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B. MakapoBckuii. «B3rism Ha MUpo3IaHue»

BBenenne

YestoBeueCcTBO BO BCE SMOXH CYIIECTBOBAHMS BCETa MHTEPECOBAIN MPOOIEMBl YCTPOWCTBA
MUpO3JaHus. MI3BeCTHBI JBa OAX0A K PELIEHUIO 3TOTO BONPOCA: HAYYHBIN Y PEJIMTUO3HO-MUACTAYE-
ckuid. MucTrueckuil moaxos MMeeT Oosiee ITyOOKYI0 NCTOPUIO pa3BUTHS M TIPHCYII B OONbIIEH Mepe
BOCTOYHOM KyJbType. HayuHblil mogxon Oosblie XapakTepeH JUlsl 3anaqHoi nMBHIM3aimu. [ taBHoe
OTVIMYME HAYYHOTO U PEJIMTMO3HO-MUCTUYECKOTO MTOAXOI0B K BOIIPOCAM YCTPOWCTBA M IPOUCXOXKIE-
HUS1 MUPO3/IaHU COCTOUT B TOM, KaK UJET ITPOLIECC MTO3HAHUSA — «CBEPXY BHU3» WIN «CHU3Y BBEPX»,
OT ITPAYMHBI K CJIEAICTBUIO W OT CJIEICTBUSA K IPUYMHE. PEIMIMO3HO-MUCTUYECKUI TIOIXOA UCXOOUT
13 TIO3HaHMS NEPBONPUYMHBI ITPOMCXOKAEHUSA MAPO3IaHNS U €r0 MOCIEAYIOIIEr0 pa3BUTHSA, HA30-
BEM 3TO METOIOM «CBEpXy-BHU3». Hayka ucxoaut u3 HaOmoeHu s SIBJISHUI PUPO/IbI, UCCIIEIOBAHUS
CBOWICTB IO3HaBaeMbIX Bemleil. OHa MOCTENEeHHO paclIMpsieT KPYr CBOMX OTKPBITUH M UX 00001IIe-
HUH, CTapasch MPOABUHYTHCSA IIPU 3TOM B CTOPOHY IO3HAHUSA MTPOLECCOB BO3HUKHOBEHUS U Pa3BU-
TS Mupa. [IBUTasACh TAKMM 00pa3oOM «CHU3Y-BBEpX», O(UIMAIbHAS HAyKa KATETOPUYECKU HE TIPU-
HUMAET BO33PEHUS IIPUBEPKEHIIEB PEJTMTMO3HO-MUCTUYECKOTO MOAX0AA, B TO BPEMs KaK IOCJIEJHNE
MIPUBETCTBYIOT IOCTUXKEHUSI HAyKH, IPU3HABast UX OOJIBIIYIO IPAKTUYECKYIO TOJIb3Y.

P. ®eiinman B cBoer kHure «Xapakrep Pusndyecknx 3aKkOHOB» 3asBWIL: «CeroaHs Halm (pru3n-
YEeCKHe TEOPHUHU, 3aKOHBI (PU3MKM — MHOXKECTBO PAa3pO3HEHHBIX yacTell U OOpPBIBKOB, ILUIOXO COYe-
TaloIMXCA Opyr ¢ ApyroMm. Pusuka eime He NMpeBpaTWIach B €IMHYI0O KOHCTPYKLMIO, Ile Kaxjas
4yacTh — Ha cBOeM MecrTe. [1oka 4To Mbl IMEEM MHOXKECTBO AETaJIEU, KOTOPBIE TPYAHO MOIOrHATH APYT
K Apyry». Jlajee OH oTMevaeT: «/jIs1 HaC Ba)KHEEe BCETrO MOHATh BHYTPEHHEE CTPYKTYPHOE €AMHCTBO
Mupa». U emie nodasisier: «Hu noHnMaHve npupojis! 31a, 100pa U HaJIeK Ibl, HY TIOHUMaHUEe OCHOB-
HBIX 3aKOHOB B OTIEJBHOCTH HE MOTYT 0OeCIeunTh ITyOOKOro moHMMaHus mupa. Ilostomy Hepa-
3yMHO, KOTIa T€, KTO U3y4aeT MUP Ha OJHOM KOHLIE UEPAPXUUYECKOH JIECTHULIBI, O€3 I0JKHOrO yBa-
’KEHMS OTHOCATCA K TEM, KTO JIEJIA€T TO HA IPYTOM KOHLIE».

Hame nenblo ABIsSeTCA U3J10KEHUE HOBOM TMITOTE3BI, KACAIOIIENCS 3apOXKICHUSA U Pa3BUTHUA
MUPO3JaHHUsl, pacCMAaTPUBAIOLIEN BCE MPOLECCH MUPO3aHUS C €IUHBIX MMO3ULMHA U €JUHOU METO-
JOJIOTVH, YYATBHIBAOIIMAX U HAYYHBIA M PEIMTMO3HO-MUACTUYECKUM NOAXoAbl. OCHOBHBIM acClIEKTOM
npu (pOPMUPOBAHUM THITOTE3bI ObUT PETMIMO3HO-MUCTUYECKUI B3IJIsA] HA MUPO3/IaHKe, TIOYEPITHY-
TBIN TIPY YTEHUH 330TEPUUECKON U PEJIMTUO3HOM JIUTEpaTyphl. [Jpyrumu, He MeHee BaKHbIMHU, acTIeK-
TaMu ObLIM MaTeMaTu4ecKoe MOoHATHe NpeoOpa3oBaHus Pypbe, Teopus (PUIBTPALMKA U COBPEMEH-
HbIe IOHATHUS U POBOI 00paOOTKH CUTHAJIOB, KOTOPOI aBTOP yBJIEKaJICs psif jieT. U3 oObequHeHuns
9TUX PEJUTMO3HO-MUCTUYECKMX B3IVIAJOB U HAYyUYHbBIX MOHATUN PONWINACH U3JIaracéMble HAKE IMIIO-
TE3bl CYILIECTBOBaHNS MUPO3/1aHus. Takke 31eCh BHICKa3aHbl HEKOTOPBIE TUIIOTE3bI BTOPOTO NOPSIKA,
KaCAIOIIMECS OTAENBHBIX IOHATUHI U 3AKOHOB COBPEMEHHOU (PU3HUKH. BO3MOXKHO, BbICKa3aHHBIE HUKE
TUIIOTE3BI IOMOTYT IOHATh BHYTPEHHEE CTPYKTYPHOE €AMHCTBO MUPa, 0 KOTOpoM rosopui P. ®ei-
HMaH. [laHHas MmyOnuKanus He sIBJIsIeTCs HAyYHBIM TPY/IOM, HEe COIEPKUT MaTeMaTUIECKIX BHIBOJOB
1 (popMyJI, a MPOCTO U3JIAraeT OAMH U3 BOZMOXKHBIX B3IVIAJOB HA YCTPOWCTBO MUpa. 3/1€Ch HET U CChI-
JIOK Ha JIUTEPaTypy, T. K. JaHHAs MyOIMKAIHsI €CTh IPOCTO IO MHOTOJIETHHUX «Pa3ayMUI Ha TEMY».
I'ne 1 4TO OBLIO BEIYMTAHO, YK€ YACTUYHO CTEPJIOCh U3 MaMATH, HO MOYTH BCE MOCTPOEHO HA 4ykKUX
MBICJISIX,, IPOCTO IEPEOCMBICIIEHHBIX. OCHOBOIIOIAramuiee BIMsAHNE Ha (POPMUPOBAHKE U3JIaraeéMoro
«B3IVIS1Ja HA MAPO3/IaHKE» OKa3asio uteHue « TaitHou nokTpuHsl» E. I1. BraBarckoi u kaur «Kusou
stuku» E. U. Pepux.

Xody Bblpa3uTh OnarogapHOCTh cBoeMy Jpyry B. A. Ilogakc€HOBY 3a MposIBJIEHHBINA MHTEpPEC
K HallMCaHMIO 3TOM KHUTU U JPYKECKYIO MOAJEPKKY.
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Havana mupo3aanust

B ocHoBe Harteli ruroTesbl JIeKUT MPEICTABIEHHE BOCTOUHBIX MUCTUKOB U 930TEPUKOB O Mep-
BOIIPUYMHE BCETo CyIero — AGcommote. AGCOMIOT 3TO BeYHas HEM3MEHHas! IepBOOCHOBA MUpa, Tiep-
BoHauasio Bcero CyIiero, KOTOpoe MBICIUTCS €MHBIM, BCEOOIMM, Oe3HAYaTbHBIM, OCCKOHEUHBIM
Y TIPOTUBOCTOUT BCSIKOMY OTHOCUTEJIBHOMY M 00YCJIOBJIEHHOMY BhITHIO. AGCOMIOT 3TO0 « To, umo ecmw
Hu Mamepus, nu /Jyx, ecmo TO — Bbecnpuuunnas [IPHYUHA /Jyxa u Mamepuu, xomopsie cymuo
Ipuuuna Kocmoca. U TO mwt nazvisaem EJUHOIO KU3HDBIO». «Bce, umo umeem Ovumue, ucxo-
oum om ABCOJIFOTA, komopwlii, 6 cuay 00H020 3mozo onpedenerust, cmoum, kax Oona u Eounas
Peanvrhocms — caedosamenvho éce, uysicooe smomy Abconomy, 3apoxrcoaroulemy U NPUUUHHoOMY Ine-
MeHMY, HECOMHEHHO, 00AHCHO Obimb Hamosueri». «[lapabpaman, Eounas Peanavhocms, Abconrom,
ecmo oonacme Abconommuoezo Coznanus,, mo ecmo, ma CyugHocms, KOMopask 6He 8CIKO20 OMHOULe-
HUSL K YCAOBHOMY CYUECMBOBAHUIO, YCAOBHBIM CUMBONOM KOMOPOU S16AS€MCS COZHAMENbHOE CYule-
cmeosanue» (TaitHas nokTpuHa, E. I1. braBarckasn).

006 AoGcomoTe, COrIACHO APEBHUM 930TEPUYECKUM 3HAHUSIM, Mbl HE MOXKEM CKa3aTh HUYETO
OINPE/IETIEHHOTO, TAK KAK OH OT HAC CKPbIT Malel, MJUTIO3UEN, B KAYECTBE KOTOPOW BBICTYIIAET MaTe-
pusi. MBI TOJIBKO MOEM TMPEroIoKUTh, YTO OH 00NIajaeT CO3HAHUEM UM 3TO CO3HAHME BCEMOTYIIIE.
MbI He MOXkeM TakKe CKa3aTh HAYEro OIpeJesIeHHOrO O TOM, UTO MpeACTaBiseT coOOi CO3HAHME
AobcomoTa. Mbl MOXEM CYJUTh O HEM TOJIBKO IO aHAJIOTUU CO CBOUM COOCTBEHHBIM CO3HAHHEM, KOTO-
poe 001a1aeT TAKMMHU CBOMCTBAMHU KaK, HAIIpUMep, BOOOpakeHUe, UHTYULIM I, BO3MOKHOCTD JIOTUYe-
CKOTO MBIIUIEHUS U JP., XOTS M O HAX HE MOXKEM CKa3aTh HUYero TBepaoro. CornacHo MUCTUYECKUM
BO33pEHUSIM AOCOIIOT SIBJISIETCS €OUHCIBEHHOIL PeabHOCIbIO, 8Ce 0CMANbHOE —MAtisl, UANI0-
3us. [IpUMUTUBHBIM aHAJIOTOM 3TOM IMIOOATBHON WILTIO3UU MATEPUH, 32 KOTOPOW CKPBIBAETCS CO3HA-
HUe AOCOImoTa, BJseTCs HaOMONeHUe 3a BHICTYIUIEHHEM (hOKYCHHMKA-WLTIO3UOHHUCTA. MBI BUIUM
BOIUIOIIEHUE (POKYCa, KAK 3ailla U3BJIEKAIOT U3 IIUIAINbI, ¥ HE MOXKEM MOHATb, OTKY/AA OH TaM B3s1JICS.
PeanbHOCTh TPOMCXOASAIIETO HE BBI3BIBAET Y HAC COMHEHM:A. 3a 3TUM MaTepUaJIbHBIM SIBJIEHHUEM
CKpbIBaeTcs paboTa co3HaHUs (hOKyCHUKA. BocTouHast My/IpoCTh, HACKOJILKO HaM U3BECTHO, HE 00b-
SICHSIET, KaKuM 00pa3oM oOpa3yeTcsl 3Ta WLTIO3MS, 32 KOTOpOil ckpbiBaeTcss AGcomort. [Ipeanaraem
TUTIOTE3Y, KOTOpasi JejiaeT MOMbITKY J1aTh BO3MOKHOE 0ObsICHEHHE.

Tenepb npeacTaBum cede, YTo AGCOMIOT «KOTIIA-TO» 8000pA3U B CBOEM MOTYUEM CO3HAHHMU
0eCKOHEYHOe MHOTOMEpPHOE MPOCTPAHCTBO C OOJIBIIMM YUCIOM M3MEPEHMIl: N-MEpPHOE MPOCTpaH-
CTBO. YesoBeK, BCIEACTBUE OIPAaHMYEHHOCTH BO3MOXKHOCTEN CBOEr0 CO3HaHMS M CBOMX OPraHOB
BOCIIPUSATHS, CIIOCOOEH CO3/1aBaTh B CBOEM BOOOPaKEHHH TOJBKO 0Opa3bl OMHOMEPHOTO, IBYMEp-
HOTO ¥ TPEXMEPHOro npoctpancTB. Ho Moryyemy co3HaHuio AOGCOMIOTa MOJBIACTHBl MHOTOMEPHbIE
00pa3bl BRICIIKX U3MepeHnii. HecMOTpsi Ha orpaHHMUYeHHBIE BO3MOKHOCTH Y€JIOBEYECKOTO CO3HAHUSI,
MaTeMaTuKU pa3padoTaivd aHATUTUYECKHE METObl MPEJCTaBIeHUs] MHOTOMEPHBIX MPOCTPAHCTB,
BEPOSITHO, MJIO COOTBETCTBYIOIIETO MHOTOMEPHBIM OOpa3HBIM IpECTaBICHUSAM CO3HaHUS AOCO-
JIOTa, HO, TEM HE MeHee, — pa3paboTaiu.

Hanee mpencraBum cede, 4TO B STOM BOOOpakaeMOM N-MEPHOM ITPOCTpaHCTBE AOCOIIOT BOOO-
pasuil JIBa OIMHAKOBBIX MO MOIIHOCTU M MPOTHUBOMOJIOKHBIX MO 3HAKY N-MEpHBIX OENbIX IIyma.
Bebiii 11yM, Kak U3BECTHO, MPECTABIISAET COOOM CILIONIHOM CIIEKTp KosieOGaHuH (BUOpaliuii), ¢ 4acTo-
TaMU, U3MEHSTIONIMMUCS OT HYJIS 10 OECKOHEYHOCTU. Beltblil yM XapakTepusyeTcsi TeM, YTO MOIII-
HOCTH KOJIcOAHUI BCEX COCTABJISIONIMX CIIEKTPa OIMHAKOBBI, HATIPHMED, PaBHBI enuHuUIle. [1py sTOM
MHOTOMEPHBII CHIEKTP KOJeOaHU MOKHO MPEACTABIATh KaK COBOKYITHOCTb OJJHOMEPHBIX CIIEKTPOB
OTHOCHUTEJIbHO KaKJIOrO U3 M3MepeHuil. Takoi MHOrOMEpHBIH OeJIbli ITyM OOBIYHO Ha3bIBAETCS XAO-
com. JIBa OJIMHAKOBBIX IO MOIIHOCTA MHOTOMEPHBIX CIIEKTPa OTJIMYAIOTCS TEM, UTO KOIeOaHHsI BceX
YacTOT OJHOTO CIIEKTpa MPOTUBOMOJIOXHBI 1O (ha3e COOTBETCTBYIONIMM KOJIEOAHUSM JIPYTOro Crek-
Tpa. HazoBeM koneGaHusi OAHOTO CHEKTPA HOA0HCUMENbHBIMU U 0003HAYMM UX 3HAKOM 1.170C, & KOJie-
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OaHMsT BTOPOTO CIIEKTPA — OMPUUAMENbHLIMU T 0003HAYMM UX 3HAKOM MuHyc. [loaTroMy, eciu Bce
KOJIeOaHUSI OTHOTO CIIEKTPa CIOXKHUTh C KONEeOAHUSIMUA BTOPOTO CHEKTPa, TO BCE OHM B3aMMHOYHU-
YTOXKATCS U Pe3y/bTUpYIoNas cymma OyfeT paBHa Hymo. To ecTh Mpu 3TOM, Ka3zanoch Obl, HUYEro
B IIPOCTPAHCTBE HE MOSIBUTCS: KaK OBUIO MPOCTPAHCTBO IyCThIM, TaK MYCTHIM U ocTaHeTcsi. Ho ecnu
9TU CHEKTPbl pACCMATPUBAThH IO OTAEIBHOCTH, TO B TPOCTPAHCTBE OY/IET CYIIECTBOBATH /IBa MOIITHBIX
MOTOKA MPOTUBOGA3HBIX KoJeOaHi (BUOpalMii) C YaCTOTAMH B IMANA30He OT HYJS 0 OECKOHEYHO-
cTU. MBI IPUBBIKJIM K TOMY, YTO BCE MPOLIECCHI ABJIAIOTCS (PYyHKLIMEN BPeMEHU, IO3TOMY Ha Mpak-
THKE OOBIYHO paccMaTpyBaeM YacTOTy KosieOaHUsI BO BPEMEHHOW 00JacTv B MPUBBIYHOM JIJIsl HAC
Buge f=1/T, rue f — yactora, a T — BpeMeHHOI Nepro CIEKTpaIbHOTO KojteOanus. OIHaKo B JIaH-
HOH THIOTE3€ PACCMATPUBAETCS CIIEKTP MPOCTPAHCTBEHHBIX KOJEOAHMI OTHOCHTENIBHO MPOCTPaH-
CTBEHHBIX KOOPAMHAT. DTH KOJIeOaHU I XapaKTePU3YIOTCs JJTHHOM BOJTHBI A, BRIPaKaeMOM, HAapuMmep,
B MeTpax. CieoBarebHO, 4acToTa KoseOanus Oyzet Beipaxatbesi B Buie f=1/A. B takom cniektpasib-
HOM TpeJICTaBIeHNN KOIeOaHNA He YIIOMHHAETCS TMOHSATUSI BpEMEHU — BPEMEHH MPOCTO HeT.
Teneppb ucnonb3yeMm MoAckasky, AaHHylo B EBanrenue ot MoanHa, «B Hauane Ovino Cnoeo,
u Cnoeo 0110 y boea, u cnro6o 6vino boz». OTCI0Aa MOXHO MOHATH, YTO JI0 HAYA.AA HUYETO He ObLIO,
a 3areM nosieuiock CnoBo. Bynem cuntare, uto C10BO 0O3HayaeT 3BYK, a 3BYK, KaK U3BECTHO, Ipe/-
CTaBJIsIET COOOM MPONOIbHBIE BUOpay win KoneOanus. CrenoBaTesbHO, MOXHO MPEATIONOKUTb,
4TO 8Ce paccmMampusaemvle KONeOaHUst U GUOPayUY nPeoCcmasnsiau coooli MHozomepHule cgepu-
uecKkue npoooAbHbIE 80HBL, HANPABAEHHble OM UeHmpa (Hauana KoopouHam) K nepugbepuu 0ns
NOAOHCUMENLHOZO CREKMPA U 00PAMHO 0m nepugepus K UeHmpy Ons OMpUUamensHo20 cneKkmpa.
Bce konebanus cyuecmeyrom é cosnanuu Aoconoma, 6 Ez2o éoobpadicenuu. BeenéM eme ogHo npej-
T0JI0’KEHUE-0rPAHNYEHUE, CYILIECTBEHHOE ISl Halllel runoTe3bl. Bece paccMaTpuBaeMble MpOLIECCH
B CO3HaHUM AOCOJIOTa BBIMOJHEHbI HE B HEMPEPHIBHOM BHUJIE, KaK Mbl MPUBBIKIMA TPEICTABISATH
BCE MPOUCXOJSIIME MTPOLECCH, & B KBAHTOBAHHOM BUZE. DTO O3HAYAET, YTO MPOLIECC BbIpPAKaEeTCs
B BHJIE MTOCIIEIOBATEIBHOCTH AUCKPETHBIX 3HAUCHUH (BBHIOOPOK), CIIEAYIONIMX JPYT 34 JIPYTOM C OIU-
HAKOBBIM OY€Hb MAJIEHbKUM ITPOCTPAHCTBEHHBIM MHTEPBAJIOM JUcKpeTu3atmu. [Ipu sTom BennunHa
BBIOOPKU TaKXke He sIBJISIETCS] HEeMPEephIBHOW BEIMYMHOW, 4 KBAHTOBAHA C ONpPEEIeHHbIM IaroMm
KBaHTOBaHUs. Tak Kak MHTEpBaJbl IUCKPETU3ALMM U KBAHTOBAHUSI OYEHb MaJlbl, TO MPOLIECC BU3Y-
QJIBHO KaXXeTCsl HeTIPepbIBHBIM. JIJ1s1 HAIlIero MpUMHUTHBHOTO BOOOPaKEHHS 3TH MHTEPBAJIbI UCKpe-
TH3ALMHI U KBAHTOBAHMSI KaXyTcsl 0ECKOHEUHO MaJIbIMH, HO JIJISl MOTYYero Co3HaHus1 AOCOIOTa OHU
SIBJISIIOTCSI BIIOJIHE KOHEUHBIMU BenmunHaMu. Kaxaas BeIOOpKa mpoliecca npeacTaBieHa N-MepHbIM
YUCJIOM, PONOPLIMOHAJILHBIM BEJIMUKMHE 9TOM BBIOOPKH: (A1,A2....Ap), TI€ A — aMIUIMTY/Ia BLIOOPKH
1o i-oMy m3MepeHuio (1Mo i-oil MPOCTPaHCTBEHHOW KoopauHaTe). PaszpsaHocTh unciaa Aj —O0Ib-
111as1, HO BCe-TaKM KOHEYHAsl BEJIMUMHA, KOTOPAsl OIIPEAEIsieT TOYHOCTh KBAaHTOBAHUS 110 aMILIUTY/IE.
B ¢usuke xBaHTOBOE TpescTaBieHne KojeOaHW BHepBblie ObUIO 00OCHOBaHO Makcom Ilmankom
NP UCCIIEI0OBAaHUM 3aKOHOB TETUIOBOTO M3IIy4YeHHsI a0COMOTHO YepHoro Tesia. OTMETHM TOJIBKO, UTO
Makc [Tnank paccmaTpyBal 3TH SIBJIEHHS B TIporieccax (hpM3MYECKON MaTepruu 1 0O0CHOBAT AJIs1 HUX
KBAHT JIEUCTBUSA — KOI(P(UIMEHT, CBA3BIBAIOILNI SHEPTUI0 KBAHTA IEKTPOMArHUTHOTO U3JTyYEeHHUs
¢ ero yacroroil. [ImaHkoBckue BeJMUMHBI (AJMHA, BpeMs, Macca, SHeprus, Temneparypa 1 T. [.)
UTPAIOT BAXXHYIO POJIb JJI1 COBPEMEHHON TEOPETUYECKON (PU3MKU KAK HUKHUE TPAHULIBI TPUMEHU-

MOCTH COBPEMEHHBIX (pu3nyeckux teopuid. Boamoxno, ITnankosckyo mmny (1,6 * 10732 MeTpa)
MO’HO TPaKTOBaTh KaK MHTEPBaJI IUCKPETU3ALMK pacCMaTpuBaeMoro (pu3nUYecKoro rpouecca, T. €.
BBIOOPKH IpoLiecca CIAEAYIOT ApYr 3a APYTrOM ¢ TaKUM UHTepBajoM. OUeBUIHO, 3TO MOXKHO CHENaTh
¢ OOJIBIIIOM JOJIEll OCTOPOKHOCTH, TaK Kak 3HaueHue [11aHKOBCKOM AIMHBI BHIBEJIEHO Yepe3 CKOPOCTh
CBETa B BaKyyMe, a Takxke 3HaueHUs [IJTaHKOBCKOM M IpaBUTAllMOHHOW MOCTOSIHHBIX. Kpome Toro,
[Inank paccmarpuBaj JUCKPETU3ALIMIO [0 BPEMEHH, B HALIEH K€ TMITOTE3€ MPEAIOoaraeTcs AUCKpe-
TH3aLKs 110 TPOCTPAHCTBY. MOXeT ObITh, MIHTEPBAJT JUCKPETU3ALMH AJ1s1 (PU3MUECKOTO IJI1aHa HYKHO
MCKAaTh APYTUM CIOCOOOM, a JIyullie Obl U3MEPUTh HEMOCPEACTBEHHO. [11aHKy nepBoHaYaIbHO BEJH-
YMHa, HA3BaHHAs1 KBAHTOM JIelcTBUS ki, Kazaiach «JIMO00 (PMKTUBHOM BETMUMHOM, U TOT/IA BECh BBIBOJL
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3aKOHA U3JTy4eHHs1 ObUI B IPHHITUIIE JIOKHBIM U IPECTABIISIT COOOH JIUIIb UTPY B (POPMYJIBI, JIUITICH-
HYIO CMbIC/Ia», 00 h nmena (pyHIaMEeHTAIbHBIA CMBICI, U 3aKOH BepeH. Huke MBI paccMOTpUM
Hallly TPaKTOBKY 3HaMeHUTor popmy.bl [lnaHka.

Takum oOpa3oM, Bce MpoLIecchl U Mpeodpa3oBaHus, (POPMUPYIOIIE MUPO3JaHUE B COZHAHUM
AOGCoI0Ta, B COOTBETCTBUY C HAIIIEH TUTIOTE30M, TPOUCXOIAT B KBAHTOBAaHHOM Buje. VIHTepBa auc-
KpEeTU3aliy MPOIIECCOB U IIar KBAHTOBAHMUsI BHIOOPOK, TPUMEHEHHBIX AOCOIIOTOM IpU IeHepalum
HCXOIHOTO MHOT'OMEPHOTO CHEKTpa YaCTOT, HA MHOI'O MOPSIIKOB BEIMYMHBI MeHblle [IaHKOBCKUX,
YTO TO3BOJISIET MPEACTABUTh YaCTOTHI KOJIEOAHWH B JUana30He Ha MHOTO TIOPSAKOB OOJbIIEM, YeM
y I11aHKOBCKMX BEJIMYMH, U, CIEA0BATENILHO, ONUCHIBATH MATEPUIO BCEX «TOHKMX IUIAHOB». Takou
BU/I TIpeICTaBJIeHNS 1 00paOOTKHM MH(POPMAIIUH UCTIONB3YETCS COBPEMEHHBIM UeJIOBEUYECTBOM B TEO-
pyH M TIPAKTHUKE TIOJl Ha3BaHUEM uugbposas oopadomka cuznanos. Takum oOpazom, M. Inanka,
KOTOPBII, KaK CYUTAIOT, 3aJI0KUJT OCHOBY KBAaHTOBOM (PU3MKH, MOKHO KOCBEHHO CUUTATh U BIOXHO-
BUTEJIeM 1TUPOBOIT 0OPAOOTKH CUTHAJIOB, O YeM OH CaM U He TO03peBall.

BHecewm elnie OHO TMPEATNoONOKEHNE O TOM, YTO Oe3rpaHMyYHOe CO3HaHWEe AOCOIIOTa MOXKET
CTPYKTYPHPOBAThCS, BbIIIEIsISI U3 ce0s1 OT/EbHbIEe CTPYKTYPHI AJIs1 pEelleHH s pa3IMyHbIX 3a1a4. Kaza-
JI0Ch OBl, 1B OIMHAKOBBIX BOOOPaKaeMbIX MHOTOMEPHBIX CIIEKTpa ¢ IPOTUBOIOIOKHBIMH 3HAKAMHU
JOJKHBI ObUTM Obl AaHHUTWIMPOBATh (B3aMMHOYHHUTOKHUTBLCS), HO OHU CYIIECTBYIOT OJJHOBPEMEHHO
Kak Obl B pa3JesIbHbIX, HO CBSI3AaHHBIX MEKy COOOM CTPYKTYpPHBIX OONACTSX CO3HaHMsI AOCOIIOTa
U TO03TOMY COCYHIECTBYIOT Oe3 aHHUrwissuuu. Co3HaHME YellOBEeKa TOXE CIOCOOHO B YIPOIIEH-
HOH (popMe pa3ziesibHO BOOOPA3UTh MPOTUBOIONOKHBIE MPOLIECCH, YIEpKUBAas UX OT aHHUTWIIS-
UM, HalIpUMep, EKTPOH U TO3UTPOH: YUEHBI B CBOEM BOOOPAKEHUH CHOCOOEH KaK pas3/iesIbHO
MaHMITYJIUPOBATh STUMU ITPOTUBOMNOJIOKHBIMU YaCTULIAMH, TaK M COBMEUIATh UX, JOBOAS UX JIO B3a-
MMHOIM aHHUTWIsIuK. Harme co3HaHue sIBsieTcsl MPUMHUTUBHEHIIMM To00MeM co3HaHus AOco-
JMOTa, HO BCE-TaKW — HEKUM nopodueM: «H ckazan boe: comeopum uenosexa no oopasy Hawemy,
no nodoouro Hauemy...». COBpeMEHHbIE YUEeHble, KaK TOBOPAT, MPUAYMaH il PEeJOTBPAILEHUS
AHHUTWIISALIMA QaHTHYACTHI] OCOOble MAarHUTHBIE JIOBYILIKU, N30JMPYIOIIME aHTHYACTHUIIBI OT YACTHII.
A moueMy xe AOCOJIOT He MOXET MCIOJIL30BaTh JIJIs 9THX 1iejiel YTo-HuOyab Oolnee 3¢ deKTUBHOE,
YeM MarHUTHBIE JIOBYIIIKH, TeM Oojiee UTO BCE MamepudabHule TIPOLECCHl, KaK Mbl YXe TpeInoio-
KUJIU, TIPOUCXOAAT B COBHAHUU AOCOIMOTA.

VIMeHHO 3TH MPOCTPaHCTBEHHO-CIIEK TPaIbHbIE KOHTUHYYMBI BUOpaInii (KojeOaHuil) o Hale
TUTIOTE3€ U JIeKAT B OCHOBE MUPO3/IaHMsI, B KOTOPOM MBI )KMBEM, KOTOpOEe HAOJIONAeM U MTO3HAEM.
ITH KOHTHHYYMBI HE SIBJISIOTCS] YeM-TO peasibHbIM, a SIBJISIOTCS MPOAYKTOM BOOOPaXEHUsI CO3HAHUS
AoGcoimoTa. 9TH MHOTOMEPHBIE IPOCTPAHCTBEHHBIE CIIEKTPHI SBJISIIOTCS TOW MUCXOMHOM TOHKOW Mpa-
IHeprueil, Kotopas JIeXKUT B OCHOBE TOHKOM MCXOJHOW MpaMaTepHum, KOTOpasi, B CBOIO O4Yepe/ib,
SIBJISIETCS] ICTOYHMKOM MATepUM BCEX CTYIEHEH IJIOTHOCTH, B TOM YMCiIe U (PU3NUECKOW MaTepHUH.
Ortcioaa BUIHO, YTO CyMMa 3THX CIIEKTPOB PaBHA HYJIIO U, CJIEIOBATEIbHO, HA CAMOM JIeJIe TPOCTpaH-
CTBO — IIyCTO, Jla ¥ CAMO OHO — JIMIIb MPOAYKT BooOpaxkeHusi Abcomora. B To ke Bpems, eciu ux
paccMaTprBaTh MOPO3Hb U MPH STOM COBMECTHO, TO MX OOBEIMHEHUE JACT He MyCTOTY, a TO, YTO
Ha BocToke HasbiBaloT IHDb u fIHb. Bee copepxutcs B HU4EM M HUYTO cofepkuTCcA BO BeeM. M Tak
KaK 3Ta OCHOBA BCETO CYIIErO SIBJSETCS JIMIIb MPOAYKTOM BOOOpakeHHsI CO3HaHUs AOCOIIOTA, TO
CTAHOBUTCS SICHBIM, [IOYEMY JIPEBHUE MYAPELbl Ha3bIBIM MAaTEpUIO Maiell (MILTI03KeN ), 32 KOTOPOil
CKPBIBAETCS] ICTUHHASI PeaIbHOCTh — caM AOCOIIOT.

Maremaruka npeaycMaTrpuBaeT e (popMbl MPEICTABIEHUS MPOLECCOB: B (pOPME COBOKYII-
HOCTH OOBIYHBIX MPOCTPAHCTBEHHBIX (PYHKIMI U B CHEKTPAJIbHON (popMe — B BU/IE COBOKYITHO-
CTU MEePUOJMUECKUX KojteOaTenbHbIX (pyHKIMHA. [lepexom oT omHOM (hOopMBI MTPEeCTaBICHUS K Y-
TOil OCYIIECTBIISIETCS] C TIOMOIIBI0 Maphl ipeoOpasoBanmii Pypre. lepexon OT MPOCTpaHCTBEHHOM
(bopmbl NIpeacTaBiieHNs] POLIECCOB K CHEKTPAIBHOM OCYILECTBIISETCS MYyTEM NPsMO20 npeoopaso-
eanuss Pypve, TPOTUBOIONIOKHBIN MEPEXO]] OCYLIECTBIISCTCS IyTEM 0OPAMHO20 NPeodpa308aHus
@ypoe. CyniecTByeT napa OIHOMEPHBIX NpeodpazoBaHuil Pypbe, NpeJHa3HAYSHHBIX 1S NU3YYeHHS
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(byHKIIMI OTHOI MepeMEeHHOMW, W CYILECTBYET Mapa MHOTOMEPHBIX MpeoOpasoBaHuii Pypee, mpea-
Ha3HAYEHHBIX Ul U3yYeHUs] MHOTOMEpHBIX (pyHKIMMA. [Ipy 3TOM MHOromMepHoe rnpeoOpa3oBaHue
dypbe OTHOCHTETBHO MHOXKECTBA OCEH KOOPIUHAT MOKHO TMPEACTABIATh KaK COBOKYITHOCTh OHO-
MepHBIX MpeodpazoBaHuil Pypbe OTHOCUTEIHHO KaKI0W U3 MHOKECTBA OCEeW KOOPIMHAT.

OobparHoe npeoOpazoBanre Pypbe, Mo CyTH, MPEACTABISAET cOO0M CyMMUPOBaHUE (HAKOILIE-
HHE) BCeX KoJeOaHWil, cocTaBisiomux crektp. Ecim nmpoTtuBononoxHbie Mo ase creKTpaibHbie
KOHTHHYYMBI, CYIIECTBYIOIIME B BOOOpaxeHUn AOCOMIOTA, HE3aBUCUMO TMOABEPrHYTh OOPATHOMY
npeoOpazoBanmio Pypbe, TO MOITYyUNM JIBE MHOTOMEPHbIE JeIbTa-(PYHKIMU C TIPOTUBOIIOIOKHBIMU
3HaKaMH.

MHoromepHast AeibTa-(pyHKIUsS TPEACTaBIseT COOOM OECKOHEYHO Y3KMiA MHOTOMEPHBIN
umny’be. Ha puc. 1 mokaszan npuMep MojIoKUTETBHOTO ¥ OTPUIIATEIHOTO OAHOMEPHBIX OEJIbIX CIIeK-
TPOB YaCTOT, a Ha pUC. 2 — IpUMep OOPATHOTO MPeOOPA30BAHMUS ITHX CIIEKTPOB B MPOCTPAHCTBEHHYIO
dbopmy. Ob6parHoe ripeodpazoBanue (GOPMUPYET MOTOKHUTEILHYIO U OTPHUIIATENIBHYIO AebTa-(PyHK-
1un. Jlenbra-(OyHKIMS MpeICTaBIsAeT COOON OECKOHEUHO Y3KUI UMITYJIBC. DTHU IBA PUCYHKA IEMOH-
CTPUPYIOT BOBMOXHOCTb IPECTABJIEHHS OAHOTO U TOTO K€ Mpoliecca B ABYX (popMax: CrieKTpabHOU
Y IIPOCTPAHCTBEHHOM.

& Y
OTpuyarentHbl i MonoxnTeNbHEBIN
» F=1/A
Puc.1. Ilpumep 6e10ro 0qHOMEPHOro CHEKTpa YacToT
r v
AD
™ X
b

Puc.2. ITpumep odpatHoro mpeodpazopanust Pypwe criekTpa puc. 1

J1s1 0OpaOOTKM MPOLIECCOB B CHEKTpabHOM (hopMme co3zaHa Teopusi (puibtparmu. Teopus
(punbTpaLy onuchIBaeT CTPYKTYphl (PUIIBTPOB M UX XapakTepucTuku. Kax il (puiibTp UMeeT BXOf,
Ha KOTOPBIH IOCTYIAIOT BXOHBIE CUTHAJIbI, U BHIXOJl, KOTOPBIN BBIIAET PE3YNIbTAT (PUIbTpaLu. Bxoa-
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HbIE ¥ BBIXOIHBIE CUTHAJIBI (DUITBTPOB MPENCTABISIOT COOON HAOOPhI BUOpAIIMI pa3HbIX 4acToT. Bask-
HEWIIMMU XapaKTePUCTUKAMU (PUITBTPa SIBJISIOTCS aMILTUTYTHO-YaCTOTHAS, UMITYJIbCHAsI M TIEPEXOI-
Hast. AMIUIMTYTHO-YaCTOTHAsI XapaKTEPUCTHKA MOKA3bIBACT: C KAKMM BECOM IPOXOASIT HA BBIXO
dunbTpa KONMEOaHUS Pa3IMYHBIX BXOJHBIX 4acTOT. VIMITynbcHAsi peakiusi MOKa3bIBAeT BBHIXOJHOU
curHasl (pwIbTpa TP BO3JACUCTBUHM HA €r0 BXOA JeJbTa-uMITyjbca. [lepexomHas XxapakTeprCTUKa
MOKA3bIBAET BBIXOAHOW CUIHAl (pUIIbTpA MPH BO3JEUCTBUM HA €ro BXOJ CTYNEHYaTou (DyHKIMH.
VmmysnbcHast 1 aMIUIMTYTHO-YACTOTHASL XapaKTEPUCTUKM CBSI3aHBI MEXIy cOOO0i mapoi mpeoOpa-
3oBanus1 Pypoe. IMnynabcHasi U MepexoiHasi XapaKTEPUCTUKU CBSI3aHBI MEXay co0oil auddepen-
[UAJIbHBIM U MHTETPAIbHBIM MPe0Opa30BaHUsMU. AMIUIMTYAHO-YaCTOTHASI XapaKTepUCTHKa o0a-
JaeT BKHBIM MapaMeTPOM — TMOJIOCOW MPOMYCKaHUsI YacTOT; YeM IIMpe 3Ta MOJI0ca, TeM OOJbIIHUiA
CIIEKTP YacTOT MPOXOonuT uepe3 ¢puibTp. [lepexonHas XapakTepucTuka oonagaeT mpoTsKeHHOCThIO
Y TIepeMEHHOW KPYTH3HOM HapacTaHusi. Yem Oosee pacTsHyTa MepexoqHast XapaKkTepruCcTUKa (hUITb-
Tpa, TEM MEHBbIIIE TI0JI0Ca MPOITYCKAHUsI €r0 aMIUIMTYIHO-YAaCTOTHOW XapaKTEPUCTUKH M HA0OOPOT.
Uem BblIIlIe KPyTHU3HA MIEPEXOTHON XapaKTEPUCTUKH, TEM BBIIIIE KPYTHU3HA peasTi3alii (pUIbTPYeMOro
npotiecca, T. €. Ipoliecc OblcTpee HapacTaeT wiu crnagaet. Jliodoi (uibTp npeacTaBiser cooon ToT
WM WHOW BapHaHT HAKOIUICHUsSI KOJeOaHUH, a KKl BAPUAHT COOTBETCTBYET CTPOTO OMpe/ie/ieH-
HBIM aMITIMTYTHO-YaCTOTHON U UMITYJIbCHOW XapakTepuctukam. O6parHoe nmpeoOpazoBanust Pypbe
Mpe/ICTaBIIsIeT COOON (PUIIBTP C PABHOMEPHON aMIUTUTYIHO-YaCTOTHOM XapaKTepUCTUKOW B OECKO-
HEYHOU Mojioce YacToT. Ele pa3 noguepkHeM, YTo B IaHHO TMIIOTE3€ paccMaTpUBAIOTCS IPOCTPaH-
CTBEHHBIE KOOPIMHATHI, IPOCTPAHCTBEHHbIE KOJIEOAHHS B ITUX KOOPAMHATAX U COBEPUIEHHO He Pac-
CMAMPUBAEMCSL NOHAMUE BPEMEHI.

Ha pucynke 3 cxemaTnuecku rokasaHbl aMILTUTYIHO-YaCTOTHBIE XapaKTEPUCTUKU TPeX (PUJIb-
TPOB HIKHUX YacTOT C pa3HbIMU Iojiocamu mportyckanus. [lomoca mpomyckanust 4actot (priibTpa
C Gorbllie MOIOCH MPOMYCKaHUsI 4acToT (pusibTpa B, KoTopasi, B CBOIO 0uepe/ib, OOJIbIIIe MOIOCH MPo-
nyckaHus JactoT ¢uibtpa A. Yactota @ — BemvynHa 0OOPAaTHO MPOIMOPLMOHATIBHAS JIMHE BOJIHBI
A. Ha pucynke 4 cxemMaTH4ecKu MOKa3aHbl IEPEXOHbIE XapaKTEPUCTUKH 3TUX (puiibTpoB. 13 como-
CTaBJICHUS 3TUX PUCYHKOB BUJIHO, UTO YeM IIMpE T0JI0ca MPOITyCKaHus (PUiIbTpa, TeM Kpyde Hapac-
TaeT ero NepexoiHasl XapaKkTepPUCTHKA.

w=2n

Puc.3. AMIUIMTYJHO-4aCTOTHBIE XapaKTEPUCTUKU TPEX (PUIBTPOB
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Puc.4. IlepexonHble XapaKTepUCTUKU TPeX (PUIBTPOB

COBOKYITHOCTh MHOTOMEPHBIX TOJIOKUTEIBHOIO M OTPHUILIATEIBHOTO CIEKTPOB (TIOTOKUTENb-
HOT'O Y OTPHLIATENIHOTO XA0COB) CONEPKUT B ce0e NMPAKTUUECKU HEUCCKaeMble BOBMOXHOCTU IS
MIOCTPOEHHUSI BCEX BElIeH U SIBIEHUN MUPO3JAaHUsS. AHAJOTUYHO, OEJblii 3ByKOBOM LIyM COEPKHUT
B ceOe Bce BO3MOXKHbIE MY3bIKaJIbHbIE TPOU3BEAEHH S, HYKHO TOJIBKO JOKHBIM 00pPa30OM 3TOT HIyM
npoduibTpoBaTh. MHCTpYMEHTAIbHON 0623011 MPOSIBIEHNUS MUPO3/IaHUS SIBJISIETCS TPOLIECC MHOTO-
MepHOU (pUIBTpALIMU CTIIEKTpa (Xaoca) OECKOHEYHBIM MHOKECTBOM (PUITBTPOB C OECKOHEUHBIM MHO-
roodpasuem rnapamMeTpoB Kak M0 BCEM N U3MEPEHUSIM, TaK U IO JIIOOMY IpyromMy COYEeTaHHUIO U3Me-
penuii. [Ipouiecch (puibTpalum SABISIOTCS OCHOBHBIMU, @ BO3MOXKHO ¥ €OUHCI8EHHbIMU TIPOLIECCAMH,
o0ecneyrBaoIIMU MPOSIBIEHUE MaTepPUAIbBHOTO MUPO3JaHUS U3 UCXOIHOIO MHOTOMEPHOIO Xaoca.

OcHOBHBIM HHTepecoM AOCONIOTa B MPOLIECCce MOCTPOSHUS] MUPO3/IaHUS SIBJISIETCSI NO3HAHUE
BCEX BeIIeH, MPOLIECCOB U SIBJICHUI, KOTOPhIE MOKHO TOYYUTh M3 UCXOTHOIO CIEKTpa MyTeM €ro
dunbTpanmu. Tak Kak (GUIBTPBI Pa3IMYAIOTCS MO CTPYKTYPE U UMEIOT Pa3Hble XapaKTEPUCTHKH, TO
Y BellM BOIUIOIIAIOTCA pas3Hble. [IomyTHO B mpolecce peleHus 3Tor 3aaauu AOCOIIOTOM pelaeTcs
U 3aJa4a CaMONO3HAaHUs, OH TIO3HAET CBOM COOCTBEHHbIE BO3MOKHOCTH. VICXOIHBII MHOTOMEPHBIN
CIIEKTP NPEICTaBIISIET COOOM MEPBUYHYIO npasHepeuto, CONEPKUT B ceOe B CKPHITOM BUZIE BCE UHTE-
pecyiorye AGCOMIOT BEUIM U SIBJICHUS U SIBJISAETCS UCXOAHOM CyOCTaHIMeN AJ1s1 IPOSIBJICHUsI MUPO-
30aHus1. 3a/1a4a MPOsIBJICHUSI MUPO3IaHUsI pelIaeTCs MEeTOIOM (PUIIBTPAIMK, U BCE UTO CYIECTBYET
B MHUPO3/IaHHUH, JOCTUTAETCS] UIMEHHO B Ipoliecce (PUIbTPAIMU CIIEKTPa MCXOAHBIX MHOTOMEPHBIX
BuOpaumii. Jliodas MaTepuasibHasl Belllb U J1I000€ sIBJIEHHME B MUPO3JIaHUU €CThb Pe3y/bTaT padoThl
MHOXECTBA CBSI3aHHBIX MeXIy co00i (pubTpoB. COBOKYMHOCTh BCEX OObEIMHEHHBIX (PUIBTPOB
MUPO3JaHUSI TIPE/ICTABIsAET cCOOOM OVH OSCKOHEYHO CIIOXKHBIN (PrIbTp, 0OycnaBivBasi BceoOlee
€IMHCTBO MaTepuabHOro Mupa. Takum 0O6pa3om, reHepalys UCXOTHOrO CIIEKTpa SHEPIUU U MPOsIB-
JIeHUe U3 Her0 MUPO3JaHMs U BCETO, YTO B HEM CYILIECTBYET, SIBJISETCS Pe3y/IbTaTOM padOThl CO3HA-
HUs AGcomioTa, ero Booopakenus. ClieoBaTesIbHO, MaTepUsi He SIBJISETCS peaslbHhIM 00pa30BaHUEM,
a TpejcTaBiseT coOOM TUIoA BOOOpaxkeHUsl Co3HaHUsI AOCOMOTa — WUTIO3UI0 (Maiiio), 32 KOTOpOu
CKPBIBAETCS] OT HAIIIETO BOCIIPUSTHUSL €OUHCINBEHHO CYUECMBYOUAs pedabHOCb — cam Abconiom,
0 YeM M MOBECTBYIOT BOCTOUHbIE MY/pELbl U UX KOMMEHTATophl. U eciin AOCOMIOT peKpaTuT 3aHu-
MaTbCsi 3TO «UrPOil», TO BCe MUPO3JaHuUe MPONajeT B HEObITHE, UcapuTcs. Takoe COCTOsIHUE MUPO-
30aHUs1 WM ero OOJbIIMX (PparMeHTOB 930TEPUKHM HA3BIBAIOT MpaJaiis. B nepsbix ctpokax bubmiu
CKazaHo: «3emas dice Ovlna 6e3sudHa u nycma, u moema Hao 6e3onoro; u dyx boowcuii Hocuacs Hao
800010». DTO MOKHO TPAKTOBATh, KaK aJUIETOPUYECKOE MPEACTaBIEHNE NEPBUYHOIO Xaoca B BOOO-
paxkeHuu co3HaHusi AOcoMoTa ¥ padoTy (PUIBTPOBOM CTPYKTYpbl CO3HaHUSI AOCOMIOTA, KOTOpas
Hocuaacs, Hao xaocoMm. Takum oOpa3oMm, Hailla TUMoTe3a Kak Obl OObeAMHSIET JIBa TOAXONa: pelu-
TMO3HO-MUCTUYECKUI (Co3HaHMe AOCOMIOTa) U Hay4HbIN (TipeodpasoBaHuie Pypbe U (pUIbTpaIIUs).
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Bce Bemy v siBJIEHUS TTPOSBIIEHHOTO MUPO3JAHKS — WJUTIO3WS, OHU MPEJCTaBISIIOT COO0M Kak Obl
CHoBUOeHusi B CO3HaHUM AbOcomota. EMy nHTepecHO BCE | [UIsl HErO He CyIIEeCTBYeT JoOpa M 371a —
BCe ABJISAETCS KaK Obl pa3IMYHBIMUA KapTUHAMU 001ero cHoBuieHus1. KcTath, CHOBHICHUS YesloBeKa
TOXE SIBJISIIOTCSI B HEKOTOPOM CMBbICTIE UJUTIOZUEN.

Bo3moxHast kapTUHA TIPOsIBJIEHUSI U CTPYKTYpbl MUPO3JaHusl npuBelneHa B «Kuure Ypan-
THW», KOTOpasi NiepejaHa 3eMJISTHAM B IMKTOBKAX OT OOJIBIIION HEPAPXHUU C8EPXUEN08EUECKUX CYIIECTB
B CepellMHe IBAJIIaTOro BeKa (B JaHHOM TEeKCTe 3TO IMPUBEIEHO MPOCTO K CBEICHUIO).

[Tpopomxum pa3BuBaTh Hallly runotesy. B mureparype yacto paccMaTpuBaioT pa3iesibHO MOHS-
THSI CO3HaHUS U pasyma. Mbl He OyJieM BJJaBaThCsl B TOHKOCTH STUX TIOHATHH, a OyJeM TOJIb30BaThCs
MIOHSITUEM CO3HAHUe, KOTOPOe KakeTcsl HaM OoJiee oO0muM. 3aqaueit JabHeHIIero u3J10KeHus IBJIs-
eTCsl TIPeCTaBJICHNE TUMOTe3bl 00 OOIIMX MPUHIUIAX MMOCTPOSHUSI MUPO3JIaHHS, a He U3JIOKEHHE
KaKUX-TO KOHKPETHBIX HAYYHBIX UCTUH U 3aKOHOB. 3J1eCh MPEIaraloTcst K pacCCMOTPEHMIO TUIOTe-
TUYECKHE OCHOBBI YCTPOMCTBA MUPO3JaHMsI, KOTOPbIE 3a4acTyl0 TPOTUBOpPEYAT YCTAHOBKAM TpPau-
LIMOHHOW M oulIMaIbHON HayKu. M3maraemas rumnoresa rpernosaraer, YTo B OCHOBE MUPO3/IaHusI
B IIEJIOM, a TaKXe BCEX ero yacTed W JAWCTBYIOUIUX MPOIIECCOB JIEKAT eOUHblli TIPUHIIUIT U eOUHbII
METOJ1 — MeTOJ| (PUITBTPALTUH.

Kak oroBopeHo Bblilie, Bce MOCTPOEHHSI B CO3HAHUU AOCOJIOTa — FeHepaIss MHOTOMEPHOTO
CIIEKTpa MPOCTPAHCTBEHHBIX KOJIEOAHUI U MTPOSIBJICHUE M3 HETO BEIEH U SIBIICHUI — OCYIIIECTBIISIOTCS
B KBaHTOBaHHOMOM Bujie. ClieioBaTeIbHO, UCXOAHBIA MHOTOMEPHBIN CHEKTP KBAHTOBAaH MO BCEM
KOOPIUHATHBIM OCSIM, & (PMIIBTPBI, MPOSIBJISIONIME BCE B MUPO3/aHUSI, SBJISIOTCS TUMPOBBIMHU (T.
€. TaK)Xe JUCKPETHBIMU, a He HempepbiBHBIMU). [I1hpoBbie (PHITBTPBI IPEACTABISAIOT COO0M CTPYK-
TYpPbI, COCTOSIIIME W3 HaOOpa siYeeKk MaMATH, CBSI3aHHBIX MEXIy cOOOM HaOOpOM OrpeeseHHbIX
k03¢ purreHToB nepenayun. [1oTok yrcesn (BXOIHBIX HU(PPOBBIX BHIOOPOK (PUIIBTPYEMOTro Iporiecca)
MOCJIeIOBATENILHO MOCTYTAET Ha BXOH (PUIIBTPA C OINPE/IeIEHHON YaCTOTOM JAUCKPETU3alny, a j1ajee
MPOJIBUTAETCsI C TOM K€ YaCTOTOW IO SYerKaM MaMsTH, MOJIBeprasch YMHOXKEHUIO Ha ONpe/esieH-
Hble KO9(P(PULIMEHTHI U CJIOKEHUIO B COOTBETCTBUHU CO CTPYKTYpOH (priibTpa. Sueiika naMsTy XpaHUT
MOCTYIHUBIIIEE B HEE YKUCJIO JIO TEX MOP, MOKA Ha €€ BXOJ] He MOCTYIUT HOBOE YHUCIIO, TIPU 3TOM CTapoe
YHUCJIO TIepeAaeTcs Iajblie 1o cTpykType ¢uibTpa. Eie pa3 nmoBropum, 4to JUCKpETU3alUsl Mpo-
UCXOIUT He no épemeHu (KOTOPOTo peaslbHO He CYILIECTBYET), a N0 NPOCMPAHCMay ¢ ONpeeIeHHbIM
miaroM. Ha puc. 5 nokazan npumep CTpyKTYpbl IIPOCTOTO OJHOMEPHOTO UG POBOTO (hUIbTpA.

X (k) m' Y (k) 0603HaualOT KBAHTOBAaHHBIE BHIOOPKYU BXOTHOTO U BBIXOJHOTO TPOIIECCOB (DUTh-
Tpa, MpeacTaBisoume codoi uncna. biaoku Z 0003HAYAIOT SYSUKH MaMATH, TPEYTOJIbHUKH 000-
3HAYAIOT YMHOXWTEJIM Ha TIOCTOSTHHbIE KO3((UIIMEHTHI, a OJIOKK CO 3HAKOM + O0OO3HAYAT CyM-
MaTOpPbl BXOJAIIUX B HUX CUTHAIOB. DTO MPUMEP OTHOIO U3 BO3MOXKHBIX MPOCTHIX OJHOMEPHBIX
dunsTpoB. [IMCKpeTU3UpoBaHHbIE M KBAHTOBAHHBIC BXOIHBIC BUOpAIMU OIpeAeeHHBIM 00pa3oM
OMyXmaioT 1Mo siuefikam (buiIbTpa, B pe3yjbrare Yero MpOMCXOAWT HAKOIUICHUE OTHEbHBIX CIIeK-
TPaJIbHBIX COCTaBIAIMIMX. OCTalbHble CIEKTPAIbHbIE COCTABIISIONINE HE HAKATUIMBAIOTCS, a yCpe-
HSIIOTCS WIM B3aUMHO KOMIICHCUPYIOT APYT Apyra. Takum obpa3zoM popMUpyeTcs: BBIXOTHOM CIIEKTP
KosieOaHuid. B NeficTBUTETBHOCTH KOJIMYECTBO BO3MOXHBIX CTPYKTYP (PUIBTPOB OeckoHeuHO. OHU
MOTYT IIPE/ICTABIIATH COOOM CJIOKHEHIITNEe KOHCTPYKIIUHU U3 TMOCIIeI0BAaTeIbHBIX U MapaslIeIbHBIX BET-
Bell (3BEHBEB), 3BEHbEB OOpATHOM CBA3W W T. J1. Kaxkjoe 3BeHO SIBJISETCSA B CBOIO ouepedb Oosee
npoctbiM (pritbTpoM. Kpome Toro, cTpyKTyphbl (DUIBTPOB MOTYT OBITh MHOTOMEPHBIMU B COOTBET-
CTBHHU C YUCJIOM U3MepeHuid mpoctpaHcTa. [IpuBeieHHbIi Ha pUcyHKe (PUIIBTP SABJSETCS (PUIBTPOM
C MOCTOSTHHBIMU MapaMeTpaMH, T. K. CTPYKTYpa ero (KOJIMYEeCTBO SYeeK MaMATH, CBA3U MEk/1y HUMU
u Ko3puIMeHTsl) He MeHsieTcst B npoiiecce ¢uibTpauud. Ho cymecTtByioT U (uibTphl ¢ nepe-
MEHHBIMU MapaMeTPaMU, aMILTUTYJHO-4aCTOTHAS XapaKTEPUCTUKA KOTOPHIX U3MEHSIETCS B ITPOLIEcce
ubTpanuu. CylllecTBYIOT U aIaliTUBHBIE (DUIIBTPBI, CTPYKTYPa KOTOPBIX U3MEHSIETCS] B 3aBUCUMO-
CTU OT MOJyYyaeMbIX pe3yJbTaToB (puiibTpaiu. Bee pribTpbl MUpO3JaHKs B CBOE COBOKYITHOCTH
COCTaBJISIIOT OOIIUI eAMHBIN (PUITBTP ¢ OECKOHEUHOCIOKHOM CTPYKTYPOH.
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OrpoMHBIf CErMEHT CO3HaHMsS AOCOMIOTA 3aHST WCXOJHOW 3a/auell Tpe/ICTaBIeHUusI MHOTO-
MEPHOTO IMPOCTPAHCTBA U 3a/1a4ell MTPeICTaBJICHUS ABYX OJUHAKOBBIX, HO TIPOTUBO(A3HBIX CIIEKTPOB
KoJyieOaHMiA, co3aBasi TeM CaMbIM MCXOJHBIC JaHHBIC JIJIS TIPOsIBJIEHUST MUpo3aaHust. Creayronmii
CerMEHT CO3HaHMS AOCOIIOTa OrpPaHUYMBAET IS ceOs1 OrpoMHYI0 cchepy MHOIOMEPHOTO MPOCTPaH-
cTBa (IO YeJIOBEUECKMM MepkaM OeckoHeuHyIo cepy) U coszaer BceoObeMTionuii (huiibTp, pado-
TAIONIM Ha CaMOM BBICOKOWM 4acTOTE AMCKPETU3allMU, COBMAJAIONIEN C YaCTOTOM TUCKPETU3AINU
VCXOJIHBIX CIIEKTPOB, HA30BEM €T0 2200a.1bHbIM (DUTBTPOM.

x (k) y(k)

<Je

—C,

TS

Puc.5. Ilpumep cTpyKTypbl 0OTHOMEPHOTO LU(pPOBOro puibTpa

ITOT OrPOMHBII CErMEeHT CO3HaHM AOCOITIOTA 3aHAT CaMOM IIIMPOKOIIOIOCHON 1 MHOTOMEPHOM
(usbTpanuei, B pe3yibraTe KOTOpOy MPOsIBIISIETCsl Kak Obl OO KOHTYp MHOTOMEPHOTO MUPO3/a-
HUS B LIEJIOM. DTOT CErMEHT CO3HAHMSI SIBJISIETCS CAMBIM OOIIMM, CAMbIM MOTYYMM U CaMbIM 00beM-
HBIM CETMEHTOM CO3HaHUs1 AOCOJIOTa, KOTOPBIH B CHUITy CBOEW €JUHCTBEHHOCTH 00eCIIeUMBaET eOuH-
CMBO MUPO3OAHUSL.

CnekTp mpasHepruy pa3MepHOCTH N MOCTYIAaeT Ha BXO[ I1o0anbHOro ¢puisrpa. Yacts BUO-
paumii, KoTopasi He TMornajgaeT B MOJOCY MPOIMyCKaHUsl (PUIbTpa, MPOXOAUT Ha BBIXOM, a BUOpaLuH,
YacTOThl KOTOPBIX COBMAJAET C MOJIOCOM MPOIYCKaHUsl, MPOXOAAT 0OpaOOTKY BHYTPH CTPYKTYpbI
(usbTpa U BRIXOAAT U3 (PUIIBTPA, U3MEHUB CBOM aMILIMTYIHO-(ha30Bble COOTHOLIEHHs. Bech riio-
OabHbIN G POBOH (PUIIBTP HAMIOJHEH BUOPALIMSIMU, KOTOPbIE ABMKYTCS 10 sTYeHKaM namsa Ty (pusib-
Tpa U 00padaTHIBAIOTCSI B COOTBETCTBUM C €ro CTPYKTYpoil. Takum oOpa3zoM, (puibTp npeacTaBiiseT
co00i1 N-MepHYI0 CTPYKTYpY, (popMa KOTOpor 0OyCIaBIMBAET MHOTOMEPHYIO YaCTOTHYIO XapaKTe-
pUCTUKY I100abHOrO (hmiibTpa. Bee BuOpanmm mim kojeOaHus1, HAMoJTHSIOINE CTPYKTYpPY I100alib-
HOro (prIIbTpa, a TaKKe BBIXOAHbIE KONeOaHUs M00ATbHOTO (DUIIBTpa MPEACTaBIISIIOT COOON caMmyio
TOHKYIO MaTepUI0 MUPO3JaHus. DTa TOHKAsI MaTepys MPEACTaBIIsIeT COO0M CIOKHENIINI MHOTOMEp-
HBII CTPYKTYPHUPOBAHHBIN KOHIJIOMepaT KosiebaTeIbHOM SHepriu. Takum o0pa3zoM, STOT III0O0AIbHBIH
(ubTp, MoTpediIsis Ha CBOW BXOJ SHEPrHi0 BUOpALIMil UCXOAHOIO XaOTUYECKOro CIIEKTpa U BblJa-
Basl Ha BBIXOJ BUJOM3MEHEHHYIO SHEpPrui0 BUOPAIMiA 9TOTO CIEKTpa, OCYILECTBIIsIET OOMEH SHEp-
rveyl ¢ BHeNIHel cpenoil. Mi3BecTHO, 4T0 0OMEH SHeprueil 1 BEeIIeCTBOM C BHEIIHEN Cpeloi sBJis-
€TCs1 OCHOBHBIM IPU3HAKOM J/Cl48020 CYLIECTBA, CJIEI0BATEIbHO, STOT II0OATbHBINA (PUIIBTP SABISETCA
JHCUBOTL CYUWHOCMBIO, KU3HB i TpUJAaeT coO3HaHUe AOCOIOTA.

Oco60 0TMETUM TO, YTO ITOT (PUIBTP PA3OUT Ha JABE OAMHAKOBbIE CTPYKTYPHI J1s1 00paOOTKU
TMIOJIOXKUTETHHOTO U OTPHULIATEILHOTO CIIEKTPOB Kak Obl pa3lesibHO, HO B TO € BPeMsl COBMECTHO,
CBs13aHHO. [1py 5TOM MCXOHBIE CIEKTPbI U BHIXOJHBIE PE3YJITAThl PA3AEIbHBIX MTPOLIECCOB MOJIOKH-
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TEJIbHOU U OTpUIATEeIbHON (PMIITPALINHN YIEPKUBAIOTCSI CO3HaHUEM AOCOITIOTa BMecTe, 6e3 B3auMHOM
AHHUTWIISLIIK. AHAJIOTUYHO, HATTPUMED, YEJIOBEK B CBOMX PACCYKACHUSIX 00 MEKTPOHE U MO3UTPOHE
BIIOJIHE MOXET TMPEJCTaBUTh MX Pa3lesbHO Oe3 BCSIKOM aHHUTWISLIMU. B pesynbrate oOpasyercs
Kak Obl HEWTpasibHAsl B ILIEJIOM Cpefa, cofepsKaliasi MONOKUTEIbHbIE M OTpULATeSIbHBIE SHEPIUIO
Y MaTepuio, CBSI3aHHBIE CO3HaHMeM AOCOoTa. DTO JaeT OTBET Ha BOMPOC, MyYAIOIINA YYEHBIX —
OTYEro e Halll MUP TaK HECUMMETpPUYEH, Ky/1a JKe JIeJlach OTPHILIATENIbHASI MAaTepHsl, TJIe jKe aHTHBE-
IIeCTBO. MU B LIEJIOM CUMMETPHUEH, OH B 11eJIoM — HerTpasieH. [TogoOHbIe rporiecchl HabMoaaoTCs
Y B CO3HAHMM (PU3MKOB, KOIJIa OHU B CBOMX TEOPETUUYECKUX PACCMOTPEHHUSIX CBOOOIHO ONEPUPYIOT
C TIOJIOXKUTETbHBIMUA M OTPUIIATEIbHBIMU TpoIieccaMy 0e3 BCSIKOM aHHUTWIISIIIAY, TIPU 9TOM, KOraa
9TO HYXKHO JUISl TCOPETUIECKUX MTOCTPOCHUM, (PUBUKU «TTOJKTIOYAIOT» aHHUTWISAIIAI0 MUKPOYACTHII.

DTOT MIOOATBHBIN (DUIBTP TMPEACTaBIsIeT COOOUM CIOKHEUIIYI0 CTPYKTYpPY, BKIIIOUAIOIIYIO
B ce0s1 BOUCTHHY OECKOHEUHOE YKCIIO COCTABJISIIONIMX MHOTOMEPHBIX (PUIIBTPOB, UMEIONIUX Oolee
y3KHe TIOJIOCH MpOMycKaHus. Tak Kak MoNoCk MPOIyCKaHHs 3THX (PHIBTPOB — OoJiee y3KHe, yeM
o01as mosoca MpoIycKaHus I7100aIbHOrO (PUIIbTPa, STU (PUIBTPHI C 3aKJIIOYEHHON B HUX SHEpruen
dbopmupyiot Gosee rpyobie «BeIly U MPOLECChl» CaMOro TOHKOTro Mupa (IiaHa).

Bce 3Tu Bemm Takke SBISIIOTCS )KUBBIMU, TaK KaKk OOMEHUBAIOTCSI SHEPrUed M JeMEeHTaMU
TOHKOM MaTepUM C OKPYKAIoIIel CPEe/Ioi, KU3HEHHOCTh UM MPHUJIAI0T CTPYKTYPHBIE YaCcTH CO3HA-
HUST AGCOMIOTa, OCYIIECTBIISIONINE YIIPaBIeHHe STUMH (PHIIbTPaMU. YUeHbIe UIIYT IPAHUILY MEKITY
’KMBOW U HE )KUBOM MpHpoIoi. [1o HallleMy MHEHHIO 9TY TIOMCKY OECTIOUBEHHBI, TaK Kak Bce (PHIIbTPO-
Bble 00pa30BaHUsI OCYIIECTRIISIOT «OOMEH BEIIECTB» ¢ OKPYXKAIOIIEH Cpeioi, a TaKo OOMEH SIBJIs-
€TCs1 OCHOBHBIM MPU3HAKOM KU3HU. 2KHBBIM B MHPO3/JaHUH SIBJISIETCSI BCE, YTO CylIeCTBYeT.

Crpykrypa co3HaHusi AOCOJIOTA, YIPaBISOMAs OpraHu3alfiell BBICIIEr0 CamMoro TOHKOTO
¥ CaMOro MHOTOMEPHOTO TIaHa MUpo3aHus (yrpasJsiomiast CyIHOCTb BBICIIETO I1J1aHa), BbIIEISIET
u3 cedsi MHOXKECTBO YIPABJISIONIMX CTPYKTYp BTOPOTO MOPSAKA. 3aaueil 3TUX CTPYKTYp SBISIETCS
OpraHu3alvs MAaTePUATbHBIX TUIAHOB BTOPOTO YPOBHSI IJIOTHOCTU Y MEHBILIETO Ha €IMHUILY YPOBHS
MepHocTH — (n-1). Kaxngas ynpasisiomas CylnHOCTh BTOPOTro MOpsiAKa YMEHBIIAET KOJIMYECTBO
M3MEpPEeHUI CBOET0 MaTepUAJIbHOTO TUIAHA TaK, YTOObI He OBUIO MOJHOTO COBIMAJICHUsI KOOPAWHAT-
HBIX OCEl HOBBIX MaTepHaIbHBIX TUIAHOB BTOPOTO MOpsiKa. B KakI0M HOBOM IlJTaHE HA HECKOJIBKO
MOPSIIKOB YMEHBIIAETCsI YacToTa AMCKpeTu3aiy. B nmudpoBoii pmiibTpaiium Takas oneparus Ha3bl-
BAeTCsl MPOPEKMBAHUEM BBIOOPOK — MPOPEKMBAHME 3HAYUTEIHHO YIPOIIAET JAATbHEHIINI POIIece
dunbrpanmu. Kaxipii HOBBIT MaTepUaIbHBIN T1aH SBJISETCS PE3yIbTaTOM PadOThI O'POMHOM Uepap-
Xuu 60s1ee y3KOMOJMOCHBIX (PHIIBTPOB C MOHMKEHHOHN YaCTOTON KBAaHTOBAHUS M C MEHBIIIM YUCIIOM
u3MepeHuit. BxonHpiMu Kone6aHusIMU (PHIIBTPOB HOBBIX MATePUAIbHBIX IIJTAHOB SIBJISIOTCS BUOpALIUM
«BBIIIECTOSAIIEr0» TOHKOTO TUIAHA, 4 TAKKe BUOPAIUK 1 «BEIU» CBOEro ruiaHa. Kaxipiil (pmiibTp BTO-
pOro IJIaHa, ¢ 3aKJIIOUECHHOW B HEM SHEpruer, MpeacTaBiisieT coO0i KaKylo OO0 Belllb UK SIBJICHHE
9TOro 1yiaHa. Kaskplil 1aH BTOpOro nopsiaka sipiisieTcst 6osee rpyObIM 10 CPABHEHUIO C «BBIIIECTO-
SIIIM>» TOHKUM TUIAaHOM TNIEPBOTo Nopsiaka. FIcHo, 4to Bce 0Opa3oBaHust (pUIILTPOB BTOPOTO MOPSIIKA
paccpeioToueHbI cpeiu 00pa3oBaHuii (PUIILTPOB MEPBOTO MOPSIZIKA, T. €. BEIX BTOPOTO IJIaHA KaK Obl
TUIABAIOT CPey Bellel MepBOro IUiaHa M MPOHU3aHbl STUMH BelaMu Oojiee TOHKOTro IuiaHa. [lpu
9TOM BeIlld BTOPOrO IJIaHa MOTYT «HE 3aMedaTh» BEIllM MEePBOro IUiaHa M3-3a OOJIBIION Pa3HOCTH
B pa3Mepax, OONBIION Pa3HOCTU YaCTOT AMCKPETH3ALMHU M HE TIOJHOTO COBIAICHUsI MEPHOCTH TIIa-
HOB (CHCTEM KOOPAMHAT).
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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