OTKpBbITHIE U 3AKPbITHIE CUCTEMBI.
MeTtonoJiorus «/dexyxkumm»

I[a.nee B KBAAPATHBIX paMKaX — HUTATbI U3 BbLILICYIIOMSAHYTOI'0 10KJIa1a [2].

Memoodonocuueckue npeumyuiecmea mepmMoOUHAMUKU U IHEP2OOUHAMUKU
Ilamuoecamunemnuti onvlm u3yyeHus U NPenooasaHus mepMoOUHAMUKY NO380J1em MHe
8bloeUms U 0003HAUUMb Clledyioujue 00CMOUHCMBA MEPMOOUHAMUYECKO20 MeMmOoda:

(xoTopomy YBakaemblid J[OKITaquuK OTBOJUT BEAYILYIO POJIb B JATbHEHIIEM Pa3sBUTHU (PH3UKU
BOOOIIIE, KaK 3TO cielyeT U3 Ha3BaHMs JOKIazia

3.1. Omkaz mepmoOuHamuky om UCNOIBL30BAHUS MOOEIbHLIX NPeOCMABIeHUll O
MUKPOCMPYKMYpe 8euecmsed U Mexanuzme npoyeccos.

[Ipoctute, HO Beapb 3TO Kak pa3 mno3uuus IlyaHkape, koTopas mpHBela €ro K
noTpsiceHUI0? (CM. BBIIIIE).

Ho nuuero... Jlanpiie BBISICHUTCS, YTO 3TOM «MENOYEBKOW» (KOHKPETHBIE MPOOJIEMBI)
JOJKHBI 3aHUMATbCsSl MCCIIEOBATEeM KOHKPETHBIX BOMpocoB (Hmxke m. 3.1.6). A Hame aeno
(«1mapckoe») — ykazaTth UM IyTh BO THME...

3.1.6. Duepeoounamuka OONONHAEM OSMOM HPUHYUN OMKA30M U OMm 2unomes u
HOCMYNIaMoE 6 OCHOBAHUAX MeOpuUU (8 omauyue om meopuu HeoOPaAMUMbBIX NPOYECCOs),
O00nycKas ux npumeHeHue JUUWL HA 3AKTIOYUMETbHOU CMAOUU UCCIe008aHUS KOHKPEMHOU
cucmemul.

W, nakonert, BOT 3T0T m.3.2 — 3T0 PyHIamMeHTaIbHO, BaTcoH, kak cka3ain Ob1 L. Xommc.

3.2. Hccneoosanue cucmem Kak yenoco. B mepmoounamuxe 3mo 00CMuUeanioch
bnazodapsi pasHogecuro, 6 OSHEPLOOUHAMUKE — DPACCMOMPEHUI0 8 Kayecmee o00vekma
UCCNIe008AHUA  U3OIUPOBAHHBIX _cucmeM 6nioms 00 Bceenennoul 6 wyenom kax ecell
COBOKYNHOCIMU  83AUMOOCUCMBYIOWUX  (83AUMHO  OBUICYWUXCS) MAMEPUATbHBIX 00bEKMO8.
Umenno 0ns makux cucmem u 0wl CHOPMYIUPOBAHbI 8Ce 3AKOHbI COXpaHeHus. B
UBONUPOBAHHBIX CUCEMAX 8ce npoyeccyl U 6cs dnepeuss U aensiomes 6HympenHumu, a NOHAmus
BHeWHUX nouell u eHeuwnell snepeuu E, eé nepenoca uepes epanuysl cucmemol, eHewnell pabomol
— UBTUWHUMU.

3akoHbl coXpaHeHHMs (BCero — JHepPruM, ABM:KeHHS, BelleCTBA...) CIPaBeUINBbI
TOJIBKO ns1 M30J1MPOBAHHBIX cHcTeM!

3.3.  JeoykmusHvlii MmemoO  ucciedoganus —(om  obwe2o K  4acmHOMY) U
peromenonocuteckuil (OCHOBAHHBIL MOILKO HA ONbIMeE) XapaxKmep meopuu.

Mpsl yxe 3HaeM, 4TO «IeIYKTUBHBIH METOI» MOXET OBITh M XOpOII C TOYKU 3pEHUs
MeJarorTuku. A B HayYHOM UCCIEOBAaHUM YYEHOMY HEM3BECTHBI 3apaHee Bce (a TO U Jaxe
4yacTh) CBOMcTBa W mapameTpbl («cBsizm») Cucrtembl. Kakum ke oOpa3oMm BooOIe MOXKHO
pean30BaTh Tak HA3bIBAEMBIM «CHUCTEMHBIH MOIX01»?




HawubOoutee sipko 3TOT mapajokc «HEMOHUMAHHS» MPOSIBUIICSA B KoHIle Jlokiama B oTBETE
Ha BOINPOC O HEAIEKTPOMArHUTHOW MpHUpOJAE cBeTa (MOMEIIeH BbIlIe). TaBrosiorus ObLia
oOHapyXeHa «B JBa XOJ1a».

Bonpoc [loxknaduuxy

AB. Mooiceme nu 6vl onpedenums NOHAMUS «INEKMPOMASHUMHASL U HEILEKMPOMASHUMHASL NPUpooay (4e2o0-mo?
. Mot yoice 0asHbIM-0a8HO YOCOUNUCH, YO ONbIMHBIM RYMeEM, K020 Mbl pasiuidaem 00UH npoyecc om opy2ozo,
Mbl npubezaem K eOUHCIMBEHHOMY COCODY — Mbl UeM, KaK IKPAHUPYemcs mo uiu uHoe e3aumooelicmeue. B ciyuae
INEKMPOMACHEMUIMA Mbl YOEOUNUCH, YMO eCMb dlleKmpomazhumusle sxkpansl. Ta ywacms uznyuenus, komopas
RO2NI0WAEMCA INEKMPOMAZHUMHBIMU IKPAHAMU, 60N OHA U HA3bIGACMCA INEKIMPOMAZHUMHOM... U 51 He 3HAI0
0pyz020 cnocoba (modicem Ovimo, vl npednodicume). Ta wacmo, Komopas 3awunjaemcst (SKPAruUpyemcst) opyeumu
cnocobamu, bydem nazvleamscs unave. A Kaxk unave oeHomenoro2uecKy pazoeiums g3aumooeicmeaue?

A mo, ymo 6 uznyueHuu Hem MAsHUMHOU COCMAassouell, OOKA3aHO Yaice MHOLOKPAMHO, U 8 MOM YUCie HeOA8HO
MOYHETMUMU UBMEPEHUSIMU 2PYINOT UMATbIHCKO20 uccaedosamenst bopennu, komopwii pazmecmun damyux
cunosoeo mukpockona na paccmosinuu 20 um om ceemosooa (!!!!) u ne obnapysicun (monvko auub ciedot)
Maenumno2o nois. To ecmo celiuac u ONbIMHBLIM NYMeEM YHce ROKA3AHO... A KOIUYeCcme0 dmux u3ny4eHut
HeINeKMPOMACHUMHOU NPUPOObL Yyaice O0CMUIo npumepro 15-mu (ananoe ¢ 6o03onamu) éapuanmos. Imo yoice u
OUONOAL. U MOPCUOHHbIE, U NPOY.

AB. Ho nouemy 6vt nazvigaeme smom sxpan JJTEKTPOMAIHUTHBIM? [louemy ucnonv3yiomes smu cioea?
Tlouemy sxpan — anexkmpo-macnumuwiii? Imo sice masmonocusi?!

. Ilomomy umo smo npunamo!

AB. Bcé. Bonpocos nem!

. Ho mbl dice 0ondichbl onupamucst Ha 4mo-mo...

Takum BOT 00pa3oM TOCTENEHHO BBISICHSAETCS, MMEETCS JIM HAa CaMOM Jelie Kakasi-TO
«cMbIciioBast 0a3a» B TeX WJIM UHBIX YTBEPKACHUSX, WM HAC TOHSIOT MO 3aMKHYTOMY KpYyry
OTIpEICIICHU .

Bbonee toro...

ABTOp Be€Ib MPSIMO TOBOPUT O TOM, YTO paccMarpuBaemblii uM «3CI» cnpaBeniuB
TOJIBKO pis1 n301MpoBaHHbIX cucTeM. U OH mpaB Ha Bce CTO NMPOLIEHTOB.

Ho Beas B mpupojae M30JIMPOBAHHBIX CHCTEM INMPAKTHYECKH He CYLIEeCTBYeT, eCJIH
TOJBLKO He NPHHATHI CHelUAJbHbIe Mepbl ISl HMX «u30asuum». Jlake OOBLIYHBIMH
usnyecknii MASITHUK He AABJISAETCH U30JTUPOBAHHOM CHCTEMOM.

[Ipu 5TOM NOKIAUUK TOABEPTaET ...

...pACCMOMPEHUI0 8 Kauecmee 00beKma Uccie008aHUsl U30IUPOBAHHBLE CUCHIEMbL GNILOMb
00 Bcenennotl 6 yenom Kax 8ceil COBOKYNHOCHU 83AUMOOCUCMBYIOUUX (83AUMHO OBUINCYUIUXCS)
MAmMepuarbHuIX 00beKmos.

Ho Ha xakoM OCHOBaHMHM MBI MOXEM CYUTaTh, YTO BCE OOBEKTHl HAIETO0 MHUpa —
n30JMpoBaHHbIe cucTembl? Her st aToro Hukakux ocHoBaHuil. Ha camom nene [loxmamuuk
nocTynupyer 31o. M mpu STOM yTBEepXkAaeT, 4To B €ro TeopuH (IpPEICTABJICHUAX) HET
noctynaToB v runore3!? To ecTh riIaBHBIM NOCTYNIAT BCE K€ UMEETCs?

Boeixoaut, gocTaToyHO OOBSBUTH CUCTEMY U30JIMPOBAHHOM, U MOKHO MIPUMEHSTh 3aKOH
coxpaHeHus?! A eciu ona Ha camoM zenie HE nzonuposannas? Kak 3emis co cnyrHukom? Kak
maHeTsl ¢ ConHueM? U 310 He mycThie BONpockl — JIOKJIAAYUK B JaJbHeHIIeM MOKA3bIBAET
CBOIO HECTIOCOOHOCTH NMPABHJILHO HA HUX OTBETHTb.

5.5. Jokaszan «npunyun npomueoHANpPAaAsiIeHHOCMU»  HEPABHOBECHBIX  NPOUECCO8,
ompaxcarowuti OUaIeKMmu4ecKull 3aKkoH « eOUHCMea U 60pbObL NPOMUBONONOHNCHOCEU.

DTO BUIUMO BEPHO TOJBKO, OISATH €, JUIsl HM30JIMPOBAaHHBIX cucteM. OUYeBUAHO,
HEJOCTAaTOYHO OJMH pa3 00 ATOM cKa3aTh. B OTKpBITOH cucTeMe QUIYKTyaluss MOMKeT
pacnpoCcTpaHsATLCHA, He BeTpeyasi «comporuBiieHus» ocraabHoi CPEJDBI, uyto
MOATBEPIKIAETCS OUEBUIHBIM (PAKTOM PACIPOCTPAHEHUSI CBETAa HA THMTAHTCKUE PAcCTOSHUS Oe3
W3MEHEHUS CKOPOCTH.




W, onAtk ke, 3T0O MOKET OBITh BEPHO TOJBKO Ui CILIOMIHBIX cped. s moboi Toukn
BcenenHnoii 3Toro BooOuie He HaOIOgaeTCS.

noiyvaercsi? A BOT Kak:
Bknao ynepzoounamuru 6 31eKmpoouHamuKy

Jlan HenocpeocmeenHblll 661600 0OauzKoOeucmeyrueln gopmol 3akona Kynona uz 3axomna
COXpAaHeHUsi dHepeuu: ONAMb-MAKU 018 __CHIAOUWIHBIX _cped, 20e Helb3sa 6bloeumb HuU
noneoopazywuiee meno, HU NpoOHOe meno, Hu INeKMPUYecKuul 3apad  eciu ¢ —
INEKMPUUECKUll NOMEHYUA, Pe— NIOMHOCMb JJIEKMPULecKo2o 3apsaoa atoboco 3uaka, mo Fe =
peXe= @ Vpe: E = Fe/pe = @ Vpe/pe . B makux cnyuasx npuxooumcs npubezamsp yryuce K Mooenu
CHJIOWHOU cpedbl. M mozoa y éac nomyuaemcsi ypasHeHue, COBePUIeHHO AHAIOSUYHOE 3AKOHY
Hviomona 6 6nuzkooeticmsyroujem e2o sapuanme, Ko20a 3J1eKMPUYecKoe noje OKA3bl8aAemcsl
NPONOPYUOHATILHBIM OMHOCUMETbHOMY 2PAOUEHMY HIOMHOCHU )JIEKMPUUEcKo20 3apaoa (c
KO3¢hhuyuenmom nponopyuoOHaIbHOCMU, PAGHbIM INEKMPULeCKOMY NOMEHYUATY.)

Baecrsmas Jornka!

Ho Beab mepen 3TuM cka3aHo, 4to 3apsa0B Het! To/bKko nmoJie, HHYEro Kpome MoJIA.
A moJjieo0pa3ymomuiero tejia — Her!

OTcoaa T0JbKO (M TO He M3 TEKCTAa A0KJaAa, a u3 (oHOrpamMmsl) cjieayer, YTo
MOJI0KeHHe O 3aloJIHEHHOCTH MPOCTPAHCTBA MAaTepHAJILHON cpeloil HeompeaeJMMOro
KayecTBa (3PMPOM) — 3TO «WIOTHYECKUI BBIBOJ M3 3aKOHA COXPAHEHUS] HEPrHUM»... IS
U30JIMPOBAHHOI CHCTEMBbI (IIPOCTPAHCTBEHHOI0 00beKkTa)!!!

B smom 3axone (3C3) ecmv pasnoco pooa oOononnumenvHvie nepemennvie. M
2lasHble  —  NepeMeHHble — NApaMempul — HepABHOBeCHOCMU  (napamempbl
HeoOHopoonocmu). Koeoa 6vl ux 6sodume, mo 6vl noayuaeme 603MONICHOCHb
Yucmo mamemamuyieckozo 000CHO8AHUA nonodxcenutl. Bom mna smom ece u
ocHosano (Omeemsl Ha 0NPOCHL NOCIE OOKNAOA).

[TockoabKy MBI TOBOPUM O METOJOJOTHH, TO MUMO ATOTO Mbl MPOUTH HE MOXXEM. MbI
y’Ke paHee (BbIIIE) YKa3bIBalH, YTO «YHUCTO MaTeMaTH4ecKoe 0OOCHOBaHHE» B (PU3UKE YaCTO
ObIBaeT J0KHBIM. KTO-TO cka3ani, 4to MaTemMaTuka moJo0Ha MICOpyOKe — YTO B HEE MOJIOXKHIIIb,
TO W Ha BbIXoJie noayuyuinb. Ho MoxHO emie pa3 oneperbcsi Ha A.JHITelHA: «CyniecTByer
MOpa3UTEIbHAs BO3MOXKHOCTb OBJIAJIETh NMPEAMETOM MAT€MaTUYECKH, HE TIOHSB CYIECTBAY WU
BOT 3T0: «MaTemaTuka — e€AMHCTBEHHBII COBEPILIEHHBIN CIIOCOO BOJIUTH CAMOT0 ceOs 32 HOCH.

Mos 6auskooeticmeyrouas ¢opma 3axona Hvromonwa omHocumcs K CHIOWHOU
cpeoe.

Ilo oannvim cospemennoll acmponomuu 95% eewjecmea Bcenennoii saeisemcs
cKkpolmot maccou... Tam, 20e Hem _npooHvlX meJji, 20e Hem noJieodpa3yrouiux me
(Bemnu u Jlynwt), mam y eac Hem Opy2020 6blX00a KAK 6blpa3ums msA2omeHue
uepes cpaduenm .(Omeemvl Ha 8ONPOCHL NOCIE OOKIAOA).

I'paouenm YEI'O? I'paouenm nanomnocmu (04e6UOHO — NIOMHOCHIU CPEObL)
IIpoctute 3a myparnkuil Borpoc, npodeccop, HO €ciau HET MoJeoOpasyroUMX Tel, TO OTKyAa
BO3bMETCSI MOJie (€CIM €ro HMKTO M HUYTO He oOpasyer)? IIpuuem Benp TO e caMoe UMEET
MECTO U B AJIEKTpUuecTBe?!

To ectp kak 3T0 «oTkyna»? Ilome Bo3HHMKaeT B cpene. [ImoTHOCTH cpembl — 3TO
«MOTEeHIMA». Pa3HOCTh MIIOTHOCTEH cpesibl — 3TO pa3HOCTh noteHmanos! Eciu ectb pasHoCTh
MOTEHIMAJIOB, TO HMMEET MECTO M «TPaJueHT» (IJIOTHOCTH B JAaHHOM ciydae). A 3HAYMT,



Bo3Hukaer u CHJIA! Cuna sto u ectp rpaaueHt. Hy, MOXHO elle Kakyro-HUOYnb
IIPUMHUTHUBHYIO MaTEMaTUKy HanucaThb. BakHa cyTh Jienia, a OHa BOT TaKasl.

Bort «oTkyna Bo3bmeTcs 1moJien!

Benp Bce MaTepuanbHbie Tena cocTosAT U3 3¢upa!l To ecTh OHM MPOCTO MOTYT UMETh INIOTHOCTh
OO0JIBIITYIO0 MM MEHBINYI0, HO B JTIOOOM citydae OOJbIIYI0, YeM IUIOTHOCTH ddupa. M nokmamgank
JIOBOJIBHO 4YacTO IOBTOPSIET B CBOMX JIEKIUSAX, YTO BO BCEJIEHHOW CYILECTBYET OI'POMHBIM
JMana3oH IUIOTHOCTEH 0OBEKTOB (OT HEYJIOBUMOM «T€MHON MaTepuu» 10 IIOTHOCTEH BHYTpU
HEHUTPOHHBIX 3B€3/1). DTO 3HAUUT, YTO PACCYKJAEM MBI IPAaBUIILHO. J[Ba MaTepualIbHbBIX TEIa Mbl
MMEEM IMPaBO paccMaTpuBaTh Kak 3(upHbie 00pa3oBaHusl (TOJIBKO C OOJIBIIMMHU MJIOTHOCTSIMH).
W nostoMy MaccHBHOE TeNO HCKaXKaeT 3PUpPHOE MPOCTPAHCTBO (HE CO3JAET IOJIE, a UCKaKaeT
UMeEIOIIeecs], TIOYyBCTBYITE pasHUIly B (hopMynupoBke!) I BOT yxe ero Mbl MOKEM Ha3bIBaTh
nosieoopasyrommm! Tenmo cozmaet rpaaueHT WioTHOCTH 3dupa! Orcroga oxwe mar 10 OTO!

Hy, 31ecy aBTOp HaxoAUTCA HE B OJIMHOYECTBE, TAKOTO POJIa TUIOTE3 ObLIO YK€ MHOTO.
Ho »sra rumoresa, cuutaer aBTOp, OHa E€JUMHCTBEHHAs, OCHOBOINOJararmomas. A yxe Korja
3aXOJIUT pedb O mapaMerpax 3¢pupa — 3TO yXKe 3a/Ja4l YacTHBIE.... «ITO MyCTh HAllll YYEHbIE
JYMArOT» - TOBOPHJI A.PalikuH.

A Temepb s BCEro JayibHEMmiero (Ha 00O3pMMOM y4YacTKe) €Ile TOJIbKO HYKHO
MPU3HATh, YTO TPAZAMEHT MOJKET OBbITh IOJIOKHUTEIbHBIM M OTpHULIATEIbHBIM. Ecimu rpaaueHt
MOJIOKUTEIBHBIN, TO OyneT HaOmoAaThCs TMPUTHKEHHEe obnacted (0OBEKTOB), e€ciu
OTpULIATeNbHBIN — X oTTankuBaHue. [locienHee Ha3bIBaeTCs AOKIAAUYUKOM «TPABUTALHOHHBIM
OTTAJIKMBAHHUEM», 32 UTO U MOJIYYE€HO UM aBTOPCKOE CHJIETEIbCTBO HA OTKPHITHE OTPULIATEIBHOMN
TpaBUTAIHH.

Ho moxeTt nu rpaaveHT UMeTh 3HaK (HECMOTPS Ha TO, YTO 3TO BEJIMYMHA BEKTOpHAas)?

He moxer. On Bcerna nonoxutenbHblii — 3510 PASBHOCTD mexny peanbHbIMU aOCOTIOTHBIMU
BenmruuHaMH. OTpULATENbHBIM TPAJUEHT — 3TO HOHCEHC. A BMECT€ C HMUM HOHCEHC U BCE
OCTaJILHOE...

Hy, xopo1o, 3To kacaeTcs rpaBuTalliu. A MPHU YEM TYT ANEKTPOJUHAMUKA?

A TIpH TOM, YTO «pacIpoCTpaHss» MOHATHUE O T'PAJAUEHTE IMJIOTHOCTHU 3(upa Ha 3PUp B LEIOM
aBTOp MOCTYJIUPYET CYLIECTBOBAHUE B ApHpEe HE3aTyXaIOUIUX KOJeOaHUN BO BCEM MBICIUIMOM
nuamna3oHe 4actoT. JlJis MX CyIIecTBOBAHMS, OKAa3bIBACTCSA, TOXKE HE HYKHBI «UCTOUHUKI
(ocummnaTopsl) — 3¢up cam cebe MCTOUYHUK; U UIMEHHO MO3TOMY U3 HEr0 MOKHO «H3BJICKATh»
SHEPruio, HYXHO TOJBKO HCXUTPUTHCS M PEUIUTh «YacTHYIO 3amady». M Mbl modydum
OeCTOIUIMBHBINA IeHepaTop KaKOW yroJHO MOIIHOCTH W 3HEpruu. MICTOUHHMK Heucuepraembii,
MIOTOMY YTO:

5.2. JlokazaHa HEOOXOAMMOCTb OMKA3d OM NOCMPOEHUs MEPMOOUHAMUKU HA OCHOBe
NOCMYIAmMos («Hauany), 8 m. 4. om ooule2o Ha4aua 0 Heu3DeN’CHOM YCMAHOBIEeHUU PABHOBECUs. B
Makpocucremax. Bo BeeneHHol 3ToM TeHaeHInU Hem.

Ho 310 camo no ce0e He MO3BOJIsIeT NPU3HATH BeesleHHY10 H30TMPOBAHHOM CHCTEMO!

A  3HAYUT OHA He NOMJEKHT HCCIACAOBAHUAM ¢ TNOMOIILI0 METOAUKH
«IHEeProAMHAMHUKN» ?

Onnako, «ioruka» 1.5.2 10BOJBHO cTpaHHas. Eciu wumeercs mnpumep Cuctemsl
(Bcenennasi), B KOTOpOil HET TEHICHIIMM K YCTAHOBJICHHMIO paBHOBecus (IO KpaiiHed Mmepe
JNOKJIaJYMK 3TOW TEHJEHUWU HE BHUAMT), TO, C YYETOM OCHOBHBIX HCXOJHBIX «IOJIOKEHHUI
camoro e B.3. 0o cnpaBeIMBOCTH €ro yMO3aKJIFOUEHHM TOJIBKO /Il M30JIMPOBAHHBIX CHUCTEM,
ropa3o Mpollle W JOTHYHEe MpHU3HATh BCENEeHHYI0 OTKPBITONW CHUCTEMOW, BMECTO TOTO, YTOOBI
OTpHUIIaTh CaMy BO3MOKHOCTh TIOCTPOEHUSI TEOPUU Ha OCHOBE mocTynaToB? Tem Gonee, 4to cam
JOKJIAYUK JTOTO TMPHUHIIMIIA HE MPHUACPKUBACTCS, BBOJS (TIO-CYIIECTBY) MOCTYIAaT O TOM, UTO




BCE IPUPOJHBIE CHUCTEMBbl — H30JUPOBAHHbIE (2 MHAYE €r0 «IHEProJAMHAMHUKa» HE MOKET
MIPETEH/I0BaTh HAa YHUBEPCAIILHOCTh ¥ Ha (DYHKIIUIO «ITPOOHOTO KaMHsD» BCeX Teopuit!?)

Ipumeuanue. [TonsiTHO, 4TO eciu BBI OTPAaHUYUBACTECH TOJIBKO
«(HEeHOMEHOJIOTUYECKUM»  OTIHCAHUEM (HEemJI0X0€ CJIOBEYKO JJIi CHUXKEHHUS CKOPOCTH
BOCTIPUSATHS Ha JICKIUAX), TO MPU 3TOM BbI HE MOXKETE€ OTBETUThH Ha ILIEJIbIM PsiJl BOMPOCOB, U HA
«BOMIPOC HOMEP OJWMH» — OTKYJAa, Hampumep, OepeTcs SHEeprusi, CO3AAN0IIEe «IIECKTPUIECKOEe
nosie»? Bbl 3TO MOKeTe TOIbKO MPEAIOKUTh TUNIOTe3y Jla U 4To Takoe «1oJiey» BooOouie?

@deilHMaH OTBEYAeT SICHO U HEJIBYCMBICICHHO: «IOJIe» JTO JIMIIb YJOOHBIH
Maremarnueckuii (1) nmpuem amst onucanusi(!) mporeccoB, HO BOBce HE GuU3MUECKasi pealbHOCTb,
He Qu3uuecknii oObekT... Ho — moroBopwiu u 3a0bu — YK€ JaBHO «IOJISH» OOBSBICHBI
MaTepHATBHBIMHA (CTPYKTYpaMH, OOBEKTaMH), U (PU3UKK JAaBHO YK€ 3aHATHI IMOWCKAMH WX
CTPYKTYp (M3 Yero OHU COCTOSIT Ha MPAKTUKE)... OECCMBICICHHBIMH TMOUCKAMH, €CIIU BEPUTH
OdeliHMaHy...

JlagHOo, 0-KeH, a OTKyJa oHO Gepercsi?

OT npoTOHA U JEKTPOHA.

A 4TO0 3TO Takoe, U Kak «OHO» TyJa MOMAaJaeT, U KaK MOTOM OKa3bIBAETCSI CHAPYKH ?

He 3naeM. D10 BBIXOIUT 3a Mpezesbl HALUIUX ... TOACTaBb JO00€ CIOBO.... MBI 3TUM He
3anumaemcsa. Mol 3anumaemcs OBIIIUMIM BOITPOCAMU!

*

A «3apsaa»? Uto Takoe «3apsay, Mo-CylecTBy COBPEMEHHOW HayKe HEU3BECTHO, MPSIMO
CKa)XeM.

Onpenenenue TUIA «TO, YTO OKAa3bIBa€T TO WJIM HWHOE BO3JIEHCTBUE» — 3TO HE
OTpeJieNieHue TMO-CYIIECTBY, HE (U3NYECKOE OIpe/eieHHe, Kak pa3 oIlpeJereHue
«(eHoMeHoornyeckoe» (Kak y Toro 4ykuu — «4to BUXKy, O TOM U Mot !»

Bot mouemy ®eitaman B cBomx Jlekumsx (T.5) crapaTenbHO OOXOIWI BOIMPOC O CYTH
ANIEKTPUYECKOTO 3apsi/ia, 3aMEHHUB €r0 MaTeMaTu4deckoi hopmynoit «auseprenuny ... CUJIbI!
[Ipu >TOM OH HE TOJBKO MOHUMAJ, HO M MPAMO roBopui, 4to 310 ABCYP]I, 4T0 HEBO3MOXKHO
TOBOPUTh O «IIOTOKE CUJIbD»... HO 3TO MO3BOJIANIO €My He OTBeuaTh Ha BOMPOC O (hU3HUECKOI
cymHocTH 3apsaa. (OMHOBPEMEHHO ATO MOKA3bIBACT «HUIIETY MaTeMaTHIeCKOH Gunocodum»).

TouHO Tak e OH MOCTYNUI U C TIOHATHEM «MAarHUTHOTO TOJIS».

Ha stom s 3aMoikaro, MOTOMY 4TO B HayKe BCSIKOE€ OBIBAET; M 1 MOTY OKa3aThCsl KPYroM
HernpaB. Moxer, 5 4ero He NOoHsI... Pa3Be mano ObLI0 B UCTOPUU HAYKHU JIIOJIEH, KOTOPBIE MPOCTO
HE MOHUMAJIU CYTH HOBBIX TEOPUI?

BbBIBO/I

Cam mo cebe «JlemyKTHMBHBII MOAX0A» HE MMeeT HU4Yero oodmero ¢ «CUcTeMHBIM»!
Ecnu s1oT nmoaxoxa abcomoTuszupyercs (TO ecTh OJHOBPEMEHHO ¢ HUM HE UCHOJIb3YeTCs
MOAXOJl «UHAYKTUBHBINY»), TO 3TO MpsMONW MmyTh K OorocimoButo. M 310 mpsimo
noATBepxkaatoT nepseie crpanuibl «Kypca ¢usukn» JLIIpeiirepmana u M.bpyka, rie
oHu B kayectBe nepBoro u ocHoBHoro IIOCTVYJIATA B ux cucremMe MHUPO3JaHUs
yKa3blBatOT bora, a Ha mepBoil ke CTpaHHIE Mepes OrJaBJICHUEM IHUIIYT, YTO B CBOEM
«Kypce» npITanuck 00beIMHUTH METOIbI PETUTHO3HOTO M HAYYHOTO «IIO3HAHUSD).

U emme HEeMHOTO...

W Tenepb Mbl MOXkeM HaOiroaTh 3a0aBHBIA «THOCEONIOTMYecKHi (okycy». BbaBHHYB
AKOOBI camble O0IIMe MPEeACTaBICHUs O CYIECTBOBAHUM 3(UpHOI cpeabl, B.OTkuH 00bsABIsET
UX JIOCTaTOYHBIMH JJIs1 OOBACHEHMs JIIOOBIX SIBIICHUH MepeHoca M MpeoOpa3oBaHMs SHEPTHH.
DOHepruy, KOHEYHO, He B KJIACCMYECKOM MOHMMAaHUU ATOTO TEPMHMHA, a KaK «CHOCOOHOCTH
COBEpIIUTH PabOTy» (TO €CTh MPUYMHA — JHEPrusi - ompedeisieTcss 4epe3 CJeACTBUE -
padory). 1 11 «TrHOCE0JIOTHYECKOT0» OOOCHOBAHMS ATOTO TMOAXOJA AaBTOP HCHOJBb3YeT



yrBepkaeHue o0 «CHCTEMHOM MOJXOJE», IpU KOTOPOM TIJIaBHBIM METOJOM HAay4yHOTO
uccinenoanus seusiercs JEAYKIUSA (To ecTh onepexaronuii Bce ocTaabHOe 00U B3I Ha
npoucxonsmee B Ilpupome). W sTumM  oOmmM  B3IJISIIOM  SIBISIETCS  YTBEPXKACHUE O
cymectBoBanuu B Ilpuposae Hexoel 23pupHOI cpebl.

Ero no3unus usnoxena B cratbe «¢up 0e3 runore3» [S] B.OTkuH numer:

«HM3eecmnoe ewe ¢ OpeGHUX 8peMeH C8OUCHIBO IPupa KAK C6eMOHOCHOU cpedbl Hapsody C
MHOCOUUCTIEHHBIMU C8UOCEeNbCMBAMU B80THOBOU NPUPOObL C8ema s6Jemcss HeoOX00UMbIM U
00CMAmMOUHbIM OCHOBAHUEM OJisl PACCMOMPEHUsL IPuUpa KaxK HedeuwecmeeHHol COCMAasisouleli
110001 MamepuaibHo cucmemsiy.[5]

CeronHsi, mocie BbIXOJAa W3 Me4yaTH TpeX KHUT «['paBUTOHHKH», YK€ MOMKHO
ONPENCIEHHO YTBEPXKAATh, YTO JTO «CBOWCTBO» HE COOTBETCTBYET PEalbHOCTH, M UL
pacIpOCTpaHEHUs CBETa HAKAKas CPela HE Hy)KHa.

Duepeoounamuxa paccmampusaem 3pup Kak BCenpoHUKAIOWIO HeBeeCmBeHHYI0 cpedy ¢
OMAUYHOU Oom Hyasa niomuHocmslo (TMepBas rTunoreza — npuM. AB), konebaowyrocs 6
HeocpanuyeHHoOM ouanasone uyacmom (BTopas runote3a— npum. AB). Omo coomeemcmeyem
OeleHUI0 Mamepuu Ha 6ewjecmeo — OUCKPEMHYI0 Yacmb MAmepuu, UMeruyio OnpeoeieHHyro
Gdopmy u epanuyvl, u dup — CRAOWHYIO Cpedy, He UMerwyro epanuy u Gopmol (TPEThs
runote3a — npuM. AB). Ochosbisasce Ha dmom u npusiekas «co CMOPOHbLY VHUBEPCATbHbIE
VDABHeHUst COCMOSIHUSL U NepeHoca Ynpy2ux cpeod, 9HepeOOUHAMUKA YCMAHABIUBAem
(ymo3puTenpHO, KOHeuHO — mpuM. AB) credyrowue ceoticmsea s¢gpupa (nanee ciuemxyror 20
TUTIOTETHYCCKUX — MPEANOJIOXKEHUH, BBIJIaBaCMbIX aBTOPOM 33 BIIOJIHE OIPEIEICHHO
YCTaHOBJIEHHBIE «CBOMCTBaAY adupa — npum. AB).[5]

W nanee: Haiidennwvix ceoticme sgupa obwezo xapakmepa 00CMAmMoO4HO, YMOObL
00BACHUMb HA UX OCHOB8e CheyUhUuKy npoyecca nepeHoca um aoowvix uziyderui. [5]

Ha. Ecim nHexBatuT 20-TH, mpunumeM eme natok-aecsatok. M1 OTO HazbBaercs
«0e3ruIoTe3HbIM MeTo1IoM»? besrumnore3noi Teopueii?

Jleticmeumenvro, umo dice asmop umen 8 8udy noo Mot CMPAHHOU HOPMYIUPOBKOL?
Beov w3z oanmoii cmamvu oyesuOHo, uUMO OH WUPOKO NOJL3YEMCS PA3HO2O0 pPood
NPeONnOLONCEHUAMU, 8 MOM HYUCTIE U MACKO 2080PS MALO 0OOCHOBAHHBIMU.

Ianee mam once [5]: «Dgpup kax ceemonocnas cpeda, nepeHocauas KoIeOaAuusi Co CKOpOCmbIo
ceema C, obradaem He MONbKO OMIAUYHOU OM HYISA WIOMHOCMbIO pPg U maccoi M. Ho u
HEeKOmMOopou NOMeHYuaibHou sHepeuell Eq mepotl niomrocmu Komopou u s61semcs 0asieHue
Ds (Hoic/m3). Dmo noseonsem onpedenumsv 3¢hup Kax CHIOUIHYIO BCERPOHUKAIOUYIO CPEOY C
OMIUYHOU OM HYISL NIOMHOCMbIO U YAPY2OCMbIO, KONEONOWYIOCs 8 HeoSPAHUYeHHOM
ouanasome 4acmompy.

1 Ix =1 H-m=1 kr-m?/c%
IHopenus /Ixoynb Ha kKyOoMeTp moay4yuMm 1 kr/m.c?

Ecnu mo MHeHUIO aBTOpa 3TO — pa3MEPHOCTh JABJIEHUS, TO HAJ0 ObI 3TO Kak-To Oojee
MOJIPOOHO Pa3bSCHUTH....A 3a0[JHO M YTBEP)KJICHHE, YTO MEpOH IUIOTHOCTH (MOTEHIUAIBHON
sHepruu!) siBisercs AaBaeHHE...JIerko MOHATh, YTO € MOMOIIBIO TAKUX «OMPEIENCHUI» MOKHO
NoKa3aTb U «JI0Ka3aTb» YTO YTFOJHO, «OOBACHUTH» J1000€ (U3Nyeckoe SBIEHHE C
«@HepreTudeckon (3pUpHOI)» TOUKH 3peHHUS.

W 310 1Ipu OCHOBOIIOJIATraONIEM YTBEPKICHUN caMoro B.OTkKWHA 0 TOM, YTO €ro Teopust
UMeeT IMPEeUMYIIEeCTBO Tepel NpoYMMH Kak «Oe3rumoresHas». B 3Tom omnpeaeneHun



«TUIOTETUYHO)» YYTh JIM HE KAXKJO€ CIOBO; aXe MOHATUE «IJIEKTPOMATHUTHBIN» 110 CYTH Jelia
HE HMMeeT (PU3MUECKOrO CMBICIA W3-3a YKa3aHHOTO BBIIIEC HEMOHUMAHUS HAYKOW CYTH TEPMHHOB
«QIEKTPUYECKUN M MAarHUTHBII»; KaK >X€ MOYKHO pacCykIaThb O «HEJIEKTPOMATHUTHOCTHY
IIPUPO/IbI CBETA, Hanrpumep [6]?

Kaxymumces [IPEUMYILECTBOM Teopuu aupa nepes «KIIACCUYECKO1
AJIEKTPOAMHAMUKON»  IMPEACTABISETCS MpU3HAHUE (MPEANONoKEHHE) €ro CTOPOHUKaMU
cymecrBoBanusi CPEJIbI, mocpencTBoM KOTOpOM peanu3yercs «JIeHCTBUE Ha PacCTOSIHUM» (B
COBpEMEHHOU (hU3MKE 3Ta cpena 3aMeHeHa «(PU3NIECKUM BaKyyMOM» - TOHSTHEM HE Ui BCEX
yoemurenbHbIM).  OnHAaKo, Kak yKa3aHO BbIIIe, (U3NYECKHE MapaMeTpbl TaKOro pojaa Cpej
IIPEJICTaBIISIIOTCS HEPEAIbHBIMU J1aXK€E C TOUKHU 3PEHMSI TaK HAa3bIBAEMOI'O «3JJpaBOrO CMBICIIA», TO
€CTb BCEr0 MPEALIECTBYIOIIEI0 YEI0BEYECKOTO OIBITA.

Hamr ABTOP HEC OJUHOK B CBOMX NPCAINOJIOKCHUAX.

Tak, K. Xaitgapos [7] naeT ciemayroriee onpeaeaeHne MOHITHS «dUp»:

Kocmuueckuii  3ghup - 6aszosasn usuueckass mamepus Bcenenwnou, 3anonnsiowas ece
Quszuueckoe npocmpancmeo, cpeoa ecex @uauueckux saerenuti. Kpome spupa nuuezo 6o
Bcenennoii nem.

Qu3zuueckue nos (Inekmpuyeckoe, MAHUMHOE, INeKMPOMASHUMHOe) AGNAIOMC opmamu
08udiceHus d¢upa.

U3 spupa cocmosam e6ce snemenmapHvle uacmuyvl Gewyecmea (JNeKmpoHbl, NPONMOHUL,
HeUmpoHbl...),

ABIAACL NPOCMO noocamu oepopmayuti 3pupHoti cpeowi.

U3 3¢pupHbix 21emenmapHulx yacmuy cOCmosam amomol 8eujecmad.

Dgup npeocmasnsem coboti KOPRYCKYIAPHYIO CPedy, dNeMEeHMaMU KOMOPOU AGIAIOMC aMepbl -
(Op. ameros - epeu. "neusmepumwiit”, mepmun [lemoxpuma), HAX00AWYIOCA 8 PABHOBECHOM
COCMOSIHUU  MEePMOOUHAMUYECKOU MPOUHOU mouku ¢ memnepamypou 2.73°K, xomopas
Habnoaemcs 6 ude KOCMUYECKO20 MUKPOBOIHOB020 U3NYYeHUs, Menio8o20 YepHOMENbHO20
usayuenus sgupa.

Kocmuueckuii aghup umeem ceou ghusuueckue napamempuoi:

1. JQuonexmpuueckyro nponuyaemocms & = 8,854 [pF/m];

2. Maenummnyio nponuyaemocms po = 1,2566 [uHn/m];

3. Boanosoe conpomusnenue Xo = (ule)'? = 377 [Ohm]

4, Xapaxmepucmuueckyio ckopocmu pacnpocmpanenus oan € = (e*u) Y2 = 299792,4
[km/s]

5. Huepyuonnyio niomnocmo p = 2,818 [kg/m?]

6. Keanm yupkynsyuu umnyivca euxps s¢gpupa, nocmosannyro Ilnanka h = 6,626176(36)*10°
3 [I/HzZ]

7. Temnepamypy T = 2.73°K

8. Xapaxmepucmuueckoe epems ouccunayuu 801H (813K0CHb d¢hupa, NOCMOSHHAS
samyxanus, 1/H, 20e H - nocmosmnas Xa66na) v = 13,8 mapo. nem, H=173

[km/(s*Mpc)]

Heodur MoxxeT mogymars, 4To BCe 3THU MapaMeTpbl U3MEPEHbI C YKAa3aHHOW TOYHOCTBIO, U
KOHEUYHO, CYIIECTBYIOT Ha camoM jeine. Huuero mono6Horo. OHU MOJIOTHAHbI MOJT U3BECTHBIE
«a¢upuctam» siBieHus. Ecnu 3aBTpa TpuBHANbHAs HayKa BBISCHUT YTO-TO MHOE, MapaMeTphl
«a¢upa» OyayT NPUHATHI APYTUMHU.

Crnenyer oOpaTuTh BHUMAaHHE Ha M3SIIHOCTH O0XOAa MOHATUS «HEAETUMOCTH» - OHO
3aMEHEHO Ha MOHATHE «HEM3MEPUMOCTbY. A U3 3TOT0 MPSIMO CIEAYeT «HEeI0Ka3yeMOCTby» (M 10
kputepuio [lonmepa 006CyKIEHUIO B «HAYYHBIX TOCTUHBIX)» HE TIOJUIEHKHUT).


http://bourabai.ru/democrit.htm
http://bourabai.ru/physics/2865.html
http://bourabai.ru/physics/0638.html

HyxHo cpa3y ke ckaszaTb, 4TO 3TOT MOAXOJ («IeAYKTUBHBIN») HEe HOB. CerogHs um
MOJIb3YETCsl TOpa3/io OOJIbIIee KOJIMUYECTBO JIOCH, ueM, ckaxkeM, JieT 200 Tomy Hazan. MoxxHO
OTIPENINIEHHO CKa3aTh (110 OMBITY), YTO HU OJHA TaKas IOIBITKA eIlle He MPHUBEJa K )KeIaeMOMY
pe3yibTary; BHIUMO (aHTa3WM YEJIOBEYECKOH HexXBaTaeT, 4dTOOBI MPEICTaBHTh cebde
Mupo3ganne c¢ Eannoii mo3unuu. ['oBOpAT, 94TO 3TO OBUIO JOCTYMHO TOJBKO BceBblmHeMy,
KOTOPBIi, BOBMOKHO, CO3/IaBaJl HAIll MHP.

Bo Bcex apyrux ciydasx paHO WIHM IO3JHO OOHApyKHMBAIOTCS Opemid, KOTOphIe He
MPEJCTaBIseTC BO3MOXHBIM 3amarath 0e3 «dmimocopckoro obocHoBaHMs». B  Hamem
KOHKPETHOM cllydae IpPUXOJUTCS BBOJUTH HaOMIO/aTeNsl, CIOCOOHOrO pas3inyaTh MPOIECCHI
JpyT OT Apyra (HOHCEHC), a camasi TJlaBHasi IpobjieMa COCTOUT B TOM, YTO, Kak ObLJIO OTMEYEHO B
caMOM Hauyajie, BCS <«QHEpProAMHAMUKa» €CIM M CIpaBeAjuBa, TO TOJbKO JJIsl
N30JIMPOBAHHBIX cucrem (kak u Bcsikas TepMOauHaMKKa). 1 aBTop B 0JJHOM MECTE CKYIIO
YIIOMHUHAET O TOM, YTO JJIsi BCeNeHHOH B 11€JI0M €ro BBIBOJBI HEMPUMEHUMBI (BUIMMO TI0 3TOU
camoi mpu4uHe).

Ipumenenne merona JAEAYKIIUMU B obsactu ¢usuyeckux Moaeaed Kak sIKOObI
He00X0AMMOro MNpH OOCYKAEHMH «CHCTEMHOIO IOJX012» HAINPABJIECHO HA YKpeIlUleHHe
KOHKYPEHTHBIX TpaB  dSHEProJMHAMUK{, Telmepb YK€ NpeTeHAyoleld Ha  SKoObl
HEMPOTUBOPEUNBOE OTIMCAHUE BCEX U3BECTHBIX (PU3NUECKUX SIBJICHUM.

B konue 19-ro Beka ¢ nmogaum Ilyankape B CO3HaHHE HMCCIIEIOBATENEH MPOYHO BOIILIO
npeacTaBieHue 00 apupe Kak BCEIPOHUKAIOLIECH CBEPXJIErKOM cpenie, cClocOOHOM nepenaBaTh Ha
paccTosiHMEe KoJIeOaHuUs 3TOM Cpelibl, KaK CBETOBBIE, TAK U PAAHOYACTOTHBIE.

[lyakape «moragaics», 4yTo TMapaMeTpbl € W [I B YpaBHEHHUAX MakcBeiljia MOXHO
HCTOJIKOBATh KaK yIPYrocTh U IUNIOTHOCTh CPEJbl, B KOTOPOU KOJIe0aHUsI pacIpOCTPAHSIOTCS CO
CKOPOCTBIO cBeTa. TO 0OCTOSITENHCTBO, YTO YIPYrOCTh U IUIOTHOCTh TaKOW Cpeabl JOJDKHBI B
MUJUIMOHBI pa3 MPEBOCXOAUTH MapaMeTphbl CTaIU, MPEANOWIN HE peKIaMUpoBaTh (MOJI, TOTOM
pazbepemcs). Taxke Ha MOTOMKOB BO3JIOKUJIM 00513aHHOCTH «pa300paTbes», KaKUM 00pa3oM B
MoJI00HOM cpesie MOTYT PaclpOCTPaHITHCS ANEKTPOMArHUTHbIE BOJHBI (U CBET), O KOTOPBIX YKe
ObLIIO U3BECTHO, YTO OHH IIOTIEPEUHBIE», B CPE/I€ PACIIPOCTPAHATHCS MOMPOCTY HE MOTYT.

OpHako, TOYHO TaK ke, KaK B «KJIACCHKE» OCTaJlaCh HEU3BECTHONM U HEOOBSICHUMOU
¢buznueckas CyTb U MPUPOJA IEKTPUUECKOTO 3apsiia U MarHeTusma, 3QUpHbIE TEOPHH TaKKe
MPOSIBUJIM CBOM Cepbe3Hble HepocTaTku. [lpexnae Bcero, sdupHbIE MOJAETH MOLUIA IO YXKe
YIIOMSHYTOMY BBIIlI€ IYTH NPEIBAPUTEIBHOTO «HAJENEeHUs» HPUpa  TEMU WIH HHBIMH
«CBOWCTBaMU». JTU «CBOWCTBa» 3(upa B CBOCH COBOKYIHOCTH JOJKHBI ObLIM OOBSICHUTH BCE
HaOmonaembie saBieHus. OHAKO YUCTO (PU3NYECKHE «CBOMCTBAY d(hrpa OKa3aiuch TaKOBHI (MIpU
MOTBITKE pacueTa (U3MYECKUX [apaMeTpoB), YTO HUKAK HE YKJIAJIbIBAINCh B CO3HAHUU
uccinenonateneid. KoHEYHBIM HMTOTOM HEHWMOBEpPHBIX YCWIMHA aBTOPOB OKa3ajUCh TaKue
(hOpMYITUPOBKU OTHOCUTENIBHO 3TUX «CBOUCTBY» (y KaXKIOTO aBTOpa 3TH «CBOMCTBA» — pasHbie!),
YTO UX BIOPY ObLIO OBl OTHECTH K pa3psaay GU3MUECKON CXOIACTHKHU.

A 4YTO MpPaKTHYeCKH?

Bce OCHOBBI M BBIBOJABI DHEPrOJMHAMHUKHA €CIM M CIPAaBEUIMBBL, TO JIMIIb B
N30JIMPOBAHHBIX CHUCTEMAX. 1 nostoMy, ecinu 3HEproAMHaMHKa MPETEHAYET Ha POJIb
«Hayku Hayk», oHa BBIHYXJIEHA ¢ «1eqyKTHUBHBIX NO3UIMI» ONPENENATh Hall MHUpP Kak
U30JIMPOBAaHHYIO cucTteMy. [Haue OHa CTaHOBHUTCSA €CIM M HYKHOH, TO B OIPaHHYEHHBIX



Macmrabax. A B psje ciydaeB (Kak MpU aHaJIM3€ JBMXKEHUS HCKYCCTBEHHBIX CITyTHUKOB 3eMITH
U IUTAHET) OHA IIPUBOJUT K COBEPILLEHHO JIOKHBIM BBIBOJAM.

Bonee Toro, mpu paccMOTPEHUH C MOAOOHBIX MO3MLIUNA MHOTHX SIBICHUN MPUXOAUTCS
BXOJWTh B SBHOE IMPOTUBOPEUYME C DJIEMEHTAapHOM JIOrMKOM. HMHorma naxe HOpuUXOauTCs
cornamarecsi ¢ P.®eiinManoM, yTrBepxkaaBumimM, 4to «CoBpeMeHHas (M3MKa 3TO CIUIOUIHOE
KYJIbHUYECTBO!»
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