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IIpexuciaoBue

[Hapagurma ¢usuku, jJexamas B ocHoBe BostHoBoit Moaeinu, 0a3upyercs Ha:

a) Jnanextudeckoii pumocodun u JUATEKTUICCKON JIOTUKE — INATEKTHKE U
0) Axcrome 0 BOJTHOBOI MPHUPO/Ie BCEX 00BEKTOB U SBJICHUH BO BceneHHOM.

BoanoBasi konuenmusi (6) TOCTaTOYHO MOAPOOHO PACCMOTPEHA B BHJICOPOJIMKAX, B
YaCTHOCTH, B.
https://www.youtube.com/watch?v=qdEFNgnhheQ
https://www.youtube.com/watch?v=5wKpC LSJYE

Cootserctrytontue um .pdf daiianr:
http://shpenkov.com/pdf/talk2016Paris.pdf
http://shpenkov.com/pdf/DM.pdf

[Tpunio Bpems pacckazarh U 0 pusiaocodpckom Gaszuce BomHoBoir Moaenu (BM) —
nuanexkTnke (a), 00 OCHOBHBIX €€ 3aK0HAX U MOCTyJIaTax.

Paccka3 OyzneT oueHb KPaTKUM — B 00bEME, JOCTATOYHOM ISl TOHUMaHUs (rU3uKaMu
HE00X0AMMOCTH YUY€Ta TUAJECKTUKY IIPU CO3MaHNU (PU3MUECKHUX TEOPUil, aeKBATHbIX
peasbHOCTH (K KOTOPBIM OTHOCUTCS paccMarpuBaemasi HAMH B BHJI€OpoiauKax BomHoBas
Mogens).

Otor Marepuan — pycckuil BapuaHT Jlekmum Ne 2 u3z “U3opannbix Jlekuui mo
Bosnosoii Mogeau” (Tom 1):

[The Wave Model (Selected Lectures), Volume 1, Lecture 2 “Dialectics”]
http://shpenkov.com/pdf/\ol.1.Dialectics.pdf
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1. @opMajibHaA JOTMKA

duiaocockoii  0a30if  KIACCUYECKOW M «COBPEMEHHOU» (QU3UKH  SBISICTCS
(opmanbHas (MeTapuzndeckas) JOTruKa.,

E€ xonuenium, paccmarpuBaembie OobUIIMATLHON (PU3UKON KakK JOTMbI, TOPOAUIN
JNJMTENbHBIN KPU3UC U ArHOCTUIIM3M, OCOOCHHO TNMpU OOBACHEHUH MPOLIECCOB Ha
cy0aTOMHOM M aTOMHOM ypOBHSX BceneHHOM.

dopmanbHas Joruka Obuia BBeneHa Apucrorenem (384 - 322 1o H.3.). OCHOBHBIMU
3aKOHaMH ()OPMaTbHOM JIOTUKH SIBJISIOTCS: 3aK0H TOK/1eCTBA, 3aKOH HENPOTUBOPEY U,
3aKOH UCKJIW4YEéHHOro Tperhero. OHU OBLIM OMHMCAaHBl B €ro TaBHOM (uiaocodckoi
pabote «MeTtadusuka».

B Hacrosmiee BpeMs MNPUHATO HA3bIBATH 3TU 3aKOHBl 3aAKOHAMH IPABHJIBLHOIO
MBIILJIEHHUsI ', XOTS OHM II0 CYIIECTBY SIBISIIOTCA JIOTHYECKHMMHU TNPABUJIAMU
MeTa(pU3NKH.

OTH 3aKOHBI MPOTUBOPEYMJIN MPEIACTABICHUAM aHTUYHBIX AUAJEKTUKOB. leresib B
I'epmanuu u [liexanos B Poccum packpbuin UX OrpaHUYCHUS.



3aK0H TOK/IeCTBA.

JIoboe cy:xkaenume o TPeaMETe MBICIH JOJDKHO OBITh OINpeleleHHbIM U
HeM3MeHHBIM B XOJI€ PACCYXIEHUM, TO €CTh «A ecTh A», r1e A — 11000€ CyXIeHUE.
DTO MPaBWIO BRIpAKAETCS POPMYITOM

A=A (zakon moocoecmea) (1)

Takum obpazom, /la ectsb Tonbko /la, n Hem ectb Tonbko Hem:
Ma = /la, Hem = Hem (2)

KoneuHno, ecnu kHWUra HaxoIMTCS HAa CTOJNE, TO, MO-BUAUMOMY, €CTECTBEHHO
YTBEPXK/IATh, YTO TOJBKO KHUT'Aa HAXOJUTCA HA 3TOM CTOJIE.

B 5TOM CMBICIIE 3aKOH TOXIECTBA JIEUCTBUTENIEH, HO TOJBKO Ha HEKOTOPOE
BpEMs, NOTOMY 4YTO, HampuMep, KHUIAa MOXKET HCUE3HYTh AK€ B IIPOLECCE
CYXKIEHUS O HeW, U KaKoW-HUOyIb NPYroil MmpeaMeT MOXKET MOSBUTHCA Ha CTOJE
BMECTO KHUTH. ITO OObIYHAS CUTYaIIMS.

OnHako, Korma Mbl HcclieqyeM (u3nuecKue Ipomecchbl, HAIlM MBICIH H
CYXKICHHS JOJ/DKHBI OTpa)iaTh M3MEHSIEMYI0 KAPTHHY H OBbITh IEPEMEHHOU
dynkuuer cyxnaennit /[a(t), Hem(t), Tak 94TO BOIPOC O TOXIACCTBE HE JIOKCH
BO3HHMKATh B TAKUX CUTYaIIHSIX.



3aKoH HenmpoTUBOPEYHSs

3aKOH HETPOTUBOPEUHUS TIIACUT: CY:KIeHUe O MPEIMETE MBICTU He [10JIZKHO
OBLITH OJJTHOBPEMEHHO YTBEPAUTEIbLHBIM A U OTPULIATEJIbHBIM A — 00a OHU
He MOTYT ObITh UCTUHHBIMH BMECTE.

«Hesozmooicno, umobvl 00HO U MO e 00OHOBPEMEHHO Obllo U He Obllo
npucyuje 00HOMY U MOMY dHce, 8 00OHOM U MOM dce cmbicie» (APHUCTOTEINb).

DTO NpaBWIO SIBIACTCA NMEePBOIl MeTagu3ndeckoi moJIepPs;KKou 3aKOHa
TOXKJIeCTBa. BeiparkaeTcs cienyromieit Joruaeckoi popMyInoi,
ANA= (3axon nenpomueopeuust), (3)

rme (M ecThb 3HaK mepeceycHus. Beipakenne AN A o3HauaeT MHOXKECTBO
AIIEMEHTOB, NPUHALIC)KAMX A U B:

Takum o6pazom, “/[a u Hem” ecTh mycTOE MHOXKECTBO, J

Jlan Hem = ()



3aKOH UCKJIKYEHHOT0 TPETHEro

3aKOH IIACUT: MO KpailHEel Mepe, 0IHO M3 JIBYX IPOTUBOIOJIOXHBIX CYyXKACHUM, A
Wik A , ABISETCS MCTHHHBIM, TPETHLET0 He JaHO.

«...HU4e2o0 He Modxcem Oblmb NOCpeouHe MenHcoy 08YMs NPOMUBOPEUUBLIMU
CYdcOeHUAMU 00 O0OHOM, KadiCOblll OMOENbHbIlL Npeouxam Heooxooumo Jaudo
ymeepoicoams, 1ubo ompuyamov» (APUCTOTENH).

DT0 npaBuiIo GopMHUPYET BTOPYIO MeTaGu3n4uecKyro MmoJIepKKy 3aKoHa
Toxkaectna. [Ipeacrapinsercs cienyomum o0pa3oM:

AU A =1 (Bakon ucknrouénnoeo mpemoe2o), (5)

rme | — yHuBepcanibHOE MHOXKECTBO, ITPEACTABICHHOE B METa(PU3UKE TOIHKO
anementamu /[a v Hem (wim oO0MMU dIeMEHTaMu OgHOBpeMeHHO). CuMBOI (U
SBJISICTCS 3HAKOM MHTETPAITUH.

Beipaxxenne AU A 03HauaeT MHOXKECTBO 3JEMEHTOB, IPUHAIISKAIIUX A
una B (unu A u B BMecTe).

Takum obpazom, «/[a n Hem» McUEPIBIBAIOT BCE CYKICHUS:

Haw Hem = | (6)



B dopmanbsHOM, WK KIACCUYECKOM, JIOTUKE PaCCMaTPUBACTCS

YeTBEPTHINA 32KOH:

3aK0H J0CTATOYHOI0 OCHOBAHUS.

bein chopMmynupoBaH MO MPOLISCTBUU 3HAYUTEIBHOTO MEpHOJa BPEMEHU
Totdpuaem Bunsreasmem Jleiitbnuiem mocie 000CHOBaHUS APUCTOTENEM TTEPBBIX
TpPEX 3aKOHOB.

DTO0 Tak Ha3bIBaeMbI 3aKOH 000CHOBAHHOCTHU. JIH000OE YyTBEpXKICHHUE,
CIpaBeUIMBOE B paMKax JIaHHOM TEOpUH, MOXET ObITh JOKa3aHO WIH
ONPOBEPTHYTO.

Bcsikoe monoxkeHue 11l TOro, 9TOObl CUUTAThCS BIIOJIHE JOCTOBEPHBIM, JTOKHO
OBITh JOKa3aHHBIM... Wim Jiro6asi MbIC/b A05KHA OBITH 000CHOBaHA, TPUIEM
OCHOBaHME €€ T0/IKHO OBITEH JOCTATOYHLIM.

B 1931 rony Kypt I'énesib onpoBepr 3TOT T€3UC B CBOEH 3HAMEHUTON TeopeMe
I'émens.

He Oynem BmaBaThCcs B HOAPOOHOCTH 3TOTO 3aKOHA.



Anredpa CyXJIeHUM APHUCTOTEJIs B ONPEACICHHBIX MPeAeaax
ClipaBcaJIMBa KakK aﬂreﬁpa KOHTAKTHBIX 3JICMCHTOB

B YCTPOMCTBAX, MOJIOOHBIX POOOTOTEXHUYECKUM CHCTEMaM, KOMIbIOTEPaM U T. ., HO
He 00J1€e.

dopmasibHaA JIOTUKA He MOXKeT padorars B (pU3HKe,
I'1IC BCC HAXOJUTCA B HENPEPBIBHOM JIBUKCHUMN.

B wactHOCTH, B Ciydasx, KOrja 4acTullbl TpaHCHOPMUPYIOTCS OAHA B JPYTYIO,
MCUYE3al0T U MOSIBISIOTCS, BeAYT ce0si OMHOBPEMEHHO U KAK BOJIHbI, U TaK JaJjee.

B ocHoBe kJjiaccuyeckoil U coBpeMeHHOM (U3UKHA, OCHOBAaHHOW Ha (OpMaIbHOU
JIOTHKE, JISKUT Mojesib BcejieHHOM, KOTOpPYIO MOXKHO Ha3BaTh MOJECIBIO OHOTO
npocTpaHcTBa, npeactaBieHHOM B XIX Beke KOHIENIUMEH «MHUPOBOTo 3pupax.
(Cornacio BoanoBoit Moaenu amajiekTuueckoii ¢usuku Bceejennass — 3To
Matepuanabno-Uaeanbnas Cucrema [1]...)

Mupogoii 3¢up paccmaTpuBalicsi Kak HauyajbHbIH ypoBeHb Bcenennoi. Ceromus
€ro Ha3bIBAIOT KBAHTOBBLIM BaKyymoM Jlupaka u T. JI.

Takum o00pa3zoMm, 1O CyTH, KIacCHUeCKHi «3dup» TpaHCHOPMUPOBAICT B
KBAHTOBBIM «Bakyym». llociegHnii MHTEPNPETUPYETCS KAK HEKUKW HM3HAYAJIbHbIN
KBAHTOBOMEXAHUYECKHUI XA0C, B KOTOPOM pPACCMATPUBAECTCA He HEOOXOAMMOCTH H
CJIy4allHOCTH BMECTE, a TOJIBKO CJOYYAMHOCTb, CBS3aHHas C MPUHIAIIOM
HeoNpeIeJJeHHOCTH.



JI71s1 MHOTHX YK€ TaBHO CTaJIO SICHO, 4TO OHUIIHaTbHAS

(«coBpeMeHHas») napaaurMa (pu3uKu,
BKJItOUaroias GopMaiabHYIO JOTUKY ApHUCTOTES,

HE OTBCHYACT HOTpeﬁHOCTHM HACTOAIICI'O BPEMCHM.

ITo stoii npuunne BosinoByrw Mojge/ib — TeOpHUIO, aJIbTePHATUBHY CTaHAapTHOU
Mojenu, Mbl Hadyalu Co031aBaTh C HYJf , a HMEHHO, C BbIOOpa a/JieKBATHOIO
duocoderoro 6azuca dusuku [1, 2].

®usuxka — Hayka 0 TMpuUpoae, u3yyaromas HauOonee o0mue CBOMCTBA
OKpY>Karolero Hac Mupa. bynyuu 4acteio puioco(puu, Kak YHUBEPCAJIbHOU HAYKM,
du3uKa JI0JIKHA YUYMTBHIBATH BaXHEUIIME €€ JOCTHUXKEHHUS, Kacaroluecs OOIInX
cBoricTB [Ipupossl, koTopbie Gpunocodust n3ydaeT CBOUMHU (OTIIMUYHBIMU OT MPUHSTHIX B
(bu3uKe) METO/IaMH, U ONTUPATHCS HAa HUX.

AHaJIN3 JOCTOMHCTB WM HEIOCTaTKOB JOMHHUPYIOIIUX (UIOCOPCKUX TEUEHUM
BCKPbUI OIPAHUYEHHOCTH (OpPMAJIBLHON JIOTMKHM TIPU HKCCIECIOBAHUUA (PU3HMUYECKUX
IPOLECcCOB U MOKAa3ad aJCKBAaTHOCTb AMAJEKTHYECKOW JIOTMKHU, TPUBEIASd HAC K
AMAJIEKTUKE —

AUAJIEKTHYEeCKOMY B3IVISIY HA CTPYKTYpPY Bceesnennoi.

3aKOHBI IMAJEKTUYECKOT0 MBIILJIeHUsI, U3y4aeMble TUAICKTUYECKOM JIOTMKON B
paMKax JUAJICKTHKH, CYIHIeCTBEHHO OTJIM4YalTcd oT (opMalbHO-JIOTrHYecKuX
3aKOHOB. PaccMoTpuM noipoOHee B 4éM MMEHHO 3aKJII04aeTCs 3TO pa3jinvue.



2. Inajiekruyeckass puiocopus M JIOruKa -
JInajiekTuka

JIMajieKTUKA SBJIIETCS HeOTheMJIEMOI YacThI0 PyHI1aMeHTa MHUPOBOI (pustocodum.

CinoBo «(puaocodusa» B €ro MNEepBOHAYAILHOM IIUPOKOM CMBICIE, O3HAYarolleM
«II000Bb K MYIPOCTH», MPOUCXOAUT OT TPEYECKOr0 COCTABHOTO CIIOBA (PIAOGOOin
buaocopusi (IOCIOBHO «IHOOMYIApPHE») IIE CIOBO GOQia «copusa» — MpPeMyapocTh
(«macmepcmeo», «3nanue», <KMyopocms»).

CornacHo JIluoreny JlaspTuio (KOTOpPBIA KW, BEPOSITHO, B Hayajie TPETHErO BEKa),
IMudarop (nonuiickuii rpek, ponusiuiics Ha octpoe Camoc, npumepHo 570-500 rr. go
H.3.) MePBBIM HA4YaJ HA3BIBATHL (JOPMY MO3HAHUSI MUPA, BIPAOATHIBAIOIIYIO CUCTEMY
3HaHUW O Hauobojee oOwUx XapaKmepucmuKkax, npeoeabHo-0000waruux NOHAMUAX
U QynHoameHmanvbHblX HPUHUUNAX pealbHOCmu (0blmus) U HNO3ZHAHUA, OblMUA
yenoeeka, 060 omuowieHuu uenosexka u mupa, buiaocodpueii, a ceds duaocodpom
(JTroOuTEIEM MYAPOCTH).

ITo ero cioBaMm, Toabk0 Bor MOXKET OBITH MyApPEIIOM, HO HE YEJIOBEK ...; U (husiocod —
3TO BCETO JIUIIb TOT, KTO YyBCTBYET TATY K MyAPOCTU. MyapenoB (1 MO3TOB) HA3bIBAIH
Takke copucramu (K3Hamokamu 6 Myopwix éeujax» 1o I'umnmokpary).



Dus1ocopus CBOUM IMPOUCXOKITCHUEM
UMeeT IBA HCTOYHUKA:

oIuH CcBs3aH ¢ AHakcuMaHapom (610-546 rr. 1o H. 3., poauics B Muierte),
a npyroi ¢ [ludaropom.

AHakcuMaHIp ObUT KyYEHUKOM U MpeeMHHKOM DaJjieca», CAUTAETCS OCHOBATEIIEM
IpeUeCcKoil aCTPOHOMUHU U HATyp(HIOCO(HH.

®dajiec u3 Muet (625-547 rr. 10 H.3.) ABISCTCSA MEPBBIM MUJICTCKUM (HUI0CO(POM,
OCHOBOIIOJIO)KHMK AHTHYHOW ¥ B ILEJIOM €BPONEHCKONM ¢ujiocopuu U HAYKH,
OCHOBaTeJIb HOHMYECKOH IITKOJIBI €CTECTBEHHOU (uitocoduu.

[Ipenyioxxun nmpocroe yuyeHue O MPOUCXOXKIACHUU MHUpA. OH YTBepP kaAaJjl, 4TO BCE
MHOT000pa3ue Bellel U SIBICHUI MPOUCXOIUT OT eIMHCTBEHHOT'0 3JIeMeHTAa — BO/IbI.

IlepBas ¢pumocodus moaydriia Ha3BaHUE HOHUYECKOH (hutocodum.

Bropasi Obuta Ha3BaHa HUTajJbsiHCKON ¢uiaocodueii, moromy uro Iludarop
3aHuMa’cs punocoduel mpeumMyIiecTBeHHo B tanmmu.,

Hekotopeie ¢uiaocodpsl Ha3pBaduCh (u3MKamMu, MOTOMY 4YTO OHU H3y4aju
npupoay. Jpyrue OTHOCWINCH K 3THKAM H3-32 UX PACCYXXJICHHM O MOpaju H
Hpasax. Tperbs rpynna ¢uiocopoB Ha3pBaIaCh JAUAJEKTHKAMHN H3-3a UX
IUCKycCUi 00 000CHOBAaHUM apryMEHTaIlNi, UCKYCCTBA CIIOPUTDh, BECTH PACCY>KICHUS.



Pu3uka, ITUKA U JHAJEKTUKA —
TPHU YaCTH PUI0COPUMN.

@u3uKa y4uT 0 MUpPE U 000 BCEM TOM, YTO B HEM €CTb.
JTHKA TTOCBAIICHA )XU3HU U MIOBEICHUIO JTIOJECH.
JlnajiekTuKa 3aHUMAETCA apryMEHTaMU Kak JJisl QU3UKH, TaK U JIJIs1 STUKHU.

Jlo ApxeiTaca w3 Tapeatryma (Archytas of Tarentum, spxuwii
NpEeACTAaBUTENh NUQPArOpeniieB BTOPOTO IOKOJIEHUSA, JKUBIIMX B FOXKHOU
Wranuu B iepBoii mosoBuHe 1V Beka 10 H. 3.), yueHuka AHakcaropa, pusuka
OblLJIa eIUHCTBEHHOM (pustocodueii.

Anakcarop u3 Knasomena (Clazomenae, I'perus, sk npumepro B 500-
428 rr. 10 H. 3), TPOBOAMII HanOoJIee aKTUBHBIE I'O/Ibl B OCHOBHOM B A(uHax,
nepBbIM NMpodeccHoHaNbLHO npenoaasana ¢puijaocopuio, ObUT TaKKe MEPBHIM
KTO Ha4yajl CYUTATh MBICJIb B KAY€CTBE MHUIHMATOPA (hU3UIeCKOro MUpA.



JInajiekTuka 0eper cBoe HA4YAJ10

ot 3enona Dueiickoro (Zeno of Elea, oxono 490-430 rr. 10 H.3.) [3].

OTpunasi mno3HAHME UCTUHHOTO OBITHUS  MOCPEICTBOM  4YYBCTBEHHOIO
BOCIPHUSITUSI, HE OTPHUIAs JIOCTOBEPHOCTH TOCJEAHET0, OH IMOKAa3aJl B CBOMX
3HAMEHUTHIX MapajoKcax NPOTUBOPEUYNBOCTH IBHKEHUS.

Jlpyrum u3 ocHoBaresei auanektuku 0p1 Coxpat (okono 469-399 rr. 10 H.3.).

CnoBo 1MajieKTUKA 03HA4alio, C OJJHOM CTOPOHBI, MOMCK MCTUHBI B X01e Oecel,
KOTOPBIE OCYUIECTBISUIUCH MyTeM (hOPMYJIHPOBAHUS BOMPOCOB U METOAUYECKOTO
MOMCKA OTBETOB Ha HUX.

C npyroi CTOPOHBI, IMAJEKTHKA 03HAYAET CMOCOOHOCTH BU/ICHUA U OTPAKEHM
MOCPEICTBOM MOHATHN MPOTUBOIOJIOKHBIX TPaHell PUPO/IbI.

B mMpokoM cMBICJIe 3TOTO CJIOBa AMAJEKTHKA — 3TO HAaBBIK MHOTOTPAHHOTO
onmucaHusi OOBCKTa MBICIM M JIOTHYecKoro (pOpMHPOBAHHMS MpPeACKA3aAHU
HEOOXOIMMBIX U BO3MOXKHBIX cOObITHI. TakuM oOpaszom,

JAnajiekTuka paccMarpuBaercs
KaK JIOruKa ¢puyiocopuu u Bcex HAYK, T. €. KaK
JIOTHKA MO3HAHUA B LEJIOM.



JInajieKTuKa npeacrasjser co0oi

CHHTE3 JIYyYIINX JTOCTHKEHUH KaK MarepuajinuimMa Tak 1 ujacajinimMa,
1 SIBJISICTCS OCHOBOM JJ11 IIOHNMMAaHUA

MaTePUAJIbHO-U/ACATbHOU CYHIHOCTH MUPA.

OcCHOBHbBIC 32AKOHBI THAJTEKTHUKH.
(1) 3axon eourncmea u 6HopLOLL NPOMUBONOLONCHOCIELL,
(2) 3axon nepexoda KoruuecmeeHHbix UMeHeH Ul 8 KA4eCmeEeHHble;

(3) zaxkon ompuyanus ompuyaHus.



3. IllocTynarsl JHAJTEKTUKHA

3.1. Hocryaar CyuecTBoBaHus
MarepuanbHo-ueansusrii mup ( M ) cymecrsyer (3 ):
IM (7)

CUMBOJIMYHO, MATEPHUAJIbHO-U/IeaIbHASA CYIHOCTH Mupa (puc.l) moxer
OBITH KPaTKO MPEJCTABICHA JIOTUYECKUM OMHOMHAIOM

M =M +iR (8)

rie M and iR sBisrOTCS, COOTBETCTBEHHO, MATEPHAILHOM M MIeaJbLHOM
COCTABJISIIONIMMHU MUPA, 3HAK “+” BBIpaXaeT UX B3AUMOCBS3b.



CTpykTypHas cxema
THAJIEKTHKHA

Huanextuueckas @unocodus + {uanexkruueckas Jloruka =
HAHAJTEKTUKA
(Dunocogpua Mamepuanvrno-Hoeanrvnozo Mupay)

i)
M +iR

74 Ny

Mamepuanucmuueckue punocodckue| | Hoeanucmuueckue punocodexue
TCUCHHUS (paccMaTpuBaroT Mup kak TCUCHHU (paccMmarpusaror Mup
MATEPHAJILHYH) CHCTCMY) KaK HAEAJTHCTHYECKYH) CHCTCMY)

Pasimunbie Mupbl BCEIEHHOW W, B YaCTHOCTHU, MHUP JIKJAEU HUMEIOT
ONHY M Ty Xe CIpyKrypy. B mnocneguem ciydae M sABisgercs
MATEPHAJIBHBIM  4YeJIOBEKOM WIM €ro  OWOJIOTUYECKHM  TEJIOM,
MaTepHAIBHOM 000J1049KOii; IR - MaeabHBIN Ye10BeK WK €ro AyIa-yM.



CuMBoJIMYECKOE TTPEACTABICHUE
MaTepPUAJIbHO-HAE€AJIbHOM CYIIIHOCTH MHPAa

Bce kommonentl (V' ) marepuanbuo-uneannuoro mupa (M), (s, o f,) ,
CBSI3aHbI BMECTE CHCTEMOM CHMMETPHYHO-ACHMMETPHYHBIX THATEKTHYECKHX
COOTHOLIEHU# O Z(Sko-k fl)  ,u(A ) cooTHOmEeHUsIMH MaTepHAILHO-

naeaJbHOro oomena ( Py ) Z(Skpk f)

CI/IMBOJ’II/I‘IGCKI/I, 9TO MOXKET OBITh MpeACTAaBJICHO B CJICAYOIICM BUIC:!

VD (Sgo fi) e D (soy i) A (Skpk i) 9)

e kK € N;
S, 1 f, —mpoTuBOpeuYnBLIEe CTOPOHBI TPAHEH-TTPOTUBOIIOIOKHOCTEH
Bcenennotii,
oC — CUMBOJI 0€CKOHEYHOI YHHUBEPCAIbHOU CBS3M;

o 7 — CMMBOJI-MECTOMMEHHE JI00bLIX CBA3EN.



3.2. lHocryaar
JInanexkrndeckoi IlpornBopeunBocTy IBOJMIONNHA

JIr0001 00BexkT uin oTHOIIEHHE “A” B TF00O0M MOMEHT HAXOIUTCSI B COCTOSTHUH
HBOJIFOIMH, T.€. OH OJJHOBPEMEHHO PaBEH M HE paBeH ceoe:
(A=A) A (A= A) (10)

IJIe A — 3HaK JOTMYeCKOM KOHBIOHKIUU (“‘u”

Crenyroiasi J0ru4eckasi aHTHHOMMSI COOTBETCTBYET BBILIECYTIOMSIHYTOMY
OMHOMHAIBHOMY CY>KJICHHIO

([la = /la) A (Ha # /a) (11)

JlnanekTtuka yTBEpKAaer, 4to «A4 ectb A» n «4A He ecTb A» OJHOBPEMEHHO.
Hampumep, Cmurt, Oyayun peOEHKOM, MajbiMKOM, MY>KYMHOW M CTApUKOM, SIBIIAETCS, C
OJIHOM CTOPOHBI, pean3amuell Joruueckor hopmManbHON GopMynbl «4 ecTh A», TO €CTh
Cwmut — 310 CMHUT.

C npyroii CTOpOHBI, CEPUS «PEOEHOK-MATLUUK-MYHCUUHA-CIMAPUK» - ITO TIPOSIBJICHUE He
TABTOJIOTHU «A He ecTb A», To ecTb CMUT NMOCTOSIHHO MeHseTcsl. CMUT Kak pPeOCHOK He
paBeH CMHUTY KaKk MaJIbuMKy. B KaXblii MOMEHT OH €CTh OH, «A4 eCTh A», 1 OTHOBPEMEHHO
OH HE €CTb OH, «A He eCTb A».

Korma MBI paccmarpuBaeM OBICTpOMEHSIONIHMECS (U3MYECKHE TIPOIECChl Ha
MOJICKYJISPHOM YPOBHE WM TiIyO)Ke, MCTMHA ATOTO IOCTYyJIaTa CTAHOBHUTCA eiie Oosee
OYEBUIHOM.



Jlornyeckuii OMHOMHAJ DBOJIIOIMH

«A paBeH A»
N OJHOBPCMCHHO

«A He paBeH A»
BBIXOJUT 32 paMKu (DOpMaJIbHBIX MTPABUII APUCTOTEIIA.

Apuctoresib (384-322 rT. 10 H. 3.), 3aJ0KUBIINN OCHOBBI METa(PU3UKH
1 (OpMaIbLHOM JOTHKH, ObIJI MPOTHBHUKOM JIMAJIEKTUKH.

On nucain [4]:

«H@GOSMOO:‘CHO, ymoobvl OOHO U MO JHce 8 OOHO U MO JHce 6peEMA U 6 OOHOM U
MoMm drce OmHoueHuu U Ovlio U He OblLIo npucyuie OC)HOM)/ u momy ace»

ComnracHo MeTtadusuke, 1Ba popManbHO-TOrHIeCKUX cyxacHus A (/a)
u A (/[a) Bcerma CUYMTAIOTCS TOJIBKO PAaBHBIMH 10 3aKOHY TOK/I€CTBA!

A=A (da=/a). (12)
DOTa TABTOJOTHSl HCKJIIOYAaeT JIIOﬁyIO BO3MOKHOCTb ABHMKCHUA U

aHalinu3a, U €CJIu Obl JIIOAW CJEAOBajd ATOMY IIpaBUIy Ha CaMOM JIele,
Pa3BHUTHE YEJIOBEUYECCKON MBICIIM Ob1J10 ObI HEBO3MOKHO.



3.3. IlocTyJar yTBepKIeHUs THATCKTHYECKOH JJOTUKH

(a) Kparkoe quajiekTuueckoe CyaeHue o IpeIMeTe MbICIIH
NPEACTABIAETCS B OOIIEM CIydae
CUMMETPUYHO-ACUMMETPUYHOU JIOTUYECKON CTPYKTYPOi

MMa-Hem wim  Hem-/la. (13)

(b) OTHOCHTETEHO CHMMETPHUYHBIC OOBEKTHI BHIPAKAIOTCSI

JIOTUYECKON CTPYKTYPOM
Jla-Jla  wm xpatko  /Jla (14)

¥ OTHOCHUTEIILHO aCHMMETPHYHBIE — CTPYKTYPOH
Hem-Hem ik kpatko Hem. (15)

(C) B obmiem ciiyuae jjornvueckoe quajeKTuueckoe cy:kaeHue L
ABIAETCA (PyHKIUEH dJIEMEHTApHbIX cyXaeunn /[fa u Hem,

L = f (Yes, No) (16)



3.4. ITocTyaar Mep AMAJTEKTHYECCKUX CYKIACHUU

Mepsi cyxneann /la v Hem HOCAT MyJIbTUIUIMKATUBHBIA XapaKTep:

P=Q-D (17)

rme Q — koJimyecTBeHHAsl MEpa OIEHKH,
D - kayecTBeHHAasi Mepa OLICHKH, PA3MEPHOCTb.

JlnanexkTuyeckas (pU3NKa B KAUECTBE ATAJTOHHBIX ((QyHAAMEHTAIbHBIX) €AUHUIL
TPUABL MAMEPUU-NPOCIMPAHCINEA-6PEMEHU TIPUHUMAET TOJIBKO TPH €IUHHUIIbI;

rpamMm, CAHTUMETP, CeKYH/Ia.

[TockonbKy Mo3HaHMe MPONCXOIUT HA OCHOBE CPaABHEHMSs, CJIEI0BAaTEIbHO,
MpaBUiibHASI CTPYKTYPa pa3MepHOCTH JOJKHA ObITh IPE/ICTaBICHA TPOU3BEICHUEM

ITAJIOHHBIX €/IMHUII U3MEPECHHUS C HECJIbIMU CTCIICHAMM:

D=dimP=M*L"T" (18)

T.e.k,m,n € Z . 3xeck 3Taj0HHbIE MEPHI TpHaabl 0003HauaroTcs cumbonamu M, L u T,



B «coBpemenHo» (pu3nKe eIUMHULBI U3MEPEHUS UMEIOT YHUCIICHHBIE 3HAYEHUS,
HAaMMEHOBAHUS U 0003HAYECHUS, IPUCBOECHHBIE UM I10 COTVIAIIICHUIO.

CdopmupoBanoch mOpu 3TOM MHEHHE, YTO BBIOOP TpUaAbl Mep BechbMa
MIPOU3BOJICH.

OnHako, Kak ImokasaJ r1yOOKHi U BCeCTOpOHHM aHanmu3 [1, 5], 310 He Tak,

Mepsbl, BEIOpaHHBIE JTIOABMH, HHAYUUPOBAHBI ONMBITOM 00IIEHUsI ¢ MPUPOIAOI,
Y 3TU MEpPHhI MPUHAJJIEKAT ONPEeICHHOMY HA0OPY BO3MOKHBIX 3HAYEHUIA,

MHorue nmoJjiararT, 4TO B KAYECTBE MEPHI, HAIPUMEDP, MEPBI MACCHI, MOYKHO B3ATh
JIIO0Y10 BEIIMYMHY, HO 3TO UJLTHO3HSI.

[Ipou3BobHOE 3HAYEHUE MEPHI MacChl HE OylIEeT MPUHATO, €CJIM ATO 3HAYECHUE HE
OyIeT mpUHaAJIeKaTh OMPEACICHHOMY Ha00Py BO3MOKHBIX 3HAYEHHU i MACCHI.

DTO OTHOCHUTCA W K /inHe. B kKadyecTBe Mepbl JJIMHBI MOTYT HMCIIOJb30BaThCS
ToNMBI, QYT U ApPyrde HEeMETPUUYECKHE €AWHUIIBI, HO BCE 3TH MEPHI CBSI3aHBI C
BO3MOKHBIM HAOOpOM 3HAYCHUH JIJTHHBI.

[ToapoOGHOCTH 0 TpHaae Mep ¢ mo3unuit J{nanexkrnueckoit ®usuku (BosHoBoit Moaenn)
npeacTasieHsl B [1], a Takxe B 4-m Tome Jlekuuii aBropa [5].



Yo KacaeTCs CIIOKHBIX (COCTABHBIX) eTMHMII, TO MBI HAXOAMMCS B TAKOM COCTOSTHUH,
Koraa B (PU3MKE HIIEKTPOMArHUTHBIX MPOIECCOB OCHOBHBIE (H3UYECKUE MapaMeTphl
MIPEACTABICHBI, M3-32a He3HAHHMS MCTHHHOH Pa3MepPHOCTH IEKTPHUUYECKOro 3apsja,
Pa3MEpPHOCTAMHU C IPOOHBIMU CTeNEeHsIMUA OCHOBHBIX €/IMHHUIL.

Takne cocTaBHbIE €AUHULIBI HEKOPPEKTHBI. C TUATEKTUYECKOM TOYKH 3pEHUS, 3TO HE
HACTOSIIME €IUHULIBI. YCIOBHO UX MOXHO Ha3Barh (peHoMeHoorudeckumu. [loznanue
IIpupoasl HEBO3MOKHO TPU MCIIOIb30BAaHWHM TAKUX EOUHHI], MOTOMY YTO OHH 32
npeneaaMu CpaBHEHUS. JIEHUCTBUTENIBHO, 3aAPS/ JIEKTPOHA ONPENACIISIETCS MEPOU

e =1.60217733-107° C (19)

OnHaKo eIMHMIA SJIEKTpUYecKoro sapsga KyJaon (C) sBigercs HeB00OPa3ZHMMBIM
IapaMeTPoOM, MOCKOJIBKY €r0 PasMepHOCThL B TPHaje Mep IPEACTABIECHA TaJOHHBIMU
eIMHMLAMHU C JAPOOHBIMH IOKA3aTeJNsAMU CcTerneHed npu Hux. OHM HE MOryT OBITH
COIIOCTaBUMBI HU C YEM.

1C = 2.99792458-10° g2 .cm 2 .57 (20)
%

JleliCTBUTENIHbHO, MOXKET JIU KTO-HUOY/Ih TTOKa3aTh npez[MeTlg 2 9 ECTECTBEHHO, HET,
MMOTOMY YTO TaKOWM OOBEKT He CYIecTBYeT B prg)oz[e. MoxeTr 71 KTO-HUOYIH
BOOOPa3uTh, 4TO COOOH mpeAcTaBisIeT puzndeckn lcm’2 ?

JlnanmekTUyecKkne NOCTYJAThl YTBEPKIAOT, YTO JJIEKTPOH, MPEIACTABICHHBIA B
BBIIIICYTIOMSIHYTOM (hopMe, Helo3HaBaeMm. PelieHne 3TOM KapAWHAILHOW MPOOIEMBI
COBpEMEHHOM (U3MKH TIOJYyYeHO BIIEpBhie B pamkax BomHoBoit Mopemn (cMm.,
Hanpumep, [1]).



Ilo3nanue MHUPaA NPOUCXOAUT HA OCHOBEC CPAaBHCHUSA

B nepBoM npubmmkeHun 1000 3j1eMeHT A COCTOSHUA WK (PeHOMEHA MPUPOIBI
UMeeT IO KparHeu Mepe /IBe CTOPOHbI CPABHEHUS.

D10 TpebyeT OT Hac OnuchiBaTh A JAUAJEKTUYECKUMH CHUMMETPUYHO-
ACMMMETPUYHBLIMU CYXJeHUusIMu Buna /la-Hem. OHuU mpeacTaBisier coOoil mapy
cyxaeHut /Jla wn Hem, XOTOpbIE TI0 CYTH SABJISAIOTCS NPOTHBOIOJI0KHBIMHI
CY:KIeHUsIMU, TaK 4YTO B OTOM CMbICIe 00a OTH CYXICHHUS SBISIIOTCS
ACHMMETPHUYHBIMU.

B obmem ciayuae /la u Hem SBISIOTCS eCTeCTBEHHBIMHU CY:KIeHUsIME 00 00BEKTE
ucciaeaoBanus. OHU BBIPAKAIOT KOJHNYECTBEHHbIe M KauyeCTBEHHBbIE ITOKa3aTeIH
oOBeKTa.

Hecko/1bK0 NpUMEPOB MOJISIPHO-NIPOTHBOIOJIOKHBIX CY KICHUI:

08uUICeHUE-NOKO, nomeHyuaIbHoe-KUHemu4ecKoe, HenpepvlgHoe-
npepuléHoe, adconomHoe-omHocumesnbHoe, Obimue-nedvImue,
MamepuaibHoe-udeaivHoe, (opma-cooeprcanue, 0a3uC-HAOCMpPOUKa,
Kayecmeo-Koiuuecmaeo, npuuUHa-cieocmaue, 00veKmueHoe-
cyOvekmueHnoe,  npouiioe-oyoywiee,  He0OX00UMOCHb-CAYYAUHOCHY,
KOHeuHoe-0ecKOHeuHoe, oelicmeumenbHoe-MHUMOe, 60/1HOB0e€-
K6éanmoegoe, 4uacmuya-aHmu4acmuya, u T. 1.



Chuang Tzu (369-286 rr. 10 H. 3., BBIJAIOIIUKCS IIPEICTABUTEIb JA0CH3Ma) HAIHCAI
[6, c. 215]: «B Mupe e6ce ompuyaem cebs uepe3 Opyzoe, KOmMopoe AGIAEMCA €20
npomuegononoxcnocmuio. Kaxcoas sewp ymeepocoaem cebs uepes ceos. Hesozmooicho
pPasmuuums (8 O0mMOeIbHO 635 MOU Gewl) CBOK ONNO3UYUID, NOMOMY UMO MONCHO
BOCNPUHUMAMDb Belb MOILKO cpa3y. Bom nouemy coeopam:. ‘Ompuuanue epimexaem u3
YMeEePHCOeHUs U YMmeEepHcOeHUe Cyuiecmeyem moivko onazooapsa ompuyanuio’. Taxoeo
yuenue 00 ycio0eHOM XapaKkmepe ompuyarus u ymeepoicoenus. Eciu smo mak, mozoa éce
ymupaem 0y0yuU porCOEHHbIM, U 8CE POHCOACCIL YIHCe YMUPAIOUUM; BCE BOZMOICHO Yice
OVOyUU HEBOZMOJNCHLIM, U BCe Yoce HEeBO3MONCHO OyOoyuu 603modicHbIM. HMcemuna
cyuyecmeyem auulb HACMOAbKO, HACKOIbKO CYUIECEYem J10XChb, U JI0HCh CYUiecmeyem
HACMONILKO,  HACKOJIbKO — cyujecmeyem ucmuna. Buiweckazannoe wne sensemcs
uzobpemeHuem myopeya, Ho 3mo Gaxm, Komopulii HAOAOAEMCsL 8 NPUPOOE ... ».

Jpyroit kurarickuii ¢unocodp Ch’eng Hao (1032-1085) ormeuan [6] (ctp. 327):
«Bovicouatimuii npunyun o écex sewjell Ha Hebecax u Ha 3emae cOCMOUm 8 Mmom, 4mo
Hem HU 0OHOU OMOENbHOU eeuiu, Komopas bviia Obl He3aBUCUMOIL, NOCKOJIbKY, MO
00513amenvHo, ecmb eé NPOMUBONOIONHCHOCHD ... ». JIpyrTUMU CJIOBaMHU, BCE BEIU HE
MPEACTABIISIOT CO0OH €IUHOE I1€JI0€, OHH CYIIIECTBYIOT B BUJI€ MPOTHUBOMOIOKHOCTEH.

Ero opar Ch’eng | (1033-1107) 3asBwi: «Bce 6 npocmpancmee medxncoy Hebecamu u
3emnéu umeem npomueononoxcnocmu; Eciu ecmv Temnoe Hauano, mo u Ceemnoe
HAYA10 MAKd’ce eCmb;, eciiu ecmb 0000, 3HAYUM, 310 eCMb MaKxice » u T. 11,



Jloruyeckoe Bocmpusitue 0OBEKTa MBIIUICHHS W €ro JHAICKTHYSCKHUX
aCIIeKTOB TOCPEJICTBOM MOJISIPHO-TIPOTHUBOMOJIOKHBIX CY:KIeHUil, TaKuX Kak
CX00CMBO-pasiudue, aHAIU3-CUHmMe3,  0e0yKYus-uHoyKyus, oduee-4acmuoe,
cooepoicanue-ghopma, abcmpakmuoe-KoOHKpemuoe, KoppeKmuoe-HeKoppekmHuoe, |
T. 1., 4, B IIEJIOM, C IIOMOIIIIO INAJTEKTHUYECKHUX CYKIeHUI

Ha-/la, Jla-Hem, Hem-/la, Hem-Hem (24)

U UX KoMOmHanmii (MpuUMepbl pacCMOTPeHBI B [7]), OCHOBaHHOE Ha CpaBHEHWH,
aBisieTcs 3 HeKTUBHBIM MPOIIeCCOM MO3HAHUS 00BEKTa MBICIIH.

Anpo noroTunos
Ma-Hem (25)

— 3TO OCHOBHOI 3aKOH JMAJIEKTUYECKOW JOTHUKH, U3 KOTOPOTO CIEAYIOT JI00bIe
couctanus /la n Hem.

Cummetrpuss napel /la-Hem SBISIETCS OCHOBOW JIHAJIEKTHYECKOU MOJIeJIN
Bcenennoii, omwuparomieiics Ha (yHIAMEHTAIBHBINM 3aKO0H JAHAJEKTUYECKON
JIOTHUKH

3AKOH YTBCPKIACHUA-OTPUIAHUA.



Takum 00pazom,

JInajsekruka

— 9TO MacTepCTBO MHOTOTIPAHHOIO ONMUCAHUA 00BEKTa MBICIU U JIOTHYECKOTO
(hopmupoBaHus npeackazaHnii HLOOXOIUMBIX U BO3MOKHBIX COOBLITHIA.

CyTh QuajeKTHYeCcKOoi MO/eJiM MPOU3BOJIBHOIO COCTOSIHUSI WJIM IIpoliecca
COCTOUT B TOM, YTO Jil000e cBOlcTBO BcenenHoi, 0003HauYeHHOE MPEASIbHO
KpaTKuM CyxjeHueM /[a, Bcerna oTBedaeT (0e3 KaKux-JIMOO HMCKIIOUCHHUI) Ha
cBoiicTtBo Hem.

D10 (yHIaMEeHTAIbHOE TPABWIO ABISAETCS (yHAAMEHTAJbHBIM MPUHIIUIIOM
‘IuajieKTHYeCcKoii Mojean’, KOTOpas, TakuM oO0pa3oM, YTBep:KaaeT, 4YTO
mo0oe /[la mMmeeT cBoe cOOCTBeHHOE oTpullanue Hem.

bosiee Toro, Het yeTkou rpanuubl Mexny /[a u Hem: muorue cBouctsa /la
HEMPEPHIBHO WJIM CKAaYKOOOpa3HO TMpPEBpalalOTCs B  MPOTHUBOIOIOKHBIC
ceovictea Hem.

Hampumep, HenpepbIBHBIM  mepexo  NOTEHUUAJTbHOUW  DHEPrUM B
KHHETHYECKYI0 U 00paTHO MPpHU KoJIeOaHUHM MasiTHUKA, U T. [I.



JInajieKTuKa pasBUBAJINCH MHOTMMH TOKOJIEHUAMHU YUYEHBIX HA TMPOTSKEHUH
BE€KOB, W BO3MOKHOCTH [HMAJIEKTHKHM HEIb3d CpPAaBHHUBaTh C JOBOJIBHO
YOPOIIEHHBIMU MpaBUiIaMu (HOpMaIbHOMN JOTUKU APUCTOTEIIS.

OnHako, coBpeMeHHasi (uU3MKa ONUPAETCs HE HA JUAICKTHUKY, a Ha
(hopMaIbHYI0 JIOTMKY: JIOTUKY JTMOO TOJBKO /[a, mubo Tonbko Hem. IloaTomy oHa
HE B COCTOSHUM TPEOAOJIETh OJAHOCTOPOHHMM IUIOCKMKA B3DIsAA Ha Mup,
CAEPKUBAKOIINNA B PE3YJILTATE pa3BUTHE (PUBHKH.

Tem He MeHee, B CHJIYy HeOOXOAMMOCTH, COBpEMEHHas ()M3MKA B HEKOTOPBIX
CIydasxX BbIHY:KAeHAa BCE-TaKM OINEPHPOBATH JHAJEKTHYECKHM 3aKOHOM
YTBEpPKIeHUsI-OTPUIIAHUS, KOTOPBIA OTpakaeT OObEKTHBHBbIC 3aKOHOMEPHOCTH B
IPHPOJIE.

OcHoBbIBasCh Ha (popMasbHOM JIOTHKE (T. €., Oyly4r HEAUATIECKTUUECKON), Pu3nka
JIEJIAET 3TO, OJTHAKO, B HeSIBHOM U KpailHe oOpe3aHHoOM Bujae. B HEeW ynoMuHaeTcs
HEOOJIBIION P MOJAPHO-TPOTUBOIOJI0KHBIX MMOHATHH, TaKMX, HAIpHMEp, Kak:
pa3peiBHOCTH (/[a) u HenpepbiBHOCTL (Hem), yactunpl (/[a) n antnyactuisl (Hem),
cummetpus (/Ja) n acummerpus (Hem), npsmonuueiinbiii (/[a) 1 KpUBOJIMHCHHBIH
(Hem) u T. 1.



Bor nouemy, cieaysi IPUHIUITY OTHOCHUTEIBHOCTA JMHINTEHHA, COBPEMEHHAs
¢u3uKa yTBep:kAaeT, 4YTO CYIIECTBYET TOJBKO OTHOCUTe/bHOe aBu:keHue. Ho,
3aMETBTE, B TO K€ BpPEMs OHA OIEPUPYET MOHATUEM AODCOJIOTHON CKOPOCTH
AIIEKTPOMArHUTHBIX BOJH, CKOPOCTH CBeTa, KOTOpas SIBISETCA OAMHAKOBON «O0jis
gcex Habnrooamenei npu pagHOMEPHOM OMHOCUMETbHOM OBUMNCEHUU, HE3ABUCUMO OM
OMHOCUMENbHBIX OBUNCEHUL UCTMOYHUKO8 U OeMEeKmMOopOo8 ».

Ecin UCrionp30BaTh TOYHBIM SI3BIK JIOTUKH, TO 3TO YTBEP:KICHHE 03HAYAET, YTO
Gu3rka ogHOBpPeMeHHO omnepupyeT (HesIBHO, TIOCKOJIBKY YTBEPIKIAETCS, UYTO €CTh
TOJIBKO OTHOCHUTEIIBHOE JIBUKEHHE) A0CONTHBIM JIBUKEHHEM 3JIEKTPOMArHUTHBIX
BOJIH U UX A0COJIKOTHON CKOPOCTBLI), TTOCKOJIBKY MX A0COJIIOTHOCTH 03HAYAeT UX
HEe3aBMCUMOCTb OT CUCTEMbI KOOPAUHAT.

B nuajekTH4YeCKO# MOJeJH BBHIIIEYIIOMSIHYTHIE JJOrHYeCKue MAHNUNYJISIIIUU HE
TpeOyIOTCsl, IOTOMY YTO CBOMCTBY IBWXEHUSI /[a = «omHnocumenbnoe» OTBEYAET
CUMMETPUYHOE €My CBOUCTBO Hem = «aodconromuoe».

DTO o3HayaeT, 4To Jiloboe JBHUkeHHe B Mupe mpeacTaBisieT cOOON CIOKHBIM
CUMMETPHUYHBIA KOMIUIEKC A0COJOTHO-OTHOCUTEJILHOIO JIBUKeHUs, T. €.,
nBwxkenust /la-Hem, B KOTOPOM JEHUCTBYET 3aKOH COXPAHECHUS U NMPeodpPa3oBaHusd
a0COJIIOTHO-OTHOCUTEJILHOTO JABUKEHHUS.



MOXXHO NpPHUBECTM MHOIO JAPYIMX IPUMEPOB, KOTOPbIE TOBOPST O MPEAEIbHBIX
BO3MOYKHOCTSIX M 0€3yCHENTHOCTH (POpMaIbHOM JIOTHKU. BOT OMH M3 HUX, YPE3BBIYANHO
BAXKHBIN.

HecocTosiTeIbHOCTH KBAHTOBOM MeXaHUKHU u KOHIEeNTYyaJbHasl
HeODOCHOBAHHOCTHL BBEACHUS B (U3UKY TMOHATHS «TUOPUAU3ALMS  ATOMHBIX
opouTaseii» [8], mpuBemmas K BO3HUKHOBEHHIO KBAHTOBO XWMWM, SBISIOTCS
pE3yJIbTaTOM OJHOCTOPOHHETO (hOPMaATBLHO-IOTMYECKOTO TOIX0A.

CommacHO IHANEKTHUYECKON (DHU3HKE CONpPSIKEHHbIE MOTEHIHAJBLHO-KHHETHYEeCKHe
napamMeTphbl JalOT MOJHOE onucanue pusndeckux moiei [9]. [Mpumep:

JdunanekTudeckuii oopas cy:xkaenns ¥ , V=", +i¥, |

obmieit OuHapHO#W CTPYKTYphl /la-Hem, BOCIPOU3BOAUT MAaTEMaTHYECKH peasibHbIMN
oOpa3 W OMHApHBII XapakTep opuruHaiga. bykBa | (Tak Ha3bpIBaeMass «MHUMAS
eIMHHIIA») B ypaBHEHHH oOo3HawaeT exmuuny orpuuanms [10], T. e. ykaspiBaeT Ha
Ka4eCcTBEeHHO NPOTHBONOJI0kKHOe cBoiicTBO W (kMHeTHyeckoe) o oTHomeHHO K V'
(mOTeHIMaIBLHOR).

Henonumanue TIOCIETHETO TOPOAUIO OMIMOOYHYH) HHTEPNPeTAINUI0 BOJHOBOU
(GyHKIIME P B KBAHTOBOM MeXaHHKe, COTJIACHO KOTOPOIi peasibHbli (bU3UYECKUN CMBICT
MMEET TOJIBKO KBAJPAT MO/1YJIsl 3TOM (PYHKIIUH “P‘ [1, 8,11, 12].



dakTuyecky, ¢ Tex nop kak Makc BopH BBell BEPOSITHOCTHYIO HHTEPIPETAIUIO JI0
HACTOSIIET0 BPEMEeHH, «MHHMBbIe» 4acTH ¥,  BomHOBOM Qymkumun ¢ [13],
CUHTAIOIINAECS Hepea/IbHbIMU BEIMYMHAMH, HE HMCIOT B «COBPeMEHHO» (U3HKe
TBEépAOH (hr3uuecKkor nHTepnperanuu [1, 8].

IIpuBenem oObsicuenue bopHa:

«[Ipuyuna e3amus K6aopama Mooyisi COCMOUmM 8 mom, Ymo cama 601H08AsT PYHKYUS
(u3-3a muHuMo20 KO UUUEHMa npu NPOU3800HOU NO 8pemenu 8 Oughghepenyuarvbrom
YPABHEeHUU) S6TISLeMC sl KOMNIEKCHOU 8eTUMUHOU, A 8eIUUUHbL, NO00alowuecs PuuLeckou
uUHmMepnpemayuu, KOHe4Ho, 00NNCHbL bbimb peanvruvimu» [13, ¢.142].

Ha camom jeJie, Kak T0Ka3aHO BCEM ONBITOM (DM3UKHU, U PeajibHble © MHUMbIE 9aCTH
KOMILJIEKCHBIX BOJTHOBBIX (DYHKITUM SIBJISIIOTCS peajibHbIMU. OHU TIPEACTABIISIIOT COOOM
JBE€ KA4eCTBEHHO pa3JWYHbIE CTOPOHBLI OJHOTO W TOTO € Mpolecca, SBJICHUS WU
00BbEKTa, B YAaCTHOCTH, NMOTEHIHAJIbHble W KHHeTHYeCKHe TapaMeTpbl BOJIHOBOIO
npoiecca, OnMCbIBAEMOI0 BOJTHOBBIMHU N7 GYHKIUSMH.

Ora npobjemMa paccMOTpeHa JI0CTaTOYHO MOAPOOHO aBTOpPaMHM, B 4acTHOCTH B [14],
IIPU AaHAIU3E FAPMOHUYECKHUX KOJeO0aHnil MaTepraIbHON TOUYKHU.



JaKJAI0UeHUue

B omimume ot Metadu3uKy, AUANEKTHKA YTBepP:K/aaeT, 94To Mup ecTh 00beKTHBHASI
JAUAJTEKTUKA, KOTOPBIH 3(D(EKTUBHO OMUCHIBACTCSI HA OCHOBE CyOBEKTUBHOM JUAICKTUKHU
(muanekTuyeckoit ¢unocoburn U €€ JOTUKH) OCHOBHBLIMU HOTAMU-CY:KICHUSIMU
IUATIEKTUKH

Ma, Hem, Jla-/la, Hem-Hem, /la-Hem (21)

1 00Jiee CIOKHBIMUA aKKOPIaMH.

JII/IaJ'IEKTI/I‘IeCKI/Ie Cy)K)IEHI/IH ABJJAKOTCHA HepeMeHHbIMI/I.
OHM W3MeHSIITCA B COOTBETCTBHMM CO CMEHOHM IpeaMeTra MBICIH, TO €CTh B OOIIeM
cirydae J1000€e CyXJIeHue A TOKHO yIOBICTBOPSATh

3aKOHY JIBHMKCHMUII,
KOTOPBIM MOXET ObITh MPEACTABIEH B TEPMUHAX MHOXKECTB MOCPECTBOM AHTUHOMMH,

(A=A)A (A= A) (22)
yTBEpXKIAMOIIEH, TakuM o00pa3oM, 4YTO CY:KJAeHHe [I0JKHO OBbITh IepeMeHHbIM,
OTpaXarolNM HempepbiBHBIC u3MeHeHnus B [Ipupoje, koaedaTeIbHO-BOIHOBYIO PUPOTY

00BEKTOB U MpolieccoB B Hell. To ecTh, Oyaydn paBHBIM cede, CyKIeHUE HEe TOJDKHO OBIThH
pPaBHBIM caMOMy ce0e.

[TonpoOHOCTM Y KOHKPETHBIE NpPHUMEPbl IUAICKTUYECKUX CYXKICHUW, BKJIIOYas
AUAJIEKTHYECKHIT aHAJIW3 MHUKPO CMeIleHMM (IBUsKeHUs1), coiepkarcsa B 3-i Jlekuuu
aBTopa [7]. 3amHTEepecOoBaHHBIC YHMTATEIIM MOTYT IO3HAKOMHUTBLCS C HEH (IOCTymHA B
Nutepuere).



B caeaviomen caana npe3eHTalnuu

PacCMOTPHUM IIPUMEHEHNE OCHOBHOI'0 3aKOHA JHAJEKTHKH K (hu3uke :

Kak cienyer u3 0OCHOBHOIO 3aKOHa nuaneKkTuku /[a-Hem — 3ak0Ha CUMMETPUH
u acumMmeTpui /[a u Hem NOJNSIPHBIX CYKIECHUM,

ABUKEHHE-TIOKOU

CJICAYCT ONMNCHIBATDH

CONMPA’KCHHBIMHA CHMMCTPHUYHBIMHA IMMapaMEeTpaMu.

MM u Oymer mocesiméHa cienyomasi Jleknusa u3 cepun Jleknumii mo BM (B
nogo0HoM, PowerPoint, npeacrasinennn). OHa cooTBeTcTBYET 4-ii Jleknuu u3 1-ro

Toma «M30pannbix Jleknuii no Bosnosoii Moaesn» (HalmMCaHHBIX HA aHMJIMHACKOM
[15]): “The Wave Model (Selected Lectures), Volume 1”

http://shpenkov.com/pdf/\ol.1.Dialectics.pdf

O xakux napaMeTpax, HEM3BECTHBIX «COBPEMEHHOW» (Pu3uke, Oy/aeT UJATH peub?
Crnenys nUaleKTUKE KHHeTUYeCKass CKOPOCTh (mepBas MOPOM3BOJAHAS  OT
KMHETUYECKOTO CMEIICHHUS) KaK CKOPOCTh HM3MEHEHUsl [BUKeHHs JIOJDKHA OBITh
CONPSKEHA C MOTEHIMAIBbHONH CKOPOCTHI0 — CKOPOCTHI0 M3MEHEHUS TOKOS.

OT10 mpennonaraet A00aBICHUE MOTEHIUAIBLHOTO0 UMIYJILCA K KHHETHYECKOMY
HMILYJIbCY.

Hapsiny ¢ yxe CcylmecTBYOIUMU NOHATUSIMU NOTEHIUAJIBHOU U KUHETUYEeCKOU
JHEPruil  HEOOXOJWMO OIEPUPOBATH TaKXKE TMOHATHUSAMH IMOTEeHIHAJbLHAST U
KHHEeTHYECKAs CUJIA, MOTEHIMAJbHAS U KHHEeTHYeCKasa padora, u T. 1.



CoBpemeHHass (u3MKa He Ppa3sBUBaJa TaKXKE [OHATHE TMOTEHIUAJIbHO-
KHMHETHYEeCKOT0 BOJIHOBOIO T0Jisl, KOTOPOE HY)KHO pacCMaTpuBaTh Kak OOOOIIECHHBIN
00pa3 1100010 peanbHOro GU3NUECKOTO TOJIS, SIBISIOIIETOCS MO CYIIECTBY NMPO/I0JLHO-
nmonepevyHbIM TMOTEeHNUAJIbLHO-KHHeTHYecKHM [1]. D10 oTHOCHMTCA M K Tak
Ha3bIBACMOMY «3JIEKTPOMATHUTHOMY> IIOJII0, KOTOPOE JOCIIOBHO O3HAYACT «SIHTAPHO-
Marudeckoe» Tone (MOCKOJABKY 2leKmpoH, OT Jp.-Tped. NAEKTPOV — sAHmMapso,
MarHuTHOE OT Jp.-Tped. UOyelo - Marus, masuieckoe TOJE), YTO HE PaCKpbIBAET
(U3UYECKYIO CYTh 3TOTO IMOJIS.

EcTecTBeHHO, YTO mEepeunciieHHbIe MPOOIEMbl TaKKe OTHOCSATCS K OMUCAHMIO MOJIsI
(usnyeckoro (peasbHOro) BpeMeHH (HUICAJBHOTO MOJISI MPOCTpaHCTBa BceneHHON),
KOTOPOE€ BXOJIUT B TpHALY Mamepuu-npocCmpaHcmea-epemMeru W OTIUYaeTCs OT
ATAJIOHHOTO (MAaTeMaTUYECKOr0) BpEMEHH, UCIIOJIb3yeMOTr0 B TOBCEHEBHOM JKU3HHU.

BBenieHue BBIICYNIOMSHYTBIX HEAOCTAIOMINX CONMPAKEHHBIX MOHATHI (ITApaMETPOB)
OCYIICCTBICHO BIepBbIe aBTopamu BonHoBoii Moaenu [15]. [ToroBopum 0 HUX Takke B
CJIeAyIOLIeH JICKIIUH.

HeBnumanue k 3akoHam AUAJICKTUKW IMPUBOAUT, MIAI'KO TI'OBOPsA, K HCIPUATHBIM

MOCJICJICTBUSAM I HAyKH. KBaHnToBassi MexaHuka TOMY SIPKUM TpuUMED,

MOJKETE JIETKO yOeauThes B 3ToM (cM., Hampumep, [1, 8, 11, 12]). /Ipyrue npumepsi
MOKHO HaWTH B [16].



Jlajiee, B mocmenyrommx ciaiia mpe3eHTausaX, paCCMOTPUM
YHCJOBOE M0Je THAJTEKTHKHA:

111 omucaHuA NMPOTUBOIOJIOKHBIX CBOMCTB
00beKTUBHOM peajibHOCTH YIOOHO UCTOB30BaTh
KOMIIVICKCHBIC YHNCJIA,

[17], Tax Ha3pIBacMble «KMHHUMBbIE» KOMIIOHCHTBI KOTOPBIX, KaK yCTaHOBJIICHO B BM,
TAKXKE ABJAKTCS PeaJibHbIMHU, HO OTIWYAOIIHECS OT UX «PeabHbIX» KOMIOHEHT

IHOJHAPHO MPOTUBOIIOJI0KHBIMH aﬂreﬁpanquKnMn CBOMCTBaMM.

IIpeoOpa3oBanye KMHETUYECKOTO MOJS B IMOTCHIIMAIBHOE WM DJICKTPUUYECKOIO
MoJss B MAarHUTHOE oO3HayaeT (Ha S3bIKE KOMIUIEKCHBIX 4YHCesl) Ipeodpa3zoBaHue
«peaibHOT0» YUCIOBOIO MOJISI B KMHUMOE» U HA00OPOT. ...

TakoBbI OJIMKANUIIUE TIJIAHEL.

bJusaro/lapro 3a BHUMaHue!
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