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OUNOCODPCKOE 3HAYEHUE NPUHUUNA NNTAHOAYO3PA:
WH®OPMALIMOHHbIN NYTh K BEJIMKOMY OB bEAUHEHUIO

9. Bopmamenko!
Apudsnvckut yHusepcumem

[MpuHnun Jlanaayspa riacsiuii, 9To B JI000H BEIYMCIUTENFHON CUCTEME, HE3aBUCHMO OT €€
¢dusHUeCcKOi peann3aliy, Ipu IoTepe OAHOro OuTa MH(GOPMAIMK BBIIEISIETCS TEIUIOTA B KOJIHUE-
cTBe 10 KpaiiHeld Mmepe W mxoyneii: W = kgTIn2 , co3naer ocHOBY 151 mepeocMbICiieHHs (hyHa-
MEHTAJILHOH CBsI3U Mex 1y nHpopMmanuei, Mmaccoit u sueprueit. [Ipunuun Jlangayspa ykpemiser u
000CHOBBIBaeT HH(POPMAMOHHYIO METa()U3NIECKYIO MAPAAUTMy €CTECTBO3HAHUS.

Knrouesvie cnosa: Ipunnun Jlanaayspa, uadopmaius, Merahusndeckue mapagurMel Gu-

3WKH, SAWHCTBO HH(POPMAIIH YHEPTUN H MACCHI.
BBenenue

Koren XX u Hagano XXI Beka 03HaMEHOBAINCh yTPATOW MHTEpECA MIPaKTH-
KyIOIIMUX (U3UKOB K (miIocopckuM ocHoBaM ecTecTBo3HaHus [1]. Bo3oOmaman
noaxo: «Shut down and calculate», BumasiMu anentamu kotoporo Obutu Jles [la-
BuaoBuY Jlanaay, Puuapn ®@eiinman u @pumen J{alicoH, HEBBICOKO IICHUBIIIHNE Me-
tapusuky [2]. Ha camom neme, mapamurma, cBomsmiasics k «Shut down and
calculate», mpezacTaBisieT BecbMa ONPEEICHHYIO, HO TUIOXO OTpeQIIeKCUpOBaH-
HYI0 MeTa(u3UKy, OCHOBaHHYIO Ha MPEANOI0KEHUU O KECTKOM Pa3rpaHUYCHUN
npobaeM Gu3nuku U GuaocoGun U HEMPOTYKTUBHOCTH METa()U3NIECKUX TMOMCKOB
B pellieHuu npobieM «uuctoi puszuku». B mkone Jlannay KyasTHBHPOBAIOCH I0-
JYCKPBITOE Tpe3peHne K GuiIocopuu, UMEBILIEE B TOM YHCIEC U O3J0POBISIONINNA
xapakrtep, n30aBisisi (U3UKOB OT MAPKCUCTCKOM AeMaroruu, NoJIMEHUBIICH U BbI-
tecHuBIIel ¢punocodurto [3]. YTpaTa uHTepeca k ¢punocoduu, 0JHaKO, XapaKTepHa
HE TOJIBKO JJIsl COBETCKOW U MOCTCOBETCKOM (pu3uku. Mol n3pausibCKuil ONBIT MO-
Ka3bIBACT, YTO KOJUIETU-(U3UKU BOBCE HE 03a00YEHBI OCHOBOIOJATAIOLIMMHU MIPO-
OneMaMM €CTECTBO3HAHUS W OXOTHO momuuHsoTcs (popmyne «Shut down and
calculate», momyuasi 3HauMMBbIE, CYIIECTBEHHbIE, TOOPOKAUECTBEHHbIE, HO HE
SIOXaNbHbBIE pe3yibTaTbl. IMEHHO Takue pe3ysbTaThl O3BOJISIIOT IOUTh IPAHTO-
pacrpeaeNsone CTPYKTYPbl, 003aBOAUTHCS BBICOKUMH /-(paKTOpaMu U yBEPEHHO
IIPOJBUTATHCS 110 KAPbEPHOU JIECTHHUIIE.

3a yTpary UHTepeca K apx? NMPUILIOCh U MIaTuTh. [IpumepHo mosicTosieTus
(bu3KMKHN HEe cOOOIIAIOT O pe3yJIbTaTaX, COM3MEPUMBIX MO0 3HAYMMOCTH C OTKPBITHEM
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TEOPUH OTHOCUTEIHHOCTH U KBAHTOBOW MeXaHUKH [4]. dyHmaMeHTanbHas pu3nka
0 HEOOXOAMMOCTH MOJBOJUT K TPAHMIIAM ITO3HAHUS U TIOJBUKHOM, 36I0KOM Tpa-
HUILle, oTAestonel Gu3uky ot meraduszuku [5]. Mexay TeM K KoHIy XX Beka
HaMETHJICA TIEPEJIOM, CBSI3aHHBIN C B3aMMOIIPOHUKHOBEHUEM (DU3UKU U TEOPHH UH-
dbopmaruu, neperomM MeTahU3UIeCKU, BO3BPAIMAOIINK (PU3UKOB K BOMPOCY O
MEPBOKUPIIMYUKE, IEPBOOCHOBE MHUPO3JaHUs. DTOT MEPEIOM HE B IMOCIEAHIOO
ouepeb cBsI3aH ¢ PopMyITUPOBKOM MpuHIHIA JIaHTayIpa, KOTOPOMY U MOCBSIIICHA
HACTOSIIAS CTAThsI.

Hpunuun Jlanaayspa — nyts k Beaukomy O0beinnennio,
WIN emle oaHa (popMyaupoBKa Broporo 3akona repmMognHaAaMuKH?

[Tpunuun Jlangayspa oueHb cKaTO MOXKET ObITh MpezacTaBiieH Tak: «Mudop-
Marus — pusuunay [6—8]. [lomeiTaeMes pUgaTh STOMY YTBEPKICHUIO OoJiee OT-
4yeTnuBoe coaepkanue. Teopust HHPpopMaIK OOBIYHO MOJAETCS B YUCTO MaTeMa-
TUYECKOM BHUJE, B KOTOPOM HMH(OPMAIIHS 8b14UCIAeMCs, a BOTPOC 0 (HU3MUECKOM
HocuTtene nHdopmaruu He ctaButcs [9]. [loxkanyit, mepBbIM HCKIIIOYCHHEM U3 TIPa-
BUJ Obla KHUTa JleoHa bpuiiosHa, BIUIOTHYIO MOJOMIEAIIETO K TOMY, YTO CEro-
JIHS B Hay4HOU nuTeparype umenyercs [lpunnunom Jlannayspa [10]. B camoii 06-
et ceoei popmynupoBke [Ipunnun Jlannayspa riaacut, 4To B 000N BBIYUCITH-
TEJIHOW CHCTEME, HE3aBUCHMO OT €€ (PM3NYECKOM peau3alu, npu norepe 1 6ura
nH(poOpMallK BBIACNSIETCA TEIIOTa B KOJIMYECTBE MO KpaiHed mepe W Jhxk:
W = kg Tin2, rne kg — nocrosunas bonbumana, T — aGcomntoTHas TeMieparypa,
WJTU, MTHBIMH CJIOBAMU: CTUPAHUE OJTHOTO OuTa mHpOpMaIuu TpeOyeT 10 MEHbBIIEH
mepe W = kg TIn2 JIx sHepruu. 3ameTuM, 4TO 3alUCh M YHHUTOXXCHHE OJIHOTO
outa mHGOpMAIMK HE CHUMMETPUYHBI. 3alUCh OJHOrO OMTa MOXKET TpeboBaTh U
MeHbIIero KonuuecTBa sHepruu. [Ipunmun Jlanaayspa npoiie Bcero uuToCcTpUpy-
€TCSl MUHUMAJIbHBIM TEIUIOBBIM JBUTATENEM, MpeioxkeHHbIM B 1929 rony Jleo
CuunmiapaoMm, B KOTOPOM B KauecTBE pabOyero Teja UCIOJIb3YeTcsl OJHa CBOOO-
Hasl YaCTHIIa, a HAXOXKJACHHUE YaCTHUIII B OMIPEICTICHHON YacTH paboueil KaMephl Co-
OTBETCTBYET 3aIMCH/YHUUTOXCHUIO 0THOTO Outa nHpopmanmu [11-12]. He Bxons
B MOJIPOOHOCTH aHAJIN3a KMUHUMAIIbHOM TEIIOBOM MAIlIMHBD», 3aMETHM, YTO LUK
Kapho, mpoBeieHHBIH 110T00HBIM TEIUIOBBIM JBUTATENIEM UMEET KO (DUIIUEHT IO-
JIE3HOTO JIEVCTBUSI, B TOUHOCTH COBIAJAIONIINH € KITJT MAKPOCKOIMYECKOW TETIOBOM
MAIINHbBI, TEM CaMbIM WILTIOCTPUPYS «OTPUIATENBHBIN CMBICT Teopembl KapHo:
kn nukina KapHo we 3asucum ot pabodero Tena, UCHOIb30BAHHOIO TEIIOBBIM
nsurarenem [13].

[Tpunnun Jlannayspa B mociaeaHee BpeMsl CTAl IPEAMETOM 0KECTOYEHHOU
nuckyccuu [14—15]. B wacTHOCTH, yTBEPKAAIOCH, YTO OH JTUOO MPEACTABISAET CO-
0ol meperonkoBanre BToporo 3akoHa TEPMOJWHAMUKH U, CTAJNO OBITh, H30BITO-
4yeH; nu0o0 Bo3BpamaeT (GU3MKOB K 00cyxaeHuto Jlemona Maxkceemna [14—15].
Mesxny TeM crpaBeUIHBOCTh NMpHUHIHMIA Jlanaayspa Oblia mpoBepeHa B psijie TOH-
KHX ¥ TOYHBIX SKCIIEPUMEHTAIBHBIX padot [16—18].
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MslI ke cocpenoTounMes Ha ¢punocockux acnekTax npuHuuna Jlannayapa.
B nepByto ouepens OH CyIIECTBEHHO YCHUIIMBAET META(PU3MUECKYIO TTO3UIHIO, BbI-
nBUHYTYI0 JI>koHOM ApumOanbaoM YwuiepoM, apOpUCTHUYECKH CBOJSIIYIOCS K
“itfrombit”. Yunep nosarai, uto Bce (pyHIaMeHTaIbHbIC IS €CTECTBO3HAHUSA CYIII-
HOCTH UMEIOT HH(GOPMAITMOHHYIO OCHOBY [ 19]. Takum 06pa3om, B kauecTBe apxd y
VYunepa Beictynaer uapopmanus. A npuHuun Jlannayspa UMEHHO M ycTaHaBIIU-
BaeT CB3b MEXIYy HH(pOpMaIMel U SHeprueil — 6a30BbIMU MPEACTABICHUIMHU (Hu-
3uku. [IpuBrekas crenuagbHyl0 TEOPUI0 OTHOCHUTEIBHOCTH, MOXXHO IOWUTH U
nanplie: ecau npuHuun Jlannayspa crnpaBeiuB (IOAYEPKHEM, YTO OH OBLI TIIA-
TEIBHO SKCIIEPUMEHTAIBHO TTpoBepeH [16—18]), To yHUUTOXKEHNE OJTHOTO OUTA WH-
¢dopmanuu BieueT 3a co0OW COOTBETCTBYIOIIEE CHI)KEHHE Macchl cucTteMbl AM,
OTpEJICIIEHHOE B COOTBETCTBHUHU CO CIIEIUAILHON TEOpUEH OTHOCUTEIBHOCTH Clie-
nayronmm odpaszom [20-22]:

kpTIn2
cz

AM =

3ametuM, yTo AM B COOTBETCTBUHU C MPECTABICHUSIMU TEOPUU OTHOCUTENb-
HOCTHU MOJKET ObITh U Maccod (¢u3nyeckoro mois. Takum oOpa3om, AenaeTcs cy-
IIECTBEHHBIN MIAT K «BEJIUKOMY» OOBEAMHEHHUIO WH(OPMAIIUU, MACCHl U YHEPTHH
[20-22]. MeTadu3udeckue MOCIeACTBUS MOJ00HOTO 00BEAMHEHUS TPYIHO TIepe-
OLICHUTh. B 4aCTHOCTH, BO3HUKAET MPUHLUUIIUAILHO HOBBIM OHTOJIOTMYECKUIN MO/~
X0J, (u3nUecKuil OOBEKT MPU3HAETCS CYUeCcmB8yrouuM, eClidi OH B COCTOSIHUH
HECTH DHEPTHI0/MACCY, TOCTATOYHbIC I 3aTUCH/YHUUYTOKEHUSI OJTHOTO OUTa WH-
dopmanmu. AcuMMETpHS 3aUCH/yHUITOXKEHUS HH()OpMAIK IIPU ATOM MPHOOpe-
TaeT NpuHUUNuanbHoe 3HadeHue. [punuun Jlanaayspa nmo3Bosiser U OLEHUTh UH-
(bopMaMOHHYI0 €MKOCTh BceneHHoi, KOTopas OKas3bIBaeTcss OrpOMHOM, HO, YTO
MPUHITUITAATIEHO, — KOHEYHOU [22]. CiemyeT moauepKHyTh, 4TO npuHimn Jlangay-
9pa OCTAaeTCs CIPABEATUB U JIJIsl KBAHTOBBIX 00BEKTOB [23].

3akiIroueHue

[Tpunun Jlangayaspa, copmymupoBannsiii B 1961 roay Ponsdom Jlangays-
POM, Kak MpPEICTaBIsETCS, MCIOJBOJIb TOTOBUT CMEHY MeTadu3nueckoi mapa-
JUTMbI COBPEMEHHOI'0 €CTECTBO3HAHMUS, nosarasi GpyHIaMeHTaIbHOU MEPBOOCHO-
BOI1 mpupobl — uHpopmanuio. Tem cambiM npunun Jlanaayspa noanepkuBaet u
pa3BUBAET UieH, BHIABUHYTHIE [ KoHOM ApunbanbaoM YHiIepoMm, U HE BIOJHE B
myTKy cBoasmuecs K “itfrombit”. [Ipuanun Jlangayspa ycTaHaBIMBaeT KOJIUYe-
CTBEHHYIO CBsI3b MEXy HH(OpMAIIHEii, JHEPTHEH U MacCOH, Jieasi BAKHBIN IIar K
«BEJINKOMY OOBEIMHEHHIO», MEPEOCMbICINBas (PyHAAMEHTAIbHYIO CBS3b MEXKIY
uHpopmanuei, Maccot u sueprueil. [Ipunnun Jlangayspa noaBoauT GyHIaMEHT
0o/ HOBY10, UH(POPMAIIMOHHYIO OHTOJIOTHIO, CBOJISI IPOOJIEMY CyIIeCTBOBaHHUS (Hu-
3U4YECKOT0 00BEKTa K BO3MOXKHOCTU (PUKCAIIUU HH(OPMALIUU, OTHOCALICHCS K 00b-
exty. [Ipunmun Jlannayspa no3BossieT oueHUTh HHPOPMAIIMOHHYIO eMKOCTh Bee-
JIEHHOM, KOTOpasi 0Ka3bIBA€TCsl NPUHIIMINAIBHO-KOHEUYHOM.
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PHILOSOPHICAL MEANING OF THE LANDAUER PRINCIPLE:
INFORMATION WAY TO THE GREAT UNIFICATION

Ed. Bormashenko
Ariel University

The Landauer principle quantifies the thermodynamic cost of the recording/erasure of one bit
of information, as it was stated by its author: “information is physical” and it has an energy equiva-
lent. In its narrow sense, the Landauer principle states that the erasure of one bit of information
requires a minimum energy cost equal to W = kzTIn2 , where T is the temperature of a thermal
reservoir used in the process and kjp is Boltzmann’s constant. The Landauer principle touches the
deepest philosophical roots of physics, enabling re-shaping of physics with the informational basis.

Keywords: Landauer principle, information, metaphysical paradigms of physics, unity of en-
ergy and mass information.





