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Kocmouornueckas ®dusuka.
Beeaenue B Teopuro Unpopmanmonnoro Ioas Muposzganus

N.N. Kpacuauxkos, E.®. Panpko
(ITonmyaena 29 uronst 2010, usmenena 13 asrycra 2010; omyonukoBana 15 oxrsops 2010)

B crathe mpencraBieHbl OCHOBHBIC MONOXKEHHS Teopud MH(popManmoHHOTO
[onst Mwupo3nanus, paccCMOTpeHa €ro CTPyKTypa, (QopMupyeMass MOTOKaMH
WHQPOPMAITMOHHBIX YaCTUI] - KEH30HOB, 3alONHSEMbBIX KaBUTOHAMH («IICH-
gacturiamm» Jlyxa) coobpa3Ho ¢ «komamu aercTBusi» Abcomora. [IpuBenena
cxemMa  HMH(OpMAIIMOHHOTO  KOMIUIeKca  MUpO3IaHus, TeHEePUPYIOIIEro
WHQPOPMAIMOHHBIE TMOTOKH. [laHBI MpeJCcTaBIeHUsT O MPOIECCe MPOXOKICHUS
«MH(POPMAIIMOHHBIX TIOCBUIOBY dYepe3 Mepapxwrio ypoBHEH CO3HAaHHS B BHJE
UMIYJIBCOB, TPEACTABISIONINX OJIOKH JSHEpronH(popManuu, O KOIUPOBAHHH
nepeaBaeMbIX YUCIOTpaMM M 3HA4YEHUM 4YHCENl, KaK OCHOBHOIO ammapara B
Mupo3naHum, yOpaBJAIONIEro KoaaMHu jekicTBus. [IpuBeneHbl cBeneHUs 00
Nudopmanmonnsix Matpunax, cpefe ux oOHTaHuUs, criocobax B3auMOOOMeHa
nHpopmarueld. PaspaboTaHHblii crnoco0 BIMSHUS Ha CBOWMCTBA BEIECTBA
BO3/ICHiCTBHEM Ha Tpollecchl B MH(POPMAIMOHHBIX MaTpHIAX KBaIH(UIIMPOBaH
KaK HOBBIH THII, OTHOCSIIMUACS K BUIY «UH(POPMAIMOHHBIX B3aUMOACHCTBUI.
[NokazaHa mepcrieKTHBa MCIOIB30BAHMS HOBBIX 3HAHUH JUIS CO3JaHMS OymyIIuX
3KOJIOTMYECKUX TEXHOJOTUI.

Beenenne. Hens30exHOCTh CMEHbI HAYYHOM MapaJurMbl

CnoxuBIIyIOCS B COBPEMEHHOM HayKe CHUTYyallMl0 MOXHO OXapaKTepU30BaTh Kak
3aT5[HYBIHI/II\/’ICﬂ KpI/ISI/IC CMCHBI HapaI[I/IFMBI B €CTECTBO3HAHHMU, prnHOCTB HpeOI[OJ'ICHI/ISI
KOTOPOTO OOYCIIOBJICHA, TIPEXKJIE BCETO, CIOKHOCTHIO MPOIECCa CMEHBI METO/I0JIOTHUH TTO3HAHMUS,
HEOTBPATUMOCTh KOTOPOM OOBEKTHBHO OOYCJIOBJIEHA CMEHOW OYEpPETHOTO STara 3BOJIIOIHH
YeJI0BECUYESCKO TUBUIN3AIHM.

O cepbhe3HOCTH CUTYyalluM B TaKOM OCHOBOIIOJIATAIONIEH ISl €CTECTBO3HAHUS HAyKe, KaK
(bl/ISI/IKa, MOKXHO CYI[I/ITI) II0 JTOBOJIBHO KaTGFOquHBIM BBICKA3bIBAHUAM I1ICJI0TO psma
COBpCMeHHBIX y‘{eHBIX, qacTh U3 KOTOpI)IX HpI/IBOI[I/ITCSI 31ECHh OJIA I/IJ'IJ'II-OCTpaIII/II/I.

XapnmamoB A.C., bemsea E.B. [l]: «Oxapakrepu3zoBath KpPHU3UC COBPEMEHHOMN
UBWIM3ALNN KaK JIIIb TOJILKO AKOJIOTHYECKUN — O03HAYano Obl pacimcaThCsl B COOCTBEHHOM
onm3opykoctu. Kpusuc, mocTurmmii 4emoBeYecTBO, KyAa OoJjiee MacimTaOeH. DKOJIOTHYECKHE
KaTacTpodbl, CTHXUHHBIE OCICTBHUS, SMTUICMHUN HOBBIX 00JIE3HEH — JIMIIb YacTh MO3AUKH. . .

...MHOTHE MBICIIUTEIIN CXOJSTCS B TOM, YTO COBPEMEHHOE COCTOsTHHE co3HaHwsi Homo
sapiens, MOPOIMBIIIEE KPU3UCHYIO CUTYAIIUI0, MOXKET OBITh OMUCAHO CIEAYIOMUM 00pazoM. ITO:
“...B3J11 HAa BceneHHyr0 Kak Ha HEKYI0 MEXAHMYECKYH) CHUCTEMY, CKOMIIOHOBAHHYIO W3
AIIEMEHTAPHBIX “‘CTPOMUTEIBHBIX OJIOKOB’’; B3TJIS/I HA YEIOBEYECKOE TENO KaK Ha MAIIUHY; B3TIIS
Ha U3Hb B O0IIECTBE KaK Ha KOHKYPEHTHYIO 00pb0y 3a BbDKMBAHHE; YOSKIEHHOCTh B TOM, UTO
HEOTPaHWYCHHBIH MaTepHUaNbHBIA TPOTPECC JIOCTUTAETCS IyTeM OSKOHOMHYECKOTO H
TexHoJiorudeckoro passutus’. Cioga, 6€3 COMHEHHs, clieayeT J0OaBUTh M B3TJIS Ha COZHAHHE
KaK Ha BCETO JHIIb (PYHKIIMIO BEICOKOPA3BUTOW MaTEpUU U, KaK CIIEJICTBHE, MpropuTeT Ousuca
Haa JlorocoM, ILEHHOCTEW MaTEPHAIIBHOIO MHUpPAa HaJ LEHHOCTSAMM MHpa JyXOBHOTIO,
yOeXKIEeHHOCTh, YTO HAYYHOH SIBIISIETCS Ta MBICHIb, YTO BBICKa3aHA B CXeMaX W TEPMHHAX
PENSTUBUCTCKON MEXaHUKI.
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Cepreii 1lInnoB [2]: «Hayunas peBosnrorus nepBoil mojoBuHbl XX-ro Beka BO3HUKIIA
KaK IpOpBIB U3 TOW (yHAAMEHTAJIbHOM CUTyallu, KoTopas Obuia ob6o3HaueHa ['yccepiem kak
“kpu3uc eBponeickux Hayk’. HbiHe sfcHO, 4TO KpH3UC cel oKa3ajics 3HAYUTENIbHO Ooliee
IyOOKHMM, W pe3ynbTaT HacTosmed HaydHoit peBosronuu, Ta mapajaurma, KOTopas W IO
CETOJHSIIHUNA JIeHb SIBJISIETCS BEPIIMHOM HAydyHOro 3HAaHUA, - AKCHOMAaTHYecKas cHucrema
OiHmTeitHa-bopa-JlobaueBckoro, JOMoIHEHHass KBaHTOBO-MEXaHMYECKUMHU  IOCTYyJaTaMHu
(camonokazatenbHbiMU  AeunHunuamu) Ilnanka, [eiizenOepra u Ilpenunrepa - sBisercs
BakHemmM, HO Bce xe [[POMEXYTOYHBIM 3BeHoM Ha myTd K JACHCTBUTEIHHOMY
paspenieHro Kpusnuca eBpormeiickux Hayk. [locnemyromme ycrnexu (pu3nKo-maTeMaTHYECKOM
HAayKM HE BBIXOJAAT, B II€JIOM, 3a CKOOKM JaHHOM aKCHOMAaTHYEeCKOM CHUCTEMBI U
CKOHIIEHTPUPOBAHBI B obnactu rJ1006aJIbHOTO TEXHUYECKOTO pa3BUTHUSA KaK
MaTepPUATUCTUUECKOTO BOIUIOIICHHSI O3HAYEHHON MapaJurMbl, TEOPETUUECKUE KE KOHCTPYKTHI,
a TakXe JeTEPMUHU3MBI U IEKOHCTPYKTUBU3MbI COBPEMEHHBIX (PM3UKH U MAaTEMaTUKU HE HOCST
IIPOPBIBHOTO TEOPETUUYECKOIO XapaKTepa, MPUBOJIIETO K CMEHE aKCMOMAaTHYECKOW CHUCTEMBI
OiHmTeitHa-bopa-Jlo6aueBckoroy.

Wpan SuymkeBuu [3] NOpUBOAUT Takyl LUTAaTy U3 oOOpallleHus K HaydyHOU
0OLIECTBEHHOCTH, MOJAMUCAHHOM 43-MsI pOCCUMCKUMHU U 3apyOeKHBIMU YIECHBIMU:

«’HecMoTpst Ha 1ocTUrHYTHIM B XX BEKe TEXHUYECKUN POrpecc, CTOUT IPU3HATh, YTO B
CTOJIb (PyHAAMEHTaJIbHOM 00JacTH HCCIAENOBAHMN KaK (U3MKA CIIOXKHIOCH HEIOIYCTUMOE
noJsiokeHue. MIMeroT MecTo MoBCEMECTHOE 3aCHIIbE JIOTUYECKH aOCYpIHOM U SKCIIEPUMEHTAIBHO
HETIOITBEP)KICHHON CIIeUaIbHOM M OOIIe TEOpUH OTHOCHTEIIBHOCTH ...

U namee, Tam xe:

...”BOJBIIMHCTBO COBPEMEHHBIX (U3NYECKUX TEOPHIl MOCTPOCHO Ha IMOATACOBKAaX MU
¢danbcudukanusax. Macmradpl Qanbcudukanvii HACTOIBKO OIPOMHBI, YTO 3TO OKOJIOHAYYHOE
BpaHbE MPONHUCAHO MPAKTUYECKH BO BCceX ydeOHMKaX. 3a HauboJiee MpaBaoIog00HOE BpaHbE
MMEJIM MECTO BBIIBM)KEHHS Ha HOOENEBCKYIO0 mpemuio no ¢usuke”. Peskue cinoBa Bukropa
Karromuka, ¢usuka u3 AOakaHa, KpUTHUKAa COBPEMEHHBIX BO33PEHUN Ha TpaBUTALMIO,
O3BYYMBAlOT TO, YTO I[IOHMMAIOT, HO O YE€M pEIAKO U HEOXOTHO TOBOPAT 3amepThie B
aKaJeMHYECKHUX CTEHAX yYCHBIEY.

Cepreit PoOatenn [4]: «PendTuBH3M Ha HayyHOM SI3bIKE OTMEHMJI 0OOTa, MOCKOJIBKY
MOCTYJIMPOBAJI OTCYTCTBHE aOCOIIOTHOM CHUCTEMBI OTCYETa B BHJE HEMOJBMKHON (PU3NUECKOM
cyOctanumu - 3pupa U 3aMEHMIT ATy CYOCTaHIIMIO HA TOHSATHE «aOCOJIOTHOW IMYCTOTBHI», T.€.
OTCYTCTBHE 4ero — Jinbo. B pe3ynbTare mosyumicst BbICOKO-TIyO0KO-ITUPOKO-HAYUHBII aTen3M,
YTO OYEeHb HMIIOHHpOBaNO pedopmaropam Hadana 20 Beka, KOTOpbIE HYXKIAIUCh B TaKOM
HUTHJIA3ME.

...Masio Toro, 4To COBpeMEHHas HayKa pa3pyliuia IoCTyJaT MyCTOThl Ha MecTe 3¢upa,
Ha KOTopoM B Havajie 20 Beka OblIO MOCTPOEHO 3[aHUE PEISTUBU3MA, TAK CHEIUAIbHAS TEOPHS
OTHOCHUTEJIbHOCTH €lI€ U HeMpUMEHUMa Ha IUTaHeTe 3eMilsl, TOCKOJIbKY TpeOyeT WHEepIHabHON
CUCTEMbl OTCYETa B IICEBIOEBKIMJIOBOM IPOCTPAHCTBE, B KOTOPOW OTCYTCTBYET KakKOe-ITuOO
YCKOpEHHE, WIIM TPABUTAIIIOHHBIC CHITBDY.

Brnamumup bepnunckux [5]: «B camom gene, uTto ocBemiaer Hama Gu3ndeckas Hayka?
Kakum uHcTpyMeHTOM mOJIb3yeTcs?..

...Ecmu putocodekuii moaxoa TpeboBa OMpeIeICHHOTO YPOBHS TyXOBHOTO Pa3BUTHS U
BHYTPEHHETO HMHTEpeca K MpoOiieMe, TO NPUKIATHOW (MIOTOMY TO3[HEe TaK M Ha3bIBACMBIH
HAyYHO-TEXHHUYECKHI) TOAXO0J CTPEMWICS K MaKCHMalbHOMY YIPOMICHHUIO MPUMEHSIEMOTO
ammapara Uil JOCTYITHOCTH, CHWKCHHUS «IUIAHKW» J0 TPOQGAHHOTO YPOBHA Pa3BUTHA
noJsik3oBatens. [losTomy, yem nmanpiie, Tem OoJIbIIe HaAyKa YXOHJIa OT BOTIPOCOB KH3HH JKUBOM
MIPHUPOJIBI K 33]]a4aM MEPTBOTO TEXHHUYECKOTO MHUPA - yJaphl IAPOB, IEPEMEIICHHUS PhIYaroB,
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LIECTEPEHOK U TIp.
...OMnupudeckue 1 (eHOMEHOJIOTHYECKUEe MPUHIUIIBI MEXaHUKH, SIBJISIOIIEHCS OCHOBOM
Harypdmiocodpun, nocne pador M. HeroToHa o0oraTmiMch WHTEHCHUBHBIM HCIIOJIH30BAHHEM
MaTreMaTUKu. Pa3zButueM Tak Ha3plBaeMOM MaTeMaTU4YecKOoW (UMK WIM HPUKIATHON
MaTeMaTHKH.
...B wurore Hayka crana aOCOJIOTHO HE B COCTOSHUU IMOHSTH IPOIECCHl CO3UIAHMSA
okpyxatomeid Hac [Ipupoas».

Huxomait AdanaceeB [6]: «llomydeHHBIE CIEACTBUSA MPOSICHIIOT BOMPOC O POJHU
abctpakTHOM wuH(pOpPMalUMKW B I[O3HABAaTENIbHON JEATENIBHOCTH W 3HA4YeHHE (Quiiocopuu,
Teocopuu U MaTeMaTHKU B PEIIEHUU NPOOJeM €CTECTBO3HAHHUA. YTOYHSETCS MECTO (DU3HKH,
OCTaBUBILICH CBOW MpEIMET W 3aHSBIICHCS omeparopamMu B [ MIb0EpTOBOM MPOCTPAHCTBE, TO
ecTb MareMatukoil. Ho Benp ¢usuueckas CymiHOCTh ObITHHHA - KOHKpPETHA, U OHA HE MOXET
ObITh ONMCaHa MOCPEACTBOM aOCTPaKLMM, MOCKOJIBbKY TEpSET B TaKOM IPEACTABICHUH CBOIO
CYLIHOCTb. DTO NPOTUBOpPEUHE, MOPOJMBIIEE CHUHEPreTUYECKYyl (PU3HKY, CBUACTEILCTBYET B
M0JIb3Yy CUCTEMHOCTH IO3HAHUS, TaK KaK W3 CBOWCTBA 3MEP)KEHTHOCTH CHCTEM CJEAYET, YTO
[IO3HAHUE YacTel He IOMOTaeT MO3HATh CUCTEMYM.

B »Tux BBICKa3bIBaHMSAX TOCTATOYHO SICHO BHJIHA OCHOBAa CaMOM MpoOyieMbl (BBIpOCIIEH
BMOJIHE OOBEKTUBHO W3 KOHKPETHOW HMCTOPWUU PA3BUTHS HAYKH), OTYETIMBO TOKA3aHHAs WU
Brnagumupom JleonoBbiM [7]:

«OCHOBHOU METOJ] UCCIEA0OBAHUS BECOMOM MaTepPUU — 3TO METO]I IEKOMIIO3HUIINH, KOT1a
MaTepHI0 pacHIeIUISIOT Ha Bce Oosiee MesKue 4acTu. JJonum 10 3JeMeHTapHbIX YacTHI], KOTOPhIE
OKa3aJINCh, HE CTOJIb AJIEMEHTAPHBI, HO UX CTPYKTYPY YCTAaHOBUTH HE MOTYT. [Ipunymanu Gosnee
MEJIKHE YaCTHUIbl — KBApKHU, HO JIOCTOBEPHBIX SKCIEPUMEHTAIHHBIX (PAKTOB WX BBIJICICHUS HE
uMeroT. B oOmactm TeopuM OJIEMEHTApHBIX YAaCTHI[ OMUPAIOTCA HAa BEPOSTHOCTHYIO
(heHOMEHOJIOTHI0O KBAaHTOBOW TEOpWH, HE TOHMMAs TPUYUH, YIPABJISIONIUX MHUKPOMHUPOM,
roJjiarasi, YTo HaCTYIHJI KOHEI[ OTPEICIICHHOCTH B (PU3HUKE. ..

...CeromHsa MOXXHO CGHOPMYIHPOBATH TJIABHBIM BOMPOC COBpeMeHHOW (u3uku: «YUto
MEPBUYHO, BEIIECTBO, KAK BeCOMas MaTepusi, WM HEBeCOMas dJEKTpOMarHuTHas mMatepus’». B
3TOM BOMPOCE CTOJBKO HAAEIAHO MyTaHUIbI, YTO PACIyTaTh €r0 HE TaK MPOCTO.

...OTBET Ha 3TOT BOIPOC COBPEMEHHAs KBAHTOBAasi TEOPHUS HE 3HAET, MOCTYJIMPOBAB
NPUHIUAN  KOPIMYCKYJISPHO-BOJIHOBOTO  Jyalu3Ma Kak (yHIaMEHTaJIbHYI0 (U3HUYECKYIO
KaTEropuIo».

[lonaTtHo, 4YTO wuCTOpUYECKH CHOPMUPOBABIIEECS HAMPABICHUE OJBOJIIOIUU HAYKH,
npuBeAliee K (OPMUPOBAHUIO HAIIeW TEXHOKPATUYECKON LMBWIM3ALKUKU CO BCEMHU €€
«IOCTHKEHUSAMH» W U3IEepKKaMu (B T.4. — B COIMyMe), OOYCIOBIEHO pPa3BUTHEM W
COBEPIIICHCTBOBAHNEM MAaTEPUATUCTUICCKOTO MOIX0/1a, KaKk 00bEKTUBHO HanboJiee aIeKBaTHOTO
METOJIa ITIO3HAHUS B MI/Ipe MaTCpI/II/I MaKCI/IMaHBHOﬁ IIJIOTHOCTH, OFpaHI/IquHOM TpCXMCpHBIM
MPOCTPAHCTBOM. A CO3/JaBIICeCs TYNMUKOBOE COCTOSSHUE CO BCEH  OYEBHIHOCTHIO
CBI/I)IGTCJ'H)CTBYGT 06 I/IC'—ICpHaHI/H/I IIOTCHIIMAJIa 3TOT0 METOAda U HGO6XOI[I/IMOCTI/I KAa4CCTBCHHOT'O
CKadKa B CaMOM METOJ0JOTHH MO3HAHMSI.

Bce 310 9eTko oTpaxeHo B 00IIEH OLIEHKE, JAHHOW 36MHOM HayKe B 11eJIoM [8]:

«MBl TpUXOIMM K TakoMy BBIBOJY:  Kilaccuueckoe oOpa3oBaHue, TeMm Oolee,
MHOTOJIETHUE TPY/Jbl B HANIPABICHUH WCCIICAOBAHUI (PH3UIECKOTO MHPA, SIBIISIOTCS TOPMO30M,
TaKk Kak y Bac cQOpMHpOBAINCh CTOWKHE YOEXKICHHUS, KOTOphIe HE SBISIOTCS
(GbyH1aMEHTalIbHBIMU 3aKOHAaMH, a BCEro JIMIIb YaCTHBIM cCiiy4ail A HeOOJbILIOTro Yrojka
Bcenennoii, ¢usnueckoro miaHa 3-x MepHoro mnpocrtpanctBa. Ilomywaercs, yro Bam Oarax
3HAaHUH MPEMATCTBYET MOCTH)KEHUIO 3HaHUI 0 TOHKOM IIJ1aHe, ero MaTepuy U SHEPTHUsX, TaK KakK
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METOJI aHAJOTMH 31eCh NOYTH HenpuemieM. TOHKHE HSHEpPruud €CTh OCHOBHOMW JIBUTATElb
MpoIieccoB BO BceneHHoi, Ha Bcex IaHax OBITHS.

[TosTOMyY HENB3sI HE COTIACUTHCS C BhIBOAaMH, caenanHbiMu H.D. AdanacseBbim [6]:

«CHCcTeMHOE K€ MO3HAHME MOKET OMHUPAThCS JIMIIb HAa OOBEAMHEHHYIO METOJO0JIOTHIO
ujeanu3Ma U MaTepuaiu3dMa M pealusyrouiue ee KuOepHEeTHYecKue M (PU3UUYECKHE METOJbI.
JlaHHO€ 00CTOSATENBCTBO, @ TAKKE MHOTOUMCIICHHbBIE MTapal0KChl HAYKH, 0COOEHHO B (pU3UKE ...,
MPOTUBOPEUUST MEXIY HAyKOM M peauruend sBIAIOTCS apryMeHTaMu 3a IEepecMOTp
OHTOJIOTUYECKON MoAen Mupa u MOJenu mpolecca Mo3HaHus.

HakorieHHble K KOHIy BTOPOTO ThHICSYENETHs] 3HAHMS B DPA3JIMUHBIX pas3zenax
€CTeCTBO3HaHMs, (¢uiaocopuu W  MaTeMaTUKW, pa3BuUBaBLIuecs U depeHIMpPOBAHHO,
JOCTATOYHBI JIJIs1 CHHTE3a HEMPOTUBOPEUYUBOM MO MHpa 1 3HAHUM O HEM.

...IIpencraBneHHble MaTepuagbl U TPYABl CBUICTEIHCTBYIOT 00 OOLIHOCTH TMO3MUIUIN
MHOTHX Yy4eHbIX, (urocodoB, TeocopoB, OOTOCIOBOB M HU3MEHEHHH MHUPOBO33PECHUS
MblciuTene. HepelmeHHbBIMM OCTarOTCSI HEKOTOpbIE BOMPOCHl Hayaja MHUPO3JaHUS U
METO/I0JIOTMH [TO3HAHUSI.

['maBHell Bompoc B mporuBocTosiHMM Haykm u Penurum o TBopue m TBOpeHMH
paspemiaercss BKJIYEHHMEM CO3HAHMS B CTPYKTYPY MaTepuM, 4YTO IIOPOKIAET
XKU3HECTIOCOOHOE ennHCTBO. CPOopMUPOBABIIASCS TTO3UIMS CBUACTEIBCTBYET TAKXKE O TOM, YTO
nporecc auddepeHnranu HayK 3aBEPIIUTCS WX CHHTE30M Ha OCHOBE aOCTPaKTHOTO
CO3HAHU.

Ha sto xe ykassiBaet u A.Il. JlyOposB, cceutasce Ha B.B. Hanumoga, [9]:

«Hacrtano BpeMsi TOBOPHUTH O Be3AeCyIIHOCTH CO3HAHMA. HBIMU clIOBaMH, HYXHO
FOTOBUTLECA K TOMY, LITO6I)I HOHOﬁTH K IIOCTPOCHHIO CBerBeHHHOﬁ TCOpHUU IIOJIA,
OHI/ICBIBaIOHlCI\/’I KaK (i)I/ISI/ILIeCKI/Ie, TaK U CCMaHTUYCCKUC ITPOABIICHHUA MUPaAy.

[Tomob6noe paccyxaenne HaxoauM Takxke u'y B.C. Jleonona [7]:

«[TapagokcanbHO, HO pa3BUTHE (YHIAMEHTAJIBHON HAYKH HJIET IO MYTH €€ CIHUSIHHS C
PEUTHO3HBIMU 3HAHUSMH. Penmurust Bcernma y4miia, 4rto AyX MEPBHYEH, a TEJIO BTOPUYHO. B
teopuu CynepoObeMHEHHs] TO TJIABHOE IIOJ0KEHUE PEIMTHO3HOTO YYEHHUS TOITBEPKAACT
nosiHoCThI0. Eciiu moj yxoM paccMaTpuBaTh 0€3MaccOBbIN (HETENECHBIN) 3aps]l AIEKTPOHA, TO
¢u3MKa SIEMEHTapHBIX YaCTHUIl IPUXOJUT K HaydyHOMY OOOCHOBAHMIO II0JIEBOM (hopMbl
SHeprouH(pOpMaIMOHHBIX B3auMmozeiicTeuil. [loa monesoit (ot cinoBa mosie) ¢popMoil umeercs
BBHy HEBecoMasi (HeTenecHas) popMa MaTepuu, SIIEMEHTAPHBIM HOCHTEIIEM KOTOPOH, SBIISETCS
out nadopmanum.

W3 npuBeneHHOro KpaTkoro o0030pa ¢ HEHW30€XKHOCTbIO CIIEJyeT BBIBOJ O
HEOTBPATUMOCTH  TOSIBIICHHSI ~ allbTEPHATHBHOTO TOAXOJa B  METOAOJIOTHH  W3yYCHHS
OKpy)Karomero Mupa. TpaguuuOHHBIA METOJ JACKOMIO3UIIMH, OPUECHTHPYIOIIMI Ha IOUCK
«TIEPBOKUPIIMYUKOB MATEPHU», U3 KOTOPHIX 3aTe€M HA/JICKUT CTpouTh obmyro Kapruny Mupa
(MeTo «OT YacCTHOTO — K 00IIeMy») TOJDKEH ObITh 3aMEHEH Ha OCHOBE HOBEWIIIMX 3HAHHMA 00
ycTpoiicTBe Mupo3ganusi IPOTUBOMOJIOKHBIM («OT OOIIETr0 — K YaCTHOMY»).

«...36MHasi HayKa CEroJIHsg HaXOJUTCs B TYIUKE, CTapble MapaJurMbl yXe He paboTaroT, a
HOBad enie Toabko dopmupyercs. HoBbie 3HaHMS, TTOTydaeMbIe JaXKe OPTOIOKCATIbHON HAyKOM,
HE YKJIaJbIBAIOTCA B CTAPYIO ITapaJurmy.

He)laJ'ICK TOT ACHBb, KOI'IJa HOBBLIC 3HAHUA IMOMOTYT OCYHICCTBUTL ITPOPBIB BO MHOI'MX
chepax HayKd, HEBO3MOXHO Jaybllie OyAeT OTpHUIlaTh MHOXECTBEHHOCTh MHPOB,
CYIIECTBYIOIIHUX B OJTHOM MpPOCTpaHCTBe...» [10].
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«HoBasi HaydHass mapagurmMa YK€ BO3HHMKAae€T Ha OCHOBE TeX 3HAHUH, KOTOPBIE
HaKOTUICHBI 4enoBedecTBOM. OCHOBOW 3THX 3HAHWM CTAHOBUTCS HE TOJBKO OPTOJOKCAIbHAS
HayKa, HO ¥ PEIIUTHS, ¥ 330TepruUYecKas HayKa.

TosbKo UX €O103 U B3anMo/IelicTBHeE JayT BO3MOKHOCTH Mo3HAHUsI Mupo3aaHus BO
BCEX €ro MPOSIBIICHUSAX, HA BCEX IJIaHAX OBITHA.

MmuoromepHoe cTpoeHne BceneHHOM MoCTeneHHO CTAHOBUTCS MTOHSATHBIM U 00BSICHUMBIM
(hakTOpOM, KOTOPBII BO3JICHCTBYET Ha MPOSBICHHOM IIJIaHE ObITHA YenoBeuecTBay [11].

HoBblli moaxox K  HM3Yy4EHHIO  OKPYKAIOLIErO0  MUpa, IPEACTABICHHBIA B
KocMmonornueckoit ®@usnke, 6asupyromielics Ha HOBOM ocMmbicieHun Kaptunsl Muposnanus,
CYTBIO KOTOpOTO siBiisieTcs cBsi3b Beero Cymero B Ennnom MHdopmannonnom Ilorne, kak pas u
OCHOBAH Ha METOJOJIOTHH IO3HAHUSA OKPYXKAIOLIEr0 MUpa, AJIbTEPHATUBHOW TPAaJULIMOHHOU 110
HaIpPaBICHHOCTU MCCIEJOBAHUSA - OT OOLIEro — K YaCTHOMY.

Crpykrypa Mupo3aanusi. OCHOBHbBIE NPeACTABJICHUS

B npenpiaymux cratesax [12], [13] HamMmu ObUtH KpaTKO U3JI0KEHBI CBECHHS O CTPYKTYpPE
Mupo3znanus u JesTeabHOCTH AOcomioTa, GOpMUPYIOIIEH 3Ty CTPYKTYpY, NMPEACTABIISIONINE
rinaBHbIe nosioxkenus Kocmonorndyeckoit dusukn, noctynupyroieid mpeodpazoBanue (epexon)
Jpyr B Ipyra Takux kateropuii, kak Bpems, Mudpopmanus, [Ipoctpancrso, Jueprus.

Tam xe Obuim mnpencraBieHbl U ¢parMeHTsl Teopuun Hupopmannonnoro Iloms
Mupo3znanus, SBISIOIIENCS LEHTpaabHOM YacThio KocMonornyeckon @u3nuku.

Hacrosimas paGota siBisieTcsl MpoI0JKEHUEM 3TUX MyOIMKauil, U IpeacTaBiiseT co0oi
MOMBITKY KPaTKOT'O MOMYJISIPHOTO U3JI0KEHUSI OCHOBHBIX TOJIOKEHUH 3TON TEOPUH.

Bce Cymee B Mupo3nanuu CBsI3aHO B €IMHBINA y3€JI U CBSI3b 3Ta YCTAaHABIMBACTCS Yepe3
uHpopmanronHsle noHaTusA. Bce ecte Mubopmanusa. Bce nponusano Mudopmanueit. Bee
CYIIIECTBYET U MOXKET OBITh IpeoOpa3zoBano B Mupopmammro.

[locnennue NMOCTUXKEHUST TEOPETUYECKON MBICIH JOKa3alH, 4TO0 (YyHIAAMEHTAJIbHOMU
OCHOBOI1 B3aMO/IEUCTBUI B IPUPO/IE ABISETCS UH(DOpMALIHS

«B ocHoBe Bcex 0e3 uckitoueHus: pru3nuecKux sIBJICHUHN U MPOIECCOB JieXKaT Be3eCyIlne
nH(OPMALlMOHHBIE TMOJIS, [OCTOSHHBIMM KBAaHTAMU OTHOIIEHUH KOTOPBIX  SBISIOTCA
HEO03JIEMEHTAPHbIE YACTHIIBI.

..."apopmanuss — 310 OecrpeneNbHBIA M0 OMPENEICHUI0 U Oe3aTbTEePHATUBHBIN TIO
CBOEl BCEJIEHCKOW TJIyOMHHON CyIIHOCTH (coiepxaHuio) (yHIaMEHTaJIbHbII CyOcTpar
Mupo3aanus. Ee moss u orpoMHble MOTOKH MOCTOSIHHO IUPKYJIUPYIOT B IPUPOJIE U OOLIECTBE.
Omna Be3Jie ¥ BCIOAY: BHYTPH Hac, BHE HAC, MEK/y HAMHU M BOKpPYT HAac, — BE€3/1€ BCEJICHCKUI
NupopmalioHHBI KOHTUHYYM.

...Nudopmanuss — Oe3anpTepHATUBHAs €AMHAS CYIIHOCTh MNpUpOAbl. Mup —
uHpopmannoneH. Mudopmanus — nepBudHa, MaTepusi — BTopudHay [14].

Nupopmanus

Nudopmanmss — cyOcranumst AOGcCoroTa, 4epe3 KOTOPYIH) OH MPOSIBISET CBOIO CYTh.
[IpaBomepHO U 0OpaTHOE, T.€. AOCOIOT MPOSBIIAET ce0s U CBOE HATMYHE Yepe3 HHHOPMAIIHIO U
T.H. ”HQOPMAIIMOHHBIE TIOTOKH U YHEPTHIO 3THX MOTOKOB. Takum oOpasom, MHpopmammonHoe
[Tone — o310 cmoco6 mposiBnenus AOCONIOTAa, OCHOBAa OCHOB BCEro, oOpasyromias Bce
CYIIECTBYIOIIUE TIOHSATHS U KaTETOPHUH.

Kak yxasbiBanocs B [12], nepssiii npusHak Mupopmanuu — ee Henctpedbumocts. OHa He
MCYE3aeT, OHAa MOXXET CIY)XHTb IEPBONPUYMHON JPYyrux (U3NYECKUX SBICHUH, KaK TO:
[IpoctpancrBo, Dueprus, Duepreruueckuii [lorenuuan, Bpems.
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Bropoii npusnak Mupopmanmm — BO3MOKHOCTb MPOU3BOJUTH Kak cede MOoA00HYIO IO
(dopMe CyIIecTBOBaHHS XapaKTEPUCTUKY, TaK U BO3MOXHOCTh I€peXoja B COBEPLIEHHO HHbIE
KayecTBa U XapaKTEpUCTUKHU, T.e. IHpopmanus Moxert co3nathk [IpocTpaHcTBO, 00yCiIOBIEHHOE
Bpemenem, Omneprueit u OnepretuueckuMm [loTeHmmanoMm - Tak Ha3bpIBaMblii EPEX0]
HEMaTepUaJbHOM CYLIHOCTH B MaTepUaIbHYIO.

310 — cBOoeoOpa3HbIil reneparop Beero Cymiero.

Tak uto xe Takoe Uudopmanms?

«JTO - HCKaXEHHE MPOCTPAHCTBEHHO-BPEMEHHOI'0 KOHTHMHYYMa, HECYIIEE CMBICIOBOE
HCUYUCIICHUE.

...Mndopmanust  cymecTtByer  MOBCEMECTHO B  IPOCTPAaHCTBEHHO-BPEMEHHOM
KOHTHHYyME, WU SBJseTCH HeoTbemJieMOH (YHKIHEH TpeTbed COCTABJIAIOLIECH 3TOro
KoHTUHYyMa — CO3HaHUSL.

...Mndopmanust ectb mnNpUYMHA BO3HUKHOBEHHUS HW3MEHEHMH B IIPOCTPAHCTBE U
BPEMEHH... NMPUYMHA BO3HMKHOBEHMsI MaTepuu B JIt000H (opMme: BEIIECTBEHHOM - TOHKOM U
IUIOTHOM, PHEPreTUYEeCKO - TOHKOM U IJIOTHOM, moJjieBoil. Kopoue rosops, uHpopmanus ectb
IIpUYMHA CyIIECTBOBaHUS BeeneHHom.

...Madpopmarust  cymectByer B J000H  TOYKE MPOCTPAHCTBA, OHA  HMEET
rojorpaguueckyro CTpykTypy, T.€. B JJF000H TOUKE IPOCTPAHCTBA COJAEPKUTCS BCs UH(OpMALIUS
000 Bcelr Bcenennoi» [15].

YTOuHsS NMPHUBEACHHOE BBINIE omnpeaencHue MHpopmanmu, MOKHO TPEICTaBUTh €O B
0oJiee MOHSATHOM BH/IE:

Huppopmayus ecmv npeobpazosanue npocmpancmeeHHO-6PEMEHHO20 KOHMUHYYMA
coobpasno ucuucaenuam Cosnanusi Abconroma.

B [16] mpeacTaBneno takoe onpeaenenue Mudopmanuu:

«Bce ectb nnpopmanus, T.e. IJHePrus onpeeIeHHOro Ka4uecTBa 3HAHUIA.

...IloaToMy Mupo3nanue, coaepxaiiee B cede OECKOHEUHOE coJiep:KaHue MHGOpMaIHH,
HAIOJIHEHO SHEPTUsSMHU PA3IUYHBIX KAUeCTB U PA3IMYHOTO KOJUYECTBA.

Takum oOpa3om, MHUpPOBOW KOHTHHYyM EcrectBa mipeacTaBisieT €000l 3HaHUS
Pa3IMYHOro pojia, UMEIOLIUE KOHKPETHYIO CUCTEMY pacIpeleeHUH. . .»

«A 4TO Takoe, COOCTBEHHO, CO3HaHHE?

Co3HaHMe ecTh TPOILECC, KOTOPBIM MNPOWCXOTUT BOJHOBBIM 00pa3oM, COCIUHSS W
OpraHru30BbIBaA BHEIIHUHI MUp.

Coznanue AbcostoTa ObLIO MEPBBIM OPraHU3YIOIMINM (GaKTOPOM.

... Bce co3nanus Bcenennoii sBistitorcest yacturiamu Coznanust Adcomoray [17].

«B npocTpancTBEHHOM 00beME KOHTUHYYMa «IIPOCTPAHCTBO-BPEMSI-COZHAHUEY», UMEETCS
npeobnagatomuii gaktop — Co3HaHue AOCOJOTa, MHA4Y€e TOBOPS, UHMOPMAIIMOHHOE II0JIE
Bcenennoii» [18].

B cootBercTBHU ¢ 00MIENIPUHATHIMU omipeAeneHussMu [19]:

«uHgopmayusa - CBeNEHMS, AGIAOWUECS O00bEeKmOoM XPAHEHUs, nepepabomku W
nepeaayd.. ., a

3HaHUe - TPOBEPEHHBI IPAKTUKON pe3ynvmam noCcmudiceHus OeucmeumenbHoCmu;
CHCTeMa CBeJeHMIi O 3aKOHOMEPHOCTSAX Pa3BUTUSI IPUPOABI».

AHanu3upys CyTb JaHHBIX ONPEENIEHUN, MOKHO 3aKJIIOUUTh, YTO 3TO — OJIHA U Ta Ke
MOHATHIHAS KaTeropus, HaXOASIIAsACsA Ha Pa3HbIX CTAAUIX B3auMoeicTBus ¢ Co3HAHUEM.
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VYuuTbiBass UEPapXUYHOCTh CTPYKTYpPbl CO3HAHMNW B MHpO3JaHUU U MOCTYJAT, YTO BCE
co3Hanus Bcenennoii siBisiroTcst yactunamu Co3HaHus AOCOJIOTa, MOYKHO CHAENIATh CIEAYIOIIee
00o01eHue:

HNudopmanus 3T0 — COBOKYIHbINA NPOAYKT (YHKIMOHUPOBAHHUS COZHAHMI Ha BcexX
ypoBHsAX B Mupo3ganum, npu 3toM 3HaHue, npousBeaeHHoe Co3HaHueMm AOcoiOTa, T.€.
AbcomotHoe 3Hanue, sBisercss Undopmanmeii 1 Bcex ypoBHeii Mupo3gaHusi, paBHO Kak
3HAHMS, CYILECTBYIOIIME Ha KOHKPETHBIX €r0 YpOBHSX, SIBISIFOTCS MHGpOpMauued uisi BceX
HIKenexamux yposaeit B Mepapxuu Co3HaHuil.

(ITon  @ynxkyuonuposanuem co3HaHUsl ClELyeT IOHUMATh npoyecc OCMBICIEHHOIO
BOCIIPUSITHS, TIOHMMaHUS M OTPAXEHWsI JACUCTBUTEIBHOCTHU, T.€. Npoyecc npeoobpa3o8anus
Nudopmannu B 3HaHue).

Takum o6pazom, HNudopmaumonHoe Ilone Mupo3nanus npeacrabisier coOoM
AbcosoTHOe 3HaHWe O Mpoliecce MocTpoeHuss Muposnanusi, KOTOpoe SBISETCS MPOIYKTOM
nesitenbHOCTH Co3Hanmst AOcomiora, ABIssick B TO ke Bpems Undopmaunmeii st Bcero
Mupo3znanus, kak PyKoBOJACTBO K OCYHIECTBIECHUIO TAKOTO NOCTPOEHUS.

N 310 — ncuepnsiBaroniee ONpeaeIeHue pacCCMOTPEHHON ITIOHATUWHON KaTETOPHH.

Mupo3aanue
B o0mux uyeprax Kapruna Mupo3znanus n3o0paxaercs CIeIyIOIuM 00pa3oMm.

«OcHoBoil Muposnanus siBisiercs [IpocTpaHcTBeHHas pelleTka, MPOHUKAOIIAs 4depes
BCE U3MEPEHUSI U BCE BPEMEHA, KOTOpasi CTPOUTCSI HA OCHOBAaHMHM MaTPUYHOTO NOTEHLHUAIBHOTO
oJIs, IpeacTaBIIsitollero Boipaskenue Hamepenus camoro TBopua, T.e Co3Hanue A6comtoTa.

...MarpuyHoe mone mopoxmaer osHepruto CoOTBOpeHHUs, KOTOpas, HHUCXOAS Ha
HIDKENeXKame (MMEIoNUe MEHBITYI0 MEPHOCTh) IJIaHBl PAcCIaMBaEeTCs, Kak OYATO MPOXOMIs
yepes NMPU3My, Ha BECh CIIEKTpP dHEPruid, BO3MOKHBIX B Mupo3naHuu.

OCHOBHBIMU PHEPrUsMHU B MUpO3/1aHUN SBIISIOTCS:

1.9neprus Co3nanus AOcoutora.

2.Oneprust CoTBOpeHUs — 0/1Ha U3 SHEPruil MpIcienosst — mosjisi BBIYUCIECHUSI.

3.Ilcuxuueckas sHEprus — euie o Ha 3Heprus MeHTaIbHOro 1mjiaHa ObITHS.

4.9Heprust ACTpasbHOIO IJIaHA.

5.9¢wupHas sHeprHsl.

6.DJIeKTPOMAarHUTHBIE U3TTYUECHHUS.

7.KuHetnueckas U TeIIoBasl SHEPTHsL.

Mexny 3THUMU SHEPrusMH HET YETKOTO pasrpaHUyeHUs, OJUH €€ BHUJ IEPEeXOJUT B
JPYroM, 3T0 MPaKTUYECKU HENpPEepbIBHAS LIKaIA.

Bce Muposnanne co3mgano Dueprueit CoTBOpeHUSI.

Bces marepus ectsb ee yrioTHeHHas popMa.

...Bce poxnaercs u cymectByet u3 Matpuil — enuaui Mudopmanmu MaTpudHOTo moJis.

EauHuunyo MaTpuily MOKHO CUUTATh «KBAaHTOM HH(GOPMAIMK» Ha CAMOM BBICOKOM
ypoBHE Mupo3znanus — noyieBbix Mupax OrueHssix» [8, 20].

«MartpuyHasi ceTb €CTh CTPYKTypa TOJBKO IOJICBasi, OHA HAIOJHSIETCS WH(OpMaIue,
KOTOpas B JJIbHEHIIIEM CO3/a€T Ha OCHOBE ATUX MATPHIL BCE SHEPTHH HA BCEX TaHax» [21].

Takum 00pazom, AOCONIOT MOpoOXIaeT HHGOPMAIMIO, KOTOpas CYIIECTBYET B BHUJE
npoepamm u mampuy (MaTpulpl, OObEANHEHHbIE OJHON LIENIbI0 M 3aKOHAMH, MPEACTABISAIOT
coboit mporpammsbl). [IporpaMmel MOCTPOCHBI MO0 OMHAPHBIM 3aKOHAM, T.€. €CJIU €CTh KaKOW-TO
3aKOH, N0 KOTOPOMY IOCTPOEHBI MPOTPaMMbl, TO €CTb M €r0 «CHappUHT-TIAPTHEP» B BHJEC
MPOTHBOTIONIOKHBIX TIO0 CBOEMY JEWCTBHIO MpOTpaMM. OTO CKa3bIBaeTCS M Ha MaTpHUIIaX,
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KOTOpbIE TaKXe CYIIECTBYIOT B mapHoM Buae. OObEIUMHSAIOT MpPOTpaMMbl U MAaTpPHULBI
ungopmayuonnvle  nomoku  (MaTpulla  yIOpaBisieTcss  NPOrpaMMOM € MOMOUIBIO
MH(OPMALIMOHHOTO IOTOKA, KOTOPBIM TakXKe SIBISIETCS MPOAYKTOM IKU3HEAESITEIbHOCTU
Abcomiora). OyHKIMOHAIBHO MH(YOPMAIMOHHBIA MOTOK IMPOSIBISIET CBOIO AESTEIBLHOCTh Yepe3
«KOObI Oeticmaus», KOTOpble, B CBOIO OY€pellb, BHICTPOEHBI U3 ONPEENIEHHBIX 3J€MEHTapHBIX
00BEKTOB («EIMHUYHBIX MaTPUI) MOJI HA3BAHUEM «KeEU30HbLY.

CnenoBatensHo, ¢opma cymiectBoBanuss Wupopmanmonnoro Ilonss — Ke3oHHBIE
MTOTOKH.

Otn  uHPOpPMAIMOHHbIE 0E€3MaccOBbIE YACTUIBI SBJISIOTCA KIOYMKAMH KO BCEM
npoueccam B Mupo3nanuu. Ilpu stom HUupopmanuonnoe Ilone, kak M ero cocraBisolne
YacTULIBI KEH30HBL, — 3TO MOHATUS HEMaTepUaIbHOIO MHpa. ITO, CKOPEE BCEro, — BOJHOBOM
IIPOLIECC, T.€. BOJIHA, KOTOPAsi HE UMEET HU Havajla, HU KOHIA.

NudopmanrionHsle 1oJis OECKOHEUHbl B IMPOCTPAHCTBE U BO BpeMeHU. MX moToku
COMPATalOTCs B JIy4d, KOTOPBIE YIPAaBIISIIOT HTHPOPMAIMOHHBIMU MaTpULlaMHU.

OO0pa3HO 3TO MOKHO MPEJICTaBUTh B BHJIE KOJECHHULIBI: BIEpEIU «KOHW» - Marpuipl,
«Boxokm» — Jlyun ympaBnenus (3to — HMubopmammonHoe mosie), «BO3HHIA» - Bpewms,
«KoJiecHHLIa» — SInpo Mupo3nanusi.

B3anMocBs3p paccMOTpeHHBIX Kateropuil aemoHctpupyer Tomosorusa TpuaroHansHON
CrpykTypbl Mupo3ganusi, mpeactaBiieHHas Ha puc. 1.

Puc. 1 Cxema Tpuaronanbnoii Ctpykrypbl Mupo3ganus.

O — AGcoIroT,

A — IIpoctpanctso,
B — Macca,

C — Dueprus,

D — Nudopmarus,
F — Kon neiictBus.

Kak BumHO W3 mpencTaBiIeHHOW CXEeMbI, CTPYKTypa MuUpO3IaHus MpeacTaBisieT coOoi
cdepy ((keHCKOe Hayajo), BIMCAHHYIO B PaBHOBEJIUKUN KyO (MY)KCKO€ HaJaso).

Nudopmanms (Muadopmarmonnoe Ilomne) pacmonoxxkena Ha cdhepe, U OpOayIUPYETCS
AGCOTIOTOM.

Nudopmanmionnpie KoABl JACUCTBHUSA, TOCHUIAEMbIe AOCOJIIOTOM Yepe3 MaTpHuily,
YIpaBIsEMYIO ONPEeIEHHOM TPOrpaMMO, COCPEIOTOUYEHBI Ha IPaHsIX KyOa.
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Koapl neiicTBUs IPSMOJIMHENHO HAIPABICHBI U HUT/E HE COINPATAOTCSA IPYr C APYTOM.
[TepecekaroTcsi OHU TOJIBKO B HYJIEBOUM TOUke AOCOJIOTA.

Camo nonsitue TpuaroHanpbHas O3HAYaeT TPUEIUHCTBO TaKUX MOHSITHUH, Kak AOCOJIOT,
Nudopmanms, koapl 1eHCTBUSI, 00bEIMHEHHBIC €IUHCTBOM 11U - JKU3Hb, IEHCTBHE, IBIKCHHE,
MIPOSIBJIEHUE CYTH.

Takum oOpa3om, AOGCOIIOT MPOU3BOAUT UHPOPMAIINIO, KOTOpas depe3 KOJbl AEHCTBUS
TBOpUT Mupo3snanue.

«Mupo3anue yYCTPOGHO HE XAOTHYECKH, a IO OINpEJeNCHHOMY MOpPAAKY U
(GYHKIIMOHUPYET [0 CTPOrMM NPUHLMIIAM UM 3aKOHaM, VIPaBJSIOMIMM HAKOIUIEHHEM U
pacnpeaciCHuEM 3Heprﬂﬁ, HeO6XOI[I/IMI>IX JJIA KHU3HEACATCIIBHOCTU KaKk OTACIBbHBIX
Hepapxuueckux Cuctem 1 YpoBHEH, Tak U 1Jis 0OIIELIETOCTHOTO MakpoopranuzMay [18].

Keiizonbl — yacTuubl Uupopmanuonnoro Ioas

[IpucyrcrBue AOcoiOTa B KaKoH-IMOO TOYKE MPOCTPAHCTBA OOHAPYKUBAECTCS dYepe3
Hanu4yre NHOOPMAIMOHHBIX YaCTHI] — Keli30HO8 Y CTYCTKOB 3THUX YaCTHUII B BUAC COAUMOHOE.

(Key, aHri., - KJI104; zone, aHTII., - MPOCTPAHCTBO, XapaKTEPU3YIOIIEECs OMPeICICHHBIMHU
o6mumu pu3Hakamu. [103ToMy MOKHO yTBEpKIaTh, 4YTO HHPOPMAIIMOHHAS YacTHIA KEH30H —
«KIJTIOY B 3aMKe MUpPO3TaHUsD»).

CymiecTBYIOT 27ekmpudeckue M MacHUmusle KEWU30HBI, B3aHMMOJICHCTBYIOIIUE APYT C
IpyroM HampsMylo. Mwmeromue OJHOTHITHBIE 3apsAllbl - OTTAJIKUBAIOTCS, Pa3sHOMMEHHBIE —
MIPUTATUBAIOTCS

[To BuIy KEeM30HBI HAIOMHUHAIOT «KAIITaH B 000s1049Kke». [1o cyTH, 3TO - MOTEHIMAIbHOE
moJie.

OHU pa3HATCS 3HaKaMu U pa3MepaMu: 00pa3HO TOBOPS, MAarHUTHBIE KEU30HBI - MEJKHE,
KaK «IOPOIIMHKAY, a JICKTPUUCCKHE KEH30HBI - KPYITHBIC, KaK «SI0JT0KO».

«...AcTtpasibHO€ U MeHTalIbHOE MOIIPOCTPAHCTBA €CTh JBM)KEHUE «BIIYOb», B OCHOBE
X JIeKaT YacTHUIbl BEIIECTBA HACTOJBKO MaJble, YTO HX COOTHOLIEHHWE C YaCTHUILIAMM,
JOCTYIIHBIMU B HAcTOsLlee BpeMsl A HCCIeNOBaHUS (PU3MUYECKMMHM METOJaMH, SBISETCS
MHOTOKpaTHO, Ha MHOTO HOpSAJKOB YyMEHbIIEHHbIMHM. Bamia Hayka B Hacrosiiee BpeMms
NpUOIN3UIIACh K PETUCTPALlUU ATON MaTepuu U SHepruil TOHKOro Mupa KOCBEHHBIMU METOaMH,
- [0 U3MEHEHHUI0 (PU3UYECKON MaTepuu B pe3yJbTaTe B3aUMOJEHUCTBUS C PHEPrusiMU TOHKOTO
wiada. KBapku, rr0OHBl U IpoYHre MOJ0O0HBIE JIEMEHTAPHbBIE YAaCTHUIbl €CTh KOPOTKOKUBYILIHE
YaCTHUIIbI, CYIIECTBOBAHUE KOTOPBIX HE BIMSIET Ha (DyHAaMEHTalbHbIE 3aKOHbI MUpo31aHus, 3TO,
Kak Obl, MOOOYHBINA IPOAYKT Ipouecca TBopenus Beenennoi» [8].

PasMeppl MarHMTHBIX KEH30HOB MOpPSIKA 10%%mM, B TO BpeMsdA, Kak pa3sMephl
NMEKTPUYECKUX KEH30HOB — NOPsAJIKA 10”%m.

MarepuanbHble 4acTHULBI - JEOTOHBI MMEIOT pa3Mepbl MOpsaKa 10%°cm. Onm ouens
TSDKEIbl M MHEPLUUOHHBI 0 CPaBHEHMIO C KEeH30HAaMM, MO3TOMY Iepenadya MHGOpMalUU ¢ UX
ITIOMOIIIBIO HEBO3MOKHA.

Keli30oHbI — 3TO OYeHb TOHKHI ypoBeHb. CKOPOCTh MX IEpEMEUICHUs, KakK TaKoBas, He
CYLIECTBYET, T.€. MO’KHO CUUTAaTh, YTO OHH MEPEMEILAIOTCS ¢ OECKOHEYHOM CKOPOCTHIO.

B npoctpancTBe Mupo3iaHust 3TH YaCTHLBI CYILIECTBYIOT KAaK B HeUmpanibHOM, TaK U B
sapscenHom («BO30OYKICHHOM») cocTOssHUA. OHU  SIBISIOTCS TPOIYKTOM JICATEIBHOCTH
AOcomoTa W y4acTBYIOT B 00Opa3oBaHuMU HWHGOPMAIIMOHHBIX TOTOKOB, HAIOJHEHHBIX
MH(POPMAITMOHHOMN TIEPBOPOTHON SHEPTHUECH.
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«...Marepust 3TOTO IUIaHAa COCTOMT W3 YAaCTHI] OJHOPOIHBIX U PAaBHOMEPHO 3alOJHSIET
Bce mpocTpaHcTBO. OHa MMEET HECKOJIbKO YpOBHEH IUIOTHOCTH... 3TO COCTOSHUE MaTepui,
KOI'/Ia OHa HaroJiHeHa uHpopManueil. To ecTb, eCTh MaTepus «IycTas», a €CTh HAIOJTHEHHAS.

UYro Takoe MbIcab? DTO ecTb MHPOpPMAIUS OINpeNeIeHHOW KOHQUrypaluu, TO €CTh,
MbIciiepopma — 3anuCh MH(GOPMALMKM HAa MaTepUaJIbHOM HOCHUTENEe — MaTepuu MEHTaIbHOro
miaHay [8].

«..B MeHtanmbHOM Mupe, KkorTopelii ectb WHdopmainmonnoe Ilone Bceenennoi,
nH(popMalKs 3alKuChIBA€TCs HAa YacTHULIAX MAaTEepUHM 3TOr0 MHpa, KOTOpas €CThb OJAHOPOIHbBIE
KBaHTHI, & HE pa3HOOOpa3Hble aToMbl. HpopMalys HeoTaenMa OT YacTULl MaTePUH, HO €CTh U
«IyCTasi MaTepUs», TO €CTh JOIMOJIHUTENbHASL EMKOCTh JJIs HOBOW MH(pOpMaIUu.

...MoO3KHO cKa3aTb, YTO HH(OPMALIUS MEHTAJILHOIO MUPA MOXKET OBITh «IIPOSIBICHHON» U
«BUpTyaIbHOWY». «IlycTas martepusi» SBISIETCA HOCUTEIEM BHUPTYAIbHONW — MNOTEHUHUAIBHOMN
uH(popMallUY, a «HANOJIHEHHAs MAaTepus» SIBISIETCS HOCHUTEJEM IpPOSBIECHHOW WH(pOpMalum»
[20].

Keit30HbI IMEIOT HYJIEBYIO MAacCy U CHUHOBbIU MOMeHN, 00YCIOBICHHBIM UX BpaIlllCHUEM
BOKpYr cBoeil ocu. OHU UMEIOT BO3MOKHOCTh OOMEHMBAThCS MHOpMaIel Mexay coloil u

OJIHOBPEMEHHO IIe€peJiaBaTb €€ B IPOCTPAHCTBO, T.6. ITO — CBOEOOpa3Hble €IUHUYHBIE
reHepaTopbl HH(POPMALIMOHHOTO TIOJISL.
(CniuHOBBIE  MOMEHT — 3TO HH(OPMALMOHHOE TIIOHATHE, €My IMpPHUCYyIla YHCTO

uHpopmanronHas npupoja. CrrHOBBIME MOMEHT 0€3MaccOBOM YacCTHIIBI IPEJCTABISIET COOOM
MOTEHLIMATIBHYIO SHEPrui0 — HMHGOPMAaLMOHHBIA mnoTeHnuan.  CleqoBaTeNbHO, MPU3HAKOM
MPUCYTCTBUS MHPOPMALIMOHHOTO MOTEHIMaNa SBISETCS HaJIM4YKe, 3HaK M BEJIMYMHA CIIMHOBOTO
MOMEHTA KaK y MarHUTHOTO, TaK U Y SJIEKTPUUYECKOTO KEH30HOB).

[lepBuuHas 3anuch MHPOPMAIMU KaK B MarHUTHbIE, TaK U B DJIEKTPUUYECKUE KEWU30HBI,
ocyIecTBIATCS AOCOIIOTOM, KOTOPBIN U SBJSETCS IEPBUYHBIM HCTOYHHUKOM MH(DOPMAIIMOHHBIX
nosied. CIIMHOBBIE MOMEHTBI AJIEKTPUYECKMX U MAarHUTHBIX KE€H30HOB — MHCTPYMEHTapui s
nepeHoca uHopmanuu u3 Meraranaktuk B 'anaktuku u panee. IlepeHoc nndopmanuu u3
AHTUMHUPOB OCYIIECTBJIIETCS UMEHHO MAarHUTHBIMU KEH30HaMH, B CHIJIy TOTO, YTO MEpPEXOIbl
MarHUTHBIX KEW30HOB IPOMCXOJAT MO MAarHUTHBIM CHJIOBBIM JIMHUAM B Mupo3nanuu (a
HNudopmanronHoe moJie — 3To eAMHAas UTIOCTach U BceoOdlee cBoCcTBO Mupo3aanus).

OTO HE 3HAYUT, YTO MArHUTHbIE KEH30HBI JKECTKO IPHUBSI3aHbl K HaIpPaBICHUSIM
MarHUTHBIX CHJIOBBIX JIMHUM, MPH OMNPEJEIEHHBIX YCIOBUAX BO3MOXEH MEPECKOK MArHUTHOIO
KeW30Ha Ha MapajyIeJIbHYyI0 CHJIOBYIO JIMHHMIO, M JIaXe - C OJHOBPEMEHHBbIM H3MEHEHHEM
HaIpaBJICHUS JBUKCHHUSL.

(B oTnuune OT MAarHUTHBIX, AJIEKTPUUECKHE KEH30HBI CIYXKaT TOJIBKO Uil XpaHEHUs U
nepeaadyd UHPOPMAIIHH ).

Nmess CIMHOBBII MOMEHT, KEM30H MOXET BpallaThCs KakK [0ja, MPUYEM CKOPOCTh
BpAILICHUS 33J1a€TCSl M3HAYAJIbHO — B MOMEHT €ro poKJIeHHs. B ganbHelem, KeM30H pacxoayet
CBOIO HAYaJbHYIO SHEPTHUI0, YTO MPHUBOJUT K YMEHBIIECHUIO €0 CIMHOBOIO MOMEHTA, U MOXKET
MPUBECTH Jake K IIOJHOM oOcCTaHOBKe BpaileHus. Kak TOJIbKkO HacTymaeT 3TOT MOMEHT,
NepBUYHbIN UCTOUHUK VH(}OpMaIMOHHOTO 10 J00aBISIET €My PHEPIUI0 U MH(OPMALIHIO, YTO
MIPUBOJIUT K BOCCTAHOBJICHUIO CIIMHOBOTO MOMEHTA.

Takum oOpa3oMm, (YHKIMOHAIBHO KEW30HBI COCTOAT W3  UHGOPMAYUOHHOU U
9Hep2emu4eckou cocmasiaouwux, 00beJMHEHHBIX MaTPUIIEH U KOJOM JeHCTBHUS.

[Tox Bo3aEiicTBMEM KOJa AEMCTBHS KEW30HBI OOMEHMBAIOTCSI CBOMMU IMOTEHIMAaMU U
coJieprkaleiics B kei3oHax uHpopmanren.

[Ipu oTcyTCTBHM KO/ IEUCTBUS KEM30HBI HE B3aUMOJICUCTBYIOT APYT C IPYTrOM.

[Ipu B3aumoaeicTBUM IByX KEH30HOB C OJIMHAKOBBIMU 3apsilaMU U MPOTHUBOIOJIOKHBIMU
3HaKaMH MPOUCXOJIUT UX «AHHUTWIALHKA» U TMOSBISETCS T.H. «4epHas TOUKa» («IbIpKa») B
Nudopmanronnom [lone. D10 u ects npeobpazoBaHue HHGOPMALMOHHOTO MOTEHIMANa B
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SHEPrul0, YTO U SIBJISIETCA OJIHOM M3 BO3MOKHBIX pead3alliil myTu mnepexoja uHpopmanuu B
AHTUMUPBI (MarHUTHbBIE KEH30HBI IO «IbIPKam» MPOKIIAbIBAIOT ce0e MyTh B AHTHUMHUDP).

Camo HMudopmanmonnoe Ilonme mpeacraBisier co0oil ceTh ¢ sSYEHKaMH, KOTOPBIE
SBJIIOTCSI OIPAaHUYEHHBIMH B OOBEME M BpPEMEHHU NOJIPOCTPAHCTBAMHU (3aKIIOYECHHBIMU B
MaTpPUUYHYIO CTPYKTYPY), B y3J1aX KOTOPOM HAXOJATCS KEU30HBI.

«...YuusepcanbHasg Kocmuueckast Pemerka (YKP) ects mepBasi cTyneHb NpOsIBICHUS
Matpuunoro noJisi. Ecniu B MatpuuHoM 1noJie coAep>KUTCS BCE B BUPTYaJIbHOM COCTOSIHUU, TO B
Kocmuueckoit Pemerke cOIEpKHUTCS «IOYTH BCE» B MOTEHUUAIBHOM COCTOSIHMM. B uem
pazHuna? Pasznnume BUPTYalbHOrO M MNOTEHUUAIBHOIO COCTOSIHMSI €CTh IPHUHLKIHAIBHOE.
BupryanbHoe COCTOsIHME Npeanosiaraer MpOsBICHHWE TOJIbKO B CIIydae HANOJHEHHS 3TOrO
SBJIEHUS WIM OOBEKTa DSHEpPruel, a MOTEHIMAIbHOE COCTOSHHUE YK€ HMEET HEKOTOpoe
JHEPreTUYECKOE HAIOJIHEHUE.

...B Mupo3ganuu cymectByeT 6eCUMCIEHHOE MHOKECTBO MUPOB, MPOSIBICHUE KOTOPHIX
MPOUCXOJAUT Ha OCHOBaHUU ToM KocMmuueckoi Pemerku, KOTopas CylleCTBYET B ONPEICICHHOM
4aCTOTHOM JIMaIla3oHe B 3ToM Mupe

...Mupbl HeMHENHBl U HeNOKanbHbl. OHU CYIIECTBYIOT B MHOTOMEPHOM MPOCTPAHCTBE,
MIEPEIUIETASICH APYT C IPYrOM.

...MHO)€CTBO MMupoB, KOTOpO€ CYHIECTBYET JaXk€ B Ipeaenax OJHOW pEIIeTKH,
MpeJICTaBIsIeT cOOOW 3alyTaHHbI KIYOOK W3 MPOSIBICHHBIX U BUPTYAJIbHBIX BEKTOPOB, 3TU
MUPBI IPOHUKAIOT IPYT B IpYra, COEAUHSAIOTCS Ha HEKOTOPOE BpeMsl, paszaenstorcsk» [20].

Haxonmsmuecss B y3max «MartpuuHOW CceTH» KOJEOMIOMMECs KEH30HBI, CIIyXaT
ncrouyHnkoM MaruutHoro [lonst Muposganus. [Ipu aTom oOmuit nammeprn (pUCYHOK, KOTOPBIA
oOpa3yercs BO BpPEMEHH), CO3JAeTCsl 3a CYET NPOrpaMMHpPOBAHUS KaXIbIM U3 N-MEpPHBIX
MIPOCTPAHCTB MHAUBUIYyalbHO. FIMEHHO 1O 3TUM puCyHKaM (kapmam) U MPOUCXOAAT COPOCHI
uH(popMaluy, KOTOpPbIe ObIBAIOT CIIOHTAHHBIMU U YIIPABIISEMBbIMH.

CyiiecTByeT Tpu IPUHLHUIINATIBHO PA3IMYHbIE KATETOPHH TAKKX COPOCOB.

1. COpoc camoi cnoxxHOW WHGOPMAIIMU OCYIIECTBISCTCA TPH B3aUMOJCHCTBUU
KEW30HOB 000MX THUIIOB .

2. Ilpu copoce nnpopmanuu, cBszanHol ¢ [Ipamarepueil, yuacTBYIOT TOJBKO MarHUTHbIE
KEU30HBI.

3. Ilpu B3auMMOJEHCTBUM TOJIBKO DJIEKTPUUECKUX KEH30HOB Ompenensercs MnyTh
HamnpasiieHUs MHGOPMaLMU M HAIOJIHAEMOCTb MH(OPMAIIMOHHOIO MOTOKA SHEpPrueil, T.K. OHU
SIBJIIOTCSI CBO€OOPA3HBIMU «JIOLIMaHAMU» B MUPOBOM IIPOCTPAHCTBE.

He wumeronme «3apsanoB» («3apsaHbIX YMCEN») KEH30HbI OTIPABIAIOTCS Ha T.H.
«3anpaBKy»  uHbopMauued B  MEXrajlakTHueckue  oOpa3oBaHMs  1OJ  Ha3BaHUEM
«TPAaBUTALIMOHHBIX YEPHBIX JBIPY», IJI€ OHU HAXOJATCS HEKOTOPOE BPEMs, a, MOJIyYUB «3apsiy,
BO3BpallatoTcs B ['ajakTuueckoe mpoCcTpaHCTBO.

VYcioBHO-rpapuuecku B3aUMOJIEHCTBUE 3TUX YaCTHI[ - MOCTAaBLUIMKOB MH(POpMALUU U
MH(OPMALIMOHHBIX MOJIEH MOKHO IPEACTaBUTh U ONUCATh CIAEAYIOIINM 00Pa30M.

B xauectBe edunuywbi usmepenus ungopmayuonnoco nomenyuana (T.e. €IUHULBI
u3Mmepenuss Mudopmanuonnoro Ilons) nmpuHHMaeTcss HYIEBOU «UHDOpMAYUOHHBIU 3apA0»
KeW30Ha U ero Moayb (HyJIeBOH «HMH(GOPMAIIMOHHBIN TOCHUT»), KOTOPBI 0003HaYaeTCs, KaK

K - monynsb (HyneBo# mochL).
0
10 - 6a30BO€ COCTOSTHUE, CAMHUIIA «MOUHOCMUYY WHQPOTIOTEHIIAA.

Jlanee BBOASTCS CleAyrOlIMe 0003HAUEHUS:
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+

K 1 - nonoxxuTtenbHbIi umnyasc UHPOPMAILIMOHHOTO MOTOKA |,
01

g(l | - oTpunarenbHbIN uMnybc UHPOPMALIMOHHOTO MTOTOKA.

Nmiynbc mHGOPMALMOHHOTO OTOKA MPEICTaBIsAET cO00H «MH(OPMAIIMOHHBIA OCHUD» -
CTPOTO JI03UPOBAHHBIN «mmakeT» uHpopMmanuu. [Ipu 3ToM 3HaK (+/—) B JaHHOM ciy4ae UMeEeT
CMBICJT HalpaBJIeHUs ABMXKEHUS «aKeTay: (+) - IBH)KEHUE 0 HalnpaBieHuto K Aapy Abcorora,
a (—) - IBWXKEHME 10 HaIpaBJeHUIo OT Sapa AOcosroTa.

OTuMU  UMIyJAbCcaMu yrpaBisieT AOCONIOT C TOMOIIbI0 MaTpUll U MPOrPaMM,
umeroiuxcsa B camoM AoGcomtore. (IIpu msmepenun mmmnynscoB Mudopmanmonnoro [lotoka
OydyT HpOSBIATBCS KOJbl, BBIPAKAIOIIMECS B YEPEJOBAHUU 4YMCET M 3HAKOB: IUIIOCOB U
MUHYCOB).

[ToTOoK MarHUTHBIX K€30HOB, cymecTBytoui B MudopmannonHom Ilosne, B BekTOpHOM
dhopme MOXKeT OBITh MPEACTABIICH CICAYIONIUM 00pa3oM:

+

K - nonoxuTenbHbli («1IpaBOCTOPOHHUN») HOMOK MarHUTHBIX KEH30HOB,
01

g(z - OTpULIATENIbHBIHN («WIEBOCTOPOHHUI) nOMOK MarHUTHBIX KEH30HOB.

«[IpaBo-», «I€BOCTOPOHHEE» HAIPABIICHUE ABWKEHUS MAarHUTHBIX KEH30HOB B IOTOKE
OTIpeJIeNIIeT HAINpPABICHUE 6eKMOp-NOMeHYyuania NOTOKAa MAarHUTHBIX KEH30HOB OTHOCHUTEIBHO
MarHutHoro moss 3emuH, HampaBieHHoro ¢ Cesepa Ha lOr. Ilpu 3TOM BEKTOpP-TIOTEHITHAIT
BCEr/la ONpeJeiseT UMEHHO MPOCTPAHCTBEHHOE HANpaBlIeHUE MarHUTHOIO MOTOKa, HO HU B
KOEM cilyyae He ero rpajueHt. ['paJueHT moToka MarHUTHBIX KEM30HOB — 3TO €ro YMCJICHHAs
BEJIMYMHA, BBIPAKEHHAS! B IPUBBIYHBIX €IMHUIAX U3MEPEHHUS SHEPruu. ['palueHT noToka Bceraa
Oonbiie equHUIBL. Ero ynciienHas BeIruurnHa BapbUpyeTcs OT €IUHULIBI IO OECKOHEYHOCTH.

Enqununsl u3mepenns MHQOPMAIIMOHHOTO MOTEHLMAaNa Ui 3JEKTPUUECKUX KEH30HOB B
0003HaYEeHUSIX BBIMJISAST CIEAYIOIIUM 00pazoM:

+

| K | - monoxutenbHblil umnyisc THGOPMAMOHHOTO OTEHIMAA,
0

| K | - oTpunaTenbHblil umnynsc HHGOPMALIMOHHOTO OTEHIIMATIA.
0

Bce ects AGcomoT. U Bece ecth nnopmarus 06 AdcomoTe, KoTopasi MPOsIBISETCS Yepe3
CYyLIECTBOBaHME KaK €IMHUYHBIX (ppakTanoB MHGopMaUH («EAUHUYHBIX MATPUILD)) — KEW30HOB,
TaK U KeM30HHBIX MATpPHIL.

Keiizonbl, nMmeromye nHGOPMaMOHHYIO COCTABIISIONIYI0, BHE MATPHIL] HE CYLIECTBYIOT.

OpuHOYHBIE KEI30HBI, UMEIOIME HH(DOPMALIMOHHYIO COCTABIISIOUIYI0, TAK)XKE BIIUCAHBI B
MaTpHILIbl U MEKYy HUMH CYIIECTBYIOT OIIPEICIIEHHbIE SJHEPT€TUYECKUE B3aUMOIEHCTBHUSL.

(OnuHouHble Kei30HBI — 3T0 octarku [Ipamarepun. Yia0BUB uX u pacmu@poBaB
SHEPreTUYEcKyl0 ¥ MH(QOPMAIMOHHYIO COCTABIISIIOIIME, MOKHO pacimupoBaTh COCTaB
[Ipamarepun).

3HaK OJMHOYHOTO KEW30Ha OIpejAesseT HalpaBleHHE €ro JBWKEHUS B MHpOBOM
[IpocTpancrse:
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KEW30HBI MOTYT JIBUTaThCi Kak B «MEUIOK» («aHHUTWIALMOHHAS JIOBYIIKA»,
aKKyMYJISITOP), TaK U B «TPYOy».

B «ioByike» KeH30HBI OYEHb OBICTPO OUMIIAIOT, a JABM)KEHHE B «TpyOy» — O3Hayaer
nepenauy B apyrue Mupbl (oOMeH uHdopmanuein mexay Mupamu). Ilpu sTom mpoucxoaut
IIpeABapUTENIbHAS COPTUPOBKA KEM30HOB U, TOJIBKO IIOCJIE ITOr0, — OTIPABKa UX B Apyrod Mup.
N3 npyrux MupoB KeH30HBI 00s3aTEIbHO BO3BPAILAOTCA C JOMOJHMUTEIBHOW HOBOM
nH(popmalnuen, T.e. BO3BpaT KEH30HOB COMPOBOXKIATCS MPUPOCTOM HH(DOPMALIHH.

O6beM nnpopmanyu y keifzoHa (B IpUBbIYHOM NOHUMAHUN) — HEOTPAaHUYEHHBIHN, HO IPU
3TOM €CTh KeH30HbI MaJIOMH(OPMATUBHBIE © MHOTOMH(OPMATHUBHBIE.

B pesymprare cOpoca wuHbOpManuM C ydacTHEM TOJBKO MArHUTHBIX KEH30HOB
00s13aTeILHO BO3BpAIacTCs OJWH HOBBIM KEW30H ¢ J00aBOYHOW HMH(pOpManmeu, T.e. cOpoc
nH(pOpMaLIUU — 3TO OJHOBPEMEHHO U 0OMEH HHPOpMAaLIHEH.

CxemaTtnuecky, B BEKTOpPHOM Qopme, BcTpeda JABYX KEM30HOB BBITJISAUT CIEAYIOLIUM

obpazom:
+ —_—
K | K
01 02

B pesynpraTre  mosiBASETCSs ~ BTOPUYHBIA ~ HEUTPAJIBHBIM  KEM30H,  HECYIIUHI
JIOTIOJTHUTEIbHYIO0 HOBYIO HH(POPMALUIO:

+

T K.

02

Crnenyromum 3TanoM Bo3BpaTa MH(OPMALMU B MOANPOCTPAHCTBE U BPEMEHU SIBJIAETCS
T.H. «mpemuynblily KeU30H, MPEICTABISIONINN CO00M Y)KE c2ycmoK aHepeuu.

+ - +3
K| K 1 K
02 02 03

[Tocnie coteH MHUIUTHAPJIOB B3aUMOJICHCTBUN KEW30HBI OTIPABISAIOTCA B OMCMOUHUKU, B
Ka4eCTBE KOTOPBIX MOTYT CIyKHThb MerarajakTuku. IIpoiiisi COOTBETCTBYIOIIYIO OYHCTKY, a
MMEHHO, COPOCHB ¢ ceOsl FHEPreTUUECKYI0 000JI0UKy U UH(OPMAaINI0, KEH30HBI BO3BPAIIAIOTCS
KakK HeﬁTpaJIBHBIG, HYHGBI)IGI

K
0

HeiitpasiibHble KEM30HBI HE CYIIECTBYIOT B POCMPAHCMEe, OHU CYIIECTBYIOT TOJBKO BO
8pemeHU.

CkamsipHple BEIWYMHBI WHOOMOTEHIIMAIOB, T.H. <«3apsIHbIC 4YHCIa», MOTYT OBITh
BCSIKHUMH, B T.4. U IPOOHBIMH.

NupopmManuoHHbIe IOTOKU M OIS

AOCOIIOT IPOU3BOIUT U OTPAHUYMBAET BCE XKU3HEAEATENbHbIE ITpolLiecchl B Mupo3naHuu
C IIOMOIIIBIO YITOMSIHYTOM «MaTpuuHO#l ceTu», 00pa3oBaHHON «MH(OPMALIMOHHBIMU TSKAMU», U
MH(OPMALIMOHHBIX  IOTOKOB, CO3JAOIIMX HHGOpMalMOHHBIE Kiactepel. Ilpu 3TOoM
uHpopmanro AOCONIOT MOCHUIAET ONPEAEICHHbIMU CTyCTKAMH — [auyKaMH, KOTOpbIE
pacnoJjiaratroTcsi B IpoCTPaHCTBE 110 ONpPEAEICHHbIM (PU3MUECKUM U MAaTEMATUYECKUM 3aKOHaM.

AGconoT ympaBiseT BCEMH IpolieccaMHu, HayuHash C Mera-lnpoueccoB — [0
MHKPOIIPOSIBIICHUH.

Kak yxaswsiBasioch B [13], «xoowr Oeticmseusi» Abcomora (HOpMUPYIOT H3 KEH30HOB
00BbeAMHEHUS TUIIA COIUTOHOB. [Ipu 3TOM, «MH(DOPMALIMOHHBINA COTUTOH)» MOXKET COCTOSITh Kak
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U3 €MHUYHBIX KEH30HOB, TaK U U3 TPYIIIbl €AUHUYHBIX COJUTOHOB, 00bEIUHEHHBIX B LIEMIOYKU
IO OIPEICTICHHBIM 3aKOHAaM (U3HUKH U MaTEMaTHKH.

[Ipu oObenvHEHMH B TaKUE «CTYCTKW» (COJIMTOHBI), KEH30HBI HE TEPSIIOT CBOEH
MEPBOPOJHOCTH, a COXPAHSIOT CBOM II€pBOHAYajbHble (IEPBOPOJIHBIE) CBOICTBa, H
JOTIOJIHUTEIILHO TPHOOPETAIOT TPYIIOBLIE CBOWCTBA. YTpaBieHHWE KEH30HAMU U COJIUTOHAMH
BO3MOKHO ITOCPEICTBOM pa3MEIIECHHS UX B ONPEACIICHHOW IOCIEN0BATEIIBHOCTH € MTOMOILIBIO
[IPOrpaMM U HOIPOrPAMM.

«MenHo Tam, B Mupax OrHeHHBIX, CYLIECTBYET BCsSI BO3MOKHasg HHpopmauus o
Mupo3nanun — U NposiBICHHAsA, U BHUpTyalbHas (moTeHnuainbHas). M Bca sTa mHbopmanus
3anycaHa B BUJIE COJIMTOHOB — CTOSYUX BOJIH B MaTPUYHOM 1oie» [22].

[Tockonbky AOGCOJIOT MPOSIBJIAET ce0sl U CYIIECTBYET KaK B 3€MHBIX YCJIOBMSX, TaK U B
MupoBoM NpOCTpaHCTBE, B BHJIE HH(MOPMAIIMOHHBIX MOTOKOB, MMEHHO 3TH IOTOKH HECYT
MOJTHYI0 MH(OPMAIIMIO M 3aMBIKAIOT COOOW MPOCTPAHCTBO, B KOTOPOM M CYIIECTBYET AOCOJIIOT.
OTU NOTOKU MPEACTABISAIOT CO00M NepersIeTeHNs B BUAE «Koc». Bee mpocTpancTBa npoHU3aHbI
TUMH «KEH30HHBIMU Kocamuy. CaMH KeH30HBI B HUX HAXOJATCS B BO30YKJIEHHOM COCTOSTHUM —
OHM TOTOBBI B JIFOOOM MOMEHT Kak K Iepenaye MHPOpMaluu B IPOCTPAHCTBO, TaK U K OOMEHY
€10 MEXK1y COOOH.

DTO OYeHb CIOXKHAsI CUCTEMa, IIPEJCTaBIISIONIasi COO0M ONpeeIeHHYI0 UEPAPXUUECKYIO
CTpyKTYypy. Ocoboe 3HaueHHEe MUMEIOT KEH30HbI, HaXOAIIMecs Ha KOHIaX «UH(OPMAlMOHHON
wietTnw». VX oTnuYaroT JONOJHUTENbHBIE MyCThble OPOUTHI, HA KOTOPbIE YXOISAT KEH30HBI MPHU
oOMeHe uHpopManuend. ITH UHPOPMAIMOHHBIE MOTOKH (GOPMUPYIOT U3 cebs Mampuyy 1o
ONpEJENIEHHbIM YCIOBUSAM [Ipoepammsl, KOTOpyro 3anaer AbGcoisor. MHpopmanus npu 3ToM
HUKY/1a HE UCYE3aeT — OHA JIMUIb NepepacipeiessieTcs U epecTpauBaeTcs. Y IepKUBAtOTCS Ke
«KEM30HHBIE IUIETH» 3a CYET CBOMX BHYTPEHHHMX OHepruil cuemieHus. PasopBaTe Takyro
L[ENOYKY KEH30HOB B 3€MHBIX YCIOBHSIX MPAKTUYECKH HEBO3MOXKHO.

N ecom nmna  cymectBoBanus MarautHoro [loToka BaHO, TMPEXIE BCETO,
IIpocmpancmeo, nns Ungopmayuonnozo [lomoka N0CTaTOUHO TOJIKO Bpemenu, HEe UMEIOLIETO
HU Hayasla, HU KOHIA. T.e. 3TO — MepBOPOJAHOE U M3HauYaiIbHOE. TakuM 00pa3oM, ecii FOBOPUTH
o IlepBopomnom Wctounuke Bcero Cymero, To Hauano nHadan Bcero — Hugopmayus B
nposisiieHuu Ilonsa, n6o umeHHo Ungopmayus poxnaer Bce, B T. 4. [Ipocmpancmeo u Bce
3axonui.

(Hns cymectBoBanus [IpocTtpancTBa HEOOXOAWMBI MHOTHME OTpaHUYEHHUs, B T.4. U IO
Bpewmenu, nns Mndopmanum orpaHndeHust OTCYTCTBYIOT).

[Io cBoemy mpOSIBIEHHIO B OKOJIO3EMHOM IpocTpaHcTBe HHgopmayuonnoe Ilone
aHanornyHo MaruutHomy Ilomto, Ho HampasieHo ¢ FOra na Cesep.

Maruutubit  [lomok u Wudopmauuonnslit /lomox HHUKOTJa HE TNEPECEKarOTCs.
Berpeuasich, OHM HA4YMHAIOT CKOJIB3UTh MapajUleNIbHO JIpYT JApPYry, HE MEHsIsl CBOEro
HaIpaBJIEHUs. DTO — HE aHTarOHUCTHI, KOTOPbIE IPOTUBOOOPCTBYIOT PYI APYTY, CKOpPEE BCETO,
OHM YCWJIMBAIOT JIpYr Jpyra, ¥ CHUMAIOT HANpsDKEHUE B IPOCTpaHcTBe. Takum oOpa3oM, OHU
MIOMOTAIOT APYT JAPYry MPOKIaIbIBaTh ce0e MyTh.

Paznnumne Mexy HUMU — KOJIOCCAJIbHOE.

Maenummnoe [lone — 3TO CTPYKTYpUPOBAHHAS SHEPTHUA.

HUnghopmayuonnoe Ilone — noHsATHE HEMATEPUAILHOTO MHpA. ITO — CKOpPEE BOJHOBOM
MIPOLIECC, T.€. — BOJIHA, KOTOpas HE UMeeT HU Havyalla, HU OKOHYAHMUS.

Ecnu roBoputh 0 kocmonocuyeckom nonnmanuu WMupopmanuonHoro Ilons, To 310 —
TOJIbKO MH(OPMALIMOHHASL Mampuya N npozpamma, He coAep Kalllue SHEpIuu U OrpaHUYCHHUH B
o0beMe, MpU ITOM YPaBHUBAIOTCS TaKue MOHATHS, Kak DHeprus, [lotok, O6bem, Bpems.

Uro xe kacaerca ompenenenus Wudopmarnumonnoro Ilonss B 3eMHBIX YCIOBUSIX (U
BO3MOHOCTH U3MEPEHMSI €r0 [TapaMeTPOB), TO 3/1€Ch CUTYaIUsl HE TaKasi POCTasl.
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[Touemy TpynHO OOHAPYKUTH, 3aduKkcupoBaTh U u3Meputh Nudopmannonnoe [one?

[ToTOoMy, YTO OTCYTCTBYIOT CpPE/ICTBA U3MEPEHUSI.

Benp oaHOBpeMEHHO HEOOXOAMMO HW3MEPUTH B e€auHHUIE 00bema (IIPOCTpPaHCTBA)
ckaysipHblil noteHman Mupopmanuonnoro Ilons 6 anepeemuueckom eco npedcmasnenuu.

OT0 - HE BHEprus, He 00BEM, HE BpEMSL.

OT0 — HEKasl HoBas éenuyuHd, KOTOPYI0 MOKHO M3MEPHUTh TOJBKO OMOCPEIOBAHO Yepes3
Jpyryue BeIUYUHbI. AHAJIOTOB B 3€MHBIX YCIIOBUSX Y 3TON €UHUIIBI U3MEPEHHUS HET.

OObIYHO Ui TOTO, YTOOBI OXapaKTEpU30BATh IMOJie, B (PU3HKE IMOJB3YIOTCS TaKuUM
MOHATHEM, KaK HANpAXCeHHOCmb TI0JIA - TapaMeTp, ONpeesieMblil «depe3 MEXaHUUECKYIO CUIY,
C KOTOPOM 3TO TOJIE BO3ACHCTBYET Ha O00BEKT» [23], UMEIOIIMII CBOWCTBA, TO3BOJISIONINE EMY
B3aUMO/ICHICTBOBATH C JAHHBIM TIOJIEM.

[Tockonbky mH(poOpManus NpeAcTaBiseT co00i MOTEHIUAIBbHYIO SHEPIHIO, 3[1eCh OJIKe
TaKoe ONpe/esieHne, KaK pa3HOCTh NOTEHIIUAJIOB, IPUHTOE B (PU3UKE Ul ONPEEIICHUS JII000T0
MOTEHIMAIILHOTO TIOJISL.

«Tak kak uH(pOpMaLIUs — 3TO €CTh SHEPTHUsl, U HA0OOPOT, TO €l CBOMCTBEHHA MOIIIHOCTh U
Jpyrue KayeCTBEHHbIE XapaKTepucTukm» [18].

Bunumo B gaHHOM cinydae Oojiee MpUEMIIEMON XapaKTEPUCTHKOM Uil OLIEHKH
napamerpoB Mubopmanmonnoro [lonsi ciieqyeT CUUTATh MIOMHOCMb JHEP2UU, T.€. «IHEPTHUI0
€IMHUYHOro o0beMa TMPOCTpPAHCTBAa BOJM3M BBIOpAaHHOW TOUKH», a Ui U3MEPEHUs
Nudopmanronnoro [lomoxka Haubonee OIM3KUM MapaMeTpPOM — HOMOK JHepauu, «BEKTOD,
paBHBIM  MPOU3BEACHMIO IUIOTHOCTH DHEPIMM HAa CKOPOCTh €€ IEepeMEIIeHHs] B
npocTtpanctBen[23]. ([ns Hamero ciydast — 3To OyIeT, 04EBUIHO, HIOMHOCIb NOMOKA dHepaul
yepes eOUHUUHBLI 00beM NPOCMPAHCINEA 8 eOUHUYY BPEMEHU).

Takum o0pa3zoM, AJis YIPOIIEHHOIO BOCHPUATUS 3TOoM KaTeropuu - MHdopmanronHoro
[Tosist B IPUBBIYHBIX 3€MHBIX TEPMHHAX MOKHO MTPUHSATH B KQUECTBE €JMHUIIBI N3MEPCHUS:
(spe x M)/c.

D10 M OymeT MCKOMBIM CBOE€OOpa3HbIN 9HepeemuuecKuti nomeHyual, TPUBEACHHBIA K
eOUHUYHOMY NPOCMPAHCMEY U BPEMEHU.

[Tomumo s3toro, usmepenue Hupopmannonnoro Ilonst MoxkeT OBITH CBEIEHO K
n3Mmepenuto MaruutHoro Ilons B equHMYHOM 00bEeME B €IMHUILYY BPEMEHH C ONpeoeseHHbIM
nonpagouHviM Kodguyuenmom (3ro — Bapuant usMmepenus Mupopmanumonnoro Ilons — kax
rpagueHTa MaruutHoro [lotoka B equnuiie 00beMa B €IMHULLY BPEMEHH).

Ecnu roBopuTh 00 u3MepeHUU Oe3 NOnpasouyHulX KOdguyuenmos, T.e. — HE UYepe3
u3mepenue MarautHoro Ilons, TO 3TO BO3MOXXHO C IOMOLIBIO H3MEPEHUS epaduenma
mopcuonHo2o noid. [Ipu 3TOM Ba)KHO UMETh B BHJY, UTO CYLIECTBYIOT TOPCHOHHBIE IOJISI HE
TOJIBKO €CTECTBEHHOTO MTPOUCXOXKACHHUS, HO U UCKYCCTBEHHBIE.

(He cmenyer myTtaTh TOpcHoHHBIE 1MOJs ¢ 00mmM Mupopmanmonnsim [lonem, n6o sto —
TOJIbKO HWKHUH cioit MHpopmanmonnoro [osg. Oto moampocTpancTBo (MOJCHION) BBISBUTH B
Wndopmauronnom Ilone ierue Bcero, T.K. COBpEMEHHass HayKa TOTOBa K IPUHSATHUIO
uHpopmMaluy Yepe3 TOPCHOHHOE IoJsie. B pe3ynbrare - BO3MOXKHO MOJIYYEHHE HDHEPrUM U
uHpopmanun).

KaBuTOHBI — «IICH-9aCTHIBD» I[yxa

Jlyx — 3T0 HenpepbIBHAas cyOcTaHIus, TeHepupyemast AGCOIIOTOM.

OynkuuoHanbHo JlyX mposiBaser ceds B BUJE  HENPEPHIBHOTO  HCTEYEHHUS
HOCJIEOBATEIbHOCTH «KBA3HYACTHI» - KABUMOHOS, HA3BIBAEMBIX TAKKE «ICU-YACIUYAMUY,
KOTOpbIE 10 CYTH SIBJISIFOTCSI «CTYCTKaMu» (YIUIOTHEHHSIMH) B YIOMSHYTOM CyOCTaHIIMH,
BbIpabaTeiBaeMoit Cosnanuem AbcomtoTa.
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. -12
Pa3mepsl Takoi «rcu-4actuip» (KaBUTOHa) — rnopsaka 10 Ocm.

Takum o6pazom, Coznanme AOcCOmIOTa MPOSBISECT ceOS B BHUAEC HEMPEPHIBHBIX BOJIH
KA8UMOHO8, SIBISIOIIUXCS TEPBUYHBIM HUCTOYHUKOM HH(POPMAIMOHHBIX TTOTOKOB. DTH BOJIHBI
YIPaBIAIOTCS AOCOIIIOTOM B HEMPEPHIBHOM PEXKHME.

DJNEeKTpUYECKUe M MAarHUTHBIE KEH30HBI HCIIOJIB3YIOTCI B KAdeCTBE «KOHTCHHEPOB-
TPAHCIIOPTEPOBY TSI KABUTOHOB, 3aIIUINAIONINX T «IICH-9acTUIBD Jyxa oT nesnHpopmanmy,
MOPYH, TIOTEPH TPU TPAHCIIOPTUPOBKE.

«l[Icu-yactuupl» - 3TO OTpakeHMe U THposiBieHHe AOcCoioTa, TOYHEE — €ro
nH(popmMalMOHHON BOJHBL, B Buae Jlyxa . OT1o - crpena, npon3atouias [lone beitusa u Bce ero
dbopmaruu. [perpaast st Jlyxa He CymecTByer.

«AOcouot ectb uncroe Co3HaHue, a Beenennas ects ero Teno. Beenennast npoHukHyTa
Coznanuem Aob6comora. [IponuknoBenue storo Co3HaHMST B Kaxabli atoMm BceneHHoi
BBI3BIBAET OJYXOTBOPEHHME Bcel Marepun BceneHHol u Bcex ee sHepruil. Bo Bceenennoit
Bo3HMKaeT HoBoe Co3HaHue — cobOctBeHHOoe (Co3HaHMe, KaK HeOoTbemJieMas 4YacThb
CeepxcymHoctd. MOXHO cKa3atb, uTo Bcenennas, co3manHas AOCOTIOTOM, CTaHOBHUTCS
otpaxeHueM ero Co3HaHus u BelpaxkeHreM ero Co3HaHuUs.

Bcenennast npoucxouT oT BoJIen3bsIBIIeHNsT AOCOIIOTA U €€ CYIIECTBOBAHHE HAIIOJIHEHO
BBICOYANIIMMHU HEPTUSIMH, U MaTEpUsl, U3 KOTOPOIl COCTOUT BCEJIEHHAs!, TOKE OyXOTBOPSIETCSL.
Bcrony xusns! Betony Coznanue!» [24].

DneKTpUYecKue KEeM30HBl CKOJB3ST BIOJAb CHJIOBBIX  OJJEKTPUYECKUX  JIMHUH,
MPECTaBISAIONINX YIOMHUHaBILYIOCS [Ipocmpancmeannyio peuiemky, MarHUTHbIE KEW30HbI
(Oosee MenIEHHBIE) CKOJIB3ST BJIOJIb MATHUTHBIX CUJIOBBIX JIMHHM, 00pa30BaHHbIX «Mampuunoti
cemblo», OJJHAKO U T€, U JPYrue MOryT mo 3ajaHuio AOCOioTa ImepeMeniaThCsi BHE CHIIOBBIX
JINHUM.

CKOpOCTb 60/1Hb1 KE30HOB OTPOMHA — OHA MOKET MPEBBIIIATH COTHU MapCeK/c .

HcTOUHUKOM  3JIEKTPUYECKUX W MAarHUTHBIX KEH30HOB SIBJISIIOTCA TE€HEPATOPBI
COOTBETCTBEHHO DJIEKTPUUECKUX M MAarHUTHBIX KEH30HOB, Haxojdmuecs B AOcoiore U
[IPUBOJIUMBIE B JieiicTBUE AOCOJIIOTOM.

Bce mnporecchl, cBsA3aHHbIE KaK C BOCIPOM3BOACTBOM TIJIaBHBIX (DYHKIIMOHAJIbHBIX
COCTaBJIAIOLIUX CHCTEMBI, MOPOXKIarolled MHPOPMALlMOHHBIE MOTOKH, TaK U CaMOro crocoba
co3nanusa MHpopmanum, eITuKoOM U TIOJIHOCTBIO YIIPABISAIOTCS AOCOIIOTOM.

[IpumepHas cTpykTypHas cxeMa HH()OPMaIlMOHHOIO0 KOMILJIEKCa MpUBEEHA Ha pHC.2.
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IIporpammarop <": AOcoa0T
1§ 11

CuHXpoHH3aTOP
Ayx
i 1l
I'enepartop I'enepartop I'enepatop
TEKTPUIECKUX MarHUTHBIX KABUTOHOB
Keii30HOB Keii30HOB

'

®opMupoBaTe b HHPOPMAIMOHHBIX OTOKOB
Mupo3aaHusi
(nH(GOPMAIMOHHBIE BOJHEI)

d 4 4

Puc. 2. CrpykrypHas cxeMa HHGOPMAIMOHHOI0 KoMILJIeKca Mupo31aHusl.

[ToTokn KEW30HOB C 3aKJIIOUYCHHBIMA B HHUX KaBUTOHAMHU — 3TO KOHTJIOMEpaT KOJOB
neiictBust AbGcontota. B caMux JKe 3THUX <«IICH-YacTHIAX», KaK B «TEHETHMYECKOM KOJe»,
COJICPXKUTCS BCsl HHGOpMAIHs 0 OecrpeneTbHOCTH AOCOIIOTA.

Wndopmanus, 3akoaupoBanHass [Iporpammaropom (B KOTOPOM HAaxOISATCS BCe
MBICIIUIMBIE€ TPOTPAMMBI), TIEPEIACTCS B TEHEPATOPHI KEM30HOB TOJBKO MPHU BO3JEHCTBUU KOO8
Oeticmeusl, KOTOPble CUHXPOHU3UPYIOTCS ¢ MeranpocTpaHCTBOM CHHXPOHHM3AaTOPOM — 4Yepes
MOCPEACTBO MHPOPMAIIMOHHBIX MATPHIL.

Nmenno IlporpammaTtop, KOTOpBIM HaxXOguTcsi B AOCOJIOTE M CONPSDKEHHOM C HUM
npocrpaHcTBe (MeranpocTpaHcTBe), 3amyckaeT WH(OPMAMOHHBIM MOTOK B BHJIE COJMTOHOB
(KaK eJMHUYHBIX TaK U TPYIIOBBIX).

Kak yka3biBasioCh, 37€KTpUYECKUE M MAarHUTHbIE KEW30HBI Pa3MYaroTCsl pa3MepamMu U
CKOPOCTBIO TIepemenieHus. Ito — ceoeoopaszusie Un u Aub, Ceet u TeHsb.

Bce Cymiee B Mupo3nanum — 3TO MpOsIBICHHUE W Coco0 cymiectBoBanus [lyxa, T.e.
Cosnanusa AbcomoTa.

Koasbl n npouecc nepexaun ungopmannu

Kak ormeudanocek, nHbopManus COAECPKUTCS UMEHHO B Kodax Oelicmeusi, CO3AaBaeMbIX
[IporpaMmaropoM M MOCTYNAIOUIMX B TI'€HEPATOPbl KEW30HOB, KOTOpPbIE M BBICTPAaUBAIOT
COOTBETCTBYIOIIMM 00pa3oM Trpynibl 3TUX HMH(GOPMALMOHHBIX YacTUIl B BHJE OObEIWHEHUN
THUIIAa COJIUTOHOB.

Koabl — 3T0 umcia, coelMHEHHblE MEXIy cO00il B BUAE MOCIEAOBATEIbHOCTH IO
OTpE/ICIEHHbIM MaTeMAaTUYECKUM 3aKOoHaM, T.€. 3TO - (DYHKIUH, U, IPEXKIE BCEro, QyHKIUU
BPEMEHH, SHEPTUU U MPOCTPAHCTBA (OHU B3aHMOCBSI3aHbI).

CMmbIcnT mpolecca KOJUPOBAaHUS M 3aKIIOYEH B ONPENCIEHUU (OPMBI U CTPYKTYpPbI
HOBOTO KOJOBOTO IIOCTPOEHHUS, B KOTOPOM OIpPEACISIONMM 3HaueHUEeM OyayT CIYKUThb
XapaKTEPUCTUKH HCIIOIb3yEMbIX YHCET.
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«Kompl mpencraBisioT coOOM COBOKYMHOCTb LU(POBBIX U SHEPreTUYECKHX 3HAKOB,
KOTOpBIE COJIepKaT B cede ONpe/eICHHbI YPOBeHh HH(OOPMAIMH WM ITOCTPOCHUS 4ero-uoo,
T.€. HECyT MpaBmiIa GopMUpOBaHUS KOHCTPYKIHH. C MOMOIIBIO ONIPEIeIEHHONW CUCTEMbI HOPM U
npaBuiI Jito0ast HHGOpPMAIUs MM KOHCTPYKTUBHASI MOCTPOHKA MOXKET OBITh IpE/ICTaBIICHA, T.€.
3aKOJJMpPOBaHa, B BU/EC HA0Opa YMCIIOBBIX 3HAKOB U B MOJOOHON (OpME MOKET XPaHUTHCS WITH
nepeiaBaTbecsl B TpeOyeMoe MeCTO, a TAKXKE MOKET IOJUIeKaTh JalibHEeHIIel 00paboTke. ..

B pesynbraTe KOaMpoOBaHWS MPOHM3BOIUTCS HANpaBICHHOE BO3JIEHCTBHE Ha OTICIBHBIC
TOYKH CO3/IaBAEMBIX 00BEMOB, B KOTOPBIX KOPPEKTHUPYIOTCS SHEPTOOOMEHHBIE TIPOLIECCHl. DTUM
CaMbIM  JIOCTHTAeTCs 3aIUIAHMPOBAHHBIM  COCTaB  KA4eCTBEHHBIX M  KOJWYECTBEHHBIX
SHEProXapakTEepUCTUK B HY’)KHOM 00beme noctpoeHus» [18].

Bce ypoBHM Mupo3naHusi NOCTOSHHO B3aWMOJEHUCTBYIOT APYr C JApyrom Oisaronaps
HAJIMYUIO CHEIUAIbHO pPa3pabOTaHHOM M TEXHHWYECKH O(OPMIIEHHON KOHCTPYKTUBHO cemu
nepedayu, TO3BOJIAIONIEH pealn30BbIBaTh CBSI3b MEXKIY MUpaMH, MOCTPOCHHBIMU U3 MaTepuu
pa3aMYHOIrO THUIIA, W O3Ta CBSI3b OCYIIECTBISETCS 4YEpe3 umnyioc, HeCyuuid B cebe 610k
9Hep2oungopmayuu.

«3aneyarpiBaHue HeoOxoaumoro oObema HHGPOpMAlUU B HMILYJIBC IMPOUCXOJUT Ha
OCHOBaHHHN I_[I/I(prBBIX pacu€ToB M CBCACHUA MHOXCCTBA YHMCIIOBBIX onepaum‘/'l K KOJaM,
BbIpaXKaroluMm HUx KOHEYHBIH PE3YIbTAT.

...IlocbuaemMplil UMIYJIBC BBIPAXKAET HEKOTOPYIO UYUCIOTPAMMY, KOTOpPas COJEPKUT B
cebe HEoOXOonMMyI0 HWH(pOpMaNHMIO WIH CHTyaluio. B cBs3u ¢ 3TuM m1000H HUMITYIIbC
pPaccunTHIBACTCSI HA KOHKPETHUKY U CTPOMUTCS CHELMAIBHO pa3paboTaHHbIM MeToJoM. [loaTomy
MOCJIaHHWE TMIpPekJe, 4eM ObIThb IMepeAaHHbIM, OOOCOOJIEHHBIM CHOCOOOM MPOXOIUT Uepe3
YHCJIOBBIE ONEpaIiy, T.K. OHO JOJDKHO Ha YPOBHE HIDKEIIEKAIET0 MHUPA HECTH KOHKPETHYIO
sHepruro» [ 18].

«B3aumonerictBue (oOMeH, mepemada) MeEXAy MaTepueld pa3IMYHbIX IUIAHOB |
IIOAIIaHOB B HACTOAIICC BpPEMA MNPAKTHUYECKHM HE IMPOHUCXOJUT, HO B3aHMO)IeI>’ICTBHC
SHEPTEeTUUECKOEe U MHPOPMAIMOHHOE MPOUCXOJIUT MOCTOSTHHO. MOXKHO CKa3aTh, YTO SHEPTHUS U
I/IH(bOpMaIII/Ifl €CTh NOCPCAHHUKU MCXKAY IINIaHAMW W MNOAIINIaHAMH MaTCpHaJIbHBIX MHUPOB, €CTb
ocHOBa Mupo3nanus.

Nmenno sHepruss ¥ MHQOpMAIMS OCYLIECTBISIOT Mepenadyy HMIYJIbCOB, HU3MEHSIOT
4aCTOTY BUOpAINil DJIEMEHTAPHBIX YACTHUII, COCTABIISIIONINX MaTepUaIbHbIE MUPBD) [25].

[IoHATHO, dYTO OrPOMHYK0 3HAa4YUMOCTh B CHCTeME MMUpO3laHHs HMeEeT ee
nH(OPMALIMOHHBIN ammapar - 4YUCIa, 3acTaBlSIONIME KOAbl JEMCTBOBATH B OIpEAEICHHOU
IIOCJIEOBATEILHOCTH U C OIIPEIEICHHON 3aKOHOMEPHOCTBIO.

«YHCIO W YHCTIOBBIE OINEPallMd UMEIOT OIPOMHOE 3HAu€HHE ... T.K. BCE IMPOLECCH U
(dbopMBI TIpeke, YeM OBITh CO3[aHbI, PACCYUTHIBAIOTCSA. HeT B MUpO3/1aHUHM HUYETO, 94TO OBl HE
MOJIIEIKAIIO PACUETy.

Kaxmoe uuciio — 370 He MPOCTO YCIOBHOE 0003HAYCHNE KAaKOTO-TMOO0 KOJMYECTBA, WIN
HEKoTopasi oluienpuHsATas cumMBoiuka. JIroboe uucio, nudpa noyrydeHbl CUCTEMOM pacueToB U
BBIPAXKAIOT OT/IEIIFHOE KAYeCTBO SHEPTHH.

Kaxmoe 9nciao cTpouTcest 0 YCTaHOBIICHBIM 3aKOHOMEPHOCTSIM U TIOPSAKAM M COJICPIKHUT
B cebe umHpOpMalMIO ompeneiaeHHoro miaHa. Yucia ob6nagaroT COOCTBEHHOM CTpPYKTYypoi
MOCTPOCHHSI M TaKUM KadecTBOM, KaK 3aBHCHMOCTb, T.K. BCE OHH CBSI3aHBI MEXIy CO00
MHOECTBOM 3aBUCUMOCTEH.

... Mup 4mcen — 3TO OTPOMHBIN CaMOCTOSATEIbHBIN MUY [18].
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«Tam, rme Her cioB, ecTh uuciaa. BaM mnpencToutr ocBaumBaTh HOBBIA SI3BIK A
MMOCTHMKEHUS HOBBIX 3HaHUH. “TloTOMY, 4TO BCE OTTEHKH CMBICIIAa MyAPOE YUCIIO Tiepeaaet!”.

Uwucno u 06pa3 — BOT BCEICHCKUM SI3BIK!

OcHOBO¥ ATOTO SI3bIKA SIBJISICTCS IBEHAANATEPUYHAS CHCTEMAa UCUUCTICHUD [26].

[Ipouecc nepenaun uHGOpMaK B cUucTeMe MUpPO3AaHUs HACTOJIBKO COBEPLIEHEH, YTO
MOJTHOCTBIO COOTBETCTBYET TMpoleccaM Ha ypoBHe AoOcomtora. CaMmblii TEpPBBIM HMITYJIBC
noceiiaerca u3 fAnpa Mupos3ganus, U HeceT B ce0e IJIaBHYIO LI€Jb M HallpaBICHUE Pa3BUTHUS
Bcero Mupo3sganus.

[Ipoxons ckBO3b Bce YPOBHH, 3TOT OCHOBHOM HMMITYJbC MpeoOpa3yercs Ha KaXIOM M3
HUX B I€JIM ¥ UH(POPMAIMIO, COOTBETCTBYIONINE KaKJIOMy KOHKPETHOMY MUpY. 3afaBas oOriee
HAITpaBJICHUEC B Pa3BUTHU BCCX MHUPOB U O6’BCI[I/IH$I$I HUX B GHHHOﬁ clIayKEHHOM ACATCIIBHOCTH.

«Bpicimii  uMIynbe  AGCOJIIOTa, CITYCKasichb CBEpXy BHU3, auddepeHuupyercs Ha
MHOKECTBO JIPYI'MX HMIIYJIbCOB, COOTBETCTBYIOIUX TEM MHUpPaM, B KOTOPbI€ OHU KOHKPETHO
nepepacnpenensores» [18].

NupopmanuoHHbIe MATPULIBI

Oco60e MecTo B HH(DOPMAITMOHHON CHCTEME MPUHAISKUT MaTpuiiam.

[Tockonbky ocHoBOll Mupo3nanus ssiserca Hamepenune AOconoTa, mpencTaBistoliee
MatpruyHoe NOTEHLMAJIbHOE TOJIE, TO BCE KOHCTPYKTHBHBIE IOCTpOCHMHS B Mupo3gaHuu B
CBOEl OCHOBE OyAyT HMMETb MATPUYHYIO CTPYKTYpPY, Kak HamOoJjiee COOTBETCTBYIOLIYIO M
MPUTOAHYIO JJIs1 SBOJIIOIIMOHUPOBAHMUSL.

«Martpuiia — 3T0 BEYHO CYLIECTBYIOIIAsl HAKOMUTEIbHAs 0a3a OCHOBHBIX SHEPIreTUUECKUX
ITOKa3aTeNen. . .

Matpuua - KapkacHas OCHOBa... JUISl 3alOJHEHHS] M XpaHEHUS KayeCTBEHHBIX
sHeprococTosiHui. OHA UMEET SYECYHYIO CTPYKTYPY MOCTPOCHHUS C 3aKOHOMEPHOW CHCTEMOM
pacnpenenuTeNnbHOW HAIpaBIeHHOCTH, Ojarojapss KOTOPOW SHEPrusi ONpPE/IeICHHOT0 KauecTBa
MOCTABJISIETCSA K COOTBETCTBYIOIIEH siueiike XpaHeHus» [18].

Marpunia (MaTpuyHasi CTPYKTypa) — OSTO HE OBEIISCTBICHHBIE KOJIbI JCHCTBUS,
oObeanHeHHbIe eqMHCTBOM Lenu. CTpykTypHO Matpuiua npenctaBisieT coO00i CeTKy, B y3iax
KOTOPOM HAxOIATCS KOJIbI JeHCTBUs, oObenuHeHHble eauHou [Iporpammoii. [lox nerictBuem
[IporpamMmMbl  MaTpuyHasi CTPYKTypa HAXOJUTCS B TIOCTOSHHOM JBIDKCHUM (JTMHEHHO-
MOCTYIATEeIbHOM, KOJeOaTeIbHOM U BpamiateiabHoM). [Ipu 3TOM Koabl AEUCTBUS, HAXOJSCHh B
y371aX MaTPUYHOM CETKH, 0OMEHUBAIOTCS MH(OpMAIEl KaK MEXKy COCETHUMH y3JIaMH, TaK U C
HaxOJAIIUMHUCS JIPYyr OT Jpyra Ha OECKOHEYHO OoJbioMm pacctossHuu. OOpa3HO TOBODS,
Matpuiel — 3TO «CTEHBI, MOJ W TOTOJOK CTPOCHUS» IMOJ Ha3BaHueM Mmuposmanue. Ero
HEOThEMIJIEMAsi CTPYKTYpa.

Crpykrypa UHdopmanmonnbix Matpui — 00b€MHO-ITPOCTPAHCTBEHHAS, YETHIPEXMEPHAI.

YerBeproe u3MepeHue — nonApuzayuonHoe (JUIOJIbHBIA MOMEHT). OTO - OJHOMEpHas
MOJISIPU3ALMOHHAS PEIIETKA.

Sueiiku  Undopmannonneix Marpui BpamiaroTcs, KOJEOMOTCS B IUIOCKOCTH
MOJISIPU3ALMOHHON PEIIETKH, B3aUMOJCHCTBYS C IOJSPU3ALMOHHON pPEIIeTKOM, CoBepIIas
BO3BPATHO-NIOCTYNATENbHbIE IBUKEHUS.

Boobme, Marpuna  xuBer B N-mepHoMm  [lpoctpaHcTBe,  OKpy)KEHHas
noJisipu3alMoHHbIMU pemeTkamu [IpoctpancTBa ConpsikeHusi, Kak OTJeNIbHAs €UHHUIA apXUBa
I'nynomempuuecxozo Ilpocmparncmea (MHOTOMEPHOTO IIPOCTPAHCTBA MATPHULL).
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I'mynomerpuueckoe [IpocTpancTBO (Kak MOHATHIHASL KaTErOpUsi) — 3TO Cpelia, B KOTOPO
xuByT UH(popmanonnsie MaTpuiipl, UMesi CBOU BPEMEHHbIE XapAaKTEPUCTUKU U OTPAaHUYEHUS
(rpanuiibl). C HUM CBSI3aHBI BCE CBOMCTBA MaTE€pUH, POILIOE, HACTOIIEE, Oy IyIee.

Oto [lpocrpancTtBo - GeckoHeuHO, N-MEpHO, IOJE €ro OxBaThiBaeT BCio BceneHHyto.
['myHOMeTpHueckoe MpoCTpaHCTBO — 3TO U DHeprus, u MHdpopmanus, B HeM — Bce, BKIIIOUas
Bcenennyto.

DTO0 €cTh TO, YTO OTHOCUTCS K MOHATHUIO «AbOconromuoe 3nanue.

OcHoBHOe Ha3HaueHue MH@opmanuoHHbIX Matrpuly — HecTH MH(GOPMALMIO IO BCEM
npoctpanctBaMm.  [Iporpammel, 3amokeHHsie B~ MHpopManmmoHHbix  Marpumax, u
MIPEeIONPEEINISIOT BCe MHPOPMAIIMOHHBIE TOTOKH, HECYIIUeCs U3 TIyOuH Mupo3aaHus.

NudopmanionHple MaTpHllbl CBA3BIBAIOTCS, OOMEHMBAIOTCS UHGpOpMalnuend uyepes
o0wekThl ['myHoMerpuueckoro IlpocTpancTBa - OHO BBICTYMAeT A HUX B POJM HEKOETro
«COLMAIIBHOTO KIIESD.

I'mynomerpudeckoe IIpocTpaHcTBO  aKTHBHOE, >KMBOE: ONpANIMBAeT HHGOMATPHIIHI,
aKTUBHUPYET MX, 3acTaBisieT XUTb Bce Mupo3sganue (kak [lepBoTtonuok). OHO mMOsSBUIOCH
[IepBbiM 1 Bee mopoauio.

B3anmonericteus B ['myHomerpudeckoMm IIpocTpaHcTBE MPOUCXOAAT OJHOBPEMEHHO CO
BCEMU MAaTpUIAMH. OTOT TMPOLECC OCYIIECTBIAETCS HEMPEPhIBHO, XOTS CUUTHIBAHHE
uHpopMalUy MaTpULed MPOUCXOAUT AUCKPETHO (T.€. MOCTYIUIEHHE MH(POPMalUU B MaTpPUIbI
OCYILIECTBJISIETCSI HENPEPBIBHO, «OOpaTHOE» CUYUTHIBAaHME MHQOpPMALMM — W3 MaTpHUIl
OCYILIECTBJISIETCSl TaK)K€ HENPEPHIBHO, a CUMTHIBaAHUWE MH(GOpPMALMU B MaTPUIy — JUCKPETHO).
[Ipu 3TOM, KaK 4acCTOTHI, TaK U JJINTEIBHOCTH B3aMMOICHCTBHUI — pa3IndHbIC.

NmMess B CcBOEM pacHOpsOKEHUM CpEACTBAa BO3ICHCTBHS Ha IPOLECC IOCTYIUICHMS
uHpopmauuy B Marpuily, MOXKHO MCKYCCTBEHHO BIIMATH Ha TEUYEHHE JTOro Ipoliecca
(HampuMep, BPEMEHHO €ro IpephIBaTh), TEM CAMbBIM M3MEHSS MPOSIBICHUE CBOWCTB BEIIECTBA,
SIBJISTIOLIIAXCST PE3YJTaTOM €CTECTBEHHOW PUTMUKH OOMeHa MH(popMamuer Mexmy Marpuiei
BemecTsa U [ mynomerpudeckuM [IpoctpancTBoMm.

(JlaHHBIN BBIBOJ MOATBEPKAECH HAMU SKCIIEPUMEHTANILHO B pab0Tax MO UCKYCCTBEHHOMY
W3MEHEHHUIO YPOBHS aKTUBHOCTH M30TOIIA Cs"'[27], [28]).

Takolt crnoco0 BO3JEMCTBHS Ha BEIIECTBO KBATU(UIMPOBAH HAMHM KaK HOBBIM THII
BO3JICUCTBUH - «UHGDOpMAYUOHHOE 83aUMOOeUcmEUe), OTHOCSIIHUICS YK€ K HOBOU JUCITUIUTHHE
- «®Du3uke nHPOPMAITMOHHBIX B3aUMOACHCTBUI [12].

3akiouyeHue

Kax mpaBunsho ykaseiBaet A.I1. JIyopos [9]:

«Crapas mapaaurma, Kak U pejuruo3Has Bepa, He yMUPACT, a YXOJUT B MPOILIOe, KaK U
CO3/aBIIME €€ JIOJU, YCTyIas HOBOW IMapaJirMe CBOE MECTO TOJIbKO Ha OCHOBE HOBEHIIHMX
OTKPBITHI U MHOTOJIETHUX HCCIIEOBAaHUN (YHAAMEHTAIbHBIX HAYyYHBIX MPOOJIEM U BBIICIICHUS
(bl/IHaHCOBBIX CpC€ACTB, HAIIPABIACMBIX Ha IIOJYYCHHC HAYYHBIX [JAHHBIX, KapJAWHAJIbHO
M3MEHSIOMMX B3IV OOIIECTBA HAa 3aKOHOMEPHOCTH, CYIIECTBYIOIME B Mupe. B asTtom
3aK/IIOYAIOTCA TJIABHBIC TPUYUHBI W ABHXXYIIUC CHJIBI CMCHBI HaquOﬁ napaagurmMbel B
COBPEMEHHOM €CTECTBO3HAHUIY.

Kocmonornueckass ®Pusmuka, NpeaCcTaBISIONIAsl HOBYIO IIapaJurMy B €CTECTBO3HAHUU,
MO3BOJISIET CPOPMHUPOBATH HOBOE IIOHMMAHUE CMbIC/IA CYIIECTBOBAaHUS HeEpapXUUecKOn
CTPYKTYpPBl M XapakTepa B3aMMOCBSA3€M B MHOTOMEPHOM KOHTHMHYYME, IPEACTABIIIONIEM
EctectBo. CaMo€ Ba)KHOE B JaHHOM IIPEACTaBICHUH 3aKII0YAETCs B OCO3HAHUU Be3/1eCyIHOCTH
1 nepsuyHocTy Co3HaHus A0GC0JII0TA BO Bcex 0€3 MCKITFOUEHHS IPOLIECCax, CBEPIIAIOLINXCS B
Mupo3znanun.
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Teopuss Undpopmanuonnoro Ilonss Muposnanus, sBistomascs HEHTPAaJIbHOW YacThIO
KocMmonornueckoit ®usuku, NposiBIISIET HOBBIA BEKTOP IBOJIIOLMU (DU3HMUECKON HAYKH, a TaKKe
BCeX, 0€3 HCKIIOYEHMs], NPUKIATHBIX OTPACiICH, MPEACTaBISIOUIMX OCHOBY JIIOOBIX OYyIylIHMX
9KOJIOTUYECKH  MO3BOJIUTEIBHBIX TEXHOJOTMH JUIsi  oOecreueHus  KU3HEAEATEIbHOCTU
4eJI0BEYECKOro o0IIecTBa.

3Has CTpyKTypy Mupo3nanus, OCHOBHbIE 3aKOHBI JIEHCTBHS W B3aUMOJCHCTBUS €ro
COCTaBHBIX yacTel, cBoiicTBa Mudopmarnmonnoro Ilons Mupo3nanusi, CTaHOBUTCSI BOSMOKHBIM:

1. TloHATH U TOBTOPUTH B 3€MHBIX YCJIOBHUSX 00CTOSITENbCTBA co3aanus [IpamaTepun.

2. Hcnonw3ysd CTpYKTYpPHYIO CxeMy Mupo3naHusi B KaUeCTBE aHAJIOra, CO3/1aThb B 3€MHBIX
YCIIOBUSIX HMCTOYHUKH TpeoOpazoBanus HWMudopmanmonnoro Ilons Abcomtora B
HWCTOYHHUKHU SKOJIOTUYECKH YUCTOU SHEPTHHU.

3. YcraHOBUTH NMOCTOSIHHYIO MH(POPMAlMOHHYIO CBsI3b ¢ MupoBbiM Pazymom, uto nact
HOBBINM MOCHUT JUIsl JAJIbHEUILIET0 Pa3BUTHS 3€MHOW LIMBUIIU3ALMH.

B 3aBepiuenue 1aHHOM cTaThIO CYMTAEM 11€1€CO00pa3HBIM IIPUBECTH CIIEAYIOIIEE
Bbicka3biBanue 0. A. KpaBuyka [29]:

«KocMuueckue apxuBbl, €cClid TaK Ha3BaTh HMH(GOPMALMOHHBIA MaccuB, TPeOYIOT K
CBOEMY COJIEP)KMMOMY TBOpYeCKOro mnojaxoaa. Mudopmamms, cama mo cede oOBEKTHBHAA U
0e33MOLIMOHANIbHAS, B HAIlEM OCMBICIIEHUU IPUOOPETaeT CYObEKTHBHYIO TpPAKTOBKY. OTO
3HAYUT, YTO Ul KaXJOro «mnoTpedutens» uHbopmauus cBos. EE€ HCTUHHOCTH 3aBUCHUT OT
OIICHOK I10JIb30BATEIIS.

Ecte TOompko omuna bor, ogna peanbHOCTh. HO CyliecTByeT MHOXKECTBO CIIOCOOOB €€
UHTEpIpeTaIiu.
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