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CuHTeTHYecKasi THIIOTE3A (l)yHKIII/IOHaJII)HOI‘O Ha3HAYCHUA CHa

(Synthetic hypothesis of the functional purpose of sleep)

Abstract. The evolutionarily-engineering aspect of evolutionarily expedient functioning of an
organism in the cyclic forsage-regeneration mode, in which middle power (and so on) of system are
much higher (with other things being equal) is considered; informationally-trophic aspect of a
problem of sleeping, causing its division with wakefulness, and neurocybernetic aspect; memory is
considered as the supercomplex database, which owing to constructive specifics needs the regular
transition to the automatic maintenance mode - in order to avoid falling of efficiency, an overload
and failure. Various components of the maintenance mode correspond to the main modern
hypotheses of function of a sleeping (of various authors), that allows to conclude about the uniting
function of the author's synthetic hypothesis (which is giving an engineeringly-cybernetic
comprehension of vital need of a sleeping, and the its reasons).

AHHoTanusi. PaccMoTpeH HeHpOKHOEpHETUUECKHI acleKT CHa: MaMATh paccMaTpUBAETCS
KaK CBEpXCIIO)kHasi 0a3za JaHHBIX, KOTOpas B CHJy KOHCTPYKTHBHOW cHenM(UKH HYKTAeTCs B
PETYJIIPHOM TIepEXOJie B aBTOMATHUYECKUIN PEKUM 00CTyKUBaHUs — BO n3bexanue naaenus KI1JI,
Neperpy3kd M BBIXOJA W3 CTPOs; HHGOPMAIMOHHO-TPO(UYECKHI acmekT NpoOIeMbl CHa,
00ycClaB/IMBAIONIMKA €ro paszieieHue ¢ OOJPCTBOBAHHMEM, U HBOJIOLMOHHO-MHKECHEPHBIH AacIeKT
HBOJIIOIIMOHHO 11€1ec000pa3HOro (pyHKIIMOHUPOBAHUSA OpPraHU3Ma B IMKIMYECKOM (OPCaKHO-
pereHepaloHHOM PEKHMME, B KOTOPOM CPEAHSSI MOIIHOCTH (M T.I.) TOPa3[o BHIIIE MPU MPOUYUX
PaBHBIX YCIOBUSAX. Pa3nmuuHbIe COCTABISAIONINE PEXUMA OOCTYKUBAHUS COOTBETCTBYIOT OCHOBHBIM
COBPEMEHHBIM THITOTE3aM (YHKIWU CHA Pa3JIMYHBIX aBTOPOB, YTO MO3BOJSET 3aKIIOYUTH 00
o0beAnHsAIOMmENH (GYHKIIMHY BBIIBUHYTOW aBTOPOM CHHTETUYECKOM TMIOTE3bl (Aarolield HHKEHEPHO-
KnOepHeTHYeCKOe TTOHUMAaHNE BUTATbHON HEOOXOAMMOCTH CHA U IPUYMH TTOCIEIHEN ).

KioueBble cjioBa: IMKI COH-OOJPCTBOBAaHME, COH, CHOBHJCHHE, MapaJOKCATbHBIA COH,
B/II'-(aza, MmeyIeHHOBOIHOBOM COH, (PYHKIMS CHA, KOPa, MO3T, HHKEHEPHO-3BOJIFOIIMOHHBIN aCMEKT,
dopcax, sHTponHs, pereHeparys, HHPOTpOoHUUECKUI acmeKkT, HEeHPOKHOEpPHETHUECKHH aCIEeKT,
pekuM 0OCTy)KMBaHUs, MaMATh, 0aza manubiX, bJl, CYBJ/l, koHcommmarus, nedparMeHTaIvs,
mamvHa TeropuHra, nepesarpyska, Qaiin, kmacrep, o0pas, CUMBOJ, IPU3HAK, Xa0C, TapaAurma.
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0. IToctanoBka Bompoca. CymecTByeT MHOecTBO (emé B 1989 r. — 6onee 30, corm. [50])
BECbMa pA3NIMYHBIX THUNOTE3 (YHKIUMOHAJIHHOIO MpEJHA3HAYEHHUs] CHA, U JaXKe pa3IUvHbIC
Kkinaccuukanuu ATUX TUnoTte3: Hamp., mo A. Beiiny m K. Xexty [50] — 3 OCHOBHBIX THMA:

KOMIIEHCATOPHO-BOCCTAHOBUTEINIbHbIE, MH()OpPMAllMOHHbIE, U TcUXoauHamuueckue, mno Sayed L.



[45] — Ha HEHUPO-KOTHUTUBHBIE, HSBOJIIOIMOHUCTUYECKHE, W ICUXOoAuHamuueckue). OnHu
UCCIIEIOBATEIN CUUTAIOT, YTO COH HeoOxonuM ans 3anoMmuHanus [10], npyrue — Hao00pOT, LI
3a0biBaHus [9], TpeTbu — IS «KOHCONMUAAIMU» (nedparmenTanuu) namatu (cM., Hamp., [8, 33,
37]); em€ Kant [13] yTBepaxkaall, YTO CHOBUJECHUS HY X HBI JIJIs1 TOAEPKAHUS MO3Tra U OPraHu3Ma BO
BpEMsI CHa B JKU3HECIIOCOOHOM COCTOSIHHU; C COCTOSIHUEM CHA CBSI3aHO MHOXKECTBO MapaioKCOB: OT
BbhicOKOM OOl -aktmBHOCTM Mo3ra B bJI-da3ze (wHOrma pgake NPEBBIMIAIONICH TaKOBYIO
o6oapctBoBanusi), no: "...Ho mouemy MBI HE MOXEM OTAOXHYThb, OCTAaBasiCh B CO3HAHUU U
poosnKast ObITh HaueKy? Ilouemy Mbl HE MOKEM BOCCTAaHOBMUTD CUJIbI, O0ApcTBYS? 3arazaka..." [3];
B psl€ UCTOYHHUKOB (Hamp., [40]) "yTBepkaaercs, 4yTO MpU CBOEM BO3HMKHOBEHHMH B IIPOLIECCE
ABOJIIOLIMM COH CIYKWJI 3ajjauaM COXpaHEHUsl dHepruu" — Ha 4yTo [1] pe3oHHO 3ameuaer, 4To
"...UIl COXpaHEHHs HHEPrHH BIIOJIHE JIOCTATOYHO IPOCTO OTPAHUYUTH AKTHUBHOCTH — JI€Ub
YAOOHEHBbKO Ha AMBAHUYMUK, MOJOXKUTH MOJ TOJIOBY MOIYIIEYKY, 3aKPBITh IIa3KW U MOJEKATh TaK
4acoB BoceMb... [louyBcTByeTe Bbl ceOs MOCiIE 3TOr0 OTJOXHYBIIMM WM OyAeTe NpeacTaBisiTh
co00M HaTJAIHBIN JK3EMIUIIP <«JIOMalIHEro cymaciienmero»?"); ' MHOXECTBO HHBIX KpailHe
pa3sHOOOPAa3HBIX TOUEK 3peHHs. BOIBIIMHCTBO U3 HUX MPOTUBOpEYAT APYT APYTy — HIIH B JIyYIIEeM
ciydae "He CTBHIKYIOTCA': "He ObUI JOCTHTHYT KOHCEHCYC OTHOCHTEIBHO OMOJIOTUYECKON (PyHKITHH
cHa u cHoBueHmi" (Ribeiro S. et al., 2008 [35], Maquet, 2001 [36]; Siegel, 2001 [37]; Stickgold et
al., 2001 [38]); "maxxe ceiiuac BO MHOTOM OCTalOTCS HESCHBIMH TJIOOANBHBIE MPOOIEMBI —
MEXaHU3Mbl HACTYILJICHUS, Ha3HAYCHHE CHA B IICJIOM M K70 u3 ero (a3 B oraenpHOcTH" [41];
npu 3TOM OoJbIlIas 4YacTh HMMEET OMNpEeNeN€HHbIE HKCIEPUMEHTANbHBIE JOKAa3aTeNbCTBA, HO
HEINOHATHO, KaK IEepBbI€ CBSI3aHbl MEXAy co00il, a HayyHas KapTHHA B IIEJIOM HAllOMHUHAeT He TO
W3BECTHYIO MPUTYY O CJIOHE M CJICTBIX, MBITABIINXCS YCTAHOBHUTH €ro 00JIMK (110 MHEeHUIO [45, 47]),
HE TO XaocC, 3a4acTyl0 TBOpPSIIMICA B CHOBUACHUAX. JTO pa3zHooOpaszue, mo cioBam HM. A.
beckoBOM, CO3MaeT «METOMOJIOTUYECKUH KPHU3UC», TOCKOJIBKY OJWH M TOT XK€ (EeHOMEH
CHOBUJICHUSI MHTEPIIPETUPYETCS «HE TOJBKO MO-pa3HOMY, HO 3a4acTyk MPOTHBOMNOJIOKHBIM
obpazom» [96, c. 5]. Beixomom u3 storo M. A. BeckoBa cuuTaer CoO3MaHHWE HWHTETPAIBLHOTO
(«00BeMHOT0») MOJX0Aa K TOHUMAaHHUIO PUPOIbI CHOBUICHUH.

B cBs3u ¢ 3TuM, mo oueHke [45], akTyanbHBIM MPEICTABISIETCS WHTETPATUBHBINA MOIXOMA K
COBOKYITHOCTH CYILIECTBYIOIIMX THIIOTES.

B nannoit paboTe chenaHa MOMBITKA TEOPETUUYECKOTO CHUHTE3a OOJBIIMHCTBA UMEIOIIMXCS
COMHOJIOTHUECKUX THUIOTE3, Ha OCHOBE Ooyiee MOAPOOHOT0 M TIIyOOKOTO aHalW3a KaK Cpejbl, B
KOTOpO#l mpoTekaer aedparmeHTanuss (KOHCONMMIANMSA), TaK M CHENU(UKA KOHCOIUIAUPYEMBIX
JAHHBIX, HE JIeass HEOMpPaBIAHHBIX YMPOIIEHUH, K KOTOPHIM MPHOEraroT OOJBIIHMHCTBO aBTOPOB,
paccMarpuBasi BCE KOMIIOHEHTHI OOpaTHO-OMOHUYECKOW aHAIOTUU — TEXHOJIOTMYECKOTO IHKIIA
byHKIIMOHMPOBaHUS Hanbosee clokHbIX 0a3 gaHHbIX U CYB/l (paznuunbix THnoB). [Ipemioxena
CHUHTETHYECKash TUIMOTe3a (PYHKIMOHAIHHOTO HA3HAUYEHHUS CHA, OOBEOUHSIONIAs OOJBIIMHCTBO
CYLIECTBYIOIIUX HA JaHHBIH MOMEHT OCHOBHBIX COMHOJIOTHYECKMX KOHLEMIUNH B €IHHYIO,
JIOTUYECKH HEMPOTUBOPEUUBYIO CHCTEMY (32 UCKIIOYEHHEM — IO MOHSATHBIM MPUYMHAM — PE3KO
PEeNyKIIMOHUCTCKUAX, a Takke Haubojee OIMO3HBIX, Hamp., (QPEeHINCTCKOM O CHE Kak
YIOBJIETBOPEHUN W3BPAIICHHBIX TOTpeOHOoCcTe Hekoero "ua" (?!) B CUMBOIMYECKOWM — is

oOmaHa "BHyTpeHHeW 1eH3ypbl" (?) — Qopme, U OKKYJIBTHBIX O MyTEHmeCcTBUAX T.H. "aymm" 1o



"MOTYCTOPOHHUM MHUpaM" (pa3In4HbIe PEIUIHH JIPEBHOCTH), WM MUCTHYECKOMY "acTpaiy" (cMm.,
Harnp., Jlesamos H.B., [19])).

1. HeiipoxudepHeTnueckuii acnekt. [loHnMmanue wH)OPMAIMOHHO-KHOCPHETHUYECKOTO
acIeKTa MaMsITH aBTOpaMH COBPEMEHHBIX TMIOTe3 "KOHCONMUIAMU" MaMATH BO CHE BBITJIAAUT SBHO
HEJOCTAaTOYHBIM. bBOJBIIMHCTBO COBPEMEHHBIX THIOTE3 KOHCONMJAIMHM MaMSITH HCXOAUT W3
napajurMbl, KOTOPYIO MOXKHO Ha3BaTh '"nedparmMeHrtanueld BuHuecTepa" — aedparMeHTallMOHHbIE
MPOIIECCHI TOJIAraloTCsl MPUHIMIHAIBHO aHAJIOTHYHBIMU JleparMeHTauu (HaillioB Ha BUHUECTEPE
(3a UCKIIIOYEHHEM pa3Be UTO CyOCTaHIMM, B KOTOPOM 3TO MPOUCXOIUT, U €€ Tonojoruu). Eciu xe
OPUTTISACTECS K MpoOjieMe NpUCTajbHEe, TO CTAHOBUTCA OYEBHJIHO, YTO 3TO HEONpPaBIaHHOE
yOpoOILIeHHe, T.K. UTHOPUpPYeTCs KaK KadecTBeHHas creuuduka jaedparmMeHTHpyeMOn
uHpOpMaLMK, TaKk W [PUHLOUNMAIBHO  Oojiee  CIOKHAs ~ OpraHu3alus  CHCTeMbl:
JnepparMEeHTallMOHHBIX (M CBA3aHHBIX € TOCIEAHHMMH) IPOLECCOB, a TaKXXe CUCTEMHBbIE CBS3U
nporecca aepparMeHTaluu ¢, He0OOXOAMMO, B CHITYy KaUeCTBEHHOU crenn(UKH, COMyTCTBYIOIUMU
nporeccamu. [1o MHEHHIO aBTOpa, K TaHHOM TIpoOieMe He0OX0IMM KOMIUIEKCHBIM, METaCUCTEMHBIN
MOJX0/ — XOTSI OBl YUHUTBIBAasE CIIOKHOCTh M CIIEHU(PUKY «HOCHTENS MHPOpPMALUU», U ObLTO ObI
NPUHIAIAATBHON OMIMOKOW yTBEp)KIaTh MOHO(QYHKIIMOHAJIHHOCTh CHA, — TOTAA KaK CETOIHS
W3BECTHO, YTO BO CHE NPOTEKAIOT MHOXECTBO KpailHE pPAa3sHOPOJHBIX IPOLIECCOB; JIOTHYHEE
IPENONI0KNATh, YTO 3TO CIIOKHBIH KOMIUIEKC TECHO CBS3aHHBIX (YHKIUH, (0OYCIOBIEHHBIX
crneun(puKoil TOro, Kak MNpoTeKaeT (U, COOTBETCTBEHHO, B 4EM HyXKJaercs) aedparMeHTarus
Hauboyee CIOKHO OPraHW30BaHHBIX 0a3 JaHHBIX), BMECTE OOpPa3yIOIIUX OCOOBI pPEXKuM,
anbTepHATUBHBIA OoapcTBOBaHMIO. [laMATh, T.e. COBOKYNMHOCTh WMH(OpMAlMM, HAKOIJICHHOW B
HEHPOHHO-TJIMOHHOM CETH MO3ra, ¢ HEHPOKHMOEPHETUUECKON TOUKH 3PEHUSI MOKHO paccMaTpHUBaTh
kak Oasy manHbix (BJ[), TouHee — CIIOKHYI0O MHOTOYPOBHEBYHO «MHOTOIOJIB30BATENLCKYION
BHYTpeHHe-pa3BeTBIEHHYI0 B/ nepapxuuecko-cereBoit opranuzauuu [11, crp.7] (c xommnpeccuei
[20, 24, 39]) — HO HUKaK He aHAJOT OKEcTKOro aucka» B FAT32 wmu ext3fs. U3 kubepHeTnku
U3BECTHO, YTO BAYKHOM, UMMaHEHTHON XapaKTePUCTUKOM Takux 0a3 JaHHBIX, 00IaJa0IIUX XOTS ObI
YaCTHIO BBILICTIEPEYNUCITEHHBIX CBONCTB SIBJIETCS (BCIEACTBUE UX JIOTUKH paboThi)'® HeM30eKHOE
HaKOIUJIGHWEe SHTpomnuu (pparMeHTanus, OmIMOKH, HE3aBEPILICHHbIE M OTJIOKEHHBIC ONEpaluu, U
ap.) u "cwpbix" gnaHHbIX, naaenue KIIJ[, mpomyckHO# cmocoOHOCTH, OBICTPOJEHCTBUS,
3¢ pexTUBHOCTH, HAAEKHOCTH, KYpPOBHS» U T.A. (cM. B T.4. [86, 88, 89]); mpuuém >TH sBICHUSA
BBIPAYKEHB! IPONOPLUOHAIBHO CIOXKHOCTH cTpoeHus bJl, €€ maHHbBIX, W BBHINOJIHSAEMBIX B HEH
oTiepanyii; MHTYUTUBHO TOHSTHO, YTO B TaKOH HAWCIIOKHEHIIEH 0a3e MaHHBIX, KaK 4eJoBedYecKas
namsTh, 3T0T 3¢ ekt Oyaer BrIpaXkeH NpeaenabHo ocTpo. B pesynprare TakoBeie bl TpeOyroT mis
cBOEro (YHKIMOHMPOBAaHUS (B OTJIMYME OT, CKaXXEM, HEHU3MEHHOTO IPOrpaMMHOI0 KOJa)
pEryJIsIpHOTO nepexoja U3 pabouero pexxuma B pexxuM o0cirykuBanus bJ1; B mocneqHeM oHY BHOBb
00peTaroT HU3KOAHTPOMUIHOCTD, puemiiemble pa3mepsl U Beicokuid KITJL [87], mocne yero BHOBb
roroBel Kk pabore. B Hambonee o6mem ciydae, pexmm oOcmyxuBanus bBJI' (B cimydae
OMOJIOTUYECKUX CHCTEM — MPAKTHYECKU BCErja aBTOMaTHYECKHi; HO, B IPUHIIUIIE, BO3MOXKEH U
yIpaBiIsIeMblid W3BHE — HEKOTOPbIE BHU/IbI TUITHOTEpanuu [94]) BkiovaeT B ceOs:

1. BBITPY3KYy M HadalbHYIO Tepe3arpy3Ky (UTO OCBOOOXKIAET OT HAKOIUIEHHBIX OIIMOOK
oneparuBHOi namsatu®) camoit BII* u paGoueil cpenpl cucTeMbl ynpaBjieHHs 0a30il TaHHBIX

(CYB) (ans OMOTOTHYECKHUX CHCTEM 3TO — 3aChIMaHKe),



2. JIMarHOCTHKY COCTOSIHMS «IIPOTpaMMHOI0 o0ecredeHus», B 1-1o ouepens, bJI ("modumas”
(YHKIIHS COMHOJIOTOB U IICUXOAHAJUTUKOB)

3. TectupoBaHue" «anmapaTHOro 06eCrneYeH s » — BUCIEPATBHBIX CHCTEM OpraHu3Ma "o
Harpy3koit" (T.H. "BeretatuBHas Oyps" b/II-cHa),

4. nedparmenrtanuio "mormyeckoi" crpykrypbl B/l (BKItOWaromyro, B T.4., COPTUPOBKY
[103], ynopsinouuBanue [104], pectpykrypusanuto [105] u BcTpanBaHHe HOBBIX 3HAHUHU B yKe
uMeromuecs cety 3aanui [106])°,

5. "HuskoypoBHeBy10" nedpparmeHtanmio "¢uszuueckoil" crTpyktypel bBJI, Bxirouas
peopranuzanuio [67, 68] mamsTy,

6. 3aBepIlIEHHE HE3aBEPIIEHHBIX  MPOIIECCOB, ONEPAIMA C JAHHBIMU, CUCTEMHBIX BBI30BOB
(BKMI0Yas B T.4. "momyMeiBanue"? M onmumusayuio odyyennocmu: noodydenue [29, 100], niu,
HA000POT, yCTpaHEeHHE N30BITOYHON 00YUYEeHHOCTH (IIepEeTPEHUPOBAHHOCTH Ha MOBTOPSIOIINXCS
OJIHOTHITHBIX Y3KOCHEIMATIM3UPOBAHHBIX cUTyalusx) [29, 99]),

7. cxatue BJ] [20, 24, 39] u e€ apxuBaruto (Ilo MHEHHIO psla aBTOPOB, B YaCTHOCTH, [24],
BO CHE BBINIOJNHICTCS apXUBAlMsl COJCPKUMOTO OBICTpPOM BpPEMEHHOW TaMATH B
JOJTOBPEMEHHYIO TaMsTh — MPAKTUYECKH HEOTPAaHWYEHHOW €MKOCTH, HO HH3KOTO
ObICTpOJIeHCTBUS (3TO TO, YTO HYXHO C JIECATOK CEKyHJ - Mapy MHHYT, a To H Ooiee,
NPUMIOMUHATHh — «Pa3apXUBUPOBATHY),

8. omnrumm3aiuio (B y3kom cmbicie) [37, 69],

9. UcnpaBieHue OIMOOK, BOCCTAHOBJICHHME ILIEJIOCTHOCTH, pabOTOCHIOCOOHOCTH U
HENPEPBIBHOCTH «IAHHBIX» (BOCIOMHUHAHUN) U «Koja» (pediekcoB), Kak I Kaxaon
(aiinoBoii 3anucy (PHTpaMMBI), Tak U 715 Bcex ypoBHer BJI, B T. 4. B iemom:

A). BHEIIIHUX, «CETEBBIX» — T.€. B Cllyyae OMOJIOTUYECKOI CUCTEMBI MEXIMUYHOCTHBIX,
COITMANIBHBIX KOH(JIMKTOB — "pENMeTHHHs COIHMAJIbHBIX CHUTyallud BO CHOBHJICHUSX
YJIy4IIaeT CIIOCOOHOCTh PELIUTh MEXKIMYHOCTHBIE KOH(MDIMKTHI M KOH(PPOHTALMH B
OoapcTBytomIei ku3HHU", "YBETUYHMBAET CIIOCOOHOCTH YCIEIIHO B3aMMOJCHCTBOBATH B
conuranbHOM okpyxkernn" (Franklin and Zyphur (2005) [73]),

b). ommbok MakpoypoBHs (OOIIECHCTEMHBIX), — PEUHTErpanuio (BOCCTaHOBJICHUE
IIEJIOCTHOCTH) U YCTpaHEHWE paCCOTIIACOBAHUN, BHYTPEHHUX KOH(IMKTOB Oa3bl: a).
CHOBHCHHE Kak «rcuxotepanus» (Jung, 1967 [54], Paller u Voss, 2004 [51]),

B). Konuukros Mexmy moacucreMamu, B T.u. ¢ amroputmamu CYBI? — '"con
CTIIOCOOCTBYET HMHTETrpallid HEOKOPTUKAIBHOW (YHKIMH C MEXaHU3MaMH MOTHBALUU U
BosHarpaxaenus" (Nofzinger u ap., 1997) [63],

I'). cyOcucteMHBIX OHIMOOK MPOMEXYTOYHOTO YpPOBHSA, — '"KBa3HTEpareBTHYECKas
(GYHKINS CHOBUJEHHS OTHOCHTEIBHO 3MOIMOHAIBLHOIO MaTepualla B HEHpPOHHBIX ceTsx"
(Hartmann E. (1996) [55]), cHbI Kak "eCTeCTBEHHBIN LIETUTENs" MICUXUKH, PEIIAIONINI €
sMouroHanbHble Tpobnembl  (Cartwright (1991) [56]) u mnpoOnembl HacTpOEHHS
(Cartwright (1996) [57]),

J1). ommOOK MHKPOYPOBHS — KOPPEKTHPYIOUIYIO (OTKJIOHEHHUS, OIIMOKH W T.II.)
00pabotky [70], a Takke UCTIpaBiieHNE MTOBPEKACHHUMN (B OMOJIOTUYECKUX CUCTEMAX 3TO —

perenepanus) [71];



10. ynaneHue HEHYKHbBIX W JUIIHUX (HAmp., JUIIHUE MEKHEUPOHHBIEC CBSI3U - [66]), a Takxke
BpeaHbixX [7] manHbIX ("Mycopa', B OMOIOTUYECKOW CUCTEME — TaKKe M MOJIEKYJSIPHOTO —
"xumudeckor sHTponuu" — "rumdarndeckoi” cuctemon [4]; MaHHBIM TYHKT YacTUYHO
comanaet ¢ (91, 9]1));

11. nononHeHue, OOHOBJIEHHE, MOJIEpHU3alMs U akTyanu3auus bJl mo mocnenHem naHHBIM
[17, 18].

12. oOHOBIIEHUE U TIOTIOJIHEHUE T.H. «wmHIEKca» BJl, ero cucremsl cBs3eil ('Hamiero ckiaaa
JeKJIapaTUBHBIX BocioMuHaHuil" [51]),

13. npodunaktuky': XopoIo U3BECTHHINH (HAKT — JOCTATOYHOE KOJMYECTBO 30POBOTO CHA
— Jydmas mpoQHIAKTHKA HEPBHO-TICUXUYECKUX, M HE TOJIbKO, 3a00ieBaHMii (a BbICOKAS
KyJbTypa CHa BOOOIIE HCKJIIOYaeT MepBble — (EHOMEH ceHoeB, [82]); a ero XpoHHUYecKas
HEXBaTKa, HA00OPOT, CKa3bIBAETCS B JAHHOM acleKkTe BechbMa HeraTuBHO [83]. BompmmHcTBO
TEOpUH CHA MOJAYEPKUBAET BAKHOE 3HAUECHHE CHA M CHOBUJCHHM B MOAJIEPKaHUU (PU3UUECKOTO
Y TICUXUYECKOTO 340pOBbs [91-95].

14. rectupyrome-omnanounsie® myckm CYBJl B "BupryanbHoi cpeme" (IIPOTOCO3HAHME
("protoconsciousness" mo Hobson, 2009 [52]) — mo3r MoaenupyeT cBOe B3aWMOJCHCTBHE C
BHEIIHUM MHUpPOM [53]; CHOBUJIEHME — BHUPTyallbHasl pealbHOCTb, MOJIECIHUPYIOIIAs
yIpoXKarolme  COOBITHS, JUISI  TONYyYEHUS  BO3MOXKHOCTH  PETETUIMU  TOBEACHUS
npeaoTBpanieHuss yrpossl — mo Revonsuo A. (2000) [58], cHOBuUIeHUS — TBOpPYECKOE
"MONOTHO" 7Sl PelIeHHs IMYHOCTHBIX U 00BEKTUBHBIX Mpobiem — Barrett (2001) [64], Van de
Castle (1994) [65]); T.e. CyOBEKTHBHO — «O00ydYarolie-TpeHUPOBOYHBIE» (IO CBOEH POJIH)
cHoBuaeHus. [Ipuuém, cyast o TaHHBIM SKCIEPUMEHTOB Ha JKUBOTHBIX («komka JKioBay» [17,
34] u T.11.), a TakXke Mo JaHHBIM, TPUBOAUMBIM Borbély A. o cHax HecoBepIIEHHONETHUX [2,
cTp. 43-45], ¥ T.1.), JAHHBIN TUI CHOBHJICHUH SIBIIIETCS HE TOJIKO KJTFOUYEBOH (hOpMOI CHA st
MJICKOTIUTAIONIUX, HO W MPeoOIagarolliMU B OHTOT€HE3€ Ha PAaHHHUX CTAIUSAX Y YETIOBEKa;

15. BeIpaboTKa, MOTU(HUKAIMA U TPEHUPOBOUHOE «IIpourpbiBanue» [107-109] (1.e. TecToBbBIi
MIPOTOH C OTJIAJIKO ) )KM3HEHHBIX CIIEHapUEB, METAPOTrpaMM MBIIUICHHUS U TIOBEIeHUs (OHU Ke
— ckpuntbl «3D-Urpb» CHa, U OJHOBPEMEHHO AaBTOMATH3AIIMOHHBIE CKPHITHI-CIIEHAPHH
CYBJ: mpOTHBOMONOXKHBIA — «COHHBIN» PEXKHUM pPAOOTHI METAlpPOrpaMM MBIIUICHUS U
MOBE/ICHUS) — U OTJIaJIKa TAKOBBIX;

16. MoaenupoBaHue «CIOKETHBIX BETOK» OYIYIIETo, «pa3BWIOK» u Oudypkammii [53, 58 u
ap.], MOIEIMpOBaHUE PA3JIUYHBIX HANPABIECHUN pa3BUTUS COOBITHI, MPOCUET pa3IMUHBIX
BapUaHTOB HEH3BECTHOTO OyIylIero, B3ATUS TOJX KOHTPOJb TIOCIEAHEro, MOJYNHEHHE
pearbHOCTH cebe; pa3BUTHE «CBOOOMBI BOJIM» M oOecrieueHue e€; yCTpaHEHUE «HECTBHIKOBOKY,
«Ienei», «ysS3BUMBIX MECT» B «Ia0JIOHaX», «IIPOTPaMMHPOBAHUN» MO3Ta M 2 CUTHAJIbHBIN
CUCTEMBI;

17. bunanpHyt0 mo3arpy3ky paboueir cpenbl CYB]| m 3amyck mocneaHeil B cCOOCTBEHHO
pabounii pexkuM (I71s1 OMOJTOTUYECKUX CUCTEM 3TO — MPOOYKIECHUE U «IIPUXOJT B ceOs»).

18. BeIBOA co0OMmIeHMIT 00 omMOKax 1 aHOMANIMSX Mporecca (py HAJTMYNU TaKOBBIX ), MX JIOTa
U JaMmIa, B CHMBOJIBHOM KO/€, KaK IpPaBUJIO, HEMOHSITHOM OOBIYHOMY IIOJb30Bareito (B
OouocucTeMax — BOCIOMHHAHHS O CTPAHHBIX CHMBOJHMYECKHX COOBITUSX B CHOBUJICHUN),

npudéM (ailibl 3TUX OIIMOOK M AaHOMAJIMi — BPEMEHHBIE M KaK MPaBHJIO, YIAJSIOTCS CUCTEMOM



npu 1-i ke BO3MOXXKHOCTH (CHOBMJCHMS JIETKO M OBICTPO 3a0bIBAIOTCS), HO MpH OOJBIIOH
MICUXOJIOTUYECKOHM BaXKHOCTU «CUCTEMHBIE COOOIICHHS» MOTYT HaJl0eaTh «Ioyib3oBaremo» («K
yeMy NpUCHHWIAch TEIIa Ha OeIoM KOHE, MHE XOTh KTO-TO OOBACHUT?», «M BOT Tak, JOKTOp,
KaXIyl0 HOYb — OJIUH U TOT € COH...») .

19. Kpome TOro, B CBA3M C He MeHbIIeH, (a TOo U Oojbluel), 4eM Yy CeTYaTKH,
YYBCTBUTEIBHOCTBIO JKPAHHBIX LEHTPOB MO3ra K «BBITOPAHUIO» IIPU CTaTUYHOM CHUTHAIE,
TaKOBBIC HYXKIAIOTCS B «XpaHHTENe dKpaHa» (aHmi. screensaver) [101, 102]; nedparmenTamus
JICHCTBUTENLHO BHELIHE T0X0XKa Ha pabOTy HEKOTOPHIX BAPUAHTOB IOCIETHETO M 3BONIOIHMEH
OblU1a MOIU(UIIMPOBAHA U TIO/] TAKOBYIO.

B ciyuae, Hamp., cepBepHOil 0a3bl NaHHBIX CPEIHErO YPOBHS, YacTh (YHIUH, HampuMep,
TECTOBBbIE INyCKH B "BUPTYyaJdbHOH cpene'", MOTYT OTCYTCTBOBaTb — BCIIEJACTBHE TOrO, YTO B
BBICOKOJIETEPMUHHUPOBAHHON CpeJie B HUX YacTO HET HEOOXOIMMOCTH, HO B Cilydae OMOJIOTHYECKOit
CUCTEMBI B TPYJHOIIPOTHO3UPYEMOM pEAJbHOM MHUpE, MPAKTHUYECKH BCerja HeOOXOAUM IOJIHBII
(wn mouTH) HAOOp (PYHKIMH, W KKIYyI0 HOYBb 3aJCHCTBYIOTCS BCE WJIM MouTh Bce. Kpome Toro,
JUIS  BBIYUCIUTEIBHONH CHCTEMBI, OJHHM W3 OCHOBHBIX apXHUTEKTYPHO-(QYHKIHMOHAIBHBIX
IPUHLIMIIOB KOTOPOM SIBJsieTCs MpUHIUN Xaoca (cM., Hamp., [21, 22, 25-27, 44, 84]), perynspHas
nedparMeHTanys CyIIECTBEHHO, OYKBAaJIbHO J>KM3HEHHO HeoOxoauma'’ (4To ¢ HMHKEHEPHBIX
TO3UITUH OYEBUJIHO).

JlanHble 3a mocnenHue 1-2 ceaHca pabOThl B TakuX 0a3aX JaHHBIX 3a4acTyHO XpPaHATCS BO
BpEMEHHBIX (aiinax 60ibmoro o0beMa, 4To He TpeOyeT OOJIBIIMX: BBIYMCIUTEIbHBIX PECYPCOB U
pacxo/ia BpeMeHH — Mpu padoTe ¢ TAKOBBIMU (BBIMTPBILI 1O OBICTPOACHCTBUIO 3a CUET MIPOUTPHIIIA
B KOMIIAKTHOCTH), B OTJIM4YME OT IMpolecca CKaThid UX B OCHOBHYIO 0a3y JaHHBIX, HO OHH
3arpoMOXKIal0T Mecto Ha aucke. Ilo cytu, 3to mpyras ¢opma xpanenus nHpopmanuu B BJl. B
TaKUX CIlydasX, MEepeMEelICHnEe TaHHBIX M3 TakKoBBIX (ailoB B ocHOBHYI B/ (co cxartmem)
BBITOJIHSACTCS B MPOMEXYTKaX MEXKIY CeaHcaMHu paboThl, T.€. B PEKUME OOCITYXKHBaHUSA, M, KaK
NPaBUJIO, HOYBIO; TIOCJIE YEro 3TH BpeMeHHble (aiuibl ynansiorcs. B ornuume or (QyHKImiA
MOBEJICHYECKOTO B3aUMOJICMCTBUS C OKpY’Kalollel cpenoil, CepBUCHO-CIyX eOHble (QYHKLIUU
nojjiep>kaHust MHPOpPMALMOHHOTO romeoctasa bJl BbINONHSIOTCS He cpa3y ke, a Korzaa
0CBOOOJIATCS TOCTaTOUYHOE KOJIMYECTBO CUCTEMHBIX PECYPCOB (B T.4. 3HAUMTEIbHAs YacTh — KOTJa
pecypcel 0CcBOOOIATCS A AOCTyNa B MOHONOJBHOM pexume). MHaue roBopsi, 4yro kacaercs
nojpasaeneHuss ""coH-OoapcTBoBaHMe'", cuctema "HasBy" paboTaeT 1O MPUHIUIY T.H.
"BuptyanbHoro BpemeHu" (B Tepmunosiorun Tony Karp, 1981 [81]): xoTs kaxkercsi, 4To Bce
nporiecckl 00paboTKU MHGPOPMALIUU BBITIOJIHIIOTCS ceifuac, MHOTHE U3 HUX (CHCTEMHO-CEPBHCHBIC
(GyHKIMM MoO3ra, HE CBSI3aHHBIE HEMOCPEJCTBEHHO C pPearupoBaHUEM Ha BHEIIHUE COOBITHA,
HEIOCPEICTBEHHOW 00paboTKoi mocTynaromieii uHdopMaIuu, Kak TaKoBOW, W OOJPCTBEHHOU
aKTUBHOCTBIO ceTH pexuma "mo ymomuanuro" (Default Mode Network)) B melicTBuTenbHOCTH
OyIyT BBIIOJHATHCS JMIIb 3TOM HOYBIO (UTO JAaeT 3aMETHBIN BBIUTPHIII B OBICTPOJACHCTBUM IO
KPUTUYECKMM K BpPEMEHM HCIOJHEHHUs 3ajJjayaM — UTO HEMaJlOBa)KHO, TaK Kak, Hamp.,
"mogBucaHue" B KPUTHUECKOW CHTyalMH, CKOpee Bcero, OyJeT CTOMTh ku3HHW). Kak mokasamu
uccaenoBanuss Winson J. (1990) [62], mpu HecmocobHocTu opranu3ma Kk B/I[-cHy (Ha mpumepe
eXUHBI), TP TNPOYMX PABHBIX YCIOBHAX (CJIOXKHOCTH TOBEACHHUS, Macca Telna...), TpeOyeTcs

ropaszo 6osblie 'BHIYMCIUTENBHBIX MOITHOCTEH' MO3ra (B YaCTHOCTH, MPePOHTATILHON KOPBI) JUIs



JOCTIDKEHHSI TaKOro e pesyibrara: «eciu Obl He BJII'-coH, mpedpoHTanbHas Kopa ueloBeKa
3aHHUMaJia Obl CTOJIBKO MECTa, YTO YEJIOBEKY MPUIITIOCH OBl BE3TH MO3T Iiepes] coboil Ha Tauke» [62].

B pexxume oOcmyxkuMBaHUS cHCTeMa, Kak IIelioe, OJIHO33a/JauyHa, BHEUIHUHM uHTepdelic mouTu
MOJTHOCTBIO ONIOKMpPOBaH (BO m30exaHue KOH(PIUKTOB HocTyna, moBpexaenus b/l u 1.1.), (B ToM
YpciIe W 10 TIEPBOW TpPHUYMHE) TepBasi W BTOpas CUTHAIBHBIE CHCTEMBI ITOJIBEPTaOTCS
obcmyxuBanuto 1o otaeabHoCcTH (B/I[-COH M MeIeHHOBOTHOBOW COH, COOTBETCTBEHHO): CTiepBa
obOpabatsiBaeTcs Joruueckasi ctpykrypa bJ[ B nesiom (B T.4. «uHmekc» bJl), mpu 3TOM BBI3OBHI K
b/l mpousBomsTCSs B CBSI3W C JIOTUKOW (JaHHBIX), OXBATHIBAIOT OOJBIIME MAaCCHUBBI IOCIEIHUX
(MenJieHHbIe BOJHBI — uTO (OOmEe(pU3NYECKUH NPUHIUN JUIS KoJeOaTelabHbIX CHCTEM)
COOTBETCTBYET OOJBIIUM pa3MepaM 'pe3oHupymolei" HEeUpoHHOM ceTH, M (OTHOCUTENIHHO)
JoruuHele  “abcrpakTHO-punocodckre” MeIJIeHHOBOJHOBBIE CHOBUICHHUS-PA3MBIIUICHUS) —
MaKpOYpPOBEHb; TMOCTE Yero clieAyeT obpaborka "daiino-kiacTepHoro" ypoBHs (MHKPOYPOBEHb)
opranuzaiyu bJl (6bICTpbIe BOJHBI — YTO COOTBETCTBYET MEHBIIMM pa3MepaM aKTHBHPOBAHHON
HEHPOHHOM CETH, W IPUYYIIMBO-‘XaO0THYHBIE” KOHKpeTHO-00pasubie® BJI-cHOBUICHUS),
00paboTKa HEMOCPEACTBEHHO «(ailioB»-00pa3oB, COCTOSIIMX W3 “KIacTepoB” — TIPU3HAKOB
(oOpaza), u ux cBsi3el. 3a UCKIIOUEHUEM STOTO MOJAPA3ACICHHS, U YACTHYHO MPOIECCOB 3arpy3Ku-
BBITPY3KH, OOJIBIIMHCTBO (PYHKIMI 00cTy)kMBaHUS «0a3bl JaHHBIX» B OMOJOTMYECKOW CHUCTEME, B
OTJIMYHUE OT HU(PPOBOTO0 KOMIBIOTEPA, BBITOIHAIOTCS apaJlIeTbHO U OAHOBPEMEHHO — BCIIE/ICTBUE
CBEPXBBICOKOIAPAIIJIENIbHON apXUTEKTYPbl MO3Ta.

B 1-it curHanpHOW cucTeMe Takke cymiecTByeT nuddupeHnuanus Ha aedparMeHTaIuio
OMOITMOHAIBHON TIOJICUCTEMBl — U Je(PParMEeHTAINI0 COOCMEeHHO HAHHBIX 1-0M CHUTHATBHOU
CUCTEMBbI; JaHHasl pa3/iebHOCTh JedparMeHTallMi MaTepuaia (Ha MHOTOKPATHO MOBTOpSIOIIMecs 2
nocienoBarenbubie  ctaauu  bJI[-cHa, SMOIMOHAIBHYIO W "KOHKPETHO-MBICIUTEIbHYIO"
(6e3amonmoHanpHy10) [72]) o00ycnoBieHa aHAJOTUYHBIM BBIIICTIPUBEACHHOMY KOMIUIEKCOM
OpuYMH. MOXKHO TPEATNONIOKUTh, 4TO Oe33MOIMOHaNbHAs (ha3a MOArOTaBIMBAET MaTepuall JUls
caMoOOyYeHHsI B HIMOLMOHANBHOW (haze (cemaHTHYecKoe OOCTY)KMBAHUE CaMOOOydYeHUs, T.€.
camMoo0y4eHHe U J000y4YeHHne, «TPEeHUPOBKay HelpoceTel KOphl BO CHE), U MPOBEPSIET PE3yIbTaTh
caMo00y4eHHsI B IPEAbIAYIIEH SMOIIMOHATBHOH (hase.

Uro kacaercs ¢ynkiuu Ne 9 (ucmpapieHue OMUOOK...), HMEET CMBICT BBIJACINUTD 3 YPOBHS
MaHUMYJISIHUU C JAHHBIMU:
ypoBeHb ) — MeXaHH4ecKoe KOMPOBaHHE, TYCKIIbI COH-«KMHOXPOHHKA JTHS» O JHEBHBIX COOBITHSX;
ypoBeHb 1 — cOOCTBEHHO Ae(parMeHTanus B T€X WJIM WHBIX BapuaHTax, HE 3aTparuBaromias
cofiep)KaHue TaHHBIX, HO aKTUBHO paboTaromas ¢ ux (Ghopmoi;

YPOBEHb 2 — BOCCTAHOBJICHHE IIeIOCTHOCTH HapyIICHHBIX JAHHBIX, U
ypoBeHb 3 — BOCCTAaHOBIIEHHE TYTEM MOJECIUPOBAHUSA, CHUHTE3a W CaMOOpraHU3aluu

HEXBATAIOUICTO B JAHHBIX, TO €CTh YXKC INEPCXOd OT BOCCTAHOBJICHHA K I'CHCpallU, K CO3UJAHUIO

LEJIOCTHOCTH, OT TAcCOBOYHON KOMOWHATOpPHKM OJOKOB — K KOMOMHATOpUKE CYLIHOCTHOMN
(merasneii), CcOMpPOBOXKIAMOIICHCS cenekiueil mo JaenMeny [90] — T. €. akTUBHAs HBOJIIOIHS
COMHOGOpM.

CTOuT OTMETUTDH, YTO, HECMOTPS Ha apXxaudHOCThb [52, 76, 79, 80] popmbl cOMHOCO3HAHUS, OHO
obnamaeT omepexaronM JHEBHOE CO3HAHHWE (HAa OJHY SBONIOIHMOHHYIO CTaJHI0) TBOPYECCKUM

coaepkanueM [64, 65, 82], npeacrasisier coOOH Kak Obl «JIMH3Y pa3yMay, 3aIvIsIbIBAIOLINNA B €ro



HBOJIOIIMOHHOE OyJry1iee — Kak (uio-, Tak U UIeeTeHeTHIEeCKOe, CBOETO pojia 3a4aToK Toi (hOpMBI,
KOTOPO# pa3yM MpHOOPETET Ha CIEIYIOIIEM dTare OHTOreHe3a, a 3Ha4MT, U uiioreHesa takxe. K
COXKQJICHHWI0, B Halllel IUBWIM3AIMHU 3TOT OSCUEHHBIA KoY K Oyayiemy, OeCIleHHBIN 3a4aTok
TeHUAJIbHOCTH, KakK MPaBUJIO, TMOYTH BCErAa MPOCTAUBAET, OMNBIT CEHOEB [82] HE UCHOJb3yeTCH,
UCKIIIOUeHne — Takue reHuu, kak CambBagop [Jamu (maxke y MeHnaeneeBa 3TO MOITYYHIIOCH
CITIOHTAHHO).

Takum oOpa3om, Bo cHe, AedparmeHTanusi (B IIMPOKOM CMBICIIE) TMPOTEKAET BO BCEX
acmekTax paboThl MO3ra, HauuMHas C MPOCTPAHCTBEHHO-BPEMEHHOr0, BKJIHOYAsl JIOTUYECKH-
KJIacCU(UKAITMOHHON, U /10 MOAETUPYIOIE-KOTHUTUBHOTO — BKJIIOYUTENBHO; (T.€. €CIM KaKuX-
7100 BaXHBIX JTAHHBIX HE XBaTaeT, Je(parMeHTAlMOHHBIE MPOIECCHl MO3Ta BBICIIETO YPOBHS
(MozenupymoIue) MhITal0TCA €€ BOCCO3/aTh: OT PEIICHUS IIKOJBHBIX KOH(JIUKTOB — O
nepuoanydeckoit Tabnuipl (B ciydae ¢ J[.M. MenneneeBsiM), 1 Tak Ha BCEX YPOBHSIX OpraHHU3aIH U
BCEX acIleKTax paboThl MO3ra; C JIpyroi CTOPOHBI, edparMeHTaIlsl MOXKET paccCMaTpUBaThCA Kak
TOTIOJIOTHUECKHH e0arruHr (0TaaaKa).

Jloruka paboThl ¢ JaHHBIMU TIPU OOCITykMBaHWU bJl 3aMeTHO OTIWYAaeTCs OT TAaKOBOU MpHU
pabouem pexume BJI, »To moruka omrummszauuu bJl cooTBercTBeHHO wactore noctyma, KITJ
"koma", “momynspHOCTH”, “BaKHOCTH~ (IPUOPHUTETY)... ; C "TOUKU 3peHus" pabodero pexuma
BBITTISIANT QJIOTMYHOW, CTPAaHHOW — Ha TEpBBIM B3TJAA Kak “HeObIBanas KOMOMHAIMS OBIBaIBIX
BrieuaTiieHui” [61] B cimyuae Omosiormueckoro cHa. BooO1ie roBops, 3a HEOOIBIITUM UCKITFOYCHHUEM
(3aBepllIeHUE HE3aBEpPIIEHHBIX OINEepaluii ¢ JaHHBIMHU), AJITOPUTMBI Mpolecca OOCTyKUBaHUS
(BecbMa) MaJIONPUTOJIHBI JJIsi paboyero pexuma U HaoOOpOT, TPeOYIOT MPOTUBOMOIOKHOTO
MOAXO0/A, aJbTepHATUBHBI Apyr apyry. C 3TUM CBsi3aHa XapakTepHas CHOPPEaTUCTUYHOCTD,
CMpanHoCcmy, "3a3epKaIbHOCTD" CHOBUJIEHUN — KaK U C:

1). 3HAaUUTENBHBIMU (IPUHIUITAATBHBIME) OTIMYUSIMHU B MEIUATOPHBIX (DOHE M TWHAMHKE KOPBI —
MEXy COCTOSHUSIMH: CHa M OonpcTBoBaHMA [34] (ouiylieHHEe M BOCHPHUATHE MPOMCXOIIETO B
CHOBHJICHUH);

2). TUITHOTHYECKUMHU (pa3amu B KOpe (JIOTUKA MPOUCXOSIIETO B CHOBUICHUN );

3). sBIEeHUSAMHU (PYHKIIMOHAIBHON IUCCOLMAIMU CHCTEM KOpbI U MoAKopku [28, ctp. 95] (oOmmias
dopmMma, "koHpuUrypaus" U KOMIUIEKTALUs TPOUCXOISIIETO B CHOBUICHUN ).

4). IPUHIMIHATHHBIM OTJIWYUEM JIOTUKU aJITOPUTMOB: 00pabOTKHM JaHHBIX MpHU AedparMeHTanuu
HENPOJIOrMYecKOl MaMaTH — B 3HAUUTEJIBHON CTENEHU — OT JIOTUKU MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H PEAIbHOIO MHpA.

[To MHeHMIO aBTOpa, HEUPOKMOCPHETHUYECKH 3achlllaHue — JTO MEPeKIIOYCHHe, TOYHEee
nepe3arpys3ka Kopbl OOJBIINX MOTYHIApHi (M 3HAYUTENIHONW YaCTH OCTAJIBHOTO MO3ra) u3 padboueit
KOH(QUTYpaluK B KOHPUTypalnio «MalruHbl ThIOpUHTa» — BBIOTHSIONIEH "00cmykuBanue «0a3bl
JaHHBIX»", @ IPOOYkKIEHHE — BHIXOJ 0OPATHO’.

Ponp B/l npu nepexosne B pekuM 00CITy>)KMBaHHMsSI MEHSIETCS C aKTUBHOM Ha NacCHBHYIO (OHa He
pabotaert, a nepepabamuviéaemcs).

Jnst coOcTBeHHO AedparmenTanuu (aino-kiactepHoit ctpykTypsl b/l 3auactyro xapakrepeH
"npeBHME" W OJHO3aJa4HBIE CHUCTEMHBIM uHTepdeiic W ynpapisiomuii kox'® : Hampumep, B

kommbiotepe ¢ Windows 9X BpeMeHHO HCHONB3yIOTCS (CHCTEMHOM mporpammoii DriveSpace)®



cuctemublie ¢daitnel Windows 3.1 (T.H. Mini Windows) [5], a opraHu3Mbl TETUIOKPOBHBIX HA MEPHO]T
Mapaj0KCcaIbHOrO CHA CTAHOBSTCS IOUKUJIOTEPMHBIMHU [6].

OO6pamaroT Ha ce0s1 BHUMaHKUE OOIIHe YepThl (ITPOSIBICHUH HHPOPMAIIMOHHON YHTPOIUH) B:
JIonro mpopalboTaBIIeld W/WIM TMOABEPTIICHCS YCTAaHOBKE OOJIBIIOTO KOJUYECTBA Pa3IMYHBIX
nporpamm omneparuonHoi cucreme (OC) KoMIblOTepa — U 'y JKE€PTBBI JENPUBALIUU CHA!

1. XaOoTHYHOCTH U (PparMEHTHUPOBAHHOCTH: coaepkumoro O3V / co3nanus u padboueit mamMsTu;

2. HEeHaAEKHOCTD, "TIIOYHOCTE", HECTAOMITHFHOCTH PAOOTHI CHCTEMEI;

3. 3aMeTHO€ YBEIWYCHHE BPEMEHM: OTKJIHMKA CHUCTEMBI / PEaKIHWW Ha pasfpakuTend (T.H.
"naru", "Topmo3za");

4. 3aMeTHOE TMaJIeHHe: BRIYUCIUTEIHHON MOIIIHOCTY / HHTEIJICKTA;

5. M Jaxe 4aCcTUYHOE CXOJICTBO: HEXBATKU CHUCTEMHBIX PECYpPCOB — U TaKUX SIBICHHM, Kak
CHIDKEHHE paboTOCIOCOOHOCTH, YCTANIOCTh, U T.J.

['maBHOEe oTiaMuuMe B TOM, (KpOME€ >K€laHMs CIlaTh,) YTO KOMIIBIOTEP HE CIOCOOEH Ha
"MHKporiepe3arpy3ku”, mogooHo He cmaBiiemy 6onee 3 cytok: ecnu OC "rpoxaercs” ("crashes"),
TO BCS M C motepeil maHHBIX. (OcTaJbHBIE OTIWYUS B OCHOBHOM CBOJSTCS K COMaTHYECKHUM U
OMOXMMHYECKUM HapymeHusM — B Ouosnormdeckor cucreme.) Kak m OC kommbproTepa, Tak |
NICUXUKA, B Cllyyae MOCTOSIHHOTO "BHECEHHs M3MeHeHUI" B He€ (3allOMMHAHHUE JHEBHBIX COOBITHH,
BbIpAOOTKa YCIOBHBIX pe(IeKcoB, OOydeHHeE...) W/HWIM JUIMTENbHOW pPabOThl B ONpEIETICHHBIH
MOMEHT HayMHaeT "TII0YHTh', 4eM Janbliie, TeM CUjibHee; onepannoHHyo cucremy win CYB/] B
TaKUX CIy4yasX Iepe3arpyXaroT, 4TO IO3BOJSET M30aBUTHCS OT Xaoca M HECTaOWIBHOCTH Ha
3HaunTenpbHoe Bpems. (I[loutn uucToi mepesarpyskoii, 6e€3 BbIpak€HHOU JedparMeHTaluu u T.1.,
saBisiercs Takxke T.H. "coH Iltupnuma", BoccTaHaBmmBarommi 3a 15-20 MHHYT MOJHYIO
PaboTOCIIOCOOHOCTH HAa HECKOJIBKO YacOB.)

CxoncTBO cO cBOMCTBaMU 0a3bl JAHHBIX PACHpPOCTPAHSAETCS U HA MOCIEICTBUS JUIMTEIbHOU
JenpuBanuu cHa. [Ipu cpenne amuTenbHOH (04 Harpy3Koi) — O4YeHb BEpOATHO HppenapadbeabHoe
HapylIeHUE IeIOCTHOCTH 0a3bl JaHHBIX (CyMacllecTBHE), IpU OoJiee UIUTEIBHOW — MOCIeHee
OCIIO’KHSIETCS TIEPETIOTHEHUEM JIMCKa, BCIEACTBUE YET0 He3arpykadenbHOCTh (KOMa) U/UTU TIoJTHAS
«HEepaboTOCTIOCOOHOCTE» (JIeTaTbHBIA HMCXOMA); C APYroil CTOPOHBI, BO3HUKAIOIIWE TMPU STOM
napabuoTUYECKUE U HEKPOTHUECKHE MPOIIECCHI, @ TaKkKe COOCTBEHHO JIETAIbHBIN HCXOJ] HAXOASATCS
3a TpaHUIEH MPUMEHUMOCTH JAHHON MOJEIBLHOM TUIIOTE3bl — XOTS CaM MEPEXO]T TaHHOW TPaHMIIbI
(¥ ero MpUUYMHBI) NOJTHOCTBHIO COTJIACYIOTCS C TAKOBOM.

Kax BuImM, BBIIICTIEPEUHCIICHHBIE TTPOLIECCH] HE TOJIBKO YIOBIETBOPSIIOT ONMMCAHHUIO M3BECTHBIX
(GyHKIUH CHA, HO U COTJIaCyIOTCs ¢ U3BECTHOM (opmynupoBkoii A. Borbely [2] o cHe kak sBieHHH,
"KOTOpOE ... KaXKETCs MpelelbHO MpocThIM" (00CITy:)KMBaHUE, BOCCTAaHOBJICHME), "HO BCSKUHU pa3
YCKOJIb3a€T OT Hay4yHOro TOHMMaHuA" (uccieqoBaTeNed, HE3HAaKOMBIX C  3aKOHAMH,
neictByromumy "Ha cthike" kubepHetuku CYBJl u SHTpONMCTUKN).

Hamo ormeruth, uto mannas CYBJl — »s10 kapro-opueHTHpoBanHas (Map-Oriented)
pemsimuonHass  (YP) CVYBJl BupryansHO# peanmpHOCcTH ("KapThHa wMupa'), coaepikamas
MHTEPAKTHUBHO-TUHAMUYECKUE BEKTOPHBIE «MYJIBTUMEIUUHBIC)» (T. €. MYJIBTHCEHCOPHBIE: OT 3BYKa,
I0 3amaxa W TeMmmeparypel) 3D-momenu 00BEKTOB 3TOro Mmmpa (T.e. OOBEMHBIE MOICIH,
U3MEHSIOIMECS BO BpEeMEHM (KOHEYHO, M3peAKa OBbIBAlOT W CTON-KaJpbl, IEPCOHAXHU,

IpeBpaTUBIINECS B CTaTyW WIM TeHH, (KaK U HAOOOPOT — IMpeBpallleHHue CTaTyH B MEPCOHaXka,



"oxxuBaHue")), M MOAETb Cpel, B KOTOPbIX OSTH OOBEKThl JEHCTBYIOT: KpOME OOBIYHBIX
"CyXOIyTHBIX" CHOB — IIOJIBOJIHBIE, B KOCMOCE, FOpa3/io peXe — «B KOMIIBIOTEPE», B OTHE, Cpeln
oOnakoB. TouHee TOBOPSL, PEISALMOHHBIM SIBISETCS TOJIBKO MUKPOYPOBEHb OpraHn3aluy JaHHOH b/l
TOrJ]a KaKk MakpOypOBE€Hb — OOBEKTHBIN (TOUHEE OOBEKTHO-JOKALMOHHBIN), ME30ypOBEHb XKe —
BEKTOPHO-TpapUUECKHA.

JlaHHas «BHUpTyalibHas peajbHOCTH» OOOPYIOBaHA 3aIIUTOW OT HEKOTOPHIX ONACHBIX
COCTOSIHUIL: TaK, Majas C BHICOTHI B HEW, CHOBUJIEL] HE BPEXKETCS B 3€MJIIO, a TUIABHO 3aTOPMO3UT B
HENOCPEACTBEHHON OIM30CTH OT MOBEpXHOCTHM M moBHucHeT B 10-15 cM ot mocnenneit (eciw,
KOHEYHO, HE NMPOCHETCSI 10 3TOT0 MOMEHTA); TAKXKE €CTh aBapUiHBIN BBIXO (M3 KOIIMApoB U T.II.), U
BO3MOXKHOCTH "3apyTHUTh" Cpedy, €ClIM OCO3HAET, YTO 3TO COH, U YAEPXKAaBUIUCH MOCIE 3TOr0 B
nociennei; momooHo tomy, kak B OC Windows ectb, kpome rpadudeckoro uHTepdeiica, u
KOMaHJIHasi CTPOKa, B ClIy4yae CHOBHUJCHMH €CTh aHANOr MocienHeil (BO3MOXKHOCTb: BBIKPUKHYTb
YTO-IM00 B OCO3HAHHOM CHOBUICHMM — KOMaHJla UCHOJHsETcs). Takke B CHOBUICHHUH MOXXHO
IPOJIEJIBIBATE HEKOTOPBIE HEBO3MOXHBIE B PEAJIbHOCTU BEILIU: JIETAaTh, IPOXOAUTH CKBO3b CTEHBI,
JBIIIATh TOA BONMOW, W T.aI. (as dero "pyT" He o0si3aTeneH, HO MOMOTaeT), TpaHC(HOPMHPOBATH
O00BEKTBl «CUJIONM MBICIIN», BECTU JUAJOI C HEOAYIIEBIEHHBIM (B OCO3HAHHOM CHOBUICHHM). B
LIEJIOM, BHEIIHE JlaHHAas  «BUPTyajbHas  PEAJBHOCTb»  HAIIOMMHAET  KOMIIBIOTEPHYIO
MYJIBTUMEANHHYI0 3D-Urpy MOJTHOTO MOTPYXKEHUs, Y HUX JaXe COBMANAIOT 4 (GyHKIUH: Yay4lleHHe
HMOIMOHAIBHOTO COCTOSIHUS, YBJIEKATEIBHOCTh (3MOIMOHANIBHBINA "3axBar"), «IOTPYyXEHUE» U
o0y4eHue «Ioab30BaTeNs», T.e. (B onpeeseHHbIN Mepe) "oTiaanka" ero noBeieHus.

Kpome Toro, Hajio OTMETUTh, YTO: HEMOCPEICTBEHHOE MOSIBIIEHWE aOCTPAKTHBIX MOHATUMN
BTOPOH CHTHaJIbHOUM cucTeMbl B bJI[-CHOBUACHUU KpaifHe 3aTpyqHEHO, M3-3a WX aOCTPAKTHOCTH,
MpOOYXKIAIOIEro BO3ACHCTBUS aKTUBAIIMM BTOPOW CHUTHAJIBHOM CHUCTEMBI M €€ 3aTOPMOKEHHOCTH
(MaiiopoB ®.I1., 1970 [28, cTp. 90-94, 97, 98] u T.I.; CTPYKTYphl BTOPON CUTHAJIBHOIN CUCTEMBI (B
CHOBHUJICHHUH) OIMOCPENYIOTCS Yepe3 MEpBYI0 CHUTHalbHYIO cuctemy (o Maitopos @.I1., 1970 [28,
ctp. 109, 110], uepe3 coOCTBEHHBIII KOHKPETHO-«HU3KOYPOBHEBBI» 0a3uC, T. K. HE B MEHbIICH
Mepe HyXJalTcs B JeparMeHTal1H.

BbiiBuHyTass B JaHHOM paboTe TUIoTe3a IMO3BOJISET MOHATh pOjib, Ka3ajloch Obl,
HE(PYHKIMOHATILHOTO PACTOPMaKMBAaHUS BO BpEMs CHA B KOpE BBICIINX MO3BOHOYHBIX. Kazanock Obl,
ATO TPOIECC, YXYAMAIMNNA KadyecTBO CHa (MPOTUBOCTOSIINK cocTaBistonieMy coH (ro IlaBioy,
[12]) TopmokeHHIO), HE(DYHKIHMOHAIBHO YBEJIWYMBAIOMIMN €ro JUIMTETBHOCTh M T. M., 3a4eM OH
B0OOI1IE HyXkeH? (37ech Joruyeckue BbIBOIbI U3 [1aBIOBCKOM TeOpUM CHOBHUJIEHHUH BCTYMAIOT B IBHOE
NpPOTUBOPEYHE C UMEIOIIMMHICS COBPEMEHHBIMU HAY4YHBIMHU JIAHHBIMH. ) Ternepb MOXKHO OOBSICHUTD HE
TOJIbKO, "uTo mpoucxoaut?", (kak 3to caenan W.II. [1aBnos [12]), Ho u "3auem?", "mouemy?", "kak?".
PacropmakuBaHue — NPONOPILMOHATBHO HAKOIUICHHOM B HEPBHBIX LEHTPAaX 3a MEepHOA
OonpcTBOBaHUs "HEPBHOW 3HEepruu" (B TEpMHHAX 3TOJOTMH) — M €CTh TOT MEXaHW3M, Onaropaps
KOTOpOMY TIpoliecc aedparMeHTaluu OIpeaeseT HHTEHCHBHOCTh HCIOJIb30BaHUS W HOBH3HY
"(aiimoB", "3ammceit B 06a3e maHHbIX". CaMm ke MeXaHu3M JedparMeHTallid — 3TO CUHEPreTHKa,
CaMOOPTaHU3aAIUSl — CAMOU CTPYKTYPBI MEKHEHPOHHBIX CBS3E€H KOpBI — Oaromapsi COOCTBEHHOMN
AKTUBHOCTH HEWPOHHOW CETH MO3Ta B 3THX YCIOBHUAX (CM. cleayromui adzair). YacTHeie cirydan
TaKOBOM CHHEPreTHKHM OCBEUIAIOT PA3IMYHbIC 3BOJIIOIHOHMCTHYECKHE KOHLENIMU (DYHKIMH CHA

(3BOJIOIMST — YACTHBIM Cyyail CHHEPreTHYeCcKoro mpoiiecca), Hamp., [60], ocBemaroiye BOnpoc B



pa3IMYHBIX ACMEKTax CYIIECTBOBaHMS MHAMBHIA (NOBEIECHUE, MBILIUIEHHE U T.JA.) U1 Pa3IUYHbIX
MaciTaOHO-BPEMEHHBIX JTUANA30HOB (ITAIOB MAMSITH = IAATIA30HOB XapaKTEPUCTUIECKOTO BPEMEHH,
cMm. [11]). YcnoBHO roBops, MIOCKOCTh CHHEPTETUKY CHA TIEPIICHIMKYJIIPHA TUIOCKOCTH KHOEPHETUKU
CHa, HO BMECTE€ OHHU CO3[al0T OO0pa3yIOT E€IMHBI KOHTHMHYYM HEWpOo-MH()OCUHEPreTUKU CHA,
(MOCKONIbKY, KHUOEpPHETHYECKH, TKaHb MO3ra — 3TO CHHEpreTH4YecKkas BbIUMCIUTENbHas cpefa
(cyocrannus)). CTaHOBUTCS TIOHATHBIM | sBJICHHE (YHKIIMOHAJIBLHOW JTUCCOLMAIIMU: KOT/a
(dparMeHTUpOBaH KOHKPETHBIA (haiiy, HET CMbICTIa 3aJCHWCTBOBATH B €ro jAe(parMeHTanuu BCHO
CHUCTEMY B LIEJIOM — AaKTHBHUPYIOTCS TOJIBKO 'TpoOieMHble" ydacTKH (IPUHLMII HAaWMEHbBILEro
B3auMojieiicTBus [32]); aApyras NpuuuHa — HEOOXOAUMOCTh TOJUICPKaHUS HHU3KUX ypOBHEH
CO3HaHMA U 0OJPCTBOBAaHMS, — COOTBETCTBYIOIIMX CHY, BO H30€KaHHe MPOOYKIeHH HHANBHU/IA, T.C.
JUIS COXpaHEHUs U OECTIPENSITCTBEHHOTO MPOJIOJIKEeHUsI CHA. [ MImoTe3a Takxke Mo3BOJSET O0BSICHUTH
Xa0TMYHOCTh CHOBMJEHMU: Tak Kak (g nedparMeHTanuu) oOpalieHus aeparMeHTalnOHHOTO

nmn

npoliecca MPOUCXOAAT B OCHOBHOM K XaOTHYECKOM cocTaBisitomiel "cinenoB"-"gpaitaos" (MbIIICHHS,
JTHEBHBIX BIledatieHuil...), b/I['-cHoBueHre Hen30eKHO OYyIET XaOTHYHO.

HenocpenctBeHHOM MPUUMHON CHOBUIECHUH SIBJISIOTCS BBI3BaHHbIE CTIEU(PUUECKON CEHCOPHOI
(n 1p.) M3OJSIMMEH TPOIECCHl PAaCTOPMaXKWBaHWA — Ha (OHE TUMHOTHYECKHX (a3 B KOpe, B
COYETaHMU C SBICHUSAMH (YHKIMOHAIBHON AMCCOIMALUN — CHUCTEM KOpBI U MOJKOPKHU; YACMUYHO-
CHUMBOJIBHBIN ke (Kak ImpaBuiio) xapakrep cHoBuaenuit [28, ctp. 109-111; u np.] mo cpaBHeHuIo ¢,
Harp., paboToi CUCTEMBI MMAMATH, BBI3BAH PA3IUUMIMU MEXIY UHOYYUposanHou paboToi cucTeMbl
namsTH  (acCOLMaTHBHO-pE(IEKTOPHOIO XapakTepa) IO OINO3HAHHWIO U BOCIHPOM3BEIECHUIO
BOCIIOMHHAHUH U cobcmeeHHou  (PEaKTUBAIMOHHO-CAMOOPTAaHU3AIMOHHOTO  XapakTepa)
aKTUBHOCTBIO "(aiiyIo-KIacTepHOM" CHCTEMBI MO3ra, akTHBalUs KakoBEIX "(aitnos"" u sBisercs
JUISL CHOBHUJIIIA — COCTOSIIIIUM M3 COJACPIKAIIUXCS B MOCJIEIHUX "CUMBOJIOB" cHOBUJeHHEM. CTOUT
yKa3aTh Ha 3HAUUTEJIbHOE NMPUHIIMIIUATIBEHOE CX0ICTBO MexKay: apxeturiom o K.I'. FOury [48] — u
T.H. "mporoturnoMm" Trpymnmel OJIM3KUX 00pa3oB, BO3HUKAIONIETO B HEWpoceTH, OOy4eHHOH
B3aMMOJICHICTBOBATH C ATOM TpymIoi 01u3kux oopaszos (1o Bexenony, 1988 [49]).

OO11en3BecTHO, YTO CHOBHJEHHMS — aCCOLMATHUBHBIM IMpoliecc; MocielHee, M0 MHEHHIO
aBTOpa, AAaeT BO3MOXKHOCTb PACHIM(POBKH JTMUYHOCTHOM CEMAaHTHKH CHOBHJIEHHS IO METOAY T.H.
«aCCOIMATUBHOTO JOIPOCa.

XOoTsl aBTOMaTHYeCKast aKTUBaUA «(haiyioB-3anucein» (IHrpaMM) U paboTaeT BHEITHE TTOXO0XKE
Ha «ckpuHCariBep» [101, 102], HO Ha BBICIIMX YPOBHSAX OpraHM3alMU 3TO — Urpa. Mrpa B cOOpKy
(P PEKTHBHON SKCIEPTHOW CUCTEMBI (MamsTH), cOopka M ecTh aedparmenrtamus. Mrpa moxer
HOCUTHh TNyOOKMi ¢miocopckuii cMbIca TpU  3aJeHCTBOBAaHMHM HAUIMYHOCTHOTO  YPOBHS
accounanui [48, 67], xora HecomMHEHHO, 4uro HOHr mpeyBeaMuMBajI 4acTOTYy BCTPEYAEMOCTH
TakoBoro 3¢ dekra.

UYro xe kacaercs Takoro neneHust b/l -cHoBUIeHMI, KaK HA: CHOBUJEHHUS, B KOTOPBIX €CTh
CyObeKT (CHOBHAALIMI), U CHOBUAEHUSA-"KHMHO". MHaue roBops, mouemy npu aedparMeHTaruu
JAHHBIX B CHOBHJICHUSX, KaK MPaBWIO, aKTUBHO JCHCTBYET CyObeKT? be3ycioBHO, maMsTh MOYTH
KQXJIOTO  CONEPKHUT HEKOTOpoe (HE3HAUMTENbHOE) KOJMYECTBO OOBEKTHBHBIX, CyOBEKT-
HE3aBUCUMBIX "CJIeIOB MaMATH", CBOOOIHBIX OT MPUMBICIMBAHUS ce0s K 00BEKTY; HO B OCHOBHOM
"crieapl mMaMATH" — CyOBEKTUBHO-TMUYHOCTHBIN, UHOUBUOYANbHBIL OTIBIT (COACPIKALINNA B KaKOK-TO

Mepe M CaMoro CyObeKTa), BECbMa 4acTO — OIBIT KaKUX-JINOO NEHCTBUH, NESATEIHLHOCTH; KpOMe



TOrO, BO3OYXXIEHHE, COCTaBIsIOLIee coOcmeenHyro (PEaKTUBAMOHHO-CAaMOOPIaHU3aIHOHHOTO
XapakTepa) akTHBHOCTH '(aiino-knacTtepHOH" CHCTEMBI MO3ra, PacHpOCTpaHSETCS 3a MpPEAesbl
"COOCTBEHHBIX" aKTUBHPOBAHHBIX "KiacTepoB" u "¢aiaoB", HA 3HAYUTEIBLHYIO YacTh OCTAJIbHBIX
HEHPOHHBIX IIeTel cyObeKTa (MO3T BO CHE BCE-TaKu aKTUBHO paboTaeT!), akTUBaIMsI JTOOHBIX JT0JIeH
XOTsl U CHIKeHa [46], HO BCE-TakM, KaKk IpPaBHJIO, MPHUCYTCTBYET; OTCIO/Ia OYEBMJIHO, YTO IPHU
nedparmeHTaniu B CHax, KakK TMpaBujo, OyleT MNpUCyTCTBOBaTh (M, OOIBIIEH YacThlO,
JIeIICTBOBATh) CyOBEKT.

CHM)XEHHOCTh aKTHBALIMH JIOOHBIX JTOJIEH CBS3aHA C TE€M, YTO IS ie(hparMeHTAIlH U OOJIBITHHCTBA
OCTAJIbHBIX (PYHKLUI cHa He TpeOyeTcs Haauuue cBOOOIBI BOJM, CAMOCO3HAHHS U T.II. BBICIIUX
¢bynkunit mosra, must B/II'-cHoBuaeHus - u paboOTHl JIOTHKH, "3ApaBoro cmeicia'; Goiee TOro,
pasBuBIIHecs B (M "paccunTaHHbIE" Ha) YCIOBHUSAX (PU3NYECKOW PEATbHOCTH, a HE "BUPTyaIbHOU
pealbHOCTH" CHOB, TaKOBBIE MOTYT C BEChbMa BBICOKOW BEPOSTHOCTHIO 3alyTaTh U YXYALIUTH
MIPOLIECC; a TaKXe, 4To Oojee BaKHO, JaKe YacTUYHasi aKTUBHOCTh TaKOBBIX JENAeT BO3MOKHBIM
OCO3HaHUE CISIMM (DaKTa HaXOXKJICHUS BO CHE — a MOJO0OHBIC BHUJBI OCO3HAHUS (KaK IPABHUIIO)
PE3KO MOBBIIIAIOT B X0JI€ CBOETO "pa3BepThIBaHUA" YPOBEHb OOAPCTBOBAHMS, YTO HECOBMECTHMO CO
CHOM Kak IO MOCIIeAHEMY ITapaMeTpy, TaK U 110 CEMAHTUKE, BCIEICTBUE YETO OCO3HAIOIIMN CIIALIHIA

"aBTOMaTUYCCKH" IPOCHITIACTCA. I[J'ISI MpeaAOTBpalliICHUA JAaHHOI'0O HCTATHBHOI'O (IlJ'I}I MMPOTCKAHUA

cHa) 3 peKTa ypoBeHb aKTUBAIIUU JIOOHBIX J10JIeH BO CHE 3HAUUTEIHHO CHU)KEH.

TyT Bo3HHKaeT Bompoc: A noueMy B XoJe AeGparMeHTaluy TaHHbIE U3MEHAIOMCs, TO €CTh BO CHE
MPOMCXOIAT KaKue-InOo NeHCTBUS, MPOUCXOIUT PAa3BUTHE CIOXKETAa, CUTyalluu, | clieHa, JOoKalus
CMEHsIETCs APYToil (peaarCTUYHBIM WM a0CypAHO-NIapaJOKCATIBLHBIM 00pa30M, HEBAXHO) U T.11.7
CoH — siBIIEHHE MHOTOYPOBHEBOE, TO €CTh IPUUMH HECKOJIBKO.

Bo-niepBbIX, HEHpOHHBIE LIENH, TO €CTh AHAJOTOBbIE IMPOrpaMMbl, He 3arpyxkatorca B O3V, a
AKTUBUPYIOTCS, BO30YXHAIOTCA. ITO BOMPOC YpOBHA BO3OYKACHUS, U peipowemopanme, @ HE
KOIMPOBAHUS B CKOPOCTHYIO BPEMEHHYIO MAMSITh; KOHCOJIUAALINS TaMATH HOCUT TaKKe CMbICIIOBOI
XapakTep, B OTIUYME OT YHUCTO (U3NYECKON JedparMEeHTAIMH <«OKECTKOTO JHCKa»: THEBHBIC
BOCIIOMMHAHUS ¥ HOBBIE YCJIOBHBIE PE(IIEKCHI HE NEPEMEIIAIOTCS C MECTAa Ha MECTO 10 U3BHIIMHAM,
a MeXIy HHMMU o0Opa3yeTcsi HOBble CBs3M (M YCTpaHSAIOTCS JIMIIHHUE): HEHPOUMMYHHBIE,
CHUHAINITHYECKHE U aKCOH-MHEIMHU3anus. (X0oTs nocieqHee — 3To, CTPOro roBopsi, He 00pa3zoBaHue
HOBOM CBsI3H, a "pa3roH" M anrpei1 UMEIOIIecs ).

Bo-Bropeix, mnosBiaeHue  BJII'-CHOBUIAEHUS —  DBOJIOLMOHHO  CPAaBHUTENIBHO  IO3JHSA
MoauUKalMOHHAsT HaJCTpoiika (Ooyiee MO3MHAS, 4YeM MposBIeHUE HH(pa3Bepel, Takux, Kak
€XMJHa), HaJ CYyIECTBOBAaBLUIMMHM HAa TOT MOMEHT MpOLIECCaMH BBICIIEW HEPBHOWU IESATEIBHOCTH,
no3TOMy "3arpyXeHHble B TaMATh" (a2 (DaKTHYEeCKH AaKTHBHPOBAaHHAsl) MOJENb BBITIONHSACTCS,
"pa3BepThiBaeTca", PyHKIMOHUPYET. Mosienb — 3TO HE CTATUYHBII KO/ HCIIOIHAEMOM POrpaMMBl,
a COBOKYNHOCTh TUHAMHUYECKH Pa3BUBAIOLIMXCS JaHHBIX 10 ONPEIEICHHOMY OOBEKTY (MU TpyIIe
00BEKTOB) BHEIIHEH JICHCTBUTEIILHOCTH.

['maBHas *e MPUYMHA COCTOUT B TOM , YTO COH — 3TO OAMH M3 PEXKHUMOB (PYHKIHMOHUPOBAHMS
«MOJIENI PEAJTbHOCTWY» MHJMBU/A, BKIIOYAIOIIEH OrPOMHOE MHOXECTBO MOJIENEH (coaepKaiuxcs
B Tocie/iHel) 0OBEKTOB, 3TO PEKUM (PYHKIIMOHUPOBAHUS MOJENIEH, TOJIBKO MOOUuuyuposantulii
HBOJIIOIMEN JUIsI TECTUPOBAHMA MX COCTOSHMA, NepparMEeHTAllMd M T.N. OOCITY)KMBaHUS; PEKUM

00CITyKUBaHUS IIPEICTABIISIET U3MEHEHHYIO BEPCUIO apXanyHOTO HOPMAaJIBHOTO



(YHKIIMOHUPOBAHUS MOJEJeH peaJbHOCTH OOJPCTBOBAHUS, T.€. HAACTPONKY HaJ COOCTBEHHBIMU
MeXaHU3MaMH 0OJIPCTBOBAHMS, B CBSA3U C UeM cama npupoja 3D-MHTepaKTUBHOM cUCTeMbI TpedyeT
uist  OONbIIMHCTBA  (PYHKIMH — pexuMa  OOCIHyXHBaHHS  WUMEHHO  (YHKIIMOHUPOBAHUSA,
IMYJIHPYIOLIEr0 PeajbHOCTh, U B TIEPBYIO OUepelb Pa3BUTHUS COOBITHI BO BpEMEHHU.

Taxke 1 w3 mpuunH — 00pabOTKa, MPOIECC aHaW3a PEopraHu3yeMor WH]OpMaIu, BKyIE ¢
COOCTBEHHO peopraHu3aIfeil (CM.HIKE).

W rnaBHas npuumHa. Pedrexc — 3710 (dyHKUMOHMpYIOmas Heipouemns, (yHKIHMOHUPOBAHUE —
MMMaHEHTHOE €€ CBOWCTBO, 3HAYEHMS JAHHBIX CBS3€M B TAKOBOW IIENMUM KOHCTPYKIHOHHO
U3MEHSIOTCS, HAcCTpauBarOTCd TOJBKO B XOA€ €ro (yHKIMOHHPOBAHHS, BHE TAaKOBOTO
(YHKIIMOHUPOBAHUS OHM MOTYT JIMIIb IJIABHO yracatk. Tak 4YToO MOMUMO BCETO MPOYETro, pa3BUTHE
cOOBITHIA BO CHE — 3TO elI€ U TeXHUYECKask HEOOXOIMMOCTb.

B cBs3M ¢ «MHOTOMOJIB30BATEIBCKUM)» XapakTepoM ©0a3bl JaHHBIX YacTO BO3HUKAET
HEOOXOJUMOCTh Kak 00pabOTKM NaHHBIX JJII HECKOJIBKUX «II0JIb30BaTENe», TaK U yCTpaHEHUS
«MEXIIOJIb30BATEIbCKUX KOH(DIUKTOB», U TOTAa BO CHE TOABIAIOTCA JpYrHe IEePCOHAXH,
IpEJICTaBIISIIOIINE OO0 Apyrue cyOIMYHOCTH, pa3iIMYHbIE acClEeKThl, TPAHU JTUYHOCTH MHIUBUA,
MOJIENIN  <«BHAYUMBIX JPYTUX»... 3aMETHM, 4YTO TIEPETPYKEHHOCTh KaKOro-Tnbo OOBeKTa,
NIEPCOHAXKA M0 YaCTH JAHHBIX MOJKET MPOSIBISITHCS KAaK €ro MOBBIIIEHHAs aKTUBHOCTh BO BpEMs
cHoBuzieHus. Kpome TOro, mMHOrue OOBEKThI HPUCYTCTBYIOT IPOCTO IO AaCCOLMAIMM, U He
MPUHUMAIOT YYacTUE B JICMCTBUM — TO €CTh 3aKOH MHUHUMAaJIbHOW aKTHUBALIMM PACIPOCTPAHSIETCS
Ha HEHPOHBI, HO HE PACIPOCTPAHAETCS HEMTOCPEICTBEHHO HA 3JIEMEHThI «CHHEPTOrpaMM» MaMsTH

Obpariaer Ha ce0s BHUMaHUE CXOJACTBO CTPOCHMS aCCOIMATUBHOM MaMsATH (CM., HaIp., IO
[85]) m Tabmui maHHBIX — B KOMITBIOTEpHOW Oa3e maHHBIX. Kak 0OBEKTHI W MPOCTPAHCTBO
peaIbHOTO MHUpa «O0ObETMHEHBI» B JIOKALIMIO C HAXOASIIUMCS B HeH, Tak U 3D-moaenu o0beqMHEHbI
B TaOJMIBI — JIOKAIIMW, MECTA, TECHO CBS3aHHBIC MEXIY COOOM; BCIIEACTBHE YEro B a0CONIOTHOM
OOJIBIIIMHCTBE CHOBUICHUH MPUCYTCTBYET 3HAUUTEIHHOE YUCIO 00BEKTOB, IEPCOHAXKEH, U T.1. — B
KaKoW-TH00 JIOKAIUHU, 33/IeUCTBYETCSI OOJBIIOE KOJMYECTBO MaTepuana, Ienbie «cieHb» B BT -
CHE; TOYTH Bcerga naedparMeHTUpyroTcs, 00pabaThIBaeTCsl HE MPOCTO OTAEIbHBIE OOBEKTHI
(Mozenu), a LeJble y4acTKH, JOKaluU KapTUHBI Mupa. C Bo3pacTaHHEM B XOJ€ IBOJIIOLMH 00bEMA U
CIIOHOCTH TeseHIedanbHOU «0a3bl JaHHBIX» JedparMeHTallMl «MHJEKCay CTajJ0 HEJO0CTaTOYHO,
BO3HHKJIA HEOOXOIUMOCTh AeparMeHTAlNH «TAOJIHIl JAHHBIX» (JIOKAIUKA C COAEPkAIIMXCS B HUX
0o0beKTaMK). OTO W BBINOJHAET MapajoKcaldbHbli coH. CrepBa (PBOJIOIMOHHO) KOPOTKAs
nedparMeHTaMs  «Iepe3arpy3odHoro» tuma y wnrwm, Kparkuii BJI[-con. Ilo3xke BO3HHK
nonHoueHHblt BJ/I[-con wuexonutaromux. [lpu sToM nedparmeHTanus 2-MepHbIX 00pa3oB
IIPOUCXOAUT B 3-MEPHOM «BHUPTYaJIbHOM IIPOCTPAHCTBE» CHOBUACHHUSA, 3-MEPHBIX MOJENEH — BO
BPEMEHU CHOBUJACHHS, 4-MEpHBIX «COMHO-POJIMKOB» — B MOJHUIMKINYECKON CHUCTEeMe-
nocienoBarenbHocTd cHoBuaeHui. (Cp. ¢ ynmomuHanueMm B [11, ctp. 12] BeTBieHUs JHMHUM
COOBITUH U 5-MEPHOCTH. )

TaOnmuipl AaHHBIX UWHAMBHAA OOBEKTHBI, — SIBJIAIOTCS Y4YaCTKaMU €ro «KapTHUHBI MHpay,
«JIOKaIUsIMU», pa3BEPHYTHIMU B BUPTYaJIbHOM peaIbHOCTU CHOBUACHHUS; B CBA3H C YEM, aKTHBALIHS
TAKOBOM TaONMLbl BBIMIAOUT KaK akTUBAlUs "BHYTpEHHEH peanbHOCTH"' U JEATENbHOCTh B
nocieaHe. AKTHBHpPOBaHHBIE (BCJIEJACTBHE OCTaTOYHOTO BO30OYXKICHMS, pacTOpMakKUBaHUS,

CCHCOpHOﬁ HU30JIAMHU CHOBUIACHUA H T.[[.) MOACIN YaCTUYHO BSaHMOHeﬁCTBymT II0 3aKOHaM



00BEKTHBHOTO MHpa BCIEJCTBHE OTPAKEHHBIX B HUX 3aKOHAX IMOCIEIHEro, M MO3TOMY MHOTHE
COOBITHS, PJIIEMEHTAPHBIE AaKThl, MPOIECCHl PA3BUBAIOTCA BO CHE TakXke, Kak B OOBEKTHBHOM
pEeaTbHOCTH; HO YAacTMYHO TI0 aJIroOpuTMaM peopraHu3anmuu (M JAPYruX COCTaBISIOIIMX
negparMeHTallui U pexuMa 00CTyKUBaHUS BOOOINE), OTIMYAIOUIMMCSA OT TaKOBBIX OOBEKTHBHOM
pPEaTbHOCTH, YTO W OOYCJIaBIMBACT HPPEATBHOCTb, CMPAHHOCMb, CIOPPEATHCTUYHBIA XapakTep
CHOB — B JIOTUKO-JITOPUTMUYECKOM aCIIEKTe.

Hano no6aBuTh, 4TO 371€CH OYEHH MHOTO€ 3aBHCUT OT BEPOSTHOCTH, OT CIyd4as: XaOTHUHBI
HE TOJIbKO ()parMEHTHPOBAHHBIC JAaHHBIC, HO U MX paclpeiesieHne BO BPEMEHH, X IOCTYIUICHHE,
MHaye roBOPs, CHOBHJIEHHE — 3TO «KOHTHHYYM», B KOTOPOM B 3HAUUTENbHOW Mepe ACHCTBYIOT
3aKOHBI Xaoca, a BEpPOSTHOCTh HWHBEPTHPOBAHA — KaK BCIEACTBUE TapaJOKCaIbHOW U
yJIbTpanapagokcanbHOM (a3, Tak 1 pyHKIMH TPOrHO3a MAJIOBEPOSATHBIX COOBITHH, MPUHLIMIIA Xa0ca
KaKk OJHOTO M3 apXHUTEKTYypHBIX, OTCYTCTBHS >KECTKOI'O KOHTPOJS CO CTOPOHBI JIeTEpMHUHM3MA
pEaTbHOCTH, KaK M TOTO, YTO MMEHHO XaOTWYeCKas KOMIOHEHTA MaHHBIX — TJAaBHBIN NpenaMeT
nedparMeHTaIuu.

Kpome toro, con — cmnocod o0paboTku JaHHBIX (COoCTOsAUUM B "YUCTOM" camMoopranu3aiuu
HelpoceTeil), HaXOAAIIMXCS 3a TpeAesaMu 3HAHWW /WM CO3HAHUS WHAMBHIA, JJIS JOCTHIKEHHUS
UM, TEM HE MeHee, CBouX Iesieid. KirroueBsIM MOMEHTOM B HeWpoIpolieccax cHa sIBJISETCsl 0c000ro
pola «CHUHEpPreTHuYecKash KpHCTALTH3alMs» HelpocxeM (Kak HOBBIX, TaK M IPOAOJDKEHHE YKe
CYLIECTBYIOIIMX) — HE MPOCTO CaMOOpraHu3alus Heipoueneil mojx JaeHCTBUEM YCIOBHO-
pedIeKTOPHBIX CTUMYJIOB M MOJAKpPEIUIEHUH (B OCHOBHOM BCTaBOYHBIX 3BEHbEB pediekca),
AKTUBUPOBABIIUXCS B pPE3yJIbTaTe pPAaCTOPMAXHBAHHSA, HO OCOOBIM pEXHM, TJIABHOW CYTHIO
KOTOPOTO SBJISIETCS caMOcOOpKa HEWpOoceTer M HeWpoIenedl Kak TaKoBas, COPUEHTUPOBAHHOCTH
MO3ra Ha COOCTBEHHBIE «IPOpAIMBAHHE CBA3CH W DJIEMEHTOB» M IEPEKOH(PUTYpAIHIO,
CaMOpPa3BUTHE BMECTO <JIOCTH)KCHHI B BHEIIHEM MHpE», anrpeT, MOJIMHT M OIepeKeHUe
U3MEHEHU BO BHEIIHEM MUpE ((IIPEBEHTUBHAsI TOHKA», a HE MPOCTO aIIPUT — BO BCSKOM Cllyyae
y BBICOKOpa3BUTHIX ocoOeif). OHa xapakTepHa Ui MapagoKCaJbHOIO CHAa, XOTd H B
OpPTOZIOKCAIbHBIM HAOJI0JAETCsl B KaKOW-TO Mepe — BO BTOPOM CUrHasbHOW cucteme. OOpaszHO
rOBOps, COH — 3TO METOJ PabOThl C HEBEJOMBIM, KaKk OOBEKTHUBHBIM, HampuUMep, Kak B cllydyae
J.W1. MenzeneeBa u ero 3HaMeHUTON TaOJIMIbI, TAK U UHIUBUIYaJIbHO-CyOBEKTUBHBIM: 3TO B T.4.
KOHTYp paboThl C 00JacTIMH «TEHH», HEOCO3HaBaeMbIM, obecreueHne wux OeccOOHHOTO
(YHKIIMOHUPOBAHUS MapaUICIbHO M OJTHOBPEMEHHO C CO3HAHUEM.

2. UH/KeHEepHO-IBOJIIONMOHHBINH MOAX01: (OpCaKHBbI aCMEeKT AHAJIOIHH «OPraHU3M-
MamuHay». EcTb Bce OCHOBaHUS IoJlarath, YTO Ha BCEX BHUTKAX SBOJIIOLMOHHOTO PAa3BUTHUS, T/
CYLIECTBYeT COH, BO BpeMs TaKOBOTO HMHTEHCU(DUIUPYETCS COBOKYMHOCTh HMMYHHO-
pereHepaTUBHBIX IPOLECCOB oOpraHuzMa. HecomMHeHHa BaXXHOCTb CHa I MOJAEP)KaHUS
¢busznyeckoro u mcuxudeckoro 37a0poBbs [91-97]. (Ilpocreiimmii mpumep — OOJBHBIM, U
MEPEKUBITNM CHIIBHBIC TIOTPSICEHHS, PEKOMEHIYETCSI TOOOJIBINE CIaTh, TAK KaK B 9TOM COCTOSHHH
OpraHu3M ropaszo Jydllle BOCCTaHaBJIMBaeTcCs). Tak k€ OUeBUAHO, YTO HA TOM YPOBHE 3BOJIIOLNHY,
TJIe TOSABISETCS CJIOXKHO U TOHKO OPTaHU30BAaHHAS TICMXUKA, TIOCIETHSI HYKIAeTCsS B pereHepaluu
He MeHblIe (a To u Oonbiie!), yem Oumosormyeckoe Teno. OpraHusm, Korjga He JEMCTBYeT BO
BHEIIIHEM MHUpE, pereHepupyeT ropasao 3pQexkTuBHee, Tak KaKk HUYTO HE MEIIAeT pereHepanud —

KaK H3BCCTHO, IO BIIOJIHC OYCBUIHBIM IMPUYMHAM a00ast cHUCTEMa HE MOJXKET OOTHOBPEMCHHO!:



(YHKIIMOHMPOBAaTh HA 3aMETHYIO MOILIHOCTb — U TOABEPrarbCsi IMpH 3TOM MOJHOLUECHHOMY
peMoHTy. EI€ ogHa mpocrelinas aHaJIorvs: Helb3sl OJHOBPEMEHHO CMOTPETh BAXKHYIO Iepenady
(wm "3axBaThiBaronui" (UIBM) 1O TEJIEBH30pY — W HACTPAWBaTh IMOCICIHUN, MPOBOAUTH IO
HEMY TeXHHUYecKHe paboThl; a eciau BCE-Taku MOMpoOoBaTh, "KapTUHKA" OydeT XaoOTHYHOM,
OOpBIBUCTOI U 00JIbIIEH YACTHI0 UCKAKEHHOM.

"CoH — HACTOJILKO PACIpPOCTpaHEHHOE B MIPHUPOJIE SBJICHHUE, YTO OHO JODKHO OBITh 0€3yMHO
nosie3HsiM" [3].

PaccMoTpuM J1Be 0JMHAKOBBIE CUCTEMBI C €IMHCTBEHHBIM OTIMYMEM: OJIHA U3 HUX CIIOCOOHA
K CaMOpEeMOHTy (pereHepauuu), apyras — HeT. OueBHIHO, UYTO IIEpBas CUCTEMA CMOKET
NEPUOIUYECKU TMEPEXOAUTh B pexxuM (opcaxka, Ja ¥ OOJIBIIYI0 YacTh aKTUBHOW JEATEIHLHOCTH
BECTH Ha 3aMETHO OoJNblIel MOIIHOCTH, BBIAEPXKUBAs Tropazlo OoJblIMe HArpy3KH,
(GYHKIIMOHHUPOBATh C TOPa3l0 JYYIIMMH TOKa3aTeNsMU (BKJIIOYas JJIMTEIBHOCTh JKHU3HH), YeM
BTOpas. Kakoil BIOOp clienaer 3BOIOLMS, B CPE/Ie, MOJTHOW XUIIHUKOB (WJIH, C JPYTrOd CTOPOHBI,
TOJIPKO CJAMIIKOM IIYCTPOii "eanl'"), SKCTpeMaabHBIX YCIOBUH, KOHKYPEHTOB M T.JI. — OYEBHIHO.
Ho y mepBoil cuUCTeMBI 3TO MOJYYUTCS TOJBKO IPH YCIOBUHM OYEHb YacTOrO (pEryssipHOTO)
nepexoja B PEKHUM CaMOPEMOHTa, KOTJa CHUCTEMa “BCTaéT B CyXOW JOK~ U TPAKTHYECKU
IIOJIHOCTBIO  MEPEKJIIOYAeTCsl € AaKTUBHOCTH B OKPYXKAIOLIEH cpele Ha  aKTUBHOCTD
pereHepanroHHy0 (COH), B NMPOTHUBHOM CIIy4ae — OYEHb OBICTPBIA H3HOC Hamboliee “‘HEeKHBIX
JeTane U HeoOpaTUMBIM BBIXOM M3 CTpos (cMepTh). (Pexxum BBIIICYNIOMSHYTOM ‘‘CTaHIapTHOM
MOIIHOCTH’, HE HYKJAIOLIEICS] BO CHE, Y COBPEMEHHBIX BBICOKOPA3BUTHIX KUBOTHBIX U UEIOBEKa,
MO-BUAMMOMY, IIOJIHOCTBIO YTpaueH — KaK M “‘CTaHAAPTHBIA XOJOJHOKPOBHBIN pEXHM~ Yy
TEIUIOKPOBHBIX — C AHAJIOTUYHBIM PE3YJIbTATOM).

3. Uuporpoduyeckuii aceKkT: COH M KOMIapTMeHTaIu3anus Meradoansma. CoriaacHo
[20], BO BpeMsi CHa MPOUCXOTUT CKAaTHe WH(POPMAIMK B IMaMATH, COTIacHO [23, 24] — Taxxke u
obOpaboTka uHbopMaluu B OyhepHOU MaMsATH C MOCIEAYIOIIeH Nepefavyeil ee B CIeIyIONHiA dTan
(bopMHpPOBaHUS JOITOBPEMEHHOM MAMSITH.

ITo [17], BO BpeMs CHa MPOUCXOAUT MPUBEICHHE B COOTBETCTBHE YCIOBHOPE(IECKTOPHBIX
IporpaMM C MHCTUHKTUBHBIMH, a 1O [18] — CBeXeBbIpaOOTAaHHBIX MOBEACHUYECKUX MOJEJeH ¢
YCTOSIBIIUMHUCS, Oosiee JaBHUMH (B T.4. BHIPAOOTaHHBIMHM B JIETCTBE M B KPUTUYECKUE MEPUOIBI
pa3BUTHUs), MHAY€ TOBOPS, COH — OTO IMPOLECC HHTErpaliii HOBOM CBEXeNpuoOpPEeTeHHOM
UHPOpPMALIMU, TIOBEACHYECKHX MOJEIed — ¢ YK€ HMEBIIMMUCS HWHCTUHKTUBHBIMH,
UMIPUHTUHTOBBIMU U YCJIOBHOPE(IJIEKTOPHBIMH, T.€. BO BpeMs CHa HJET, B T.4., aCCUMWJISLINA
noryomeHHol nHdopmanuu. HecMoTpst Ha TO, YTO, MO MMEIOLIMMCS B JIMTEpaType JaHHBIM, Ha
JaHHBIE MOMEHT OTHOCHUTEIBHO Majl0 M3BECTHO, KaK OpraHU30BaHa U CTPYKTypUpOBaHa
uHbopMaIus B HEUPOJIOTUUECKON MaMATH, COBEPUICHHO OYEBMIHO, YTO CIIOCOOBI 3TOTO TIy0O0KO,
MPUHLUNUAATBHO OTIUYAIOTCS OT TOTO, KaKk OpraHW30BaHa M CTPYKTypHpoBaHa HHQOpMAIUS B
CEHCOPHBIX MOTOKAaX, MOPOKICHHBIX OOBEKTHUBHON PEalbHOCTbIO — KaK B MPOCTPAHCTBE, TaK U
(ocobeHHO) BO BpeMeHH (BIUSHUE PHUTMOB, IHMKJIOB J>XMBOTO OpraHu3Ma...). MHade roBOpS,
CeHCcOopHas WHQpOpMAaUus Ui 3aKJIaJKH B JIOJTOBPEMEHHYIO TaMATh MOJUICKHT TIIyOOKOMY
peoOpa3oBaHUI0 — MO3TY HaJI0, YCIOBHO TOBOPS, "MIepeBapuTh’ HHQPOPMAIIHIO.

Hcxons U3 MIUPOKO U3BECTHOTO (PEHOMEHA «MH(POPMALMOHHOTO TrojoAa» (a Takxke "MHIIH

o yma', gerpajauMv M T.J. WHTEJUIEKTA NOPH JUIMTEIIBHOM IIOJIHOM OTCYTCTBHMM HOBOM



UHPOPMALIMK, U AHAIOTUYHBIX SBJICHUI), MOXHO TMPHUBECTH CJIEIYIOUIYI0 aHAJOTHIO:
00/pCTBOBAaHNE — 3TO PEXHUM “TIOKUpaHUs” HHpopMarmu (mpuéMa U NEPBUYHOTO 3aTIOMUHAHUS
uHbOpMaIluy, BIEYATICHUI OT OpPraHOB YYBCTB) M OJHOBPEMEHHO IHWCCUMWISIIMU TOCIETHEN
(MCTIONBb30BaHUS €€ TSl MPAKTUYECKUX IeNeii), COH — 3TO PEKUM mepeBapuBaHus (“COpTUpOBKA”
U T.J.) U accuMmisanuu WHbopManuu (OOIIEM3BECTHO, YTO HAMOONBIIMA THK TJIACTHYCCKUX
MPOIIECCOB MO3ra MPHUXOAUTCS Kak pa3 Ha mepuon cHa [31, ctp. 265-266]). s MakcuMaabHOM
3¢ (deKTUBHOCTH 00a pexuMa paboThl MO3Ta pa3/IeJICHBI 3BOIIOIUCH BO BpeMEHH — T. K. B ClIydae
MeTabonM3Ma BeIeCTBA MMEETCS IPOCTPAHCTBEHHOE pa3jeiieHue (IMOJIOCTh MUILIEBAPUTEIbHON
CHCTEMBI M OCTAJIbHOW OpraHu3M), a MpH MeTadoar3Me HHPOPMAILIUN OJIMH U TOT K€ MO3T JIOJKEH
u "moxupaTts', M IUCCUMWINPOBATh, U II€pEeBapuUBaThb, U ACCUMWINPOBATH... IO-BUAUMOMY,
TAaKOBBIE MPOIECCH B IPUHIMIIE HE MOTYT IIPOTEKaTh (HOPMAIbHO) OJXHOBPEMEHHO', MOCKOIBKY
0c00b, MHIUBUJ HE MOXET B MPUHIUIE OJHOBPEMEHHO 3(P(PEKTUBHO NEHCTBOBATH BO BHEIIHEH

peaibHOCTH — M B 3aMelaroniei e€ "BUpTyanbHOM pealbHOCTH" CHOB (OMACHOCTH Ui JKU3HU MPU

JTyHATH3ME, OHEHPOUIE U TAJUTFOIMHALIUAX — TOMY JI0Ka3aTeJIbCTBO).

NHTyuTUBHO OYe€BHJIHA COTJIACOBAaHHOCTH JIaHHOW aHanoruu — u sBieHus ([15, 16])
HEUPOJMHAMUYECKOW MHTErPalli: KOPbl U METACUMIIATUYECKON HEPBHON CHUCTEMBI KUIIEYHUKA —
BO BpeMs CHa.

4. 3akmouyeHue. BoccTaHOBIEHHE TMONHOCTBIO PabOTOCHOCOOHOTO  COCTOSHUSL KAk
BEIIIECTBEHHON , TaK M MH(OPMAIMOHHON COCTABJISAIONICH OMOJIOrMYECKOTO Mo3ra (M OpraHu3Ma),
W3HOIIIEHHOTO BTedeHue "dopcaxka" OOAPCTBEHHON YaCcTH UPKAIUAHHOTO LUKJA (BCIEACTBUE TOTO,
YTO JyUIsi OOJIPCTBYIIETO MO3Ta HBOMIONHEH OblsIa BEIOpaHa ONTHUMH3AIUS TT0 CKOPOCTH M MOITHOCTH
— B yliep0 KOMITAKTHOCTH JaHHBIX U M3HOCOCTOMKOCTH, (M3-3a Yero HeHpoJoruveckas maMsTh, KaK
0a3a IaHHBIX, HYXKIA€TCA B PETYJISIPHOM MEPEXOe B PEXKUM OOCITYyKUBaHUS (COH)), UTO MO3BOJIUIIO
MCIIOJIb30BaTh 3HAUYUTEIbHBIC TIPEUMYINECTBA, MPEAOCTABIISIEMbIE pEreHepaIieil); a CyIecTBeHHas 1
KpaifHe BakHash YacTh MPOIECCOB 00pabOTKM WHGOpMAIMA B HEUPOIOTMYECKOW MaMATH, HE
CBsI3aHHAsl HEMOCPEACTBEHHO ¢ OOJPCTBEHHOW aKTUBHOCTHIO, HO TpeOyromias 3HAYUTEIHHOTO
KOJIMYECTBA CHCTEMHBIX PECypCcOB, Oblla TIEpEHECEHa B TIOBEICHYCCKH ITaCCUBHYKO 4YacTh
UpKaguaHHoro mukia. [lokazaHHas ke aBTOPOM CBOAMMOCTH OONBIIMHCTBA (IMPAKTHUYECKH BCEX
OCHOBHBIX) COMHOJIOTHYECKUX THUIIOTE3 B HEMPOTHBOPEUYHMBOE I1€710€, HA OCHOBE 0oJiee TITyOOKOTO
aHaju3a 0a30BOM KOHCOJMUIAITMOHHONW KOHIIEIIINU C MTO3UIINN KHOCPHETHKHU 0a3 JaHHBIX (OBIBIIECH B
CBOE BpeMsl TPUMEHEHHBIMU PSJIOM aBTOPOB, Kak MeTadopa U MPOTOTHUII, HO YBHI, HE B JIOCTaTOYHO
MOJIHOM MEpe M HE COBCEM M3 KOPPEKTHOM 001acTH — IpH pa3pabOTKe TaKOBOW 0a30BOM TUIIOTE3bI)
CIIYXUT CEPhE3HBIM APTYMEHTOM B MOJIb3y CHHTETHUYECKOW KOHIEIIIMU aBTOpa.

Takum 00pazoM, COBOKYITHOCTb crienupuieckux (GyHKIUi cHa (B OTJIMYKE OT OOIIEro AJs CHa

u 60,Z[pCTBOBaHI/I${ )KI/I3H6066CH6‘ICHI/IH) MOJKHO CBECTHM K. BOCCTAHOBJICHHE ''M3HOIICHHEIX'" 3a

nepuoa OOapcTBOBaHMA: € | CTOpPOHBI, "BEIIECTBEHHBIX' OpraHu3Ma M Mo3ra (pereHeparus):
BOCCTAaHOBJICHHE HEWPOHOB U JIp. (B TOM YHCIE BKJIIOYasl BOCIIOJIHEHHE B MOCIEIHUX BHYTPEHHHUX
3aI1acoB MTUTATENbHBIX BEILECTB, U BOCCTAHOBIIEHNE HEHPOHAIBHBIX CUHAIICOB), U, C JPYTOi CTOPOHBI,
"uH(pOPMAIIMOHHBIX" TAMATH U TICUXHMKH (PEKUM aBTOMAaTHYECKOTO 00CTyXKnBaHMs "0a3bl JaHHBIX");
a TaKKe JajbHeillnee 3BOJIIOLUOHUCTUYECKOE MPOJODKEHHE (IO OTHOUIEHUIO K HEpUOIY
00/IpcTBOBAaHMSI) BOCCTAHOBJICHUS — [Opa3BHTHe, "CBepx-pereHepanys’ (B JIOBOJBHO IIUPOKOM

JMara3oHe TMpOSIBIEHUM — OT pPOCTOBBIX IPOLIECCOB BO CHE y JETEM M IMOJPOCTKOB, BKIIIOUAs



HEpEnapaTUBHYIO COCTABJIAIOIIYI0 HEHPOHEOTeHe3a, 0 3MU30JAMYECKH BCTPEYAIOLIETOCS PEIICHUS
TBOPUYECKHX 3a7ad BO BpEMs CHA), — COCTABISAIOIIME B3aUMOJOINONHSIOMYI0 mapy "dopcaxy"”
00apCTBOBAHUS, THEBHOMY (DYHKIIMOHUPOBAHHUIO '""Ha M3HOC".

CoH — pexuM anpTepHATUBHBIN, 00Opammubil, OOAPCTBOBAHUIO, IO KOHPUTypaluu
MOXOAAIIUI Ha «MaluHy ThlOpHHTa, B KOTOPOM MO3T 'UrpaeT’ cam ¢ co0o0i, BBINOJIHSAS CEPBUCHOE
oOcrmyxuBaHUEe 0as3bl MaHHBIX (TIAMATH) W PA3JIMYHBIX CBOMX CHCTEM, PEXKHUM TPHUBEICHUS
CyObEKTUBHOTO MHpa B COOTBETCTBHM C MHPOM OOBEKTHUBHBIM, anrpeiTa, OOHOBJICHUS U
ONTUMH3AIMHA TIEPBOTO. PEXKHUM, YIPABISIEMbI JIOTMKOW TIOACO3HAHHSA, a HE OOBEKTHBHOM
pEaNbHOCTU. OSTO aJbTEPHATUBHBIN, TPOTHBOIOIOXKHBIM pPEKUM pPAaOOTHI pa3yma: MaCCHBHO-
CaMOOPTaHU3ANMOHHBI — B OTJIMYHE OT aKTUBHO-PE(PIECKTOPHOTO, PETPOAKTUBHBIN — B OTIHYNE
OT TPOAKTUBHOTO, CIOHTAHHBIA, a HE pPEQIEKTOPHBIM, TOJHOCTHIO MPOTHBOIOIOXKHBIA U
OJTHOBPEMEHHO  JHUAJIEKTUYECKH  B3aMMOAOMOIHSIONIHH, 3epKaJbHO-CUMMETPUYHBIA 110
aApXUTEKTYpEe — U MO CyTH, HOPMAJIBHOMY OOAPCTBOBAHMIO PEXKHUM, B KOTOPOM U TauTCs pasrajaka
«KaK pa3yM MOXET BCE TO, 4TO OH MOKeT». B KoHIe KoHIIOB, MHOrHe coBpeMeHHble M -crcTeMbl
HBOJIOIMOHUPYIOT UMEHHO B CTOPOHY OOpa3oBaHMsA CHOMOAOOHOTO pexknma (B CBSI3M C BecbMa
CYIIECTBEHHBIMH MPEUMYIIIECTBAMHU TIPH HAMYUHU TaKOBOTO) [97, 98], B KOTOpOM HET pa3eeHHs
Ha MOJCO3HAHHWE, CO3HAHHWE U CBEPXCO3HAHUE: €CIM CUCTEMA C HMCKYCCTBEHHBIM HMHTEJUIEKTOM
JOCTaTOYHO ONU3Ka MO MapaMmeTrpaM K HEHpOHHO-OMOJIOTMYECKOl, OHa HAuYMHAET CYIIECTBEHHO
HyXaaTbcsi B nepuoguueckoM cHe [97]. CoH — 3TO peXuUM MNPOTUBOIOIOKHBIA — Kak IO
apxutektype («vamuHbl ThIOpHHTa»), Tak U MO «CHMIIATUKO-NIApPACUMIIATHUECKO» IIKaje:
BOCCTAHABIIMBAIOIINH, PEreHEPUPYIONINH, PETaKCUPYIOIINKN; OCBOOOKIAIOMNWA OT aJIOTH3MOB,
HEJOYMaHHOCTH, HE3aBEPIIEHHOCTH W XAaOTUYHOCTH B TICUXUYECKHUX TMpOIeccax, PpPexuM
caMocOOpKH, CaMOOpraHu3allid ¥ CaMOIPOrPaMMMPOBAHMS, YIPABISEMbIE METas3bIKOM
XyJ0KECTBEHHBIX 00Pa30B U «apXETUIIOB», HHAUBUAYAIbHBIX aCCOLMALNN U ATOJIOTUYECKUX KOIOB.
CBoero poma Hew3OekHasi TE€Hb OOAPCTBOBAHMS, M3HAHKA, «OOpaTHas CTOpOHA MeEAaliny, WM,
CKOpee, ero MpOTHUBOXO/I, B3aWMOJIOIOJIHAIONIAs YacTh MOJHOTO CYTOYHOTO IIMKJIA LUPKAIUAHHOTO
pUTMa, — KakK 3a COKpaIIeHHEM CepJeYHON MBIl OPraHUYHO HEOOXOTUMO cienyeT eé
paccrnabieHue, 3a TOTYKOM KpPOBU — KpOBEHAmoJHeHue mpeacepaus / xemynouka. (Torma kax
JUIIEHHBIM KJIalmaHoOB M NPOTHBOHANPABIECHHOCTEH «CTapbli» peXuM crocoOeH obecreynBarh
(GYHKIIMOHUPOBAaHUE TOJBKO HanOojee MPUMUTHUBHBIX OPraHuW3MOB.) PexuM ayTOTpOHHBIN, — B
oTIMYHe OT 6a3UPYIOUIETOCS Ha MPUHIUIIE peduiekca pekuMa 0OBIYHOTO OOIPCTBOBAHHS.

CoH u 0oxpcTBOBaHUE — 2 JTUATEKTUYECKU TPOTUBOMONOKHBIX, 3epKaIbHO-CUMMETPUYHBIX
¥ B3aUMOJOIONHSIONUX OOOIHO3aBUCUMBIX pPEKHUMa IUPKAJHOTO KOHBeWepa mepepaboTKu
WHPOPMAIIUM MO3TOM, JBE€ TEXHOJOTHMUYECKH MPOTUBOHAIPABICHHBIX IO CBOEMY MPUHIIHILY,
ApPXUTEKTYpHOU KOHUTrypauuu U cyTd (a3pl MHYOAMHAMUYECKOTO HUKIA (LHUPKATHOTO PUTMA),
COCTABIIAIOIINX OPraHUYHOE CHUCTEMHOE IeIo€ — IMPKATUaHHOTO CYTOYHOTO PHUTMa KH3HU.
VIMeHHO BO CHE MPOMCXOAMT OCHOBHAs 4acTh «IITyOOKOr0 0OydeHHus», UMEHHO Onarojapsi CHY
BO3MOXXKHO CaMOMpPOrpaMMHUpOBaHHE Mo3ra U Te 3(PQeKThl (ACATEIHPHOCTH MO3ra), KOTOpPbHIC
MO3BOJISIOT pa3yMy ObITh UMEHHO pa3yMOM. DTO €ro «ThbUDY, €r0 TEXHHUYECKOE 00eCleuYeHne, ero
¢doHOBass uepHOBas pabora (Ha KOTOpOM BcE m Oazmpyercs), €ro Crocod CIPaBIATHCS C
WH(POPMAIIMOHHON Teperpy3Kkoi, MHOTOBAPHAHTHOCTHIO OOBEKTHBHOW pPEAaNbHOCTH U PAa3BUTHS

coObITHiA, TOT «Kiei» (glue) (B Tepmunonoruu [30]) moanepkanus HakTUYECKOW HEPa3pHIBHOCTH



MBICIMTENIBHOTO TIpoliecca, W 0OeccOOMHOCTH, aH-aBapUHHOCTH, aH-OCTAHOBHOCTH MO3TOBBIX
aJrOPUTMOB.

5. BeiBoabl. 13 BBIIEIPUBEAEHHOTO MOKHO ClieJaTh BBIBOJ, YTO Ipejiaraemas aBTOpoM B
JAHHOW CTaThe TUIOTE3a AaeT OTBET HA MPUHIUIHAIBHBIN BOMPOC TEOPETUIECKONH COMHOIOTHH 00
oOuieit pynkuuu cHa. [Ipuuém, BEIIBUHYTAs THIIOTE3a HE TOJIBKO OOBbEIUHSIET OCTANIbHBIE, 3a4aCTYI0,
Ka3zajoch Obl, MPOTHBOpEYAIlME APYr APYTy KOHLENIMH M TUMoTe3bl (YHKIMHA CHA, B €IMHOE
HETIPOTHBOPEYMBOE JIOTUYHOE 1EJI0e, HO U JaéT WH)KEHEPHO-KHMOEPHETHUECKOE MMOHUMAHUE, 3a4eM
HYKEH COH, OOBSICHSET €ro CYyIIHOCTHYIO, BUTAJIbHYIO HEOOXOAMMOCTb; a TaKkKe WIUIIOCTPUPYET
CIIOKUBILYIOCS Ha COBPEMEHHOM JTale pa3BUTHUA HEHpOHAayK MOTPeOHOCTh B  CMEHE
COMHOJIOTUYECKOM MapaJiurMbl — B KOMIUIEKCHOM, TOYHEE, MYJbTHACIIEKTHOM CUCTEMHO-
HEHPOKMOEPHETUUECKOM TMOAX0Je K Mpobieme (YHKIMM CHA, — BHEMIHSS MPOCTOTa KaKOBOM
OTHOBPEMEHHO M  OOMaHYMBa, W HET: Teped HaMH  CIOXKHEHIIMHA  CHHEPreTHKO-
HepoKknOepHETHUECKUH MPOLIecC, HAlpaBJIEHHBIH Ha €IMHYI0 — IPOCTYI0 B CBOEH CyTHM — IIEeJb
"BOCCTaHOBJIEHUA-U-00J1ee", 1 JII000H peayKITMOHN3M I'yOUTENeH [Tl €ro MOHUMaHus. TeM He MeHee,
JUIL TIOJIHOTO TIOHMMaHMsl JaHHON (yHKIMM HEOOXOIUMO W3YyYeHHE MAaKpOKOAa M  «sI3bIKa
nporpamMmmupoBanush naHHou «CYB/]» (CHOBUIEHHOTO MOJICO3HAHMSI) M TIPOIECCa CHOBUICHUM, IS
4ero TpeOyIoTCs JadbHEHIINE UCCIIeIOBAHUSL.

6. [lpumevyanus:

1. BrinonHseTcss B MOHOIIOJIBHOM pEKUME, T.€. CUCTEMa 3aHsATa TOJBKO MM U W3 BHEUIHUX
3allpOCOB pearupyeTr TOJIbKO Ha aBapHilHbIE; MPEPHIBATh PEXUM OOCITYKHMBaHUS KpailHe He
pexomeHyercs. UTo m00OMBITHO, KaK HpU TNPEpbIBAHUU peKMMa OOCTY>KMBaHUS, TaK U TPU
MPEPHIBAHUHM CHA HMMEIOTCS CIEAYIOIIME OOIIMe TOCHEACTBUA: IUCKOMGOpPT paboThl B TaKoH
CUCTEME, CHIKCHHOCTh CKOPOCTH peakiuu / ObicTpoeiicTBus, maaenue KIT/I.

2. DT0 MOXKET OBbITh 3a/1a4ya HAyYHOTI'O CHHTE3a — U TOrJa MosBisercs Tabnuna MeHneneesa,
MOXET OBbITh 3a/Ja4a MPOTHO3UPOBAHUS WM 'mporpaMMupoBaHus" Oyaymiero — ¥ Tornaa
HOSIBIISIOTCS T.H. «BEIIME» CHBI, 3TO MOXET OBbITh 33/1a4a OTpearupoBaHMs Ha YTO-TUOO BaXKHOE, O
yeM TOJCO3HaHHE "He YCHeNlo CKa3aTh' CO3HAHUI0O — U TOTJIAa COH «COo00IlaeT», rie Haitu
MOTEPSHHOE KOJIbLO, U T.1..

3. B ciyyae 6M0I0OrHUECKUX CUCTEM 3TO — CBSI3bIBaHHE B MAapaJOKCATbHOM CHE F€HETHYECKU
JEeTepMUHUPOBAHHON MHMOpManuu (T. €. BPOXKACHHOE, WHCTUHKTHUBHOE MOBEIEHHE) C HEIaBHO
npuoOpeTreHHON MH(popManueil (ceHcopHas nHpopmanus, TpruoOpeTeHHOe NMOBEAeHNE, 00yUYCHNUE)
—mo rumnotese Jouvet M. (1978) [17].

4. T.H. "mpoBasiuThCs B 3a0BeHKE", "MOTPy3UThCs B OecnamMsTCTBO".

3. Ouenp Moxokas mepesarpyska NpUMEHsJIach B ONepanroHHbIX cucteMax Windows 95 u
Windows 98, ecnm oHM ObUTM yCTaHOBJCHBI Ha aucke DriveSpace, mns nedparmeHTanuu co
cxxarueM storo DriveSpace-nucka (Toxke B onpeaenéHHoM cMbicne bJl ¢ kommpeccueit) [5].

6. O posm TakOBOTO HEIUIOXO CKa3zaHO y nodpeigoBckoro mcuxonora PoGepra: «Yenosexk,
JIUIIEHHBIH CIIOCOOHOCTH BHJIETh CHOBHICHHMS, Yepe3 HEKOTOpOEe BpeMs BHaaaeT B Oezymue, nOO
Macca Hec(OPMHUPOBABIIUXCSA, OOPBHIBOUHBIX MBICIEH M TOBEPXHOCTHBIX BIEYATICHUN OyneT
HaKaIUIMBaTbCsl Y HETO B MO3TY U IMOJIABJISATh T€ MBICIH, KOTOPbIE JOKHBI LIEJIMKOM COXPAHATHCS B

namatuny [14].



7. Kak wn3BECTHO, MBIIUIEHHE XAOTUYHO, PEAKas MBICIb JIOAYMBIBAETCS IOJHOCTBIO M 10
JIOTUYECKOTO KOHI[A, JOMHUHAHTa IOCTOSHHO 'Teperoy3aer”’ Ha COCEIHHE — U HE TOJbKO —
YYacCTKH KOPbI, BHUMaHHUE 4acTo "ckayet"...

8. T.e. ocHOBHast GYHKIIHMS TaKOBBIX — BBISIBIICHHE, MOJEIUPOBAHUE U YCTPaHEHHE MPoOIieM,
"c6oeB" B mporpamme/b/l, yrpos e€ paborte u T.11..

0. CoptupoBka, kinaccudukaius, aehparMeHTanus 1 "mepe3arpy’KeHHOCTh' COBMECTHO JTAlOT
TO CYOBEKTHBHO-()HU3HOJIOTMUECKOE OILYIIEHUE «CBEXKECTH», MOHATHOCTU (T.H. "scHasl rosiosa'),
KOTOpBIM "yTpO Beuepa MypeHee".

10.  Pa3Hble CyONIUYHOCTH, Pa3IUUHbIE KOPTHUKAIBHBIE aHATU3ATOPSI. ..

11.  KoHeuyHO, MOTYT aKTHBHPOBAThCS M Mex-'"(aiinoBeie" CBs3M, TOrna CHOBHIACHHE OyneT (B
TOM UM MHOUM Mepe) BOCTIPOU3BEACHUEM BOCIIOMUHAHUH.

12.  Kpome TOro, BO-NIEpBBIX, XaOC — HEOThEMJIEMash 4YacThb PEAlbHOTO MHpPA; BO-BTOPBIX,
CIOKHBI  TIOPSAZIOK, HEUACHTU(PHUIIMPOBAHHBIM KaK TaKOBOW, C JIOTHKOH, HEMOHITHOU
Habo1aTeNto, CyObeKTUBHO HEOTJIIMYUM OT Xaoca.

13. A Takke pemapanuio uX (YHKIMOHAIBHOTO COCTOSHUSI HAa OCHOBAaHHHM pPe3yJIbTaTOB
TaKOBOT'O TecTUpoBaHus [42, 43].

14.  ...3a uckiaroueHueM (JIMIIb MOATBEPKAAIONINM MPABUIIO) KUTOOOPa3HBIX U MOPCKUX KOTHKOB
C X OJIHOMNOJyLAapHbIM [59] cHOM.

15. Dto Takoe ke CYyIIHOCTHOE CBOWCTBO AaHHbIX BJI, xak s Gatapeiiku — «caguTcs»,
bunbpTpa — 3aCOPATHCS, MAITUHBI — W3HAITUBATHCS M JIOMAThCA.

16.  "...OblcTpbIli COH mpeiAcTaBiseT coboil kak Obl "apxeoOoapcTBoBaHME", pe3ysbTaT
ABOJIIOIIMOHHOW  TpaHCHOpMAIMK  MPUMUTHUBHOTO  OOIPCTBOBaHWsA (WJIM YacTH  TaKOTO
6oxpcrBoBanusi) xononHokpoBHBIX" ((Kovalzon, 2011 [74]), [76-79]). K n0BONBHO MOXO0XHM
BBIBOJIaM NIPHIIUTA HeAaBHO U aApyrue aBTopsl ((Kryger et al., 2011 [75]), [80]).

= ENGLISH TRANSLATION =

Lupu Grigoriy Leonidovich

Synthetic hypothesis of the functional purpose of sleep

Annotation. The neurocybernetic aspect of sleep is considered: memory is considered as a
super-complex database, which, due to its design specifics, needs to be regularly switched to
automatic maintenance mode — in order to avoid falling efficiency, overload and failure;
information-trophic aspect of the problem of sleep, which causes its separation from wakefulness,
and the evolutionary-engineering aspect of the evolutionarily expedient functioning of the organism
in the cyclic afterburner-regeneration mode, in which the average power (etc.) is much higher, if all
other things being equal. Various components of the maintenance regime correspond to the main
modern hypotheses of the sleep function of various authors, which allows us to conclude that the
synthetic hypothesis put forward by the author (which gives an engineering and cybernetic
understanding of the vital necessity of sleep and the causes of the latter) has a unifying function.



Keywords: sleep-wake cycle, sleep, dream, paradoxical sleep, REM phase, slow wave sleep,
sleep function, cortex, brain, engineering and evolutionary aspect, fast and furious, entropy,
regeneration, infotrophic aspect, neurocybernetic aspect, maintenance mode, memory, database,
DBMS, DBMS, consolidation, defragmentation, turing machine, reboot, file, cluster, image, symbol,
feature, chaos, paradigm.

0. Problem field. There are many (as far back as 1989 — more than 30, according to [50])
very different hypotheses of the functional purpose of sleep, and even different classifications of
these hypotheses: for example, according to A. Wein and K. Hecht [50] — 3 main types:
compensatory-restorative, informational, and psychodynamic; according to Sayed L. [45] — neuro-
cognitive, evolutionistic, and psychodynamic). Some researchers believe that sleep is necessary for
remembering [10], others — on the contrary, for forgetting [9], and still others — for
"consolidation" (defragmentation) of memory (see, for example., [8, 33, 37]); Even Kant [13]
argued that dreams are necessary to maintain the state of consciousness. brain and body during
sleep in a viable state; the state of sleep is associated with many paradoxes: from high EEG activity
of the brain in the REM phase (sometimes even exceeding that of wakefulness), to: "...But why
can't we rest, stay conscious and stay alert? Why can't we recuperate while we're awake? A
riddle..." [3]; in a number of sources (e.g., [40]) "it is stated that when sleep appeared in the process
of evolution, it served the problems of energy conservation"— to which [1] reasonably notes
that"...to save energy, it is quite enough just to limit activity — lie down comfortably on the sofa,
put a pillow under your head, close your eyes and lie down for eight hours... Will you feel refreshed
after that, or will you be a visual example of a "domestic madman" ?"); and many other extremely
diverse points of view. Most of them contradict each other — or at best "don't fit together": "there
was no consensus on the biological function of sleep and dreams" (Ribeiro S. et al., 2008 [35],
Magquet, 2001 [36]; Siegel, 2001 [37]; Stickgold et al., 2001 [38]); "even now, global problems —
mechanisms-remain largely unclear the purpose of sleep as a whole and each of its phases
separately" [41]; however, most of them have certain experimental evidence, but it is not clear how
the former are related to each other, and the scientific picture as a whole it resembles either the
well-known parable about the elephant and the blind people who tried to determine its appearance
(according to [45, 47]), or the chaos that often occurs in dreams. This diversity, according to I. A.
Beskova, creates a "methodological crisis", since the same dream phenomenon is interpreted "not
only in different ways, but often in the opposite way" [96, p.5]. I. A. Beskova considers the creation
of an integral ("three-dimensional") approach to understanding the nature of dreams to be a way out
of this.

In this regard, according to [45], an integrative approach to the set of existing hypotheses is
relevant.

In this paper, an attempt is made to theoretically synthesize most of the available
somnological hypotheses, based on a more detailed and in-depth analysis of both the environment
in which defragmentation (consolidation) occurs and the specifics of the consolidated data, without
making unjustified simplifications, which most authors resort to, considering all the components of
the reverse — bionic analogy-the technological cycle of functioning of the most complex systems.
databases and DBMS systems (of various types). A synthetic hypothesis of the functional purpose
of sleep is proposed, which combines most of the currently existing basic somnological concepts



into a single, logically consistent system (with the exception, for obvious reasons, of the sharply
reductionist ones, as well as the most odious ones, for example, the Freudian one about sleep as
satisfying the perverted needs of a certain "Id" (?!) in the symbolic one-for of the "inner censorship"
(?) — form, and occult ones about the so-called "soul" traveling through "other worlds" (various
ancient religions), or the mystical "astral" (see, for example, Levashov N. V., [19])).

1. Neurocybernetic aspect. Understanding of the informational and cybernetic aspect of
memory by the authors of modern hypotheses of "consolidation" of memory in a dream is clearly
insufficient. Most modern hypotheses of memory consolidation are based on a paradigm that can be
called "hard drive defragmentation" — defragmentation processes are supposed to be
fundamentally similar to defragmenting files on a hard drive (with the exception of the substance in
which this occurs and its topology). If you look at the problem more closely, it becomes obvious
that this is an unjustified simplification, since it ignores both the qualitative specifics of the
defragmented information, and the fundamentally more complex organization of the system:
defragmentation (and related processes), as well as the system connections of the defragmentation
process with, it is necessary, due to the qualitative specifics, related processes. According to the
author, this problem requires a comprehensive, metasystem approach-at least taking into account
the complexity and specifics of the "information carrier", and it would be a fundamental mistake to
assert the monofunctionality of sleep, whereas today it is known that many extremely
heterogeneous processes occur in sleep; it is more logical to assume that this is a complex complex
of closely related functions, (defragmentation of the most complexly organized databases takes
place (and, accordingly, what is needed)), which together form a special mode that is alternative to
wakefulness. From a neurocybernetic point of view, memory, i.e. the totality of information
accumulated in the neural-glion network of the brain, can be considered as a database (DB), more

" internally-branched database of a hierarchical

precisely-a complex multi-level "multi-user
network organization [11, p. 7] (with compression [20, 24, 39]) — but not an analog of a "hard
disk" in FAT32 or ext3fs. It is known from cybernetics that an important, immanent characteristic
of such databases, which have at least some of the above properties, is (due to their logic of
operation)' the inevitable accumulation of entropy (fragmentation, errors, incomplete and deferred
operations, etc.) and "raw" data, a drop in efficiency, throughput, speed, efficiency, reliability,
"level" , etc. (see also [86, 88, 89]); and these phenomena are expressed in proportion to complexity
the structure of the database, its data, and the operations performed in it; it is intuitively clear that in
such a complex database as human memory, this effect will be extremely pronounced. As a result,
such databases require for their operation (in contrast to, say, immutable program code) a regular
transition from operating mode to database maintenance mode; in the latter case, they regain low
entropy, acceptable size, and high efficiency [87], after which they are ready for operation again. In
the most general case, the maintenance mode of DB’ (in the case of biological systems, it is almost
always automatic; but, in principle, it is also possible to control it from the outside — some types of
hypnotherapy [94]) include:
1. unloading and initial reloading (which frees up accumulated errors in RAM®) of the DB*
itself and the working environment of the database management system (DBMS) (for biological
systems, this is falling asleep),



2. diagnostics of the state of the "software", first of all, the database (the "favorite" function
of somnologists and psychoanalysts) and

3. testing” "hardware" — visceral systems of the body "under load" (the so-called
"vegetative storm" of REM sleep),

4. defragmentation of the "logical" database structure (including sorting [103], ordering
[104], restructuring [105], and embedding new knowledge into existing knowledge networks
[106]),

5. "low-level " defragmentation of the "physical" database structure, including memory
reorganization [67, 68],

6. completion’ of incomplete processes, data operations, and system calls (including
"thinking through").> and optimization of training: additional training [29, 100], or, on the
contrary, elimination of excessive training (overtraining in repetitive highly specialized
situations of the same type) [29, 99]),

7. database compression [20, 24, 39] and its archiving (According to some authors, in
particular, [24], in a dream, the contents of fast temporary memory are archived into long-term
memory-almost unlimited capacity, but low speed (this is what you need for a dozen seconds —
a couple of minutes, or even more more, remember — "unzip"),

8. optimization (in the narrow sense) [37, 69],

9. Error correction, restoration of integrity, operability, and continuity of "data" (memories)
and "code" (reflexes), both for each file record (engram) and for all levels of the database,
including in general:

A). external, "networked" — 1i.e., in the case of the biological system of interpersonal,
social conflicts- "rehearsing social situations in dreams improves the ability to resolve
interpersonal conflicts and confrontations in waking life", "increases the ability to interact
successfully in the social environment" (Franklin and Zyphur (2005) [73]),

B). macro-level errors (system-wide), — reintegration (restoration of integrity) and
elimination of inconsistencies, internal conflicts of the database: a). dreaming as
"psychotherapy" (Jung, 1967 [54], Paller and Voss, 2004 [51]),

C). Conflicts between subsystems, including those with DBMS algorithms® — "sleep
contributes to the integration of neocortical function with motivation and reward
mechanisms" (Nofzinger et al., 1997) [63],

D). subsystemic errors of an intermediate level, — "the quasi-therapeutic function of
dreaming relative to emotional material in neural networks" (Hartmann E. (1996) [55]),
dreams as a "natural healer" of the psyche, solving its emotional problems (Cartwright
(1991) [56]) and mood problems (Cartwright (1996) [57]),

E). micro-level errors — corrective (deviations, errors, etc.) processing [70], as well as
damage correction (in biological systems, this is regeneration) [71];

10. removal of unnecessary and superfluous (e.g., extra interneuronal connections — [66]), as
well as harmful [7] data ("garbage", in the biological system — also molecular too — "chemical
entropy" — by the "glymphatic" system [4]; this point partially coincides with (# 9D, # 9E));

11. replenishment, updating, modernization and updating of the database based on the latest
data [17, 18].



12. updating and updating the so-called "index" of the database, its system of connections
("our warehouse of declarative memories "[51]),

13. prevention™: it is a well — known fact that a sufficient amount of healthy sleep is the best
prevention of neuropsychiatric, and not only diseases (and a high sleep culture generally
excludes the former — the Senoy phenomenon, [82]); and its chronic lack, on the contrary,
affects this aspect very negatively [83]. Most sleep theories emphasize the importance of sleep
and dreaming in maintaining physical and mental health [91-95].

14. testing and debugging® DBMS launches in a "virtual environment" ("protoconsciousness"
according to Hobson, 2009 [52] — the brain models its interaction with the outside world [53];
dream — a virtual reality that simulates threatening events, in order to be able to rehearse the
behavior of threat prevention — according to Revonsuo A. (2000) [58], dreams are a creative
"canvas" for solving personal and objective problems — Barrett (2001) [64], Van de Castle
(1994) [65]); i.e., subjective — "teaching-training" (in its role) dreams. Moreover, judging by
the data of experiments on animals ("Juve's cat" [17, 34], etc.), as well as according to the data
provided by Borbély A. on juvenile dreams [2, pp. 43-45], etc.), this type of dreams is not only a
key form of sleep for mammals, but also predominant in ontogenesis at the early stages in
humans;

15. development, modification, and training "playback" [107-109] (i.e., a test run with
debugging) of life scenarios, thinking and behavior metaprograms (they are also scripts of the
"3D-game" of sleep, and at the same time automated DBMS scripts: the opposite is the "sleep”
mode of operation of thinking and behavior metaprograms) — and debugging them.

16. Modeling of "plot branches" of the future, "forks" and bifurcations [53, 58, etc.], modeling
of various trends in the development of events, calculating various options for the unknown
future, taking control of the latter, subordinating reality to itself; developing "free will" and
ensuring it; eliminating "inconsistencies", "cracks", "gaps", etc. "vulnerabilities" in "templates",
"programming" of the brain and 2nd signal system;

17. the final reloading of the DBMS working environment and launching the latter into the
actual working mode (for biological systems, this is waking up and "coming to life").

18. output of messages about errors and anomalies of the process (if any), their log and dump,
in symbolic code, usually incomprehensible to the average user (in biosystems — memories of
strange symbolic events in a dream), and the files of these errors and anomalies are temporary
and are usually deleted by the system at the same time opportunities (dreams are easily and
quickly forgotten), but with great psychological importance, "system messages" can bother the
"user" (" Why did the mother-in-law dream on a white horse, at least someone will explain to
me?", " And so, doctor, every night — the same dream...") .

19. In addition, due to the sensitivity of the screen centers of the brain to "burnout" due to a
static signal, which is no less (or even greater) than that of the retina, they need a "screen saver"
[101, 102]; defragmentation is really looks similar in appearance to the work of some variants of
the latter and also, has also been modified by the evolution and for this purpose.

In the case of, for example, a mid-level server database, some of the functions, such as test
runs in a "virtual environment", may not be available — due to the fact that in a highly

deterministic environment they are often not necessary, but in the case of a biological system in a



difficult-to-predict real world, a complete (or almost complete) set of functions is almost always
necessary functions, and every night all or almost all of them are involved. In addition, for a
computer system where one of the main architectural and functional principles is the chaos principle
(see, for example., [21, 22, 25-27, 44, 84]), regular defragmentation is essential, literally vital'
(which is obvious from an engineering standpoint).

Data for the last 1-2 sessions of work in such databases is often stored in large temporary
files, which does not require much: computing resources and time consumption — when working
with them (gain in speed due to loss in compactness), in contrast to the process of compressing
them into the main database, but they clutter up space on the disk. In fact, this is a different form of
storing information in the database. In such cases, moving data from such files to the main database
(with compression) is performed between work sessions, i.e. in maintenance mode, and, as a rule, at
night; after that, these temporary files are deleted. Unlike the functions of behavioral interaction
with the environment, the system-service functions of maintaining the information homeostasis of
the database are performed not immediately, but when a sufficient number of system resources are
released (including a significant part-when resources are released for exclusive access). In other
words, as far as the "sleep-wake" division is concerned, the "waking" system operates on the
principle of the so-called "virtual time" (in the terminology of Tony Karp, 1981 [81]).: although it
seems that all information processing processes are being performed now, many of them (system-
service functions of the brain that are not directly related to responding to external events, direct
processing of incoming information as such, and the waking activity of the Default Mode Network)
will actually be performed only this night (which gives a noticeable performance gain for time-
critical tasks — which is important, since, for example, "hanging" in a critical situation is likely to
cost lives). As shown by the research of Winson J. (1990) [62], when the body is unable to REM
sleep (on the example of other things being equal (complexity of behavior, body weight...), it takes
much more 'computing power' of the brain (in particular, the prefrontal cortex) to achieve the same
result: "if it weren't for REM sleep, a person's prefrontal cortex would take up so much space that a
person would have to carry the brain in front of him in a wheelbarrow" [62].

In maintenance mode, the system as a whole is single-tasking, the external interface is almost
completely blocked (to avoid access conflicts, database corruption, etc.), (including for the first
reason) the first and second alarm systems are serviced separately (REM sleep and slow-wave
sleep, respectively): first, the logical structure of the database as a whole (including the "index" of
the database) is processed, while calls to the database are made in connection with logic (data),
cover large arrays of the latter (slow waves-which (a general physical principle for oscillatory
systems) corresponds to the large size of the "resonating" neural network, and (relatively) logical
"abstract-philosophical" slow-wave dreams-reflections) — macro level; then follows the processing
of the "file-cluster" level (microlevel) of the database organization (fast waves-which corresponds
to the smaller size of the activated neural network, and bizarre — "chaotic" concrete-shaped (REM
dreams), processing directly "files"-images consisting of "clusters" of attributes and their
relationships. With the exception of this division, and partly the loading and unloading processes,
most of the "database" maintenance functions in a biological system, unlike a digital computer, are
performed in parallel and simultaneously — due to the ultra-high-parallel architecture of the brain.



In the 1st signal system, there is also a differentiation into defragmentation of the emotional
subsystem — and defragmentation of the actual data of the Ist signal system; this separation of
defragmentation of the material (into repeated 2 consecutive stages of REM sleep, emotional and
"concrete-mental" (emotionless) [72]) is due to a similar set of reasons. It can be assumed that the
emotionless phase prepares material for self-learning in the emotional phase (semantic maintenance
of self-learning, i.e. self-learning and additional training, "training" of neural networks of the cortex
in sleep), and checks the results of self-learning in the previous emotional phase.

As for function # 9 (error correction...), it makes sense to distinguish 3 levels of data

manipulation:
level 0 — mechanical copying, dim sleep- "newsreel of the day" about the day's events.
level 1 — defragmentation itself in various variants that do not affect the content of data, but
actively work with its form.
level 2 — restoring the integrity of broken data, and
level 3 — restoration by modeling, synthesis, and self-organization of what is missing in the data,
that is, the transition from restoration to generation, to the creation of integrity, from shuffling
combinatorics of blocks to essential combinatorics (details), accompanied by selection according to
Edelman [90] — i.e., active evolution of somnoforms.
It is worth noting that, despite the archaic form of somnoconsciousness [52, 76, 79, 80], it has a
creative content that is ahead of the daytime consciousness (by one evolutionary stage) [64, 65, 82],
it is like a "lens of reason" that looks into its evolutionary future — as a philo-, so is the ideagenetic,
a kind of germ of the form that the mind will acquire at the next stage of ontogenesis, and therefore
phylogenesis as well. Unfortunately, in our civilization, this priceless key to the future, this
priceless germ of genius, is usually almost always idle, the Senoy experience [82] is not used, with
the exception of such geniuses as Salvador Dali (even Mendeleev did it spontaneously).

Thus, in sleep, defragmentation (in a broad sense) occurs in all aspects of the brain, starting
with the spatial-temporal, including logical-classification, and up to modeling-cognitive-inclusive;
(that is, if any important data is not enough, defragmentation processes of the brain of the highest
level (modeling) try to recreate it: from solving school conflicts to the periodic table (in the case of
D. I. Mendeleev), and so on at all levels of organization and all aspects of the brain; on the other
hand, defragmentation can be considered as topological debugging.

The logic of working with data during database maintenance is noticeably different from that
in the operating mode of the database. This is the logic of optimizing the database according to the
frequency of access, the efficiency of "code", "popularity”, “importance” (priority)... ; from the
"point of view" of the operating mode, it looks illogical, strange — at first glance, it looks like an
"unprecedented combination experienced impressions” [61] in the case of biological sleep.
Generally speaking, with a few exceptions (completion of incomplete operations with data), the
algorithms of the maintenance process are (very) unsuitable for the operating mode and, on the
contrary, require the opposite approach, they are alternative to each other. This is associated with
the characteristic surrealness, strangeness, and "insidemirrorness" of dreams — as with:

1). significant (fundamental) differences in the mediator background and cortical dynamics —
between the states of: sleep and wakefulness [34] (sensation and perception of what is happening in

a dream);



2). hypnotic phases in the cortex (the logic of what is happening in the dream);

3). phenomena of functional dissociation of the cortical and subcortical systems [28, p. 95] (general
form, "configuration" and configuration of what is happening in the dream).

4). the fundamental difference between the logic of algorithms: data processing during
defragmentation of neurological memory — to a large extent-from the logic of cause-and-effect
relationships in the real world.

According to the author, neurocybernetically falling asleep is a switch, or rather a reboot of the
cerebral cortex (and a significant part of the rest of the brain) from the working configuration to the
configuration of the "Turing machine" — performing "database maintenance", and waking up —
going back®.

When switching to maintenance mode, the role of the database changes from active to passive (it
does not work, but is being processed).

For the actual defragmentation of the file-cluster structure of the database, the "ancient" and
single-tasking system interface and control code'® are often characteristic: for example, on a
Windows 9X computer, they are temporarily used (by the DriveSpace system program)® Windows
3.1 system files (so-called Mini Windows) [5], and warm-blooded organisms become
poikilothermic during paradoxical sleep [6].

Common features (manifestations of information entropy) in: a computer operating system
(OS) that has worked for a long time and/or has undergone the installation of a large number of
different programs — and a victim of sleep deprivation:

1. randomness and fragmentation: of the contents of RAM / consciousness and working
memory;

2. unreliability, "glitchiness", or instability of the system.

3. a noticeable increase in the response time of the system / response to stimuli (so-called
"lags", "brakes");

4. noticeable drop in: computing power / intelligence;

5. and even partial similarity: lack of system resources — and such phenomena as reduced
performance, fatigue, etc.

The main difference is (other than the desire to sleep,) that the computer is not capable of
"micro-booting", like not sleeping for more than 3 days: if the OS "crashes", then all with data loss.
(The remaining differences are mainly due to somatic and biochemical disorders — in the
biological system.) As well as the computer OS, so does the psyche, in case of constant "making
changes" to it (remembering daily events, developing conditioned reflexes, learning...) and / or
prolonged operation at a certain point begins to "buggy", the further, the stronger; the operating
system or DBMS in such cases is rebooted, which allows you to get rid of chaos and instability for a
considerable time. (An almost clean reboot, without pronounced defragmentation, etc., is also the
so-called "Stirlitz sleep", which restores full performance for several hours in 15-20 minutes.)

The similarity with the properties of the database extends to the effects of prolonged sleep
deprivation. With a medium-long duration (under load) — an irreparable violation of the database
integrity (insanity) is very likely; with a longer duration, the latter is complicated by disk overflow,
resulting in non — loading (coma) and/or complete "inoperable" (death); on the other hand,
parabiotic and necrotic processes that occur during this process, as well as the actual lethal outcome



is beyond the applicability of this model hypothesis, although the crossing of this boundary (and its
causes) is completely consistent with it.

As we can see, the above-mentioned processes not only satisfy the description of the known
functions of sleep, but also agree with the well-known formulation of A. Borbely [2] about sleep as
a phenomenon "that ... it seems extremely simple" (maintenance, recovery), "but it always escapes
scientific understanding" (researchers who are unfamiliar with the laws that operate "at the
intersection" of DBMS cybernetics and entropistics).

It should be noted that this DBMS is a map-oriented relational (reflexes) DBMS of virtual
reality ("world picture"), containing interactively dynamic vector "multimedia" (i.e. multi-sensory:
from sound to smell and temperature) 3D-models of objects of this world (i.e., the image of the
world). three-dimensional models that change over time (of course, occasionally there are still
frames, characters that have turned into statues or shadows (as well as vice versa — turning a statue
into a character, "coming to life")), and a model of the environments in which these objects operate:
in addition to the usual "land" dreams, underwater ones are also used. in space, much less often —
"in the computer”", on fire, among the clouds. More precisely, only the micro-level of the
organization of a given database is relational, while the macro — level is object (more precisely,
object-location), and the meso-level is vector-graphic.

This "virtual reality" is equipped with protection against certain dangerous conditions: so,
falling from a height in it, the dreamer will not crash into the ground, but will smoothly slow down
in the immediate vicinity of the surface and hang 10-15 cm from the latter (unless, of course, he
wakes up before that moment); there is also an emergency exit (from nightmares etc.), and the
ability to "wind up" the environment if it realizes that it is a dream, and then staying in the latter;
just as in Windows OS there is, in addition to the graphical interface, and the command line, in the
case of dreams there is an analog of the latter (the ability to shout something in a lucid dream-
command executed). Also, in a dream, you can do some things that are impossible in reality: fly,
pass through walls, breathe under water, etc. (for which "root" is not necessary, but it helps),
transform objects with the "power of thought", conduct a dialogue with the inanimate (in a lucid
dream). In general, this "virtual reality" looks like a computer multimedia 3D game of full
immersion, they even have 4 functions: improving the emotional state, engaging (emotional
"capture"), "immersion" and training the "user", i.e. (to a certain extent)" debugging " his behavior.

In addition, it should be noted that: the direct appearance of abstract concepts of the second
signal system in REM dreaming is extremely difficult, due to their abstractness, the awakening
effect of activation of the second signal system and its inhibition (Mayorov F. P., 1970 [28, pp. 90-
94, 97, 98], etc.; the structure of the second signal system (in a dream) are mediated through the
first signal system (according to Mayorov F. P., 1970 [28, p. 109, 110], through their own
specific"low-level" basis, since they no less need defragmentation.

The hypothesis proposed in this paper allows us to understand the role of seemingly non-
functional disinhibition during sleep in the cortex of higher vertebrates. It would seem that this is a
process that worsens the quality of sleep (opposing the inhibition that makes up sleep (according to
Pavlov, [12])), non-functionally increases its duration, and so on. (Here the logical conclusions from
Pavlov's theory of dreams come into clear contradiction with the available modern scientific data.)
Now it is possible to explain not only "what is happening?" (as 1. P. Pavlov did [12]), but also "why?"



and "how?". Disinhibition — in proportion to the "nervous energy" accumulated in the nerve centers
during the period of wakefulness (in ethological terms) — is the mechanism by which the
defragmentation process determines the intensity of use and novelty of "files", "records in the

database". The defragmentation mechanism itself is synergetics, self-organization — the very

structure of inter-neural connections of the cortex — due to the brain's own neural network activity
in these conditions (see the next paragraph). Special cases of such synergetics cover various
evolutionistic concepts of sleep function (evolution is a special case of a synergetic process), for
example, [60], which cover the question in various aspects of an individual's existence (behavior,
thinking, etc.) for various time-scale ranges (memory stages = characteristic time ranges, see [11]).
Relatively speaking, the plane of sleep synergetics is perpendicular to the plane of sleep cybernetics,
but together they create a single continuum of neuro-infosynergetics of sleep, (since, cybernetically,
brain tissue is a synergistic computing environment (substance)). The phenomenon of functional
dissociation also becomes clear: when a particular file is fragmented, it makes no sense to use the
entire system as a whole in its defragmentation — only "problem" areas are activated (the principle of
least interaction [32]); another reason is the need to maintain low levels of consciousness and
wakefulness, corresponding to sleep, in order to avoid waking up the individual, i.e. for saving and
unhindered continuation of sleep. The hypothesis also allows us to explain the randomness of dreams:
since (for defragmentation) the defragmentation process accesses mainly to the chaotic component of
"traces"-"files" (thinking, daytime impressions...), REM dreaming will inevitably be chaotic.

The immediate cause of dreams is the disinhibition processes caused by specific sensory (and
other) isolation -against the background of hypnotic phases in the cortex, in combination with the
phenomena of functional dissociation-of the cortical and subcortical systems; partially-the symbolic
(as a rule) nature of dreams [28, pp. 109-111; etc.] in comparison with, for example, It is caused by
the differences between the induced work of the memory system (associative-reflex nature) for
identifying and reproducing memories and its own (reactivation-self-organizing nature) activity of

"1 is for the dreamer — a dream

the "file-cluster" system of the brain, the activation of which "files
consisting of the "symbols" contained in the latter. It is worth pointing out a significant fundamental
similarity between: the archetype according to C. G. Jung [48] — and the so-called "prototype" of a
group of close images that occurs in a neural network trained to interact with this group of close
images (according to Vedenov, 1988 [49]).

It is well known that dreams are an associative process; the latter, according to the author,
makes it possible to decipher the personal semantics of dreams using the so-called "associative
interrogation"method.

Although the automatic activation of "recording files" (engrams) works outwardly similar to a
"screensaver" [101, 102], but at the highest levels of the organization it is a game. A game of
assembling an efficient expert system (memory), assembly is defragmentation. The game can have
a deep philosophical meaning when using the transpersonal level of associations [48, 67], although
there is no doubt that Jung exaggerated the frequency of occurrence of such an effect.

As for such a division of REM dreams as: dreams in which there is a subject (dreamer), and
dreams-"cinema". In other words, why is the subject usually active when defragmenting data in
dreams? Of course, the memory of almost everyone contains a certain (insignificant) number of
objective, subject-independent "traces of memory" that are free from thinking themselves into the



object; but mostly "traces of memory" are subjective-personal, individual experiences (containing to
some extent the subject himself), very often-the experience of some other person.in addition, the
arousal, that makes up its own (reactivation-self-organization) activity of the "file-cluster" system of
the brain extends beyond the " own "activated" clusters " and "files", to a significant part of the rest
of the subject's neural circuits (the brain is still actively working in a dream!), activation of the
frontal lobes, although reduced [46], is still usually present; hence, it is obvious that during
defragmentation in dreams, as a rule, the subject will be present (and, for the most part, act).
Reduced activation of the frontal lobes is due to the fact that defragmentation and most other sleep
functions do not require the presence of free will, self-awareness, etc. higher brain functions, for
REM dreaming-and the work of logic, "common sense"; moreover, developed in (and "designed"
for) the conditions of physical reality, and not the "virtual reality" of dreams, which can confuse and
worsen the process with a very high probability; and, more importantly, even partial activity of such
dreams makes it possible for the sleeper to become aware of the fact that they are in a dream — and
such types of awareness (as a rule) sharply increase the level of wakefulness during their
"deployment" , which is incompatible with sleep both by the last parameter and by semantics, as a
result of which the conscious sleeper "automatically" wakes up. To prevent this negative effect (for
the course of sleep), the level of activation of the frontal lobes during sleep is significantly reduced.
Here the question arises: Why does the data change during defragmentation, that is, in a dream, any
actions occur, the plot develops, the situation develops, 1 scene changes by another, the location is
replaced by another (in a realistic or absurd-paradoxical way, it doesn't matter), etc.?

Sleep is a multi-level phenomenon, that is, there are several reasons.

First, neural circuits, that is, analog programs, are not loaded into RAM, but are activated and
excited. This is a question of the level of arousal, Unpeuromembranes, and not copying into high-speed
temporary memory; memory consolidation is also semantic in nature, unlike purely physical
defragmentation of the "hard disk": daytime memories and new conditioned reflexes do not move
from place to place along the convolutions, but new connections are formed between them (and
unnecessary ones are eliminated): neuroimmune, synaptic, and axon-myelination processes.
(Although the latter is, strictly speaking, not the formation of a new connection, but "overclocking"
and upgrading the existing one).

Secondly, the appearance of REM dreaming is an evolutionarily relatively late modification
superstructure (later than the manifestation of infras animals, such as echidnas), over the processes
of higher nervous activity that existed at that time, so the "loaded into memory" (and actually
activated) model is executed, "deployed", and functions. A model is not a static code of an
executable program, but a set of dynamically developing data on a specific object (or group of
objects) of external reality.

The main reason is that sleep is one of the modes of functioning of the" reality model " of an
individual, which includes a huge number of models (contained in the latter) of objects, it is a mode
of functioning of models that has only been modified by evolution to test their state, defragment,
etc. maintenance; the maintenance mode is a modified version of the archaic normal functioning of
reality models In this case, the very nature of a 3D interactive system requires for most of the
functions of the service mode, namely, functioning that emulates reality, and first of all, the

development of events in time.



Also 1 of the reasons is processing, the process of analyzing reorganized information, along with
the actual reorganization (see below).

And the main reason. A reflex is a functioning neurocircuit, functioning is its immanent property,
the values of these connections in such a chain change constructively, are adjusted only during its
functioning, and outside of such functioning they can only gradually fade away. So, among other
things, the development of events in a dream is also a technical necessity.

Due to the "multi-user" nature of the database, it is often necessary both to process data for
several "users" and to eliminate "inter-user conflicts", and then other characters appear in the
dream, representing other subpersonalities, various aspects, facets of the individual's personality,
models of "significant others"... Note that the overload of what kind of data is used for processing
data for several "users".-either an object or a character in terms of data can manifest itself as its
increased activity during the dream. In addition, many objects are present simply by association,
and do not take part in the action — that is, the law of minimal activation applies to neurons, but
does not apply directly to elements of "synergograms" of memory

It is noteworthy that the structure of associative memory (see, for example, in [85]) and data

tables in a computer database are similar. Just as objects and real-world space are "combined" into a
location with what is in it, so 3D-models are combined into tables — locations, places that are
closely related to each other; as a result, in the absolute majority of dreams there are a significant
number of objects, characters, etc. — in any location, a large amount of material is involved, entire
"scenes" in REM sleep; almost always defragmented, processed not just individual objects
(models), but entire sections, locations of the worldview. As the volume and complexity of the
telencephalic "database" increased over the course of evolution, defragmenting the "index" became
insufficient, and it became necessary to defragment the "data tables" (locations with objects
contained in them). This is what the paradoxical dream does. First, there is (evolutionarily) a short
defragmentation of the "reset" type in birds, a short REM sleep. Later, a full-fledged REM sleep of
mammals appeared. In this case, defragmentation of 2-dimensional images occurs in the 3-
dimensional "virtual space" of the dream, 3-dimensional models — in the dream time, 4-
dimensional "somnolecules"-in the polycyclic system-dream sequences. (Cf. with the mention in
[11, p. 12] of the branching of the event line and 5-dimensional.)
The individual's data tables are object-based-they are sections of his "worldview", "locations"
deployed in the virtual reality of the dream; therefore, the activation of such a table looks like the
activation of "inner reality" and activity in the latter. Activated (due to residual arousal,
disinhibition, sensory isolation of dreams, etc.) models partially interact according to the laws of the
objective world due to the laws of the latter reflected in them, and therefore many events,
elementary acts, and processes develop in a dream as well as in objective reality; but partially
according to reorganization algorithms (and other components of defragmentation and maintenance
mode in general), which differs from those of objective reality, which determines the unreality,
strangeness, and surreal nature of dreams-in the logical and algorithmic aspect.

It should be added that here a lot depends on probability, on chance: not only fragmented
data are chaotic, but also their distribution over time, their arrival, in other words, the dream is a
"continuum" in which the laws of chaos largely apply, and probability is inverted-both due to
paradoxical and ultra-paradoxical phases, as well as the functions of predicting unlikely events, the



principle of chaos as one of the architectural ones, the lack of strict control by the determinism of
reality, as well as the fact that the chaotic data component is the main subject of defragmentation.

In addition, sleep is a way of processing data (consisting in the "pure" self-organization of
neural networks) that are outside the individual's knowledge and / or consciousness, in order to
achieve their goals. The key point in the neuroprocesses of sleep is a special kind of "synergetic
crystallization" of neural circuits (both new and continuation of existing ones) — not just the self-
organization of neural circuits under the influence of conditioned reflex stimuli and reinforcers
(mainly insertion links of the reflex) activated as a result of disinhibition, but a special mode, the
main essence of which is the self-assembly of neural networks and as such, the brain's focus on its
own "germination of connections and elements" and reconfiguration, self-development instead of"
achievements in the external world", upgrade, modding and getting ahead of changes in the external
world ("preventive race", and not just an update — at least in highly developed individuals). It is
characteristic of paradoxical sleep, although in orthodox sleep it is observed to some extent — in
the second signal system. Figuratively speaking, sleep is a method of working with the unknown,
both objective, for example, as in the case of D. I. Mendeleev and his famous table, and individually
subjective: this includes the contour of working with the "shadow" areas, the unconscious, ensuring
their non-combat functioning in parallel and simultaneously with consciousness.

2. Engineering-evolutionary approach: afterburner aspect of the "organism-machine"
analogy. There is every reason to believe that at all stages of evolutionary development, where
sleep exists, the totality of immune-regenerative processes of the body intensifies during sleep.
There is no doubt that sleep is important for maintaining physical and mental health [91-97]. (The
simplest example is patients who have experienced severe shocks, it is recommended to sleep more,
since in this state the body recovers much better). It is also obvious that at the level of evolution
where a complex and finely organized psyche appears, the latter needs regeneration no less (or even
more!) than the biological body. The body, when not operating in the external world, regenerates
much more efficiently, since nothing interferes with regeneration — as you know, for quite obvious
reasons, any system cannot simultaneously function at a noticeable capacity — and undergo a full
repairat the same time. Another simple analogy: you can't simultaneously watch an important
program (or an "exciting" movie) on TV — and adjust the latter, perform technical work on it; and
if you still try, the "picture" will be chaotic, abrupt and mostly distorted.

"Sleep is such a common phenomenon in nature that it should be insanely useful" [3].

Consider two identical systems with the only difference: one of them is capable of self —
repair (regeneration), the other is not. Obviously, the first system will be able to periodically switch
to afterburner mode, and most of the active activity will be carried out at a noticeably higher power,
withstanding much higher loads, and function with much better indicators (including life
expectancy) than the second. What choice evolution will make in an environment full of predators
(or, on the other hand, only too fast "food"), extreme conditions, competitors, etc. is obvious. But
for the first system, this will only work if you very often (regularly) switch to self-repair mode,
when the system “gets into dry dock” and almost completely switches from activity in the
environment to regenerative activity (sleep), otherwise-very rapid wear of the most "delicate" parts
and irreversible failure (death). (The above-mentioned "standard power “mode, which does not



require sleep, seems to be completely lost in modern highly developed animals and humans-as is
the" standard cold — blooded mode " in warm-blooded animals — with a similar result.)

3. Infotrophic aspect: sleep and compartmentalization of metabolism. According to
[20], information in memory is compressed during sleep, and according to [23, 24], information in
buffer memory is also processed and then transferred to the next stage of long — term memory
formation.

According to [17], during sleep, conditioned reflex programs are brought into line with
instinctive ones, and according to [18], newly developed behavioral models are brought into line
with established, more ancient ones (including those developed in childhood and during critical
periods of development), in other words, sleep is the process of integrating new newly acquired
information, behavioral models —  with the already existing instinctive, imprinting and
conditionally reflexive ones, i.e. during sleep, assimilation of the absorbed information takes place,
among other things. Despite the fact that, according to the data available in the literature, at the
moment relatively little is known about how information is organized and structured in neurological
memory, it is quite obvious that the ways of doing this are profoundly, fundamentally different from
how information is organized and structured in sensory streams generated by objective reality-both
in space and in space. (especially) in time (the influence of rhythms, cycles of a living organism...).
In other words, sensory information for storing in long-term memory is subject to deep
transformation — the brain must, relatively speaking," digest " the information.

Based on the well-known phenomenon of "information hunger" (as well as "food for the
mind", degradation, etc. of intelligence in the long-term complete absence of new information, and
similar phenomena), we can draw the following analogy: wakefulness is a mode of "devouring"
information (receiving and primary memorization of information, impressions from the senses) and
at the same time of dissimilation of the latter (using it for practical purposes), sleep is a mode of
digestion ("sorting” , etc.) and assimilation of information (it is well known that the greatest peak of
brain plastic processes occurs just during sleep [31, pp. 265-266]). For maximum efficiency, both
modes of brain operation are separated by evolution over time — because in the case of substance
metabolism, there is a spatial separation (monocts the digestiveoii system cavitysl and the rest of the
body), and in the case of information metabolism, the same brain must "devour", and dissimilate,
and digest, and assimilate... apparentlyBumumomy, such processes in principle cannot proceed
(normally) simultaneously’ ', since an individual cannot, in principle, simultaneously act effectively
in the external reality — and in the "virtual reality" of dreams that replaces it (the danger to life
during sleepwalking, oneiroid, and hallucinations is proof of this).

The consistency of this analogy and the phenomenon of neurodynamic integration ([15, 16])
of the intestinal cortex and metasympathetic nervous system during sleep is intuitively obvious.

4. Conclusion. Restoration of a fully functional state of both the material and informational
components of the biological brain (and the body), worn out during the "fast and furious" of the
waking part of the circadian cycle (due to the fact that evolution has chosen optimization in terms of
speed and power for the waking brain -to the detriment of data compactness and wear resistance,
(because of which neurological memory, as the database needs to be regularly switched to
maintenance mode (sleep)), which allowed us to use the significant advantages provided by
regeneration); and a significant and extremely important part of the information processing processes



in neurological memory, which is not directly related to waking activity, but requires a significant
amount of system resources, was transferred to the behaviorally passive part of the circadian cycle.
The author shows the reducibility of most (almost all major) somnological hypotheses into a
consistent whole, based on a more in-depth analysis of the basic consolidation concept from the
standpoint of database cybernetics (which was once used by a number of authors as a metaphor and
prototype, but alas, not in a sufficiently complete and not entirely from the correct area — when
developing such a basic hypothesis) serves as a serious argument in favor of the author's synthetic
concept.

Thus, the set of specific functions of sleep (in contrast to the general life support for sleep and
wakefulness) can be reduced to: restoration of "worn out" during the period of wakefulness: on the 1
hand, "material" of the body and brain (regeneration): restoration of neurons, etc. (including the
replenishment of internal reserves of nutrients in the latter, and the restoration of neuronal synapses),
and, on the other hand, the "informational "memory and psyche (automatic maintenance of the"
database"); as well as further evolutionistic continuation (in relation to the period of wakefulness) of
recovery — pre-development, "super-development” of the brain.regeneration"” (in a fairly wide range
of manifestations-from growth processes during sleep in children and adolescents, including the non
— reparative component of neuroneogenesis, to the occasional solution of creative tasks during
sleep), which make up a complementary pair of "fast and furious" wakefulness, daytime functioning
"to wear and tear".

Sleep is an alternative, reverse, to waking, mode, similar in configuration to a "Turing
machine", in which the brain "plays" with itself, performing maintenance of the database (memory)
and its various systems, the mode of bringing the subjective world in accordance with the objective
world, upgrading, updating and optimizing the former. a mode controlled by the logic of the
subconscious mind, not by objective reality. this is an alternative, opposite mode of operation of the
mind: passive-self-organizing-as opposed to active-reflex, retroactive — as opposed to proactive,
spontaneous, and not reflex, completely opposite and at the same time dialectically complementary,
mirror-symmetrical in architecture — and in fact, normal wakefulness mode, in which lies the
answer to "how the mind can do all, that it can." After all, many modern Al systems are evolving
precisely towards the formation of a dream-like mode (due to very significant advantages in the
presence of such a mode) [97, 98], in which there is no division into the subconscious,
consciousness, and superconsciousness: if a system with artificial intelligence is sufficiently close
in parameters to a neural-biological one, it begins to develop a new state of consciousness. it is
essential to require periodic sleep [97]. Sleep is the opposite mode — both in terms of architecture
("Turing machines") and on the "sympathetic — parasympathetic" scale: restoring, regenerating,
relaxing; freeing from alogisms, lack of thought, incompleteness and randomness in mental
processes, the mode of self-assembly, self-organization and self-programming, controlled by the
metalanguage of artistic images and "archetypes", individual associations and ethological codes. A
kind of unavoidable shadow of wakefulness, the wrong side ,the "reverse side of the coin", or
rather, its opposite, a complementary part of the complete circadian rhythm of the circadian cycle,
— as the contraction of the heart muscle organically follows its relaxation, the push of blood —
blood filling of the atrium / ventricle. (Whereas the "old" mode, devoid of valves and counter-

directionalities, is capable of ensuring the functioning of only the most primitive organisms.)



Autotronic mode, in contrast to the reflex — based mode of normal wakefulness.

Sleep and wakefulness are two dialectically opposite, mirror-symmetrical and mutually
complementary modes of the circadian information processing pipeline by the brain, two
technologically opposite phases of the infodynamic cycle (circadian rhythm) in their principle,
architectural configuration and essence, which make up an organic system whole — the circadian
daily rhythm of life. It is in sleep that the main part of "deep learning" occurs, and it is thanks to
sleep that the brain can self-program and those effects (brain activity) that allow the mind to be
exactly the mind. This is its "rear", its technical support, its background rough work (on which
everything is based), its way of coping with information overload, the multi-variant nature of
objective reality and the development of events, the "glue" (in the terminology of [30]) of
maintaining the actual continuity of the thought process, and the lack of a fight, and- accidents,
failures of brain algorithms.

5. Conclusions. From the above, we can conclude that the hypothesis proposed by the author
in this article provides an answer to the fundamental question of theoretical somnology about the
general function of sleep. Moreover, the proposed hypothesis not only combines the other concepts
and hypotheses of sleep function, which often seem to contradict each other, into a single consistent
logical whole, but also provides an engineering and cybernetic understanding of why sleep is needed,
explains its essential, vital necessity; and also illustrates the need for a change of sleep function that
has developed at the present stage of neuroscience development. a somnological paradigm-in a
complex, more precisely, multi-aspect system-neurocybernetic approach to the problem of sleep
function — whose external simplicity is both deceptive and non-existent: we are facing a complex
synergetic — neurocybernetic process aimed at a single — simple in its essence-goal of "recovery-
and-more", and any reductionism is fatal for the human brain. his understanding. However, to fully
understand this function, it is necessary to study the macrocode and "programming language" of this
"DBMS" (dream subconscious) and the dream process, which requires further research.

6. Notes:

1. It is performed in exclusive mode, i.e. the system is occupied only with it and responds only
to emergency requests from external requests. It is highly recommended not to interrupt the service
mode. Interestingly, both interrupting the maintenance mode and interrupting sleep have the
following common consequences: discomfort of working in such a system, reduced reaction speed /
performance, and a drop in efficiency.

2. It can be a task of scientific synthesis — and then the Periodic table appears, it can be a task
of predicting or "programming" the future — and then there are so-called "prophetic" dreams, it can
be a task of reacting to something important that the subconscious mind "did not have time to say"
to consciousness-and then a dream "tells" where to find the lost ring, etc.

3. In the case of biological systems, this is the binding in paradoxical sleep of genetically
determined information (i.e., innate, instinctive behavior) with newly acquired information (sensory
information, acquired behavior, learning) — according to the hypothesis of M. Jouvet (1978) [17].
4. so-named "to fall into oblivion", "to sink into unconsciousness".

5. A very similar reboot was used in Windows 95 and Windows 98 operating systems, if they
were installed on the DriveSpace disk, for defragmentation with compression of this DriveSpace
disk (also in a certain sense a database with compression) [5].



6. The role of such a person is well described by theDreid psychologist Robert: "A person who
is deprived of the ability to dream, after a while falls into insanity, because a lot of unformed,
fragmentary thoughts and superficial impressions will accumulate in his brain and suppress those
thoughts that should be completely preserved in memory" [14].

7. As you know, thinking is chaotic, a rare thought is thought out completely and to the logical
end, the dominant constantly "crawls" to neighboring — and not only-areas of the cortex, attention
often "jumps"...

8. That is, the main function of such programs is to identify, simulate and eliminate problems,"
failures " in the program/database, threats to its operation, etc.

9. Sorting, classification, defragmentation and "reloadingness" together give that subjective-
physiological feeling of "freshness", clarity (the so-called "clear head"), which "morning in the
evening is more complicated".

10.  Different subpersonalities, different cortical analyzers...

11. Of course, inter-"file" connections can also be activated, then the dream will be (to some
extent) a reproduction of memories.

12.  In addition, firstly, chaos is an integral part of the real world; secondly, a complex order,
unidentified as such, with a logic incomprehensible to the observer, is subjectively indistinguishable
from chaos.

13.  As well as repair of their functional state based on the results of such testing [42, 43].

14.  ..with the exception (only confirming the rule) of cetaceans and fur seals with their uni-

hemispheric sleep [59].

15.  This is the same essential property of database data as for a battery — "runs out", a filter —
gets clogged, a machine — wears out and breaks down.

16. ".. REM sleep is a kind of 'archaeo-wakefulness', the result of an evolutionary
transformation of primitive wakefulness (or part of such wakefulness) in the cold-blooded "
(Kovalzon, 2011 [74]), [76-79]). Quite similar conclusions were recently reached by other authors
((Kryger et al., 2011 [75]), [80]).

= END OF TRANSLATION =
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