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AHHOTaAMSA

B nanHO# myO/IMKaly U3J10KEH HOBBI B3IJISIT HA ITPOMCXOXK ICHUE
U ycTpoiictTBO MuposmaHuss. OH OCHOBaH Ha COBMEIICHUU
PEUTHO3HO-MUCTHYECKOTO W HAyYHOTO TIOIXoAa K  3TOMY
Bonpocy. IlpencraBieH HOBHIA MOAXOH K PACCMOTPEHUIO TOHATUI
MPOCTPAaHCTBA W BPEMEHU, a Takke OCHOBHBIX (PU3MUECKUX
HBHEHHﬁ, TaKMX KaK TrpaBuTalyd, MNOpUpoda TEIUIOThl, CBA3b
MMPOAOJbHBIX KW TIONEPEYHBIX BOJIH, XHW3Hb YaCTHULl MHUKPOMUpPA,
MpOTEeKaHWe  IJIEKTPUYECKOro Toka. [lyOnukanust — sIBJIseTCS
MPOAYKTOM JIJTUTENTbHBIX «Pa3MBIIIJIEHUI Ha TEMY».
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BBenenune

YesnoBeuyecTBO BO BCE 3MOXM CYILIECTBOBAHUS BCEI/la MHTEpe-
COBaJIM MPOOJIeMBbI yCTPONCTBA MUPO3AaHus1. I3BeCTHBI 1Ba MOI-
XO[a K pelIeHHIO 3TOr0 BOIPOCA: HAYUHBII U PETMIMO3HO-MU-
CTUUYECKUUA. MHCTUYECKUIA TTOAX0A UMeeT Oosiee TITyOOKYyIo MC-
TOPUIO PA3BUTHS U MPUCYII] B OOJBINEN Mepe BOCTOYHOM KYJIbTY-
pe. Hayunsiit mogxon GoJbliie XapakTepeH ISl 3ara HoM IMBH-
mu3anuu. [1aBHOE OTIIMYKMe HAYYHOTO U PeIMIMO3HO-MHUCTHYE-
CKOT'0 MIOZIXOJIOB K BOIPOCaM yYCTPOMCTBA U MPOUCXOXKICHU ST MU-
PO311aHUs1 COCTOUT B TOM, KaK UJET IPOLIECC MO3HAHUS — «CBEP-
Xy BHU3» WIA «CHU3Y BBEpPX», OT MPUUYUHBI K CIICICTBUIO WJIH
OT CJI[ICTBUS K NpUYMHE. PelMrno3HO-MUCTUYECKUIA MOAXON
UCXOIUT U3 MO3HAHUWS MEPBONPUYMHBI TPOUCXOKICHUS] MUPO-
3[aHKS U €ro MOCIEAYIOUIEro pa3BUTHSI, HA30BEM 3TO METOAOM
«CBepXy-BHU3». Hayka ucxomut u3 HaOMoOeHUs! sIBJICHUN TIPpU-
POMbI, KCCIIEAOBAHMS CBOMCTB MMO3HABAEMbIX Beler. OHa rnocre-
MIEHHO PaCIIMpsIeT KPYT CBOMX OTKPBITUI U UX 000OIIEHHIA, cTa-
pasich MPOABUHYTHCS IIPU ITOM B CTOPOHY MO3HAHUSI ITPOLIECCOB
BO3BHUKHOBEHHSI U pa3BUTHs Mupa. [BHUrasich Takum oOpa3om
«CHU3Y-BBEpX», O(UIMaIbHAS HayKa KATErOpUYECKH He Mpu-
HUMAaeT BO33pPEHUs MPUBEPKEHIIEB PEUTMO3HO-MUCTUYECKOTO
MO/IXO/1A, B TO BpEMsI KakK MOCJIeJHUE IPUBETCTBYIOT JOCTHKEHU S
HAyKU, PU3HaBast UX OOJIBINYIO MPAKTUUYECKYIO TIOJIB3Y.

P. ®eiinman B cBoer KHUTE «Xapaktep Pusnuecknx 3ako-



HOB» 3aBUJI: «CerogHs Ham (pu3nYecKre TEOPUH, 3aKOHBI (pU-
3UKA — MHOXECTBO Pa3pO3HEHHBIX YacTeid M OOpPBIBKOB, ILIO-
X0 COYETAIUMXCs ApYyr ¢ ApyroM. Pu3mMKa eie He IpeBpaTh-
JIach B €JVHYI0 KOHCTPYKLMIO, I7I€ KaXAas YacTh — HA CBOEM Me-
cre. [Ioka 4yTO MBI MIME€EM MHOXKECTBO JIETajlel, KOTOPbIE TPYA-
HO MOJOTHATh JIPYyr K Jpyry». [lajee oH oTMmeuaer: «ajis Hac
BaXXHEE BCETO MOHATh BHYTPEHHEE CTPYKTYPHOE €JUHCTBO MHU-
pa». U eme nodasnser: «Hu noHnmanue npupoasl 371a, Joopa
Y HaJIeKbl, HU TIOHMMaHUE OCHOBHBIX 3aKOHOB B OT/AEJIBHOCTU
HE MOTYT OOeCreunTh ITyOOKOro moHMMaHus mupa. [losromy
HEpa3yMHO, KOrja Te, KTO U3y4aeT MUAp Ha OJHOM KOHLIE uepap-
XUYECKOM JIECTHULIBI, 0€3 JJOJIKHOTO YBaKE€HHSI OTHOCATCS K TEM,
KTO JI€JIaeT 3TO Ha JAPYTOM KOHLIE».

Hammeli neneio gBiasgeTcd U3J0KEHUE HOBOM T'MITOTE3LI, Kaca-
IOLLEVCA 3apOKACHUS U Pa3BUTHS] MUPO3/AHNU S, pacCMaTpUBalo-
1IeN BCce MPOLIECCHl MUPO3JIaHUS C €AVHBIX NO3ULUHI U €JVUHOU
METOJOJIOTMH, YUUTHIBAIOIIMX U HAYUYHbII U PEIUTUO3HO-MUCTH-
YyecKuM noaxoasl. OCHOBHBIM aClIEKTOM ITpA (POPMUPOBAHUY I'H-
NOTe3bl OBUT PETMTUO3HO-MUCTUYECKUH B3IJIs HA MUPO3/IaHuE,
NOYEPITHY TN NIPU YTEHUU I30TEPUYECKOM U PEIUTUO3HOM JIM-
Tepatypsl. [lpyrumu, He MeHee BaKHbIMU, aCleKTaMu ObUTH Ma-
TeMaTHU4JecKoe MoHsATHe peodpazoBanus Pypoe, Teopust Gpuiib-
TpalMy U COBPEMEHHBbIE TOHATUS IM(PPOBOH 00pabOTKU CHT-
HAJIOB, KOTOPOHM aBTOp YBJIEKaics psaf Jjer. U3 obbenuHeHus
3TUX PETUIMO3HO-MUCTUYECKUX B3IISIIOB M HAYUHBIX IMOHATUN
POAMJIMCH U3JIaraéMble HUKE TUIOTE3bl CYIECTBOBAHUSA MUPO-



3naHus. Takske 3/1€Ch BbICKa3aHbl HEKOTOPBIE TMIIOTE3bl BTOPOTrO
NOPAAKA, KaCaloUMecs OTACJIbHBIX MOHATUN U 3aKOHOB COBpE-
MeHHOM (pU3UKHU. BO3MOXHO, BBICKQ3aHHBIE HUKE TUIIOTE3bI T10-
MOTYT MOHSITh BHYTPEHHEE CTPYKTYPHOE €IMHCTBO MUpA, O KO-
TopoM ropopwii P. ®eiinman. JlaHHas myOavKays He SBIISAET-
C HAyYHBIM TPYAOM, HE CONEPAKUT MATEMATUYECKUX BHIBOIOB
1 (popMyI1, a MPOCTO U3JIATAaeT OMH W3 BO3MOXKHBIX B3IJIS/IOB
Ha YCTPOWCTBO MUpA. 3/1€Ch HET M CChUIOK Ha JUTEparypy, T.
K. JaHHasl MyOJIMKaIusl eCTh MPOCTO TUIO[, MHOTOJIETHUX «pPa3-
AyMHH Ha TeMy». [7le ¥ 4T0 ObUIO BBIYMTAHO, yXKE€ YaCTUYHO
CTEpJIOCh U3 MAMSATH, HO IOYTH BCE MOCTPOEHO HA YYKUX MbIC-
JIIX, IPOCTO NepeocMbICTIeHHbIX. OCHOBOMOIAraoliee BIusHUe
Ha (POPMHUPOBAHKE U3JIAraeMOr0 «B3IJIsi4a HA MUPO3aHUE» OKa-
3510 yreHue «TanHou pokTpuHbl» E. Il. braBarckon u KHUr
«Kusou stukn» E. U. Pepux.

Xouy BeIpa3uTh OarogapHocTh cBoeMy Jipyry B. A. Tlomakcé-
HOBY 32 IPOSIBJIEHHBIN MHTEPEC K HAIMCAHUIO STON KHUTH U APY-
KECKYIO TIONJECPKKY.



Hauvana mupo3sganus

B ocHOBe Halllel rUroTe3bl JIeKUT MPEICTaBICHIE BOCTOUHBIX
MUCTUKOB M 930TEPUKOB O TIEPBOIIPUUMHE BCETo CyIero — Ao-
comote. AOCOJTIOT 3TO BeuHasi HeM3MeHHasl IIepPBOOCHOBA MHUPA,
nepBoHayayio Bcero Cyinero, KOTOpoe MBICIUTCS €IUHBIM, BCe-
oO1MM, 6e3HavYaTbHbIM, OECKOHEYHBIM U MPOTUBOCTOUT BCSIKO-
MY OTHOCHUTEJIBHOMY U 0OYyCJIOBJIeHHOMY BpiTHIo. AGCOMOT 3TO
«To, umo ecmv Hu Mamepus, nu /lyx, ecmo TO — becnpuuurnas
IIPHYHHA /lyxa u Mamepuu, komopuwie cymo [Ipuuuna Kocmo-
ca. U TO movt nazvisaem E/TUHOIO 2KU3HDBIO». «Bce, umo ume-
em ovimue, ucxooum om ABCOJIFOTA, komopuiii, 6 cuay 00H020
3moeo onpedenerus, cmoum, kax Oona u Eounas Peanrvrocms —
C1e008aMeNbHO 8ce, uyxncooe 3momy Abcoaromy, 3apodcoarouse-
MY U RPUMUHHOMY DnemeHmy, HeCOMHEHHO, 00XHCHO Obimb Hn-
atosuell». «llapabpaman, Eounas Peaavrocms, Abconiom, ecmo
oonacme Abcontomnoeo Coznanusi, mo ecmo, ma CyuyHocmn, Ko-
Mopas 6He 8CAK020 OMHOULEHUS! K YCAOBHOMY CYUECMBOBAHUIO;
YCNOBHBIM CUMBONOM KOMOPOU S8NASIEMCSL COHAMENbHOe CYUle-
cmeosanue» (Taiinas noktpuHa, E. I1. braBarckas).

O06 AbcomoTe, COracHO APEBHUM 30TEPUIECCKUM 3HAHUSIM,
MBI HE MOXEM CKa3aTh HUYETo OIpe/IeIeHHOT0, TaK KaK OH OT HacC
CKPBIT Maliel, WJUTIO3Uel, B KaueCTBE KOTOPOW BBICTYIIAeT MaTe-
pusi. MBI TOJTBKO MOXEM TMPETONIOKUTh, UYTO OH 00JIa/1aeT CO3HA-
HHUEM U 3TO CO3HaHUE BceMoryIie. Mbl He MOXeM Tak:Ke CKa3aTh



HUYEro OMpeJIeIEHHOTO O TOM, UTO MPECTaBIIsieT cCOO0i co3Ha-
Hre AOcomoTta. Mbl MOJKEM CYAUTh O HEM TOJIBKO IO aHAJIOTUH
CO CBOMM COOCTBEHHBIM CO3HAHMEM, KOTOpOe O00/NajaeT TaKu-
MU CBOMCTBaMHU KakK, HaIprUMep, BOOOpaKeHUe, UHTYUIIHS, BO3-
MOXHOCTb JIOTHYECKOTO MBIITUICHUSI U JIP., XOTSI M O HUX HE MO-
K€M CKazaTb HU4ero Teepaoro. CoriacHo MUCTUYECKUM BO33pe-
HUSIM AOCOJIOT SIBJISIETCSI €OUHCMIBEHHOIL PeanbHOCMbI), 8Ce
ocmaavHoe —mailst, unato3us. IIpuMUTHBHBIM aHATIOTOM STOM
I7100aJTbHOM WILTIO3MHA MaTepUH, 3a KOTOPOU CKpPhIBAeTCSl CO3HA-
HUe AOCOIIoTa, SIBJISETCS HAOMIONEHNE 32 BBICTYIUIeHHEM (ho-
KyCHHMKA-WJUTIO3MOHKCTA. Mbl BUJMM BOIUIOINIEHHE (POKyca, Kak
3aiilia U3BJIEKAIOT U3 IUISAIBI, U HE MOXEM TMOHSTh, OTKY/AA OH
TaM B3s1JICsl. PeasibHOCTh IPOUCXOISINETO HE BBI3BIBAET Y HAC CO-
MHEHHS. 3a 9TUM MaTepUAIbHBIM SIBJISHUEM CKpPBbIBAeTCs1 pado-
Ta co3HaHMs (POKYCHMKA. BocTouHast MyapOCTh, HACKOJIBKO HaM
U3BECTHO, HE OOBSICHSIET, KaKUM 00pa3oM 0Opa3yeTcs 3Ta UJLTI0-
3Ms, 32 KOTOpOi cKpwiBaeTcst Adcommot. [Ipennaraem runoresy,
KOTOpas [eaeT MOMbITKY 1aTh BO3MOXKHOE OObsICHEHHE.
Tenepr npencraBum cede, 4To AOCOIIOT «KOTJA-TO» 6000-
pa3un B CBOEM MOTy4YeM CO3HaHUM OECKOHEYHOE MHOTOMEpPHOE
MIPOCTPAHCTBO C OOJBITUM YHCIIOM U3MEPEHUI: N-MEPHOE MPO-
CTpaHCTBO. YesioBeK, BCIIEICTBUE OIPAHUYEHHOCTH BO3MOKHO-
CTeil CBOErO CO3HAHMSI U CBOMX OPraHOB BOCIIPUSTHS, CIIOCOOEH
CO3[1aBaTh B CBOEM BOOOPaKEHUH TOJBKO 0Opa3bl OJTHOMEPHO-
r0, IBYMEPHOIO U TPEXMEPHOTo MpocTpancTB. Ho Moryuemy co-
3HaHUI0 AOCOJIOTa TOJBIACTHBI MHOTOMEPHBIE 0OPa3bl BHICIIIAX



u3MepeHnii. HecMoTpst Ha orpaHMYeHHBIE BO3MOXHOCTH YeJIO-
BEYECKOT0 CO3HAHMSI, MATEMAaTHKH pa3pad0Taii aHATUTUIECKIE
METOIbI TIPE/ICTABJIEHUSI MHOTOMEPHBIX ITPOCTPAHCTB, BEPOSITHO,
MaJjio COOTBETCTBYIOIIETO MHOTOMEPHBIM OOpa3HBIM IPEJICTaB-
JICHUSIM cO3HaHUS AGCONTIOTa, HO, TEM HEe MeHee, — pa3padoTaJim.

Hanee mpeacraBuM ceGe, YTO B 3TOM BOOOpaXkaeMoM N-
MEpPHOM TPOCTpaHCTBE AOCOTIOT BOOOPA3WII JIBa OJMHAKOBBIX
10 MOIITHOCTH ¥ MTPOTUBOIOJIOKHBIX IO 3HAKy N-MEPHBIX OENTbIX
nryma. besnblil 1irym, Kak U3BECTHO, MPECTABIsIET COOOH CILIONI-
HOU CHIeKTp KoJyieOaHuii (BUOpaIuii), C 4YaCTOTaMu, U3MEH SOV~
MUCS OT HYJISI 10 OECKOHEYHOCTH. Beliblii IymM XapakTepu3yeT-
Cs TeM, 4TO MOIIHOCTH KOJeOaHMHM BCEX COCTABJISIONIUX CIIEK-
Tpa OIMHAKOBHI, HAIPUMEP, paBHBI euHUIIE. [Ipr 3TOM MHOTO-
MEPHBII CIEKTpP KoJieOaHUI MOKHO TPEJICTABISITh KaK COBOKYTI-
HOCTb OJJHOMEPHBIX CIIEKTPOB OTHOCHTEIIBHO KaXI0ro U3 M3Me-
penuii. Takoil MHOTOMEpPHBIN OBl IITyM OOBIYHO HA3bIBAETCS
xaocom. JIBa OAMHAKOBBIX MO MOIIHOCTA MHOTOMEPHBIX CIIEeK-
Tpa OTJIMYAIOTCS TEM, UTO KOJieOaHUs BCEX YaCTOT OJJHOTO CIIeK-
Tpa MPOTHBOMOJIOKHBI 1O (pa3e COOTBETCTBYIOIIUM KOJICOAHH-
saMm apyroro crektpa. HazoBeM Kosie0aHHMS OMHOTO CHEKTpa no-
NONHCUMENbHBIMU Y 0O003HAYMM MX 3HAKOM M/t0C, & KOJIeOaHUs
BTOPOTO CIEKTPa — OMPUUAmenbHulMu 1 0003HAYUM UX 3HAKOM
munyc. Tloatomy, eciv Bce KojieOaHUsI OJTHOTO CIIEKTPa CIIOKHUTh
C KOJIeOaHUSIMHM BTOPOT'O CIIEKTPa, TO BCE OHU B3aMMHOYHHYTO-
KaTcsl U pe3ysbTUpyolIasi cymma OyeT paBHa Hymo. To ecTb
IIPY 3TOM, Ka3aJoch Obl, HUYEro B MPOCTPAHCTBE HE TOSBUT-



CsA: Kak OBLJIO MPOCTPAHCTBO ITYCTBHIM, TaK ITyCTHIM M OCTaHET-
cs. Ho eciu T crieKTpbl paccMarpuBarh MO OTAEIbHOCTH, TO
B IIPOCTpaHCTBE Oy/IeT CYIECTBOBATh JBA MOIIIHBIX MTOTOKA MPO-
TUBO(A3HBIX KOJIeOaHUH (BUOpaIii) ¢ YacTOTaMu B JIMaria3o-
HE OT HyJIs1 10 OeCKOHeUHOCTU. MBI PUBBIKJIA K TOMY, 4TO BCE
MIPOLIECCHI SIBJISIOTCS (PYHKIIMEH BpEMEHU, T0O3TOMY Ha MPAKTUKE
OOBIYHO paccMaTpUBAEM YacTOTY KOJIeOaHUsI BO BpDEMEHHOM 00-
nactu B ipuBbiaHOM 11 Hac Buge f=1/T, roe f — yacrora, a T —
BPEMEHHOM TIepHOJI CIIeKTPaIbHOTO Koyiebanus. OIHaKO B JaH-
HOW TUIIOTE3€ PACCMATPUBAETCS CIIEKTP MPOCTPAHCTBEHHBIX KO-
Jie0aHU OTHOCUTEIBHO MPOCTPAHCTBEHHBIX KOOPAWHAT. JTH KO-
neGaHus XapaKTepu3y0Tcsl ITTMHON BOJHBI A, BRIpaKaeMoOH, Ha-
npumep, B Merpax. CienoBarenbHO, yactota KojebaHusi Oyaer
BbIpakaTbcs B Bujie f=1/A. B Takom criekTpajibHOM IpecTaBie-
HUM KOJieOaHWI He YIIOMUHAETCS TIOHSITUSI BpEMEHU — BpeMeHH!
MPOCTO HeT.

Tenepp wucnonp3yeM TMOACKAa3Ky, HaHHYIO B EBanrenue
ot MoanHa, «B nauane 6vino Caoso, u Caoso ovino y boaa, u cao-
60 0vin0 boz». OTCI0Ma MOKHO MOHSATH, YTO O HA4A.1A HUYETO
He ObLIo, a 3aTeM nosiBuiiock CnoBo. byaem cuutars, uto Ciio-
BO O3HAYaeT 3BYK, a 3BYK, KaK U3BECTHO, MPEJCTABIIsIET COOOM
PONOJIbHBIe BUOparuy wim kojieOanus. CieqoBaTeibHO, MOXXHO
MIPETIONOKUT, UTO 8Ce paccmMampusaemvle KOAeOAHUsL UNU GUO-
pauuu npedcmagnsiau coboli MHoO20MepHble cfhepuueckue npo-
00.1bHble 80HbL, HANPABNEHHBIE OM UeHMPa (Ha4ana Koopou-
Ham) K nepugpepuit ONst NONOHCUMENbHO20 CNEKMPA U 0OPAMHO



om nepugbepuu K ueHmpy 0. OMpuyamenvHozo cnekmpa. Bee
Konebanust cyuecmsytom 6 coznaruu Abconoma, 6 Ezo éooopa-
Jicenuy. BBEIEM ell€ OJHO MPEAroNOKEHUE-OTPaHUYEHHUE, CY-
IeCTBEHHOE 17151 Halllel TUIoTe3bl. Bce paccMarpuBaembie Mpo-
IIECChl B CO3HAHMM AOCOIOTa BHITIOJIHEHB HE B HEMPEPHIBHOM
BUJIE, KaK Mbl IPUBBIKJIU MPEJICTABIIATH BCE MTPOUCXOSIIINE MTPO-
IIECChI, 2 B KBAHTOBAaHHOM BH/JIE. DTO O3HAYAET, UTO MPOIIECC BhI-
pakaercsi B BUJI€ MMOCJIEIOBATEIbHOCTH JIUCKPETHBIX 3HAYeHUI
(BBIOOPOK), CAEOYIONIMX IPYT 32 IPYrOM C OAMHAKOBBIM OYEHb
MaJIeHbKUM TMPOCTPAHCTBEHHBIM MHTEPBAJIOM [UCKPETU3AIIUU.
[Tpu 3TOM BeTIMUMHA BHIOOPKH TaKKe HE SIBJISIETCS HEMPEePHIBHOM
BEJIMUMHOM, a KBAHTOBaHA C OMpe/Ie/IeHHBIM IIIarOM KBaHTOBA-
HUsA. Tak Kak MHTEpBaJIBl TUCKPETU3AlMY M KBAHTOBAHUS OYEHb
MaJibl, TO TIPOIIECC BU3YAJIbHO KaKeTCsl HeMpephIBHBIM. [1Jis1 Ha-
IIEro MPUMUTHBHOTO BOOOPAKEHUST 3TU UHTEPBAIBI TUCKPETH-
3alliM U KBAaHTOBaHUsS KaXyTCs OECKOHEYHO MAaJbIMH, HO IS
MOT'y4ero co3HaHusi AOCONIOTa OHU SIBJISIIOTCSI BIIOJIHE KOHEY-
HbIMM BesmunHamu. Kaxmas BeIOOpKa mporiecca IpeicTaBiie-
Ha N-MEPHBIM YHCJIOM, TPONOPIIMOHAIBHBIM BEJIMUMHE STOM BbI-
Oopku: (Ap,A;...Ay), TIe Aj — aMIUIMTYa BHIOOPKHM IO i-OoMy
u3MepeHuIo (1o -0l MpOoCTpaHCTBEHHOW KoopauHare). Pa3psa-
HOCTh uuclia A; —OombIlas, HO BCE-TAaKWM KOHEYHAs BEJIUYU-
Ha, KOoTopasl ompefesseT TOYHOCTh KBAHTOBAHUS TIO0 aMILIUTY-
ne. B ¢usuke KBaHTOBOE MpeJCTaBlIeHUEe KOJIeOaHU! BIIEpBbIC
6110 0O0cHOBaHO Makcom [lnaHkoM mpu uccIeIoBaHNM 3aKO-
HOB TEIJIOBOTO M3JTyueHHs a0COMOTHO YepHOro Tena. OTMeTum



TOJIbKO, uT0 Makc IlnaHk paccmaTpuBai 3TU SIBJIEHUSI B MPO-
rieccax (pU3MUYECKON MaTepur M 0OOCHOBAJI JIsl HUX KBAHT JIEH-
CTBUSL — KO3(D(PUIIUEHT, CBS3BIBAIOIINN SHEPIUI0 KBAHTA JJIEK-
TPOMarHUTHOTO M3JIy4eHHUsl C ero yactotou. [1maHkoBckue Be-
JIMYMHBI (JUIMHA, BPEMsl, Macca, SHEprus, Temreparypa u T. A.)
UTPalOT BaXKHYIO POJIb ISl COBPEMEHHOU TEOPETUYECKOU (PU3H-
KM KaK HV)KHUE TPaHUIIbl IPUMEHUMOCTH COBPEMEHHBIX (pU3U-

yeckux teopuil. BosmoxHo, [lnankoBckyto juny (1,6 * 107

33 MeTpa) MOKHO TPAKTOBATh KaK UHTEPBAJI AUCKPETU3ALINU pacC-

CMaTpUBaeMOro (pM3MYECKOro Mporiecca, T. €. BBIOOPKHU Ipoliec-
ca CIeayloT APYT 3a IPyroM ¢ TaKuM UHTepBaioM. O4YeBHIHO,
9TO MOXXHO C/IeNiaTh C OOJBINON JOJIed OCTOPOKHOCTH, TaK Kak
3HaYeHHe [1JTaHKOBCKOM JJTMHBI BRIBEEHO Yepe3 CKOPOCTh CBe-
Ta B BaKyyMe, a Takxe 3HaueHust [1TaHKOBCKOM ¥ TpaBUTAIlIOH-
HOU NOCTOSAHHBIX. Kpome Toro, I1aHk paccMarpuBani IUCKpETH-
3aIIMI0 TI0 BpEeMEHH, B Halllel e TUIoTe3e MPe/IosiaraeTcs uc-
KpeTH3alysi Mo MPOCTPaHCTBY. MoxkeT ObITh, MHTEpBAI TUCKpe-
THU3AIMH 7151 (PU3NYECKOTO TUIaHA HYKHO UCKATh APYTHM CIIOCO-
6oMm, a Jydre Obl U3MEPUTH HerocpencTBeHHo. [Tnanky nepso-
HaYaJIbHO BEJIMYKMHA, Ha3BaHHAsI KBAHTOM JieficTBUS A, Ka3aach
«M60 (PUMKTUBHOW BEJIMYMHOM, U TOT/IA BECh BBIBOJ 3aKOHA W3-
Jy4eHus1 ObLT B IPUHIIKIIE JIOXKHBIM M ITPEACTABIISIT COOOH JINIIb
Urpy B (popMyIisl, JIMIIEHHYIO CMBICTa», MO0 h mMmena ¢yHaa-
MEHTAJIbHBIA CMBICIT, ¥ 3aKOH BepeH. Hike Mbl paccMOTpuM Ha-
Iy TPAKTOBKY 3HaMeHUTOH popmyitsl [TmanHka.

Takum oOpa3om, Bce MpoIecchl U mpeodpa3oBaHus, popmu-



pyloIle MUpPO3/IaHie B CO3HAHMU AOCOIIOTa, B COOTBETCTBUU
C HaIllell THTIOTE30M, TPOUCXO/ISAT B KBAHTOBAHHOM Bujie. VIHTep-
BaJI JMCKPETU3AIIMH TPOIECCOB U IIar KBAHTOBAHUS BHIOOPOK,
MpUMeHEHHBIX AOCOIOTOM TPH TeHepaluyd UCXOJHOTO MHOTO-
MEPHOTO CHIeKTpa 4aCcTOT, Ha MHOTO TIOPSIIKOB BEJIMUMHBI MEHb-
re [11aHKOBCKUX, YTO TO3BOJISIET TPE/ICTABUTh YaCTOTHI KOJIe-
OaHMii B IMana3oHe Ha MHOTO TIOPSIIKOB OoJibIiieM, yeM y [1nan-
KOBCKHUX BEJIMYMH, U, CJIEJOBATEIbHO, OMKMCHIBATh MAaTEPHIO BCEX
«TOHKUX TUTaHOB». Tako# BUJI MpeICTaBIeHNs] U 00paOOTKY HH-
(opmaru ucrnosnb3yercsi COBpeMEHHBIM YeIOBEUECTBOM B TEO-
pUU ¥ MIPAKTHKE TIOf] HA3BaHUEM Uughposasi 00padomka cuzHa-
206. Takum o6pazom, M. [TnaHka, KOTOpPHIN, KaK CUMTAIOT, 3a-
JIOXKUJT OCHOBY KBAHTOBOM (PU3UKU, MOKHO KOCBEHHO CUMUTATh
¥ BJIOXHOBUTENIEM IM(PPOBOI 0OPadOTKM CUTHAJIOB, O YeM OH
caM W He TIoJIo3peBall.

BHecem erie oqHO MpearnosiokeHre O TOM, 4To Oe3rpaHuy-
HOE CO3HaHMe AOCOJIOTa MOXKET CTPYKTYPUPOBATHCS, BBIIEISIS
u3 ceOsl OTJebHBIE CTPYKTYPBI ISl PEIllieHUs] Pa3IMIHbIX 3a-
nad. Kazasoch Obl, J1Ba OIMHAKOBBIX BOOOpakaeMbIX MHOTOMEp-
HBIX CIIEKTpa C MPOTUBOMNOIOKHBIMU 3HAKAMH JOJIKHBI ObLTH OBl
AQHHUTUJIMPOBATh (B3aMMHOYHUYTOXUTHCS), HO OHU CYIIIECTBY-
10T OTHOBPEMEHHO KaK Obl B pa3/ie/IbHbIX, HO CBSI3aHHBIX MEX-
1y cOOOM CTPYKTYPHBIX 0OJIACTSAX CO3HAHUSI AOCOTIOTA W TIOSTO-
My COCYIIECTBYIOT Oe3 aHHUTvIsIIi. Co3HaHKE YeloBeKa TOXe
CIMOCOOHO B YMPOIIeHHOW (hopMe pa3fesbHO BOOOPA3UTh MPO-
TUBOTIOJIOKHBIE TIPOLIECCHI, YACPKUBAS MX OT aHHUTUJISIIUY, Ha-



IIpUMeEp, JIEKTPOH U MO3UTPOH: YUEHBII B CBOEM BOOOpAKEHUN
CIOCcOOeH KaK pa3/ebHO MaHUMYJIUPOBATH STUMU MPOTUBOIIO-
JIO)KHBIMH YaCTHIIAMHU, TaK ¥ COBMEILATh UX, JOBOAS UX 10 B3a-
MMHOU aHHUTUIsIIMK. Haille co3HaHue siBsieTCsl IpUMUTUBHEN-
[IIAM [IOJOOMEM CO3HAHUA AOCOIIOTa, HO BCE-TAKU — HEKHUM I10-
nooueM: «H ckazan boz: comseopum uenoseka no oopazy Hawe-
MY, no nodoouro Hauemy...». CoBpeMeHHbIe yUeHble, KaK TOBO-
PAT, IPULYMaIM ISl TPEIOTBPAIICHUSI aHHUTWIISIIIUM aHTU4a-
CTHII OCOOBIE MAarHUTHBIE JIOBYIIKH, U30IMPYIOIIE aHTHYACTH-
1Bl OT YacTuIl. A mouemy ke AOCOIIOT He MOXKET UCIIOIb30BaTh
JUISI 9TUX 1iesielt uTo-HuOyAb Oosee 3(peKTUBHOE, UeEM MArHUT-
HBIE JIOBYIIIKU, TeM OoJiee UTO BCE Mamepudnviible TIPOIECCH,
KaK MbI YK€ TTPEATOIOKUIN, TPOUCXOAAT B CO3HAHUU AOCOITIO-
Ta.

VIMeHHO 3TH TTPOCTPAaHCTBEHHO-CHEKTPaJIbHbIE KOHTUHYYMbI
BUOparuii (KoneGaHWil) MO HaIlleld TUIoTe3e U JieXkKaT B OCHO-
BE MUPO3JaHMsI, B KOTOPOM MbI KHBEM, KOTOpoe HaOJomaemM
Y MO3HaeM. JTU KOHTHUHYYMbI HE SIBJISIIOTCS YeM-TO peasbHbIM,
a ABJISIIOTCS POYKTOM BOOOpakeH!s1 co3HaHusI AOcomoTa. ITu
MHOTOMEPHbIE MPOCTPAHCTBEHHbIE CIEKTPbI SIBJISIIOTCS TOU MC-
XO[IHOW TOHKOW NpadHeprueu, KoTopas JeKUT B OCHOBE TOH-
KOM MCXOIHOW NMpaMaTepuu, KOTopasi, B CBOIO OYepe/ib, SBJIS-
€TCsl UICTOUHMKOM MaTepuM BCeX CTyIEeHel IUIOTHOCTH, B TOM
yucie u puzndeckort Marepun. OTC0a BUJHO, YTO CyMMa TUX
CIIEKTPOB paBHA HYJIO U, CJIEJOBATEJIbHO, HA CAMOM JieJie TIPo-
CTPAHCTBO — ITyCTO, ]a ¥ CAMO OHO — JIUIIIb TIPOIYKT BOOOpaske-



HUsA AOcomoTa. B To ke Bpemsi, eclii X paccMaTpuBaTh IOPO3Hb
¥ TIPA 3TOM COBMECTHO, TO UX OOBEJUHEHHE JACT HE IMyCTOTY,
a 10, 4ro Ha BocToke HaspiBaloT MIHb n SIHb. Bee cogepxurca
B HUYEM M HUYTO COAEPXKUTCA BO BceM. M Tak Kak 3Ta OCHOBa
BCETO CYILETO SIBJISIETCS JIMIIb ITPOIYKTOM BOOOpAKEHMS CO3HA-
HIs1 AOCOITIOTa, TO CTAHOBUTCS SICHBIM, TIOUEMY JPEBHUE Mype-
16l HA3bIBAJIM MaTepuio Maiieil (MJUTIO3KUEl), 32 KOTOPO CKPHI-
BAETCsl UCTUHHASI PeasIbHOCTh — caM AOCOIIOT.

Maremarvka npeaycMaTpuBaeT 1Be hOpMbl MPeCTaBICHU S
npoLieccoB: B (hopMe COBOKYITHOCTU OOBIYHBIX MTPOCTPAHCTBEH-
HBIX (DYHKIIMH U B CIEKTPAIbHOU (DOPME — B BUJIE COBOKYITHOCTH
nepuoanuvecKkux KosebdatenbHbix yHkimid. [lepexon ot omHoi
(popmbl TIpeacTaBieHus K IPyroi OCYHIECTBISETCS C MOMOIIbIO
napsl ipeoodpazoBanuii Pypwe. [lepexon oT MpocTpaHCTBEHHON
(popmbI IpeacTaBiIEHUs MPOLIECCOB K CHEKTPAJIBHOM OCYIIECTB-
JfeTCs MyTEM npsaMoz20 npeobpaszosanusi Pypve, TPOTUBOIIO-
JIOXKHBIN MEPEXOJ] OCYIIECTBIISIETCS MyTeM 00pamuoz2o npeoopa-
306anust Pypwve. CymiecTByeT napa OAHOMEPHBIX MPeoOpa3oBa-
Hull Pypbe, NMpeJHa3HAYEHHBbIX U1 U3yYeHUs (DyHKLIMU OJHOU
NIepEMEHHOM, U CyIIeCTBYeT Mapa MHOTOMEPHBIX MpeoOpa3oBa-
Huil ®Oypbe, mpeJHa3HAYEHHbIX MJIsI U3yYeHUs] MHOTOMEPHbIX
ynkuwmii. [Tpu 3TOM MHOTOMepHOE npeoOpa3zoBanre Pypbe OT-
HOCUTEJIbBHO MHOXECTBA OCEW KOOPAMHAT MOKHO IPE/ICTABIATh
KaK COBOKYITHOCTb OJHOMEPHBIX MpeoOpazoBaHuil Pypbe 0THO-
CUTEJIBHO Ka)KAO0M U3 MHOXECTBA OCE KOOPAMUHAT.

Oo6parHoe mpeodpazoBanrie Pypbe, MO CYTH, MPEICTABIISET



co0oil CyMMHpOBaHUe (HaKOIUIEHHE) BCeX KOIeOaHUM, COCTaB-
nsomyx criekTp. Eciu npoTtruBononoxkHbie o (ase crneKkTpaib-
Hble KOHTUHYYMBI, CYIIECTBYIOIIHE B BOOOpakeHnn AOCOMoTa,
HE3aBHCUMO MOIBEPrHYTh 0OpaTHOMY IpeodpazoBanuio Pypbe,
TO TIOJIyYUM [IB€ MHOTOMEPHBIE JIeNIbTa-(PYHKIMU C TIPOTUBOIIO-
JIOKHBIMY 3HAKAMH.

MHoromepHas nenbTa-(pyHKIMs IPEICTaBIIsET COO0M OECKO-
HEYHO y3KMI MHOTroMepHbIi ummyiabc. Ha puc. 1 nokaszan npu-
Mep TOJIOKUTETBHOTO W OTPULIATEILHOTO OJHOMEPHBIX OeJTbIX
CIIEKTPOB YaCTOT, a HA PUC. 2 — MpUMep OOpaTHOrO Mpeodpa-
30BaHUS 3THX CHEKTPOB B MPOCTpaHCTBeHHYO dopmy. Obpar-
HOoe npeoOpa3zoBaHue (pOpMHUPYET MOJOKUTENbHYIO U OTpUIla-
TeJIbHYIO0 nenbra-(pyHKImu. enpra-pyHKIUs MpeacTaBiseT co-
6011 OECKOHEYHO Y3KUI UMITYJIbC. DTH JIBAa PUCYHKA JEMOHCTPH-
PYIOT BOBMOXHOCTD MPEJICTaBJICHHSI OJIHOTO M TOTO K€ Tporiecca
B JIBYyX (popMax: CEKTPaJIbHON U MPOCTPAHCTBEHHOM.

OTpMuUaTeNbHEIA MoN0OHN TeNEHBIA

f=1/A

Puc.1. [Ipumep 6es0ro 0IHOMEPHOTO CIIEKTPa YacToOT



Puc.2. [Ipumep oOparHoro npeodpazoBanust Pypse criekTpa
puc.1

J1st 0OpabOTKHM MPOLIECCOB B CIIEKTpaibHOM (hopMe co3/1aHa
Teopusl pwibTpaiy. Teopus (uIbTpalMy ONMUCHIBAET CTPYK-
Typbl (PUIBTPOB U UX XapaKTEPUCTUKU. Kax bl (puasTp umeer
BXOJ1, HA KOTOPBII MOCTYMAIOT BXOAHBIE CUTHAJIbI, U BBIXO[I, KOTO-
PBIi BBIIAET pe3yabTar (puibTparu. BXxogHble 1 BBIXOIHbBIE CHT-
HaJIbl (PUIIBTPOB MPEJCTABISAIOT cOOOM HAOOphI BUOpaluil pas-
HBIX 4acToT. BakHeWmmMu xapaktepucTukamu (puiibTpa sBJisi-
I0TCSl aMILIUTY/IHO-4aCTOTHASA, UMITYJIbCHAs U MiepexonHasi. AM-
IUTUTY/IHO-4aCTOTHAsl XapaKTEPUCTHKA MOKA3bIBAET: C KAKUM Be-
COM TMPOXOAT Ha BBIXO[ (PHIIbTPA KOTEOAHHS pa3IMIHbIX BXO/I-
HBIX YacToT. VIMnyJibCHas1 peakiys MOKa3bIBa€T BHIXOIHOM CHUT-
HaJl (pUIbTpa MPU BO3JEWCTBUM HA €ro BXOJ JIe/bTa-UMITYJIb-
ca. [lepexonHasi XapaKTepUCTUKA MTOKA3bIBAET BHIXOJHOW CUTHAJ
(punbTpa pU BO3EMCTBUM HA €r0 BXOJL CTYIEHYaTON (DyHKIMH.



VimmynbcHast M aMIUTMTYJHO-YaCTOTHASI XapaKTEPUCTUKH CBsI3a-
HBI MEXy coboii mapoit mpeodpasoBanus Pypwe. mmyabcHas
Y TiepexoHas XapaKTepPUCTUKHU CBSI3aHbl Mexkay codor audde-
PEHIMATILHBIM U MHTETPAJIbHBIM MPEOOPa3OBAHUAMU. AMILIH-
TYJHO-YACTOTHASI XapaKTEPUCTUKA 00IaIaeT BaKHBIM MapamMeT-
pPOM — TOJIOCOM MPOITYCKaHUs YacTOT; YeM IIMpe 3Ta I0J0ca,
TeM OOJIBIIIUH CIICKTP YacTOT MpoxoauT Yepe3 punbtp. [lepexon-
Hasl XapaKTepUCTHUKA 00aJaeT MPOTIKEHHOCTHIO U IIEPEMEHHOM
KpYTH3HOU Hapactanusi. Yem Oosiee pacTsHyTa MepexoHas Xa-
PaKTEpUCTUKA (PUIIbTPA, TEM MEHBILIE M0JIOCA POIYCKAHUS €ro
AMITTUTYJHO-YaCTOTHOM XapaKTEPUCTHKK U HA000pOT. YeM BbI-
111e KPyTU3HA NEPEXOJHON XapaKTePUCTUKH, TEM BbIIIE KPYTH3-
Ha peau3anuy PUIbTPyeMOro mpoliecca, T. €. mpoliecc ObicTpee
HapacraeT w crangaer. Jlioo6oi dunbtp npexacrapisier codon
TOT WJIM MHOW BapUaHT HAKOTUIEHUsI KOJieOaHWH, a KaXIblid Bapy-
AHT COOTBETCTBYET CTPOTO OMPE/IEIEHHbIM aMILIUTY/IHO-4aCTOT-
HOU U UMITYJIbCHOM XapakTepuctukam. O6parHoe npeoOpa3oBa-
HUs1 Pypbe mpeAcTaBiseT coooil (PUIBTP ¢ pAaBHOMEPHOU aM-
TUTUTY/IHO-9aCTOTHOM XapaKTepUCTUKON B OECKOHEYHOM TOJIoce
yacToT. Ene pa3 nomyepkHem, 4To B JAaHHOW TMIOTE3e paccMat-
PUBAIOTCS MPOCTPAHCTBEHHBIE KOOPIMHATHI, IPOCTPAHCTBEHHbIS
KOJIeOaHMS B 9THX KOOPIUHATAX U COBEPULEHHO HE PACCMAMPU-
6aemcsi NOHSIMUe BPEMEHU.

Ha pucynke 3 cxemaTHuecKu MOKa3aHbl aMILUIATYTHO-4aCTOT-
HbIE XapaKTEPUCTUKH TpeX (PWILTPOB HMUKHUX YaCTOT C pa3-
HBIMM T0JI0caMu Tportyckanus. Ilonoca npomyckaHust 4acTtor



¢unbrpa C GoJbllie MONMOCH MPOMyCcKaHUs 4acToT (uubrpa B,
KOTOpasi, B CBOIO 0YepeIb, OOJIBIIIE MOTOCH! MTPOITYCKAHM S YaCTOT
dunbTpa A. Yactota @ — BeMUMHA OOPATHO MPOMOPITUOHATD-
Has JuiiHe BONHbI A. Ha pucyHke 4 cxemaTHuYecKu IMOKa3aHbI
NePEeXOIHbIE XapaKTePUCTUKU ITUX uiIbTpoB. M3 comnocrasie-
HUS TUX PUCYHKOB BUJTHO, YTO YEM IIIKPE MOJIOCA TPOITYCKAHU S
(puibTpa, TEM Kpyde HapacTaeT ero nepexoiHas XapaKTepUCTH-
Ka.

w=2r

Puc.3. AMIIIUTYAHO-4aCTOTHbIE XapAKTEPUCTUKU TPeX (PUJIb-
TPOB



X

Puc.4. [lepexonHple XapaKTEPUCTUKU TpeX (PUIBTPOB

COBOKYMHOCTh MHOTOMEPHBIX TOJIOKUTEIBHOTO U OTpHIIA-
TEJIBHOTO CIIEKTPOB (TIOJIOKUTEILBHOTO U OTPHUIIATESIBHOTO Xa0-
COB) COZIEPKUT B ce0Oe MPaKTHUECKH HEeHcCsKaeMble BO3MOK-
HOCTU ISl TIOCTPOEHUSI BCEX Belllell W SIBJIHUN MUPO3AAHUSI.
AHaJOrn4yHO, OeJIBI 3BYKOBOM IIIyM COIEPKHUT B ceOe BCEe BO3-
MOXHBIE MY3bIKQJIbHbIE TTPOM3BEICHNS, HYKHO TOJBKO JOJIK-
HBIM 00pa3oM 3TOT mIyM NpoduIbTpoBaTh. MIHCTpyMeHTaIb-
HOUM 0a300 MpPOsIBIEHUSI MUPO3JaHUsl SIBJISIETCSl MPOLIECC MHO-
romMepHol (pUIIbTpAIIK CrieKTpa (Xaoca) OECKOHEUHBIM MHOKE-
CTBOM (prIIBTPOB ¢ OECKOHEYHBIM MHOTOOOpa3reM MapamMeTpoB
Kak 110 BCEM N U3MEPEHHsIM, TaK U T10 JIIOOMY JpyroMy couerta-
HUI0 u3MepeHuid. [Iporiecchl (puIbTpaly sSBJSIOTCS OCHOBHbI-
MU, a2 BO3MOXHO U eOUHCIMEEHHbIMU TIPOLIECCAMU, 0OecrieunBa-
IOIIVMU TIPOSIBJICHUE MaTepUaIbHOTO MUPO3/IaHUS U3 UCXOIHO-
T'0O MHOTOMEPHOTO Xa0ca.



OCHOBHBIM MHTEpecOM AOCOJIOTa B MPOLIECCe MOCTPOSHUS
MUPO3JIaHUS SIBIISIETCSI NO3HAHUe BCEX BEIIEH, MPOIIECCOB U SIB-
JIEHWIA, KOTOPble MOXHO TIOJYYHUTh M3 MCXOHOTO CHEKTpa ITy-
TeM ero (pusbTparmu. Tak Kak (pUIbTPhl pa3IMyaloTcs Mo CTPYK-
Type ¥ UMEIOT pa3Hble XapaKTEPUCTUKH, TO M BEIY BOILIOIIA-
10TCs pa3Hbie. [lomyTHO B mporiecce perieHus 3Toi 3aaaun Ao-
COJIIOTOM pelIaeTcsl U 3a/a4a CaMONO3HAHUSL, OH TIO3HAET CBOU
COOCTBEHHbIE BOBMOKHOCTH. VICXOMHBI MHOTOMEPHBIN CIEKTp
NPEJICTaBJIsET COOOM TIEPBUYHYIO npasHepeuio, COIEPKUT B Ce-
0e B CKpBITOM BHJE BCe MHTEpecyonre AOCOIOT BEIH U SIBJIe-
HUS U SIBJISIETCS] ICXO/THOM CYOCTaHITUe! /1715 TPOSIBIICHU ST MAPO-
31aHus. 3aada MposBICHUs] MUPO3aHUS PellaeTcsl MEeTOI0M
(usbTpanuu, U BCe YTO CyHIECTBYET B MUPO3/IaHHUH, JTOCTUTA-
eTCsl IMEHHO B TIpoliecce (PrIbTPaIMy CIIEKTPa UCXOAHBIX MHO-
roMepHbIX BuOpanuii. Jliobas MatepraibHasi Bellb U JII0O0e SIB-
JieHre B MHPO3JaHUM €CTh Pe3yJbTaT pabOThl MHOXECTBA CBSI-
3aHHBIX MeKIYy coO00u (prbTpoB. COBOKYITHOCTh BCEX OOBEIM-
HEHHBIX (PUIIBTPOB MUPO3JAHUSI PECTABIsIET cOOOM ouH Oec-
KOHEUYHO CJIOKHBIN (PUIBTP, 00yCIaBIuBast Bceoolee eJUHCTBO
MarepraibHOro Mupa. Takum 00pa3oM, reHepalsi UCXOJHOTO
CIIEKTpa SHEPrUM U MPOSIBJIICHUE U3 HETO MUPO3/IaHKs U BCETO,
YTO B HEM CYILIECTBYET, SIBJISIETCS PE3Y/IbTaTOM PaOOThl CO3HAHUS
Aocomora, ero Booopaxenust. CrieoBartebHO, MaTepust He SB-
JIsieTcsl peaibHbIM 0Opa3oBaHKEM, a TIPEJICTaBIsIeT COOOM ILION
BOOOpakeHUs CO3HaHUS AOCONIOTa — WJUTIO3UI0 (Mailo), 3a KO-
TOPOW CKPBIBAETCS OT HAIIETO BOCHPHUATHS eOUHCIBEHHO Clfilfe-



CMBYIOWAsT PeanbHOCMb — cam Abconiom, O 4eM U TIOBECTBY-
10T BOCTOYHBIE MYJpelpl U uX KoMMeHTaTopel. U eciim AHco-
JIOT MPEKPATUT 3aHUMATBCS ITOW «UT'POM», TO BCE MUPO3/IaHHUE
nponaaer B HeObITHE, UcTapuTcs. Takoe COCTOsIHME MUPO3/a-
HUS WK ero OOJIbIINX (DparMeHTOB 330TePUKHU HA3bIBAIOT Mpa-
Jaiisi. B mepBeix crpokax bubmim ckazaHo: «3emas gce Ovlaa
Oe3euona u nycma, u moma Hao 6e30noro; u dyx boowcuti Ho-
CUNCSL HAO 800010». ITO MOKHO TPAKTOBaTh, KaK ajuieropuye-
CKOE TIpeJICTaBJIeHNe MEPBUYHOTO Xa0ca B BOOOPaKEHUM CO3HA-
HIs1 AGComioTa 1 padoTy (PUIIBTPOBO CTPYKTYpPHhI CO3HAHMS AO-
COJTIOTA, KOTOpast HOCUAACH HAO XaocoM. Takum obpas3om, Hara
rurnoTe3a Kak Obl 00beTUHSET 1BA MOAX0A: PEIUTUO3HO-MUCTH-
Jyeckuii (cozHaHue AOCOITI0Ta) 1 HayuHbIi (IpeodpazoBanue Py-
pbe u dunbrpaiysi). Bee ey u siBieHUs MPOSIBICHHOTO MHU-
PO3/IaHNS — WJUTIO3USI, OHU MPEJCTABIISIIOT COOOM KaK Obl CHOBU-
Oernusi B co3HaHun AocomoTa. EMy uHTepecHo BCE U 711 HEro
HE CYILIECTBYeT 100pa U 371a — BCe SIBJISIETCS Kak Obl pa3InIHbBIMU
KapTuHaMu oOIIero cHoBuieHus1. Kcratu, CHOBUIICHUSI YesioBe-
Ka TOXe SIBJISIIOTCS B HEKOTOPOM CMBICIIE UJUTIO3HUEH.

Bo3moxHast KapTHA NPOSIBIIEHUS] U CTPYKTYPbl MUPO3/IaHH S
npuBejieHa B «Kuure Ypantum», KoTopas nepegaHa 3emyisiHam
B IMKTOBKAX OT OOJIBIIION UEPAPXUH CEEPXUEN08EUECKUX CYTTIECTB
B CEpe/IMHE /IBA/IIATOro BeKa (B JaHHOM TEKCTe 3TO MPUBEAECHO
MIPOCTO K CBE/ICHUIO).

[IponomxuMm pa3BuBaTh Hallly ruroresy. B ureparype yacro
paccMaTpuBalOT Pa3lesbHO MOHATHUS CO3HAHUSA U pasyma. Mbl



He Oy/ieM BIaBaThCsl B TOHKOCTH STUX MOHATHM, a OyAeM IOJb-
30BaThCS IOHSATHEM CO3HAHUE, KOTOPOE KakeTcsl Ham bosee 00-
M. 3agaden JaabHEUIIero 3JIoKeH!s SIBIISIETCS MpeICTaBIIe-
HUE TUTIOTe3bl 00 OOIIMX MPUHIIMIIAX MOCTPOSHUSI MUPO3aHUS,
a He M3JIOKEHUE KAKUX-TO KOHKPETHBIX HAYyYHbIX UCTUH U 3aKO-
HOB. 3/1eCh MPEAJIAraloTcsi K PACCMOTPEHUIO TUTIOTETUUECKUE OC-
HOBBI YCTPONCTBa MUPO3/aHHsI, KOTOPBIE 3a4aCTyI0 MPOTUBOPE-
yaT yCTaHOBKAM TPaAULIMOHHOM U O(pUIMAIbHON Hayku. M3mna-
raemMasi rurnoTe3a npeAroaraeT, YTo B OCHOBE MUPO3/1aHus B 11e-
JIOM, a TAKKE BCEX €r0 YaCTer U IEUCTBYIOIIMX ITPOLIECCOB JIEKAaT
€OUHbLI TIPUHIUI U eOUHbILL METOJT — METOJ (pUIIbTpaIvU.

Kak oroBopeHO Bblilie, Bce MOCTPOEHUs] B cO3HaHUM AOCO-
JII0Ta — TeHepalysi MHOTOMEPHOTO CIIEKTPa MPOCTPAHCTBEHHBIX
KOJIeOaHWI W TIPOSIBJICHHE W3 HEro Beleld W SIBJIEHWH — OCY-
HIECTBIISIOTCS B KBAHTOBAaHHOMOM Bujie. Clie1oBaTeibHO, UCXOJI-
HBII MHOTOMEPHBIM CIEKTP KBAaHTOBAH 110 BCEM KOOPAUHATHBIM
ocsiM, a (PUIIBTPBI, NPOSBJIAIOIIME BCE BEIIM MUPO3IAHUS, SIB-
ns10TCs UGPOBBIMU (T. €. TaKkKe TUCKPETHBIMU, & HE Hempe-
pbiBHBIMHK). L{udpoBbie GUIBTPBI MPEACTABISIOT COO0M CTPYK-
TYpbl, COCTOSIIIIME U3 Ha0Opa sYeeK MamsITH, CBSI3aHHBIX MEeX-
oy coboil HabopoMm ompeeeHHbIX KO3 (UIIMEHTOB Tiepea-
yn. [ToTtok umcen (BXOAHBIX IU(POBBIX BHIOOPOK (PHIIBTPyeMO-
ro mpoliecca) MocieAoBaTeIbHO MOCTyMaeT Ha BXoJ (pruibTpa
C OIpelesIEeHHOM YacTOTOM AMCKPETU3aluM, a Jajee MpOJBU-
raercsl C TOM K€ YacTOTOW MO sSYelKaM TaMsTH, TIOABEPrasich
YMHOXEHMIO Ha OIpe/eIeHHbIE KO3(P(PULIMEHTH U CJIOKEHUIO



B COOTBETCTBUU CO CTPYKTypou puibTpa. Sueiika namsru xpa-
HUT TIOCTYINUBIIIEE B HEe YUC/IO A0 TeX IMOp, MOKA HA €€ BXO[
HE MOCTYNUT HOBOE YMCIIO, TIPY 3TOM CTapoe YMCIO TepeaeT-
csl jajblie no crpykrype ¢uiabrpa. Eme paz moropum, 4rto
JVICKPETU3ALIU S TIPOUCXOIUT He no gpemeru (KOTOPOTro peasibHO
HE CYILECTBYET), a N0 NPOCMPAHCMEY C ONPE/IETIEHHbIM 1aroM.
Ha puc. 5 nokazan npumep CTPyKTYpbl TPOCTOTO OJTHOMEPHOTO
uudpooro duibTpa.

X (k) 1 Y (k) o60o3HauaroT KBaHTOBaHHBIE BHIOOPKHM BXOJI-
HOT'O M BBIXOJIHOTO TMPOLIECCOB (PUIIbTPA, MPEACTABIISIONINE CO-
60i1 yncna. baoku Z 0003HavaIOT SYEHKU MaMsTH, TPEYIrofib-
HUKM 0003HAYAIOT YMHOXHUTEIM Ha TOCTOSIHHbIE KO3(pUIM-
€HThI, a OJIOKM CO 3HAKOM + 00O03HAYAIT CYyMMATOPbI BXOJS-
[IMX B HUX CUTHAJIOB. DTO MPUMEP OTHOTO U3 BO3ZMOXKHBIX MPO-
CTBIX OIHOMEPHBIX (PUIBTPOB. [{UCKpETU3NPOBAHHBIE U KBAHTO-
BaHHbIE BXOJHbIE BUOpAlMU ONpe/eieHHbIM 00pa3oM Omyxkaa-
10T 10 suerikaM (pUjIbTpa, B Pe3y/bTaTe Yero MpOUCXOOUT Ha-
KOIUIEHUE OT/EIbHBIX CIEKTPAIbHBIX COCTaBysomuX. Ocrab-
HBIE CIIEKTPaJIbHbIE COCTABJISIONINE HE HAKATUIMBAIOTCSA, & YCPe/-
HSIIOTCSL WJIM B3aMMHO KOMITEHCUPYIOT Ipyr Apyra. Takum 06-
pazoM (popMUpyeTCst BHIXOJHOM CHeKTp Konebanuii. B neiicTBu-
TEJIBHOCTH KOJIMYECTBO BO3MOXKHBIX CTPYKTYp (PUIIBTPOB Oec-
KoHe4HO. OHM MOTYT TIPE/ICTABIATh COOOW CIIOKHEWIe KOH-
CTPYKLIMU U3 TIOCJ/IEIOBATEIIbHBIX 1 TIapaljie/IbHbIX BETBEH (3Be-
HBbEB), 3BEHbEB 0OpaTHOW CBA3M W T. 1. Kakmoe 3BEHO SIBIIA-
eTcs B CBOIO ouepeib Oosee mpocThiM ubTpom. Kpome To-



r0, CTPYKTYPbl (PUJIBTPOB MOTYT OBITH MHOTOMEPHBIMU B COOT-
BETCTBUM C YHUCIIOM U3MEPEeHUi MpocTpaHcTBa. [IpuBeaeHHbIi
Ha pUCYHKe (DUIIBTP SIBJISIETCS (PHIIBTPOM C MIOCTOSTHHBIMHU Tapa-
METpaMH, T. K. CTPYKTypa ero (KOJIMYeCcTBO siYeeK MaMsTH, CBSI-
31 MeXJy HUMU U KO3((UIIMEHThI) He MEHsETCsl B Ipoliecce
punbTpanuu. Ho cyiectByioT v (pUuiabTpbl C MEPEMEHHBIMU M-
paMeTpaMu, aMIUIMTYIHO-YaCTOTHASI XapaKTePUCTUKA KOTOPHIX
u3MeHsercs B npouecce puiibrpaiy. CylecTByIoT U aJalTyB-
Hble (PUITBTPBI, CTPYKTYpa KOTOPBIX U3MEHSIETCSl B 3aBUCUMOCTH
OT MNOJIyYaeMbIX pe3y/bTaToB (puibTpauuu. Bee (puiibTpel Mu-
pO3JaHUsI B CBOEW COBOKYITHOCTH COCTABJISIOT OOIIWY €VHBIN
(pubTp ¢ 6€CKOHEYHOCIOKHON CTPYKTYPO.

OrpoMHBIi cerMeHT CO3HaHUs AOCOTIOTa 3aHAT UCXOTHOM 3a-
Jladyeyd MPeACTaBIeHUsI MHOTOMEPHOI'O ITPOCTPAHCTBA U 3a1a4e
MIpeJCTaBIeHUs] JBYX OJMHAKOBBIX, HO MPOTUBO(A3HBIX CIIEK-
TPOB KoJIeOaHWIiA, CO3/]aBasi TEM CaMbIM UCXOIHbIE JAaHHbIE s
nposiBieHus1 Mupo3aanusi. Ciaeayonuii CerMeHT co3HaHus Ao-
COJIIOTA OTPAaHUYUBAET TSI ce0s1 OrpOMHYI0 chepy MHOTOMEPHO-
IO MPOCTPAHCTRBA (T10 YeIOBEYECKUM MepKaM OeCKOHEUHYIo ce-
py) U co3maer BceoObemonmid (puibTp, padoTaouii Ha ca-
MOU BBICOKOUM 4acTOTe JAMCKPETU3AIMH, COBMAIAIONIEN C YacToO-
TOM JUCKPETU3ALIMU UCXOAHBIX CIIEKTPOB, HA30BEM €T0 2.200a1b-
HbIM (PUIIBTPOM.



Puc.5. [Ipumep cTpyKTypbl OTHOMEPHOTO U(POBOro huiib-
Tpa

STOT OrpOMHBIN CErMEeHT CO3HaHUsI AOCONIOTa 3aHAT CaMOU
IIMPOKOMNOJIOCHOW U MHOTOMEpPHOW (pUJIbTpAllMel, B pe3yJibTa-
Te KOTOPOH MPOSIBIISIETCS] KaK Obl OOILINI KOHTYP MHOTOMEPHO-
r'0 MUPO3JaHUs B 1IEJIOM. DTOT CETMEHT CO3HAHUSI SIBJISIETCS Ca-
MBIM OOIIMIM, CAMBIM MOTYYUM U CAMbIM OObEMHBIM CETMEHTOM
co3HaHMs AOCOITIOTa, KOTOPBI B CUJTy CBOCH €IMHCTBEHHOCTU
00ECTIeUNBAET eOUHCHBO MUPO3OAHUSL.

CriexTp npa’sHepruu pa3MepHOCTH N NIOCTyNaeT Ha BXOJ IJ10-
OanpHOrO (hwbTpa. YacTh BUOpanuii, KOTOpas He Tomagaer
B TIOJIOCY TPOITyCKaHusl (pUIbTpa, MPOXOANUT HA BHIXOM, a BUO-
palyy, 4acTOThl KOTOPBIX COBMAAAET C MOJIOCOU IMPOITyCKaHUSA,
pOXOIAT 0O0padOTKY BHYTPH CTPYKTYPbI (PUIIBTPA U BBIXOIAT
u3 (UIbTpa, U3MEHUB CBOU aMILIMTYOHO-(PA30BblE COOTHOLIE-



HusA. Bech riodanpHbIi TMPOBOI (PHIILTP HAMOIHEH BUOpAIIH-
SIMH, KOTOpPBIE JBMKYTCS TIO siYeKaM MaMsTh (puiibTpa u 00-
pabaThIBAIOTCS B COOTBETCTBUHM C €r0 CTPYKTypou. Takum oOpa-
30M, (PUIIBTP MpeACTaBIsieT cOOOW N-MEpPHYI0 CTPYKTYpY, (op-
Ma KOTOpOW OOYCIIaBIMBAET MHOTOMEPHYIO YaCTOTHYIO Xapak-
TePUCTUKY I00aIbHOro (pmibrpa. Bee BuOpanmym nmm xoneba-
HY$I, HATTOJTHSIIONINE CTPYKTYPY ITI00ATBHOTO (DUIIBTpa, a TaKKe
BBIXOJIHBIE KOJIEOaHUsI III00ATBHOTO (PUITBTPA MPEICTABIISIIOT CO-
00I1 caMyI0 TOHKYIO MaTE€PUI0 MUPO3JIaHUsI. DTa TOHKAsI MaTepHsi
NIPE/ICTABIsET COOOM CIIOKHEUIIMA MHOTOMEPHBIA CTPYKTYpH-
POBaHHBIIA KOHIJIOMEpAT KojieOaTenbHOi SHeprun. Takum oOpa-
30M, 3TOT MIOOATBHBIN (PUITBTP, MOTPeOIIsisl HA CBOM BXOJ HEP-
TUI0 BUOpAIMiA UCXOJHOTO XaOTUYECKOrO CIIEKTPa U BbIIABast
Ha BBIXOJl BUJOM3MEHEHHYIO SHEPTUI0 BUOPAIMIA 3TOTO CIIEKTpa,
OCYILIECTBJIsIET OOMEH SHepruei ¢ BHellHel cpenoi. Mi3BecTHo,
9YTO0 OOMEH SHEpruei 1 BeIecTBOM C BHEIIIHEN Cpejioi sIBJIseTCs
OCHOBHBIM TIPU3HAKOM /18020 CYIIECTBA, CIEAOBATEIBLHO, 3TOT
DI00ATBHBIN (DUIIBTD SIBIISIETCSI HCUBOIU CYULHOCHIBIO, KU3HD e
npuAaeT co3HaHue AOCOIoTa.

Oco60 0OTMETUM TO, UTO ITOT (PUIBTP pa30OUT Ha IBE OAUHAKO-
BBIE CTPYKTYPHI [IJIs1 00paOOTKY MOJOKUTEILHOTO U OTPHUIIATE b~
HOTO CIIEKTPOB Kak Obl pa3AeibHO, HO B TO e BPEMsI COBMECTHO,
cBsi3aHHO. [Ipy 3TOM MCXOOHbBIE CHEKTPbI U BBIXOAHBIE PE3YJib-
TaThl Pa3JebHBIX IMPOIECCOB MOJOKUTENbHON M OTpPHIIATENb-
HOW (PUJIBTPALMHN YIEPKUBAIOTCS CO3HaHKEeM AOCOJTIOTa BMecTe,
6e3 B3aMHOW aHHUTWIISIIIAA. AHAIOTHYHO, HAIPUMEP, YEI0BEK



B CBOMX PACCYXACHUSIX 00 EKTPOHE U MO3UTPOHE BIIOJTHE MO-
JKET TPEJICTAaBUTD UX pa3fieIbHO Oe3 BCSIKOW aHHUTUISINH. B pe-
3yJbTate o0pasyeTcst Kak Obl HeHTpasibHasl B 1IEJIOM Cpejia, CO-
JepiKaias moJIOKUTENIbHbIE M OTPHUIIATESIbHbIE SHEPTUIO U Mate-
pHIO, CBSI3aHHBIE CO3HaHWeM AOCOMOTa. DTO JaeT OTBET Ha BO-
MPOC, MYYAIOIIUI YUYEHBIX — OTYETO K€ HAIll MUP TaK HECUMMET-
pUueH, KyJa ke JIeNach OTpUIIaTe/IbHasl MaTepus, Ijie Ke aHTH-
BeIeCTBO. Mup B 1IeJIOM CUMMETPUYEH, OH B 11€JIOM — HEUTpa-
neH. [TogoOHbIe Tpoliecchl HAOMIOAITCA U B CO3HAHWM (DU3H-
KOB, KOIJIa OHU B CBOMX TEOPETUYECKUX PACCMOTPEHUSIX CBOOO/I-
HO OTEPUPYIOT C MOJIOKUTETBHBIMU W OTPUIIATETbHBIMU TTPOIIEC-
camu 0e3 BCSAKON aHHUTHIISILIUY, TIPY 9TOM, KOTJ1a 9TO HYKHO JJIs1
TEOPETUYECKUX MOCTPOEHUM, (PUBUKU «TOAKIIOYAIOT» AHHUTU-
JISALMI0 MUKPOYACTHII.

DTOT MOOATBHBIN (PUIBTP MPEACTaBIsAET COOOW CIOXKHEN-
HIYI0 CTPYKTYpPY, BKJIIOUAIOIIYIO B ce0s1 BOUCTHHY OECKOHEUHOe
YKCJIO COCTABJISIONINX MHOTOMEPHBIX (PUIIBTPOB, UMEIOIIUX 00-
Jiee y3KHe TMOJIOCH MpoItycKaHusl. Tak Kak MoJoChl MPOITyCKaHUs
TUX (PUIBTPOB — OoJiee y3KWe, YeM OoOIIast rmojoca MmpomycKa-
HUS [I00AJTBHOTO (PUIIBTPA, STU (PUIIBTPBI C 3aKJIIOYEHHOW B HUX
sHepruert (popMUpyOT Oosiee TpyOble «BEIIU M MPOIEeCChl» ca-
MOT'0O TOHKOTO MUpa (IJIaHa).

Bce 311 Belu Takke SIBJISIIOTCS )KUBBIMH, TaK Kak 0OMEHUBA-
I0TCSI SHEPrUeN U JIeMEHTaAMU TOHKOW MaTepuy ¢ OK Y Kalolen
Cpenoii, XU3HEHHOCTb UM MPHUIAIOT CTPYKTYPHBIE YaCTU CO3HA-
HUST AOCOMIOTa, OCYIIECTBIISIONINE YIIPaBIeHNe STUMU (DUITh-



TpaMU. YUeHbIe UIIYT IPAHUIYy MEXIY )KMBOU U HE KUBOU MPU-
pomoii. [lo HameMy MHEHUIO 3TH TIOMCKHM OECIIOUBEHHBI, TaK
Kak Bce (pUIbTpOBbIE 00pa30BaHKS OCYIIECTBISIIOT «OOMEH Be-
IIECTB» C OKPYXKaIOIIel Cpe/ioi, a TAKOM OOMEH SIBJISIETCS] OCHOB-
HBIM MPU3HAKOM KU3HU. 7KMBBIM B MHPO3JaHNHU SIBJISIETCSI
BCE, YTO CyLIECTBYeT.

CrpykTypa co3HaHKs AOCOITIOTA, YITPABJISIONIAsT OpraHU3aIIy-
€M BBICILIEr0 CaMOr0 TOHKOTO M CAMOT'O MHOT'OMEPHOT'O IJIaHA MU-
po3panus (ynpasisomas CyIHOCTb BBICIIETO IUIaHA), BbIIEA-
eT u3 ceOst MHOKECTBO YIPABJISIIOIIAX CTPYKTYP BTOPOTO MOPSI/I-
Ka. 3aJauer 3TUX CTPYKTYP SIBJISIETCS OpraHU3aliysl MaTepualib-
HBIX TUIAHOB BTOPOI'O YPOBHS IUVIOTHOCTH Y MEHBIIIETO HA €UHU-
1y ypoBHs1 MepHOCcTH — (n-1). Kaxxgas ynpasnsiomas CyniHocTb
BTOPOrO MOPSAKA YMEHBIIAET KOJIAYECTBO MU3MEPEHHUU CBOETO
MaTepUaJIbHOTO TIaHA TaK, YTOOBI He OBbLIO TOJHOTO COBIMAJe-
HUs1 KOOPAMHATHBIX OCEW HOBBIX MaTepUaJIbHBIX IJIAHOB BTOPO-
ro nopsiika. B Kaxkaom HOBOM IJIaHE HA HECKOJIBKO MOPSIIKOB
YMEHBIIIAETCs YacToTa AUCKpeTu3auuu. B nudposon ¢unbrpa-
UM TaKasi oreparysi Ha3bIBAaeTCsl MPOPEKUBAHUEM BHIOOPOK —
MIPOPEKMBAHUE 3HAUMTEBHO YIpPOUIAeT JaJIbHEUIIUI MpOoLece
punbrparum. Kaxaplii HOBBIA MaTepuasibHBIN TUIAH SIBJISIETCS
pe3yabTaToM paboThl OrPOMHON UepapXuu OoJiee Y3KOMOIOCHBIX
(pmBTPOB C MOHMKEHHOM YaCTOTON KBAHTOBAHUS U C MEHbBIIIUM
YKCIIOM U3MepeHui. BxoqHbiMu KosieGaHUAMU (PUITBTPOB HOBBIX
MaTepUATbHBIX TIJIAHOB SIBJISIOTCS] BUOPAIIMH «BBIIIECTOSIIIETO»
TOHKOT'O IIJTaHa, a TaKXke BUOpAIMMA M «BEIIW» CBOEro IUIaHA.



Kaxapiii punbTp BTOPOro IiaHa, ¢ 3aKJII0YEHHOW B HEM SHEP-
TYeld, MPEACTaBIsIeT COO0M KaKyIo JTMOO0 BElllb WX SIBJIEHHUE 3TO-
ro ruiana. Kaaplil miaH BTOpOro nopsijika siBjsiercst Oonee rpy-
OBbIM I10 CPABHEHUIO C «BBILLECTOSAIIMM» TOHKUM ILIAHOM TE€PBO-
ro nopsika. sIcHo, 4To Bce 00pa3oBaHus (PUIBTPOB BTOPOIO TO-
psIIKa paccpeioTOueHbl Cpear 00pa3oBaHMid (PUIBTPOB TMEPBO-
ro TOps/IKa, T. €. BEIllM BTOPOTo TUIaHa Kak Obl IJIaBA0T Cpeu
Belllel MepBOro IJIaHa ¥ TPOHM3aHbl STUMU Belllamu 0oJjiee TOH-
Koro raHa. [Ipy 3ToM Bely BTOPOTO MJIaHa MOTYT «HE 3aMe-
YaTh» BEIH MEPBOTO TUIaHA M3-3a OOJBIION pa3HOCTH B pa3Me-
pax, OOJIBIION Pa3HOCTH YACTOT JAUCKPETH3AIMHM U HE MOJHOTO
COBIMA/IEHUS] MEPHOCTH IJIAHOB (CUCTEM KOOPIMHAT).
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