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Benuuaiimedi, naxe riiaBHelmied 3araakoil ¢u3MKM sABiseTcs dSkcrnepuMeHT lOHra mo
uHTepepeHuy  (AByXiIeneBo  3kcrnepuMeHT). HeBO3MOXXHO ~ OOBACHUTH  €ro, JOIycKas
KOpHycKynspHocTh (hoTtoHa. Ho u mpusHanue y (oTOHA BOJIHOBBIX CBOWCTB TakK K€ HE IO3BOJIIET
HENPOTUBOPEUYUBO OOBSACHUTH UHTEphEepeHUHOHHYI0 KapTHHY. C OJHOM CTOpOHBI, (OTOH Bceria
OCTaBJIIET Ha (OTOIUIACTUHKE TOUKY, YTO HECOBMECTHMO C BOJIHOBOM mpupoaoi ¢otoHa. C npyroii
CTOpPOHBI, (OTOH (PaKTUYECKU OJHOBPEMEHHO IPOXOJUT uepe3 o0e IIesid, YTO HECOBMECTUMO C €ro

KOPITYCKYJIAPHOM ITPUPOIOH.
MHorue ¢u3znueckue M HayyHble 3arajkyd ObIBalOT KpailHE CJOKHbI KaK B OIMCAaHUHU, TaK U B
IIOCTAHOBKE JKCIIEPUMEHTA, HO IMO3BOJISIIOT NMPUBECTU OOBACHEHUS, HE MPOTHUBOpPEYAIUE JIOTHKE U
3/[paBOMY CMBICIY. OKCIIEPUMEHT C HHTep(epeHluel, HalpoTUB, SBISAETCS NPEIEIbHO MPOCTHIM B
HCIIOJIHEHUU U HEBO3MOXKHBIM B 00BsICHEHHH. Bee TexHHueckrne XapakTepUCTUKU YCTaHOBKH MPOCTHI B
ONMHMCAHUU (MCTOYHHMK, UHTEPPEPEHLUNOHHbIE PEIETKH, MPUHIUIbI SBICHUS M AK€ MAaTeMaTH4YECKHe
pacuéThl pe3yibTaToOB), HO JOTMYECKOE OOBSICHEHHE, C MO3ULUU 3APAaBOTO CMBICIA, YBsI3Ka BCEX UX B

€IMHOE L[EJI0€ HEBO3MOKHBI.

JTa HeNMOCTUKUMAs1 MHTepdepeHIUs

WuTepdepenius uiam SKCIEpUMEHT C ABYMs IIeNsiMu, coriiacHo DeifHMany, «3aKiodaer B cebe

CepAlle KBAHTOBOW MexaHWkm» [5, c.19] um sBOsgeTcs KBUHTICCEHIIMEH TMPUHIMIA KBAaHTOBOU
cyneprio3uruu. [lpuHnun uaTepdEepeHInH, KaK OCHOBHOW NPUHIIMI JIMHCHHOW BOJHOBOW OITHKH,
BriepBbie u€TKo copmynupoBan Tomac FOur B 1801 roay. On »xe Buepssie B 1803 rogy BBEN U TEpMHUH
«uHTepdepenHnus». YUEHbIM TaK HAIJBIAHO TIOSICHSAET OTKPBITBIM WM MPUHIUN  (IKCIEPUMEHT,
M3BECTHBIH B  Halle BpeMs [0  Ha3BaHUEM  «JByxuleneBod  skcrepumeHT  FOHray,
http://elkin52.narod.ru/biograf/jng6.htm):
«ns momyuenust 3¢p¢GeKTOB HAIOKEHMS IBYX MOPLHA CBETa HEOOXOAMMO, YTOOBI OHU HCXOIMJIA U3
OJTHOTO MCTOYHHUKA M MPUXOJHMIA B OJHY M Ty XK€ TOYKY IO Pa3HbIM IMYTSAM, HO MO OJU3KUM
MEX Iy coO0l HampaBieHusIM. J[JIsi OTKJIIOHEHHUS OJTHOTO I 00EHX YacTel MmydyKa MOKHO MCITOJIb30BaTh
nu(ppaKIuio, OTpaXKeHUe, NPEJIOMIICHUE WM KOMOMHAIMIO 3TUX 3((GEKTOB, HO CaMblil IPOCTOM Croco0,
€CJIM My4OK OJJHOPOJIHOTO CBETA [OT mMepBOM mieau] (0AUH IBET WJIM JJIMHA BOJIHBI) MTaIa€T HA IKPaH,
B KOTOPOM CJI€JIaHbl JIBa OYE€Hb MAJIEHbKUX OTBEPCTHUS WM ILIEJIH, KOTOPbIE MOXKHO pacCMaTpUBATh KaK
LEHTPbI PaCX0XKIECHUS, OT KOTOPBIX CBET Oaroaaps 1udpakiiuy pacceUBaeTCs BO BCEX HAIPABICHUSIX).

CoBpemeHHasl dKCcIiepUMEHTalIbHAsl YCTAHOBKA COCTOUT U3 UCTOYHMKA (POTOHOB, Auadparmbl U3
IBYX LIEJIEeH, U IKpaHa, Ha KOTOPOM Haluo1aeTcsl nHTeppepeHinonHast kapTuna. [locie npoxoxaeHus
iesiel Ha ’KpaHe 1o3aau 0apbepa BO3HUKAET UHTep(EpPEHIIMOHHAs KapTHHA U3 YePeIyIOIUXCS IPKUX U
TEMHBIX I10JIOC:

Puc.1 VnTepdepeHinoHHbIe TOI0ChI

@DOTOHBI MONAAAIOT HA SKPAH B OTACIBHBIX TOYKAX, HO HATMYUE HHTEPPEPEHIIMOHHBIX T0JIOC Ha
JKpaHe TOKa3bIBAET, YTO CYIIECTBYIOT TOYKH, B KOTOphIe (OTOHBI He momanaioT. Ilycte p - oaHa u3
TakuX TO4YeK. TeM He MeHee (POTOH MOXKET MOMacTh B P, €CIU 3aKPhITh KaKy0-I100 U3 menen. Takas
NECTPYKTHBHAsA WHTEepdEpeHIs, MpH KOTOPOH albTEepPHATUBHBIE BO3MOKHOCTH MOTYT HMHOT/IA
COKpaIIaThCs, IBIISCTCS OJHUM M3 CaMbIX 3araJIoYHbIX CBOMCTB KBAHTOBOUW MeXaHHKH [24, ¢.79].

NHTepecHbIM  CBOWCTBOM  JKCHEPUMEHTAa € JOBYMS IIEISIMH  SBJSETCS  TO,  4YTO
MHTEP(HEPEHIIMOHHYIO KapTHHY MOXKHO «COOpaTh» MO OJHOM YacCTHUIE — TO €CTh, YCTAHOBUB HACTOJIHKO
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HU3KYI0 UHTEHCUBHOCTh MCTOYHHKA, YTO KaXKAas YacTUIa OyAeT HaXOJUTCS «B TOJETE» B YCTAHOBKE
OJIHa U CMOXeT UHTepdhepupoBaTh TOIBKO cama ¢ co0oil. B aTom ciydae y Hac mosiBisiercs coOnasH
CIIPOCHTH ce0sl, Yepe3 KaKylo U3 JBYX IIeJIeH JacTulla MpoJIeTaeT «Ha caMoM nene» [5, ¢.19]. 3amerum,
YTO JIBE Pa3HbIC YaCTUIBI MHTEPPEPECHIIMOHHYIO KapTHHY HE CO3/afO0T.

B uém xe cocTouT 3arajJlouHoOCThb, MPOTUBOPEUYUBOCTb, AOCYPAHOCTh OOBSICHEHHS SIBJICHUS
uHTephepeHu? OHU PAa3UTENBHO OTIMYAIOTCS OT MApaZoKCATBbHOCTH MHOXKECTBA JIPYTUX TEOPHHA U
SBJICHUH, TaKUX KaK CIEIHUalbHAs TEOPHS OTHOCHTEIBHOCTH, KBAHTOBAs TENEMOPTAIMs, MapagIoKc
3aIyTaHHBIX KBAaHTOBBIX YaCTHIl W JApyrux. Ha mepBbIil B3risg B OOBSCHEHUAX WHTEp(EPEHIUH BCE
IIPOCTO U OYEBUJHO. PaccMOTpuM 3TH OOBSCHEHHUS, KOTOpbIE€ MOXKHO pas3feiluTh Ha JBa Kiacca:
00BSICHEHUS C BOJHOBON U 00BSICHEHHE C KOPITYCKYJISIPHON (KBaHTOBOM) TOUEK 3pEHUSI.

[lpexne, dYemM MBI HayHEM  aHaNM3, OTMETHM, 4YTO IO/  MNApPagoOKCaIbHOCTHIO,
MIPOTHBOPEUYUBOCTHIO, a0CYPIHOCTBIO SIBICHUS WHTEPPEPEHIIMH MBI MOJIPa3yMeBaeM HECOBMECTHMOCTh
OTIMCAHMSI ATOTO KBAHTOBOMEXAHHUECKOTO SBJICHHUS (DOPMAIBHOM JIOTHKE U 37paBOMy CMbICITY. CMBICI
ATHX MOHATHIA, B KAKOM MBI UX 3/I€Ch IPUMEHSIEM, N3JIOKEH B MIPUIIOKEHUAX K TAHHOH CTaThe.

HNHuTepdepennust ¢ BOJHOBOM TOYKHU 3PEHHUS

CaMbIM pacnpoCTpaHEHHBIM U O€3yNpPEUYHbIM SIBIISIETCA OOBSICHEHUE PE3YJIbTaTOB JBYXIIEIEBOTO
AKCIIEPUMEHTA C BOJIHOBOM TOukH 3peHust [21, ¢.39]:
«Ecnu pazHOCTb MPOWIEHHBIX BOJIHAMH PAcCTOSIHUI paBHA MOJOBHHE HEUYETHOTO YMCIA JJIUH BOJH, TO
KoJiebaHus1, 00yCIOBIEHHbIE OJJTHON BOJIHOM, TOCTUTHYT T'PEOHS B TOT MOMEHT, KOTrJja KoJieOaHus apyrou
BOJIHBI JIOCTUTHYT BHAQJMHBI, a, CJIEJJOBATEIbHO, OJIHA BOJHA YMEHBIIUT BO3MYIIEHHE, CO3JaBacMOe
Ipyro, U Jake MOJKET IMOJIHOCThIO €ro MOTracuTh. DTO WJUIIOCTPUPYET pHUC.2, Tlie MOKa3aHa cxXema
SKCIEPUMEHTA C JIBYMS IEJISMHU, B KOTOPOM BOJIHBI OT MCTOYHHMKA A MoryT aoctudb JuHuu BC Ha
JKpaHe, TOJbKO MpOoMIa 4epe3 oaHy u3 AByx mened H1 wim H2 B npenarctBuu, pacnosioKE€HHOM
MEXAYy UCTOUYHUKOM U 3KkpaHoM. B Touke X Ha nunuu BC pasHocts mauH nyreit pasaa AH1X - AH2X;
€CJIi OHa paBHA LEJIOMY YMCIy JUIMH BOJIH, BO3MYILEHHE B Touke X OyaeT OOJIbIIMM; €ClIi OHAa paBHA
[I0JIOBMHE HEYETHOTO YHCIIa IIMH BOJIH, BO3MYLIEeHUE B Touke X Oyzaer manbiM. Ha pucyHke nmokasaHa
3aBUCHUMOCTh HMHTEHCHBHOCTH BOJIHBI OT IMOJIO)KEHHMs Touku Ha juHuu BC, koTopas cBsizaHa ¢
aMIUIUTY/IaMU KOJIEOaHUN B 3THUX TOUKAX).
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Puc.2. UnTepdepeHiimonnas KapTuHa ¢ BOJTHOBOM TOYKHU 3PEHUS
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Kazasioce 0bl, onucanue siBneHUs: THTEpGEPEHLIUK C BOJIHOBOM TOUKU 3pEHUSI HU B KOEil Mepe He
MIPOTUBOPEUYUT HU JIOTHKE, HU 37paBoMy cMblciay. OgHaKo (OTOH, BOOOIIE-TO, CUUTAETCS KBAHTOBOM
yacmuyeil. Eciy OH U IPOSIBISIET BOJHOBBIE CBOMCTBA, TO, TEM HE MEHEE, JIOJKEH OCTABAThCS CAMHUM
co0oil — ¢poToHOM. VMHaue, Mpu 0JTHOM BCErO JIUIIb BOJIHOBOM PACCMOTPEHUU SIBJICHUS Mbl (PAKTUUECKU
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VHHYTOXaeM (POTOH KaK dJIEMEHT (U3HUECKOH pearbHOCTH. [Ipy TakoM pacCMOTPEHUH TOTY9IaeTCs, YTO
¢dboToHa KaK TaKOBOTO... HE cyniecTByeT! DOTOH HE MPOCTO MPOSBISET BOJIHOBBIE CBOWCTBA — 31€Ch OH U
€CTh BOJIHA, B KOTOPOH HET HUYEro OT YacTHIpL. MHaue B MOMEHT pa3fBOCHHS BOJHBI MBI JOJDKHBI
MPU3HATh, YTO Yepe3 KXY W3 IIeJICH MPOXOIUT IMOTYacTHIRl - (oToHA, mojidoroHa. Ho rtorma
JOJKHBI OBITH BO3MOJKHBI 3KCIIEPUMEHTBI, CIIOCOOHBIE «ITOMMaTh» ATH MoidoTroHa. OTHAKO HUKOMY U
HUKOT/Ia HE YIaBaJOCh 3aPETUCTPUPOBATH ITH CaMble TOJI(POTOHA.

Wrak, BOTHOBas TPAKTOBKA SIBJICHUS HHTEP(EPCHIINH HCKIIFOUAET CaMy MBICIIb O TOM, 94TO (POTOH
— yactuna. CremoBarenbHO, paccMaTpuBaTh B 3TOM ciiydae (OTOH KaK dYacTuily — aOCypIHO,
HEJIOTUYHO, HECOBMECTHMO CO 3/paBbIM CMBICIOM. [lo JOorWKe Bemed HaM CIeAOBaio Obl
MIPEIITOJIOKHTh, YTO M3 TOYKU A (OTOH BBUIETAST KaK yacTuia. Ha mouiére Kk mpensaTCTBHIO OH BAPYT
npespawjaemcs B BoyHy! [Ipoxoaut uepes 1ienu Kak BOJIHA, pa3AeIuBLINCH HA JBa MMOTOKa. MHaue Ham
HY)KHO ITOBEPHUTH B TO, YTO OJIHA Ye/ldsl YaCTUIA OJTHOBPEMEHHO MPOXOJIUT Yepe3 JABE IICIH, TOCKOJBKY
TOIYCTUTh pazdeieHue e€ Ha JBE YacTHIBI (TIOJOBUHHBIE) MBI HE HMeeM IpaBa. Jlanee JBe MOTyBOJHBI
BHOBb coeouHsaiomcs B 1enyto yactuny. [lpu aToM me cywecmeyem HUKaKoil BO3MOKHOCTH MOJaBUTh
OJIHY W3 MOTYBOJIH. Bpoje Obl €CTh O6e TTOTYBOJIHBI, HO YHUYTOXHTH OJIHY U3 HUX HUKOMY HE YIaJIOCh.
Kaxxnpiii pa3 kakas U3 3TUX TOJIYBOJH IPU PETUCTPALNN OKa3bIBaeTcs yenvim hoToHoM. YacTh Beeraa
0e3 BCSIKMX MCKITFOUCHUH OKa3bIBACTCS IENbIM. 10O eCTh, Mpe/cTaBiIeHnue 0 POTOHE KaK O BOJIHE JOJDKHO
JOIYCKaTh BO3MOXKHOCTh «IIOMMATh» Ka)IyI0 U3 MOJYBOJIH UMEHHO Kak MmojoBuHY (GoroHa. Ho aToro
HE MPOUCXOaUT. Uepes Kaxayro H3 IIejeH MPOXOJUT MOJOBHHA (OTOHA, HO PETHCTPHPYETCS TOJIBKO
uensiii ¢otoH. [lonoBuHa paBHa nenomy? He HamMHOTO JOTHYHEE W 3IPAaBOMBICIISINIE BBITJISIAUT U
TPAKTOBKA OJJHOBPEMEHHOTO IIPUCYTCTBHSI (JOTOHA-YACTHIIBI B JIBYX MECTaxX cpasy.

HamoMHuM, 9TO MaTeMaTH4ecKOe OMHCAHWE BOJHOBOTO IIPOIECCA IOJHOCTBIO COOTBETCTBYET
pe3yibTaTaM BceX 0e3 UCKITIOYCHHS SKCIIEPUMEHTOB 110 HHTEP(EPCHIIMH Ha ABYX MIEISIX.

HNHuTepdepenuust ¢ KOPNYCKYJSAPHOUH TOYKH 3peHUA

C KOpIyCcKyJIsipHOW TOYKU 3pEHUS OODBSICHEHHE [BHKEHUS «IOJIOBUHOK» (OTOHA YIOOHO
WCTIOJIH30BaTh KOMIUIEKCHBIE QYHKIIH. DYHKINK 3TH MPOUCTEKAIOT U3 OCHOBHOTO MOHSATHS KBAHTOBOM
MEXaHUKH — BEKTOpa COCTOSIHMS KBAHTOBOM yacTHIlbl (34ech — (OTOHA), €ro BOJHOBOM (yHKIUH,
KOTOpbIE MMEIOT em€ OJHO Ha3BaHUE — aMIUIUTYAa BEPOATHOCTH. BeposTHOCTh TOro, 4ro (oToH
nmonajaéT B HEKOTOPYIO TOYKY Ha dKpaHe ((OTOIUIACTHHKE) B CIy4yae ABYXIIEIEBOTO JKCIEPUMEHTA
paBHa KBaJpaTy CYMMAapHOW BOJIHOBOW (YHKIWH, IS JBYX BO3MOJKHBIX TPACKTOPHUN IBIIKCHHS
(dhoToHa, 00pA3YIOMINX CYNEPIO3UIIUIO COCTOSHUM.

«Kornma Mp1 00pazyeM KBazpaT MOIYJIsI CyMMBI W+Z JIBYX KOMIUIEKCHBIX YHCENl W U Z, MbI OOBIYHO HE
[IOJIy4aeéM TOJIbKO JIMIIb CYMMY KBaJpaToOB MOJYyJEH ATHX YHUCET; CYIIECTBYET JOIMOJIHUTEIbHBIN
«TIOTIPABOYHBIN YJICH»:

lw + z* = |w|* + |z* + 2|w]|z|cos6,
rae O — yron, oOpa3yeMmblil HampaBlIE€HUSIMU Ha TOYKM Z U W U3 Hayajlla KOOPAMHAT Ha IJIOCKOCTU
Aprasa...

NmenHno mnonpaBoyHbi wieH 2|w|z/cos® onuceiBaeT KBAHTOBYIO HHTEP(EPEHLUI0 MEXKITY
KBAaHTOBOMEXaHMYECKUMU ajbTepHaTuBaMm» [12, ¢.198].

MareMaTHYECKH BCE JIOTUYHO U SICHO: TI0 IPAaBHUJIaM BBIYHCIICHUS KOMIUIEKCHBIX BHIPAYKEHHUIA MBI
MoJy4yaeM HWMEHHO TaKyl BOJIHOOOpa3Hyl0 HHTEP(PEpEHIMOHHYI0O KpPUBYIO. 311eCh HE TpedyeTcs
HUKAaKUX TPAaKTOBOK, TMOSICHEHWH — OJHHU TOJIBKO PYTHHHBIE MaTeMaTHdeckue BhruucieHwus. Ho ecnm
MOTIBITATHCS TIPEJICTABUTh, KAKUM K€ BCE-TaKM IyTeM, KAKMMH TPACKTOPHSIMH JBUTAJICS (OTOH (MiH
AJIEKTPOH) JI0 BCTPEUHU C IKPAHOM, IIPUBEICHHOE ONMMCAHNUE YBUJIETh HE MO3BOJISET:

«Crasno ObITh, YTBEPKIEHHE O TOM, YTO AJIEKTPOHBI IPOXOJAT JMO0 CKBO3b LIeb 1, TMOO CKBO3b LIENb
2, HeBepHo. OHU TPOXOAAT 4Yepe3 obe mmieiau OJHOBpeMEHHO. W o4YeHb MpOCTON MaTeMaTHYeCKHil
anmapar, ONMCHIBAIOIINM Takol mpo1ecc, JaéT aOCOMIOTHO TOYHOE COTJIacue C dKCIIepuMeHTOM» [9].

JIeiCTBUTENTFHO, MAaTEMaTHYECKHE BBIPAKEHUS C KOMIUICKCHBIMH (DYHKIHMSMH TPOCTHI W HATJISIHEIL.
OpHaKo OHU ONMCHIBAIOT TOJILKO BHEILIHEE IPOSBICHHE MpOIecca, JUIIb €ro pe3ysbTaT, HUYEero He
rOBOPS O TOM, YTO NMPOUCXOJUT B Pu3ndeckoM cMmbicie. [IpeacTaButh ¢ mo3UIMM 34paBOro CMbICIa Kak
OJIHA YacTHUIla, IyCTh Jake HE MUMEIoIlas ACHCTBUTEIbHO TOUYEUHBIX Pa3MepoB, HO, TEM HE MEHee, BCe-
TaKd OrpaHWYEHHAass OJHWM HEpa3phIBHBIM OOBEMOM, IPOXOJUT OJHOBPEMEHHO 4depe3 JBa He
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CBSI3aHHBIX JIPYT C IPYrOM OTBEpCTHsI HeBOo3MOxHO. Hammpumep, Canbepu, aHaTu3upys SBICHHUE, ITAIET
[21, c.42]:

«Cama uHTEpQepeHIIMOHHAasT KapTHHA TOXXE KOCBEHHBIM O0pa30M YyKa3blBa€T Ha KOPILYCKYJISIPHOE
MOBEJICHHE MCCIIEAYeMbIX YacTHUI[, TaK KaK Ha CaMOM Jiejie OHa HE HeNpepbhiBHASA, a COCTABIIEHA Kak
n300pakeHNe Ha SKpaHE TEJIeBH30pa W3 MHOXKECTBA TOYEK, CO3/IaBAEMBIX BCIIBIIIKAMU OT OTICIBHBIX
311eKTpoHOB. HO 00BACHUTH 3Ty HHTEP(HEPEHITMOHHYIO KAPTHHY Ha OCHOBE JIOMYIICHHUS, YTO KaXKIbIH U3
3JIEKTPOHOB Ipo1Ien JU00 Yepe3 0/IHY, 100 Yepe3 APYryro 1€, COBEPIICHHO HEBO3MOKHO

OH mpHUXOTUT K TaKOMY € BBIBOJY O HEBO3MOXKHOCTH IPOXOXICHUS OJHOW YacTHIIBI
OJIHOBPEMEHHO 4epe3 JBE LIEIH: «4acTUla J0JDKHA MPOXOAUTh JH00 uepe3 OJHY, 00 uepes Ipyryro
IIeTbY», OTMEYas €€ OYEBHUIHYIO0 KOPIYCKYISIPHYIO CTPYKTypy. YacTWiia HE MOXKET IPOXOIUTh
OJIHOBPEMEHHO 4epe3 JBE IIeJId, HO OHa HE MOXET MPONTH U OO yepe3 OJHY, JUO0 depe3 APYrylo.
HecoMHeHHO, >NEKTpOH — YacTHIa, O 4éM CBHJCTENBCTBYIOT TOYKH OT BCIBIIIEK Ha dKpaHe. M ata
YacTHIla, HECOMHEHHO, HE MOIJIa NPOUTH TOJBKO 4Yepe3 OJHy U3 Menei. [Ipu 3ToM 3IIeKTpoH,
HECOMHEHHO, He OBLT pa3JeNi€éH Ha JBE YacTH, Ha JBE MOJOBHHKHU, KaXIas U3 KOTOPHIX JIOJDKHA ObLiIa B
3TOM Cllydae WMETh TOJOBHHHYIO MacCy 3JEKTpOHA M TOJOBHUHHBIN 3apsl. Takux MOIIy-3JIEKTPOHOB
HUKTO W HUKOT/Ia He HaOIoaal. 3HAUuT, 3JEKTPOH HE MOT, TIOJISJIMBIINCH HA JIB€ YaCTH, Pa3IBOUBIINUCH,
OJIHOBpEMEHHO nepecedb o0e menu. OH, KaKk HaM pPa3bsCHIIOT, OCTaBasiCh LEIbIM, OOHOBDEMEHHO
MIPOXOJIUT Yepe3 JBe pa3Hble Iienu. Ha nBe yactu He NenuTCs, HO OJAHOBPEMEHHO Yepe3 JIBE LIeNn
npoxoautT. B 3ToM u cocrtouT abCypIHOCTh KBaHTOBO-MEXaHHYECKOTO (KOPITYCKYJISIPHOTO) OIMMCAHUS
¢du3ndeckoro mporecca MHTEpPEpeHIMH Ha AByX MIensix. HamoMHHMM, 4TO MaTeMaTHYeCKH 3TOT
IpoIecc OMUChIBaeTCsl Oe3ynpeyHo. Ho ¢u3mueckuii mporecc — COBEPIIEHHO HEJOTHYHO, BOMPEKH
3IpaBoMy cMBICTy. [Ipudém, Kak BOIUTCS, BHHOBAT 3/IpaBBbI CMBICI, KOTOPBIA HE MOYKET OCO3HATH, KaK
3TO: Ha JBOE HE JEJWIICA, HO B JIBa MECTa MOIal.

C npyroil cTOpoHBI, HEBO3MOXKHO MPENIOJIOKUTE U 00paTHOE: 4YTO (POTOH (MM DIEKTPOH)
KaKMM-TO HEBEJIOMBIM TIOKa 00pa3oM, MPOXOAUT BCE-TaKW 4yepe3 OAHY W3 JABYyX mieneit. [louemy Torma
YacTHUIla TIOTAJaeT B ONpeAeIEHHbIe TOUKH U n3beraer apyrue? CioBHO Obl OHa 3HAET O 3aIPETHHIX
30HaX. OTO OCOOEHHO HarjsAHO, KOTJa dYacTulla HHTepdepupyer cama ¢ COOOH MpU HU3KOU
WHTCHCUBHOCTH TIIOTOKAa. B 93TOM cilydae NPUXOAWUTCS BBIHYKICHHO BCE-TaKH pPacCMaTpPHBAThH
OJTHOBPEMEHHOCTh TIPOXOXKJIEHHUS dYacTHIed obOenx menedd. MHaue mpunuioch ObI paccMaTpuBaTh
YacTUIlY YyTh JM HE KaK pa3yMHOE CYILECTBO, 00JaJaroliee AapoM MpEeABUACHUS. DKCIEPUMEHTHI C
MPOJICTHBIMU JETEKTOpAaMH WJIM JETEKTOpaMH Ha HMCKIFOYeHHE (TO, YTO YacTHIa He 3aUKCUpOBaHA
BO3JI€ OJTHOM 1eJIM, 03HAYAET, YTO OHA IIPOLLIa Yepe3 ApYrylo) KapTUHY He nposicHsAT. He cymecTtByer
pa3yMHBIX OOBSICHEHHH, KaK U IOYEeMy OJIHA IeJIOCTHAs YacTUIa pearupyeT Ha HaJIMJue BTOPOU IEIH,
yepe3 KOTOPYIo OHa He poxowia. Eciu yactuia He 3aperucTpupoBaHa Bo3jie OJJHON U3 1iesiel, 3HaUYuT
OHa mpoluuia yepe3 apyryro. Ho B 3ToM ciiydyae OHa ye BIIOJHE MOJKET MONACTh B «3alperiéHHYIO»
TOYKY 9KpaHa, TO €CTh, B TOUKY, B KOTOPYIO OHa HH 32 YTO He romnaia Obl, Oyab BTOpas MIeTb OTKPBITOM.
XoTs, Kazaloch OB, HHYTO HE JOJDKHO MENIaTh 3TUM HE 33JCpKaHHBIM YacTHIaM CO3/aTh
«TIOJIOBUHHYIO» MUHTEPHEPEHLIUOHHYI0 KapTHHY. OHAKO 3TOr0 HE MPOUCXOJUT: €CIU OJIHA U3 ILenel
3aKpBITa, YACTHIIBI CJIOBHO IMOJTYYarOT IIPOITYCK» JUIS MOTIAJAHUS B «3alPETHBIE» 00JIacTH dKpaHa. Ecim
e OTKPBITHl 00€ IIENH, TO YaCTHIA, SIKOOBI MPOIIE/mIas 4epe3 OJHY IIelb, JUIIeHA BO3MOXHOCTH
MONACTh B ATH «3arnpeTHbie» o0nactu. OHa OyATO OBl UYBCTBYET, KaK BTOpas LIEIb «CMOTPUT» HA HEE U
3arperraeT JBIKEHUE B OTIPEICIEHHBIX HAIIPABICHHSIX.

[Tpu3nano, 4yro wHTEp(EpeHIHs BO3HHKAET TOJBKO B OIBITaX C BOJHOW WM YaCTHIIAMH,
MPOSIBISIFOIIMMHI B 3TOM OTIBITE JiUiib BOJIHOBBIE CBOWCTBA. KakuMM-TO Marmdeckum oOpa3oM YacTHIla
BBICTABIISIET HANIOKA3 3KCIIEPUMEHTATOPY CBOIO BOJHOBYIO MJIM KOPITYCKYJISIPHYIO CTOPOHBI, (pakTHYeCcKH
MeHSS UX Ha X0xay, B mosiéte. Eciim mornoTuTens cTaBUTCs cpa3y mocie OJHON W3 IIeNei, TO JacTuIa
KaK BOJIHA IIPOXOJUT 4yepe3 o0e 1IeH BIUIOTh JI0 MOTJIOTUTENS, IPOA0JIKAs 3aT€M CBOM IMOJIET yXkKe Kak
gactuna. [Ipu 3ToM MorinoTHTENh, KaK OKa3bIBACTCSA, HE OTOMPACT y YAaCTHUIIBI Ja)Ke MaJOH dacTh e
SHEepruu. XOTS OYEBHUIHO, YTO Yepe3 MEPEKPBITYIO HIeNb XOTS Obl YacTh YAaCTHUIIBl BCE-TaKH JOJDKHA
ObL1a IPOUTH.

Kak BuanM, HU OJTHO U3 PACCMOTPEHHBIX OOBSICHEHHH (PH3MUECKOTO TpoIlecca HE BBIIECPKUBACT
KPUTHKH C JIOTHYECKOW TOYKH 3pEHHS W C TO3WIUH 3paBOTO CMBICTA. [ OCIMOJICTBYIOMIMIA HBIHE
KOPITYCKYJISIPHO-BOJIHOBOH JyallU3M Ja)K€ YaCTHYHO HE TO3BOJISIET BMECTHTBH B ceOsi MHTEPEPEHIIHIO.
DOTOH HE MPOCTO MPOSABIISIET JTUOO KOPMYCKYISpHBIC, OO BOJHOBBIC CBOMCTBA. OH MPOSBISIET MX
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00HO8peMeHHOo, TIPUYEM 3TU TPOSIBICHUS B3aUMHO uckitouarom Apyr apyra. «['amenHue» oaHoN u3
IIOJIYBOJIH TYT K€ MpeBpaiiaet (GOTOH B YACTHUILY, KOTOpasi «HE YMEET» co37aBaTh HHTEP(HEPEHIIMOHHYIO
kapTuHy. HaoGopoT, 1Be OTKpBITHIE IIEIN IMpeBpaiiaioT (GOTOH B JBE IMOJYBOJHBI, KOTOPBIE 3aTeEM,
COEJIMHSACH, IPEBPALLAIOTCS B LENbIH (DOTOH, IEMOHCTPUPYS B OUEPETHON pa3 3araJlouHylo MpoLerypy
OBEILIECTBICHUS BOJIHBI.

Ol'lbITbI, noao0HbIE ABYXIIECJIEBOMY IKCIICEPUMEHTY

B okcmepuMeHTe ¢ IByMs IIENSAMH  HECKOJBKO 3aTPYAHUTEIBHO AKCIIEPHUMEHTAIBHO

KOHTPOJIUPOBATh TPACKTOPHH JBUKCHUS «IIOJIOBUHOK» YaCTHUI[, TIOCKOJIbKY IIEIH HAaXOIATCS
OTHOCHUTENIbHO OJIU3KO ApPYr OT Jpyra. Bmecte ¢ TeMm cyliecTByeT MOXOXUH, HO Oosee HarjsaHbIi
OKCTIEPUMEHT, KOTOPBIM IMO3BOJISIET «pa3BecTH» (HOTOH 1O JBYM SBHO Pa3IMYMMBIM TpaeKTopusMm. B
3TOM Cilydae ell€ HarjisijHee CTaHOBUTCS aOCypJIHOCTb IpEACTaBIEHUH, YTO (OTOH OJAHOBPEMEHHO
MPOXOJMT TIO JIBYM KaHAJIOM, MEXIY KOTOPBIMH MOXET OBITh paccTOsiHHE B METpbl u Oonee. Takoit
SKCIEPUMEHT MOXXET ObITh NpOBeNeH ¢ mNomouiblo uHTepdepomerpa Maxa-Ilanaepa. OddekTsl,
HaOII0gaeMbIe TIPU 3TOM CXO0XHU ¢ 3 dexTamu, HAOIIOJaeMBIMUA B JIBYXIIEJIEBOM JKCIiepuMeHTe. Bot
Kak uX onuchbiBaeT benmuackwmii [4]:
«PaccmoTpum  skcmiepuMmeHT ¢ uHTepdepomerpom Maxa-Ilangepa (puc.3). Ilomagum Ha Hero
0IHOOTOHHOE COCTOsIHME W YyOepeM BHayaje BTOPOHl CBETOJAEIUTENb, PACIOJIOKEHHBIM mepes
¢doTonerekTopamu. JleTekTopsl OyAYyT perucTpupoBaTh OJUHOYHBIE (POTOOTCUETHI JIUOO B OJHOM, JHOO
B IpYrOM KaHajle, 1 HUKOTr1a 00a OJTHOBPEMEHHO, TaK KaK Ha BX0/1€ — OJAUH (DOTOH.
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Puc.3. Cxema unrepdepomerpa Maxa-Ilanaepa.

Bepuém cBeronenutens. BeposTHOCTh (DOTOOTCUETOB Ha JIETEKTOpax omuchiBaeTcss pyHKuued 1 +—
cos(®; — dy), rne O u O, — Pazoseie 3amepkKK B TUIeUax uHTEphepomeTpa. 3HAK 3aBUCUT OT TOTO,
KaKUM JIETEKTOPOM BEIETCS perucrpamus. Ty TapMOHUYECKYIO (YHKIMIO HEIb3s NMPEJICTaBUTh B BUJIE
CyMMbI JByX BepositHoctell P(®;) + P(d,). CrnenoBarenbHo, mocie MEpBOTO CBETOAEHUTENS (OTOH
MPUCYTCTBYET Kak Obl B 000uX Iuleyax HHTEepdepoMeTpa OJHOBPEMEHHO, XOTSI B IIEPBOM aKTe
9KCIEPUMEHTA OH HAXOJMWJICS TOJIBKO B OJIHOM Iuleye. JTO HEOOBIYHOE IMOBEIECHUE B MPOCTPAHCTBE U
HOCUT Ha3BaHME KBAaHTOBOW HeNOKadbHOCTU. EE Henb3s OOBSICHUTH C MO3ULMH TNPUBBIYHBIX
IIPOCTPAHCTBEHHBIX UHTYUIIUHN 3/IPaBOrO CMbICIIA, OOBIYHO MPUCYTCTBYIOLIUX B MaKpoMupe» [4].

Ecmu nns dotona Ha Bxome cBOOOMHBI 00a MyTH, TO Ha BbIXoJe (OTOH BenET ceds Kak B
NBYXIIIEJIEBOM OJKCIIEPUMEHTE: MOXET IPOWTH BTOPOE 3€pKaj0 TOJIBKO IO OJHOMY IMYyTH —
uHTEpPepupys ¢ HEKOEH CBOEH «KOMUely», mpuIleAnel no Apyromy nytu. Eciau BTopoil myTh 3aKpbIT,
TO (POTOH MPUXOJUT B OJUHOYECTBE U MIPOXOIUT BTOPOE 3€pKaj0 B JIHOOOM HAIIPABIICHUU.

[Toxoxuii BapuaHT MOAOOWS IBYXIIEIEBOTO AIKCIepuMeHTa omuckiBaeT [lenpoys [12, c.208]

(omucaHue BeChbMa KpaCHOPEYUBOE, IOATOMY MIPUBEAEM €0 MPAKTUUECKH MOJHOCTHIO):
«lenn He 00s3aTENbHO JOJKHBI pacHojiaraTtbes MOOIM30CTH APYr OT Apyra Jyig TOro, 4toObl (GOTOH
MOT IPOMTH CKBO3b HHUX OJHOBPEMEHHO. UTOOBI MOHATH, KAKUM O0pa3oM KBAHTOBAs YACTHUIIA MOXKET
HAXOJUTHCS «B JIBYX MECTaxX cpa3y» HE3aBHCHUMO OT TOT0, KaK JajleKo JAPYT OT JIpyra pacroJlosKEeHbl 3TU
MECTa, PacCMOTPUM SKCIIEPUMEHTAIBHYIO YCTaHOBKY, HEMHOTO OTJIMYAOLLYIOCS OT 3KCIIEPUMEHTa C
nByms wensmu. Kak u npexne, y Hac uMeeTcs jamna, UCIYCKarollas MOHOXPOMAaTUYECKUH CBET, IO
0JIHOMY (OTOHY 3a pa3; HO BMECTO TOr0, 4TOObI MPOIyCKaTh CBET Yepe3 JBE IIEIH, OTPa3UM €ro OT
MOJIynocepeOpeHHOT0 3epKajia, HAKIIOHEHHOTO K ITy4YKYy MO0/ yriioM 45 rpagaycos.



HetexTopnl

HonuocTb0 (bo P
nocepebpeHHoe B TOH
3epKao
‘ UOHYHOCCDCtSpeHHoe
? 3epKalo
| I
ITonunocThio
| HOHYH:: ef:;?g eHroe I nocepeOpeHHOE
P 3epKanc

HcTounrk
Puc.4. JIpa nuka BOJHOBOW (DYHKIMU HENb3Sl CUMTATh IPOCTO BEPOSITHOCTHBIMU BECAMU JIOKAJIU3ALUU
¢boToHa B OAHOM MJIM JpyroM Mmecte. J[Ba mapuipyra, nm3Oupaemble (OTOHOM, MOXKHO 3aCTaBUTh
UHTEpPEpUpOBATH IPYT C APYTOM.

[Tocne BcTpeun ¢ 3epkajioM BOJIHOBas (QyHKLHSA (POTOHA pa3fensercs Ha JIBE 4acTu, OJIHA W3
KOTOPBIX OTpa)KaeTcsi B CTOPOHY, a BTOpas MPOJOHKAET PaclpOCTPAHATHCS B TOM K€ HAIpaBJIEHUH, B
KOTOpOM IepBOHavyalibHO ABuraics GotoH. Kak u B ciydyae ¢poTOHA, BOBHHUKAIOIIETO M3 JIBYX LIEJEH,
BOJIHOBas (DYHKIMSI UMEET JiBa MMKa, HO TENepb 3TU NMUKH pa3HeceHbl Ha OoJiblliee pACCTOSIHUE — OJUH
MUK OIMUCHIBAET OTPAXEHHBIA (POTOH, Apyroil — poToH, mpouieamuii ckBo3b 3epkaino. Kpome Toro, co
BPEMEHEM pPacCTOSTHUE MEXJIy IMHKaMU CTAaHOBHUTCS BcE Ooibiie U  OoJibllie, YBEIMYMUBASIChH
OecripenenbHo. [IpeacraBpre cebe, UTO 3TU JABE YACTH BOJIHOBOM (PYHKUMHU YXOAST B MPOCTPAHCTBO, U
91O MBI *AEM 1enblil ron. Torna naBa muka BOJHOBOM (YHKIMHM (OTOHA OKaXKyTCsl HA PACCTOSHUU
CBETOBOro roja Japyr ot japyra. Kakum-to obOpa3om (OTOH OKa3bIBaeTcs cpa3y B JIBYX MeCTax,
pa3aesi€HHBIM PacCTOSIHUEM B OJIMH CBETOBOM roj!

Ecth 11 xakoe-HHOYy/b OCHOBaHME NMPUHUMATh TAKyl0 KapTUHY BcepbE3? PazBe Mbl HE MOXKeM
paccMaTpuBaTh (OTOH IMPOCTO KAK HEKHI 0OBEKT, HAXOIAIIUNACS C BEpOsSTHOCTHIO 50% B 0HOM MecTe,
u ¢ BeposiTHocThIO 50% - B npyrom! Her, 3To HeBo3moxkHO! HezaBucumo ot Toro, kak n0iro (oToH
HaxXOJWICA B JBM)KEHHUH, BCETJa CYILECTBYET BO3MOXKHOCTh TOIO, YTO JBE€ 4YacTH (POTOHHOIO IMydKa
MOTYT OBbITh OTPa)KE€HbI B 0OPaTHOM HalpaBJICHUHN U BCTPETUTHCS, B PE3yJIbTAaTE UEr0 MOT'YT BO3HUKHYTb
uHTepdepeHnonHbIe dPGEKTh, KOTOPhIE HE MOTJIM Obl BOZHUKHYTH M3 BEPOSTHOCTHBIX BECOB JIBYX
anprepHaTuB. [lpeamnonoxum, 4YTo Kaxaas 4YacTh (OTOHHOTO IyykKa BCTpPEYaeT Ha CBOEM IMYTH
MIOJIHOCTBIO TIOCEPEOPEHHOE 3epKajI0, HAKJIOHEHHOE 110J] TAKUM YIJIOM, UTOObI CBECTH 00€ YacTH BMECTE,
U YTO B TOYKE BCTPEYHU JIBYX HacTel IMOMENICHO €lle OJHO MOJIYyINocepeOpeHHOE 3epKaio, HAKIOHEHHOE
[0J1 TaKUM JK€ YIJIOM, KaK U mepBoe 3epkaio. [lycTh Ha mpsMBIX, BJOJIb KOTOPBIX PaclpOCTPaHSIOTCS
yacTu (POTOHHOTO My4YKa, pacrloJio’keHbl 1Ba ¢ororieMenTta (puc.4). Uro mbl oOHapyxum? Eciu Obl
ObLIO CIPaBEINBO, YTO (POTOH CIIETYET C BEPOATHOCTHIO 50% MO 0OIHOMY MapLIPYTy U C BEPOSITHOCTHIO
50% - mo apyromy, TO Mbl OOHApYXKHJIU ObI, 4TO 00a neTekTopa 3adurcupoBair Obl (POTOH KaXKIBIA C
BepOosTHOCTBIO 50%. OHaKo B IEHCTBUTEIBHOCTH IPOUCXOIUT HeUTo HHOE. Eciau 1Ba aabTepHAaTUBHBIX
MapiipyTa B TOYHOCTH PaBHBI IO JJKHE, TO ¢ BepoATHOCThIO 100% (oToH momaner B JIeTEKTOp A,
PacMoJIOKEHHBIN Ha MPSIMOM, BJIOJIb KOTOPOIl MepBOHAYAIbHO ABUTAJICSA (DOTOH, U C BEPOATHOCTHIO O — B
mo0o# apyrou nerexktop B. MHbiMu ciioBamu OTOH € JOCTOBEPHOCTHIO MOMAAET B AETEKTOP Al

Pa3ymeercs, Takoil SKCHEpUMEHT HMKOI/Aa HE ObLI IOCTaBJIE€H Uil PACCTOSHHUM MOpsKa
CBETOBOIO ro0Jia, HO C(OPMYIMPOBAHHBIM BbIIIE PE3YJAbTAaT HE BBI3BIBAET CEPHE3HBIX COMHEHHH (y
(bMBUKOB, MPUIACPKUBAIOITUXCS TPATUITMOHHON KBAaHTOBOM MEXaHUKH!) DKCIIEPUMEHTHI TaKOTO THIIA B
NEUCTBUTENBHOCTH BBINOJHSAINCH JUISl PACCTOSIHUM MOPSIIKA MHOTMX METPOB WM OKOJIO TOrOo, U
pe3ysbTaThl OKAa3bIBAJIMCH B MOJIHOM COIJIACHU C KBAaHTOBO-MEXaHMYECKUMHM MpeicKazaHusMu. YTo xe
Terepb MOXKHO CKa3aTh O PeaTbHOCTH CYIIECTBOBAaHUH (DOTOHA MEXIY MEPBOM U TOCIETHEN BCTpeUeH ¢
MOJIyoTpaXkaoluM 3epkaniom? HampamumBaercss HeW30€XHBIM BBIBOJI, COTJIACHO KOTOPOMY (OTOH
JOJIKEH B HEKOTOPOM CMBbICJIE ACHCTBUTEIBHO MPONTH 00a Mapuipyra cpa3y! M6o ecnu Obl Ha myTu
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J000T0 U3 JBYX MapLIPyTOB ObLI MOMENIEH MOTJIOMIAIOIIUN SKpaH, TO BEPOATHOCTH MONaAaHus GoToHa
B jeTekTop A wim B okazanucek Ob1 oquHakoBeiME! Ho eciin oTKpbITHI 00a MapiipyTa (006a 0 IMHAKOBOM
JUIMHBI), TO POTOH MOXKET JOCTUYbL TOJbKO A. BlloKHpOBKa OJJHOrO M3 MapUIPYTOB MO3BOJSET (POTOHY
noctuub aerektopa B! Ecinu 06a mapuipyra OTKpBITBI, TO ()OTOH KaKMM-TO 00pa3oM «3HaeT», 4To
IoIaJlaHue B JEeTeKTop B He paspemaercs, ¥ mO3TOMY OH BBIHYXKJIEH CIEAOBaTh Cpasy MO JIBYM
MapuipyTam.

3aMeTUM TaK)XXe, YTO YTBEPXKIEHUE «HAXOAMUTCA Cpa3y B JBYX OINpeAeNEHHBIX MECTax» He
MIOJIHOCTBIO XapaKTepU3yeT COCTOSHUE (OTOHA: HaM HEOOXOJUMO OTIMYaTh COCTOSIHHUE Vi + Wb,
HampuMmep, OT COCTOSHUS Wi — Yy (WM, Hampumep, OT COCTOSIHMUS ¢ + 1yp), TOE Y U Yy, TEHepb
OTHOCSTCS K MOJIOXKEHUSIM (POTOHA HA KaXJI0M M3 JBYX MAPLIPYTOB (COOTBETCTBEHHO «IIPOLIEALIEM U
«oTpaxx€HHOM»!). IMEHHO Takoro poja pasjinyue onpeaesnseT, J0CTUTHET JIU (POTOH ¢ JOCTOBEPHOCTHIO
NeTeKTopa A, Mpoilis A0 BTOPOro IMOJIYIOCEPEOPEHHOIO 3epKajia, JMOO OH C JOCTOBEPHOCTHIO
JNOCTUTHET jAeTekropa B (win ke oH momaaer B jaeTekTopsl A U B ¢ HeKkoTopoill NMpoMexyTouHON
BEPOSITHOCTBIO).

Ora 3arajoyHasi 0COOEHHOCTb KBAHTOBOM pEaJbHOCTH, COCTOSINAs B TOM, YTO MBI BCEPHE3
JOJIKHBI IPUHUMATh BO BHUMaHUE, YTO YaCTULA MOXET Pa3jIMYHbIMHU CIIOCO0AMHU «HAXOAMUTHCS B ABYX
MeCTax cpasy», IPOUCTEKAET M3 TOr0, YTO HaM MPUXOAUTCS CYMMHMPOBATh KBAHTOBBIE COCTOSHMS,
HCIO0JIb3YSl KOMIUIEKCHO3HAUHbIE Beca JUIsl MOJTYyYE€HUs IPYTUX KBAHTOBBIX COCTOSIHUI. [12, 18]

W BHOBB, Kak BUJIUM, MaTeMaTU4eckuil (opManu3M J0KEH HAac Kak Obl yOeIuTh B TOM, YTO
4acTULIA HAaxXOJWUTCS B JBYX MecTax cpa3y. MMeHHo wactuma, a He BosiHa. K Maremarnueckum
YpaBHEHHUSIM, OITUCBIBAIOIINUM 3TO sBJIEHUE, 0€3YCIIOBHO, HE MOXKET OBITh IpeTeH3uil. OJHAKO TPAaKTOBKa
UX C MO3ULMHI 3]JpaBOr0 CMbICJIA BBI3BIBAET CEPbE3HbIE TPYJHOCTU U TPeOyeT UCIOJb30BaHUs OHATUN
«MArus», «4yn0».

IIpuunHbl HApYLIeHUsI MHTep(epeHIMH — 3HAHUE O IYTH YaCTHLbI

OmHUM W3 OCHOBHBIX BOIIPOCOB TPH PACCMOTPEHUH SBJICHUS HWHTEPPEPEHIMH KBAHTOBOW

YacTHUIIBl SBJSIETCS BOMPOC O TpHYMHE HapymieHus uHTeppepeHnnud. Kak um korga mosBisercs
uHTepEpEHIIMOHHAs KapTHHA, B OOIIEM-TO, MOHATHO. HO MpW ATHX W3BECTHBIX YCIOBUSAX, TEM HE
MeHee, WHOTJa WHTEepPEpPCHIIMOHHAsS KapTUHa He mosBIseTca. UTo-To TmpensTcTByeT eé
BO3HUKHOBEHHUIO. 3apeuHbiii [9] Tak popmynupyeT 3TOT BOIPOC:
«YTO HEOOXOAMMO JUIsl HAOIOEHUSI CYNIEPIO3ULIUN COCTOSTHUM, MHTep(depeHIIMOHHOM KapTUHbI? OTBET
Ha 3TOT BOIPOC JIOCTaTOYHO SICEH: Uil HAOJIIOJEHHUS CYMNEpPIO3ULIMU Mbl HE JOJDKHBI (PUKCUPOBATH
cocTosiHue o0bekTa. Korga Mbl cMOTpUM Ha 3J1EKTPOH, TO OOHAPYKMBAEM, YTO OH MPOXOJUT MO0 uepes
OJIHO OTBepcTHE, 60 uepe3 aApyroe. Cyneprno3uluu 3TUX JBYX COCTOSHUN HEeT! A KOrja Mbl Ha HEro
HE CMOTPUM, OH OJJHOBPEMEHHO MPOXOJUT Yepe3 JIBE IIeH, U paclpe/iesieHue X Ha HKpaHe COBCEM HeE
TaKo€, YeM TOT/Ia, KOT/Ia MbI Ha HUX CMOTPHM !».

To ects HapymieHne WHTEPHEPESHIIUU POUCXOTUT BCIICACTBAE HAIWYHS 3HAHHUS O TPACKTOPUHU
JBYDKEHUST YacTHIBl. Eciam HaM M3BeCcTHAa TPaeKTOPHUS YACTHIBI, TO MHTEp(EPEHIIMOHHAS KapTHHA HE
Bo3HMKaeT. Bacciagaluppi [3] nemaer mNOXOXHUM BBIBOJA: BCTPEYAIOTCS CUTYyallUHd, B KOTOPBIX
MHTEeP(EPEHIIMOHHBIN WICH He HaOII0IaeTcs, T.€. B KOTOPHIX JACUCTBYET Kiaccuueckas Gopmyna s
BBIUMCIICHUSI BEPOSITHOCTEH. OTO TPOMCXOIWT TOTAA, KOTJAa MBI OCYIIECTBISIEM B  MIEJSIX
JETeKTUPOBAaHUE, HE3aBUCHMO OT HalIed BEphl B TO, YTO H3MEPEHHE CBS3aHO C «HUCTHHHBIMY
KOJUIAIICOM BOJIHOBOM (QYHKIMH (T.€. YTO TOJBKO OOHA W3 KOMIIOHEHT IOJBEPraeTcss U3MEpPEHHI0 U
OCTAaBJISIET CJIENT HA DKpaHe).

Bonee Toro, He TOJILKO MOIY4EHHOE 3HAHUE O COCTOSTHUM CHUCTEMbl HapylIaeT UHTEp(epeHuIo,
HO M JaXe HNOMEeHYuanbHas BO3MOXHOCTh MOJYYUTb 3TO 3HAaHUE SBISETCS A UHTepdepeHuuu
nojasisAoNIed npuunHoil. He camo 3HaHMe, a NMpUHUUNUATIBHAS 803MOJCHOCHb Y3HATh B Oyayliem
COCTOSIHME 4YacCTHIbl pa3pylialoT HHTepdepeHurto. BecbMa HariasgHO 3TO JEMOHCTPUPYET OIBIT
Lprmrenroka [25]:

«[Tygox aTroMOB pyOHMIus 3aXBaThIBACTCS B MAarHUTOONTHYECKYIO JIOBYIIKY, OCYIIECTBIISIETCS €Tro
Ja3epHOE OXJaXKJEHUEe, a 3aTeM aToOMHOe OO0lIako O0cCBOOOXKJaeTcs M MajaeT IMoJ JAEHCTBUEM
rpaBUTallMOHHOTO moJis. Ilpu cBoeM majgeHuM aTOMbI MPOXOJAT MOCJEAOBATEIBHO YEpe3 JBE CTOSUME
CBETOBBIE BOJIHBI, 00pa3ylollUe MEPUOJAUYECKUN MOTEHLIHAJ, Ha KOTOPOM pacCEUBAIOTCS YaCTHILIBI.
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@DaKTHYECKH TPOHMCXOIUT TU(PPAKIUS aTOMOB Ha CHHYCOMTAIBHOW JHU(PPAKIMOHHOW peIeTKe,
AHAJIOTUYHO TOMY, KaK MPOUCXOAUT Au(pakius CBeTa Ha YIbTPA3BYKOBOW BOJHE B JKUAKOCTH.
[Tagaromuii mydok A (ero cCKOpocTb B 00J1aCTH B3aUMOIEHCTBUSI COCTABIISIET BCETO 2 M/C) pacileIuisieTcs
BHayasie Ha JBa nyuyka B u C, 3areM mnomajgaer Ha BTOPYIO CBETOBYIO DEILIETKY, MOCJIE KOTOPOM
oOpa3ytorcst nBe napsl nyukoB (D, E) u (F, G). OTu 1Be napbl nepeKkphIBaIONIMXCS TyYKOB B JalbHEH
30He 00pa3ylT CTaHIAPTHYIO MHTEPPEPEHIIMOHHYIO KapTHHY, COOTBETCTBYIOIIYIO THU(PPAKIINU aTOMOB
Ha JIBYX IIENAX, KOTOPBIE PACIOJOXKEHBl Ha pPaccCTOSHUM d, paBHOM TIOMEPEYHOMY PACXOKICHUIO
MTYYKOB TIOCJIC TIEPBOM PELIETKI.

B mporecce aKcriepuMeHTa aTOMBI «METHITUCH» | T10 3TOW METKE MPEIoJIaraioch OMpeaeuTh,

M0 KaKOW MIMEHHO TPACKTOPUHU OHU JIBUTAJIHCH JI0 00pa30BaHUs HHTEP(HEPEHIIMOHHOW KapPTUHBI:
«B pe3ynbTaTe BTOPUYHOTO B3aMMOJICHCTBHUS ¢ MUKPOBOJHOBBIM TOJIEM TIOCIIE CBETOBOM PEHIETKH 3TOT
¢ha30BBIi cABUT MpeoOpa3yeTcs B pasHYIO 3acel€HHOCTh B Mydkax B m C aTOMOM C 3JEKTPOHHBIM
cocTostHAEM |2) 1 |3): B myuke B mpenMymniecTBeHHO HAaXOIATCS aTOMBI B COCTOSIHHH |2), B mydke C —
aTOMBI B COCTOSTHUM |3). TakuM JOBOJIEHO M30MIPEHHBIM CIIOCOOOM, OKA3aJIMCh TOMEYEHHBIMU aTOMHBIC
MTy4YKH, TIPETEPIICBAOIINE 3aTEM HHTEPPEPEHIIHIO.

VY3HaTh O TOM, IO KakOW TPAGKTOPUW JBHUTAJCS AaTroOM, MOXKHO TIIOTOM, ONPEACIHB €ro
3NIeKTpOHHOE cocTosiHue. Cremyer emé pa3 TMOAYepKHYTh, YTO TPAKTHYECKH HHUKAKOTO W3MEHEHUS
MMITYJIbCa aTOMa TPU TaKOH Mpoleaype MeUSHHs He IPOUCXOTHUT.

[Ipn BKIIFOYEHHH MHKPOBOJHOBOTO M3IYYECHHs, KOTOPOE METHT aTOMBbI B MHTEP(EPHPYIOUINX
my4yKax, HHTep(epeHIIMOHHAs KapTHHA MOJIHOCTHIO ncde3aeT. Cienyer Mmoa4epKHyTh, 4TO HH(OpMAIHs
HE CUHMTHIBAIACH, HE OTPENEISUIOCHh BHYTPEHHEE 3JICKTPOHHOE cocTosiHMe. MHpopManus o TpaekTopuu
aTOMOB JIMIITb 3aIIMCHIBAJIACH, ATOMBI 3aIIOMHHAJIH, KAKUM TYTEM OHH JBUTAIHCH» [25].

Takum 00pazom, BHIUM, YTO JaXKe CO3JaHWE TOTCHIMATBHON BO3MOKHOCTH IUISI OTIPEICICHUS
TPAGKTOPUU HHTEPPEPUPYIOMINX YACTHUI[ pa3pymaeT HHTEPPEPEHIHOHHYIO KapTuHy. Yactuma He
MIPOCTO HE MOXET OJHOBPEMEHHO IMPOSBIISATH BOJTHOBBIC U KOPITYCKYJISIpHBIE CBOICTBA, HO 9TH CBOWCTBA
HE COBMECTHMBI JIa)K€ YaCTUYHO: JIMOO yacTHIla BeAET ce0sl MOJHOCThIO KaK BOJIHA, JTMOO IMOJIHOCTBHIO
KaK JIOKQJIM30BaHHAs dYacTuia. Eciu MBI TpOHM3BEIEM «HACTPOHKY» YaCTHIBI KaK KOPITYyCKYIHI,
YCTaHOBHB €€ B HEKOTOPOE, CBOMCTBEHHOE KOPIYCKYJIE COCTOSHUE, TO MPH MPOBEICHUH YKCTIEPUMEHTA
TSl BBISIBIICHHSI €€ BOJTHOBBIX CBOMCTB BCE HAIIM HACTPONKHU OyIyT YHHUTOKEHBI.

3aMeTuM, UTO 3Ta YAWBUTENIbHAs 0COOCHHOCTh HHTEP(EPEHIINH HE MPOTUBOPEUUT HU JIOTUKE HU
3/IpaBOMY CMBICITY.

KBanTtouenrpuueckasi puszuka u Yujep

B neHTpe KBaHTOBO-MEXaHHMUYECKOW CHCTEMBI COBPEMEHHOCTH CTOUT KBAaHT M BOKPYT HETO, KaK B
reoueHTpuueckoi cucreme IItonemes, BpamatoTcsi KBaHTOBbIE 3BE3/1bI M KBaHTOBoe CosHue. Onucanue
camoro, Ino)kajyi, MpoCTOro KBaHTOBO-MEXAHMUYECKOT'O SKCIIEPUMEHTA MOKa3blBAET, YTO MaTeMaTHhKa
KBaHTOBOM TeOopuH Oe3ymnpeyHa, XOTsl ONHCaHUE COOCTBEHHO (M3MKM Ipolecca B HEW IMOIHOCTBIO
OTCYTCTBYET.

['maBHBIN repoll TeOpuu — KBAHT JUIIb Ha Oymare, B ¢popMyiax o0yafjaeT CBOWCTBAMU KBaHTAa,
yactuubl. B skcnepumeHTax ke OH BeH€T ceds coBceM He Kak vactuma. OH J1eMOHCTpUpYET
CIIOCOOHOCTh JIeNUTCA Ha JB€ 4YacTH. Ero NOCTOSIHHO HaJIeNsioT pa3iuuyHbIMH MHUCTHYECKUMU
CBOMCTBAMH U JIaK€ CPAaBHUBAIOT CO CKa304YHBIMH IepcoHaxamu: «During this time the photon is «a
great smoky dragon» which is only sharp at its tail (at the beam splitter 1) and at its mount where it bites
the detector» (Yunep). OTu yacTu, MOJOBUHKH «OOJBIIOT0 OTHEBIIIANIECTO JPAKOHAY YHIepa HUKOTAA
Y HUKEM He ObUTHM OOHApyY>KEHBI, & CBOWCTBA, KOTOPBIMHU JOJDKHBI OB OBl 001aaTh 3TU MOJOBUHKH
KBAaHTOB, ITPOTHBOPEYAT CAMOW TEOPHUU KBAaHTOB.

C nmpyro#t CTOpPOHBI, KBAaHTHI BEIyT ceOs M HE COBCEM Kak BOJHEIL. Jla, OHU, Ka3a10Ch Obl, KyMEIOT
pacnanatecsi» Ha yactu. Ho Bcerna npu 000 NONBITKE WX 3aperuCTPUPOBATH MTHOBEHHO CIMBAIOTCS
B OJIHY BOJIHY, KOTOpasi BAPYT OKa3bIBAETCs CXJIOMHYBIIECHCS B TOUYKY dacTuiel. bosiee Toro, momeITku
3aCTaBUTh YaCTHUIy IMPOSIBUTH TOJBKO BOJHOBBIE WM TOJBKO KOPIYCKYJISPHBIE CBOWCTBA, TEPIIAT
Heynady. VHTepecHBIM BapHaHTOM 3araJo4yHbIX OJKCIIEPHMEHTOB 10 WHTEP(EPEHIUN SBISIOTCS
SKCIEPUMEHTHI C OTJIO0KEHHBIM BbIOOpOM Yuiiepa:



Puc.5. ba3oBblii BapraHT OTJIOKEHHOTO BbIOOpa

1. ®otoH (mnm nrobast Apyras KBaHTOBAas YacTHLAa) IOCHUIAETCSA IO HANPABIECHUIO K JIBYM
LIEJISM.

2. @OTOH HPOXOJUT ILETH, HE OyAydu HaOMIOIEHHBIM (OOHApY)KEHHBIM), Yepe3 OJHY LIelib,
b0 Ipyryro Imeib, Ju0o depe3 obe mienu (JIOTHYECKH 3TO BCE BO3MOXKHBIE albTepHATHBBI). UTOOBI
MOJIyYUTh HHTEP(EPEHIINIO, MBI TIPEIIOIaracM, YTO «HEYTO» JOJDKHO MPOUTH depe3 00e menu; YToOs
MOJIyYUTh paclpeiiefieHue 4acTUll, Mbl IpeanojaraeM, 4to (OTOH JOJKEH MPOUTH WU Yepe3 OJHY
enb, Wik 4epe3 Apyryro. Kakoit 061 BBIOOp (OTOH HE Jeal, OH «I0JDKEH» CAENAaTh €ro B TOT MOMEHT,
KOI'/Ia OH MPOXOJUT Yepe3 LIEIH.

3. Ilocne mpoxoxaeHus imened, (HOTOH IBMKETCA K 3aJHEH CTEHKE. Y Hac UMeeTcs JBa
Pa3IUYHBIX CIIOC00A IETEKTHPOBAHMS (POTOHA Y «3aTHEH CTCHKN.

4. Bo-mepBbIX, Yy Hac ecThb d9KpaH (wiu jro0as apyras cucTeMa JETEKTUPOBAaHHUS, KOTOpPas
CIOCOOHA pa3anyaTh TOPU30HTAILHYIO KOOPAWHATY yIaBIIero OTOHA, HO HE B COCTOSIHUU OTIPEACIIHUTD,
OTKyAa mpuies (GoToH). DKpaH MOXKET OBITh yJaleH, KaK MOKa3aHO IITPHUXOBAHHOW cTpenkoi. OH
MOJXKET OBbITh yAaJieH ObICTPO, 0YeHb OBICTPO, nocie mo2o, Kak (POTOH MpPOLIEI ABE LU, HO 00 mMO020,
KaK (pOTOH JIOCTHUraeT IJIOCKOCTH 3KpaHa. J[pyrumu cioBamu, 5KpaH MOKHO YAAJIUTh B TOT OTPE30K
BpeMEeHH, Korja GoTOH nepemMemniaercs B oomactu 3. Mim ke Mbl MOKEM OCTaBUTh dKpaH Ha Mecte. B
3TOM U COCTOUT BBIOOP IKCIIEPUMEHTATOPA, KOTOPBIN omKiaosieaemcs 10 TOTO MOMEHTa, Korja (GOoTOH
npouiesn menu (2), kakuM 0bl CHocoO0M OH 3TO HU Jienall.

5. Ecmm oskpan ypaineH, Mbl OOHapyXKMBaeM JBa TeJieCKoma. TeJIecKONbl OYeHb XOpOIIO
choKycHpoBaHbl Ha HAOIIOEHNE TOJIBKO Y3KMX OOJacTel MpoCTpaHCTBA BOKPYI TOJIBKO OJHOM IIENn
KakbIi. JIeBbIld Teneckomnm HaOMIOJaeT 3a JICBOW IIENBIO; MPABBIM TEJIECKON HaOMI0IaeT 3a MpaBou
menplo. (Mexanusm\meTtagopa Teseckona oOecreuyrBaeT Hally YBEPEHHOCTh B TOM, YTO €CIH Mbl
CMOTpHUM 4Yepe3 TEJIECKOI, Mbl YBUAUM BCIBILIKY CBETA TOJBKO B TOM CiIy4ae, eciau GOTOH 00s13aTeIbHO
MIPOLIEIT - OJHOCTBIO WJIK XOTS Obl YACTHYHO - 4Yepe3 IIeNlb, Ha KOTOPYIO CPOKYCHPOBAH TEJIECKOII; B
IIPOTUBHOM Cilydae Mbl He YBUAUM (oTOH. TakuM 0Opazom, Habmoaas (POTOH MPHU MOMOIIY TEJIECKOIIa,
MBI [I0JTy4aeM HH(OopMaIHio "KOTOpsIi MyTs" 0 npuieaneM GoToHe.)

Teneprs mpencraBpTe, YTO (HOTOH HAXOAWTCS B MyTH B oOsactu 3. MOTOH yKe MpOIIET uepes
miesy. Y Hac eie ecTb BO3MOKHOCTh BbIOpaTh, HallpUMeEp, OCTaBUTh SKPaH Ha MECTE; B TOM CJIydae Mbl
HE y3HaeM, 4epe3 KOTOPYIO Melb mpomen GoToH. WMim ke Mbl MOXKeM pemmTh yopaTh KpaH. Ecim Mbl
yIaIUM dKpaH, MBI OKHIaeM YBUAETH BCIBIIIKY B OJHOM TEJIECKOTIC WM APYroM (WK B 000UX, XOTS
3TOr0 HUKOrJa HE MPOUCXOIUT) A KakIoro oTmnpaieHHOro ¢gorona. Ilouemy? Ilotomy uto ¢doToH
JOJDKEH MPOUTH JTO0 uepe3 O/HY, MO0 Yepe3 Ipyryro, Judo yepe3 o0e menu. ITO UCUEPIBIBACT BCE
BO3MOXxHOCTU. HaOnronas 3a Teneckonamu, Mbl JIOJIKHBI YBUJIETh OJTHO U3 CIIEIYIOLIETO:

BCITBIIIIKY Y JIEBOTO TEJIECKOTIA M HUKAKOW BCTIBIIIKH y TIPABOTO, YTO TOBOPUT O TOM, 4TO (JOTOH
MIPOLIEIT Yepe3 JIEBYIO 1IEb; N

BCITBIIIIKY y TIPABOTO TEJIECKOTAa U HUKAKOW BCITBIIIKK Y JIEBOTO TEJIECKOIIA, YTO TOBOPHT O TOM,
4TO (POTOH MPOIIEN Yepe3 MPABYIO IEIb; WIH

cyabble BCTIBIIIKH TTOJIOBUHHON MHTEHCHBHOCTH y OOOMX TEIIECKOTIOB, YTO TOBOPHUT O TOM, YTO
(dhoToH mporen yepe3 06e meu.
3T0 BCE BO3MOXHOCTH.



KBantoBass mMexaHuka TOBOPUT HaM, YTO Mbl IOJYYHMM Ha SKpaHe: KpUBYIKO 4r, KoTOpass B
TOYHOCTH IIOXOKa Ha HHTEPPEPEHLHUI0 JBYX CHUMMETPUYHBIX BOJIH, HUIYIIMX OT HAIIMX IIeJeH.
KBanTOBass MexaHuKa TakkKe TOBOPHUT, YTO Mbl IOJYYUM IPU HaONIOJEHUU (POTOHOB TEJIECKONAMHU:
KpPUBYIO 51, KOTOpasi B TOYHOCTU COOTBETCTBYET TOUEUHBIM YACTHUIIAM, ITPOLIEAIINM Yepe3 Ty WK UHYIO
11eJ1b, ¥ MONABUIUM B COOTBETCTBYIOUIUI TEIECKOII.

OOpaTuM BHUMaHHME Ha pa3HUIy B KOHQUIypalUsAX Hallell SKCIEPUMEHTAIbHON yCTaHOBKH,
Onpe/eNieMbIX HalmIuM BbIOOpOM. Eciu Mbl BbIOMpaeM OCTaBUTh SKpaH Ha MECTE, Mbl MOJIy4aem
pacnpe/esieHrue 4acTull, COOTBETCTBYIOLEe HHTEP(EPEHIIMH IBYX THIIOTETUYECKUX BOJIH OT 1ieiei. Mbl
MOTJu OBl cKa3aTh (XOTS U ¢ OOJBIION HEOXOTOM), UTO (POTOH JIBUTAJICA OT CBOEr0 MCTOYHUKA K dKPaHY
gyepe3 00e menu.

C npyroil cTopoHbl, €CIM Mbl BbIOEpeM yOpaTh SKpaH, MbI IOJIy4aeM paclpe/ieieHHe 4acTull,
COBMECTHMOE C JIByMsI MaKCUMyMaMHU, KOTOPbIE MbI MOJIy4aeM, €ClId HaOJ0JaeM JBHKEHHUE TOYEUHOM
YacTULIBI OT UCTOYHHUKA Yepe3 OJHY U3 LIl K COOTBETCTBYIoLIeMY Teneckony. Yactuna "nossusercs"
(MBI BUAMM BCIIBIIIKY) Y OAHOTO TEJIECKOIA UM y APYroro, HO He B KaKOH-IMOO APYroi TOUKe MEXKIY
HUMU BJIOJIb HAIPaBJIEHUS 3KpaHa.

Cymmupysi, Mbl JieflaéM BbIOOp — y3HaTh JIM HaM, 4epe3 KOTOPYIO IIelib IMpolia yacTula, —
BbIOMpAsi UM HE BBIOMpAs MCIOJIb30BAaHUE JJISl JE€TEKTUPOBAHUS TEJIECKOMOB. MBI OTKJIaJbIBAEM 3TOT
BBIOOP 10 MOMEHTA BPEMEHU nOCie Mo20 KaK 4acTHIA «IIPOILIA Yepe3 OJHY U3 IIeIel UiIu 00e MIeIny,
Tak cka3aTh. Kaxkercs mapamokcaiabHbIM, YTO Hall MO3JAHUN BBHIOOP PELIEHHUS O TOM, MOJIy4aTh TaKylO
UHGOPMALIMIO WIH HET, HA JeJIe cam onpedesisem, TaKk CKa3aTh, IPOLLIA JU YacTULA Yepe3 OJHY LIeJb
win uyepe3 o6e. Eciu BBl mpennounTaeTe paccykKaaTh UMEHHO TakK (a sl 3TOro HE peKOMEHYIO0), YacTula
JNEMOHCTPUPYET MOCT(AKTYM BOJHOBOE MOBEJIEHHUE, €CJIM Bbl BHIOpAIM HCIOJIb30BaTh JKPaH; TaKKe
yacTUlla JIEMOHCTPUPYET MOCT(AKTyM TMOBEIACHHE KaK TOYEYHBIM OOBEKT, ecilu Bbl BbIOpaiu
HCI0JIb30BaTh TesecKonbl. Takum 00pa3oM, Halll OTIOKEHHBIN BBIOOp crioco0a perucTpanuy YacTHIIbI,
Ka3ajoch Obl, OIPEAEIsIeT TO, KaK 4aCcTHUIAa HA CaMOM JieJie ce0sl Bella 10 PEeruCTpaLiH.

(Pocc Poznec, Knaccuueckuii sxcriepuMeHT Yusepa o 0TJIOKEHHOMY BblOopy, nepesoa 1. B. Kypakun,
http://quantum3000.narod.ru/translations/dc_wheeler.htm).

[IpoTHBOPEUNBOCTH MOJIENIN KBaHTa TPEOYET 3a4aThCsl BOIPOCOM «A, MOXKET ObITh, OH BCE-TAKU
BEPTUTCSI?»

IMouemy noanpeiruBaetr Msiu?

Ho moueMy Mbl 1OKHBI CUUTATh 3arajgky MHTepGEpeHINH IJIaBHOM 3araakoil pusnuku? 3arajiok
B (Qu3uKe, B IpYyrMX HayKax M B )KU3HU - MHOKeCTBO. YTO Takoro ocoOeHHoro B uHTepdepeHuu? B
OKPY’KaIOIlleM HaC MUPE CYIIECTBYET MHOXECTBO SIBJICHUI, KOTOPbIE JIHILb HA NEPBBIN B3IJIA KaXKyTCS
MOHATHBIMU, O00BACHEHHBIMU. HO cTOMT mpoHTH IIar 3a ImaroM Mo 3TUM OOBSICHEHHSM, Kak BCE
3alyThIBA€TCS, BO3HUKAET TynmHK. Yem oHM Xyxe uHTepdepeHInHn, MeHee 3arafouHbl? PaccmoTpum,
HampuMep, TaKoe€ MPUBBIYHOE SIBJICHHE, C KOTOPHIM B >KM3HU CTAJIKUBAJICA KaXIbIH: MOJCKAaKUBAaHUE
Opo1eHHOro Ha ac(aiabT pe3uHOBOTO Ms4a. [loueMy oH MoJCKakuUBaeT, y1apuBIIKUCh 00 achaibT?

OueBuiHO, UTO MpHU ynape 06 acanbT Mau Aepopmupyercs, ckumaercs. [Ipu s3Ttom naBienue
raza B HEM yBennuuBaercs. CTpeMsiChb pacnpaBUTHCS, BOCCTAHOBUTH CBOIO (OpMYy, Ms4 JTaBUT Ha
acasbT M OTTaJKUBaeTcs OT Hero. BoT, kaszamoch Obl, M BCE, MpUUMHA IOJCKAKWBAHUS BBISCHEHA.
OpHako HpUriIsAUMCcsS BHUMarenbHee. {1 MpoCcTOThl OCTaBUM 0€3 pacCMOTPEHUs MPOIECChl CKATUS
raza u BoccTaHOBJeHUs ¢GopMbl Msua. [lepeiiném cpasy K paccMOTpPEHHMIO Ipoliecca B TOUKE
CONPUKOCHOBEHMSI Msua U acasnbTa.

Msu oTckakuBaeT OT ac@aibTa, [OCKOJIbKY JIB€ TOYKM (Ha acdajbTe U Ha Ms4e)
B3aUMOJICHCTBYIOT: KaXk/asg M3 HUX JAaBUT Ha JAPYrylo, OTTaJKUBaeTcs oT He€. Bpoae Obl u 31ech BCE
npocto. Ho 3amaammcst BormpocoM: B uéM COCTOUT 3TO AaBieHUe? Kak OHO «BBITISIUT?

VYriyoumcst B MOJICKYJISIpHOE CTpOEHHUE BeniecTBa. MoJieKylia pe3ruHbl, U3 KOTOPO#l cliejaH Msd,
U MOJIeKyJa KaMHs B acanbTe AaBSAT APYr HA ApYyra, TO €CThb CTPEeMATCS OTTOJKHYTh Apyr apyra. U
OmsTh BCE BpoJie Obl MPOCTO, HO MOSBISETCS HOBBIM BOIPOC: @ YTO SBJISETCS MPUYUHOM, HCTOUHUKOM
SBIIGHUS «CUJIa», KOTOPOE MPHUHYXKIAeT KaXAYyl0 M3 MOJIEKYJl [BUTaThCsl IpPOYb, HCHBITHIBATH
MPUHYKJIEHUE K JIBUKEHUIO OT «COMEpHUIIbI»? BUIuMO, aTOMBI MOJIEKYJl PE€3UHBI OTTAJIKUBAIOTCS OT
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aTOMOB, U3 KOTOPBIX COCTOUT KamMeHb. Eciu emé kopoue, ynpoiéHHee, ToO OJJUH aTOM OTTAJIKUBAETCS OT
apyroro. 1 cuoa: mouemy?

[lepexoauM K aTOMHOMY CTPOEHHMIO BEHIECTBA. ATOMBI COCTOST W3 SI€P MU DIIEKTPOHHBIX
o6onouek. BHOBH ympocTtum 3amady u OyneM cyuTaTh (IOCTATOYHO OOOCHOBAHHO), YTO ATOMBI
OTTAJIKMBAIOTCS JINOO CBOMMHU 000JI0YKaMH, JTHOO CBOMMH SIIPaMH, B OTBET MOJy4asi HOBBIH BOIIPOC: KaK
MMEHHO MPOHMCXOIHUT 3TO OTTaikuBaHue? Hampumep, 3JIeKTpOHHBIE 000JIOYKH MOTYT OTTaJIKHBATHCS
BCJICJICTBHE€ CBOMX OJIMHAKOBBIX OJJIEKTPHUYCCKHX 3apsioB, TIOCKOJIBKY OJHOWMEHHBIC —3apsiibl
otTanikuBaroTcs. M BHOBb: moyemy? Kak aTo mpoucxoaut?

UYro 3acTaBisieT OTTAJIKUBATHCS NPYr OT JApyra, Hampumep, aBa diekrpona? Hyxkno marm Bcé
Janplie W Janbllie BriyOb cTpoeHHs BemiecTBa. Ho yxe 371ech BIOJIHE 3aMETHO, YTO Jito0as Haiua
BBIJYMKa, J1I000€ HOBOE OOBSCHEHUE u3uuecko20 MEXaHU3Ma OTTAJKUMBAaHUS OYyIET YCKOJIb3aTh BCE
Janbllie W Jajbllie, Kak TOPU30HT, XOTS (OopMalbHOE, MaTeMaTHUECKOe ONHMCAaHUE TPU ITOM BCETAa
OyldeT TOYHBIM M SICHBIM. M Tpm 3TOM MBI Bcerna OyaeM BHJIETh, YTO OTCYTCTBHE @Husuueckozo
ONMCAaHWsI MEXaHW3Ma OTTAJIKWBAaHUS HE JeJaeT 3TOT MEXaHU3M, IMPOMEXKYTOYHYI0 €ro MOJIeNb
aOCypIHBIMH, HEJOTHYHBIMH, MPOTHBOPEYANTUMH 31paBoOMy cMbICTy. OHH B ONpeAcHEHHON CTEIeHU
YIOPOIIEHHBIE, HEMOJHbIE, HO J02UuuHble, pPAa3yMHble, OCMbICeHHble. B 3TOM U COCTOMT OTiIuuue
00BsICHEHUS! UHTEpPPEPEHIIUN OT OOBACHEHUN MHOTHMX IPYTHX SIBJICHUN: OoNHMCcaHWe MHTEPPEpEeHLUU B
camoi cBoel CyTH HEJIOTUYHO, TPOTUBOECTECTBEHHO, IPOTUBOPEUHUT 3JPaBOMY CMBICITY.

KBanTtoBas 3allyTAHHOCTb, HEJIOKAJIbHOCTD, JOKAJbHbIH peajinsm DHHIITEHA

PaccmoTpuM emié o1HO sIBJIEHUE, CUMTAIOLIEECS IPOTUBOPEYAIIUM 3PaBOMY CMbBICITY. DTO OJIHA
13 YAMBUTEIBHEHIIINX 3araJIoK MPUPOJIBI - KBAaHTOBAs 3amyTaHHOCTh (3 dexT 3amyTeiBanus, entangled,
HecenapadelbHOCTh, HEIOKaNbHOCTh). CyTh SIBJEHHMSI COCTOMT B TOM, YTO JBE€ KBAHTOBBIC YACTHIIbI
[OCJI€ B3aUMOJICHCTBUSA M TIOCIEAYIOIIETro pas3jeieHus (pa3HeCeHHs HMX B pas3jiMyHble oO0nactu
MPOCTPAHCTBA) COXPAHSIIOT HEKOe Noa00Me HMHPOPMAIMOHHOW CBsI3M Apyr ¢ japyroMm. Hawmbomee
M3BECTHBIM INPUMEPOM 3TOTO SIBJISETCS Tak HasbiBaeMbldl mapajnokc OIIP. B 1935 rony OiHmireii,
[Tomonbckuit u Po3eH BbICKa3anum WACIO, 4YTO, HANpPHUMEpP, JBa CBsI3aHHBIX (OTOHA B TMpoIliecce
pazneneHus (pasnéra) COXpaHSAIOT Takoe Moaooue MHGPOPMAIMOHHOW CBsi3U. [Ipu 3TOM KBaHTOBOE
COCTOSIHUE OJHOro (POTOHA, HANpUMEP, NOJSPHU3ALMS UM CIIMH MOKET MTHOBEHHO Iepe/laBaThCsl Ha
Ipyroi (hOTOH, KOTOPBII IPU 3TOM CTAHOBUTCS aHAJIOTOM IepBOro u Haobopot. [IpousBoas usmepenue
HaJ[ OJTHOM YaCTHUIIEH, MBI B TOT )K€ MOMEHT, MTHOBEHHO OTIPEJIEIISIEM U COCTOSIHHE IPYroil YaCTHIIBI, KaK
Obl JajeKo 3TH YacTHUIbl APYr OT Jpyra HU Haxoqwiuch. Takum oOpa3oM, CBSI3b MEXJy YacTHIIAMH
HOCUT TPHHIMIHAIBHO HEJIOKaIbHBIM xapakTep. CyIIHOCTh HEIOKAIBHOCTH KBAaHTOBOM MEXaHUKH
poccutickuit puzuk Jloponud [7, 8] bopMmynupyeT ciaeayromum o0pa3om:

«Hacuér Toro, 4To MoOHMMATh MOJ HEIOKaIbHOCThIO B KM, TO B Hay4yHOHU cpefie, 1 CUMTAIO,
CJIOKUJIOCh HEKOTOpPOE€ COTJIACOBAHHOE MHEHHE Ha 3TOT cu€T. OOBYHO mMoJ HENOKalbHOCThI0O KM
MMOHUMAIOT TO 00CTOATENHCTBO, uT0 KM TPOTHBOPEUYUT MPUHIMITY JIOKATHHOTO peanu3Ma (ero eme
4acTO Ha3bIBAIOT MPUHLHUIIOM JIOKAJIBHOCTH DUHILITEIHA).

[IpuHIMIT TOKAJTIBHOTO peanu3Ma yTBEPKAAET, YTO €CJIM JBE CUCTeMbl A U B mpocTpaHCTBEHHO
paszesieHbl, TOTJa MpU MOJHOM ONUCAaHUM (PU3MUECKON peaJbHOCTH, ACWCTBHUSA, BBINOJHEHHbIE HAJ
CHCTEMOM A, HE TOJDKHBI M3MEHATH CBOMCTBA CUCTEMBI B.

OTMeTuM, YTO TJABHBIM TIOJIOKEHHUEM JIOKAIBHOTO peaju3Ma B NPHUBEACHHON TPaKTOBKE
SBJIIETCS OTPULIAHUE B3aWMHOTO BJIMSHHS JIPYr Ha Jpyra NPOCTPAHCTBEHHO Pa3HECEHHBIX CHCTEM.
OCHOBHBIM MOJIO’KEHUEM SHHIITEHHOBCKOTO JIOKAIBHOIO peaanu3Ma sIBJISETCSI HEBO3MOKHOCTD BIUSHUS
JBYX MPOCTPAHCTBEHHO Pa3HECEHHBIX CUCTEM APYT Ha Apyra. DWHIITEH B onucanHoM DIIP-nmapanokce
IIpeioarain KOCBEHHYI0 3aBUCUMOCTb COCTOSIHHSI YacTHI[. JTa 3aBUCUMOCTb (OPMHUPYETCS B MOMEHT
3allyThIBAaHMSI YacTHUIl U COXpPaHsAETCs A0 KOHIA ombiTa. 1O €cTh, Cly4yaillHble COCTOSIHUS 4YaCTHUIL
BO3HUKAIOT B MOMEHT WX pa3JiesicHus. B manpHeleM OHl COXPaHSIOT MOJyYEHHBIE MPU 3aITyThIBAHUU
COCTOSIHUSI, U «XPAHSATCS» 3TU COCTOSIHUSI B HEKUX dJIeMEHTaX (PU3NYECKON PEeaTbHOCTH, OMUCHIBAEMBIX
«JIOTIOJTHUTENbHBIMU MTapaMeTpaMu», MOCKOJIbKY U3MEPEHUs HaJl pa3HECEHHBIMH CUCTEMaMU HE MOTYT
BIIUSATH APYT HA JIpyra:
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«Ho onno mpeanonoxeHue mpeactabisercs MHE OeccrnopHbIM. PeanbHOe MMOJI0KEHUE Bellen
(cocrosiHMEe) cucTEeMBl S; HE 3aBUCUT OT TOTO, YTO MPOJEINIBIBAIOT C MPOCTPAHCTBEHHO OTAEIEHHOU OT
He€ cucTteMon Si». [26, ¢.290]

«...TaK KaK BO BpeMsl U3MEPEHUS 3T JIBE CUCTEMBbI YK€ HE B3aUMOJICHCTBYIOT, TO B pe3yJbTaTe
KakuXx Obl TO HU ObLIO OIepaiuil HaJl IEPBOM CUCTEMOM, BO BTOPOil cUCTEME YK€ HE MOKET MOJIy4YUThCS
HUKAKUX PEeaTbHBIX U3MEHEHHI». [27]

OpHako B JEHCTBUTENIBHOCTH HM3MEpPEHHUS B YIAJIEHHBIX APYr OT Jpyra CUCTeMax KaKHUM-TO
00pa3zoM BIMSIOT APYT HA apyra. Asnen AcnekT [1, 2] Tak onucai 3To BIUSHHE:

« 1. DOTOH Vi, KOTOPBINA HE UMET SBHO ONpeAEIEHHON MOSIpU3aluy rnepes e€ U3MEepeHueM, MoJIydaeT
MOJISIPU3ALIMI0, CBSI3aHHYIO C IIOJIyYUEHHBIM pe3y/lbTaTOM, BO BpeMs €ro H3MEpEeHHus: 3TO He
YAUBUTEIBHO.

1. Korma m3mepenune Ha v) ciemaHo, POTOH V,, KOTOPBIM HE UMEJ OMPEeIEHHON MOJIApU3auu
nepesl 3TUM HU3MEpPEHUEM, IMPOEKTHPYETCS B COCTOSHUE MOJSPHU3AIUM, [apajjieibHOe pe3yilbTary
U3MEpEeHHusl Ha Vi. DTO OYEHb yJIUBUTEIbHO, IOTOMY YTO 3TO M3MEHEHHUE B OMHUCAHUM V2 MPOUCXOJUT
MTHOBEHHO, 0€30THOCUTEIBHO PACCTOSHUS MEXKY V| U V2 B MOMEHT IIEPBOIO U3MEPEHUSI.

OTa KapTUHA HaXOAUTCS B IPOTUBOPEYHH C OTHOCUTEIHHOCTHIO. CorjacHO DWHIITEHHY, COOBITHE B
JAaHHOW 00JIaCTM IPOCTPAHCTBA-BPEMEHM HE MOXKET HaXOJAUTbCA T1OJ BIMSHHEM COOBITHS,
MPOM30LIEAIIEr0 B IMPOCTPAHCTBE-BPEMEHH, KOTOPOE OTJEIEHO MPOCTPAHCTBEHHO-I10100HBIM
uHTepBasioM. HepasyMHO mbITaThCsi HaTH Oojiee MpUEMIIEMbIE KapTHHBI, YTOOBI «MOHATH» OIIP-
KOppemsiuu. DTO Takasi KapTHHA, KOTOPYIO Mbl pacCMaTPUBAEM TETIEPhY.

Ora KapTHHA M MOJy4YWIa Ha3BaHUE «HEIOKAIbHOCTH». C OJHOW CTOPOHBI, HEJIOKaJIbHOCTb
OTpa)kaeT HEKOTOPYIO CBSI3b MEXIY pa3[esI€HHBIMU YacTULIAMU, HO C JPYrOod CTOPOHBI ATa CBS3b, KaK
MIPU3HAHO, HE SBIISETCS PENATUBUCTCKOM, TO €CTh, XOTS BIUSHUE HU3MEpPEHMHM Jpyr Ha Jpyra
pPacnpoCTPaHsIETCs CO CBEPXCBETOBOM CKOPOCTHIO, HO IIPU 3TOM KaK TaKOBOM HET HMKAaKOl mepenauu
nHpopmanuu Mexnay dactuuamu. [lomydaercs, 4To BIMSHHE HU3MEpPEHUN ApPYr Ha Jpyra €cTb, HO
nepeiauy 3TOro BiAUsSHUSA HET. Ha 0OCHOBaHMM 3TOTO JieiaeTcs BbIBOJ, YTO HEJOKAJIbHOCTb B CYLUIHOCTU
HE MTPOTHUBOPEUUT CIEIUATBLHON TEOpUU OTHOCHUTENbHOCTH. [lepenaBaemyro (ycioBHYIO) HH(MOPMAIHIO
Mexay DI1P-yacTuiiamMmu Ha3bIBAIOT MHOT/IA «KBAHTOBOUW MH(POPMAILIHEH.

Wtak, HEIOKaJbHOCTh — JTO SBJEHHE, IPOTHUBOIOCTABICHHOE JIOKAIBHOMY pEaTU3My
(moxaym3my) OuHmTerHa. [Ipu 3TOM mJIs JTOKaIbHOTO peanu3Ma KaK JaHHOCTh NMPUHUMAETCS JIMIIb
OJIHO: OTCYTCTBHE TPaJULIMOHHON (PENATUBUCTCKOM) HHPOpMAIIIH, ITepeiaBaeéMOi OT OJHON YaCTULbI K
npyroii. lHade cnenoBano Obl TOBOPUTH O «IIPU3PAYHOM AATBHOJACHCTBUMY, KaK €ro Ha3Bajd DUHIITEHH.
[IpucMoTpuMCST K 3TOMY <«JIadbHOJIEHCTBUIO», HACKOJIBKO OHO MPOTHBOPEUUT CHEIHAIbHON Teopuu
OTHOCHUTEJIbHOCTH U CaMOMYy JIOKaJbHOMY peaiu3My. Bo-nepBblX, «Ipu3padyHOE JabHOACHCTBHE)
HUYYTh HE XYK€ KBAHTOBO-MEXAHUYECKON «HENOKAIbHOCTHY. [[eiCTBUTENIBbHO, HU TaM, HU TaM HET Kak
TaKOBOH Mepefaun peasiTUBUCTCKOM (JocBeTOCKOpOoCcTHON) uHpopmanuu. [loatomy «aanbHOaECTBIE
TaK XK€ HEe IMPOTUBOPEUUT CIELUUATbHOW TEOPUHM OTHOCHUTEIBHOCTH, KaK M «HEJOKAJIbHOCTH». Bo-
BTOPBIX, IPU3PAYHOCTD «JIATbHOJECHCTBUS» HE OOJiee NMpU3pavyHa, YeM KBAHTOBAsl «HEJIOKAJIbHOCTH». B
camMoM JieJle, B YeEM COCTOUT CYTh HelokalbHOCTH? B «BbIXOZE» Ha Apyroit ypoBeHb peanbHocTU? Ho
9TO HU O YE€M HE TOBOPHUT, a JIUIIB JOMYCKAET Pa3InyHble MUCTHYECKHE U OOKECTBEHHbIE PaCcIIMPEHHbIE
ToNKOBaHMs. HHUKakoro ckoJib-HUOYAb pa3yMHOTO M Pa3BEPHYTOrO @usuyeckoco omucaHus (a Tem
Oosee, OObSICHEHMsI) HEJOKAJIbHOCTh He uMeeT. MMeercs numb mpocTas KOHCTarauus Qaxra: ABa
U3MEpPEHUsl KOppenupoeanvl. A 4UTO MOXKHO CKa3zaTb 00 JHHIITEHHOBCKOM «IIPU3pPauHOM
nanpHOAecTBUM»? Jla pOBHO TO € caMoOe€: HET HUKAKOTO CKOJIb-HUOYAb Pa3yMHOIO U pa3BEPHYTOTO
(¢u3MuecKoro OmMHCaHUs, Takas >K€ MpocTas KOHCTarauus QaxTa: JABa M3MEPEHUs C8sA3ambl JIPYT C
npyroM. Bompoc ¢daktuuecku CBOIUTCS K TEPMHUHOJOTHH: HEJIOKAIHHOCTh WM IMPU3PAYHOE
nanpHoAelcTBre. U mpusHaHWIO, YTO HU TO, HU JPYro€ CHELHAIBbHOW TEOPUU OTHOCHUTEIBHOCTHU
¢dbopmanpHO HE mpoTHBOpeunuT. Ho 3TO O3HayaeT HM YTO MHOE, KaK HENPOTHUBOPEUMBOCTb U CaMOTO
JIOKAJILHOTO peann3Ma (JIokanu3ma). ['maBHOe ero yrBepkaeHue, cPopMyanpoBaHHOE DUHIITEHHOM
[26, ¢.290], Oe3ycI0BHO, OCTAETCsI B CHJIC: B PEIIATUBHUCTCKOM CMBICIIE MEXIY cucteMamu S u S; HeT
HUKAKOTO B3aMMOJIEUCTBUS, TUIOTE3a O «IIPU3PAYHOM JAIbHOACUCTBUM» HE BHOCHUT B JIOKaJIbHBIN
peayin3M DWHIITEIHA HU Maielux npoTuBopeunii. HakoHell, cama MomneITKa 0TKa3a OT «IIPU3PAYHOTO
NaIbHOJACUCTBUS» B JIOKAIBHOM pEaTM3Me JIOTUYECKH TpeOyeT TaKOro K€ OTHOIIEHUS K €€ KBaHTOBO-
MEXaHUYECKOMY aHAJIOry — HEJOKaJIbHOCTU. B MNpOTHBHOM ciyyae 3TO CTAHOBUTCS JBONHBIM
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CTaH/IapTOM, HMYEM HE OOOCHOBAaHHBIM JABOWHBIM MOAX0JOM K JABYM TeopusiM («UTo mMo3BOJIEHO
IOnuTepy, He mo3BosIEHO OBIKY»). Bpsim 1 Tako#t moaxo 3aciIy’KMBaeT CEPhEZHOTO PaCCMOTPEHHUS.

Takum 00pa3om, THUNOTE3y O JIOKAIBHOM pealn3Me OWHITeHHA (JOKaIu3Me) CIeayeT
chopmyaupoBaTh B 00Jiee IMOJTHOM BHJIE:

«PeanbHOE COCTOSIHME CUCTEMBI S; 6 PenAMUBUCMCKOM CMblcle HE 3aBUCUT OT TOrO, 4TO
IIPOJIENBIBAIOT C IPOCTPAHCTBEHHO OT/AEIEHHON OT HEE CUCTEMOM S».

C yderom 3TOM HEOOJBIION, HO BaXXKHOM MOMpPABKU TEPSIIOT CMBICT BCE CCHUIKUA Ha HapyLICHUS
«HepaBeHCTB bemnay» (cM. HUXKeE), Kak JOBOJbI, ONPOBEPralollue JIOKAJIbHBIA peanu3M ONHIITENHa,
KOTOPBIM HAapyIIaeT UX C TEM XKe YCIIEXOM, UTO U KBaHTOBas MexaHuka [14, 16].

Kak BuaMM, B KBaHTOBOW MEXaHUKE CYTh SIBJICHHS HEJOKAJIHLHOCTH OIUCHIBACTCS BHEITHUMH
MpU3HAKaMU, HO HE OOBSCHSETCS €ro BHYTPEHHUH MEXaHU3M, YTO MOCIYXHJIO OCHOBAaHUEM JUIS
YTBEPKIACHUS] DUHIITEHHA O HEMOJIHOTE KBAHTOBOM MEXaHUKH.

Bmecre ¢ Tem sBIeHUS 3allyTaHHOCTH MOXET HMMETh BIIOJHE MpPOCToe OOBSICHEHHE, HE
MIPOTUBOpPEYAIllee HU JIOTUKE, HU 3/1paBoMy cMbIcily. [I0CKOIbKY /IB€ KBaHTOBBIE YACTHIIBI BEIYT ce0s
Tak, OyITO «3HAKT» O COCTOSIHMM JpYr Jpyra, IepeJaroT OJHa ApPYyroil HEKyl HEYJIOBUMYIO
nH(pOpMalLlMI0, MOHO BBIIBUHYTb THUIIOTE€3y, 4YTO IIepeJadya OCYIIECTBIIETCS HEKUM «UHUCTO
MaTepuaIbHBIM» HOCHUTENEM (HE BEIIECTBEHHBIM). DTOT BOMPOC HMEET TIIYyOOKyH0 (uiocockyro
MOJIOIUIEKY, OTHOCSALIYIOCS K OCHOBAaM pPEaJbHOCTH, TO €CTh TOM MEPBUYHOM CyOCTaHIMU, U3 KOTOPOM
co3nan Bech Haml Mup. COOCTBEHHO, 3Ty CyOCTAaHITUIO U CJIEIOBANI0 Obl HAa3BaTh MaTEPHEH, HANEIHB €€
CBOMCTBaMH, HUCKJIIOYAOIIUMU mpsMoe e€ HaOmoneHue [19]. Bech okxpyxaromuil MHp COTKaH U3
MaTepuu, U HaONIOaTh €ro Mbl MOJKEM, JIMIIb B3aUMOJIEHCTBYS C 3TOM TKaHbIO, MPOU3BOJAHON OT
MaTepuu: BellecTBOM, nojisiMu. He BraBasch B feTaiy 3TOM rUMoTe3bl, HOJYEPKHEM JIHUILb, YTO aBTOP
OTOXJIECTBJISIET MaTepui0 M 3QHUp, cuuTas UX ABYMs Ha3BaHUSAMM OJIHOM M TOW K€ CcyOCTaHLUU.
OOBACHUTH YCTPONCTBO MHpa, OTKa3bIBasiCh OT MEPBOOCHOBBI — MATEPUH, HEBO3MOXKHO, IOCKOJBKY
JTMCKPETHOCTh BELIECTBA cama o ce0e IPOTUBOPEUHT U JIOTHKE U 3/ipaBoMy cMbiciy. Het pazymHoro u
JIOTUYHOTO OTBETA Ha BOIPOC: YTO HAXOJUTCS MEXIY AUCKpPETaMU MaTepUH, €CIM MaTepus SIBIsIeTCs
nepBoocHoBoi Bcero cymiero [17]. Ilostromy pomymieHue Hanuuus y MaTepuM CBOWCTBA,
nposNAIWe20csi KaKk MTHOBEHHOE B3aMMOJEHCTBHE OTINAJIEHHBIX BEIIECTBEHHBIX OOBEKTOB, BIIOJIHE
JIOTUYHO M HENpPOTUBOPEUYMBO. J[Be KBAaHTOBbIE YAaCTHUIIbI B3aUMOJCHCTBYIOT APYr C APYyrom Ha Ooisee
ryOOKOM ypOBHE — MaTepuajibHOM, IepedaBas ApYyr Jpyry OoJjiee TOHKYIO, HEYJOBUMYIO Ha
BEILIECTBEHHOM YpOBHE MH(OpPMaLIHIO, KOTOPAast HE CBsI3aHa C BEIIECTBEHHBIM, IT0JIEBBIM, BOJTHOBBIM HJIN
KaKMUM-IMOO JpYyrdM HOCHUTENEM, M perucrpauus KOTOpOH HENOCpPEACTBEHHO MPUHLMUIINAIBHO
HEBO3MOXKHA. SIBJI€HME HENOKaJbHOCTH (HecenapaOelbHOCTH), XOTS U HE HMMEET SIBHOTO U SCHOTO
¢duszuveckoro onucanus (00BSICHEHUs) B KBAHTOBOU (hHM3MKE, TEM HE MEHEE, JOCTYITHO MOHHUMAaHUIO U
00BSCHEHUIO KaK peabHbIN MpoIiecc.

TakuMm 006pa3oM, B3auMoIEHCTBHE 3allyTaHHBIX YAaCTHUII, B 00I[EM, HE IPOTUBOPEUUT HU JIOTUKE,
HU 3]IpaBOMY CMBICILY M JIOITYCKaeT, MYCTh U (JaHTACTUYECKOE, HO I0CTATOYHO CTPOHHOE OOBSCHEHUE.

KBanTtoBas TeJaenmopranus

Emé onHuM MHTEpEeCHBIM U MapaJOKCalbHBIM MPOSBIEHUEM KBAaHTOBOM MPHPOJAbI MaTepUU
CUMTAETCSl KBAHTOBasl Tejenopranus. TepMUH «TelenopTanusy, B3ATbIM M3 HAaydyHOW (PAHTACTUKHU, B
HACTOsII[ee BpPEMS IIHMPOKO MCIOJIBb3YETCSl B HAy4YHOM JIMTepaType M Ha MEpPBbIA B3I BBI3bIBAET
BIIEYATJICHUE YEro-To HepeanpHoro. KBaHTOBas Tenenoprauusi O3HA4aeT MIHOBEHHBIN IEepeHocC
KBaHTOBOT'O COCTOSIHUSI OT OJIHOM 4YacTUIbl K JIpyro, ynai€HHOM Ha Oosblnoe paccrosiHue. OnHako
TeJeNopTaIlMi CaMOM YacTHIbl, IEpeauyn MacChl IPU 3TOM HE IIPOUCXOUT.

Bormpoc o kBaHTOBOI Tenenopranuu BiepBble ObLI moctasiieH B 1993 rony rpynnoii bennera,
KoTopasi, ucnoiib3ys napanokc JOIIP, nokazana, yTo B NpUHLUIIE CUEIUIEHHbIE (3allyTaHHbIE) YaCTUIIBI
MOTYT CIY>)KHTb CBOEro pojia HH(OpPMAIMOHHBIM «TpaHcmopTom». IlocpencrBoMm mnpucoeanHeHus
TpeTbel — «MH(POPMALMOHHON» — YaCTHUIIBl K OJHOW U3 CHEIUIEHHBIX YacTHUI], MOKHO IepeaaBaTh eé
CBOJCTBa JIpyroi, npuuém aaxe 6e3 usmepeHus 3Tux cBoicTs [10].

Peanuzanuss OlIP-xkanana Oblla OCYIIECTBIEHA S3KCIEPUMEHTalIbHO, M OblLIa JOKa3aHa
BBINOJHUMOCTh npuHUMNOB OIIP Ha mnpakTuke a8 mnepegadyd 4Yepe3 CBETOBOJAbI  COCTOSHUMN
MOJISIPU3aLUN MEXTY IBYMsI (JOTOHAMU IOCPEICTBOM TPETHEr0 Ha pacCTOSHUAX /10 10 KUIOMETpOB.
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CoryacHO 3aKkOHaM KBAHTOBOM MeXaHMKU (DOTOH HE MMEET TOYHOTO 3HAYCHHS MOJISPU3ALMH,

[I0Ka OHa He U3MepeHa JIeTeKTopoM. TakuM 00pa3oM, u3MepeHue npeodbpazyer Habop BCeX BOZMOKHBIX
noJisipu3auuii (JoTOHA B CilydyalfHOE, HO COBEPIIEHHO KOHKPETHOE 3HaueHue. 3Mepenue nonspuzanuu
OJIHOTO (POTOHA 3amyTaHHOM Mapbl MPUBOAUT K TOMY, UYTO y BTOPOTrO (OTOHA, KAk ObI JAJIEKO OH HU
HaXOJWJICS, MTHOBEHHO IMOSBJISIETCS] COOTBETCTBYIOLIAS - IEPIICHIUKYIIIpHAs €i - moJsipu3anusl.
Ecnu x ogqHOMY U3 ABYX HMCXOJHBIX (DOTOHOB «I1OJMEIIATh» MOCTOPOHHUH (POTOH, 0Opaszyercs HoBas
napa, HOBasl CBSiI3aHHAsi KBaHTOBas cuctema. V3mepuB e€ mapaMmeTpbl, MO)KHO MTHOBEHHO IepelaTh
CKOJIb YrOJHO JaJeKO - TEJIENOPTUPOBATh - HAMpaBICHUE MOJIIPU3aLUU YK€ HE HCXOJHOro, a
MIOCTOPOHHEro (QoroHa. B mpuHIMIE MpakTUYECKU BCE, YTO MPOUCXOAUT C OJHUM (POTOHOM IMaphl,
JIOJI’KHO MITHOBEHHO BJIMATDH Ha JAPYroi, MEHsIS €ro CBOMCTBA BIOJIHE OIPEAEIEHHBIM 00pa3oM.

B pesynbpraTe usmepeHust BTopoil GOTOH NepBOHAYAIbHON CBA3aHHOM Maphl TakKe IMpruoodpeTa
HEKOTOPYI0 (UKCHUPOBAHHYIO IMOJISIPU3ALMIO; KOMHMS IEPBOHAYAJIBHOTO COCTOSIHMS — «(OTOHa-
MIOCJIaHHUKa» TepefaBanach yaanéHHomy goroHy. Hanbonee ciioxxHO OBLIO 10Ka3aTh, YTO KBAaHTOBOE
COCTOSIHUE JIEUCTBUTEIBHO TEJIEIOPTUPOBAHO: AJISI 3TOr0 HEOOXOJMMO TOYHO 3HATh, KAK YCTAHOBJIEHbI
NETEKTOPBI IPU U3MEPEHUHU OOLIEH MoIsipu3alnu, U NOTpeOOBaJIOCH TIATEIILHO CHHXPOHU30BaTh UX.

Yopoui€HHo cxeMy KBaHTOBOM TeJIENOpTallMM MOKHO MPEACTaBUTh ceOe CIEeTyIOIUM 00pa3oMm.
Amuce u boOy (ycioBHBIE MEPCOHAXH) MOCHUIAIOTCS IO OJHOMY (OTOHY M3 Hapbl 3allyTaHHBIX
(dhoToHOB. Anuca umeeT y ceOs yactuiy ((poToH) B (HEM3BECTHOM €i) COCTOSIHUM A; (OTOH M3 Maphl U
¢$oTOH ANUCHl B3aMMOJEUCTBYIOT («3aIllyThIBAIOTCS»), AJMCa MPOU3BOJUT U3MEPEHHE U OINpeiesseT
COCTOSIHUE CUCTEMBI U3 IByX (POTOHOB, OKa3aBiuelcs y He€. EcrecTBeHHO, IEpBOHAYAIbHOE COCTOSIHUE
A ¢ortona Anucel mpu 3TOM paspymaercs. OmHako (GOTOH U3 Tapsl 3amyTaHHBIX (DOTOHOB,
okazaBmmiicss y boba, mepexomut B coctosane A. B mpunnune, boO mgaxxe He 3HAET Mpu ATOM, UTO
MPOU30MIEN aKT TEJETOPTAIMHU, TTOATOMY HE0O0X0auMo, 4To0bl Anrca nepenaina emy uHbopmaiuo 00
3TOM OOBIYHBIM criocoboM [10].

MaremaTtuuecku, Ha f3bIKE KBAaHTOBOM MEXaHUKU 3TO SIBJICHHE MOXHO ONUCATh CIIETYIOLIUM
obpazom. CxeMa yCTpoHCTBa /ISl OCYIIECTBICHUS TEICTOPTALUHU [6] TpUBEIeHA HA PUCYHKE:

v) AH, AR
(7N

M,

—~— CNOT

! M M;
X 'HZ —w
boo 1 1 | r

lv,) v |w,) lv,) lv,)

Puc.6. Cxema ycTaHOBKH ISl OCYIIIECTBIICHHS] KBAHTOBOM TEJEMOPTALMH COCTOSTHUA (DOTOHA

«HavanbHO€ cocTosiHUE ONPeNEsITCs BIpa)KEHUEM:

[Fo) = [¥)IEPR) = V¥4 {a0)(|00) + [11)) + B[1)(|00) + [11))} (10.2)
3/1ech NMPUHATO, YTO IEPBBIE JBa (ClieBa-HAIpaBO) KyOWTa MpuHAJIekKaT AsMce, a TpEeTUi

kyout boOy. Jlanee Anuca nmpomyckaeT cBou jBa kKyouta uepe3 CNOT-reut. [lpu aTom mosrydaercs

coctostaue [V):

1) = V¥4{al0)(00) +|11)) + B[1)(|10) + [01))} (10.3)

3arem Auuca MpoIycKaeT MepBbI KyOuT uepe3 reir Anamapa. B pesynbrate cocTosiHHE
paccMmarpuBaeMbix Kyoutos |'V',) Oyner uMeTh BUL:

¥2) = 72{a(|0) +[1))(|00) + [11)) + B(|0) - [1))(|00) + [11))} (10.4)
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[TeperpynmupoBaB unenst B (10.4), coOmonmas BBIOpAaHHYIO  IOCIEAOBATEIHHOCTD
MPUHAUIEKHOCTH KyouToB Amnuce u boOy, nomyuum:

) = 72{100)(c0) + B|1)) + [01)(af1) + BJ0)) + [10)(ct|0) - B[1)) + [1T)(all) - BO))}  (10.5)

Otcrona BUAHO, YTO, €CJIM, Hapumep, AJuca BBIIOJHUT U3MEPEHUsI COCTOSIHUM CBOEH mapsl
kyoutoB u noayyut 00 (to ectb M; = 0, M, = 0), To kyoutr boba Gyner HaxOAUTHCS B COCTOSIHUU
|'¥), To eCTh UMEHHO B TOM COCTOSIHMH, KOTOpoe Ajmca xortena nepeaarb body. B o6mewm ciydae, B
3aBUCHUMOCTH OT pe3ysibTaTa u3MepeHus: AJKChl cocTosiHME KyouTa boba, mocie npouecca nusmMepeHus
OyZeT onpenesIThCs OJHUM U3 YETBIPEX BOZMOXKHBIX COCTOSIHUIMA:

PesynbTtat CoctosiHne Hencteus OkoHyaTenbHoe
namepeHus KybuTta boba Boba COCTOSIHNE
Anucebl
00 o(0) + (L) 1 o(0) + (L)
01 o(1) - B(0) X o(0) + (L) (10.6)
10 o(]0) - B(1L) Z —[a(]0) + B(1)]
11 o] 1) + B(0) Xz o0y + (L)

OpHako 11 TOro, 4ToObl y3HaTh, B KAKOM U3 YETBIPEX COCTOSHUM HaxoAuTcs ero Kyout, boo
JOJIKEH HOJYYUTh KJIACCHYECKYI0 MH(POPMALIUIO O PE3ylIbTaTe U3MEPEHMs], BHIIOJIHEHHOTO AJMCOM.
Kak Tonbko bo0 y3Haer pe3ynbrar u3MepeHHsi AJIMChI, OH MOKET IMOJIYYUTh COCTOSTHUE MCXOIHOTO
Kyoutra Anucel |V¥), BBIIOJIHMB COOTBETCTBYIOIIHME COOTBETCTBYIOIIME cxeme (10.6) KBaHTOBBIE
onepanuu. Tak ecnu Ammca coobmmia emy, uro pesyabrar e€ usmepenus 00, o boOy Huuero ne
HY)KHO JIeJIaTh C €ro KyOUTOM — OH HaxoauTcs B cocTtossHuu V), To ecTh pe3ynapTaT neperadyu yxe
nocturnyt. Ecnu ke n3mepenue Anucel naér peysnbtat 01, To BoO momkeH moaeicTBOBaTh Ha CBOM
Kyout revitom X. Eciu usmepenune Anucel na€t 10, To bo6 momken mpumeHuts redt Z. Hakowner,
ecmn  pesynabtaT Obu1 11, TO B0oO6 momken mopaeicTBOBaTh TedTamMu X*Z, 4TOOBI TOJIYyYUTH
nepenaBaemoe cocrosiaue |\V).

CyMMapHO KBaHTOBas 1LI€Mb, ONKCHIBAIOLIAS SBJICHUE TEJIENOPTALUU, IPUBEIECHA HA PUCYHKE.
Nwmeercst psan oOCTOSTENLCTB AJIsL SIBJICHMS TEJIENOPTAlMU, KOTOpbIE IOKHBI ObITh OOBSCHEHBI C
yuéroM oOmedu3nueckux nNpUHUMNOB. Hampumep, MOXeT co034aTbCid BIEYATIEHHE, UTO
TeJenopTalys M03BOJISET MepeaaBaTh KBAHTOBOE COCTOSTHUE MTHOBEHHO U, CIIEZOBaTENbHO, ObICTpEe
CKOPOCTM CB€Ta. OTO YyTBEp)KJEHHWE HAaXOJUTCS B TNPSIMOM IMPOTHBOPEUYHMH C Teopuen
oTHOCUTENbHOCTH. OnHAKO B  SABJIIEHUU TEJENOPTAllMM HET NPOTUBOpPEUHs C  Teopuen
OTHOCHUTENIbHOCTH, IOTOMY YTO JUIi OCYIUECTBJICHMs TellenopTaiuu AJinca JOJDKHA Iepenarhb
pe3ysbTaT CBOET0 HM3MEPEHUs [0 KJIACCUYECKOMY KaHajly CBS3M, a TeJlenopTauus He mNepenact
HUKaKoW nHpopmarum» [6].

SIBneHue TenenopTalMM SIBHO U JIOTUYHO BbITEKaeT U3 (opMaiu3Ma KBAHTOBONW MEXAHUKH.
O4eBHIHO, UTO OCHOBOM 3TOTO SIBJICHMUSI, €r0 «SIIPOMY SIBIISETCS 3allyTaHHOCTh. [loaToMy Tenenopranus
JIOTUYHA KaK M 3allyTaHHOCTb, OHA JIETKO M NPOCTO ONUCHIBAETCS MAaTEMaTUYEeCKH, HE MOPOXKaas
HUKAaKHAX IPOTHUBOPEYUI HU C JIOTUKOM, HU CO 3/IPaBbIM CMBICIIOM.

HepaBencrBa besia

Beiie Ob110 cka3aHo O MJI0X0 000CHOBAHHBIX CChUIKAaX Ha HapyIIEHUs «HEpaBeHCTB bemnay, kak
Ha JIOBOJbI, ONPOBEprarollve JOKAJIbHBIM pealn3M OMWHIITEHHAa, KOTOPbI HapyllaeT UX C TEM XKe
YCIIEXOM, UYTO M KBAaHTOBAasi MexaHuka [14].

Cratess  [.C.benma 06 OIIP-mapanokce siBuiach  yOEIUTENbHBIM  MaT€MaTUYECKUM
ONPOBEPKEHUEM JIOBOJIOB DUHIITEHHA O HEMOJHOTE KBAHTOBOM MEXaHUKU U C(HOPMYIHPOBAHHBIX UM
MOJIOKEHUI TaK Ha3bIBAEMOTO «JI0KaJIbHOIO peanusmay. Co AHs omyOiauKoBaHus ctatbu B 1964 rony u
70 HamuxX JHeW moBoibl benna, Gosiee m3BecTHhIE B opMe «HEpaBEeHCTB beimnay, ciyxar cambiM
pacnpoCcTpaHEHHBIM U TJIABHBIM apryMEHTOM B CIIOpE MEXIY IPEICTABICHUSIMH O HEJIOKAJIbHOCTHU
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KBAaHTOBOM MEXaHMKHM M LEIbIM KIACCOM TEOpUH Ha OCHOBE «CKPBITBIX IIEPEMEHHBIX» WU
«JIOIIOJTHUTEJIBHBIX [IapAMETPOBY.

Bmecte ¢ Tem, Bo3paxeHus bemra ciemyer cUMTaTh KOMIIPOMHCCOM MEXAY CIIEHHAIBHOU
TEOpHUEH OTHOCUTEIBHOCTH U AKCHEPUMEHTAJIbHO HAOIIOIaeMbIM SIBIIEHUEM 3allyTaHHOCTH, UMEIOIIUM
BCE BHJIUMbIE NPU3HAKM MTHOBEHHOW 3aBHUCHUMOCTH JIBYX OTAENEHHBIX APYr OT JIpyra cUcCTeM. DTOT
KOMIIPOMUCC HW3BECTEH B HAIIM JHU KaK HEJIOKaJIbHOCTh WM HecenapalenbHOCTh. HenokambHOCTH
(aKkTUYECKH OTPULIAET MOJIOKEHUS TPAAULIMOHHONW TEOPUU BEPOSITHOCTU HA 3aBUCHMbIE U HE3aBUCHMBbIE
coObITHSI U OOOCHOBBIBAE€T HOBBIE IIOJIOKEHHSI — KBAHTOBYIO BEPOSITHOCTh, KBAaHTOBbIE IpaBuia
BBIYUCIICHUSI BEPOSITHOCTH COOBITHH (CIIOKEHUE aMIUIUTYJ BEPOSITHOCTEH), KBAHTOBYIO JIOTHKY. TaKoit
KOMITPOMHUCC CIIY’KUT ITOYBOM JJI1 BOSHUKHOBEHHUS MUCTUYECKHX B3IJIS0B Ha npupoy [15].

Paccmotpum [20] Becbma nHTEpecHbIl BeIBOA bemna n3 ananmza napamokca JI1P:

«B KBaHTOBOIl TeopHM C JONOJHUTENbHBIMHM IapaMeTpaMu JUis TOTO, 4TOObI ONpEeAeIUuTh
pe3ysbTaThl MHIMBUyadIbHBIX U3MEPEHHUI 0€3 TOro, 4YTOObl U3MEHUTh CTATUCTUYECKUE MPECKA3aHMUs,
JOJIKEH ObITh MEXaHU3M, IOCPEACTBOM KOTOPOTO HACTPOIKa OJHOTO M3MEPSIOLIEr0 yCTPOCTBa MOKET
BJIMATH HA YTEHHE JIPYroro OTAAIEHHOIO MHCTpyMeHTa. KpoMe Toro, 3a/1eiCTBOBaHHBIM CUTHAJ JOJDKEH
pacnpoCTpaHATbCS MTHOBEHHO TaK, YTO Takas TEOPHUS HE MOXKET ObITh JIOpEHII-UHBapuaHTom» [ 15].

W DiiamreitH n bemn UCKITI0YaroT CBEPXCBETOBOE B3aUMOCHCTBHE MEX Ay dyacTuiiamu. OIHaKo
JOBOJIbI DHHIITEHHA O «IOIMOJIHUTENbHBIX MapaMeTpax» bemn ybenuTenbHO OmpoBepr, XOTS U IIEHOU
JIOTIYILIEHUsI HEKOEro CBEPXCBETOBOIO «MEXaHM3Ma HAcTpoWku». YUTOObl COXpaHUTH JIOPEHII-
MHBAPUAHTHOCTh TEOPUU BUJIHBI JIBA IMIYTH: IPU3HATh MUCTUKY HEJIOKAJIbHOCTH, JHOO... CYIIECTBOBAHNE
HEBEIIECTBEHHON CyOCTaHIIUM, CBSA3BIBAIOUIEH YacTullbl. [IpeamonokeHrne O MTHOBEHHOW TIiepenaye
HEYJOBUMOM MOKa, HE 3aperuCTPUPOBAHHON IKCIIEPUMEHTAIBHO «KBAHTOBOM MH(OPMaLUN» MO3BOJISET
OTKa3aThCs OT MUCTHKH B II0JIb3Y JIOTUKH U 3pAaBOIO CMBICIIA U CIIPABEUIMBOCTH CIIEUAIBHON TEOPHUH
OTHOCUTEJIbHOCTH. XOTs 00bSCHEHUE B LIEJIOM BBIMVISIIUT (PaHTACTUUECKUM.

IIporuBopeune mexny kBaHToBoi Mexanukoit u CTO

Beimie 661510 cka3aHo o (GopMaabHOM IMPU3HAHUM OTCYTCTBHSI IPOTUBOPEUNS MEX1y KBAaHTOBOM
MEXAaHUKOW — SIBJICHUEM HEJOKaJbHOCTH, 3allyTAHHOCTU U CHELUAIbHON TEOpUEHl OTHOCUTEIBHOCTH.
OpHako SIBJIEHHE 3allyTaHHOCTH, TEM HE MEHee, MO3BOJIAET B IPHUHLMIIE OPraHU30BaTh IMPOBEJICHUE
SKCIEPUMEHTA, KOTOPBIM SIBHBIM 00pa3oM MOKET MOKa3aTh, YTO JBHXKYLIUECS APYr OTHOCUTEIHbHO
Jpyra 4achl UAyT CHHXPOHHO. DTO o3HadaeT, 4ro yrBepxkacHue CTO o ToM, 4TO IBHXKYIIMECS YacChl
oTcTaT, - omnboyHo [13]. EcTh Beckue OcHOBaHMS MojaraTh, YTO MEXJY KBAHTOBOMl Teopued u
CHEIHaIbHON TeopHel OTHOCUTEIbHOCTU CYIIECTBYET HEYCTPaHMMOE IPOTUBOpEYNE, Kacarouleecs
CKOpPOCTH TEpeAayy B3aWMOJCUCTBUS U KBAHTOBOM HEJTOKAIBHOCTH. [100K€HME KBAHTOBOW TEOPUH O
MTHOBEHHOCTH KOJUIalica BEKTOpa COCTOsIHMS NpoTuBopeyuT noctynaty CTO 006 orpaHu4eHHOCTH
CKOPOCTH IIepeJjaud B3auMOJIEHUCTBUSA, MOCKOJIbKY CYHIECTBYET CIOCOO HCIOJIb30BATh KOJUIANC IS
(dbopMHUpOBaHMS CUTHAJIAa CUHXPOHU3ALIMU, SIBISIOMIErocs: (pakTHuecku HMHGOPMALMOHHBIM CHUTHAIIOM,
MTHOBEHHO pacHpOCTpaHsoIUMcs B npoctpaHcTBe. OTcroa ciielyeT BBIBOJ, YTO OJHA U3 TEOPUM —
KBAaHTOBAas WJIM CIEIUalIbHas TEOpUS OTHOCHTEIBLHOCTH, JIMOO 00e Teopuu TpeOYIOT IMepecMoTpa B
BOIIPOCE O CKOPOCTHU MEPENAuYnd B3aUMOJECUCTBUA. [ KBAHTOBOW TEOPHUHM — 3TO OTKa3a OT KBAHTOBOM
KOPPEJSIUH 3allyTaHHBIX YacTULl (HEJIOKAJIbHOCTH) C MTHOBEHHOCTbBIO KOJIJIarica BOJTHOBOM (DYHKIIMU Ha
mobom pacctossHud, At CTO — 3To npeienbHOCTh CKOPOCTH Mepeiadl B3auMo1eHCTBHUSL.

CymHoCcTh KBaHTOBOW CHHXpoHM3aIuu [13] coctout B cienyromiem. J[Be 3amyTaHHBIC YaCTHIIBI
(boTOHBI) MTHOBEHHO TOJy4alOT COOCTBEHHBIE COCTOSTHUS MPH KOJUIArce o01Iel BOTHOBOU (QYHKITUN —
3TO TOJIOKEHHE KBAaHTOBOW MexaHukH. [lockoibKy cyiiecTByer, mo KpaiiHed mepe, onHa MCO, B
KOTOPOl Kaxabli U3 (OTOHOB MOJIY4aeT CBOE COCTOSIHUE B IPEesiax U3MEPUTEIBLHOIO YCTPOUCTBA, HET
HUKAaKHX pa3yMHbIX OCHOBaHUH yTBEPKJaTh, 4TO cyuiecTByIOT aApyrue MCO, B KOTOPBIX 3TU COCTOSHUS
(hOTOHBI MOMYYUITN 6He U3MEPUTEITBHBIX YCTPOUCTB. OTCI0/1a HEM30SKHBIN BBIBOJ, YTO CpabaThIBaHHE
NBYX U3MEpUTENEH MPOUCXOAUT 0OHO8peMeHHO ¢ TOUKH 3peHus atoobix UCO, MOoCcKoIbKy 1is 1060t
HNCO ob6a wusmepurenss cpaboTaii 00HO8pemeHHO BCIEICTBUE KOJUlarnica BOJHOBOW (yHkumu. B
YaCTHOCTH 3TO O3HAYaET, YTO COOCTBEHHBIM H3Meputenb Henoodsudcrot WCO cpabotanm abCOMIOTHO
OJIHOBPEMEHHO C m3MmepureneM B odsudcyweticsi UCO, MOCKOJIbKY KBAaHTOBBIE 3aIyTaHHBIC YaCTHIIBI
(poToHBI) B MOMEHT KoJUIaliCa HaxXOJWIHCh B IpeAeiax H3MEpPUTENbHBIX YCTPOWCTB, a KOJUIAIC
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MPOMCXOAUT MTHOBEHHO. Vcmonbp3oBaHue curHatyp (MOCIEAOBATEIHHOCTEH CHUTHAIIOB W3MEPUTEIICH)
IMMO3BOJIACT BIIOCICACTBUH ITOKA3aTh CHUHXPOHHOCTD X0/Ja YaCOB.

Kak BuguMm, paxe Takoe SBHO HAOIIOJaeMOE€ TMPOTUBOPEUYHME MEXKIY ABYMs BEAYIIUMU
(MBUYECKUMH TEOPHUSIMHU JIOMYCKAET BIIOJHE JIOTUYHOE pa3pelieHre (BKIIOYAsl SKCIEPUMEHTAIBHYIO
MIPOBEPKY), KOTOPOE HU B KOEW Mepe HE MPOTHBOPEUYHUT 3APaBOMY CMBICTY. Bmpouem, HeoO0Xoaumo
OTMETHUTBh, YTO CaMO ABJICHUA KBaHTOBOU CUHXPOHHU3AIMM OKa3ajloCh BbIIIC IIOHMMAHHA BCEX
ONIOHEHTOB, C KOTOPBIMU BEJIOCH €ro 00CYXACHUE.

331"8211(14 CrHMEeTCKUX MUPpaMUu

Co WIKOJBbHBIX JIET HAM BHYIIAIU, YTO 3HAMEHUTHIE €TMIIETCKHE MUPAMUJIbI ObUIM MOCTPOECHbI
pYKaMH €TUIITSH W3BECTHBIX HaM JuUHAcTUi. OJHAKO HAay4dHbI€ 3KCIIEIULMU, OPraHU30BaHHbIE B HAllU
U A.JO.CKIspoBBIM BBICBETHIIM MHOYKECTBO HECOTJIACOBAHHOCTEHN M MPOTUBOPEUUN B TAKUX B3IJIAAAX
Ha MpoucXoxJeHue mnupamuia. bojee Toro, ObuIM OOHapyXeHbl NPOTHUBOPEYHUS M B TPAKTOBKAax
MOSIBJICHUS MOJOOHBIX COOPY)KEHUN B JIPYrux yacTsax cBera. Dkcrnenuuuu CKIspoBa CTaBWIM IeEpen
co00# TOBOJILHO (haHTacTUUYECKHE 3a7au [22]: «TJIaBHOE: HAUTH-TAKH TO, YTO MBI UCKAJIA — MPU3HAKU U
cJieJibl BBICOKO Pa3BUTON LIMBUJIM3ALMHU, KapAUHAIBHO OTIMYAOLIEHCS O BO3MOYKHOCTSIM U OCBOCHHBIM
el TeXHOJOrusIM OT TOro, 4YTO MPEACTaBIsIM M3 ce0s BCE H3BECTHbIE HCTOPUKAM HapOJHOCTH
MezoamMepuxm».

[loaBepruyB KpUTUKE TOCHOACTBYIOLIME OOBACHEHUS O(PUIMAIBLHOW HCTOPUYECKOM HAyKu
BO3HUKHOBEHHUS YAMBUTEIbHBIX IPEBHUX COOPYKEHHUM, OH MPUXOAUT K YOSTUTEIIbHOMY 3aKIIOYEHHIO O
COBEPUICHHO HHOM UX IMPOUCXOKICHUU:

«Bce unTanu u «3HaNOT» 0 3HAMEHUTHIX erunerckux oodenmuckax. Ho 3HatoT uro?.. B kHmM»KKax
MOXKHO YBUJIETh JIaHHBIE 10 BHICOTE OOEJIMCKOB, OLIEHKY MX BEca U yKa3zaHue mMaTepuania, u3 KOTOpOro
OHM H3TOTOBJICHBI; ONIMCAHHE UX BEJIMYECTBEHHOCTH; M3JI0KEHHE BEPCHUU W3TOTOBJIEHMS], JOCTABKH U
YCTaHOBKHM Ha MeCTO. MOJKHO JakKe HANTH BapHaHThI IEPEBOJAOB Hanucell Ha HUX. Ho Bpsx jiu rie Bl
BCTPETUTE YNOMHUHAHUE O TOM, YTO HAa 3TUX € OOEIMCKaX OYEHb YaCTO MOKHO BCTPETUTH Y3KHE
JIeKOpaTUBHbIE TPOpe3u (TIyOMHON MOpsiIKa CAaHTUMETpa U IIMPUHOM Ha BXOJE BCEro B Mapy-TPOMKY
MUJUIUMETPOB U MPAKTUUYECKU PAaBHOM HYIIO B INIyOMHE), KOTOPbIE HE B COCTOSIHUM HBIHE MIOBTOPUTH HU
OJIMH CYIEP-COBEPIICHHBIN HHCTPYMEHT. W 3TO B Hale-To BpeMs BEICOKUX TEXHOJIOTHI!» [22]

Bcé 910 3acHATO Ha KUHOIUIEHKY, II0KAa3aHO KPYNHBIM IIJJaHOM, BCSKHE COMHEHUS B
MOJJIMHHOCTU TIOKa3aHHOTo uckitoueHbl. Kanpel nmopasutenbubie! W BbIBOMBI, CielaHHBIE HA OCHOBE
aHaJIn3a 3JIEMEHTOB COOPYKEHHM, 0€3yCI0BHO, OJIHO3HAYHBI U OECCIIOPHBI:

«Ortcros1a Hen30€XHO M aBTOMATUYECKU BBITEKAET TO, YTO CHENaTh €€ MOIVIM TOJbKO T€, KTO
MMeJ COOTBETCTBYIOIIMM MHCTPYMEHT. DTO — pa3. ToT, KTO MMeN MalIMHHOE IPOU3BOJCTBO (a BOBCE
HE pydHOe€). OT0 — 1nBa. TOoT, KTO HMMeN NTPOU3BOACTBEHHYIO 0a3zy i CO3JaHUs T0J00HOTO
UHCTpYMeHTa. JT0 — TpU. TOT, KTO MMEN COOTBETCTBYIOIIEE IHEPreTHUECKOe oOecreueHne Kak s
paboThl 3TOr0 HMHCTPYMEHTA, TaK W A paboThl Bce 0a3bl, MPOU3BOIALICH HMHCTPYMEHT. DTO —
yetbipe. TOT, KTO UMEN COOTBETCTBYIOLME 3HAaHUA. DTO — MATh. W Tak nanee, u Tomy nojgoOHoe. B
UTOre€ Mbl MOJTY4aeM IMBUIM3ALUIO, MPEBOCXOJAAIIYI0 COBPEMEHHYIO HaM M 10 3HaHHUSAM, U IO
TEXHOJIOTUSIM.
®danTactuka?.. Ho mpopesb-to peanphal!ly [22]

Hano Owith maronoruueckum ®omoii Hesepyromum, 4ToObl OTPULIATH HATHYKE CIIEI0B BHICOKHX
TEXHOJIOTUH, U OBITb HEBEPOATHBIM (aHTa3€pPoM, YTOOBI MPUIKCHIBATH BCE 3TU PabOThl JAPEBHUM
erunTsHaM (U IpyruM HapoJaM, Ha TEPPUTOPUN KOTOPBIX ObLIIN OOHAPYKEHBI COOPYKEHHUS).

[Ipu Bceil panTacTUUHOCTU ApeBHUX coopyxkeHui B Erumnrte, Mekcuke u Ipyrux peruoHax, ux
BO3HMKHOBEHHE MOXET ObITh OOBSCHEHO 0e3 Kakux Obl TO HU ObUIO MPOTHBOPEUMH C JIOTMKOW U
3/IpaBbIM CMBICIIOM. OTHU OOBSCHEHHsS] MPOTUBOpEYaT OOLIECHPUHITON TPAKTOBKE IPOUCXOXKICHUS
MMpaM#Jl, HO OHM pealibHbl B MpUHIUIE. Jlake MpeanookKeHHe O MOCeIEeHNH 3eMJIM HHOIUTAHETSHAMU
U MOCTpOMKa MMU NMHUpPAMUJ HE MPOTHUBOPEUUT 3/IPaBOMY CMBICIY: IpPHU BcCeil (PaHTACTUUYHOCTH ATOU
uJeu, OHa BIIOJIHE MOIJIa HMMEeTh MecTo. bosee Toro, 3to oOBsicHEHHME Kyna OoJiee JOTHYHO U
3/IpaBOMBICIISIE, YEM IIPUIHUCHIBAHNUE CTPOUTENIHCTBA APEBHUM IUIOXO Pa3BUTHIM LIUBUIU3ALUSAM.
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A ecJId PeaIoJIoKUTH HeBeposiTHOE?

WTak, Kak moka3zaHo, MHOKECTBO Ja)K€ CaMbIX YAMBUTENbHbIX SBJIECHUN IPUPO/IbI BIIOJIHE MOXKHO
OOBSACHUTH C TOYKU 3PEHUS JOTUKHU U 3][paBOro cMbIcia. BuanMo, MOXHO HalWTH eIi€ MHOKECTBO TaKUX
3araZlok Y SIBJIGHUM, KOTOpbIE, TEM HE MEHEe, MO3BOJISIOT MPUBECTH XOTh KAaKOE-TO JIOTMYECKOE WIIU
HENpoTUBOpEeunBOE 00bsiAcHeHue. Ho 310 He oTHOCUTCS K MHTEep(EepeHINH, KOTOpasi CTaJIKUBaeTCs MpU
00BSCHEHUU C HENPEOJOIMMBIMU MPOTUBOPEUHSIMH C JIOTUKOM U 37paBbIM cMbIciaoM. [lompoOyem Bcé-
Taku c(OpMyIMpPOBaTH XOTh KAaKOE-TO OOBSICHEHHUE, MYyCTh JAaxe (aHTacTHUecKoe, Oe3yMHOe, HO
OMHparolIeecs Ha JJOTUKY U 3/1paBblil CMBICIL.

[Ipenmnonoxum, 4To GOTOH — 3TO BOJHA U HUYErO OoJiee, 4TO HE CYIIECTBYET OOUIEIPU3HAHHOTO
KOPIYCKYJIIPHO-BOJHOBOIO ayanu3Ma. OnHako (POTOH — BOJIHA HE B TPAJMLIMOHHOM BUJIE: OH HE MPOCTO
AJIEKTPOMAarHUTHAs BOJIHA WK BoJiHA Jle bpoiins, a HeuTo 6osee oTBiIeU€HHOE, AOCTPAKTHO - BOJTHOBOE.
Torga 1o, YTO MBI Ha3bIBAaEM YacTULIEH U, BPOJe ObI Ja)ke MPOSIBISIETCSA KaK 4acTHLla — Ha CAaMOM JIeJIE B
HEKOTOPOM CMBbICJIE CBEPThIBAHUE, KOJUIAIIC, CMEPTh» BOJIHBIL, IIPOLIEypa MOTJIOMIEHHs (POTOHA-BOJIHBI,
IpoLecc McYe3HOBEHHs! (OTOHA-BOJHBL. Tenepb momnpodyeM OOBSACHUTH HEKOTOpbIE SIBJICHHS C ATOU
HEHAaY4YHOM, J1a)Ke HEJIETIOW TOUKHU 3PEHUS.

JKcnepuMeHT Ha uHTeppepomerpe Maxa-Llannepa. Ha Bxone B unreppepomerp HoTOoH —
«HU BOJIHA, HU 4YacTUlla» pa3OuBaeTcs Ha JBE 4YacTU. B camoMm mpsMOM CMBbICIE 3TOTO CJIOBA.
[TondoTona ABMKETCS MO OJHOMY TUIeUy, a nojdoToHa — o apyromy. Ha Beixone untepdepomerpa
(¢boTOH BHOBB coOupaercs B eauHoe 1enoe. [loka 3To TOJbKO AICKU3HOE ONUCaHUE Mpoliecca.

Tenepb NpennoysoxkuM, 4ro OAUH M3 nyTred (oToHAa mnepekpbIT. [Ipu CONMpUKOCHOBEHHH C
MPEMSITCTBUEM MOJIY-(POTOH «KOHIAEHCHpYyeTcs» B Lenblid (oToH. [Iporcxoaut 310 B 0AHOM U3 IBYX
TOYEK IPOCTpPaHCTBA: JMOO B TOUKE KOHTAKTa C MPENATCTBUE, JUOO B yHAIEHHOW TOYKe, TIJIe
HaxoJujiach B 3TOT MOMEHT ero BTopas nojioBuHa. Ho rae mmenHo? IloHsTHO, 4TO BcieacTBUE
KBaHTOBOM BEPOSITHOCTU OIPENEIUTh TOUHOE MECTO HEBO3MOXKHO: JIMOO Tam, Jubo 3aech. Ilpu stom
CUCTEMa U3 JBYX IOJIy-(DOTOHOB pa3pyllaeTcs U «CIUBAETCs» B UCXOAHBIA (oTOH. TOYHO M3BECTHO
TOJIBKO, YTO CJIUSIHUE MPOUCXOJUT B TOUKE HAXOXAECHUS OJITHOTO U3 MOIY-(POTOHOB U YTO MOJIY-(POTOHBI
CIIMBAIOTCSI BOEJMHO CO CBEPXCBETOBOM (MIHOBEHHOW) CKOPOCTBbIO — TOYHO TaK K€, KaK 3alyTaHHBIE
(OTOHBI IPUHUMAIOT KOPPEIUPOBAHHBIE COCTOSIHHUSL.

dddexrt, onucannpiii Ilenpoyzom [12], ¢ unTepdepeHuueii Ha BbIXxoae HHTepdhepomeTpa
Maxa-Ilanaepa. @oToH U MOIY-(POTOHBI TAKXKE SIBJISIFOTCS BOJIHAMH, IIO3TOMY BCE BOJIHOBBIE A (EKThI
OOBSACHSIOTCA C 3TON TOYKHU 3PEHUS IPOCTO: «ECIU OTKPBITH 00a MapuipyTa (00a 0 JMHAKOBOM JJIMHBI),
TO (DOTOH MOXKET IOCTHYh TOJHKO A» BCIEACTBHE MHTEPPEPEHIINU BOJIH MOTY-POTOHOB. «biIoKupoBKa
OJIHOTO U3 MapuIpyTOB IO3BOJIET (POTOHY AOCTUYb JAeTeKTopa B» B TOYHOCTM Tak ke, KaKk U IMpHU
npoxoje (GOTOHA-BOJHBI Y€pe3 CIUTUTTEDP (IETUTENb Jiyda) B HHTEPPEPOMETpP — TO €CTh ¢ pazOueHueM
€ro Ha JiBa Nojxy-(QOoTOoHa ¥ KOHJIEHCAIIMH BIOCIEACTBUN HA OJTHOM M3 1eTeKTopoB — A uiu B. Ilpu stom
B «COOpaHHOM BH[E» K BBIXOJHOMY JEIMTEII0 MPUXOAUT B CpPEAHEM KaxAbli BTOpOH (OTOH,
[IOCKOJIbKY MEPEKPHITHE OJAHOTO U3 IyTel BBI3bIBAET «cOOPKY» (POTOHA JINOO BO BTOPOM KaHaje, J10o
Ha npensTcTBud. HanpoTus, «ecian 06a mMapuipyra OTKpBITHI, TO (POTOH KaKUM-TO 00pa3oM «3HaeT»,
YTO TOMNaJaHue B JIeTeKTOp B He paspelmaercsi, 1 MO3TOMY OH BBIHYXKJEH CJ€A0BaTh Cpa3y MO JABYM
MapIlpyTam», BCIEACTBHE YE€ro K BBIXOAHOMY JEIMTENI0 INPUXOJAAT JABa MOJYy-(GOTOHA, KOTOpbIE U
UHTEp(EepUpYIOT Ha JeIuTeNe, nomnajas Jnbo Ha aerekTop A, nubo Ha fnetekTop B.

JKcIepUMeHT Ha ABYX mieqasx. [lomangas Ha menu, GOTOH — «HU BOJIHA, HU YaCTULA» KaK U
BBIIIE JIEJIUTCS Ha JIBE YacTH, Ha JABa mnoiy-¢portoHa. [Ipoxoas uepe3 mienu, M0JIy-(hOTOHBI
UHTEPPEPUPYIOT TPATUIIMOHHO KaK BOJIHBI, 1aBas COOTBETCTBYIOIIHE MTOJIOCHI HA IKPAHE.

Korpa onna u3 mieneit 3akpbiTa (Ha BBIXOJE), TO MOJY-(POTOHBI TAK K€ «KOHACHCUPYIOTCS» Ha
OJIHOM M3 HHUX II0 3aKOHaM KBaHTOBOM BepOsATHOCTU. To eCcTh POTOH MOXKET «cOoOpaThCs» B 1IEJI0E KaK Ha
3ariylike — Ha MepBOM MOJy-(hDOTOHE, TaK U B MECTE€ HAXOKJIEHHUSI BTOPOro MOJy-(hOTOHA B TOT MOMEHT,
KOT/Ia MEePBbI KOCHYJICS 3TOW 3ariaymku. [Ipu 3ToM nanpHeiliee IBUKEHUE «CKOHICHCUPOBABIIUNC)
(OTOH IPOJOIKAET TPAIUIMOHHBIM /1151 KBAHTOBOW BOJIHBI-POTOHY 00pa3oM.

SIBiieHue OT/10:KeHHOro BbIOOpa. Kak u B mpenplaylieM MpuMepe MoJy-(OTOHBI MPOXOJAAT
yepe3 uienu. MHTepdepeHnns mpoucxoauT TOYHO Tak xe. Ecim ke mocie mpoxXoKAeHus Momy-
¢dboToHaMU 1IeNel MOJMEHUTh PETUCTPATOp (dKpaH WM OKYJSApPHI), A 10JIy-(DOTOHOB HHUYETO
0COOEHHOTO He mnpou3oinér. Ecim Ha myT y HHMX BCTPETUTCS O3KpaH — OHHM HMHTEphEepHUpYIOT,
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«coOMparoTCs» B OJIMH B COOTBETCTBYIOLIEH TOUKE MpocTpaHCTBa (3kpaHa). Eciu BerpeTures okynsp,
TO II0 3aKOHaM KBAaHTOBOW BEPOSITHOCTHU NMOJTY-(POTOHBI «COOEpYTCs» B LIE€IbIH (OTOH HA OJHOM U3 HUX.
KBanTOBOI BEpOATHOCTH O€3pazinyHO, Ha KAaKOM HU3 IMOIY-(OTOHOB «CKOHJIEHCHpPOBATh» (POTOH B
uenoe. B okynspe Mbl 1eHCTBUTENBHO Oy€M TOYHO BUIETh, YTO (POTOH MPOIIEN Yepe3 ONpeaeIEHHYIO
IEJIb.

3anyranHocTh. KBaHTOBbIE YacTHUIIBI — BOJIHBI B MOMEHT B3aUMOJEHCTBUS U IMOCIEAYIOLIETO
pasaesieHus, HalpuMep, COXPaHSIOT CBOI «IIApHOCTb». JlpyrumMu cjoBamMu Kaxjaas M3 4YacTHUIl
«paszjieraercs» OJHOBPEMEHHO IO JIBYM HaIpaBiICHUSMU B BUIE MojydyacTul. To ecTb, JABE
MOJIy4acCTHUI[bl — IIOJOBHHA IEPBOI YacTULbI M IOJIOBUHA BTOPOM YaCTUIBI — YHAJISIOTCS B OJIHY
CTOpPOHY, a JBE ApPYyrue MOJOBHHKH — B Jpyryro. B MOMeHT koJijarnica BEKTOpa COCTOSIHUSA KaXkaas U3
MOJIyYaCTHI] «CXJIOTBIBAETCSA», KaXK/lasi Ha «CBOEW» CTOPOHE, MTHOBEHHO, HE3aBUCHUMO OT PacCTOSHUS
Mexay yactuiamu. CoryiacHO IpaBuiIaM KBAHTOBBIX BBIYMCIICHHN, MOYKHO IMPOU3BECTH B Cilyyae C
¢boTOHaMU TOBOPOT MOJSpU3ALMK OJHOM M3 yacTHll Oe3 Kojulanca BekTopa coctostHus. [Ipu atom
JOJKEH MPOU30MTH IMOBOPOT B3aUMHBIX HANpaBICHUM MNOJSpPU3ALUU 3allyTaHHBIX ()OTOHOB: IPHU
KOJUIaIlCe yroJl MeXAy MX MoJisipu3alued yxe He OyIeT KpaTHbIM mnpsamoMy. Ho 3To Takke MOKHO
00BSCHUTH, HAIIPUMEP, HEPABHOIIPABUEM IIOJIOBHHOK.

®antactuyHo? besymuno? Henayuno? Bumumo, Ttak. bomee Toro, 3tM 0OBSICHEHUS SBHO
MIPOTUBOPEYAT TEM OSKCIIEPUMEHTaM, B KOTOPBIX KBAHTOBBIE YACTHIIbI IMPOSIBIAIOT ceOs MMEHHO Kak
KBaHTbI, HApUMEp, YIIpyrue CToJKHOBeHUs. Ho TakoBa 1ieHa cTpeMIleHUs MPUAEPKUBATHCS JOTUKU U
3npaBoro cmeicia. Kak BuauM, nHTEppepeHus He MoANAETCsl ITOMY, OHA MPOTUBOPEUUT U JIOTHKE U
3/[paBOMY CMBICIIy B HECOU3MEPUMO OOJIbLIEH CTENEeHH, YeM BCE PACCMOTPEHHbIE 3/1E€Ch SIBJICHUS.
«CepJlie KBaHTOBOM MEXaHUKW», KBUHTICCEHLIMS MPHUHIMIA KBAHTOBOM CYNEPHO3ULMU SBISETCS
Hepa3pelmuMoil 3aragkoi. A y4yuTbIBas, 4TO HHTEepdEepeHuUs (aKTUUECKH SBISETCS 0a30BbIM
MIPUHIIUIIOM, B TOM WJIM HHOM CTENEHU COJAEPKAIMMCSI BO MHOTMX KBAHTOBO-MEXaHMUECKUX BbIKJIAIKaX,
OHa sIBJIsIeTCs a0CypaoM, Hepasrananuoi I naenoin 3azaokon @usuxku Keanmos.

HNPUJIIOXEHUA

[Tockonpky TIpy aHaJIM3e 3araJiok HAyKW MbI OyJIeM HCTOJb30BaTh TaKue 0A30BbIE TIOHITHS Kak
JIOTHKA, MapaZioKc, MpOoTUBOpeune, adbCypa, 3ApaBblii CMBICH, TO CIEAYET ONPENENIUTh, KaK Mbl OyaeM
TPAKTOBATH 3TU IIOHATHA.

(DopMaJ'leafl JOIHKa

OCHOBHBIM HMHCTPYMEHTOM aHajli3a Mbl BbIOMpaeMm anmapar (GopManbHON JIOTMKH, KOTOpas
SBJIIETCS OCHOBOM BCEX JIPYTUX KJIACCOB JIOTHK TaK K€, KaKk OMHapHOE MCUUCIIEHUE SIBIISIETCS] OCHOBOM
BCEX MCUUCIEHHUH (C APYrMMH OCHOBAaHHUSAMU). DTO JIOTMKA CAaMOIO HHUYKHErO YpOBHS, MPOIIE KOTOPOMH
HEBO3MOXKHO TOMBICIMTH HUYero Oosiee. Bee paccykneHus M JIorMueckrue MOCTPOCHUS, B KOHEYHOM
cuéTe, OCHOBBLIBAIOTCS HA 3TOM 0a30BOM, OCHOBHOM JIOTHKE, CBOJATCS K Hel. OTCcrona Hen30eKeH BBIBOJ,
YTO JIOOBIE pacCyXkJeHUsl (MOCTPOEHUS) B CBOCH OCHOBE HE JOJDKHBI MPOTHBOPEYUTH (POpMaTbHOMN
noruke. Jloruka 3to:

1. Hayxka 006 oOmux 3akoHax pa3BUTHS 0ObEKTUBHOTO MHUPA U MTO3HAHMUSL.

2. Pa3yMHOCTB, IPaBUJIBHOCTh YMO3AKIFOUEHUN.

3. BHyTpeHH:S 3aKOHOMEPHOCTb.
(TonkoBsIi CI0BAph PYCCKOTO SI3bIKA
VYmaxkoBa,http://slovari.yandex.ru/dict/ushakov/article/ushakov/12/us208212.htm)

Jloruka - «HOpMaTuBHas Hayka o (opMax U IpUeMax HHTEUIEKTyaJlbHON I[03HAaBaTEIbHOU
NEeSITEIbHOCTH, OCYLIECTBISIEMOM C MOMOIIBIO s3bIKa. CrHenuduKka 102uyecKux 3aKoH08 3aKII0YaeTcs
B TOM, 4YTO OHM HPEJCTaBJISIIOT COOOM BbICKA3bIBaHUS, HWCTUHHBIE HCKIIOYUTEIBHO B CHIy CBOEH
norudyeckoil Gopmbl. MHBIMU cioBamu, sornyeckas (opMa TakUX BBICKa3bIBaHUM 00yCiaBiIMBaeT
UX UCTUHHOCTH 0€30THOCUTENIHHO KOHKPETH3AIMH COACPKAHUM X HEJOTUYECKUX TEPMUHOBY.
(Bacrokos B., Dunuknonenus «Kpyrocser»,
http://slovari.yandex.ru/dict/krugosvet/article/b/bf/1010920.htm)
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Cpemn nmorWdyeckux TeOopuil Hac OymeT O0COOEHHO HHTEPECOBATh HEKIACCUYECKds JOSUKA -
K68aHmMosas JOTHKA, PEIIoararomias HapyleHne 3aKOHOB KJIIACCHYECKOW JIOTUKA B MEKPOMHPE.

B omnpenenénHoil cremeHu Mbl OyAeM ONMPAThCS HA JUAIEKTHUECKYIO JIOTHKY, JIOTHKY
«IIPOTUBOPEUUINN:

«/Inanextuueckas J0TuKa — 3T0 Qunocoghus, meopus ucmunsl (ACTHHBI-TIpOLIEcca, 1o ['erento),
TOrga Kak JOpYruc <«JIOTUKW) - CHCHHaﬂBHBII)’I HHCTPYMCHT (bl/IKCZlIII/H/I U BOIUIOIICHUA PE3YIbTATOB
no3HaHus. VHCTpyMEHT OoueHb HYXHBIH (CKakeM, 0e3 Oomopbl Ha MaTEeMaTHKO-JOIMYECKHE MpaBuiia
WCYMCIICHUS! BBICKAa3bIBaHMM HE 3apaboTaeT HU OJIHA KOMIIBIOTEpPHAs Iporpamma), HO BCE-Takd —
CITeLIMaTbHBIN.

Takas mormka HU3y4acT 3aKOHbI BO3HUKHOBCHUSA W Ppa3BUTHUA W3 CIAUHOI0O HWCTOYHHUKA
Pa3INYHBbIX, HOpOI)’I JIMIICHHBIX HC TOJBKO BHCITHETIO CXOACTBA, HO U IMPOTHBOPCYNBBIX sBiaeHnit. bonee
TOTO, JUIS TUAJIEKTUIECKOH JIOTUKU npomugopedue 3aJI05KEHO Y)KE B CAMOM UCTOYHHKE TIPOUCXOKICHHS
aBieHud. B otinume oT (opmanbHON JOrMKHM, Hajararolled 3amper Ha MoJ00HOE B BUJE «3aKOHA
UCKJIIIOYEHHOTO TpeTbero» (uiaum A wnu He-A - fertium non datur: Tperbero He naHo). Ho uro
T0JIeNIaeIb, €CIIA CBET YK€ B CBOEM OCHOBAHHHU — CBET KaK «HCTHHA» - IPEJCTABISET cO00I 1 BOJHY, U
qacTUIly (KOPITYCKYJy), «pa3lelIuTh» Ha KOTOpPBIE €ro HEBO3MOXXHO JaXe B YCIOBHAX CaMOTO
M30IIPEHHOTO JJa00PATOPHOTO IKCIIEPUMEHTA?»

(Kynpsiues B., Uto Takoe auanexktudeckas oruka? http://www.tovievich.ru/book/8/340/1.htm)

3apaBblii cMBbIC]T

B apucrtoreneBckoM 3HAYEHMM 3TOTO CJIOBA — CIOCOOHOCTh MOCTUTaTh CBOWCTBA OOBEKTa
MIOCPEJICTBOM HCIIOJIb30BAHUS JPYTUX YYBCTB.

VOexneHus, MHEHUS, MPaKTUYECKOE I[OHMMaHWE BelIei, CBOICTBEHHbIE '"cpeaHemy
YeJIOBEKY'".

PasroBopHoe: xopoiiee, apryMeHTUPOBAHHOE CYXKJICHHUE.

[IpuOnu3uTenbHBIH CHUHOHUM JIOTUYECKOTO MbIIUIeHUS. llepBOHa4yanbHO 31paBbId CMBICI
paccMaTpuBajcsi Kak COCTaBHAas 4YacThb YMCTBEHHOW CIIOCOOHOCTH, (YHKIMOHUPYIOLIEH 4YHUCTO
paloHaIbHBIM 00pa3oM.

(Oxcdopackuii ToaKOBBIHN ciioBapk mo ncuxosoruu /Ilog pen. A.Pe6epa, 2002 r.,
http://vocabulary.ru/dictionary/487/word/%C7%C4%D0%C0%C2%DB%C9+%D1%CC%DB%D1%C
B)

31ech MBI paccMaTpUBAEM 3JIPaBBIA CMBICT HMCKIIOYUTEIHHO KaK COOTBETCTBHE SIBJICHHIA
dhopmanbHOI JIOTHKE. JIUITh MpOTHBOpEUNE JIOTUKE B TIOCTPOCHUSX MOKET CIYKUTh OCHOBAHHEM IS
MPU3HAHUS OITMOOYHOCTH, HE3aBEPIIEHHOCTH BBHIBOJOB WK uX abcypanoctu. Kak ckazan FO.Ckisipos,
o0BsCHEHHE PCaIbHBIM (i)aKTaM HY>KHO HCKaTb C NIOMOLIBIO JIOTMKHW W 3JpaBOro CMbICJIA, KAKUMHU OBl
CTpaHHBIMH, HCIIPUBBIYHBIMH U «HCHAYYHBIMH> HH Ka3aJIUCb HA HepBBIfI B3rJs1 1 9TU 00BsACHEHUS.

[Ipu ananm3e MbI OnMpaeMcsi Ha HAYYHBIM METO/I, KAKOBBIM CUATAEM METOJ] IPOO M OIIHOOK.
(Cepebpsinbiii AWM., Hayunpli wMeToq u  OIIMOKH, [Ipupoma, Ne 3, 1997 r.,
http://vivovoco.rsl.ru/VV/PAPERS/NATURE/VV_SC2 W.HTM )

[Ipu sToM MBI 0THaéM cebe OTUET, YTO HayKa caMa 1Mo ce0e OCHOBaHa Ha BEpe:

«0 CYTH, JI000€ 3HAHUWE OCHOBBIBA€TCS HA BEpe B MCXOJHBIE MPEANOJIOKEHUS (KOTOpbIe
OepyTcs anpuopH, Yepe3 UHTYULIMIO U KOTOPbIE HEBO3MOKHO PallMOHAIBHO MPSMO U CTPOTO JI0Ka3aTh),
- B YaCTHOCTH, B CJIEIYIOLIHE:

(1) HalI pa3yM MOJKET MOCTUTaTh PEAIbHOCTbD,

(11) HaIIM YyBCTBA OTPaKaIOT PEAIbHOCTb,

(111) 3aKOHBI JIOTHUKU.

(B.C.OnbxoBckuii B.C., Kak cooTHOCSTCSI MOCTYJIaThl BEPhI 3BOIIOIMOHU3MA U KpEealMOHU3Ma MEXKY
co00i1 ¢ COBpeMEHHbIMHU Hay4YHBIMH JJaHHBIMHU, http://www.scienceandapologetics.org/text/91.htm)
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«To, 4TO HayKa OCHOBaHa Ha Bepe, KOTOPAsi KAUECTBEHHO HE OTIMYACTCS OT BEPHI PEIMTHO3HOM,
IMPHU3HAKOT U CaAMH YYCHEBIC).
(CoBpemeHnHas Hayka U Bepa, http://www.vyasa.ru/philosophy/vedicculture/?1d=82)

AnpOepTy OWHINTEHHY NPUIKHCHIBAIOT TAKOE OINPEICICHHE 3/IpaBOT0 CMbICTA: «3ApaBbli
CMBICTI €CTh HA0OP NMpeayOeKIeHH M, KOTOPbIN Mbl IPUOOPETAEM 0 JOCTUKEHUHU BOCEMHALATH JIET).
(http://www.marketer.ru/node/1098). Ot cebst mo 3tomy noBoay mo6aBum: He oTBeprait 3apaBblit
CMBICJT — MHA4Y€ OH MOXET OTKa3aTh Teoe.

IIporuBopeune

«B ¢opmanbHOl joruke - mapa MpPOTUBOPEYAIIMX JPYT JIPYry CYKJIEHUH, T. €. CYXKJIEHUH,
KaXJJ0€ U3 KOTOPBIX SIBJISETCS OTpHUllaHueM Jpyroro. IIpoTuBopeunem Ha3bIBaeTcsl Takxke caMm (QaxT
MOSIBJICHUS] TaKOM MHapbl CY)XJIEHUN B XOJ€ KaKoro-iubo pacCyXJEeHUsS WM B paMKaxX Kako-mu0o
HAay4YHOU TEOPHUUY.

(bospas coBerckast sHUUKIONE U, PyOprKoH,
http://slovari.yandex.ru/dict/bse/article/00063/38600.htm)

«MpICIIP WM TIOJIOKEGHHWE, HECOBMECTHMOE C JPYrHUM, OIpOBEpraroiiee JApyroe,
HECOINIaCOBAHHOCTD B MBICJIAX, BBICKA3bIBAHUAX W IIOCTYIIKAX, HAPYIICHUEC JIOTUKU WUJIU ITPABABD).
(TonkoBBIii c10Baph PYCCKOTO SI3bIKa YIIAKOBA,
http://slovari.yandex.ru/dict/ushakov/article/ushakov/16-4/us3102504.htm)

«JIOTUYECKasi CUTYyalHsl OTHOBPEMEHHON UCTUHHOCTHU JIBYX B3aMMOUCKIIIOYAIOIIMX ONPEICICHUN UIn
BBICKa3bIBAHUH (CyXKIeHMI) 00 0HOM U TOM k€. B dopmanbHON JIOTHKEe NPOTUBOPEUHE CUUTAETCS
HEJOMYCTUMBIM COTJIACHO 3aKOHY IPOTUBOPEUUSI.

(http://ru.wikipedia.org/wiki/IIpoTuBopeune)

IMapanokc

«l) MHeHHWe, CyXICHHE, YMO3AKIIYCHHE, PE3KO pacxojsimieecs C OOIETPUHSTHIM,
MIPOTUBOPEYAIIEE «3APaBOMY CMBICIY» (MHOT/A JIMILb HA TEPBbIN B3IIIAN);

2) HEOX)KUJJAHHOE SIBJIEHUE, COOBITHE, HE COOTBETCTBYIOIIEE IPUBBIYHBIM IIPE/ICTABICHUSIM;

3) B JIOTMKE - MPOTHUBOpPEYME, BO3ZHUKAIOLIEE IPU BCIKOM OTKIOHEHHMM OT HWCTHHBL
[IpoTuBOpEUNE CHHOHUMUYHO TEPMUHY "aHTUHOMUSA" - IPOTUBOPEUNE B 3aKOHE - TaK HA3bIBAIOT J1I000€
paccyxeHue, JoKa3blBarollee Kak HCTHHHOCTb T€3KCAa, TaK U UCTUHHOCTh €r0 OTPULIaHUS.

Hepenko mapagokc BO3HUKAET, KOT/a JiBa B3aMMOUCKITIOYAIOIINX (IPOTHUBOPEYAINX) CYKICHUS
OKa3bIBAIOTCS B PABHOU CTEMEHU JI0KA3yEMbIMI.
(http://slovari.yandex.ru/dict/psychlex2/article/PS2/ps2-0279.htm)

[lockonbKky mapaZokcoM MPUHSATO CUYUTATh SBJICHHE, MPOTUBOpeYalee OOUIENPUHATHIM
B3IJIJ1aM, TO B TOM CMBICJIE€ MapaZoKC U MPOTUBOpeune cxoxu. OaHako Mbl Oy/ieM paccMaTpuBaTh UX
pasznensHO. [lapamokc — TO XOTSA W MPOTHUBOPEUHE, HO OH MOXKET OBITh OOBSICHEH JIOTHYECKH, OH
JOCTYIIEH 3]paBoMy cMbiciy. [IpoTtuBopeudne ke Mbl OyAeM paccMaTpuBaTh KaK HEpa3pelinMoe,
HEBO3MOXKHOE, a0CypHOE JOrMYeCKOe NOCTPOECHUE, HEOOBSICHUMOE C MO3ULIUHU 3JPaBOr0 CMBICIA.

B crarbe npou3BOAMTCS MOMCK TaKWX MPOTUBOPEYUIl, KOTOpbIE HE MPOCTO CIOXKHBI B
paspenieHnu, a I0CTUTaIOT YpoBHS adcypaa. X He To 4ToObI 0OBSICHUTH CIO0KHO, HO JJa)Ke TTOCTAaHOBKA
3a/lauM, ONMCAHHE CYTH MPOTUBOPEUUS CTAJIKUBAETCS C TpyAHOCTAMH. Kak OOBSICHUTH TO, YTO Aaxe
chopmynupoBath He ynaérca? Ha Hamn B3risg TakuM abCcyplioM SIBIISIETCS ABYXILEIEBON 3KCIIEPUMEHT
IOnra. Kak oGHapyxeHO, 00bSICHUTH NOBEJIEHUE KBAHTOBOW YaCTUIBI IPU MHTEpdEepeHINH €€ Ha ABYX
LIETSAX KpaHE CIO0XKHO.

Abcypa
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Hedro HenormuHoe, Heenoe, MpOTHBOPEYAIee 3PaBOMY CMBICITY.

L] A6cypI[HBIM CUHUTACTCAd BBIPAXKCHHUEC, KOTOPOC BHCHIHC HC ABJISACTCA IMPOTHUBOPCUYMBBIM, HO M3
KOTOPOI'o BCC-TaKh MOXKET OBLITH BBIBCJICHO IIPOTUBOPECYHC.

L] A6cypI[HOG BBICKAa3bIBAHWEC OCMBICJICHHO M B CHUITY cBOCH IMPOTUBOPCUUBOCTU ABJIACTCA JIOKHBIM.
Jlornueckuil 3aKOH NMPOTUBOPEUYNS TOBOPUT O HEIOIYCTUMOCTH OJHOBPEMEHHO YTBEPXKICHUS W
OTpHULIAHUS.

e AOcypaHoe BbICKa3blBaHHE MPEJCTAaBISIET COOOW MpsMOE HapylleHUuEe 3TOro 3akoHa. B joruke
paccMaTpuBarOTCs JoKaszarenbcTBa myreM reductio ad absurdum («mpuBeneHus K abCypay»): eciu
M3 HCKOTOPOI'O MOJOKCHUA BEIBOJUTCA IMTPOTUBOPEUNEC, TO 3TO IMMOJIOKCHUC ABJIACTCA JIOKHBIM.

(Buxunemus, http://ru.wikipedia.org/wiki/A6cypn)

VY rpekoB MoHsATHE a0Cypa 03HAYaI0 JOTHYECKHUIA TYITUK, TO €CTh MECTO, I/Ie PACCyXKICHUE
MIPUBOJIUT PACCYXKIAIONIETO K OUYEBUTHOMY MPOTHBOPEUHIO HITH, 00JIee TOTO, K SBHON OECCMBICITHUIIE H,
CIIEZIOBATEIILHO, TPEOYET MHOTO MBICTUTEIBHOTO IyTH. Takum 00pa3om, 1moja abcypaoM OHUMAIIOCh
OTPULAHUEC HCHTPAJIbHOI'O KOMIIOHCHTA PAllMOHAJIBHOCTH — JIOTUKH.
(http://www.ec-dejavu.net/a/Absurd.html)
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The main mystery of physics quants
Putenikhin P.V.
mS5(@mail.ru
Abstract

The greatest, even the main mystery of physics is to experiment Jung for interference (double-slit
experiment). Not possibly explain it, if to suppose the photon is a particle. But recognition of photon
wave properties also does not allow non-contradictory to explain the interference pattern. On the one
hand, the photon always leaves point on the photo-plate, which is incompatible with the wave nature of
the photon. On the other hand, the photon in fact simultaneously passes through both slits, what is
incompatible with his corpuscular nature. Many of the physical and scientific mysteries are extremely
complicated as in the description, and in the arrangement of the experiment, but allow for an
explanation, not contrary to logic and common sense. Experiment with the interference, on the contrary,
is extremely simple in execution, however their impossible to explain. All the technical characteristics of
the installation are simple in description (the source of photons, the interference grating, principles of
phenomena and even mathematical calculation results), but a logical explanation, with position common
sense, the linking them all in a single whole is impossible.
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