O Hay4YHOM MBIIIJICHUUA B COBPEMEHHOMN (PU3UKE
A.K. IOxumer, x.1.H., nor. anatoly.yuhimec@Gmail.com.

B camom Hauase pabotsl [1] roBopuTcs 0 TOM, 4TO 3(PUp KaK MUPOBOU
MaTepHalbHbIA CyOCTpaT SABISIETCS CPENOM peanbHO HENPEPbIBHON
(CIUIOIIHOW,  KOHMUMYAnbHOU), YEMY HET peajlbHOr0 aHajlora B
Kiaccuyeckor ¢usuke. Bece gusznueckre 00bEKThl MPUPOABI, HAUUHAS OT
AJIIEMEHTAPHBIX YAaCTHUI[ U JO KOCMUYECKUX TE€J, He HPUBHECEeHbl B ITY
cpely, a SBISIOTCS  HEKOTOPHIMH  YIOPSAIOYEHHBIMU  ghopmamu,
MOCTPOCHHBIMU U3 BUXPEBbIX U CHUPAILHO-B0JHOBbIX CMPYKMYp €€ Ke
nBrokeHust. Oco3HaHue 3TOro TpeOyeT paJuKaaibHONW MEPECTPOUKU HAIIETO
HAYyYHOTO MBIIIJICHHUS, YTO TOTpeOyeT U OmpeneiaéHHBIX yMCTBEHHBIX
yCUJIUM, OCOOEHHO TI0 4YacTh aOCTparupoBaHUs OT HAOI00AeMOl
PEaIbHOCTH.

Mpbl no3HaéM MHp BHaudaje 4yepe3 Hallld OpraHbl YyBCTB, & MOTOM M C
NOMOUIbIO pa3nuyHbIX mnpubopoB. Hame o6uonocuueckoe ycTponCTBO
npucrnocabIuBaeT HaC BUJETh OKPYXKAIOIIMM MUP He makum, Kak OH €CTb
cam 1o ce0e, a B HEKOTOPOH y0obHot AJid Hallero Bocrpusatus popme. 1
MBI HACTOJIBKO TMPHUBBIKAEM K 3TOMY, YTO HAIlle CO3HAHHE JaK€ HAUMHAET
IPOTUBUTHCS KaKOMY-THOO IPYroMy €ro HOHHMAaHHI0O U BOCIPHSITHIO.
OnHako yXe MBICIUTENN JAPEBHOCTH, NbIMAACL HOHAMb, a KakK Xe
JEHCTBUTENBHO YCTPOEH MUp, CTAIM 3aMeyaTh NpOmueopedus MeXy TeMm,
4YTO MBI peajbHO BHUJIUM, M TE€M, 4YTO JIymMaeM OO0 YCTpOWCTBE Mupa,
OCMBICJIMBAs U MBITASACH YBS3bIBATh MEXy COOOM pa3inyHble (GaKThI.

[TpumeneHre pa3nuyHBIX (PU3NIECKUX MPHOOPOB AJIs MO3HAHUS MHpa
CTaJ0 MPUHOCHUTH HaM emé Oosibllle TakoW HMHQpOpMaIuU, KOTOpas craja
npomueopedums TOMY, YTO MBI BUAMUM W 4YTO BpOjA€ OBl TMOHUMAIH IO
storo. MHorma mosydaemass mHbopMalusi HaCTOJIbKO MPTUBOPEYMBA, YTO
MBI y’K€ HE B COCTOSIHUU €€ OCMBICIUTh Ha OCHOBE BCETO TOT0, YTO YK€
3HaeM. MbI HEe HaxOJUM aHaJOroB €l M3 HaIllero MOBCEAHEBHOTO OIIbITA.
[Toaromy HaM ¢ HEOOXOJUMOCTBIO TMPUXOJUTCS CO3/1aBaThb HEKOTOPHIE
abcmpaxkmuvle @usudeckue Mooeau W TIOAKPEIUIATh UX C TOMOIIBIO
MaTEeMaTHKH, COTTIacysl ¢ OmbITOM. Ilpu 3TOM W Hamu mMamemamuyeckue
npuémMbl 00paOOTKH OMBITHBIX JAHHBIX CTaJIM HOCUTH BCE Oosee U Oomee
aOCTpaKTHBIN XapaKTep.

Ho urto Gonee Bcero mpu 3TOM YIUBUTENBHO, TaK 3TO TO, YTO Mbl HUKaK
He XOmuM PpaccTaBaThCsl C NMPUBBIYHBIM JJIsl HAc MblUieHHeM. BmecTo
TOTO, YTOOBI U3MeHAMb CBOE MBIIUICHUE HOO0 Hpupoody SBICHUN, MBbI
MBITAEMCSI TIPUCIIOCOOUTH camy npupody TOJl Hallle BOCHPHUATHE MUPA U
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HAallle YCTOSIBILIEECS MBIIUICHHE. XOTS YK€ U IOHUMAEM MIPU 3TOM, YTO MUP
caM 1o ce0e JaJIeKO He TaKOW, KaK Mbl €r0 BUJIMM U BOCIIPUHUMAEM.

WNneanu3upys CBOM yXe JaXe He puszuueckue, a 9ACTO aOCTPAKTHBIC
mMamemamuyeckue MOACNMA (PU3NUECKUX SIBJICHUH W METOABl HX
MaTEeMaTUYeCKONH 00pabOTKH, MBI B PSIJIE CIIY9aeB 00800UM UX 00 abcypoa.
Hanpumep, ™Mbl npuoymanu abCTPakTHYIO MamemMamuiexkylo MOJeNb
Bonbmioro B3pbiBa, siKOOBI moponauBiero BceleHHy0 (GakTHUeCKu U3
MaTeMaTUYECKOW TOUKH, IPUAYMaIU KBAPKU U MHOTOE JAPYTOE.

Ha ocHOBE ONBITHBIX JAHHBIX MBI  IOCTPOWJIA  MPOCTYIO
MaTeMaTUYECKYH0  MOJENb  B3aUMOJCWUCTBUA  YCAOBHO  TOYEUYHBIX
AIEKTPUYECKUX 3apsaoB, 3anucaB €€ B Bujae 3akoHa Kynona. U,
oOpabaTbhiBasi Ha €ro OCHOBE CBOM IMOCJEAYIOIIUE OMBITHBIC JaHHBIE IO
AJIEKTPOMArHUTHBIM SIBIICHUSIM, TIOCTPOUJIU, TIO CYTH Ha 3TOM OCHOBE, BCIO
TEOPUIO JIEKTPOMarHeTu3ma. B 1o ke Bpemsi, Mbl J1a’K€ MOHITUSL HE UMEEM
0 TOM, a 4YTO XK€ @husuuecku MPEACTABIACT COOON INEKTPUUECCKUN 3apsiy U
ero ¢usmueckoe 1mone. Mbl cudTaeM 3TO Mojie  cepuyuecku
CUMMETPHUYHBIM, XOTS YK€ 3HA€M, UTO BHYTPHU AJIEKTPOHA KAK HOCUTEIS
AJIEMEHTAPHOIO 3apsiia UUPKYJIUPYET TOK, CO3JAOIIAN €r0 MarHUTHBIN
MOMEHT. DJIEKTPOH HMMEET CIHUH, YTO TOBOPUT O €ro 8paujeHuu BOKPYT
HEKOTOPOU OCH. DTO YK€ B ONPEACIEHHOW MEpE nojapu3zyem SNEKTPOH
BJI0JIb HAIIPaBJICHUS CIIMHA U €Tr0 TO0JIE Y)Ke TI0ITOMY He Modicem Oblmb Ha
MUKpPOYpPOBHE CPEpPHUUECKH CHUMMETPUYHBIM, a CaM JJIEKTPOH TOYCUHBIM.
MOXHO IPUBECTU U MACCY IPYTHX MPHUMEPOB.

Kazanoch Obl, Bce 3TH M3BECTHBIE (DAKTHI TOBOPSIT HAM O TOM, YTO HaIlle
HayyHoe MBIILJICHUE mpebyem CEephE3HOU KOppeKTUpoBKkU. Ho MbI, cO BCE
OOJILIIMMM  3aTpaTaMu JOObIBasi HOBBIC HEIMOHATHBIE HaM OIBITHBIC
JAHHBIE, BCE )K€ Nnblmaemcs 6MuCHyms AX B YCTOSBILEECS «JI0XKE» HAILETO
Hay4YHOTO MbIlUIeHUus. OJHAaKO, €CIU Mbl JEHCTBUTEIBHO XOTHUM IMOCTUYb
OKPYKarIIMKA HAC MUP, HAM BCE K€ NMPUUIETCSA U3MEHATh CBOE MBILIIJICHUE,
HO CTPOTO Ha OCHOBE ONBITA U €r0 MaTE€pUATUCTUUYECKOTO OCMBICIEHUS.
Hpyroii anbTepHATUBBI 3TOMY MPOCTO HET. VI HUKaKue mamemamuiecKue
a0bcTpakuuu Hac He cnacyT. Hajo meITaThCsl MOHATh (PU3HUECKUE SBICHUS
yepe3 ux ¢usuueckue, a He mamemamuyeckue monenu. Ho ctpouts cBon
dbuznyeckrue MOJACIM Mbl JO/DKHBI Ha OCHOBE OSKCIEPUMEHTAIBHBIX
JAHHBIX, TIIYOOKO OCMbICIUBAS UX, & TAKKE USMEHSSA U COBEPUICHCMEYS U
CBO€ HAyYHOE MBIIICHHUE.

Camoe nepsoe, 4To0 HaM HEOOXOJIUMO OC3HAmMb, ITO TO, UYTO CaM
cyoctpaTt Marepuu (3¢up) obnagaet Mmaccoi. OHa SBISETCS €T0 peaTbHBIM
MaTepUaibHbIM W YHMCTO (hU3MYECKUM BoIulomieHueM. Bcs macca adupa
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HEMIPEPBIBHO  Haxooumcss 6 oOsudceHuu (IBWKEHUE ecmb Cnocod
cylecTBoBaHus Matepun). Ho Tak kak a¢up sSBISETCS peaibHO CIUIOLUIHOM
ynpy2ou Cpeloil, KoTopass HE MOXKET CMeIIaThCsi camMa B ce0e Kak Obl
MEPEMEIINBASCH MMOJO00HO BOJE WM BO3AYXY, TO BCE €€ NBIKCHHS MOTYT
OBITE MOAbKO 601HOGLIMU. VI3BECTHAs HAM W3 SKCIEPUMEHTOB OTPOMHAS
CKOPOCTh CBETa CBHJIETEILCTBYET TaKXKe O TOM, YTO 3Ta cpena obadaem
ocpomnou ynpyeocmwto. lloaTomy €€ moOKajdbHbIE YIPYTHE CMEIICHUS
OTHOCUTEJIBHO  TOJIOKEHHUSI ~ paBHOBECHS  MOTYT  OBITh  KpaifHe
HE3HAUYUTETbHBIMHU.

CeronHst Mbl yXe€ JOBOJBHO YETKO OCO3HAaEéM, YTO aOCOJIOTHO BCE
NPUPOAHBIC JBWKEHUS 6 CB0ell OCHO8e COCMOosAm W3 HEKOTOPHIX
MUKpOABWKEHMA. OHM  BHayajge M CO3JAIOT  DJIEMEHTAapHbIC
MUKPOCTPYKTYPHI ~ BOJHOBBIX  JIBIDKCHHM, a  Jajlee W3  HUX
camoopzanuzytomcs Bc€ 06oiee U 0ojiee CIOXKHBIE 80IHOBble CIMPYKMYDbL.
[Ipu 3TOM Ype3BBIUAHHO BaKHO OCO3HATH UMEHHO TO, YTO aOCOIOTHO BCE
AJIIEMEHTAPHBIE MUKPOOSUJICeHUsi YK€ W3HA4YalIbHO cCyujecmeyiom B
MUpOBOM cybOcTpare (3pupe) B HEKOTOPOM OMNPEETEHHOM KOJUYECTBE U
HE MOTYT HH POXIAThCS CaMOCTOATENbHO, HHU uc4e3arb. OHH C
HEOOXOJMMOCTBIO JOJDKHBI COXpaHAThCSA. CleaoBaTeNbHO, OHH MOTYT
JUIIh B3aWUMHO TIEPEPACTIPEACISITECS MEXAY pPa3HBIMU (U3UUICCKUMU
oOBeKTaMu. 371eCh MOXKHO BCIIOMHUTH 3aMedarelnibHbie cioBa ®. DHrenbca:
«JIBIDKEHHE HE MOXET OBITh CO37]aHO0, OHO MOXET OBITh TOJIBKO
MIEPEHECEHOY.

NMeHHO 3TO W JIeKUT B OCHOBE OJHOrO0 W3 (PyHIaMEHTaJbHBIX
MIPUHITUTIOB (PU3UKHU — MPUHIINATIA CYTICPIIO3UITNH BOJHOBBIX JIBHKEHUH.

MbI ¢ HEOOXOAUMOCTHIO TMPUXOAUM K BBIBOAY O TOM, 4TO B 3dupe
JOJDKHBI CYIIIECTBOBATH HEKOTOPBIC MepsuyHble BOTHOBBIC OOBEKTHI. MBI
MOXeM  Ha3BaTh WX  6030)dcoenusmu  dpupa. OHU  SABIAIOTCS
OCIWJUIATOPAMH BTOPUYHBIX BOJHOBBIX IMPOLECCOB (BO3MYIIEHHI). A
9TOOBI CAMOCOXPAHATHCS, BO30YKICHUS C HEOOXOMMOCTBIO JIOJKHBI OBITh
HEKOTOPBIMU 6UXpesbiMY BOJIHOBBIMU CTPYKTypamu. BTopUuYHBIE BOJIHBI
WHIYIUPYIOTCS TICPBBIYHBIMH BOJHAMHU W JIajiee PaclpoCTPaHSIOTCS OT
HUX. VI MBI JOJDKHBI YACHUTH ce0e umo 3TO JOHKHO O3HAa4aTh KOHKPETHO
busnuecku.

Tak kak mNEpBUYHBIE BOJHBI (6030VJicOeHUs) HE MOTYT pPeajbHO
nopodicoams HUKAKUX HOBbIX IABWKEHUHN, TO UHOYYUPOBAHUE BTOPUIHBIX
BOJIH  KOHKPETHO  JOJDKHO  O3Ha4aTh  crledymwomee.  BuxpeBoe
(JTOKaJIM30BaHHOE) BOJIHOBOE JIBUYKECHUE MePBUYHOMN BOJIHBI,
B3aMMOJIEUCTBYA C OKpYyXarolmuM e€ 3(pupom, yxke peanbHO 3aroJTHEHHBIM



Kak ©Obl XaOTHMYECKUM JIBJKEHHUEM JJIEMEHTapHbIX MHUKPOBHXpEH,
IOCJIEIOBATENbHO BBICTpAUBAET (cmpykmypupyem) UX IBUXKEHHE B BUJE
suxpesvlx BTOPHUYHBIX BONH. CTpyKTypa [ABIDKEHHS OJTHUX BOJH,
€CTECTBEHHO, 3aBUCUT OT CTPYKTYphl BOJH MEPBUYHBIX. DTOT MPOLECC
UHAYLHUPYETCS (pacupOoCTpaHseTCsl) OT MEPBUYHBIX BOJIH, 3aIIOJIHSS COOOK0
npocTpancTBO ddupa. Ha HEKOTOpOM paccTOSHUM OT OCHUIUIATOpa
(BO30yXIleHUs1) BTOPUYHBIE BOJIHBI 6CMYnaiom B CYNEPHO3ULUIO CO
MHOKECTBOM BTOPUYHBIX BOJH OT JPYTUX YAQJIEHHBIX OCHMILIATOPOB U
IBUKEHHE 3(Hpa CHOBa CTAHOBUTCS KaK Obl XaOTHYHbIM. B »TOM n
3aKJI04aeTcsl (U3NYECKUH NPOLECC 3aTyXaHUs BTOPUYHBIX BOJIH IPU MX
ylaJeHUH OT CBOMX MEPBUYHBIX BOJH. M 37€Ch BaXKHO TO, YTO CaMo
MUKPOJIBHKEHUE B dpupe Huxozoa ne 3amyxaem (He ucuesaet). [loatomy B
a¢upe ¢ HEOOXOAMMOCTBIO CYIIECTBYET TO, YTO MBI Ha3bIBAEM OdBIEHUEM.
A yxe ono u npuoaém 3¢upy ynpyroctb. PazMepHOCTb JaBIE€HUs CPE/bl

H Ke-M Ke
(paBHO HamNpsDKEHUsA) — = = U TNOpPHUBOJAUT HAc K
M

2 C€K2 '.M2 C€K2 M

pPa3MEpHOCTH MOAYJS YOPYrocTu 3ToM cpeabl. Ho, ¢ Apyroil cTOpoHBI,

MZ Cel('2 : .M2 CeKz : MS M

JIPYTOM Cpejibl, BHIPAXKAET COOOU U YOenIbHYI0 IHEP2OHACHIUeHHOCTb dYPUpa
(cpenpl).
VYoke U3 KIacCu4eckor (PU3MKKM MBI 3HAEM, UYTO €CIIM HEKOTOPBIM 00bEM

H K2 M Ke- M orC o
_A4 —. To ecTtp nmaBneHme >¢pupa, Kak U JIIO0O0H

MOJICKYJISIPHOM CpEIbl HAXOAMUTCA IMOJ JABJICHUEM, TO B HEM 3aKIIOYEHA,
Kak Mbl CUMTAeM, nomenyuanvHas dHeprust E, =PV, rae: P — naBnenue

cpensl, a V — e€ o0béM. Ho aTa sHeprus 6 ceoeii ocHose sBnseTcs
KMHETHYECKOU 1 00YCIIOBIICHA IBIXKCHHEM MOJIEKYJT cpefibl. TOYHO Tak ke
naBieHue B 3QUPE 00YC106/1eHO €0 BUXPEBBIMU MHUKPOJBIKEHHsMU. U
UMEHHO KHHETHYECKas DHEPTUsl dTUX MHUKPOIBIIKEHUH JIGKUT B OCHOBE
J100bIX BUJIOB DHEPTUHU, C KOTOPHIMU MBI CTaJKuBaeMcs. [1o3ToMy MBI H
JOJDKHBI, B KOHCYHOM CYETE, OOBSICHUTH BCE NPHUPOJHBIC SBICHUS UYepe3
DJIEMEHTApHBIE BHUXPEBbIE MUKPOABMKECHHUS, dYepe3 UX BOJHOBBIC
CTPYKTYDBHL.

DneMeHTapHbIe yapyrue CMPYKmMypHble (YopsiiOueHHBIE )
MUKpPOABMKEHUST dhuUpa 0OMeHusaromcs MEKIy COo00W HMITYIbCaMH,
U3MCHSSI TIPH 3TOM M CBOIO OPHCHTAIMIO B MpocTpaHcTBe. CKOpPOCTh
nepeaaun (MEPEOPUEHTUPOBAHUA) YIPYTUX HMITYJIbCOB OOYCIOBIMBAET
CKOPOCTh PacHpoCTpaHEHUs] B MPOCTPAHCTBE KaK IIEPBHYHBIX, TaK M
BTOPUYHBIX BOJHOBBIX MPOIIECCOB. A YK€ WX CKOPOCTH JIeKaT B OCHOBE
pPacpOCTPAHEHHUS BCEX IPYTUX B3aUMOJICUCTBUM B PUPOJIE.
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Jlanee, MBI MOJDKHBI TaKXe OCO3HAaTh, YTO KaXKIbli KyOMYeCKHid
caHTUMETp dbupa codepoicum B ce0€ 00OHO U MO dice KOTUIECTBO YHEPTUH.
DT0 ciemyeT W3 TOTO, 4TO, 00Jajasi ympyrocThbio, SHEPTUS HENPEPHIBHO
CTPEMHTCSI K CAMOCOXPAHEHUN0 CBOETO AMHAMHUYECKOTO PAaBHOBECHS IIO
BCEMY 3aHUMaeMoMy O0O0BEéMY. B pasmudHbIX CTPYKTypax BOJHOBOTO
JBIDKEHUS d(PUpa 3Ta SHEPTUS JUIITL U3MEHSET C80I0 (hOpMY NPOABIEHUS.
MIMeHHO C O3TUM CBsI3aHA W camoopeanuzayusi JBWKEHUA dupa B
pasnu4YHbIe CTPYKTypHBIe (opmbl. M Tak Kak 3Ta caMOOpraHH3aIlvsl
CTPYKTYpHOTO JBIDKEHHUS JIMIIb WM3MEHSET CBOM (OPMBI TpH HX
B3aMMOJICHCTBHH, TO 3TO C HEOOXOIMUMOCTBIO OOJNCHO O3HAYAMb, UYTO
paznu4Hbie (OPMBI TPOSBIICHUS SHEPTUA B TPHUPOJAC BIICIOM JTODKHBI
camocoxpausmocsi. TO €CTh BIIEIOM COXPAHSACTCS KOJUYECTBO YHCTO
KHHETHYECKOW  DHEPTrUH,  KOJHMYECTBO  TOTCHIMAIBHOHW  DHEPTUH,
KOJIMYECTBO MAarHUTHOM YHEPTUU U deKTpudeckoil. Ecnu rae-nmubo 6ananc
ATUX SHEPTUN HAPYIIAETCs, TO ATO Cpasy K€ npusooum K pa3pylICHUSIM
(mepeopueHTUPOBKE) OAHUX CTPYKTYP JABUKEHUS U K 00pa30BaHUIO JIPYTUX
cTpykTyp. Tem cambiM mpupoaa Bc€ BpeMsi coxpausem B cebe HEKOTOPOe
TUHAMAYECKOE pABHOBECHE, JOIyCKas, OYEBHIHO, JHIIb HEKOTOPHIS
HE3HAUNUTEIbHBIC JIoKAIbHble (aykmyayuu B HEM. BeposTHee Bcero, 4to
9TO U JISKHUT B OCHOBE OMCYymMCcmaus B IPUPOIE )KECTKOTO TETCPMUHNA3ZMA.

W3 TONbKO YTO CKa3aHHOTO aBTOMAaTUYECKU BBITEKAET, YTO IJIOTHOCTH
sdupa (ke/m°) BO BCEX €ro 4acTsIX IPAKTHUCCKH 0OHA U ma dce. A 910, B
CBOIO OYepe/lb, 03HAYAET, UTO JaKe TaM, re dPUpP HAXOAUTCS B COCTOSTHUH
bu3nUecKoro Bakyyma, €ro odwas niomuHocms HUKAK HE MEHBIIE, YeM,
HaIpuMep, B MPOTOHAX. boyiee Toro, OHa 3HauumenbHO BHIIIE.

Jlokanu3oBaHHbIE MHKPOBO3OYXAEHUS Macchl B 0OmEed macce
MHUPOBOTO 3hUpa yXKe U SBJISIOTCSA 3a4aTKAMU 6eu/eCmEeHH Ol MacChl, TaK
KaKk HMMCEHHO W3 TaKuX €€ MHKPOABIKCHUH W CTPYKTYpHPYETCs
MOCJICIOBATEIbHO TO, YTO MBI Ha3bIBacM eeujecmeom. Ho MUKpPOBUXPH,
obpazyowue >JIEMEHTaApHBIC YaCTHUIIBI, 68030VJicOaiom IWIb HUYMONCHO
MAYIo 4acmov NIOMHOCMU OT OOIEH IUIOTHOCTH 3¢Uupa, KOTOPYIO OH
UMeeT B 00bEME UX JIOKAIM3AIIHH.

CchUIKa.

1. A.K. FOxumen. D¢up u ero ITMHaAMUYECKOE CAMOIBUKECHHE.
http://new-idea.kulichki.net/pubfiles/200204204545.pdf
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