-

iz

AIRES
New Medical Technologies Foundation. BIP International Association Research Center.
WWww.aires.spb.ru

AHaJIMTHYECKOE MPOrPAMMHUPOBAHME
UH(POPMAUOHHO-00MEHHBIX MPOLECCOB
AKTUBHBIX 0MOJIOrHYecKUuX hopMm

N. H. Cepos

bazoevie npunuunbsl CO30aHUA

27100a1bHBIX CUNEPKOMNJIEKCHbIX cucmem

Cankr-IlerepOypr
2001






AIRES
New Medical Technologies Foundation. BIP International Association Research Center.
www.aires.spb.ru

HN. H. CepoB

ba3zogvie npunuunbl CO30aHUA

2100a/1bHbIX CUNEPKOMNIIEKCHBIX cucmem

IIpencraBisieTcss BaXXKHBIM OTBETUTH HA BOIPOC O CPABHEHUM C TOUKU 3peHus BIP u3BecTHBIX
TEOpUN TPOUCXOXKIACHUS W TOCIENYIOIIer 3BOMIOIMK BCeleHHOW — HMIealuCTHUYeCcKO, «B Havaje
0610 CII0BOY», M MaTEPUAIMCTUIECKOH — TEOPHU «OOJIBIIOTO B3PHIBAY.

IIpexne, yeM MpoaHATIU3UPOBATh JaHHBIN BOMPOC IO CYIIECTBY, CIEAYET YTOYHHUTH, YTO MOJ
abOpesuarypoii BIP (OmomHdopmannoHHOe NpPOrpaMMHpPOBAaHUE) TOAPA3yMEBACTCS METOJHUKA
PE30HAHCHO-CTPYKTYPHON KOPPEKIMH, UMEIOIIasi HEOCPEICTBEHHOE OTHOLICHHUE K OMOIOTHYECKOMY
opranmsmy. Mexay TeM, HCCIEAOoBaTh IOCTAaBICHHBIH BOMPOC HEOOXOOUMO C  IMO3MLIUHU
YHuBepcanbHON TEOPHH INPOCTPAHCTBA, a 3TO YK€ WHAs KaTErOpHWs, PaccMaTpUBAIONIas NMEHHO
¢u3nUecKue acmeKTbl, OJHAKO Te TMOHATHS, KOTOpble, Kak MpaBuio, accouuupytorcs c BIP,
0€3yCIIOBHO U OPTaHUYHO BXOJAT B JAHHYIO KOHLEIIIHIO.

T.o., Bompoc cam 1o cebe AOCTaTOYHO IIMPOK, HO CYTh €0 COCTOMT B TOM, YTO BCEBO3MOXKHBIC
(hopMBI M METOJIBI U3yYEHHsI KaKOTr0-JIM00 Mpolecca - 3TO BCETO JIMIIb Pa3sHble BEKTOPA TECTUPOBAHUS
WM aHaJu3a OHOM M TOM e KOHCTPYKUUH. [[03TOMy B OCMBICIEHNH JaHHOM, TI00aTBHOM IO CBOUM
MacmrabaM, TeMBl B O0OOMX CIy4asx eCTh KaK CBOHM JIOCTKCHHS, yCIEXH, TaK W, HECOMHEHHO,
BBICOKHI CYyOBEKTHBHM3M, B IEPBYIO OUEpeb CBSI3aHHBIA C TEM, KaKHe METOJOJIOTHUS, TEXHOJIOTUS U
aNTOPUTM aHaju3a ObUIM IMOJIOKEHBI B OCHOBY PAacCMOTPEHHsS KOHKPETHOTO Tpoliecca WiIu B 0a3y

CO31aHHuA HpOI/I3BOJ'H>HOI>’I TeOpeTI/I‘lCCKOﬁ KOHICTIITHH.

W TyT CKpBIT OuYeHb BaXXHBIA (akTOp - JIOOOW TEXHOJOTHYECKHH AacleKT TaK WM WHade
npoenupyet cedsi Ha (opMy KOHEUHOTO pe3yibTaTa, KOTOPBIi, B KOHIIE KOHIIOB, BCETAa HeceT B cee
OTIIEYaTOK METOJUKH, UCTIOIB30BAHHOM IJIsl €T0 MOJdy4YeHHs. JDT0 akcuoMa. HyXKHO MOAYepKHYTh, 4TO
Bce 0€3 WCKJIIOUEHHS HTOTOBBIE MOJENH (TEXHHUYECKHE, Kakas yrogHo (Guiocopuss WM TEOPHs)
HEM30eXKHO COoep)KaT B cebe «ciem» aaropuTMa, JIeXKaIlero B OCHOBE (pOPMHUPOBAHUS MPOU3BOAHOM
KOHIETIIHH.

T.e., HEKHE «OTIIPAaBHBIC» TOYKH BCETr/ia OYAyT SBISATHCS TPOSBISIOIUME ceOst 3BeHbsiMH. Kak
U3BECTHO, JIt00as cXeMa B3aWMOACHUCTBHSA HPEACTaBIseT COOOH MHOTOYPOBHEBYIO (DpaKTalibHYIO
KOHCTPYKIMIO MTPOU3BOJIBLHOTO THTIA, & caM MPHHLIUN (QpaKkTain3aluy SBISCTCS OCHOBOIIOJIAralonM
QITOPUTMOM TIOCTPOEHHSI PA3JIMYHBIX CTPYKTYPHBIX KOMIIO3MIMH Ha Oas3e 3BeHA, HM3HAYAIBHO
3aJI0)KCHHOTO B Iporpammy ()OpMUpPOBAaHHS MOJSIUPYEMOro Ipoliecca WIM aHauu3a, 0e3yCIOBHO

BBIPAKEHHOT'O U B (hopMe MosTyyaeMoro pe3yibraTa.



[TosTOMy, ecnu eAWHCTBEHHBIM MEXaHH3MOM, KOTOPBHIM BJAQJCET HA JaHHOM JTale Pa3BUTUA
Hay4Has MMapajnurMa, SBIseTcsl (PUKcaus Pa3HOCTH MOTEHIIHATOB HECKOIBKUX OOBEKTOB MIIM OJHOTO
U TOTO € 00BEKTa B Pa3Hble MEPUOJbI, MPOU3BOIUMAs a0CONIOTHO HEBAKHO KaKMM M3 MHOXKECTBA
Pa3IMYHBIX METOAOB, TO CYTh TaKOro IIpolecca TpeACTaBiIsieT co0Oi BCEro JWIb aHallu3
JTUHAMUYECKOTO HW3MEHEHHUS YpPOBHS MOJSAPU3ALUUA KOHKPETHOW cpeapl. MIMEHHO 3TOT MeXaHHW3M
TIOJIO’KEH B OCHOBY MaTEpHAIMCTHYECKON TeOpuH 00pazoBaHus BceneHHOM.

MOXHO yTBEpXKAaTh, YTO B TEOPHUU «OOJIBIIIOTO B3PhIBa» SIBHO BBIPAXKEHA OCCCHCTEMHOCTh, W
OCTaeTcsl HENMOHSATHBIM, KakuM o00pa3oM B pe3ysbTaTe IMpoliecca B3pHIBOOOPA3HOTO, a 3HAYMT,
CIIOHTAHHOTO W Xa0THYHOI'0, BO3MOXKHO IOJIyYUTh HEKUE (OPMBI CYNEPYCTOMYUBBIX CTPYKTYPHBIX
KOHCTPYKITHH, HHQOPMAaIMOHHAs HACHIIIEHHOCTh KOTOPBIX KpaifHe BbhIcoKa. K coxkajeHnto, BHATHBIX
OTBETOB Ha TaKOW BOIIPOC JaHHASI TEOPHS HE JIAET.

CymiecTByeT Apyroil BceM H3BECTHBHINM Te3nc: «B mHawame Owbuto CrioBo», T.e. M3HAYAIBHO
MOSIBUNIACh HEKas BUPTyaJbHAas MBICIb, TCHACHIMS WJIM TPOTPAMMHBIA  alrOpUTM, Jaliee
pa3BepHyBIIHHA ce0si B KOJOCCATBHYIO CTPOTO YIOPSIOYEHHYIO KOHCTPYKIHIO, HO B 3TOM CIydae
TaKXKe OTCYTCTBYET OOBSICHEHHUE, MMOYEMY MPOIIECC PEaM30BajlCs UMEHHO Tak, a HE MHA4Ye, U KaKoBa
ObLTa CMBICIIOBAsI MOTHBAITUS TaKOTO OECIIPENECHTHO TII00aTbHOTO AEHCTBUSI.

3aueM OBLTO HYKHO OCYIIECTBIISATH CTOJIb TPAHIUO3HBIA IPOCKT?

Hano ormMeTuTs, 9TO Ha 3TH BOMIPOCHI BO BCE BPEMEHA CYIIECTBOBAIH OY€Hb «yJauHBIe» IPOCTHIE
orBeThl: «Ha Bce Bomst boxbsaly, «Ilytu T'ocmoguu HeucmoBeaumsbl» W T.A. WX coBpeMeHHOE
3By4daHue: «Ha Bce BoJIs mpocTpaHcTBa U cpeaphy win «llyTn HagambCTBa HEUCITOBEAMMBD.

OkaspIBacTCsl, UTO TaKOM «IpPOCTOW» Ha MEPBBIM B3I BOIPOC HA CAMOM JIEJ€ COICPKUT
OTPOMHOE KOJIMYECTBO BCEBO3MOKHBIX HIOAHCOB, W IS TOTO, YTOOBI BCECTOPOHHE W OOBEKTUBHO
OTBETUTh HAa HEro, TIEPBOCTCIIEHHO HEOOXOJUMO OCBETHTh OCHOBOIIOJIATAIOIINE KPUTCPHUH
00pa30BaHUA TNIOOATEHBIX THIIEPKOMIUICKCHBIX CHCTEM.

B yem BeIpaxaroTcs 3THU NMPUHLUIIBI, MO3BOJSAIOMIKME BCeleHHON BEYHO CYIECTBOBAaTh B BHUJE
CyNepCTa0MIBHON OpraHu3aIiuu?

Kakue mporecchl BHYTpH AaHHOW CHUCTEMBI MOJACTHPYIOT TaKWE TMTAHTCKUE OOpa3oBaHU, Kak
lamakTuku, MetaranakTuku, 3BE3HBIE CHCTEMBI FITA PA3IMYIHOTO THIIA IUIAHETHI?

KakoBbl ycnoBus, TpeOyromuecs a1 BO3SHUKHOBEHHUS TaK Ha3bIBAEMOU aKTHBHOW MaTepuH, T.e.
BCEBO3MOIKHBIX OMOJIOTHIECKUX O0HEKTOB?

Kakumu oHM MOTYT OBITh M THE KPUTEPHH TOTO, YTO 3TH OOBEKTHI MMEIOT MMEHHO TaKYIO
KOHCTPYKI[HIO, OyIET JI OHA MHOH B IPYTOM MHUPE, ¥ KAKOB MEXaHU3M U3MEHEHUS! ()OPMBI U T.11.7

Hy u cawmplii r1aBHBINA, cakpaMeHTaIbHBIN BOIIPOC: @ YTO K€ MEPBHYHO B 00pPa30BaHWU aKTHBHOM
MaTepuH, MNpocTeiimue (GOpMbI WIXM YPE3BBIYANHO CIIOKHAS CXeMa B3aMMOJCWUCTBUH, KOTOpasd,
MOCTENEHHO pa3BOpaynBasCh, peajam3yeT ce0s B BHIAE HEKOH T'HIIEPKOMIUIEKCHOW CHCTEMBI

cymnepco3HaHus?



Ecan na Bce atH BOIIPOCHI YAACTCA MOJYYUTh a/ICKBATHBIC OTBETHI, TO Yy UCJIOBCUCCTBA, HAKOHEIL,
MTOSIBUTCS BO3MOXKHOCTh XOTS OBl TPUONM3HUTENBHO, B OOIIEM IUTaHE OCO3HATH CBOE MECTO B
OKpYXarllell cpele, MOHSB, YTO 3TO MPOCTPAHCTBO COOOW TMPEJACTABISIET M B YEM CMBICIH
CYIIIECTBOBaHUS M3BECTHOTO HAM BceM Onostorndeckoro Buaa Homo sapiens?

Tak 4eM ke BCce-TaKH ONPEACIAeTCS 00bEKTUBHOE PAa3BUTHE WM JeTpalaIus?

Kaxumu Bo0OIIE MOTYT OBITH peabHbIE MEPCIEKTUBBI SBOJIONNH JTIFO00H MUBHUIN3AINH, B TOM
YUCIIe Halen?

T.o., pazoOpaBmuce B 6a30BBIX MPUHITUIIAX CO3JAHUS TNIOOATHHBIX THIIEPKOMITIEKCHBIX CHCTEM,
9JIEMEHTAPHO MPOCTO MOKHO OYZET OTBETHTH Ha BONIPOC O Hajau4ynu B KocMoce Apyrux HUBUIIN3AIHMN.
Ecnu onu cymiecTByIoT, TO Io4eMy | T.11.7

Bazupysich Ha npuHIUNE (QPAKTATBHOCTH, a KaK W3BECTHO, JPEBHEE ONPECICHHE STOrO
(dhenomena rimacut: «5 ecmpb Ilepewiii u [locnemunii, Hauano u Koner, Ansha u OmMera», MOXKHO C
YBEPCHHOCTBHIO YTBEPKAAaTh, YTO €CJIM B HCKOM IMPOCTPAHCTBE, NPCACTABIIAIOICM T'HIICPKOMIIIICKCHY O
MOJIEJTh CBEPXCIIOKHOTO THIIA, CYIIECTBYET XOTS OBl OZJHA M3BECTHAS HAM IMBIITU3AIHS, TO TI0 3aKOHY
(bpaKkTaTBEHBIX MHOXKECTB, @ UMEHHO, CTPEMJICHHIO K MOJAO0OHI0 MaKpPO- U MUKPOCHCTEM — «OOJIBIIOE B
MajoM, Maijoe B OOJBIIOM», YHHBEPCAIHHOM JJs OOIIEr0 KOMITIEKCa «IIPOTPaMMHBIM»
obecrieueHHEM pPAa3BOpPOTa €IUHOTO JUIS BCEX CYO(OpPM THIEPIPOTOTHIIA pPEaIU3allii, B3aUMHOM
WHTETPAllMA OOMIECTPYKTYPHOM KOMIIO3HMIIMM C YYeTOM MEXKYPOBHEBOW HWEpapXuH, CO3Maromei
BO3MOXKHOCTB aJIEKBaTHOTO PaCHpe/IeNICHUs YHEPrOnH(OPMAIIIOHHONW HATPY3KH U T.II., aHAJIOTHIHOTO
THTIA TWBWIM3AIMN JOMKHO OBITh w300maHe. B TpoTuBHOM cioydae Oa3WCHBIH MPUHITATT
(bpaKTaTLHOCTH, U3HAYAIBHO 3AJI0KEHHBIA B IPOrPaMMHOM alropuTMe pa3Bopora BcenenHoi, Oyaet
Hapymarbcsa. T.0., TOBOPUTH O CilydalHOCTH 00pa3oBaHHMA Ha IUIaHeTe 3emuids (eHoMeHa IO
Ha3BaHHWEM «OHONOTHYECKasi JKU3Hb» CTAHOBHUTCS aOCypaHbIM. bBonee Toro, mcxoms W3 3aKOHOB
(hbpaxTamu3anum, COBEpPIIEHHO OOBEKTHBHO MOXKHO YTBEPXKAATh, YTO YPOBEHb PAa3BUTHS OTPOMHOTO
KOJMYECTBA  CYIIECTBYIOIUX B  OECKOHEYHOM MPOCTPAHCTBE UWBWIM3AIMNA, OPraHUYHO
BIIMCHIBAIOIINXCSA B CaM MPHUHINI (PPAKTATBHOTO pa3BopoTa BceneHHOH, JOMKeH TakKe OBITh BechMa
pasziuueH.

Jpyrumu cioBamu, TAe-TO B OECKOHEYHOM IPOCTPAHCTBE U BPEMEHH MPHUCYTCTBYET HEKas 30HA,
SIBIISTIONIASCS «HYJIEM» B CUCTEME KOOPJIMHAT pa3BOpoTa ToW MeTrarainakTHKK, KOTOPOH MPUHAIIE)KUT
ConHedHass cucrtema, T.€., MO3BOJMM TMPEANOIOXKNTh, 9TO B 0e30pexkHoM Kocmoce BO3MOXKHO
3aIKCHpPOBATh «HaYalo» pa3BopoTa BceenenHoil. EcrecTBeHHO, YTO MiepapXxusl MPOCTPAHCTBA BOKPYT
3TOU TOYKH 6YIIGT HUMCTHb CTPOIr0 BBIPAXXCHHYIO IIKaJly, T.C., YEM OamKe K HaHHOﬁ TOYKEC, TCM BBIIIC
rH(OPMAIIMOHHAS TUIOTHOCTh Pa3BEPHYTHIX CTPYKTYPHBIX XapaKTEPHCTHUK CPelbl, COOTBETCTBEHHO,
YeM Jajbliie K mnepudepur, ecid BOOOIIe MOXXHO T'OBOPUTh O €€ HAJIMYUM B OE3rpaHUYHOM
(hpaKTaTEFHOM MHOXECTBE, TEM 0O0JIee ITH IMO3UIUH OYIyT Pa3MBITHL.

Takum 00pa3oMm, OKa3bIBaeTCH, YTO B MPOCTPAHCTBE MeTaralakKTMKU HUMEIOTCS HEKUE 30HBI,

YPOBHH, HOAYPOBHHM U T.IL., MPENCTaBIsIomUe co0oi 3aMKHYThle B (opMme chepbl MOBEPXHOCTH



BTOPOTO TOpPSJKA, SBISIIOIIMECS CIOXKHEHIeH wWHTepdepeHeld Macchl BOJHOBBIX IOTOKOB,
HUMCIOLMX 3JIEKTPOMArHUTHYIO NPHUPOLY, T.€. 00pa30BaHUs, ONPEHEISIOIINEe CErMEHTHI, 110 CBOUM
Ka4yeCTBEHHBIM XapaKTEPHCTHKAaM OTJIMYaoIIuecs ApYyr oT jpyra. bojee Toro, kak Obl aKTUBHO H
OBICTPO HH pa3BopauuBasiach BceseHHas, Bce paBHO CyLIECTBYET HEKasl BHYTPUCTPYKTYpHasl STarHas
UKINYHOCTh, KOTOPYIO MOXHO YCIOBHO Ha3BaThb BpeMeHeM. JlpyrumMm cioBaMH, Kaxkaas
MpeapIAyINasl 30Ha IMOSIBIISICTCS paHee IMOCIeOyIoUmed U CIyXuT ee 0a3oBod ocHOBOH. Mcxons u3
TeOpur (pakTaIbHBIX MHOXECTB, JIOTHYHO YTBEpXKIaTh, UYTO OECCHOPHO CYIIECTBYIOT 30HBI
IIPOCTPAHCTBA, BO3HHUKIINE ropazfno pasblie COJIHEYHOM CHCTEMBI, 1€ HAaBEPHSIKA IOJDKHBI ObUIH
00pa3oBaTbCsl BBICOKOPA3BUTHIE LUBHIM3AMM, T.€. OWONOrHMYecKas KH3Hb, CIIOCOOHAas K
BbICOKO3((EKTUBHOM caMOPETYJISILNY, U KaK CIEICTBUE, YPOBEHb Pa3BUTHUS TAKUX OOLIHOCTEH MOXKET
HEU3MEPHUMO OTJINYATHCS OT HAIero.

B pesynbrare mosBuseTcs NpeNCTaBICHUE O TOM, YTO IOCJIEAOBATEIbHBIM Pa3BOPOT AAHHOIO
(pakTanbHOrO MHOXXECTBa O]l Ha3BaHWEeM BceneHHas MPOBOLUPYET MOCTEIIEHHOE pPaclIMpeHUE
IIEHTPAIBHOTO SIpa 0 OTHOIIEHUIO0 K COOCTBEHHOH mepudepnn, a arodas IUBHIN3AINI Wik GopMa
AKTHUBHOTO CO3HaHMsI, CIIOCOOHAS K BHICOKOKAYECTBEHHOMY BOCHPHSTHIO, aHANU3Y U HCIOJIH30BAHHUIO
HHGOPMAILMOHHBIX KaTEropuil MIMPOKOro HNpoduilst, MO3TAnHO HaOMpaeT ONpeleNICHHbIH MOTEeHIHAI.
Takum 00pa3oM, KayecTBO €€ CyLIECTBOBaHUs, T.€. YPOBEHb CTAOMJILHOCTH B MPOM3BOJBLHO B3SITHIX
YCIIOBUSIX OKPY’KaIOILETro IPOCTPAHCTBA JODKEH ITOCTOSHHO YBEIMYUBATHCS.

W3 storo cnenyer, 4To KOIMYECTBO LIMBUIM3ALMHA KpaliHE BBICOKOTO ypOBHS B MeTaranakTuke
JIOCTATOYHO BEIHKO, IPYTO€ JIENI0, 9TO CXeMa WX B3aWMOOTHOIICHUH MOXKET OBITH COBEPIIEHHO MHOM,
HEXKEJIM KPUTEPUH, HCIIOBEAYEMbIE MPUMUTHBHBIMU OOIIHOCTSAMH, HAXOAAMIMMHUCS WM HA HAYaJIbHOM
sTarnie COOCTBEHHOTO pa3BUTHSA WJIM B CTaAuM TIIyOOKOW Jerpajalyvi W YIajka, B KOTOPOM, B
Y4acTHOCTH, IpeObIBaeT 3eMHas IUBUIIN3ALIHA.

[Touemy nunet peus 00 ymaake u AeTrpagauu?

Hmeercsi MHOXECTBO O4YEHb CEphE3HON MH(POPMAINH, TO3BOJISIONICH cAeNaTh BEIBOJ O TOM, YTO
THICAYENIETHS Ha3al ypPOBEHb B3AUMOOTHOIICHNH MEXY KUBYIIUMH HA HAIIEH TUTaHETe JIOJbMH OBII
ropasio BhIIIE HBIHEIIHETO.

B manHOM cityyae MOKHO MPUBECTH BCETO JIUIIH OAWMH IIPUMEpP, a UMEHHO HaxoAKy B 1995 rony B
paitone peku Iledepa, B mumxax JOOBIYM 30J10Ta OCTATKOB OYEHb MOIIHOW TEXHUYECKOH CHCTEMBI.
st gero oHa ObUTa TpejHA3HAUCHA — MOKa «0e3 KOMMEHTapHEB», HO CYTh 3aKIIFOYaeTCS B TOM, YTO
HalijeHHbIe (parMeHThl KOHCTPYKIMH — pa3IuyYHble COHpald U3 BonbdpamMa u MonUOIcHa,
rpadUTOBBIE CTEPKHU U T.I1., U3TOTOBIICHBI U3 MaTepHaloB YUCTOTOM nopsiaka 99,99%. KomudectBo
9THX 3JIEMEHTOB Jaj0 BO3MOXKHOCTH OIPEIEIHTh, YTO OUaMeTp oObekTa mpeBbiman 40 MeTpos,
BO3pacT JaHHOTO TEHEpaTopa, a CyAs MO OCTaHKaM 3TO Obll MMEHHO Te€HEepaTop, CIICIHAaIHCTHI,
ONMpasch Ha TPAAUIMOHHBIE Hay4HbIC MPEACTaBICHUS, OAaTUPYIOT okojo 450-500 Teicsiu Iner,

IMO3TOMY OH HHUKAaK HE MOXKET OTHOCHUTLCH K TeKymeﬁ OUBHJIM3AllUH.



Hanee, ecay BCIIOMHHMTH ONMCAaHUS KaTakIM3MOB YK€ MPOM3OLIEANINX M TEX, KOTOphIE eIle
MIPEJICKA3bIBAIOTCS APEBHUMM HMCTOYHUKAMH, a TakKe Maccy ApPYroil 4pe3BbIYaiiHO HHTEPECHOHN
uHQOpMaIMKM, Ha KOTOPOH cefiuac HEe CTOMT OCTaHABIMBaThCA, TO MOXHO CJelaTh BechMa
HEyTeIIUTeIbHbIe BBIBOABI. W eciu croma nmpubaBUTh MAacCOBBIH POCT BCEBO3MOXHBIX NATOJIOTUH, B
MIPSIMOM CMBICIIE SIBIISIFOINMXCS Ierpaganueii Ouonornueckoro Buaa Homo sapiens, TO J€TKO TOHSTH,
Ha KaKOM ITyTH HaXOOUTCA 9EII0BEYECTBO.

Urak, BO3Bpammasch K NOCTABICHHOMY B Haudalle BOIPOCY, MOXKHO YTBEPKIaTh 00 00BEKTHBHOM
CYLIECTBOBAaHMM HEKMX IPUHLIUIIOB, JISKAIINX B OCHOBE 00pa3oBaHus BeeneHHoi.

N3BecTHO, YTO TpU TOUKHM, HE TPUHAMJIEKAUIUE OJHOW MPSAMON, OMNPENENSAIOT IUIOCKOCTD,
[I03TOMY U OCHOBOIIOJIATAIOIINX IIPUHIHIIOB JOJDKHO OBITH XOTs OBl TpH. TakuM 00pa3oM, H3HAYAIBHO
HEOOXOIUMO BBIICHUTH, KAKHE UMEHHO TPH OCHOBHBIC TIO3UIIUH JOJDKHBI JI€XKaTh B OCHOBE CO3IaHUS
IJI00ANIBHBIX THIEPKOMIUICKCHBIX CYIIEPCHCTEM, MMEIOIIMX YPEe3BbIYaiHO BBICOKYIO CTAOMIBHOCTH
COOCTBEHHBIX POCTPaHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHUK.

JlpeBHUE HCTOYHUKHU YTBEPKAAIOT, 4TO «MHp IMOKOUTCS HA TPEX CIOHAX», MEPBBII U3 KOTOPBIX,
KaK HaM y)Ke M3BECTHO, 3TO MPUHIHMII (ppakTaipHOro noxodus, rnacsammii: «Yem menbine Touka, TeM
Oombmas Beenennas ckpeiBaercs B Heiby.

[MoaTBepkaeHMEM CIYXKHT TO OOCTOSATENBCTBO, YTO BCs 0€3 HMCKIIIOUEHHS MaTepHsl Co3[aHa
HMEHHO II0 3TOMY JITOPUTMY, T.€., CYLIECTBYeT 0a30Basi KpUCTaIMUecKas peleTka. Jlanee u3 storo
CTPYKTYPHOTO MPOTOTHNA 00pa3yIOTCs Lejble KOMIUIEKCH, U BO BCEX HHUX MPOCIICKHBAETCS CHIBHO
BBIp@XCHHAS TEHACHINS K YIOPSIAOYEHHOCTH IO THITY TIEPBUYHOTO 3B€HA. B COOTBETCTBHM C ITHM Ke
NPUHIIMIIOM BO3HHKAET U3BECTHAS HaM OHosiornueckasi popma, Korjaa CyHIeCTBYIOIMNA TeHEeTUYEeCKUi
MIPOTOTHIT PA3BOPAYMBACTCA IO OIpeaereHHoMY anroputMmy. OKasbIBaeTcs, YTO KaXKI0€ 3BEHO
MOJYYEHHOTO THTaHTCKOro 00BeKTa, cocTosimero u3 Oonee, yem 600 Mupa. eanHHI, MOZOOHBIX
NepBUYHON, HeceT B cebe 0a3oByr0 MaTpuily, KoTopas, Oyaydd aKTHBHPOBAHHOW, MOKET BHOBb
CO3/1aTh aHAJIOTUYHBIA OPTaHU3M.

Ho pa3BopoT CTpyKTYypHOH OCHOBBI, T.e. M3HAYaJbHOH WPOTrpaMMHON 0a3zbl JIOO0TO
(paKkTaIbHOIO MHOXXECTBA, B HOBBI OOBEKT M3-3a HaOErarouX MOTPEIIHOCTEH MOXET IO CBOEMY
Ka4eCTBY CEPbE3HO OTIMYATHCS OT COOCTBEHHOTO MPOTOTHIIA, B MIEPBYIO OYEpedb 110 BOSMOXKHOCTIM
BBDKMBAHUS B cpelie 0OUTaHuUs, HAPSAMYIO 3aBUCSIIUX OT OOLIeH BHYTPUCTPYKTYPHOM CTaOMIN3aLNH.

Wraxk, mepBblii MPUHLUT CO3aHHS THTIEPKOMIUIEKCHBIX CHCTEM - 3TO (hpaKTaTu3aIusl.

[TompiTaeMcst BBISICHUTB, KAKMM JOJIKEH ObITh BTOPOl IPUHLIMIL

- Bo3MOkHO, CTaOMIBLHOCTH?

Her, crabuibHOCTh — pe3yibTaT, K KOTOPOMY HEOOXOIMMO CTPEMHTBHCS. DTO MPHUMEPHO TO Ke
camoe, eciu ckazarh: «Mcrnenutech!» A Ha ecrecTBeHHBIH Bompoc: «Kak?», orBetuTh: «CTaHbTe
crabunbpHbIME!» Bl pe3onHo cripocure: «Kakum o6pazom? Uto 310 Takoe?»

- Torma, MmoxeT OBITH, CHMMETPHSI?



[MpuHIMI cUMMeETpHUH 3aJI0KEH WM HE 3aJI0KEH B W3HAYAIBHBIA alrOpuTM (pakTalu3alid, U
3leCh YK€ BCE 3aBHUCHUT OT TOTro, KakoBa Oblia 0a3oBas yCTaHOBKA, T.€., HACKOJBKO INPAaBUJIBHO B
HCXOJHOM MOJyJie, B NpOrpaMMe pPa3BopoTa, T.e. (pakTaILHOH TeHEepalud 3TOr0 MOJIYJs, ObLTH
YCTAQHOBJICHBl IIO3MLIMH, TO3BOJISIIOIIME CUCTeME OBbITh ypaBHOBEIICHHOM. B  pesynbrate,
(dpakTanuzanys - BaXXHEHIINH IEpBUYHBIN 0a30BBIN penep.

- HukaunaHOCTH?

Her, uukinmu4HOCTE eCTh (hopMa peanu3arium.

- Moxet ObITh, IPUHLUI CIMHOPHOCTH B BUAE JIEBOCTOPOHHETO U IPABOCTOPOHHETO pa3BopoTa?

CrenyeTr OTMETHUTD, YTO BCE BBILICOOO3HAUEHHBIE KATETOPUH O€3YCIOBHO UTPAIOT BayKHYIO POJIb B
KHU3HEO00ECIIEUEHUH CYIIEPCUCTEM UPOKOr0 MPOQUIIs, HO €CIH Pa3sroBOp MIAET O MHOTOMEPHOCTH, TO
HEJb3s1 TOBOPUTH: MPABO - JIEBO, BEPX - HU3 — ITO YCIOBHOCTH, MOJAEIHPYEMBIE B MPUBBIYHOM IS
YeJIOBEKa IUIOCKOCTHOM MHPE M MCXOISIINE U3 TOTO, KaK OH IPHUBBIK BOCIIPMHUMATh COOCTBEHHOE
«S1». OHaKo M3BECTHO, YTO CIIETBIE OT POXKICHUS JIIOAN OILYIIAIOT ce0sl, CBOE «s1» MM CO3HAHHE T10
TOIIOJIOTHH CBOETO OpPraHM3Ma HMHade, 4eM JIOAH 3pA4YHhe, YTBEpXKAasd, YTO CO3HaHHWE HAaXOOUTCA B
obmacTu comHeyHoro cruieteHust! XoTd mMoJaBisiioniee OONBUIMHCTBO CYMTAeT, 4YTO CO3HAHUE
HaXOIUTCA B TOJIOBE, MEXKIYy TEM 3TO YHCTO CyOBEKTHBHOE BOCIIPUATHE, BBI3BAaHHOE TeM, 4TO 90%
BOCIIPHHUMAEMOH YeIOBEKOM HH(OpMaIMK MPOXOAUT Yepe3 BU3YAIbHBIH M ayAHalbHBIA KaHAIbI,
IIpaBaa, CYLIECTBYET elle M OOBEKTHBHAs NPUYMHA - HAJIW4YME IPAaBUTALMOHHON COCTaBIIIOLIEH,
OJTHOM M3 TpeX MEepPBUYHBIX KOOPAMHATHBIX OCEH, IMO3BOJISAIOUINX Pa3BEPHYThCS JMHEHHBIM CHCTEMAM
OpHEHTAIINY ¥ aHAJIH3a.

[ToaTomy, paccyxnas O MPOCTPAaHCTBE, B KOTOPOM HET Bepxa WM HM3a, NIPaBoO, JIEBO, BUEpa,
CEeTO/IHSA, 3aBTpPa, - a BCE €IUHO, T.6. 0 MHOTOMEPHOCTH, MBI BBIHY)K/IEHBI TOBOPUTH O HEKHX (hopMax
CyOBEKTUBHOH YCIIOBHOCTH, KOTOPBIE B JallbHEHIIIEM MOXKHO PacCMaTpUBaTh Kak 4yacTHBIN ciaydaid. Ho
BHavaje HYXHO 3a(uKCHpoBaTh (OPMYIHUPOBKY «UHCTOTO» BHAA, T.6. HEKOE «aOCOIIOTHOE»
MIPOCTPAHCTBO U CXEMY NIEPBUYHOrO MPOTOTHUIIA PEATH3ALINN.

[ToneiTaemcss  BooOpa3uth cebs  mpexacraBurenssMu  CymeprUBUIN3allAA, KOTOPHIM  TIO
OTIpeNeNCHHBIM MPUYMHAM TpeOyeTcsl co31aTh BceleHHyIo JOKanbHOrO THMA. YCIOBHO JAOIYCTHM,
YTO €CTh HaAJeXallue JUII D3TOTO TEXHOJOTHYECKHE BO3MOXKHOCTH, HWMEETCS Cepbe3Heumas
MOTHBAIMA M HaM CIIeyeT BBUICHATH, KaKHE K€ MPUHLMIBI JOJDKHBI JeXaTh B 0a30BOH OCHOBE
THIIEPIIPOTOTHIIA MOJCTHPYEMOTO MPOCTPAHCTBA, YJIOBICTBOPSIONIEIO HEOOXOJAMMBIM TPEOOBAHUSIM
yHUBepcanbHON BeuHnoctu.

KaxoBsl a1 kputepun?

B nepByto ouepens MaKCUMaJIBHO BO3MOXHAsl CTAOMIBHOCTD, & 3TO 3HAYMT, YTO CUCTEMA JOJDKHA
UMETh MHHUMAJIbHYIO TEHACHIMIO K CIOHTAHHOW MPOBOKAIMH KaKUX-TH00 BHYTPEHHUX JHCCOHAHCOB,
T.€. €€ CTPYKTypHas OCHOBa JOJDKHA OBITh a0CONIOTHO KomiuieMeHTapHoH. T. 0., OTcyTcTBHE
ME)XCHCTEMHBIX NMPOTUBOPEUHH B JIFOOOH cXeMe B3aWMOJIEHCTBHI U €CTh BTOPOIl 0a30BBIM MPHUHLIUII,

KOTOPBI MOKET OBITh BbIpa)ke€H B MOAU(PHULIUPOBaHHON Teopeme Pepma, onpeAessonen, 4To cymma
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BCEX B3aMMOCBSI3EH B JIIOOOH yCTOMYHMBOM CHCTEME JIOJKHA CTPEMHUTHCS K HyI0. IMEHHO mosTOMY B
MIPOJIBMXKEHUH K a0COIOTHOMY PaBHOBECHIO M 3aKITFOYAETCS IBOJIOIUS JIFOOOH OOIIHOCTH.

T.o., ueM MeHbIIIe BHYTPEHHUX JHCCOHAHCOB, TeM OoJiee CTa0MIbHAa KOHCTPYKIUS. B pesynbrare
MOJKHO CJIeNaTh BBIBOM, YTO Bce (OPMBI HEKOHCTPYKTHBHOTO TPOSBICHUS (PYHKIMOHAIHHBIX
BO3MOKHOCTEH YEJIOBEYECKOTO OpraHu3Ma SBISAIOTCS BBIPAKEHHEM CHCTEMHBIX INPOTHBOPEUHIA
0m0(hOpMBI, T.€. TTOTEPH CHHXPOHU3AIMN U aIEKBATHOTO MPOTEKAHUS BHYTPUCTPYKTYPHBIX OOMEHHBIX
peaKuum.

[TorTOMy Takas mepBOCTENEHHas AJIA CYLICCTBOBAHMS Ka)JOW CIOXKHOM CHCTEMBI TEHACHLIHS,
KaK CTpeMJICHHE K MaKCHMaJbHOMY CHM)KEHHIO THCCOHAHCOB JIIOOOTO poja, M ONpenesseT BTOPOH
BOKHEUIMI  0a30BBIM  NPHWHIMWI, JIGKAIMMA B  OCHOBE CYINECTBOBAHUSA  CBEPXCIIOMKHBIX
TUIIEPKOMILIEKCHBIX 00BEKTOB. [101HOE OTCYTCTBHE IUcOaaHca, MaKCUMalIbHAS CHHXPOHU3AIIHS BCEX
0e3 HCKIIOUEHHUs IPOIeCCOB, aOCOMIOTHAS KOMIIEMEHTApPHOCTH OOMEHHBIX pEakIni, a Takke
MEXaHU3M PEAM3alUN dTUX BAKHEHUIUX KPUTEPUEB KAaK HEKUH TEXHOJIOTMYECKHI KOMIUIEKC OyayT
oTpaxkaTh ce0si Ha Bcex 0e3 HWCKIIOYEeHHS MPOMEXKYTOYHBIX, JTANHBIX pPE3yJbTaTaX CO3/IaHUS H
pa3Butusi cuctembl. HeTpyaHO moramarthcsi, YTO JOOBIE NUPEKTHBHO BHECEHHBIC MPOTUBOpPEYHS B
IporpaMMHOe OOecTiedeHHe JSTOr0 AIrOPHUTMa CaMbIM CEepPhe3HBIM O0pa3oM HapymaT 0a30BYIO
OPHUEHTAIINIO CTA0WILHOCTH Opranu3Ma. MiMeHHo mo3ToMy «OCKBEpPHSET HE TO, YTO IMOMAgacT BHYTPb
BMECTE C ITUUIEH, a TO, YTO POKIAECTCS B CEPALE BALLIEM).

T.o., BTOpOW NPUHIMI CYIICCTBOBAHUS THIIEPKOMILICKCHBIX OOBEKTOB TJACHT: CyMMapHas
WHTETpaHsi CHCTEMHBIX B3aMMOCBS3€H [OJDKHA CTPEMHUTBCS K HYIIO, B pe3yJbTare dYero
B3aUMOZEHCTBHE BCeX 0€3 HCKIIOYEHHS MPOLECCOB 0053aHO OBITH CTPOrO KOMIUIEMEHTApHBIM, a
HaOeraiommpe  MOTPEIIHOCTH  aBTOMaTwdeckn  auddepeHImpoBaTbcs  MOM  BO3ACHCTBHEM
COOTBETCTBYIOLIUX TEHACHIIMI CaMOpEryJAlUY, BIOXEHHBIX H3HAYAJIBHO B MPOTpaMMy pealu3aliu
TUTIEPIIPOTOTHIIA.

Takum 00pa3oM, HUCXOAS W3 ATHX IO3UIUH, MOSBISACTCS BO3MOXKHOCTH COIOCTABHTH YHCTO
(dmudeckre (HOPMYTUPOBKH C W3BECTHBIMH (QWIOCOPCKUMH TE3UCAMHU - MOHATHSIMH MOpPAIH,
JlyXOBHOCTH, KapMbl, I'peXa W HM3BECTHBIMHM ACIEKTaMH COBPEMEHHOH IICHXOTEpanuu - KOH(]IUKT,
BHYTpPEHHHE MPOOJIIEMBI U T.I. B pe3yiprare, KaXXIplid yK€ CaMOCTOSATEIIEHO MOXKET MPOBECTH MAacCy
napajuielieid ¥, B YaCTHOCTH, IONBITAThCS TOHATH, MouyeMy OuOnelickoe mnpenocrepexenue: «He
XOIWTE HE COOpaHWs HEYECCTHBHIX!» - KpailHe BaKHO I CUCTEMBI, HaXOMSIICHCS B Tpoliecce
3JEMEHTAPHOTO Pa3BUTUS WM B COCTOSIHUHU, KOIZla YPOBEHb BHYTPUCTPYKTYPHBIX IPOTHUBOPEUUM
JIOCTATOYHO BBICOK.

Teneps BO3HHMKAET CIEAYIOUINI BOMPOC: KAKKM JOJDKEH OBITH MEPBHI YPOBEHb CTAOWMIBHOCTH
J000# CIOXKHON CHUCTEMBI, T.€., CKOJIBKO IMPOIIEHTOB MPOUCXOAAIINX B HEM MPOIECCOB MOKHBI OBITh
MaKCHUMAaJIbHO YPaBHOBELICHBI?

Hcxons u3 u3BecTHOM Mpou3BOAHON (HOPMBI 0a30BOM MATPHUIIEI POCTPAHCTBA, TEOPUH «30JI0TOTO

CCUCHUA», MOXKHO OTBCTUTB, 4YTO 3TO 61,8%. HHTepCCHO OTMCTUTDH, YTO HNPOLICHT S3PUTPOLUTOB



npaBWIbHOH (OpPMBI B KpPOBHM UYEJIOBEKa COCTABISIET HMMEHHO JTO 3Ha4deHWe. Eciam JaHHOTO
MIPOILIEHTHOTO COOTBETCTBHUS HET, TO TMOSBIISIETCS TEHIEHIMS K CAaMOPa3pyIIEHUIO U THOEIH, IIpHUEM,
nposiBiisieMass o4eHb ObicTpo. T.o., Hammuue aaxe 61,8% KOMIUIEMEHTapHOCTH HJIHM aJIeKBAaTHOCTH
BHYTPUCTPYKTYPHBIX OOMEHHBIX IIPOILIECCOB OOECIeYrBaeT TIEPBBI YPOBEHb NPOCTEUIIeH
YCTOHYUBOCTH.

Hy, a 4ro ke Takoe CTOnpoIleHTHAS aIeKBATHOCTh BHYTPUCTPYKTYPHBIX pEaKIuii?

Herpynno noramatbess o (GOpMHpPOBaHMHM B 3TOM ciiyyae aOCOJIOTHOW cQa3upoBaHHOCTH,
CHUHXPOHHU3AIINU BCEX BCTPEYHO-OOMEHHBIX TIPOIIECCOB.

KakoBa cTaOMIBHOCTh TAKOH CUCTEMBI?

EcrectBenno, ona abcomoTHa. J[pyrumu cioBamu, ecim B 00meM (pakTaaIbHOM KOMILIEKCE
CYIIECTBYIOT OOBEKT, B PE3yJbTaTe COOTBETCTBYIOUIMX JCHCTBUN IMPHUBEICHHBIA K a0COIIOTHOMY
BHYTPUCTPYKTYPHOMY PaBHOBECHIO, TO CpPe/la, B KOTOPOW OH HAXOTUTCH, SBISSCH €€ HEOThEMIIEMOH
4acTbl0, HE MOXKET OoJiee TPOSBIATH cebsl «HEKOHCTPYKTHBHO» MO OTHOILICHMIO K Hemy. T.e., Takas
cyodopma THHEpKOMIUIEKCa HE MOXET OBITh JeGopMHUpPOBaHA CO CTOPOHBI OKpPYKAIOIIETO
MIPOCTPAHCTBA.

Bxoxnenne B CymepkadeCTBEHHOE COCTOSHHE, KOTOPOE MOXET YCIOBHO XapaKTepHU30BaThCA
«abCoJIIOTHOM TapMOHHMEH» BHYTPHUCTPYKTYPHBIX MpPOLIECCOB, AelaeT OOBEKT, MOOWBIIMICS CTOIb
BBICOKOTO Pe3yJIbTaTa, COBEPIICHHO yYPAaBHOBEIIEHHBIM W C MO3UIMH CpeAbl OOWTaHMS BBECTH €TO B
COCTOSIHHME JE3MHTErPallii HEBO3MOKHO.

Urak, mosiBiisieTcss BO3MOXKHOCTh OTBETHTH Ha BOIPOC: YTO K€ SBISICTCS CTBOJIOBOW (hopmoit
9BOJIIOIMY JIFO00H cCUCTEMBI?

Hcxonst M3 BBIIECKA3aHHOTO, MOXHO KOHCTATHPOBATh, YTO OCHOBHBIM BEKTOPOM 3BOIIOIHMU
1000 oOmHOCTH, sBISIOUIEHCS cyOQopmoii Oornee rIo0aIbHOW KOHCTPYKLHMH, OYAyT HMEHHO
a0CONIOTHAS CTPYKTYpHU3aIs U CHHXPOHU3AIHS BCeX 0€3 NCKITIOUeHHsI OOMEHHBIX MPOIECCOB, CHITHE
Kakux OBl TO HM OBUIO TEHOCHUMH K TMOJYYCHUIO HECAHKIMOHMPOBAHHBIX  MPOU3BOIHBIX,
norpemrHocTeil. Takoil mporecc 0OecrednT BBIXOJX B CYINEPCTaOMIBHOE COCTOSHHE OTHOCHUTEIIBHO
Jr00BIX BHEIIHUX TNPOSBICHUH, KOTOPBIE Ui TAKOTO O0BEKTa MOTYT OBITh «HEraTHBHBIMHU» TOJBKO
JIUIIB B PE3yJIbTaTe TOTO, YTO OKPY’KAIOIIas Cpeia OpraHn30BaHa MEHEee KOHCTPYKTUBHO, YEM OH CaM.

B cBoro ouepenp, eciiv MpOCTPaHCTBO OPraHMU30BaHO Ooyiee KAYECTBEHHO, YeM OOBEKT, TO OHO
MOJIEITUPYET TOJNBKO MMO3UTHBHBIC TEHACHIMH 110 OTHOIICHHUIO K HEMY.

T.0.,, B »dBomouMu JOO0H THUIEPKOMIUIEKCHOH CHUCTEMBI, OPraHUYHO HaXOMsIIercs
HETOCPEJICTBEHHO BO (DPAaKTaIbHOW KOHCTPYKIMH OoJiee rI00aIbHOTO THIIA, UMEFOTCS JIBa JTara.

[lepBriii - korma coOcTBeHHas oOpraHU3alysl JaHHOH CyO(popMBI MeHee KOHCTPYKTHBHA IO
OTHOLICHUIO K COCEJHUM OOBEKTaM W o0Imas ¢pakranbHas Gopma MpPOCTpaHCTBA B 3TOM CIIydae
MIPOSIBIISIET ce0s KaK AUPEKTHUBHO CTPYKTYPUPYIOIIAs WA OOIIEMOIeTMpPYIOoIiasi IporpaMMa pa3BUTHS

CUCTCEMBI.



W BTopoit sTam, ecam OOBEKT JOCTUTaeT COOTBETCTBHS C BHEIIHEH Cpenoi, TO ypPOBEHb
MPOTHUBOPEYNH MEXAYy HHMH CTaHOBUTCS paBeH HYIIO, W B peE3ylbTare IOCIEI0BaTEIEHO
c(hOPMUPOBAHHOI'O CTPEMIICHHUS K CHSATHIO, B IOCTYIHBIX JJI HETO MO3MUIIMSIX, KAKUX OBl TO HU OBLIO
JIUCCOHAHCOB COOCTBEHHOW MOJIENN, OH MEPEeXOUT HeKuil 6aprep, oOpeTast 6osiee KOHCTPYKTUBHYIO
(hopMy, CTAaHOBSCh TAPMOHU3ATOPOM U KOPPEKTOPOM OKPYKAKOIIEH CPEIbl.

Ecmm  crpykrypuzanusi cyObekTa HEaOCONIOTHA, TO BHEIIHEEe MPOCTPAHCTBO IMPOSBISET
MIPOTUBOIIOJIOKHBIC TCHIICHIIMH, T.K. €CTECTBEHHBIM OOpa3oM CTpeMHUTCs TU(GHEpeHIIUpOBaTh BCE
cOOCTBEHHBIE CyO(OPMBI IO CBOEMY «OOJIHKY U TIOJJOOHIO).

B cnydae, xorna kadecTtBo 6a30BOro MPOTOTHUIIA HACTOIBKO BBICOKO, YTO MO3BOJISET Pa3BEPHYTH
CBOIO CTPYKTYpHYIO (OpMY B BHIIE (PpaKTaAIbHON KOHCTPYKIIUH, TOCTPOSHHON 110 MPUHIIMITY ITOJHOM
KOMIUIEMEHTapHOCTH COOCTBEHHBIX BHYTPCHHHMX COCTAaBJISIONIMX B HEKOE OCCKOHEYHO OOJbINOE, B
HaIlleM ITOHNMaHWH, 00pa30BaHUe, TO MOXKHO CKa3aTh, YTO OPTaHU3AIMS 3TOI eIUHUIIBI JOKHA OBITh
aOCOJIOTHOI MO OTHOLIEHHIO KO BCEM OCTaNbHBIM CyOdopmaM M oObekraM. T.K. UMEHHO JaHHAas
TOYKa TPOSBISET cebst 0a3zoif, Hecymed mIporpaMMHOE oOecIiedcHHe MadbHEHIIero pas3BUTH, a
O0OBEKTHUBHAS SBOJIIONUS TOJJPa3yMEBACT TOJIBKO OJHO - CHITHE MPOTUBOPEYHI BCEBO3MOXKHOTO THUIIA
Ha 1I000M yPOBHE CBOEH OpraHU3aIii.

JIOCTUTHYB OIPENEICHHOT0 MPOMEXYTOUYHOTO 3Tarna, TaKOW OOBEKT HAYMHACT PEeAyIHpPOBATh
COOCTBEHHBIE TMPHUHLHUIBI B JOCTYIHYIO ISl HETO OKPYXAarollyio cpemy. T.0., IpOSBISIETCS HeKas
IUKIUYHOCTh, KOTJa IOCIEA0BATEIbHO MPOUCXOJUT HA0Op MOTEHIMana, ero Qukcanus u
penynHMpoBaHUE BO BHEIIHEE MPOCTPAHCTBO C OXBATOM HEKOETO CEKTOpa, 3aTeM - BHOBH HA0Op
WH(POPMAIIMOHHOTO TOTeHIMAajda B Oojee TiHoOaIbHOM TulaHe U (uUKcaluss HOBOW, Oojee
KOHCTPYKTHBHOU CXEMBI.

B nmanmHOM cmydae, S3TOT TIpoIlecC MOXKHO acCCOIMATHBHO TIPEACTABUTh Ha MpPHUMEpPE
KpUCTAUTM3AIMKA, KOTIa W3 TIEPCHACHINICHHOTO pacTBopa 00pasyloTcs KPUCTAUIBI, SBHO
OTIMYAIONINECS OT UCXOAHON CyOCTaHIUH.

[TogoOHBEIM 00pa3oM TIPOUCXOMUT TIOATANHBIM HAOOP HEOOXOAWMMOTO Uil  Pa3BHUTHA
“H()OPMAITMOHHOTO MTOTEHIMAIIA, PUYeM 3a(hUKCHPOBATh €r0 MOKHO TOJBKO B TOM CiydYae, €Clid OH
CTPYKTYPUPYETCS 110 MPUHITUITY OCHOBEI, SIBIISIONIEHCS 0a30BOM ISl TaHHON CHCTEMBI WIIA TAHHOTO
cerMeHTa. Eciay CTpyKTypH3anuu He HMPOMCXOJIUT WA aliTOPUTM €€ HE SBISETCS ONTUMAIIbHBIM, TO
Bcerga OyJeT CyliecTBOBaTh HEKash OapbepHas KOHCTAHTA, BBIINIC KOTOPOW HAOpaTh aKTHUBHBIM
MOTEHINANT OKAKETCSI HEBO3MOKHBIM.

T.0., Mbl IOCTENEHHO MOJONLINA K MOHUMAHUIO WJIA OCO3HAHUIO TPEThEH «TOUKHU», PETNIEPHON C
MO3UIMK Y HUBEPCAITBHOM TEOPUH MPOCTPAHCTBA.

BepHeMcst Ha «TIpeIIHy0» 3eMJII0 U BHUMATEIbHO PACCMOTPHUM JIIOOYI0 OMOJIOTHYECKYIO 0COOb.
Ona mpencraBisieT co0OM CIHOXKHBIA KOMIUIEKC, T.€. OpraHH3M, IMOCTPOSHHBIA, BO-TIEPBBIX, IO
OMNpe/ICTICHHOMY 0a30BOMY TIPUHIIUITY, BO-BTOPBIX, 4YeM OOJIbIIE BHYTPEHHHUX MPOTHBOPEUU B

JAaHHOM OpraHu3Me, TEM MCHBIIC €TO (1)I/ISI/IOJ'IOFI/I‘{CCKI/I€ BO3MOXXHOCTH U TCM GBICTpee oH rubHet. U



HAKOHEII, B-TPEThUX, B TAKOM OpraHU3Me JIECHCTBYET CTporas Uepapxusi OCJIKOBBIX KJIETOK OT CaMbIX
aMOP(HBIX ¥ MPOCTHIX JI0 YPE3BHIYANHO BOCTIPHUMYMBBIX W CIIOXKHBIX, TJ€ KOKAas U3 ITUX CIHHUI
BBIMOJIHSET CBOU 0CcOOble (pyHKumu. M camoe mpuMedarenbHOE, YTO OHM HE CMEIIMBAIOTCS APYT C
JPYyroM, TaK Kak CYIIECTBYeT IleNiasi CHUCTeMa «KOPJOHOB», (OPMHUPYIOIIUX pa3jeieHue Kak
(DyHKIIMOHANBHBIX PHUTMOB, TaK W BO3MOXXHOCTU (DU3HUOJIOTUYECKOTO TIPOSBICHUS Pa3InIHBIX
cyodopm.

Takum 00pa3oMm, TpeTudl NpUHIMI 00Pa30BaHUS TUINEPKOMIUICKCHBIX CHCTEM JIFOOOTO THUMA
MOXHO C(HOpPMYITHPOBATh KaK HAIMYKE I[EJOT0 MaKeTa Pa3iMYHbIX (HU3MYECKHX KOHCTAaHT. JIrobOas
(pakTampbHas KOHCTPYKIHS OTHOCHTEIbHO IEHTPAIBLHOW 30HBI MM 30H, KOTOPBIE CTaHOBATCS
[NEHTPaJbHBIMA HAa TOM WJIM HWHOM YpOHE, pa3jeiicHa HEKUMH OapbepHBIMH MeMOpaHaMH, CYTh
CYIIIECTBOBAaHUSI KOTOPBIX 3aKJIFOUACTCS B TOM, YTO KaXKAas M3 HHUX OIpPENeNsieT HEOOXOJAUMOCTb
nepeBoJia, TMepexojia WM CMEHbl  3aJIeHCTBOBAHHOTO HA TPEABIAYIIEM YPOBHE AITOPUTMa WU
CUTHaNa B JIpyryio Gopmy. B pesynbraTe, mpoxoja 4epe3 Takol «IIUTI03» BO3MOXKEH TOJILKO B ClIydae
M3MEHEHUS WM KOPPEKIUH TPUHIIUATIOB, JIKAIIUX B OCHOBE MPEBIAYIIETO JBHKCHUS, ICHCTBUS I

CyHI€CTBOBaHUA.

W »TOoT TmpHHINTI, TpEACTABISIOMNNA COOOW IOCIEeNOBAaTENbHYIO INKaldy B BHIE HHPAMHUIBI
0a30BBIX KOHCTAHT, OMPEAEISCT OYCHb BAXKHBIH, YUCTO (PUIOCOPCKUIT TE3HUC, YTO Pa3BUBAALCH, T.C.
CTPEMSCh K BBIXOIY M3 30HBI IPOTUBOPEUMN MPHU NOMOIIM KOHKPETHOW TEXHOJOIMH, METOIOJIOIMU
WY MPUHLNIA, BOBMOXKHO JOWTH TOJIBKO A0 ONPEAEIEHHOTO ypoBHs. /lanee ckoiap yrogHoO MOLIHOE
HarHETaHWE aKTHBHOTO TIOTEHITMasia ©0e3 CMEHBI 3aJeHCTBOBAHHOTO aJlTOPUTMAa WIH €ro
KOPPEKTHPYIOIIEH MOACPHU3ALMH He 00ECIIEYHT IEPEX0] B CIEAYIOUIYIO 30HY.

Ho »ToT peHOMEH M3BECTEH BCEM CO IIKOJIHHOW CKaMbHM KaK 3aKOH COXPAHCHHS MaTepud U
SHEPTrUM, BHIPAKCHHBIM B TOM, YTO KaXaas OapbepHas MemOpaHa TpeOyeT CMEHBI MOIYJIUPYEMOTO
AITOPUTMA, SIBIISACH, C OJHOW CTOPOHBI, MPOCTPAHCTBEHHO-BOTHOBBIM (DHIIETPOM, MPOITYCKAOIINM B
CBOIO 30HY TOJBKO HMMITYJIbCBl, COOTBETCTBYIOIINE CXEME OpPraHU3alldyd U CYIIECTBOBAHUS TaHHOM
KOHCTPYKITHH, & C IPYTOH - 3alTUTHOU 000JI0YKOH, OTpaHMINBAIOIICH OJIMH YPOBEHD OT JPYTOTO.

Orcrola MOXXKHO CZeNaTh Ha NEPBBIA B3TJS LUHUYHO-IAPaJOKCANbHBIA BBIBOA O 3aKOHE
CYIIECTBOBAHUS COIMAIBLHON OOIIHOCTH WIIU TPYIIT HAITMOHATBHBIX Aractop. Kak HU KOIIYHCTBEHHO
3TO OyJAeT 3BydYaTh JUII MAacChl TApa3UTUPYIONINX Ha HJeallaX JEMOKPATUU JEMaroroB U MOpPaJKCTOB,
TEM HE MCHee, MPUHINIHAIFHO Pa3InIHbIC TI0 YPOBHIO COOCTBEHHOTO PA3BUTHSI TPYIIITEI JIIOCH WITH
IMBWIM3AIIMA HE MOTYT CYIIECTBOBaTh KakK €IMHOE Iesioe. Mexay HUMH 00s3aTeNbHO JIOJIKHBI
HaxOJUThCS «Pa3/IeNIUTENN», MO3BOJISIONIME B3aUMOJEHCTBOBATh TOJIBKO TEM «HUMITYJIbCaM»», KOTOPbIE
YAOBIETBOPSIIOT BTOPOMY MPUHIUIY CYIIECTBOBAHMS TMIEPKOMIUICKCHBIX CHCTEM, TJacsIeMy, 4TO
3TH BCTPEUYHO-OOMEHHBIE MPOIECCHl HE MOJDKHBI BHOCUTH MPOTHBOPEUHI WM JUCCOHAHCOB B 30HY,
SIBIISTFONIYFOCSI OPTaHIMYHOW YaCThIO pean3aliii KOHKPETHOH OOIHOCTH.

T.0., IpUHIUIIBI JEMOKPATUM, KOTOPHIMU Ha JJAHHOM 3Tare PYKOBOACTBYETCSA MPOCBEIICHHAsS

EBpona, OKa3bIBAKOTCA KpaﬁHe ymep6HI>IMI/I. B YaCTHOCTHU, 3TO MPOABJIAICTCA B TOM, YTO B OJHOM H3
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[IEHTPOB MHPOBOW KyJIbTYpHl, [laprxe, - BBIpaKEHHOE 3aCHIIbE€ AarpecCHBHBIX MAapOKKaHIIEB; B
I'epmanym - OTPOMHOE KOJIMYECTBO BCEBO3MOXHBIX JIETATBHBIX U HEllEraJbHBIX SMUTPAHTOB, BEAYIINX
ce0s Upe3BbIYaiiHO BhI3bIBaOINE. TO ke camoe MOKHO cka3zath 0 CIIIA, rie umeer MECTo JOX0AIIast
JI0 TEHOIU/Ia XKeCcTKast KOHQPOHTAIM CO CTOPOHBI appo-aMepHUKaHCKOTO HACETIeHHS 110 OTHOIICHHIO K
Oenolt pace. Takue e HeraTHBHBIC TeHACHIMH HaOmogaroTcs B BennkoOpuTanuu, craBiieli onopoi
«BCEeMHPHOTO JDKUXaJa», W Ha Bced Teppuropun Poccum, He ToBOps yxke o curyanuu Ha CeBepHOM
Kagkasze.

CTaHOBHUTCSA TOHATHBIM, Kakyl IIOJIMTHKY HEOOXOAWMO TIPOBOJIUTH JJISI TOTO, YTOOBI
CyHI€CTBOBAHUC W PpPa3BUTUC Ka)KIIOI\/'I OT[ICJ'IBHOI\/'I HaHHOHaHLHOP'I rpynnbl WKW aHKJIaBa 6BI.IIO
anexBaTHBIM. COBEpIIEHHO OYEBHIHO, YTO MPOCTEHINas acCHMWIANHS HE MOXET IaThb HHUYEro
KOHCTPYKTUBHOI'O, MOTOMY 4YTO MPCACTABUTCIN MCHEC Pa3BUTBIX O6IHHOCTGI\/'I Ha4YUHAIOT CTPOUTH
CBOIO XKM3Hb Ha TPSAMOM Tapa3sUTHPOBAHHWH, BCAYECKH Hapyllas Ty CTPYKTYPHYIO KOMITO3HUIIHIO,
KOTOpasi C TAKUM TPYAOM KPOIIOTIMBO BBICTPauBaach 0ojiee pa3BUTON IIMBUIIM3ALUCH.

JleificTBUTENbHO, TPUMHUTHBHBIM JIMYHOCTSM JIETKO W TIPOCTO TIPOSIBIATH CeOST KECTKO
arpeccMBHO, 3TO CAMHCTBEHHO IOHITHAs Uil HUX QopMa B3aMMOJICHCTBHUIL, oOecneunBaromas
[OJTy4eHHe HEOOXOIWMBIX CpPEICTB K CYIIeCTBOBaHHWIO. JIpyrmx cmocobGoB OHHM HE 3HAIOT W,
€CTECTBEHHO, HaXO/ACh Ha OYE€Hb HU3KOM YPOBHE Pa3BUTHSA, HE XOTST 3HATh.

B T0 xe BpeMs miist HocUTeNel 0oJiee BRICOKOTO YPOBHS CO3HAHMSI BEICOKOPA3BUTOH OOITHOCTH,
MpOSIBJIATH Ce0sl aHaJOTMYHBIM 00pa3oM NPUHIMIIKAIBLHO HEBO3MOXKHO. B pesynbrare, OHHU
BBIHYXJICHBI TEPIECTh BCE TC KpaﬁHe HCTaTUBHBIC HeﬁCTBHH, KOTOPBIE IMPOU3BOJAT, PYKOBOJCTBYSCH
CyObEKTUBHBIMH MOPAIBbHBIMH TNPUHLOMINAMHM, SBISIONIMMUCS OCHOBOM HMX >KHU3HENESTEIbHOCTH,
NIPUMHUTHUBHBIC ocobu. BCTpe‘-IHO MOACIUPOBATE aIrp€CCUBHBIC OTBETHBIC HeﬁCTBHH, JaXE BCJICACTBUC
Ype3BBIYAHHBIX OOCTOSATENBCTB, AJSl Pa3BUTOrO YeJIOBEKa BechbMa CI0XHO. J100as BBICOKOpa3BHTas
[UBWIN3ALNS CTPYKTYPHPYET CBOIO Cpeny OOWTaHUS 1O COOCTBEHHOMY «OONHMKY M ITOJOOHION,
OHAKO, KaK M3BECTHO W3 HCTOPUH, PaHO WM TMO3AHO MAlOpa3BUTas IMOMyJSALMs, HE HMes
aJeKBaTHOTO JUISI OCO3HAaHUS OTBETHOTO WMITYyJIbCA, HAYMHAET BCSIYECKH pasjiaraTb OoJjee
JEMOKpaTHYHOE 00ILIeCTBO, IOCTEIIEHHO MPUBOAS €0 K THOEIH.

Honpo6yeM MMpe€ACTaBUTDh, YTO KaKasa-TO CYNCPUUBUIIN3ALUA BAPYT p€lInjia OCHACTIMBHUTL HAC
Y T03BOJIUTH BOMTH B CBOH HJCANBHBIN, HAa B3I YeloBeka, MUp. HeBakHO, ryie pacmonokeHa ux
3Be3Z[Ha$I CHucrema. I/ICXOJIH U3 YK€ MU3BCCTHBIX HaM INPHUHIIUIIOB, CYIICCTBYCT LCjiasd CCTh 0a30BBIX
KOHCTaHT, NPEIOIaraloliuX PaJuKalbHOe U3MEHEHHE alropuTMa IepeMelleH sl B IPOCTPAHCTBE, B
pe3ynbpraTe caMoO TMOHATHE BPEMEHH W DPACCTOSHUS HMCUE3aeT, a Mepexoa M3 OJHOW (paKTaabHON
TPyNnbl B JAPYTYH MPOUCXOAUT IPAKTHYECKH MTHOBEHHO. VIMEHHO TOSTOMY acCHeKT «JIaleKo —
OJIN3KOY» CYHIECTBCHCH TOJBKO [Jid OTCTaJIbIX HI/IBI/IJII/IS&L[Hﬁ, OIMUparoImuxcsa Ha KPHUBU3HY
MPOCTPAHCTBEHHBIX TTOBEPXHOCTEW BTOPOTO MOPSIIKA.

Urto mpou3onaeT aanpiie?

Bcenomuum useecmuwiii anexdom. Bempeuaromes Hemovka u Bacunuii Meanosuu.
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- Bacunuii Ueanosuu, umo smo mout uz Anenuu maxot 6ocamoliii npuexan?

- Omo 5, Ilemvka, 6 kapmol eviuepan! Ceau uepams ¢ aopoamu smumu 6 « OuKoy, packumyiu
nepevlil Kpye, s 2060pio: «Y mens 0sadyamv 00HO, xomume nposepumsv?y Onu omegeuaiom: «B

Hawem obujecmee 3mo He NpuUHAMO, y Hac ece Ha dosepuuy. Tym mue, Ilemvka, kapma u nowna!
Kak roBopurcs, 6e3 koMMeHTapueB!

Ho xpome Bcero npouero, umeercs eme oauH (hakTop, onpeaessIomuil He00X0AUMOCTh HaTHYHS
0apbepoB MEXAY pa3BUBAIOMIMMUCS CyOPOpMaMu II00anbHONW KOHCTPYKIHH, CBSI3aHHBIA C TE€M, YTO
KaXIbld CyOBEKT, ONUpasch Ha OOLIecCUCTEMHbIE 0a30BbIE NPUHLMUIIBI, TOHDKEH UMETh BO3MOXKHOCTh
IOCTPOHUTh CBOH MEPCOHANBHBIA aNrOpUTM pa3BUTUs. T.e., Kaxaas cyOdopma, pa3BuBasch U
HCIIOJIB3YSl OCO3HAHHYIO COOCTBEHHBIM PAaCCyIKOM TPAEKTOPHIO 3BOJIIOLUH, MOJEIUPYET TO, YTO
Ha3bIBACTCS «CBOW IyTbY», SBISIOMIMACS YHCTO JIMYHOCTHBIM BapHaHTOM peajn3aluu 0a30BbIX
MIPUHITUIIOB, HO TeM HE MeHee, 00s3aTeIbHO YKIIAABIBAIOIIMMCS B OOIIHME paMKH 0oJjiee TII00ATBEHOM
CTPYKTYpHOH OpraHHU3aluu.

To4yHO Tak e KaKIplii 4eJIOBEK MMEHHO Ha OCHOBE 3TOr0 IpHUHIMNA (POpMUpPYET CBOIO
COOCTBEHHYIO HHANBUAYAIBHOCTD, YTO OJHAKO HE MEIIAET €My WIIM Pa3BHBATHCS B 0OIIECOIUATIEHOM
KOHTEKCTE WIN JETPasupOBaTh, B 3aBUCHMOCTH OT UMEIOIIET0CA UHTEIIEKTA, IIPUYEM CTPEMHUTBHCS OH
B COCTOSHMM TOJIBKO K TOMY, YTO AOCTYIIHO Uil NMOHMMaHus. EciM sleMeHTapHBIX 3HaAHMH HET, a
aJIcKBaTHOE OCO3HAHHUE CMBICNIA CYIIECTBOBAHMS OTCYTCTBYET, TOTJAa IMPOLECC SBOIIOLMH IPOUCXOJUT
Ha MEPBUYHOM, CaMOM IPOCTEHIIEM PHU3HOIOTHUECKOM YPOBHE.

Kaxxapiit HOBOpOXXKIEHHBIN peOEHOK, ecli OH 370pOB, HAYMHAET PACTH M pa3BUBATHCI. MexTy
TE€M, €CIM Ha OIPEIEICHHOM JTale €My JUPEKTHBHO HE BHOCATCA CO CTOPOHBI POJUTEINEH,
OKpYy’KaroIel cpeapl WKW OOIIEeCTBA, B KOTOPOM OH CYIIECTBYET, COOTBETCTBYIOIIHE IMOHSTHS, €T0
9BOJIIOIMSA JOXOAUT JI0 ONpENeNIEHHON KOHCTaHTHI, oOpasylomieil 6apbepHy0 MeMOpaHy, U Janee OH
COBEpIICHCTBOBATBCA HE B COCTOSHUH. [lpyrmMu crioBamu, OHMOJOTHYECKas CIIOHTaHHOCTH
OKaHYMBAaETCA HEKOW MEPBUYHON (PU3HOIOrnIecKoi (OpMOH, a nanbHeHas TeHASHIUS 10JDKHA OBITh
MOJITBEPIKACHA CAMUM OOBEKTOM U TOJBKO TaKMM 00pa30M BO3MOXKHO MOJIEIUPOBATH IBOJIOIMOHHBIH
mporecc 0ObEKTUBHOTO XapaKTepa.

T.o., ecnmu 1enb, CMBICA, NPUHIMIBI, aJTOPUTM peau3aniu 0a30BBIX XapaKTEPHUCTHK
MHIMBUyYMY HEU3BECTHBI MJIM UM HEOCO3HaHBI, cama (popMa pa3BUTHs BBILIE JIEMEHTapHOW HU IPU
KaKuX OO0CTOSITeNhCTBaX HEBO3MOXKHA. OTCIOJa CJEIyeT BBIBOA O COCTOSIHMM OOIIECTBA B IEJIOM.
MOoHO CcMeN0o TOBOPUTh, YTO Ha IUIaHETEe 3€MJII OTPOMHOE KOJIMYECTBO JIIOJEH BCIO CBOIO KU3Hb
3aHUMAaeTCsl YeM yroJIHO, HO TOJBKO He cOOCTBEeHHOM 3Bomonueld. CyMMa NMpuoOpeTeHHBIX 3HaHUH —
3TO BCEro JUIIL HA00p MH(POPMALIMOHHOrO MOTEHLMAA, O3BOJAIOLIMNA cAenaTh GpyHIaMeHTaIbHbIE
BBIBOJBl O HEOOXOIMMOCTH pa3BOpOTa COOTBETCTBYIOIIMX TPHHIMIIOB, JEXKAIIUX B OCHOBE

CyHICCTBOBAaHUs Bcenennoii 1 yemoBeka Kak OpFaHH‘IHOﬁ YacCTH 3TOTO T'HIICPKOMILICKCA.
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T.o0., 00001231 BBIICTTPOM3BEICHHBIN aHATU3, MOXKHO CETaTh CIeAYIoIee 3aKIoYeHUe -Tr00as
aKTHBHAsl TUIEPKOMIUIEKCHasl CUCTEeMa, Kak CynepcTaOmibHOE 00pa3oBaHHe, NPEACTaBISEeT COOOM
CTPYKTYPHBIH KOMIUIEKC, chOpMHUPOBaHHBIN Ha 0a3e TPeX OCHOBHBIX MPUHIIUIIOB:

1. Ipunun ¢ppakTaabLHOTo MOA00UA.

OpakTanbHble KOHCTPYKIMH — 3TO OOBEKTUBHBIE (DOPMBI pPEATTM30BAHHOTO IPOSBICHUS
OeckoHeUHOH BceneHHOW, CTPYKTypa W pa3BUTHE KOTOPBIX 4YETKO MOAYMHEHBI KOHKPETHOH
3aBUCUMOCTH Pa3BOpPOTa YHHBEPCATHLHOW 0a30BOM OCHOBHI (THUIIEPIPOTOTHIIA) B TIPOU3BOTHYIO
MaTepHajbHyI0 QOopMy yepe3 OObEeMHBI MHOTOYPOBHEBBIH KO((GHUIMEHT MpoenupoBaHus « TOouKd
Hyna» (aOGcomroTHBIN BakyyM), ONpenessIomNi BCE MHOTO00pa3Hne OKpPY)KaIoIIEro MPOCTPAHCTBA.
[Ipu npencraBnennu 6azel B Buae By (Xj, Xz, ..., X;), a QYHKIUH (PpakTalibHOTO OTOOpaKEHUS
(mampumep, macmtabupoBanue u ciasur) — depe3 F(Bg), mrepaTtuBHBIH mporiecc o00pa3zoBaHHA

(hpakTambHON CTPYKTYPHI B O0IIIEM BHJIE MOKHO OMTUCATh KaK
k-1
F,(By) =Y F,(By),
i=1

OTpaKAIOUIUN HepaAPXUUECKUNA MPUHIIUI CTPYKTYPHOU OpraHU3alMKU CUCTEMBI.

2. IlppHIMII KOMIIEMEHTAPHOCTH.

YpoBeHb NPOTUBOPEUUH BHYTPH MPOU3BOJBHO B3SITOM THIEPKOMIUIEKCHOM CHUCTEMBI, IMpU
HEOOXOJMMOCTH TIOJTyYeHHS aKTHBHO-YCTOMYMBON KOHCTPYKIIMH, JOJDKEH CTPEMHUTBCSI K HYJIIO:

X" +Y"+Z"+ ..+ N"=0

OTO BBIpaXEHHE SABISACTCS OJHUM W3 HEOOXOIMMBIX YCIOBHUH IOCTPOCHHS CTaOMIBHON
CTPYKTYPHOM OpraHu3aliy MPOU3BOJBHOIO THUIIA W CBOAMTCA K CIEOYIOIIEMY: CyMMa BCEX
B3aMMOCBSI3€ll 1O BEKTOpaM MM IUIOCKOCTHBIM MOJENSM, NpHU JHOOOM KOJNIWYECTBE ITHX
(hopmupoBaHuii, NoKHA OBITH paBHA HYJIO. YTBEP)KACHHE OTHOCHUTCS KaK K TPEXMEPHOH CHCTeMe
«X, Y, Z», Tak ¥ K mapoBoi (opme, UMeIOIIeH OeCYHCICHHOE KOIMYECTBO PA3IMYHBIX BEKTOPHO-
IJIOCKOCTHBIX COCTAaBJISIOLIUX.

3. Ilpunnun o6pa3zoBaHusi 6230BbIX KOHCTAHT.

Jltobast THIEpKOIUIEKCHAs KOHCTPYKIUS pasjelieHa OapbepHbIMH MeMOpaHaMH, CyTh
CYIIIECTBOBAHUS KOTOPBIX 3aKIIOYAETCS B TOM, YTO KaXKAas M3 HHUX OIpeneNsieT HeoOXOAMMOCTh
Moau(UKaMKY 33IeWiCTBOBAHHOTO Ha MPEABIAYIIEM YPOBHE aITOPUTMA WIIM CHTHANIA B HHYIO (opMmy,
TEM CaMbIM MpPOEHUpys B 30HY COOCTBEHHON peann3anvy (yHIAMEHTAIbHOE ITOJIOKEHHE TEOPHUH
OTHOCUTENBHOCTH :

E=mc’.

T.o., mpoxon dYepe3 OaphepHYI0 MeMOpaHy BO3MOXKEH TOJBKO B CIy4dae MEXKCHCTEMHOIO
COOTBETCTBHS NPHUHLMUIIOB, JEXKAIIUX B OCHOBE MOJEIUPYEMOTO JBI)KEHHUS, JEHCTBUS WIH
CyILIECTBOBAHUS.

OTCcyTCTBHE MOHMMAaHUA BBIIIEH3IOKEHHBIX 0a30BBIX KAaTErOpUil MPUBOAUT K HEBO3MOXKHOCTHU

peaim3anun (bHKCHpOBaHHOFO B THUIICPIIPOTOTUIIC 000K CHUCTEMBI NporpaMMHOTO IMOTEHIHAJIA,
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CHOCOOHOTO K (DYHKIIMOHAIBHOMY pPa3BOpOTY W HCIIONB30BaHUIO. B pesyibTare MOXHO CHenaTh
HEYTeUINTEIbHBIN BBIBOJ O TOM, KyJa M KaK JIBHYKETCS TaKOe OOIIECTBO, U UTO €r0 *JIET B OyayIieM.

Bo3BpaTtumcst K JIPEBHUM HCTOYHUKAM, OIMUCHIBAIOIIUM TJI00AbHBIA KAaTaKIN3M, BbI3BAHHBIM
JeHcTBUAMU HanOoJee pa3BHUTHIX mpejacraButeneii ConmHeYHON cucTeMbl. EcTecTBEHHO, BO3HUKAET
MPENOIOXKEeHHE O TIYNOCTH M 0e3paccylCTBE BeAyIeil KacThl, HO Takas CHUTyalus HEBO3MOXHa
MPUHOWMHAIEHO. Ecam ux co3HaHwe OBUI0O HACTONBKO MPHUMUTHBHO, OTKYyla TEXHOIJIOTHH,
MO3BOJISIONINE CTOJb CHJIBHO «TPAXHYTH» OKpYyXarolllee IpPOCTPaHCTBO, YTO OJHA IUIaHETa
pa3Banmiach Ha 4acTH, y Ipyroil BeIropena atMocdepa, och BpalleHHs 3eMIId CABHHYJIACH B CTOPOHY,
BCE paHee YCTOHYMBBIE CTPYKTYPHBIE OpraHn3alliy IPEeTepIieny MOIHbIE AedopMannu, a HEKOTOpBIE
ITAHETHI €I1€ HECKOJBKO THICSY JIET Ha3a/l He NMeJH CTAaOMILHONH OpOUTHL.

B pesynbraTe karactpodsl Ha 3emile HE OCTaJIOCh HM OJHOW CTONPOLIEHTHO KaueCTBEHHO
OpPTraHM30BaHHOW KPUCTAJUINIECKON CTPYKTYPBI, CKOPOCTh BCTPEYHO-OOMEHHBIX MPOIIECCOB U YPOBEHD
o0IIel MOJNSPHU3AINY PE3KO YBEIMYMIUCH, a TEMIIEpaTypa 3aMep3aHus (30HA KPUCTAILTU3AIMH) BOJIbI
MOBBICHJIaCh, TPUMEpPHO, Ha 16 rpamycoB. Ecim paHee yCTOMYHBOCTH OOMEHHBIX ITPOIIECCOB
M03BOJIsJIa CYIIECTBOBATh OMOJIOTMYECKUM CYOCTaHIIUSM HE 3a CYET IePEaKTHBH3AIMU, T.C. pa3roHa
Pa3TUIHBIX (YHKIUH, a BCICICTBHE TOYHOCTH B3aMMOJCHCTBUH, TO TEIEeph MajciIiee TOPMOKEHUE U
OTeps IIEHTPOOCIKHOM HANIPSHKEHHOCTH MIPUBOIUT K Pa3Baly CUCTEMHBIX KOMILIECKCOB.

Uro ke mpernoaararoch COBEPIINTH?

ITouemy npeBHHMMU cka3aHO, 4yTO «OJIUH W3 JIYYIIUX YYSCHHKOB XOTENl YIYYIIUTh U 0€3 TOro
COBEPIIIEHHOE», YTO MOIpa3yMeBaeT TaHHBIN Te3uc?

B uem npuHIMIAATBHO MOXKET OBITh «YIIyYIICHHE)?

Bo3MoxHO, B M3MEHEHHH «IpaBWiD» CymecTBoBaHUA? Ho TOT, KTO HE TOIBKO 3HAET «IIPaBUIIaY,
HO M OCO3HaeT WX aJIeKBaTHO (KakK JyYIIMi CHEIMalIUCT), HE MOXET HE MOHUMAaTh, JUII 4ero OHU
MIpeIHa3HAYCHBI.

Kaxkue TexHOI0rHu TOrAa UCIONIb30BAIUCH?

Ilouemy pacniaBHINCh 3eMHBIE TEHEPATOPHI?

OdeBHIHO, YTO TeMIepaTypa B 3TOT MOMEHT ObLIa KOJOCCAJIbHAS, €CIIM KOHYMKH HalJCHHBIX
[ETHHOTSIHYTHIX BOJIb(MPAMOBO-MOJHNOICHOBEIX CITUPAICH 0Ka3aJIMCh OTUIABIICHBI.

Ecmn OecripucTpacTHO B3TsSHYTh Ha HAally YCEpAHO KaTAIIYIOCS B TPOMACTh MEXaHUKO-
TEeXHOKPATUYECKYIO IMBIIN3AINIO, Bcero nuib 0,3% TBOpYECKHM aKTHBHOTO HAacEJeHHS 3aHMMAaETCs
CO3/IaHUEM WHTEIUIEKTYAIBHOTO MPOAYKTa, PEalu3yeMOro B BUAE Pa3UYHBIX TEXHHUYECKHUX CHCTEM.
Bce ocranbHbIE TONBKO «HAXKUMAIOT KHOITKWY, UMesl KpaiHe HU3KOe TIOHSITHE O TOM, Kak paboTaeT 3Ta
MIPOCTEHIasi MeXaHHKa.

Bo3HukaeT BOIpOC: MOKET ObITh, CYIIECTBYET aJlbTepHATHBHAs (hopMa Pa3BUTHS - TyXOBHas,
MO3BOJISIONIAST, MUHYSI TEXHHYECKHE CPEJICTBA, TIOYYHTh JOCTYII K BIUSHUIO HA CTPYKTYPHYIO OCHOBY

MIPOCTPAHCTBA U MaTepUH?
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K coxanenuro, 3to He Tak! Eciu TpeOyercs momacts U3 TOUku A B TOYKY B, TO, BO-TIEpBBIX,
HE00XOIMO 3HATh, TJIe HaXOAUTCS Touka b, a ecim ee KOOpAMHATH HEU3BECTHBI, TO BCE PA3TOBOPHI U
3aBEPEHMSI O TOM, YTO JBM)KCHHE MPOWCXOAWT B HYKHOM HAIMpaBJICHWH, B Jy4IIeM Cclydae,
3a0yXKIeHue.

Bo-BTOpBIX, MOHANOOUTCS HAJIMYME MOTHBAIUHM, T.€. HYKHO YETKO OCO3HABaTh, JUIS 4YEro
COBEPILAETCSl NMEpPEMEILECHUE B 3Ty TOYKY b, CMBICI mpolecca Kak TaKOBOI'O, YTO B CBOIO Odepedb
MO3BOJISIET OMPEICIUTh KOJIUYECTBO HEOOXOMUMBIX HJISl JOCTHXKEHHUS 3TOM LIETH 3aTpaT, TeM CaMbIM
ompenenss, Kakue Harpy3Kd HEeoOXOIUMO BBIIEpKaTh KOHKPETHOMY OOBEKTY, 4TOOBI JOCTHUTHYTH
BOJXKIEJIEHHOU TOUYKHU b.

W3BecTHBI (haKThI, KOT/Ia B 9KCTPEMAIBHBIX CUTYAIMAX JIIOJM COBEPIIAIOT TOCTYIIKH, KOTOPHIE B
OOBIYHOM COCTOSIHUU JJIi HUX TPUHIUIIHAIBLHO HEBO3MOXKHBI. JIpyruMu cjIoBaMu, B 3THUX YCJIOBUSIX
CO3/1aeTCsl CYNEepMOTHBAIINS, TIO3BOJISIONIAsT CIOHTAHHO CKOHIIEHTPHUPOBATh YCHUIINE W COPMHUPOBATH
JIeicTBHSA, (haHTACTUYECKUE IO CBOCH MOIIHOCTH, HAIIPABJIICHHOCTH, TOYHOCTH.

MupoBass ncuxorepanusi YTBEpXKAAE€T, YTO BCE HAYMHAETCS C MOTUBAllMKM, WMEHHO OHa
MIepPBUYHA, ¥ TIOKA €€ HEeT, HUKAKOU mpoiiecc He Oyaer coBepuieH. [Ipumensist meroauky HJIII (Hetipo-
JUHTBUCTHYECKOE TMPOTPAMMHUPOBAHKE), BO3MOXKHO pPa3ApOOWTH CHUTyalni0o Ha Oojiee MeJKHe
COCTaBJISIFOIME M TEM CaMbIM OTBETUTh HAa BOIPOC, YTO JIGKHUT B OCHOBE JFOOOH OCO3HAHHOWM
MOTHBalMU. B pe3ymnbraTe OKakeTCs, 9TO 3TO MOTPeOHOCTh, WMEIOIIasl TOATBEPXKICHHE B BHIE
YCIIOBHOTO MIJIM 0€3yCIIOBHOTO pediekca, BRIPAKEHHOTO Kak (hakTop HEIMOKOJISOMMON YBEPEHHOCTH B
HEOOXOAMMOCTH KOHKPETHOTO TCHCTBHUS.

JlBuraemcs nainee - pediekcel yciuoBHbIC u Oe3ycioBHbIe. DU3noIorudeckyto Gopmy mporecca
A3 PACCMOTPEHHS WCKIIOYNM, BBIOMpAs TOJIHKO OCO3HAHHYIO, OOpasylonly0 IMOHUMaHUE HEKOH
00BEKTUBHO BHIPAYKEHHOW HEOTBPATUMOCTH, MOCIICICTBUSI KOTOPOH CTOMPOIICHTHO MOHSTHEI.

PeanbHBIN OMBIT CBUACTENLCTBYET, YTO JIFOJH, HAXOSIINUECS BCICACTBHE TSHKEIBIX TATOJIOTHIH
Ha TpaHu CMEPTH, KaK IMPAaBUIIO, HE OCO3HAIOT, YTO MPAKTHUUYECKH IOXKUBAIOT MocieAHue 4achl. OHU
MBITAIOTCS MOJETUPOBATH B CBOEM CO3HAHHH «CITACHUTEIBHBIC» (OPMYIHPOBKH: «BCE 00pa3yeTcsy,
«Bce Oyzner xopomo» win «['ocrogs BCTynUTCS» B BUAE NPU3PAYHON HAAEKABl HA CIIOHTAHHBIH
BBIXOJ] U3 KaTtacTpo(bl WK KpHU3UCa, HE MPEANPUHAMAS JIEMEHTAPHBIX JEHCTBUH, KOTOPHIE IOMOTIIH
OBl M30eXaTh CaMOro MEeYaIbHOT0 UCX0Aa. MOKHO MPUBECTU CKOJBKO YTOMHO TakuxX mpumepos! Tyt
yMECTHA Tapajlielh C BRICKa3bIBaHMAME U3 EBanrenust «Bepa TBos mcmenuia Te0s» U «...TO0 JOpore

YCOMHMIJICA U CTAJl TOHyTL!».

Wrak, Hy>KHO aOCOJIIOTHOE MOHUMaHUEe HEOOXOAMMOCTH KOHKPETHOTO Il1ara, a Jjajiee COBEPIICHUE
JIEHCTBHA, aJIEKBAaTHOTO TOCTABIIEHHOW IeNd. B 3TOM OTBET Ha BOMPOC: MOYEMY BCETJa MEePBUYHO
OCO3HAHUE UMEIOILEHCS CUTYaIuH, T.¢. (pUiIocodus TaHHOW CTPYKTYPHO-UH(POPMALIMOHHON CXEMbI, U
TOJILKO BCIIEZ 32 ATHM IOSBIISETCS BBIPOKEHHAs TEHACHIWS K U3MEHEHHIO, T.€. KOPPEKIUH, MOCIe

4qero QGopMHpyeTCs OmNpeNeNieHHas METOMOJIOTUs, Ha 0a3e KOTOPOH MOICITHPYETCS alrOpPHTM,
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Ha3bIBAEMbIM TEXHOJIOTHEH peIIeHus, U HA4YMHACTCS HENOCPEICTBEHHOE IIOCTPOECHHE BEKTOpa W3
TOYKHU A B TOUuKy b.

Ho B nepByto ouepenp Bce-Taku TpeOyeTcsl MOHATh, YTO TOYKY A TPUAETCS MOKUHYTh, a 3TO
camo 1o cebe sBisieTcs 31aeMeHToM ¢unocoduu. Jlanee NpoucxoauT onpeaeaeHne MECTOHAX0KICHUS
TOYKH B, 4TO ecTh MeTomoNOorHs, MOATBEPKAAIOIas HEH30eKHOCTh IOCTPOSHHS JHHAMHYECKOTO
BEKTOpa, IOCJE 4Yero coOMparoTCs pecypchl M HAuMHAETCsl MOAEIMPOBaHWE Iporecca. 1.e., IpHU
JEOOBIX 0OCTOATENBLCTBAX MBI Bce BpeMs OylieM YHHpaThesl B MPOSKIUH MEPBUYHON 0a30BOH (HOPMBI
TPUEAWHCTBA, KOTOpas 3aJI0KEHa B OCHOBY CYIIECTBOBAHUS JIOOBIX YCTOWYMBBIX KOHCTPYKLHUH:
MOTHBALUS — aHAIH3 — JEHCTBHE, U JPYroi ypoBeHb: Ppruiaocoduss — METOJ0I0THS - TEXHOIOTUSI.

N3BecTHO, uTO (OPMUPOBAHME IIOCKOCTH HY’KAAeTcid B TPEX TOUKax, HE MPUHAIUIEKALIUX
OTHOH MpsIMOH, Uil CO3[aHusl MPOrPaMMHO-OPHEHTHPOBAHHON 0a3bl MPOHM3BOJIBHOTO Mpolecca —
OTIATH TPH TOYKH. Kak HHM mapamokcanbHO, JIF000H TPEYTONBHUK — 3TO YaCTHBIN ClTydall OKpYKHOCTH,
npudyeM Hanbosee cTabuIbHBIM OyET TOT, YbH CTOPOHBI PABHBI.

Taxum 00pa3oM, ecnu HET OCO3HaHUS IPOOJIEMBI, TO M aJCKBaTHOE JEWCTBHE HEBO3MOXKHO,
MI03TOMY cpa3y € BO3HHMKAeT CIEAYIOUIMH BOMPOC: UYTO TAKOE «OCO3HAHHE», KaK OHO MPOMCXOIUT,
oTKyna Oepercs?

Kaxnaplii Ha cBOeM ONBITE, HAaBEpHsSKAa, HEOJHOKPATHO CTAJKMBAJCS C CHUTyalleH, Koria,
o0masce ¢ keM-nubo, yoexxaancs, 4To ero CI0B He IOHUMAIOT, XOTSI Pa3roBOpP NPOUCXOAUT Ha SI3BIKE,
n3BecTHOM oOouM. CoOeceHHK BHUMATEIBHO CIyIIall, B TJla3aX €ro CBETWIOCH SIBHOE CTPEMJICHHE
YIOBUTH CMBICI, TEPMHHBI MOAOWPAIUCH JAOCTATOYHO MPOCTHIE, HO PE3yJbTaT OKa3bIBAJICS KpaiHe
HEYIOBJIETBOPUTEIBHBIM.

C gem cBs3aH 3TOT peHOMEH?

[loueMy, roBopst S3bIKOM TNpPOTPaMMHUPOBAHUS, 33JaHHAs IporpamMma HE BOCIPHHUMAETCA
CHUCTEMHBIM ITPOIIECCOPOM 00BEeKTa?

[Ipobnema B TOM, 4YTO B €ro MPOrpaMMHOM OOECIIEUEeHHUH HE CYLIECTBYeT (ailioBs,
«paCTIO3HAIONINX» 3aJaHHBIE CMBICIOBBIE KOHCTPYKIHMH. T.e., Momemupyercs HH(OPMAITMOHHBIH
HUMIIYJIbC, MPEACTABIAIONIMNA CO00M HEKyl0 KOOOBYIO (POPMYJIMPOBKY COCTOSIHHS NPOCTPAHCTBA
KOHKpEeTHOTO <«S1», cdopmupoBaHHBII Ha 0a3e €ro MEHTAIWTETa, IPEJCTABIEHHOTO B BHIE
OIpeesIeHHON MH()OPMAIIMOHHOM MaTpHLbl, U BOCHPUHUMAEMbI 0OBEKTOM KaK KOMIUIEKC OCOOBIX
YaCTOTHBIX XapaKTEPHUCTHK, KOTOPHIE Jlanee 00sS3aHbl BBHI3BATh PE30HAHC AaHAIOTHYHBIX CTPYKTYPHBIX
KOMITO3UIMH KaK YK€ UMEIOIINXCS CMBICIIOBBIX KaTEerOPHi, paHee CO3JaHHBIX PEIIUITUEHTOM.

g Toro, 4ToOBI TEPBUYHOE B3AaMMOEHCTBHE OBIIO YIOBIETBOPUTENBHBIM, TpeOyeTcs
Bocmpusitie He MeHee 61,8% momymsanun, T.e. 38% BO3MOKHO OTOPOCHTH, HO MPUOIU3UTENBHO 62%
HeoOxoMo 3aduKcupoBaTh. TOJBKO TOTAA B pe3yibTaTe pa3BopoTa MpearaeMoil Mojenu Ha 6ase
HMEIOIIUXCS. CMBICTIOBBIX HOHSATHH HAYMHAIOT O(OPMIIATHCS IOTOJHUTENBHBIE CTPYKTYypHBIE
B3aMMOCBSI3HM, TPEACTABIAIONIME COOON (paKkTalbHYI0 TE€HEpalHio adalTHPOBAHHBIX B MPOILIOM

MOHSATUHHBIX KATETOPUH.
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3areM BHOBb MPOUCXOJHUT BHYTPUCTPYKTYPHBIH pe30HAHC U (pakTayn3anus, MNpUIeM
He00X0MMO, YTOOBI MOCTPOEHHAs MOJEh yIOBIETBOPsJIA MIPUHIUITY HEUTPAIIEHOCTH, KOT/Ia CyMMa
BCEX €€ KaTeropuii o0si3aHa CTPEMUTHCS K HYJIIO, T.e. YPOBEHb BHEIIHEH W BHYTPCHHEH MOJIIPU3AIH
JIOJDKeH OBITh MUHHMANbHBIM. B NMpOTHBHOM ciiydae, Takas KOHCTPYKIUS BBI3OBET CIIOHTaHHYIO
PCaKIUI0 COCEJHUX CErMEHTOB OOIICH CXEeMbl CO3HAHWS JIMYHOCTH, MPUBOAS WX K 3idopuu win
CTpeccy, 4To OyJeT 3aBHUCETh OT TPAaKTOBKW, JOMWHHUPYIOIIEW Ha YpOBHE OCO3HAHHBIX ITOHSITHH
JUYHOCTH.

K mnpumepy, demnoBeky OOBACHSIIOT, YTO €ro IIOCTYNKH HeajekBaTHBl. OH HayMHAET
OCCIIOKOMTHCS, PAa3pPaKaThCs, BUHHUTh OKPYXAlOIIUX, T.K. HCKPCHHE CYMTal CBOU JICSHHS
KOHCTPYKTHBHBIMH C TOYKH 3PEHHS MOCTaBJICHHOW 3aqaur. Bo3HHMKaeT cTpecc, XOTs mpeajaraemas
XapaKTepUCTUKa NEHCTBUS JODKHA MOACIHMPOBATh HEUTPAIBHOE COCTOSHHUEC pa3yMa U TMOCITY>KUTh
Ha4YaJioOM pPEBU3WU MMEIOIIUXCS TPEANOCHUIOK, TOYKH TPUJIOKEHHUS YCHWIMH WIN KOPPEKIUH
KOOPJIMHAT BBIOPAHHOM II€JIU, M €CIM CO3HAHUE CIIOCOOHO XOTh K KaKOW-TO OOBEKTHUBHOCTH, TO
HUYEro, KpOMe TIO3UTHBHOM PEaKIiy, KpUTHKA BBI3BATH HE JTOJDKHA.

Eme oaun mpumep: He Kenash HUKOTO paccTpamBaTh, roBoputcs: «l'ocmoma, BbI Bce O4Y€HBb
XOPpOIIIHE JIFOJIH, BCE TPABIIILHO JellaeTe, BEPHOU TOPOTroi maeTe B cBeTiioe Oymymiee. [IpaBma, HUKTO
Y3 Bac HE 3HACT, YTO 3TO 3a OyJyllee W Kakas Jopora TyJa BEIeT, HO BCE PaBHO, paccinadbTech U
BO3panyiitech, OyapTe BCeM MOBONBHBI!» VY ayauropun ¢GopMHpyeTcs MPEeKpacHOE OTHOIIEHHE K
TE3UCY, U KaXAbIH AyMaeT: «BOoT 4enoBeK, KOTOPBIA HAC TOHUMAET!»

Ho xorma mpowmcxomut myOinyHas KOHCTaTarus (akta, YTO OObEKTHBHO HHM Y KOTO HET HU
€JIMHOTO IIAaHCAa CaMOCTOSTENIEHO, T.€. BHE OOIIHOCTH, CAENaTh )K€ MUHUMAIIGHBINA IlIar BIIEpPEI H
MepeTH Ha CIEOyIOIWA O3Tal KadecTBa B3aWMOJICHCTBHS COOCTBEHHBIX BHYTPUCTPYKTYPHBIX
MIPOIIECCOB, MHOTHE BOCIIPUHUMAFOT 3TO KaK JIMYHOE OCKOPOJICHHE.

A Bemb B OCHOBE OTCYTCTBHS IIO3UTHBHOTO pE3yJIbTaTa BCETNA JICKUT DSJIEMEHTapHOE
HEMOHMMaHUe 0a30BBIX OCHOB MOJEITHPYEMOTO Ipoliecca, 3TO, KOHEYHO, Oena, HO elle He BUHA,
MIOTOMY YTO TIPH JKEJTaHWH MEPBUYHO OTCYTCTBYIOIINE TMOHSTHS MOXHO BOCIOJHHUTH, T.K. BOKPYT -
Macca TMOJIe3HOH HH(OpPMAanuu, W BCEra €CTh BO3MOXHOCTh CaMOOOpa30BaHUs IJIIOOOTO IUIaHA.
ITosTOMYy yCTpaHEHHE MMEIOIIHMXCS MPOOETIOB, MO3BOJIIONICe KOHCTPYKTUBHO 3allOTHATh KMEHHO TE
MTO3UINH, KOTOphle Ha 0a3e MOCTyMaromiei u3BHe MH(QOpMAaIU HAYMHAIOT PE30HHPOBATh, CO3aBast

pacTyliue KJIOHbBI CTPYKTYPHBIX B3aUMOCBSI3€U CO3HAHUS JIUYHOCTH, SIBJISIETCA MIEPBUYHOM 3a7aueil.

Ho, x coxxanenuio, o4eHb Majo JoAel, OyKBaJbHO €IMHULIBI, aICKBaTHO OLICHUBAIOT COCTOSIHUE
CBOEr0 MHTE/UIEKTa B IIEpUOJ, Haudaja coOCTBEHHOW »3Bomouud. Kak npaBuio, NpoOUCXOIUT
KOJIOCCAIbHOE 3aBBIIICHHE MMEIOIINXCS XapaKTepUCTUK, U B Pe3yJsibTare rpy00 UTHOPHPYETCS 3Tal
«OCO3HAHHS OCHOBY.

WHorpma, Oyayun B KpailHE TSDKEJIOM COCTOSHHM, KaK C TOYKH 3PEHHS DPa3BUTHS CBOETO
CO3HaHMs, TaK M (U3UOJOTHH, HEKOTOpPhIE DPENIaAlOT CAMOYTBEPAMTHCS M HAYMHAIOT COBEPIIATH

I[CﬁCTBPIH BHE CBOCH KOMIICTCHIIMH. Takoit 00BbeKT BBICTPAUBACT CJICAYIOLIYIO JIOTUYCCKYHO MOJCIIb:
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«MeHs1, Takoro 3HAIOMIETO W YMEJOro, NMPUHIDKAIOT, a S JOKaXy 4Yero CTOIo», - TOCJIE Yero OH
MBITAETCSl MPOM3BOAUTh MAHUIYJSIIMM, KOTOpPBIE €My BO MHOTOM HENOHSTHBI, a 3HA4WT,
NPUHIUINATBHO HeMOCTynHBI. [lo 3akOHy pa3BUTHS THIEPKOMIUIEKCHBIX CHUCTEM, MPEXIE YeM
MOJXOANTHh K BHEIIHEH peanu3aluy, CUCTEMa JOJKHA MPUBECTH ce0sl B MAKCUMAaJIbHO BO3MOXKHOE
Ka4eCTBEHHOE COCTOSIHUE, OTBEYAIOLIee XapaKTepPHCTHKaM BHEIIHEHW cpelpl, XoTs Obl Ha 62%, T.e.
IIEPBOMY YPOBHIO CTaOWJIBHOCTH, a Jajee JUld Iepexoja B CJICOYIOUIYI0 30HY HE00X0IUMO
coorBercTBHe Ha 86%. be3ycioBHO, rubens Takoro OOBEKTa KakK pPa3BHBAIOLICHCS CHCTEMBI
OJHO3HAYHO NpEApeIIeHa, NMPOABUHYTHCS BIEPE] OH HE CMOXET, HeM30eXHO OyAyT HacTymaTh
BCEBO3MOJKHBIE ITICHXO3MOIIMOHATBbHBIE KpHU3UCHl. EcTecTBEeHHO, OECCMBICICHHBIE IOTYTH TaKOH
KHU3HEIEATEIIbHOCTH 3aKOHYATCs, KaK B M3BECTHOH OacHe «MapThllika M OYKM», WIH 4YeM-ITH00
AHAJIOTUYHBIM.

Ho camoe rnaBHOe 3aKkimroyaercst B TOM, YTO CyNepCTaOMIIbHbIE KOHCTPYKLHMM CO3JAIOTCS II0
CTPOrO KOHKPETHBIM 3aKOHAM, MPEACTaBJISIONIMM COOOM MPUHIMIIBI 3BOJIOUMU CHUCTEM JHOOOTO
poduis, ¥ MTHOPUPOBAHKE ATUX OCHOBOIIOJAralIluX KAaHOHOB IPUBOIUT K TOMY, YTO HHIUBHIYYM
HE MOXXET M3MEHHUTh CBOIO JKH3Hb, SIBIISIOLIYIOCS IPOSBICHHOM MOJENBIO €ro MaToJOrHYecKOro
OTHOLICHUS K OCHOBaM MHpo3naHus. OH HE B COCTOSIHUM KOHCTPYKTHBHO BUAOM3MEHUTH CBOHU
B3aMMOOTHOILICHUSI C IPYTMMH JIIOJbMH, MHau€ OTHOCUTBbCA K paboTe, TBOPYECTBY, €CIM TAaKOBOE
umeercss M T.J. Toiabko MOHUMaHue 0a30BBIX IPHUHIMIOB 00pa3oBaHUsl CTAOMIBHBIX
THIEPKOMIUIEKCHBIX CHCTEM IO3BOJISET LIETIECHAIIPABIEHHO KOPPEKTHPOBATh CBOM AEUCTBUS B Cpele
oOWTaHMS.

Ecnu TakoBas 0CO3HAHHOCTH OTCYTCTBYET, TO HUUETO KOHCTPYKTUBHOTO CO3/1aTh HEBO3MOKHO.
Korma wemoBek He 3HaeT, YTO KOHKPETHO TpeOyeTcs COBEPUINTh, HE IOHHMAET, MOYEMY 3TO
HEOOXOIUMO, TO W 30Ha MPWIOKEHUs ycuiauid OyneT KpaifHe pacruibiBuaTod. [lpn oTcyTcTBUM
BBIPQ)KCHHOM MOTHBAIlMM BCE IEWCTBUSA OyIyT OTKIAAbIBAThCS «HA 3aBTpa, Ha IIOCIE3aBTpa, Ha
notom» U T.1. Becerna Oyner ¢opmupoBatscs yuiepOHas ¢opma camooneHku: «Hy, sS-To BemHKHIA,
MIPOCTO 5 B AETCTBE OoJIen, a Ha caMoM Jiesie 5 TeHui». OCO3HaHHOCTH - 3TO Beernaa (popMa IOHUMAaHHS
00BEKTUBHOHN peabHOCTH MPOCTPAHCTBA.

Wrak, B JaHHOM ciy4ae NEpBUYHO HEOOXOIUMO BOCIPHATHE JOCTATOYHO IIMPOKOTO Kpyra
WHGOPMALUH, T.€. OXBAT CMBICIOBBIX TE€3MCOB, COOTBETCTBYIOLINX MpelaraéMoi TeMaTHKe, 10JDKEH
MPUHAIC)KATh OMpPENeIeHHOW KOHCTaHTe. JlOCTHTHYB HEOOXOIMMOW IUIOTHOCTH, HMECIOIIHICS
MH(QOPMALIMOHHBIM MOTEHIMA HAYMHAET CHOHTaHHO (OPMHUPOBATH HOBBIC acCCOLMATHBHBIE MOJIEIH,
SIBIISIFOIIIECS] IPOU3BOIHOM (PaKTANBEHON POEKIIMEH OCO3HAHHBIX KaTEerOpuil.

N 3pece cpa3y ke BO3HHMKAaeT Macca IOABOAHBIX KaMHEH, O HaJIW4MH KOTOPBIX MHOTHE
«Heo(UTB TMPOCTO HE JAOTAABIBAIOTCSH, HO M T€, KTO YTO-TO OO 3TOM CIHBIIAN, K COXAaJCHHIO,
OTHOCATCS K Mpo0OJjieMe BecbMa MOBEPXHOCTHO. Jlaxe, eciiu MepBUYHBIA TPAKT BOCHIPUATHS JINYHOCTH
AaKTUBUPOBAH U HE MMEET KaKUX-THOO OJIOKOBBIX MPEMSATCTBUMN, CTIOHTAHHBIX 30H MEpEeaKTHBU3ALIUY,

MCHAKOIIUX YACTOTHBIC XapaKTCPUCTUKHU IMPOXOIAILICTIO CHI'HaJIa, [ACJasd KaKyH-TO ¢€ro 4YacTb
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HEy3HABaEMOH, TO BCE K€ OOBEKT IMOMAAET B 30HY HEKOW KOHCTAHTHI, MO3BOJISIONICH KaXKIOM
OTJIENIEHOM CTPYKTYPHOW TPYIIE, UMEIOIIEH YIOpsIoYeHHY0 GopMy, HAOpaTh U ylepKaTh TOJIBKO
OTIpEe/IeNICHHOE, COOTBETCTBYIOIEE COOCTBEHHON CTPYKTYPH3aLUU KOJIHIECTBO MHPOPMAIIHH.

HpyrumMu crmoBamu, €ciM «OTHpaBHAs TOYKAa» Y JaHHOW JIMYHOCTH C(HOPMHUpPOBaHa, Kak
TOBOPUTCS, «IO OONMKY U TMO0A0OMI0», T.6. B HEM YyUYTEeHBl NPUHIUIIBI (dpakTanbHOCTH,
KOMIUIEMEHTapHOCTH H T.O., TO VyAEpKaTh IOCTYHArOIIWNA CMBICIOBOM MaTepHall OHa CyMeeT
JIOCTATOYHO JIETKO, T.€., YeM IMPaBHIbHEE M KOHCTPYKTUBHEE NIEpBUYHAS (JOpMa CTPYKTYpPHU3AIMH, TEM
OompITie HHPOPMAITUH OHA MOXKET peaTbHO (PHKCHPOBATE.

DTO 03HAYaeT, YTO ©CJIHM CTPYKTYpHas KOMIIO3WMIMS BBIILUIA 32 PaMKH 0a30BBIX MPUHIIUIIOB
CXEMaTHU3UPOBAHHOTO PABHOBECHS BOCIHPUHUMAEMBIX MOIYJISAIHHA, SBISIONINXCS JOMUHHUPYIOIICH
XapaKTEPUCTUKOU, OIPEIAEISIIONIEH YCIOBUS CIIOHTAHHOHN AETONSIPA3ALUY, TO YEM BBILIE MOISPU3ALUL
TaKO# CXeMbl, TEM MEHbIIIee KOJIMIeCTBO HH(OPMAIIMU OHA MOXKET yaepXkartb. T.0., €U CHCTEeMHBII
OJIOK BOCHIPHUATHUS U aHAIM3a a0COJIOTHO HEUTPAJICH, a 3TO BO3MOXKHO TOJIBKO B CiIyYae, KOrja cyMmma
BCEX €ro XapaKTePUCTHK paBHA HYIIO, TO (UKCHPYEeTCS OCCKOHEYHO BBHICOKHH 00BEM CBEICHWIH
M000r0 pakypca.

N naobopoT, yem Oojiee cxeMa BHYTPUCTPYKTYPHOTO B3aMMOJEHCTBUS MPUONIDKACTCS K
JUHEWHBIM, a 3HAYUT, CIHPAIU30BaHHBIM (opmam, TeM OBICTpee HACTYIAeT NEepPEHACHIIICHUE, U
CO03/1aTh BBICOKYIO CMBICIIOBYIO INIOTHOCTh MIPOCTO HE yAaercs. B pesynprare nH(pOpMaLnsa MOCTymaeT,
AHAIIM3UPYETCS U TYT ke COpachIBaeTCsl, He JOCTUTHYB YPOBHS OAphEPHOI KOHCTAHTHI, TTOCIE KOTOPOW
BO3HWKaeT (pakrampHas reHepanus. 1.0., 4eM OoJblne TakoH OOBEKT IBITAETCS OCO3HATh
WH(POPMAIIMOHHBIE TE3UCHI IIMPOKOTO Mpoduisi, TeM ObICTPEe OHM BBI3BIBAIOT Yy HErO BHYTpPEHHEE
MEPCHAIIPAKCHUE U IICUXOOMOUNOHAJIBHBIE KPHWU3HCHI. HaHHaH IMMaTOJIOTHYCCKass CUTyalus ABJISACTCSA
MIPOSIBIICHHBIM JeEKTOM pa3BoOpoTa 0a30BOW OCHOBBI, KOTOpas Ha HEKOTOPBIX dTamax COOCTBEHHOMN
(hpakTaabHOM TEHEpAIUH, B PEe3yJIbTaTe CIIOHTAHHO HAOETAIONIUX MOTPEIIHOCTEH, TTOCTETICHHO TepseT
Ka4yeCTBO, IMEBIIICECS B HAYaJIe pealln3alliy.

Taxkum 00pazoM, BO3HUKAeT MpoOiieMa, 3aKIIOYaromascs B TOM, YTO ISl MPOXOXKICHUS Ha
CIIEYIOIIell YPOBEHb SBOINIIONMK HEOOXOAMMO CKOMIIOHOBATH OIPENEICHHBIH HH()OPMAIMOHHBIH
MOTCHIMAN, CcOOpaTh KOTOPBIA C TpeOyeMoll IUIOTHOCTBIO, W3-3a TEPBUYHON nmedopmarimm
CTPYKTYPHOI KOMIIO3HUIIMK 0a30BOTO MPOIIECCOpa COHAHUS, HE yIaeTCsl.

ITouemy ke BO3HMKAET TakoW Kazyc?

W3 YHuBepcanbHOW TEOpUHU MPOCTPAHCTBA U3BECTHO O CYIIECTBOBAHUHM IISITH (PPaKTANBHBIX 0a3
- CXEMaTH3WPOBAaHHBIX NPHUHIUINOB (paKTaIM3alNK, Kakgas U3 KOTOPHIX TpeOyeT CMEHBI
3aJIefiCTBOBAHHOTO aJITrOpUTMa TeHepalliH, Pa3BepHYTOTO B 15 ATamoB KOHBEpPTAIMH U 00pa3yIOLIero
512 30H (spycoB). [lmoTHOCTh MH(pOPMAIUH, KOTOPYHO BO3MOXHO (DMKCHPOBATH Ha IEHTPAIbHBIX
30HaX TNepBoil (pakTambHOW 0a3bl, paBHAa OECKOHEYHOCTH. OJTO TaK HAa3bIBAEMOE COCTOSHHUE
AobcomotHoro Hyns, Touky, TeHCTBUTEIHHO CTOMPOIICHTHO KOMIUIEMEHTAPHOM 0 BCEM BO3MOXKHBIM

aCIICKTaM H y,[[OBJ'IeTBOpHIOI].Ieﬁ HNCXOJHBIM Tp€6OBaHI/IHM TPEX OCHOBHBIX MPUHIHUIIOB CO3JaHUA
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CYMepCTa0MIIbHBIX TUIEPKOMIUICKCHBIX cucTeM. CyMMa BCEX €€ XapaKTePUCTUK JOJDKHA PaBHATHCS
HYJIIO WA UMETh HOJb B IEJON YacTH W N-0€ KOJMYECTBO HYJIEH Iociie 3amsaToi, rae n>9. YpoBeHb
TAKOT0 CUCTEMHOI'O COOTBETCTBHUS MOXKET OBbITh XapaKTEPUCTHKON a0CONIOTHOTO BaKyyMa.

OTo mepBUYHAs OTIpaBHas WH(pOpMalMoHHAs ToYka BceneHHo# — runeprnpoToTull win Oasuc,

SIBJIIONIUICS 30HOM (puKcanuu OSCKOHEYHOTO KOJHYECTBAa WH(pOpMAIMM — BECKOHEYHOCTh B

cobcTBenHOM cremenu (007). JlanpHeHmmii ee pasBOPOT B BHUIE (PPAKTATHLHO-CTPYKTYPHOTO
KOMIUJIEKCa IIOCTEIIEHHO IIPETEpIEBAeT IOCIEeN0BATEbHBIE MOAU(PUKAUK M TakUM 00pa3oM
MOJIEIIUPYET T€ CaMble MATh (HPaKTANBHBIX 0a3, 0 KOTOPHIX HIET PEeUb.

IlepBass QpakrampHass ©0a3a - 23TO Bcerma TOJNBKO cdepa, coOpanHas wu3 cdep,
perimaMeHTupylomas eIWHCTBEHHO BO3MOXKHBIM  cTatudeckuii o0beM. Bropas ¢opma -
MHOI'OMEPHOCTh MHOT'OYPOBHEBOI'O IPOCTPAHCTBA, (OPMHUPYIOLIETO CBOMMH apPXUTEKTYPHBIMHU
XapakTepUCTUKaMH aOCOJIIOTHBIN KyO C TPUHAALATHIO ONPEACISIONINMH €r0 BEKTOPaMH.

Crnenyromas Mozenb - IUIOCKOCTHBIE B3aMMOCBA3M, T.€. IAKeThl IUIOCKUX (aiinos
MPOTpaMMHOTO  00eCTIeYeHUs] JIMHEHHO-AMHAMHYECKHX (YHKUMH BCTPEYHOTO B3aUMOACHCTBHSI.
OOBEKT, JOMHHAHTON COOCTBEHHOU pean3alliy NMEOIINN TEPBYIO MM BTOPYIO (DpakTaabHBIC 0a3bl,
COBEPILICHHO CaMOAOCTAaTOYeH M B OOIIHOCTH HE HY)XKAaeTcs. OJTO KpalHe BaXKHBIM, XOTA U
Ype3BBIYaHO CIIOKHBIN I OCMBICICHHS, PakTop. Eciy ke CTPYKTYpHBIH KOMIUIEKC COOTBETCTBYET
TpeThell PpakTaqbHON 0asze, a 3TO TOKE OUYEHb BHICOKHI YPOBEHb, TO €r0 CYILECTBOBAaHHE BO3MOYKHO
TOJIKO B BHJIE NTAKETa, T.€. KOMIUIEKCAa aHAJIOTHYHBIX 00BEKTOB.

99,99% nacenenusi 3emiid CBOEH pa3BEpHYTOW JOMUHHpYIOLIEH (OPMOH MMEIOT YETBEPTYIO
(paxTampHy0 0a3y — roBopsl WHade, MPOCTEHINE INHEHHO-IIETIOYEeYHBIE allTOPUTMBI, KOTria Bce 0e3
HCKITIOYEHUSI MOZAEIHMPYEMBbIE NPOLECCHl IMPEACTABIAIOT COO0H «IOTOYEUHbIE» JMHEHHBIE TPEKH.
Bocnpusatne B 3TOM BapuaHTE TOJBKO CErMEHTapHOE M JII0OOW TMPOLECC MBIIUIEHUS — 3TO
(parMeHTapHOE  TECTUPOBAHHWE MPOUCXOSIINX  CUTyalHid, MPOBOLUPYIOIIEE MOCTOSHHOE
MEPEKIIIOYeHIEe BHUMAaHUS C OJTHOTO aclieKTa Ha Apyroi. DUKcanus HECKONBKHUX, JaXKe «TOUYEYHBIX)
00BEKTOB, KpaiiHe 3aTpyJHEHA, B Pe3yJbTaTe B3aMMOJCHCTBUE C BHEIIHEH Cpeoi MPOUCXOANUT BCETO
JUIIG TI0 OJHOMY BEKTOPY. A KaK M3BECTHO, JJIsl alleKBATHOTO aHAJIM3a IMPOMCXOAIIECT0 N3MEHEHUS
cpexbl oOMTaHHMA HEOOXOIMMO MPOTECTHPOBATH BCE CErMEHTHl MHTEPECYIOIIEro IpPOCTPAHCTBA, a
IIPOM3BECTH TAKOE CKAHUPOBAHHE ITOTOYEYHO, JaXKe B JIOKAIbHOW 30HE TMHEHHBIX KOOPAUHAT, BPA T
yzaactes 3a 0003pUMBIN TIEpHOA CyliecTBOBaHUs BeenenHoM.

Hanee nmpoucxoaut aHanurndeckas auddepennuanus nocrynammeid HHGopMannuu, HO K TOMY
BpPEMEHHM, KOTJJa OOBEKT yCIIEBaeT €ro 3aKOHYUTD, EPUO]] IUKINIHOCTH MEHSETCS, PE3yNbTaT YKe He
COOTBETCTBYET JAEHCTBUTENBHOCTH U PUXOAUTCS HAUMHATH BCE CHavaa.

Ecmm wHpOpManus BocTpUHUMAETCs IUIOCKOCTAMH, a 3To yxke amroputm Il dpaxransHON
0a3bl, TO UX MOXXHO (PUKCHPOBAThH Cpa3zy OJIOKAMH, B UTOTE€ KOJMYECTBO INArOB, HEOOXOAMMBIX IS

aICKBATHOI'O TECTUPOBAHUA oxpynca}omeﬁ CpCabl, pE3KO YMCHBIIIACTCA.
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Bo3M0OXHOCTE BOCIIpHATHS MHOTOMEpHOTo umimysbca ¢ no3uuuu 1 u Il ¢paxraneHbix 6a3
MIO3BOJISIET JIMYHOCTH € TIEPBOTO IIara IojiyyaTh HOJIHYI0 HH(OpMAaLnIo 00 HHTEPECYIOIEM MIpoLiecce.

Takum 00pa3oM, HBOJIONHS JIIOOO0H CHCTEMBI, CTPEMJICHHE €€ K CTAaOMIILHOCTH MPEXIE BCEro
CBSI3aHBl CO CMEHOW alropurMa BOCHPUSTHS W aHaJIM3a OKpPY’Kalolled cpenbl - TOH MH(opmaunuy,
KOTOpasi Tak WIM HHadye aOCOJIOTHO HEeoOXoguMa ISl peajbHOTO CyIiecTBOBaHUS. MOXKHO
IIPEICTaBUTh, KAKOE KOJIMYECTBO JIOKAIBHBIX TOUEK CPeIbl OOMTAHUS HYKHO OTCKaHHUPOBATh, YTOOBI
UMETh MaKCHMAJBHO TOJIHOE MpPEACTaBICHHE O MPOHUCXOAALIMX TPOLEccax, U CKOJIBKO MOoTpedyercs
(haKTHUECKOTr0 BPEMEHH, YTOObI 3TH JaHHBIE IPOAHATU3UPOBATE.

IloaToMy OCHOBHBIE MpPOOJIEMBI CO3JaHMS TaK HA3bIBAEMOTO KOMIIBIOTEPHOIO HWHTEJUIEKTa
3aKJII0YAIOTCSI B HEBO3MOXKHOCTH «MEXAaHMUYECKOH» OOpabOTKM TAaKOr0 THUIAHTCKOTO KOJIMYECTBA
uHpOpMAIMK, KOTOPOE YEIOBEK BUAMT Tepea co0O0il, BOCIPUHMMAET, OCCCO3HATEIHHO WUCIONB3YS
HEKOTOpbIe TI'€HEeTHYeCKH (UKCHPOBAaHHbIC NPEAINOCHIIKM, M CIIOHTaHHO axantupyer. Ckopoctu
JIUHEHHON nuddepeHunany JaHHBIX CTAHOBSATCS KOJOCCAJIbHBIMU, M 34€Ch BO3HUKAeT Mpodiema,
XOpOIIO W3BECTHAs JIIOJSAM, 3aHHMAOMIMMCS KOMIBIOTEPHOM TEXHHKOM, a HMEHHO - KaXKABII
CMBICIIOBOIl UMIynbc HeoOXxoaumMo mnporectupoBaTh. Korma TpeOyeTcs TpOBECTH —aHaH3
HHGOPMAIMOHHOTO MPOCTPAHCTBA, HAXOIAIIEr0Csl B KOHKPETHBIX YCIOBHUIX, HEOOXOAMMO IOAEIUTh
€ro Ha MHOKECTBO IIOCKOCTEH, KaKAas U3 KOTOPBIX OYyIeT XapaKTepu30BaTh KOHKPETHBIE OOBEKTHI,
3aTeéM BCE€ CETMEHTHI Ka)JIOH M3 TOJYyYEHHBIX IUIOCKOCTEH HYXXHO OTMETHTh KaK HEKuil Qaii,
HMMEIOIIUI COOTBETCTBYIOIIEE KOIMYECTBO OWUT, YeM Melbue mar auddepeHunanuu, TeM 0onee ux
CyMMapHO€ KOJIMYEeCTBO BO3PACTAET, CTPEMICh K OECKOHEYHOCTH.

MOXHO OYeHB JIETKO MMOCYUTATh, KAKOE KOJIWYECTBO ONEPATHUBHON MaMAITH HEOOXOAMMO IS
3alOMHUHAHNUSA, T.€. PUKcAny, 00bEMHON KOHCTPYKIIMH cpenbl oOnTanust. CTaHOBHUTCS SICHO, TTOYEMY
YeJIOBEK BOCIPHUHMMAET OOIee MPOCTPAaHCTBO, KaK HEUYTO pPa3MbBITOE, BCErla BBIAENSAS TOJIBKO
KOHKPETHYIO0 30HY, Ha KOTOpOW OCTaHaBiIMBaeT BHuUMaHMe. llpnymHa mpocTa — NpUHIMNHAILHASL
HEBO3MOJKHOCTb, 3aJ€HCTBYd JIMHEHHO-IVMHAMUYECKMH aNropuT™M BOCHPUATHS W aHAIHU3a,
MIPOCKAaHUPOBATh U MPOTECTUPOBATH JaKe MPOCTEHIIYIO TI0 CBOEH CyTH WH(GOPMAIIMOHHYIO €IMHHMILY.
A ecau OHa HaxoAWTCA B JAMHAMHUYECKOM pEXHUME, KOrja KaxJaas €€ Touka B pe3yibTaTe
MepEeMEIIeHAs MOJEIHPYET AOMOJHUTEIbHBIE MPOU3BOJHBIE TPEKH, KOTOPbIE HEOOXOOUMO CTpPOTO
YUUTBIBaTh, (PUKCUPYS BCE ABMKEHHS, TO Cpa3y HMOHSATHO, MOYEMY JKU3Hb OOBEKTa, HCIOIb3YIOLIET0
NPOCTEHIINIA JTMHEHHO-LIETIOYEYHBIH aJITOPUTM BOCIIPHUSATHS W aHaIU3a, Tak cioxkHa. OTKyaa Oepercs
TaKoe KOJIMYECTBO OIIMOOK, HEaJeKBaTHOCTEH B3aMMOICHUCTBHA, W MOYEMY 3a4acTylo camble Oyarue
HaMEpEHUs] TPAKTYIOTCS KaK HeKas arpeccusi WM TONbITKAa KOHPpoHTanuu. B paHHOM ciydae o
MHOTOMEPHOM BOCTIPHSITHH MPOCTPAHCTBA TOBOPUTH ITPOCTO OECCMBICIECHHO.

[TosTOMYy, yTBep:KIas, 4TO IBONIONHUS €CTh (hopMa CHATHUS KaK BHYTPEHHUX, TaK M BHEIIHHX
OPOTUBOpPEUNi, B aJIrOPUTM pa3BUTHA JIIOOOH CHUCTEMBI HEOOXOAWMO BBECTH €II€ OAHY
JOTIOJTHUTENFHYI0 (QYHKIHMIO, & MMEHHO IOCJIEIOBATeIbHOE PACHIMPEHUE CEKTOpa BOCIPHATUS U

yriayOneHue aHanuza Jro0o0i  goctynmHoi uH(opmanuu. B mpoTruBHOM ciydae, amekBaTHOE
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CYILECTBOBAaHME B OKpYXKalollel cpene OyaeT HeBO3MOkKHO. OHAKO U3BECTHO, YTO €CJIU Pa3BEpHyTas
CTPYKTypHas TpyIilla HE COOTBETCTBYET CTPOI'MM KaHOHAaM, TO 3a(uKcHpoBaTh MH(GOPMALUIO BHIIIE
9JIEMEHTAapHOTO KpuTepus e He ypacrtes. Orcroja BO3HHUKAeT HEOOXOAMMOCTh IOITAMHOM
MOJICpPHHU3ALMN CYIIECTBYIOIINX NepUepuvecKux ypoBHEH COOCTBEHHOW CTPYKTYpHOW KOMIIO3MLIUU
[0 TPUHIUIY TMEepBUYHOW 0a30BOM OCHOBBI, T.€. OCYIIECTBIEHHE pPa3BOpPOTa TE€HETHUYECKOTrOo
[OTEHIHANIA TakUM oO0pa3oM, 4TOOBl OH ObUI MaKCHMAaIbHO PEaJM30BaH HA BCEX 30HAX AAaHHOMN
TUNEPKOMIUIEKCHON CUCTEMBI.

NMeHHO TOPTOMY HYXHO IONYEPKHYTb, 4YTO IOMNBITKA  YHOPHOTO  yBEJIWYEHHUS
WHPOPMALIMOHHON HAarpy3KH, HEBa)KHO, YTO OyIeT SABJATHCS €€ CYThIO, NalyT aJeKBaTHBIC PE3YIbTaThl
TOJBKO B TOM ClIyyae, €CIM CTPYKTYpHBIH KOMIUIEKC CO3HaHUs OOBEKTa HM3HA4YaJbHO OTBEYAET
COOTBETCTBYIOIIMM  KPUTEPHSAM  KauecTBa, MPEAyCMaTPHBAIONIMM  BO3MOXKHOCTH  (DUKCALUU
MOTEHIHaNa, HEOOXO0AUMOro Ul cileayromeil stanHod Moaudukanuu. Ecnu cooTBETCTBUS HET, TO
MOXHO CKOJb YIOJHO JOJITO HAarHETaTb CMBICJIOBYIO HAarpy3Ky, HUYEro, KpoMe MepeakTHBU3aLUU
nepueprudecKux OTIAENOB CO3HAHUS JIMYHOCTH, a 3HAYMT, (POPMHUPOBAHUS CIIOHTAHHBIX OJIOKOBBIX
mperpaja, Takue JAeHCTBUS He BBI3OBYT. HeuwsbexxHo B OyayiieM MpoH3OHAET paspylLIeHHE
LEHTPaJIbHOI HEPBHOW CHCTEMBI U, KaK CIEICTBHE, IMOeNIb 00bEKTa HACTYIMT rOpa3fo paHblle, 4eM
ecni Obl OH HE TMBITANICS IIPOJIE3Th B UTONBHOE YIIKOY», 8 THXO HACTaXAANCs )KU3HBIO B 9KOJIOTHYECKU

KOM(OPTHOM MecTe.

W BOT TYT BCe OmATH ymupaeTcs B YK€ U3BECTHYIO (GOpMyIy - AL TOTO, YTOOBI COBEPILUTDH
peasibHOE NieiicTBHe, TpeOyeTcs 3HaTh, YTO UMEHHO HYXKHO JIeNlaTh, U 4ero u Kak. Ecim cTpykTypHas
MaTpHLa BOCIPHATHS, MEXaHH3M, IMO3BOJISIONIMH 0OpalaThiBaTh, aHAJIM3UPOBaTh M (UKCHPOBATH
uHpOpMAIINIO, HE OCO3HaH, TO MAEWCTBUS JMYHOCTH OyIyT HEaleKBAaTHBI TOCTABICHHOW IICIH.
[Tostomy moaudukamus (pakTanbHOW KOMIO3MLUMHM MO THUIY COOCTBEHHOW 0a30BOH OCHOBEBI, T.€.
KOppeKIusi HaOeraiommx aedopManuii M TPOTHBOPEUWH, E€CTECTBEHHBIX MpPH KIOHHUPOBAHHUH
OTPOMHOM OOIIHOCTH U3 OJTHOTO €IUHCTBEHHOT'O 3BE€HA, AOCOMIOTHO 00s3aTebHA.

Ho Humkorma He ymacTcsi NpPOHW3BECTH 3TO JAEWCTBHE, €cIM He OyIeT MOociIenoBaTeIbHO
MPOUCXOAUTh CHUCTEMATU3alus HEOOXOAWMBIX MAJsl B3aMMOJEHCTBUS C OCHOBOH mepudepryecKux
ypoBHeil. HeBO3MOXXHO cMOIEIHpPOBAaTh MMITYJIBC, KOTOPBI CMOKET MPOWTH Yepe3 Bce OapbepHbBIE
MeMOpaHbl, 6e3 yyera 0COOCHHOCTEH TOW 30HBI, B KOTOPYIO OH HampaBiieH. Ecii Hy>KHO BBI3BaTh
OTBET W3 IEHTPAIHHONH OCHOBBI, TO TOCBUIAEMBIH CHI'HAJ 10 CBOMM XapaKTEPHCTHKaM 00s13aH
COOTBETCTBOBATH NPUHIMIIAM CYLIECTBOBAHUS (PPaKTaIbHON KOMIIO3ULIMK 3TOTO YPOBHS.

Ho ecnu mcnonp3yeMblil alrOpuTM Kak B MOHSATHIHOM, TaK M B TEXHOJOTHYECKOM aCIEeKTe
COOTBETCTBYET TOJIBKO MEpUPEPUUECKUM JIMHEHHBIM WM IUIOCKOCTHBIM IO3MLHMSAM, TO HMILYJbCa,
CIOCOOHOTO K B3aMMOJEHCTBHUIO C OTAETIaMH, TOCTPOCHHBIMH Ha MPUHIUITHAIBHO APYTUX KPUTEPUSX,
HU IPU KaKuX 00CTOSATENBCTBAX, CMOAEIMPOBATH HE yAacTcs. [IpuHIMI 3BOIIONNHN KaK pa3 U COCTOUT
B MOCJICJIOBATENIBHOM MO3TaHON MOAM(UKAIINY, TO3BOJIAIONICH COOpaTh CUTHAJ, CIIOCOOHBIN MPONTH

ouepenHyo OapbepHyr0 MeMOpaHy W BBI3BAaTh aJCKBAaTHBI PE30HAHC TOTO CTPYKTYpPHOI'O YPOBHS,
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KOTOPBIN sIBJIsICTCS clieayronieM (0ojiee TiyOOKMM) Ha IyTH Pa3BUTHS KOHKPETHOTO WHIAMBHIYyMa.
CrnemyeTr MOMHUTb, YTO PE30HAHC CTPYKTYPHOU (POPMBI, JaKe Yepe3 OJWH ypOBEHb, HEBO3ZMOXKEH, T.K.
y Ka&XIOr0 W3 HUX CIHWIIKOM pa3Hble TPUHIOUIBl  [OCTPOCHUS CXEMBl COOCTBEHHOTO
BHYTPUCTPYKTYPHOT'O B3aUMOICHCTBHSI.

[TosTOMY OYeBHAHO, 4TO OE3MyMHOE CTPEMJICHHE K aKTUBAIlMM TUHAMUYECKOTO NIEHCTBUS HE
MOJKET JIaTh KOHCTPYKTHBHOTO pe3yIIbTaTa.

PazHooOpa3Hble MHAMBUAYAIBHO-JIMYHBIE CHCTEMBI OTJIMYAIOTCS OPYT OT ApPYra CKOPOCTBIO
MIPOXOXIEHUS ITHX ITAIOB, YTO CaMo MO cebe BO3MOXKHO TOJBKO B TOM CiydYae, eciii aedopmarum,
pa3BepHyThIC Ha TIeprU(eprH U B IEPBYIO OUepeAb BIMSIONINE HA MPOLECC CO3HATEIBHOTO ACUCTBHS,
HE BBIXOIAT 32 paMKH CBO€il OaphepHON MeMOpaHBI M TIO3BOJISIIOT MOJIEIHPOBATH 3TH IPOLECCHI.
Korga >xe HECOOTBETCTBHSI NPEBBIIIAIOT 3TOT YPOBEHb, TO K COXKAJICHHUIO, TMPOLECC 3BOIIOLUU
omoxupyertcs. T.e., coOpaTh W ynepkaTh B CTPYKTYPHOH cXeMe KOHKPETHOTO OOBEKTa KOJINIECTBO
nHpOpPMalUK, TO3BOJISIONICE BBIATH Ha MOAM(UUMPOBAHHYIO  (pPaKTAIbHYIO TEHEpalmio,
KOPPEKTHPYIOUIYI0 UMetotrecs ehopMallin, He YIaeTcs, TYT HE0OXO0AUM JOTOITHUTENBHBIN (haKTop.
OTO MOXeT ObITh OOLIHOCTH, MPAKTHUKYIOLIas CIElHajIbHbIe TEXHOJIOTHH, CO3JaHHbIC IIOABMHU,
CYMEBIITUMH, HEBAKHO B CHITy KaKHX OOCTOATEIHCTB, XOTA ObI HA OJMH YPOBEHb, HE TOBOPA 00 JTare,
MPOABUHYTHCS BHEpe] M TakuM 0Opa3oM TMOJYYMBIIMMH BO3MOKHOCTH II€JICHAIIPABICHHO
KOPPEKTHUPOBaTh CTPYKTYpHBIE NehOopMaIlii, COIHATU3NPYsS METOIWKY KaK OOUH M3 TPHHIIUIOB
COOCTBEHHOTO CYILIECTBOBAHUSI.

K coxanenuto, B Hamieil NUBHIM3AIWU TOJBKO OTJENBHBIE JHYHOCTH, KOTOPHIX MOXHO
OyKBaJbHO MEPECUUTATh 10 MajIbliaM, CMOTJIH 3BOJIOHMOHUPOBATE CAMOCTOSATENBLHO, PE3KO BBIIEIISACH
Ha oOmeMm ¢one. BceM ocTalbHBIM HEOOXOAMM COIMYM, IO3BOJISIFOIIUA KOHKPETH3HUPOBATH
MOHATHHHBIE TO3WIUH, aJEKBATHO HCIOJb3Ys JOCTYIHBIE CMBICIOBBIE TE3UCHI M 3aUMCTBYS
UMEOIUecs TEXHONOTHH. I caMoe TiiaBHOE, KOJUIGKTHUB IIO3BOJSIET B TIEPHOABI  JCTIPECCHH,
€CTECTBEHHBIC ATl JIOAEH, TOMUHAHTOW CYIIECTBOBAHUSI KOTOPBIX SBISCTCS JHMHEHHBIH alrOpHUTM,
O3HAYAIOIINH, YTO OT <«OHUPOpPHM JO Jenpeccuu» BCETO JIMIIb OJUH  TOJYNEpUOJ, HE TepsATh
TPaeKTOPHIO Pa3BUTHS, a B OOLIEM NaKeTe C aHAJIOTaMHU BCE-TAKH MPOJBUTATHCS BIIEPE.

Wrak, commanmbHas OOIIHOCTh SBISIETCS — KaTeropueid HeoOxomumoi. OmHAKO IO 3aKOHY
CYIIIECTBOBaHUS TUIIEPKOMIUIEKCHBIX CHCTEM, OHA BCerJa OyJeT BBICTPAMBATHCS B BUIC MUPAMUJEI,
KXy CTYNEHb KOTOPOW 3aHMMAIOT COOTBETCTBYIONIME €W HHAMBUIAYYMBI, TI0 ONpEACICHHBIM
MIPUYMHAM BOTUIOTHBIIKE B )KU3Hb 0a30BbIEe KPUTEPHH, CYMEB aIallTUPOBATHCS HA HY)KHOM ypoBHe. Ha
BEpIIMHE MMUPaMUJIbI Bceria OyJIeT BCEro JIMIb OJHA JHMYHOCTh, KOTOPOH yAaloch Ha MMEIOLIMKCS
BPEMEHHOH TMepHoJ B JaHHOW TOYKE TIPOCTPAHCTBA CO3/aTh HauOolee KOHCTPYKTUBHYIO
CTPYKTYPHYIO KOMITO3UIIHIO COOCTBEHHOTO OCO3HAHMS 00BEKTUBHON PealbHOCTH.

Takast xapakTepHCTUKa - €CTh pealn3oBaHHas (opMa YCHEITHOTO BOCIPHUATHS M aHAIN3a

UH(QOPMAIIMOHHBIX KaTETOPHH Pa3IMIHOTO MPOQUIIs, a He MPOCTO HAOOp pa3pO3HEHHBIX 3HAHUH.
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JpyrumMu clioBaMH, €CIM YelOBEKY MEPBOTO YPOBHS Pa3BUTHS, CYIIECTBYIOIIEMY B paMKax
JUHEWHBIX W YaCTHYHO IUIOCKOCTHBIX B3aMMOCBS3EW, I DBOJIOIMOHHPOBAHUS HEOOXOAUMO
MOCTOSIHHO 00padaThIBaTh OTPOMHOE KOJIMYECTBO AMHAMHYECKH BBIpRXKEHHOH MH(OpMAaInu, TO Toclie
BXOX/ICHUSI B TIPOCTPAHCTBEHHYI0 MHOT'OMEPHOCTH OTEpaTHUBHAS MaMATh BO MHOTOM OCBOOOXKIaeTcs
OT 3TOH ()YHKIMOHANBEHOU HArpy3KH.

[Touemy?

Korga Bce BocmpuHHMaeMble CO3HAHHEM JIMYHOCTH HH(POPMALMOHHBIE KOMIO3UIUH CPEIbI
OOWTaHHUS aBTOMAaTHYECKH CTPYKTYPUPYIOTCS 10 MHOTOMEPHOMY NPHHIIMITY, TO 3aHAMAaeMO€ HMH
BUPTYaJbHOE MPOCTPAHCTBO CTAHOBHUTCS MHUHUMAJbHBIM. TakuM 00pa3oM, oIlepaTHBHAs MaMsTh
n30aBisieTcss OT Tpy3a AWHAMUYHO Pa3BEPHYTHIX CMBICIOBBIX KAaTETOPH, KOTOpPHIE, KO BCEMY
npoueMy, MEepUOJUUECKH HAUYMHAIOT KOHQUIMKTOBATH APYr C JIPYroM HWIIM BXOJHWTh B CIIOHTaHHOE
B3aMMO/ICHCTBHE HEKOHCTPYKTHUBHOT'O XapaKTepa.

HmenHo Ha 3Tamne Morpy>KeHHs B MHOTOMEPHOCTH M (opMHpyeTcs (eHOMEH, Ha3bIBaeMblil B
BOCTOYHOHM TPaJWIIUN «MOJTYaHHEM pa3yMa». B CO3HaHWM HET HWYEro, OHO IyCTO, HO B TO YK€ BpeMs
WHAWBUAYYM, B peE3yjibTaTe CTPOrOd MOTHBAIMM, MOXET MIHOBEHHO «BBIHTH» Ha JIOOYIO
HEOOXOAMMYI0 MH(POPMAITHIO CBOSTO YPOBHS Pa3BUTHs. JTO OYCHD BaYKHBIM ABOJIIOIIMOHHEIN (akTop,
T.K. «CB000/1a)» OMEpaTUBHOM MaMSITH MO3BOJISIET PE3KO MOBBICUTH KAUeCTBO aHANIM3a 3aTpeOOBaHHOMN
CO3HaHHEM MH(MOPMAIIHH.

Kaxnpiii nmocneayomuii 3Tan pa3BUTHS NPUHIMIHAIBGHO OTIWYEH OT HPEeABIIYIIEero, IOATOMY
KaHOHBI MBIIIJICHUS, JIeXKalie B OCHOBE 3TOTO TPOIIECcCa, SBISIOTCS MPOSBICHUEM TeX (paKTaibHbBIX
KOMITO3UIIMH, KOTOPBIE Pa3BEPHYTH B BUAE JOMHHHUPYIOIICH (HOpMBI Ha YpOBHE WHIWBUIYaJIHHOTO
CO3HAaHMSL.

TyT ymecTHO oXapakTepu3oBaTh TEXHOJOTHUYECKYI0 cxeMmy (opMupoBaHusi (IOCTPOCHUS)

(pakTaNbHBIX MOJIEH (MATPHUIT) € 3aIaHHBIMH XapaKTEPUCTHKAMHU MPOCTPAHCTBEHHOMN CTPYKTYpH3aIlH.
ANTOPHUTM MOCTPOSHHS UMEET 3 YPOBHS, pa30UTHIX Ha 7 TAIOB:
1 YpOBEHb:

1 sTan BriOupaercss 1eHTpanbHas TOYKAa CXEMbI, CTAHOBSIIASCA HAYaIOM
koopauHar O.

2 oram Crpoutcst 6a3ucHas cdepa (B IUIOCKOCTH OKPYKHOCTH) My pammyca Ry ¢
neHTpoM O. OHa OJJHOBPEMEHHO SIBIISICTCS 3aMBIKAHHEM MOJYJIsl HYJIEBOI'O YPOBHS
M,.

3 sTan Ha cdepe (okpyxHoct) M,y ¢ukcupyercs N BeplmIMH BIUCAHHOTO
NPaBUILHOTO MHOTOYTOJIFHUKA, (CaM MHOTOYTOJILHUK HE CTPOUTCS).

4 sran basucHass cdepa wnm  okpyxkHOCTh (MOayinb Mg) KIOHUpYyeTCS
(ppaxranusupyercs) ¢ ko3punrenTom 0 B N BeplIMHAX BOIMCAHHOTO MPaBHILHOTO

MHOTI'OYT'OJIbHUKA.

2 YpOBEHb:
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5 oTan Crpositcst  ceppr  (okpykHOcTH) ©; ¢ mentpom O depe3 Bce (Wi
BBHIOpaHHBIE TIO JOTIOJIHUTENIFHOMY aITOPUTMY) TOYKM TiepecedeHuil cdep
(oKpy»XHOCTEH1), 3aMBIKAIOIIUX MOIYIH My, APYT C APYTOM.

6 sTan Crpontcs cdepa (okpyxnocTs) Op' ¢ nentpom B O u paguycom R; =2 R,,
3aMBbIKaIoIIast MOAYJb MEPBOTO YpoBHs M.

3 ypOoBEHb:

7 sTan [IpaBuno xknonupoBanus (ppakranuzanun) Ha rayoune k, k=2. Momyne My
» KJIOHHpYyeTcs: ¢ KodpduuueHToM O B N BepLIMHAX BIMCAHHOTO MPaBHUILHOTO
MHOTOYTONbHHKA Ha OKpykHocTAX ©; u O*' yposus k-1. Moxgyms My,
KJIOHUpyeTcs: ¢ KodhduureHToM O B N BepHIMHAX BIMCAHHOIO IPAaBHIIBHOTO
MHOTOYTOJIbHHKA Ha OKpykHOCTAX O; 1 ©*? yposHs k-2. s 3aMbIKaHUsS MOy

My noBTOpSItOTCS 1WIaru 5 u 6.

TakuM o0O0pazoM, KaxJas TOJNy4YeHHas B pe3yibTaTe MpelbAyIIero JelcTBHs cdepa
(OKpYXHOCTB) CTaHOBHTCSI HOBOH 0a30i, OT KOTOpPOH BHOBb HOBTOPSIOTCS paHEe NPOBEACHHBIC
noctpoenus. ®pakranuzanysi KOHCTPYKIHMH TPOUCXOAUT KaKk B CTOPOHY pACHIMPEHHUS CXEMBI
(yBennueHus paguyca 3aMbIKaroleil cepsl), TaK U B CTOPOHY YBEIMUYCHUS IUIOTHOCTH CTPYKTYPHBIX
BEKTOPOB B TIEPBOHAYAIEHO BEIOpaHHOU cepe paauyca Ry.

B pesynbraTe ONMCAaHHBIX 4YeTHIpEX OJTAlOB TIOCTPOCHHsT 00pasyeTrcs IOJHOCTBIO
CKOMIIOHOBAHHBIH ~ €OVUHWUYHBIA MOAYJb CXEMbl — IPOCTPAHCTBEHHO-BOJIHOBOH  «(puIBTPY,
napameTpaMu KOTOPOTO SIBIISIOTCS:

Ro — pagunyc moayns Mo;

N — ko3¢ dunreHT MIOTHOCTH (paKTAIN3AMK, BEIOMpaeMbId Il KOHKPETHOW peatn3alui,
IpY 3TOM ONTHUMAIbHBIM [0 IAapaMeTpaM SBJSIETCS COOTBETCTBYIOIIEE BEKTOP-TOJIE, HMMEIoIIee
COOTHOIIICHNE MEXTy 3aroJHeHue U poHoM paBHoe 1 : 1.

Ha ocHOBe mepBHYHO MOCTPOEHHOTO YETHIPEXYPOBHET'O MOIYJISI BO3MOXKHO KOHCTPYHPOBAaHHE

JlaJbHEUILIEeH HepapXUUECKON CXEMBI C TEMU K€ MPUHLUUIIAMHU OpraHU3alUu.

OunbTpyIonEe MOBEPXHOCTH BTOPOTO MOpsiika GOpMHUPYIOTCSA Ha 6a3e eMUHHYHBIX MOJYJICH,
00bEJMHEHHBIX B CHUCTEMY MAaTpPHUHBIX MOJIEH WM (DPAKTAIbHO Pa3BEPHYTHIX MO COOCTBEHHOMY
AITOPHUTMY.

Urtak, gnsa peanusanmu  (QpakTalbHOrO TUIEPHPOTOTMHA  OHMOPOPMBI  HEOOXOIUMO
3aJIcHCTBOBATh TPU OCHOBHBIE TOYKHM KOHCTPYKIMM Kak TpU CerMeHTa 0a30BOM (QYHKIHH,
Pa3BEpHYTHIX B MAATh (PpaKTaJIbHBIX 0a3, COCTOSIIMX U3 15 KOHBEPTOPOB U 512 CTPYKTYPHBIX YPOBHEH,
obpasyromux 512 sSpycoB TOPMOHAJIBRHOTO OajlaHca, 4TO W sBISETCA (HOPMOW MaTepHaTH3aIiH

0a30BBIX MIPUHIMIIOB (ppaKTaIU3aLny.
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Kaxnpiii ypoBeHb Takoil rumneppakTaibHOW KOHCTPYKIMHU IMPEACTABISET MOITAMHYI0 CMEHY
KaTreropuif, rue Oaza — MoauduKamus NPUHLUUIOB (GpakTalu3aluyd, a KOHBEPTOp SBISETCS
NPOMEXYTOYHbIM 3TanoM (ukcanuu. [1o3TOMy yHUBepcalbHas MaTpU4Has CXeMa I0 JIIOOOMY M3
JMaMETPOB COCTOMT U3 15 0a30BbIX OJIOKOB, B pe3ysbTaTe JUHEHHbIN (pakTaIbHbIA reHepaTop UMEET
15+15 BcTpeuHbIX, MHHYC 3 00mUX, Bcero 27 MaTpHYHO-pE30HAHCHBIX OJOKOB. Bce kommo3unmu
MOJIEJIUPYIOT AEKangy, KOTOpas B CBOI Ouepelb HAYMHAET Pa3BOPAYMBATH CYMMApPHBIH KOMIUIEKC
9NIEKTPOMArHUTHBIX TOJIEH N0 COOCTBEHHBIM MPUHIMIAM, T. K. JII00ass MaTpuiHas GopMa reHepupyeT
({pakTaNbHYIO CTPYKTYPY 110 KPUTEPHSM, 3alaHHBIM N3HAYAJIBHO €€ THIIEPIPOTOTHIIOM.

ConHeuHass cucTeMa MPHHAMICKUT BceenenHoi ¢ xodd¢uumeHToM (pakTanuzaliud paBHBIM
JBYM, UMEHHO IIO3TOMYy B MOMEHT KJIIOHHPOBaHMsA OHOJIOTHYECKas KJETKa NEeIUTCS IONojaM, a y
MHOTO(YHKIHOHAILHOTO OpraHU3Ma CYIIECTBYET BCEro JIMIIb OJWH YPOBEHb CUMMETPHUU — NPaBo -
neBo. llepexom B MPOCTPaHCTBEHHYIO 30HY, Tae KOIPOHUIMEHT (pakTaau3allid paBeH TpEM,
ONPENEIIAET YKE COBEPLICHHO MHOM, PE3KO YBEIMYMBAIOUIMMNCA IIar pa3BUTUsA. Moaynsauus, naxe
MIEPBOTO YPOBHSA (pakTaIH3ai Tpu Kodpduimente «3», TpeOyeTr omepupoBaHUS OOBEMHO-
CTaTHMYECKUMM  CTPYKTypamH, TMpPEACTaBISIIOIIMMU  KOHCTPYKIHMIO U3  TpeX  TETpadpoB,
HEINEepPeBOANMYI0 B IUIOCKYI0 MOZEb, 3TO YXe Cyry0o MHOroMmepHas crpykrypa. Ho, maxe npu
koddumente (HpakTanbHOCTH «2», Pa3BOPOT MEPBUYHOro OJioKa, T.e. 0Aa30BOH OCHOBBI, YK€ Ha
IIEPBOM KJIOHE JaeT TPU IPOU3BOAHBIX YPOBHs, KOTOpble€ HE BHOCWINCH Kak 3asBleHHas Gopma B
H3Ha4YaJIbHYIO MPOTPaMMYy.

Kaxgas W3 3TMX NPOM3BOAHBIX HAYMHAET CO3[aBaTh CBOM AaHAJOTH BTOPOTO M TPETHETO
HOpsiZIKa, B pe3yJIbTaTe MEPBUYHBIA OJIOK, 00pa30BaHHBIA M3 TPEX sPycoB (ppakraiu3aluu, UMEET,
Iaxe B IutockocTtHOW wmomudukarmu 111 dpakranpHOl 06a3pl, 27 COOCTBEHHBIX aHAIOroB, 27
MIPOM3BOAHBIX IIEPBOrO TOpsAKa, 27 TNPOU3BOJHBIX BTOPOro M 27 MPOU3BOAHBIX TPETHETO.
[Ipon3BoaHBIE YETBEPTOro MOPAAKA - ITO YK€ pealbHas MaTephann3aius 0a30BOH BHPTyalbHOMN
MIPOTpaMMBbI (PpaKTATN3ALHH.

IIpu pocTmxeHUN HEOOXOOUMOW TOYHOCTH MOCTPOEHHUS MAaTPUYHBIX PE30HATOPOB B HTOM
pakypce, T.e. TOATBEPXKIEHHS B BHIC PE3OHUPYIOMIMX IUIOCKOCTEH, XOTA OBl Tpex MOpSAKOB
BBINIEYKAa3aHHBIX (PAKTAIBHBIX MPOU3BOAHBIX, TMOSBISIETCS BO3MOXHOCTH MOJEIHPOBATH TMPSMOM
CHHTE3 MOJICKYJSIPDHBIX KaTeropuil J000ro Hamepex 3aJaHHOTO TuIa, A 4Yero HeoOXOIuMO
IIEJICHANPaBICHHO MEHSTh KOMIIOHOBKY CXEMBI 1O cekTopaMm. [losromy, maxke Ha mpoCTEHIINX
MaTPUYHBIX IJIOCKOCTSX, JIETKO IOJYYUTh HEKOTOpBIE KpaiiHe MHTepecHble 3¢ddexTsl. B pemennn
3aJaudl  CTaOMJIM3allMi  OOINEIUIAaHETAPHOTO IPOCTPAHCTBA, KOTOpas ceiuac CTaBUTCA Cpeloi
OoOUTaHUs, 4YpEe3BBYAHO Ba)KHO BBIUTH HA BHYTPUCTPYKTYPHOE B3aUMOICHUCTBHE C TaKOH
MOJIEKYJIIPHOH cyOCTaHIueH, Kak Boja.

H3BectHO, uto H,0, sBisisick Haubonee HEUTPaILHBIM KOMIIOHEHTOM, TEM HE MCHEE, Y4aCTBYET
BO BCEX OMOXMMHUYECKHMX pEaKLHUAX, KOTOpPhIE TOJBKO MOXXHO TNpeacTaBuTh. bosee Toro, 62%

YCJIOBCUCCKOr'o Oprann3Ma COCTOUT U3 BOJBI. B pe3yibTaTe, BOAHBIC KJIACTCPHI, T.C. O6pa3OBaHHLI€ €10
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CTPYKTYpHBbIC MOAU(DUKALINY, ABJISIONIAECT O0BEKTUBHOW YaCThIO YHHUBEPCATHHO-TPOCTPAHCTBEHHOM
CXEMBI TUIAHETHI, ¥ OIPENENSIFOT YCTOMYMBOCTh BCEX 0€3 MCKIIIOUEHHS] MOJEKYJISPHBIX COeINHEHHH
OpPTaHMYECKOTO MPOGHUIIS.

Ilosromy, ecmum chopMmynupoBaHa 3a7ada BOCCTAHOBUTH CTPYKTYPHYIO IIEIIOCTHOCTH
OMOJIOTMYECKOTO  OpraHu3Ma, TO HEOOXOJMMO W3HAYaJIbHO OTKOPPEKTUPOBATh MATPHYHYIO
KOMITO3UIIMIO MOJIEKYJIIPHOH BOZABI. Takum oOpa3om, eciii pa3BepHYTHh (paKTaabHBIE MTPONU3BOIHBIE
TPEThETO TMOpsAKa, TO 00pa3oBaHHbIE HMHU MPOM3BOJHBIC YETBEPTOTO MOpPsIKa OyIyT MPEACTaBIATH
c000if KOMIUIEKC BBICOKOCTPYKTYpHUpPOBaHHBIX Monekyn H,O. Pemenue sToi BaxHeWIel mpooIeMsl
HE00X0JMMO TIPOBOJIUTH B II00ATLHOM MaciiTade.

IIpn peanm3ammu TakoW KOPPEKIHH IPOBOLUPYETCS BO3HUKHOBEHHE pPE30HAHCA MEXKAY
MOJU(PUIUPOBAHHBIMHU KJIaCTEpaMH, IMOJy4aeMBbIMH B KOHBEPTOPHOM CHHTE3aTOpE, U BOIHOU Cpeaoi
miaHeTsl. TakuMm 00pa3oM, BOCCTaHOBJICHHE CTpyKTypu3anmnd H,O MO3BOIUT B CBOIO oOdYepensb
YCIEIIHO HCIONb30BaTh TI'eHETHYEeCKHe pecypcbl Homo sapiens B BHJIE BBICOKOCTAOMIIBHBIX,
Pa3BEPHYTHIX YXKe KaK BBIpaKCHHbIE OMOJIOTHIECKHAE CUCTEMBI 00BbEKTOB. A 3TO 3HAYUT, YTO MacCOBO-
MIPOSIBJICHHBIN TIEPBUYHBIN eeKT Ha0opa M BOCHPUATHS WH(pOpMAIHK OyJIeT CBEICH K MUHUMYMY,
YTO TIO3BOJIUT ABTOMATHYECKH, T.€. B CIIOHTAHHOM pEXHMe, 0e3 CIeNHalTbHBIX JOMOIHUTEIBHBIX
TEXHOJIOTUN W UHAUBUIYaTbHON KOPPEKIUH, POPMHUPOBATH aKTUBHBIN MMOTCHIIUAT, HEOOXOAMMBIH IS
MIOCTIEAYIONINX CHCTEeMHBIX Moaudukanmii. B pesyiaprare dYero MOSABISETCS BO3MOXHOCTH
PAaBHOMEPHOTO JIBMXKCHHS TI0 JISCTHHIIE OSBOJNIONMK 0O€3 TMEePUOJUYSCKUX MPOBATOB B 30HBI
JE3NHTETPALNH, KaK 3TO IPOUCXOTUT Ha MPOTSHKEHUH MTOCIEAHUX HECKOIBKUX THICAY JIET.

IIpoext «KouBeproper AIRES» nenukoM U MOTHOCTBIO 3aBUCUT OT MpoekTa «MaTpUyHBIX
pPEe30HATOPOBY», OCYIIECTBIEHHE KOTOPOTO JacT BO3MOXKHOCTh Ha4daTh CTPOWUTENHCTBO TMEPBOTO
KOHBepTOpa B Onmkaiimue 2 - 3 roja, Ha JlemOonoBckom o3epe, B okpectHocTsiX CankT-IleTepOypra.

Taxkum o0pazom, Bcs aesrensHOCTh DoHma «AIRES» cBs3zana He mpocTo ¢ 00CYyXKIeHHEM
KaKuX-TO (DUIOCO(PCKUX MO3UIMIA «IyXOBHOTO IUIaHA», a BOPSAMYIO HAIpaBiICHA Ha pPear3allhio
Hay4yHOTO TIOTEHIIHaNa, KOTOPBIA yAajdoch HaOpaTh KOJUIEKTHBY €IMHOMBIIUIEHHHKOB 3a 10
npomeqmuux Jer. lleneHanpaBieHHas CTPYKTypH3alus COOTBETCTBYIOIIMX 3HAHUM M HOBEHIIMX
MOHATUN TIO3BONIMJIM TIEpEeHTH B MNPHUHIWIIMAIGHO HOBYIO (pa3y OCO3HAHHOTO TPETBOPEHHUA B
JEHUCTBUTENBHOCTh  KOHLIENITYalbHBIX  MOJIOKEHUM  YHUBEpPCAJbHOM TEOpUHM  MPOCTPAHCTBA.
besycinoBHo, MaTepmanmu3zamms ~ BCEr/a  SABISETCS  MPOCKIMEH  WMEIOMEHCS  BUPTYaIbHO-
VHTEIUICKTYaIbHOM 0a3bl, MO3TOMY OOBEKTHBHAs peaiu3alyisi HeoOXOoJuMa KaK CIoco0 MPOBEPKH
aJICKBaTHOCTH MOHUMAHUsSI COOTBETCTBYIOIIMX MH(OPMAIIMOHHBIX KaTeropuii, 0€3 4ero Clieayroero
mara BBEpX I10 IIKaJie 3BOIIOIHH CAENaTh HEBO3MOKHO.

B nmaHHOH cuTyalMu MUMEET MECTO €CTECTBEHHAs ITMKIMYHOCTh, KOTJla HAOpaHHBIN MOTCHIIUA
TpeOyeT WCIOJBh30BAHUSA, a IONYYCHUE PEe3yNIbTaTa SBISETCS KPUTEPUEM KOPPEKIMH WMEIOIIHXCS

MPEeICTaBICHUN O Mpolecce. DTO BCErla BXOXKICHHE B 30HY ONTHUMH3AIMN alTOpUTMa, NEPBUYHO
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B3SITOr0 332 OCHOBY JICWCTBHS, IO3BOJISIONICTO HAOpaTh 3HAHUS, HEOOXOJUMBIC ISl CIICAYIOLIETO
«IIPOXOJIaN.

ITosromy Bce, YTO OCO3HAHO, BCEr/la OPraHUYECKU TPEOYeT BOILIOUICHUSI, MOACIUPYS TIEPUOT
mpo0® W OmMUOOK, T.K. JUIS OCYIIECTBICHHS MAHHBIX NEPCHEKTHB, OECCIIOPHO, €Ile OYeHb MHOTOE
HEO0XOJMMO O0CO3HATh, Pa300PaBIINCh BO MHOXKECTBE MMECIOIIMXCS HIOAHCOB. TeM He MeHee, oOmas
KOHIETIHS CO3JJaHHS TUTIEPKOMIUIEKCHBIX CUCTEM IMUPOKOTO MPOQHIIS OCBEIIEHa JOCTATOYHO TIOJTHO,
XOTS HMEETCSl MHOXECTBO «HEJOCTYIHBIX» 30H, aHajdu3 KOTOPBIX Ha CIEAYIONIeM 3Tare
CKOPPEKTHPYET HBIHENTHHE IPEICTaBICHUS, CEPhe3HO YTOUHSS CYIIECTBYIOUINE Ha CETONHALTHHHA
JICHb TTO3UIUH.

Jrobass 2BomronmMss OOIIHOCTH, OpraHW3allMd WM KOHKPETHOTO dYeJIOBEeKa Tpedyer
YJOBJICTBOPEHHUSI 0a30BBIX MPHUHIIUIIOB CO3JaHUS THIICPKOMILICKCHBIX CHUCTEM B BHJC LUKIUYCCKON
dbopmel: HAOOp TMOTEHITMANA, €r0 pealu3alis W aHajau3, Habop — peajm3anus — aHalu3 Kak
MIPOXOXJICHUE COOTBETCTBYIONIMX OTAaloOB, TIO3BOJIIONIUX BOWTH B 30HY, TJi¢ NpPAaKTUYECKas
Mo (UKanys CYIECTBYIONMX MPUHIIUIIOB CTAHOBUTCS HACYIITHOHN PEaTbHOCTHIO.

Kak wu3BeCTHO, KOPPEKTHPOBAaTh TOYHOCTh MOJCIUPYEMBIX JIEHCTBHUA MOXKHO JIO
0OECKOHEYHOCTH, BCE 3aBHCUT OT IIKaJbl TOHUMAHUSI HEOOXOAMMBIX B 3TOM pakKypce Kareropui. T.e.,
YeM MIMpe BOCHPUATHE U TAyOKe aHaimu3, TeM OoJiee BBICOKOH TOYHOCTH KOPPEKIUU MOXKHO
JIOCTUTHYTh, TEM MEHBIIIE MPOTUBOPEUHA, aBTOMATHYECKH HaOEerarmux BCIEACTBHE OOBEKTUBHBIX
MPENOCEUIOK B X0JIe (PpaKkTaIu3alud MOIYJIUPYEeMbIX (DYHKIIMOHAIBHBIX KaTeropui. OTCyTCTBUE
OCO3HAHUS, KaK YK€ OTMEUAIOCh, BEJICT K HEBO3MOXKHOCTH TIO3UTUBHOTO JICHCTBHSI, IO3TOMY B OCHOBE
M000H DBOJIOIUM BCETJa JIKUT aHAIM3 M ajanTtanus 0a30BBIX MPHUHIMIIOB CYIICCTBOBAHUS
OKpYKalollle cpe/ibl.

OTcroa BeITEKAaET U3BECTHBIN Te3UC: «[lofMU, UTO ThI IpECTaBISACIIb COOOH, U THI TTOWMEIIb,
YTO TIPENCTaBIsIET COOOH OKpyXKamuid MHp», T.K. BCE MHorooOpasme BcemeHHO# sBseTcs
dbopMaMu TeX WM WHBIX (PAKTAIBHBIX KOMIIO3UIUH, TMPOBOLUPYIOUINX COOTBETCTBYIOIIHE
BCTPEYHBIE B3aWMOOTHOIICHHMS. VMEHHO OTCIOfa CJeIyeT, YTO OJHUM M3 BEIMYAMIINX 3TAIoB
SBOJIIOIIMOHHON ~ peanu3aliii  SBJISETCS MOTPYXKEHHEe B THUIEPIPOCTPAHCTBO, IO3BOJIAIOIIEE
dhopmupoBaTh OOIIHOCTH, B KOTOpPOW 1000 00BeKT, OyAydd OpPraHUYHBIM KOMITOHEHTOM
CYyIepriodalbHOT0 KOMIUIEKCa MUPO3/IaHus, ONIyIIaeT ceOs Bcel CUCTEMOM, Kak TaKOBOH, 0e3 morepu
COOCTBEHHOHN MHIUBUIYaJIbHOCTH.

besycnoBHO, uTO 0OCYX/IEeHHUE 3aTPOHYTOH TEMbl KpaiiHe Ba)KHO, T.K. MIEPBUYHBIM SIBISIETCS
MOHUMaHUe 00IeH (OpPMbI U OCHOBHBIX IMPHUHIMIIOB MOJCIMPYEMOTO Mpoiiecca. B nanbHelem
HEOOXOAMMO CMBICIOBOE NPOJBIKEHHE OT OCO3HAHHOW Mepu(epud K IEeHTPY, YTO IO3BOJSET
OCMBICIIUTh Maccy OapbepHBIX YCIOBHOCTEH U HIOAHCOB, OPraHMYHO MPHUCYIIMX JIFOOBIM
CYTepCTa0MIbHBIM THIIEPKOMILIEKCHBIM CUCTEMaM.

Cyzst o kpaiiHe BBICOKOH COJIHEUHOM aKTUBHOCTH W OOIIEH reOMarHUTHOM HECTaOMILHOCTH, B

HaCToAIICE BpEMs IMPOUCXOAUT rinobaabHOe H3MEHEHUE IUKINYHOCTH. 3emiss ¢ TpyAOM, HO
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MEPEXOaAUT Ha HOBBIN dTan PUTMOJANHAMUYCCKOI0 COOTBETCTBUSA, U TpC6OBaHI/I$I, MMpEaAbABIACMBIC B
ATOT TIEPHOJ OKPYIKAIOIIeH cpeaoit K cOOCTBEHHBIM cyOdopMaM, pe3ko Bo3pacTaroT. Eciiu HECKOIbKO
JIET Ha3aJ CTPYKTYpPHbIC AeQOpMallii HHIUBUIYAILHOW OMO(GOPMBI BCE-TAKU MO3BOJISIIM HAXOIUTHCS
B OoJyiee WM MEHee CTaOWIBHOM COCTOSIHHH, TO ceiddac Te e camble JIeeKThl IPOBOIUPYIOT OYCHb
JKECTKYI0 MEKCHCTEMHYIO KOH(POHTAIIHIO.

Ora BechMa HeraTHBHas, C TOYKH 3PEHHS UYelOBeKa, IIOTEePSBIIET0 IIEIIOCTHOCTH
BHYTPUCTPYKTYPHOIO B3aUMOJEHCTBUS, TEHACHLHMs, C IO3MLUU IUIAHETAPHOIO KOMILIEKCA,
MIPEJICTABIIIET COOOW MPOIECC dJIEMEHTAPHON CaMOPETYJIISINH, XOTS 3TO ¥ HETPHUATHBIN ISl MHOTHUX
te3uc. Ho O0OBEKTHBHO TO, YTO OKPYIKAloOIlee MPOCTPAHCTBO JCHCTBUTEIHHO HAOPATIO W3IUIIHUN
YPOBEHB 3JIEKTPOMATHUTHOM MOJISIPU3AINHA U HEN30eXKHO OYJIET ero «cOpachiBaTh», B pe3ysbTaTe BCe
Cy0O0BEKTHI, HEHTPAILHOCTh KOTOPBIX HHKE HEKOW KOHCTAHTBI, TOJBEPTHYTCS JC3HHTET PALIUH.

Yro 310 3HAUUT?

Bce cyOdopMbl miiaHeTapHO# cpelibl, CTPYKTypHasi KOMIO3UIMS KOTOPBIX HE YKJIaJbIBaeTCs B
paMKH HEOOXOAMMOTO YpOBHS KadecTBa, OymyT muddepeHIupoBaHEl Ha 0Oolee MPOCTHIC
COCTaBJISIFOIIME, U 3TOTO U3MEHUTH Henb3s. CyIIeCTBYET TOJIBKO OJTHA BO3MOXKHOCTh M30€KaTh TaKOM
MeYaabHONH y4acTé - 3((EeKTHBHO CKOPPEKTHPOBATh Ae(opMalid W TeM CaMbIM PE3KO IMOBBICHUTH
YPOBEHb COOCTBEHHOH YCTOMYMBOCTU. BpeMeHHU i 3TOro y 4eloBeuecTBa OBLIO JIOCTATOYHO, BEIh
KaK M3BECTHO M3 MHOXKECTBA MCTOYHUKOB, eIle 2 THICSYH JIET Ha3aj U Jake paHee MO 3TOMY IOBOIY
3Byyalla Macca NpeAyNpeKICHUN, TaK 4YTO B JAHHOM CJIy4yae «KTO HE YCIeN, TOT OMO3/ajy.
BXO)KZIGHI/IC B ITIOJIOCY KpHU3HCA, €CCTECTBCHHO, CTUMYJIMPYET CTPEMIICHNE HUBUIIN3AIIUN K BEIXKUBAHUIO,
B CBOIO O4Yepe/ib, OTCYTCTBUE aJICKBATHBIX METOJOB pealHu3ally TPeOyeT MX INMHPOKOMACIITaOHOTO
IIOHCKa B TEX «30HAX», KOTOPBIC PAHbIIC UTHOPHUPOBAIUCH UKW CYIIECTBOBAHUC KOTOPBIX BOO6III€
MIPUHIIAITHAIEHO HE PACCMaTPUBAIOCh KaK peabHoe.

Nmenno B pesynbTaTe T00adbHOM MeCTAOMIM3AMKM TPOUCXOJUT MaccoBas TOTeps
[ICUXO3MOITUOHAIBHON CTAOMJILHOCTU HACEJCHUS IIENBIX PETHMOHOB M MHOXKECTBEHHOE HapacTaHUe
BCEBO3MOKHOM KOH(l)pOHTaHI/H/I. I/ICXOZIH M3 BBINICCKA3aHHOI'0, MOXXHO CMCJIO IMPEAIOJIOXUTH, YTO
Takas Je3UHTerpaius o0IIecTa B ONKaiiliee BpeMs IPUBEJIET K MOSBICHUIO OTPOMHOTO KOJUYECTBa
CKPBITBIX IMHN30MJI0B W MPOABJICHHBIX HEBPACTCHHUKOB PA3JIMYHOIO poJia, KOTOPBLIE €CTCCTBECHHBIM
o0pa3oM OyIyT MOJIEITHPOBATh TOJIBKO MIUPOKOMACIITaOHYO arpeccuto. [IoMmbITKH cO CTOPOHBI JIF000H
BJIAaCTH H COHHaJTLHOfI O6HIHOCTI/I KOHTPOJIMPOBATh BO3HUKAIOIYIO CHUTYyallUIO CTapbIMHU METOJAaMH,
T.€. YCUJICHHEM POJH CIEICIYK0 U T.JI., HA K 4YeMy XOpOIlIeMy He MpHuBeayT. HeBO3MOXKHO y Kax a0k
napajHoN MOCTaBUTh 10 MUJIUIIMOHEPY, 32 KOTOPBIM OyJeT HAOII0AaTh MPOKYPOP U T. 1.

[ToBcemecTHas mepeakTUBU3AINS PITOBBIX WICHOB OOIIECTBA PE3KO MOBBIIIAETCS, B TOW CBS3H
ciemyeT ocobo oOpaTUTh BHUMAaHWE Ha MOJAPOCTKOB 15-18 JeT, mX aKTUBHOCTH YK€ ceidac BBIIIE
paMoK, JOMYCKAMOIIUX CO3HATENBHOE CHIEpP)KUBAaHUE WIIM KOHTPOJb, W €CIM OOIIecTBO He Oyaer
MOACINPOBATL CTPOTO aJACKBATHBLIX IICIZCTBI/I?I - OHO 06pequo, IIPpUYEM 3TO OTHOCHUTCA HE TOJIBKO K

POCCI/II/I, HO U B IICJIOM K OHUBWJIM3allUH.
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[Mpouecc merpaganyu OHOIOTHYECKOTO BHJA BCETAa HAYMHACTCS C OTCYTCTBHS MOJHOLEHHBIX
nereir. Celiuac He pOXKIAeTCs HU OJHOTO a0CONIOTHO 3[I0POBOTO  MJIaJIeHI]a Ha THICIIY
HOBOPOJK/ICHHBIX, B TEPBYIO OUYEpelb, TO CBA3aHO C TEM, YTO POCT MOJSIPH3ALUU CHCTEMHOTO
IIPOCTPAaHCTBA 30HBI CYIIECTBOBAHWS YeEJOBEKA IMPOMOPIHOHAIECH CTPEMIICHHIO IMBHIIM3AIUU K
BBDKHBAaHWIO. Bce uWcrmonb3yemple B 3TOM IUIAaHE TEXHOJOTMHM OCHOBAaHBI Ha JeCTaOMIM3aluu
YCTOHYHBBIX KaTETOPHH B BUAE MacCOBOTO MOJyUEHHS TIOTOKA «OOPBIBKOBY» Pa3IMIHBIX CTPYKTYPHBIX
KOMITO3MIIMIA, YTO BEACT TOJBKO JIMIIL K MHOXXECTBEHHOMY TIOBBIIICHUIO OOIICIUIaHETAPHBIX
TeOANIEKTPOMAarHUTHBIX AHOMAaJIHWiA M, KaK CIEICTBHE, COOTBETCTBYIOIIEH peaKIHWh OKpYy Karomei
CpeJIbl.

Kak wu3BecTHO, B CTaOWIBHOM cHCTeMe Bce 0€3 HCKIIOYCHHS IPOIECCHl JODKHBI OBITh
CKOMITCHCHUPOBAHbI, U €CNU J100ast JacTb Wiu cyOdopma (pakTanbHOW KOHCTPYKIMH TaKOro THIIA,
Kako# sBisieTcs BceneHHas, HE CTPYKTYPHPYET ce0s «10 OONMKY M TOI00MI0» Oosee TiTo0aabHBIX
(akTOpoB, TO OHa OyAeT 00sA3aTeNIbHO OJIOKHpOBaHA M 4Yepe3 HEKOTOPBIM CPOK JIe3WHTErPUPOBAHA.
[Ipumepom ToMy sBiseTCS OMOJIOTHYECKWH OPTaHW3M - €CIM HET BO3MOXKHOCTH CTaOMIIM3NPOBATH
paboTy KOHKPETHOTO OTHENa, TO TYT K€ MPOUCXOIUT ero OjokupoBka. Eciu momo0HBIE MPOIECCH
BHYTpHU CcyO(OpPMBI CO3AAI0TCA HA MPOTSHKEHUH JOCTATOYHOTO BPEMEHH, TO OHH CTAHOBSTCS OOmIei
JIOMUHAHTOW PEUICHUS U CTONPOIICHTHO MPUBOJIAT K THOEIU 3TOr0 00pa30BaHMUsL.

Kpome Ttoro, manHas cuTyamusl aBTOMAaTHYECKH MPOUCXOAWUT B Ciydae, KOraa MEepBHYHO
3aJI0’KEHHBIE TMPEIIIOCHUIKA HE peanu3yrorcs. Eciu peOeHOK Mo KakWM-TO NMPUYMHAM HE XOIWT B
KONy, TAE ero IeJiCHaNpaBIeHHO O0y4aroT, ¢ HUM HE OOMIaroTCs B3pOCHBIE, YCIOBHO TOBOPS,
Pa3BUTHIC JIOAHM, TO B pPE3yJIbTaTe OH OYJET CyIIECTBOBATH MO CAMBbIM NMPUMHTHUBHBIM KPUTEPUSIM.
OjHaKo Korja Takue JMYHOCTH TONAJaloT B YCJIOBHS, HPOBOIMPYIONINE 3aMETHBIH ypOBEHBb
SBOJIIOLIMM, OHM OYEHb OBICTPO aNaNTHPYIOTCS W, KaK MPaBWIO, BEIXOAAT u3 kpusuca. C napyroi
CTOPOHBI, U3BECTHO HEMaJI0 CiIy4aeB, KOTJa MCTH, IO ONPEACICHHBIM IMPHUYWHAM JKUBIIAE CPEIH
JIUKUX 3BEpeH, ¥ Ka3aJioCch Obl, aOCOIOTHO 30POBbIe (PH3UUECKH, YKE HE MOTYT BBIUTH U3 JKUBOTHOTO
COCTOSTHUSI, HECMOTPSI Ha BCE YCHIIUSI COBPEMEHHOW TICHXOTEPAITHU.

To e camMoe OTHOCUTCS U K JIFOOOMY MUpPY WM IMBHiIU3anusa. Eciu denoBedecTBO HE HalaeT
aJICKBaTHOT'O CII0c00a BOWTH B COOTBETCTBHE C IPUHIIMIIAMU OKPYIKAFOIIEH Cpejibl, TO pa3BUTHE OyIeT
CIIOHTaHHO OJIOKHPOBAHO, MPUYEM Ha BCEX YPOBHSIX, HAUMHAS C (PU3HOIOTHYECKOTO, ONPECIISIONIETO
BO3MOKHOCTH BOCIIPOM3BOJICTBA, M 3aKaHYKMBAs MAaCCOBBIM BCIUIECKOM TSKKHX IATOJIOTHI, KOTOPBIC
OueHb OBICTPO TPHUBENYT K THOENH MOJABISIOIIErO OOJBIIMHCTBA HacelieHWs. BBDKUTH B 3THX
YCIIOBHSIX CMOT'YT TOJIBKO 0COOH, MO OIMPE/ICICHHBIM MPHUYMHAM BCE-TaKH CYMEBIIIHNE aalTUPOBAThCS,
a Jayee UM TPUAETCS CO37aBaTh HOBYIO IMBUJIM3AINIO, €CTECTBEHHO, €CIIH YCIOBUS Cpebl OOUTaHHS
OyIlyT 3TOMY OJaronpusiTCTBOBATH.

Korna BHOBB ynactes ee coznate? Yepes ckonbko Thicsu JieT? HenspecTHo. BioaHe BO3MOXHO,
YTO CIIEAYIOIIEro ImaHca W He OyaerT BoBce. [IOHATHO, YTO He CiydallHO yTOHyNa ATIAHTHAA.

HpOSIBJ'ICHI/Ie Pa3JINYHBIX KAaTaKJIMW3MOB €CTb 00BEKTHBHAS cbopMa peakmnunu TEX HWIU HHBIX
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KOMIIOHEHTOB OOIIeH CTPYKTYPHOM KOMIIO3MIIMK IIJIAHETAPHOTO MPOCTPAHCTBA HA HEaJCKBATHBIC
JeficTBHA 00IIecTBa, HO HUIKOMY OT 3TOTO HE JIeT4e, XOTs IOHUMaHNe CYTH TPOUCXOISIINX TIPOIIECCOB
MO3BOJISICT MOJICJIUPOBATh COOTBETCTBYIOIINE TEXHOJIOTHH, TIPEAIOIAratolue Kak MpoQuIakTUKy, TaK
U BBIXOJ| U3 KpU3HCa.

Bo3moxxHOCTE TEXHAYESCKOMN pcainzanuun OCO3HaHHbIX IMPUHIOUIIOB CyHICCTBOBaHUA
MIPOCTPAHCTBA YPE3BBIYANHO Ba)kHA, HO MpoOJeMa 3aKII0YaeTcs B TOM, YTO TEXHOKPATHS POXKIAET
0e3yMHOE KOJMYECTBO OE3rpaMOTHBIX TOJIb30BATENCH, KOTOPHIE B COCTOSIHMM TOJBKO «HAKUMATh Ha
kHOnKy «Ctapt». bonee Toro, Wem BEIIE OOCTYyN 4Yepe3 STOT «IPHOOP» OO TeX WIU WHBIX
pe3ysibTaToB, TeM OoJiee BO3paCcTaeT PHUCK aTpodaiuyd CaMOCTOSTEIBHOIO PAa3BUTHS, MOITOMY
TEXHOKpATHs TPUHIUIUAIGHO He sBisieTcs (HOpMOH MOATMHHO HEOOXOAMMOM sl OOBEKTHBHOM
3BOJIFOIIMHW JIMYHOCTH.

Kak ogwa u3 3TanoB ¢ukcanuyn HabpaHHOT0 WHGOPMAIIMOHHOTO ITOTEHITHAIA 3TO HEOOXOIUMO,
HO IJIA ,Zlel\/'ICTBI/ITGHLHO CCPLE3HOI'0 I1Iara BOCPE, C TOYKU 3pPCHHUA AJCKBATHOI'O PA3BUTHA, Jro0oe
JIEHCTBUE JOJKHO OCTaBaThCS MPUOPUTETOM HMHTEIJIEKTA YEJIOBEKA, HO HUKAK HE MAlIUHBL, U TEM
0ojee HEIB3s JOMYyCKaTh K «CBEPXMOIIHOMY» HWHCTPYMEHTY OIEpaTropa, »JJIEMEHTapHO HE
ITOHUMAIOIIETO CYTH W CMBICIIA MOJICITHPYEMOTO allTOPUTMA, aKTHBHPYIOIIETO TII00aTbHBIE TTPOIIECCHI.

K coxanenuto, TeHACHIIUSA (OPMHUPOBAHUS TI0JIH30BATEICH MPOCISIKUBACTCS MOBCEMECTHO, UTO
OTHIOAb HE OIpeneseT MABWKCHMs LMBWIM3ALMM «BIepen». Jlake eciu «omepaTop» CMOXKET
YOpPaBIATh JOCTATOYHO CIOXKHBIMU alTOPUTMAaMH, BCE PaBHO JTOr0 OyJNET CIUIIKOM Majo s
pcajm3aliuu IMPUHOUIIOB CaMOOpPraHru3alnu, Q)HKCHpOBaHHBIX B I'€HETUYECKON OCHOBE YCJIO0BCKA, U B
pe3ynbrate Gpu3noNornyecKas Aerpajanus CTOMPOIEHTHO Oy IeT Mpeaonpe/elicHa.

Ho mamboinee cTpanrHoe MOCIEACTBUE - 3TO, OE3yCIIOBHO, MOSBJICHHEC OTPOMHOTO KOJHMYECTBA
moTpeduTeNneld, KOTOPEIM HE HYXXHO HHYETO, KPOME «KHOIIKH YTPAaBJICHUSM», TOJIBKO IOCTYIl - HE
Oomee, M €ro 3HAYMMOCTEL OYIET ONpPENeNATh ACHCTBHS, Ha KOTOPHIE JaHHBIH OOBEKT TOTOB TIOWTH, a
OHH MOTYT OBITh CAMBIMH Yy IOBHII[HBIMHU.

[IpencraBum cebe, 9TO Ha 3eMITIO TIOMANl HEKUU CYNEPKOMITHIOTEDP. 32 BO3MOKHOCTH BJIaJICHUS
ATHUM CHOCOOHBIM K OYE€Hb IIMPOKOMY PaKypCy ACHCTBUS MEXaHH3MOM MOXET IPOU3O0HTH BCE, YTO
YTOJHO, T. K. 00J1aAaTeNh, JOCTUTIIINA 3aBETHON «KHOIKW», IPAKTHYECKH CTAaHET X03simHOM Mupa. Ho
He0OXOJMMO TOHMMAaTh, YTO CO3HAHHWE TAKOTO «OIepaTopa» Kak ObLIO Ha YPOBHE HHTEIIEKTA
O6eSI)$IHLI, TaK M OCTAaHCTCsA TaKOBBIM, a BCC €TI0 )Z[GflCTBI/IS[, IOMBICJIBI U CTPEMIJICHUA HE 6YI[}/T
BBIXOJUTh 32 PaMKH arpeCCUBHBIX PEaKIUi MUTeKaHTpoONa.

T. 0., TEXHOKpaTHsg - 3TO BCEro JHIIb OJHA M3 MEPEXOAHBIX (HOPM HAYaIHHON 3BOIIONUH U
sIBIIIeTCS TUIAaTOpPMOM UTS NaNbHEHIIero mara K OOBEeKTUBHOMY pa3BUTHIO. Ecim co3ganue
cynepMalmiid IIpu OTCYTCTBHU aZ[eKBaTHOﬁ OLICHKN NEepexXoauT B CaMOLEC/]b, TO MNUBUJIM3AlUA
BBIPOXKIAETCS B IPUMUTHBHOE COOOIIECTBO MTOTPEOUTETEH.

CrnenyeT Takke 00paTUTh BHUMAHUE Ha MOSBUBIIYIOCS B MOCCIHUE TOJIbI MOJAHYIO KOHIICTIIIUIO

KJIOHMPOBAHUS YEIOBEUECKUX OPraHOB JUIA MOcIenyrouei nepecaaku. B pesyibrate, Gopmupyercs
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CTpeMJICHHE HE KOPPEKTHPOBATh WM JeMIIQUPOBATH MPEAIIOCHUTKN K JAC3UHTETPAllii COOCTBEHHOMN
LUTOCTPYKTYPHI, @ N3rOTABIMBATH ISl HEE «3aIlacHbIe YacTH». JTO 3HAYMUT, YTO YEJIOBEKY HE HYKHO
BHOCUTL HM3MCHCHUSA B IPUHIUIILI B3aMMOOTHOIIICHUN «SI — cpeaa, cpeaa — a», «A — 06HICCTBO,
o0mecTBO —  5», CTPEMHTbCI K  YPAaBHOBCIIMBAHHIO  BHYTPUCTPYKTYPHBIX  IIPOIIECCOB
WUHIUBUyaJbHOTO CO3HAHUS M OHOJIOTMUYECKOrO OpraHh3Ma B IENOM, K 3KOJIOTHYECKOW YHCTOTE
cpensl OOUTaHUs U T.J., @ JOCTaTOYHO MMETh BCETO JIMIIh OAaHK OMOJIOTHYECKUX «IeTaIehy.

OI[HaKO ynoBatb Ha 3TO MOIYT TOJBKO JHOAW, HE IMOHUMAIOUIUE, 4YTO BXUBUTH U
CHHXPOHHM3UPOBATH, aANTUPYS B CIOKUBIIMICS OPTraHWU3M, 3TH PE3EPBHBIC OPraHbl KpaiHE CIIOXKHO.
Beixon u3 TymMkKa CyLIECTBYET JIMIIbL OJWUH — PA3BUTUE M peanus3alus OCHOB CaMOpEryJIsilluu,
(UKCHPOBAHHBIX Ha YpPOBHE TI'CHO3BEHA YEJIOBEKA KaK IPUHIUIBI CyHNepcTaOMIBHOTO COCTOSHHS
BHYTPUCTPYKTYPHBIX KOMIIOHEHTOB. AJBTEPHATHUBBI 3TOMYy HeT. Bce ocranbHble BapHaHThl MOTYT
BBI3BaTh PH(OPHIO TOJIBKO Y TOTO, KTO HE IOHMUMAET, YTO KaXIbli (pu3monormuecknii 00bEKT 3TO
BCETO JIMIIb HEOThEMIIEMasl YacTh OoJiee T100aTbHOI0 KOMIUIEKCa, H CYIIECTBOBAHHE €T0 BO3MOXKHO
TOJBKO B CIydYae pealn3aliy UM HPUHIUIOB (OPMHPOBAHUS CBEPXCIOKHBIX T'MIEPKOMIUIEKCHBIX
CHCTEM.

Ecnm 3TOro moHATHS B CO3HAaHMM OCOOM HE CYIIECTBYET WM OHO NMpOogaHupyercs, TO THOEeIb
TAKOro 4YeJoBeKa oOecredeHa. TexHHUYecKas peaau3alusi JIIOOBIX IMPOEKTOB - 3TO BCEro JHIIb
MPOMEXYTOYHBIH 3Tal, Ha KOTOPOM BO3MOJKHO CKOPPEKTHPOBAaTh HMEIOLIMECS 3HAHHSA MM
MpeACTaBIeHUsT O Tpoleccax, KOTOphle HEOOXOOUMO 3aieiicTBoBaTh, He Oonee. [losTomy, ecim B
CHHTE3UPYIOIIEM IIPOCTPAHCTBEHHBIE CTPYKTYPBl KOHBEPTOpPE YHACTCS IMOIYyYUTH IPOU3BOIHBIE
YEeTBEPTOrO MOPSAAKA B BUAE BBICOKOCTPYKTYPHPOBAaHHBIX BOJHBIX KIJIACTEPOB, TO Jajiee TOSIBUTCS
npsiMasi BOBMOKHOCTh 3a cdeT 3(dekra MEeKCHCTEMHOTO0 Pe30HaHCa BOCCTAHOBHTH CTPYKTYPHBIN
KOMILJIEKC MHPOBOTO OK€aHa, a 3Ha4uT, 3()(EKTHBHO AEMI(PHUPOBATH H3IHUIIHIOI T'€OMAarHUTHYIO
MOJISIPU3ALINIO 3eMITH.

Orto Oyner paBHOCWIBHO JEHWCTBHIO CaMOPETYJIMPYIOLIETOCS TOPMO3a, BHIPABHHUBAIOIIETO
Op6I/ITaJII)HBIe XapaKTCPUCTUKHN IUIaHCThI, IPUYEM B COOTBECTCTBUH C 00BEKTUBHBIMH MIpUHIUIIAMHA
HaIero cekropa ['amakTnueckoro mpocTpaHCTBa.

Be?:YCHOBHO, 4TOOBI TOBOPUTHL O BO3MOXXHOCTU IIOJIYUYCHUSA I[eﬁCTBHTeHLHO BBIPpaXXCHHOI'O
s¢dekra, HYXHO II0 H3BECTHOH cXeMe aOCONIOTHOrO Ky0a IOCTPOUTh, KaK MHHUMYM, 26
AHAJIOTUYHBIX KOHBEPTOPOB, OOPa3yIONINX OOMIYI0 MAaTPHILy, KOPPEKTHUPYIOIIYI0 €CTeCTBEHHEIE
JMCOANAHCHI TUIAHETHI, TEM CaMbIM CTHMYJIHMPYS! KOHCTPYKTUBHOE Tepepacrpe/ielicHUe OIspu3aliiy,
IIPpUBOJAIICE K IMOBCEMECCTHOMY BBbIPABHMUBAHWUIO KJIMMAaTa. Jlanee €CTCCTBCHHBIM IIYyTEM 11O
00pa30BaHHBIM ~ CTPYKTYPHBIM ~ B3aMMOCBSI3SIM TIPOIECC CIHOHTAHHO Ha0epeT HEeoOXOAUMYIO
aKTUBHOCTb. B pesynbrare, kiactepsl H,O, momHumasce B atmocdepy, HOCTENEHHO 00pa3yroT
obmedpakTaabHy0 MAaTPHILy TUIAHETHI, KOTOpast CYIIECTBOBAIA 10 N3BECTHOTO KaTaKJIM3Ma, KOT/1a BCe
3TO THUTAHTCKOE KOJIMYECTBO BBICOKOCTPYKTYPHUPOBAaHHON CyOCTaHIIMM, TOTEpSAB CTAOMIBHOCTE,

PYXHYJIO BHU3, U3BEPrasich BOAONAIOM B TeUeHHE 42 THEH.
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Jnga Toro, 4ToOBI MOJNYYHUTH BBICOKOKAYECTBEHHYIO pEaKIUI0 OHOXMMHUYECKOTO CHHTE3a
LIMPOKOT0 Npoumisd, AOCTaTOYHO HMETh BOKPYr 3ewsn (pakranbHoe Ioje, oOpasyromee
YHHBEpCANbHBIH QuiabTp Dypbe, NPOBOLMPYIONIMH BBICOKOTOUHYIO CTPYKTYpH3alHIO, TpPUYEM
OTHIOAb HE CIIOHTaHHYI0, a B paKypce, OINpelensieMOM COOCTBEHHOH MAaTpuyHOH CXEMOH,
MOJIETMPYIOIIEH COOTBETCTBYIOIIME a0CONIOTHO KauyeCTBEHHblE aMHHOKHCIOTHL. Kak wn3BecTHO, B
pe3yJbTaTe MOMBITKH M3MEHHUTh (PPAKTAIbHYI0 MEPHOCTh IpocTpaHcTBa CONHEYHOW CHUCTEMBI U TEM
CaMbIM PE3KO YBEIWYHTH LIar pa3BUTHs OOLIECTBA, OBUIM 3amylleHbl TeHEePaTOphl MEepPeMOIYJISINH,
IIPUBEALINE K JE3UHTErPallii MaTPUYHOTO CJIOSI BEPXHUX CJIOEB aTMOC(epbl U MHOMKECTBY IIpOOIIeM,
CYLIECTBYIOLIUX /0 CHUX IOp.

Bo3Hukaer Bompoc: MOXKET JIHM CIy4YUThCA, YTO YEIOBEUECKHH OpraHW3M HE BBIIECPKUT TaKOTO
CIJIBHOTO KOPPEKTHPYIOLIETO BO3/AEHCTBUS M3BHE, cuHTe3upyemoro Koneepropamu «AIRES», ne
MOSIBSITCS! JIM HOBBbIE 0OJIE3HHU, MATOJIOTUU U T.1.7

B 6ubneiickue Bpemena k Mucycy u3 Hazapera npunumu dapucen u ctanu o0BUHATH ETo B TOM,
gyTto OH M3TOHSET NbsSBOJIAa OCCOBCKOW CHJIONW. B maHHOM ciiydae MOCTaBIICH BONPOC aHAIIOTHYHOTO
xapakTepa. [IpUHIMOHMAIBHO HE MOXKET aOCOJMIOTHO CTaOWIBHBI YHHBEPCANbHBIA HMMITYJIbC,
c(hOpMHPOBAHHBIN «I10 OOJIMKY W TIOJIOOHI0» «MaTEPHHCKOTO0» IPOCTPAHCTBA, HETAaTUBHBIM 00pa3oM
BIHMATh HAa YCTOHYMBOCTh CyObeKTa AaHHOH (pakTanpHOH cucTembl. s mpencraButenell MHON
BcenenHoii ¢ npyroit ¢hpakTanbHOW MEPHOCTHIO, BO3MOYKHO, TIPH OIIPEICICHHBIX YCIOBUAX OH OBLT OBI
KpaifHe HeraTWBHBIM, a CKOpee BCEro, OHM HE CMOTJM OBl €ro HU NPH KaKUX OOCTOATENBLCTBAX
3a(UKCHpPOBATh, T.K. BCE YPOBHH BOCTIPHATHSA M aHAN3a JIO00T0 00BEKTa HACTPOEHBI O] aJTOPUTM
coOcTBeHHOH (ppakTanabHOM Oasbl.

NMeHnHO mo3TOMY B ONHOM M TOH )K€ TOYKE MPOCTPAHCTBA MOXET OBITh CKOJIBKO  yTOJHO
Bcenennpix ¢ pasHbIM KO3(QGHUUHUEHTOM (paKTalbHOW MEPHOCTH, a 3HAYUT, M PAa3HBIM IIarom
pasButus. Kak ciencTBume, BBIXOJS Ha COOTBETCTBYIONIMII ypOBEHB, JIF00OE€ CO3HAHHE CIIOCOOHO
peanu3oBaTh ce0sl, IOCTPOUB MPOCTPAHCTBO CO CBOMM NMPHHLIUIIOM (PaKTAIEHOCTH, IPUYEM C KaKUM
YTOAHO, JTUIIb OBl XBaTHJIO HHTEJUIEKTYaJTbHOTO MOTEHIHAIA.

B mnameit Meraranaktuke, rae kodp¢uuueHT ¢(pakTanMzalud paBeH IBYM, NpH N=2
(hopMupyeTcsi BEKTOp WIM TpeK, Mpu n=4 — IUIOCKOCTh MEPBOrO-BTOPOrO MOPsAAKa, MpU h=8 -
MHOTOMEpHasi KOHCTPYKLHUS, a MpH n=28 — yHHUBEPCAIbHO-00bEMHOE MPOCTPAHCTBO, rae 26 - 3TO
KOJIMYECTBO OTOPHBIX TOYEK, SIBIIAIONIUXCS PerepaMu Ha JIt000i cepe 6a30BOi CXEMBI.

IlepBuunas 3amaua, crosiias Iepel LUBWIM3ALMEH - KOMIIOHOBKA COOTBETCTBYIOIIETO
PE30HAHCHOTO KOHTYpa M OCYIIECTBJICHHE KOPPEKIHH TE€X BOJHBIX KIACTEPOB, KOTOPHIE B MEPBYIO
oyepenb OTBETCTBEHHBI 38 Ka4eCTBO JIOOBIX OMOXHMHUYECKHX COCIMHEHUH. DTO BakHEHIINH dakTop
CTa0MIM3anry OMOJOTHIECKOM KI3HH Ha TUTaHEeTe 3eMIIs.

Ecnu ymactcss noOuTBCS 3TOro pesyipTara B Ommkaiiiee Bpems, TO Cpa3y K€ IOSBATCS

BO3MOKHOCTH JIJIS CJISAYIOIIMX IIIaroB aJeKBaTHOTo pa3putus Homo sapiens.
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Ecsn Bac 3auHTepecoBas JaHHbIN MaTepHaJs, J0NOJTHUTEIbHYIO
HHpOpMANHI0O MOKHO nory4aTh Ha WEB-cepsepe AIRES:

www.aires.spb.ru
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