IIpupoaa orpunareIbHoi (Her) SJHTPONMHU — AUCCHMMeETPHA!

KakoBbl MexaHu3Mbl  00pa3oBaHMs M Kakue (DaKTOphl HMIPalOT OCHOBHYIO pOJIb B
NOJIEP)KaHUM HETIHTPOIIUHU B HEJIMHEHHBIX >KUBBIX CHCTEMax?

HaunewMm ¢ Tepmunosiornu. B Bukuneauu o Hel cka3aHO CIIEyIOLIEe!

BriepBrle TOHSTHE «OTpHUIATENBHOW SHTponHMu» mpemaoxui B 1943 romy aBcTpuiiCKHi
¢usuk Dpeun lllpenunrep B momynspHol kHUTe «UTO Takoe KU3Hb?». B Hell oH mbITancs
MPOJIOJDKUTh Hjaeu cBoero koyuiern Humbca bopa o riyOokoit CBsI3M (U3HMYECKUX |
¢mocopCcKux 3aKOHOB, COTTIACHO KOTOPBIM cpopmynupoBanHblii Hunscom bopom npunnumm
JIOMOJIHUTEIBHOCTH MOT OOBEAMHUTH OOIIEUEIOBEUYECKHUE 3HAHUS A0 MPOCTOr0 MOHUMAaHMS
enuHCTBa Mupa. B coeit pabote Llpenunrep nurer:

B mpocrom mnoHuUMaHWM, SHTPONUS — Xaoc, caMopa3pylIeHHE M CaMOpa3ioKeHUE.
COOTBETCTBEHHO, HE2OHMPONnUs — ABUKEHHUE K YIOPSAIOYMBAHUIO, K OPIraHU3AL[MH CUCTEMBI.
[To OTHOLIEHUIO K JKHUBBIM CHCTEMaM: JUJIsi TOro, YTOObl HE MOTUOHYTH, KUBas CUCTEeMa
OopeTcsi ¢ OKPYXKAIOIIUM Xa0COM IyTeM OpraHU3allMd U YIOPSIOYUBAHUS IMOCIEIHET0, TO
eCTb  UMIOPTHPYS  Hecommponuto. Takum  oOpa3oM  OOBSCHSAETCS  TOBEJIECHUE
camMoopraHusyromuxcs cucreM. IloouepeqHo OBLIM HPEASIOKEHBI Psii IPYTUX TEPMHUHOB!
He23HmMponus - CAHTPONHSI - IKCTPOIHUS - SKTPOTIHUS

HersuTpornus ¢ TOYKH 3peHUS <WHPOPMAIIMOHHOTO IMOAXO0/Aa» — AHTOHUM OT TOHSTHUS
SHTPONUH, T.€. MOHATHE, CEHETHYeCKUW» U3 He€ BbIpacraromee. [loaToMy HErsHTpomus
MOJKET pacCMaTPHUBATHCSI TOJIBKO C OMOPOM Ha SHTPOIHUIO, T €. MapayienbHo. Kak u3BecTHoO,
MOHATHE OHTpormuu Obuto BBeaeHO Kiaysuycom (1859) B TepmomumHammuike. 3arem
acTpOo(U3HUKH 3aTOBOPHIIN O «TEIJIOBOM CMEPTH BCEIIEHHOI», — BBIBOJI 00 3TOM CJIEIOBAI U3
BTOPOTO 3aKOHa TepMOAWHAMHUKU. Duinocodsl HE MOrJIM He OoOpaTUTh BHUMaHHUS Ha
OOBSCHSIIONIYIO CHUITy TIOHSATHS OHTPOIMH, KOTOpas BhIpaKalach B BO3MOXXHOCTH
paccmaTpuBaTh BCE€ IPOLECCHl, MPOUCXONANIME B MHpPE KaK »SHTPONUYECKHE B
TEPMOJMHAMHYECKOM CMBICJIC, B TOM YHCIE TIPOIECCHl, CBSI3aHHBIE C YEIOBEUECKOUN
JIEATEIbHOCTRIO B OpraHU3aliM colanbHOM ku3HU. Ero coBpemennuk H. O. Jlocckuii B
ctatbe «MaTepus B CHCTEME OPTraHMYEeCKOTO0 MHUPOBO33PCHHSI» YK€ HCIOJIB3YeT MOHSITHS
sHTporuu W okmponuu (cChlaasCh Ha craThio (usmka P. Ayspbaxa «OKTPONMHM3M HIH
(usnueckass TeOopHsl KU3HMU») B OTCTaUBAaHUU (UIIOCOPCKOH TOYKU 3pEHUsS, COTJIACHO
KOTOPOU «umamepus npouzeooHa om @vicuie2o Oblmus, CNOCOOHO020 MAKdce NPou3Bo0Umb
opyeue 6uobl deticmeumenvHocmu, Kpome mamepuu». Ha stom ocHoBanuu Jlocckuit cuuraer,
YTO <«3AKOH OHMPONUU Cled08an0 Obl opmyruposams ¢ O02paHUyeHuem, UMEHHO C
YKA3anuem, 4mo oM umeem 3HaueHue Nuilb O0Jisl Oe3XHCUBHEHHOU cpedbl», TIOCKOIbKY >KHU3Hb
MPOTUBOJICUCTBYET BO3pacTaHUI0 3HTponuu. Jlocckuil mucan: «/Jocmueaemcsi SKkmponuzm
mem, UMO JHCUBOU OpP2AHU3M Hpespaujaem XaomuyecKue OBUNCEHUs 6 YHOPAOOUEeHHble,
umerowue onpeoeiéHHoe Hanpagienue». TakuMm 00pa3oM, TMOHATHS <QHTPONHSI» U
<«OKTpOmnus» (B COBPEMCHHOM 3BYYaHHH — HETIHTPOIUS) MCIOJIB30BAINCH B (unocodhuu B
TEPMOJMHAMHYECKOM KOHTekcTe. YTo Kacaercs OHONOTHH, TO TEPMOAMHAMUYECKUN
TEOPETUYECKHI almapar <«OpPraHUYeCKW» BIHCAICS B ~ DHEPreTUKY >KUBOTO B BHUIE
«Bceobmiero 3akona ouonorum» (baysp, 1935),a onpenenenue scusoeo chopMyIupoBaHo B
TaKOM BUJIC:

«Kusvimu Hazvlealomces maxue cucmemvl, KOmMopvle CHOCOOHbI  CAMOCMOSAMENLHO
HO00epHCUBAMb U YEETUYUBAMb C80I0 0UEHb B8bICOKYIO Cenetb YROPAOOUeHHOCU 8 cpede C
MeHvuiel cmenenvlo ynopsooueHHocmu. Takue npoyeccvl AGIANMCA  NPOYECCAMU C



ompuyamenvrou sumponuetl (Heconmponuiinvlmu npoyeccamu) D. JIn6o6epT

B «Maremarnueckoii Teopun cBsizu» (1948)K. IlleHHOH npeutoKut GopMyiTy BHIA:
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E€ Ha3pBalOT <«ommponuell OUCKPEMHO20 UCMOYHUKA UHDOpMayuu» WA <OHMponueu
KOHeuHo20 ancamoOns» To, 4TO CKpbIBaeTCs 3a 3TOH (OpPMYIOii, OTHOCSIIEHCS K «uepe
€80600bL ube2o-ubo (uru Kaxou-1ubo cucmemvl) 6vibopa 6 evloeneHuu coobujenus» (o
I'pax5My), COBHAAaIO0 € MaTEeMaTHYSCKHM OIMCAHMEM SHTPONHUA TEPMOJAMHAMHYUCCKOM
CHCTEMBI, PEJITI0KEHHON bosibIMaHOM:

1 XM m;
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JI. P. T'paxom ormeuan: «Hekomopule yuéHvle CUUMANU B03MONCHbIE NPUMEHEHUS IMO20
COBNAOEHUs 02POMHBIMU. Bozmooicnocms kakou-1ubo ananocuu umu oaxce CmMpykKmypHo2o
COBNAOEHUSL SHMPONUU U UHGOPMAYUU BbI3BANI0 ONCUBLEHHBLE 0OCYHCOCHUSL cCpeou hu3UKOo8,
Punocoos u uHICEHEPO MHOSUX CIMPAH.

Wrax, Mbl nMeeM (peHOMEH, HE MMEIOIIUI TOUHOTO OTIPENIeNIeHuUs, KaK 1 KHU3Hb. ..
Ho momnp3ysick ciocoboM cpaHeHHs MOJ00MH M MMEIONMMHUCS y HAc 3HAHUSAMH MBI MOXXEM
IpPEUIOKUTh CBOM Oosee oOmMif, 1 B TO ke BpeMsi Oojiee CENEKTUBHBIA TEPMHH —

Hamowm#ro, 9T0o Bce 6€3 MCKITIOUEHUS KUBBIE CUCTEMBI — HEIMHEWHbBIE CUCTEMBI. JINHEWHOCTh
MO>KHO Ha0JII0/1aTh TOJILKO BO BHEIIHEW OrpaHKe HEKOTOPBIX Mpe/CTaBUTENEH )KUBOTO MUpA!
JIAATOMEMN, pacTeHUd U T.N. JuccumMeTpust ke Jiekalias B OCHOBE JKHBOM MAaTepuH,
HEMPOTHBOPEYMBO “BMHCaHa” B OTPHIATEIBHYIO IHTPOMUIO... Bce XuBbIE CylecTBa Ha
3emiie B TOW MJIM MHOM CTENEHU 00JIafaloT aHU30Tponuei! A 3To mpu3Haku TBEpAOro Tena,
WM MHBIMHU CIIOBAaMU KPUCTAUIOB... OTpHIIaTebHAS SHTPOIUS (IUCCTPOIHS) YKa3bIBacT Ha
CTPEMIICHHE K YIOPSAJOYEHHOCTH XUBOM MaTepuM C MOMOIIBIO TEX XK€ MEXaHU3MOB
KOTOPBIE YIIOPSIABIYMBAIOT CTPYKYTPhI KPUCTAITUYECKUX PEIIETOK.

ENMHCTBEHHBIM OTIMYHMEM KPHUCTAJUIOB OT XUBOTO — Bpemsi ¢opMupoBanus. Kpucramibl
CaMOOPraHU3YIOTCS TOpa30 MeUIeHHee, 4eM uBas Matepus. OHaKo BCe yKa3bIBaeT Ha TO,
YTO WMCHHO OHHU (HAHOKPHCTAJLUIBI) M SBJISIOTCS MAaTpPUIEH Ha KOTOPOW MPOU30IILIa
“xupanbHas katactpoda”’, T.e. paserecHUE MOJICKYJ >KHUBOM MaTEpHH Ha MPaBbIC U JICBBIC
U30Mephl. JTO (yHIAMEHTalbHOE OTin4ne! [Mpuuem  “mommokka” Moryia OBITH W3
JBYOCHBIX KPUCTAJUIOB THIAa KPEMHHUS... 3epKajbHasi CHMMETPHS —camasi yIopsIoueHHas U3
BCEX CYIIECTBYIOMIMX. YTOPSAJOYECHHOCTh — CTPEMJICHHE K HAKOIUICHHI0 WH(OpMAIUU.
CnenoBarenbHO, 3epKalbHasg CHMMETpUs camasi HHPOPMaTHUBHO HANlOJHEHHAS.

Crout 00paTuTh BHUMAHUE Ha TOT (PAKT, UTO 3epKallbHAS CUMMETPUS U IUCCHUMMETPHS
KHBBIX CyIIECTB (BHICHINX (OPM KHMBOH MaTepUH) HMEIOT ABHOE CX0ACTBO. OCOOECHHO SPKO
9TO CXOJACTBO MPOSBISETCS HA BEPXHEH OrpaHKe >KUBBIX Tel. Bo3pMeM K mpuMepy Telo
YeJIoBeKa U “paccedeM”’  IUIOCKOCTHIO Ha MPaBYIO M JIEBYIO YacTU. MBI YBUIIUM, YTO OHHU
3epKalibHbl, HO He ujeHTHYHbl! T.e. B )KMBOW MPUPOJE 3epKaIHHOCTh ObLIa W3HAYAIBHO
“Mareppro” nuUcCUMMETpuH. Temepb HaieM MecTo it COOCTBEHHO OTPHUIATEIHHOU
sHTponuu. B MuHepanax (Kpucraiiax) oHa HECOMHEHHO CYIIECTBYE, HO BBHY PACTSIHYTOCTH
npouecca (QOpMUPOBaHUS — €€ OOHAapy>KUTh HEBO3MOXKHO. Ee crour mouckath B
HAHOKpHUCTa/NIaX C MATOH OChlo cuMMeTpuu. OHa TPOSBHT ce0s B MOMEHT  pocTa



HAaHOKPHUCTAJUIOB. DTO T.H. pocToBas nucuuMeTpus. OCOOEHHO BhIpa)K€HA HETIHTPONHUS Y
paCTyImUX KPHUCTALIOB HA TOJJIOKKE, W MPU “BBHIMAJCHUH W3 PACIUIABOB U PACTBOPOB...
Kusbie cymectBa 007alal0T TUCCUMMETpPUEH, ClIeAOBAaTENbHO, IUCCHUMETPUS HANpPsIMYIO
CBSI3aHa C HErPHTPOMUEH.

YuuTeiBast TOT GaKT, 4To KuBasi MaTepus Ha 96-98%coctout u3 neBomospu3oBaHHbIX (L)
amMuHOKMIOT (O0enkoB) (D m L) Mosekyn BOAbI, MBI MOXEM YTBEPXKIaTh, YTO
JTMCCUMMETPHS UTPAET OCHOBHYIO POJIb B IIPOU3BOJICTBE OTPULIATEILHOM SHTponu. OOpaTum
ocoboe BHuMaHue Ha ¢usuueckue (!') cBoiicTBa aMHHOKHMCIOT M BOABI. AMHHOKCHIOTHI
00JIa]al0T CcaMbIMU BBIPOKCHHBIMH aJre3MBHBIMH  (JIMIIKUMH) CBOMCTBaMHU M3 BCEX
OpPraHMYEeCKUX BEIIECTB. JIEBOMOJSIPU30BaHHBIE B OCOOCHHOCTH... MoJekyasl BOJbI (ee
MKO30THJIPOHBI), CIOCOOHBI K IMOCTOSIHHON (pycTpanuu-meBeiaeHuio. B cratbe o pake (K-
a “Bsrman’, 4.03.-10.03.1999), s wHassBan 3TH MOJIEKYJIbI  —IIOJUTHIPOHAMH  C
TE€OMETPUUYECKUM HECOOTBETCTBUEM, UTO MOCIYKHUIIO HAYAJIOM XKU3HHU... Kak roBopurcs —kak
B BOAy risizen... Bojga camoe yyBCTBUTENbHOE BEIIECTBO Ha 3eMile U BUAMMO B KOCMOCE.
[TosTOoMy 3epkaiibHasi TOBEPXHOCTh BOJBI M €CTh TO CaMOE€ 3€pKajio, KOTOPOe BCE BUAMT U
yyBcTBYeT. E€ MojeKkynbl Haxonsch B MOCTOSHHOM JABM)KEHHMM, TIPU 3TOM HHM KOTJa He
3a0BIBAIOT O CBOEM POJCTBE C KPUCTAJIAMH, MPO YIMOPSAAOYSHHOCTh WM TPOIIE T'OBOPS —
AHU3OTPOINHUIO, IPUYEM HE TOJIBKO B BHJE JIbJa, HO U B XUAKOM BHUae. CTaOMIBHOCTH BOJBI
3aBHCHUT OT CMHIOHUI B KOTOPBIX PACIIOJNIOKEHBI €€ JIOMEHBI B JaHHOW cucteme. Bona B
KUBOM OpTaHHM3ME HMMEET CHenu(PUUecKyro CTPYKTypy H CBOMCTBa. Boma B HEXHBOM
NPUPOJE TAaK K€ MOXET HAaXOIHUThCA B KUBOM COCTOSHUU... He mamepus, a sHepeus
A6715emcsi 0OCHogononazarnueli 8 usuxke. Imo dce NONONHCEHUE OMHOCUMCA U K OUONIO02UU.
CnemaeM HEOOIBIIOE OTCTYIUICHHE. BBOJAS B HayKy HOBBIE OTKPBITHSI MBI OOSI3aHBI JaBaTh
Ka)KJJOMy HOBOMY SIBJICHHIO CBOM Ha3BaHUS U BBOJUTH HOBYIO TEpMHUHOJIOTHIO. B pamexkom
yxke 2001r. s yCIOBHO Ha3Ball MOIIHOCTH >KHWBOU DHEPIHH, IO MOITHOCTH AWCCHUIIAIIAN
SHEPTUHM CaMOT'0 pacHpoCTpaHEeHHOTro Oenka —anpOymuHa. Ha3Bana ona Oblna — -
Kuura “Pak — mHCTpyMeHT mo3HaHusi GeHomena >xu3Hu” u3a. JDxanrp. r.0mucra;, 2001r.
Crtp. 31. B oT10i#i )X¢ KHUTE s BIIEphIBE NMPUMEHWI TEPMUH KOTOPBIi
ceifyac IMPOKO UCIONB3YeTCS B MEAMIMHCKOW IuTepaType.  Mpbl OOHApyXKWiIH, YTO HE
TOJILKO aMHUHOKHCIIOTHI ¥ OCJIKH, HO ¥ BOjla 00J1aaeT Inb0 CUMMETpUe, OO BhIPaKEHHON
auccuMmeTpueii! B Tom cmyuae ecnu neBomossipuzoBaHHbIX Mosekyn 90-97,5 %,a
MPaBOMOJIAPU30BAaHHBIX TONBKO 2,5-10% Bonma >xuBas! JXuBas Boma oGnamaer OONBIIMM
kodpunuenTom auccummerpun!  Koapduuuenty enuHumbsl HM3MEpeHHs AUCCUMMETPHU
OBLJIO JTaHO Ha3BaHHE - - Campiii 60bp110M KO3 GUIIMEHT TUCCUMMETPUU Yy JKHUBOTO
BEILECTBA, IIPENApaToB HEIMHEHHOM MeIMLMHBL Hampumep y IOrpaHMYHOM BOIBI OH
nocturaet 18 nucc, a y AUCCUMMETPUYHOW BOJBI TMOJydaeMOoM IO Haiiel TexHojoruu: 144
auce, a mpu ompeaeneHHbx ycioBusx gaxke 180 mucc!!!  CrouT 3aMeTHTh, YTO ITO yiKe
npenen auccuMMerpun! 31ech OHa BBIPOKAAECTCA U EPEXOTUT B 36PKATbHYIO CUMMETPHIO. ..
Uro omacHO i HOPMAIbHBIX TKaHEW, HO  OATOT YpPOBEHb AWCCUMMETPUH  BOJBI,
YHHYTOXKACT paKkoBble KIETKH. [IpuyeM neBas (3akpyTka) Tpd 3TOM T.e. CTOpOHA
nonspuzauuu  coctasisier 450, a npaBas 2,5. Ecnu  Bo3zxeiicTBOBaTH Ha BOAY 3BYKOM U
CBETOM, TO CBETUMOCTb MOJIEKYJ BOJABI MOXKET MPEB30MTH BCE JOMYCTHMbIE Mpenessbl... He
MIO3TOMY JI CBET OT 3Be3] Takou sipkuii?...I1o Moeit Teopun, Hamia BceraeHHas oOpa3oBaiach
B pe3yJibTaTe HapYyIICHHON 3epKajdbHONW CUMMETpuu. W XKMBOe Tak k€ OCHOBaHa Ha ATOM
npocTpaHcTBeHHOM “nedexte”... [lo3ToMy MOMKHO BBIABHHYTH CIEIYyIOIIEe MOJOXKECHHE
OTHOCHUTENIbHO KOJUIMYECTBAa MaTepUu M aHTHUMATEepUM B Hallell BCEJICHHON 0e3 yuera
sHepruu: Marepun -97,5 %,a aatumarepun -2,5 %. Mou naHHBIE TOMKHBI COBIACTH C
JaHHBIMH KOTOpble MOTOM B Oyaymiem mnoiydaT actpodusuku... Ho BepHeMcs k  Bofe,
KOTOpasi €CTb CaMbIii CEHCOPHBIH K JUCCUMMETPUM MaTepuall’ B HalIEM IPOCTPAHCTBE.
CTOUT OTMETUTH OYEHb BaXKHBIE MOMEHT OTHOCUTEIBHO (PU3NYECKON MONSIPU3ALUNA MOJIEKYT



BOJIbI M CTENEHb JUCCUMMETPHH €€ MOJIEKYJ, KOTOPYIO MBI M3MEpSieM C MOMOIIBIO HAIIEro
METOJIa... DTO pa3Hble BEJIMYUHBI U SBJICHUA. JlUCCHMMETpHs MOJIEKYJI, OOHapy>KEHHAas! HaMU
B MOJIEKYJIaX BOJbI 1 aMUHOKHUCIIOTaX, CBS3aHA CO CIIMHOBBIMU d(P(PEeKTaMu, HO HE SBISIFOTCS
TakOBbIMH. PU3NUYECKUE CBOMCTBA CYNEPAMCCUMMETPUYHON BOJBI, U MOTPAHHUYHOU BOJIBI:
3JIEKTPOIPOBOTHOCTh, MTOBEPXHOCTHOE HATSHKEHUE, aHU30TPOIUS U T.A., PE3KO OTINYAIOTCA
JpyT OT Apyra U OT TaKOBbIX y OOBIYHON BOJBI. BhIllle mopora cuMMeTpuu- JUCCUMMETPUHI
HE CYIIECTBYET, Jallbllie HAYMHAETCS TpyOas aCCUMMETPHS... WIH 3epKajabHasi CHMMETPHSI.
XKuoe B ee mpenenax He BbDKUBAeT... Hampumep, MbI HE MOXEM IMOMEHSATH MeCTaMH
MIPaBYIO U JIEBYIO MOJIOBUHY Teja —opranusM ymper. Cyns 1o BceMy KU3Hb Ha 3emiie UMeeT
M3HAYAJIbHO JICBYIO “3aKpyTKYy’ Ha YpOBHE aTOMOB, MOJICKYJ U KJIETOK. ITO MOXXHO BHUICTh
Ha MpHUMEpe TOro, YTO BCE MPOTEHHBI Yy BCEX J>KMBBIX CYILECTB Ha 3eMiie UMEIOT JIEBYIO
nojsipuszanuo. Ha ypoBHe TkaHel, OpraHoB U BEpXHEUW orpaHke- mpaBylo... OIHaKoO, SABICHUE
JMCCUMMETPHH KHBOTO BEIIECTBA, OTKPHITOE HAMH, HHU KOMM OOpa3oM HE MpeACTaBICT
co0oil ¢pu3nyeckoe SIBICHHE B YUCTOM BHUIE, XOTS M MMEET YETKHUE 3aKOHBI COXpaHeHs U
BBIpAXAIOTCs 4yuCIEeHHO. OHO TaK K€ KOCBEHHO CBSI3aHO C “MarHUTHBIM JBOMHUKOBAHHEM™
U CcBepXciaabbIMU MAarHUTHBIMU MOJSIMH. BOT 3TH COBOKYNHOCTH M MOPOXAAIOT B >KUBOM
MaTepUu - “30JI0TYIO nuccummerpuro”...  Ee TpaHUIBI M MECTO OOpa30BaHUs
HEOMpeAeMMbl, KOMMYHHUIIMPYIOT C MOMOILBIO HEMPUYMHHBIX CBSI3€H M MMEIOT KBaHTOBO-
MEXaHUYECKYIO OCHOBY. Terneph HaM HEOOXOIUMO COEAMHUTH KOA(P(PUIIMEHT TUCCUMMETPUN
U MOIIHOCTh JUCCUTIAIMK SHEPTUU BOJbBI U O€NKa, U MBI MOJIYYUM pEalbHYIO0 BEIHMUYHUHY
ounosnepruu. T.e. Ouora coegunutcs ¢ mucc(om). OwHa ke Oymer orpaxarh KoddduueHT
OTPULIATENILHON AHTPONHHU, T.€. YPOBEHb KU3HEHHOH CHIJIBI Y KOHKPETHOIO OpraHu3ma, Wiu
Bua. JluCcuMMeTpusi MOCTOSTHHO CTPEMHUTCS K CHMMETPUU JTUOO acCUMMETPUHU, M €€ elle
MOKHO Ha3BaTh BBIPOXKAECHHON cummerpueil. Ctano ObITh Iepexojila MEXIy >KHUBBIM U
HEXXMBBIM B HAIlleM NMOHMMAaHWU HE CYIIECTBYET. DTO YCIOBHAs TpaHUIlA, HaJyMaHHas
JIOJbMHU. DTO  MOJIOKEHHE OTHOCUTHCS U K SHTPONUH. BrlpaBHUBaHUE SHTPOIUU MEPTBOTO
OpraHu3Ma M OKpYXKaloIllell cpenbl, eCThb TOJIBKO MPOLECC paleMH3all pacTAHYThIH BO
BpeMeHH... [IpocThIMU ClIOBaMHM — JKHMBasi MOJIEKYJISIpHAs TUCCHUMMETPHUS ‘‘paccachiBasich”
MEePEeXOJUT B CHMMETPHIO  MEpPTBBIX MOJIEKyHd. YUTo NHMIIHUK pa3 JOKa3bIBae€T CBA3b
HETAHTPOIUHU C AUCCUMMETpHUEH. T.0. MOKHO pe3toMupoBaTh. CUMMETPUS W aCUMMETPHS -
3TO CMEPTh, a NUCCUMMETPHUS - KU3Hb. Vnu wHBIMU ciioBaMU. CMEpTh 3TO MOJIOKHUTETbHAS
SHTPONUS —CTPEMJICHHE K CUMMETPHUH, a XU3Hb OTpUIATENIbHAs HHTPOMUSI —CTPEMIICHHE K
JUCCUMMETPHH. 3HAYUT BHEIIHEE NMPOCTPAHCTBO B Mpeaenax 3eMiId —IUCCUMMETPUYHO U
aHU30TpoNHO. BceneHHas Tak >ke JUCMUMETPUYHA, MOATOMY aHTHUMATEpUI0 B Halleu
BCEJICHHOW HE BO3MOXKHO HAWTH BBHIY €€ OTCYTCTBHUS B HACTOsILEe BpeMs B Ipejaenax
Marepuu. BepHee ee o4eHb Mo W OHAa “CKphITa” B MAaTEPHH, TOYHO TaK K€, KakK B KHBOU
MaTEepUHU €CThb OCTPOBKHM MEPTBOM TKaHW... B OKpykawllieM IpoCTpaHCTBE  OHa
€CTECTBEHHO €CTh... U BUAMMO €€ KOJUIMYECTBO, COOTBECTBYeT mpumepHo 2,5-5% ot
MaTepuH, KOTOpod B BuAMMOM BceneHHo -90-95%. Xusup B Kocmoce 310 siBieHue
3aKOHOMEPHOE, CaMOCOIJIACOBAHHOE M MOPOXKJIAeTCs MPUYUHHBIMHU  SIBICHUSMH, THUIIA
auccuMMeTpHuH... CBs3b J)KMBOI MaTepuM M KOCMOca INpsiMasi 4epe3 3aKOHBI TEOMETPUHU U
Hymeposoruu. Ilpu HapymieHMM  WJIM HACUIBCTBEHHOM BHEAPEHUU B OTHOCUTEIIHHO
YCTOSIBIICHCS B TMPOIIECCE DBOIIONHMHU — B HE JMHEHHYIO CHUCTEMY, NMPEXJE BCErO CTPagacT
nuccummerpusi. PakoBast 0GoJjie3Hb, 3TO CTpeMIIEHHME  KMBOM MaTepuu K YIPOUICHHIO,
3epKAIbHOM CUMMETPHH,  TOJOXHUTEIbHOH SHTPONHHM, CIEAOBATENBHO K CMEPTH... WIH
CIAaCeHMIO BO UMS JKU3HHM KakK TaKOBOH... MoleKkynbl U MHOTOKJIETOYHBIE TNPSYYTCS B
“mpaBbIii” MOKa HeJOCSATaeMbli MUp MUp OakTepuid, apxeil u nuaromeii... Hamomuio, 4to
MHOTO TMPaBONOJSIPU30BAHHBIX IMPOTEUHOB TOJBKO B CTEHKaX [paMIoyiokuTenbHBIX
Oaktepuii(KaHIUIbI U T.I.) , apXESIX U JUATOMESX. Y BBICIIMX JKHBOTHBIX U YEIOBEKa MX
MaJio, u OHM  TPEACTaBICHBbl  CTPOUTEIBbHBIMU (me byHKIIHOHATHHBIMH!)



npaBonoysipu3oBaHHbiMM - D-nporennamu. IlprueM HMX KOJUIMYECTBO KOpPpENHUpYETCs U
KOPPEKTUPYETCS WHTUOMTOpOM 3Tux OenkoB W HasbiBaeTcs oH JIAAO. Camoe Ooibiioe
KOJUIN4ecTBO D-MpOTEHHOB B TOJIOBHOM MO3T€... ['0JOBHOI MO3T 1O CBOEMY CTPOCHUIO, IO
dbopme KieTOK, Mo MeTabonuaMy (0ba JIFOOSAT TIIIOKO3y, a OHAa MPaBOIMOJAPH30BaHAHAS) U
HakoHell 1o (uinocoduu, OYEeHb HAMOMUHACT PAKOBYIO OMyXOJb... Hampumep, opraHuszm
ymupaet ot ucromeHus(!) u xaxapi(!), HO MO3r 0 MOCIEIHUX MTHOBEHHH JKU3HU HMECT
Bce... [Io Moel Teopur, HMEHHO IPaBOIOJIIPU30BAHHBIC NIPOTCUHBI y YEJIOBEKAa U y BCEX
KHMBBIX CYIIIECTB Ha 3eMJIC SIBJISIFOTCS OCHOBOW OMOJIOTHYECKUX YacoB... VIMEHHO OHH CITyXat
CEHCOpaMH BPEMEHH, BEPHEE CKOPOCTH TpoTekaHusi MHb U SIHb IPOCTPaHCTB Yepe3 KUBOE
CYIIECTBO... Y MOJIOJBIX U 30pOBBIX D-mipoTenHOB Mayo, nin xe OHH (HYHKIIHOHUPYIOT C
aBTOBOJIHAMH (COJIMTOHAMHU) B THJIPOIMPOTCHMHOBOM KOMILICKCE OYCHb YIOPSIOYCHHO. Y
CTapbhIX W PAKOBBIX OOJNBHBIX, 3TH D-pOTeMHBI W XWMEpPHBIE CHMMETPUYHBIC OCIKU
KOJ'IG6JIIOTC}I HE€ B TaKT C COJIMTOHaMH, UJIN HE BIIOIIaxg... Tonpko MMO3TOMY Yy MOJIOABIX BpCMA
TEYeT MEIUICHHO, & y CTapbIX MI'HOBEHHO... BOCCTaHOBUB aHM30TPOIHIO M TUCCHMMETPHUIO
MOJICKYJI MBI BO3BpaliacM MOJIOAOCTb U 3OO0POBLE. I/IGO MOJIOABIC JIFOAW, KakK IpaBHIIO,
s3mopoBbl!  HemapoM mammeHTBHI KOTpBIE JIEYaThCS ~ METOJaMHU HEITMHEWHOW MEIMIINHBI
OTMEYAIOT MPWJINB 3HEPTruH, OOAPOCTU U OTCYTCTBHE YCTAJIIOCTU. BUIUMO M u3IeueHHe OT
JETIPECCUU TaK K€ 3aBUCHT OT BHIPAaBHUBAHHWU aHH30TPOINHMH yBelTWYeHUs Koddduimenra
HETIHTPONUU U KodpHUIMEeHTa AUCCUMMETpHH. JlMma M rinasa nmojaedl NpUHUMAIONINX
npernaparsl HETMHEHHONW MEIUIIUHBI CTAHOBSITCS J)KUBBIMH YK€ Ha BTOPOH MeECSII OT Hadaa
JICUCHMUSL.

DHeprust )KU3HH, MO CYTH, CBOAUTCS K ()a30BBIM IepexojaM OeIKOB U BOJbI B HEIMHEHHOU
cucreme. Ilpuyem cBoiicTBa MOJEKysa BOABI M aMHHOKHMCIOT B MOMEHT COBNaJeHHsA (a3
CTOSIYMX aBTOBOJH (COJIMTOHOB) MEHSIFOTCSI HE JIMHEWHO. KBaHTOBO- MEXaHWYECKUE BOIHBI
XapaKTepU3yI0T 0CO00€ COCTOSHUE aTOMOM CHUCTEMBI... ATOMBI IPH 3TOM TEPSIOT CBOIO
OTJENbHYIO0 UACHTUYHOMCTD U CIIMBAIOTCSI B MAcCy CO CIUIOIIHBIM KBAaHTOBBIM COCTOSTHUEM.
IIpy KOTepeHTHOM COCTOSSHUM 3aKOHBl KBAaHTOBOM MEXAHWKHU YIPABISIIOT IIOBEICHUEM
MakpocucteM. ToT ke 0eJ0K B aJutoTpoInHON (hasze IIeHKH paboTaeT B pexXUMe KOTepeHTHOU
HE JIMHCHHOW JUHAMHUKH... ITO COOTBETCTBYET TpEOOBaHUSM KBAaHTOBOW MeXaHUKH. [[yst
KOT€pPEHTHOW paboThl Oenka TpeOyeTcss MOCTOSHHO TMOAJNEPKUBATh COOTBECTBYIOIUE HE
paBHOBECHBIE YCIIOBHMsI CpeAbl. JTO JAocThraercs He Toibko pH, HO M coOCTBEHHO
OUCCUMMETPUYHBIMU MOJIEKYJaMH B MOMEHT IPOXOXKJIEHHUS BOJIHBI... A sHeprus
oOpasyromias CTOS4YME BOJHBI, MPOXOJUT CKBO3b MaTepHall B BHJE BOJHBI, COOCTBEHHO H
€CThb Ta caMs KUBas SHEPrus. YUUThIBass  (akT, 4TO BOJHBI MMEIOT CBOMCTBO JIBUTAThCS
psaMu, TO MOKHO INPEAINOJOKUTh HEKYI0O OCOOEHHOCTh MAaTEpHUU HBOrO opraHmsma. B
npotuBodaze BOJNH, B OpraHu3Me (YUTail B THUAPOIPOTEHHOBOM KOMILICKCE) Marepus
MOJKET HaXOIMUTHCS B IOJIYMEPTBOM, WIN AAKE€ B MEPTBOM COCTOSIHMH... [[pyroe meno, 4ro
JUINTEIBHOCTh 3TOW CMEPTU -MUJIUCEKYH[bl... B 3aBUCMMOCTM OT paBHOBECHBIX U HE
PaBHOBECHBIX YCJIOBHM OTKpPBITasi WM 3aKpbITasi CUCTEMA, CO3LACTCA HE TOJIBKO pa3iavyvHas
IMHAMUKa (Pa30BBIX MEPEXOI0B, HO M M3MEHSETCS IMOJHOCTHIO XapakTep 0O0pa3yroumxcs
CTPYKTYp M HX (pa3oBoe coOCTOsHHME. ABTOBOJIHBI CO3/alOT 3()EKT CHHXPOHU3ALUHU U
aBTOKaTaJn3a. JDTO B CBOIO OYepe/b B HE PAaBHOBECHOW CHUCTEME CIOCOOCTBYET MOSIBICHHUIO
KBaHTOBBIX M KOTEPEHTHBIX INPOLECCOB. OTHU MPOLECCHI CTPEMSATCS K Xaocy, HO 3aKOHBI
COXPAaHEHHUs BO3BPAIIAI0 UX B NOPSAJOK... JTO U €CTh BOJIHOBAS - JKUBasi METEPHUS.

Tenepb paccMOTpHUM €€ € APYroil CTOPOHBI.

Co cTOpOHBI FEOMETPHH.

Pak xak HU CTpaHHO, ¥ B 9TOM ITOMCKE IIOMOXKET HaM...

@pakranel- reoMerpus npuponsl. M ¢ 3TMM HM KTO cnoputb He MoxeT... BCE
MATEPUAJIBHBIE M ITOJIEBBIE OBBEKTBI -MMEIOT ®PAKTAJIBHOE HAYAJIO.



JluccummMeTpus 3TO ee “IepuBaT’ B MOMCKE ONTUMAIBHOTO PEIICHUS 3aII0JIHEHUS CBOOOTHBIX
MOBEPXHOCTEH. DTO MO CYTM BEKTOp Hayaia ABUKEHUS JUCCHUIIALIMUA SHEPTHMH B MaTEepUHU.
[TosTOMY MOXHO MPENNON0KUTH, UTO (PPaKTAIbI U JUCCUMMETPHS — TOXKJIECTBEHHBI, a BOJa
Y TIPOTEWHBI B MOMEHT (pa30BOTO Mepexoya “CauBarOTCa C (QpakTaoM... 3aKpyTKa JIEBBIX
aMUHOKHCIIOT OblTa “BhiOpaHa” MarHUTHOW aHM3OTPOIMHEH, KOTOpas B CBOIO ouepeqsr ObLIa
“BpIOpaHa” MOJIOKKOW Ha KOTOPOH MPOUCXOJMI ATOT HCTOPUUYECKHM Tporecc... [lpuuem
BCce OBUIO MOMYMHEHO BIMSHUIO “Tporieccopa”’ 00Ialaomero CBOMCTBMH IUCCUMETPATOPA.
Hanpumep —aBTOMOpdu3M, moBropenue obpaza (M30MOpGhHOro) B CBOEM IPOCTPAHCTBE.
Konnyeckne mnpocTpancTBa (Kak MNpUMEp JAWCCCUMMETPUH) B  KOTOPBIX TOIOJIOTHS
aHAJIOTUYHBI TPOCTPAHCTBAM MMHBKOBCKOTO, YTO YAOOHO ISl BOJIHOBBIX U PENSTUBUCTCKUX
MOJIENEH. .. [Ipu pa3MepHOCTSIX NPOCTPAHCTBA, HAYMHAA C 3X, BCE AaBTOMOP(HU3IMBI
KOHUYECKUX MpPOCTpaHCTB -nuHedHbl! OTcioga cienyer, B YacTHOCTH, YTO BOJHOBBIE
IIPOLIECCHl B IIPOCTPAHCTBE , ONPEIESIOT €ro JUHEHHYI CTPYKTypy. VIMEHHO mosTomy
MOXHO YTBEP)KIaTh, YTO TOYKOH (MJIOCKOCTHIO JUCCUMMETPHH)  HE MOXKET SIBJISITCS
¢du3nveckas CynHOCTb, a TOJIBKO MPOCTPAHCTBEHHAs “JHMHUA . A MaTepus U MPOCTPAHCTBO
CBSI3aHBI MEXIY COOOH C MOMOIIbIO HEMPUYUHHBIX (HEe QU3NYECKUX) CBsA3eH... MarHuTHas
cocTaBisifonIas “TOHKUX" (PAKTAIbHBIX MPOCTPAHCTBEHHBIX CTPYKTYP YJIaBIMBACTCS HAMHU
KaK CyILIECTBYIOIIas B MaTepHalbHOM MHUpPE MOKa TOJbKO 4epe3 KUBOM opraHusMm. Yrto
JUIIHUNA pa3 MOATBEPKAAET MOIO TEOPHUIO O TOM, YTO XKMBas Marepusi 3TO BPEMEHHOE, U
BPEMEHHOE “COXXUTENbCTBO  TpocTpaHcTB UHb — SIHb, DHepruu m martepuu... [Ipudem
“BcacplBaHME” TIPOCTPAaHCTBA M MaTepUU B JKUBOM OpraHU3M U IPEACTABISAETCS Kak
HEr3HTPOIHS. ..

Bce HexuBble cHCTEMBI, OKpY’Karolasi OpraHU3M CpeJa BCerjaa JIBUKETCS B HalpaBICHUU
BO3pacTaHMsi SHTPONUHU (OAHO3HAYHON (YHKI[MH COCTOSIHUS TEPMOAMHAMUYCCKON CHCTEMBI).
OpranusMm jke€ JBHXKETCS HErSHTPONHUYECKH, NOOMBAsCh M JOCTHrash MOHMKCHHUS YPOBHS
SHTPONMUH B caMOM cebe M oriauuBasi 3TOT 3PQEeKT 1eHOH MeTaboIMuecKOro BO3pacTaHUs
SHTPOIIMHU B CBOEM OKDPY)KEHHMH 3a CUET OKUCJIEHMSI U Pa3pyLICHUs BELIECTB - yYACTHUKOB
sHepreTryeckoro Mmerabonusma. OnHako Aaxke OErjoro B3rfga JAOCTATOYHO, 4YTO ObI
YBHUJIETh HECOCTOSATEIBHOCTh META0OJMUYECKOW KOHILEMIUK JOOBIYM U  PacxXoJIOBaHHUs
SHEPTUU KUBBIMH CUCTEeMaMH... MeTabonu3m mojapazymMeBaeT — JMHEHHOE BHJIEHHE BCEX
IIPOLIECCOB, WJIN IMPOILE FOBOPSI, KUBOW OPraHU3M IPEICTABIISIETCS B TAKOM MapajnurmMe, Kak
XUMHUYECKash peTopTa C HEKOTOPBIMU OCOOEHHOCTAMHU. OAHAKO, €CIM Pa3NIoKUTh KUBYIO
MaTEpUI0 Ha COCTAaBHBIE YAaCTH, TO Mbl HE HailIeM CaMOro IVIaBHOTO 3BeHaA... OJHO3HA4YHO
HEeT MmyTeil 00pa3oBaHUs U Mepeiavll SHEPTUU B )KUBOM TKaHU. ECTh TOIBKO MpeanonoKeHus,
Kak OHa oOpasyercsi M Kak pacxoxayercs... M HakoHen camoe rinaBHoe. Hu xTo He oOpamiaer
BHHUMaHUe Ha npocToi (akT. Bee mpoueccsl mpoucxoasat B mpoctpanctse. [Ipuyuem xuBbie He
JMHEWHBIE CHUCTEMBl CaMHU NPEACTaBISIIOT COO0H — reoMeTpuueckue OOBEKTHI C OYEHb
CTpaHHBIMH OcOOeHHOcTsMU. Hampumep aBromMophu3M U TOXOKECTh Ha KPUCTAIIIBL. Y
OJTHOKJICTOYHBIX C UX MacmTabaMH 3aTpaThl Ha MOAJEPKAHUE KU3HH SHEPIHs PacxXoJlyercs
MPAKTUYECKH TOJILKO Ha BHYTPEHHIOO cpefy. OHU cBOOOIHO IMJIaBaloOT WK (UKCUPOBAHBI B
IPYHTE, OHHM IOJHOCTBIO 3aBUCAT OT BHEIIHUX YCJIOBUH. MHOTOKJIETOUHBIE e O00S3aHBI
MepeBUraThCsl aKTUBHO W MPHUTOK  HSHEPrHUM 3aBUCUT OT BHEIIHEW cpeabl B Oousblieit
crereHd. Tak e MHOTO SHEPruM TPATUTCS Ha MOAJIEp)KAHHE TroMeocTaza M (OpPMBI
coOcTBeHHO opraHu3Ma... CTOUT 0OpaTUTh BHUMAaHHE, YTO KJIETKA CTHJIMCTHUYECKH MOXO0XKa
HA OpPraHu3M MHOTOKJIETOYHBIX, OpTaHeia Ha KUIICYHUK, MUTOXOHJPHHA Ha MEYCHb U T.1.
JIuct moxox Ha camo JepeBO... ITO U €CTh TO caMblii aBTOMOP(U3M U MaclITaOUpOBaHHUE. ..
Ilppyyem Ha HW)KHEWM M BEpXHEHM  IOBEPXHOCTH sBHO mpocrynaror Mup u Sup —
MpoCTpaHCTBa... HeT coMHeHus, 4YTO Ha pa3HbIX MacmTabax J00bYa U PacXo/I0BaHUE
SHEpruu - pazHele. Tak ke BHE BCAKOIO COMHEHUS, JPEBHHI MyTh JOOBIYM SHEPIUH, TaK U
coxpaHuiicsi B BelcIuX (opmax >ku3HH. JI1000# opraHu3m Ha 3emiieé COCTOMT U3 BOIbI U



Oenka. B3auMomeWcTBYIOT OHM  BOJHOOOpazHO 3a cyeT (a3oBeIX mepexoaoB. [Ipuuem
IIpoIeCC BOJIHOOOpA30BaHMsA, aBTOHOMHBIM, MOCTOSHHBIA OT nepudepun K LEHTPY Telna.
Crostyast (ayutOTpOIHAst) BOJHA OOpa3yercst W3 auIOTPONHON (opmbl BOABI M OeiKa, B
MOMEHT coBnajeHus ¢a3pl. OHa K€ U HECET PHEPTUIO €10 XKE U SABISISACH... DTOMY MPOLECCY
MOTYMHEHBI Bce MeTabosnyeckue mponudepatuBHbie mponecchl. CKOPOCTh MPOXOXKICHHUS
JUIOTPOMHOM, CTOAYEH BOJIHBI CKBO3b TKAaHHM 3aBHCHUT OT BMJIa CUHI'OHHI, CKBO3b KOTOpBIE
OHa TMPOXOAUT. Pak 3TO BhICIIME CHHTOHHU(H30TPOIHUS), HE MPOMYCKAIOIIUE aJUIOTPOITHYIO
BOJIHY, TaK Kak B OIYXOJIM BOJA IeT€pPO’NUTAKCUANIbHAS, a OCJIKM MIPABO MOJISPU30BAHHBIE.
OHH <«3aBOPAUYMBAIOT» 3Ty BOJHY, M 3aCTaBIIAIOT €€ JH00 orudaTh OMyXojb, JUOO MPOXOos
CKBO3b HEE OTAABaTh 3Hepruto. UTo OHa ¢ yAOBOJILCTBHEM M JenaeT. MMeHHO mostomy
CIIy4alOTCsl Ka3yChl M MApaJIoKChl B JIEJIe U3YUEHUsS TpenapaToB JUId JieueHus paka. OmbIThI
in Vitro, Ha Kppicax M MbIIAX —IIOJOXKUTEIbHBIC, a Ha JOAsiX -Her. [louemy? OTBer Ha
MOBEPXHOCTU. ['eoMeTpusi MOJIEKyNl BOJIBI W OEIKOB WMIPAlOT OOJBLIYIO POJIb B A00BIYE
OMOdHEPruH, U OT CTENEHH €€ AUCCUMMETPHH 3aBUCUT M YPOBEHb OTPULIATEILHON SHTPONUHU
U 3/I0pOBbE OpraHu3Ma B IIEJIOM... OHTponus ObIBaeT 0OpaTMMOl U HEOOPaTUMOM...
OOparenre He 0OPATUMOTO TIPOIIECCa HE BBI3BIBAET OCTATOYHBIX HM3MEHECHUM B OKPYKAIOIIEH
cpene. Ilpu oOpatumoM mporecce, CUCTEMa HM3MEHSETCS M0 HANpPaBICHUIO K KOHEYHOMY
COCTOSIHHUIO C OIpEJeNIEHHON CKOpocThi0. IIpn oOpaTuMbIX mpoueccax, U3MEHEHHE SHTPOINHUU
paBao O (* S = 0),a npu He 0OpaTUMBIX, YeM OOJIbIIIC YBETHMUYCHNE, DHTPOIIHU TIPH JTAHHOM
nporecce, TeM 0oJjiee OH HEOOpaTHM... DHTPONHS OIyXO0JIeH CTPEMUTCS K BBIPABHUBAHUIO C
OKpyKatomeld  BHemHel cpenoit! He Tompko opranuszma, HO cpelbl OOMTaHUS STOTO
opranusMa. OHa CTpeMUTHCS BBIPOBHATh U FEMETPUUYECKYIO KOMIIOHEHTY C BHEIIHEN CpeoH.
CoBpeMeHHas cpeia U30TPOITHAs], TOATOMY KJIETKM MHOTOKJIETOUHBIX CIIacaroTcs paz0erasch
U BBIPABHUBAsl HETIHTPOIMIO B KAXJOW KJIETKE. DTO 30B ABOJIOLMHM KOTOPBIH HEBO3MOMKHO
yOUTh... MOXHO TOJBKO MMHUTHUPOBATh BHEIIHIOIO CPEIy M YYUTh KIETKH HE pa3z0eraTbCs.
ABTOBOJIHOBOH IpOLIECC Yy KPBIC M MbIIIEH Ha KOTOPBIX OHKOJIOTM HPOBOJAT OIIBITHI,

COBCPUICHHO OTJIMYACTCA OT YCJIOBCKA... MeTtaboan3M CE30HHBIX KHBOTHBIX K KOTOPbBIM
OTHOCATCSA OTHU 6CIIHBIC JKHBOTHBIE TaK ke uHoi! COOTBETCTBEHHO U peakuusa Ha JICUCHUC
IMPUBUTBIX POACTBCHHBIX UM  MOHOKJIOHAJIBHBIX  MITAMMOB  PAaKOBBIX  KIICTOK -

MOJOKUTEIbHBIA. ABTOMAaTHYECKUH TMEPEHOC HATHUX pe3yJbTaTOB Ha YeJOBEeKa —
oTpuuaTenbHblil! Mol moaxo/ K uccieoBaHusIM coBepLIeHHO MHOW. CHauana BO3JeicTBHE
in vitro na gemoseueckue (!!!) pakoBbIe KIIETKH, 3aT€M «TOJIBIC» MBIIIA C YCIIOBCUCCKUMHU
PaKOBBIMH OTMYXOJISIMH, a 3aTeM OOJbHBIC paKkoM. Pe3ynbTaThl BUJHBI Ha CTATUCTHKE... Moe
yOexaeHne pak HeOOXOAUMO M3y4yaThb HE B MOHOKJIOHAIbHBIX KIJIETKaX, a TOJBKO B KMBOU
omyxoyin! M0XHO J1aXke ¥ B KPBICUHBIX MJIM MBIIIUHBIX. TOJBKO TaK MOXKHO MOHSATH MPUHIIUI
€€ JKU3HU U HAalTH MEXaHU3Mbl €€ YHUUYTOKEHUS WK OCTAHOBKH. ..

OHTpPONHUSI CUCTEMBI — OIpPENENsIeTCsl MPUOIM3UTEIBHO KaK <«BHELIHSS Cpella», Jaxe TOorja,
KOTZla 3TOM BHEIIHEW Cpelo, HalpuMmep, M KIETKH SIBJIICTCS BHYTPEHHEE IPOCTPAHCTBO
opranusma. /[jst yenoBeka NpoCTpaHCTBO U BPEMsI BHEIIHEH CPElIbl IPEACTABICHO NpeAeIaMu
e€ JeHCTBUTENILHOTO Y HWH(POPMAMOHHOTO (BoOOpakeHue) ocBoeHus. B mpenene
UHTEIUICKTYaJ IbHOW SHTpONHH ((puiaocodcekoe MOHATHE OECKOHEYHOCTH M KOHTHHYaJIbHOCTH)
— MPOCTPAHCTBO MH(OPMAIIMOHHO, T €. HE HECET HUKAKOW OMpeAeNEHHOCTH; OHO LIEBHO, a,
3HAYUT, — MHOTOMEPHO, KOIrJa B HEM pa3MEIAcTCsl MHOXECTBO INPOCTPAHCTBEHHBIX
NpPEJCTaBICHUA O BHEIIHEM MHpE, MHOXECTBO IPOCTPAHCTBEHHBIX 00pa30BaHUii,
NPUHAIIEKAIIMX <UHBIM» JIeJaeT MPOCTPAHCTBO OOLIMM — KOJUIEKTUBHBIM. B mpenene
UHTEIUICKTYaldbHOH SHTponuu (Ppuiaocockoe TMOHSITHE BEYHOCTH) BpeMsi IEIbHO, OHO
WHIUBUAYAIBHO M CHMMETPUYHO OTHOCHUTEIBHO HETIHTPONUMHON TOUKH <3IECh-CEHYac»,
CBSI3BIBAIOIICH MPONUIOE MPOCTPAHCTBEHHOE MPEICTaBICHUE € OYyIyIIMM MIHOBEHHBIMU
CBA3SIMM <GHAYEHHA» — <BCIBINIKA YyBCTBa» IIPH BOCIIOMHUHAHUU WU IIPH OKHUJIAHUU



Oyaymero coObitua. TakoMy NpenCTaBIEHUIO O TMPOCTPAHCTBE M BPEMEHHM B SHTPONUHU
COOTBETCTBYET omnpenaesieHue ux, nannoe M. Kantom. Hamomsro, uto KanT odens crpanan u3
3a TOTO, YTO HU KaK HE MOT pa3BepHYTh ceOs B MPOCTPAHCTBE, IIOBOPAYUBAs CBOE TEIIO
BIIPABO U BJIECBO... AOCOJIOTHOE MPOCTPAHCTBO, TAaK K€ JOBOAMIIO €TO IO CyMACIIEeCTBUS. . .

O6bBEM npocTpaHCTBa-BPEMEHU B HEMHTPOIHMH — JUCKPETHBIA U CTPOTO OMpeneaEHHbIN KaK
«BpeMsl KHU3HU» U <IIPOCTPAHCTBO JKU3HHU» CHUCTEMBl WIM €€ »JJIeMEHTAa B CHHTE3e
«IIpOCTPAHCTBO-BpeMsI». Hanpumep, )kM3Hb JaHHOTO YEJIOBEKA, JKU3Hb KIIETKH €r0 OpraHu3Ma
MOAPa3yMEBAIOT MPOCTPAHCTBO-BPEMsI >KM3HU YEJOBEKAa WM KJIETKU; TOYHO OINPEAETUMO
MPOCTPAHCTBO-BPEMSI JIEMEHTAPHOTO TPYAOBOTO ACHCTBUS; Ha (PU3UUYECKOM MHUKPOYPOBHE
— «royka-MoMeHT» (mo b. Paccemy). OOmee BpeMsi >KM3HU CHCTEMBI YIIOPSIOYEHO
ITOCJIEI0BATEIbHOCTHIO TPUYMHHO-CIIEACTBEHHBIX CBA3EH OT Hadasia K KoHIY. [IpocTpancTBO
YHOPSIOYEHO MOCJIEA0BATEIbHO-TIapAIIEILHBIMY JIOTHYECKUMU CBsI3AMH. [loaTOMY U Bpems
U IMPOCTPAHCTBO M3MEPHUMBI B BHJE YETBIPEXMEPHOIO NPOCTPAHCTBA-BPEMEHHU, KOIAa BCE
MOCJIeI0BAaTEIbHO-TIApAJIICNIbHBIE  HETOHTPOIUMHBIE MPOIECChl HAXOIATCA B Ipeaenax
«cBetoBoro konyca» (OTO DiiHmTeitHa), To ecTh -ympaBisgeMbl. <« HGOPMAITHOHHBIN
MOJIXO/» YTBEPI)KAAET, UTO BCSAKAs CYIIHOCTh €CTh €IMHCTBO JBOMCTBEHHOCTH (IyalbHOCTB)
SHTPONMU-HErIHTPONMH, HJIH B BOCTOYHBIX mKojgax: Uub-SAub. Ha BepxHeil orpanke
OpPraHu3Ma, Mbl TaK Ke Ha0JII0aeM ITH «TOBEPXHOCTH», BepHee JIUCTKH NPOCTPAHCTB!
Nup u  Sub. [ToaTomy u wmHbOpMaIUs TPEACTaBISIET COOOW ETUHCTBO JSHTPOIUHU-
HEr3HTpOINUU. B TakoM ciayyae u 3Heprus, MOAMAIAET MO/ 3TO K€ MOJIO0KEHUE.

OpnHako 51 He MOT'Y COIIACUTBCS ¢ HEKOTOPBIMU MOJIOKEHUSMHU JTAHHBIX BbICKa3bIBAHUM.

Bo - mepBeix BpemMeHH B (uU3NYECKOM MHpe HeT. ECTh M3MeHeHue TEeKyIIMX IMPOIEeCCOB B
NPOCTPAaHCTBE, BepHEe TedyeHue AByX npoctpaHcTB (MHb ¥ SIHB) Opyr OTHOCHTHHO JApYyTa.
[IprdyeM TONBKO KHMBBIE CYIIECTBA KOTOPBIC U SIBISIFOTCS COOMPATENBHBIM OOBEKTOM 3THUX
MIPOCTPAHCTB, MOTYT ONPEAEIATh U YyBCTBOBATh U (PMKCUPOBATH U3MEHEHUSI BHEIIHEN CpeIbl
(uurait Uub 1 SHb). B Qusnyeckom Mupe BpEMEHU HET, KaK HET €ro U B F€OMETPUYECKOM
Mupe. OHO NOSBISETCS B MATEMaTHUYECKUX pacueTax, HO 3TO TakK K€ YCIOBHAs BEJIMYMHA KaK
U Bce B Mupe MaTteMaTuku. CKOpPOCTh U Macca BOT OCHOBHbIE KpUTEPUU (PU3UUECKOTO MUPA.
Kuznp 3apoauiach KOrja BO3HUKIM yclioBUs Ha 3emie. Korga KoJlM4YecTBO mHepenuio B
kadecTBO. Da3oBbIi MEPeXxo] U3 MpeKU3HN (TUICHOK OeNka) Ha aJAre3WBHOU MOBEPXHOCTH
MPOU30IIEN cKaukooOpazHo. TakuM crapTepoM MorJa MOCIyKUTh BojHa —yoOuiina. Bona u
MOBE/ICHUE CBETa OJMHAKOBBIE, U €CIU OBl pPOJIb OKEAHMYECKHX BOJH BBIMOIHSIIN ObI
CBETOBBbIC (M3BECTHO, YTO ATH BOJHBI OYCHb TMOXO0KH IO CBOEMY IMOBEACHHIO). B ombiTax,
YYEHBIE€ HCIIOIb30BAIN ONTHYECKOE BOJOKHO — OHM MOJABAJIM HA BXOJ HEJIMHEWHOMN Cpebl
(3T0 cpema, cBo¥CTBa KOTOPOW 3aBHUCAT OT WHTCHCHUBHOCTH B3aUMOJICHCTBYIOIIUX C HEH
(UBUYECKUX TOJIeH, TO €CTh OTKJIMK KOTOpPOHW Ha JEWCTBHE BHENIHUX BO3MYIICHUM
HEJIMHEIHO 3aBUCHUT OT aMILTUTY/IbI BOSMYILICHUS).

W xots cam curHai uMen (UKCHPOBAHHYIO YacTOTy, K HeMy Obuia j00aBieHa HeOOJbIas
MPUMECh ITyMa, TO €CTh JOIMOJHHUTEIBHOTO ''Pa3MBITOTO" CHTHAaja, COCTOAIIETO M3 BOJIH
Pa3NUYHBIX YaCTOT. A TIOCKOJIbKY CTPYKTYpa BOJIOKHA oOeclieurBaia HEMUHEHHYIO Cpedy, TO
3apaHee He ObLJIO M3BECTHO, KaK CBETOBOM CHUTHAJI MOBEAET ceOs Ha BbIXOJE - MPOIle TOBOpS,
MpeJCcKa3aTh KOHEYHbIE TapaMeTPhl BOJHBI HE MPEICTABISIOCH BOZMOKHBIM.

B pesynbprare skcrnepuMeHTa MOJYYHJIOCh, YTO B HEJIMHEHMHON Cpele MCXOIHBIA YUCTHIN
CUTHAJ C NPUMECHIO IlIyMa TEpsil CBOIO YETKOCTh M BECh IpeBpallajicid B "Xaoc' U3 BOJH
pPa3IMyYHBIX 4YacTOT. M BOT YTO MHTEPECHO - HAa HEKOTOPBIX TAKMX YacTOTaX BO3HUKAIU
HEOXXHJIAaHHO YETKHME U SIPKUE TMHUKU C HHTCHCUBHOCTHIO Ha MHOTO OOJbIIEH, 4YeM Y
M3HayanbHOro curHana. [lomyyaercs, 4To 3T0 ¥ OBUIM BOJHBI - yOuiinbl. MHaue roBops, UX
MOPOYKAAJT XaocC, CO3/IaHHBIA MPOX0XKICHHEM OOBIUHBIX BOJH Yepe3 Ty CaMyl0 HEIMHEHHYIO



cpeny. Ilpomie rosops, mo pesyapTaTaMm 3KCIIEPUMEHTA CTAJIO SICHO, YTO €CIIM MHOT'O BOJIH C
Pa3IMYHON YaCTOTOW M aMIUIMTYAOU BIAPYT COOEPYTCS B MECTE C HEMPOCTOW CTPYKTYpO, TO
3alpOCTO MOYKET BO3HHUKHYTH BOJIHA C OOJIBIION aMIUTUTYAOH. A 4YTO KacaeTrcs peajbHOCTH,
TO Belb B OKEaHE TAKUX MECT NPEJOCTaTOYHO — OHU BO3HMKAIOT HA CTHIKE TEIUIBIX U
XOJIOMHBIX TEUEHHWH, B MECTaX alBEJIMHTOB (HNOAHATHHA TIIyOOKOBOAHOM BOABI K
MMOBEPXHOCTH), Y4acCTKaxX CO CJIOXHOH OeperoBoil KoH(UIypaluei WiId paioHax, Tae Haj
MOpPEM CTAJIKMBAIOTCS PA3JIMYHbIE BO3YIIHbIE MAacChl. 1O -€CTh CO3/1aTh BOJIHY-YOUHIy. DTO
K€ OTHOCUTBHCS M K AJIEKTPOMArHUTHBIM MOJISIM UAYIIMX OT MOOMJIBHBIX TelIe(pOHOB, Tee- U
pPanuOTPAHCIATOPOB, BOCHHBIX M TPAXKAAHCKUX PagapoB... BOT Takue BOJIHBI —yOWHIBI U
BBI3BIBAIOT PaK HapsAy ¢ MUJUIMOHAMH MOJIEKYJI-YpOJOB — KCEHOOMOTHKOB... Takas BOT
U3YpOJOBaHHAs, COBPEMEHHAs, U30TpOIHAas cpena oOuTaHMsA, C TYJISIOMIUMHU
paavoBOJIHaMU-  yOuiillaMH, MOJIEKyJaMH —ypoJaMu, U €CTh cpeda yOuBaromias
OTPULATENBHYIO SHTPOIHIO U JUCCUMMETPUIO... bBOpOThCS C HEW MOXKHO TOJBKO 3Has €€
3aKOHBI... MBI yXe celyac MOXKeM MPEeAJIOKUTh AUCCUMMETPUUHYIO Boy U “CHMOMOHTHI
KyrymoBa”, KOTOpblE JIETKO  BBIPAaBHHUBAIOT HETAHTPONMIO U AMCCHUMMETPHIO KMBBIX
OpraHHU3MOB.

[Tpod. Kyrymor MB
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