JIOCTaTOYHO CJIO’KHAsi CHCTE€Ma, [0 KOTOpPOH CpaBHUBAIOTCA TE€ WIM HHBIE
W3MEHEHHUS.

Ecnu Obl MBI XUJIM B paHHEW BCEIIEHHOM, TO MPOIECCHl Je30praHu3anuu ObLIo
Obl CIIO’)KHO HaWTH, BCEJICHHas pa3BHBaliach Kak 1enoe. Pa3Hele 4acTu, JIOKAJIbHO
MOJABEPKEHHBIE YBEIMYCHHUIO DHTPOMHH, MOXXHO OBLJIO BBIACIUTH IOCJE BBHITOPAHUS
MEPBbIX 3B€3J] M BO3HUKHOBEHHMS MPOTOIUIAHETHBIX TUCKOB. PaHee, - B NOCTOSHHOM
MOBBIIIEHUH CJIOXHOCTH 3JIEMEHTAPHBIX YacTHIL, OT KBApKOB K MOJIEKyJaM, MpH
SIEPHOM CHUHTE3€ TSDKEJBIX DIEMEHTOB, — MbI OBl CKOpee BBIBEIU MPABUIO
YMEHbIIIEHUSI SHTPOTHH, BBOJWIN ObI HOBBIE CHUJIbI, OTBETCTBEHHBIE 32 MOCTOSHHBIN
CUHTE3 HOBBIX B3aUMOJICHCTBUMN.

40 360]1}014MOHH61}1 Xumus, usyvarowas npoyeccovl camoopeanusayuu eewyecmed, Kak pas CeA3aHa ¢ 6KII0YeHUeM
6 XUMUYECKYIO HAYKY NpUHyuna ucmopusma u nOHAmus 6pemeru.
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MeHnee odeBHIHAS, HO HE MEHEE BaXKHASI CTPEJia BPEMEHHU — AJIEKTPOMArHUTHAsI.
BreiBoguTcst U3 TeX COOOpaKEHUH, YTO CBET «IBFIKETCS W3 MPOILIOTO B Oymyiiee».
CrnenoBarenbHO, CBET, KOTOPHIN JOCTUTAET HAIIUX Tja3, JAaeT HAM IPEICTaBJICHHUE O
IIPOLIJIOM MHUpa, a HE 0 ero OynayuieM. CBETOBbIE BOJIHBI BO3HUKAIOT MPU JBUKEHHUU
OJICKTPHUYCCKHUX 3apsaJ0B. CTOI/IT TIOIICBCIINTH E)J'IGKTpI/I‘IeCKI/Iﬁ 3apsad, M HA4YHCT
pacrpoCcTpaHsAThCS CBET, MPUYEM BCETAa B HallpaBiIeHHH Oyaymiero... UM BoT B aTOM
YCIIOBHHM XOPOIIIO BHJHO CKPBITOC BIHMSHWE HaOmomarens. Y ¢(oToHa BOOOIIE HET
MIPOJIOJKUTEIILHOCTH PACIpOCTpaHeHus. B ero cucreme orcuera HET HWHTEpBaja
MEXIy BO3HUKHOBeHHEM (hoToHA U morjomeHueM. OHO TOSBISETCS TOCIe
PacCMOTpPEHUS Yepes3 CI0KHOCTh HE MEHBIIYIO, YeM CJI0kKHOCTh °F nmpoctpanctsa 3+1.
Taxxke 3ACCHh MPECAIOJIaracTcCsa, 4YToO KTO —TO «IOIICBCIWII» 3apsad U1K OTMETUII MOMCHT
ABWXXCHUA W WCITYCKaHHA q)OTOHa, YCM HCIABHO 3ajJilaHa CJIOKHOCTBL CJIOSA BPEMCHU tﬂ
CaMoMy 3apsijly «HE BaKHO», KyJa M KOTJIa OH JIBUTAeTCs, HA €r0 ypOBHE BPEMEHU
TOke HeT. To ecTh MBI BBEJIHM MPONLIOE — OyayIee, MeBess Wi OTMedas IeBeJICHUES
3apsaa, a IIOTOM YAUBIIICMCs, UTO PE3YJIbTATHEI TOXEC JICKAT HA JIMHUHU U3 IIPOIIIOC B
Oymymiee. 3apsia BeIb IIEBETWICS HE W3 OyIylIero W He B MPOILIOM MBI WUCKAIH
pe3yNIbTaThl — UCITYCKAaHUE CBETA.

Jamee - sMmmmpudveckas cTpejia BpeMeHH. MBI omIymiaeM BpeMs, TEKyIlee W3
MpoImuIoro B Oyaymee. Mbl TOMHAM TIpOIIIoe, HO HEe Oyaymee. JIeHCTBUTEIBLHO, TS
HaOmrogarens Oyayiee W MpoIuioe oTandarTcs. byayiero eme HET, OHO OBIIO OBI,
ecnu Obl €ro MOXHO OBIJIO a0COJIIOTHO TOYHO IMPOMOJICTUPOBATH - CM. BBINIE TIPO
nemona Jlammaca. Ilpomioe jke BHOOJHE MOXHO OTCieAuTh. OIHAKO B ATOM
(hopMyIUPOBKE CTpENbl BPEMEHH BaXXHO OTMETUTh aOCOJIOTHOE  BIIUSHHUE
HaOMrofaTeNnss Kak MMEHHO YeJIOBeKa, O00JIaalomiero MaMsAThi0, W OTIWYAIOIIETo U
pacIiojiararoIiero Mo BpPEeMEHH pa3Hble COOBITHSA (cocTosHHS cucteM). «llaMsaTby,
TOYHEE, HAKOIUIEHHE WH(OPMAIIMU YYUTHIBACTCA B CIEAYIONIEM YPOBHE CIIOKHOCTH,
4yT0 Oyner paccmoTpeHo B ['mase 11.
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I'maBa 7 OCHOBHOM 3aKOH

B npenpiaynux riaBax, 0oCOOEHHO B IJIaBE O BPEMEHHU, KPaCHOM HUTBIO MPOXOJUT
YCIOBHE HMEpapXMH YpOBHeH ciokHocTH. Hauwnas oT camoro mepsoro - 1A, mpocro
KOJMPYIOIIETO YCIOBUE OTJINYUS CYIIECTBOBAHUS OT HECYILIECTBOBAHUS, YPOBHH CJIOKHOCTH
ONpPEEIAI0T BO3HUKHOBEHHE M TPEXMEPHOI'O I'€OMETPUYECKOr0 MPOCTPAHCTBA, M Pa3HBIX
CIIOCB BpPEMEHUW, M MaTepHajbHbie Tesa (0ObEJAMHEHHS MaTepPHAIbHBIX TO4YEK). 3aderas
BIIEpE/, CKaxy, 4YTO IOCIEA0BaTEIbHOE 3aJaHME YPOBHEH CIIO)KHOCTH OIpEeNeNseT u
OuoJorMYecKue, U coluanbHble cUcTeMbl. [losiBIeHHE ONMpeneNeHHOT0 BHUJA YIJIEPOIHBIX
[IETI0YEK, KOTOPhIE CMOTJIM KOMUPOBATh ceOsi (puOO3UMBI), CO3AAJI0 HOBYIO CIIOKHOCTH, B
KOTOpOl MMEHHO TaKOM Mpolecc W HMMEHHO TaKo€ pacHoJIOKEHUE IIeNoYeK aTOMOB
BBIJIEJIEHO M3 BCEX NMPOYMX XUMUYECKUX peakunii u Monekyil. [lomuepkny — PHK monexynbt
BBIJICIISIIOTCS UMEHHO C HOBOW CIOXKHOCTU. [[71s1, Harpumep, OTAEIbHBIX aTOMOB YIiiepoJa,
KHCIIOpO/1a, a30Ta, TAKOE COeIMHEHUE He JIy4llle U He XyXe Bcex Apyrux. [Ipu aTom kaxasiii
HOBBIM ypOBEHb OTHOLICHHWH (M MaTepuu, UMM 3aJaBaeMoil) OCHOBaH, — M0 HepapXuu, Ha
OTHOILIEHMSIX 00Jiee HU3KOTO YPOBHS, TaK, pUOO3MMBI COCTOST U3 TEX XKE aTOMOB YIIIepoa,
KHCIIOPOJa, a30Ta ...

bonee toro, ¢ I'maBel 2 mokaspiBaeTcs (hyHAAMEHTAIHHOE EAMHCTBO TOTO, YTO MBI
Ha3bIBaEM MAaTEMaTHYECKUMH U NMPUPOJHBIMU OOBEKTaMM, YTO JA€T OCHOBAaHHE T'OBOPHUTH O
€IMHCTBE HaUIEr0 MHpa, HE JEIINErocs Ha OTAEIbHBIE YacTH - HA HJCAIBHBIM MHpP
MaTeMaTUYECKUX CTPYKTYp, Ha MUP GU3UKU, MUP OMOCOLMAIBHBIX OTHOIIEHUH U ITpoYee.

OMIIMPUYECKOE MPABUJIO O TOM, YTO BCE OTHOIIEHUS BBICTPAMBAIOTCS II0 MEPAPXUH,
MOJKHO CZeJaTh IVIaBHBIM — 0003HAYUTh €ro Kak OCHOBHOM 3akoH Hamero mupa uiau Ham
3ak0H. Toraa MOXHO OyJaeT roBOPUTh, YTO M Mbl, KaK HaOJIOAATeNd, U BCE MUPO3JaHHE
IOJYMHEHO 3TOMY CBEpX — 3aKOHYy, 0Oojee TOro, MU Mbl, U MHUPO3JAHUE SBISIOTCA
orobpaxkennem Harmtero 3akona. Ilpu stom ¢ ¢dopmynupoBkoi ero Hajmo ObITh KpaiiHe
BHHUMATEIIbHBIM.

Kaxercs, uro Ham 3akoH pomkeH OBITH JIpYrUM Ha3BaHHMEM HEKOoeW BceoOmeit
MHUpPOBOM »3BOJIOIMHU. Bpoae Obl 3TO MOATBEPKIAETCS SMIUPUYECKUMU (HakTaMH O
BO3HMKHOBEHUHU U PACIIMPEHUM BCEJIEHHOM, HYKJICOCHUHTE3€ U TaK Jajiee 1O BO3SHUKHOBEHUS
CaMOKOIIMPYIOLIUXCS. MOJIEKYJI, )KUBBIX OpraHn3MoB... He coBcem Ttak. Ilonstue aBomonnn

Xopomo pa3pa60TaH0 JJIsL YCJIOBI/Iﬁ BI/I,I[OO6pa3OBaHI/I$I JKUBBIX CYHICCTB. Ho nns Hamiero
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3aKOHA M OMOJIOrMYECKHE OTHOIIEHHUS BOOOIIE M OMOJIOTHYECKash HBOJIONUS B YACTHOCTHU
SIBJITFOTCSI €r0 CJICJICTBUEM, 4 HE HEKUMH CYIIETBYIOIIUMH TOJHKO B OMOJIOTMH CMBICIAMHU
(moppoGuee — B ['mase 11).

Jlanee, 4acTo BCTpeyaromuecs: 0OIIie BHICKa3bIBaHUS O TOM, YTO BO BCEJICHHOW «BCE
pa3BUBaeTCS» OCTAIOTCS OOMIMMHU CJIOBaMH, €CIM HE HCIIOJIb30BaTh TOHATHS HEpapXuu
CII0O)KHOCTH — pa3BHBaeTcsi oT 4dero k udemy? IlosTomy B ompezneneHue NOJDKHA BXOIHWTH
uepapxusi, KOrja rmopa3yMeBaeTcs, 9YTO BCe OTHOUICHHS 0ojiee HU3KOTO YPOBHS BXOJSAT B
OTHOIICHHS 00Jiee BBICOKUX. Tarkke TEPMUH «3BOJIOIHU» T0Ipa3yMeBacT HEKOE JBIKCHUE,
HampaBJIeHHe. A BeJb OTHOIICHUS HUKYyJa HE HAIpPAaBISIOTCS, HET HUKAKOH (OKU3HEHHOU
CWJIBI, TIPOHU3BIBAIOIICH KOCHYIO MaTepuio», 0 KOTopod Tak moOunu roBoputb B XVIII
Beke. [lostomy B ompenenenun Hamero 3akoHa He JOJDKHO OBITH CIIOB IPO HEKYIO
MMMAaHEHTHYIO (BHYTPEHHIOI, W3HAYAJIBHO MPHUCYIIYI0) CYINTHOCTh K CaMOpa3BUTHIO, OyIb

TO 3BOJIIOIMSA HUJIN )XU3HCHHAA CHJIA.

Vposens peanusayus Hawezo sakona Bpems 6 6bimogom
croacnocmu >4 cmblcae - KaneHOaps,
Habmooames sospacm...

cese 7

VYposenw nowms
cnoxenocmu NI neonpedeennocm,
mevyeHusl epemerHu KEGHmO Hocmu
© eeecscccsees O\
noHAmMuUA
Vpoenu Buvidenenue
85 9 npocmpancmea, 11
cnoacnocmu °3, "H HAYANLHBIX U
mpaexkmopuu
MamepuanbHvix 2PaAHUYHBIX
mouex / yenosuil.
------------ € 9020 YpOBHA Cyujec. I PPUATIBHBIX mow
Vpasnenue
GE CIOXKHOCTD npedcmasnenue epasumayuu (basuca wpe()quepa

1 ) uepes omuowienus

TIPOCTpaHCTBa
3+l npocmpancmea:, a=a(x, y zt) -

uckpus.ienie

............ Croancnoc npl(ﬂ/)/ﬂka
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Pucynox 7.1. Uepapxus 0THOH.ICHI/II7[ Kak peanmsanus Hamiero 3akoHa, CieBa HampaBo - POCT
YPOBHEH CIOKHOCTH M MX B3aUMHOTO BIIMSHHS, ONPENEISIONIETO 3aKOHBI TPHPOABI. He HYKHO BBOIMTH
CYIIHOCTE} TPOCTPAHCTBA, BPEMEHH, MATEPUH, 3aKOHOB M MPOY., €CIIM 3aJ1aH U eMHCTBeHeH Har 3akoH. DTH
CYIIHOCTH PEJISILMOHHBI, SBISIOTCS CJIEJICTBUEM BhINojHenns Hamrero 3akona,.
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Kak ke coequHUTh pOCT CIIOKHOCTH U OTCYTCTBHE IOHSATHH ITOCTOSIHHOI'O Pa3BUTH,
SBOIIONMH UM Yero —To nogobuoro? *)*. Tlepsrlii mar B onpenenenuu Hamero 3akona —
J00bIe CYITHOCTH €CTh OTHOIICHUS, 0€3 OTHOIIEHWH TOBOPUTH O CYIIECTBOBAHUH YETO —
m6o OeccmbiciieHHO. OTHOIICHUS BBICTPAWBAIOTCS TaK, YTO OJHO SIBJISIETCSI OCHOBAaHUEM
JUIs JPYroro, OTJIMYME XapaKTepU3yeTcsl JIONOJHUTENIbHBIM I1apaMeTpoOM — CBOOOIHBIM
napamerpoM. VMIMEHHO IO €ro HAJIWYUI0O WM OTCYTCTBHIO OTHOIIECHMS PaHKUPYIOTCS
«CIIO)KHEE — IpoLIe» IO YPOBHAM, YPOBHSM CIOXKHOCTH. [lomywyaercs — OTHOIIEHMS
KaQKJIOT'O YPOBHSI pOCTa CJIIOKHOCTH «HE 3HAKOT», HO BHE €r0 HE CYIECTBYIOT.

Jpyrumu ciioBamMu, HeT NMPUPOAHBIX, MATEMATHYECKHX MJIM MHBIX CYLIIHOCTEH BHe
uepapxuu oTHomeHnuii. He cymecTByer naeanbHOro Mupa MaTeMaTHUKU WK (U3NYECKOTO
MHpa, €CThb OJWH Hall MHUp, CyTh peanm3anus Hamero 3akona — cMm. Puc. 7.1. Uto o4yeHn
BaYKHO, HAa0JIO/IaTelIb TOTJa TOXKE BXOJIUT B UEPAPXUIO0 OTHOLICHHH.

Tenepp 11s1 TOro, 4YToObI HE OCTAaBUTh KAPTUHY MHUpa HEHM3MEHSIEMOH, 3acThIBLICH Ha
HEKOEW OJHOW CTYIIEHH, IyCTh JaXX€ OYEHb BBICOKOM, HAJ0 TOBOPHUTH O peau3aluu
Hamero 3akoHa, moapa3ymeBass MMEHHO BO3MOXHOCTb CYIECTBOBAHHUA (pean3alium)
JIIO00r0 ypOBHS CIIOKHOCTH. [Haue MOKHO CKa3aTb — He CYLIEeCTBYET BBIICJCHHOIO
0co0Oro YpOBHSI OTHOIICHWI, Ha KOTOPOM CJIOXHOCTH OCTaHOBWJIACh (YTO ¥ 3amaer
HPOJOJDKAIONIYIOCS MEPapXHI0 OTHOIICHWI) — Bcerga OyaeT HaxXOIUThCS CBOOOIHBIH
IIapaMeTp, HE CBOASIIMICS K OTHOIIEHUSAM IIPEKHETO YPOBHS, ONPEACIIIONINMI CIEAYIOLIM.

WHTepecHO, 4TO TOrza CJAEACTBHEM YCIOBHUS pEalu3alud OKa3blBAcTCA IOHATHE
BCeoOIIel 3BOJIIOLUKM, HEKOEro BCEJIEHCKOTO BEKTOPAa CTPEMJIEHUS K YCIOKHEHHIO.
JICUCTBUTENBHO, NPH «pEATU3alUN» IOAPA3yMEBAECTCS CYIIECTBOBAHUE YPOBHEH [0
HEKOTOPOM CTYIIEHM CJIOKHOCTH M YpPOBEHb Jajiee — pealn3yeMblii B pamkax Hamero
3aKOHA. JTO 3HAYUT, YTO INPHU JOCTHKEHUHU OIPENEICHHOIO YPOBHS MOXKHO «OIVISIHYTHCS
Ha3aa» U yBUJAETh (MEpapXUUecKyl0) IIENOYKY CIIOKHOCTH, NMpUYeM A Jiroboro Oosee
HU3KOT'O YPOBHSI LIETIOUKY Bce 00Jiee KOPOTKYIO, UTO U BBITVISAMT KAK HEKas BOJIIOLMA —
ObUla IENOYKa BIJIOKEHHBIX OTHOIIEHUI KOpOTKas, IMOTOM Bce JUIMHHee ... . Tak,
OpraHU4ecKrue MOJIEKYJbl MOXKHO Pa30UTh Ha HEOPraHUYECKUE COEAMHEHUs, T€ COCTOAT U3

aTOMOB, JaJIcC — Cy'6aTOMHLIe YaCTHULBbI, DJICMCHTAPHLBIC... U COCTABUTH PSJAbI BCC Ootee

41 Cmoum ecnomnumo mamemamuueckuti anaus, omxyoa ycunusmu Kowwu usenano epems (¢paser muna
«mouka npobezaem 3HAYEHUS...» 6 COBPEMEHHOU Mamemamuxe Hem, HUKMO HUKyoa He Oeeaem), HO
UCNONBL3VIOMCS BbIPAICEHUSL «HAUOYMCS MOYKU, Jedcauyue 8 00aacmu... » U mak oajee.
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JUTMHHBIX LIETIOYEK — <«BJIIEMEHTApHBbIE YaCTHUIBI», <«3JIEeMEHTapHble U CyOaTOMHBIEY,
«3JIeMEHTapHble, Cy0aTOMHBIC, aTOMBI» — W TaK Jajee A0 BbIOpaHHOro ypoBHA. Hamo
o0OpaTuTh 0cO0O€ BHMMAaHHWE — 3TO HE 3BOJIIOIMSA 3aJaerTcs, a mpu peanusanuu Hamero
3aKOHA 10 Mepapxuu o0pa3yeTcs BO3MOXKHOCTb PA3JeINTh OTHOLICHUS Oojiee MPOCTOro U
0oJiee CI0KHOTO YPOBHEH, TO €CTh MPEICTABUTh HEKUI BEKTOP «OT MPOCTOTO K CIIOKHOMY»
IpU «B3TJIsA€ Haszal, B mpoctory». Ha pucynke 7.1 Takoil cUMBOJMYECKUH BEKTOp HJIET
BIIPABO — BBEPX M IIOMEUYEH Kak «peanmm3zanuss Hamero 3akona». Kcratu, Henb3s
ONpEENNTh, KaK 3TOT BEKTOp OyIeT CTPOUTHCSA Aajiee, MCIOJIb3YysS OTHOIIECHUS JAHHOTO
YPOBHS, HAaIIpUMeEp, JUISl OTHOIIEHUS YPOBHS XMMHUYECKHX MOJIEKYJ «HE 3HAKOT» HHUYErO O
MIPOUCXOXKACHUN OMOJOTMYECKUX BHUJIOB — MPHUHIMII HEONPEAETIeHHUsS CI0XKHOCTU. MIMeHHO

OIMMCAaHHOC NPEACTAaBJICHUC 00 9BOJOIIMH 6y21€T HUCITIOJIB30BAThCA B KHUI'C AAJIBIIIC.

[Tyctes Hamr 3akoH TOBOPHUT O CYIIECTBOBAHHHM HEPApPXUU OTHOMIEHUU (MOCTYIHPYET
ee). Ho, Mmoxer, ecTh ele npyrue moJg00HbIe CBEPX3aKOHBI, OJHU — ISl OJHUX CYITHOCTEH,
apyrue s Apyrux? UTo MOXHO cKa3aTh O eauHCTBeHHOCTH? Ele B mepBoi riaBe ObLIO
MMOKa3aHO, YTO OTHOILIEHHUS Pa3HbIX YPOBHEW XapaKTepU3YyIOTCS CBOOOIHBIM IMapaMeTpoOM
(Bepakenue 1.1 T'maser 1). MoxHO ero 3amucarb Kak

"“1Vpoeenv/ Vposeno= > "1y,

Ycnosue 310 66110 HazBaHo TI'C, HO manee oHo OyaeT ob6o3Hadatbest kak TI'C 1

Takke MOCTOSHHO HCIOJb30BAJICS MPUHLIMII Heolnpe/ae/eHUs CJI0KHOCTH, BIIEPBbIC
oH chopmynupoBaH eule B [7aBe 2 mpu 3aJaHUM PAllMOHAIBHBIX YHCEN JJs BBEACHUS
eJIMHCTBEHHOCTH pasoxkenus,*)*? Be3 3Toro ycrnosus s OTHOIIEHMH T060ro "Yposnus
OIPENETMMO OTIIMYME MEXKy BEIMYMHAMY OOMbIIeH cnoxuoctd "1 Vpoens, Ho 510 3HauwT,
YTO HeT MepPapXMH, pa3 KaXIblil YPOBEHb CIIO)KHOCTH CaM IMOJIHOCTBIO omperenseT Oolee
BBICOKHH.

Jlerko BUAETH, YTO MPHUHLHUII HEOIpeneneHus cioxHocTu anajgormueHn TI'C 1, ato
MPOCTO ero apyras GopMynupoBKa, U AJs KpaTkocTu oH OyneT HassiBaThes TI'C 2.

TICl u TI'C2 3a1al0T HEKOMMYTATHBHOCTL OTHOUIEHWH ""1¥poens u "¥Ypoens,

oOecneunBas HCPpAPXUI0 CIIOKHOCTU (B YaCTHOCTH, HCECBOIAUMOCTH OTHOIIICHUH OJHOI'O

2 Hanommnto, 6 I'ase 2 axcuoma o eOUHCMEEHHOCMU PA3NOJICEHUs - U3 62 /2 = 61 credyem 62/61 =2  —
3AMEHANACH HA «INIeMEeHmM HU3UIEe20 YPOBHS CNIOJMCHOCMU He cooepicum & cebe dniemenm Oogee 8bicuieco, U,
unaue ¢ yposns. omuowenuti "V 1e603moacro onpedenums omuowenus yposus "1V u evuuen.
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ypoBHS K apyromy). Tak, ansi OHONOTHYECKOW KIETKH JEHCTBYIOT M OHMOXUMHUYECKHE
3aKOHBI, M OHa SBJSETCS 3JEMEHTOM TPEXMEPHOIO IPOCTPAHCTBA, U COCTOSIIEH U3
AJIEMEHTapHbIX yacTull. [Ipu 3TOM 3reMeHTapHbIE YacTULIbl B KJIETKE «HUYETO HE 3HAIOT» O
nporecce penyrmukanuu JJTHK, Ha ux ypoBHEe 1m0100HO€ ONMcaHne HEBO3MOKHO.

HeoOpvaitno BaxkHO TO, yTo mpuHImn TT'C — B mo00ii (HopMynupoBKe, TOBOPUT O
eIMHCTBeHHOCTH Hamero 3akoHa — 0053aTENBHO POCT CIIOKHOCTH 00pasyeT HepapXuio
YpOBHEH, C OJHOTO M3 KOTOPBIX HENb3sl «IIEPECKOUMTh» depe3 apyrue. Henb3s Halitu
QJIITOPUTM, TO3BOJISIOUINI BEJIMYMHBI OJTHOTO YPOBHS CKOMIIOHOBAThH Cpa3y Tak, 4YTOObI uyepe3
HUX OINpPEAEIWINCh BEIMYUHBI APYrux, Oonpmux. M Hao60poT — ennHcTBeHHOCTHh Hartrero
3akoHa nojpasymeBaer TT'C 1 u TI'C 2. KcraTu, B onpeaeneHU 3BOIOLMH Yepe3 «B3IIISA
HazaJ», OHa BUJUTCS MOCTENEHHBIM HENPEPBIBHBIM MPOIECCOM — JIEHCTBUTENBHO, HEJb3s
MIEPETPBITHYTh Yepe3 YPOBEHb, HEPAPXUS HApacTaeT HEMPEPHIBHO.

®opmymupoBka TI'C2 -kak nmpuHIMIA HEONPEAEIECHUS CI0KHOCTH, MCIIOJIb30Balach
Takke B [7maBe 5, Ha ero ocHoBe c(OpMyIHpPOBaH 3aKOH COXpaHEHUs (MEXaHWYECKOil)
sHeprun. Ho TI'C (1 wmnm 2) yHuBepcasneH, €CiM Mbl NPUHHMAEeM CYIIECTBOBAHHE M
enquHcTBeHHOCTh Hamero 3akona. Torma TI'C ucnomnb3yeTcs Ha BCEX YPOBHAX CI0KHOCTH,
MOATOMY M 3aKOH COXpaHeHus (M, B OOIIEeM, 3aKOHBI COXPAHEHUS) BBIMOJIHSIIOTCS IO BCEH
HepapXuu YPOBHEM.

WUrak, cymmupyda, Ham 3akoH [OCTyIMpyeT UEpapxXuil0 OTHOILUIEHUH, ee
HEOTrPaHUYEHHOCTh (BO3MOXHOCTh pea3alluy JII000TO YPOBHS), €AMHCTBEHHOCTh. BaxHO
MOHATh, YTO OKPYKAKOUIMHA MHUP HE MPOCTO XapaKTEPHU3YETCs 3TUM 3aKOHOM, OH SIBJISIETCS
uM. Pa3 mo6as cynHocTh 6€3 OTHOLIEHUH OecCMBICIIEHHA U TOBOPUTH O €€ CYIIECTBOBAHUU
HeNb3s, BCE, 4YTO ompenenser Bui oTHomeHuil (Ham 3akoH), 3amaeT U Bce, YTO MOXKET
CYyILECTBOBATh.

BuaHo npuHnMnmManbHOE OTIIMYKME UCIOJIb30BaHus npeacTaBieHuid Hamiero 3akona ot
HBIHEITHEr0 MOCTPOCHUSI CUCTEMBI 3HAHUN, KOTJJa HEKOTOPBIE 3aKOHOMEPHOCTH HA3bIBAKOTCS
€CTECTBCHHBIMH WJIM TMOCTYIHPYIOTCS (B TOM YHCIE «3aKOHBI MPHPOIBI, CICAYIOIINE U3
OMbITa»), M Yepe3 HUX BBIBOJATCSA HaOI0aeMble BEIMUUHBL. B 3TOM ciydae kapTuHa Mupa
pa3buBaeTcsl Ha 4yacTHU- MaTeMaTHKa, (pU3MKa, XUMMs, OMOJIOTHS, COLMOJIOTH, - OHU BCE
OCHOBaHbl Ha pasHbIX mocryaataXx. C pPa3BUTHEM €CTECTBEHHBIX HAyK IPUXOIUTCS
MOCTYJIMPOBaTh MEHbIIEE KOJIUYECTBO, HO BCe 0OJiee CI0XKHO CBS3aHHBIX MEXAY cOO0Oif

B3auMoieicTBUiA. Tak, mpu oOpaleHuH K 00beKTaM MHUKpOMHUpa (HHU3IIEH CI0XHOCTU B
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TEPMHMHAX IPUMEHSIEMOI HepapXuH), YPaBHEHUS, KOTOPHIE MX ONMCHIBAIOT, IPHOOpPETAIOT
Bce OoJiee M3OMIPEHHBIN BUI. YMCIO CBOOOJHBIX MapamMeTpoOB PACTET NpU OOpPAIICHUH OT
Halero, HabIoaTelNs, K Bce 0ojiee MPOCTHIM YPOBHSIM, B YaCTHOCTH, IMPUXOTUTCS BBOJIUTH
BCE HOBBIE 3aKOHBI COXPaHEHHS.

BoinosiHenue ke Toyibko oaHOro Harero 3akoHa 3aaeT pocT yuciia HEpapXUUECKUX
YpOBHEHN (KaXKIblii U3 KOTOPBIX ONpEAEseTcs LEJINKOM U MOJIHOCThIO peanusanueil Hamero
3aKOHA W TPEeAbLAYIIMMH IO CJIO0XHOCTM OTHOLIEHWsIMHM). Toraa 3akOHbI M TOCTYJATh
aBisroTCs cneactsueM npunnuna TT'C 1 —cneacTBuemM paccMOTpeHUs: OTHOIIEHUH C pa3HbIX
YPOBHEHN CIIOKHOCTHU. 3aKOHBI MPHOOPETAIOT pesMOHHbIN Bua. Mcueszaer paszjeneHue Ha
(¢u3MKy MHMKpOMHUpa M MakpoOMHUpa, MaTeMaTHKy, ... - BCE M3BECTHbIE B3aHUMOJEHCTBUS
OKa3bIBAIOTCS 1O - MEpapXHUH CBSI3aHbI, a UCCIEA0BaHNE BCe OOJBIINX YPOBHEHN CIOKHOCTH
(M OTHOLIEHUH MEXJy HHUMH) HPHUBOIUT, O€3 pa3feNeHHs Ha TOYHbIE, €CTECTBEHHBIE,
ryMaHUTapHblE HAyKH, K U3Yy4EHHIO HOBBIX B3aUMOJIEHCTBUM, BIUIOTH 10 OMOJIOTMYECKUX U
onoconmansHeIX. [logpoOHee 3o OyneT pazodpano B [1aBe 12.

Eme pa3 ormeuy, Ham 3akon u TI'C komupyrot (akT uepapxuu, €e ¢IMHCTBEHHOCTD,
HEOTPAaHUUYEHHOCTh U  OOBSICHSIOT TE€HETUYECKYI0 CBSI3HOCTh PAa3sHbIX IPHUPOJIHBIX
KOHCTpyKIui. [loHATHS Mupo3maHus, OBITHS, BCEICHHOW OECCMBICICHHBI 0€3 TOHSATHI

OTHOIIIEHUW U YPOBHEN CIIOAKHOCTH.

Puc.7.1. neMoHCTpUpyeT, YTO Hall MHUP SBISETCS CBOECOOPA3HBIM «300HAPKOM»
pa3HoOOpa3HbIX B3aUMOACUCTBUIA — OT MPOCTEHIIMX OO OOLIECTBEHHBIX, (KaK Yyxke
HEOJHOKPATHO YIOMHHAJIOCh, OTHOUICHHMSI HH3IIMX YpPOBHEH HE «pPacTBOPSIOTCS» B
BBICIIHX), YTO ¥ (POPMHUPYET OKPYXKAIOIIKE HAC CTPYKTYphl MUpo3AaHus (B koHie ['naBbr 9
OyJIET YIOMMHATBECS O TPaHMIAX, PACCTOSHUAX, eqMHCTBE Mupa). Ilpu sToM s yposHs I
HaIll MUpP MO — MpeKHEMY HaOOp AJIEMEHTapHBIX YacTHI] (Ja’ke €CM HEKOTOpbIe JIekKaT B
OCHOBE aTOMOB, MOJIEKYI...), ONATh — Taku yuuThiBas TI'C 2 — mpuHIMI HEyBETUYECHUS
CJI0’KHOCTH, KOTJIa HM3IIMH yPOBEHb «HUYErO He 3HaeT» o Oonee Bhicokux. Ha yposre M
ONPENIETICHO BIMSHUE W 3JIEMEHTApHBIX YACTHUIL, U COyJapeHUss MaTepHAIbHBIX T€J, HO OH
HUYEro «He 3HaeT» 00 SHTPONHH (HO C SHTPOMHUIHOIO YPOBHS B3aUMOJICHCTBUSM YaCTHI]
MOYET MPUITUCHIBATHCS XapaKTepUCTHKa HeoOpaTtuMocT — cM. ['aBy 5). Tonbko ¢ Hamero
YPOBHSI MUp SBJISIETCS MPOCTPAHCTBOM C MaT€pUAIBHBIMU TElaMU, M3JIyuYe€HUEM, TOJISMH,

TAC €CTb MECTO IAJIA PAa3BUTHA U KHU3HU, U O6H.[€CTBE[.
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Bonee Toro, HaOmogaTens - YacTh MHpPAa M TOXKE XapaKTePU3YETCS YPOBHEM
cioxHoctu. Hame omucanue mo00ii 0OBEKTUBHON CHCTEMBI HE MOXKET HE COJIEPKATh — I10
TI'C — cBobOomubix mapamerpoB. Jla, OHM CYOBEKTHUBHBI, HO, IMOCKOJIBKY MBI — YacCTh
MUpPO3/IaHUsA, CYOBEKTHUBHBIC OTHOIICHHUS BIOJIHE YKJIAIBIBAIOTCS B HEPAPXHI0 U TOXKE
MIPUHAUICKAT BIOJHE OOBEKTUBHBIM OTHOIICHHUSIM OIPEICICHHOTO (i1 HAaC — CaMoro
BBICOKOTO, KOTOPBIH MO:KeM 0CO3HATh) YpOBHs. MEI elie ¥ co3aeM HOBBIE OTHOIICHHUS,
HECBOJIUMBIE K TPEXKHUM, 00pa3yeM HOBBIE YPOBHU CJIOKHOCTH, TO €CTh MPOJOJIKAEM
ycnoxHernue. [TonpoOHee 310 pazodpano B [taBe 13.

Bo3sBpaniyck k mpuMepy LEMoYeK CIOXKHOCTH, O KOTOPBIX TOBOPUJIOCH B ITOW TJiaBe
paHee — K BEKTOpY BCEOOIIEil SBOJIIOIMH, BOSHUKAIOIIETO MPHU «B3TJIA/IE HA3aD» OT HEKOETO
BBIOpaHHOTO YpOBHs. DaKT MOsABICHUS (U OTJIIMYUMS OT MPEIBIIYIINX) JTI000TO YPOBHS 3a7aeT
OTNIMUME «J0» W «Imocie» B olmeM mporecce 3Boionun. OOBEKTHBHOE MNPOILI0e
CYIIECTBYET KaK OTPaKCHHE OTHOIIECHUN 0o0Jiee HU3KOW CJIOXKHOCTH, JIEKAINX B OCHOBE
nanHoro ypoHs. IlycTs 3T0 ypoBenb ‘LI, TOrma MOKHO pacHpOCTPAaHUTh MPEACTABIEHHE O
clioe BpeMeHHU 17 - ero xapakTepucTHKe, - OT Hero Ha Bc€ OoJiee mpocTeie ypoBHH (cM. Puc.
7.1), KOTOpBIE B 3TOM Cilydae OKa3bIBAIOTCS YMOPAJOYEHHBIMH HE TOJBKO IO HEpapXHuu
CIIOHOCTH, HO M IO BpPEMEHHU 1z, OJUH moOcie APYroro, B pe3ylbTaTe Yero MOsBISETCS
MOHATHE Hayala BpeMEH, ¢ KOTOPOTO MMeeT ObITh Bceoobliee pa3BuTie oTHoleHud. C 3Toro
YPOBHSI BpeMs SIBJISIETCS XapaKTEPUCTHKON MpeiiecTBYIOme uepapxuu. Toraa MOXKHO
rOBOPUTH, Hampumep, O boibmioM B3pbIBE Kak MOMEHTE BPEMEHH, MOMEHTE Hadala
OTHOIICHUH, (POPMUPYIOIINX BCEICHHYIO.

N Hao6opoT, eciii cuuTaTh, YTO BCE 3aKOHBI MUPO3JaHUS yXKe ObLIN MPEeA0IpeIeIeHbI
B MoMmeHT (!) Bonpiioro B3pbiBa, TOBOPHUTH O POCTE CIOKHOCTH BOOOIIE M BPEMEHHU B
YaCTHOCTH, HE MNpuUXoAuTca. B 3TomM cimydyae Hago MO0 CUMTATh BpeMs KakoW —TO
HAJBCEJICHCKON CYIIHOCTBIO, MO0 BIMSHHE HaOIogaTelns AeNaeT ero CyHIIECTBOM BHE

IpUPOAHBIX 3aKOHOB.
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I'naBa 8 3aKoHBI NpUPOALI

B mpeapiaymux riaBax yKe IOKa3blBaJIOCh, KaK OTHOLIEHMsI pa3HbIX YpPOBHEH
MPUHUMAJIA BHUJI TPEXMEPHOTO NPOCTPAHCTBA, YPaBHEHUU JBWKEHUS, 3aKOHOB HbroToHa,
MPEJCTaBICHUM O I10JIe, BO3MOXKHOCTH IpUMEHEHMs Iu(pdEepeHIIMaTbHOTO CUYUCIIECHUS.
Hpunnun TI'C (1 umm 2), pazoOpaHHbIN B NpeAbIAyILEH IJlaBe, TOBOPUT O TOM, YTO MpHU
CPaBHEHMM OTHOILLIEHUN pa3HON CJIOXHOCTU MOSBIAIOTCA CBOOOJHBIE IApaMeTpBhl,
HECBOJMMBIE K BEJIMYMHAM MEHEE CJOXKHOTO YpOBHs. B3anmonelcTBHS Takux cucTEM
SBIIAIOTCS. 3aKOHAMU mnpupoabl. [loaToMy MOXHO cKa3aTh, UYTO HE 3aKOHBI MPUPOJbI
ONpEENsAoT Halll MHp (Haml €AWHbIH MHUP — M MaTeMAaTU4YEeCKUX, M (U3HYECKUX, U
OMOJIOTMYECKHUX, M Ipoyee - OTHOIIEHHUM), a HaoOOpoT, cyliecTBoBaHME - Mo Hamemy
3aKOHY, M B3aUMOJICHCTBUS pa3HbIX YPOBHEH CIIOKHOCTH XapaKTEPU3YIOTCS CBS3bIO
napaMmeTpoB, 00pa3ys TO, 4YTO Mbl Ha3bIBa€M 3aKOHAMHM MPUPOIBI.

[IpuBeny B mpumep nepBblii 3akoH Hprorona. HanmomHio, moHsTHEe MaTepHalbHON
TOYKHM BO3HHMKAET TOJILKO Ha ypoBHe °3. Ecim oTaeNbHBbIE TOYKH PAacCMaTPHBATH C YPOBHS
SE, T0 ecTb npoctpancTBa 3+1, TO MOSABITCS HEOOBIYHBIC JJII 3TOTO YPOBHS CBOOOJHBIC
MapaMeTpbl — KOOPAUHATHI OTAEJbHON MaTepHaibHOW TOuku— X, Y, Z, Vt. Takas cucrema
OyzeT MHepUHMAaJbHOM, IIOCKOJBKY APYTUX B3aUMOJEHCTBUM, a, 3HAUUT, U U3MEHEHU 110 V
HET — OHO TOSIBJISETCS, KaK ObLIO Toka3aHo B ['maBe 4, Ha ypoBHE SU. Eciu eme 100aBUTH K
Takoil cucreme 3HadeHue t u3 GoJjiee BBICOKOIO YPOBHS, Hanpumep, tx , MOIy4uM JIBUKEHUE
MaTepUaIbHBIX TOYEK B MHEPLMAIbHON CHCTEME OTCueTa, COIVIACHO YpPaBHEHUSM,
COBMAJAIOIUM (3TO HE OJHO M TO K€ — pa3Has CJIOXKHOCTb !) ¢ BbIpaxeHusMHu (3.4).
JIBM>KEHUE paBHOMEPHOE — MOCKOJIBbKY B TaKOW MOJIENIM OJMHAKOBBIE OTPE3KU BpeMeHHu At
HOPUBOAT K OJIMHAKOBBIM U3MCHCHUSIM B TOJIOKCHHH TOYKH (AX, AY, AZ) — MPOCTO MOTOMY,
4TO OTIMYUM MeXAy AX1,AXz ... 0 t HET, - UBMEHEHHUsI CKOPOCTHU V HET, €€ MPUHIMIINAIBHO
HE C YeM CPaBHUTh. J[BHKEHUE U TeUEHHE BPEMEHHU, Hadyalo OTCYeTa U MaTepHalibHask TOUKa
C OINpe/ENCHHBIMU KOOPAMHATAMU OKAa3bIBAIOTCS JJISI TaKOM MOJETN HEKUMH BHECEHHBIMU
CyHIIHOCTAMH. MOKHO 3anucarh Tak:

W I(°H/BE) => X=xo+Vxt; Y=yo +vy t; Z=20 +V; t

Tonpko OrOBOpUB BCE NMPUBEJIEHHBIE BBIIIE YCIOBHS, ONPENEISIETCS camasi, Ka3ajaoch
Obl, IpoCTasi MHEPLMAIbHAS MEXaHHUECKasi CUCTEMA, C MOCTYJIMPOBAHUSA KOTOPOH (IepBbIi

3aKOH HLIOTOHa) HAYMHACTCS JIF000H KypC MCXaHUKH.

71



WnTepecHee 1en0 OOCTOMT ¢ 3aKOHaMH ypoBHS °HM. 31ech CyLIECTBYET IMOHSTHE
YCKOpPEHHSI M, 3a/JaBasg TEYECHHE BPEMEHU, TO €CTh, PACCMATPUBAas TAKUE€ OTHOILLIEHUA C
yposHs LI, MOXHO 3amaTh W M3MEHeHHE ycKOpeHHUs. Ecii MaTepuaibHBIX TOYEK B TaKOM
CHUCTEME MHOTO M €CTh BO3MO>KHOCTH OTCJICIUTh UX IMEPEMEIIEHUs, MbI TIPUAEM K YPOBHIO
cnoxnocty 02K ¢ mapamerpom S. Ho ecim Bee ke 0CTaBaThCsa HA YPOBHE CIOXKHOCTH °H,
W3MCHCHHE YCKOPCHHSI B TAKOW CHUCTEME JIMOO OyAeT paBHO HYJII0 — PAaBHOYCKOPEHHOE
JBIDKEHUE (B TOM YHCIIE JBUKEHUE BPAIIAIOIIErocs Tejla — €CJIM OHO pacCMaTpUBAETCs Kak
CyMMa MaTepuajbHBIX TOYEK), TUO0 OBITh HYJIEM B CPEAHEM - MEPHUOJIMYECKOE JBMKCHUE
(Hanmpumep, MaTeMaTUYECKUN MAATHUK B TI0JI€ TSDKECTH), JTUOO0 YCKOPEHUSI MaTEpHAIbHBIX
TOYEK JIOJDKHBI OBITH a0COJIIOTHO CIydaWHBIMHU, Yepe3 paBHBIC MEPUOJbl BPEMEHH /1aBaTh
HezaBucuMble oT t (QIIyKTyalny, HEBBIYMCIUMBIE I CIOKHOCTH *H) 3HAUEHHs YCKOPEHHUS
U TepEeMEIIEeHUN, TO €CTh TeJa JOJDKHBI JBUTATHCS MO MPHHIIMIHAIBHO HEMPEICKa3yeMbIM
TpaekTopusiM. /[Ba MOCIEIHUX YCIOBHUS SIBIAIOTCA BBIBOJOM, KOTOPOE JAET HMCCIEIOBaHUE
3a1auu TpexX (M, Kak ClIeayeT U3 BBIMIECKa3aHHOTO — U 00Jiee YeM Tpex) Tedl.

Heob6xo1uMo MOCTOSIHHO YYMTHIBATh, YTO JUIS HANIMX 3a]ad, JUIsl MPUBBIYHOTO HAM
YPOBHS CIIOKHOCTH MHUpPa, HYXKHO OIHCaHUE C ypOBHs He MeHee ‘LI, korga ompeseneHo u
TE€UEHUE BPEMEHH, U TPEXMEPHOE MPOCTPAHCTBO, U MAaTEPHUAJIbHBIE TENA, U IJ€ OTHOIICHUS
MOTyT OBITh MpeACTaBUMBI B AudQepeHInanbHOM Buae. Tak, Uid NpPUMEHEHUs B
MPaKTUYECKUX 3a/Jadax BTOpPOro 3akoHa HbproToHa, cymiectBytomiero B Buue (4.3) ans
ypoBHs °M, HEOOXOMMMO 3a/aTh HAyalbHblE M PAHMYHBIE YCJIOBHUS, TO €CTh BbIIEIHTh
OTHOCHUTENIbHO BCEX BO3MOJKHBIX HEKHE TOYKM BPEMEHM W KOOpAHMHAT, M OoJiee TOro,
npeiacTaBuTh t TedeHmeM. DTO M €CTh PacCMOTpEHME OTHomeHui ypoBHs °M ¢ VI, ¢
ompe/ieNieHueM MPUBBIUHBIX HaM Makpodu3ndeckux BenuuuH. Cam BTOpoit 3akoH HeroToHa
BBIPAXKACT TOJBKO CBSA3b IApaMETPOB, a BBEJICHUE HAUYAJIbHBIX W TPAHUYHBIX YCIOBUU
(manpumep, to, Xo, Yo, Zo, Vo) [UIS MCIIOJIL30BAHUS 3aKOHA — 3TO JOMOJHHTENbHbIE K 1
napamerpsl ypoBHs LI, no TT'C 1 MOoKHO 3amucars:

T of YK=1t, (*°K o/ °H) =t, (1o, Xo, Yo, Z0, Vo) o °HM =1, ( to, Xo, Yo, Zo, Vo) /(3
Fi=mV?r)

B 5ToM onucanuu M000€ TOJI0KEHHE CUCTEMBI, HAlIEHHOE M0 3aKOHAM ypoBHs °H B
MOMEHTHI 11, 12, 13 . tn... TOXKE OKa3bIBAIOTCS BBIACIEHHBIMHU — [TOJHOCTBIO ONPEIEIEHHBIMU B
($ha30BOM IIPOCTPAHCTBE OTHOCUTENIBHO Havala U JTI000T0 Jpyroro MoMeHTa Jio u nocie. bes

HaydaJIbHbBIX yCJIOBI/Iﬁ BCE YMCJICHHBIC OIMCAHMS OSCCMBICIICHHBI.
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Hanowmmto, uto ¢opmynupoBka 2-ro 3akoHa HpI0TOHA JOTMYECKH HE3aMKHYTa, O YeM
rosopwioch B I'naBe 4: Benuuunsl F , M, W onpeznenstorcs Ipyr yepes Apyra B BbIPaKEHUU
(4.3.). TonbKo eciy BKIIOYUTH €IIC M HAaYalbHbIC YCIOBHS (BBIACICHHBIC BEIMYMHBI, a 3TO
yposenb L) -- cm. Puc. 7.1, , To F u M - 4acTu IPOMEXYTOYHONW MaTeMaTUYECKOM
KOHCTPYKLUU, HYKHOU JUIsl IOJTy4€HUs PE3yabTaTOB. DTO XapaKTEPUCTUKH JIBUKEHUIN TOUEK
¥ TPaeKTOpUi, KOTOphle onpeneneHsl u usMmepsieMbl. C ypoBns I mpoGieM ¢ jorukoit
BTOpOoro 3akoHa HerotoHa HeT. [loaTomy, KCTaTH, B NpPENoAaBaHUM MEXAHHUKH CTaparoTCs
ObIcTpee  MepexoJuWTh K  IpUMepaM, 3ajayaM C  HayalbHBIMH  YCJIOBUSIMH,
JEMOHCTPHUPYIOIIUM 3aMeuaTesIbHbIE BO3MOXXHOCTU IPUMEHEHHUS 3TOT0 YpaBHEHHS.

Tenepps Hamo pa3zoOpaTh ciaydau, KOTJa CUCTEMa OTHOUICHUI UMEET CI0XKHOCTh HMIKe
npoctpaHcTBa. CBOOOAHBIE TapaMeTpbl MPH MEPeXo e C MaKPOCKONHUYECKUX YPOBHEH B
9TOM cllydyae NPUHHUMAIOT CTpaHHbIE JUIS NPUBBIUYHBIX MPOCTPAHCTBEHHBIX OTHOLICHHM
¢dbopmbl.  JIeHCTBUTENHbHO, B ONHWCAHUU OTHOLIEHUH BBICOKOTO YPOBHSI OIPENEIECHbI
mapameTphl U BpeMEHH - Ux , ty ..., W KoopauHar, HO Huxke °E HeT HM Toro, HU Apyroro. ¥
HaOMroAaTeNs MPOCTO HET aHAJIOTUH JUIsl OTHOIIEHUH MUKpoMupa. JleMCTBUTEIBHO, HEb3s
MIOJIYUTh «IIPOCTON» PE3YNIBTAT, €CJIN Ul OTHOUICHUM HU3KOM CIOKHOCTH BBOJIWM HAIllH,
IIPUBBIYHBIE CIIOKHBIE HadaibHble ycinoBHsA. OOsA3aTeNbHO TOrJa OCTAIOTCS CBOOOHBIE
napameTtpsl o TI'Cl, 3aBucsmme OT Hamed BBICOKOW CJIOKHOCTH, YTO BBITJISJIAT Kak
BIMsHME HaOmopartensd. Jlig MaTeMaTnyeckoro OTOOpaXKeHHs MMKpPOMHpA IMPUXOAUTCS
BBOJMUTh CTPaHHbIE BEJIWYMHBI (BMECTO HPOCTPAHCTBA, BPEMEHM, NPHUCYLIUX CIOXKHBIM
YPOBHSIM), HaJesCh MPUBS3aTh MX 4Yepe3 TC WM WHbIE MaTeMaTHYCCKHE KOHCTPYKIHU K
IIpUBBIYHBIM. Tak cka3aTb, UICKyCCTBEHHO IMOBBINIATH CJIOKHOCTH OTHOLIEHUM MHKPOMHPA,
IIPU 3TOM TaKHU€ apaMeTpsl OyAyT, €CTECTBEHHO, 3aBUCETh OT TOr0, KTO UX BBE.

C oroif TOUKM 3peHus pa3zdbepy HEKOTOpble HauboJyiee CTpaHHbIE, KaK Kaxercs,
0COOEHHOCTH MUKPOMHpA, B NIEPBYIO OUYepe/b - KBAaHTOBAHHOCTbH BeanuuH. Eme pa3 ykaxy
— cM. I'maBy 2, — no uepapxuu J1000€ «BBICIIEE» OTHOLIEHHE MPEACTABUMO yepe3 psf
HU3IIMX, TPEkIEe BCEro, yepes 6asuc ‘a ypoBHs 14, KOTOpPBIH NPUHIMIMAILHO OJUHAKOB Y
BCEX, MIOTOMY YTO €ro CpPaBHUTh HE € ueM. Tarke I JitoOoro 6osiee BBICOKOTO YPOBHS
OTHOIIEHHs 26 OTIMYAOTCA MekIy CcOOOH TOJBKO Ha BEIMYUHY ‘@ , TO €cTh TaKue
«IIPUMUTHUBHBIE» OTHOIIEHUS BCErAa OyAyT SIBIATHCS HE TOJIBKO JAMCKPETHBIMM, HO M HE
MOTYT Pa3JIMYaThCsl MEHBIIE YEM Ha HEKOTOPYIO HEAETUMYIO (UTO €CTECTBEHHO) BEIMUUHY:

pasiinius ux 6yI[yT OJIMHAKOBLI U PaBHBI 6a3ncy 161 , COCTaBJIAA B OCHOBC HaTypaJ'ILHLIfI pAA.
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1a OJMHAKOBa — B CMBICJIC HCOTIMYMMA,- JId BCEX OTHOIHGHHﬁ, TO H

B obmewm, pa3
puU3HYECKHE DIEMEHTBI, XapAKTEPU3YIOMINECS TOJIbLKO OTHOIIEHUAMH ypOBHs 2B u °B, OyayT
MPUHIUINAIBGHO JAMCKPEeTHbl U pa3HULA MEXKIYy HHMMM JOJDKHA OIMCBHIBAaTHCS TOJBKO
HaTypadbHBIME yncIamMu *)*,

Mpbl OpUBBIKIM ONEPUPOBATH C BELIECTBEHHBIMU, KOHTUHYYMHBIMU BEJIMYHMHAMU,
3a0bIBas, YTO AaXKe JJISI TOrO, YTOOBI COBEPIINTH M3MepeHHe, Hy)kKHa 0a3ucCHas BEIMYMHA,
JUHEKa 1 BO3MOYKHOCTh CPaBHUThH BEJIMYMHBI C TPAHUYHBIMH (HauyadbHBIMU), TO €CTh JaXe
B IPOCTOM (paKTe M3MEpPEHUs IMOoJpa3yMeBaeTcs CJIOXHasA cucrema. VIMeHHO pa3Hula B
YpOBHE OTHOIIECHUN  SBJISETCS OTIMYMEM MHUKPOMHMpAa OT MAaKpoMupa, a He
AHTPOTOLIEHTPUYECKOE TIOHATHE pa3Mepa.

Jlanee, He wuMeeT aHajoroB B Makpomupe 3anper Ilaynu ¢epMuoHam wnMeTh
OJIHOBPEMEHHO OJIHO U TO K€ KBaHTOBOE cocTosiHue. [IprunHa 3Toro Toxke MoHsATHAa C TOUKH
3peHUsT HEpapXuu OTHOIIEHUW. JIeHCTBUTENBHO - B MHUKPOMHUPE HET OTJIWYUI
IPOCTPAHCTBEHHOTO KOHTHHYYMa °E, OHH «HE MOHMMAIOT», YTO HAXOAATCS B Pa3HBIX TOUKAX
KOHTHHYyMa mpoctpaHcTBa 3+1. X oTimuue Ipyr OT Apyra — B pa3HbIX OTHOIICHMSIX
ypoBHs B, TO €CThb B TOM, Y4TO MBI Ha3bIBAEM KBAaHTOBBIMH COCTOSHHSIMH, a HE B Pa3HBIX
NPOCTPAHCTBEHHBIX ToukaX °E. B UX ypoBHE CJIOKHOCTH MMETh M OJHY DSHEPIHUIO, M
HaIlpaBJICHUE CIIMHA — BCE PaBHO, YTO JUISI MAaKpPOMHPA Pa3HBIM TEJIAM MMETh OJHO U TO XKe
MI0JIO’KEHHUE B TPOCTPAHCTBE- BPEMEHH.

[ToaToMy U TyHHENbHBII APPEKT — CIENCTBUE BEPOATHOCTH HAXOXKICHUS YACTHIII B
0001 00JIaCTH MPOCTPAHCTBA, MOJPA3yMEBACT BIMSHHE BBICOKOTO YPOBHS, TaK Kak caM
MIPOTOH «HE B Kypce» O MPOTSHKEHHOM IpocTpaHCTBE. CIIOKHOCTh PACCTOSIHUS HMEET
CMBICJI, HallpuMep, AJIs MPOLECCOB B 3BE3Jl€ - B 3TOM Cllydae, B €€ CHUCTEME OTHOIIEHUI
OTIpeJieNieH U PHEPreTUYecKuil 6apbep, HE JArOIIUN sIIpaM CIUThCS, U TYHHENbHBIN 3 deKT,
obOecrieunBarOINii MPOHUKHOBEHHE dacTUll 3a Oapwep. bmaromaps srtomy B 3Be3nax
TepMOsiJIepHasl peakiusi WAET NPU HU3KUX TEMIlepaTypax — MopsAaka 15 MHIIIMOHOB

rpagycos, 0e3 4uero OOJIBIIMHCTBA 3BE€3] HC CyHIECTBOBAJIO ObI — Xopomiasa HUJTHOCTpalunsa

TOIr'0, YTO Halll MUP CYIICCTBYCT KaK ICPCIIJICTCHUC OTHOIIICHUI pa3H0171 CJIO’)KHOCTH.

3 nenpepuwlerocmo xopowia moivko mem, 4mo bonee npuebIuHa Ol HAC, XOMS, eClu 3a0yMambCsl, Mo OHA 6PSO

JU NOHAMHee, 4em ()uCermyocmb Muxkpomupa.
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Tenepp MOKHO MOIIBITAThCS CBECTU OIPENEIECHMS 3aKOHOB IPUPOJBI K HECKOJBKUM
OCHOBHBIM TOHSTHSIM, KOTOpBIE OMpPENENsian Obl U YPOBHH CIOXXHOCTH, M CBOOOJHBIC
napameTpel. Beime, B ['maBe 7, chopmymupoBansr ycioBuss TI'Cl u TI'C2 — pasnbie
¢bopmymupoBku enuHcTBeHHOCTH Hamero 3akona. TI'C2 MoHO copMynupoBaTh WHaYE:
«OTHOIICHUSI HU3IIEro YPOBHS HE MOTYT OBITH OTHENEHBI (Pa3lM4YMMBI) APYr OT Apyra c
IPUMEHEHUEM [1apaMEeTpOB 00Jie€ BBICOKOIO YpPOBHS CJHOXHOCTU» — cM. Puc.8.1.
JlecTBUTENBHO, OTHOIIEHUS OO0Jiee BBICOKOIO YpPOBHS — CBOOOJHBIE MapaMmeTpsl s
OTHOIICHMI OoJiee HU3KOro. Takoe onpenenenue Oynet nanee HazpiBaThest TI'C 3: ¢ ypoBHS

n+1

"ly= "poly , "= yolp . ne

"1y (rne onpenmenenst mapamerpsl l1, |2) BbIpaxkenus

M3MEHSATCSA, €CIU B HUX TIOMEHSATh MECTaMu "y WM, uHaue, ;s yposHs "'V Bemuumnb "y

CHUMMETPUYHBI.
Py, g MoxHo OIIPENETUTh MIPUHLAIT
onl
o——o0 0 y cynepcummeTpun™)* obmmii s Beex
| | |
! 2 3 B3aNMOJEHUCTBUH MIPUHITATT TI'C
n
y ny (omnoBpemenno 1 u 2, u 3): Ilo-uepapxum
OTHOIIECHHUS Oonee HU3KOTO YpOBHS
Pucynok 8.1. TIlapamerp "y ypoBus
cnoxHoCTH "V ONMHAKOB Ul OTHOLIEHMI Oosiee | COCTABJISIIOT OCHOBY 0oJiee BBICOKOTO, TPH
BBICOKOTO YPOBHS cJ10%kHOCTH "1V,

OTOM IapaMETPhI, OTINYAOIINUEC OANH YPOBCHDb
OT ApYroro, HE ONpEaACICHbI IJIA OTHOILLIEHUN OoJiee HU3KOro YPOBHA M OTHOIICHUA boiee
HHU3KOTI'O YPOBH: HE pa3iIMuMMBbI (CI/IMMeTpI/ILIHBI) IJiA CJICAYromero, 0oJiee BBICOKOTIO.
yLII/ITBIBaSI, YTO MATECMATHUYCCKHUC KOHCTPYKIHHU TOXKEC PAHXUPYIOTCA II0 YPOBHIO
OTHOI_HGHI/II\/'I, IJI1 KOTOPBIX OHU IMMPUMEHUMBI, MOXXHO HpHﬁTH K U3BECTHOMY YTBCPKIACHUIO,
4TO CUMMCECTPHUA KMCHHO B PAa3JCIICHUU BCIWMYUH Ha CKAJLPbI, BEKTOPbI, TCH30PbI, CIIMHOPHI.
TaK, CCJIM OTHOLICHHC BbIPAXKACTCA MaTeMaTHYSCKOM KOHCTPYKHHGﬁ TCH30pa — 3HAYUT,
BO3MOXXHO BBaHMOHCﬁCTBHe QJICMCHTOB, OIIMCBIBACMBbIMH TCH30paMHU; €CJIIM BCKTOPOM — C
APYrUMH BCKTOPHBIMH OTHOHICHUAMMU, TPEXMEPHLBIM MPOCTPAHCTBOM — C JOpYIruMU,
ONpCACIIMMBIMU TJISI TPEXMEPHOTO IMPOCTPAHCTBA. HpI/I CUMMCTPHUU NU3MCHCHHC B OITMCAaHHUU
OTHOIIICHUM OJTHOTO YPOBHS HC 3aTParuBacT OMMMUCAHHUEC B APYTIOM. HpI/I 3TOM KaXKJbI HOBBIN
YPOBEHL CJIOKHOCTH, II0 CYTH, HapymieHH¢ CHMMETPpHUH OTHOIIICHUM MMPEAbIAYIIECTO.

BrigensroTcs mo HOBOMY IMapaMETpy TC UJIN UHBIC OTHOUICHUSA, paHCC HEPA3JININMEBIC.

* e 6 snauenuu cospemennoil pusuueckoii meopuu!
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Jns MUKpoMHpa CHMMETpUs 0co00 BaKHA, TaK Kak MHOTHE IlapamMeTpbl He
BBIPAXKAIOTCS 4Yepe3 3aKOHBI C OTHOIICHUSIMU 0OJjiee CIIOKHBIMA M HaM HPUBBIYHBIMHU.
[loaToMy cuuTaercs, 4ro UMEHHO IPEACTaBICHHUE O CHUMMETPUHM BbIpaxkaeT Hauboiiee
(GbyHIaMeHTaIbHBIE OTHOUICHWST — MHKPOMHpA, a, 3aTeM, M 3aKOHBl COXPAaHEHHS, H
MIOBE/ICHUS CUCTEM MaKpOMUDpA.

OcTaHOBIIIOCH Ha BbIBOJIE 3aKOHOB coxpaHeHus. [lo Teopeme Hérep, onn — ciencraue
MHBAPUAHTOB. 3aKOH COXpPAaHEHUS! 3HEPTUU — CIIEACTBHUE OJHOPOJHOCTH BPEMEHH, 3aKOHBI
COXPaHEHHUS UMITYJIbCAa 1 MOMEHTA UMITYJIbCa — COOTBETCTBEHHO CJIEJICTBUE OJJHOPOIHOCTH U
M30TPOIHOCTH (OJIMHAKOBOCTH CBOMCTB IO BCEM HAINpPaBJIEHUEM) IPOCTPAHCTBA.

BriBenennslii panee mnepBbli 3akoH HpIOTOHa (3aKOH WHEPIMH) — CIIEJICTBUE
OJIHOPOJIHOCTH IIPOCTpaHCTBa M BpeMeHM. [Ipm paccmoTpenmm mnpoctpanctBa 3+1 kak
OJIHOTO W3 YPOBHEH CJIOKHOCTH, Takue MHBapuaHThl — mnpsmoe caeacrsue TI'C 3. Touku
(x,y,z T) - B3aumogeiicTBus ypoBHs °E, omuchiBaeMmble BelpaxkenueM (3.3) I'masbl 3, He
pa3IUuUMBl  JUII  OTHOIIEHWH OoJjiee CIOXKHBIX. Henp3s ¢ TO3WIUKA  CIOKHOCTH
MaTepHUaIbHBIX TOUYEK, UX CUCTEM, OOBEIMHEHUHN U TakK Jajee MpearnoyecTb B MPOCTPAHCTBE
3+1 (Bepakenue 3.2) TOYKy X,),Z T KakoWl — nubO ApPYrod, HU MpPH MOBOPOTE, HH TIPHU
CMEIICHUH X,),Z HA mpu cmernenun 1 (vt). MokHO cka3aTh M WHa4e — TOJBKO W3
cyliecTBOBaHUs TpocTpaHcTBa 3+1 Hemb3s ompenenuts — no TI'C 2, - BbIAEIECHHBIX
HaIpaBJICHUH, TeM 0oJiee CyIIeCTBOBAHUS U JBMYKEHUS MaTePHAIIbHBIX TOYEK.

Takum 00pazoM, U 3aKOHBI, U COXpPAHEHUE, U CHMMETPHUSI BBIPAXKAIOT, IO CYTH, OJTHO U
TO K€ - EJAMHCTBEHHOCTh CYILECTBOBAaHUA M HUEPAPXUUYECKOE ITOCTPOEHUE YPOBHEH
cinoxHoctu. CuMmmerpusi Oojiee ynoOHa, Tak KaK 3aKOHBI COXPAHEHHUs, Halpumep, 3aKOH
COXpaHEHHUs DJHepruu, TpeOdyeT 3amuch 4Yepe3  BEJIMYUHBI, COBIAJAIONIME  C
MaKpOCKOMMYECKUMHU, a CHMMETpPUSI HCIIONb3yeT Oojiee aOCTPaKTHBIM MaTeMaTH4ECKHit
anmapat. Tak uto B TI'C oObenuusoTca Bce TpU (PyHIAMEHTANbHBIX Klacca MPUHIUIIOB

dusuxu *)*: cuMMeTpun, COXpaHEHHs U IKCTPEMATBLHOCTH.

5 danexo ne 6ce husuxu pazdensrom MHeHue 0 HOOOOHBIX (QYHOAMEHMANLHBIX NPUHYUNAX

76



I'nraBa 9 OTHOLIEHUA MUKpOMHUPpa

[Ipucrynas xk u3ydeHHI0 MUKpoMHUpa (UM, YTO TO K€ CaMO€ — MHUpa OTHOIICHUM
CJI0’KHOCTH, MeHblIel ypoBHs ®E — mpocrpancTsa 3+1), MccienoBareasM IIPUXOIUIOCH
WCKaTh U MPUMEHATh MaTEMaTHYECKHE KOHCTPYKIIMHU, KOTOPbIE MO3BOJISUIM OIEPUPOBATH C
YUCJIOM B3aUMOJICHCTBUIA, 3aB€JOMO MEHBIIIUM, Ye€M HYXKHO IS ONPEACIICHUs MPOCTPAHCTBA
— BpEMEHU U MaTepuaIbHbIX YacTull. Camble U3BECTHBIE U3 TaKUX KOHCTPYKIUM: OMUCAHUE
OTHOIIIEHU Yepe3 BOJTHOBBIE (DYHKIIUU U MCTIOIB30BaHUE BEPOSITHOCTH.

JIeHCcTBUTENBHO ISl OTIMCAHUS BOJIHBI, HAIlpUMEpP, B 00beMe, TOCTATOYHO YaCTOTHI U
aMIUTUTY]IbI; €Clu TpeOyeTcs CpaBHEHWE BOJIH, TO eile ¢aza — BCEro TPH Iapamerpa. ITo
BMECTO 3aJIaHUsSI BPEMEHH, MACChl, TPEX KOOPJAMHAT U TPEX MPOEKIMH CKOPOCTH, HYKHBIX
JUTsl OTIMCAHMS JIBIDKCHHS MaTepHaIbHOM TOukd. biaromaps BOJTHOBOMY MpPEICTaBICHUIO
OTHOIIIEHU MUKPOMHUPA MOKHO CHU3UTH MCTIOJIb3yeMOE YUCIIO OTHOIIICHU.

Taxke BEpOSTHOCTh TO YHCIIOBAsl XapaKTEPUCTHKA COOBITHS — Mepa Ha MHOXKECTBE
coObiTuii (co 3HaueHueMm oT 0 mo 1). Mcnonb3oBaHue BEpOSTHOCTH TaKkKe YMeHbIIaeT
CJI0KHOCTDH YIOPSIIOYEHHBIX BEIWYMH, - HEJIb3s Pa3JeUTh 3HAYEHUS OTHOIICHUHN «10» U
«Iocyey, BEPOATHOCTh — 3HAUNT Bcerga «ao». WM Mepa 3Ta KOHE4YHa, CUETHO - aJIUTHBHA.
To ectp OeccueTHbli M OECKOHEUHBIH KOHTUHYYM MPHUBBIYHBIX MAaKpOCKOTMHYECKUX
OTHOIIIEHUN 3aMEHSIETCS Ha MaTEeMaTHYECKUW ammapar, MO3BOJLIIONIMN paboTaTh ¢ Oojee
MPOCTOM, - CYETHOM, CHCTEMOW OTHOILIEHWH, NpPU 3TOM BEPOSTHOCTbH HMEET CBOMCTBO
aJIUTUBHOCTH W BO3MOXHOCTh HCHOJb30BaTh €€ B JuddepeHlrnaIbHbIX YpPaBHEHUSX.
BepostHOCT, 111 MHKpOMHpa — 3TO MaTeMaTH4ecKas XuMepa, BBEIACHHE KOTOpPOMU
YMEHBIIAET  CIIO)KHOCTb, HO  OCTaBJISIET  BO3MOKHOCTh  IPUMEHSATH  M3BECTHBIC
MaTeMaTHYE€CKUE KOHCTPYKIINH.

OOBIYHO BEPOSTHOCTH BBOJUTCS B OINMCAHUE OUYEHb CIIOXKHBIX CHCTEM, YTOOBI
YIOPOCTUTh UX onucaHue. B naHHOM ciyyae HA000pPOT, OTHOLIEHUS MUKPOMUpPA CJAMIIKOM
NPOCThI JJi1 NPUBBIYHOW M HYKHOW I HAIMX LEJIEH CIOXKHOCTH mpocTpaHcTBa 3+1.
BeposATHOCTH B MUKPOMHUpE - OTPAKEHUE CIIOAKHOTO BIUSHUS HA €0 OTHOILLICHHUS.

[losToMy ang CTPOroro OMNHMCAHUS TPUPOJIHBIX CHUCTEM HENb3s HCIOJIb30BATh
MPUBBIYHOE, TaK CKa3aTh «MaKpOCKOIMYECKOE» Mpe/ICTaBlIeHne 0 BepoaTHocTU. Hanpumep,
(bpaza «BEpOSITHOCTh HAXOXKJIEHUS OTHOIICHHWS KBAaHTOBOW YaCTUIBI B JTAHHOM OOBEMe»

GCCCMLICJ'ICHHB., HEIb3s HaWTH TO, YC€ro HET — 4YaCTUulbl OMNPCACIICHBI C 83. I[OJ'DKHO
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00513aTeNIBHO O[Pa3yMeBaThCs BO3JIEHCTBUE GOJIee BBHICOKOTO ypOBHs, Hampumep LI , ¢
KOTOPOTO TOJBKO M MOXKET ObITh 3a)MKCUPOBAHO H3MEHEHHE, KOTOpOoe HaOIIoaaTelb
3allMChIBAET C IIOMOIIBI0O MAaTEMaTHUYECKONM KOHCTPYKIMHM «BEPOSATHOCTH». TO ecTh
npaBWibHa (ppa3za «BEPOSATHOCTb HAXOXKACHUS OTHOLIEHMS], MPHUIMCHIBAEMOr0 KBAaHTOBOMU
YacTHUIIC B JAaHHOM 00beMe, eCIM HAYaTh €€ TaM HCKATh.

B «Keammosoii mexanuxe» JI.JI. Jlanmay u  E.M. Jlupmmma ormeueHo: «
Omcymcmeue y 31eKmpoHO8 ONpeoeneHHOl MpaeKmopuu Iuwaem e20 camoz2o no cebe
makdice u Kakux — a1ubo opyaux OUHaMuyeckux xapaxmepucmux. flcno nosmomy, umo 014
cucmembvl U3 OOHUX MOAbKO KBAHMOBbIX 00bEeKMos 6000uje Henvb3si Obll0 NOCMpoums
HUKAKOU JI02U4eCKU 3aAMKHYmou mexanuxku». W3 TpUBOIUMBIX COOOpa)KEHUIl MOXKHO
YTOYHUTH OTH CJIOBa CJEAYIOIIUM OO0pa3oM. OJEKTPOHbI (BHE aTOMa) OMMCHIBAIOTCS
B3aUMOJICHCTBUAMH, HEJOCTATOYHO CJIOXKHBIMH it °E TPEXMEPHOTO HpOCTPAHCTBA,
HauboJee MOJIXOMAIIEro s NMPaKTUYECKHX pe3ylbTaToB uccienoBateneid. Ho pa3 Her
MIPOCTPAHCTBA, TO HE BOSHUKAET BaXKHOTO JJIsl HAC MOHATUS TPAEKTOPUHU — KaK HEMPEPhIBHON
B TPOCTPAHCTBE JHHUM. V3 B3anMOJEHCTBUN, XapaKTEPU3YIOMIMX KBAHTOBBIC OOBEKTHI,
BOOOIIIE HENb3sl NOCTPOUTh MEXAaHUKY, 0a3UPYIOLIYIOCS Ha B3aMMOOTHOLICHUSAX B CUCTEME
0oJiee BBICOKOTO, MAKPOCKOTIMYECKOTO YPOBHS CIOXKHOCTH.

HesicHocTH B ONTMCaHMKM MUKPOMUpPa BO3HMKAIOT TOTJA, KOI1a HCCIIEI0BATENH, HE ENs
IPUPOJY HAa YPOBHU CJIOKHOCTH, HEPEHOCAT BO3HUKAIOIIME OCOOEHHOCTH B OIMCAHUU
HU3IINX YPOBHEH Ha BECb MHUP B LIEJIOM, TOI'la BO3HUKAIOT TAaKUE CTPAHHBIC YTBEPXKACHHUSA,
KaK TO, YTO «KJIACCUYECKUH MHp SBISETCA OAHUM OonblIMM 3((EKTOM IEeKOTrepeHIUH
BOJIHOBBIX (PYHKIMI» U ToMy noaoOHoe. Ilo- BuauMomy, U KBaHTOBBIE (DIYKTyallud — HE
*)46

HEYTO, MIPUCYHICC BAKYYMY, a BJIIUAHNC CBOMCTB OTHOIIEHHMN HU3IINX ypOBHeﬁ , KOTOPBIC

10 MepapXuu MPUCYIIH J1t000i OoJiee CI0KHON cUCTEME.

OcTaHOBIIOCH Ha HOHATHUM BpEeMEHHM (M3MEHEHHWH BO BPEMEHM) JUIi OTHOILEHHI
HU3KUX ypoBHeH. CkanspHas BenuuumHa I W BEKTOpPHBIE X,Y,Z pa3IU4uMbl B YPOBHE
cnoxkunoctu >3 I 0 uem rosopusiocs B kouie I'nasel 2. HaoGoport, st oTHOMmEHHH Gotee
HU3KHX, YEM CJIO’KHOCTh BEIIECTBEHHBIX YMCEJl, BeIUYMHA I He MOXKET OBbITh OTJIMYHMMA OT

BCKTOPHBIX IIEICTGI\/'I, MMO3TOMY JIOTUYHO HCIIOJIB30BATH CUCTEMY, I'IC T ve CKaJisp, 4 OOAWH U3

46
6 mom uucne >°F ,??’B - cm. cnocky 5 Tnaewl 2
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BEKTOPOB, M JJIs HEe OIpenesieHa COOCTBEHHAsh KOOpAMHATHAsh OCh, TO €CTh BO3HUKAET
yerbipexmepue *)*’. 11 Bce deThipe COCTABIAIONIMX, YYUTHIBAS CKA3aHHOE BBIIE IIPO
UCII0JIb30BAHNUE BEPOSITHOCTH, HE MOTYT HMMETh TOYHBIX 3HaueHuil. Her HampaBieHus
BPEMEHU M, €CTECTBEHHO, HENPEPBIBHOCTH BpeMeHU. MomeHTa t; NpUHLMIHWAIBHO HE
CYLIECTBYET Il OTHOUIEHUI MUKPOMUPA, ECTh BEPOSTHOCTb COOBITHSI B HEKOTOPBIH MEPHOI.
Hampumep, HEHTpOH HE MOXKET pacnacTbCs B JAHHBIM MOMEHT. ECTh BEpOSTHOCTH €ro
pacnazna. IlpuumHa Ta >Xe, 4YTO W [ HEONPEJECIIEHHOCTH IIOJIO)KEHHUS YacTUIBl B
MIPOCTPAHCTBE — Mbl PACCMAaTPUBAEM HU3KYIO CJI0KHOCTb Y€pe3 MPOCTPAHCTBO 3+1.

Ecnu Bce xe «pykaMu» BBOJUTH pa3jioKeHHE BEIMUYMH MHUKPOMHUpPA MO MPUBBIYHBIM
TpeM KOOpAWHATaM, pe3yabTaT OyIeT JaBaTh B3aMMO3aBUCUMOCTH (KBAHTOBAHHBIX)
3HAYEHUH KOOpAMHAT. J[eHCTBUTENLHO, OTHONIEHUE YPOBHS 10 “1*UJ Henb3s pasmenuts Ha
JIB€ WM TP COCTABJISAIOMINX (cM. ['1aBy 2), XOTs B IPUBBIUHOM HaM CJIOKHOCTH JIF000€ TEJI0
MMeeT TP NMPOoeKUUU. BennuuHbl, MPpUBHECEHHBIE C BBICOKUX YPOBHEH CIOXKHOCTH, OyIb TO
MOMEHT UMIYJIbCA WIM MarHUTHBIM MOMEHT, TOe OYAYT BBIIVISIIETh KAaK MPOEKIUs, Ha TO
WM MHOE paccMaTprBaeMoe (C BBICIICH CII0KHOCTH) HalpaBlieHHe— TO €CTh BETUYMHA 0€3
Apyroil KOOpAMHATHI, HO IPU ATOM JIByX APYIHMX NPOEKLUUI He OyaeT, OJHOBPEMEHHO OHH
HE MOT'YT OBITh OIIPECIICHBI.

MosxHO BO3pa3uTh — (OTOH, HANpUMEp, XapakTepusyercs sHeprueil - hv, koTopas
MOJKET MMETh IPAaKTUYECKU JH00e 3HaueHHe, ee 3HaueHHs HeKBaHTOBaHHbL. Ho MMeHHO
3TOT MNpHUMEP AEMOHCTPUPYET BIMSHHME CIOKHOW CHCTEMBl Ha IPOCTOE, TaK CKa3aThb
aJieMeHTapHOoe B3auMojeiictBue. DOTOH — 3yeMeHTapHas nepenada aeictBus. OH He
«3HaeT» He TOJbKO Kakue — JMOO MHBbIE B3aUMOJEHCTBHS, y HEro HET Jake BPEMEHHU
CYIIECTBOBAaHMs, €CTh TOJIbKO (hakT cymectBoBaHus. Yacrora ¢orona v — mno TI'C 1, ects
XapaKTepUCTHUKa 00Jiee CIIOKHONW CUCTEMBI, CO3/ABIICH 3TO 371€MEHTapHOE B3aUMOAEHCTBHE,
3TO HE €ro XapakTEepUCTHKA, a XapaKTepUCTUKa Ipolecca, NOpoauBIIUN (OTOH. MOXKHO

3amucath Sisto/h => v rme Sist — omucanue cucTeMbl, W3My4uBIIed (GOTOH, a BOT h —

BCJIIMYNHA, HEJIUKOM U MOJIHOCTBIO XapAKTCPU3YIOHICC DJICMCHTAPHOC OTHOIIICHUC ((q)OTOH)).

4 IIpusedy nexomopvie coobpasicenus o npuuune euoa cuenamypwl (+---) npocmpancmea — epemenu. Jns
YPOBHS NPOCMpancmea ¢ e6kaudo6oti mempukoti, omuouenus >0  evipascaromen keadpamamu 6 mampuye
paccmosmuii D10 (Tnasa 3). Keadpam eenuuunvr >**'0  sensemca moxce ommowenuem yposus >3 ¢
seugecmeennoll uacmuio, pagHoii (T? — X2 — Y2 — 7?) — keadpam KeamepHuoua (0 603MONCHOCHIU UCHOTb306AHUS
meopuu Keamepuuorog cm. Ilpunoxcenue Inaewr 2). Ilpu paccmomperuu ¢ YpPOGHS NPOCMPAHCIMGA
omHowenutl, no CLOACHOCIIU MeHbUUX, Yem SJ], 0cmaemcs uMeHHo SmMom CKAnAp — 6EAULUHBL MHUMBLX OUHUL
UCNOL308aMb NO - OOUHOUKe Heavb3d. B wacmuocmu, 0na omoHos 6 MmpexmepHOM HpPOCMpPaAHCmEe
cywecmgyem moavko makas (+---) ceszo enuuun T,X,Y,Z npocmpancmeennoeo yposHs..
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D10 enquHUYHBIN Oaszuc- cM. ['maBy 2. OH HE MOET OBITh IPOOHBIM WJIM MIPUHUMATH HEKOE
uHOe 3HaveHue. /i cucteMsl J100BIX 00Jiee CI0KHBIX B3aUMOICHCTBHIA 3TO TOCTOSTHHAS.

CucteMbl 0OJBIICH CIIOKHOCTH - aTOMBI, HAI[pEMEpP, aTOM BOJOpOJa — HE MPOCTO
MPOTOH IUTIOC 3JIEKTPOH, & HOBAs CHCTEMa, XapaKTePU3YIOMIAsAcs OOJBIINM, YeM €€ YacTH,
KOJINYECTBOM OTHOUIEHUH, CBSA3AHHBIX JIPYr C IpyroM. Takke Kak HEUTPUHO HE «CHIUT»
BHYTPU HEUTpOHA, XOTS PETUCTPUPYETCS MPU €0 pacnaje, Tak U aToM BOJOPO/a SBISETCS
€IMHOM CUCTEMOM, XapaKTEPHU3YIOLIEHC CUCTEMON dHEPTETUUECKUX YPOBHEM, KOTOPYIO HaM
yI0OHO paccMaTpuBaTh KaK MPOTOH U AJIEKTPOH, YACTUIIBI, HA KOTOPbIE aTOM paclagaeTcs
IIpU OMpEAEIeHHOM BHEIIHeM Bo3aeiicTBuu. [loaToMy naxke ompeneneHue 3JIeKTpoHa B
aToOMe y)Ke JIOIyIlleHnEe Ha0to1aTeNsl, BIUSHUE BBICIIETO YPOBHS, «BBIPE3AIOIIEr0» YaCTHILY
AIIEKTPOH U3 CUCTEMbI B3aUMOJICHCTBUS €IMHOrO aroMa. To ke OTHOCUTCS U K (JOTOHY BHE,
U (BUPTYyaJIbHOMY) BHYTPH aTOMa.

Eme Oosiee BBICOKHH YpOBEHBH CIOKHOCTH — MOJIEKyJla. XUMHYECKas MOJIEKysa
onpezenuMa ¢ yposHs He MeHee °K. YV Hee €cThb M TpeXMEpHBIE KOODAMHATHL, M, B
YaCTHOCTH, TIOHATHE 11BeTa. B ciiydae B3aumMoaecTBUs (OTOHA UITH AJIEKTPOHA CO CIIOKHOM
CUCTEMOM, HalpuMep, CIUSHUE HMX C MOJIEKYJIOM, CHCTEMa HU3MEHSeTCs — I Hee
CYILECTBYET JIOKAJIbHOE WU3MEHEHUE SHEPIUH, U3MEHEHUE TPACKTOPHH OT B3aUMOJICHCTBUSA
1 npodee. B 3TOM cilydae TOJIBbKO MOKHO CKa3aTh, 4TO 4acTHIA (MEHbIIEro, 4eM *E ypoBHS)
3aperucTpupoBaHa B IpocTpaHCTBe 3+1, WM «Mbl HalUIA 3JEMEHTAPHYK) YacTULY» B
naHHOM MecTte. CTallo OTIIMYMMO COCTOSIHUE «J10» U «IIOCIIE», TO €CTh MOHATHE BEPOSATHOCTH
0oJbIlle HE HY)KHO, HO TOTJa M IMpeJcTaBieHHe Oojiee MPOCTOTO OTHOLIEHUS B BUJE
BOJIHOBOM (pYHKIIMU TOXKE HE HYXKHO, Y’K€ MOXKHO HCIIOJIb30BaTh MOHATHE TPAEKTOPUU. DTUM
U OOBSCHSETCS MpolLeCcC JAeKOrepeHUHMH WM, 10 APYyroMy, pa3pbIBHBIA MEpexo] OT
BEPOSITHOCTHOW K KJIACCHMYECKON cucreMe. 3amedy, uYTO HaOmomaTenb JUis 3TOro He
oOs3aTeneH — HYXHBI JIOObIe OTHOLIEHHUS Oojiee CIOXKHOTO ypoBHs (Tnia3 Habmromarens,
KOHEYHO, TOXE MOAXOINT).

OpnHako Ui OTHOLIEHUH 0o0Jiee BHICOKOTO YPOBHS HAKJIAAbIBAIOTCS OTPaHUUYEHUS Y)Ke
no npuHimny TI'Cl. [IpocTpaHCTBO At dMEMEHTAPHBIX YacTHUI] — CBOOOIHBIN MapameTp,

HET BBIJICIICHHON TOYKHU MNpoCTPaHCTBA, TAC (I)OTOH WX 3JICKTPOH TOYHO MOIJIA OBI
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okaszaTbes *)*8, Mmoctpanueii ckazanHOTo MokeT ciyxuth Puc.1.2 B I'nase 1. B tepmMunax
BEPOATHOCTH 3TO 3HAYHUT, YTO KAaKOE — TO MECTO OoJjiee BEpOSITHO I pealu3aliu
B3aUMO/JICHCTBUS, Kakoe-ToO MeHee. Tak, eciii BepOSTHOCTh OYEHb Maya, TO MPOUCXOJUT
«OTpa’keHHE BOJHBI BEPOSTHOCTHY MU «BOJHOBOTO MakeTay, *)4°,

Tenepb MOkHO NOITPOOOBATH OOBSICHUTDH PE3YILTAT 3HAMEHUTOI'O OMNbITa — JUPPAKIIUU
JJIEKTPOHOB Ha JIBOMHOM IIENH, PO KOTOpbld DelHMaH roBOpHUI, YTO IOHATH 3TOT OIIBIT,
3HAYUT MOHATH BCIO KBaHTOBYIO Teopuio *)°°. [lo CyTH, ONEIT 3TOT JEMOHCTPUPYET
CIIEAYIOIUN (aKT: ecau MyTH Hepa3InYuMbl (BOJIHA MOXKET NMPOMTHU Yepe3 JIBa OTBEPCTHS
Cpa3y), KBAaHTOBO - MEXaHMYECKHE aMIUIUTY]Ibl CKJIAJbIBAIOTCA U BEPOSITHOCTH (KaK KBajapar
aMIUIUTYIbI) COAEPKUT MEPEKPECTHOE MPOU3BEACHHE - MHTEePPEpEeHUNOHHbINH wieH. Eciau
MyTH Pa3InIAMBI (MOXHO BBISICHATH B KAKOM MECTE TIPOHM30ILIO COOBITHE) - CKIIABIBAIOTCS
HE aMIUTUTY/IbI, a CAMH BEpOSTHOCTH, HHTep(depeHnu He Bo3HuKkaeT (DeitHMan cuuTall, 9To
9T0 (hyHJTaMEHTAIBbHBIN 3aKk0H). O0paiiar BHIMaHUE Ha KIFOUYEBOE CJIOBO - PA3JIMYMMOCTb.
OueBHIHO, 4YTO JTO, Kak W pa3oOpaHHas BHIIIE «IEKOTEPEHLUS», €CThb OIHUCaHue
B3aUMOJICICTBUI pa3HbIX YpPOBHEW. Pa3znuuuMoCTh, TO €CTh HapyIIEHHWE CUMMETPUU
HU3ILEro YPOBHS CI0KHOCTH, TPOUCXOAUT, KOT/Ia B OIBITE C IBYMSI ILEISIMU IPOJIET Pa3HbIX
JJIEKTPOHOB TE€M WM HHBIM 00pa3oM (UKCHUpYeTCs, APYTMMH CIIOBaMH 0O0pa3yeTcs
KOMIUJIEKC OTHOIIEHUW — JJIEKTPOH ILUIIOC MAKPOCKOMHMYECKUW JETEKTOp IUIOC 3KkpaH. Ho
TaKOW KOMILUIEKC XapaKTEepPHU3yeTCs BBHICOKOW, BIOJIHE MAaKPOCKOMMYECKOHN CIIOKHOCTHIO, HE
menbie °E . TIpu 5TOM OHa MPUIKCHIBAETCS B OIBITE 10 — MIPEXKHEMY OJHOMY 3JIEKTPOHY,
KOTOpBI B TakOM CJy4yae «IpUOOpeTaeT» CIOKHBIE MPOCTPAHCTBEHHBIE OTHOIICHUS,
oTmpe/ie/ieHHbIE KOOPAUHATHI (ONpe/leieHHON IIeNu), - HUKAKOro HHTEP(PEepEeHIIMOHHOTO
yjieHa HE MOXeT ObITh. To e NPOUCXOAMUT IJii  JOPYTOro, TPEThEro JJIEeKTpoHa... -

CBO6OI[HBII>1 mapamMeTp «IIpoCTPpaHCTBO 3+1» oka3wIBacTCs AJIsL 9JICKTPOHOB B 3TOM CJIydac HE

CBOOOIHBIM, a MPUOOpPETaeT KOHKPETHBbIC 3HAYCHHUS] — KOOPAMWHATHI (TOW MM MHOW IIEIIH)

8 Hanommio, rax yorce 2osopunocy 6 Hauane Inasvl 4, 21eKMpoMAZHUMHOe NOAe MONCHO
paccmampusams KAk 6CHOMOSAMENbHbIL  MAMEeMAMUYecKull annapam Ona  BbIYUCTEHUS MAKCUMATbHOU
8eposmHocmu «npuiemay homona 8 danHoe mecmo npocmpancmea 3+1.

9 nanpumep, no ycnoeuam uzeecmmoll 3a0a4u OmMpaxiceHus 60Hbl Om Hapvepa ¢ HecKoHeuHo HOILUUM
NOMEHYUanoM

50 Kpamxo cymov e20 6 mom, umo s1eKmponbl npoiemaiom, o0un 3a Opyaum, 4epes npensimcmeue ¢ O6yMs
V3KUMU napanienvHbimu npopessmu. Ha skpawe, pacnonodcenHom 3a HuMU, 8 3MOM clyuae 00paA3yIOMcs
MHOJCECMBO NONOC - UHMEPPEPEHYUOHHAS KAPMUHA IeKMPOHO8 - 60aH. OOHAKO ecau neped wenamu
nocmasums  Oemexkmop, — QUKCUpYIOWuUll,  uepe3  KAKVI0  KOHKDEMHO  Welb  Npowen  3JeKmpPOH,
UHMEPPEPEeHYUOHHAS KAPMUHA UCUe3aem, 803HUKAIOM 08e NOJOCKU OM NONAOAHUL 6NONIHE KOPNYCKYVIAPHBIX
9IEeKMPOHO8
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JUI Pa3HbIX JJIEKTPOHOB B KOMIUIEKCE «JJIEKTPOH — JETEKTOpP — JKpaH». YUMUTHIBasA, 4YTO
npocTpaHcTBo 3+1 (s HaOmromaresss M JCTEKTOpa) BCE K€ OJHO, B HEM OTACIbHBIC
BEPOSITHOCTH «IIOCUUTAHHBIX» U TEM Pa3JICIICHHBIX AIEKTPOHOB, CKJIAbIBAIOTCS. DIEKTPOHBI
[0 — IpPEKHEMY OINMCHIBAIOTCA BEPOSATHOCTSAMU, OHU IO - MPEKHEMY HE 3aHUMAIOT B
MIPOCTPAHCTBE OMPEACTICHHOTO MecTa (BOOOIE «HE 3HAIOT», YTO TaKOE€ MPOCTPAHCTBO), HO
TEM HE MEHEEe BKIIIOUCHHE MX B 0OJiee CIIOKHYIO CHCTEMY C JETEKTOPOM pa3jindyaeT UX B
npoctpancTse *)°.

Ecth u oOpaTHast 3aBUCUMOCTb — CBOMCTBa 00Jiee HU3KUX YPOBHEW ONPENENSIOT BUI
0osnee BBICOKMX. Tak, CBOMCTBa «IpPOCTOTHD» ()OTOHOB MO3BOJIIET 00pa30BaTh CBETOBYIO
JIMHENKY NI TPEXMEPHOrO MPOCTPAaHCTBA. [[eWCTBUTENHbHO, HHTEPBAJ, ONPEACICHHBIN s
YeThbIpexXMepus, JODKEH ObITh HYJIEBBIM JJIi YPOBHS CIIOXHOCTH (POTOHA, Benb OH
HE3aBHCHM OT MOJIOKEHUI U BETUYMH IPYrux OTHOLIEHHH Oosiee cioxHbIXx ypoBHe# (TT'C
3). YuuteiBas, uto u 7= vt (cM. Beipakenue 3.4 ['naBer 3 ),

AX ~At — AX /At= v — const *) 52
TO €CTh, U3Mepss Impolealee GOTOHOM paccTosiHAE AX (OT MAKPOCKOITMYECKOT0 HCTOYHHMKA
70 MAaKpOCKOIIMYECKOTO JI€TEKTOpa), MbI Ul HEro TeM CaMbIM 33JaéM M BpeMms
IIPOXOXKICHUS ITOrO paccTOsIHUA At, IOCKOJIBKY Ha €ro ypOBHE CJIOKHOCTH 3TU IapaMeTpbl
He pasznuuuMbl. [lpunucanu (QoToHy «IIpojer» OO0JIBLIOro pPaccTOSHUS (0T H3JIydeHHUs
MakpooOBEKTOM JO MAakpo JETEeKTOpa), 3HAYUT, TEM JKE€ MpUIHCAIH €My U
IIPONOPLMOHANIBLHO OOJibIlIee BpeMs «1ojeTay. CKOpoCTh CBETa, CKOPOCTh PacpOCTPAHEHUS
(OTOHOB «C TOYKH 3PEHHS» CIOKHOCTH MpOCTpaHCTBa 3+1 MOCTOSIHHA M HUKakue Oosiee
CJIO’KHBIE YCIIOBUS HE MOTYT ee u3MeHuTh (1o TI'C 3).

Bosiee TOro, MOMHSI, YTO MPOCTHIE OTHOLIEHUS, - YPOBHS 3B — KBaHTOBBIX YAaCTHII, B
IPUHLUIE HE MOTYT OBbIThb JPOOHBIMH, BKYIE 3TO IHO3BOJSIET HMETh CYETHYI0 (C
JMCKPETHBIMH, @ HE BELIECTBEHHbIMU OTHOIICHUSIMH), «TBEPAYI0», HE3aBHCHMYI0 OT
TE€UYEHMsI BPEMEHHU U IPYTUX CIOKHBIX IapAMETPOB «IMHEHKY» ¢ HyJIeM. Torjga rpaHu4HOCTb

" CUCTHOCTD ITPOABJIAIOTCA — I10 UCPAPXHHU, B 0oJiee BEICOKHX YPOBH:X, TO3BOJIAA COCUUTATDH

51 Takoice MOJICHO cKaA3amv, umo CLOAHCHOCMb CUCTIEMbL 0eMeKMOop NIOC IEKMPOHbL Gbllle, 4eM NPOCHO
onexmponsl. I10xoxce Ha mo, KAK CLOANCHOCMb CUCmeMbl, yuumwléaiowell enusnue oemona Makceenta u
COCYO06 ¢ UOCANbHBIM 2A30M, EbIULE, YeM Y CUCIIEMbL MOTbKO COCYO0E6 ¢ udeanvhvim 2azom — I naea 5.

52 yanommio, eemuuunst X, t 015 homona — c60600HbIe nApamempul, KOmMopbvie He Mo2yn Gbimb OMAUYUMbL HA
e20 ypoene. Hezagucumocms om 6HewHUX YCAo6utl «CKOpoCmuy pomona — ompasicenue 6 npocmparcmee 3+1
e20 ypoens °B
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MaKpOCKOIIUYECKHE 00BEKTHI apupMeTHKoil °B HaTypalbHBIX YHMCEN, XOTS CaAMH OOBEKTHI —
IUIOMIAU, OOBEMBI, PACCTOSIHHS MEXJIy HUMHU OIHCHIBAIOTCS BEHICCTBEHHBIMU YHCIIAMU
(koutuHyy™m). Torma ompeneneHa «CueTHas» MaTeMaTHKa M TEOMETPHs, TO ecCTh
BO3MOHOCTh CPaBHHMBATh W W3ydaThb (UTYPHI, yIJIbl, TUIOIMIATH, 00ObEeMBL... Tak Haml MHp
MIPUHUMACT MIPUBBIYHBINA BUJ] Yepe3 HAIMIPABIICHUS, «PACCTOSIHUS OT | JIO», C ONPEICICHHBIMU
IpaHUIIAMU TEJ, CPAaBHUMBIX CKOpocTeil (MeHbmUX ¢ - 1), U mpouee, MpH 3TOM 3TH €ro
XapaKTePUCTHKN HE W3MEHSIOTCS, CIWHBI Ui JF000ro Jpyroro Habopa OTHOIICHHMA
HY)XHOTO YPOBHSI CIJIO)KHOCTH. B TIPOTMBHOM ciiyyae Haml MUp TpeactaBayl Obl Opeaom
CyMacIIe/IIiero — He CYIIECTBOBAIO OBl TMOHSATHE ONU3KO — JajieKo, He ObLIO OBl TpaHUII

MIPEAMETOB, HAPABJICHUM, CKOPOCTEM.

[Tpunoxenue k ['naBe 9

Taxxe nmonpoOyro paccMOTPETh C MO3MIMIA OTHOLIEHUI TO, YTO Ha3bIBAETCS
rpaBuTaineid. OCoOEHHOCTh 3TOTO SIBIICHHUS B TOM, YTO, KaK TOKAa3bIBAET OIIBIT,
MPUTSDKEHNUE OJMHAKOBBIM 00pa3oM JIEHWCTBYET Ha BCE OOBEKTHI, HENb3S BBIJCITUTH
KaKue —TO MOJAMHOKECTBA U3 BCETO MHOKECTBA I'PaBUTAIIMOHHBIX B3aUMOACHCTBHM
Mupa (715 JIEKTPOMarHuTU3Ma OTPEICICHBI TPH MOAMHOMKECTBA — DJIEKTPUUECKUEC
3apsaAbl: TOJIOKUTEIbHBIC, OTPUIATEIIBHBIC, HEUTpadbHBIC). DTOT (aKT MOXKHO
WCIIOIb30BaTh U1 TOTO YTOOBI HAWTH JUISl OMHMCAHUS TPaBUTALMA TO OTHOIIEHUE,
KOTOPOE CYIIECTBYET ISl BCEX YPOBHEH CIIOKHOCTH. B camom Hadane ['nmaBer 2
OBIIO OMpEseNeHo dIEeMEHTapHOe OTHOIIEHHE @, KOTOpOe, 1O HepapXHH, OyaeT
obmmM [yt Beex. — Pucynok 9.1, (taxke cm. Puc. 7.1. I'nmaBsl 7, Ha HEM B HYKHEM
ypoBHE 4 ecTh OJMH PIEMEHT, KOTOPBIA BXOJUT M OJWHAKOB B JIIOOBIX IPYTHX
YPOBHAX CIOKHOCTH.) B Jpyrmx ypoBHAX mapaMeTp 'a He M3MEHSeTCs, ero B
MPUHITUIIE HE C YEM CPABHUTH

Torma, ecinu B OCHOBE JIFOOBIX
OTHOIICHWH JIGKUT ‘a , TO B
BelpakeHun  (3.2) I'maBer 3
OTIPEJICIIUTENh MATPHIIBI PACCTOSHHIMA

He paBeH Hymo - @ # O,

\ MOCKOJIKY ~ DJIEMEHTHI ~ MaTpULIBI

" VAR UMEIOT JOTIOTHUTEIHHYIO

'4...%B...83 .11 COCTaBIISIIOILYIO, TO PAHT MATPHIIbI

Pucynok 9.1 3neck nyramu 06o3HaueHsI OkaspiBaeTCs  Bhiie. Ilpu  sTOM
YPOBHH CIOKHOCTH, puMckumy widpamu |, 11, [l — | OTIMYME OyAE€T OYEHb MAajbiM —
TPYIIBI OTHOINEHHH. B kaXk0¥ rpynme mno BEIMYMHA ‘@ MEHBIIE JII00O0TO

HEpAPXUU €CTh OTHOIIEHUE YPOBHA 1A — MaJICHEKUH 3aIJaHHOTO OTHOIIICHUS, HOCKOHLKy
monykpyr. CKoIbKO OBl HA OBLIO MaTepHATHHBIX IPOGHBIE €€ HacTH GecCMbICIEHHDL.

8 11
TOo4YeK ypoBHsA °3 — rpymma |, wmu ten yposas ~JI -

rpymma 11, kaxxaoMy MOXXHO TIpHITHCATH TapaMeTp daxT HEPaBCHCTBA HyJ'II(j
'a yposns 4. OIIpeeTUTENS] MaTPULIBI PACCTOSHUN

(BeIpaxkenue 3.2 I'maBbl 3) MOXHO
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MHTEPIPETHPOBATH KaK MCKPHBJIEHHE IPOCTPAHCTBRA, *)°3

C npyroii croponsl, o TI'Cl, BnusHuE CIOXKHOCTH TpocTpaHcTBa 3+1 Ha
IPOCTON YpPOBEHb B3aMMOJCHCTBHMII ‘@ OIMCHIBACTCS IApPaMETPaMU CaMOTO
npoctpanctsa: °E /14 = 'ais = a(t,x,y,z). Uto —To uHOe 'a He MoXKeT IpUBHECTH B
BHJI CBOOOJIHOTO IMapaMmeTpa, TO €CTh BJIUSHUE YPOBHS TPEXMEPHOTO IMPOCTPAHCTBA
- BpeMEHHU Ha OTHOLICHHS ‘a GYJeT BHITISIETh KaK abCONIOTHOE BIMSHHE TOJBKO
camMoro mpoctpaHcra 3+1 Ha oTHOmEHHMs 'a. YUMTBIBas, 4TO mapameTp la mo
HepapXuu CYIIECTBYET ISl Ka)KJIOTO OTHOIIEHUS BBICIIEH CIIOKHOCTH, B YaCTHOCTH,
JUIST KKJIO0M MaTepUaJbHOW TOYKM (€ro HENb3sl pa3feiuTh WIH CIOXHUTh, OH
CIIMIIKOM TIPOCT JiIst 3TOro), Biustaue a(t,X,y,Z) Ha moboe Teno (yactuily) Oyaer
MPOTIOPIIMOHAIBHO YHCIY OTHONICHUH (MaTepUaNbHBIX TOYEK, WM «YACTHI»
MUKpOMHpa) B  BblIe€JeHHOM oObeMe. Torma To, 4YTO BbIIIE  OBLIO
WHTEPIPETUPOBAHO KaK MCKPUBIECHUE TMPOCTPAHCTBA - OTJIMYHE OT HYIS
OTIpENIeNIUTENsI MPOCTPAaHCTBEHHOM MaTpulibl @190 B BblpakeHuu (3.2), — Oyzer
3aBHCETh OT YHCIIA OTHOIIEHHH - Y. a(t,X,y,Z) B KaXKIOM BBIIEICHHOM 00Bbeme.*)>,
CyMMupysl BBIIIECKAa3aHHOE, MOJYdaeTcs, 4To JUIs BceX ypoBHel, HaumHas c 26,
OTHOIIEHHUs OyIyT MOABEPKEHBI B3AUMOJEHCTBHIO ‘@ , 9TO OyJeT BBITIANETH KaK
BIIUSIHUE Ha TpocTpaHcTBO 3+1 mapamerpa, TPOMOPIMOHAIHLHOTO KOJHYECTBY
0oJiee CIIOKHBIX OTHOIICHWHM WJIM YaCTHI] B BBIJCIEHHOM Teje min oobeme. Jlerko
BHJICTh, YTO ATOT MapaMeTp I CIOKHOCTH MaTEPHAbHBIX TOYEK €CTh M — CM.
I'naBy 4 umy, MHAYe, Macca - «KOJIMYECTBO BEIIECTBAY *) 2.

Torma pacmIMpeHHME BCENICHHOW — OTpakeHHe (akTa pasaumums la s
CIEIyIOIUX YPOBHEH cinoxkHocTu - 2B, 3B U Tak Janee, 0 4eM TOBOPWJIOCH B
Hayvaie ['naBer 2.

bonee Toro, eciu moja TATOTEIOUIUMH MaccaMU Mbl MIPEJICTABIISIEM 3JE€MEHTHI
ypoBHsA 'A — la, To oTHOmeHme, KoTopoe MX OTIMYaeT - ypoBHs 25, Oymer
MOCTOSTHHO pPa3feNsiTh WX Apyr oT apyra (Hadaimo I'maBer 2). st ypoBHsA
CJIOKHOCTM '3 MarepUalbHBIX TOYEK B IIPOCTPAHCTBE O5TO 3HAYUT, YTO
MaTepHuagbHble TOYKU OYAYT pacXOIuThCS APYr OT JApyra, TeM CHIIbHEe, 4eM
OoJsipllle B HEKOEM BBIOpAaHHOM 0O0BEME NIPOCTpaHCTBAa OyIeT HaXOAUThCS
MaTepHUaIbHBIX TOYEK. TO €CTh MPOUCXOAUT TO, YTO MPHUHATO CUUTATh ACHCTBUEM
TEMHOM JHEPIUH.

3amedy OTAEJIbHO, YTO MPOTHUBOPEYUS U HECBOJUMOCTh APYr K APYry
¢uznueckux omucanuii OTO u KBaHTOBOW TeOpWH, XOTS pe3yabTaThl U TOU, H
Jpyroi MOATBEPIKAEHBI HA MPAKTUKE, UMEIOT MPHUPOAY «IIPOTHUBOPEUUSD PA3ZHBIX
ypoBHE# cnoxkHocTd. Kak, Hampumep HE CBOAUMBI JPYT K JAPYry OTHOIICHHS
HATypaJIbHbIX U JEMCTBUTEIbHBIX YHUCEN.

3 noopobruee paszobpano, nanpumep, 6 knuze Juc. JI. Cunze «Obwjas meopus omuocumensrocmuy, 21asa Xl

% Ecmu paccmampusame «nonemy omona 6 npocmpancmee 3+1, mo ezo «manpaenenue» — mo ecnb
8ePOSAMHOCMb  NONAOAHU 6 onpedesienHoe Mecmo (pedykyus), Oyoem mMakdxice NOOBEPIHCEHO BIUAHUIO
“uckpuenenus npocmparcmea’”’

5 U3 smozo credyem maxoice, umo K6anmoeou 2pasumayuil 6 npuryune 6vims He Modicem, - Helb3s ONUCANb
K8AHMAMU MO, YO HEPAZIULUMO 0adice Yepe3 K8AHMbI.
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I'1aBa 10 O6bEKTUBHOCTb, IPUYHUHHOCTD, AETEPMUHUIM

I'oBopss 00 00BEKTMBHOCTM CTOUT IpPOUUTHPOBAaTh AnbpOepra DWHIITEHHA
«Dusuyeckue NOHAMUA OMHOCAMCA K PEANbHOMY GHEUIHEMY MUpY... K 8eujam, KOmopble
npemenoylom Ha “peanvHoe cywecmeosanue’”’, Hezagucumoe om Habarooamens... Omu
00beKmMbl NPemenOyIom Ha CyWecmeosanue, He3agucumoe opye om opyad, NOCKOIbKY OHU
“naxooamcs 6 pasnvlx yacmax npocmpancmea’’. bes makozo npeononodcenus o 63auMHO
He3a8UCUMOM Cyuiecmeo8anuu. . NPOCMPAHCMBEHHO — VOANEeHHbIX npeomemos,
NPeonoodHCe s, KOmopoe bepem Hauaio 6 00bIOEHHOM MblUUIEeHUU, PUSULECKoe MblUUTeHUe
8 U38ECMHOM HAM CMbIcle Obl10 Obl HEBO3MOJCHLIM». ITH CIOBA TMOSICHSIOT, MOYEMY
OWHIITEH HE MOT NPUMHUPUTHCA C BEPOSITHOCTHON KBAaHTOBOM MEXaHUKOMH, rie, Bpojae Obl
00BEKTUBHOCTh 3aMEHEHA «UTpo B KOCTH». HO BHUMATEIBHO MpPOYNTAB BBHICKA3bIBAHUE,
BHUJIHO, YTO 3/€Ch YINOMHHAETCA «OOBIACHHOE MBIIIJICHHE» U OJHOBPEMEHHO -
HE3aBHCHUMOCTh OT HabtoAaTens U 0O0bEKTUBHOCTh — «PEajbHOE CYIIECTBOBAHUEY, TO €CTh
CMEIINBAIOTCS Pa3HbIE CIOKHOCTH.

bnaronaps uaesm, pa3BUBaeMbIM 371€Ch, MOKHO TPUMEHUTH MOHSATHUS CIIOKHOCTH IS
OTpeJieNieHUs] pealIbHOCTH —3TO peanu3anuu Haiero 3akoHa Bo BceX YPOBHSIX UEpapXUU JI0
T€X, KOTOpPbIE B CBOEM YPOBHE MBI B COCTOSIHUM OTPA3UTh — TO €CTh MPEICTaBUTH B BHUJIE
OTHOIIIEHUI HU3IIHNX YPOBHEH M CBOOOIHBIX MMAPaMETPOB.

Janee DUHIITEHH yIIOMUHAET MPOCTPaHCTBO. [IOHATUA MpOCTpaHCTBA U JIOKAJIBHOCTH
(B mpuBEIEHHON LUTaTe— HE3aBUCUMOCTH JIpYT OT JApyra) Obuin pa3oOpansl B ['nmase 3 u 4.
Tem He MeHee, CTOUT OCTAaHOBHUTHCS MOJAPOOHEE HA OOBIYHO CBS3BIBAEMbIE C HUMH MOHSTHUS
00BEKTUBHOCTH HaydyHoro moxaxona. B ['maBe 4 3amaHo moje — Kak XapaKTepHCTHUKA
ONpPENEIEHHOTO yPOBHS CJIOXKHOCTH OTHOWIEHHM - 'JK TeM caMbIM 3TO IOHATHE U
PENALMOHHO, U BIOJIHE 00beKTUBHO. [losie ynoOHO Kak cpeAcTBO [UIsl PACYETOB OTHOIIEHUMN
3TOro u 0OoJiee CIOXKHBIX YPOBHEW, 3aMEHUTh €ro 0ojee MPOCTHIMH OTHOLICHUSMU —
oOMeHOM ©030HaMH, WMEET CMBICI Uil YpPOBHEH MeEHbIIEH, 4eM MpPOCTPAHCTBEHHAS,
CJIOKHOCTH.

OOBEKTUBHOCTD CYIIECTBOBAHHS BPEMEHU TaKXKE PESAIIMOHHA, TaK KaK OTHOIIEHUS C
OTIpEICIEHHOTO YPOBHSI OKa3ajoch yAOOHO paccMmarpuBaTh (B IUTare OWHINTEHHA —
OOBbIJICHHOE MBIIIJICHHE) C TO3UIMIl BBEJIEHHOTO TMapaMerpa {7, MPUNHCHLIBAEMOro BCEM

oObexkTaM — cM. Puc. 6.3 I'maBbl 6. Onucanue NpUPOIHBIX SBICHUH TaK YCIEIIHO, B (PU3HKE
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B IEPBYIO OYEpe]b, MOTOMY, YTO HAOIIOAATENb MMEET BO3MOXKHOCTb — IO HEPApXHH, -
M30JIMPOBATh MPOCTHIE MOJCUCTEMBI OT «CJIOKHOTO BIMSHHS». OTO BO3MOXKHO, TaK Kak
BaXHBIC JUII HAC M HCCIEIyeMble B IEPBYIO odYepenb «(PU3UUECKHe» B3aUMOJCHCTBUS
JOCTAaTOYHO IMPOCTHl U B MPUHIIUIE HE MOTYT OTKIMKATHCS Ha CIOKHBIE B3aMMOJICHCTBHS
WHave, 9YeM 3To 3aaaercs u3 6onee cinoxHou cuctembl — o TI'C 3. Eme pa3 ocTaHOBIIOCH
Ha 3toM. [IpuHnun cummerpun — TI'C 3 roBopuT, uTO, pa3 OTHOLIEHUS 0OJiee HU3KOIO
YpOBHS HEpa3IW4YMMbl C 0ojiee BBICOKOTO, 3HAYUT, OHU OJAMHAKOBO BBINOJHSAIOTCH IS
pa3HbIX KOH(UTrypauuil mapameTpoB 0Oojiee BBICOKMX YpOBHEH (3TO pa3dupanoch paHee B
I'naBe 8). MMeHHO 3TO MBI TOJApa3yMeBaeM M0/ O0BEKTHBHOCTHIO — TOBTOpEHHE
pe3yJIbTaTOB IIPM PACCMOTPEHHH ¢ 0oJiee BLICOKHX YPOBHeil. Tak, «IpOCTpaHCTBEHHBIE»
otHomeHus °E nelcTBUTEBHBI JUTS YpOBHEN 2K, 83 u manee. MOXHO BBIICISTH pa3HbIe
TOYKH, OTJINYATh IPYT OT Apyra pa3Hble JIUHBI IpocTpaHcTBa 3+1, HO BuA BhipaxkeHuil (3.4)
I'maBbr 3, Oyzmer Tak WM HMHa4ye BXOAMTH BO Bce Oojiee CJIOXKHBIE OTHOIICHHSA, U, B
YaCTHOCTH, BCE OHU OYyAyT MOTYMHEHBI €BKINIA0BOI MeTpuke. Mbl, Tak cKa3aTh, OTPYKEHbI
B IpocTpaHCTBO. TO XK€ MOYHO CKa3aThb M IMPO BBINOJHEHUE BTOpOro 3akoHa Herotona. C
YPOBHS SH ero BU €WH JUTS OTHOIICHUI YpOBHEH 00JI€€ BHICOKHX.

Hampumep, kak Obi1o pazoOpano B Ilpunoxenun k I'maBe 4, 4ToOBI MPOBEPHUTH,
ABJIAETCS M BTOPOit 3ak0oH HBIOTOHA BepHEIM, He Hajno yuuthiBath 1080 cun, neifcTByrommx
Ha 4acTULy CO CTOPOHBI BCEX JPYIrMX YACTUI] BO BCEIEHHOW. JTO O3HAYAET, YTO MOKHO
CMOJICIMPOBaTh  CHCTEMY, [OBEACHHE KOTOPOW MOXKET ObITh  MNPUHIMIHAIBHO
(dhopManu30BaHO B ONHUCAHWU KOHEYHOTO 4YHCIIa OINEepaluii, Ha s3blKe MareMaTHukH. Tak,
B3aMMOJIECTBUE JBYX TEJI, ONPEIEIECHHBIX OTHOIIEHUAMH YPOBHS 3, OyleT OnpenensaTbes
BTOPBIM 3aKOHOM HBIOTOHA, HE3aBHCHMO, TEJIO 3TO YEJIOBEKA WM KaMHA. TakkKe U majeHue
c s1610HM A010Ka OyAEeT UATH 10 TOMY K€ OMKMCAHUIO, YTO U MajieHue ¢ 101oHu HeroToHa.

B »TOM cocTouT 0OOBEKTUBHOCTD M (PU3MUECKUX 3aKOHOB, U MPOCTPAHCTBA — BPEMEHHU,
Y MaTepUAIbHBIX TEll, ITOCKOJIBKY, HATOMHIO, MATEPUAILHBIE TOUKU OIPENECISIIOTC B 3.

Torma ¥ BO3HMKAaeT BO3MOXHOCTb OIUCAaHUS «O0BEKTHBHON PeajbHOCTH»
BCEIICHHOM (70 OMpeNeieHHOr0 ypoBHS - !) HEKOTOPHIM KOHEYHBIM YHCIOM 3aKOHOB C
OTPAaHMYEHHBIM YHCJIOM OTHOILIEHUW, HAa KOTOPbIE PEAarupyroT U OT KOTOPBIX 3aBUCAT
OTHOIICHUS] OOJBIIEH YacTH OOBEKTOB «(PU3UYECKOTO» MarepuaibHOoro mupa. Ho sto
OTHOCHUTCSI TOJIbKO K TIPOCTBHIM B3aMMOJCHCTBUSIM, HAII€ BIHMSHHE HA KOTOPHIX MOKET OBITh

yHI/I(bI/II_[I/IPOBaHO. Harmu yenmoBeueckue pas3iinvius, HAACKAblI 1 YassHUS HA 9TOM YPOBHC MUPaA
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HE JICHCTBEHHBI, - CIUIIKOM CIIOXHBI IJIsi HETO. MBI BIIMsIEM Ha TaKOW «(pU3HUECKHIT» MHP
TOJIBKO KaK CYILECTBA ONPEAECICHHON MacChl U C ONPEIAECIEHHON YHEPIUEH, HAIIM ONHCAHUSA
MO3BOJISIFOT YHU(DUIIMPOBATh PA3BUTHE HECJIOKHBIX CHCTEM CIMHBIM BpeMeHeM clios ty u
MPOCTpaHCTBOM 3+1, KOTOphIE MOKHO M CHHXPOHH3UPOBAThH, U MPUBECTH K €IUHOU TOUYKE
OTCUeTa. OTO BBINJISIAMT KaK HCKJIYeHHe HAO0JI0aTesii W3 OMUCHIBAEMON KapTHUHBI
MHpA.

N3 unepapxuy OTHOLICHUH TOTAA CIEAYET, YTO MATEMATHKa — 3TO HE HEKUW BBICIIUHI
CBET, HHCIYCKAIOIIMH HaM OOBEKTHBHOE ONHUCAaHUE TMPHUPOJbl. MaTemaTuka — 4YacTh
OIMCAHMS BCEJICHHOW M HE MOXKET CTOSATh HaJ HeW. Ee OTHOLIeHUS - 4acTh MEepapXuu, YTO
OTpeNieNIsieT Halll MUP, HO TOJIBKO OTHOIICHMS, JIeKalrue (B OCHOBHOM) B HEPAPXUUECKOM
ero ocHoBaHuH. [103TOMy OHU OKa3bIBAIOTCH B OCHOBE BCeX 00JIee CIIOKHBIX CHUCTEM (CM.
Puc. 7.1), u npUMeHUMBI KO MHOTUM OTHOILIEHUsAM. Takasi pyHAaMEeHTalIbHOCTh — B OCHOBE
Wepapxuu, - 3aJ1aeT ¥ TO, YTO MbI HA3bIBAEM OOBEKTHBHOCTHIO MaTEMAaTHUUECKOTO OTIMCAHUS,
TaK, HACTPOEHHWE MaTeMaTHKa HE OKa3bIBaeT BIUSIHNUE Ha UCTUHHOCTH TeopeMsbl [Tudaropa.

IIpy >TOM  CTAaHOBUTCS  MOHSATHOM WM  yAMBUTENbHAs,  Ka3ajloch  Obl,
HEMPUCTIOCOOJICHHOCTh ~ MAaTeMAaTUKH ISl  ONUCAHUS  CIIOKHBIX ~ XUMHYECKUX U
OMOXMMUYECKHX B3aMMOJICHCTBHI, HE TOBOPA yKe O COIManbHBIX *)°®. Omucanme mx c
MO3UIUNA YPOBHS I v naxe °K, nOWKHO HMCIIONB30BAaTh TAaKOE OOJBIIOE KOJIMYECTBO
CBOOOJHBIX MapaMeTpPOB, YTO MOIBITKA Y4ecTh (KaK 3TO YyJaeTcs, BBEIS SHTPOIUIO, IS
ypoBasa ©2K) ux Bce, NpUBOAMT MO0 K OE3MEPHO YCIOKHEHHBIM MAaTeMaTHUECKHM
KOHCTPYKIUSIM, JTUOO K MaTeMaTHUYeCKOMY OIHCAHUIO TOJBKO YIPOILIEHHBIX, MOJAEIbHBIX
B3aMMOJICICTBUIN CIIOKHBIX CUCTEM.

Tarke OOBEKTHBHBIMU 3aKOHAMM, HE 3aBHCSINMMH OT OOJICE BHICOKHX, deM LI,
ypoBHEH, OyIyT OMHUCHIBATHCS W OTHOIIEGHHUS MHUKPOMHpA — YPOBHS MEHBIIEro, 4YeM
npocrpanctBennbiii °E. 3mech Bompoc 06 0OBEKTMBHOCTH BBI3BIBAET MHOTO HESCHOCTEH.
Kak yTBEp:KJalOT aBTOPbI OJHOM M3 CAaMbIX CEPhE3HBIX KHUI B 3Tol obmactu *)°', u3
MOJXOJ0B KBAHTOBOM TEOPUM TOJS JIOTUYHO BBITEKAIOT YTBEPXKICHUS «8 Mupe He

cyuyliecmeyem HUKAKUX vacmuy»y WINW  «HE cyujecmeyent HUKAKO20 6pPeMeHU  Ha

% ymamemamux Hspaunv envgpano ckazan: «Ecmb monvko auuib 00Ha 6euyb, euje bo1ee HenoCmudiCuMas, uem

Henocmuacuma 3¢¢6Kmu8HOCMb mamemamuxKu 8 (])MS’MKQ. U osma 6eUlb —  Henocmuascumas
HeaexmusHoCmb MaAmemMamuxu 8 GUOI02UUY.

5" Decoherence and the Appearance of a Classical World in Quantum Theory Authors: Joos, E., Zeh,
H.D., Kiefer, C., Giulini, D.J.W., Kupsch, J., Stamatescu, I.-O.
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@yHoamenmanvrom yposrey. [l pa3dupaeMoro uepapxXudeckoro MOCTPOCHHS CI0KHOCTH,
HYXHO C/IelaTh Ba)KHOE JIOTIOJIHEHHE: He «Ha (yHJAaMEHTAIBHOM», a «Ha 0ojiee mpOoCTOM
ypoBHe». DyHIaMEHTalIbHBIM YPOBHEM YAacTO Ha3bIBalOT MUKpomup. JItoOoi ypoBeHb
CIIOKHOCTU He MeHee GyHAaMeHTaJieH (WM, APYTMMH CJIOBAaMH, HE MeHee OOBEKTUBEH),
94eM Te, YTO OompeAessitoT Mukpomup. [lomuepkHy emie pas, T00bIe 3aKOHBI, ONMCHIBAIOIINE
OTHOIIEHHSI MHUPA, BIIOJIHE MOXKHO CYMTATh OOBEKTHBHBIMH. Hano TOJNBKO yYHTHIBATH, YTO
OHM OIpeAETeHbl TOJBKO Ui Pa3HbIX YPOBHEM CII0)KHOCTH, DPEISLUOHHBI. AOCOIIOTHO
nepBUYeH, QyHIaMeHTalneH Tojapko Hain 3akoH.

Bricmne nocTtmkeHHs MCClieoBaTeNel - MpeNCcTaBUTENed TOYHBIX M €CTECTBEHHBIX
HayK B OTIPEICIICHUU TOTO, YTO BCE TeJla MMEIOT OOIIMe B3aUMOICHCTBUS HU3IINX YPOBHEH;
B TOM, YTO OHHM CMOTJIM HAaWTH W WCHOJB30BATh ITH OTHOIICHHWS, OOIIME Ui JIFOOBIX
MPOCTHIX KOHCTPYKIIUH, TEJ, MOJIENEH, JIJIsl peIIeHHs BCTAIOIINX TIepel HUMH 3a/1a4, OTCEKast
B CBOMX MOJEIsiX OoJiee CIIOKHBIE OTHOIICHUs. VlHaue HU Hayka, HU HaIlla [IMBUJIM3AINs HE
Morjia Obl CABUHYTHCSI B Pa3BUTHH, €CJIM YEPThI OKPYKAIOLIEro MUpa ObUIH Obl OECKOHEUHO
CJIO’KHBI U OTJIMYHBI IPYT OT Jpyra B JIFOOBIX IPOSBICHUSX.

Taxoke HET a0COJII0Ta MaTEMATUKH WM QU3UKUA — €CTh OOIIHOCTH (YHUBEPCATBHOCTD)
IPUPOJHBIX U, CIIEAOBATEIbHO, MAaTeMaTHYECKMX KOHCTPYKUUH. YHUBEPCalIbHOCT,
CIIEAYIOIIas U3 HBOJIOLUOHHOIO MEPapXMUYECKOro €JUHCTBA. MBI TakXke €€ 4acTb, U, YTO

€CTECTBCHHO, OTpaXacM B CBOUX Ha6J'II-OI[€HI/I$IX BCIO HCPAPXUIO.

3,Z[CCB HeO6XOI[I/IMO OCTAHOBUTLCS HAa BA)KHOM BOIIPOCC 00 OTHOIIEHUU Ha6moz[aTen>1,
CY6’BCKTa K BHCIIHHUM [JI1 HETO 00BEKTaM. Hrine CYIICCTBYIOHIUE TMPEACTABICHUA

YIPOILEHHO MoKa3aHbl Ha Pucynke 10.1.

COIIMAJIBHBIC

HaHpOTI/IB , B MMpeaACTaBJICHHUHA
3aKOHBI

ypOBHeﬁ CJIOZKHOCTH Harmero

o 3aKOHAa HaOJIro1aTeNb

MmpearojaaracTcsa HanOoJee

CJIO’KHOM CUCTEMOM, Ul KOTOPOM

Pucynok 10.1 Ilpussianoe uckiouenune HaGmonarens | anpuOpH OTIpE/ICIICHBI

13 OIMMCBhIBAEMBIX UM CHCTEM.

OTHOIIIEHUS MEHBIIEH CIO0KHOCTH

— W OTHOLICHUA «MHUKpOMHpaA», U TPEXMCPHOIO IMPOCTPAHCTBA — BPECMCHH, U 3aKOHOB
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npupofpl... Toraa cam HabmIOAATENb — YaCTh OMUCHIBAEMOTO MUPA, 3HAYUT, ONPEACTICHO U
€ro MOJIOKEHHE B HEepapXuu — O 4eM OyaeT roBoputbes aanee. OH — TOIBKO OJHWH M3
YpPOBHEH CJOXHOCTH, B O3TOM H COCTOMT BO3MOXHOCTh BBEICHUs HaOIIOAaTeNss B
ONHUCBHIBAEMYIO KapTUHY Mupa. BepHo u oOpaTHOEe — T€ BETUUYMHBI, KOTOPHIE OH BBOJUT TIPH
OTMCAaHUH PA3HBIX YPOBHEH, ONPEICISAIOT U YPOBEHD CIOKHOCTH CaMOTO HaONIOIATeNs, ero

MCCTO B MUPO3JaHNHU.

[IpuBeny HEKOTOPBIC OMPEICICHUS MPUYMHHOCTH, YaCTO MCIIOJIh3yeMbIe B MEXaHHUKE.
«Dopmyna emopozo 3axkona Hvlomona evipasxicaem npuHyun NPUYUHHOCMU KIACCUYECKOU
mexanuxu. Koopounamvl u ckopocmu mMamepuanvbHol Mo4YKU HenpepvleHO U OOHO3HAYHO
onpeoenstomcs epes ux 3Ha4eHus 6 MOMEHN 8peMeHU U 3a0aHHYIO CUTLY, Oeticm8yIouyio Ha
MamepuansbHylo mouxy.» *)%

Bonee pazBepHyTo ckazan 00 3ToMm DHIITENH: «/Juddepenyuanvhviti 3aKoH AGNAEMCS
Mmou eOUHCMEEHHOU (OpMOU NPUYUHHO2O OOBACHEHUS, KOMOpas MOdiCem HNOIHOCMbIO
V00811emBopsamb Co8pemMenn020 Qusuxa. fcnoe nonumarnue oupgepenyuarbHoco 3aKoHa
ecmb 00HO U3 Genudatuux O0yxoeuvix Oocmudicenuti Hotomona... Tonbko nepexoo «
paccmompenuro A61eHusl 3a OeCKOHeUHO Maoe epems (m. e. K ougpgepeHyuarbHomMy 3aKoHy)
noszseonun Heromony oame opmyauposxy, npucoonyio 01s onucaunusi a06020 0BUNCEHUSL. ..
Tax HotomoH npuién... K yCmaHo81eHUto 3HAMEHUMO020 3AKOHA OBUNCEHUSL:

Bexmop yckopenus X Macca = Bekmop cunol.

Dmo — yrnoamenm ceii MEXaHUKU U, NOJCANYIL, 6cell meopemuyeckoil gusuxu» *)>°

[IpencraBinenrie 00 uepapXuud OTHOUICHHH TO3BOJISIET MPOSICHUTH TOHATHE
npuurHHOCTH. HamoMmHto, kak ObUTO MOKa3aHo BhIe, B [1aBe 4, BTOpoii 3akoH HpioTOHA B
suge (4.2) — cnencreue ypoBHs cioxroctd °HM. B 5TOM ciiydae MOKHO YTOYHHUTH CIOBa
DHHIITEHHA TaK: y4YUThIBas MEPAPXMYHOCTH MOCTPOEHHUH YpOBHEH OTHOINEHMH, mis LI,
ompezeneHsl U AuddepeHnanbHoe ONucanue, U, YTO BaKHO, YIIOPSIA0YSHHOCTh (C YPOBHS
JK cm. TnaBy 4). DTO MO3BOMMIIO JENUTh €IMHYI0 BEIMYHHY HA CKOIb YIOJHO MAalble —
ocHoBa U depeHIINaTFHOTO UCUHUCTICHHS, TaK KaK €€ YacTH BCE PaBHO «3HAIOT» O CBOEM
pacnionoxenun Apyr 3a apyrom. Taxke onpenencHubie B M 3akonbl HproToHa aaror

BBIPAKCHUC UIA KOOPAWHAT B IMIPOCTPAHCTBEC 3+1 - B3aHMMOJCHCTBHUS (COCTOHHI/IC CI/ICTCMBI) B

%8 Dusuueckuil snyuxroneduyeckuii croapnv. 1987 2.
5 Diinwmerin A. Cobparnue nayunvlx mpyooe.
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TOYKE BpeMeHH o sBISIETCS OCHOBOM (ISl €0l BpEMEHHU 7)) COCTOSIHMSI CUCTEMBI B TOYKE
BpEMEHH 1y, M, IIOCIENOBATENbHO — U2, L3 U Tak jmanee, n oTHoweHUs ‘%I MOryT OBITH
MPEJCTAaBICHb B BHJIE CYMMbI IIOCIEIOBATEIbHBIX, CKOJIb YrOJAHO MaJbIX YacTeH,
CPaBHUMBIX MEXIy co0oil mo BenmuuunHaMm t. Torma ommcaHwe €IUHOTO IMPOIECCa MOXKET
OBITh TIPEJICTABJICHO B BUJIC IMOCIICIOBATEILHBIX YaCcTEH, KOTOPBIE MOYKHO CPAaBHUBATH U JIPYT
Cc IpyroM, u —uepe3 ty , C ApyruMu mpoueccamu, KOTOpPbIE€ MOKHO paccMaTpuBaTh IO
OTHEJBHOCTH, Ha3blBasgi paHHHE — MNPUYMHOM cleayromux. ToJabKO B 3TOM Ciydae

OMpeACIICHO TO, YTO MbI Ha3bIBAEM ITPUINHHOCTBIO.

Kak »xe ObIThb ¢ TeM (akToM K3 HAOIIOJAEHMH YTO NMPUYMHHO — CIIEJCTBEHHAs CBA3b
MIPOHM3BIBAET BCE B3aWMOOTHOIICHUS B MaKpoCKommdeckoM wMupe? Hampumep, ecim
paccmarpuBath ABWkKeHUE JIyHBI W 3emMiHM, TO Cuia TPUTSHKEHUsS (WM UCKPUBIICHHE
MMPOCTPAHCTBA -BPEMEHH) MOXET PacCMaTPUBATHCA KaK MPUYMHA, & TO, YTO MPOUCXOIUT
obparmenue Jlynbr Bokpyr 3emun - cienctBue. [loxoke Ha TO, 4TO TpeaIMeTaM BHYTPEHHE
MPUCYIIE TIOHATHE MPUINHHOCTH. A TPUYMHHOCTH TOTJIA OMpPEACNAeT BpPEMs, TMOCKOJIbKY
pasnuuue MpUYMHA — CJEICTBUE, OJHO BIIEpEIU JPYroro, MoXoke U 3aJaeT HeoOpaTHUMbIN
X0 BpeMeHH... Pazbepy 310 moapoOHee. YenoBek ckaTWil KaMEeHb M UM 3aKpbLi MeLepy.
[IpuunHa — KamMeHb y BXOJa, CJIEICTBUE — Maxalpoj Tylda He 3aiie3. 31eCh BPOJE €CTh
TOYHOE pa3JielIeHne MPUYHUHBI U BBITEKAIOIero u3 Hero ciueacteus. Ho ecnu pazobpatscs, TO
MIPOM30LLIO CIIEAYIoIIee — BblieJIeHHe OJHOTO (TOAXOMAAINEro MOoJl BXOJ B Mellepy) KaMHs
u3 npouux. [lepekaTbiBanue ero B onpejiesieHHOe, BbIIeJIeHHOE CPEIU APYTUX MECTO (BXO[
B memepy). Takum oOpa3om, M pa3Mepbl KaMHs, U €ro IepeKaTblBaHHE MPHOOpPETaIoT
CBOWCTBO HOBOTO YPOBHS CIOKHOCTH — 83 u naxke 2M. (cm. ImaBer 3 u 11).

Ecnu xameHb caMm ckaTuics, TO MPUYHMHA, BpoJe Obl €ro MOJOXKEHHE Ha Tope U, Kak
ciencTBHe, ero najaeHue. Ho CKoJbKO TPUIUIMOHOB KaMHEW CKATUIIOCh 3@ UCTOPUIO 3€MJIIU C
rop HWXKE U BO3HECEHO BBINIE B Ipoliecce ropoodpazoBaHusi? ITO MpocTo (PIyKTyaluu B
MpolLiecce CYIIECTBOBAHUS reojiorndeckux obonouek. Torma kak mo0oe paccMoTpeHue
OIpEIENEHHBIX KAMHEN ITPUITHCHIBAET CUCTEME «KaMeHb- 3eMis» ypoBeHb 2°U (cm. [maBy
12) — Hawano, TeYeHHE BBIJCICHHOTO CPEIH APYrHX MpoIlecca, BO3MOXHO, MOJEIb €ro.
Habmronatens B 11000M ciydae BO3ACUCTBYET Ha BUIUMYIO MM CHCTEMY HE TOJBKO B
MHUKPOMHpPE, HO BCETJIa, pa3 €ro ONMCaHNE OKPYKAIOIIEro MUPa — CYThb YPOBEHb CIOKHOCTHU

254 Hamero 3akona (I'maBa 11) M MmoO>TOMy HCIONB3yeT OTHOIIEHHS 3TOTO YPOBHS.
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[IpunuceiBaeT eMy HauyalbHbIE W TpaHUYHbIE yclIOBHA. Bmopouem, 00 3TOM MHOTO
TOBOPUJIOCH BBIIIIE.

Jlasxe MBICIIEHHBIM ONBIT (S0JI0KO MPUTATMBAETCA K 3eMiie — NpUYMHA, MaJaeT Ha
HeroTona - cienctBue) moapa3symMeBaeT MO3r, 0O0pabaThIBAOMIMK  KOJMPOBAHHYIO
nHpOpMAIHIO O Bece, 3emile, BEICOTE JepeBa U mpodee. M Tem Oosiee B MBICICHHBIX WA
peanbHBIX (TOTPSICIIN JEPEBO - SIOJIOKO YIaio) OMBITAX €CTh MOMEHT MX Hadalla, yCIOBUS UX
npoBenenusi. Ho Bexp HU s0JI0K0, HI KAMEHb HUYETO HE 3HAIOT MPO TPAHUYHBIC YCIOBUS U
HE 3HaKOMbI ¢ HpIOTOHOM.

N omnare Hamo mNOMYEPKHYTh, HE TOJBKO 4YeloBeK (HaOomarens) mpeolOpasyeT
(baykTyanuu 0ojiee HU3KOTO YPOBHS B OTHOIIEHHUS CBOEro, 00Jiee BBHICOKOTO, pa3leiss MX
Ha npuuuHy (paHee) u cienctBue (mosngHee). Hampumep, rpaButanus coOpana raso-
MBIJIEBOE 00JIaK0 B 3BE3/y. JTO MPHUYMHA, TIOTOMY YTO Jlajiee TOSBISIETCS IOHATHE pa3Mepa,
paccTosiHU (He UMEoIee CMBICTIa B Pa3pekeHHOM obiake), - Oosiee OiM3Kue Ipyr K Apyry
sapa BOJOpPOJAA B IIEHTPE MOJIOJOW 3BE3JbI CIHMBAIOTCSA C BBIJCICHHEM JHEPTUH, a B
000J104Kax 3Be3/Ibl TOJBKO HArpeBaIOTCs — MOJIY4Y€HAa OOBbEKTHUBHAS Pa3HUIA B PACCTOSHUAX
— B OJJHOM MECTE - JJIsl CHHTE3a, B APYroM — JJIsl HarpeBa, U 3TO pa3zelieHue, YCIOKHEHHE -
CIIEJICTBHE.

Eme pa3 BepHych K PacCCMOTPEHHUIO OTHOIIEHUH ypoBHell Hike 8E | i KOTOpHIX HET
HE TOJIbKO TEUEHHUs BPEMEHH, HO U HE OMPEJIEICHO TPEeXMEpPHOe MpoCTpaHCTBO. [IpuBbIuHOE
MOHATHE TNPUYMHHOCTH B 3TOM CJIydae OTCYTCTBYET — HEBO3MOXHO MOCIEA0BATEIHHO
Pa3OKUTh CIUIIKOM MPOCTOE B3aMMOJECUCTBUE MO MOMEHTaM BpeMeHHu. Kaxercs, 4yTo 310
HE Tak, HampuMmep, /Ui pacraja HeHUTpoHa Bpoje Obl €cTh NMPUYMHA — SJIEPHAS pPEaKIusl.
MO3KHO pPEerucTpupoBaTh HAayalo W Pe3yibTaT 3TOTO Ipoliecca B BHUJE JCTEKTHPYEMBIX
MPOTOHA, DJEKTPOHA U, €CIM yhacTcs, HelTpuHo. PazBe 3T0 He sBHas NPUYUHHO —
ciencTBeHHas cBsA3b? Jla, HO HAJO Y4YUTHIBATh, YTO HAUYal0 MPOM3OILIO B XHUMHYECKOM
BEIIECTBE, TJIe HAXOAUTCA HEUTPOH, U pe3yabTaT pacnaja 3a(UKCUpOBaH B JIETEKTOPE, TOXKE
MakpoCKonuueckoM npubdope. CpaBHUBAIOTCS CJIOKHAS CUCTEMa BEIECTBa J0 U3IY4YCHUS U
nocie, M JAETEKTOp - J0 PEerucTpaly YacTHIl M Tocie. ODTUM CJIOXHBIM CHCTEMam
NPUHAIEKAT XapaKTePUCTHKH 0ojiee BBICOKOTO YPOBHSI - MECTO W BpeMs, a, 3HAuuT,
IpUYMHA U CIIEJCTBHE, Ha KOTOpBIE IMPOELUPYIOTCS YCIOBHsS HEUTpOHHOro pacmana. U1
BpeMsl, U MPUUMHHO — CJICJCTBEHHBIN MOPSAOK — CYTh CIEJCTBHS CYIIECTBOBAHHUS Pa3HBIX

ypOBHCfI CJIOKHOCTH, TO €CTb UMCIOT pCHﬂHHOHHBIﬁ XapakTep.
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bonee sCHBIM  CTaHOBUTCA MOHATUE JAeTepMUHM3MA. <«Mup ynpaensemcs
0emepMUHUSMOM (UTU HAXOOUMCSL NOO G1ACMbI0 OeMEPMUHUZMA), eClU U MOJIbKO eCliu npu
MOYHO 3A0AHHOM NONONCEHUU 0ell 8 MOMeHm epemeHu t, nonosicenue oen 6 oanvHetiuiem
VCMAHOBNeHO  3aKOHamu  npupoovl. Ilowamue Oemepmunuzma mecHo C6A3AHO  C
npuyunnocmoio. « Popma, 6 KOMOpPol 8 MeXaHuke pearusyemcs NPUIUHHOCIb, HA3bIBAENICSL
MEXAHUCUYECKUM U TANAACOECKUM OemepMuHuzmom» *)%°

Cam Jlamnac ckaszall Tak: «...Mbl OOJHCHbI pACCMAMPUBAMb HACMOAWEe COCMOAHUE
8CeNIeHHOLL KaK cleocmsue ee npeovloyue20 COCMOSIHUS U KaK NPUYUHY NOCLe0VIOue2o. »
Bropoi#t 3akoH HproTOoHa mpencraBisieTcs ypaBHEHHUEM B IPOCTBIX IPOU3BOJHBIX BTOPOTO
THIIA, 3HAYUT, IMEET CIMHCTBEHHOE PEIICHHUE NMPH HaYaIbHBIX YCIOBHSIX. TakuM o0pazom, B
Halllell BCEeJIEHHOM Bee Mpeonpe/eNeHo (ecin ee ONMChIBaTh 3aKOHaMu ypoBHs °H -!).

Opnako, Takke, KaK W MPHYUHHOCTH, JICTEPMHHH3M - CICICTBUEC OIPEACICHHBIX
ypoBHeii — °M, '°K... Torma JeTepMHMHH3M TakkKe pEISlMOHEH — 3aBUCHT OT 3a/]a4H, C
KOTOPOM MBI paccMaTpuBaeM 3T ypoBHH. — cM. Puc. 10.2

MpbI NPUBBIKIN, YTO 3aKOHBI HMPUPOJIBI UMEIOT JETEPMHHHCTUYECKUI Xapakrep. Kak
CIIEICTBUE —OTCYTCTBUE B MHpE IO HacTosuiemMy HoBoro. Eme pa3 mporutupyro Jlamnaca -
«BceobveMIIOUee SHAHUEe NPOULLO20 00y clasIusaem 6ceobvemaouee 3Hanue 6yoywezo». B
3TOM clly4ae BC€, YTO MPOUCXOJUT, €CTh MEPErpymnmnupoBKa B IPOCTPAHCTBE YACTHIL,
COTJIaCHO BEUHBIM 3aKOHaM. bynayinee oAHO3HAYHO OTpa)kaeT MPOLILIOEe, MPUHLUUIUAIBHON

pasHUllbl MCXKIAY 3HAYCHUAMH t HET, TO €CThb HCT HHU IPOILIOIro, HH 6y,Hy1_I_ICFO. Ecmu

I TpunyunuaneHas Henpeockasyemocms
(HeceoOUMOCmb CUCmeM K aniaco8CKOMY
OemepMenu3My) — NosieneHUe C80O0OHBIX
napamempos 8 ONUCAHUU BbICOKUX YPOGHell -
0uU0NI02UYeCK020, COYUATLHOZO.

YpoBeHb
JATIIaCOBCKOIO

JETePMHUHH3MA
2 b 3JB

Mukpomup, omnouieHus Hec600UMbl K

JIANIACOBCKOMY OemepMUHUSMY - Hanpumep,

60IHOBAS PYHKYUSL 8 CLOACHOCTU NPOCMPAHCMEA

3+1 npunumaem 6ud |b 1| ¢ sepoamuocmoio |cy|?

207 YpOBHH C/105KHOCTH

Pucynok 10.2. YpoBeHb JamiacoOBCKOrO IETEPMHUHH3MA M HEOIMPEICICHHOCTh /ISl HEero OMUCAHHM
0oIree CIIOKHBIX U MEHEE CIIOKHBIX YPOBHEH OTHOIICHHIA.

a6CTparI/IpOBaTBCH OT TIOHATHH NpoCTpaHCTBa — BPEMCHHU, TO ACTCPMHUHU3M — 3ITO

OJHO3HAYHOC MATEMAaTUYCCKOC OIIPECACICHUC 0oJiee CII0KHOH CHUCTEMBbI OTHOIICHHM qucpes

80 usuueckuii snyuxnoneduueckuii cnoapnv. 1987 2.
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OTHOIICHHUSI MEHEE CJIOKHOW U BO3HHUKAIONIMEe CBOOOJHBIC Tmapamerpel. Ho Torma
KBaHTOBOMEXaHHueckoe ypaBHeHue Ilpenunrepa — 3amedaresbHBIA MPUMEpP CaMOTO
JNETEPMUHUPOBAHHOTO OTIMCAHUSI B3aUMOJICHCTBUNA. A TO, YTO €ro MapaMeTpbl U Pe3yJIbTaThl
MPUHIUNKAAIGHO HE CBOJAMMBI K TPUBBIYHOMY HaM MPOCTPAHCTBEHHO — BPEMEHHOMY
KOHTHHYyMY (MEHEe CIJIOXKHBI) — 3TO MPOoOJIeMbl HAOIIOATENs, PEIlaeMbie C IMOMOIIBIO
CJIIOKHBIX MaTEMAaTUYECKUX KOHCTPYKIUW M JOMOJHHUTENIBHBIX MPEACTABICHUIX O WX
rapameTpax, 0 4YeM FOBOPUJIOCH B MIPEIBIAYIICH TiiaBe.

[IpencraBieHue o ONMMCAaHUAX PA3HBIX CUCTEM JaeT pUCyHOK 7.1, I'nmaBbl 7. DnemMeHTsI
crpaBa TMOJYMHEHBl OTHOIICHUSIM PA3HOM CIIOKHOCTH, TOT/Aa Kak JUIs AJIEMEHTOB CJIeBa
BHHU3Y OECCMBICIICHHBI Ja)K€ OIMUCAHUS YPOBHS TPEXMEPHOTO MpOCTpaHCcTBa. I Kaxaoro
W3 YPOBHEH CIIOKHOCTA BO3MOXHO BIIOJHE JETEPMUHHCTHYECKOE OIHMCAaHWE — B €ro
napamerpax. [Ipu sTomM ecnu HaOIIOAATENh OMEPUPYET TOJIHKO B3aMMOJICHCTBHUSIMU ITOTO
YPOBHS, TO OH HE MOXET IOJIYYHUTh JaHHBIC B MPUBBIYHBIX JIJI1 HETO OTHONICHUSIX BBICIIAX
ypoBHeit — TI'C2. *)%! TIpu onucannu ¢ Gonee BBICOKOTO YpOBHS BO3HMKArOT — o TI'C, -
CBOOOJHBIEC MapaMeTpbl M MPHUHIMIIMAIBLHO Hempeackazyemble (HeAeTepMHUHHCTUYECKHUE)
OTHCAHHUs, B YACTHOCTH, Xa0C.

Hemon Jlammaca, OTCHEKUBAIOIIMA W NPOCYUTHIBAIONIUNA  B3aMMOJICUCTBUSA
MaKpOCKOIMYECKUX TeJ, KaK CyMMY MaTepHUaIbHBIX TOUEK, OKaKETCS OUEHb YJHUBJIEH TOMY,
YTO peaibHOE TMOJIOKEHUE YacTull Oy[eT OINUCHIBATHCS elle OJHUM [apaMeTpoM —
sHTponued S. J[eMOH, 0O0NafaroIUii CIOKHOCTBIO HE HMXKE 10-2g YBUIUT, Kak oOrmas
KapTHUHA TOJIOKEHUS YacTUI[ M3MEHSIOTCS, Kak OyITO UX pacTacKMBaeT HeKas
JOTIOTHUTENbHAS «cuiiay. [Ipu stom, dokycupys B3rJIsA Ha B3aMMOACUCTBUSIX OTAEIBHBIX
4acTUILl — ypoBeHb *M, OH yBUUT TOYHOE BHIIOJIHEHUE 3aK0HOB Hpl0TOHA.

Ecsu ke n1eMoH Oy/ieT ellle 60/iee BHUMaTeJieH (ero ypoBeHb 6yzeT 6osbiie 10K),
TO A/l Hero OyJieT CyllecTBOBAaTb OTJIMYME OTJeJbHbIX YacTell MaTepUasbHbIX TeJl
Jpyr OT Apyra, UX HECUMMETPUYHOCTb NPH pPa3HbIX B3aUMOJEWCTBUSAX, MOJYYUAT
OTJIMYUS Pe3yJIbTaTOB pPa3HbIX B3aUMOJEWCTBUN NPHU pasHbIX HaYaJbHBIX YCJIOBUSX
(TeMnepaTypbl, Macchl ¥ npoyee). B pe3ysibTaTe OH YBUJAUT U KJIOYKOBATOCTb 06JIaKOB

BOAOpOaa, U 3Be3znoo6pa3013a1-11/1e, U CUHTE3 TSHKEJIbIX XUMHUYECKHUX 3JIEMEeHTOB. TOIbKO

81 Hanpumep, npunyunuanvno HeG03MOJICHO CO  CHOJICHOCMIU —MAMEPUAIbholx mouek °3  oamo

OdemepMunUcmuyeckue npeocKasaHus noeedeHusi cucmem OUONOSUYECKO20 UMU COYUANLHO20 YPOGHA — NO
re2.
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CBECTHM 3TO K B3aMMOJICHCTBUAM BTOPOro 3aKkOHa HbIOTOHA M J1a’ke C SHTPOIUEH, OH HUKAK
HE CMOXET. 3aMedy eIlle, YTO B TAKOM Cllyyae pa3juyHble COCTOSHUS PAacCMaTPUBAEMBIX
CUCTEM OKa3bIBAIOTCS HEIKBHUBAJICHTHBIMH JPYT IpYyry (4To pa3dmpanoch B Mpeabaylnel
riaBe). JleMoH OyneT 3HaTh O MUPE JI0 ONPEICIICHHOTO YPOBHS CIIOKHOCTH — HaIpuMep, 10
00pa30BaHUs OTJCIBLHBIX 00JIAKOB BOIOPOIA (110 KIIOYKOBATOCTH), U MUPE C OTHOIICHUSIMU C
OOJIBIICH CIIOKHOCTH, - KOTJIa TIOWJIET U 3Be37000pa3oBaHue. DTUM CaMBIM OIPEICIISIOTCS
HavyaJbHbIE MMAapaMeTphl I JalbHEHnIen peanu3zanuu Hamiero 3akoHa wid, 1o Apyromy,

BpeMeHHas Touka orcyera. [Iponuioe u Oyayiiee Toraa HeAKBUBAJICHTHBI.

I'naga 11 UHdopManusa U 6UOIOTUA

IlouaTue OHMOJIOrUTYECKOM 9BOJIFOIIMH KaK OCHOBHOT'O M€XaHHM3Ma BO3HUMKHOBCHUA

*)62
BCEro pa3HooOpa3us *KUBBIX CUCTEM, ObLIO BBeneHO emle B cepeaune XIX Beka. [Ipuunna
IMPUHATHA €0 HAYYHBIM COO6H.[€CTBOM — B UETKOM, IIPOBEPSACMOM Ha OIILITC MPEACTABIICHUU
0 €CTECTBEHHOM OTOOpE, XOPOIIIO OOBSICHSIONIEM U CYIIECTBYIOIIEE Pa3HOOOpa3ue KU3HH, 1
Mporiecchl u3MeHeHus 0osiee paHHUX GpopM. IMEHHO CyliecTBOBaHUE €CTECTBEHHOTO 0TOOpa
OTJIMYaeT OHOJOTHMYECKYIO0 HBOJIIOLMIO OT MOMBITOK OOOCHOBATH BCEOOUIYIO HBOJIIOLMIO
«KOCHOI» MatepuH. [leficTBuTENbHO, BpoAe Obl HAKOIIJICHHBIE (DAKTHI €CTECTBEHHBIX HAYK, B
YaCTHOCTH KOCMOJIOTHUH, CBHIETEIBCTBYIOT O IOCTENIEHHOM YCJIOKHEHUU HE TOJBKO KUBBIX
CylIecTB, HO U 0oJjiee MpOCThIX GopM cTpoeHus BemecTBa. OIHAKO HUYETO MOXO0XKEro Ha
JIBUKYIIYIO CHIIy OTOOpa HU B (pU3MKE, HM B XMMHH HET, €Clid, KOHEYHO, HE BBOJUTH
BUTAJIN3M, JIOOMMOE B CPEIHEBEKOBbE MOHSATHE MPOHU3BIBAIOIICH BCE JKM3HEHHOW CHIIBI.
[IpencraBnsercst gaxe, 4YTO €CTh OTIEIBHO — pa3BUTHE (3aJI0)K€HHOE ¢ BoJbIIOro B3phIBa)
AIIEMEHTAPHBIX YaCTUIl B CJOXHBIE DJIEMEHTBl, @ C KAaKOro —TO MOMEHTa, OTIEIbHO,
CylIlecTByeT H3BecTHas Ouoiormdeckas osBoionus. Jlagee Oyaer mMoka3aHO, UTO
MIPEJICTAaBJICHUS] O HEepapXuu CIOXKHOCTH, peanu3anuu Haiiero 3akoHa, JDOCTaTOYHBI ISt
OOBSICHEHUS HE TOJNbKO (OPMUPOBAHUS OTHOIIEHUN OoJiee HU3BKUX YPOBHEH, HO H

6I/IOJ'IOFI/I‘-ICCKI/IX, U COIlMaIbHBIX. Pazanuue B (I)OpMaX 9BOJIIOLIMU MCKAY HUMU 00BsICHICTCS

0COOEHHOCTSMH HOBBIX OTHOIIICHUM.

82 mepmun s6ontoyus 30eco u danee Gyoem uchonb306amvcs Kak nousmue, onucannoe 6 I'nase 7
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Utak, cucTeMa CIELYIOIIETO PAcCMATPMBAEMOTO YpOBHs, M NOJDKHA pasnMyarh M
CpaBHMBAaTbh U3MEHEHUS B CJIO€ BPEMEHH 17 yXe LenbIX KOMIUIEKCOB cucteM. Ee mapamerp,
KOTOPBIM JIOJDKEH «3allOMUHATh» U3MEHEHUs, Haubosiee OJIM30K K TOMY, YTO Mbl Ha3bIBaeM
nHpopmanueid. Cpazy ykaxy, YTO 3a MOCIEeIHHE NeciaTuieTus (opmMa W colepKaHHe
MOHATUSL «MH(POpMAIMsA» TaK CHWIBHO MEHsSUIach, YTO Bpoje Obl HEOOXOJMMO CAeaTh
00JIBIIIOE OTCTYIUIGHHWE, HAauaB C pAacCMOTPEHHsS aTpUOYTHBHOHN (CBOMCTBEHHOW BCEM
cucteMaMm) M (DyHKIIMOHAJbHOM (CBOMCTBEHHOM TOJBKO CaMOOPraHU3YIOUIUMCSI CHCTEMaM)
KoHUenuuu nHopmanuu. Ho He cTouT 37ech 3TOro AenaTh, Tak Kak B MPEIbIAYIIEH I1aBe
MoapoOHO pa3dupanach OTHOCHUTEIBHOCTh pa3HUIBI (U3UYECKUX UM 0O0JIee CIIOKHBIX
otHomeHuid. Toraa nHpopManus cama SBISETCS XapaKTEPUCTUKOMN OIMpPENEIeHHOIO YPOBHS
CIIOXHOCTH. B 5TOM ciydae nydme Bcero moaxomuT ompenenenue Iempu Kacrtiepa®:
«Hngopmayus ecmov 3anoMHEHHbIN 86100P 00HO20 8APUAHMA U3 HECKOILKUX BO3MOICHBIX U
PABHONPABHBIX». DTO ONPENEIIEHNE MPAKTUYECKU MOBTOPSET TO, YTO TOBOPUJIOCH paHEe O
YPOBHSX CJI0O)KHOCTH, TOJIBKO HaJ0 T0OABUTh, UTO JJISl HBOJIIOLIMU BHIOOP (U3 paBHONPABHBIX,
TaK CcKa3aTb, CHMMETPUYHBIX BapUaHTOB) BO3MOXKEH TOJBKO NPH YBEIHMUEHHH CIIOKHOCTH,
KOTI'Jla CHUMMETpUS BApUAHTOB HAPYILIAETCSL.

Bo3Bpamasce K OnuMcaHui0 HOBOTO MH(GOPMALIMOHHOTO YPOBHS, HAJIO 3aMETUTh, YTO
m000€ MOJIydeHHE [aHHBIX, <BBIJICJICHHBIX M3 BCEX BO3MOJKHBIX», BCErja IMPHUBOAMUT K
HAKOIUICHUIO MH(POPMALIMH, STOT HOBBIM NapaMeTp yBEJIUYMBaETCs M0 BpeMeHu {7 B 1r000M
Cilydae — M KOT/Ia €CTh YCJIOBHS M YCIOKHEHUS, U ynpouleHus. B crnoxknoctu 12M Bee, naxe
HECBSI3aHHbIE JPYr C JpyromM IpoLEcChl, Jaxke€ IpolLecchl ae3opraHu3anuu ((pakTel
OMOJIOTUYECKON CMEpPTH, HallpuUMep), MPUBOAT K HAKOIUIEHUIO HH(OPMALMU U MOTYT ObITh
BBICTPOEHBI 10 HOHATHIM «IPOILIOE» — MEHEee pa3BUTas CUCTeMa (CHUCTeMa C MeHbIleH
uHpopmanueit) u «oyayuiee» - Ooyiee pa3BuTas cucreMa (HaKomuBILas HH(GOPMAIIHUIO).

Bosee Toro, mis yposHs ?M (4 BbILIE) MPOILIOE CYNIIECTBYET I JHOOOI0 MOMEHTA
COOTBETCTBYIOLIETO CJIosl BpeMeHM ly. JleficTBUTENbHO, B 3TOM ciydae MOJpa3ymMeBaeTCs
CpaBHEHHE pPe3yJbTaTOB HAKOIUIEHHs MH(OpPMaIUM B pa3HbIX cucTeMax (oObekTax). Jaxe
¢banykTyanusaM (MakpOCKONIMYECKUX YpPOBHEH) BO3MOXHO B 3TOM Cllydae IpUIIUCATS,
HaIpuMep, NOPSAA0K UX MOSBIEHUS, BBICTPOUTH T€ WIM UHBIE BEJIMYMHBI 110 MOSIBICHUIO IPYT

OTHOCUTCIIBHO Opyra, — BCC 3TO I/IH(l)OpMaIII/Iﬂ, KOTOpass COXPAHMTCH, JaXXC Koraa camMa

83 w3 knueu «Bosnuxnoeenue buonozuyeckoti opeanusayuuy M. 1964
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(uyKTyaluus MCYE3HET, HE OCTaBMB ciieaa. KonumdecTBo maHHBIX ?M B pasHble MOMEHTHI
CpaBHUBAETCA JpYr C JPYromM, M IOMEYAeTCs OTHOCHUTEIILHO MEHbIIee WM OoJbliee
KOJIMYECTBO HMH(OPMAIMK, TO €CTh OJM3KOE Npomrioe (MM HacTOAIIee) — JAIeKoe
IIPOLLIOE.

BaxxHpIM oTiIMUMEM NapaMeTpPOB HOBOI'O YpPOBHS SIBJISIETCS TO, YTO HAKOIUJICHHUIO
pa3HbIX OTJIMYMN CTABUTCA B COOTBETCTBUE ONpEIC/ICHHAas (KOHEYHOE MHOYECTBO)
BEJIMYMHA - KOJI, UM MOXET OBbITh, HAIpUMeEp, ONpeaeTeHHbI Habop Mosekyna. Torma
BO3MOYKHO W3MEHEHHE HE BCEM CHCTEMBI OTHOIICHWI, a TOM €€ YacTH, UYTO OTBEUaeT 3a
HakomieHne uHpopmanuu - WHGOPMAIMOHHOTO KOJa, HaKalJuBaeTcs HHPOpManus -
ycnoxHsiercs koA. Ko (reHeTudeckuii) B JaHHOM cilydae — HOBBIA MapameTp, MpuIaroIini
JI0 3TOTO HE BBIJEJIEHHBIM OPraHUYECKUM MOJIEKYJaM HOBOE€ 3HA4€HHE, [0 KOTOPOMY OHU
MOTYT CBSI3BIBATHCS OTpeieieHHbIM o0pa3oM (cunTe3 Oenka mo JIHK), co3maBath Hy»)HBIE
JUIST KJIETKH Oenku 0e3 Bcex mepedopa KaXKIelii pa3 BCEX BO3MOXKHBIX COCIUHEHHM
AMUHOKHCIIOT, 0€3 MPOXOKIEHUS BCero 3BOJTIOIMOHHOIO MyTH. Torna oTHOIIEHUS! HOBOTO
YpOBHS TMpEACTaBUMBI B BHJE CHUCTEMbl JIBYX 4YacTel - «HOBOI», COOCTBEHHO
MHOOPMALIMOHHOW  YaCTH U «CTapoW», MPEObIIyHIero  XHMHUYECKOTro  ypOBHS,
obecrnieunBaroleii ee cyniecTBoBaHue (OEIKOBBIX MOJIEKYJ, UX CTPYKTYP, MIYCTh U CIOXKHBIX,
Ho He cymectBytomux 0e3 koma JIHK m PHK). bnaromapst mapamerpy wuHbopmaruu
YCIIO)KHEHHE 3/1eCh OTOPBAHO OT M3MEHEHHMH BCeX OTHOUICHWM MpPEbIIyLIUX YpOBHEH, He
CBSI3aHO C HUMH, TaK CKa3aTb, MAJIOMHEPLUHOHHO.

[TosicHiO, YTO MOHUMAaeTcs MOJA MallOMHepUUMOHHOCThIO. [lepeGop BapuaHToB, H3
KOTOpPBIX MOTYT OBITh COCTaBJEHBI 0OJiee CIIOKHBIE CTPYKTYpbl, TpeOyeT OoJbiioe
KOJIMYECTBO B3aMMOJICHCTBUI (3aHUMaeT ompeaencHHOe Bpems). Tak, mpeBpalleHue
BOJIOpPOJIa B HEJPax 3BE3]] B THKENBIE AJIEMEHTHI MpoLecc AOITUi, TpeOyromuii Kojuiamnca
BOJIOPOJTHOTO 00JIaKa, MPOXOXKICHHS BCETO IMKJIA POXKICHHS M CMEPTH 3BE3]l U TaK Jajee.
OO6pazoBanue 0oJiee CIIOKHBIX XUMHUYECKMX MOJIEKYJ B YCJIOBHSX, HalpUMep, IUIaHETHI
36MHOT0 THUIA, TOKE 3aHMMAeT BpeMs Nopsika Mujuiap/aa jiet. Ho ecian Ha onpeneneHHOM
YPOBHE CJIOXKHOCTU TMOSBIseTCss WHGOPMAIMOHHBIN koA (Moiekymnspubii, depes JHK,
PHK), T0 cxopocTs u3MeHeHHii pacteT. B sTOM ciydae He Hamo *kAaTh, MOKAa Ha BCEX
ydacTKax KOCMHYECKOTO MPOCTPAHCTBA WM OTAEJIbHOW IJIAHEThl BEIIECTBA MPOUIYT BCIO
LIETIOYKY MpEBpaAlIEHUM, MPUBOSILIYIO K CIOXHBIM YTJIEPOJHBIM MoJiekynam. bonee toro,

HOBBIC UBMCHCHUS Y KUBBIX CYIICCTB UAYT BCCTO JIUIIb 3aMEHOM HUJIH IIO68.BKOI>1 HCCKOJbKHUX
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aToMOB B ToM miu uHOM Mouiekyne JIHK, a He co3gaHumemM KoJa HOBOTO OpraHm3Ma «OT
HYJIS».

OTO NPUBOAMT K TOMY, YTO MOKHO OTHOCHTEIBHO OBICTPO C€O31aBaTh OOJIBIIOE
KOJMYECTBO  BCEBO3MOXHBIX ~ KOMOMHAIMM  XMMMYECKHX  JJIEMEHTOB,  BO3HHUKAET
BO3MOJKHOCTh TOJYYHUTh OOJBIIOE YHCIO HOCHUTENEH KoJa — COOCTBEHHO OMOJIOTHYECKUX
OpraHU3MOB, CYILECTBOBAHUE KOTOPBIX, — YCIEIIHOE WJIM HET, B CBOI OYEpelb JacT
ClIeyIolle U3MEHEHUs Koja. B pesynbraTe naxe caMpble MIPUMHUTHBHBIE OPraHU3MbI OYEHb
OBICTPO, OTHOCHUTEIBHO T€OJIOTUYECKHMX BpPEMEH, MOTYT H3MEHHUTh XHMHUYECKHUH COCTaB
MOBEPXHOCTHU II€JION IJIaHEThl, HapUMep, co3JaB KUciIopoaHyto arMmocdepy 3emnu. JJTHK
OpraHM3sMa — MOJIEKYJISIPHOE BOIUIOUIEHHE TMOHSATUS KOJUPOBAaHHOW HWH{OpMaumHu,
HAKOIUICHHON ¥ OTCOPTHUPOBAHHON ThICAYaMU U ThICSYaMU TPEIKOB.

OTHOIIEHUSI 3TOr0 YPOBHSI HpPUOOpETarOT TOoKe HEOoObIYHbINM BuI. Ecnu panbiie
TOBOPWJIOCH O CHCTEMax MaTepUalbHBIX TOYEK, UX U3MEHEHUSX, TO celyac 3TO HE TOJIbKO
MOJIEKYJIBI U HE TOJIbKO OHOJOTHYECKUH OOBEKT, Hamo roBoputh o cucreme JJHK —
opranusm. Jlyist 6ojiee CIOKHBIX OpPraHW3MOB CTOWT HaszBaTh cuctemy kak JIHK - «ocobm
NOMYJISIMUA B OKpYXKarolien cpeae» wiu, kopoue, - cucrema JHK/monmyasiuusi. Torma
cnoxknocth JIHK pacrer ¢ uameHenuem u 3akperieHueM U3MEHEHHI OpraHu3MOoB (B 00I1IemM
ciiydae, B TOMYJSAIHMM) TIOJ BO3ACHCTBHEM OKpYKaromien cpenbl. OpranusM (MOMyJIsIins)
Torna dopma peanusanuu yposas 2M, JIHK — conepxanue. *) 84

Urak, Omaromaps ~ MaJOMHEPLMOHHOMY  MEXaHU3MY  M3MEHYMBOCTH  H
HAaCJEACTBEHHOCTH YCIIOKHEHHE YycKopuioch. Kak ciiencTtBue, BO3HHMKIA €1IE€ OJHA
0COOEHHOCTh, KOTOPOM He ObLJIO Ha 00jiee HU3KUX YPOBHSX CIIOKHOCTH — M30BITOYHOCTH
OTHOIIEHUI 00Jiee BHICOKOTO YpOBHS. BO3HHKAET OTHOCUTEIBHBIA HEJOCTATOK MOIXOSIINX
BEIIECTB HU3KUX YpPOBHEH, Ha KOTOPBIX MOXHO cTpouTh cuctemy JHK/momymsums,
HEJIOCTaTOK PECYpPCOB, - BCE, UYTO €CTh, UCIOJb3YETCS IJIA MPEBPALLCHUS dYepe3 KOJIbl B
HOBBIE O€JIKH, B KJIETKH, TO €CTh K POCTY Opranu3moB. ¥Yaaunas cucrema JIHK/momymsius
IPUBOJAUT K TOMY, YTO OCOOEH OKa3bIBaeTCs MHOTO, MX YHUCIO OTHOCUTENIBHO OBICTPO
(Onmarogaps  MaJOMHEPIMOHHOCTH)  yBelWuWBaeTcs. Kak  clencTBue,  BO3HUKAeT

KOHKYPECHIUS OMoJIOrnYecKux 00OBbEKTOB 3a PECYypCHI.

4

€ 9M0O20 YPOoBHS 00PA3VIOMCA NOHAMUSL POPMbBL U COOEPIUCAHUS, MAKICe KAK U «Dosee pazeumas — meHee
pazeumasn cucmemay. Toavbko ¢ 3M020 YPOGHA MOJICHO HNPUNUCLIBAMb dMU NOHAMUA Oojnee NpOCmbIM
omuouweHuam «usuueckozon mupa—no TI'CI.
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Y JHK, kak uH(GOpPMAIMOHHON 4YacTH CHCTEMBI, JHEPreTHYECKUX U BOOOIIE
PECYPCHBIX TIPOOIeM HET - MeTa0OIM3M KJIETKH, OOMEH BEIIECTB OpraHu3Ma 00eCIeunBaOT
ee cymectBoBanue. C pecypCHBIMU TpPOOIEMaMH CTAJIKUBACTCS JIPyrasi 9acTh CHUCTEMBI —
nonyssinusi. OO0patHasi CBA3b ¢ MH(POPMALMOHHON YacThI0 00ECIEYMBACTCS MEXaHH3MOM,
CBSI3aHHBIM C YHHUYTOXXCHHUEM 0cO0ei 1 HAa3bIBACTCS €CTeCTBEHHbIM 0TOOPOM.

Hamo 0co6o oTMeTHTB, YTO MPHUBBIYHOE OOBSICHEHHE BIMSHUS 0TOOPA, OKa3bIBAeTC,
TaK cKa3aTb, nepeBepHyThIM. He oTOop oOyciaBiuBaeT OMOJIOTMYECKYIO SBOJIIOIHIO, a
5BOJIIOIMOHHOE HOBBILIIEHUE CIOKHOCTU MIPUBOIUT K 0T60py: 2M o/*Y I => ombop. B stom
YTBEP)KJICHHH HET Ka3yHCTHKH, MOJOOHOW BBISCHEHHIO UYTO OBUIO paHbIle, Kypulla WU
S0, TIOCKOJIbKY Hamr 3akoH BBITIONHSAETCS U BCEX IPYTUX YPOBHEW HMEPApXHH, U B TOM
cirydae OMOJIOTHYECKasi YBOJIIOIHS - YaCTh BceoOmIeid dBomorui. OHU HE OTIICIIEHBI IPYT OT
Ipyra, a WX pa3jihyus, O YeM TOBOPWIOCh B CaMOM Hadyaje TJIaBbl, YKJIAJIBIBAIOTCS B
0COOEHHOCTH  YPOBHS ~ CIOXKHOCTH ~ ?M  (MalOMHEPIMOHHOCTh  MOJEKYJIAPHBIX

MH(OPMALIMOHHBIX KOJIOB, HEIOCTATOK PECYPCOB, KOHKYPEHIIH).

Kazanoce 0Ob1, ecnmu oTOOp - HOBBIM MapaMeTp M BBIACNAET OJHU OPTaHU3MBI CPEIU
JPYTUX, 3TO U €CTh (PaKTOP YCIOKHEHHUS, B MPEIBIIYIIUX YPOBHAX MPUMEPHO Tak U ObLIO,
noueMmy 3jech ero HepoctatoyHo? Ecnu Obl copMupoBaics U COXpaHSJICS TOJIBKO OIMH
YAAuHBIA BUJI AKHUBBIX CYHIECTB (MHPOPMAIIMOHHBIX CHCTEM), OJTHOKJIETOYHBIX, HAIIPUMEP, TO
na, oT0op ObLT ObI HEOOXOIUMOM U IOCTATOUYHOM €ro XapaKTepUCTHKOM, MOAIepKUBAIOLIEH
HY)KHBIE JUIsl BBDKUBaHUS OEIKOBbIE CTPYKTYpbl. Tpu C MOJOBMHOW MWJLIMApiaa JIeT
o6uoctepa 3emnn Obla MpeAcTaBieHa TOIBKO OJHOKICTOYHBIMU (C PEAKUMU MOSBICHUSMU
U UCYEe3HOBEHHEM, (DIYKTyallsIMHU, TaK CKa3aTh, MHOTOKJIETOUHBIX opranu3MoB). Kazanoce
Obl, elle MIUIMAPJOB TPUIALATh NATh TOJHKO OHM MOTYT OBITh €IUHCTBEHHOW TPYIIOWN,
ylla4HO — uYepe3 OTOOp, - MPOTHBOCTOSIIECH U3MEHEHHUSIM cpeabl. UTo B BeHAE MPHUBENIO K
BO3HMKHOBEHHUIO M POCTY MHOrokierounbix? Heorpanmdyennocts Hamiero 3akona (cM.
I'maBy 7), ompenenuBiias WH()OPMALMOHHBIA YPOBEHb, MPUHUMAET BHJ CBOEOOPA3HOTO
AaBjeHusi (HauOonee ONUM3KO K JTOMY CYIIECTBYIOIIEE TOHSTHE «IBOJIOLUOHHOE
JIABJICHHUE») — HEOCTAaHOBHMBIN POCT YHCIAa M POCT CIOKHOCTH MH(POPMAIIMOHHBIX KOJOB.
Cam xapaktep uH(pOpPMAIHMU, KaK XapaKTEPUCTHKUA HOBOTO YPOBHS, MOJpa3yMeBaeT ee
MOCTOSIHHOE yBENMYEeHHE, JAaKe MPU HEyAauyHBIX, OTOPOIIEHHBIX (0TOOPOM) KOMOWHAIUSIX

K0/10B. VIMEHHO 3T0 3a7aeT OMOJIOTHYECKYIO IBOIOLUIO U HeodpaTumMocTh ee. HeoOxoammo
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3aMETUTh, YTO OTOOp TOIAAa — Ba)KHOE, HO BTOPUYHOE 110 OTHOWIEHUIo K Hamemy 3akony
nelicTBUe, 0OecrieuynBalollee BhIJCICHHE 0JHOI0 YAaYHOTO HH(POPMALMOHHOTO KOAA Cpean
JIPYTUX B YCIOBHUSX OIPAHMYEHHOCTU PECYPCOB M KOHKYPEHIIMM 32 HUX MOIYJSALUi, a
JaBlIeHne O00ECIeurBaeT MOCTOSHHOE BO3HHKHOBEHHME BCe HOBBIX K0j0B *)%°. Bumsl
OMOJIOTUYECKUX OPraHW3MOB — YPOBHU W TOJIYPOBHU CIOXHOCTH. OTOOp, KOHKYpPEHIIHS,

BHJI000pa3oBaHue - €€ (POpPMEI.

OOBIYHO CUUTACTCS, YTO DBOJIOIHIO TOJTAIKHBACT H3MEHYMBOCTH OKPYXKAIOIIMX
ycroBuid. Jla, KOHEYHO, U3MEHEHUE MPUBOJIUT HHOTJIA K YCHJICHHIO PECYPCHOTO TOJIOAA.
Bonee TOro, B WCTOpPHM JKHBOTHOTO MHpa KaTacTpo(bl, YHHUYTOKAMOIIHE WHOTIA
OOJIBIIMHCTBO BHJIOB, JECHCTBHUTEIBHO IPHBOJAT HE K VIPOUICHHIO, a K eme Ooiee
YCIICITHOMY Pa3BUTHIO — TEPEeX0ly OHMOJIOTMYECKHUX CHCTeM Ha 0ojiee BBICOKHH YpOBEHB
cnoxxHoCcTH. OT KUCTOPOAHOU KaTacTpodbl ApeBHEN 3eMiTH, KOTaa [uaHoOaKTepuH, epeias
OT METaHOCHWHTe3a K (POTOCHHTE3y, OTpPaBWJIM BBIJACISIEMBIM KHCIOPOJOM | IOYTH
VHUYTOXHIIA CYIIECTBOBABIIYIO TOTJa OWOChepy, IO XOPOIIO H3BECTHOTO YETBEPTOTO
BEJIMKOTO BBIMHPAHUS, KOTJIa MCYE3HOBEHHUE TUHO3aBPOB OCBOOOJMIO peCypchl 3eMin s
NTUL U MJIEKOMUTAIOIINX, - BE3/I€ €CTh MPUMEPHI, KOT/1a KaTacTpodbl, B UTOTE, KIIOMOTAII»
OMOJIOTMYECKOW DBOJIIOIMH, TOJAYEPKUBAs €€ HEOOpaTUMOCTh TPH JIOOBIX YCIOBHSX.
Brixoaut, ects kaTtacTpodsl nose3Hble U Bpeanbie? Jla, eciu ux pe3yinbTaThl pacCMaTpUBATh
¢ ypoBHs M B peanmsanum Hamero 3akoHa, TOrga BO3ZHUKAIOT MOHATHS «IOJIE3HON» U
«BpEOHOW» NI€30praHu3alii, KaTacTpo(bl M, B YAaCTHOCTH, BBIBOJ O HEOOpPaTUMOCTH
3BOMIONMH. BakHo, 4T0 HEOOpPaTUMOCTh Kak OWOJOTMYECKON HBOJIIOLMU, TaK U oOen
HBOJIIOIIMM MMEET CMBICT TOJBKO C MO3ULUNA Pa3HbIX YpOBHEH CIIOKHOCTH, HMEpapXuH, TO
ecTb Hamero 3akona. MlHaye OTHOCHUTENBHO YEro OMpENeNsiTh — OOpaTUMO pa3BUTHE HIIU
Het? Tak, 7ig OTAETBHBIX MOJIEKYI KU3Hb M CMEPTh CYIIECTBA, KOTOPOE M3 HUX COCTOUT,
Hepasznuuumel (TT'C 2).

B o0mewm, BoimonHenue Hamnero 3akoHa, ero HEOTPAaHUUYEHHOCTHh PEATU3YETCS IS

OMOJIOTUYECKUX CHUCTEM B BUJIC DBOJJIIOIMOHHOI'O OABJICHUS, 3aKPCIJICHHUA — 4YCPE3 0T60p,

8 [Mouemy —mo mvi mano 3adymviéaemcsi, u4mo KadxicOOl Hauiell KiemKe HenpepuieHo bonee uemvipex
muniuapoos aem. Kaxcoas wnemka mena uenosexa, mobo2o icU8020 cyujecmed, 0eaunacs, 00pazoevieaid
2amemol, CIUBANACH, UBMEHSSICL HEnpepvisHO O0KOo 4,2 muniuapoa em ¢ nepeol npomokiemku. Bom
peanbHoe ompadicetie NOCHOSHHO20 YCI0dCHe U, Heoepanuyennocmu Hawezo 3axonal
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yJla4HbIX U3MEHEHUH U BO3MOXHOCTH JajibHeiero ycnoxsenus. Ilogpobuee 3ToT Borpoc
pa3o0pan B [IpunoxxeHuu K 310 riase.

Taxoke U3 mpeacTaBlIeHU 0 BCEOOIIHOCTH peanin3auu Harrero 3akoHa, ciemyer, uTo
YBEITUYCHHUE CII0KHOCTU OMOJIOTHYECKUX OOBEKTOB — HE CIIEJCTBUE «IIPUHIIMIIA CTPEMIICHUS
K COBEpIICHCTBY» JIaMapKu3Ma W HE BUTaIU3M. HeT 3aech HU TOIIEpKAHUS
MPUOOPETEHHBIX TPU3HAKOB, HHU 3apaHee 3aJlaHHOW «TOHKOW MAaTepUu  IKHU3HHY,
OXXMBJISIIOIEH KOCHYIO MaTepuio. EcTh koHcTaTamusi ¢akta SBOJIONUH — YBEIUYCHHS
YPOBHEH CIIO)KHOCTHU, YTO BEPHO HE TOJIBKO TSI OMOJIOTMUECKHUX, HO U I APYTHX YPOBHEH
cinoxxHocTH. [Ipuuem, o npuHIUIy HeonpeaeneHus cioxxHoctu - TI'C2, pocT CI0KHOCTH
OMOJIOTUUECKOM HE MOXET HATH N0 KakoMy — JHOO 3aJaHHOMY alTOPUTMY, TOJBKO
nepedopoM TPEABIAYIINX COCTOSHUNW — TIOMCKOM CPEId HUX OCHOBBHI JJII HOBOTO. OTO,
KCTaTH, €CTECTBEHHBIM 00pa3oM OOBSACHSET TOT (aKT, YTO YBEIWUYCHUE DPa3zHOOOpasms
OCHOBBIBAETCS HAa M3BECTHBIX T€HETHYECKUX KOJaX M OMOXUMHUYECKUX PEAKIUAX, IMyTeM
nepeKkoMOMHAIMA MX YacTe u oTHomeHud. OTCrofa Takke CIeayeT, YTO 4YeM CIIOKHEe
OpraHu3M, TeM OBICTpee UIET OH IO IMYTH SBOJIONUHU. JTO CIO0KHO OOBSACHUTH C MO3HULIUU
€CTECTBEHHOI0 OTOOpa Kak TJIABHOW CHJIBI 3BOJIOLMH, HO TOHSATHO MPU PAacCMOTPEHUU
Hamero 3akoHa — 4em OoJibllIe CIOXKHOCTh, TEM OOJIbIIE HAKAIIMBAETCA TOTOBBIX HAOOPOB
KOJIOB M YCJIOBHI UX peann3anuu, 0oJpiie OeJIKOB U HOBBIX OMOXMMHUYECKUX PeaKlHii — Bce
Uig niepedopa, B pe3ysbTare KOTOPOTO0 MOKET ObITh BBIJCJICH CPEIu MPOYHX TOT WM UHOU
MOAXOMAUINN JJI TOCIEAYIOIEro YCIOXKHEHHsI OeloK, KOJA, 4YTo M sBisieTca (akToM
YCIIOKHEHHUS.

Kcratu, eMepTh GMOJOrHYECKOro 00bEKTa TOT1a, 3TO BO3HUKAIOIIASI HEPA3TUIUMOCTh
€ro ypoBHS OTHOIIEHMI ((DyHKIIMI opranu3Ma) OT ypOBHS OTHOILICHUN OKpYXKarolei, 0oee
MPOCTOI cpesbl (Kak TOBOPST - KOCHON MaTepuu), JTOKAIbHOE YMEHbBIIEHHUE CI0XXHOCTH, OT
L2Af1 no YT v amxe.

Ucnonb3oBanne Hamero 3akoHa mnydiie OOBSICHSIET HEKOTOPble OCOOEHHOCTH
*)66.

ABOJIIOIMHM  OMOJIOTUYECKUX OOBEKTOB Tak, B Kiaccuueckoi (OMOJIOTHYECKON)

9BOJIIOIUHU ITPEATIOIAracTCsa «3aKOH ﬂ)KWFHeﬁ)) — OTPAXKCHUC CCTCCTBCHHOI'O 0T6opa, Korga

8 B mrocoxiemounvix opeanusmax 6onee 6blCOKAA CLONCHOCHIb 3aKII0UAEMCs 6 Ouddepenyuayuu Kiemox.
Omauuust ux QYHKYUll HOCAM He CAVYAUMBIL XApaKmep, KAK 3MO MoOdicem Obimb 6 OOHOKIEeHOUHbIX
OpeaHu3Max, a AGIAemca HeoOX00UMOCmbIo ONsl (QYHKYUOHUPOBAHUS 6CE20 CILONHCHO20 MHOLOKAENOUHO2O
opeanusma. Ilepemacogka 2eHo8 MmexNcoy OOHOKNEMOUHbLIMU He 6bi3blaen NOCMOSAHHO20 pA3IUyUus
OUOXUMUYECKUX peaKyusx, 0ddice camble yOauHble Komounayuu ocmaromces gaykmyayusmu. Toeda kax uepes
CILOJHCHOCTID MHO2OKIEMOYHO20 OPeAHUIMA PA3IUYUE OMOETbHBIX KIEMOK UH(OPMAYUOHHO 3AKPENIEHO.
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noOexaaer cuwibHeHmul, Oosnee npucnocoOneHHbId. OpHAKO B TOCIETHEE BpeMs
CTaHOBUTCA Bce 0ojiee SICHBIM, YTO HA00OpPOT, CUMOHMO3 — MaruCTPaJIbHBINA MyTh YBOJIIOLUH.
D10 B XIX Beke ObUIO YAMBUTEIBHO, YTO MOX — HE pacTeHHe, a CMMOMO3 TpuOOB M
BoJiopocieit. Celiuac OMOJIOTH MPHUIUIA K BBIBOJY, YTO aOCOTIOTHOE OOJBITUHCTBO YKUBBIX
OpPraHu3MOB — CJIO)KHbIE CHMOHMOTHYECKHE KOMIUIEKCHI, CBepXOpranm3Mbl. Jlaxxe mpu
IBOJIFOLUU OJTHOKJICTOYHBIX — OT MPOKAPHOT (0E3bsAACPHBIX, O0OJIee MPUMHTUBHBIX KICTKOK)
K JyKapuoTaMm (sIepHBIM), CHUMOMO3 UIpaeT BaxHeWlyl pousb. CyliecTByoue B
9YKapHOTaX MUTOXOH/IPHH — OBIBIINE CBOOOIHBIC IIPOKAPHUOTHI.

Taxoke 1 4eI0BeK — MOJIMHOM F€HETHYECKOTO YPOBHS U MOKa3zaTesbHO, 4yTo Hamr 3akoH
00BSCHSIET 3TO ecTeCTBEHHBIM 00pa3oM. Ilo nepapxuu HOBbIE, O0JIee CIIOKHBIE OTHOIIECHUS
OCHOBBIBAIOTCS] HA OTHOIICHUSX TPEABIYIUX YPOBHEH, a HE TIOJTHOCTHIO YHHUYTOXKAIOT MX B
KOHKYPEHTHOM oTOope. Torja BKIIOYEHHE B COCTaB HOBOTO OpPraHM3Ma IMPENbIIyNINX, B

KauyeCcTBE KOMIIOHEHT, — OAUH U3 TJIaBHBIX ABUTAaTEIECH OHOJIOTMYECKON DBOJIIOLIH.

[Tpunoxenne k I'mase 11

Heo6xomumo moapoOHEe OCTaHOBUTHCS HA BOTIPOCE POJIM OTOOpA B IBOJIIOIIHH.
Hamo oOpaTuth BHUMaHKE, YTO U KPUTHKH, 1 CTOPOHHHUKHU ABOJIFOIIUU PACCYKIAIOT U
NMPUBOJAT CBOM  JIOKA3aTeJIbCTBA, HCIOJB3YsS pa3Hble YPOBHU  CIIOKHOCTH.
JIefCTBUTENBHO, KaK YKa3bIBAIOT MHOTHE KPUTHUKHU IBOJIOIIMOHHON TEOpUHU (HE TOIBKO
KpEallMOHHUCThI, HO YacTO JIIOJAU C TEXHUYECKMM O00pa3oBaHWEM, 3HAIOUIUE O
BEPOSTHOCTH CIIyYalHBIX COOBITHIA), JIerdye cMepdy, MPOIIEAIIeMy TI0 CBAaJIKE,
CIy4aiiHO coOpaTh HOBBIM caMoJIeT, YeM OTOOpy Ciy4yailHO 0O0pa3oBaTh TaKHe
CIIOKHEWIe OOBEKTHI, KaK KJICTKH, MHOTOKIECTOYHBIE OpPraHU3MbI, MO3T, B KOHIIC
koH10B*)%’. C TOuKM 3peHHs MepapXuM CIOXHOCTH, OHH PAcCMAaTPHBAIOT CTPOCHHUE
OEIKOBBIX OpraHu3MoB ¢ ypoBHel 83 mm °HM, rpe ompeneneHsl B3auMOJEHCTBHS
MaTepUambHBIX TOYEK. /[ 3TUX YpOBHEH MOSBICHUE CIIOXKHBIX MOJIEKYT HMEET
HUYTOXHYIO BEPOSITHOCTb.

C npyroii CTOpPOHBI, B TEOPHH €CTECTBEHHOIO0 OTOOpa MOJpazymMeBaeTcs
0o0beMHEHNE YacTUIl B CJIOXKHBIE MOJEKYAbl U (DaKT TOTO, YTO STH CTPYKTYPHI
CaMOTIOICPKUBAIOTCS (UTO €CTECTBEHHO IS HAC — MBI MX BUAUM U M3 HUX COCTOUM)
U Ha MX OCHOBE CO3JAIOTCS JPYTrHUe CJIOXKHBbIE OHMOJOTHMYECKHE CTPYKTYphl. Takum
00pa3oM TOJTOHSAIOTCS OTHOIIEHUN «KOCHOW MaTepuu» TMOJ M3BECTHHI HaM OTBET
OMOJIOTMYECKHUX B3aUMOJICHCTBUN. DTO YK€ U SIBJISETCS HEsIBHBIM BBeleHHeM Harero

57 Haoo samemump, umo eeposimmocmy Ons uacmuy (MONEKy) COBPambcs 6 JCusoe Cyuecmeo cpasy, boauie,
uem 6epOAMHOCMb YACMUYAM OCHOBAMb Yenouky - ciodxchvle moaekyavl, PHK, kiemxu, [JHK, obvedunenue
KAeMOK U NOMOM CIOJICHOe Ouonocuueckoe cywecmeo. A 6e0b Mbl GUOUM UMEHHO NOCMENeHHbll, wiae 3d
wazom, pocm CioiCHocmu. Mo CKObKO dHce NPOMENHCYMOUHBIX CHIYHeHell Q0HCHO OblI0 CYUAHO CO30AHO,
o0a ewe 8 onpedeneHnom nopsaoke! Tax umo npednonodicenue o CIy4aiHOM, (DIYKMYAYUOHHOM 3APOAHCOCHUU
JHCUBHU OECCMBICTIEHHO.
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3aKOHA - PAa3IM4YMe OTHOLICHUN NPEIbIAYILIEH CIO0KHOCTH U HAXOXKJICHUS CPEIU HUX
MOAXOISIIUX JUTS AaJbHEUIIero pa3BUTHs; (PAKT, KOTOPBIA HESBHO 3aKJIAJAbIBAETCH B
IIPUBBIUHBIE MPEICTABICHUS OMOJIOTMYECKOH 3BOJIOLUU. buosiornyeckas 3BOJIOIMS
HEIJIACHO pPacCMaTpUBAETCs YUEHBIMH YXKE€ C YPOBHs, KOTJA €CThb €€ pe3ylbTaTbl -
YPOBEHB CIIOXKHOCTU OeNKOBBIX MoJiekyln u cucteM JJHK/momynsimust. [lonygaercs 4ro
— TO IIOXO0’KEE€ Ha AHTPOINHBINA NMPUHIUI KOCMOJOIMH — €CTh HaOJroAaTesb, 3HAUMUT,
3aKOHBI IIPUBEJIU K €r0 BOSHUKHOBEHHIO, - €CTh OPraHU3M, 3HAUUT, IIPUPOJIa IpUBETa K
€ro BO3HUKHOBEHHUIO.

Buonoru, roBopsi 0 CaydailHBIX MyTalUsaX, MPUBOISMIIMX K BBDKUBAHHUIO Ooiee
MPUCTIOCOOJIEHHBIX, MCMOIB3YIOT JJISi ONUCAHUS OHOJIOTMYECKHX CHUCTEM CBOW,
clokHbIe mapameTpbl, nonydas (mo TI'Cl) HenpemycMOTpEHHBIH JUisl YPOBHS STHX
CUCTeM CBOOOJHBIN MapaMeTp — HaIpaBJIEHHOCTb 3BOJIOLMUOHHOTO pa3BuTHs. s
oOBsiCHEHUSI ero co BpeMeH JlapBuHa yKa3bIBaeTcsi, 4YTO M3 JBYX OCHOBHBIX
MIOJIOKEHUH TEOPUU SBOJIIOLMY, - HAIAYUE CIyYalHBIX MYTallUd U 3aKpEIUICHUE HX,
CIIydallHbIil XapakTep HMMEeT TOJbKO IpEACTaBIeHHE O MyTauusx. A BOT oTOOp, -
3aKOHOMEpPHBIN Tpoliecc, MPUAAOIMNUNA 3BOJIOLNUU HAMPaBICHHOCTh, KOIJa, IpU
W3MEHEHUH YCJIOBHM Cpelbl, MyTaluu, MpexJe ObIBIINE HEUTpaJbHBIMH, MOTYT
OKa3aTbCsi TMOJIE3HBIMU WJIM  BpeAHbIMU. BpeaHble  MyTalMu  MOCTENEHHO
O0TOpaKOBBIBAIOTCS, TMOJIE3HbIE 3aKPEIUIAIOTCS, MOCKOJIbKY MpUHAIIEKAT OOJIbIIEMY
YHCITy BBKUBIINX OPraHU3MOB.

Bunen mpunmun TI'C1 - BinusHHMe OoJjiee BBICOKOTO YPOBHSI Pa3BUTHS Ha
ONIMCaHUE HU3KOTO. «BpenHbie» M «I0JE3HBIE» — pa3Be€ 3TO XMMHUYECKHE MOHSATHS?
31eCh UCIHONB3YIOTCA TOHSTUA, ONPEACJICHHBIE MJI1 YPOBHEW CIIOXKHEE 2p1,
JIelicTBUTENBHO, OKPYXKAIOIIas Cpefa MOKET CTaTh BPEIHON WJIIU MOJIE3HOM, HO TOJIBKO
it GoJiee ciokHOTO OOBekTa. Ha monekymy, maxke Takyro cioxHyio, kak JIHK, He
BIIUSIIOT, HAIIPUMEp, IUIOXHE YCIOBHS OCBEIIEHHOCTH Ha JAaHHOM ydacTke cymu. Ha
OCBEULICHHOCTh PEArupyroT KIETKH SIUTEIUS, HO 3TO YK€ MOJAPa3yMeBaeT IMOHATHUSA
KIeTOK M opranu3ma ¢ guddepenunanueii kierok. CHavana peanusyercs
yclnokHeHue, no Hamemy 3akoHy MOSIBISIIOTCSI CTPYKTYpbI, M 3Ta Oosiee CiloxHas
CHUCTeMa CTaJIKMBAeTCsl C paHee HEM3BECTHbIMU (HE CYIIECTBYIOIIMMH  JUIS
MIPEbIAYIIEr0 YpPOBHS) OTPaHMYEHUSIMU, KOTOpbIE OHa IPEO0JI0JIeBaeT — TOT Ke
HEJOCTAaTOK OCBEIICHHS, WIM HE MPEOJOJIEBACT, YHHYTOXKAETCA, YTO O3HAYaAET
neiicTBre ectecTBEHHOro oTdopa. MHdopMalmoHHoe ycinoKHEHUE UJIET MOCTOSTHHO U
MPUHUMAET BHUJ HBOJIOUUOHHOTO JAaBneHus. I[locie »storo otbop ocraBiser
BBIJICJICHHBIE CPEIU APYTUX CIOKHBIE CTPYKTYPHI.
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I'maBa 12 Cucrema YesioBek - O611€CTBO

[Tocnenyromee yclnoKHEHHE MAJIOMHEPLUOHHBIX CHCTEM BCTpeYaeT Bce Oosbliee
quciio npobieM. HakarummBaroTcsi OrpaHUYCHUS Ha M3MEHUYHUBOCTH - C POCTOM CJIOXKHOCTH
MPU yBEJIIMYEHUU [UITMHBI IIETIOYEK MOJIEKYJISAPHBIX KOJOB MPOSBISETCS HETHOKOCTh HX
opranuzaiu. CI0KHbIE OpraHU3Mbl HE MOTYT U3MEHATHCS OOJIbIIE, YEM «BBIIECPKUBAIOT
KOPHU» T€HETUYECKUX MPOrpaMM, OCHOBAHHBIX Ha KOJaX MPEIIISCTBYIONIUX BUIOB — KOTJa
BBICIIIUN OPraHu3M, MIJICKOTUTAIONIUN XHUIIMHUK, HAlpUMEp, UMEET TOT K€ KJICTOUHBII
MeTa0oJIM3M, YTO U TUIOCKHN uepBb. B pesynbTaTe OpranmsM HE MOXET OTBETUTH Ha
W3MEHEHHE BHEIIHUX YCIOBUM HEOTPAHWYEHHBIM pPa3HOOOpa3HeM CBOMX OPraHoOB WIH
pazHooOpa3ueM UuX (QYHKIMOHHPOBAaHMS. MIIEKOTUTAIONIME HE MOTYyT HW3MEHUTH
MeTa0O0JIM3M WM OTPACTUTH €Ile Mapy KOHEUHOCTEH, KaK Obl ATO HE HYXHO OBbLIO OBI WM.
Knerku snuTenusi HE MOTYT HAKOMHTHh JKEJIE30 B CBOMX 000JI0YKaX, 4YTOOBI CO37aTh Y
YKUBOTHOTO KEJIC3HBIM MAHIMPb, HEOOXOUMBINA TSI BBDKUBAHUS, AK€ €CIIU €CTh M30BITOK
JKeJe3a B OKpyKarouien cpene. B pesynbrate pa3BUTHE JOJKHO YJOBIETBOPSTH YCIOBUAM
KOMIIPOMHCCA MEX]y HOBBIMH YCJIOBHUSIMH, K KOTOPBIM TPUBOJAAT OTHOIICHHS HOBBIX
YpOBHEH, M HEPAPXUUECKOU HETUOKOCTHIO BHYTPUKICTOYHOU OMOXUMHH.

’KuBble opraHu3mMbl MOTYT MEHSTh YCJIOBHUS KOMIPOMHCCA, U3MEHSS OKPYKAIOIIYIO
Cpeny — CTpOsl THE3/1a, yibs, MypaBeHUKN WJIM U3MEHSISI OpraHbl Uil ONTUMHU3AIUU 0OOMeHa
BelecTB. MOryT COBEpILIEHCTBOBATH OPraHbl BO3JICHCTBUS Ha OKPYXKAIOIIYIO Cpeay — X000T
KaK JIOTIOJTHUTEIbHAsI KOHEUYHOCTh y CIIOHA, IaXy4due aHaJbHbIE JKeJe3bl CKyHCa M Ipodee.
IIpu sToM OHONOrMYECKUN OpPraHU3M MOCIe MepeAayd T'€HOB IMOTOMCTBY U, BO3MOXHO,
MOCJIe BBIPAIIMBAHUS TOTOMCTBA, W3MEHEHUS IPOCTpaHCTBa (MOCTpOilKka rHe3na, JOroBa,
mepeneT B MecTa C JYYIIMMU YCIOBUSIMH), YXKe€ HE HYXKEH, XOTS NpoA0JIKaeT
(GYHKIIMOHUPOBATh — YTO TOT/IA SBJSETCS HEMPOAYKTUBHBIM PAaCX0JI0M PECYpPCOB.

Oxkazanoch, 4YTO HaKalJUBaTh U CpaBHUBaTh HUHGOPMALMI0 Oe3NHEPIUHOHHO, B
MIPEJICTaBICHUSIX, OTPAXKAIOIINX BHEIIHUM Mup, 0e3 cBs3u ¢ cucremoit JHK/momynsimus, —
BoiTOHEe. [Ipoucxoaut 3To Gnarogapst HOBBIM OTHOIICHHSM - JIIEKTPOXUMUYECKUM KOJaM
(6osee TOUHO — KOAMPOBAHHBIM AIIEKTPOXUMUYECKHM BO30YKIECHUSIM) B MO3TY 0COOHU, TOT1a
MOXHO CKa3aThb - JMYHOCTH. Komamu B JaHHOM cilydyae Ha3bIBaeTCsl KOHEYHOE YHCIIO
YHOPSAIOYEHHBIX 3JEKTPOXUMHYECKUX CUTHAJIOB B MO3TY, KOTOpPBIE OTPaXarOT BIMSHUE

BHCIITHHUX pasz[paxcHTeneﬁ 0e3 onucaHus KaXJI0ro miara ux BJIUSHUWSA, HAIIPUMCEP, KOIKaA I
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MBIIIM — KOJI OINAaCHOCTH, HE3aBUCHMO OT €€ YIaJeHHOCTH, AKTUBHOCTU WJIM LBETa
mepctu. [lonoOHast paboTa Mo3ra ecTb, KOHEUHO, B TOM MJIM MHOM CTENEHU M Y Pa3BUTHIX
KUBOTHBIX, B JIONOJHEHHE K MHCTUHKTaM. OJHAKO JIMYHOCTh XapaKTEepU3yeTcs U
JanpHene paboTol ¢ KoJamMH, 4YTO HpPUIAeT UM HOBBIE MApaMETPhl, XapaKTEPUCTUKH.
Komupyrorcst  (37MEeKTpOXMMUYECKMUMHU  CHTHAJlaMH  MoO3ra) oOOIKe 4YepThl BHEUIHHUX
OTHOIIEHMUM, BEIIeW, TO, YTO Mbl Ha3blBa€M IPEJCTABICHUEM O HHUX, HalIpUuMep,
MIpe/ICTaBJICHUE O MajKe BOOOIIe — KaK YacTH JepeBa, KaK Y3KOM JJIMHHOM IpeAMETe U
npouee. Torjga oco3HaHUE JIMYHOCTHIO OKPYKAIOIIET0 MUpa — 3TO MPOIECC BBIJAECIEHUS TEX
WM UHBIX OTPAXKEHUN B MO3TY, CIIOKEHUS OTAEIBHBIX KOJOB B LIEMTOYKH HOBBIX OTHOLIEHUI
C HOBBIMH XapaKTepUCTHKaMH, HOBBIMH Napamerpamu. Hanpumep, npeacraBieHue o naike
(ee KOI) MIIOC MpeJACTaBiIeHHE O KaMHE (€ro KoJ) MpH MOIXOAAIIUX XapaKTepUCTHKaX
(KpemocTh Majkh, BEC KaMHs) €CTh BbDKHBAHUE MPU HAMAJACHUM XHUIIHHUKA. DTO MO3BOJISIET
ONpEIENUTh 3HAYMMOCTh 3TUX Belled (M IpYrux ¢ TeMH K€ KOJaMu) JJs 4YejoBeKa, s
BBUKMBAHUS, IS KM3HU cpeiu Apyrux moneid. Ecnum npunmceiBaTh KoJaMm CBOWMCTBO
«3HAYUMOCTB», TO CPEIU APYTUX KOAOB 3HAYMMOCTh LEMOYKH KOJOB IIAJIKA IUIIOC KAMEHBY
CWJIBHO YBEJIIMYUBACTCS. TakMM HOBBIM OTHOIICHHEM OHHU BBIACJHAIOTCH CPEIU IPYTHUX
KOJIOB. JTO U €CTh HOBas CI0KHOCTb. CO3HaHUE - 3TO NMOCTPOCHUE B MO3TY HOBBIX LIETIOYEK
OTHOIIECHUH MEXKIy KOJAAMH OTPaKCHUHM OKPY)KAIOIIEr0 MUPA, MOCTOSHHBIEC MOIMBITKA MO3ra
0€3MHEPLMOHHO CO3/1aBaTh LIETIOYKHU C HANOOIbLIEH 3HAUUMOCTBIO U UCIOJIb30BAHUE UX JUIS
BBDKUBAHUS WM yiydlleHus kxu3HU. CaMo 1o cebe oTpakeHHe OKpPYKaloIIEero MHpa uepes
KoJbI 0e3 mpolecca 0CO3HaHMs, HaIPUMeEp, HAKOIUIEHHWE KOJIOB Pa3HbIX MAaJOK, KaMHEH HoJ
HOTaMH, -aeT He OoJibllle, YeM MONBITKAa HAaTH «s» y (hoToanmnapara, ToxKe OTPaKaoLEero 1
¢buKcUpyomero AeUCTBUTEIBHOCTh (B AJIEKTPOXUMHUYECKUX KOJAX SMYIbCHUM  WIIH
¢oromarpuusl). [lonaras, 4To «CO3HaHUE» PABHO <JIMYHOCTBY» PABHO «sI», 3TU JOEHCTBUSA
ONPEACISAIOT CYTh HOHSITHS «sD» KaKIOTO 4YeJIOBEKa, WJIM, I0- KpallHEeHd Mepe IJIaBHOE €ro
CBONCTBO.

OOMeH JaHHBIMH O LENOYKaxXx KOJOB, HX 3HAYMMOCTH C JPYTUMH JIIOJbMH,
3alIOMMHAaHUE U COBMECTHOE MCMOJIb30BaHUE 3TOM MH(OPMAIUH, - CYyTh (YHKIIMOHUPOBAHUE
oOrmiecTBa, TO, YTO OTIMYAET €ro oT crau. «Oo6mas» uHdopmaius, 11 oOMeHa JaHHBIMU
MEX]ly JaHHOM JTMYHOCTBIO M JPYrMMH, JOJKHA TOXe OBbITh MpeAcTaBUMa B BUJAE KOJa — U
3TO MpEeXJe BCEro CjoBa, pedb, BCE MHBbIE BUAbI OOMEHa KoJaMu ()KeCThl, MUMHKa, B

JalbHEHIIIEM —PUCYHKHU U HI/ICBMCHHOCTB).
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[TockonbKy 3aKkperieHHe MoMy4YeHHOH HH(pOopMaIy U AajbHENIIee NCII0Ib30BAHUE €€
HEBO3MOXKHO 0Oe3 o0mecTBa, T0O HaJO0 roBOpUTH O cucTeMe Yemosek - OOmectBo. Torna
YeJIOBeK 4epe3 0OydeHHe W COBETHI MCIOJBb3yeT MaMsTh poJa M MaTepHajbHbIE OOTraTCTBa
poJia, WCIOIb3yeT U CYMMHUPYET NOCTHIKCHUS IPYTUX JIOJCH, B TOM YHCIC MPEABLIYIIHX
MMOKOJICHUH.

I[Ipy >TOoM  COOCTBEHHO  MBINIUICHUE  (MOJIydeHHWE  HOBBIX  OTHOIICHHH -
AIIEKTPOXUMUYECKAX KOJOB B MO3Te) o00ecreunBaeT HAKOIJICHHE U HCIIOJIb30BAaHHE
nHpOpMaUK Yepe3 OTACIbHYI0 0CO0b — JIMYHOCTh, B OTJIIMYHE OT MPEIBIIYIIETO YPOBHS
MOJIEKYJISIPHBIX KOJIOB, KOTJa CpaBHEHHE OOJbIe - MEHbIIe MH()OPMAIMH HMEIO0 CMBICIT
TONbKO Uil Beeil cucteMbl JIHK/momymsiimu. A nuyHOCTE# OoJibllie, YeM MOMYJSInd, U
CKOPOCTh O€3WHEPITMOHHONW 00paboTKu WHGOPMAIMK BBIIIE, Ye€M CKOPOCTh OTOOpA.
[ToaToMy ckOpOCTh OOIIECTBEHHOTO PA3BUTHS BbIIIE OMOJIOTUYECKOTO.

BaxHO OTMETHTH - KOJBI TPH TOJIYYCHUH WX JIMIYHOCTBIO MOTYT YCJOMKHSITHCSH
HEMOCPEJCTBEHHO €0 (HOBBIE JTaHHBIE, W300pPETEHMs], ONBIT) 0e3 BIUSHUS €CTECTBEHHOI'O
oTObopa (cMepTH B cllydyae HEYAAYHOTO YCIOXKHEHHS) M, €CIU YCIOXHEHHE OKaKeTCs
yIAayHBIM, OTISITh IEPEABATHCS APYTUM JIOASIM, OOLIECTBY U 3aKPEIUIATHCS B 0OIIECTBEHHOM
MaMATH — depe3 COOOIICHMS, TEKCTHI, 3aKOHEL, oOpazoBanHme*)®, OT6Op BO3MOXHBIX
BApUAHTOB HJET Ojaroaaps JUYHOMY OIBITY U CPAaBHEHHMIO HOBBIX JaHHBIX CO 3HAHUSMU
oOuiecTBa, a He YHUUTOKEHHEM Yepe3 0TOOP HOCUTENS HeYAauHOU HHPOpMAaIUH.

3aMeuaTeNbHO, XOTS M HECKOJbKO MO JpYroMy IMoOBOIy, ckazan ¢unocod Kapn
[lonmep: «nycmv eémecmo Hac ymuparom nawu meopuu». CMEpTh TEOPHUH HE BBI3BIBAET
CMEPTh €€ HOCHUTEJNs, TOTJa Kak B Onosiorndeckom oToope Heynaunbiii koa JJHK npuBoaut k
cmeptu ocobu. Takke peanuzalvs IUIOXOW UAEH TOXKE HE BCEr/a MPHUBOJIUT K MpPayHbIM
nociencTBusM. [lmoxoil kaMeHHBIH TOMOpP — HE MPUTOBOP JUISl JIMYHOCTH, €CIU MOYKHO
cIeNaTh XOPOILU; B 3TOM YPOBHE CI0KHOCTH HEYJAa4HBIA Pe3ynbTaT - TOke WH(pOpMalus,
HAaKOIUICHHE JaHHBIX B JIOOOM Cily4ae MNPUBOAUT K OoJjbllieMy 4YHCIY TmepedopoB
BO3MOXHOCTEH I MouCKa mydiieid. B pe3ynabTare Ha 3TOM ypOBHE CIIOKHOCTH PeaTu30BaH
HE Mano-, a 0e3 - MHEPIMOHHBIM CMOCO0 HAKOTUICHHUS, COPTHPOBKU W HUCIOIB30BAHUS

uHpOpMalUu.

8 Haoo ommemumv, umo udes 360M0YUOHHOU Uepapxuu npueooum He K 603HUKHOBEHUIO OUONO2UYECKO20
opeanuzma, a cucmeme JHK/nonyniayus, ne K popmuposanuio auuHocmuy, a K cucmeme 4eiosex/oouecmso.

Tonvko ycnogus dansbHeliuezo pa3sumusi 6e0ym K He0OX00UMOCHU GblOENICHUS YACTU «HeL08EeK» U3 CUCMeMbl
Y/0.
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KoHeuHo, He cCyliecTByeT YETKOro Iepexoja OT MOJEKYIIpHOro Kojaa K
OE3MHEPILMOHHOMY, TI09TOMY HOBBI yPOBEHb CJIOKHOCTH OyneT obosHauatbes Y. Takas
Oonpmas pazHuma — Mexay 25 —M Y u npeapiaymum, 12 —m ypoBHeM M, moapazymeBaeT
MHOTHE Ba)KHbI€ CTYNEHU OMOJOTMYECKOW M 4YEJIIOBEYECKOW SBOJIOLUH, 34ECh HE
paccmarpuBaeMble. Takke HaJj0o OTMETHUTD, YTO VI BBICOKOM CIIO)KHOCTH MOHSATUE YPOBHS
CTaHOBUTCA Bce Oosee pasMmbIThiM. Ompenensercs Bce  OOJiblI€  OTHOLIEHUH,
MHOTOYMCIICHHbIE KOMOWHAIMM KOTOPBIX BCE CII0)KHEE YETKO pa3JieisaTh [0 CTENEHU
NPUMEHUMOCTH JUIsl JlanbHelmero passurud. Kak pa3 Ouosormyeckass 3BOJIOLUS
JEMOHCTPUPYET MHOKECTBO TYIHKOBBIX BETBEH, KOTJa BHJbI, JOCTUTAIOIINE IOYTH
COBEPUICHCTBA, 0KA3bIBAIOTCSA HEHY)KHBIMU B JJAJIbHEUIIIEM YCIIOKHEHHH.

HNuTtepecna anamorust Mmajio — U 6€3 —MHEPIIMOHHOTO crocoba 0O0paboTku uHMOPMAITIH
C BHUJIaMU BBIYHUCIUTENBHBIX ycTpoiicTB. Hannuue 3aganHoro Habopa UCMOJIHAEMbIX KOMaH{
U TporpaMM ObUIO XapaKTepHOH uepTol MepBBIX KOMIBIOTEPHBIX cucTeM. l3MmeHeHue
BCTPOCHHOI mporpamMmbl TorJa TpeOyeT MPaKkTUYEeCKH MOJTHOW HX MepeleiKkd. ITOo, Tak
CKa3aTh, MaJl0 —MHEPLUOHHBIN croco0 — Onaroaaps MajbIM MyTalUsM B KOJAE OTAEIbHBIX
OpraHW3MOB W TOCTOSTHHOMY OOHOBJICHHWIO MOmyJsiiuu, n3MeHeHus B koae JIHK Bce xe
IIPOUCXOJWINA, HO TIPU «IIOJIHOM IepeleNnKke» - B HOBBIX opraHusmax. Ilozke misa
KOMIIBIOTEPHON TEXHUKHU BCE U3MEHWIIA UJIEs] XPAHEHUS] KOMITBIOTEPHBIX IPOrpaMM B 00LIEi
namaTu (apxutextypa pon Helimana). Mcnonb3yemslil pu 3TOM OJMH M TOT € MOJIXOA K
PacCMOTPEHUIO AAHHBIX U MHCTPYKLUN cIelai JIETKON 3aady U3MEHEHHUS! CaMUX IIPOTPAMM.
OTO NOX0K€ HAa TO, KaK B MO3TY 4EJIOBEKa D3JIEKTPOXMMHYECKHE B3aUMOACHUCTBHS U
(GOpMUPYIOT TOCTOSHHYK0 HHGOpPMAlMI0O O BHEIIHUX pasApakuTelAX, WU OHM IKe
OTBETCTBEHHBI 3a JCUCTBUS YEJIOBEKA B OTBET HA ATHU PA3APAKUTEIH, NEUCTBUA, KOTOPHIE, B
CBOIO 0Y€pe/lb, 3Ty HHPOPMALIUIO MOT'YT U3MEHSTb.

Ha ypoBue Y mpouecc BbICHIEH MO3TOBOM JEATENHLHOCTH MO3BOJIAET OTOOPAXKATH
B3aUMOJICHICTBUS OKPYXKAIOUIETO MHpPa M IPOBOJWUTH AAJIBHEHIIEE DPA3BUTHE HE TOJBKO
METOJIOM IMpo0 M OomuOOK, a, yepe3 CpaBHeHHe KOJOB IMOJydaeMoll HWH(opManuy,
OCO3HABATh XapaKTep ATUX B3aUMOJIEHCTBUM, TO €CThb Cpa3y NPEABHUIETh, HACKOJIBKO 3TO

*)89, Taxkum

BO3MOKHO, UTOTH CBOCTO CIIC INIAHUPYECMOTO BJIMAHUA Ha OKPY)KaIOH_[I/Iﬁ MHUDp

o6pa30M, pa60Ta Mo3ra C 6€3HHepHI/IOHHLIMI/I o6pa3aMH - KOJaMH MO3BOJICT YIPOCTHUTH U

69 .
EJZGZO()apﬂ 2MOMY OMKPbLEAIOMCS HOBblE BO0ZMONCHOCTMU USMEHEHUS noo cebs OKpyoicaroueu Cpe()bl, maxux,
umo ouoxumuerl He Moxcem Oblmbv 06yCﬂ06]Z€HO — UCNOJIb306AHUE OCHA, NOABIEHUE KEPAMUKU, MAWUH ...
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YCKOPUTH Mepedop BApHAHTOB, MO3BOJSIONIUNN MPUUTH K JalbHEHIIMM, 0OJee CIOKHBIM
oTHomeHUsM. ConuaiibHas 3BOJIIOLMS XOpOIIO 3TO wuiunoctpupyer. Koapl (Mozaenn)
MOBEACHHUS JIPYTUX JIIO/I€H, KOJbI T€X WJIM UHBIX HOBILIECTB B CO3HAHUM MHJMBUyyMa MOTYT
OBITH Cpa3y CpaBHEHBI C UMEIOIIEeics nH(OopMaIMei B MaMsATH 00IIECTBA, MOTYT OBITh Cpa3y
MPOBEPEHBl M peaqn30BaHbl (WKW OTOpolieHbl). B pesymbrate u3 IemoYeKk KOJO0B
BBIJICJISIFOTCS T€, YTO ONMCHIBAIOT OTHOIICHUS /ISl JTFOOBIX BHEIIHUX OOBEKTOB, HAIIPUMED,
najieHne Ha 3eMIII0 JIFOOBIX IUIOTHBIX MPEIMETOB — OJYLIEBICHHBIX M HEOIYIIEBIICHHBIX,
WIM BBITECHEHHE BOJbl JIOOBIM MOTPYXKEHHbIM B HEE TEJIOM. OTO MPHUBOJIUT K
(OpMYIUPOBAHUIO «3aKOHOB MPHUPOAB), OMHMCHIBAIOIINX B3aUMOCBSI3b pa3HbIX MapaMeTpoB
— 3akoHbl HploTOHA, Tabnuna MenneneeBa u apyrue.

[TonsiTHe 3aKk0OHA MPUPO/IBI BOSHUKAET UMEHHO AJIsl cucTeMbl YenoBek - O01iecTBo, To
€CTh 3TO 3alUCh, KOJUpYyolas nHdopMalro 00 00IIHOCTH BHEIIHUX ABJIeHuH. Hampumep,
uepornudsr F m W B 3anucu BToporo 3akoHa HploTOHa — 3TO BBEAECHHbIE HAMH KOJbI JJIS
OTHOIICHUH HU3KUX ypoBHEH. [Ipu 3TOM camo MoHATHE «3aKOH» MOApa3yMeBaeT 0e33aK0oHHe
Wi omuboyHOe ero npuMeHenue. [losBiseTcs MOHATHE «OTKPBITH 3aKOH», HO MPHUPOJIA HE
3HAeT HU OMIMOOK, HU TOTO, YTO €€ «OTKPBUIN». TONBKO MBI MOKEM HAMTHU U MPOBEPUTH TOT
Wi uHOU KoJl. [Ipu 5TOM MBI MOXKEM HEMPAaBUIILHO OMUCATh T€ WM MHbIE B3aMOACUCTBHUS,
MMOCKOJIbKY BBOJHUM, Kak 0oJiee CIOKHasi CHCTeMa, CBOOOJHBIC (M WHOT/Ia HENpaBUILHBIC)
napaMmeTpsl s ux omnucanus. IlocrosiHHas paboTa ¢ HUMHU NpuBENIa K BO3HUKHOBEHUIO

HAaY4YHOI'O MCCJIICOOBAHUSI.

OrpaHMYeHHOCTb PECypcOB, TaK MHOTO 3Hayalas Ajas OMOJIOIMYECKOIO YPOBHS, TOXKE
CHJIBHO BIIMSIET Ha CYIIECTBOBAaHME HOBBIX OTHoHIeHHMH. Ha pa3Hbix 3Tanmax 6opb0a 3a HUX
BBIpaXKaeTcsl B BOMHAX M JKCIUIyaTalluH, TO €CThb OIPAaHMYEHHOCTb PECYpCOB BIIMSAET M Ha
MEXOOILIECTBEHHbIE, M MEXIUYHOCTHbIe oOTHouieHud. Ilpu s3ToM camu oOmecTBa
CaMOOPIaHU3YIOTCS, CTPYKTYPUPYACH IOJ BIUSHUEM BHELIHErO JaBJIEHUS U BHYTPEHHHUX
cun.  IlocrosiHHON siBnsieTcss OoppOa 3a pecypchl MeXAy OTIENbHBIMU TIJI0OAIbHBIMU
oOriecTBaMH - LUBUIN3ALMSIMHU. [MuBnnm3anuu 3aragHOoEeBpoIeHcKas,
BOCTOYHOEBpOIIEHCKas, apabcKasi, KUTalCKasi... B pa3Hble MEpUOJIbl Pa3HbIMU CIOCOOAMU
HaBS3bIBAJIM COCEISM CBOM CTPYKTYpPBI, OOIIIECTBEHHBIE 3aKOHBI, 3a4aCTYyI0 C YHUUYTOKEHUEM
COIPOTHUBJIAIOLINXCS. DTO YeM —TO HAIlOMUHAET MPOIIECChl €CTECTBEHHOT0 0TOOpa U 0OMEH

retaMu y OIOHOKJICTOYHBIX B 6I/IOJ'IOFI/II/I, TOJIBKO HAYIIHUE MCKAY TOCYHapCTBCHHBIMH
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oOpa3oBaHusIMU. BHyTpH TOCIEIHUX TOXe HAeT OophOa (OyHTBHI, PEBOJIIONMH, CTAYKH,
IpakJIaHCKHE BOWHBI) I ONTHMHU3ALIHI JOCTYIA K PECYPCAaM PasHbIX rpymm moaei *)°,

OOpamrasicb K TeMe BPEMEHH IS BBICOKHMX YpOBHEH, HAJ0 OTMETUTh, 4YTO IS
OTIENbHOW OMOJIOTHYECKO 0cOOM CIIOKHOCTB M BOOOIIe BpeMsi — OeccmbicienHo. Tak, JTHK
MJICKOTIUTAIOIINX COJCPKUT MHPOPMAIHIO O KabpaX, KOTOPbIe ObUIN Y MPEKHUX BUIOB, TO
ecThb 0 mponuioM. MHpopMalus HaKalIMBAeTCs Yepe3 MOJICKYJISIPHBIC KOJbI, Ka)IbId U3
KOTOPBIX, OTACIHHO, CPABHUTH CeOS C IPYTUMH HE MOXET. MeXaHu3M CpaBHEHHS W 0TOOpa
0ojiee TPOTPECCHUBHBIX BHUIOB, A, 3HAYUT, U BPEMEHHU 1y, CYIIECTBYET JJISI CHUCTEMBI
JHK/monynsiiyst, HO He Ju1sl OM0JIOTHUYECKOI 0co0u.

Jnst nuaHOCTH, Kak yacTu cuctembl Yenoek — OOmiecTBo, Bpems ompeneneHo. C
ypoBHS 2°Y BO3HUKAeT IOHSTHE BO3pPACTa M, NPH CPABHEHMH €0 C BO3PAaCTOM APYIUX
JONIeH, TOSIBISIETCS 3HAHWE 00 OONIHOCTH il BCEX JIIOJIed TIPOIIECCOB POXKICHUS -
B3POCIIEHHSA- CTAPEHMs, OHATHE O CMEPTH M MPUMEPHOTO BpeMeHH 0 Hee. O6mecTBo *)'!
TaKoKe 3a/1aeT OOIIYI0 TOUKY OTCUYETa ISl JIETOCUUCIICHHS — «OT COTBOPEHUSI MHPa» WU «OT
PoxnectBa XpucroBay. Takum o0Opazom, cuctema Yenosek - OOmecTBo mpumaer t eme
OJIMH CJIOW 3HAYEHMI, HE CBOJIMMBIX K MPEIBIAYIIUM, TO €CTh HOBBIH Ciioi BpemeHnu ty . [Ipu
5TOM JUISl YPOBHS CIOKHOCTH 2°Y 3ajaHbl, CyIIECTBYET, KOHEYHO, M CIIOi BpEMEHH
obparumoro — ty, u ty ,uepe3 KoTopoe, B YaCTHOCTH, MOTYT CPaBHUBATHCS M SHTPOTHIHbBIE
cuctembl 92K, Takke mpoleccy HHU3KOHW CIOXHOCTH, HPOCTHIM IEPHOAUYECKUM
JIBUKEHUSM, HalpuMep, oOpaleHuio 3eMJid, MOXHO MpHUIHcaTh LUU(pOBbBIE 3HAYEHUS,
KOTOpble OyIyT eInHON OCHOBOM MJIsl YMCIOBOW YHHU(DHKAIMU Pa3HBIX MPOLECCOB, cloi ty
MO3BOJISIET TOBOPUTH O «BCEJICHHOMN B IaHHBI MOMEHT BpeMeHu». Bpems cios ty Hecer elie
BaKHYIO (DYHKIMIO CPaBHEHUS KOJOB OTHOILIEHUHN Yy pa3HbIX Jtojeil. UToObl cienars olriee
JeN0, HEeoO0XOAMMO pa3feNuTh ICUCTBHS MEXIy WICHaMU TpPYIIbl, a YeM CJOoXKHee
oOmiecTBo, TeM OoJbllle CHEIHATU3UPOBAHHBIX MPEACTABICHUN Yy KaXJ0ro U3 JIOACH.
Kpome enuHOro sizpika — €IUHBIX CIIOB — KOJIOB JJIsi OOIICHMS, KPOME €IMHBIX 3aKOHOB,

MOPAJIBHBIX HpeHCTaBHeHHﬁ, MHUHUMAJIBHOTO YPOBHSA O6pa3OBaHI/IH U TOHATHSA 00

OKpYyXXaromeM, HYy’)KHO U €IUHOC BpEMH. bes CpaBHCHUMA JEHCTBUI OTACIBHBIX JTUYHOCTEN 110

° Knaccoeas bopvoa, umerowias maxoe 6oavUiOe GIUAHUE 8 MeXHUYecKU paszsumvlx obuecmeax 8 XIX gexe,
yepes KOIOHUAMUSM K KOHYYy XX 6eka npespamuiace 8 NpOMUBOCMoOAHUe «bozamblii cegep (3010Mou
MUAIUAPO) — OEOHBIIL 102.

L 6 cospemennom mupe ModuCHO 2060pumb He 06 obwecmee, - VCAOBUS JHCUHU PASHBIX HAPOOOE 6Ce dice
omauyaomcs, a o Hoocgepe (8 3uauenuu Bepradckozo), 0 eOUHOM UHGOPMAYUOHHOM NPOCMPAHCMEE.
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TUM «KOOpPIUHATaM» OECCMBICICHHO OOIEHUE U JajbHEUIIast COBMECTHAs paboTa. 3HAHHIO
0 BpeMeHH Hac o0ydaeT OOIIECTBO, OTACIBHBIA YEIOBEK €ro MPUHHMAET, MOTOMY YTO
IMOHUMACT CYTb BBOAMMBIX OTHOIICHUH (KOI[I)I B MO3ry INCUXHMYCCKH 30POBOIo 4YCJIOBCKA
JOCTAaTOYHO CJIOXKHBI AJIA Il06aBJ'I€HI/I$I K HUM 3TOTI'O OTHOIHGHI/IFI) H [MOTOMY 4YTO CXKCIHCBHAA
Halla IIpaKTHKa IMOKAa3bIBACT - 3TO IMOHATHO H YI[06HO I KaKI0Tro, IOHATUC BPCMCHU

JOIIOJIHACT KOAbI IJIA O6HI€CTBGHHI)IX OTHOIIICHUH. B 06HI€M, MOXHO CKa3aTb, 4TO AJIAd

*)72
KaXI0TO U3 JIFOJEH BpeMsl CYLIECTBYET MOTOMY, YTO MBI 00J1a/Ia€M CIIOKHOCTBIO YPOBHS U,
OTnenbHO HANO 3aMETUTh, YTO HUMEHHO BpeMsi ypoBHS lty Oyzmer Teub u3 Oyayuiero B
MpoLUIoe Ui BCEX MPUPOIHBIX CHCTEM, IMOCKOJIbKY 3TO MapaMeTp CpPaBHEHUS UX C CaMOM

CIIOHOW CUCTEMOM — 0OIIECTBOM U JIMYHOCTHIO, ¢ IpsIMOM peanu3anueil Hamero 3akoHa.

PaHee MOCTOSIHHO yKa3bIBAIOCH, YTO BBIJCIICHUE HOBBIX OTHOIIECHUH, IO CPAaBHEHUIO C
JIPYTUMH TOTO K€ YPOBHS, €CTh IIar K ycIoKHEeHUt0. Toraa u paboTa co3HAHUS, Pe3YJIbTAThI
€ro JIeATSIIBHOCTH - HOBBIC CBOOOJHBIC MapaMeTphl, 1aeT BO3MOXXHOCTh HEOTPAHUYCHHOTO
yyclla HECBOJUMBIX K IMPEKHUM, HOBBIX BApUAHTOB OTHOIICHUU (MIPOBEpEHHBIE U
3aKperuieHHbIe 00mecTBoM). Haria nesiTebHOCTh M €CTh Ha JJAHHOM 3Tare CI0KHOCTH TO,
YTO pealn3yeT 3aKOH, OTPaKEHHUEM KOTOPOTO SBIIIETCS BCE OKpY’Karollee, Bce MUPO3JaHHE.

[ToapoGHO 06 3TOM OyIET TOBOPUTHCS B CIEAYIONIHMX TJIaBax.
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s Hawel yusunuzayuu pems 0080IbHO NO30Hee NOoHAmuUe. Y OpesHux e2unmsn e2o He 6bL10, ¥ OpeGHUX
espees noseusiemcs 6 no3oHux yacmsx bubnuu, ¢ xxnezuacme (1500 0o n.2.). V Opesnux epexos amo nousmue
yorce Obi0 — XpOoHOC ROJACUPAT MeX, KO20 POAHCOAL.
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I'naBa 13. CBoGoAa 1 ipeaonpene/IeHHOCTh

[TonsitTne cBOOOIBI Yepe3 CBOOOJHBIC MMapaMeTphl MPOHU3BIBAET BCIO HEPAPXHUIO
CIOKHOCTH, SBJSECTCS OJHUM M3 KIOUeBbIX cieacteuil Hamero 3akona. Hamomaro,
CBOOOJHBIMU HOBBIC TAPAMETPHI SIBJISIFOTCS JIUISI OTHOIICHUW TMPEKHEro yPOBHS — OHU HE
CBOJSITCS K HUM, JICHCTBUTEIIEHO CBOOOTHBIC (MIprMephl pa3oOpansl B [aBe 1). Bo3Hukaer
JBA JICHCTBUS — MO UEPAPXUU HU3IINE OTHOIICHUS, BXOJSIINAE B COCTaB 0OJiee CIIOKHBIX,
OrPaHMYMBAIOT UX Yepe3 TaK Has3blBaeMble 3aKOHBI Ipupoasl. Hampumep, ¢ yposus °E Bce
CJIe/yIOlIME OTHOLIEHHMS, TAaK CKa3aTh IOTPYKEHHI B HpocTpaHcTBO 3+1, ¢ ypoBHs 83
noqunHeHsl Btopomy 3akony Hpiorona m tak mamee. C npyroil CTOpoOHBI, Oiaromaps
CBOOOJIHOMY TIapaMeTpPy, OTHOIICHHS KaKJI0TO HOBOTO YPOBHS MOJy4alOT HE CBOMCTBEHHBIC
MPEXKHUM HOBBIE CBOMCTBA, BO3HUKAET BCE OOJIBINE BAapHAHTOB pean3allid CJIOXKHOCTH,
HECMOTps Ha MoUYMHEeHHEe 3akoHaMm. [IpaBra, mocine ouepeHOTO yCI0KHEHUS TIPEABIIYIINE
napameTpbl CTaHOBSTCSA JIETEPMUHUPOBAHHBIMH (yuuThIiBas OTHOCHTEIIBHOCTh
neTepMuHHpOBaHHOCTH — I'maBa 10) *)’3, Bce oTH MOMEHTHI He pa3 pacCMaTPHBANKCH B
MPOILIBIX I1aBax.

OpHako eCTh YPOBHHU CJIOHOCTH, KOTOpbIE Ul HAac SIBISIOTCS OCOOCHHBIMHU. DTO
CII0KHOCTB 2°U, ¢ KOTOPOTO ONpEEIEHb COOCTBEHHO YEI0BEYECKUE OTHOLICHUS M HOBBII
YPOBEHB, CBSI3aHHBII C CO3HAHUEM JIMYHOCTH, KOTOPBIN SIBISETCS ISl HAC CAMBIM CIIOKHBIM,
U IMO3TOMY C KOTOPOTO HUKAaKOM ONPENEIeHHOCTH Jajee I HAac HEeT — MO MPUHLHUITY
neonpegenenus cnoxnoctd TI'C 2. Hoselii  ypoBens Oymer o6o3HadaTbes A,
ojipazymeBasi MPOMYCK MHOTHX YPOBHEH OOIIECTBEHHOTO U JTMYHOCTHOTO Pa3BUTHS.

[ToBTOpIO, M Hallle CO3HAHUE, U TO, YTO MbI Ha3bIBaEM Marepuen, onpenenui Ham 3akon
(I'maBa 7). Co3Hanue — ero BbICIIas (VIS HAIErO YPOBHS) peau3alus, OKpYXKaromias
Matepust — Oonee mpoctas. Ha co3HaHue mo wuepapxuu JEHCTBYIOT (4Yepe3 BIIMSHHUE Ha
paboTy M03ra) OTHOIICHHS HU3IIUX YPOBHEH.

ITo TI'C 1 oHO, KaKk OTHOIIIEHUE BHICIIETO YPOBHS MPUITMCHIBAET CBOOOIHBIE MTapaMeETPhI
0oJiee MPOCTHIM OTHOIICHUSM, HAIPUMED, U MEXaHUUYECKUX CUCTEM 3TO T€UEHHE BPEMEHH,

Ha4YaJIbHbIC U 'PAHUYHBIC YCIIOBH, ITO3BOJIAIOIINE OTCICIKUBATD U3SMCHCHUC 4acTel CHCTEM.
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Tax, 6 npumepe Inagvi 1 npu 68edeHuU 2eUOYEHMPUYECKUX KOOPOUHAM U CKOPOCTU NIAHEMmbl, CKOPOCHb
VOeeanus  MeJNCNIAHemHON cmanyuu, 00 3mo2o Ovleuieli C80OOOHbIM  NAPAMEMPOM,  CHIAHOGUMCSL
onpeoeneHHol.
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ITo TI'C 2 co3HaHuE HE MOXET OJHO3HAYHO ONPEAEIUTh OTHOLIEHUs 00Jiee CIOKHBIX
YPOBHEW, Jake eciii OHM OyIyT pe3y/lbTaTOM Hallero pa3BuTHs. byaymee ams Hac
HEONPE/IEIIEHO, MTPEICKAa3aTh €r0 MOXKEM Pa3Be YTO B IPOCTHIX MOJEIISAX.

[To TI'C 3 nnst OTHOLIEHMSI «CO3HAHMUE» CYLIECTBYET CHUMMETPHSI OTHOLIEHUM HU3LINX
ypoBHel. Kaxmoe M3 OTHOLIEHWI OKa3bIBAETCS OJUHAKOBBIM (CUMMETPUYHBIM) IS
CO3HAHMS pa3HbIX JUYHOCTEN — cM. Puc. 8.1. (pa3Hble MI0OM OJMHAKOBO BHUJISAT PacTEHMS,
Comnuiie, goMa, uaynme 4achl..) Takas 0COOCHHOCTH IMOJYYHJIa Ha3BaHHE «O00BEKTHBHASA
PeabHOCTH BHE YeJ10Be4eCKOro CO3HAHMSA» 1 TIOPOInjia TEMY IPOTUBOCTOSIHUS CO3HAHUS
U MaTEpUH.

371ech HAJIO TOSCHUTH, II0YEMY yPOBeHb >S4 cTaBuTCs BhIme 2°Y, Bpoje Obl JHYHEIE
CTpEMJICHHS] U JOCTHKEHMsI JTAJIEKO HE BCerja Jydlle TeX, YTOo yKe ecTh B oOmiectBe. Kak
ObUIO pazo0paHO BBILIE, TOJBKO Yepe3 JUYHOCTh HAET HAKOIUIEHHE M YCJIOXHEHHE
MH(OPMALIMOHHBIX KOJIOB, OPTaHU3YETCS MOTEHIHAN JUIsi HOBOM cllo>kHOCTH. OOI1ecTBO He
MOXXET ONpEeNeNNUTh, YTO MPUHECET TO WJIM WHOE JeHCTBUE yenoBeka. ['pomaaHoe 4ucio
OOIIIECTBEHHBIX HOBIIECTB, H300pETEHMH, pe3ylbTaTOB TBOPYECTBA, KOTOpBIE ceHlyac
ABJIAIOTCS (YHIAMEHTOM IMBMJIM3allMM, OBbUIO B CBOE BpeMs OTTOPrHyro. [la, mudHble
pe3yabTaThl MOTYT M 4Yallle BCErO OKAa3bIBAIOTCS (DIYKTyalUsMH, HO JO BO3MOXHOCTH
CPaBHEHMs UX C NOCIEIYIOIMMH U3MEHEHHSAMH HEOOXOJMMO CUUTATh KaXIyI0 JIMYHOCTb
CTOSIIIEH TI0 CIIOKHOCTH BBILIE OOLIECTBA U MOAPa3yMeBaTh yPOBEHb 4 Bble ypoBHS 24 |
Hano 3ameTuTth, Ipouecchl CTAHOBJIEHHUS JIMYHOCTEH B CyMME CO3JAlOT HEUYTO IM0J00HOE
OMOJIOTUYECKOMY 3BOJIIOLIMOHHOMY JIaBJIEHUIO, pa300paHHOMY B Mpeablaylleld TJjaBe,
TOJIBKO JUIsI HOBOTO YpOBHsA. Takoe cyMMapHOE IMOCTOSIHHOE AaBJIeHMe MOXKHO Ha3BaTh
HUBHJIN3AUMOHHBIM — 3TO U HOBBIE M300pETEHUs], HAyUYHbIE OTKPBITHSA, 3aCEIEHUE HOBBIX
TEPPUTOPUN U Bce Oosiee riIyOOKHMEe KOCMUYECKUE MCCIEOBAHUS, BHEAPCHUE HOBLIECTB U
HOBBIH 00pa3 >KU3HU, NOCTOSHHO PACTyIlas YUCICHHOCTb HACEJEeHUs NpHU Bce OOJIBIINX
BO3MO’KHOCTSIX MEIMILMHBI M CEIbCKOI'O XO3HCTBa M Ipouee, M mpouee... . Tak ke Kak u
JUId  DBOJIIOLMOHHOIO,  LMBHUJIM3ALMOHHOE  JABJICHHUE  SBISETCA  OTPAKEHUEM
HeorpannueHHocTy Hamrero 3akoHa.

OcTaHOBIIIOCH HAa BCTAIOLIUX JUIS CAMOCO3HAHHUS, Il TIMYHOCTH BOIIPOCaxX CBOOOBI U
MIPEIONPENEIIEHHOCTH, U MPEXKJE BCEr0 Ha HEKOTOPBIX BaXXHBIX OTHOLIEHUSAX MEXIY
COOCTBEHHO JIMYHOCTBIO M couuyMoM B cucteme Yemoek - OOmectBo. @opMupoBaHue

IOHATUA JIMYHOCTH, IMOHATHA OTACIBHOI'O0 <«1», BBIACJICHHOI0 CpEAU IPOYUX, ITO
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GopmupoBanue HOBOro ypoBHs 3. Tlo nepapXuu 3JIEMEHT STOr0 HOBOTO YPOBHS CBSI3aH M C
OMOJIOTUYECKUM OOBEKTOM, M SBISIETCS OCOObI0O B TOMYISALUH, TaKXKe SBISETCS
MaTepHUaJbHBIM TEJIOM, BOOOIIe 00nagaeT (M MOJYMHSETCS) BCEM OTHOLIEHUSIM HM3ILEro
ypoBHA. bonee TOro, BO3HUKHOBEHHE JIMYHOCTH, MOHSTHUS «SI»— 3TO MaKCHMaJbHO
BO3MOJKHOE OTIMYUE MEKAY OMOJIOTHIECKUMH 00BEKTaMH OJHOTO BHa. HeT AByX moX0oXux
JUYHOCTEH, Cyned, HE COBMAJaeT OCO3HaHHWE ceOs y NBYX 0COOei — y IBYX JIFOJICH.
Bo3HUKHOBEHHE «» — 3TO BO3HMKHOBEHHME MAaKCHUMAJIbHON CIIO)KHOCTH BO BCEJIEHHOM,
W3BECTHOM HaM.

Koneuno, camo ompezneneHue JMYHOCTH, CBOErO «sD» TOJpa3yMeBaeT OOIIECTBO,
KOTOpO€ HayuuJio peOeHKa (depe3 B3aMMOOTHOILLIEHUS MEXAY JIIOJIbMHU, Yepe3 BOCIHUTAHUE,
Omarojapss TOMY, 4YTO POJUTENN TOXXE BOCHHUTHIBAIMCH B OOINECTBE) CaMOAHAIU3y U
pa3JesieHnI0 CBOUX BHYTPEHHUX ONIYIIEHUN OT TeX, YTO HECET OKPYKAIOIUNA MHUpP, HAYIHIIO
0OMEHHBATHCSA YK€ UCIOJIb3YEMBIMH KOJIaMU — CJIOBAMH C OKPYXAIOUUMHU. JTO MPUBOJUT K
MOSIBJICHUIO YCJIOBUHM JUIsI CBOEr0 COOCTBEHHOTO OMNpEENIEHUs BHEIIHUX OTHOIIEHUM, Ha
OCHOBE CBOMX, OT/CIBHBIX OT IPYTHX, 0CO3HAHHBIX (cM. ['aBy 12) omymeHnuii, To €CTh K
OCO3HAHHUIO CBOEro «si». [loaTomy, KcTaTH, 6€3 MoJO0OHBIX YCIOBUN JUMYHOCTHOE CO3HAHUE
He MOTJIO B U3BECTHOM HaM BHJIE CYILECTBOBAaTh Ha 3ape deloBedecTsa *)'4. DTo u HeBaxKHO,
rpaHula, OTAEJSAIONIasl OCO3HAIOIIEro ceOs 4YeloBeKa OT TOBOpSIIEro ¢parMeHTa CBOEro
IJIEMEHH, HE Morja ObITh PE3KOH, BakeH caM (DaKT IMOCTENEHHOTO CTAHOBJICHHS «sI»,
OTJICJICHUSI INYHOCTH OT OKPY>KAIOLIUX JIFOJICH.

Bo3nukmee mnpu oOydeHun B 0O0IIecTBE, «I» COBPEMEHHOIO YelOBEeKa C
OTpEeIECHHOT0O MOMEHTa MOXKET CYIIeCTBOBAaTh 0Oe€3 yuuTened M Jaxe Mpu OTPULIAHUU
oOIeCTBEHHBIX OTHOIIEHMH. Torga MOKHO TOBOPUTH O CaMOPA3BUTHH M BOOOIIE O
HE3aBHCHMOM CYIIECTBOBAHUU JMYHOCTU — JI0 CMEPTH WJIM MCUXHYECKON OO0JIe3HH. DTUM
caMbIM OTpEJENICHbl YCIOBHUS /JIsi TOSIBJICHHUSA, TaK CKa3aTh, TPAHCIEIECHTAIBHOTO <1»,

HAXOJSAIIET0Cs HaJl YCIOBUSIMH HU3IIUX YPOBHEH, laxke 00IIecTBa #)75

4 30ecy ne Hydem pazbupamvcs d60moyus omHoueHutl ypoeus 00 M, Ho Hado ommemump, UMo, KOHEYHO, 6
PaHHUX 00wecmeax npeciedo8aHue CamoCmMoOAMenbHOCmY Obl10 onpagoanuvim. Ilpu manom Koauuecmee
Pecypcos, NOCMOAHHOU Yepo3e 2071004 IUYHAA c80000a OeliCmBuUll, NpueooAuds K He8bINOIHEHUIO Yel08eKOM
00UWeCmeeHHbIX NPABIT, MOIA NPUBECU €20 CeMbio, OO K cubeni.

> K. Huccaoce, weelyapcKull NCUxonoe, co30amenb Meopul KOSHUMUBHO20 DPA36UMUs, OMMeYal, 4mo
COCNACHO IKCNEPUMEHMATLHBIM OQHHBIM, NCUXUYECKOEe PA3BUMUEe O3HAYAEN 803MONCHOCHb OMHOWEHUs K cebe
€O CTOPOHDL.
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PaccMoTpeHre THYHOCTH KaK CUCTEMBI 00JIe€ BBICOKOTO YPOBHS CJIOKHOCTU MPUBOIUT
K ToMy, uto, o TT'C 1, ypoBenn 3341 3amaer cBOOOIHBIC rnapaMmeTpsl. ECiii MbICIH TUYHOCTH
(KOZbI OTHOIIIEHUM OKPY)KAIOIIETO MUPA) BBIACIEHBI OT KOJOB, 3aJJaHHBIX 00IIIECTBOM — 3TO
«MOM MBICIIU», TOT/Ia HOBBIA TMapameTp, OTMEYAIOUIMH BBIJCICHUE CBOMX MBICICH, CBOMX
pelieHui u ACUCTBUM OT IPYruX, BHEIIHUX, SBJISETCSA TEM, YTO HAa3bIBACTCS CBO0O10I BOJIM:

34 oY =>  ceob00a éonu.

CBoOosla BOJM OKa3bIBAETCS COBEPLIEHHO OOBEKTUBHBIM IMOHATHEM (IIOMHS 00
OTHOCUTENbHOCTH 00bekTHBHOCTH — ['nmaBa 10) kak, Hampumep, Bpems ty, cuia unu
MPOCTPAHCTBO, a MOPAJIbHBIE 3aKOHBI W IIEHHOCTH OTIEIBHOM JKM3HU, - JTH HOBBIE
OTHOILEHHS HOBOTO YPOBHA 334, 0Ka3bIBAIOTCS YCIOBUSAMH I IIPOJIOJKEHHS YCIOKHEHNS,
JUTsl TalibHEeHIero pa3Butus U cucteMbl YenoBek - OOmiecTBo, W peanusanuu Harero
3aKoHa. B o0miemM, MOXHO cKa3aTh, 4TO CBOOOJa — HE «TOJIBKO MJEs», KaK moJaran [ erems.
DTO OJIHA W3 XapaKTEPUCTHUK MHUPO3JIAHUS, KaK W ApPyrue cBOOOJHBIC MapameTpsl. BakHO
OTMETHUTH, YTO CBO0OJAa BOJIM He MOKET MPOTHBOPeYnTh AeTepmunu3my (I'masa 10), aTo
pa3HbIE YPOBHHU CIIOKHOCTH.

CBoOonly BONM, Kak W TapaMeTp BpeMs, MOXKHO CIIPOCLHPOBATh Ha OTHOILIEHHUS
HU3MUX ypoBHEH. [TomyyaroTcst pa3Hble clou — Kak U JUIsl BpeMEHU. JTO BOJIS BEIOpATh IMyTh
B IIPOCTPAHCTBE — UATH IO OJTHOM JOPOTE WM IO APYrOM, BOJISI TBOPYECTBA, BOJIS CO3AAHUS
HOBBIX CBSI3ed MEXIy J0apMHU. [Ipu 3TOM TOJBKO MOTOM, C HOBOTO YPOBHS YCJIOKHEHHOM
CUCTEMbI OIpelieNsieTcs, pe3yJbTaTUBHAa paboTa JTUYHOCTH WM HENpPOAYKTHUBHA, MOTOM
MOXXHO OyzeT omnpeAenuTh, Oblia JIM peaau3anus JUYHOU cBOOOAb (UIyKTyauueld ypoBHS
Y 6pu10 1M M300peTeHne — HepaOOTAIOIMM, TBOPYECTBO — HEHYKHBIM, HIHM YTO —TO
BHECJIO B peanu3anuio Hamrero 3akoHa - caeiaHa MoJie3Has BElllb, HAlKWCAaHA KHUTA,
BOCIUTaHbl JeTd ... CBOOOJA BOJMM HE TrapaHTUPYET, HO MOAPA3yMEBAET BO3MOXKHOCTh
JUYHON CBOOOJBI - HOBBIE OTHOUICHHS, HE CBOJMMBbIE K OIPEIEICHHBIM paHee.
B03MOXHOCTh — MOTOMY YTO OT JIMYHOCTHU 3aBUCHUT, Oy/IE€T peain30BaHO YTO —TO HOBOE HIIU
€e OTHOIICHUS OCTaHyTCS B pycie MpexHux (KcTaTtd, 3TO TOXe cBOOOIa — BBIOOD OO

OCTaTbhCA B IPUBBIYHBIX OTHOLICHUAX, 1100 CTPEMUTLHCA K HOBOMY).
Cam (l)aKT OIMHMCAaHUA U U3YUCHUS HAMU TH00BIX ApYyrux CuCTeM, B 4aCTHOCTH, 3aJIaHUC

BpCMCHHU, 3aJJaHUC HaAYAJIbHBIX YCHOBHﬁ, TOBOPUT O TOM, YTO MPOUCXOAUT HAKOIIJICHUC

I/IH(bOpMaI_[I/II/I — POCT 3TOr0 IapamMeTpa, Torga U Mbl B IIPOLCCCC OCMEICIIEHHOH JIeSITeIbHOCTU
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TOKE MEHSIEMCS — CTAaHOBHMCS 0oJiee CIOXKHBIMU. 3HAHUE, MOJYYEHHOE TPHU U3ydeHUH (U
MOTIBITKAX U3y4eHHs) ceOs U OKPYXKAIOIIEro MUpa (B TOM YHCJIE €ro YIPOLIEHHBIX MO/IEIEH)
MIPHUIAET UCCIICIOBATEII0 OOJIBIIYIO CIIOKHOCTh, TO €CTh HAYYHOE 3HAHHE + UCCIICIOBAHHE =
Oompliee HAydHOE 3HAHWE (€CIM WCCIEAOBAHME W €r0 HHTEPIPETAIUs OKa3bIBAOTCS
BEPHBIMH W TIPUHUMAIOTCS OOIIECTBOM, HAYYHBIM COOOIIECTBOM W 3aKPEIUISIOTCS 4Yepe3
oOpa3zoBanue) — cuctema YenmoBek - OOLIECTBO He 3aMKHYTa B CMbICJIE YCJIOKHEHHUS.
Jlaxke clenaHHble OMMOKW, HO OIIMOKH, OCO3HaBaeMbIe HAMH, O3HAYAIOT OTIHYHC
MPABWIBHBIX ITOJIOKEHUH OT HEMPaBUJIBHBIX, a IMOJIyYeHHWE OSTOW HWHQPOpMAIUU - yiKe
YCIIO)KHEHHE.

[Ipu >TOM ecnu Ta WK WHAs JIMYHOCTh HMYETO HE 3HACT WJIM HE XOYeT HHYETro, KpOMe
00s13aTeIBHBIX /€M, 3HaTh, TO 3TO (MMOYTH) HE BJMSIET Ha oOmiee pazBuTHe. OIHAKO, €CIH
YEJIOBEK CO3/la]l HOBYIO HH(POPMAIHMIO, KOTOPYHO OOIECTBO TPHUHSIO, CTalo Oojee
CIIOXKHBIM, HM3MEHWJIOCh, TO BO3HHUKAIOT M HOBBIC OTHOIICHHS, BO3JCHCTBYIONIME Ha
OTJICIBHBIX JIFOJIEH — UM Hazo OyJIeT COOTBETCTBOBATh M3MEHEHHOW cucTeMe UYeloBek —
OO01ecTBO; HOBBIE OOIIECTBEHHBIE 3aKOHBI — BIUIOTH JIO YrOJIOBHBIX, OyAyT BIHUSATH Ha
NpYrUX mozei, obydas W/MIM 3aCTaBIsis COOTBETCTBOBATH HOBOH cioxHOCTH*)'®. Torma
POCT CJIOHOCTH TPEICTaBUM BhIpakeHneM YemoBek — OOmiecTBo — YeoBEK CIOXKHBIH,
TO ecTh JalbHeiilee pasBuTHe YypoBHs 24, B mociemHeM yTBEPKIECHHUHM €CTh KaXKyLIeecs
MPOTUBOPEYHUE C TEM, YTO YPOBEHb JIMYHOCTH BhIIIE€ OOLIECTBEHHOIO, OJJHAKO [0 UEpPapXHUU
0001 YpOBEHb OCHOBAH Ha IMPEIbIAYyIEM, BKIIOYAET B ce€Os €ro OTHOLICHUS U peanu3anus
334 BnonHe eCTECTBEHHO MCIOJBL3YET OOLIECTBEHHBIE OTHOIIEHHA. M 31€Ch BBIABIAETCS
MPOTUBOPEYUE MEXIY CBOOOJOW JHMYHOCTH U COLMAIBHOW HEOOXOJUMOCTHIO, MEXIY
oOmiectBOM — HocuTeneM uHpopManuu, (yHIamMmeHToM oOpa3oBaHHMsI M HEOOXOJIUMBIX
MpaBWi, €IUHBIX /sl MHOTHX JIOJe, M JHUYHOCTBIO, KakK «TPaHCIECHICHTAIBLHOI,
He3aBHCHMMON 4acTbhlo cucteMbl YenoBek - OOmectBo. B 3ToM u  3akimouaercs
MPOTUBOPEYHUE U ETUHCTBO MEX Iy CBOOOIOM BOJIM U 3aKOHAMH O0IIIEeCTBA.

Cnenato HeOombmioe orcrymiaeHre. OT AETCKUX TMCHUXOJOTOB MOXHO CIBIIIATh, YTO
JIeTH, KOTOPble HAYMHAIOT TOBOPUTH, HE CTOJBKO y4aTcsl pe4H, CKOJIbKO KakK Obl BCIOMHHAIOT
ee. DTO HE YOMBHUTEIHHO, Pa3 SBOIIOLMOHHO (OPMHPOBAICS YPOBEHH CIOXKHOCTH U, ¢

KOTOPOT'0 BO3MOKHO (popMHpoBaHUE JTUYHOCTH. CloKeHHE OTJENBHBIX 0co0el B 00IeCTBO

8 Kopomxo 06 amom ckasan B.H. Jlenun: ,JKumv 6 obuecmee u 6vimb c60600HbIM 0M 001ecmea Henb3s.
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- CIIC/ICTBUE BBICOKOM YaCTOThI KOHTAKTOB M OOpAaTHOMN CBSI3U MEXKIY BCEMU YYAaCTHHKAMH,
npu oOMeHe TeMH HEWHEepPIHUATbHBIMH KOJAMH, BO3HHKAIOIIMMH B MO3TY, O KOTOPBIX
TFOBOPWJIOCH B TpEAbIAYIIEH IjaBe. JTO U €CThb pedb — OOMEH CJOBaMH, KOJUPYIOIIMMU
OKpYy)alolllie BEeIM W OTHOIICHWs. MMeHHO ¢ ee moMompro Oblla MOCTPOEHA CHCTEMA
Yenosexk - OOIIECTBO, MOKHO CKa3aTh, YTO CJOBAa — DTO KOIBI, OOIIME M UIT MO3ra
OTIENIHOTO YEJIOBEeKa, M JUIsl OKPYXAIoIIUX JI0Jel, obmiectBa. Torma peds 3TO TO, 4YTO
oObeauHseT Be yacTh cucreMbl Yemoek + OOmiectBo. st ee popMupoBaHUs JOJKHBI
OBUIM WCTIOJB30BAThCS CTEP)KHEBBIE OMOXUMHYECKHE W (DU3HOIIOTHYECKHE TPOIECCHl B
MO3TY ¥ HEpPBHOW CHCTEME YeJIOBEKa, OTPEISISIONINE OHOXUMUIO U (PU3HOJIOTHIO YeNIOBEKa,
MO3TOMY BBIPAOOTKA HABBIKOB Pa3roBopa MAET HEOTHEMIIEMO C Pa3BUTHEM TeJa M CO3HAHUS
pebeHka.

Beprych kK HOBBIM mapamerpam. JIMYHOCTH MOXKET CpaBHHBATh CBOM OTHOIICHUS,
YYBCTBa C MPEIBIAYIIAM ONBITOM, C TE€M, YTO COOOMMIM JApyrue. B sTom ciydae ymaercs
0CO3HABATH YYBCTBA, MEPEBOJSI MX U3 YPOBHA PE(PICKCOB B HOBHIC CYIIHOCTH — OOIIHe
KOJbI, TaK 00JIb OT KOHKPETHOHM paHBI OMpeesieTcss Kak 007k BOOOIIE, TOpe, 0 KOTOPOM
MOXHO COOOIUTh ApyruM. W apyrue moiMyT 3TO MOHSATHE, I3TOT KOJ. MIMeHHO uenoBek
MOXKET CO3[aBaTh «100pP0O» U «3JI0», pa3 OTHOLIEHUS OH pa3/eisieT Ha XOPOIINe WU TUIOXHeE
XKuBoTHBIE ATOr0 B MpUHIUIE cAenaTb He MOryT. OTMedy, Bce 3TH HOBbBIE CYIIHOCTHU
CBSI3aHbI C MMapaMeTPOM «CB00O/a BOJIU» U PA3IUYAIOTCS Ui KaXKJI0T0 MHIUBUIYyMa, XOTs,
KOHEYHO, Ha YypoBHe oOmiectBa QopMHupylOTcs Oojiee 4YeTKHE HX OINpeAeNeHus,
MpUMEeHsIeMble JJIsl BceX (@, 3HAUUT, IOTOJIOBHO JUIS BCEX HE MOAXOISIINE).

Oto0pa3uth g ce0s CBOW ypOBEHb, MOHSATH ce0s camMa JUYHOCTh HE MOJKET, TaK
CKa3aTh «IMIOM K JIMIly JIUIA HE YBHUAATb», a, 3HAUMT, GOJIce HU3KUI ypOBEeHb 2°U BUIMTCS
TOJIBKO - TOJIBKO TMO3HABAEMbIM, €r0 OTHOLICHHS €Ile MOXHO MPEICTABUTh B BUJE TE€X HIIU
MHBIX IAPaMETPOB C ypoBHS 4 . B 4aCTHOCTH, MBI €Il[¢ MOXKEM CPABHUTH CBOE TIOBEICHHE C
T€M, YTO OOIECTBE CJIOXKWIOCh KaK IOBEJEHUE, HYXKHOE IJs €ro CyIIEeCTBOBAaHUS U
pa3BuTHs, - C OO0IIeCTBEHHOW Mopanbto. Torma kak JuuHas Mopajb, JUYHBIE IMpaBUIIA
MOBEACHUS, MPUYMHBI, 3aCTABUBIINE CIEIOBATh UM, HEOOBSCHUMBI Ui OPYTUX IOJEH, a
3a4acTyro JJIs UX BBIpaKEHHs HET CJIOB M y caMmoro yenoseka. Emie Oosiee clokHbIE, YeM
otHoutenus >34 Mbl mpocto He MokeM - 1o TI'C 2 - cMOJIETMPOBaTh, OTPA3UTh B CO3HAHUHU B
BHJIE KOJIOB, CPAaBHUMBIX C JPYTUMHU, OHU OYAYT BBHITIISACTH JJIS HAC YyAOM, HapyIICHHEM

MPUBBIYHBIX IPUYHUHHO — CJIICACTBCHHBIX CBsI3€il.
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[Tpunoxxenue k I'mase 13.

Crout ynoMmsiHyTh IO 3TOM TEME O MpoBajlaX aHOHCUPOBaHHBIX B siHBape 2013 roxa,
METaIPOCKTOB 10 PEKOHCTpyHpoBaHuio (!) yemoBeueckoro mo3ra u co3nanus B CLIA
— BRAIN u B EC — Human Brain Project. IIpoekTbl, pe3ynbTaTbl KOTOPBIX JOJKHBI
ObUIM TIPEB30WTH pe3yNbTaThl TPOEKTAa paCIIM(PpPOBKUA YEIOBEYECKOTO T'€HOMA,
¢bakTruecku THXO0 CcKoHyamuch K 2018 romy. Cromnmm wmcclieoBaHUS  OKOJIO
nonymuwuimapaa  jgoutapoB (100 MiH.  mepBOHAYaIbHBIX, TOC.TPAaHTBl U
MOKEPTBOBAHMS) U CTOJILKO e B €BpO. SICHO, 4TO Tema pacmmdpoBKH pabOTHl MO3ra
¥ CO3HAHMS HaM TOKa He 1o 3y0am.

Ecte moroBopka — ecnu He 3Haellb, KyJna IUIbITh, HU OJWH BeTep He OyneT
nonyTHeIM. [locMOTpeB Marepualibl 0 HEyJladyax 3THX MPOEKTOB, MOXKHO BHJIETh, YTO
TaM TOJKOM HHKTO HE MPEACTaBIs], YTO UMEHHO HaA0 JejaTb W3 TOro, 4ero He
caenatb B OOBIUHBIX JlabopaTtopusx. (Her, COTHM MWIIMOHOB OCBOMJIM YCIIEIIHO...)
Jlia Havana Hemyoxo Obl ONMpeAeNuThb, YTO Takoe co3HaHue. W BOT 3/1eCh MOXHO
BCTaBUTh CBOM IISATh KONEEK/IIEHTOB W3 JaHHOM Teopuu pocTa cioxHocTH. Hano
yKa3aTh, 4YTO CO3HAHUE — HE CAMOCYLIHOCTb, @ UHCTPYMEHT JJIsl TOCTHKEHUS TON WU
WHOM TIeNH, JCHCTBUH, CYIIECTBYIONIUX IS BBHITIOTHEHUsT Oojee KpynmHbIX 3a1ad. Cam
1Mo cebe MHCTPYMEHT —KaKuM Obl YJOOHBIM U BBICOKOIIPOM3BOUTEIHHBIM OH HHU OBLI,
Hudero He 3HauyuT. Llenb pyOanka, Hampumep, riaajgkue JTOCKU s 3a00pa, KOTOPHIi
HY)KEH JUI OTOpaKUBaHUSI TEPPUTOPHUU, KOTOPOE HY)KHO JUIsI CIOKOMHOM KU3HU U T.JI.
[ToaToMy roBOpst 0 CO3HAHMHM HEOOXOIUMO BBIAECIUTH LIEb, KOTOPOH OHO CIYXHT, U
MOHSATH, IOYEMY 3Ta 1eJIb U3MEHSAETCS U CTaHOBUTCS Bce Oosiee crnoxkHoi. [louemy Obr
HaM HE OCTAaHOBHUTHCS Ha YPOBHE CO3HAHMS IIMMIIAH3E, WHTPUTYIOIIUX B CTae H
IJIAHUPYIOIMKUX JIeHcTBUsT Ha dackl Brepen? Ilouemy OBl HE OCTaHOBHUTHCS Ha
Mpe/ICTaBICHUSIX O claJKuX OaHaHax WU MyTd K HUM? Ho Halle co3HaHHe yxKe 3aHATO
3aaueil mpuoOpecTy HOBBIM cMapT(OH - MOTYUUTh JEHBIU AJIS HETO, JIIS YEro UIIEM
paboTy Ha OJIM>KAWIIIKME TOJBI, MPOXOAUM OOydeHHEe, He0OX0IUMOe IS TaKOW PabOThI
U mpoyee, UIIeM JIEHbI'M Ha O0y4YeHHE. ..

Kak mnoxazano Beille, Takas Iesib moagaeTcst GOpMYyIUPOBKE, 3TO Ta CBepx3ajaya
MIOCTOSIHHOTO HEOTPAaHUYEHHOTO pOCTa CIOXKHOCTUM OTHOIICHHH, YTO M TMpHUBENa K
00pa30BaHUIO MMPOCTPAHCTBA, 3aKOHOB MEXaHUKHU, XUMUYECKHX CBSI3€H U MPOYEro, YTO
MBI BMECTE Ha3blBaeM BCeJIeHHOM. Toraa AeiicTBUsI HHCTPYMEHTA «CO3HAHUE)» HYXKHO
MIPOBOJINTH, OTTAJIKUBAsICh OT pa3dopa Lemeil, koTopble Mbl cebe cTtaBuM. M3ydarhb
MOCTOSIHHO BO3HMKAIOIIME  Tiepe]] OOIIEeCTBOM U OTIEIbHBIMU JIIOJABMU 337aud
(oTBeuass Ha BOTMPOCHI «KaK», «KAaKUM O00pa3oM») W TOJILKO Yepe3 HUX H3ydaTb
JeSITeNIbHOCTD HAIIIETO «MO3TOBOI'0 HHCTPYMEHTa».
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I'naBa 14 Hayka, uctusa, puinocodpus

OmunbKoii Oyaer cuuTaTh, 4TO HayKa MIIET HCTUHY. Hayka nzydaetr B3aumMoaeicTBus
B MPUPOJHBIX M OOIIECTBEHHBIX CHUCTeMax. VICTHHY M COOTHOCHMBIC ¢ HEW METAIOHSATHUS
(ObITHE, CO3HAHME W Tpovee) n3ydaeT gurocodus. Penurus, onupasch Ha OTKPOBECHHSI, YKe
MMEET TJIAaBHBII OTBET M MPOCHUPYET €ro Ha 0oJiee YAaCTHBIC BOMPOCHI OBITHS YEIIOBEKA,
oOIIecTBa 1, MHOTA, PHUPOIHI.

Y AMBUTEILHBIM OKa3aJIOCh TO, YTO M3y4EHUE B3aWMOJCUCTBHIA MEXIy HATEPTHIMHU
SHTApEM TIEPBIIIKAMH, MAJAOIIUMH SOJTOKaMH, TPUCHUBITUMUCS TaOMUIAMH MPUBEIO K
MMOHUMAHHUIO MHOTHX 3aKOHOB MUPO3/IaHUs, a TaKkKe K BOJOPOJIHONU OoMOe, aHTHOMOTHKAM,
Bueodaitiam... [Toaromy oaro Bpems, B 1950-60 e rojpl, CUUTANIOCh, 9TO HAYKA JIMTUPYET B
Tpoulle HayKa- puiIoco(usi - pelurusi 1 BCKOpe 3aMeHuT e€ oJHoi coboil. K atomy, Bpone,
BCe pacrojarajio — M3ydeHne B3anMoIeCTBAN Pa3HBIX MPUPOTHBIX CHCTEM, TO €CTh OTBETHI
Ha Bompoc "Kak", K YAMBICHHIO CaMHMX YYEHBIX CTald OOBEAUHSTHCS MEXKIy COOOM.
beckoneuynoe, kazamock Obl, pasHOOOpa3ue BEIIECTB, CBEJIOCh K HEKOTOPHIM OCHOBHBIM
anemeHTam Tabnmuubl MenneneeBa. JImwkenue u 010k, u JlyHbl, 1 KamHEH, Bpojae Obl
COBCEM HEMOXOXKHUX BEIEi, 0Ka3aJoCh MOJYMHEHO OJHOMY 3akoHy. [losydaercss Takoi
MEPEBEPHYTHI KOHYC - BBEPXY MHOTOYHUCIICHHBIE MPUBBIYHBIE OTAEIbHBIE CYLUIHOCTH, a
HIDKE OHU 00BeUHSIOTCS. Tak, pa3sHOOOpa3ue JKUBBIX CYIIECTB OKa3bIBACTCA 00ObETMHEHHEM
KIeTok, te comepxkar JIHK, xoTopas cocTouT W3 HYKI€OTHUIOB, OHM - U3 aTOMOB, T€ -
MPOTOHBI U BJEKTPOHBI M T.A. TO XK€ ¥ C KaMHSIMH, HalpuMep - OHM KOHIJIOMEpaThl
CUIMKAaTOB (0OBIYHO), T€ - MOJIEKYJIbl Ha OCHOBE KpeMHHs (OOBIYHO), T€ COCTOST W3
MOJIEKYII, U, ONATb- TaKd MPOTOHOB, AIEKTPOHOB...

3aKOHBI MPHUPOJABI TOXKE OKA3bIBAIOTCS, KaK MaTpellKa BIOKEHHBIMH JIpYr B JIpyra.
Hanpumep, 3akon Apxumena mpo Telno B BOJAE - YacTHBIM ciydail 3akoHa [lackans mpo
naBieHue. TOT - MpsMOE CIEICTBUE MOJIEKYISPHOTO CTPOEHHUS BOJBI, JKUIKOCTH. Ta -
MpsIMOE CJIEJICTBUE BOJOPOAHBIX CBS3€H MEXIy MOJIEKYlIaMU BOJbl, T€ - CJEJICTBUE
Pacroio’KeHUsT TPOTOHOB U 3NEKTPOHOB... KoHyc Toxke cxomutcs. MHTepecHO, 4TO 3TH
JTAaHHBIE TIOJyYeHBl HE OTBETaMH Ha BOTIpoC mouemy (dunocodusi), a U3ydeHHEeM BOIIPOCOB
"kak" (HayKa).

Habupas oTtBeThl Ha BOMpoCH "Kak", MbI C yIUBIEHHUEM BUIUM OTBETHI Ha BOIIPOCHI

"mouemy" A U3BECTHBIX CYLIHOCTEH (Hampumep, /Ui Tella, MOTPYKEHHOTO B KUAKOCTb:
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noueMmy - no [lackamio, TOT - O MOJEKyJaM U Ip.) U BCE MEHBIIEE UYUCIO CYLUIHOCTEH,
KOTOPBIE HAJI0 OIPEEIIUTD.

Eme onuH mpumep - MarHeTu3M. BBIACHWIIOCH, YTO HET OTACIBHOTO MarHeTH3Ma,
€CThb DJIEKTpOMarHeTu3M. M3ydas BOmpoc «kak», MPUXOJUM K OTBETY, IIOYEMY BO3HHUKAET
MarHetusMm. Ocraetcst Bonpoc "mouemy" yxe /uig o0OMX - JIeKTpo W MarHeTusMma. [lanee
OKa3bIBAETCS, 4YTO €CTh €OUHOE B3aMMOJCHCTBHE CIIA00r0 ¥ AIIEKTPOMArHUTHOTO
B3auMoJeicTBri. I MarueTnsm, u palnoakTUBHBIN paciaj — 4acTh HeKkoero nesoro. Jlanee,
KBapKH, TIIOOHBL.. KOHYC TOYTH colescs, HaKOIUIEHHbIE Hay4HbIC 3HAHHS KOCHYJIHCH
MOHATUH BpPEMEHM M TPOCTPAHCTBA, MPOOJIEM JIOTHKH, Hadana OBITHS, CYIIECTBOBAHUS
Ha0JII0aeMOT0 MUpPa, CBOOO/IBI BOJIA U MpoUee, erle Obl HEMHOTO H... YBBI, IO CUX TOp "Bec
He B3AT". Bpojie Obl HAZ0 HAWTHU OTBET «IOYEMY» IS OYKBaJTbHO HECKOJbKHX MOHATHH. 1
BOT TYT HpoOyKCcOBKa .

KT0 —T0 13 KpynHBIX COBpEMEHHBIX (PU3UKOB CKa3all, YTO, CO3/1aBast TEOPHIO BCETO»
- BEJIMKOTO 00bEIMHEHUS AJIEKTPOCIadboro, CUIbHOTO U I'PaBUTALMOHHOTO B3aUMOJIEHCTBHIA,
MOJIyYUM OIHMCAaHUE JNEUCTBUA, KOTOpoe, uHTepdepupys, AacT U TIIOOHBI, U KBapKH, Te —
«QIIEMEHTapHBIE» YaCTHUIIbI, aTOMbI, MOJIEKYJIbl M TakK Jajiee. Y IEPEeBEPHYTOTO KOHYca
OKa3bIBACTCS BEPXYIIKA — TEOPUSI BCETO, a JaJiee 3aKOHBI (CKopee — (PU3NIECKHUE KOHCTAHTHI)
MIPUPO/IbI 3aCTABJISIIOT PACTH TOT CaMbIil KOHYC BIUIOTh 10 00pa3oBaHus HaC.

31ech cpa3y BHUJIHA OIIMOKA B OKUJIAHUSIX BCETO OT «TEOPUHU BCEroy,( X0Ts, KOHEUHO,
BBIIIE OHA OIMHKCaHa yX OYeHb MpocTo). B mobom ciyuae HuKakas uHTepdepeHus, MycTh
Jake TOJieH TpaBUTALMOHHBIX C TJIIOOHAMHU, HE JacT JOIOJIHUTEIbHOE YBEIWYCHHE
cnoxHoctu. [Tonydaercs, yro nmubo HabmonaeMasi ¥ BO3pacTaroas CI0KHOCTh MUPO3AaHUS
- cJyYaiiHbli pe3yabTaT U3 BCEX BO3MOXKHBIX HHTEep(hEepeHLHid, MO0 3aKOHBI MPUPOIBI
coJepkarcsi, Kak 4YacTh MAaTpellKu Jpyr B Jpyre B MOMEHTE OOJBIIOr0 B3pbiBa H
BBUTYILISIIOTCS 110 — OUEPE/IH.

Taxxe He HaZoO 3a0bIBaTh, YTO MBI PACCMATPUBAEM OIKMCAHUE KOHYCA BCEIEHCKUX
3aKOHOB TaK CKa3aTh CBEPXY, C MIUPOKOM BEpXHEH YacTU MepeBEepHYTOro KoHyca. BrnusHue
HaOmroaTeNsl, COCTOAIIET0 M3 KJIETOK —MOJIEKYJl — aTOMOB — KBAapKOB HeycTpaHMMo. Bce

OTKPBIBACMBIC B3aUMOJCUCTBUS MBI IMPOBECPACM Ha TO, KaAK OHU COOTHOCATCH C OIBITOM, TO

" Boa3nue020 eocxuuenus obvisamens nepeo 6CemMoyujecmeom Hayku meneps Hem. Xopouwio ewje, umo He
BEPHYIOCH HACMEULTUBO — NOKPOBUMENbCIBEHHOE OMHOUIeHUE K VUEeHbIM — He Om MUpd ce2o, 8035UUXCS CO
ceoUMU NPUOOPAMU HA NBLILHOM YepOaKe HAYKU...
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€CTh C B3aWMOJICHCTBUSAMU CYILECTBYIOLIETO MHpPa, OHM HECYT B ce0e HEeyCTPaHUMBIN Cle]
OKpYXKalOLIEW CIHO0KHOCTU. ECTECTBEHHO, 4YTO, C TOYHOCTBIO JO HEKUX KOHCTAHT, MbI
MoJlyyaeM B pPa3BUTHHM OT Hadaja KOHyca camu ceOs WM, 1Mo KpailHeil Mepe, Hall
busnveckuii Mup.

Hamo mOCTOSHHO TMOMHUTH O TOM, 9YTO caM (aKT BO3HUKHOBEHHS HAIIIEro
MHUpPO3/1aHus, (PaKT ero pa3BUTHS Ha JIIOOOM YpPOBHE €CTh a0COJIIOTHOE HAapyLIEHUE BCEX U
BCSYECKHUX 3aKOHOB, @ HE TOJIBKO IOSIBIICHUE B OOJIBIIIOM B3pPBIBE YeTro — TO U3 HUYEro. TOoT
(axT, 94TO 3aKOHBI BO3HUKIM BMECTE CO BCEJICHHOH TOJILKO MOJITBEPIKAAET STO HApyIICHHUE.
[IpocTo mocTynupys 3akoHbI (WK (PU3NYECKNE KOHCTAHTHI), MBI HE CMOKEM BBIOpAThCs U3
Kpyra onpezeseHus HEMOHATHOTO Yepe3 HEeU3BECTHOE.

Tak yro (moka-?) 3a wucTHHOW- K ¢Quiaocopam. Mmu Tteonoram. Wnmm MoxkHO
MMOCMOTPETh, KaK peanu3aius Hamrero 3akoHa, mojgyJaromas mpoCcTpaHCTBO, BPEMs, 3aKOHBI
U3 TIPECTaBICHU 00 MepapXu CIOKHOCTH, COYETACTCS C MPUHIUIIAMH U YCIIeXaMu HayKH,
¢bunocodpun, penuruu.

Bormpoce! penuruu 1 TBopeHust OyyT 3aTpOHYTHI B ABYX CIEIYIOIIUX IJ1aBax, 3/1€Ch
K€ s OCTaHOBJIIOCH Ha TOM, KAakKMMHU TMpPEACTAlOT TMOIXOJbl TYMAaHUTApHBIX HAyK U
¢unocopuu TpH HWCTHOIB30BaHWM KOHIenuuu Hamrero 3akoHa (TIpakTUYECKH BCe
MpeIbIAYIIKE TJIaBbl ObUIM MOCBSIIEHBI €CTECTBEHHOHAYYHBIM BOIPOCAaM).

C opnnoit croponsl, npuHuMn Hamiero 3akoHa MOXeT ObITh HCIIOJNB30BaH 0e3
MPOTUBOPEUUN JIJIs1 MOCTPOCHUM BCEX OTHOUICHWM, — HET B HEPAPXUU PA3IUUYUST MEXKAY
T'yMaHUTapHBIMU M €CTECTBEHHOHAYYHBIMH OTHOIIeHHsMH. OO 3TOM roBopmiioch B ['naBe
10, xorga ompenensaoch MOHATHS OOBEKTUBHOCTU U IMO3HaBaeMOCTH. OJHAKO MbI caMu
ABIAEMCS 4acThio ypoBHA Y, cuctembl UemoBek — OOLIECTBO M B M3YYEHHH OSTHX
OTHOIICHWA NPUXOJUM K CHUTYyallid, KOTOPYID MOXHO OIKCaTh PYCCKOW MOTOBOPKOMA
«JIUIIOM K JIMIy JTUIa He YBUAATh». He momydyaercs OTHOIICHUSIMHU HAIIETO YPOBHS OMHUCAThH
HAC JKe, TO €CTh HMCIOJb30BaTh MPUBBIUHBIA MOJXOJ UCKIIOUYCHUS BIMSHUA HaOIomaTens.
Henb3st ucnonp3oBaTh W NPUHLIMIT TOBTOPSEMOCTH ONBITA: M3ydas ceOs, COLUYM, MbI
MOJIy4aeM CIMIIKOM MHOTO M3MEHYMBBIX MapaMeTpOB HAIIETO K€ YPOBHS, UTO OCTABIISET
00BEKT U3YyUeHHs HEITO3HABAEMBIM.

OpHako MBI MMEEM BO3MOXHOCTh CTaBUTh M pa3pellaTh OT/AeJbHbIe 33/7a4d 00
oObEeIMHEHUAX JIIOJIeH, TMpeJCcKa3blBaTh OOIIECTBEHHOE TMOBEJNCHHE, pa3BUTHE B

OTpPaHUYCHHBIX BPCEMCHHBIX paMKax (‘-ICM KOpo4e, TCM TO‘-IHCC) — Y€M H 3aHUMArOTCA
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TyMaHUTapHBIE HAYKH, IOCKOJBKY 1O HUEpapXWd MbI TOMYMHEHBI W OTKJIMKAeMCS Ha
OTHOCHUTEIILHO TPOCTHIC 3aKOHBI, - 3aKOHBI HU3IIMX ypOBHEW. Tak, 4eIOBEK W NpUMAT, H
KIIETOYHAsI CTPYKTypa, W MexXaHwdeckas. /[ Takux CTPYKTyp MbI 3HAeM OTKIMKH Ha
pa3apaXUTEIIA U IMOATOMY MOYKEM B OIPEACICHHBIX YCIOBHUSIX MPEICKA3hIBATH TIOBEICHUE
CBOEC W JIPYTHX JIIOJICH B TE€X WM UHBIX YCIOBUAX. [[03TOMY €CTh BO3MOKHOCTH YCIICITHOTO
MIPOCUYUTHIBAHUS TPACKTOPUHU PA3BUTHUS OOIIECTBA (U MOBEICHHS OTIICIIPHOTO YEJIOBEKa) TpH
HEKOTOPBIX W3MEHEHUsX. Hampumep, cTaTUCTUYECKH MBI MOXKEM HCCJIEIOBATH TIOBEICHUE
o01IecTBa Kak MaTEMaTUYECKOW CTPYKTYphI, KaK CTal OHOJOTHMYECKHX OCO0e H T.I.
OpHako HAJIO MOMHHTH, YTO JIF0O0OE MPOTHO3UPOBAHNE HAMHU HAIETO K€ YPOBHSI SBIISIETCS
«IPOJIOJDKEHHBIM HACTOSIINMY» M OSCCHIILHO OTBETHTH HA BOIPOCHI O OyayIlieM, KOTOPHIE
3a7a€T KU3HbD.

B rymaHuWTapHBIX HCCIEIOBAHUAX, B YACTHOCTH, FOPHCIPYICHIIUHN, TOCYITPABICHUH,
SKOHOMUKE YK€ 3aJI0)KEHO CBOeoOpasne, M3MEHsoIee caM 00BeKT uccienoBanus. Ousnk
HE MOJKET TOBIIMATh HA 3aKOH COXpPaHCHHS JHEPTHH, HO FOPUCT B HEKOTOPHIX CIydasx
BIIOJTHE MOJKET U3MEHSTh 3aKOHBI aJIMUHUCTPATUBHBIC WJIH YTOJOBHBIC, SKOHOMHUCT JOJKEH
BJIMATH Ha TpPaBWIA XO3SIMCTBEHHOM NEITENIBHOCTH 4YeJOoBeKa. B 3ToM 3akiroudaercs
OCHOBHO€ OTJIMYME T'YMAHUTAPHBIX UCCIEAOBAaHUN M 3aKOHOB OT €CTECTBEHHOHAy4HBIX. Kak
cnencrBue, cepa OTHOIICHWH 4YeslOBEKa M OOIIEeCTBa MOXKET ObITh TMO3HaHA HAMH JIUIIb
YaCTUYHO, B MOJIeJisiX. CaMoe U3BECTHOE MOJICTLHOE TIPEIIOJIOKEHNE, B TOM, YTO, OOIIECTBO
pPa3BUBAETCS JIOCTATOYHO MEJUICHHO M €ro 3aKOHBI, J1a M Halle MOBEJACHUE, CTaOWUIIbHBI U
npeackazyeMbl. Torna, 3Hasi OBEACHUE TPYII JIFOACH B TE€X WIJIM MHBIX YCIOBHIX, MOXHO,
MPU JIOJDKHOM KOJIMYECTBE OTOBOPOK, CIENATh IMPEANOJIOKEHHE, YTO TO K€ MPOU30MIET U
IpU TOBTOPEHUU OSTUX ycinoBui. Ha »ToM ocHOBaHO, Hampumep, PUMCKOE IpaBO —
OTIpeIeIEHHOMY MPOCTYNKY HaXOIHUTCS W3 KOJEKCa OMpPENeJICHHOE HaKa3aHHe B HAJACKIE,
YTO NMOPOK OyAeT TakuM 00pa3oM HakazaH HauboJiee MOAXOIAIINM 00pazoM.

DKOHOMHYECKas HayKa (M JIPyrue COIMalIbHBIC) OTINYACTCS OT €CTECTBEHHOHAYYHBIX B
TOM, 4YTO Cpa3y H3yd4aeT OTHOINEHHS YPOBHS CJIOXHOCTH 2°Y, KOTOPBIA IOCTOSHHO
M3MEHSETCS, B YaCTHOCTH, U3 —3a YCIIeXOB (WJIM MPOBAJIOB) SKOHOMHUKHU. 1 U3 onpenenenus
TE€X WJIM WHBIX OTHOIICHUH — MOTPEOJECHUs, OTUIAThI, ACHEKHOTO OOpaIieHus, YKOHOMHUCT
MBITAETCS  CO37aTh  TApaMeTpbl, HMX  XapaKTepuU3ywIlue, IOJ0OHO  3aKOHaM
€CTeCTBEHHOHAY4YHBIM. J[JIs1 )KECTKOTO 3aKOHa/Tapamerpa, Jaxke A7l TBEPAOro OMpeeIeHHUs

TEX WJIN HUHBIX OTHOLHGHHP’I, MMpUXOIUTCA CTPOUTH OYCHb OIPaHUYCHHYIO MO/JICIIb, JAJICKYIO
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OT peaJbHOCTH, OTOpachiBas OT OTHOIICHWI B OOIIECTBE CIMIIKOM MHOTOE, Ha HHUX
BIMstONIee. BMecTo BBEJECHUS JKECTKMX aKCHUOM, CJIEIYIOLIMX U3 OMbITa U MOBTOPSEMBIX B
OTBITE (Yer0 HET B YKOHOMHKE, TOTO HET), BBIMIOJIHSIOTCS «OOpaTHBIC» JIEHCTBUS — HEKHE
OTHOIIIEHUS] BBIWICHSIOTCS U3 CUCTEM, YINPOIICHHBIX JUISI TAKOTO CJIOXKHOTO YPOBHS, U UM
NPUNUCHIBACTCA AKCMOMATUYECKUNA WJIM «ECTECTBEHHBIN» Xapakrep (MaKCUMH3aIUs
MpUOBLIN, TpEeAeNbHAs MOJE3HOCTh W Tpouee). [lombITKM HMX NPUMEHEHHS ISl HUHBIX
YCIIOBUH, €CTECTBEHHO, MPUBOAMUT K IUIOXUM PE3yJIbTaTaM, TaK KaK MOJENU JUIsi BBICOKHUX
YpPOBHEH MPUXOJUTCS CO3/1aBaTh OYEHb YIPOIIEHHBIMU, TpUUEM «O0Ope3kay HuIeT B
3aBUCUMOCTH OT TOW WJIM HWHOW DKOHOMHYECKOW IIKOJBI (M YacTO «IO-KUBOMYY,
oTOpachiBas BaXXHbIE OTHOIIEHUs). B  «I00» ke CcMOAeIupoBaTh, HaINpPUMED,
MaTeMaTHYECKUMHU KOHCTPYKITUSMH, WA HCIIOJB3YS aHCAMOIM HSKOHOMHYECKUX BEITHYHH,
cucteMy ypoBHS 254 OTHOIIEHHMAMH 00Jjiee IPOCTBIX «MAaTEMATHYECKUX» CHCTEM HE
MOJTyJaeTcsl U3-3a MPUHITUITHATIFHOTO HEy4YeTa HEU3BECTHBIX HaM BEJTUYHH, MEHSIONIUXCS C
00111eCTBOM, OTISITh — TAKH «JTUIIOM K JIMILY JIUIA HE YBUIATHY.

Oco0eHHO YeTKO Takoe, 00paTHOe K €CTECTBEHHOHAYYHBIM, IOCTPOCHHUE aKCHOM
BBIPAKEHO B IOPUCTIPYACHIIUU. 3 OTHOIIIEHU HOBOTO YPOBHS CTPOSITCSI 3aKOHBI (AKCHOMBI),
a Jajee MCCIeayeTcs WX MPUMEHUMOCTh. MEHSETCSl TIOCTOSIHHO OOIIECTBO, MEHSIOTCS €ro
3aKOHBI M aKCHOMBI (HampuMep, akCHOMa HEMOTPENTUMOCTH MOHAapXa, COCJIOBHOTO WIIH
pacoBOTO HEpaBEHCTBA W Tak ganee). [lo — BO3MOKHOCTH HOBBIE OTHOIICHHUSI OTPAKAOTCS
4yepe3 HM3BECTHBIC, OMPEICICHHBIC paHee JIOAbMHU IIpaBWiIa, HAIPUMEp, HM3MEHSCTCS HX
00J1aCTh MPUMEHUMOCTH, 3HAYCHUE 3aKOHOB M HaKa3aHUM.

MoHO TOSICHUTh 0Opa30BaHKME 3aKOHOB W IPaBWJI Ha TAaKOM JKECTKOM IpPUMEpPEe — B
rOJIOAHBIE TOABI B JMKHMX IJIEMeHaxX (a IuleMeHa - 3To Bua obmects HOomo sapiens ma
npotsokeHuH 190 Toicsy u3 195 ThicsY JeT ero CyniecTBOBaHUS) MPaBUIBHBIM CUUTAIOCH B
roJIOAHBIC BPEMEHA CheJaTh CBOMX CTAPUKOB, MOTOM JeTeil. JIeHCTBUTENBHO, TOJIOAHAS
CMEPTh POJUTENICH MPUTOBApUBAJIA K CMEPTH M JIETEH, a BO3MOXHOCTh B3POCIIBIM BBDKUTH
JlaBajia BEPOSTHOCTh POXKJIEHUS HOBBIX JIeTei, BOCCTaHOBIEHHs poda. Hac, rymMaHHBIX U
4a/l0II00MBBIX, HE CYIIECTBOBANO Obl 03 Takoro MpadHOro mpaBuia. Bumno — 6opnda
JOJIeH KaK cTau KUBOTHBIX 32 BEDKMBAHHE MPUBHOCUT OMNpE/ICTICHHbIC MPaBUJA, KOTOPHIM
JOJKEH CcleloBaTh KaxAbldi B poay. KoHeuHo, oOmiecTBo B JanbHEWIIEM pa3BUTHU
MEHSIETCSl, U MEHSIOTCS OTHOIIEHHS] K BHEITHEMY MHpPY, MEHSIOTCS MpaBUiia BBDKUBAHUS B

HEM, MCHAIOTCS 3aKOHBI.
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Hcropus, NONBITKM HCCIENOBaTh M MCIOJIb30BaThb HCTOPUYECKHUE 3HAHUSA,
OCHOBBIBACTCSI HAa  CBOEOOpPA3HOW WHEPUMOHHOCTH OOIecTBa — HOBBIE CBOOOJHBIC
napaMmeTpbl, KOTOpPbIE€ Mbl CO3/1a€M, pa3BHUBasChb (KaK JMYHOCTH, KaK LMBUJIM3ALUA)
BCTYNAIOT B JeicTBUE HE cpasdy. Tak, M300peTeHHe KHHUIoIleuyaTaHUs I[IOMOIJIO BBECTH
BCeOOIIYI0 TPaMOTHOCTh, HO MPOILIO IMOYTH YETHIPE BEKa, MPEekIe yeM aaxe B EBpore
IrpaMOTON OBJa/en0 OOJIbIIE MOJOBUHBI HACEIEHUS, YTO B CBOIO OYEPEb CTAJIO OJHUM W3
(akTOpOB YCKOpEHHUs COLMalIbHON H3BoJouuu (M depeabl pesomtouuit). boiee Toro,
npenacTaBiss peanusanuio Hamiero 3akoHa B BHAE HEKOETO «IIpOliecca Pa3BUTHA», MOKHO
chopMynupoBaTh (Tak CKa3aThb «3aJHUM YHUCIOM» - CM. [7aBy 7) M 3aKOHBI pa3BUTHUS
oOuiecTBa, WIM N0 KpallHeH Mepe HCKaTh Y3JIOBble OTHOIIEHMs, HauOoJiee CUIIBbHO
BIUsOIME Ha oOmectBo (B MapKCU3M€ JTO  IMPOMU3BOJACTBEHHBIE  OTHOIIEHUS,
dbopmupyrolue 00IIeCTBEHHbIE CTPYKTYphl). Jlamee, omsATh —Taku MOXHO JeNaTh
npeanosoxeHus *)'8 0 qanpHEHIINX H3MEHEHUX B 0OIIECTRE.

OTMeuy HEOOXOJAMMOCTh  HEHUTPAIBHOTO, KpailHE  MIEMETHIHBHOTO  OTHOIICHHUS
UCCleIoBaTelsl TYMaHUTAPHBIX BOMPOCOB K JeJaM U pe3yiabTaTaM AEsTeIbHOCTH JIIOJEH B
MPOILIBIE SMOXHU. YYCHBIM — TyMaHUTApH OJDKEH, 00s3aH OBITh OECTpUCTPACTHBIM
HaOmomareneM. JleiictBuTenpHO, Aake BceleHHas XIX Beka u BcenmeHHas Beka XXI-ro
UMEIOT NPUHLUIHUANbHBIE, HECBOAUMBIE Jpyr K aApyry paznuuusa. OCHOBHBIE
XapaKTePUCTUKU OOIIECTB B pa3HbIE MEPUOJbl OMPEICNAIOTCS Pa3HBIMU OTHOLICHUSIMHU,
Jla’Ke €CIIM Mbl Ha3bIBa€M UX OJIMHAKOBO, HaPUMEp - OIpe/ielIeHre CBOOOIbI, PEBOIIOIHH. ..
[ToaToMy rOBOpUTH O MPAaBUIBHOCTU WM HENPABUIBHOCTH, J00pe WM 3Ji€ TOBEACHUS
MPEIONIOKUM, HAapOJOBOJIbLEB (M UX TEPpopa), C MO3UIMH COBPEMEHHOI COIMAIbHO —

UCTOPUYECKON pa3pabOTKu TeM Teppopa U BOJIU MPOCTO OECCMBICIEHHO.

Teneps MOKHO C HCIOJIB30BAaHUEM TEX )K€ IMOJIOKEHUH PacCMOTPETh (PUIOCOPHIO KaK
Hayky. B XVII — XVIII Bekax mpousonuio otaeneHue Hayku, 0a3upyromieiics Ha ONbITe U
JI0Ka3aTenbCcTBaX, OT MpexHed Haryppunocopuu. OQopMHIOCE pa3Iuuue HAyYHOTO
B3IJIs1/1a HA MUP M, TaK CKa3aTh 001meduiIocopckoro, NpucTaBka «HaTyp» Oosblie Oblia He
HyxHa. [lpu sTom ¢uocodckass MpICIb HE CMOIJIa OT OOBSICHEHHs MHUpa Kak IeJoro,

NEepelTH K MpaBUIILHOMY (IPOBEPSIEMOMY) ONMMCAHHUIO €r0 YacTeil, OT TeOPeTU3UPOBaHUH O

8 Hanpumep, «IIpobrema pasuwix obuecmeeHHbX CMpyKmyp — npobrema 0encko20 603pacma
uenogeuecmea». Cepeeti CHe208, cosemcKuii nucamerb.
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OBITHM W YEJIOBEKE K PEIICHUIO PealbHBIX 3a7ay, OT OOIIEro K YaCTHOMY. DTH OTHEJbHBIC
3ajauyd CTajdM NPEpOTraTUBONM MaTeMaTWUKU, (U3UKU, XUMHUH, OHOJOTHH, B AajbHEHIIEM,
comuoyoruu... CoOcTBeHHO (UIOCOPOB ITO HE OCOOCHHO OOECIIOKOMIIO, TOCKOJIBKY
BBOJAMMBIC KaXIbIM W3 HuUX (WM TOW WM wuHOW  (uiocodckoit  mKoIOin)
MHUPOBO33PEHYECKHE aKCHOMBI OTIPEIENISIIOT KOHIETIIIUHN ObITHS KaK IIeJI0T0, a IeJioe 0oJIbIIe
gacTHOTO. [lOCKONBKY HEHM3BECTHBI JAPYIHME€ MHUpPBI Ui CPaBHEHUS C HUMH PE3YJIbTAaTOB
HaIero OBITHS, IPOBEpKa UCTUHHOCTH (PpHUI0CO(PCKUX KOHIENIHNNA B IPUHITUIIE HEBO3MOXKHA.

3ato Hayka mojonuia K QumiocopckuMm BompocaM. braromapsi HaKOIUJICHHBIM U
CTPYKTYpPUPOBAaHHBIM €CTBECTBCHHOHAYYHBIM 3HAHHUSAM YAAeTCS OTNPEACISITH BIOJHE
¢dunocodckre MOHATHS — OT YaCTHOro K oOmiemy. HaydHble mccnemoBaHus 0OpaiaroTcst
WM, JIydlle CKa3aTh, BO3BpAIAIOTCS K BONpocaM Hatypduiaocopuu — K MOUCKY OOMIMX
MPEJCTaBICHUI O MHUPE M YEIOBEKE B 3TOM MHpE, K TeMaM, KOTOpbIe YUeHBIE paHee
OTIEeNWIA OT HAayKH, OCHOBAaHHOW Ha OMBITAX M MaTeMaTHYECKOM oOmnucaHud. [lpmdyem
CIIUSIHME AITHX TE€M HJET Ha HOBOM YPOBHE, OCHOBBIBaeTCS He Ha 00meduiIocoPpckux
paccyXJeHUAX, a Ha TeX 3HAHUAX, KOTOpble ObUIM HAKOIUIEHHl W MpPOAHAIU3UPOBAHBI B
TOYHBIX Haykax. Bo3BpallleHue NmpouCcXOIuT, KOrJa HaydHbIE MCCIEIOBaHUSA MOJOLUIH K
OTHCAHUIO CaAMbIX OOIIUX MPEJCTABICHUI O BCEJICHHON U MECTe YeJloBeKa — Habo1aTens B
HEN.

[Ipenpinymye rnaBbl OBLIM MOCBSIIEHBI CHUCTEME 3HaHWI, OcCHOBaHHOM Ha Harem
3aKOHE, HUepapXUH CIIOKHOCTH, MMPOHU3BIBAIOINIEH U OMpEeNsolell MUPO3IaHue, BKIIOYAas
MOHATHS BPEMEHH, IPOCTPAHCTBA, MAaTEpPUH, HAILIETO «» U, YTO KpaliHEe Ba)KHO, BHIBOISILIEH
MOCTYJIaThl M 3aKOHBI €CTECTBEHHBIX HAyK, MpoBepsieMble Ha omnbiTax. [loaTomy MOXHO
BEPHYTh TEPMUH HaTypdmiocodus st oOCykaeHud ypoBHel cioxHocTu. [IpoBepsiembie
OTBETHl HAa BOMPOCHI OBITHS, BO3HUKHOBEHHUS BCEIIEHHOW, CYIIHOCTH MPOCTPAHCTBA H
yeJI0BEKa OKA3BIBAIOTCA MPEPOTaTUBO HAYKH M KOHLEHNIUH HaTypbunocopuu *)’°,

Hago 3ameruth, 4TO OO0BEIUMHEHHE 3HAHMA O NPUPOJIE U YEJIOBEKE B EIAUHYIO
KOHIIETILIMIO, BO3BpallleHue HaTyp(uiocopuu oka3blBaeTCs, K COKaJICHUIO, HE CUHEPTUeH,

a TpaHMIIeH, pa3/eNaroniel COBpeMEeHHYI0 HayKy oT ¢guiocopuu. [TockonbKy, Kak BUAHO U3

" Kemamu, mozoa HamMyp@uaocog, eciu oH Xouem HA3bIBAMbC MAKOBLIM, OOJNHCEH, Npercoe YeM HAYamv
pabomy Hao YpOSHAMU CLOMCHOCTIU HAWE20 MUpA, €20 uepapxueti U OMHOWEHUAMUY Yacmell, YMemb peuiums
3adauy ¢ xomsa 6wl cmayuonapHvim ypastenuem Lllpeduneepa, obviachums pewenue Opuomana Ons ypasHeHus
Diimwmenina, 3Hamv 00 OMAUYUU 2EHEMUUECKO20 KOOA OM SUCMAMUHOBOZ20, YMeMmb UCNONb308AMb Memoo
0000w aIOWUX noKazameinel 8 COYUOIO2UlY U Max oaee.
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NpebIAYIINX TTaB, KOPHU HATYpQUI0CcOpHH HAXOIATCA B €CTECTBO3HAHUHU, HE TPOUCXOTUT
HU OOBEAMHEHUS, HU JaXKe CBs3ed MEXIy HaTyp - U obmeil ¢unocoduu, «oObIYHAs)
¢mtocopusi oxa3piBaeTCs 37eCh (OTHOCHTEIBHO pPAaCCMATPHBAEMBIX HACU YCIOKHEHHS)
OTHOCSIIIEHCS K COBCEM 0COO0OMY POy MO3HAHUS MUPA, KOTOPOE OJIMKE BCETO K UCKYCCTBY.
K uckyccTBY TOHKMX NYIIEBHBIX M YMCTBEHHBIX JIBM)KEHUH JUIl CO3/1aHUS U YIPOUECHHUS
HAaIIero YpOBHs pa3BUTHs, cucTeMbl YenoBek — O011eCTBO, IBUKEHUM, OTIIMYHBIX OT IPYTUX
U MPEBBIIIAIOIINX BCE, YTO ObUIO /10 3TOTO cAenaHo. Takke Kak MpOU3BEJICHHS MCKYCCTBa,
¢unocopckue KOHLENIUU 3aBUCAT, MPEXJE BCETro, OT MHAWBUIYaIbHOCTH CBOETO aBTOPA,
IIOTOM — OT LIKOJIBI, UAEH MpeiecTBeHHUKOB. Ho He omyckaloT IpoBepKy CBOMX OTBETOB
Ha TOCTaBJICHHbIE BOMPOCHI, 1a U HE HyxkJatoTcs B Hel. [loaromy ¢unocodus Jlekapra u
MamappamBun, Mapkca u Kanrta craHoBuTcs B psAx ¢ TBopeHusmu IIpakcurens u
Manesuua, Jlante u ToncToro.

UT0oOB! MPOMILTIOCTPUPOBATH MPUUNHY TAKOT'O JKECTKOTO Ui (PHIIOCOPHUH BBIBOAA, CTOUT
MOKa3aTh, KaK JAJEKH JIPYr OT JApyra pe3ylbTaThl pa3HbIX MOAXOJOB K OJHUM M TEM XKe
BOIIPOCAM € TO3WIMI pa3HbIX ¢unocodpckux mkon u Harypdmiocodpun. s mpumepa
CpPaBHIO HEKOTOpBhIE W3BECTHbIE (MIOCO(CKHE KOHIENIMU ¢ HaTyphuiocodhCKumMu
pe3yibTaTaMH, BBIBEJCHHBIMM B IpeAblAyluX riaBax. CpaBHIO MX KpaTKO M HE COBCEM

npodecCuoHaNBHO (YTO MEHSI, KOHEUHO, HE U3BUHSICT).

[InatoHOBCKHE TNpeAcTaBlIEHUE O MHUPE HICH OKa3bIBAIOTCS YIUBUTEIHHO OOpaTHBIMU
TOMY, 4TO cieayioT u3 Hamero 3akona. ¥V IlnaTtona mup uueit - 3To BeplIMHA, U3 KOTOPOH
MIPOMCTEKAIOT OCTallbHBbIe, HU3IINE, TaK CKa3aTb, YPOBHU. MUp HCaTbHBIX MOHATUN
(KpacoTel) - TIOCTOSIHCTBO, €IWHCTBO, HEIEIMMOCTh, HE3aBHUCUMOCTh OT «BEIIC»,
YeJI0BEYECKUX CTPACTEeH U MPOYero — B HATYPPHIOCOPHH UMEET CBOMCTBA CAMBIX MPOCTHIX
OTHONIEHMI, TOTrO, YTO Mpucyule Muxkpomupy. I[IpoToH Henb3s paspesars MOMoJIaM,
AIIEKTPOHHBIE OpOWMTANM BCErJAa HMEIOT IUCKPETHBIM Xapakrep, mocTosHHble [lnaHka,
TOHKOM CTPYKTYpBI, TPaBUTAIIMOHHAS MOCTOSIHHAS M TPOYee MOCTOSIHHBI U MO — CBOEMY
KpacuBbl, HO OHU TPUMUTHBHBI 10 CPAaBHEHHIO C YAWBUTEIHHBIMH CIIOKHBIMH
OTHONICHUSIMU, KOTOpBIE JaloT Oojiee BBHICOKHE MO uepapxuu ypoBHH. To, uto ¢unocody
Ka3aJIoOCh HU3IIUM — HEMOCTOSHCTBO, CTPAcCTH, BCE ATH «TE€HU Ha CTEHE B TMEIIEpe»
OKa3bIBAIOTCS OCOOCHHOCTSIMH, BO3MOXKHOCTSIMH 0oJiee CIIOKHBIX ypoBHeH. [laxke camo

CTpeMJIeHHEe K aOCONIOTYy (€cly CYUTAaTh aOCOIIOTOM BBICIIYIO CIOXKHOCTH) HJET, TaK
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CKa3aTh, CHHM3Yy, C MPOCTBIX YpPOBHEW HEIECIMMOCTH, IOCTOSIHCTBA M IIpouee, uepe3
MEpapXUUYECKYI0 peall3alii0 BCE Jaibllie, a HE CIycKaeTcs OT adcomroTHoro buara,

CYIICCTBYIOIICTO OTACIIbHO, BHEC IUIATOHOBCKOM nemepnl CTpaCTef/'I N HCICHOCTH.

[To KanTy nrob6ast Bemb cama 1mo cede Hermo3HaBaeMa ¥ MO3HASTCS JIMIIb B SBIICHUH, B
MIPOSIBJICHUH, B3aMMOICHCTBUH ¢ Apyrumu. [locnennee BepHO, HO, KOHEYHO, KaHT He 3Ha,
YTO €CTh BEIIM, HE HMEIONIME OOJBIIOTO0 YHWCla MpOsSBICHUWH. BoT moHsTHE Bemu
«ONEKTpOH» - He TpeOyer OECKOHEUHOTrO 4HCJIa B3aUMOJCUCTBUN. JIEKTPOH
XapaKTepU3yeTcs 3Hepruei (B TOM YHUCIIE TOKOS), 3apsiiaMu (SJIEKTPOHHBIM, I[BETOBBIM),
CIIMHOM... B oOmieM, 3To Bce. Jlaxke MOJOoXKEHHE ero He OIpeNeleHO, KaXAbli AJIEKTPOH
MO>XHO HaWTH B JHOOOM TOUKE BCEJIEHHOW (KaK MOKa3aHO PaHEe, €ro CIO0XKHOCTh CIUIIKOM
MaJia it IOHATHUSI TPEXMEPHOTO MPOCTPAHCTBA). Tak 4TO MO MepapXUM HEKOTOPHIC BEIIN
MOJIHOCThIO TIO3HABA€MbI; B CIIydyae, KOHEYHO, €CIIH €CTh «I03HaBaTellb», KOTOPHIH
ompezenseT AaHHYI Bellb (TO €CTh «BBIPE3aeT» OTHOIIEHMsI JIaHHOTO YPOBHS OT BCeX
TIPOYHX, YAUBISACH B AadbHEHIIEM, 9TO 32 CTPAHHOCTH Toraa BEIX0aaT *)&0)

Kant cuuran, 4yTo Bpems peanbHO, HO CYOBEKTHBHO, TO €CTh CYHIECTBYET JIMIIb B
HalleM BOOOpa)X€HUM, B HallleM MOHUMAaHWM, a HE B peasbHOM Mmupe. M3 ero ocHoBHOM
TEOPHUU BBITEKAET, Oy/ITO HAIIM OIIYIIEHUs BO3HUKAIOT Ojarojaps AByM BellaMm: IepBOe —
TO, YTO MBI BUJIUM, U [yMaeM O HEM KaK O pealbHOM; BTOpPOE€ — TO, YTO Mbl MpUOaBIIsieM K
peasibHOCTH OT cebsi. Hampumep, eciii Mbl HOCUM KpacHbIE€ OYKH, TO BHAUM BCE B KPACHOM
usere. Ho 510 mpocto Hame wuHIuBuAyanbHOe Bocmpustve. [IpocTpaHcTBO M Bpems,
KOTOpble Mbl cuuTaeM arpudyramu Bceenenno#, cuurtarorcs KaHTOM JIUYHOCTHBIMU
MOHATHAMH, IOTOMY YTO TaK YCTPOEH Halll MO3T.

A Kak K€ MOJIy4aeTcsi, 4YTO y BCEX OUKH OJHOTO U TOro e IBeTa? Beab nHaue Mbl HE
CMOTJIH Obl KOHTAKTOBATH JIPYT C IPYIOM, MOHUMATh APYT Apyra. 3HAYUT, XOTSA Obl U3 (pakta
CYyIIECTBOBaHMS OOIIECTBA CIEAYeT CYIIECTBOBAHHWE HEKOTOPHIX OOLIMX — BHENIHHMX JUIS
UHIUBUAYYMa (PaKTOPOB, IMO3BOJISIONIMX IMPOCTPAHCTBO M BPEMs CUHUTaTh OOBEKTUBHOMN

PCAIBHOCTBIO...

Henn3sg He ckazaTb O MNOHSATUU Pa3BUTHA, HCKOCTO HAIIPABJICHHOIO HW3MCHCHU,

KOTOPOC BO MHOI'MX q)HJIOCO(i)CKI/IX CHUCTEMAaX SABJISCTCA OTO6pa)KCHI/ICM 007KEeCTBEHHOTO

8 nanpumep, npedcmasnenue Iona Jfupaka o mom, ¥mo d1eKmMpPoHbL 6Ce20 MUPA eCitb 00UH SNEKMPOH.
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Hayaia, 00 HEeKoel MMMaHEeHTHOW cymHocTH ObiTus. [lokamyi, Tonbko ['erens cmeno
BO3JIOKUJI IPUUYUHY PA3BUTHsI HA HOBBIE CYIIHOCTH — MpoTuBopeuns. [IpencraBnenue Te3nc
— aHTHUTE3UC — CHHTE3 SBIISETCS YIAMBHUTEIBHON MOIMBITKONH OMHCATh JII000E JBHKCHUE
MUpo3aaHus (KOTOPOMY TOKE MPHUCYIIH TPOTUBOPEYHs) KaK Iar BIEpel, 1iara K CUHTE3Y,
TO €CTh HOBOMY (CHHTE3UPYEMOMY).

Jasb TONBKO, YTO OMBIT TTOKA3BIBACT - COCAMHEHHUE MPOTHBOIOJIOKHOCTEH OOBIYHO
JaeT UX yCPEeJHEHHE WM YHUUYTOKEHHE, HO HE YTO —TO HOBOE. [ opsiuee ¢ XOJOIHBIM JlaeT
TEIUIOE, AIIEKTPOH C MO3UTPOHOM — aHHUTWISIIHI0. KOHEeYHO, mapoBOl MalImHe HEOOXO0 M
HarpeBartesb U XOJIOJAWIBHHK, TaK CKa3aTh, MPOTHBOMOJIOKHOCTH, UCTIOIb30BaHUE KOTOPHIX
MPHUBOAMT K TIOTYYEHHUIO paOOTHI, HO BCE XK€ CHavaia HEOOXOJUMO KaK —TO CHHTE3WPOBAThH
(cozmatp) camy TapoBYI0 MAIIMHY, a TOJBKO TIOTOM HCIOJB30BAaTh TE3UC M AHTHTE3HC
TEMIIepaTyp.

Jla, 60pb0y MPOTHUBOIIOJOKHOCTEH HAOIIOJATENh MOYET OTHICKATh MPAKTUYECKU B
T000M JIEHCTBHH, HO HE M3 OTOTO BO3HHKAET CaMOJBIDKEHHE, pa3BHTHE, a Hao0OpOT, M3
pe3ynbTaTOB Pa3BUTHUS CICAYIOT (OTHOCHTEIbHBIE) MTPOTUBOIIOJIOKHOCTH U UX OOphOa TOXKeE.
Ecnu 6b1 ObUTH TOJIBKO TTPOTUBOIIOJIOKHOCTH, HE OBLJIO ObI Pa3BUTHS — BCE IIIO OBI TTO KPYT'Y
WM CBEJOCh, KaKk OpOYHOBCKOE JIBIKEHHE, K CITy4ailHbIM HETpeAcKa3yeMbIM OTKIOHEHHUSM.

Tenera B H}IC&HHCTH‘ICCKOﬁ JUAJICKTHUKEC I'erens craBuTCcs BIICpCaM JIOIIau.

NMMaHEHTHOCTBIO OOBSCHSIET DHIreNbCc OOIIYIO 3BOJIIOLMIO HMPUPOJIBL: «Uel08eK — MO
8bIPAdCEHUE UMMAHEHMHOU NOMPeOHOCMU CAMONO3HAHUSA CAMOU NPUPOObl, ... U eClu OH
nocubHem, mo 8 UHOM 8PeMeHU, 8 UHOU (hopMe Npupooa CHO8A NOPOOUM CHIONb HYHCHBILLL el
Op2aH CcAMONO3HAHUAY. 3]€Ch MaTEePUATUCT DHIENIbC MEePEeXOJUT K YHCTOMY HJICAIHU3MY,
MIPUIKCHIBAs MPHUPOJE HEKHE TYyXOBHBIE CTUMYJBI, 3aJI0)KEHHBIE, KaK OH IHIIET, B HEU
W3HAYalbHO, HampHUMep, TAra K camorno3Hanuto. [loHsTHO, B o0OmIeM, 4YTO JBUTAIO
DHIeNbcoM — HEOOXOAMMOCTh, MOCTYIHPYS CYHIECTBOBAHUE TOJIBKO MATEpUANIBHOTO MHUPA,
MOJIyYUTh TaKue CII0KHBbIE 00pa30BaHUsI, KaK YeJIOBEYECKOE 0OIIECTBO BOOOIIE U YeIOBEKa B
gactHocTH. [Ipomsomia 3ameHa abcomrota bora wnm wupeanpHoro mupa Ilmatona Ha
abCOTIOT HEKOero IIeJICHANPABIEHHOTO PAa3BUTHS MPUPOIBl B IeloM. B mpuHiumne, 31o
Ka)KeTcsi ONM3KUM K paccMaTpuMBaeMbIM B ITOW KHHUTE HJesM HaTypduiocopuu, rie Bce
CYILIHOCTU CBOJATCS K YCJIOKHEHHIO, TOPOXKAAOIIEMY U MaTepUalIbHbII MUpP, U YEJIOBEKa.

O,Z[HaKO BaKHEHIIIHE OTIMYHUS 3aKIIFOYAIOTCA B TOM, 4YTO OJaHHasdA pa60Ta OCHOBEBIBACTCA Ha
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€CTECTBEHHOHAY4YHBIX IPEICTABICHUAX (BKJIIOYas W 3HaHUE O boJbIIOM B3pbIBE, O
MOSIBIICHUHM XUMHUYECKUX JIEMEHTOB, (DOPMUPOBAHUHU 3BE3/], O OMOIOTUYECKOMH IBOIIOIHNU) O
YPOBHSAX DPa3HOW CJIOKHOCTH, B3aUMOOTHOLIEHHMSI KOTOPBIX OIPEAEISIOT TO, YTO Mbl
Ha3bIBa€M MPUPOJONH, MaTepUalbHbIM MHMPOM, 3aKOHaMHU Ipupoibl. B »3ToM ciyuae
npejcTaBieHe 00 UMMaHEHTHOCTU — 3To HapymeHue TI'C 2 — mpuHuMIA HEyBeIUYeHUs
CIIOKHOCTU — DJIEMEHT, OIPENENIIEMbI OTHOLIEHUSIMU OJIHOTO YPOBHS CIIOKHOCTH HE
COJIEP’)KUT HUKAKHX JAHHBIX, OTHOUIEHWH M B NMPHUHIMUIE, KaKk 0ojiee MpOCTOH, HE MOXKET

OTpeNIeNsATh (CTPEMHUTHCS, CAMOIIO3HOBATh) OTHOIIIEHUSI 00JIe€€ BRICOKHX YPOBHEH.

OcHoBHOM Bompoc ¢unocopuu. B Mapkcusme 3T0 BONPOC O MEPBUYHOCTH MATEPUU U
co3HaHMs. B mocneqHue necaTUieTHs MO M3BECTHBIM NPUYMHAM M MapKCH3M, U OCHOBHOM
BOIPOC, ObLT MOABEPTHYT OCTPAKU3MY. 3asiBISLIOCH, HAIIPUMEP, YTO OCHOBHOM BOIIPOC — UTO
eCTh CMBICH JKM3HM, WM TPOCTO, 9T0 y (umocopum HeT OCHOBHBIX BompocoB *) 8. O
cMBbIcTIe OyAEeT TOBOPUTHCS B CIIEAYIOUIEH TaBe, 3/1eCh 3aMedy, 4To MapKc BbIIEISIT BOIIPOC
00 OTHOILIEHUH CO3HAHUSI K OBITHIO, MBIIIJIEHUS! K MAaTEPUH MIOTOMY, YTO U3 Pa3HbIX OTBETOB
Ha HEro cle[0Bajl pa3Hble OTBETHl Ha BOIPOCH O OBITHUH, YEIOBEYECKOM KU3HHU, WU, B
YaCTHOCTH, pa3Hble OTBETHI HA BOMPOC O CMBICIIE KU3HU.

B ommceiBaemoii Hatypduiocopun ycaoKHEHUST U3 YCIOBUM HEpapXvUW OTHOIICHUU U
peannzanuu Hamrero 3akoHa ciefyeT, 4TO HEBO3MOXKHO OJHO3HAYHO Pa3AEiIUTh APYr OT
Jpyra U CTaBUTb BHepe] JIMOO MBIIUICHUE, JIMOO MAaTEePHUIO, ITO 3aBUCHUT OT MOCTaBICHHON
3amaun. Ecnm Hamo paccMoTpeTh (U3MYECKHe, XUMUYECKHe, OMOJIOTHYeCKHEe OTHOIIEHUS,
TaK CKaszaTh, MaTepHaJIbHbBIE, TO MO MEpapXHH OHMU, KOHEUHO, JIeKAT B OCHOBE Bcex Ooiee
CIIOXHBIX — MaTepus nepsuuyHa. Ecnu paccmaTpuBaeTcs MoO3HaHME, IIArd K JajbHeiIeMy
YCIIOKHEHUIO, TO HAJ0 IIOMHUTb, YTO OHO IIPOUCXOIMT Yepe3 ypoBeHb >4, Haubonee
CIIOXHBIN U3 T€X, YTO MBI MOKEM MPEICTaBUTh. [t Hero ycnoskHeHue, peanuzanus Hamrero
3aKOHa, TO €CThb JCWCTBHE, KOTOPOE OMNpEeIeiIuyio U MaTepUaJbHYI0 BCEJICHHYIO,
npojoikaercs. s Takux Tem, HaJo MEepBBIM UCCIEAOBaTh, KOHEUHO, CO3HAHHE, a Jaiee

BCC OTHOILICHUA BHU3 110 UCPAPXUH, KOTOPBIC C HUM CBA3AHBI.

]_HoneHrayap cuuTall, YTO MHUP SABJIICTCS BOIUJIOIICHUCM BOJIH. HeJ’IL CymieCTBOBAHUA

€CTb IMOJHOC MMOJYMHECHUC BOJIMU, I'’/IC BCC (I)GHOMGHLI, MMpOosABJIAIOIIUC €€, 6y,HYT YHUYTOKCHBI.

81 Kamro ocrnosHbim 60NPOCOM cHUumal 60npoc o caMoy6uﬁcmse, cmoum au HCU3Hb moeo, umoobuwl ee npoastcunts.
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OT0 KacaeTcsl TakK€ BPEMEHH M NPOCTPAHCTBA, KOTOPBIE MPEACTABISAIOT YHHUBEPCAIBHYIO
(dbopmMy TposiBIIeHUs BOJIM. TakuM 00pa3oM, OHU TMPEKPATIT CBOE CyllecTBOBaHUE. Hukakoii
UJeu, HUKaKkoro Mupa. EqMHCTBEHHOHN peanbHOCThIO OyIeT HUUTO.

UYro xe, moxanyi, moJo0HbIe BO33PEHHUS JIyUIlle BCETO WILTIOCTPUPYIOT HEOOXOIMMOCTb
OTJENICHHUs] HAYYHBIX M HATYpOUIOCO(PCKHX HCCIECAOBAHUN OpEHHOrO MHpa U TPELIHOTO
yejioBeYecTBa OT HJeH (PuiIocockux M PaccCMOTpPEHHE MOCIEAHHUX Kak 0co0oro Buaa

HCKYCCTBA.
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I'1aBa 15 Mwupo3sgaHuve U IOHATHUE CMBbICIA

B mnpempiaymieit riaBe TroBOPHUIOCE O BO3MOXKHOCTH — HaTypduiocopuu, Kak
KOHIICTIIMU HWEPApPXUH CIOXXHOCTH, OTBEYATh HAa BOIMPOCHI, MOCBSIICHHbIE OCHOBHBIM
BOIpocaM ObITHS M YeloBeka. YaCTHYHO 3TO yxe ObLIO CAETaHO — MOHATHS IMPOCTPAHCTBA,
BPEMEHHU, 3aKOHOB MPHPOJBI, CBOOOIBI BOJM — BHOJHE «(PUIOCOPCKHE», OKA3bIBAIUCH
napaMeTpamu Mpu MOCTPOSHUH HOBBIX YpOBHEH cioxHOcTU (peanusanuu Hamero 3akoHa).
Opnako 31ech OyneT MOKa3aHO, YTO M CaMble€ CIIOKHBIE BOIPOCHI CYIIIECTBOBAHMS TOXKE
MO’KHO PacCMaTpUBaTh C TIO3UIIUU 3TOW KOHIICTIIIUH.

I'oBoOpst 0 cMBIcHE )KM3HH, 3aMedy, YTO 3TOT BOIPOC MOXOX HAa BOIPOC MPO TO, YTO
Takoe Bpems. Ecim OBl cylecTBOBanM YeTKHE, JIOTUYHBIE (DOPMYIHPOBKH Il TOTO, U
JPYroro, TO ONpPEACTICHUS U CMBICTIA )KU3HU, ¥ BpEMEHU ObUTH OBl Hai/IEHBI elle B TITyOOKOH
JPEBHOCTH, Y>)K TOYHO MHOTOYMCIEeHHbIMU (punocodamu JlpeBueit ['perun, a ecnu 661 OHU
MOYeMy — TO €ro MpPOIYCTHJIM, TO TNPEACTAaBUTENIM HEMEIKOW Kiaccuueckoil ¢uinocopuun
HECOMHEHHO HX Obl chopmynupoBanyd. OIHAKO 3TOTO HE MPOU3OILIO, TAK YTO MOKA MOKHO
CKa3aTh: U3 OIBITa (MHOTOYUCIICHHBIX PAcCy)X/JICHUH B TEYCHUE MHOTHX BEKOB) CIIEITyeT, YTO
CMBICJI )KHU3HH HENb3s1 ONPEACIUTh Yepe3 U3BECTHBIE NTPEICTABICHUS.

Yepes ¢unocodckre n HaydyHble MOHATUS UX ONPEAEIUTH HENb3sl, HO BOT JUIs, TaK
ckazaTh HaTyppmIocoCKHX TMOHATHH CIOKHOCTH, TONBITKA MOXKET OKa3aThCs OoJiee
ylayHoH. JIeHCTBUTENBHO, «CMBICI» OIpelNesseT MECTO CYIIHOCTH B HEKOTOPOii
LIEJIOCTHOCTH, BBOJUT OTHOIIECHUS «YacCTh-1I€JI0€», JNENaeT ero HeoOXOJUMBIM B KayecTBE
yactu 310l menoctHoctd *)®2 | IMomoGHbIE MpeCTaBIeHHs O BBIAECIEHHH OJHOTO CPEIH
o0IIero 1eaoro O4YeHb OJIM3KM K MPEACTaBICHUSM O IOBBILIEHUH CIOXHOCTH Kak
BBIJICJICHUU OJIHUX OTHOUIEHUH Cpeau OCTajbHbIX. FIMEHHO 1M03TOMY OOBSICHEHHE CMBbICIA
TE€X WIM MHBIX CYIIHOCTEH MOXET MmepelTn u3 QuIocopCKUX MpeACTaBICHUN B
IIPEJCTABICHUS MepapXuu CIO0XKHOCTHM, HApaBHE C TAKUMHU IapaMeTpamH, pa3OupaeMbIMU
BBIIIIE, KaK MPOCThIE YNCIIA, IPOCTPAHCTBO, 3aKOHbI IIPUPO/IBL.

B03MOKHO MOJIONWTH K ONpPENENEHUI0 CMbICIIA KU3HHU Yepe3 MPOJ0JDKEHUE BBEICHUS
MOHATUIN CO3HAHMS B OKpYXarollleM MHpe, (PyHKIIMOHUPOBAaHUM OOIIECTBA, HAWTHU yCIOBUS,
IPU KOTOPBIX ONPEAETICHO CaMO TMOHATHE «cMbIc». [IpM coenmMHEHHMH ATHX YCIOBUM

MOJIYYHUTCH €CJIIN HE YEeTKHH OTBET O CMBICJIC, TO IIO — KpaﬁHeﬁ MEpE 0 HCM MOIKHO 6y,Z[CT

8 Hosas gunocogpcxas snyuxnoneous. Mockea. 2000200
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TOBOPUTH, UCHOJB3YSl OJHU U TE€ K€ MPEICTABICHUS, OCHOBAHHBIC HA OOIIMX JUISI BCEX
OTHOIICHUSIX, (POPMUPYIOIINX HAIIl MUP.

byner mnone3sHo BkparTie BEpHYTbCS K paccMaTpuBaeMbIM B JaHHOW paboTe
MOJIOKEHUSIM — OT JJIEMEHTAPHBIX OTHOIICHMM W cBOOOAHBIX mapamerpoB (I'maBa 1) mo
¢dopmymupoBku Hamrero 3akona. Tak, Puc.7.1. neMoHCTpHpyeT, 4TO HAll MHp SIBISETCS
«300MapKOM» Pa3HOOOPa3HBIX OTHONIEHUH — OT MPOCTEUIIHNX JI0 OOMIECTBEHHBIX, (KaK yXKe
HEOJTHOKPATHO YIOMHUHAJIOCh, OTHOIICHHS HU3IIUX YPOBHEU «HE PACTBOPSIOTCS» B BBICIIHX,
BBICTPOCHBI TI0 HEpapXuu), 4TO0 W (POPMUPYET T€ WM WHBIC YAUBUTEIBHBIE CTPYKTYPHI,
OKpy)Xaroliue Hac. BO3HHMKHOBEHHE WHAMBHIyyMa, MOHSTHE «s», 3aHMMAIOIIETO CBOE,
OTpEJIEIEHHOE MECTO (M KUBYILIETO OINpEAEICHHOE BpeMsi), MMEIOLINE XapaKTEepPUCTUKH,
OTJIMYAIOIIKE €r0 OT JIPYroro «s» WM OT «MbI» — CYTh TOT K€ MPOLIECC YCIOKHEHUS, 4TO
MIPUBEN K pa3/IeNICHUI0 MaTEPHAIBHBIX TOYCK, OTIMYHBIX B MPOCTPAHCTBE M PA3JTUYHBIX TIO
Macce, 4TO MPHUBEJ K BBIACIECHUIO MOJEKYJ, KOTOpble MOTYT PEITUIMPOBATHCSA, OT BCEX
OCTaNbHBIX W Tak janee... llpu sToM, Kak ObIIO yKazaHo B mpeabiaymiei ['mase 14,
UCCIIEIOBAHUSI OTHOILIEHWN BBICOKUX YPOBHEW — «TyMaHUTapHbIE», HMEIOT CBOIO
0COOEHHOCTbh, MMOATOMY MPHUXOAUTCS OTAEIATH MOHSATUS MaTepUalIbHON BCEIEHHOM OT MUpa
oOLIeCTBEHHBIX B3auMoIeicTBUI. Beenennas Toraa — Bce OTHOIIEHUS (BCE Tella U CUCTEMBI,
VMU ONIpeJieNsieMble) YPOBHEH 10 2M BKmounTenbHO. OHM MOTYT OBITH OIPEIEIEHBI YEPE3
BBOJIMMBIEC TapaMeTpbl, OTPAXKEHbl KOJAaMU B MO3TY, a, 3HAYUT, ObITH MCCIECIOBaHBI, - B
oOmiemM, 3TO Bce, YTO MbI Ha3bIBa€M MaTEpUAIbHBIM MHPOM, MaTEpHUaJbHOW BCEJIECHHOM.
OOLIECTBEHHBIE M IMYHOCTHBIC B3aUMOOTHOIIECHUS — ypoBHU 2°Y, 334, Bce yposuu n0 34
BKJIIOUUTENBHO — «MaTepuajbHbI» U «TYMaHUTApHBIN» BMecTe, OyayT B JaibHeHIIeM
HA3bIBATHCS MUPO3JIAHUEM.

HeobxomuMo TOCTOSSHHO TOMHUTB, 4YTO YCIOXHEHHME — HE TO, 4YTO CJeNajio
BCEJICHHYIO, & TO, YeM OHa sBiigeTcs. BceneHHas — MaTepHallbHbI MHp, €€ OTHOIICHUS,
3aKOHBI, MATEPUS- BCE ITO CJIEACTBUE MOSBICHUS HOBBIX YPOBHEH CI0XKHOCTH, BBHITIOTHEHHS
Hamero 3akona. Hai 3akoH omnpezenser Bce OTHOILLIEHHUS], @ BHE OTHOILIEHUM CYITHOCTH HET,
TaKk 4TO OH - MPUYMHA BCErO CYIIEro, a €ro eIWHCTBEHHOCTh (MOJIPOOHO pa3dmpaemasi B
I'maBe 7) — mpuymnHa TOTO, YTO BCE MPOUMCXOIUT UMEHHO TaK, a HE MHA4Ye. YUYHUTHIBAsA, UTO
ceiiuac ycjio:KHeHHe MPOJ0JKaeTcss HAMU U Yepe3 Hac, U3 ATOT0 €CTeCTBEHHBIM 00pazoM
CJIelyeT Halle MECTONOJI0)KEHHE B MaTEPUAIbHOW BCEJIEHHON U MUPO3AaHUH B 11es10M. OHO

JIENCTBUTEIIBHO OCO6CHHOC, BBIJICJIICHO, HO HC TCOMECTPUUCCKU (KaK paHee cunuTajlIaChb 3emins
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— IeOMETPUYECKUH IIEHTP MHUpPA), a BHICOKMM 3HaueHueM ypoBHed Y u ¥F . Mul — ne
IUIeceHb TUIaHeThl 3eMist U He (iaykTyanust 6e3rpannyHoro Yuusepcyma. Cucrema YenoBek
— OOmiecTBO sBISIETCS  CBOCOOpa3HBIM HAKOHEYHHKOM BCEIEHCKOTO pa3BUTHS, depes
KOTOPBIM Ha ATOM 3Tare Pa3BUTHS MPOUCXOAUT peanu3anus Hamero 3akoHa, TO €CTh MBI HE
MIPOCTO YacTh, a TJaBHAS 4acTh MUPO3MaHHs. M3 3TOTrO ciieqyeT BakKHBIM BBIBOJ — Pa3 MBI
BKIIIOYEHBI B TBOPEHHME, MBI — €r0 JBWXKYIIAas CWlIa Ha JaHHOM OJTale, TO MBI, CaMo
CYIIECTBOBAaHME W HAIW JICHCTBHSI CeiUac M SBIIEMCS TEM, YTO MOXXKHO Ha3BaTh CMBICIOM
Mupo3fganus. M TpomoKMM MM OCTaBaThCs, MOKa Yepe3 Hac MIET YCIOKHEHHe, MOoKa
OCO3HAaEM M BBIJIEISIEM OKpPYKAIOIIME OTHOIICHWS. [Ipu 3TOM, TOJIYYHB BO3MOXKHOCTBH
BBIJIEJIUTH CBOE D) CPEIH BCEX IPYTUX OTHOIIEHHH, MBI MOXEM OCO3HaBaTh UX U CBOIO
CII0’)KHOCTh OTHOCHTEJIPHO HHM3IIUX OTHOIICHWH. MBI MOKEM TOCIeI0BATENbHO OTKPHIBAThH
B3aMMO/ICHCTBHS, 3aKOHBI, OTpaXkash WX B CBOEM CO3HAHWUU W Jlayiee — TIPEACTABISIS WX
oOImIecTBy, a 3TH 3HaHUS B CBOIO OYEpeb JETAI0T HAC Bce CioKHee. Takas MesiTeTbHOCTh
yKe TIOJHAMAET Hac 110 HepapXuy, peanusys Ham 3akon.*)8

W Ha000pOT, HUKAKOTO CMBICIIAa HET B HAIIIEM CYIIECTBOBAHHH, B HAC CAMHX, €CITH MBI
HE TOBBIIIAEM WIH MOJJEPKUBAEM CII0KHOCTh. UTO ke 3T0 3a nerictBua? [lo kpaitHel mepe,
MOKa CJIOXHOCTh TMOJICPKUBACTCSI M yBEIMUYUBACTCS OJlarogaps o0OIIedeIoBEeYeCKUM
JESTHUSIM - TBOPEHHUEM, MCKYCCTBOM, M300pETCHHUSAMH, MOJICP)KaHUEM CHUCTEMBbI YelmoBeK —
OOmiecTBO, TO €CTh POXKICHHEM W BOCIHUTAHUEM JIETCH, IEJICHANPABICHHOW paboToil,
CTPOMTEIBCTBOM U TMOJICPKKON OmmkHUX. [Ipu 3TOM y3HaTh, Kakue OTHOIICHUS JISTYT B
OCHOBY CJICAYIOIIMX YPOBHEH, Mbl HE MOKEM — IO MPHHIIAIY HEONPEIEIICHUS CII0)KHOCTH

TIC 2.

OpHako BOMPOC CMBICIA CYHIECTBYET €Ile U HEMOCPEICTBEHHO Jii YPOBHS, TJe
OTpeeNieHO MOHATHE TUYHOCTU. CMBICT U CIPABEIJIMBOCTh — OTHOILLIGHUSI YPOBHS CHCTEMBbI
Yenosek- O6mectBo. Hamo 3amMeTuTh, C 3TUMHU TMOHATHAMHU HEOOXOIUMO paccMaTpuBaTh U
Bompoc cMepTH. He Oyab cMepTH, BOMIPOC O CMBICIIE KU3HHU HEe ObLT Obl TAKUM BaKHBIM LIS
MHOTHX. MOXHO ObII0 OBl MO0k aTh eme 70, BosMoxHO — 700 wim 7 ThICAY JIET, YTO —
HUOYIb OB IPOSCHUIIOCH... HO HET Y Hac 3TUX CTOJIETUH U Thicsyenetuil. bena B Tom, 4to

YPOBCHb 33}1 OTAECIBLHON JIMYHOCTH noApa3symMmeBacT, Kak T'OBOPHIIOCH BBIIIC, BBIJCICHUC

8 Kemamu, ne 0bsizamenstio ¢ nomowpio HayKu, 6e0b He MOJCem Oblmb 0OHOZHAUHOU YEePEHHOCIU 6 MOM,
umo umMeHHo Oyoem npusoOUMs K pOCHY CJOHCHOCTIU.
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OJTHOW 0cOOM (JIMYHOCTH) CPEIH IPYTUX, HO KOT/Ia CaMOCO3HAHWE BbIJeJIsieT Hac Cpeau
MPOYUX, MBI TIOMAJACM B JIOBYIIKY HTpPoOnuM (cM. ['maBy 5) - B 3TOM cilydae SHTpPOMUS
BO3HUKAET Ui OTICIBHOrO OWOJIOTHYECKOTO Tella Pa3yMHOW JIMYHOCTH TaKkKe, KaKk H
BOO6H_I€ OHTpOIIUA MJIA BBIACIICHHBIX (I/ICKYCCTBGHHO OFpaHI/I‘-IeHHI)IX) CHUCTEM BBICOKHX
YPOBHEM.

CMmepTh 0THOTO OMOJIOTMYECKOTO OpraHnu3Ma Kak HEKoe 0co00e SIBICHUE OIpeaesieHa
TOJIBKO IIPU BBIACJICHUW IOAHHOTO OpraHM3Ma M3 BCCX JPYrux B IOMYJIALNMWH, TOrAa KakK
OTJIMYME JPyr OT Jpyra OpPraHu3MOB OJHOTO BHJAa SBIsAeTCS (IyKTyalue B
«6rostornueckoM» yposHe ?M. Tak, pasHuIa B BEce, B CHIIE, B MECTE BHYTPH CTaM, JakKe
COOOpa3sUTENHLHOCTH - BCE O3TO HWMEET 3HAa4eHHE TOJBKO B CMBICIE BBIKHBAEMOCTH
nmomyJiiaunuu, a HHANBUAYAJIBHBIC pa3jindusd (Cnyxcaume K IIOHUMAHHUK CBOCIrO OTACJIBHOTO
«1») YCPEmHSIOTCS 10 YHCITY € 0coOel W TOKOJICHHIA, TOT/Ia M SHTPOMHs KaK IapaMerp
ypoBHs 192K GeccMBbICIIeHHA I JAHHOTO YPOBHS, 00pPa3HO TOBOPS, B MypaBeiHUKE CMEPTH
Her *)84,
3Bepu, He o0jagas TMOHATHEM aOCTPaKTHOCTH (aOCTPAKTHOTO MBINUICHHS), -
OTpaKarolIUX BHEIIHUE OTHOUIEHUS KOJOB, C KOTOPBIMH MOXXHO paboTaTh O0€3MHEPIMOHHO,
B TOJIOBE, HE MPEACTaBIsAIOT HU BpPEMEHH, HH cBoeil cmepTu. B 3ToM oHM Kak — Obl
OeccMepTHBI, a UX OKPYXKaIOLUi MHUP — TOJBKO MaTepuaibHble JEHCTBUS, OH COCTOUT U3
HEMOCPEJCTBEHHO TMO3HaBaeMbIX uacTed. Hanpumep, Hamuywe enpl y KOIIKH —
YI0BOJBCTBHE, MpUOmmKeHue cobaku — yrpoza. Camoit mo cebe «cobakm», Tak K€ Kak U
€/1bl, HallpUMEP — «MBIIIU BOOOILE», /Ui KOIIKK HET (eCTb MHCTHHKT 10 ee n00bye). Ecnu
e BJIPYT KOIIKa MOIJIa Obl MPEACTaBUTh MBIIIb BHE KOHKPETHOTO JEUCTBUS, TO CMOrja Obl
MBICIIEHHO «IIOJIOKHUTH» 3Ty aOCTPakTHYIO MBI B YCIOBHS JPYTHMX B3aUMOJICHCTBUH,
KOTOpbIE MO’KHO IPEJICTaBUTh B FOJIOBE, HAIPUMEP — KAaK MBIIIb 3aCTPsJia B MBIIIEIOBKE U
HE MOTIJIa BbIOpaThCs, U TOT/Ia UCHOJB3YEeT ATO 3HAHUE, MCHOJb3yeT MbIIIENoBKy. Ho 3To
3HAYUT, YTO KOIIKA MPUMEHSET YK€ MMEIOIIUEcs, MPeXHUE MPEJCTaBlICHUs, KOTOpbIe HE
MepenyTaenib C HACTOSIIMMHU, TO €CTh OCO3HaeT mpouwioe. [Ipomoe — u Bpems Ans
JTUYHOCTH, TOSIBISIOTCS, KOTJa €CTh BO3MOXHOCTh CpPaBHUBATh JTAHHOE CBOE JCUCTBUE C

JIPYTUMH, O KOTOPBIX €CTh TOJIBKO HH(pOpMaIHs (IaMATh).

8 Koneuno, mot modicem 6 mypaseiinux e ommemums 00HO20 Mypasbs (uau 0axice nepeHymeposams 6cex) u
npociedums e2o (ux écex) scusHov u cmepms. Ho smo 6yoem nawe iuanue, rusHue HAOI00amens.
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Eme Dnukyp ckazan, 4To CMEpPTH HET, MMOCKOJbKY, TTOKA MBI )KUBEM, €€ €Ile HET, a Koraa
yMpeM, Hac yxe HeT. Jla, 370 Tak Juist ®KUBOTHBIX. OJIHAKO €CJIM CO3HAHUE MPUJIET K KOIIKE,
OHA MOXET CJeJIaTh BBIBOJ O B3POCICHUH, CTAPEHUU, CMEPTH, HAOI01ast APYrux Komiek. To
€CTh CMOXET OCO3HaTh — CPaBHUTH C JIPYIMMH, B3aUMOJCHCTBUSA KOHKPETHOTO MOMEHTA,
HampuMep, APSXIOCTH Tella — c1aboCTh, YCTaloCTh, C TeM, 4To Obulo pasbiie. s Hee
nosiBUTCS BpeMs. HakoruieHHbIe (HarmpuMep, €€ TEIOM KakK CJIOKHOW CHCTEMOM) JaHHBIE O
OMO(pU3NUECKNX B3aUMOJICHCTBUAX — CBOM BO3pacT, OHAa OCO3HAET B CBOEH TOJIOBE B
CpPaBHEHHUHU C MPEKHUMU CBOUMHU YYBCTBAMH WJIU C BHEIIHUM BHUIOM U JIEHCTBUSIMU JIPYTUX
KOIIIEK, €CJIM OHA JOTaJaeTcsl MPUYHUCINTh ce0s K eMHOMY poJy Takux cymectB. 1 Torma
OHa CJIeJIaeT BBIBOJ O CBOEW CMEpPTH, OHA CTAHET CMEPTHOM, Y HE€ BOSHUKHYT MBICIHU «a YTO
JTaNbIIe» M «JUisl 4ero Bce». Jlo ATOro MpayHOro O3apeHHsl Y HEe €CTh TOJBKO >KHU3HB,
BO3MOJKHO — CJIO’KHAsI U3-3a CTapOCTH, T0JI0/1a, 00JIe3HEH, HO KM3Hb TOJBKO 3/1€Ch U ceryac,
CMEPTH U COOBITHI 10 POXKICHUS HE CYIIECTBYET JIJIsl HEe.

CkazaHHO€ 4eM —TO TMOX0Ke Ha Oubieiickyro MpuTdy o IIoje AepeBa no3HaHud. Tormaa
OECCMEPTHBIMH JIFOJIA B Paro ObUIM HE TIOTOMY, YTO JOJITO JKUJIH, & TIOTOMY, YTO CMEPTH, KaK
Y JUTUTENBHBIX MIPOIIECCOB, OCO3HATH (0€3 TUIO0B IepeBa) HE MOTJIH, a 3HAYUT, JUIsl HUX OHU
He cymiecTBoBaiM. [I0HB, TO €CTh 0TOOpa3UB NECHUCTBUS B TOJIOBE U CPABHMB UX, pa3/ICIuB—
10 BOCTIOMHHAHUSM, Ha MPOILIbIE ¥ Ha BO3MOXHBIC OyIylIne, a Takke, Ojaronapsi CBoeMy
OTBITY, pPA3JCIMB HA IUIOXHE W XOPOUIWE, JIOAM U TepecTaaud ObITh OeCCMEpPTHBIMH,
MOSIBIJIOCH TOOPO | 3710, MOpaJib BOOOIIE - Kak aOCTpaKTHBIE, HE CBSI3aHHBIE CO BPEMEHEM
TOHSATHUS JIJIs1 OTHOIIIEHUH, OYAYIIIUX WJINA MPOIILIBIX.

CyMmupysi BbIIIIECKAa3aHHOE, CYHIECTBYIOT JIBE B3aMMOUCKIIOYAIOIIMX TEHIACHIINH.
VYBenuueHue CI0KHOCTH - MPUYMHA TOHMMAaHUA ce0si Kak oTHenbHOro cyobekra. Cama
BO3MOKHOCTb JAJIbHEHMIIEr0 Pa3sBUTHS JMYHOCTU BBIAENAET ee M3 2°Y (4acTh CHCTEMBI
Yenosek -OOIIECTBO) B HOBBIM ypoBeHb >S4, OJHAKO JTO K€ BBLACIECHHE IPUBHOCHUT H
SHTPONUMHYIO JIOBYHIKY, TO €CThb IOHATHE CMEPTHOCTH, HapyIIAlOUIEH peaau3aluio
Hamero 3akona. MoHO 3anucaTh

33}1 O/ 10,—2K N [tO 1tK]

3nech to u tc ompeneneHHoe BpeMs Hayalla M KOHLIA KM3HU. Eciiu CpaBHUTH 3Ty 3aMUCh C
BbIpakeHueM 1.1. I'maBel 1, ¢ BeIpaxkenuem i sHTponuu ['naBsl 4, U Tak Aanee, BUIHO, YTO

OTPaHUYCHHOCTD JKHU3HU - OIPCACICHUC BPEMCHHOI'O OTPC3Ka, BAKHOIO JISI JIMYHOCTH,

133



MeHee BaXKHOTO Ui oOmiecTBa M BOOOIIE HE MMEIOIIEro CMbICIa Juisi 0ojee MPOCTHIX
YpPOBHEH, - U3 TOTO e psana oOpasoBaHust cBOOOTHBIX mapameTpoB 1o TI'C 1.

Jlnst ypoBHs 234 cMepTh JIMYHOCTH - IpsMas yrpo3a fanbHeimel peanusanuu Hamero
3aKOHA, OIPEAENSAIONIEro coOCTBEHHO Mupo3aaHue. s oOuiecTBa, Kak OJHOM M3 yacTei
cucrembl YenoBek — OOIeCTBO, HUYErO OYEHb CTPAIIHOIO, HENONPAaBUMOIO B CMEPTH
OTJIEIbHOTO YE€JIOBEKa HET, TeM 0oJiee, €CIIM OH YCIIEN CO3/aTh MOJIE3HbIE /ISl OKPYKAIOIIKUX
yCIIOBUS - JIOM, MaTrepHajibHble LIEHHOCTH, BKJIOYas OCOOble NpeaMeThl (MCKYCCTBa,
TEXHUKH) W/WIN BOCTIUTATh AeTel. B 3ToM cityuae cMepTh I10Xa MOCTOJBKY — MMOCKOJIbKY —
IJI0XO, YTO OTBITHBIN YEJIOBEK, JKEIaBIIUN KUTh Jalibliie, MOT Obl cleiaTh euie MHOTO AJis
oOuiero pa3BUTHs. A BOT JUIsl HAC, OT/AEJIbHBIX OMOJIOTHYECKHUX CYIIECTB, CMEPTh U 3HAHHE O
MPUOJIMKAIOIIECHCS] CMEPTH - ATO KaTtacTpoda abCoOTHAS.

*)8 w10 OHO

Y4YuTBIBas, 9TO MBI CaMH — CBOEOOpa3HbI HAKOHEYHUK YCIIOKHCHHS
MPOJIOJDKACTCST  Yepe3 Hac, HET MNPUIMH COMHEBAThCSA, YTO PpAaHBIIC WIH TI03XKE,
OnoJslorMuecKasi OCHOBA YaCTH «4eJIOBEK» B cucteMe Uemnorek - O0mecTBo OyaeT n3MeHeHa
TaK, 9YTO TOJBKO JUYHOE JKeJlaHue Oy/ieT OCHOBOM JyIsi CMepTH. Toraa TOJIbKO MOSBUTCS, TaK
CKa3aTh, «3penblity ypoeHb 4 . Ha 3To yka3bIBaeT X0Ts ObI TO, 4TO MBI ceifuac yxe KUBEM
B HECKOJIbKO pa3 JOJIbIE, YeM, K NMPUMEPYy, B paHHEM CpeaHeBeKoBbe. [IpommuTh CBOO
KW3Hb - Hallla 3aJia4a, KTO JK€ BBINOJHUT €€, KpomMe Hac? MBI M JOJDKHBI MPOJOTIKHUTH
peanu3anuio Harero 3akoHa, TOJDKHBI TPOJI0JDKATh KUTh, BEIIBUTh U M3MEHUTH MEXaHU3MBbI
JNeHaTypauuu  O€JIKOB,  HWCIPAaBUTh  OWOXMMHYECKHE  IPOIECCHI...  IEpenucaTh
ANEKTPOMMIYJIBCHI CO3HAHUS U3 MO3Ta B KOMITBIOTEDP, HAKOHETI.

Ho 310 (HaBepHOE) OyJeT MOTOM, a YTO K€ HaM, )KUBYILIUM 3/1€Ch U ceildac, M, YBBI,
cMepTHbIM? Ham mpocTo He MOBE3JO — YiKe BBIIEISIEM, OCO3HAEM CBOE «s», HO ellle He
yIpaBisieM OHUOJOTHYECKOH OCHOBOM ATOTO «si». MBI B HEKOEH MEXKCIOKHOCTH, MEXKIY
YPOBHSIMH, U K CIIOBOCOYETAHHUIO «CMBICI KU3HU» JOJIKHBI IPUOABIIATH CIOBA «HE ITOBE3II0N
A «OOUIHOY.

[Toxamyil, BO3MOXXHO CHOPMYIHPOBATH «IIPOMEKYTOUHBIH CMBICI JKH3HH», C
IPOMEKYTOUHOM LENBIO — 3aKPEILIEHUE YPOBHA >4, ¢ KOTOPOro MPOIOILKHTCS PEATU3ALMs
Hamero 3akona... B dacTtHOocTH, HeoOXoauma JHMKBUAALMS TPOTUBOPEUUN B CHCTEME

Yenosek — OOIIECTBO, MHAUe He OyAeT OCHOBBI IS MOJHOTO pasBuThs ypoBHs >34, Ecin

8 Tonvko 6 neozpanuuennocmu peanusayuu cro’cHocmu - nodpobno pasbuparocs 6 Inaee 7, - umeem cmwvica
nroboii yposenw, u X, u B34, u ece npedwecmsyrowue u nociedyroujue.
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OyAyT MPOJOIDKATHCS M MHOXKHUTCS MPOTHBOPEUUs] — JaBJeHHE OOIIecTBa HA JUYHOCTh H
HAa000POT, OTPUIIAHUE JTUIHOCTSIMU HEOOXOIMMOCTH OOIIECTBEHHOTO BIUSHUS, TO HE OyaeT
1 OCHOBBI JUISl 1aIbHEHUIIIET0 pa3BUTHSL.

Hy a nganeiie ocraercs Hajaex1a, Bepa, 4To KEM —TO KaK —TO Hallle HEBE3EHUE U TPyl Ha
noyik3y Oynmymero komreHcupyrorcs. Kem? JInbGo aOCOFOTHO BBICOKOW CIIO)KHOCTBIO,
Omaromapst KOTOpOr 3aUKCUPYIOTCS U COXPAHSATCS BCE JMUYHBIC OTHOUICHUS WHAWBUAYyMA
(BocpelieHue), U TOrJa BOMPOCHl MIYT MO BEIOMCTBY PEJIUTHH, JIMOO C HEKOETO BBICOKOTO,
HO KOHEYHOT'O0 YPOBHS CIIOKHOCTH MOKHO OYyZ€T BOCCTAHOBUTH BECh KOMIUIEKC OTHOILIEHUH,
(dbopMupyIOLIUI KXy JUYHOCTh. B mocnenHem ciydae Toxke OylneT BOCKpELIEHHE, HO,
TaK CKa3aTh, Hay4yHO€, W Torja (Mpu HaJMYUU BBICOKOTO YPOBHS CJIOXHOCTH) OKaXKyTCs
MpaBWIbHBIMU UJeu pycckoro ¢unocoda Huxonas Pemnopouua degopoBa, CTaBHBILETO
1enblo 001IecTBa BceoOllee BO3BpAlllEHUE KU3HU, BCeoOlllee BOCKpPEUIEHHE BCEX HAaIIMX
MPEIKOB, BCEX KOTJa-n00 KUBIIMX JItOJeH. 3amedy JIMIIHUN pa3, YTO BO3MOXKHOCTH
OCYILIECTBJIEHUS U OJTHOTO, M APYroro BapuaHTa, MPUHIUIHAIBHO HE MOXKET ObITh JIOKa3aHa

C HaIIero ypOBHS.

[Ipunoxenue k ['maBe 15

bosiee moapoOHO OCTAaHOBIIOCH HAa TPYTHOCTSX, C KOTOPBIMH TPUXOJUTCS
CTaJIKUBATHCS JTAXKE TIPU TIOBEPXHOCTHOM YIIOMUHAHHUHU MPOOJIEMBI CMBICIIA YKU3HH.

Bo- nepBbIx, oOpamarmT Ha ceOs BHUMaHHE HE0OOCHOBAHHBIE TPEOOBAHUS K
pe3yabTaTaM BO3MOXKHOTO e¢ pemieHus. [lo — ymMom4aHuio OOJIBIIMHCTBO JFOACH
MOJIAraloT, YTO HAWIS CMBICI JKU3HU (Y4TO OBl ATO HY 3HAYMIIO), C HUMHU TTPOH30UIYT
HEKUE TIePEMEHBI, MmpuueM K JjydrieMy. OTKpOeTcsi B 4YeJOBEKE YTO-TO J0Celie
3aKpBITOE, OYICT JIErYe JKUTh, MOSBSATCS JyXOBHBIC CHJIbI, HOBBIN B3IJISA]] HA BEIU U
Ha cebOs. B myumiem cinydae — 6eccmepTre. boiiee Toro, npennonaraeTcs, 4To ecliu
ATOT CaMbIi CMBICII OKaXETCS OOIIMM il BCEX, TO BCE JIIOAM OOpa3yloT HOBOE
CIpaBeIMBOE OOIIECTBO, N0 — KpaiHedH Mmepe, OyayT ONMKe APyr K IPYyry....
OdeHb cTpaHHbIE OHAaHusA. Eciau KTo —TO rogamMu mTaMmroBai Ha 3aBOJIE JETalb,
a MOTOM €My OOBSCHWIH, YTO OHA JJIsi, MOJIOKUM, XOJIOJTMJIbHUKA, U CMBICI €ro
paboThI — YIIy4IlICHHE COXPAHHOCTH MPOJIYKTOB, BPSI JIM OTO C/IEIAET U3TOTOBUTEIIS
paBHBIM OoraM WM TMOAPYXKHUT pabouuii KOJJIEKTHB. Takke M 3/1eCh, - MOXHO
y3HaTh MECTO U MPUUYMHBI MOSBJICHUS INYHOCTH B MUPO3JaHHUH, CIIENIaTh CePhe3HbIC
MIPENIONIOKEHHS O JajbHelel cyap0e denoBeYecTBa, 0CO3HATh CYTh CBOETO «sD»,
HO ATO HE U3MEHHT UYeJIOBEKa, pa3Be YTO B MOPAIbHO- MICUXOJIOTHYECKOM IUIaHe, J1a
U TO, HE (haKT, YTO HE BTOHUT B JICTIPECCHUIO.

C npyroii CTOpPOHBI, TOUCKHM CMBICIAa 3a4acTyld CBS3aHBl C TOUCKAMU
ompaBlIaHusl (BUAUMOI) OECCMBICICHHOCTH CMepTH. BO3HHMKaeT MpOTHUBOpEUHE
MEXAy TMPUYUHHO - cleACcTBeHHbIM (cM. ['maBy 10) xapakrepoM OTHOIIEHUH, W3
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KOTOPBIX CKJIAJBIBACTCS Halla €XEeAHEBHAs JIEATEIbHOCTh U HEACHOU (1o KpaitHel
Mepe, HET OJIHO3HAYHOW SICHOCTH MJIi KaXJOro) UEJIbI0 HAIIero JUYHOTO
OMOJIOTUYECKOTO PAa3BUTHS OT POKJICHUS K CTAPCHUIO U, YBBI, Jaybiie. Tak, CMBICT
xJ1e0ormamecTBa — OBITh CHITBIM, CMBICIT ITIOE3]IKA HA aBTOOYCE — MPUEXaTh B JJAHHOE
Mecto. Bee 3T mpoaymaHHbIe EACTBHS TOAJEPKUBAIOT, MOBBIIMIAIOT — JIOJDKHBI
Obl TIOBBINIATH, - HAIl YPOBEHb >XU3HH, JICJIAIOT >KU3Hb JIydllle WJIH MPOCTO
BO3MOKHOMW. beclenbHbple NEUCTBUS MbSHOIO WIA CyMAacCIIEIIIEro, MO HallemMy
ONBITY HUYEM XOpOIIMM HE KOoH4YaroTcs. [loaToMy 3HaHHME O HEM30EKHOCTH
MOCJIEI0BATEIILHOTO CTApPEHUsI U CMEPTU HEPBHUPYET JHOOOTO UYEJIOBEKa, 3aCTaBIIss
dbopmynupoBaTh BONPOC O HYETKOM KOHEYHOM pe3yjlbTaTe BCEX HAaIIUX
MpebIAYIINX, Bpoie Obl LieJeHanpaBIeHHbIX JeMCTBUI, TeM OoJiee uTo, Habmoaas
KOHEII )KM3HU JIPYTUX CMEPTHBIX, HUUETO XOPOIIEro B KOHIIE He HamedaeTcs. Tak u
BO3HUKAET TIPOCTOM BOMPOC O CMBICIE BCEX MPOIYMAHHBIX €XKEIHEBHBIX
MOCTYIKOB, Pa3 BUJAUMBIA UTOT BCEM JI€JaM U Pa3MBIIIUICHUSIM YKJIa/IbIBA€TCA B TPU
apIIvHa 3eMJIH.

Pemraerca sror Bompoc mo —pasHomy. OIHO U3 pacHpOCTPAHEHHBIX
MIPEATOJIOKEHUH 3aKITFOYAeTCsI B TOM, YTO B KOHIIE — ITOCJIE CMEPTH, - Oy/IeT JydIIle,
yeM OBIJIO, €COM BO BpEMs KU3HM BCE JelaTh NPABWIBHO. OJTO - Kak OBl
OKCTPAMOJISAIUS HAIIUX MPUBBIYHBIX MPUYMHHO — CJIEJACTBEHHBIX NEHCTBHH Ha
nociecMmeptre. EcTh apyroe pemieHue - CMbICT B HEKOEH HAJICTPOMKE Hall Halen
KU3HBIO, KOTOpas CKJIAAbIBACTCS W3 HAIMX JCUCTBUH Juisi oOIecTBa, a He
WHIUBUYAIbHBIX, TOTJa BIIOJHE JIOTMYHO TOJHOE€ HHUYTO B KOHIE >KHU3HU
uHauBuayyma. Hampumep — mpaBuiibHas KM3Hb U JIOCTOMHASI CMEPTh JIMYHOCTH
yIIy4IlIaeT >XKU3Hb JCTEH, CeMbH, OOIIECTBa, TOCYIapCTBa, B UYE€M M 3aKJIFOYACTCS
TOT/1a CMBICH ee AecTBui. K 3TuM mpencTaBieHusM OJIM3KO MOHATHE COXPAHCHHE
YECTH, KOTOpas MPEBHIIIE CMEPTH (YECTHO CIYXHUTh TOCNoaAuHY, bory) u mpouee.
OnHu W3 3TUX TPEANOJIOKEHUN YK€ OTOpPOIIEHBI, HAIPUMEP, O TOM, YTO CMBICIT
KU3HU B CIOyXOe cro3epeHy (OTHaTh JKM3Hb 3a Iaps, XapakKupu SMOHCKHX
caMypaeB), JIpyrue YKPEIUISIOT CBOW IO3WIIMH, YYUTHIBAS BHUIUMBIM XapakTep
9BOJIIONIMKM OOIECTBAa JaXe B IIpeaeiaX BPEMEHH JKU3HHU OJHOTO 4YeJIOBEKa.
JIeHCTBUTENbHO, XOTS B KaXKJblH MOMEHT CymMMa JCHCTBUH JIIOACH B OOIIECTBE
KaKeTCsl JaJIEKOM OT OCO3HAHHOTO Ipoliecca (FOBOPUM — «MHpP COIICI C yMay),
OJIHAKO B T€YEHHUE CTOJIETHH, a B MOCIIEIHEE BPEMSI, C YCKOPEHUEM MpOrpecca, U 3a
JECATUIIETHUS, BCE BPOJIE€ KAK MPOJBUTAETCS K JIydlleMmy, IO KpailHeill mepe, eciu
TyYIIUM CYUTATh OoJiee OOTaTyro U CHITYIO KU3Hb.

Tak YTO BIOJHE JOTUYHO NPEAMNOJIOKEHUE, YTO CMBICI Hallle >KU3HU
3aKJIIOYAeTCsd B HCIIOJHEHHHM YacTH OOIIECTBEHHOIO IUIaHA, MMEIOIIEr0 €CId He
KOHEYHYIO SICHYIO HUJCI0, TO XOTsI Obl IPOMEKYTOUYHYIO 1I€Tb B BHJIE MMOCTOSIHHOTO
YCHEIIHOro pa3BUTHs. MOXKHO OTAAaTh WIM HPOXKUTh KU3Hb JJIA CEMbH, A
CTpaHBI..., CMBICI TOT/Ia ONIPENEeNsieTCS B CIY)KEHUHU JIPYTUM JIOASM, OOIIECTBY H,
€CIM 3TO CIY)KEHHE LEJEHANPaBJICHHO, OHO W 3aKpEIUIsieTCs BO BIIOJIHE
00BEKTUBHBIX pe3yNbTaTax (0COOEHHO yIa4HO, €CIIU 3TO YOeKIeHHnEe 00beAUHIETCS
C UCIOJIb3YEMOW MHOTUMU PEJIUTUSIMH UJIeel BOCKPECEHN).

OpHako TpH TakoOM TMOJXOJE OCTaeTcsl MmpolieMa - HECHMMETPUYHOCTH B
JUYHBIX U OOIIECTBEHHBIX pe3yibTaTax. Haimim exeqHeBHBIE YaCTHBIE NEHCTBUS
HampaBiieHbl Ha 99% Ha camux ce0s, Ha pelIeHre CBOUX BOMPOCOB — MOJyYCHHE
MIUIIH, KPBIIIA HAJl TOJIOBOM, BOCIIUTAHUS AETEH, MOE3KU HA padoTy U Tak Jaiee...
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a B KOHEYHOM MTOT€, BBIXOJUT, CMBICI MHIUBUIYAJIbHON JKU3HM OKa3bIBAECTCS Ha
100% paboToii Ha HEKHX IPYTUX JIIO/EH, HA HEKHe OyaylIue MOKOJIEHUS, BOOOIIe
Ha OOIIECTBO (0 KOTOPOTO MHOTHUM BOOOIIE Jeina HEeT) U HUYero ajis ceds, He
CUMTask BOBMOXKHOI'O «CIacu00» 0T HOTOMKOB. JTO IPOCTO OOUJIHO.

Kak cnemyer w3 5Toil r1aBbl, mMoHATHE OOWABI, B OOIIEM, COBEPIICHHO
€CTECTBEHHO, [TIOCKOJIbKY HET PELIEHUsI BOIIPOCa CMbICHA IS JINYHOCTU Ha JIaHHOM
STale HENoJHOro (GopMHUpOBaHUS ypOBHA A, eCTh IIOHMMaHUE I10100HOI
HEIOJIHOTHI U CTpEeMJIEHHE K ee pewieHuto. Eciu Oyner npojuieHue JIMTeNbHOCTH
AKTUBHOM TICUXWYECKOW >KMU3HU HA TMPOU3BOJIBHOE YHCIO JIET (OrpaHUYCHHOE
TParn4ecko Ciay4alHOCTBIO, MCUXUYECKON YCTAJIOCThIO WM >KEJIaHHEM CaMoOro
YeJI0BEKa), TO BOIPOC CMBIC/IA pEelIaeTcss UMEHHO CaMHUM YeJIOBEYECKHM OBITHEM,
AKTUBHOM ’KU3HBIO, MPUBOSANIIEH K JAIbHEHIIEMY YBEIMYEHUIO ClI0kHOCTU. HO 310
«ecm», f1a u Oyziet Ju. .. TIoka e — TOJIbKO NPOTHBOPEYHe MEXKIY YPOBHAMH 22U 1
34 cm. I'maBy 13, u sHTponmiiHas joBymKka. Ha JaHHOM ypoBHE pasBUTHS HaM
OCTaeTcsi TOBOPUTH TOJIBKO O TPOMEKYTOUHOW IIeNM, 3aKJIIovarouleiicss B
TBOPUYECKOM CYILIECTBOBAHUH, MOJJIEP’)KAaHUU Ha CAMOM BBICOKOM YPOBHE Pa3BUTHU S
obumiectBa M ceOs, YelIOBEeKa, B CTPEMJICHMM K MAaKCHMaJbHO BO3MOKHOMY
NanbHEHIIeMy YCIOKHEHHIO— OT (GOpMHpOBaHUs ypoBHA >S4 u BbIIIE (Uepes,
BO3MOXHO, - KyMYJISITUBHBIA YCKOPEHUE JTUUYHOCTHOTO U OOIIECTBEHHOTO Pa3BUTHS,
HanpuMep, MpU Bce OOJBIIUX KOHTAKTax JIojei). BepinmuHa Takoro mOHMMAaHUSI
CMBICTIa KM3HM Ha JJaHHOM JTarne peanu3auuu Hamiero 3akoHa — MaKCHMallbHOE
yBEJIMYEHHE TPOJODKUTEIHHOCTH AEATEIbHOW 4YeNOBEYECKOW KU3HU, B HJealle -
pelIcHUE 3a/1a491 HEOTPAHUYECHHOTO BO BPEMEHHU MPOJUICHHS IeITEIbHOCTH (MOJTHAS
peanuszanus Hamrero 3akoHa Ha yposHe *34) Kax10ro0 yenosexa.

Ectb eme ogHa Tema, XoTenoch Obl OTHACIUTh €€ OT MPEeAbLAYIINX
paccyxaenuii. Ecnu mpenmosiaraTe, 4To HaIM JEHCTBUS OKa3bIBAIOTCS YaCThIO
Hepapxuu, O3HaYaeT JIM 3TO, YTO HAUIM HBIHEIIHWE YYBCTBA M YasiHUSI, MBICIH,
YMHBIE WU TIymble, - Bce 3TU 99% IBWXEHUIN AYMIEBHBIX U (PUIUYECKHX, YTO
OTpeJieNiieT HaC KaK TaKOBBIX OT JPYruX JIOAEH U «KOCHOM MaTepuu»— BCE OHU
MCYE3HYT C HamuM (pU3M4eckuM ucue3HoBeHueM? Miu Bce ecTh Hamexaa, 4dTo
OCTaHYTCS KaK «Ipomioe» B uepapxuu (cMm. ['maBy 6)?

51 He TOBOpPIO MPO 03apeHHs T'€HHEB U TepIENHBYIO PabOTy HE T€HHUEB U
MIPOCTO TAJIAHTJIMBBIX, YTO peanu3yroT Hair 3akoH. Sl roBOpr0 0 MUJIIMOHAX YYBCTB
U MBICJIEH, COMPOBOXKIAIOUIUX OOBIYHOE CYIIECTBOBAHHWE M BAXKHBIX TOJBKO IS
KOHKPETHOM JIMYHOCTH, TeM 0oJiee, TaK cKa3aTh «ObICTpOCMEpTHOM». Miu Bce oHU
GbaykTyarus A uepapXuu yCiIOKHEHUS U He 3HavYaT JJis Hee HUu4ero?

Bo3MOXHO, 4TO M 3HAa4aT — TOBOPWJIOCH BBINIE, YTO JaXe OLIMOOYHAS
nHpopmMalug ToKe He0OXOAMMa Ui BHICOKOTO YpPOBHS. MBI MPUHIIMIHAIBLHO HE
MOXEM 3HaTh, YTO CTAaHET OCHOBOW JalbHEHIIEro pocra cioxHocTu. He MoxeMm
3HATh, OKa3bIBAE€TCS T BPEMS, MOTPAUYCHHOE JIMYHOCTHIO TOJBKO Ha cebs, TOXe
BaKHBIM. OCTaHYTCSl U HAIllM, 3a4acTyH0 MOIUIbIE U MYCThle MOCTYIKH, BaKHbBIE
HaM, a He Hamemy 3akoHy, BoOOINe BCS Hama NaMmsaTh W HHPOpMAIMS,
MO3BOJISIFOIIAST OCO3HATH ce0s, OCTAHETCS U OHA HY)KHOW M BOCHPOU3BOIAMMOMN B
MHUPO3/IaHUU B JalbHEHIIIEM.

137



I'maBa 16 Yy 0 oTHOCHUTE/IBHOE U AGCOIIOTHOE

B nmpempinymux TiaBax paccMaTpuBalIOCh pa3/iefieHME TO3HAHUS Ha HAyKYy,
¢wmiocoputo, penururo. B o0mem, MOKHO TOBTOPUTH, YTO pa3ieiCHWE MHPO3JAaHUS Ha
YacTH, OMMCHIBAEMbIE CBOUMHU TOCTYJIaTaMH, BBIJIEJSIET OOJiee HU3KHUE YPOBHHU, B KOTOPBIX
MOXHO HCIIOJIb30BaTh «OOBEKTUBHBIC, IPOBEPSIEMBIC 3aKOHBI» - OHU OIHCHIBAIOTCS
€CTECTBEHHBIMHM HAayKaMHU. 3JI€Ch MOHO TOBOPUTH, YTO YTBEP)KJCHHE HEHAYYHO, €CJIM OHO
HenposepsieMo. MccnenoBanuem, 10 —BO3MOKHOCTH, HAIIKMX, YEIOBEYECKHX YPOBHEil oT 2°d

34, 3ammmaroTcs Hayku TymanuTtapHble. C IIpOBepKaMH U OOBEKTUBHOCTHIO 3IIECH

no *
ropaszio CJIOXHEE, HO, MOJCIHPYS OTIAEIbHbIE, OTPAHUYECHHBIE OTHOILIEHHUs HalICH JKU3HH,
TOXk€E MOKHO IIOJIYYHUTh IIPOBEPSIEMBIC JTaHHBIE.

Janpiie Hago yuuThiBaTh, 4To ¢ mo3uimii TI'C 2 mayis mr000ro ypOBHS CIIOKHOCTH
B3aUMOJICHCTBUSL 0o0Jiee BBICOKOTO YPOBHSI HEMO3HAaBaeMbl, TO €CTb HE CBOJATCA K
W3BECTHBIM OTHOLIEHUSAM. TeM He MEHee MOXHO IONBITaThCs NpUMEHUTh Ham 3axkoH
Najblle, BHILE HAIIEro YPoBHS S, mpojomskas uepapxuro Ha npunnunax TI'C, moHsTHu
CBOOOJTHBIX ITAPaMETPOB.

Ecny roBopHTE O CJIEIyIONEM, THIOTETHIECKOM yPOBHE CIOKHOCTH 4@, TO cpasy
MOYKHO YTBEpKIaTh, OH JOJDKEH OBITh OCHOBAaH Ha HpeabLaylieM yposHE 4. B HoBOM
YPOBHE BBIJEISIIOTCS YaCTH NPEABIAYIIEr0 YPOBHS — OTHEIbHBIE JMYHOCTH, TaK, 4YTO
BBIJICJICHUE 3TO XapaKTEpPU3yeTCs HOBBIM mapaMeTrpoM. OH NpUAAET JUYHOCTSAM HOBYIO
CIIOHOCTB, [0 KOTOPOI MOKHO OBITh BBIJICJICHHBIMHU, MOKHO OBLIO ObI CKa3aTh CIOKHOCTb
CBEpX4YeJIOBeKa, €ciau Obl 3TOT TEPMHH HE HEC OTPULATENIbHBIM HCTOPHUYECKUN CMBICIH,
Jyduie TOBOPUTH O IMapaMeTpe «UHWBWIM30BAHHOCTHY», KOTOPBIM BO3HUKAET Yy JUYHOCTH B
npouecce pasputus *)®® . Yposens @ naer 10NONHUTENBHYIO BaXKHOCTh CYILECTBOBAHHUIO
OTHOLLUEHUN MPEABIAYIIErO YPOBHS, IOTOMY YTO HA HUX OH OCHOBBIBAETCS, TAK UTO CMEPTh
OT/AEJbHOM JINYHOCTH Hapyiaer ero. [lIoBTopro, B HOBOM YpOBHE BBIIEJIEHBI BCE JIUYHOCTH,

TaK YTO JIOBYLIKA SHTPOIINH, pa306paHHa;1 B npem;mymeﬁ IJjaBC, JOJIDKHa OBITE JJIs1 HET'O

MPEeo/I0JICHA.

8 Oonaxo mooicno npedcmasume 6videneHHOCMb TUYHOCTIU KAK, HANPUMED, PE3VAbMAam yCRewHot nonsimKu
camonosuanus. ITlonsmue «a», OCHO8A HOGOU CIOJNCHOCMU, NPUOOpemaem moeoa MpPAaAHCYEHOEHMATbHbILL
xapaxkmep. Omo npumep 3vlb6Kocmu 106020 Moldenuposanuss 6ydywezo — Oeticmeumensro, 3decb T1C 2
pabomaem npomue Hac.
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SIBnsieTcs i HOBBIM ypOBEHB TOJBKO HAIIMM, 3eMHBIM OynymuM? B obmiem, HeT, He
TOJIKO K€ B OJHOM MECT€ IMPOCTPAHCTBA BO3HUKAET CIIOKHOCTH OOJIBIIE BOJOPOIHON
m1a3Mel. Toraa npuxoAUTCs TOBOPUTH O UHBIX IUBUIIM3ALUX.

Pa3roBopbl 0 «BCSAKHMX TaM HMHBIX LMBWIM3ALUAX» B HAYYHOH Cpele HE SBISIOTCS
paboueii Temoil, B INydmieM cllydae OHH MpHUEMJIEMbl B (MIOCO(CKUX PaCCYyKICHUAX
OOJIBIINX YUYEHBIX, KOTOPHIC BBINIE BO3MOXHBIX HacMemiek Koiuier. M 3To mpaBHIIBHO,
IIOCKOJIbKY ceiiyac cama Tema TpeOyeT HCIOJIb30BaHUS IMPEICTaBICHHUM, HE ONMUPAIOLINXCS
Ha pealbHBIM OMNBIT, IPEACTABICHHUM, KOTOpPbIE KaXXIblii MOKET BBOJAWTH B MEpy CBOEH
(anTa3zuu, BooOuUIe N0 CyObEKTUBHOCTH B MOJOOHBIX PACCYKICHUSX CIUIIKOM BEJIHKA.
[ToaToMy HayuHbIM COOOIIECTBOM MOAOOHBIE BOMPOCHl HE paccMaTpUBAIOTCA, 3a
UCKIIIOYEHHEM MOXKET OBbITh KaKUX — TO aCTPOHOMHYECKHX IOCTPOEHUH O BO3MOKHOMN
IUIOTHOCTU BO BCEJIEHHOM 3€MIIETIOIOOHBIX IUIaHET, a Takke o0mepuiIocodekux,
MOPAJIBHBIX PACCYXKIACHHI.

Ecnu Baymatecs, To mnpobiema B TOM, 4YTO HET OJHO3HAYHOTO TMOJAXOJa K
BO3MOJKHOCTSIM 4Yy)KOT0 pasyma. Ero m He Moxer ObITb —HENb3sl MCKIIOYUTH Hac,
HaOmrogaTeneld U3 McciaeayeMOl KapTHHBI, O YeM BBIIIC W TOBOPHUTCS. A 0€3 3TOro HET
HAy4HOTO MOJIXO0AA.

OnHako 3Ta TeMa CTAaHOBHUTCSI COBCEM HE aOCTPaKTHOMW ¢ MO3WIuil Hatypdriocodun
- Hamero 3akoHa, eciii IOMHUTH O TOM, YTO yJAJIOCh Y4eCTh BJIUsIHHME Ha0irogaressi B
KapTUHE MUpa. B 3TOM cilydae MO>KHO, IOBTOPSIS 3TH K€ MMOCTPOCHHUS], CEPHE3HO 3a0yMaThCs
0 XKHU3HM Jpyrux HaOmrojpateneil, He 00sA3aTeNbLHO 3eMHOro cooduiecTsa. JeHCTBUTENBHO,
BBIIIE IIOCTOSIHHO YKa3bIBAJIOCh, 4TO peanu3aunus Hamero 3akoHa oTpaxkaeT BCE ypOBHHU
IIOCTPOCHHUS. ~ MHPO3JaHus, TOIJAa COBEPUICHHO  HEBEPOSTHBIM M OTPULIAIOIIUM
HEOIPaHUYEHHOCTh HMEpapXUU CIIOKHOCTH OyleT MMEHHO OTCYTCTBHE BHE3EMHOTO
nocTrxenus ypoBHel 12M, 334 u naxe Gonee BHICOKHX.

[Ipu 3TOM NOOYXAeHHs BO3MOXKHBIX ITpeJICTaBUTeNel OoJiee pa3BUTON LIMBUIM3ALIUI
HE JIOJDKHBI M HE MOTYT CHJIBHO OTJIMYAThCs OT HAIIMX, MOTOMY YTO y Hac 00pa3HO TOBOpH,
oJlHU KOpHU. [Ipu 3TOM BIOJIHE BO3MOXHO, KaK ObUT yOKJEH 3HAMEHUTHIH Mal€OHTOJIOT U
nucarens MBan EdpemoB, mNpeacTaBuTend WMHOM peanuzauuu  YpoBHS Y OymyT
a"HTporniomopdusl. He 370 BakHO, MycTh 3TO OyIeT XOTh AyMAaOLIUil OKeaH, Mbl C HUMH
c(hOpMHUPOBAHBI TP €IMHBIX BCEOOIIMX YCIOBHAX YpoBHEH ¢ 14 1o 34 u nanee. Eciu u ne

IIOX0%Ka IMCUXOJIOIUsA, €CIIN OaXXE€ OTINYACTCA MBICIIUTCIIbHAad aKTUBHOCTH, TO Pe€3yJbTaTbl
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MBICTIMTEIBHBIX MPOIIECCOB HE MOTYT OBITh pa3HbIMH — Hamr 3akoH eauHCTBEHEeH. Tak,
MHOTHE HE MOHUMAIOT KBAHTOBOM MEXaHUKH, HO MCIOJIB3YIOT MIPHOOPHI, KOTOPHIE OCHOBAHBI
Ha ee MPUHIMIMAX (Te K€ COTOBBIE TeIe(OHBI), 3HAIOT, YTO MOXKHO TOIYIUTh C UX TOMOIIBIO,
0OMEHMBAIOTCSl BICUATICHUSIMUA O WX pabOTe; Pe3ynbTaThl HCIOJIB30BAHMS PATHOBOJH U
U(ppPOBOM TEXHUKH ISl B3aMMHBIX KOHTAKTOB OyayT T€ K€ W s J000H Jpyroif
muBWIM3anuu. He BakHO, Kakas y Hac MCUXO(MHU3UOJIOTHS, PEe3yabTaThl MBIIIJICHAS W
MOpaJIbHBIA OOJNMK y HAac JOJKHBI ObITh MOJOOHBIMH — OCHOBaHHBIMU HAa OJHUX YPOBHSX
CJIOKHOCTH.

Opnako ecnu nHas nuBWIKM3anus (Oyn1y TOBOPUTH Tak), OKazajach Ha ypoBHeE OoJjiee
BBICOKOM, ueM Y, nmu %34, To OTHOIIEHUS, UX XapaKTepH3yIOIHe, OyayT Ul HaIlero
YpOBHSI HEMOHSTHBIM Ha0OpOM JEMCTBH, pe3ylbTaTbl KOTOPHIX HECBOAWMBI K TEM, YTO
XapakKTepHbI 11 2°Y ¥ HEMOHATHBI I OTAENBHBIX IFoei — cM. Pucynoxk 14.1. Bosee Toro,
s ypoBHS ‘@ HamM JesHMs, MOBEJECHHE M CIIEACTBUS M3 HANIETO TOBEICHHUS BIOJHE
JNEeTEPMUHUPOBAHbl — MOKHO, BBEJS HEKHE, HaM alpHOpH HEM3BECTHBIE HaM YCJIOBHS,
BBIICIUTh TIOBEACHUE JIHOOOH JMYHOCTM M3 BCEX BO3MOXKHBIX. TO €CThb HNPUYMHBI U
MOCJIEACTBUS IOEUCTBUNM HAIIMX W OOIIecTBa Ui 0oJiee BBICOKOM CIIOKHOCTH BIIOJIHE
IIPEICKa3yeMbl, XOTS UI1 Hac, KOHe4HO, HeT. CO CBOEro ypoBHSA CBOM OTHOLICHMS HE
IpenonpeneseHbl. MoXHO cKa3arbh, JUIsl HAC JEHCTBUS IIPOJBUHYTOTO BHE3EMHOTO Pa3yMa,
4T0 OBl 3TO HU 3HAYMJIO, OyIyT BBIMJIANETh Kak 4yno. Tak B CBO€ BpeMs aMEpUKaHCKUE
MHJAEHIBI cUMTaau OoraMu €BpONEHIeB, UCIONb3YIOIIUX JTYyUYIINEe TEXHOJOTHH — JKeJIe30 U
OTHECTPENIbHOE OPY)KHE, HUUEro MOoJA0OHOr0 Yy HUX He ObUIO.

Crout cka3zaTb U HECKOJBKO CJIOB IIPOTUB IPEIIOIO0KEHUS, BBICKA3bIBAEMON IT0YEMY
- TO MHOTMMH CEPbE3HBIMHM YYEHBIMHU, BKIIIOYas 3HAMEHUTOro XOKHHIa, O TOM, 4TO OoJjee
pa3BUThIE LUBWIM3ALMM HECyT HaMm JuOo mopabolueHue, JMOO YHHUUTOXKEHHUE.
HeunsBecTHOCTh MHOW CIIOKHOCTH MBI IIBITAEMCSl M3y4aThb 4Ye€pe3 CBOM IPOILIbIE, XOPOLIO
U3BECTHBIE HAaM OTHOILIEHHUSA. OJTO HANlOMUHAET AHEKIOT IPO IbSHOTO, KOTOPBIM HOYBIO
WCKaJl MOTEPSIHHBIN KolIesek noj poHapeM, IOTOMY 4TO TaM cBeTJIo. ['oBops 00 onaceHusx,
JIIO/IM UILYT U HaXOJAT OTpa’kKeHHE HAIIUX COOCTBEHHBIX IPEBHUX WHCTHMHKTOB O TOM, YTO
TOT, KTO CHJIbHEE, BOMHCTBEHHEE, TOT JIOJDKEH 3aXBaTUTh ceOe BCEro moOosiblie - 3eMIIH,
MIOJIE3HBIX HCKOIAEMBIX, IJIAHET, 3BE3/HBIX CHUCTEM. 3a0JHO MOpabOTHUB MM YHUUYTOKUB
abopurenoB. bomee Toro, ux cuia, HampuMep TEXHOJOTHMYECKash MPOJBUHYTOCTh

(BOBMO)KHOCTB 3BC3JHBIX HCpCHCTOB), n CUHUTACTCA MCPHUIIOM 60J'ILI.HCI>1, 4y€M Haria,
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pa3BUTOCTH. 3aMeThTE — HE CHJIa AyXa, cujia OJIarOpoJICTBA, HE CHJIa TTOMOIIH C1aboMy, 4TO
B KOHIIE - KOHIIOB IPHHOCUT OOJIbIIIE BBITOJl, Y€M YHUYTOXKEHUE CIAOBIX, - HET, HX
Pa3BUTOCTh IMOYEMY —TO HM3MEPAETCS BO3MOYKHOCTBIO 3aXBaTa MAaTEPUABHBIX PECYPCOB.
OOpazoBanue — Aaxke I HAIIETO YPOBHS A3TO YXKE€ BaXKHEHIIMI pecypc, U €ro He
3axBaTHIIb. borata crpaHa ydeHbIX, a HE CTpaHa 30JI0Ta, OOraTo OOIIECTBO YHTY3UACTOB U
BOJIOHTEPOB, a HE KOHKHCTAJOPOB, YCIOXKHEHHWE MOTYT HECTH JIIOIU T0OpOW BOJHM, a HE
TEPPOPUCTHI.

Koneuno, npeacraBuTeneil UMBIWIN3ALMKM, HAXOAIICHCS B JAHHOE BpEMsI HA OJHOM
ypoBHE - 2°Y ¢ HamM, MBI, KaK CKA3aHO BBIIIE, MONMEM M, BO3MOKHO, ¢ Hell — TO M
nojepeMcsi (TEppOPUCTOB BCEX MacTel, BKIOYas WHGOPMAIMOHHBIX, y Hac MHOro). K
noOpy 7K, K XyAy JU, Ha JaHHOM JTarne pa3BUTUS (U3NUECKHE KOHTAKTHI U3-3a CBETOBOTO
Oapbepa HEBO3MOXHBI. Kak 3HaTh, BAPYT 3TO XOPOIIIO, YTO CE€HYAC MBI Pa3BEEHBI 10 CBOUM
yrnam. Ho 3ameuy eme pa3, CBETOBOW Oapbep OrpaHWYMBAET TOJBKO Hall YPOBEHB
cioxkHocTh. [l ypoBHA Hke °E, Hampumep, NMPOCTPAHCTBA U CKOPOCTH BOOOLIE He
CYILLECTBYET, U COBEPUICHHO HENPEICTABUMO, YEM SIBJISIETCSI KOCMHUYECKOE IMPOCTPAHCTBA
JUISL YPOBHS, TIoNokuM, >*@. U Hago mu ero mpeononesats *)®7. Ckopee Bcero, KOHTAKTa,
4yeM Obl OH HU SIBJISUICS, MBI JOXKAEMCS TOJIbKO KOTa Oy/eM HEMHOTO APYTUMHU, CIOKHBIMH.

[loka xe MOHATH — OTPa3UTh B MPHUBBIYHBIX HAM OTHOILIEHHUSAX, OOJiee Pa3BUTYIO
(CIOXKHYI0) HMBUIIU3ALIMIO SBJISICTCS] HEPA3PEUIUMOM 3ajjaueil 0 NMPUHIUITY HEOPEIeICHUS
cn0xH0CcTH. OTHOCHTENEHO yPOBHS 4@ MbI yxe He BepmuHa passutus u TI'C 2 paboraer,
TaK CKa3aTb, MPOTUB Hac — cM. Pucynok 16.1. OTum, B 4aCTHOCTH, OOBIACHIETCS MOJIYaHHE
KocMoca. MBI K€M NpUBBIYHBIE M TMOHSITHble HAM (JJI HAIIero YPOBHS CJIOXKHOCTH)
«MEX3BE3JHbIE KOpaOlin», cuuTas UX MO- CBOEMY HEKHMMH METaNIMYECKUMHU OaHKaMU C
BO3JIyXOM U PEAKTHBHBIMU JIBHUraTelssMu. Henmb3st mogoOHOE cMacTepUTh IS MEXK3BE3IHBIX
MEePeNeTOB, O YeM MOKHO y3HaTh JlaXKe U3 Kypca IIKOJbHOW (PM3MKH, HHKOTIA MOJI0OHbIE
VHOIUJIAHETHBIE )KECTAHKU Mbl HE JTOKJIEMCSL.

[Ipotarop roBopmi, 4YTO BBIIIE, YeM O cebe, YEeTOBEK HE MOXKET Pa3MBIILIATE.
[ToppazymeBaercs, KOHEYHO, He caM (aKT pa3MBIIIUIGHUS — KTO JK€ 3alpeTuT, a
0ECCMBICIIEHHOCTh 3TOTO 3aHATHS. [[eficTBus ¢ 6ojee BBICOKMX YPOBHEH CIIOKHOCTH — TIO

TI'C 2 OynyT sSBAATHCA A1 HAC COBEPIIEHHO HEOOBSICHUMBIMH SBJICHUAMH, uyaoM. Ho 31o

87 ecnu, nanpumep, 603m0iCcHO MOderuposanue ¢ 1060 Hanepeo 3a0arHOl MOYHOCTU, 3a4eM NPeodone6ant

npocmpancmeo ons moceo, umoowl Y3Hambv 3mu Jice pe3yibmanisl.
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gyqo Oyder, Tak cKa3aTh, OTHOCHTEJIbHBIM, dTH HOBBIC JJIs HAC MapaMeTpbl OCHOBAHBI
(yHIaMEHTAJIbHO Ha TEX K€ OTHOIIEHHSIX, YTO M Halle MUPO3JaHHe, M TPUHIUIUAIBHO
HaMHM JOCTHKHMMBI U NIO3HaBaeMbl. IlocTenenHoe JanbHeiinee pasBuTHE - 0T 2°Y K HOJIHOMY
334 w BbIIE MO3BONMT PaHO WIM IIO3[HO IOJOWTH K HYKHOMY YPOBHIO, 4, 3HAYUT, U K
MMOHUMAHUIO W, €CJIM YroJHO, KOHTAKTY, C MPEACTAaBUTEIAMH (-eM) ero. Tak 4ro myrh K
JOPYTUM IIUBWIM3AIMSAM JISKUT HE Yepe3 KOCMOC, a Yepe3 Hac, Yyepe3 pa3BUTHUE O0IIeCcTBa U
JINYHOCTH.

Kakxumu MoryT OBITh 9T 1Iaru K 00Jiee BHICOKOMY YPOBHIO CKa3aTh CJIOXKHO, HO KOe-
YTO, BO3MOJXKHO, pa3iauuumo. Haubomnpmmii mporpecc MPOUCXOAUT ceiidac B cdepe
MAacCCOBBIX KOMMYHUKAIMA, B3aUMOJICUCTBHI MEXY JTIoAbMHU. [[0gBIEHNE MTHUCHMEHHOCTH —
II€YaTH — MaCCOBOM IrpaMOTHOCTH — paauo u teneBuneHuss — CMU — nunTepHeTa — coll. ceten
MTO3BOJIAIOT 00MIATHCS KAXKIOMY C TIOTEHIIMATHHO HEOTPAHMYECHHBIM YHUCIIOM JIPYTHX JIFOJICH,
B o0mem, 0e3 TeppUTOpHAIBHBIX TpaHuIl. KoIWdecTBO MEXKIUYHOCTHBIX OTHOIIEHUHN
YBEITUYMBACTCS B TEOMETPHUYECKON TPOTPECCUH, YK€ OTPAHUYHMBACTCS OMOXUMUYECKUMH

BO3MOJKHOCTSIMH HaImlero Mo3ra. Tak 9To KOHTaKT YK€ UACT, IPOCTO MbI IIOKa HAJIa)XKMBAcM

Bausanue ¢vicnaoum

Kak abconiomnoe 4yoo,
becroneunas NPUHUURUATIBHO He
CIIOJACHOCb [ npedckaszyemoe
abconmoma

,,,,,,,,,,,,,,, yoo o 5

2unomemudecKull ﬂ onucanue npu
ITCJIO.‘H('HOCMM

peanuzayus Hawezo 3axona comoetoamt gosmode
yposenb Yo /1pwcl<amuu —paseumu
nem —no TI C2 “‘

Vpoeens
croacnocmu B

Vpoeenw
croacnocmu I
meyenus BpemeHu

Vposens crosncnocmu

1 .
A (snemenmapmviii
Gasuc'a)

Pucynok 16.1 Jns yposus croxnocTu 4 oTHOMWEHNS, MTapaMeTphl G0Tee BHICOKUX YPOBHEH ABIAIOTCA
TIPUHITIIHATBHO HEPEICKA3yeMBIMH, UX BIUSHHUE BHITIISANT dyiecHbIM. OIHAKO OT YPOBHS >>$I MOXKHO
MIPUHTH HAKOIUICHUEM 3HAHWMH, peann3anueid Hamero 3akoHa K TF000MY KOHKPETHOMY, Ja)Ke OUY€Hb BRICOKOMY
ypoBHIO. beckoHeuHast ke CII0)KHOCTh, A0CONIOT B IAHHOM PacCMOTPEHHH HE JIOCTHKHM.

KOHTAKTbl Apyr C JOpyrom, (bOpMI/Ip}ISI MAaKCHUMAJIbHO BO3MOXHOE€ YHCIIO (HaI[eIOCL, B
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JajbHEHIIEM, ¥ MAKCHMMAJIbHO IIOJIE3HBIX) KOHTAKTOB BHYTPH CBOCH IMBHJIM3AIIUH, EIIE
TOJIBKO (hOPMHUPYS €€, BO3MOXKHO, B HEKUil HOBBIN ypoBeHb. OHA, TOCTUTHYB C HAMH H Yepe3
Hac (0 (OPMUPOBAHUU «3PENOro» YpoBHsA 3, He 3aBHUCSIIETO OT CMEPTHOCTH JIUYHOCTH,
rOBOPHIIOCH PaHee) CIEAYIOIEro YPOBHS 4@ U 1acT BO3MOKHOCTh OTHOIIEHMI C JPyrUMU
[UBIIN3AIMSIMA, OTHOIICHHUH, UISI KOTOPBIX MPOOJIEMbI CBETOBOTO Oaphepa W IMpOUHe,
BCTAarOmue nepca NMpuMUTUBHBIMHA, HO MMOHATHBIMU IJId HAC KOCMHUYCCKUMU KOpa6JI$IMI/I, HC

OyIyT CYIIECTBEHHBI.

Jpyroii BOIpoc BO3HUKAET, KOT/Ia peub UAET O cymecTBoBaHuM Hamero 3akona. B uem
MpUYMHA €ro caMoro (Kak cleacTBue — Muposaanus)? [loka 3TO IKCIEpPHUMEHTAILHOE
TIPABUIJIO, MBI MOKEM TOJILKO IPEIoJiararh, 9YT0 U B JaJbHEHIIEM OH OyJIeT UCIOJHATHCS,
9TO HE HACTAaHET MOMEHTA, KOT/Ia JIFOJIN TePECTaHyT CO3/[aBaTh HOBOE, M/WUJIM BO BCEIICHHOU
BOOOIIE TMPEKPATUTCS BO3paCTaHHWE CJIOXKHOCTH. Jlerde Bcero OOBSBUTH TAaKOW 3aKOH
abcomoToM, 4YTOOBI TMOAOOHBIE BOMPOCH oOTceyb. Ho cama wuzaes, Toro, 4ro OHa
HEOTpaHWYCHHA W HJET JAJIbHEHIIEee yCI0KHEHUE, BCE 9TO 3aCTaBIISCT MOCTaBUTh BOIPOC O
OCCKOHEYHOM YpPOBHE CJIOKHOCTH, JIydIlle CKa3aTh — a0COJIOTHOM YpPOBHE, MOTOMY YTO
YUCJICHHBIC XapaKTEPUCTUKH IS ITOTO Cliydas He MOAXOAAT. UeM XapakTepu3yeTcs Takas
cnoxxkHocts? C Hamed TOYKH 3peHHs - OECKOHEYHBIM YHCIIOM TapaMeTpOB, KaXKIbIH W3
KOTOPBIX TOTJIa TIOJTHOCTBIO ONpENEIeH, JACTCPMUHHPOBAH, IIOCKOJbKY €ro MOXKHO
pPaccMOTpPETh C JHOOO0TO, CKOJb YrOAHO OOJBIIOrO 4YKciia ypoBHEH. B dacTtHOCTH, mrOOBIC
OTHOIIICHUS, JIFOObIE TTapaMeTphl, B TOM 4Hcie B cucteme YenoBek - OOIIECTBO UM YPOBHS
34, cxomp Obl MX HHM OBLIO, OyAyT MOJHOCTHIO ONpPENENEHBI Ul aOCOIIOTHO OOJBIION
cnoxxnoct. Kak ke cBo6oaa Bon? OHa ocTaeTcss CBOOOAHBIM ITapaMeTPOM, HO TOJIBKO JTst
HAIero ypoBHsi (M, €CTECTBEHHO, MpeacKa3yeMbIM [yl abcosrora). JIroboe Bo3meicTBHE
9TO OECKOHEYHOW CII0)KHOCTH Ha HH3IIME YPOBHH SIBJIAETCS TOTAA YyAOM aOCOIIOTHBIM
(Pucynok 16.1), B TOM CMBbICIIE, YTO OHO HE CBOAMMO K OTHOIICHHSM JIFOOOTO KOHEYHOTO
YPOBHS — HH «HBIOTOHOBCKOro» °M, mu 2°Y, HM TIMIOTETHYECKOro @, Hum mo6oro
KOHEYHOTO BO3MOJKHOTO.

N umenno torma oOwscHsercs Hamr 3akoH -  OH MOXeT OBITh CBOEOOpa3HBIM
CBOOOJHBIM TApaMeTpoM OT aOCONIOTHOM CHIOKHOCTH. B sTOM ciydae, kak CBOOOJHBII
napametp, oH Oyner HeoObsicHuM (TI'C 2) HU ¢ KakuX APYrUX KOHEYHBIX ypoBHeW. [Ipu

OTOM OKa3bIBACTCA BTOPUYHBIM II0 OTHOHICHUIO K a0COIIOTHOU CJIOKHOCTH, BIIOJHC
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JETEPMUHUPOBAH /ISl HEE. DTUM U OIIPENeNsieTCs MMOJI0KEHUE Hallle ¥ HALIEro MUPO3/1aHus,
MaTepHaIbHOW BCEIIEHHON OTHOCUTENIFHO a0COJIIOTA.

[ToBTOptO, paccyxaeHus 00 aOCOJIOTHOM CIIOKHOCTH CIEIYIOT TOJBKO W3 TOrO, YTO,
3a/aBasi POCT CIIOKHOCTH, OT A M janee, Mbl HE MOXEM B PAacCMOTPEHHH €ro
OCTaHABIIMBATHCA JIAXKE HA HEMO3HABAEMOM KOHEYHOM YPOBHE, IMyCTh Aaxe °*@. Bompoc 06
a0CcoJIIOTE BO3HHMKAET HE M3 COOOpaKEHWI BEPHI, a M3 CYIIECTBOBAHUS MEPAPXUH YPOBHEMH,
UX HEOIPAaHWYEHHOCTH, KOTJa MOKHO TOBOPUTH O Bce Oosiee U 0oJiee BHICOKOW, UAYIIEH K

OCCKOHEUYHOCTH, CIIOKHOCTH.

[Tpunoxxenue k ['naBe 16

Jlnst mosicHeHust TeMBI a0COTI0Ta X0Uy pa3o0paTh U3BECTHBIN s (pumocodos,
HO YaCTO HEBEPHO MCTOJIKOBBIBAEMBIN OOBIBATEISIMHU, BOIIPOC O CO37AaHNU borom
3aKOHOB MPUPOJBI. JIOBOJAUTCS CIBINIATh, YTO MOXKHO OOBSICHUTH 0Opa3oBaHHE
BCEJICHHOW W HAC JEHCTBHEM 3aKOHOB TpUPOAbI (BBedst (yHIaMEHTaIbHBIE
KOHCTaHThl, npuHImn [laynu, TOHKYIO MOACTPOMKY M Tak Aajiee). 3aKOHBbI ATH
BIIOJIHE ITO3HABAE€MbI, YUCJIO WX, B OOIIEM, KOHEUHO, IJII MX HCIOJHCHHS HE
TpeOyeTcss JTOTOJIHUTENLHOTO BiMsHHS bora. OmHako 3TO yTBEpXKICHHE
pazOuBaeTCsi BOIPOCOM, a KTO CO3/1ajl CaMHU 3TH 3aKOHBI MpUpoibl? OTBEUaloT Ha
3TOT BOMpPOC — BceBbIHUEN, 4TO Bpojae Obl SBISIETCS JOKazareabcTBOM Ero
CYILIECTBOBAHUS.

OnHako MOAOOHOE JIOTHYECKOE YTBEPKIACHHE MOXKHO MPOJOJDKHTh |
CIIPOCUTh — a KTO co3/1all BeeBhiliHEro? A mMoTOM CHpPOCHUTH, KTO CO3Jajl TOTO,
KkTo co3gan Ero... u Tak nganee.

Takast 60’kecTBEHHasI peKYpCHs MOXKET OBITh NpepBaHa MOSICHEHHEM, YTO
BceBbimanii He Hyx)aaercs B co3nanun. OH Cam B Cebe MMeeT CUily, KU3Hb,
co3umaHue, OeccMmeiciaeHHble 0e3 Hero. MokHO cka3aTth, 3TO a0COJIOT,
OTHOCHTEIILHO KOTOPOTO JIFOOBIC TIOHATHS (3aKOHBI, )KU3Hb, PA3BUTHE) SBIISIOTCS
BTOpUYHBIMH. OJHAKO A5TO Hemoaxojslmee oObsicHeHHe. Eciu yX BBOJUTH
MOHATHE a0COJOTa B ATOM CMBICIIE, TO MOYeMY HaJl0 TOBOpUTH O BceeBbimHem?
HazoBem a0CoJIIOTOM 3aKOHBI MIPUPOIbI n MOJIy4YUM BITOJIHE
MaTEepUATUCTUYECKYIO BCEJIEHHYIO, IAe mnoHstue bora wznumne. IlpaBna, B
MOCJIETHEM Cllyyae 3aKOHbI HE paboTaroT Al OOILIECTBEHHBIX M JIMYHBIX
OTHOLIEHUM... TaK YTO TMPUXOJUTCS  3a4acTyl0 CHOBA  IIPHUBJIEKATh
boxecTBenHyto cuny.

B o6meM, 370 xopomias WITIOCTpalus TOTO, YTO HENb3S OMpPENEIHTh
cymectsoBanue bora wnn Ero otrcyrcTBue JOTMYECKMMH MOCTPOCHHUSIMHU. ITO
HEYIUBUTENBHO, - C OJJHOTO, MYCTh Ja’K€ BBICOKOT'O YPOBHSI CIIOKHOCTH, HEJb3s
onpenenuTs Bce octanbHbie — 1o TI'C 2.

PaccmarpuBaemass B gaHHOW — paboTe  WepapXusi  CIOKHOCTH,
HEOTpaHMYEHHO BO3pacTaroiias (a 4To ee MOXKeT orpaHuuuTh? — ['maBa 7), Kak
pa3 BBIBOJUT U TIOHATHE 3aKOHOB, U MOHATHE a0COTIOTA U3 TAKOTO JIOTUYECKOTO

Kpyra.
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Bo — nepBbIX, 3aKOHBI ICHCTBUTEIBHO HE A0COIOTHBI, A BIIOJHE — BMECTE
C TPOCTPAHCTBOM, BPEMCHEM, MaTepueif, — pPEISAIHOHHBI, O YEeM MHOTO
TOBOPWJIOCH BbIlIe. BO — BTOpBIX, /sl HEOIPAHUYCHHOTO YBEIUYCHHS
CIIO’)KHOCTH, KOTOPOE TOI/Ia MOYKHO Ha3BaTh abCOJIIOTOM, W BpeMs, M JIOObIC
OTHOIICHUS, MapaMeTPhl SBISIOTCS JCTEPMUHHPOBAHHBIMH, IMPEICKA3yeMbIMH
(st  GECKOHEYHOI/aOCOMIOTHON CIOXKHOCTH KaXIblii OTIENBHBIA Tapamerp
BXOJIUT B OECKOHEUHOE YHUCIIO 00JIee CIIOKHBIX MapamMeTpoB). [Ipu 3ToM abCcomroT
CJIO’)KHOCTH BKITIOYACT [0 MEPAPXHH BCE BO3MOXKHBIC YPOBHH, HO HE HapyllaeTr
HapaMeTpsl 1000 JaHHOM CII0KHOCTH, B YaCTHOCTH, s ypoBHS 23U ocraeTcs,
Tak cKa3aTh, cBoOoja Oymaymiero, mis 4 onpemeneHa csoboga Bomu... U
OJTHOBPEMEHHO, KaK IMOKa3aHO B KOHIIC ATOM IJIaBbl, CAaMa UEPAPXHUs CII0KHOCTH,
MUpO3JIaHKe, oTpesiesiieMoe Hamm 3akoHOM, CTAaHOBHUTCS €T0 TapaMeTpOM.
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3akJ/iloueHue

B coBpeMEHHOM €CTECTBO3HAHMM CUMTAETCA, 4YTO YCJIOBHMS BO3HUKHOBEHMS
(HauanbHBIE W TPaHUYHBIE YCIOBUS BO3HUKHOBEHMSI BCEJIEHHOMN) U NPUPOAHBIE 3aKOHBI
MIOJIHOCTBIO JIal0OT OTBET Ha BOIPOCHI CYLIECTBOBAaHUS MHUpo3aaHus. Mcropudecku Takoe
MOJIOKEHHE UAET OT aHTUYHOHM HAaTypPpHuiIocouu, UCKaBIIECH OCHOBY M MIEPBONPUYHHY BCETO
CYLIEro U3 OBITOBOM MCUXOJIOTHH, [10/Ipa3yMEBaIOLICi OTBETCTBEHHOTO 3a BCE OKpYXKalolllee,
U U3 ycrexoB MexaHukH, kotopas ¢ XVI| Beka mpeackaszbiBaeT MOBEAEHUE MaTEpPHUATbHBIX
Ted B JII00OOM MOMEHT BpeMEHHM NpU 3aJaHUM HadalbHbIX ycioBuil. Benuaer momoOHOe
Mpe/ICTaBJICHUE TOHATUE MEPBOTOJIYKA WM MEepBOMMITyJbca. PaHee ero mnpumnuchiBaIu
Coznatento, motoM bosblmioMy B3pbIBYy MM HayanbHOM QuykTyanuu. OOpa3sHO roBops -
TOJIKHYIM W BCEJEHHas IIOHEeclach B pa3BUTUU. Poib cBOeoOpa3HbIX pEIbCOB —
HampaBJICHUH DPa3BUTHS IOCJIE MEPBOTOYKA, MPUIIKCHIBAETCS 3aKoHaMm (PU3UKH, BOOOIIE
npupoasl. K momo6HBIM penbcam mobaBisiercs "Tekyiiee" BpeMs (BpeMs B HayKe — 3TO
«cpena» pa3BuTus). BuaHo, Kak MHOTO TOCTYJIATOB TPUXOMTCS BBOJMUTH - OOJIBIION B3PHIB,
3aKIIIovYaonIuii B cebe Bce JanbHeilee pa3BUTHE, TEYCHHE BPEMEHM, MPOCTPAHCTBO,
3aKOHBI... [IpUBbIYHOE OMUCaHUE, UCHOJb3YeMOE B €CTECTBEHHBIX HayKaX, MpeArojaraer,
YTO, BBOJIA (TI0JTydasi U3 OMBITOB) OMpEAeNeHHbIE BeIMUnHbI, Hanpumep V1, V2 ... mMoxHO
MOJIy4yaTh XapaKTEPUCTHKU CBSI3aHHBIX C HUMHU CHUCTeM. B naHHON paboTe MCHOJb3yeTcs
oOpaTHOE IPEO0JIOKEHNE O MHO)KECTBE CHCTEM OTHOIICHU, KOTOPBIE allpHOPH Pa3JIMUYHBI
M0 CJIOKHOCTHM U HE CBOJATCS OJHA K IPYroi. MIX MOXKHO BBICTPOUTH — OT MEHEE CIIOMKHBIX
— Kk Oosee. OOpa3yercs cBoeoOpa3Has Hepapxusi CIOXHOCTH. UTO BaXHO OHa OyAeT
MIPOHK3aHa CBOOOJHBIMU MTapaMeTpaMHU, ONPEACISIONIMMHI OTIIMYUE CUCTEM APYT OT JIpyra:

Cam (omnupuyeckuil) (QakT HepapXuMyecKoro yBeJIHYeHHSl CJIOKHOCTH Ha3BaH
Hammum 3akonom — I'maBa 7. Ilpu paccMOTpeHMHM MUPO3JaHUS KaK CIEACTBHS HEpapXuu
CIIOHOCTH, BCEJICHHAs U Mbl — CyTh peanu3auus Hamero 3akona (I'maBa 7), oOpa3zyromas
CTPYKTYpBI, KOTOpPbI€ Mbl M Ha3blBaéM MPHUPOJOI, M TOrJa CaMU 3aKOHBI - CIIEJICTBUE
vepapxun. He HyXHBI TOrJa HM «KOCHas MaTepus», HH «epBoummyinbe» *)% B

MOCJICAYIOMIUX IIaBaX pa3BUTHI IOCTPOCHU S, TOKA3bIBAOIINEC YMCCTHOCTb TaKOT'O BUJICHUS.

8 He cnoxoticmeue 6e3 nepeoumnyibca nepeoocrosa, a HA0OGOPOm, EbLOYMKOU AGIAEMCS CROKOUCMEUe 6
06OM e20 NpoAGLeHUU.
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Bo3HHKIIO BaXHOE CIEJCTBHE — NPU MOJOOHOM 3aJaHWH OTHOIIECHUN HET pPa3HHIIBI
MEXKy XapaKTEepOM IOCTPOCHUSI «KOCHOM MaTepuu», MaTeMaTHUYECKUX CTPYKTYp WIH
colainbHbIX cBsizeil. [loATOMY MOsIBUIIACH BO3MOXHOCTh YYE€CTh BJIMSIHUE HAOIIOIATENS U
BOOOIIE ONpPENeTUTh MECTO OOIISCTBECHHBIX CBsi3el B KapThHE Mupa. CXeMaTWYHO TaKoe
MOCTPOCHHUE TOKa3aHo Ha Puc.7.1, pocT CTONOIOB clieBa — HAMpaBO — YBEIHYCHHUE
CJIO)KHOCTH. B3auMoneicTBUsST MEXIy pa3sHbIMH YPOBHSIMHU ONPEACISIOT 3aKOHBI MPUPOJIBI,
aKCUOMBI, (hu3udeckue KOHCTaHTHI. [Ipu 3TOM, Kak oTMeuanoch B KoHIE [naBel 1, 3amgaBas
MOCTYJaThl, KOHCTAHTHl 0€3 OTHOLIEHHWS K TEM WM HWHBIM YPOBHSM, MBI MOJy4aeMm
pa3npoOJieHHYI0 KapTHHY MHUpa — OTAEIbHO HWICAIbHBIA MHP MaTEMaTHYECKUX
KOHCTPYKIIUH, OTACIbHO (PHU3UKYy MHUKpOMHpa U (DU3UKY MaAKpOMHUpPA, OTIEIBHO
OMOJIOTMYECKHE, COLIUANTLHBIE 3aKOHEI.

Oco0o0 Hamo OoTMETHTH - U 0e3 HalJroaaTessi JOOble B3aHUMOJCHCTBUS DPA3HBIX
YpPOBHEH MPHUBOIAT K CBOOOJHBIM TIapaMeTpaM, K HOBBIM B3aHMOJICHCTBHSAM. Takoe
MPEACTABICHUE TTO3BOJISIET TMOHAThH, TOYEMY MaTeMaTHKa, JeAYKTUBHAS HayKa, CMOTJIa CTOJIb
YyJeCHO OOBSCHATh W MPEACKa3blBaThb W3BECTHBIE MPUPOJHBIEC SBICHUS. J|eHCTBUTENBHO,
KakoBa CBsI3b (OpMaNbHOW JIOTMKM W KocMoca? Bomelt — HeBosed HampammBaeTcs
oObsicHenue (moutu mo IlmatoHy) - uepe3 BBeJeHHE B MHpP MaTEMaTHUYECKUX HA€aTbHBIX
CYLIHOCTEH, OTpa)KEHHEM KOTOpPOTO SIBJISIETCS Hallle TpemrHoe Obitue. Mexay Tem, 1o
Hamemy 3akoHy, y4uTbIBas OOIIUE «UEPapXUUYECKUE KOPHU» BCEX SBICHUN TNPUPOIbI,
MaTeMaTH4eCKUe KOHCTPYKIMH SIBJISIOTCS €AMHONM OCHOBOM 0OJjiee CIIOKHBIX OTHOILIECHUN —
(pazo6pano B xonue ['aBsl 9). Matemaruka Toraa — 4acTh €CTECTBO3HAHMS, YaCTh HAIIETO,

a He KaKoro - JIH00 HNACAJIBHOI'O MHUpa.

HpI/IBOI[I/IMLIC BBIIIC (1)0pMy.]'II/IpOBKI/I - H @HSHHGCKHG, Hn MAaTCMaTHU4YCCKUC, U
OMOJIOTHYECKHUE HU3MCHAIOT (bOpMaHHSM. C 3aJadyaMu HU3YyUCHUA IIPpUPOAHBIX
B3aHMMOOTHOIIICHUM M HCIIOJIb30BaHHUS PE3YJIbTAaTOB I HAIUX HYX/ JIYUHIC CIIPABJIACTCA
CYIIECTBYIOIIAsA MaTEMaTukKa, (1)I/ISI/IKa, 6I/IOJ'IOI‘I/I$I, OCHOBAHHBIC Ha 4YCTKHUX aKCHOMaxX H
ONBITHBIX JAHHBIX, IMIYCTh AAXXE TC UMCKOT I'PaHUIBI IPUMCHCHUA, BHC KOTOPBIX IIPUBOIAT K
ImapaJgokcam. Onpez[eneHI/Ie BpPEMCHH, OTIUYNC TOUKU «HAYAJIO» OT OCTAJIbHBIX Ha «CTPEIIC
BpEMCHMN», CCTCCTBCHHOCTb MPOCTPAHCTBCHHOI'O TPEXMEpUA U BOO6IJ_IC ONpCACIICHUA
MMOHATUMI MaTrepuur, IMpOCTPAHCTBA ceilyac oCTarTcs npeamMeTaMuu CKOpee CI)I/IJ'IOCO(l)CKI/IMI/I,

TOYHEC - HaTyp(bI/IJ'IOCO(I)CKI/IMI/I, JaJICKUMU OT Kpyra 3aZia4, KOTOPBIC pCIIacT COBPECMCHHAA
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HayKa. YUYEHBIC C YCIIEXOM OOXOIATCS M OOIIMMHU TPECTABICHUSMU 00 ITHX BelaxX WIIH,
TOYHEE, OTCYTCTBHEM BHATHBIX O HUX IpeJcTaBieHuii &,

Uro xe TO3BOJSIET OOBACHUTH «hopManu3m», omucaHHbli B kuure? Ilepeunciro
HEKOTOPBIE CIIEJICTBUS.

Pacummpenne BCENEHHOM €CTh OTpaXkeHWe (pakTa OTJIMYMS OTHOIIEHMI 'a apyr ot
apyra *)® | uro maer yposens 2b (paccMarpuBaercs B Hadane [7aBbl 2). YuuThIBas, uTO
CJI0’KHOCTB MOCTOSIHHO PACTET (YTO JKE €€ MOKET OCTAHOBHUTH), C YPOBHS IPOCTpaHcTBa °E
9TO BBITVIAJUT KaK MOCTOSTHHOE pa3/ielieHHe KaKJOW TOYKH, YBEIMYEHUE UX YMCIa, TO €CTh
paciiupeHue npocTpaHCTBa.

He wmoxer He ObITh UCKPHUBJIEHHS MPOCTPAHCTBA NpPHU 3aJaHUM MaTepHUH
(MaTepuanbHON TOYKH) dYepe3 ychnoxkHenus oT °E po 83, JlelictBuTensHO, MaTpuna
paccTosiHul (BeIpakeHHE.3.2) HE paBHA HYJIIO TMPH B3aUMO3aBHCHMOCTH €€ JJIEMEHTOB.
VIMeHHO 3TO MPOUCXOIUT NMPHU BBIACIEHUU OJHUX €€ 3JIEMEHTOB OTHOCHUTENIBHO JIPYIHX —
OCHOBa ypoBHA 23, KOrJa MOKHO TOBOPUTh O MATE€PHAlbHBIX ToukaX. OTIMYME OT HOJS
MaTpHIIbl PAacCCTOSTHUN W €CTh MCKPHUBJIEHHE MPOCTPAHCTBA, 4YTO Pa30o0paHO, HallpUMeEp, B
IDic. JI. Cune « Obwas meopust omuocumenvrocmuy, 2nasa Xl

He moxer He ObITh BEPOATHOCTHOIO OMUCAHUS MHUKPOMHPA, MOCKOJBKY OTIWYHS
BO3HUKAIOT HE H3-3a pa3Mmepa, a u3- 3a ciloxHocTu. Kak yxe rosopwiochk B ['naBe 8, mis
OMHCAHUS OTHOIICHUH HH3IIEH CIOKHOCTH HEOOXOAMMO HCHOJIb30BaTh MaTeMaTHYECKHE
KOHCTPYKIMH, MO3BOJISIIOIIME YMEHBUIUTh YUCIO OTHOLIEHUM, IMPEXKIE BCETO BOJIHOBBIC
(GyHKIHMH, BEPOSITHOCTHOE OMKMCAaHUE. DBEPETOBCKas Hjies 00pa30BaHUs BCE HOBBIX M HOBBIX
BCEJICHHBIX /7151 0OBSCHEHUS OJTHOTO JIUIIb (haKTa BEPOSITHOCTHOTO OMUCAHUS, 3TO JAeTaTh U3
MYXH CJIOHA, Jaxke 00Jiee TOro - CKaThIBaThCs B SBEPETOBCKYIO OC3HY.

He MoxeT ObITh peajgbHOTO MPOCTPAHCTBA Pa3MEPOM YEThIpe, OJMHHALATE U MpoYee,
4YeM TakK JIIOOST ONepUpoBaTh KOCMOJOTH. Takke Kak BpeMs He SBJISETCS MOJHOIPAaBHON
koopuHartoil. IIpoctpanctBo 3+1, rae oaHa W3 BeNWYMH OIpejaeieHa Omaroaapsi Tpem
IPYTUM, SIBJISIETCS YacCTbIO0 UEPAPXUH, YPOBEHb €€ OTHOILLIEHUS MOJIy4aeTCs U3 IPEIbIIYIIErO

(KBaTepHI/IOHOB) U JallbHEHIIee YCJIOXKHCHUEC NPUBOJIUT HE K YBCIIMYCHUIO PAa3MEPHOCTU (Ha

8 Benomunaemcs snamenumas ppasa « 3amKHUCH U CYUMATLy KAK OM6EeNn Ha NONbINKY GbISACHEHUs. CYUHOCHIU
ocobenHocmer MuKpomupa.

0 gnoane peanvuylo ocnosy obpemaem maxoe HeGHAMHOE NOHAMUE, KOMOpoe HeKomopvle (uaocou
HA3bI6AI0M 0BUWHOCIbIO MUDPA. *a — MO OMHOUIeHUe, CaMoe nepeoe, ecmb 60 6cex YpoeHax — cm. Puc. 9.1. Ono
00HO 07151 6cex U, No uepapxuu, obdujee 01 6cex 0Oojee CIONHCHBIX OMHOWEHUL, CKOIbKO Obl UX HU ObLIO
onpeoeneHo.
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KBAaTEPHUOHAX MOHATUE YKCIIA 3aKAaHYMBAETCS), @ K BOJHAM, MIOTOM - MAaTE€pUAIbHBIM TeJaM
u jajee.

He Mmosxer OBITH BpeMsi CaMOCYIIHOCTBIO HE TOJIbKO BHE NPOCTPAHCTBA, HO U BHE
oOmiero pa3BuTHs BceneHHOW. Kak ciencTBue He MOXKET BpeMs ObITh  eIUHOU
XapaKTepUCTUKONW OTHOIIEHWH HAIIer0 MHpa, TIOCKOJIbKY pa3BUTHE  BCEJICHHOU
MoJIpa3yMeBaeT pa3Hble YPOBHH, a, 3HAYHUT, HAJO0 TOBOPUTH O PA3HBIX CIOSX BPEMEHH JUIS
Ka)X/I0TO U3 HHX.

Haxkonern, ectecTBeHHOE 00BSICHEHUE TOJTydaeT mpobiemMa ropu3onTa. Hamomaro, 9to
TeMIepaTypa pPEIMKTOBOTO H3IIyYCHHs y CHJIBHO YNAJICHHBIX TOYEK BCEJICHHOW IOYTH
OJIMHAKOBA, HO TOPH30HTHI 3THUX TOYEK HE NEPECEeKAIOTCs, MOATOMY HUKAaKWE CHUTHAIIBI
MPONTH MeX Ty HUMH He Mord. [Ipu ydetre orpaHHYeHHs] CKOPOCTH Tepenadyn HHPOpMAaIuu
(CKOpOCTH cBETa), MPUHTH K O0IIEMY COCTOSTHHIO OHH TOKe He Morin. OTHO W3 TOIMYIISPHBIX
pemeHnit mpooOIeMBbl TOPU30HTA MPEUIOKEHO B paMKax Teopuu wHOmsammn. OgHAKo U3
MPEJCTAaBICHUI O WEpapXvuu CIOKHOCTH CJEIyeT, YTO BO3HUKAIOMIAs KIOYKOBATOCTH
Mmatepuu (paszeieHue Ha OTIebHbIC 00aKa rasa), sBJISCTCS CIEACTBUEM YCIOKHEHHS 10
ypoBHs °H, TO €CTh OTAENBbHBIX OOBEKTOB HE OBLIO paHee, YeM BCEIECHHAs yCIOKHHUIIACK
70 OTUX ypOBHEW (TMOpsIKa THICSYENETUH mocie OoJsbmoro B3peiBa). OOpa3zoBaBIIHECs
KJIOUKOBATOCTH B BOJIOPOJi€ (BO3MOXKHO, MO/ BIMSIHUEM HECTAIIMOHAPHBIX MOJIEH — ypOBEHb
"JK) UPMHUMIIMAILHO HE MOTIIM MMETh PA3HBIX HAYaIbHBIX YCJIOBHM B PasHBIX YacTsX
BCEJICHHOM, Kak Obl JaJeKo OHU He ObLIM pa3HeceHbl. To ecTh MpoOieMbl MPOCTO HE
cymectsyer. [lpensinymuii yposenb °E He moapasymeBaeT pasHHUIy B CBOUX YacTAX H
BOOOIIIE YacTei.

«['ymanuTapubie» crneActBus u3 Hamiero 3akoHa 3/1ech HE CTOUT MOBTOPSATH, UM

HOCBSIIEHBI IJ1aBEI ¢ 13 mo 16.

HemHoro o HekoTOopplXx (U3MYECKUX TpeicKa3aHUsX, KOTOpbIe MOI'YT ObITb
IIpoBepeHBbl. Bo- nepBhIX, ONKMcaHne KBAaHTOBBIX MPOLIECCOB MUKPOMHPA JOJDKHO NMPUBOJNUTH
K BHJMMOCTH TOTO, YTO OHM Pa3BUBAIOTCA B F€OMETPUYECKOM IPOCTPAHCTBE C MEHBIINUM,
YeM TPH YHMCIOM HM3MEpPEHMH, B 4aCTHOCTH, ApoOHbIM. Teopus Qpaxranos, onepupyromas
IIPOCTPAHCTBOM JIPOOHOTO YHMCIIa U3MEPEHUi, MO3BOJSET pacCMaTPUBATh MEHBIIEE YHUCIIO
OTHOLIEHUH (KaKk W BBEJCHHUE BEPOSTHOCTHOIO OMNHMCAaHUS) M OTMeYaTh Oojee TOHKHE

3P PEeKTH B MUKPOMHUPE.
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Bo- BTOpBIX, mpolecchl B paHHEH BCEIEHHOM TakKe MOryT OBbITb OIIMCAaHbI C
IIOJIOKEHUH O MPOCTPAHCTBE Pa3MEPHOCTH MEHbBIIEW, YeM TpH, TaK 4YTO, CKOPEE BCETrO,
BITOJIHE pab0OYMMHU MOTYT OBITH TEOPUH, OTIEPUPYIONINE ABYMEPHBIM MPOCTPAHCTBOM MOCTE
Bonbmoro B3peiBa (YK€ €cTh THIIOTE3a TOJIOTpapHUeCcKOro MPUHITUIIA).

Taxxe cBepxMaible YepHbIE JbIPbl HE MOIJIM BO3HUKHYTH B IE€PBbIE MUJLIMCEKYH/IbI
nocyie OOJIBIIOTO B3PbIBA, MOCKOJIBKY UX HAJMYWE — BBIICICHNE OJTHOW YaCTH MPOCTPAHCTBA
ot apyrux. He Morsio 31oro ObITh 10 BO3HUKHOBEHUSI OTHOILIEHUI TPOCTPAHCTBA. A UMEHHO
MOUCK TaKUX OOBEKTOB, TOYHEE, IOUCK U3IYyYEHUH B pe3yiabTaTe UX B3PBIBHOTO
YHUYTOKEHHS, SIBJSICTCS BAKHOM 3a7aueli COBpEMEHHOM acTpo()U3UKH.

Crout eme pa3 oOparutrbcs K mnpodbiaeme HsHTponuu. CopMylIHpOBaHHBIE U
UCIOJIb3yeMble ceiuac 3aKOHBbI MPUPOIbl 00S3aTENBHO MOAPa3yMEBAIOT BBIJICIEHHOCTh
HEKOTOPBIX B3auMoOJeicTBui, a Tornma — nmo TT'C, u cBoOomHbIE TapameTpsl. Hampumep,
NajieHue Tejaa B TPaBUTAIIMOHHOM I0JIE€ HETJIaCHO MOIPa3yMeBAaEeT, YTO TEJ0 ObLJIO MOJHSTO -
MMeeT MOTEHLHAJIbHYIO SHEPruio, B OOIIEeM, HEKHE HadajibHble YCJIOBHUS, BblJeeHHbIE
Cpeau BceX BO3MOXHBIX YycioBHH. Takke, oOpalasch K OMHCAHMIO TEPMOJWHAMUKH,
pacrpesieieHue MOJIEKYJ CXKaToro ra3a mo OoJIbIIOMY COCYyAdy MOJIpa3yMeBaeT, uTo
MOJIEKYNbI ObLTM BHayajie MpUBEIEHBI B 0CO00€ COCTOSTHUE (B MBICIEHHBIX MJIM PeabHBIX
JKCIIEPUMEHTAxX), a Jajee TMPEAOCTaBICHb caMu cebe, BIHSHUIO O0jiee TPOCTHIX
OTHOIICHUH, T/ie BBIACIEHHOCTH HeT. BOT u mpoucxoaut cpaBHeHHe (¢ 0oJiee BBHICOKOTO
YpOBHA!) OJHOI0 COCTOSIHUSI, KOTOPO€ BBIJICJICHO KaK HAdalbHOE, CO BCEMHU [PYTHMH,
MOCJEAYIOIMMH, Pa3Indie MEX1Yy KOTOPbIMU HE ONPEECICHO. DHTPOIUS MOKET BO3PACTATh
TOJBKO B 3aMKHYTBIX B CMBICIIE YCIOXHEHUs cHcTeMax. 1orja OTHAEIbHbIE 3BE3.Ibl
BBITOPAIOT, OTJENbHbIC $0JIOKM crHUBaiOT. [IpaBuio Bo3pacTaHus SHTPONUU paboTaeT
TOJBKO €Cld Mbl (WM TPUPOJHBIE YCIOBHS) «BBIPE3aEM» OTHOIICHUS Oojee MPOCTHIX
ypOBHEH, co3aaBasi SHTponuitHyto noBymKy (I'nmaBa 5). Bee 3To, moBTOpIO, CIENCTBUE TOTO,
YTO 3aKOHBI OMUCHIBAIOT B3aUMOJICHCTBUS yxke ¢ 00jiee BHICOKOTO YPOBHSI U MPUIUCHIBAIOT
Oosiee MPOCTHIM CBOM MapameTpbl. Eciu ke Mbl Y4HUTBIBa€M CIOXKHOCTH OoJjiee 0oO0mux
KOHCTPYKLUM, YacTSIMU KOTOPBIX SBIIAIOTCS HCCIENYEMBIE BBIICICHHBIE CHUCTEMBI, TOTJa
HUKAKOW DJHTPONMUIHOW CMEPTH HET: IIOCJIE CBEPXHOBOM OCTAIOTCS TSDKEINIBIE DJIEMEHTHI,
oOpasylomue y 3Be3/ CIEAYIOIIUX MOKOJEHHUH IJIaHEThl CO CJIO0XKHBIM T'€OXUMHUYECKUM
COCTaBOM, CEMEUKH SI0JIOK MpOpacTaroT M TaK BO BCEM, - IPOJOJDKACTCS YBEIMYCHHE

CJIOXKHOCTH.
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Heckonbko c10B Haj10 cka3ath 0 «OpuTBe OKKaMay, SBISIOUICICS METOA0JI0THUECKON
OCHOBOH COBPEMEHHOTO €CTECTBO3HAHHUSI - NPUHIMII HEYBEJIMYEHHUs CYIIHOCTeH 0e3
HeoOxoauMocTH. BBOMMEBIE 3/1eCh HOBBIE MPENCTABICHHS MOIXOAAT MOJA OoJiee MIUPOKOe
MIpe/ICTaBIEHUE, KOTOPOE sI MOTY C(pOPMYIUPOBATH HE TOJBKO KaK OpPUTBY, OTCEKAIOLIYIO
HEHY)KHOE, a elle U KaK OOBbEAUHSAIOIUN «KIeW» — «OOBEIUHATh NPUBBIYHBIE CYILIHOCTH B
OJIHy, YMEHbIIas HUX YHUCIO NPU BO3MOXKHOCTH». [IeHCTBUTENIBHO, TaKO€ «CKIIEHMBAHUE»
IIPOHU3BIBAET BCIO COBPEMEHHYIO HayKy, rae 3a mocieasee crosnerue B OTO oObenuHeHo
MIPOCTPAHCTBO U BPEMsI, JEKTPUUECKOE, MArHUTHOE U c1ab0e B3auMOIeHCTBHE 00bETNHEHBI
B 2JIEKTpOCiIaboe, pa3iuyue COTE€H XMMHUYECKHX JIEMEHTOB CBOJIUTCS (CKIEMBaHUE, Tak
CKa3aTh) K pa3HbIM HabOpaM MPOTOHOB, HEUTPOHOB M ANEKTPOHOB, dJIEMEHTAPHBIE YACTULIBI
BBICTpamBarOTCs B rpynmy cumMerpuii SU4. Takomy, 0000IIEHHOMY € «KJIeeM» MPHHIIAITY
OputBbl OKKaMa, MPUBOJIUMBIE ITOCTPOCHHSI COOTBETCTBYIOT Xopoio. Hair 3akoH ocTtaercs
BOOOIIIE eIMHCTBEHHON CYITHOCTBIO, (GOPMUPYIOMIEi OcTanbHbIe OTHOMmEHHs. *)%!

Crout npuBecTy pazoOpaHHbIe B Pa3HBIX IJ1aBaxX MPUMEPHI BIUSHUS BBICIIUX YPOBHEH
Ha 6osiee Huskue (to ectb TI'C 1).

Eme npu BBegeHum Bce Oojiee CIIOXKHBIX YHCICHHBIX oTHOmIeHud (I'maBa 2)
OKa3bIBAETCs, YTO PACIOJIOKEHHE Ha YHMCIOBOW OCH MPOCTBIX YHMCEN MPUHIUMIHAIBHO HE
MOYET OBITh MPECKA3aHO ¢ 0OJiee BBICOKOrO ypOBHsA (Ha YpOBHE °B HeT OTIMYMil MHAYeE,
4yeM Ha 0a3HMCHYIO €JMHHILY)— HE MOXKET ObITh (OPMYII, B KOTOPBIX OMPEIEIAIOTCA IPOCThIe
YHclla 4Yepe3 COCTaBHbIC WIH JEHCTBUTEIbHBIE.

[IpunsTo cuutaTh, urto HpuHLUI [laynu He MO3BOJISAET 3JIEMEHTAPHBIM YacTHIIAM
CIUTbCA B OAHY. MOXKHO cKa3aThb - BbINOJNHEHHe mpuHnuna llaynu co3mamo mup c
pa3neNbHBIMU YacTUIlaMU. B KHUTe e omuchiBacTcs o0paTHasi Uaes: CHayaua CIOXKHOCTh
MOBBICUIIACh HACTOJBKO, YTO ONMPEACTUINCH OTIUYHBIE JPYT OT Ipyra OTHOIIEHUS (YPOBEHb
K, °B — T'maBa 2), a motoM 5TOT (aKT OTIMYUsS ObLI OHpeneleH Kak mpuHuun I[laymw.
Kaxercs, He Bce nu paBHO, 3akoH (Hampumep, [laynu) Oosiee mepBHYEH WM YpPOBHHU
cinoxHoctu? He HanmoMuHAeT JIn 3TO TUJIeMMY, YTO ObLJIO paHblle — Kypuua win sino? [a,
MO>KHO, KOHEYHO, CUUTAaTh MEPBUYHBIMU ITPUPOJHBIE 3aKOHBI, HO TOT/la IPHUJIETCS BBOIUTH

CIIC MOCTYJATBI IS HUX BBIIIOJHCHUA - TPEXMCPHOI'O IMPOCTPAHCTBA, BPCMCHHU, KaK —TO

o Kax yoKrce YynoMuHajocs, 0e3 noHsAmMuUsL «OMHOULEHUEY mamepusi 6€CCMblCJl€HHCZ, He umeen Cmbvlciad uzyiamo
HUKak cebs He NPOABTAIOWYIO «6EULL 6 0666)), oaoice 2060puUmbsb 0 ee Cyuecmeosaruu.
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3a7aBaTh BceoOllee pa3BUTHE U Tak jganee. A MOXKHO OOOHTHUCH pacCMOTPEHHEM TOJIBKO
UEePapPXUH CIOKHOCTH.

Taxxe Henmb3sl cka3aTh, UTO paHHSSA BCEJIEHHAs «paclIMpsilach M CTaja XOJOJHEW».
Bcenennast crana cnoxxksHed, 3Hauut, no TI'C, nosBWINCH HOBBIE MapaMeTpbl - U
MIPOCTPAHCTBO, M TEMIIepaTypa. DTO OTIMYAETCS OT COBPEMEHHOM KOHLENIUHU, KOrja B
ropsiueil BCEJICHHOM, Ha MEPBbIX CEKyHJaX, (POTOHBI UMEIOT TaKyl0 OOJIBILIYIO SHEPTHUIO, UYTO
B CTOJKHOBEHHUSX POXAAIOTCA TSDKENblE YacTUIbl M aHTUYAaCTUIbl, KOTOpbIE IOTOM
aHHUTWIIMPOBAJIM, a KOI'JIa BCEJIEHHAs CTaja XOJIOJHEe, 00pa30BalUCh Mapbl 00Jee JIETKUX
YacTUIl — DJIEKTPOHbI, MO3UTPOHBL. C TOUKM 3pEHUs pa3BUTHUS HEPAPXUU, TO €CTh
peannzanuu Hamero 3akoHa, MpOW30ILIO HAapyLIEHHWE CUMMETPUU (HAIOMHIO, HMPUHIUIT
TI'C 3 — I'maBa 8, TOBOPUT O CUMMETPHUH - HEPA3IUUUMOCTH OTHOIIEHUN HU3IIErO YPOBHS
CIIOKHOCTH, BBIJIEJIEHHME — HapyIIEHHE HX HEPa3IMYUMOCTH IPOUCXOJUT TOJIBKO IIO
napaMmeTrpy 0Oosiee BBICOKOTO YPOBHS), UYTO M BBITJISIAUT Kak IpeoOiiajaHle YacTUIl Hall
aHTUYacTUIAMM. OTO, TaK CKa3aTb, CJI0XKHOCTHOE HapylleHHue cUMMeTpuu. BooOuie,
MOSIBJICHUE KaXJI0TO HOBOTO YPOBHSI €CTh HApylleHHe CHMMETPHHM U OHO IPOUCXOIUT
TOJILKO KOT/Ia BBIIENEHO Kakoe — MO0 COCTOsSHUE M3 paHee paBHO3HauHBIX *)%2, 13 Beex
BO3MOJKHBIX OTHOLIEHHUH OCTAlOTCS T€, HA OCHOBE KOTOPBIX MOKHO CO3aTh CIENYIOIIUN
YPOBEHb, YTO JUIsl PaHHEHl BCEJIEHHOM TOrAa O3Ha4aeT M OCThIBAaHHE, U BO3HUKHOBEHUE
npoctpancTBa 3+1. [lomyuniachk ClI0)KHOCTb CaMOIIOAEP KUBAOLIASICS — Yyepe3 cTaOUJIbHbIE
3JIEMEHTBHI, FOJJHbIE JUISl CIIEYIOLIEro 1ara.

MoseTr ObITb, MOXXHO OOOHTHCH JJIsI U3Y4YEHHUS CIOXKHOCTH HMEIOLIUMHUCS
MaTeMaTU4YECKUMU IOJIXOJAMHU, TEOpUEeH HEPaBHOBECHBIX CTPYKTYpP, CAaMOOPraHU30BAHHOM
KPUTUYHOCTH, CUHEPreTHUKOH, HakoHel? B cucremax, Aajiekux OT paBHOBECHsI BO3ZHHMKAIOT

TAKHUC YIAUBUTCIIbHBIC CTPYKTYPHI... Ho motoku OHCPI'HHu, O6CCH€‘IHB8.IOH.IPII>1 TaKue

COCTOSAAHUA PAHO WJIM MO3AHO HMCYE3HYT, CJIIOKHBIC CTPYKTYPBI Pa3BAJIATCA U YTO ):[anbme?

92 Izeecmuviil Qusux [aiicon obpawan enumanue Ha mo, 4mo paszsumue BcenienHou ¢ MomeHma ee
3apodCOeHUsl  8bI2NAAOUM  KAK HENpepbleHas NOCAe008aMeNbHOCb HapYUWleHus cummempuu. B momenm
B03HUKHOBEHUSL BCENCHHASL ADCOMOMHO CUMMEMPUYHA U OOHOPOOHA, HO NO Mepe OCMbleaHUus 6 Hell
Hapywaemcs, 00Ha cumMmempus 3a Opy2ol, U GO3HUKaem 6ce boavuiee U 6oablee pasHoobpasue CmMpyKmyp.
DeHomer JCUBHU ecMecmEeHHO GNUCLIBAEMCS 8 dMY KApMuHy, ub0 OJHCU3Hb — MO Modice HapyuleHue
cummempuu. Paseumue camoil orcusnu conpoegodicoaemes OanvHeuwiel Ouggepenyuayuell U pocmom
MHO2000pasus. «A dymaro, — nuwem [laticon, — u Hauteli Bcenennoil, u scusnu npucyuje mo, umo npoyecc
yeenuueHuss MH02000pasus He umeem KOHYa».
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Onu ocraHyTcs (IYKTyalUsIMH, «3aKpEHNUTHhCS» OHU MOTYT, TOJIBKO €CIIM CaMHU OKaKyTCs
OCHOBOI /151 CJIEAYIOIIMX YCJIOKHEHHUIA.

Eme pa3 Ha/o OTMETUTH — OTJIMYHME OTHOILICHHUH, OTIPEACISIFOIINX YPOBEHD CIIOKHOCTH
oT (aykTyanuii B TOM, YTO KaXKIblii YPOBEHb SIBISIETCS OCHOBOHM ISl CIICAYIOIIEro, IS
peamm3anuu  (HeorpanumyeHHocTH) Hammero 3akona. Tak, cpemu yriiepogHBIX IETOYEK
CaMOKOTIMPOBATHCS MOTYT PHOO3UMBI, YTO M BBIIENISET UX U3 BCEX OCTAJIBHBIX KaK OCHOBY
HOBOTO — OMoOJioruueckoro ypoBHsA. OOpa3oBaHHE IAPYTMX OPraHUYECKUX BEIECTB, JaXe
0oJiee CIOXKHBIX, IMEET CMBICI TOJIBKO B MCIIOJIb30BAaHUH MX B PEAKIHAX IS TTOAICPKAHUS
OMOJIOTUYECKOTO YPOBHS. YUHTHIBAs, YTO 3TO BEPHO JIS JIFOOOTO YPOBHS, CYyllleCTBOBaHUE -
9TO CO3/aHHE€ YCIOBUH JJs JAJbHEWIIEr0 YCIO0XHEHUs, Oylb TO pUOO3UMBI, TSAXKENble
XAMUYECKHE DIIEMEHTHI, (DM3MYEeCKHe 3aKOHBI, MPOCTPAHCTBO, CO3HAHWE W Tpodee. Takum
oOpazom, Ham 3akoH, peamm3amusi ero, HEOTPAaHHMYCHHOCTH, HApYIICHHWE CUMMETPHH, B
KOHIIE KOHIIOB — 3TO W €CTh TO, YeM SBISIETCS MHpO3JaHUE. DTO HE XapaKTEePUCTHKA
OKpYKAIOIIEro MUpa, 3TO OH W ecTb. He Hamo HM TepBOMATEepHH, HU «IEPBOTOIUKA», C
KOTOPBIX «BCE HAYAIOCHY, HAIlle MUPO3JIaHHE U €CTh Pa3BHUTHE.

Hamo momuepkHyTh - HENb3s UCIOJIB30BaTh M3BECTHBIC CYIIHOCTH BPEMEHH,
MPOCTPAHCTBA, MAaTEPHH, 3aKOHOB MPUPOIBI PaBHONPABHO, TaK CKa3aTh, NMHCATh HX 4epe3
3aIATyl0, HalesCh Ha TO, YTO OHM — OTPaXEHHE HeKoeW Ooiyiee TIIyOOKOW CYIIHOCTH
(manpumep, bosbmioro B3peiBa). Tak 0bLI0 OBI, Oy/Ib CUCTEMBI OTHOIIICHUH B MUPE KOHEYHBI
a, 3HAYUT, OJIHO3HAYHO TIPEAONpPENCICHbl ¥ CBOAUMBI Jpyr K apyry. OmHako
HEOTPaHUYECHHOCTh HEepapXHH O3HA4YaeT, 4YTO €CIH €CTh OJWH YPOBEHb OTHOIICHHWH, TO
nojpasymeBaercs cieayrommii. Ha qannom ypoae Hamrero 3akoHa mbl, cuctema YenoBek —
OO11ecTBO, €CTh €ro peau3aliysi, OT HaC U Yepe3 Hac MPOMCXOJUT BOSHUKHOBEHHUE HOBBIX
OTHOIIICHHIA, HOBOTO YPOBHSI.

He cymectByer mpupoaHOTO 3aKOHA, IMOJ BJIMSHHEM KoToporo mukcensl Ha KK
JKpaHe CIOXKHIUCH ObI B 3TH CTPOUYKU. BOT BiMsIHUE 3aKOHA BCEMHPHOTO TATOTECHUS €CTh, &
BOT Kakoro -HUOyIb TakKoro, 4YTOOBl XHUMHUYECKHE DJIEMEHTHl, OObEIUHHUBIINCH B
TUNOTpad)CKyI0 KPacKy, coCTaBuiIM Obl 3TU OyKBBI Ha Oymare -HeT. Ho Mup -To Hai euH.
He momxHO cyiiecTBOBaTh OTAEIBHO- MHpa (PU3UKH, OTEIBHO — MUPA YeJIOBEUECKOI BOJIH.

Tornma O6p330BaHI/Ie cucteMbl YemoBek 'O6H.[€CTBO 4, B JalbHEHIIIEM, CO3HAaHHE — HE
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cydaifHOCTh, a 3aKkoHOMepHas dyacTh pasutua *)®. Dra dopma maeT BO3MOKHOCTE
3aKpeIIATh MHPOPMALUIO, UCKATh HOBYIO CIIO)KHOCTh U MCKaTh OE3MHEPIIMOHHO OBICTPO,
OHa peaNM3yeTcsi uepe3 CO3HAHWE MHIMBHIA, TaK YTO (POPMHUPOBAHUE YPOBHS CIIOKHOCTH
254 — 310 HEOOXOMMOE U JTOCTATOYHOE YCIOBHUE JUIS BOSHUKHOBEHHS YEIOBEIECKOTO MO3Ta.
B oOmiem, cymecTBOoBaHME JMYHOCTH €CTh, C OJHON CTOPOHBI CIIEACTBUE peaTU3aIliH
Hamero 3akona, ¢ Apyroii - yepes JIMYHOCTh MPOJA0JHKAETCA €ro peain3auus. Mbl He IpOCTO
9acTh MHpA, MBI M €CTh MHPO3JaHHE Ha JaHHOM dTare. Mupo3ganue OeccMbICIeHHO 0Oe3
Hac, 0e3 HOBBIX YPOBHEH OTHOIIECHWH, TaK e KaK Mbl OECCMBICIICHHBI Oe3 nepapxuu Oolee
MPOCTBIX  OTHOIIEHWH, C(HOPMHPOBABIINX XMMHUYECKHE BEIIECTBA HAIIETO0  Tea,
OMOJIOTUYECKUX OPTraHU3MOB, OT KOTOPBIX MBI HMPOM30IUIN, OMOXMMHUYECKHX TPOIIECCOB B
HAaIlleM MO3Te€.

DOWHIITeHAa yIUBIIAIO, YTO BCEJIEHHAs MO3HaBaeMa - «BeyHas 3a2a0Kka mupa— 3mo
e2o nosHasaemocme. ...Cam ¢akm smoli nosHasaemocmu npedcmasasemca yyoom». C
MO3UIIMIA HePAPXHUH dy/ia HEeT, pa3 JI00bIe OTHOIICHUSI UMEIOT OOIIYI0 OCHOBY OoJiee HI3KUX
ypoBHeW. [loaTOMYy OTHOIIEHUS NPOCTBHIX YPOBHEW NPEACTAaBUMBbI KaK OTpPaHUYEHHBIE
Mozenu B Oosee BbIcOKMX. Hamo Tonpko ydecTb, yTO HaOMoIaTellb caM MPUHAICKUT K
BBICOKOMY YPOBHIO CJIOKHOCTH.— U IIPU MOJETUPOBAHUU MPUXOIUTCS MpeHedperars Ooliee
CIIOHBIMU TapaMeTpaMH, OTCEKaTh WX (HampuMmep, NMpU MNPUTHKEHUH s070Ka U 3emiu
CUMTaTh HMX HE (GPYKTOM U IUIAHETOW, a JBYMS MAaTE€pPHAIbHBIMM TOYKAMH C OJHOMU
XapaKTEPUCTHKON — MacCoi).

C yposusa 2°Y pripaxenus (3.4), (4.2) 3anuchIBalOTCS B BUJE M3BECTHBIX (IIPUHATHIX
Hay4HBIM COOOIIECTBOM) 3aKOHOB (u3uku. JlJii TOro, YTOOBI «OIMYCTHTHCS» Ha Ooliee
HU3KHUH YpOBEHb CIOKHOCTH HaONIOIaTeNlb CTPOUT MOJIETh OTHOIICHUH HY)KHOTO YPOBHS,
OTceKasi — B Mepy BO3MOXXHOCTH, Bce 0ojiee ClioKHbIe OTHOIIeHHs. M cienarh 3T0 MOKHO
TOJIBKO Oyarojapsi MepapXuu OTHOILICHUN, MepapXUU YPOBHEH CIIOKHOCTH, a UEpapXus —
npsmoe creacteue peanusanuu Hamero 3akona m TI'C. IloatomMy B Mopaenu, KOTOPYIO
MOCTPOUT HaOIIOAaTENh, HAIPUMED, B MaJICHUU A0JI0Ka Ha 3eMITI0 PE3yNIbTaT He 3aBUCUT OT
TPyHTa, Ky/ia yHajeT 0JI0K0, He 3aBUCUT OT COPTA U CHENIOCTH sI0J0Ka — YPOBHU T'€0JIOTHH U
6MOoXuMHH, TOYHO Bbille 3. Haburomarens ONMUCHIBAET YPOBEHB, ¢ KOTOPOTO OINMPEIEIEHbI

MaTCpHUaJIbHBIC TOYKU, UMU 3aMCHAIOTCH SI0JTOKO U 3eMJIs. HayKa, BOO6H.[€ OIMMCAHUC MUPA,

93y, kemamu, maxum ob6pasoM uenosex (HabrOamenb) GKIOYeH 6 KaAPMuHy MUpa
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HYXHa, 4TOOBI HAUTH B3aUMOCBS3H HHU3IINX YPOBHEH M HA 3TOM OCHOBaHHMHU INPE/ICKA3bIBATH
noBeJicHHe 00OBEKTOB Ha TOM e HU3KOM ypoBHe. Kerep nokaszal, 4yTo IIaHEThI ABHKETCS
Bokpyr ComHma mo smmmncy. Ho 3ToT ¢dakt HyxeH He maHeraM, a Ham. lmeHHO
HaOroaTeNlb MOXET OmHOaThCsI W CUYMTATh, YTO IUIAHETHI BPAIIAIOTCS CTPOTO IO
OoKpykHOcTH. OmmOka He BIMSAET Ha CHCTEMY IUJIaHETa- 3Be€3/la, KOTOopas HE MOXKET
B3aUMO/JICHICTBOBAaTh (IJI1 HAac — JBUTaTbCsl B MPOCTPAHCTBE) B 3aBUCUMOCTU OT HAIIUX
npejacTaBieHui. Bua 3akoHOB (MaTeMaTWYecKUl WM OIUCATENbHBIM) - 3TO Halle
TBOPUYECTBO, OHU B Hailed (pOpMyIHpPOBKE CTaBIT KOAbI OTHOLIEHWH (B 3allMCU 3aKOHA), B
COOTBETCTBUE HAIIEMY YPOBHIO CIIOKHOCTH.

Korga Mbl mpumnucbiBaeM 3aKOHbBI, MapaMeTpbl, OKPYXKAIOIIMM OTHOIIEHMSIM, Mbl
BOJICH- HEBOJIE BBOJUM Hally CJI0KHOCTh — BBICOKOTO YPOBHS, B OIIMCaHHE Topa3io Oosee
MPOCTHIX OTHOWIEeHUH. HeynuBurenabHO, 4TO, MpUMEHSS HaMHu c(HOPMYIUPOBAHHbBIE 3aKOHBI,
MOJIy4aeM pe3ysbTaT, TOUHO MPUBOISAIINN K OMIMCAHUIO BOZHUKIIETO cO BpeMeHu bombIioro
B3pPbIBa OKPY)KAIOIIET0 MUPA — K TOMY, UTO Ha3bIBa€TCS AaHTPONHBIM NPUHIUIIOM. 3a1aBast
B M3y4aE€MbIX CUCTEMax KOHCTAHThI, B3aUMOJAEHCTBUS, Mbl, 00pa3HO rOBOPsI, 3arpsA3HIEM UX
BHEIIHUM BIIMSHHEM, HapylnlaeM YHUCTOTYy HKCIEPUMEHTA. B3auMonelcTBHs, KOHCTAHTHI
MOJIy4€Hbl HAMU W3 UCCIEAOBAHUMN ISl YPOBHEH SE, u 83, 'WUI — torma B HCCIIEYyEMYIO
3aJ1a4y Mbl BHOCUM II0 HE€PApXHUH U TOTOBBIN OTBET. COBCEM HE YAMBUTEIbHA TOTJA «TOHKAS
HOJICTPOMKa» (U3UUECKUX KOHCTAHT, MWJIEAJbHO NOAXOJAIIMX MMEHHO JJIs Halel
BCEJICHHOM — MBI K€ KOCBEHHO, BBEICHHMEM IIOJYYCHHBIX W3 IPAKTUKU 3aKOHAMHU U
(GU3NYeCKUMU KOHCTaHTaMH, 3TH MOHATHUA caMHM M 3ajaiu (Kak eciau Obl, BBICTPEIMB
HaoOyM, HapuUCOBAJM MHUULIEHb BOKPYI OTMETKM OT MyIM U YAUBISUIUCH TOYHOCTHU
nonaganus). [IoHATHO Toraa, 4ro, mepexoAs K MOJOXKEHUSAM HEPapXUM CIO0XKHOCTH, HU
3araZilok TOHKOM MOJCTPOMKH, HA CaMOTO aHTPOIIHOTO IPUHIUIIA IIPOCTO HE BO3HUKAET.

Bnusinue nccriegoBatenis Ha MccielyeMblii 0OBEKT XapaKTepu3yeT U UCCIIeJ0BaTeNs, B
KOHEYHOM HTOr€ — MECTO €ro BO BCEJIIEHHOM. W eciin Mbl onpelnenuin 3T0 BIMSHHUE, BBEIU
UCClieIoBaTelNsl B ONMMCHIBAEMYIO KapTHHY MUpPa, TO Mbl CIENaIN MIar K MOHUMAHUIO U ceOs
camux. Hamomuro, uto B ['maBax 13 u 15 roBopmiiock 0 cB0OOAE BOJM, O HOBBIX
OTHOLIEHUSX MOPAIM KaK HOBBIX MapaMeTpax ypoBHs S, OTHOLIEHHUs CIOXKHEE KOTOPOro
JUIs HAC HE MOTYT OBbITh ONpEZEIeHbI (TaK YTO ITH MapaMeTphbl OKa3bIBAIOTCS JICHCTBUTEIBHO
«cB0OOAHBIMM»). Oc000 BaXKHO TO, YTO CBOOOa BOJIM, MOPAllb, UMEET TY XK€ MPHUPO.LY, YTO

U MapaMeTpbl JPYTUX YPOBHEH CIIOKHOCTH, HAIPUMEP, MPOCTPAHCTBO, T€ WM HHBIE CIOU
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BPEMEHU WJINM MaTepuajbHble TOYKU. A 3HAUWUT, U3BECTHOE BbICKa3biBaHue Kanta — «/[ge
gewju HanoOAHAIOM OYULY ... CUTbHBIM YOUBeHUeM U 01a20208eHUEM, ... MO 36€30H0e HebO
HA00 MHOU U MOPAJIbHbILL 3AKOH 60 MHe», MOKHO IIPOKOMMEHTHPOBATh TaK: IIPH BCEH CBOEH
HENOXOXKECTH M 3BE3HOE HEOO HajJ HaMu, M MOpPaJIbHBIM 3aKOH BHYTPHM HAac — CYTh
IIPOSIBJIEHUE PAa3HBIX YPOBHEN CIIOKHOCTU. POCT nepapxuu cioXKHOCTH — HE XapaKTePUCTHKA

BCEJICHHOI, 3TO TO, YeM BCEJICHHAS, BKIIOYAs YEJIOBEKA, U SBJISCTCS.
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