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
MaTepUalibHbId CyOcTpar sBIsIETCS CpeAo P € a J1 HIEepbIBHOM
(crtomrHOM, K O H T U H y)A JiesH OH@Ir peajJbHOro aHajgora B
Kiaccuyeckor ¢usuke. Bece gusznueckre 00bEKThl MPUPOABI, HAUUHAS OT
AJIIEMEHTAPHBIX YaCTHUIl M JO KOCMUYECKUX Teld, H € HIHpaIC 8 bryl
cpelny, a SBISIOTCS  HEKOTOPHIMH  YIOPSAOYCHHBIMH (PO P MAa M U
MOCTPOEHHBIMU U3 B U X P € BCbMXU P ®B1GJ/HHO B bIX €T Y K TY P
nBrokeHust. Oco3HaHue 3TOro TpeOyeT paJuKaaibHONW MEPECTPOUKU HAIIETO
HAYyYHOTO MBIIIJICHHUS, YTO TOTpeOyeT U OmpeneiaéHHBIX yMCTBEHHBIX
YCUIMHA, OCOOEHHO 10 dYacTh aOcTparwpoBaHus oT Ha b6 /1 gae Mo
PEaIbHOCTH.

Mpbl no3HaéM MHp BHaudaje 4yepe3 Hallld OpraHbl YyBCTB, & MOTOM M C
HIOMOIIBIO PA3IMYHBIX MpuOOpoB. Hame 6 M 0 N1 O I U YCBH@IKED €
npucrnocabIuBaeT HaC BUJETh OKPYXaOIMK MUp H € T AKKKV/OM eCTb
caM 10 cebe, a B HeKOTOpoi Y 4 O O misoHdmiero Bocpustust Gopme. U
MBI HACTOJIBKO TMPHUBBIKAEM K 3TOMY, YTO HAIlle CO3HAHHE JaK€ HAUMHAET
IPOTUBUTHCS KaKOMY-THOO IPYroMy €ro HOHHMAaHHI0O U BOCIPHSITHIO.
OpHako yXe MBICIUTENN JAPEBHOCTH, M bIT @ 4 C b , B K&K AKR b
NEHCTBUTENLHO YCTPOECH MUp, CTaJM 3aMeyaTb M P O T U B QuPKEyHMTeMA
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
NPOTMWB O [X@Y UTD MBI BUIUM H YTO BpOJEe Obl MOHMMAIHU [0
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
abcTpaKkKTHbE (U3 VU IOIKKHEL UM 0 JEOLBIO
MaTeMaTHKH, COTJIacysl ¢ OmbITOM. Ilpu 3ToM MW Hamm Ma T eMa T N Y e C K U €
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
H e X OpfctrddaTbCsi C IPUBBIYHBIM JJII HAac MbIIUIEHHEM. Bmecto
TOro, 4ToObl U 3 M € HcBOE bublluieHue M O [ N p wBiEHIid, Wbl
IBITaeMCsl TIPUCTIOCOOUTH, C & MY M oAl Pradid BOCTIpUSITHE MHUpPA 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.

Wneanmu3upyst CBOM yxke Jake H €  (PUN 3 U Hu@adoKalicepakTHBIC
MaTeMaT N uvemenk N @Budeckux SBJICHHA W METOABl HX
MaTeMaTHYeCKOi 00pabOTKH, MBI B psijic ciyyacB , O BO A MM U X. [ O ab
Hampumep, Mel M P U 4 Y M@ETUpakTHYI0O Ma T € Ma T U MOZHMEBY 0
Bonbmioro B3pbiBa, siKOOBI moponauBiero BceleHHy0 (GakTHUeCKu U3
MaTeMaTUYECKOW TOUKH, IPUAYMaIU KBAPKU U MHOTOE JAPYTOE.

Ha ocHOBE ONBITHBIX JAHHBIX MBI  IOCTPOWJIA  MPOCTYIO
MaTeMaTUYECKYH0  MOJENb  B3aUMOJCUCTBUA Y C J1 O B MOUYBYHBIX
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
O TOM, a 4TO ke PN 3 N Y ipEdalsicT coO0W IIEKTPUUCCKHUI 3apsia 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 MMEET CIIMH, YTO TOBOPUT O €ro B P a LU eBOKpyH
HEKOTOPOU OCH. DTO YK€ B ONPEACIEHHOM Mepe M O J1 A P VoIBRRIp®HT
BJIOJIb HAMPABJICHUS CIIMHA U €ro T0JIe y)Ke MO3TOMy H € MO X € THa O bl T b
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
H a youesbinuienue T P € 6 yepwrd3Hoil koppekTupoBkH. Ho MBI, cO BCE
OOJILIIMMM  3aTpaTaMu JOObIBasi HOBBIC HEIMOHATHBIE HaM OIBITHBIC
JIaHHBIE, BCEKE M bIT @ € MC A  BXTBWWOABYIdeds «JI0XKE» HAIIETO
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.

[pyroil anbTepHaTUBBI ’TOMY NPOCTO HET. M HUKakue Ma T € Ma T M Y € C K U €
a0bcTpakuuu Hac He cnacyT. Hajo meITaThCsl MOHATh (PU3HUECKUE SBICHUS
yepesux P 3 MyeckKkume, a H eogama Hoecnpa@m dsene C K U €
dbuznyeckrue MOJACIM Mbl JO/DKHBI Ha OCHOBE OSKCIEPUMEHTAIBHBIX
)IaHHLIX,FJIy6OKOOCMbICﬂVLB'ﬂlIﬂ(eI/II/BXMeHFIﬂ 7 CuBepuweH
CBO€ HAyYHOE MBIIICHHUE.

Camoe N e p Bwroe HaM HeoOXoauMO O C 3 H, @10 bro, 4To cam
cyoctpaTt Marepuu (3¢up) obnagaet Mmaccoi. OHa SBISETCS €T0 peaTbHBIM
MaTepUaibHbIM W YHMCTO (hU3MYECKUM BoIulomieHueM. Bcs macca adupa



HENPEPLIBHO Ha X O AU T C A B (upmpBemmaK €EHCUT Vb cnocob
cylecTBoBaHus Matepun). Ho Tak kak a¢up sBisercs P € a JICHIBIHOM

y N p Yy dpanddi, KoTopas HE MOXET CMeIaTbcs cama B cebe Kak Obl
MEPEMEIINBASCH MMOJO00HO BOJE WM BO3AYXY, TO BCE €€ NBIKCHHS MOTYT

ObITb T O /1 b K O B OUBHECOHBALHAMMI3 SKCIIEPUMEHTOB OrPOMHAst

CKOpPOCTh CBETa CBHJIETCILCTBYET TAKXKe O TOM, YTo 3Ta cpera 0O 6 na gaeT

Of POMHOW y. MIpayomyO 6€ TIAKIObHBIE YIOPYTHE CMEIICHUS
OTHOCUTEJIBHO  TOJIOKEHHUSI ~ paBHOBECHS  MOTYT  OBITh  KpaifHe

HE3HAYNUTEIIbHBIMHU.
CerogHss Mbl yXe JOBOJBHO YETKO OCO3HAEM, YTO aOCOJIOTHO BCE

IIPUPOJIHBIE JBWKCHHUS B cBoem OCHOIBEHEKOWIE T O A T

MUKpOABWKEHMA. OHM  BHayajge M CO3JAIOT  DJIEMEHTAapHbIC

MUKPOCTPYKTYPhl ~ BOJIHOBBIX  JBIDKCHHMM, a  Jajnee U3  HHX
CaMoOOpT aHBKDYIde 1 Gosice cllokHBIE B O THO B ble CTPYKT)Y
[Ipu 3TOM Ype3BBIUAHHO BaKHO OCO3HATH UMEHHO TO, YTO aOCOIOTHO BCE
DJIEMEHTapHble MW K P O [ B U y«€ HubH&JaipbHO C Y LLe C T BBY 1OT
MUpOBOM cybOcTpare (3pupe) B HEKOTOPOM OMNPEETEHHOM KOJUYECTBE U
HE MOTYT HH POXJIAThCS CaMOCTOSTENIbHO, HHU wucue3aTb. OHU C
HEOOXOJIMMOCTBIO JIOJDKHBI CcoXpaHAThcs. (ClenoBaTelbHO, OHM MOTYT
JUIIbL B3aUMHO TEPEpaCTpPE/IeNATbCS MEXKIY PpPa3HbIMU (PU3HYECKUMHU
oOBeKTaMu. 371eCh MOXKHO BCIIOMHUTH 3aMedarelnibHbie cioBa ®. DHrenbca:
«JIBIDKEHHE HE MOXET OBITh CO37]aHO0, OHO MOXET OBITh TOJIBKO
MIEPEHECEHO.

NMeHHO 3TO W JIeKUT B OCHOBE OJHOrO0 W3 (PyHIaMEHTaJbHBIX
MPUHLIUNOB (PU3UKU — MIPUHIINUIA CYTIEPIIO3UIIMNA BOJHOBBIX JBUKEHUM.

Mpb1 ¢ HEOOXOIUMOCTBIO MPUXOJUM K BBIBOJY O TOM, 4TO B 3dupe
JIOJDKHBI CYIIECTBOBaTh HEKOTOpHIE M € P B N BomHGBEE 00BEKTHI. MBI
MOXXEM Ha3BaTh HX B 03 Oy XA e Bdmpa.M IDHN ~ SBISIOTCS
OCIWJUIATOPAMH BTOPUYHBIX BOJHOBBIX IMPOLECCOB (BO3MYIIEHHI). A
4TOOBI CAMOCOXPAHATHCS, BO30YKIEHUS C HEOOXOAMMOCTBIO JOKHBI OBIThH
HEKOTOPHIMU B N X P € BOHHMBHIMU CTPYKTypamu. BTopuuYHBIE BOJIHBI
WHIYIUPYIOTCS TIEPBBIYHBIMU BOJIHAMU W Jajiee paclpoCTPaHSIOTCS OT
HUX. I MBI JOJDKHBI YSICHUTH ceOe YU T OTO JOJDKHO O3HA4aTh KOHKPETHO
busnuecku.

Tak kak mnepBUYHbIE BOJHBI (B O 3 O Y X)[4 HS HMOTHT peaabHO
MO P O X OHAKRKEX H O B HBM)KEHHMH, TO U H A4 Y U W P EXOPHBIHHIN €
BOJH  KOHKPETHO  JOJDKHO  O3HauaTh  ciedywpomiee.  Buxpepoe
(JTOKaJIM30BaHHOE) BOJIHOBOE JIBUYKECHUE MePBUYHOMN BOJIHBI,
B3aUMOJICHCTBYSI C OKpYKaromuM €€ 3(pupoM, yke peaabHO 3aroJTHEHHBIM
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K aK PaBTUYECKUM  JIBIDKCHHEM  JJICMEHTApHBIX  MHKPOBUXPEH,
MOCJIEIOBAaTEIBHO BhICTpauBaeT (C T P Y K T Y Pux QBYDKEHUE B BUJE

B U X P e Brépxunbix BoiH. CTpyKTypa HOBWKCHHS O3THUX  BOJIH,
€CTECTBEHHO, 3aBUCUT OT CTPYKTYphl BOJH MEPBUYHBIX. DTOT MPOLECC
UHAYLHUPYETCS (pacupOoCTpaHseTCsl) OT MEPBUYHBIX BOJIH, 3aIIOJIHSS COOOK0
npocTpancTBO ddupa. Ha HEKOTOpOM paccTOSHUM OT OCHUIUIATOpa
(BO30Yy>KIIeHUs1) BTOPUYHBIE BOJHBI B C T Y M & KCYHEPIO3ZUIMIO CO
MHO>KECTBOM BTOPHUYHBIX BOJH OT JAPYTUX YJAJIEHHBIX OCHUIUISITOPOB U
JBIDKEHUE 3(]upa CHOBA CTAaHOBUTCS Kak Obl XaoTWYHBIM. B 3TOM U
3aKiIrovaeTcsl (PU3MYECKUi Tpoliecc 3aTyXaHUsi BTOPUYHBIX BOJIH MPHU UX
ylaJeHUH OT CBOMX MEPBUYHBIX BOJH. M 37€Ch BaXKHO TO, YTO CaMo
MUKpoABMXKEeHUE Badupe H U K O T A a H €He wcwe3aey).Nlevony B

aupe ¢ HeOOXOUMOCTBIO CYIIIECTBYET TO, YTO Mbl Ha3biBaeM [, & B T € H N € M
Ayxe OHO U Mpupylyapgrdcts. PazmepHocTh AaBieHUs Cpeabl

K KT

P oo bR cdas 1 TPHBOIMT Hac K
pa3MepHOCTH MOJIYJsl YIpyroctu 3Tod cpeasl. Ho, ¢ npyroil cTOpoHsI,

H kv _ ki@ _ Ax
W cedmw cédn W
JIPYTOM Cpejibl, BhIpaKaeT coboi uy A, € Nb HY 0 3 H e p rapupa C bl LLLe H |
(cpenpl).

VYoke U3 KIacCu4eckor (PU3MKKM MBI 3HAEM, UYTO €CIIM HEKOTOPBIM 00bEM

(paBHO  HAMpPsHKEHUS)

. To ectb maBneHue s¢upa, Kak U JHOOOM

MOJICKYJISIPHOM CpEIbl HAXOAMUTCA IMOJ JABJICHUEM, TO B HEM 3aKIIOYEHA,
KaK MbI cuuTaem, M O T € H U U @dpmisH B A= PV, roe: P — naBnenue

cpenpl, a V — eé 00bémM. Ho osta sHepruss BE  C B O € I sBI@cCcH O B €
KUHETUYECKOW U 00yCIIOBIIEHA BMKEHUEM MOJIEKYJ cpefibl. TOYHO Tak ke
naByieHue B 3¢upe 0 6 Y C J1 0cBO/BEXPLELIMU MHUKPOJIBMKCHUAMU. U
MMEHHO KMHETHYECKasi PHEPrusl 3TUX MUKPOJBUKEHUN JIEKUT B OCHOBE

N 10 6 BWOB PHEPTUH, C KOTOPBIMH MbI CTalKkuBaeMcs. [103ToMy MbI U
JOJKHBI, B KOHEYHOM CYETE, OOBSICHUTh BCE NMPHUPOAHBIC SIBJICHUS YEpe3
AJIIEMEHTAPHBIE BHUXPEBbIE MHUKDOABMKEHHUS, 4YE€pe3 UX BOJIHOBBIE
CTPYKTYDBL.

DneMeHTapHbIe yIpyTHe CTPYKTY P @@ ioucHHbIC)
MHUKPOJABIKEHUST 3hupa O 6 M€ H N B MHKIyC cBO0H HMITyJIbCaAMH,
U3MEHsSl MPU ATOM M CBOIO OpHEHTalMI0 B MpocTpaHcTBe. CKOpPOCTh
nepenaun (MEpEeOPUEHTUPOBAHUSA) YIPYTUX HMITYJIbCOB OOYCIOBIMBAET
CKOPOCTb pPacHpoOCTpaHEHUsi B MPOCTPAHCTBE KaK IEPBUYHBIX, TaK H
BTOPHYHBIX BOJHOBBIX IPOLIECCOB. A YK€ HUX CKOPOCTH JIEKAaT B OCHOBE
pPacpOCTPAHEHHUS BCEX IPYTUX B3aUMOJICUCTBUM B PUPOJIE.
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Jlanee, MBI MOJDKHBI TaKXe OCO3HAaTh, YTO KaXKIbli KyOMYeCKHid
caHTUMETp 2¢upa C O [, € PBKCOT O A, H O U KOTIKMOIECTHO®HEPTUH.
OTO0 crnemyeT W3 TOro, 4to, o0janas ympyrocThlo, SHEPTUsl HEIMPEPBHIBHO
CTpeMHTCsI K C & M O C CHXVPHOROKr€ AMHAMUYECKOTO PAaBHOBECHS IIO
BCEMY 3aHUMaeMoMy O0O0BEéMY. B pasmudHbIX CTPYKTypax BOJHOBOTO
JBYOKCHHS 2(HUpa 3Ta SHEPTHUS JIMIIb U3MCHICT C B 0 0 (PO P MY
MMeHHO ¢ 3TUM CBs3aHa W C & MO O P I a HBRHML, WdApa B
pasnu4YHbIe CTPYKTypHBIe (opmbl. M Tak Kak 3Ta caMOOpraHH3aIlvsl
CTPYKTYpHOTO JBIDKEHHUS JIMIIb WM3MEHSET CBOM (OPMBI TpH HX

NposBI/S

B3aI/IM0I[CI‘/IICTBI/II/I, TO 9TO C HCO6XOI{I/IMOCTBIO OO N1TXHDO O,3udoa 4 a T b

paznu4Hbie (OPMBI TPOSBIICHUS SHEPTUA B TPHUPOJAC BIICIOM JTODKHBI
CaMOC O X p.adld ®clrbb KIIEAOM COXPAHACTCA KOJIUYECTBO YHUCTO
KMHETUYECKOM  SHEPruH,  KOJWYECTBO  MMOTCHIHAIBHOM  DHEPruw,
KOJIMYECTBO MAarHUTHOM YHEPTUU U deKTpudeckoil. Ecnu rae-nmubo 6ananc
ATUX SHEPTrUi HAPYIIAETCsA, TO 3TO cpaszy ke M P U B OKApMBAYIICHUSM
(mepeopueHTUPOBKE) OAHUX CTPYKTYP JABUKEHUS U K 00pa30BaHUIO JIPYTUX
cTpykTyp. Tem cambiM mpuponaa Bc€ BpeMsi C O X P a B c80e AeKoTopoe
JUHAMUYECKOE pAaBHOBECHE, JOIyCKas, OYEBHMJIHO, JHIIb HEKOTOpPbIE
HE3HAYUTENbHEIE /1 O K a N @) A Wil T yrankMa BeposaTHee Bcero, uTo
3TO U JIEKHUT B OCHOBE O T C Y T CEBIBupose )KECTKOro I€TEPMUHN3MA.
N3 TOABKO YTO CKa3aHHOTO aBTOMATUYECKH BBITEKAET, UYTO IJIOTHOCTH

sdupa (K T J) BO Bcex ero 4acTsixX MPakTHYecKH O [, H @ W . AT5@0, BX €

CBOIO OYEpE/lb, 03HAUAET, UTO J1aXKe TaM, I7ie 3(HUp HAXOAUTCS B COCTOSHUU
(u3ruecKoro Bakyyma, ero O O LW d@ 9 O T H OIMKEAK Bic MCHbIIE, YeM,
HaIpumep, B MpoToHax. boyee Toro,oHa 3 H a Y W M BBILIE.

Jlokanu3oBaHHbIE MHKPOBO3OYXAEHUS Macchl B 0OmEed macce
MHPOBOTO 3(Upa yKe U SBISIOTCS 3a4aTkaMu B € L, e C T BMacebl Ta
KaKk HMMEHHO U3 TakuxX €€ MHUKPOABIKEHUH U CTPYKTypUpyercs
NoCIeI0BAaTEIbHO TO, YTO MBI Ha3biBaeM B € Lie C .THD oumkpoBuxpu,

0 6 p a3 y3Ioaugh@pHbIC YacTUIBl, B 0 3 O Y X ApAmKOA M 4 T O X H O

Ma/nWecCc TIH O T H T d0Miell MIoTHOCTH 3¢upa, KOTOPYIO OH
MMEeT B 00bEME UX JIOKAJIU3AIUH.

CchUIKa.

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