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[JJaHHasa KHUra NnoMoXeT y4aCTHMKaM TPEHUHIOB «ACTpalsibHble NepeMeLleHns» n TeMm,
KTO NPOBOAUT MeaAuUTaLUun U IKCMepUMeHTbl CO BpEMEHEM OPUEHTUPOBATLCH BO
BPEMEHHbIX CTPYKTypax. PekoMeHAyeTCHa AN UTeHMSA nocne NpoxXoXaeHUs Kypca
«MNHKapHaUMOHHbIE XN3HU>» N paboTbl C BpEMEHHOW CETKOM 3eMJIM, BbIX0o4a Ha
Hoocdepy, 3anyckHoe yCTPOMCTBO U NMOAFOTOBKM NOCPEAHUKOB U UCCreaoBaTesnen
HOOBpPEMEHHbIX (PaKTOPOB.

KHura asnsetcs c6OpHMKOM CTaTen, HanMCaHHbIX TBOPYECKUM KONIEKTUBOM MNOA
pykoBoAcTBOM AnekcaHapa [nhasa.

Cwunbl: Mbl sBnsgeMcsa yactbto Hoocdepbl. B gaHHOM ciiyyae s Hac HEBaXHO
Hoocdepa 3to nnun XpoHocdepa, nb6o ato HepasaenbHble NOHATUSA. OHU HepPa3pPbIBHO
CBSA3aHbl - 04HO C ApyrnM. BepHee, 3TO B3aMMOAONONHAOLWME YACTU U KOHTaKTUpYoLwne,
NO3TOMY, SIBNASICb YaCTbtO OAHOMO, Mbl, B TO Xe& BpeMs, IBNSeMCsl 4acTblo ApYyroro.
OTpaxeHune XpoHocdepbl 0O4EHb HArMS4HO MOXHO PacCMOTpPeTb Ha reoMeTpuu
BpEeMeHHbIX akTopoB. NpeacTaBuM, YTO U3 HEKOro sapa BceneHHON BblpblBAETCA MOTOK
BpeMeHHbIX YacTtuy,. Mx 3agaya - cobpaTtb MHpopMaumio co Bcex 06beKTOB U CyOBHEKTOB,
HaxoasaWmnxcs Bo BceneHHoM, npuyem He npocTto cobpaTb, @ CKONMpoBaTb ANHAMUNYECKNI
npouecc. Ho eCcTb U BpeMeHHble YacTuubl, 3aj4a4a KOTOPbIX MPUBHECTU U3MEHEHUS Ha
raslakTM4yeckoM, 3Be34HOM UM NaaHeTapHOM MacwTabe.



BbipBaBLUENCS NOTOK YacTul, BpallasiCb Mo 4YacoOBOW CTpesike, co34aeT Kopuaop, B
AViaMeTpe HEeCKOJIbKMX COT NapceKkoB. Bo3HMKaET paclumpsaowencs KOHYC Uan ynmTka.
3aTeM 3TOT NOTOK, BbIBOPAYMBasACb HAaM3HAHKY, YBENMYMBAET ANAMETP U HA NOMNEpPEYHOM
cpese, B palloHe sapa, NpUHMMaeT MakCUManbHbIN AnaMeTp. 3aTeM, NpoaosKasa ceoe
ABMXEHWEe, YMEHbLUAETCa B AMaMeTpe, HO yXe Ha ApYyroM nontce, A0 pa3Mepos
OCHOBAHWS MEePBUYHON YAIUTKN U, YMEHbLUASACb B ANaMeTpe, NOBTOPSET NepByto YUTKY,
HO C ApPYroro KoHua. Bo3HukaeT 06beMHbIN 3NAMNCONAHbIN Lap.

Ecnu npoBectn ocu ¢ nepudepun Wwapa Ha S4p0, TO B MecTax NpoxXoXAeHUs NoToka
HaHM3bIBAIOTCS YJINTKM BPEMEHHbIX (PaKTOPOB ranaktnyeckoro nopsigka. Cam
ranakTMyeckmii NOTOK MMEET ABOMHYIO Cnupasnb, rae BHYTPEHHSAS Cnvpanb BbIXOAUT U3
3anyCKHOro YCTPOMCTBA CHU3Y U, YMEHbLUASACb B AMaMeTpe, NpuxoamT B
nHdopMaumoHHoe a4po0 (baHK ranakTnyeckuin). lenasd BHyTpeHHUN KynbbuT,
BblpblBaeTCs 06paTHO U yxe 60NbWMM AMaMeTPoM, OKYTbIBas NMepByo cnuparnb,
npuxoamT obpaTHO B 3anyckHoe ycTponcTteo. OT nocneaHero naet no ocu noToK U,
NpoOHW3bIBas A4PO, BMJeTaeTcs B NOTOK BCeNeHCKoro macwTraba. Ecnm nposectn ocn oT
6onblwero gnameTpa U OCHOBAHWUSA MO HaNpPaBAEHMUIO K SAPY U MPUMKHYTb YAUTKK
MEHbLUMX pa3MepoB, TO NocneaHue eCTb BpeMeHHOoW haKTop 3Be34AHOro Mmacwrtaba. OH
YCTPOEH TakK Xe, KaK M rasakTmyeckun. A Ha NpoBeAeHHble 0CY 3BEe34HON CTPYKTYpbI
HaHU3bIBalOTCA Bonee Menkme yauTKU NnaHeTapHoOro xapakrepa. 2To u byaet BTopou
BPEMEHHOM (paKTop UM NAAHEeTapHbIN. A BOT Ha Hero, no OCSM, HaHU3bIBAKOTCS
BpeMeHHble haKTopbl OTAENbHbIX MHAMBUAOB, KOTOPbIE cervac XMBYT Ha 3emse. S4poMm
nepBoro HOOBpeMeHHOro akTopa sBnsieTcss 6UoaKpaH YenoBeka, a BTOporo - 6aHkK
Wambana n 1.4.

OTO BCEro NinWb OTPaXeHue 35ieMeHTOB XpOHOoCdepbl, KOTOPbIe U YBA3bIBAKOTCS C
hnsmnyecknm BpeMeHeM N AOMEHOM NPOCTPaHCTBA. Ho Apyrne oTpa)keHMs HaM noka
HEen3BeCTHbl, 0CO6EHHO KacaTeNbHO CTPOoeHUss MHHOPMALMOHHbBIX afifOPUTMOB, KOTOPbIE
OTpaXkaloT U XPAHAT AaHHblIe O pa3yMe, Kak TakoBOM. K HUM Take OTHOCATCS U
WHKapHaLUMOHHblE SYelnku YyesioBeveckoro pasyma. Ecnm B Hoocdepe suenkmn xpaHaTcs
nnacrtamu, HaNOXeHHbIMW APYTr Ha Apyra, C yBeNMYeHMEM YNOopSaA0YEHHOCTUN U
KonmyecTsa. HENOHATHO Kak e pacnosararTcsi NnogobHble 3aKOHYEHHble 6/10Ku
MHdOpMaLnmM 0 XMBON MaTepun nbon GopMbl B CTPYKTYpe XpoHocdepbl. Takxke
HEMNOHATHO, rAe HaxXoAUTCA N KaKyto posb urpaet 6aHK - 94p0 MeXBCEeSIeHCKOro AOMeHa,
N 3TOT npouecc 6eckoHeyeH UM HeT. PackpbiB 3TO HanpaBaeHNe, Mbl CMOXEM MOHATb
CX0ACTBO U pasnnyme mexay Pasymamm B oBeleCTB/IEHHON MAaTEPUN N HE B
oBewecTBNéHHoN. Kpome Toro 6yaet noHaTeH 3ambicen Co3gaTens.

MO3TOMY OYEeHb BaXXHO He TOJSIbKO pacCMOTpeTb CTPYKTYpy XpoHocdepbl, HO U
NpuBsA3aTb K GU3NYECKOMY BPEMEHU N NMPOCTPAHCTBY, TOrAa OCTaHEeTCa OAMH Wwar 40
NMOHATMI pa3Hoobpa3unsa nonem m 1.4.

Hauyano aton TeMbl 66110 pa3paboTaHO COBMECTHO MHOW U aBTOpaMu KHurn "Xuebl". Ho y
MeHS Apyroe HanpaBfieHne u uenb, XOTS S 3auHTepecoBaH B @HHOM TeMe.

PykoBoauTesib TBOPYECKOro KOJ1JIEKTMBA
(a3 AnekcaHap N'eoprmuesuy



1.1 HEHHEJINHI

BOMPOC: Ana kakon uenun npuaymaHa XpoHocdepa n KTo eé Kypupyert?
KOHTAKTUPYIOLLAA CUNA: nsa uenen coxpaHeHus BO BPEMEHU M NMPOCTPAHCTBE
MHPOPMALMOHHbBIX HapaboTOK M oMnbITa, KOTOpble H6blIM NOSTyYeHbl B pe3yfbTaTte
XN3HEeAeAaTeNbHOCTU CyLLEeCTB.

BOIMPOC: Bo Bcex namepeHuax?

KOHTAKTUPYIOLWASA CUJIA: Bo BCex U3MepeHUsax. DTo cBoeobpasHOoe XpaHunuLLe,
COOTBETCTBEHHO, BCA MHMOpMaLnNa MMEET rnpaso TaM bbIThb.

BOTMPOC: Takoe mecTo BO BceneHHom 04HO, AN UX MHOIO - 3TUX XpoHocdep?

KOHTAKTUPYIOLLAA CUJIA: Takoro He CywecTByeT - O4AHO MM MHOr0. DTO NOHATUE 06LecTB,
KoTopble eé hopMUpYLOT. PasHuLa B NPOTSXXEHHOCTH.

BOMPOC: lMNMpoTaXeHHOCTU BO BPEMEHUN?

KOHTAKTUPYIOLLAA CUJTA: MpOoTAXXEHHOCTN BO BPEMEHHbLIX U NMPOCTPAHCTBEHHbIX
KoopAMHaTax.

BOIMPOC: Ecnm paccMOTpeTb C TOUKU 3PEHUS NPOCTPAHCTBA U NMOHATUA CTPYH, XOTS CTPYHbI

HEepOBHble, @ UCKPUBJIEHHbIE B MJIOCKOCTU, MOXHO 1M CKa3aTb, YTO MECTO CKOMJEHUSA CTPYH WU
MJIOCKOCTEN B NPOCTPAHCTBE M eCTb NOHATUE XpaHunuwa mamn XpoHocdep?

KOHTAKTUPYIOLLAA CUJTIA: MOXHO CKasaTb M TakK, HO, onNsATb Xe, 06nacTu... Mbl 6bl He ckaszanu,
YTO CYLLECTBYIOT 0bnactun, ckopee noaomnaeT C10BO C/ON.

BOMPOC: KonnyectBo cocpeaoTO4YEHUN LMBUAN3ALNIA B NPOCTPAHCTBE rasakTMYeCcKoro nnm
BCeneHcKoro macwTaba, 611M3Ko K NoHATUIO XpoHocdepbl?

KOHTAKTUPYIOLLAA CUNA: CTpyKTypa nMeeT HeCKO/IbKO MHOW BUA. MNpexae Bcero, oHa
oAHopoaHa. He cywecTtByeT NpM3HAKOB pPa3fIMYHOM MAOTHOCTU. A MOCKOJIbKY OHa COCTOUT U3
CTPYKTYPUPOBAHHbIX C/I0EB, PACrOSIOXEHHbIX HAa BCEN MPOTAXEHHOCTU N OHU YXKEe HaMNOJIHEHbI,
roBOpUTb O 60MbLUIEN MW MEHbLUEN HANOJIHEHHOCTM He NPUXOAMUTCS.

BOIMPOC: MoHsaTne XpoHocdepbl 6anxKe K NOHATUIO BPEMEHU?

KOHTAKTUPYIOLLAA CUJIA: Oa.

BOMPOC: Kakoe oTHOLWeHMe K XpoHochepe MMET BPEMEHHbIE CTPYKTYpPbl MM TakK Ha3blBaeMble
6aHKkn?

KOHTAKTUPYIOLLAA CUNIA: lMpsimoe. 2TO 0AMH U3 ee C/NI0eB, He NOJIHOCTbO NPOSABASAIOWMINCS, a
OTpa)keHHbINn. OH Kak 6bl CKONWPOBAH, HO CYTb Ta Xe.

BOIMPOC: XpoHocdepa npossnseT cebsa B NpOCTpaHCTBE N BpEMEHN?



KOHTAKTUPYIOLLAA CUJIA: Oa.
BOMPOC: Co3paBanacb nmn XpoHocdepa BMecTe ¢ Hoocdhepoin?

KOHTAKTUPYIOLLAA CUNTA: OHa ropa3ao crtapwe Hoocdepsl. He ckaxem, 4yto Hoocdepa
CUYMTAETCA OAHMUM U3 C/IOEB, HO OAHUM U3 COCTaBNAOWMX MO COYETAEMOCTM - 3TO Aa.

BOMPOC: Ecnn nHdopMaumoHHble nonst Hoocdepbl COXpaHAT HapaboTkM NpeaKoB, KaKyto posb
BbINOSIHSET XpoHocdepa?

KOHTAKTUPYIOLLAA CUNA: lMockonbkKy XpoHocdepa cTtapwe Hoocdepbl, OHa aBnseTcs
WCTUHHbLIM XpaHuTteneM. Bbl 4OMKHbI NOHATL, HooCdepa He BeyHa B TOM BMAE, B KAKOM OHa ecCTb,
XpoHocdepa xe cyuiecTBoBana scerga, u 6yaert cywecrtsoBaTb Bcerga. OTa rpajauns
coxpaHsieTcs. BaMm noHATEH oTBET?

BOMPOC: Oa. KakoBbl cBONCTBa XpoHochepb!?

KOHTAKTUPYIOLWLASA CUJIA: OCHOBHblE ee CBOWCTBA - CTPYKTYPUPOBAHHOCTb U
MpOTAXEHHOCTb.

BOIMNPOC: Ha npoTtsxeHunn BceneHHon nnm BceneHHbIx?

KOHTAKTUPYIOLLAA CUJTA: OngaTb Xe, 3TO BONPOC O NPOCTPaHCTBEHHO-BPEMEHHOM
cywecTsoBaHnn. NoBOpUTb OAHO3HAYHO HEBO3MOXHO.

BOIMPOC: To ecTb, XpoHocdepa He NpMHAANEXUT K KaTeropusiM BpeMeHU 1 NpoCcTpaHcTBa?

KOHTAKTUPYIOLLAA CUJTA: OHa BKAto4aeT B cebsa NpoCcTpaHCTBO M BpeMs. Bo3MoxHo, Bam 6yaeTt
HEMNOHATHO, HO 3TO TaK, Ha OCHOBaHWW TpeTben COCTaBnSAlLWEN, KOTopas Bam He nssecTHa.

BOIMPOC: To ecTb, eCTb elle n TpeTbs cocTaBnasowan?
KOHTAKTUPYIOLLAA CUNA: la, B HEN-TO KaK pa3 1 cyliectsyeTt XpoHocdepa.
BOMPOC: A MOXHO eé KaK-TO OXapaKTepmn30BaTb - 3TY COCTABSAOLWYH?

KOHTAKTUPYIOLLAA CUJTA: Mol roToBbl, AnekcaHap, NoroBoputb ¢ Bamu Ha 3Ty TeMy, HO
OTAENbHO N TONbKO C Bamu.

BOMPOC: XpoHocdepa oAHOPOAHA UM OHA MMEET C/I0XKHOE BHYTPEHHEE CTpOeHue?

KOHTAKTUPYIOLLAA CUJTA: OAHOPOAHOCTN He CyLecTBYeT. DTO B3aMMOCBSA3aHHbIe U
B3aMMOLOMNOJTHAOLWME C/IOUN, HecyLlwmne cBon MyHKUMKN MO OTAENbHOCTU, U B TO XXe BpeMs
B3aMMOLENCTBYOLWME ApYyr C ApYroM. MNpoue 06bACHUTb Mbl HE MOXeM. DTO KakK Mo3auKa.
KoHKpeTHas KapTuHa, CKnaabiBaloLwwascsa U3 oTAeNbHbIX YacTen.

BEAYLUNN: KakoBbl dyHKLUMM XpoHocdepbl?
KOHTAKTUPYIOLLAA CUJIA: OCHOBHOW pyHKUMen XpoHocdepbl ABNSETCAS XpaHEHUe BPEMEHHbIX

N SHEepromHMOpPMaLMOHHbIX COCTaBAAKWMX Hoocdepbl NaHeTbl, a Takxe KocMuyecknx Cun. 310
HaMHOro wupe, Hexxenn Hoocdepa n yenosevecTBo. OyHKUMEN XpOHOCheEpbl IBASETCS 3anmncb



BO BPEMEHHOM COCTaBASAOLWEN NOCNEeA0BaTENbHOCTU CTPYKTYP, HaXoAsWmnXcs B AaHHOM none (B
nporpeccumn).

BOIMPOC: Y kaxaoro obbekta matepnanbHOro mmpa nMeetcst cobcreeHHast obocobneHHas
XpoHocdepa nnmn oHa obuwasn ana scex 06bLEKTOB?

KOHTAKTUPYIOLLAA CUJA: O6ocobneHHoM XpoHocdepbl He cywecTByeT, OHa obuwas Ansa Bcex.

BOMPOC: B gpaHHOM BaMu onpegeneHmn ckasaHo: «...oTpaxatowme Bce GOopMbl XXU3HU U
uMBUIM3aUMN, UMEKOLWME OTHOWEHME K NnnaHeTe 3emia». YTo O3HaYaeT TEPMUH «OoTpa)karowme»?

KOHTAKTUPYIOLWAA CUJTA: Bknrodatowme.
BOIMPOC: Kak XpoHocdepa oTpaxaeT Hoochepy?

KOHTAKTUPYIOLLAA CUJIA: OHa ee He oTpaxaeT. Hoocdepa BktoyeHa B XpoHocdepy. Mbl yxe
OTBETU/IM Ha 3TOT BOMpPOC.

BOIMPOC: OTtpaxatotcsa nm B XpoHocdepe aencremsa Cun, CKaxem, X MaHUNyNsSUnm
CvpopoBbIM unu MeTpoBbIM?

KOHTAKTUPYIOLWAA CUJTA: OnaTtb e, CMOTPUTE Bbllwe.
BOMPOC: MoryT nu Yuntens okasblBaTb BAUAHUE Ha XpoHochepy?

KOHTAKTUPYIOLLAA CUJTA: XpoHocdepa He Ta CTPYKTypa, Ha KOTOPYK MOXHO OKa3blBaTb
B/IMSIHME, M OHA HM Ha KO0 B/INATb HE MOXET. DTO BCEro Nnb XpPaHUINLLLE HEKUX
COCTaBASAKLWMNX N TONbKO. I3MEHUTb OHa HMYEro He MOXeT U NOBAUATb Ha Heé Toxe
HEBO3MOXXHO, MOCKOJIbKY CYLLECTBYIOT onpeaesieHHble 3alWmTHbIE C/I0U.

BOMPOC: MoXHO nu ckasaTb, 4To XpoHocdepa 6onee MacwiTabHoe NOHATUE, HEXENN
BCENIEHCKOE NMOHATUE, B KOTOPOM CYLECTBYO umBmnmsaumm n CosgaTtenu BbiCLLIEro nopsaka,
ynpasnsowme en?

KOHTAKTUPYIOLLAA CUJTA: MOXHO ckasaTb U Tak U no Apyromy.

BOMPOC: Unun aTo npupoaHoe sBneHune?

KOHTAKTUPYIOLLAA CUJIA: DTO caMoaoCTaTouHOe siBfieHne, Hecyuee B cebe cebs xe. OHo...
HeT, oTBeT byaeT - HeT.

BOMPOC: Kakyto ponb urpaet XpoHocdepa B pa3BUTUM LUUBUIN3ALUNIA?

KOHTAKTUPYIOLLASA CUJA: Ckopee yXX UMBUAIU3ALUN UIPaKoT posib B Aene AOMNOSIHEHUS
nHdopmaumnen XpoHocdepbl. TO eCTb, ONATb XKe, Aa, CYLWeCTBYeT, eC/i rOBOPUTb O CTPYKTYype
XpoHocdepbl, TOMUMO COCTaBASAWMX - UX Mbl YXXE Ha3blBanu - CI0M, KOTOPbIN MOXET
NPUBHOCUTb N YHOCUTb KaKyl-TO MHMOpMauuto, oH nabuneH, HO nmeetcsa XpoHocdepHas
Kypaumsa v BOT 3Ta Kypauus...

BOIMPOC: BnagetoT N1 3HaHMAMM 0 XpoHocdepe bonee pa3BuTble LmMBuamM3aumn?



KOHTAKTUPYIOLWAA CUJIA: da, KOHEYHO.

BOMPOC: XpoHocdepa MOXET AMHAMUYECKM pa3BUBATLCA?
KOHTAKTUPYIOLLASA CUJIA: Be3ycnosHo.

BOMPOC: MNMoHapobutcsa nn XpoHocdepa 4YenoseyecTsy B byaywem?

KOHTAKTUPYIOLLAA CUNA: a, 4To6bbl OHO MOIMNO CyWeCcTBOBaTb B Aa/IbHENLLEM.



BOMPOC: Ona kakow uenun npuayMaHa XpoHocdepa?

YUYUTENIA: 2710 oCHOBa cyuwlecTBoBaHUSA Pa3zyMoB BCex BceneHHbIX. DTO Kak 6bl CKEeNeT XU3HK,
npoao/KeHne pasinyHbix Gopm.

BOIMPOC: KTo eé KypaTop?

YUYUTENA: CTtpontenbCcTBO XpoHocdepbl Havanu Meracosgatenm, Ho eé UCTUHHbIN TBopeL,
Mpupoaa.

BOTPOC: lMpueaszaHa nn XpoHocdepa k Hoocdepe, TO ecTb, co3aaBanacb Nn XpoHocdepa
BMecCTe ¢ Hoocdepoin, U € Kakow uenbto?

YUYUTENA: XpoHocdepa noHATHMe 6onee apeBHee, Hexenn Hoocdepa. Hoocdepa bbina cozgaHa
HaMHOro nosxe. XpoHocdepa BeyHa. Hoocdepa - BCero Nuub KNeTKa Ha CKeNeTHON CTPYKType
XpoHocdepbl. XpoHocdepa aBnsetcs 6onee o6beMHbIM NO Naowaan GopMmnmpoBaHMem
BceneHHomn.

BOIMPOC: Ecnu nHdonone coxpaHseT HapaboTku NpeakoB, TO KaKyk posib Urpaet XpoHocdepa?

YUUTESIA: XpoHocdepa 3TO reHeanornyeckoe ApeBo, Hakanameawullee gaHHble pa3Hoobpa3HbIxX
MHPOPMaAUMOHHbIX 6aHKOB, hopMupyowmxcsa PasyMoB, oauH 13 KOoTopbiX - Hoocdepa.
XpoHocdepa - cBepXyCToMuMBasa CTPYKTypa, OHa He pa3pyLlnTca gaxe toraa, koraa BceneHHas
nepecrtaHeT CyLlecTBOBaTb, OHA OCHOBA OCHOB. [MocpeacTBOM XpOHOCdhepbl CTPOATCA BPEMEHHbIe
MOTOKU, MH(POPMaLMOHHbIE 6aHKM N NPOCTPaHCTBEHHbIE nepemelleHns 6eCKOHeYHo
pa3Hoobpa3HbIX pa3zyMHbIX eanHuL. XpoHocdepa, NOBTOPUMCS, 3TO CKesleT BCeX pa3yMHbIX
CUCTEM.

BOIMPOC: XpoHocdepa oaAHOpPOAHA MM OHA MMEET CNOXHOEe BHYTPEHHEe CTpoeHune?
YUYUTENA: U3HYTpU OHa OYeHb C/10XHa.

BOMPOC: U3 kaknx 6510KOB U CEKTOPOB COCTOUT XpoHocdhepa? Eé dyHkummn?

YUYUTEJIA: AHanoromMm cTtpoeHms XpoHocdepbl nan Mmkpo XpoHocdepon asnsetca Hoocdepa.
PazobpaBwmncb ¢ Hoocdhepon, Bbl nonmeTe ctpoeHne XpoHocdepbl. CpaboTaeT npmuHumn

nogobus.

BOIMPOC: Y maTepuanbHbiXx 06bekTOB MMeeTcs o6ocobneHHaa XpoHocdepa nam oHa obwas ans
BCEX?

YUYNTENA: OHa obuwas ana Bcex n oaHoBpeMeHHO 060cobneHHas, oHa NMPUHAANEXUT
onpeaeneHHbIM cMcTeMaM C onpeaeneHHbIMU CBOMCTBaMWU. 3TO eaAnHas U O4YeHb MoLlHas
CTPYKTypa, NPMYEM Ype3Bbl4anHO pa3BETBEHHAS.

BOIMPOC: Kak XpoHocdepa oTpaxaeT Hoocdhepy?
YUNTENA: Hoocdepa - nnoa aestenbHocTu XpoHocdepsl. Bce, uto npomncxoaut B Hoocodepe,

oTpa)kaeTcs B XpoHocdepe. Hoocdhepa HaxoanTCs rnog rnosiHbIM KOHTposieM XpoHocdepbl.
OxpaHuTenbHoOe 1 passuBatowee cBoMcTBa Hoocdepbl HAaNpsAMyo 3aBUCAT OT Heé.



BOIMPOC: OTpaxatotcsa nm B XpoHocdepe aencremsa Cun n ux MaHUNynsumu, Hanpumep,
KOHTaKTbl € [eTpoBbIM?

YUYUTENA: XpoHocdhepa aBngeTcs obbeaAnHSIOWeEN CTPYKTYPOW pasinyHbiX PasyMoB.

BOTMPOC: MoryT nu Yuntensa okasblBaTb BAUsHMUE Ha XpoHocdepy? Ecnn ga, To, Kakoe MMEeHHO,
€C/IN HEeT, N0 KakKuUM npuymHam?

YUNTENA: Tonbko 4yepe3 cobcTBeHHOE pa3BUTUE U COBCTBEHHbIE HApaboTKKN, NOCPeaACTBOM 3TOrO
XpoHocdhepa nonyynTt 6onee MOWHbLIN NOTEHUMAN, TO eCTb Yepe3 OMnbIT, HAKOMMIEHHbIN YUnUTensaMum
Hoocdepbl.

BOMPOC: Kakyto ponb nrpaet XpoHocdepa B pa3BUTUN LMBUAIN3ALNIN?

YUYUTESIA: OHa nogaepXmBaeT nx pa3sButue, oCTaHaBIMBaET Aerpajaumio, npeaynpexgaeT o
MyTaumsax, CNOoCObHbIX NPUBECTU K NCTpebiieHnio HapoaoB M Tak ganee. 3Ta cucTeMa
NOAAEPXNBAET 3TANIOHHOCTb M paBHOBeECME pa3HOObpasHbIX MUKPO U Makpo cucteM. OHa eamHa
ANs BCEX.

BOMPOC: Bo3MOXHO nn passutne XpoHocdepbl?

YUYUTESIA: Bce 3aBUCUT OT MUKPOCTPYKTYP, BXOASALLMX B MAKPOCTPYKTYpYy. XpoHocdepa -
NMPoAYKT AeATesIbHOCTM BCceX MupoB n Pasymos.

BOIMPOC: Kakoe onpeaeneHune Bbl 661 ganu nHpopmauymoHHoMy nonto Hoocdepsl? MNoveMy ero
Ha3blBAlOT «NaAMATbIO BEKOB»?

YUYUNTENA: NHdopMaunmoHHoe nosie Hoocdepbl HakanInBaeTcs cregylowmm obpasom. Y
Co3paTtenen MMeeTCcs OrpoOMHbIN 3anac MHTenneKkTyanbHoro 6araxa, ogHaKo 3eMfsiHe He MOryT
NMPUHATb €ro Kak gap - 3To 3anpeweHo 3akoHoM. YTobbl Nnpom3oLwwno HakonneHme, nHdopmaums
KOCMUYECKOro NMponCXoxXxaeHnsa aokHa 6biTb nepepaboTtaHa pa3yMoOM 3eM/siH, HO nepes 3TUM
OHa AoJ1KHa 6bITb 0a06peHa U CaHKUMOHMPOBaHa cucteMon Yuutenen Hoocdepsbi. OnbIT,
dopmupyrowmca B npouecce nogobHon nepepaboTkm, NepenmncbiBaeTCs B SYENKU
WHPOPMALIMOHHOIO MOS, XpaHslWKMe NaMsaTb Npoweawnx umsmnan3aumii, Koraa-nmbo
pa3BuBaBLLUNXCSA Ha 3emne. MNoaobHble MHMDOPMALMOHHBIE MO UMEKDTCSA Ha BCEX NaHeTax, rae
naeT passuTtme n popMmmpoBaHme Monoabix PasyMoB.

BOIMNPOC: Mepeuncnmute oCHOBHble MYHKUNN MHPOPMAUNOHHOIo nons Hoocdepsobl.

YUUTENA: XpaHeHue n nepegada onbiTa NPOLWbIX BOMNIOWEHUA NYTEM HECTOXHOIo obMeHa
WH(OPMALMOHHbIX 610KOB C TeNOM BOMOLWEHHOIO MHAMBMAA. Yaep)KaHne NMHMOPMaLMOHHbIX
HaKOM/IEHUN, B C/ly4ae ecsin C NJaHeToM 4To-To cnyuutcs. GopMupoBaHme 6aHka LLambansbl.

BOIMNPOC: Kakue cektopa, cnoun un 610K CyLecTBYHOT B MHDOPMAUMOHHOM none? Ux uenu?

YUYUTENA: NHdopMaumsa packiagbiBaeTcs No CeEKTOpaM CornacHo tTematuke. Kpome Toro nmeercs
HECKOJIbKO MHMOPMALMOHHbIX CNOEB, COCTOSALWMX U3 Tpex noacnoes. NepBbin CNOK - roToBas
CTpYKTypa (Kak 6bl xpaHunuwe nam 6ubnnoteka). Bropon cnon - punstpytowmnin. Hoocdepa
noaobHa KOMMbIOTEPHOM cUCTEMe, paboTalowen Ha ouneHmne nHpopmaumm, nayLien
HenocpeaCTBEHHO OT HAKOMNAEHUN 3eMNsH. TPeTUn CNon - CTpykTypa, cobupatowasa Hambonee
LLeHHble MPOAYKTbl MbIC/IMTENbHOW AeATEe/IbHOCTU 3eMNSH.



BOIMPOC: C kakMMu 13 nepedncrieHHbIX 3/1eMeHTOB paboTatoT nogn?

YUYUTENA: C Tem, KOTOpbIN 6anxe K 3eMmne.

BOMPOC: Css3aH 11 A0CTYyN K MHOMOMO C SHEPreTUKon 3anpoca?

YUYUNTENA: NoaobHoe nponcxoanuT HeoCo3HaAHHO. O60cobneHHble 3anpochbl HE COOTBETCTBYIOT
NOAroTOB/IEHHOCTU MOJIOBHOIO MO3ra NpuHATb 610K, cogepxawmim nHpopmMaumio No ToMy Un
WHOMY pa3gesny. 3To 06yCNnoBNEHO BXOXAEHMEM B pe30HaHC onpeaeneHHbIX CTPYKTYP FOJI0BHOMO
mMo3ra. Nopoxaas csoeobpasHble 31eKTPOMarHUTHble KosiebaHus, OHU BbITAMMBAOT HYXXHYIO
nHdpopmaunto n3 Hoocdepsbl, NpUTArneas xxenaembli MHPOPMALMOHHbBIN MOTOK K UHANMBUAY. IDTO
BOCMPUHMMAETCSA YeSIOBEKOM KaK OTKpbITUE.

BOMPOC: KTo UM 4To KOHTPONMPYET AOCTYN Nt0AeN K MHPOPMALMOHHOMY MNOJI0?

YUYUTEJA: lMpupoaa.

BOMPOC: MoxeT nn yenoBek NoBpeanTb MHPOPMALMOHHOMY MO0 BO BpeMs obpalleHus K
HeMmy?

YUYUTENA: HeT. Cnon 3awumnTbl CpopMUpOBaH NMOSHOCTbIO. Koraa 6binv Heao4veTbl, A10AM MOMAun
pa3pyLlWwnTb, CenYac BCe OT/IAXEHO, BXOXAEHME B pe€30HaHC NMPOUCXOAUT TONbKO Y

NnoAroTOBJIEHHOIO YesloBeka, CNoCcob6HOro npaBuabHO nepepaboTaTbh NOMYUYEHHYIO MHGOPMaUMIo.

BOIMPOC: OnacHocCTn, noacTeperatLme 4yenoseka npu CY4MTbiBaHUM MHGOpMaLmm C
MHPOPMALMOHHOIo nonsa?

YUYUTENA: UHdopMaunoHHbIM neperpy3. ECnmM He OCTaHOBUTb MOTOK, YeNI0BEK MOXET CONTHU
C yMma.

BOTMPOC: Onuwunte Hanbonee pacnpocTpaHeHHbIM cnocob aoctyna nogen K MHQopMauMoHHOMY
nosto.

YUUTENSA: CTyaeHT Ha aK3aMeHax, YesioBeK nepej 3alinMTon AOKTOPCKOW AnccepTtaumm,
nccnenosaTenb Ha CTaAMM 3aBepLUEHUS ONbITA, YYEHbI B MOMEHT TBOPYECKOro OTKPbITUS, 104U,
CrnocobHble 0co3HaTb HeYTo Honbliee, C n306peTaTenbCKON XUTKOWN.

BOTMPOC: YTo Takoe noTok nHdopmauummn?

YUYUTENA: lymaeM, 3TO NOHATHO U3 NpeablayLmnx OTBETOB.

BOMPOC: KaknM punsnyecknM, sHepreTMyeckmMm n MHOpMauUMOHHbIM 3aKOHaM Noag4YnHSAETCS
MnoToK?

YUYUTEJIA: BonHoBas 3aKOHOMEPHOCTb.

BOIMPOC: CyuwecTsyeT M MUHUMaNbHas svyenka B MHPOPMaLMOHHOM MNoJie, CKaXXeM, AOMEH UNKn
aHanor keBaHTa? KakoBa CTpyKTypa 3TOro JoMeHa?



YUYUTENA: Mbl Bam He coBeTyeM MbICAUTb NOAOOHBIMM KaTEropusiMm, MHadYe HaM NpuaeTcs
NOrpy3nTbCs B HAYYHY TEPMUHOMOMNID. He cneayeTt yxoanTtb B nogobHble nebpu npwu
paccMOTpeHnmn obLwmx NOHATUIA XpoHocdepsbl.

BOTMPOC: Kputepuin pa3BuTua YyenoBeka CTOUYKM 3peHnsa Hoocdepbl?

YUNTENSA: B ocHOBY 3anoxeH 6Mbnencknin KaHOH U COOTBETCTBYOLWME MOpPAsIbHO-3TUYECKME
HOPMbI, COMMTACHO KOTOPbIM YeN0BEK CYMTAETCs pa3BuBatowen eamHnuen. B nocneagHee spems
BO3HMKIa HEOHBXOAMMOCTb B YCKOPEHMU €ro nporpeccuBHOro pa3sutus. bonbwoe BHUMaHue
yaenseTcsa nHopMauMOHHbIM 6/10KaM, KOTOpble OH HaKanJmMBaeT B NpoLecce XXU3HW.
MocTuxeHne pazHoObpasHbIX BUAOB AEATENIbHOCTU U NONYyYEHUE XM3HEHHOIO OMNblTa ToXe
ABNAOTCSA HEMANOBaXHbIMKN pakTopamu. B NpoTUBHOM cny4yae cMcTeMa nepecrtaHeT pa3BuBaTbCH,
B pe3yfnbTaTe KO/IMYeCTBO BONAOWEHMM He byaeT MMeTb rpaHuu.

BOMPOC: KakuMn MeTtogaMm MOXHO BOMTU B XpoHocdepy Ha AaHHOM 3Tane pas3Butusa?

YUYUTEJIA: DHepreTnyeckmmu, cosgaBas pe30HaHC Mexay rosIoBHbIM MO3roM U
WHPOPMALMOHHBIMM NOTOKAMK MO 3aZaHHbIM TeMaTMKaM yepes Yuntenen Hoocdepsl.

BOIMNPOC: Ha 3emne He oCTanocb HXM OAHOrO YenoBeKka, CMOXET /N cyllecTBoBaTb Hoocdepa?

OTBET COKO3HUKOB: «OTaenbHble cekTopa Hoocdepbl ocTaHyTcs 6e3 naMeHeHus, 4acTb
MHpOPMaLIMM CMECTUTCA B CTOPOHY 06LLMX XpaHuTenen C yCuneHneM KOHTpPONs MHANBUAYANbHbIX
XpaHutenen, c 3anosHeHneM nHdopMaunoHHoro 6aHka umsunmsaumm n aybnmposaHmem
MaKCUMasibHO 3HAYMMON MHMOPMaLMKN, HAKOMJEHHON B NpoLecce 3BOJIIOUMOHHOIO passutums. Ho
Takas cuTyauus ManoBeposTHa».

YUYUTENA: Oa, manoBepodTHa.
A Bbl Kak cuntaeTte?

KOHTAKTUPYIOLLAA CUJTA: Mbl c4MTaeM, YTO HET CMbICNA K 3TOMY 4YTO-NMbo aob6aBnaTb, NONHas
rnoTteps HEBO3MOXHA B NpuHumnne. Ecnu Bac He yaoBneTBOpsieT Hall OTBET...

BOMPOC: MoxeT nu cywectsoBatb Hoocdepa 6e3 nnaHeTsl? onyCcTuM, OTAENbHbIE 3/IEMEHTbI,
He NpuBsA3aHHbIE K CTaTycy bruocdepHOro KomMnnekca, HoO C COXpaHeHWeM noTeHumana
bnopecypcoB? Yuutens cYmTatoT, 4To 6e3 naaHeTbl - He MOXET. YTOUYHUTE, NoXanymncra?

KOHTAKTUPYIOLLAA CUJA: HenocpeactseHHo 6e3 nnaHeTbl Hoocdepa cywecTBoBaTb MOXET,
TaK KakK OHa SIBNSETCSA CaMOCTOATENbHOM eanHuuen. Npuesaska MAET OT eé CTPYKTypbl K 3eMne, a
He HaobopoT. TeM 6onee yto B Hoocdepe cywecTtsyeT MHPOPMALMOHHbIN NNACT, KOTOPbIA Ha CTO
NPOLEHTOB HE 3aBUCUT OT MNaHeThl.

BOIMPOC: MoxeT nn 3eMHas Hoocdepa 6biTb nepeHeceHa Ha Apyryto nnaHety? OTBevatoT: 6e3
Kaknx nmbo npobneM C TOUKN 3peHnst BO3MOXHOCTU MoANdMKALNN K YCITOBMSIM HOBOM Cpeapbl.
MpobneMbl TEXHNYECKOro nopsiaka U ryMaHHOro HeobpaTtnuMble NOTEPU CO CTOPOHbI
3HepreTnyeckmx GakTopos U, Npexae Bcero, Hacensouwen 3eMHON NoKpoB dayHbl 1 (Hopbl,
3/1eMEeHTOB MUKPOMMpPA, OpraHMka, MMHepanbl - BCe 3TO 3anuMeno 6bl NpexHui BU4 1 CTPYKTypy.
Yuutens: ga, MOXHO nepeHecTu.

KOHTAKTUPYIOLLAA CUJIA: Mbl He cornacHbl € OTBETOM Yuutenen. Ytobbl nepeHectn Hoocohepy
Ha ApYyrylo niaHeTy, Heob6xoauMa coveTaeMoCTb onpeaeneHHbiX hakTopoB. XoTa Hoocdhepa u



camocTosiTeNibHas eanHuUa, B 60nblUEN CTENEHM OHA 3aTOYeHa NoA COYeTaHue SHepreTuYecknx
COCTaBNSAKOLWMNX NSIAHETbI, B TOM YMC/Ie MMHEpPaNoB Kak 6b110 CKasaHo Bbilwe. BnpoueM,
nepeHeceHmne BO3MOXHO, HO A0 3TOr0 AOIXKHbl BKIKOUYNTLCS MEXaHU3Mbl dunbTpaunm m
nepepaboTkun, nMerwmnxcs HoocdepHbIX CTPYKTYp, YTObbl aganTMpoBaTb €€ K HOBOM MNJ1aHeTe.

KOHTAKTUPYIOLLAA CUJTA: MOXXHO HamTW naaHeTy, COOTBETCTBYHOLWYO MO CBOMM NapaMeTpam
3emne. B npuHumMne He coctaBuT 60bLIONO TpyAa M3 MHKAPHALUMOHHbIX S4eeK BOCCTAaHOBUTb BCEe
BHOBb. B Hoocdepe cywecTByeT nHkybatop, nocpeacTBOM KOTOPOro MOXHO 6e3 eanHoro
yesioBeKa BOCCO34aTh YesiloBe4yecTBO 3aHOBO.

BOMPOC: Hannune Hoocdepbl aBNseTca HeobXoanMbIM ANns pa3sutmus ntobon popMbl XKU3HN?

OTBET COKO3HUKOB: Ecnu gatb NOMAHbIM OTBET Ha BONPOC, NPULINOCL 6bl CTPOUTbL HOBYHO
TEeopuIo 3BOIOLMN, BOOBLLE Xe Hannume XunsHecnocobHom cpeabl - 060104kn Ha nobomn
nnaHeTe, 66110 NEPBLIM WArOM K CO34aHUI0 YCI0BUI XU3HeaeaTenbHoCcTn buocdepsl n ganee
Hoocdepbl. Taknm obpa3om, MOXHO caenaTb BbiBOA, YToMt0b6as niaHeTa MMeeT CBOK
brnocdepHyto CTpyKTypy B CTPyKType HoocdepHoro nopsiaka. [leno B ToM, 4to TepMuH Hoocdepa
NPUMEHSETCSA KaK OTpaXXeHue UCKIYUTENbHO 3eMHON pa3yMHoM o6ono4ku. MNMoHaTue
XpoHocdepbl BBEAEHO crneunanbHo. HekoTopoe HeaoNoOHUMaHMe CyTU, CMbICa U
npeaHasHadeHns Hoocdepbl BO3HMKAET U3 NepBOHAaYanbHbIX MOHATUN, Kacatowmxcs Hoocdepbl.
XpoHocdepa - ectecTBeHHas 0b6os04ka, oTpaxawLwasa Bce popMbl XXU3HN, B TOM 4ucne
UMBUIN3ALNIN, UMEIOLWMX OTHOLWEHWE K MJIaHeTe BO BPEMEHHOM XPOHOJIOMMYECKOM nopsake.
CeKkTOp, KOTOPbIN HAMU KYpuUpyeTcs, TeCHenwmnm obpasoM C HUM B3aUMOCBSI3aH.

YYUTENSA: HerT.

NTak. Hannume Hoocdepsbl snsgeTca HeobxoamMMbIM yCNnoBMeM ans passutus ntobon popmbl
XN3HN?

KOHTAKTUPYIOLWAA CUJTA: OagHO3HAYHO OTBETUM - HET.

BOIMPOC: To eCTb, 3TO CBOMCTBEHHO NNLWb NYMAaHOMAHbIM (POpPMaM XU3HWN?
KOHTAKTUPYIOLLAA CUNA: da.

BOIMPOC: To ecTb He BaXxXHO, O4HOMOJIas OHa Win ABynonasa?

KOHTAKTUPYIOLWAA CUJIA: B naHHOM cny4dae 3TO He MMeeT 3HauYeHus.

BOIMPOC: To eCTb MMeLy MaTepmasibHO BbipaXXeHHY dopMy?

KOHTAKTUPYIOLLAA CUJIA: Oa.

BOIMPOC: Moxet nn Hoocdepa cywectBoBaTb aBTOHOMHO 6e3 BMelwaTenbCTBa CTOPOHHEro
pasyma?

OTBET COKO3HUKOB: Hoocdepa eCTb CUHTE3 CNOXHENLLMNX PA3yMHbIX CTPYKTYP
SHepreTnyeckoro nopsaka, No3ToMy BOMNPOC MOXHO CYMTATb HEAOCTAaTOYHO TOYHbIM.

YUYUTESIA: Moxer.



KOHTAKTUPYIOLLAA CUJA: Mbl 6bl oTBETUAM Tak: Hoocdepa cywecTByeT 3a cyeT
B3aMMOLENCTBUSA MHOXecTBa Pa3yMoB, B TOM uucne paboTtarolwmx B napanfiesibHblX M1pax,
NO3TOMY rOBOpPUTb O €€ CyLLeCTBOBaHUN KakK OTAENIbHOW eAMHULbI, N0 MEHbLUEN Mepe,
HEKOPPEKTHO.

BOTMPOC: UmeeT nn cMbICn paccMaTpmBaTb NPUBA3KY 3/1IEMEHTOB CTPYKTYpbl Hoocdepsbl B
OTAeNbHbIX 06/1aCTSIX B TPEXMEPHOM MPOCTpaHCTBE?

OTBET COKO3HUKOB: «OTaencHble aneMeHTbl Hoocdepbl onpegeneHHbIM 06pa3om
B3aMMOCBS3aHbl C OCTa/IbHbIM MPOCTPAHCTBOM>,

YUYUTENA: Oa. A uyto Bbl oTBETUTE?

KOHTAKTUPYIOLLASA CUJA: Ja, BO3MOXHO, N HE TOJIbKO B TPEXMEPHOM. B TpexmepHOM nuub B
TOW Mepe, HAaCKOJIbKO 3TO HYXXHO YenoBeyecTBy. Ecnn paccmaTpmuBaTb C MO3NLUNKM HE3EMHbIX
npeacTaBuTenem, nydwe B MHOrOMEpPHOM.

BOMPOC: CKONbKO MEPHOCTEN Mbl 3aTparmeaem?

KOHTAKTUPYIOLWAA CUJTIA: He MeHee naTu.

BOIMPOC: lMonyyaeTcs, NaTb pa3yMHbIX, OCTajibHble HE MMEKT OTHOoLWweHnsa K Hoocdepe?
KOHTAKTUPYIOLLAA CUJTA: Mbl yXXe ckasanu - He MeHee MATu.

BOIMPOC: To ecTb MOXeET 6bITb 1 6osbLue?

KOHTAKTUPYIOLWAA CUJTA: MoxeT bbiTb 1 6onblue.

BOMPOC: CkonbKo Ha ceroaHAaAWwWHUM AeHb?

KOHTAKTUPYIOLLAA CUJTA: Ha aToT BOnpoc Mbl BaM He oTBeTUM. COOTHOLWEHME MOCTOSAHHO
MEHSeTCs, 3TO YNCIO HEMOCTOSAHHOE.

BOMPOC: Ho Beab OHO MeHSIeTCs He Tak 6bICTpO B Te4YeHue roaa’?
KOHTAKTUPYIOLWAA CUJTA: B TedyeHUe roaa HeT.

BOIMPOC: Ha cerogHAWHWN AeHb CKONbKO?

KOHTAKTUPYIOLLAA CUJTA: OcTtaHOBMMCS Ha npeablaywem oTBeTe. He MeHee naTu.
BOIMPOC: Bbl He uMeeTe npaBa oTBeYyaTb? A Tak NOHAN?

KOHTAKTUPYIOLLAA CUJIA: B paHHOM cnyyae — aa.

BOTMPOC: Hackonbko KOoHTakTMpytowasa Cuna oceegomneHa o ctpoeHmn Hoocdepbl? CO3HUKMU,
WNK, Kak UX elle HasbiBaloT [1a3Monabl, UMET MoHY nHgopMaumio o Hoocdepe.

YYUTENA: Ja. Y TeXHNYEeCcKUx umBman3aumm HeT BbiXxoaa.
3TO NpaBu/ibHbINM OTBET?



KOHTAKTUPYIOLLAA CUJTA: Y TEXHNYECKNX LUBUNN3ALUIA HET BbIXoaa?

BOMPOC: 4, gymato, y BCex eCTb BblX0o4. DTO NpaBU/IbHO?

KOHTAKTUPYIOLLASA CUJIA: KoHeuHo.

BOIMPOC: B ToM uncne JeCTpyKTUBHbIX?

KOHTAKTUPYIOLLAA CUJA: CTtpoeHue Hoocdepbl He SBNSETCA CEKPETOM HU AN KOro.
BOIMPOC: Ho Beab [decTpykTuBHble 6onble paboTtatoT ¢ NU3ochepon?

KOHTAKTUPYIOLWASA CUNA: da, HO nHdOpMauMOHHbIE NOAS OHU UCMONb3YOT TOXeE.
NHdopMaunOHHbIN 610K eAnH ANS BCEX.

BOIMPOC: Ho Beab A0OCTYyN K i4eMKaM ANst HUX 3aKpbIT?

KOHTAKTUPYIOLWAA CUJIA: da, 37O Tak.

BOMPOC: Ho Beab CBOMX-TO OHWM AOJ/IKHbI KaK-TO KypupoBaTb?

KOHTAKTUPYIOLLAA CUNTA: Ins 3TOro cywecTByoT ABOMHUKK. OHM paboTatoT ¢ ABOMHUKAMMU.
BOMPOC: lMonyyaeTcs, 4TO Aylla He 3a4encTesyeTca?

KOHTAKTUPYIOLLAA CUJIA: ToNbKO B MOMEHT MHKapHauUuu.

BOIMPOC: To ecTb, Yepe3 ABOMHMKA UAET BO3AENCTBUE Ha Ayly?

KOHTAKTUPYIOLLAA CUNA: Oa. Kak TonbKO OH ONyCKaeTcs, MAET BO3AENCTBME Yepe3 ABOMHUMKA.
HenocpeacTBeHHO Yyepe3 A4YenKy - HeT.

BOMPOC: lNMoyeMy-TO CyLLEeCTBYET TakOM HOHCEHC. [1eCTpyKTMBHbIE B 60nblIEN CTENEHU
3aeMcTBOBaHbl HaA paboTy ¢ ABOMHMKOM, a Bbl, KOHCTpYKTUBHbIE, Yepe3 ABOMHMKA
BO34ENCTBYETE Ha venoBeka. Tak?

KOHTAKTUPYIOLLAA CUJTA: OTO nponcxoauT C oTAeNnbHbIMKM nHansnayymamm. He 6onee toro.
BOIMPOC: Mo BbibOpy 1AM N0 NPUHAANEXHOCTN?

KOHTAKTUPYIOLLAA CUNTA: Mo npyHaanexHocTu.

BOIMPOC: MpeactaButenn ecTpyKTUBHbIX paboTatoT Yyepe3 ABOMHMKA?

KOHTAKTUPYIOLLAA CUNA: [a.

BOMPOC: KoHCTpYKTUBHbIE paboTatloT uepes ss4yenky?

KOHTAKTUPYIOLLAA CUNA: [a, B uenax 6e30nacHOCTU U coxpaHeHnst MHHOpMaLMOHHOMN
COCTaBnsAOWen yenoBeka-nHaAnBNAyyma.



BOMPOC: Hackonbko KOHTakTupytowas Cuna yyacTBoBasa B CO34aHUN U PA3BUTUN HbIHE
cyuwiecTtytoliero HoocdepHoro komniekca?

KOHTAKTUPYIOLLAA CUJA: Mbl aBnsiemcs Yyactbto Hoocdepbl. B 4aHHOM criyyae HeBaXHO
Hoocdepa nnn XpoHocdepa, 3T NOHATUSA HEPa3pbIBHO CBSA3aHbl ApYr C ApyroM. BepHee, 3T0
B3aMMOOMNOJIHAOLWNE N KOHTAKTUPYOWME YacTu, No3TOMY, ABAASACh YACTbiO O4HOr0, Mbl, B TO Xe
BpeM4, ABNgeMCH YacTbio ApPYyroro.

BOTMPOC: Ckonbko Co3paTtenein yyactsoBano B co3gaHun Hoocdepbl?

KOHTAKTUPYIOLLAA CUJTA: Ha pa3Hbix 3Tanax rno-pasHoMmy. CyLecTBYOT BPpEMEHHbIE
NPOMEXYTKMN, OHMN HepaBHble. Ha Kaxaom 3Tane paboTano pasHoe konn4dectso. Cenyac
MaKCMMasibHOEe KOJINYeCTBO...

BOMPOC: Ckonbko?

KOHTAKTUPYIOLWASA CUJTA: OanHHaauaThb.

BOMPOC: Kak yacTto koHTakTupyowasa Cuna B3anmogencresyete Hoochepoin?

KOHTAKTUPYIOLLAA CUJIA: Mo mepe Heob6xoaMMOCTU 1 MO Mepe TOro, Kak ocyLlecTBnseTcs
BbIXOA.

BOMPOC: CkonbKo unBuamsaumm naoTHoO K yacto pabotaete Hoochepon?
KOHTAKTUPYIOLLAA CUNA: Tpu.
BOIMPOC: Bce rymaHOMAHbIE UIN BCE HE T'YMaHOUAHbIE?

KOHTAKTUPYIOLWAA CUJIA: OBe ryMaHOMAHbIE, O4HA - HET. HO 3TO He 3HAUUT, UTO ApYyrue He
paboTatoT.

BOMPOC: To ecTb ¢ caHkumm Hoocdepbl MoxeT ntobont npuntn n nopaboraTtb C HER?
KOHTAKTUPYIOLLAA CUNA: la, KOHEYHO.

BOIMNPOC: KakoB xapakTep B3auMOAeNCTBMSA KOHTakTupytowen Cunbl ¢ Hoocdhepon. AHanorus:
KaK C pa3yMHOM CYLLHOCTbIO, KaK YenoBeK C MHCTpyYMeHTOM? Kakol BapuaHT 6nmxe?

KOHTAKTUPYIOLLAA CUJIA: ECTeCTBEHHO, KaK C pa3yMHOM eanMHuuen. B kauecTtee
CoTpyAHu4yecTBa. To eCTb, MAET He OAHOHAMpaBfeHHOe B3anMoaencTeme.

BOMPOC: Yuutens camu no cebe pa3BMBalOTCSA U NepexoasT B napassesbHble MUPbl UK OHU
rnepeMeLLalTca B Apyrue rafiakTukn Toxe?

KOHTAKTUPYIOLLWAA CUJIA: da, 310 Tak. BepHO 1 TO, 4UTO UM NpeaoCcTaBasieTCs BO3MOXHOCTb
nepexoaa U3 O4HOM CTPYKTYPHOW eaAnHULUbI B APYTYIO.

BOMNPOC: N3meHMNnacb N1 B HacTosiwee BpeMs opMa CBA3M YunuTtenen Ha YpOBHE KOHKPETHOro
nHamemayyma? To ecTb, MOMEHSAN NN YunTensa npuHumMnbl paboTbl C OTAENbHO B3ATbIM
UHANBUAYYMOM?



KOHTAKTUPYIOLLAA CUNTA: OTaenbHO B3STbIX MHAMBUAYYMOB, KYpUpPYyEMbIX YUUTENSMU, HE TaK
y>X MHOro. Cesi3b, CKOpee BCero, OCyLLeCcTBNSAEeTCS Yepe3 HMX. Bo3aencTBys Ha OTAENbHO B3STbIX
WHAMBUAYYMOB, KOTOPbIX e4ANHULbI, Mbl TEM CaMbiM OTKpPbIBaeM CeTu, No BalnM MOHATUAM CeTH,
Ha co3aaTenien arperopuasnbHbIX CTPYKTYP.

BOIMPOC: A co cTtopoHbl JanbHero KocMoca 60oblue KONM4YecTBo AeSHUN...

KOHTAKTUPYIOLLAA CUJIA: Bonblwe nHanBnayanbHbiX. YUUTENns BO3AENCTBYIOT, KakK Mbl yXe
CcKasanu, Ha arperopuvanbHOe pa3BeTB/eHNe, TO eCTb BO34EeNCTBUE UAET HEe Ha KOHKPETHOro
yenoseka, a Ha Maccy nwaen. Yto kacaetca Cun JanbHero KocMoca, OHM B3aMMOAENCTBYIOT C
oTAeNbHbIM UHAMBMAYYMOM 6€3 NCMo/b30BaHUS CUCTEMbI «CIpyTa».

BOMPOC: He pasyMHen N1 ycunntb paboTy YunTtenen no oTAeNIbHO B3SATbIM NOAAM?

KOHTAKTUPYIOLLAA CUJIA: B AgaHHbI MOMEHT HaMe4yaeTCcsl TEHAEHUMS K NPpUBEYEHUI0
6onbliero umcna naen B KayecTBe reHepaTopoB nporpecca.

BOMPOC: CywecTByeT /i BO3MOXHOCTb YCU/INTb CBA3b C YUUTENSAMU CO CTOPOHbI YesioBeka?
KOHTAKTUPYIOLLAA CUJIA: 3TO pakTop Noncka oTaenbHO B3ATbIM YE/T0BEKOM BbiX04a U3
CUTyaunmn, KOTOPYIO OH HE B CU/Iax paspeLlinTb. YUnTens passBuMBaloT YesloBe4eCcTBO NOCpPeACTBOM
BBOJAA MAeN B COCTOSAHME 3HaHMS U BbIBOA HA 3HAHMSA CaMOCTOATENbHO KaK BOCMUTaTenu
BOCMUTBLIBAKOT AETEN, NCMNOMb3YH NMELWMEC 3HaHUA U Beas ganbue., 4yeM 6onblie yenosek
HaxoAUTCSA B NOUCKe, N YeM b6onblie NpoCcyYUTbIBAeT BapuaHToOB, TeM 6osibllue BEPOATHOCTb TOrO,
4YTO OCYLLECTBUTCSA B3aUMOAENCTBME C YUUTENAMU A1 HAXOXAEHUS OTBETOB.

BOIMPOC: MoxeT 3710 B 60sblLUEN CTENMEeHU CBA3aHO C KAapMMUYECKUMKU aeslaMn?
KOHTAKTUPYIOLLAA CUJTA: KapMnyecKkoro nsiaHa B TOM CMbIC/Ie, YTO YeSI0OBEK ULLET U HE MOXET
HaWTW NNacT, B KOTOPOM OH peLluuT KapMunyecKkyto npobnemy, HeT. ECin HEeT Nnomncka no peleHuto
KapMuyecknx npobnem, BO3MOXeH Noaxos YuuTtenenm, Ho TOIbKO B TOM Cny4ae, ecsin YyenoBek
HY>XeH ANs pa3BuTusa Apyroro.

BOTMPOC: YTo gBnsieTcs rnaBHbIM, YTobbl MX cTabunmanposaTb?

KOHTAKTUPYIOLLAA CUNA: Hannume MHPOPMAUMOHHbBIX U MHKAPHALMOHHbIX COCTaB/ISIIOLLNX.
BOMPOC: To ecTb, Hann4yune onpeaeneHHbiX HapaboTok?

KOHTAKTUPYIOLLAA CUJA: UMeHHO Tak, He obpalias BHMMaHUA Ha KapMuyeckne npobnemeil.
BOMPOC: MpoBoasATcs nu paboTbl 6€3 3a4eCTBOBaHNSA MHKapHALWOHHbIX HapaboTok?
KOHTAKTUPYIOLWAA CUJIA: YTo KacaeTtca danbHero KocMoca, HeT.

BOMPOC: Ho Beab Bbl )Xe Kak-TO HaUMHaeTe Kypauu Aywmn?

KOHTAKTUPYIOLLAA CUJTA: Kak npaBuno, BCe HAYMHAETCH C Yuutenen.

BOTMPOC: To ecTb, cCHayana Yuntens n ToNbKo NoToMm Bbl?



KOHTAKTUPYIOLLAA CUNA: Oa. Y Cun JanbHero KocMoca cyuwecTByoT cO6CTBEHHbIE
WHKapHaLUMOHHbIE SIYENKMN, KOTOPbIE OHWN KYPUPYIOT B COYETAHUU C YUNTENSIMU.

BOTMPOC: 3HaunT, Ha KaXay KOCMUYECKYIO AyLWY NpUXoAUTCA HECKObKO HOOCMEPHbIX S4yeek?
KOHTAKTUPYIOLLAA CUJIA: NMeHHO Tak.

BOTMPOC: CywecTByloT /I coobliecTBa Uan rpynnbl, yCTONWYNBO CBA3AHHbIE C YUUTENSAMN?
KOHTAKTUPYIOLWASA CUJTA: X MHOro, 3TUX rpynn.

BOMPOC: MOXHO nn oxunaatb yCTaHOBNeHUs 6onee TeCHbIX cBsa3en ¢ Hoocdhepon?

KOHTAKTUPYIOLLAA CUJA: MoxeTe nn Bbl yCTaHOBUTb CBSI3b CO CBOMM TesIOM 60/bLUYI0, YEM
OHa eCTb cenvyac?

BOIMPOC: MoxeM.
KOHTAKTUPYIOLLAA CUJTA: BoT BaM n oTBeT Ha Baw Bonpoc.

BOIMPOC: To ecTb, ecnu 6bl YenoBe4vyeCcTBO 3aHAI0CL NpobeMon LueneHanpasaeHHO, 3TO
Cny4mnnocb 6bl?

KOHTAKTUPYIOLLAA CUJTA: KOHeYHO, NpensaTCTBUM 3TOMY HET.
BOIMPOC: MeHsnacb 1M akTUBHOCTb CTPYKTYp Hoocdepbl B pa3sHble nepuoabl UCTOpUmn?

KOHTAKTUPYIOLLLAA CUJTA: Mbl yXXe roBOpu/in, 4TO B pa3Hble Nepuoabl y4acTBoBas He
OAHOPOAHbIN MO CBOEMY KayecTBY COCTaB.

BOMPOC: ChopmynupynTte obuwme npmHUMnbl B3anMmoaenctemsa Hoocdepbl n Yenoseyectsa?
Aymalo, a Bac B Tynnk CBOMM BOMPOCOM MOCTaBuI.

KOHTAKTUPYIOLLAA CUJA: Kak 3TO HX CTPaHHO, NepBbIM NPUHLMN - HE HaBpeau.
BOMPOC: Ewe.

KOHTAKTUPYIOLLAA CUJTA: To n gpyroe, To eCTb CBA3b ABYCTOPOHHSS.

BOMPOC: O6wme npuHUUNbI, YEM OHM OTNIMYAKOTCSA OT B3auMoaencTems ¢ lanbHMKamun?

KOHTAKTUPYIOLLAA CUNA: OansHuin KocMocC 3aknagbliBaeT B YenoBeka nHgopmauuto,
HoocdepHble CTpyKTYpbl 3aKnaAblBatloT B HErFrO SHEPreTuyYecKkmMin notTeHumnan.

BOMPOC: Hoocdepa 310 HAHbKa o159 6enkoBbix OpM XU3HU. A cywecTteyeT nn Hoocdepa ang
3HepreTnyeckmx GopM XnN3HU?

KOHTAKTUPYIOLLAA CUMA: Y Hac (kak u y Bac) B cTpykType Hoocdepbl CcywecTByeT NoAC/ION,
KYPUPYIOLLNIA SHEpreTuyeckne CTpyKTypbl, HO pacCMaTpmBaTb HY>XHO B LenoM. Y 6enkoBbIx
COCTaB/IAIOLWMNX CYLECTBYEeT COBCTBEHHbIN 3HepreTuyeckmnin cnon. nsa Takmx CTpyYKTYp MOXET,
OTAENbHO B3ATbIX - HET.



BOMPOC: Tak Bcé-Taku, cywectsyeT HaHbKa ANna aHepreTmyeckmux hopm unu Het?
KOHTAKTUPYIOLAA CUJTA: CooTBETCTBEHHO, OHA €CTb.

BOMPOC: Hanoaobue Hoocdepsbl, TONbKO He niaHeTapHas?

KOHTAKTUPYIOLLAA CUJA: Taknx CTPYKTYP MHOXECTBO. DTO CBOMCTBEHHO Nt06oMy Pasymy.
BOTMPOC: Bcerga nun Hy>xHa Hoocdepa ansg BoCNUTaHUsS pa3yMHbIX (DOPM XU3HWN?
KOHTAKTUPYIOLLAA CUJTA: Ecnuv uenb - BbipawmBaHne matepun, ga. Ecnm HeT, - HeT.

BOINPOC: YTo 6yaete Hoocdepon, Koraa 4esnoBe4yecTtBO BblpacTeT M3 neneHok? FrosopsaT:
y3HaeTe o Hoocdepe ¢ Apyron CTOpPOHbI.

KOHTAKTUPYIOLLASA CUJIA: YenoBe4vecTBo KypupyeTcsa pa3HbiMu Cunamu. Eciin oHO BbipacTeT un3
neneHok, Hoocdepa 6yaeT cywecrtsoBaTb Ha APYroOM YPOBHE, HO OHA HUKYyAaA He AeHeTCs.

BOMPOC: byaeT n1 Hoocdepa B3pocneTb N0 Mepe B3pOC/AEHUS YenoBeyecTsa Unn eé
BOCTpeboBaHHOCTb conaeT Ha HeT? Mnn obpasyetcsa cumburnos Hoocdepbl 1 HOBOIo
yenoseyectBa? { 6bl cKasan Tak: BO3MOXEH SN Takon cnMbunos Hoocdepbl U YenoBevecTsa,
Korga 4enoBek, MOXWB B MaTepuanbHO BbipaXXeHHOM BuAe, MOr 6bl CMOKOMHO MOXWUTb B
Hoocdepe B aHepreTu4eckoMm Buae, a 3aTeM BepHyTbC 06paTHO, He noTepsiB MHPOPMaLUUIO?

KOHTAKTUPYIOLLAA CUJIA: Yem 6bICTpen pa3BMBaAETCS YesloBeYeCTBO, TEM MeHblUe pacCTosiHue
Mexay HUM n Hoocdepon n Tem 60MblLe BO3MOXHOCTEN Y KOHKPETHOIro YesioBeka.

BOIMPOC: MOXHO N1 cymnTaTb rnobanbHy0 KOMMbIOTEPHYIO CETb YacTblo Hoocdepsb!?
KOHTAKTUPYIOLLAA CUJTA: B kavecTBe aHanora 4yero? KOHKpeTHO - HeT.

BOIMPOC: YTo BaxHee ans Hoocdepsbl - aHEprns yenoseka unv nHdopmaums, Nnoctynawowas oT
Hero?

KOHTAKTUPYIOLLAA CUNA: DHeprus.
BOIMPOC: A aona JanbHUKOB?
KOHTAKTUPYIOLLAA CUJIA: NHdopMaums.

BOMPOC: B cnyuae ¢gopc-Maxopa koro 6yaem cnacatb - cebs uam 3emsito Co BCEMU XUBYLLMMMU
Ha Heln?

KOHTAKTUPYIOLLAA CUJIA: DHepreTuyeckyto u nHOOopMaLMOoHHYO cocTaBnsatowme. Teno MoXHO
BOCCO34aTb 3aHOBO, npobnem He byaeT, 3abupatoTcs aHepreTnyeckas n nHbopMaumMoHHas
cocCTaBfigowme.

BOIMPOC: MocTpaaatoT M MHKapHAUMOHHbIE SYENKN B Cllyvae saepHoro B3pbiBa?
KOHTAKTUPYIOLLAA CUJIA: Te, koTopble 6amxe K anMueHTpy B3pbiBa, 6€3ycnoBHo,
nocTtpagator.



BOMPOC: Kak COOTHOCUTCS YNCNO MHKAPHALMOHHbIX SUEEK C UMC/IOM XUBYLLMX Ha 3eMne Noaein?
Celiuac 3anac 6onee 4yeM B ABa pasa - 3TO Tak?

KOHTAKTUPYIOLLAA CUMA: He Tak.

BOIMPOC: A kak?

KOHTAKTUPYIOLLAA CUJTA: Bonee 4yeM B ceMb pa3. 2710 (roBops o npeabiayLiemM Bonpoce) oTBeT
Ha 6osiee paHHMIK BONpocC. Ecnn noBpexaatTca s4enkn, 3ameHa uMmeetcs. CywecTsyeT niaH
CO34aHu4 eLle 04HOMN LUMBUAM3aLMn, No3TOMY KOJIMYECTBO S4YeeK yBenmnymnochb, B obuiem,
CyLWeCcTBYeT HEKOTOPbIN MPOLEHT Ntoaen, Hecywmin B cebe COCTaBNSOLY0 HECKOIbKUX A4eek.
Yxoas B Hoocodepy, coctasnsowme agenatcsa ewe 6onblie. Kopoye, NnpoMcxoanT BOT TaKowM
npouecc.

BOMPOC: To ecTb, a4erkn co3patotcs, YTobbl 3acenmTb HOBbIM MUP?

KOHTAKTUPYIOLLAA CUNA: [a.

BOMPOC: ®usunyeckn oH 6yaeT cBs3aH C HaWMM MUPOM?

KOHTAKTUPYIOLLAA CUNTA: dnsnyeckn HET, HO B3aUMOAEeNCTBOBATb C HUM ByaeT MOXHO.

BOIMPOC: OH 6yaeT MOI040M UM TAaKOW Xe, KakK Mbl?

KOHTAKTUPYIOLLAA CUJTA: OH cTaHeT 6onee pa3BUTbIM, Tak Kak B HEM byayT 3a4eNCTBOBaHbI
OAHU M3 Ny4YLIMUX.

BOIMPOC: Ho Beab MaTepuasnbHble LLEHHOCTW Y HEro noka He co3aaHbl?
KOHTAKTUPYIOLLAA CUJTA: lNMpouecc MOXHO YCKOPUTb.

BOMPOC: To ecTb, 4yepe3 TbICAYY JIET C HUM MOXHO byaeT paboTtaTb?
KOHTAKTUPYIOLLAS CUNA: [a, 3To Tak.

BOMPOC: lMouemy Yuutena He npengartcTBYyOT JeCcTpyKTuBHbIM Cuiam?
KOHTAKTUPYIOLLAA CUJTA: Tak coxXpaHsieTcsl paBHOBeCHe.

BOIMPOC: HeratuBHas aHeprmsa Toxe Hy>XHa Hoocdepe?

KOHTAKTUPYIOLLAA CUJTA: DHeprusa He rpaaupyeTcs rno smaam. HeraTmBHa TOSIbKO
MHMOpMaLMOHHag cocTaBnsowas.

BOMPOC: YTo Takoe poacTBO Ayw? [OBOPSAT, YTO 3TO AYLWN, UMEKOLWNE eanHOEe MUPOBO33peEHME.
BbicOka BEpOSATHOCTb, YTO OHM B MPOLLIbIX BOMJIOWEHUAX WX MO XU3HW pagoMm. EcTe nu apyrue
dakTopbl? Nnn 310 6MosKkpaHHbIe HapaboTKkn?

KOHTAKTUPYIOLLAA CUJTA: CyliecTByeT HECKO/IbKO BapnMaHTOB OTBETOB. Bo-nepBbiX, Mbl
cornacHbl, 4To 370 6MO3KpaHHbIE B3auMOAENCTBUSA. BO-BTOPbIX, KOrAa B YesiloBEKa MHKApHUpYeT



HECKOJIbKO Ayl N B OAHOM YeEJiOBEKE cumbuos u B APpYyroMm 4yesfoBeke cumbuos, nony4yaeTcAa
poAacCTBO, TO €CTb, B APYIrOM 4Yes1I0BEKE YESTIOBEK KakK 6bl HaxoauT cebs.

BOIMPOC: N3 kaknx 610KOB COCTOUT MH(MOPMaLMOHHOE none 3eMn 1 Kak 6ol Bbl nx
knaccndbuumposann?

KOHTAKTUPYIOLLAA CUNA: UHdOpMaUWOHHbIE MoK, naylime oT COCTaBMAWNX 3eMnm, 4o
COCTaB/IAOWMX YyenoBeyecTsa.

BOMPOC: MapannenbHble MUPblI UMEKOT K 3TOMY OTHOLIEHME?

KOHTAKTUPYIOLAA CUJTA: OHKM aBASAIOTCS NX YacCTblo.

BOMPOC: K kakmm 610KaM nonem nMerT 40CTyn aoan?

KOHTAKTUPYIOLWASA CUNTA: CywecTByrOT pa3Hble MH(MOPMaLUMOHHbIE MO, HanpuMep,
MHpOpPMaLMOHHOE none, Hecylee nHdopmaunto 06 nHdopmaumm n MHGOpPMaUMOHHOe none,
Hecylwee nHdopmaumto 06 aHepreTuke.

BOMPOC: Pa3Be cyuwecTBYyOT 1 Takue nonsa?

KOHTAKTUPYIOLLAA CUNA: [a.

BOIMPOC: Yuutensa rosopsTt, nonpobymnte knaccudunumpoBaTb nons, 9 6ol ckasan...

KOHTAKTUPYIOLLAA CUJIA: ...nons 3TO 1 ecTb aHeprusa. MHpopMaunMoOHHbIMM G6bIBAOT NOTOKK, A
He nons.

BOMPOC: HekoTopble CUMTAIOT, YTO TAaKOro NOHATMA Kak Hoocdepa He cyllecTByeT, a ecTb
MHMOPMALIMOHHOE MoJsie, TO eCTb, 06Las 3Heprus, B KOTOPOM HaxoaAUTCHA KnaccuduumpoBaHHas

MHpopMauus.

KOHTAKTUPYIOLLAA CUJTA: OTo He Tak. MHdopMaumoHHas cTpykTypa Hoocdepbl obpasyeTt
nnacTbl.

BOIMPOC: YTBepxaaercs, 4to MHPOPMaLMOHHOE Nose TEM MHTEHCUBHEN, YEM BbIlUE UHTENNEKT U
HaobopoT. Kak onpeaensieTc MHTEHCUBHOCTb MHPOPMALMOHHOIo nons?

KOHTAKTUPYIOLLAA CUJTA: UHTennekTyanbHas COCTaBnsaloWas YenoBeka HMKaK He BAUSET Ha
MHpOpMaUNOHHOE none 3emMnn. NHTenneKkT He poXXAaeTcs B YenoBeKe, a NPMBHOCUTCS U3BHE. Bbl
rosopuTte, yem 6onblUue NHTENNEKT YyenoBeka, TeM 6onblle BO3MOXHOCTM Hoocdepbl? Ha camoM
aene, yem 6onblue YenoBeKy AaayT, TEM Bbille y Hero 6yaeT MHTeNNeKT.

BOMPOC: YT0 siBNSieTCA HOCUTENeM B MHPOPMaLMOHHOM MNoJie, eC/IN CYUTaTb, YTO Mbl UMeeM Aeno
C SHepruemn, Hecywen nHpopmMaumo?

KOHTAKTUPYIOLLAA CUJA: CyLwecTBYIOT KOPNYCKynsipHOe BpeMsa U MHOpMaUMOHHOE none.
BOTMPOC: To eCTb, HOCUTESIb SHEPreTUYEeCKUn?

KOHTAKTUPYIOLLAA CUNA: la, sHepreTu4yeckum.



BOMPOC: HocuTenb HaxoauTcs B NpOCTpaHCTBe? He BO BpeMeHU, a MMEHHO B NPOCTpaHCTBe?
KOHTAKTUPYIOLWAA CUJIA: da, 37O Tak.

BOMPOC: CyuwecTByeT KOpPNyCcKy/bl UIN YacTuubl?

KOHTAKTUPYIOLLAA CUA: U OHM B3anUMOAENCTBYIOT C MPOCTPAHCTBOM.
BOMPOC: A npaBu/ibHO NOHSA, YTO 3TO KOPMYCKY/IAPHOE MoHATnE?
KOHTAKTUPYIOLLAA CUJIA: Aa.

BOTMPOC: Y arperopa cywectsyeT MHPOPMaUNOHHAsA a4venka?
KOHTAKTUPYIOLLAA CUJTIA: HeT.

BOMPOC: Kak nponcxoamt AOMOSIHEHME HOBOMW MHbOpMaumen?
KOHTAKTUPYIOLLAA CUJTA: lononHeHne K yemy?

BOTMPOC: YHacTtb naet ot danbHero KocMoca, 4yacTb OT YyesioBeyecTBa.

KOHTAKTUPYIOLLIAA CAJIA: ...CBSI3N 0YeHb C/I0XHbI, B3aUMOAENCTBUS nepensieTeHsbl.,
nocrtynaeHune nHdpopmaumm n nepepaboTka., roeBOpuUTb OAHO3HAYHO HEBO3MOXHO.

BOMPOC: Bcsa nn nHdopMmaunsa B MHGOPMaUMOHHOM MnoJsie 4oCToBepHA?
KOHTAKTUPYIOLLAA CUJTA: YTO 3HAUUT «40CTOBEPHAs UHMOpMaUna»?

BOMPOC: MHe kaxeTcsi, 3To npocTto paboTa, KoTopas oTpaxaetcs Ha Hoocdepe. 310
npaBubHO?

KOHTAKTUPYIOLWAA CUJTA: COOTBETCTBEHHO.

BOTMPOC: UmeeTcsa nun aoctyn K MHMOPMaLMOHHOMY MOS0 M3 napannesnbHblX MUPOB?
KOHTAKTUPYIOLLAA CUNA: [a.

BOIMPOC: Bcex napannenbHbiX MUPOB?

KOHTAKTUPYIOLLAA CUNA: lNMpaKTnyecKn Bcex.

BOIMPOC: A nouemy?

KOHTAKTUPYIOLWAA CUJIA: YyacTue.

BOIMPOC: Ho Beab OHM e He MHKAPHMPYIOT B HaLWlEM U3MepeHnn? B yem 3ak/rovaeTcs 37O
y4yacTtme?

KOHTAKTUPYIOLWAA CUJIA: 3To BbiITEKAET U3 HEOHXOAUMOCTMW.



BOMPOC: ObocHymTe?

KOHTAKTUPYIOLLAA CUA: OHM HeCcyT aHepreTmyeckme egmHuMLbl, KOTopble HeobxoanMbl ANs
B3anuMOAENCTBMUS.

BOTMPOC: EcTb N1 BO3MOXHOCTb 3aperncrpmpoBaTtb Hoocdepy dpusnyecknmmn npubopamm?

KOHTAKTUPYIOLLAA CUJA: CywecTByeT CTOIbKO MHMOPMaLMOHHbIX NOJsier, KOTOPble MOXHO
3aduKcmpoBaTb, YTO... B 0bweM, NoHATUEe Hoocdepbl CTONb MHOFOMPaHHO, YTO 3aduKCMpoOBaTh...

BOTMPOC: A noHan. A 6bl ckasan Tak: CTPYKTYPUPOBAHHYIO SHEPruto...
KOHTAKTUPYIOLLASA CUA: OHa NpUBHOCUTCA U N3MEHSAETCHA NOCTOSHHO...

BOMPOC: MoxHOo nu ¢ nomowbto npnbopos 3adumkcmpoBaTb 6aHK AaHHbIX Lambanbl?
KOHTAKTUPYIOLWAA CUNA: [da.

BOIMNPOC: YTo Hapo caenatb, 4Tobbl AobpaTbCcs A0 Hero? CywecTBYOT /I TaM U3BECTHbIE HaM
nona?

KOHTAKTUPYIOLWAA CUJTA: Mbl 3aTpyAHSAEMCHA Ha 3TO OTBETUTD.
BOMPOC: Ho Beab OHU eCcTb? S K TOMY, YTO COBPEMEHHOW HayKe, Ha TOM YpPOBHE, HAa KOTOPOM
OHa CyLWeCTBYEeT Ha CerogHSAWHNMN AeHb, KOpoye, peasibHO /i1 3admKcnpoBaTb Hanmnume 6aHka

Lambanbl?

KOHTAKTUPYIOLLAA CUJIA: MoBTopsieM, OH AOCTYMNEH TOJ/IbKO TeM, KTO AOCTOUH. TONIbKO OHU
MOryT ero 3adMKCuMpoBaThb.

BOIMPOC: Ecnu 6bl OH 6blNn A4OCTYyNEH BCeM, Hawla.

KOHTAKTUPYIOLLAA CUJTA: Hanpsamyto - HeT. ToNbKO N4An, BbiCTynawwme nocpegHuKamm
mMexay 6aHKOM M HayKoWn, MOryT ero 3adpukcmpoBaTb. Hanpsmyto - HeT.

BOIMPOC: Mpubopsbl, oaeTble Ha HUX MO3BONAT.

KOHTAKTUPYIOLLAA CUJIA: Aa



1.2. OcHOBHbIe NpobaemMbl BOCNPUATUSA

HoBoe No3HaeTcsl Ha aHanNornsax € y>xe U3BeCTHbIM. Mbl HE CyMeeM BOCNPUHATb MHDOpMaunto
Ha MHOCTPAHHOM $i3blKe MOKa He HaMAEeM aHasnorM MHOCTPAHHbIX C/I0B (MX MOHATUIA) B POAHOM
a3blke. OnucelBas onpeaeneHHyo dopmy, Mbl noabupaeM e aHanor n3BeCcTHbIX HaM NpeaMeToB
AN CTaHAAPTHbIX reomeTpuyecknx gopm. OnpeaenneLLnCb ¢ HGOPMOK, NPUBA3bIBAEMCS K
M3BECTHOMY aHanory pa3mepa v T.4. TakXe Ha U3BECTHbIX aHanorax CTpouM onucaHme no
apyrmm napametpaM. Konnyectso napaMeTpoB MOXET 6biTb HE OrpaHMYEHO 1 onpeaenseTcs
LenecoobpasHOCTbIO U AOCTATOYHOCTBIO ANS KaXA0W KOHKPETHOW 3ajauu.

OpyrumMmun cnoBamm, KOMYECTBEHHbIN U Ka4eCTBEHHbIN COCTaB NapamMeTpoB 1
COOTBETCTBYHOLLMX UM aHaNornm onpeaensercs uenecoobpasHoCTbo M AOCTAaTOYHOCTbIO AN
KaXkaAoM KOHKpEeTHOM 3aaaun. C Apyron CTOPOHbI, UCX0As8 U3 npuHumna <6putebl OkkamMa>, B
AOCTaTOYHO BOJSIbHOM MNepeBoje 3BYy4allMin Kak <He YMHOXaW CYWHOCTN 6e3 Hy>XAbl>, AaHHbIN
Habop Ao/mkeH 6bITb MUHMMAJIbHbIM.

OpHako kak 6bITb, ecnu nosiBnseTcs MHdopMauus, He nMerLas aHanoros B apceHane
namaTu?

Mpobnemon B nccneaoBaHMM BpEMEHU SABNSIETCS OTCYTCTBME aHaNOrMm, Kak B BOCNPUATUM
yenoseka, Tak U B HAaKOMJEHHbIX Yel0BeYEeCTBOM 3HaHMAX. MNMpu OTCYTCTBUM TOYHbIX aHaNormm B
TepMuHax, obpaszax, dopMax, NOHATUAX HeEN3beXHbl onpeaeneHHble UCKaXXeHna MHdopMauum
npubnmxeHHbIMM aHanornamm. OgHako, Yem 6onbwe nHpopmaunm 6yaetr noctynaTtb, TeM 6onbLlie
HapaboTaeTcst HOBbIX aHAaNOrMn B apceHasne n tem 6onee peanbHy KapTUHY MOXHO NOCTPOUTD,
ybupasa npotneBopeynsi, BOSHUKLLMNE U3-3a UCKAXKEHNIN B NPUBAMXKEHUSX.

BTopas CNoXXHOCTb, 3TO HapaboTaHHble WabnoHbl U CTEPEOTUNbI TEX UKW UHbIX MoAenen
BocnpuATuAa. Heob6xoanmo ymeTb (HayuuTbCsa) abcTparmpoBaTbhCs OT CYLLECTBYOLWEN Ha AaHHbIN
MOMEHT MoAenun, 4Tobbl CTPOsi HOBYIO Ha NPUOBAMXKEHHbIX aHaNornsx, He 4oCTpanBaTb ee B CUY
cTepeoTuna n NpUBSA3aHHOCTU K yXe CyllecTByowen. B geTcTee yenosek ewe cBoboaeH ot
WabsIoOHOB M CTEPEOTUNHbLIX MoAenen, HO ecTb nNpobneMa CKyaAHOCTU apceHasna aHanormmn. Y
B3pOC/IOro apceHan ropasgo 6orade, HO ropasfo Bblle M KOHCEPBATMU3M U NMPUBA3AHHOCTb K yXe
CnoXxmsewnmcsa mogensam. MabasmBlmncb OT nocneaHero, Bol BecbMa obnerumnte cebe BocnpusatTue
He TONIbKO AaHHON, HO U Nbon ApyroN, NpUHUMNMaNbLHO HOBOM AN Bac nHdopmauun.

Pe3stoMe: CTerneHb UCKaXXeHUS NMpu N3yvyeHnm HOBOIro 3aBUCUT OT BblGpaHHbIX CybbekToM
aHanormm (M3 cyLwecTByrOLWNX), MOHATUMHOIO annaparta, HapaboTaHHbIX UM WabnoHoB
CTepeoTnnoB, ocobeHHoCTen ero BocnpuaTns. NckaxeHnsa Hem3bexxHbl, 04HaKo nNpu NpaBuiibHOM
noabope aHanorMm N 4OCTAaTOYHOCTU NMOHATUWNHOIO annapaTta X MOXXHO MUHUMU3NPOBATb.

2. Bpems, obuwee npegcraBnieHune.

BPEMS ecTb agnHammyeckasa pusnyeckas BeimymnHa, spnsowasncs sceobbemniowen u
BCeOoxBaTblBaloLWeN KaTeropmen (6e3 yyeta MCKYCCTBEHHbIX NepeMeELLEHNIA n TpaHchopMaumin).

CyuwectBoBaHMe 06bEKTOB BHE BPEMEHU HEBO3MOXHO, MOCKO/IbKY BPpeEMSI €CTb NEepPBOOCHOBA.
KauyeCTBEHHbIMN XapaKTEPUCTUKAMN BPEMEHN SIBMSIIOTCS:
n JMHAMWN3M, Kak aHanor CKoOpocTu, HaCbIWEHHOCTN, NOABUXHOCTH.
s HEOOAHOPOAHOCTb, nposBnsemMas B HanpsAXeHHOCTU (MJOTHOCTU, aKTUBHOCTWN) U
pa3psaXXeHHOCTH.

Bpemsa nMeeT Tpu Hepa3pbIBHbIX KAaYeCTBEHHbIX COCTOSIHUSA - NpOLWoe, HacToswee, byayLulee.
dyHKUMOHaNbLHO AN BceneHHOM BpeMsa ABNseTcs:
m YNpaBnsoLWen n KOPpPEKTUPYIOLLEN CTPYKTYpPOWN



m CTpyKTYypoW, MHMOPMaUMOHHO oTo6paXkatoLLlel BCe NPONCXoAsiLLME MPOLECChl

O6LWYyI0 CTPYKTYpPY BPEMEHN MOXHO NMPeAcTaBUTb KakK HeCyLLyt OCHOBY, OAHOMOMEHTHO
pacnpeensioLyrocs BO BCE/IEHHOW NO onpeaeneHHOMY BPEMEHHOMY SHEPrOoCMIOBOMY Kapkacy
13 BpeMeHHbIX TOHHenel (B ganbHeiwem, BPEMEHHbBIX OCEN).

BpeMeHHble BUAbl 3HEPrMn He ABMSITCS SHEPruen B NPUBLIYHOM AN YesioBEKA BOCAPUATUMU
MNOHMUMaHUKN U He MOoryT 6bITb Npeobpa3oBaHbl B NocegHne, Kak U He MOryT C HUMMU
B3aMMOAEeNCTBOBaTb. B ganbHeKnweM BCe SHEProCuUoBble BeSIMYMHbI, KOTopble 6yayT
YNOMMHATbLCS C npuaraTesibHbiM <BpPEMeHHble>, He06X0ANMO BOCNPUHNUMATL SHEPreTUYECKOon,
CWU0BOW XapaKTEpPUCTUKON BPEMEHU U TOIbKO BPEMEHM.

BceneHHas, kak n 06beKkTbl MeHblUero MacwTaba (ranaktmka, 3sesga, nnaHera), obnagaer
CO6CTBEHHbIMM BPEMEHHbLIMU CTPYKTYpPaMn, B3aMMOCBS3aHHbIMU Mexay cobon onpeaeneHHbIM
o6bpa3oM B cTporon nepapxmun. CTpyKTypbl MeHbLLUNX 06bEKTOB ABNSKOTCSA NOACTPYKTypamm 6onee
KpYnHbIX (NaHeTapHble BpeMEHHbIe CTPYKTYpPbl BXOAST B 3B€34HYI0, 3Be34Hble B ralakTUYeCcKyto
nT.4.).

BpeMeHHble CTpYyKTYpbl NpeaonpeaenstoT cywecTsoBaHMe BCEX pa3yMoOB BO BceneHHoM.
Bpoae paHee roBopusioCb, YTO €CTb Pa3yMbl, XUBYLIME TONIbKO, HAaNnpmMMep, B NPOCTPaHCTBE UK
TOSIbKO BO BpeMeHW. NpoTnBopeymne CHMUMAETCS, eCn UMeeTCcs BBnay dusmdeckoe npoCcTpaHCTBo,
CyLecTBOBaHME KOTOPOrOo HEBO3MOXHO BHE BPEMEHHbIX CTPYKTYP.

BpeMeHHble CTPYKTYpbl CYLLECTBYIOT Y BCEX YenoBeYeCKMX MHAMBUAYYMOB (1-bin
HOOBpPEeMeHHOM (paKTop), B COBOKYMHOCTU COCTaBnsoWME 06LYI0 BPEMEHHYIO CTPYKTYpPY
yenoseyectsa (2-o1 HooBpeMeHHOU dakTop). CywecTBYOT COBCTBEHHbIE BPEMEHHbIE CTPYKTYpbI
Yy BHE3eMHbIX unBunmsaumnm (3-nm HooBpeMeHHoOW dakTop).

dunsnyeckas CTpyKTypa BpeEMEHN MMEET MONEBYIO NPUPOAY M MOXET pacCMaTpMBaTbCS Kak
BOJSIHOBAs KaTeropus, HO Ha AAHHOM 3Tane pa3BUTUS YeNoBEeYeCKOro pasyMa A0JKHA
paccMaTpuBaTbCs HE C NO3ULMIA KBAHTOBOW TEOPUK, @ C NO3MLUNN TEOPUMN KOPMYCKYNSPHOW - KakK
NOTOK cybanemeHTapHbIX YacTuu, NOAYNHSAIOLWMXCS onpeaesieHHbIM 3aKOoHaM.

Mpwn nocnegoBaTeslbHOM PacCMOTPEHUN BCENEHCKOW BpeMeHHOM CTpyKTypbl (aanee BBC)
BO3MOXXHa aHanorns ABMXeHUs BpeMeHu NoAd06bHO XMAKOCTN, HanpaBiieHne ABUXEHUS KOTOPOM
3aZ.@eTcs CTeHKaMW KaHasnoB, 3aBeAeHHbIX B 3aMKHYTYO CUCTEMY LUMpKyNnsumn. KaHanamm
BbICTYMAKOT BPEMEHHbIE OCU, CTEHKN KOTOPbIX 06pa3soBaHbl SHEProCUI0BON COCTaBASIOLLEN
BpeMeHu .[JaHHas aHanorns ganeka oT peanbHOM KapTUHbI U MCNOJSb3YyeTCs /INWb Ha HAa4YanbHOM
3Tane pacCMOTPEHUsI BpEMEHMU.

BpeMsa CTpyKTypupyeTcs no xoay CBOEro ABMXXEeHUS U B CBOEM NOTOKE MMeeT HeOAHOPOAHOCTb
- bonee nnoTHOEe K bonee paspsixkeHHoe coCcTosAHMe. MIMes onpeaesieHHbIM 3TanoH, HO, Npoxoas
NO pasHbIM CUCTEMAM N HAACMCTEMaM, BPEMS CTPYKTYPUPYETCS MO Pa3HO NPUHATBIM 3aKOHaM U
NPUHUMAET T€ WUIN UHble NNOTHOCTU, KOTOPblE BHOBb 3TAaSIOHU3NPYIOTCHA, COMMAcHO
onpeaeneHHbIM 3aKOHaM, KOTOPbIM MOAYMHSAIOTCS 3/1IeMeHTapHble coCTaBnsaowmne speMmenn. Ectb
3aKOHbl CUCTEM, HAACUCTEM U KaK Obl TEKYLLMX YCNOBUNA.

[danee npn pacCMOTPEHUN BPEMEHHbIX CTPYKTYP NPOCTPAHCTBEHHbIN MOAXO0A BOCNPUATUS NULLb
Hanbonee agekBaTeH AN YenoBeKa, HO He MMeeT HM4Yero obuiero ¢ NpoCTPaHCTBOM U MO 3TOMY
He BrofiHe KoppekTeH. OaHaKo, Ha AaHHbI MOMEHT YesioBe4YecTBO He nMeeT MeToaa, CnocobHOoro
obecneunTtb 60nee TOUHOE BOCNpUAaTME MHMOPMaLMKN O BPEMEHHbIX CTPYKTYpax.

Onsa 0606uweHns HEKOTOPbIX MHMOPMALMOHHbBIX aCNeKkToB, CTPYKTYpbl, obnagatowme nogobumem
NnO HEKOTOPbIM NPU3HaKaM, B AasibHenweM byaeM nmeHoBaTb 06bekTaMn, CyTOYHEHNEM UX
NPUHAANEXHOCTU K TOMY UM MHOMY MHOXeCTBY. Hanpumep, nnaHeTapHbll BpeMeHHON 06beKT
MoXeT 6bITb 060N BpeMeHHON CTPYKTYpPOW naaHeTapHOro macwraba m 1.4.



CoobpaxeHus:

1. loBopsi 0 BBC, n 0 ABM>XEHNM BPEMEHHOIO NOTOKAa B HEW aBTOMAaTU4YeCKU nogpa3yMeBaeTcs
<dusnyeckoe BpeMsa>. lpyrumMn cnoBamm, npouecc pacnpocrpaHeHns <umanyeckoro BpeMeHu
BceneHHOM> cywecTBYeT B paMKax BPEMEHHOro NOoToka HaacucrteMol BceneHHon (T.e.
CynepBceneHHon), KOTopbln sBnsgeTca ans BceneHHon abCoONOTHLIM BpEMEHEM.

2. MOTOK BCENEHCKOro BpEMEHM MOXHO onpeaesinTb Kak KOMYeCcTBO TEMMNOPOB, UCMYLLEHHbIX
LeHTpasibHbIM BPEMEHHbIM S4POM B eAnHULY abCONOTHOrO BPEMEHMN.

3. PacnpegeneHne BpeMeHn Ha npoTsaxeHHocTn BBC HeogHOPOAHO MO MJIOTHOCTU U 3aBUCUT OT
napaMeTpoB N XapaKTEPUCTUK NOKanbHbIX NOACTPYKTYp BBC (ranaktnyeckmnx, 3Be3aHbiX,
nnaHeTapHbiX). MNOTHOCTb BpEMEHWN Ha OTAENbHbIX y4acTKax eCTb CyMMa AMHaMNU4YeCKOWn
coctasnswouwen (obleBceneHCKOro BpeMeHHOro nNoToka) 1 SIokasibHOW cTaTuyeckon (YCNoBHO)
cocTaBnsouwen. BenmunHa nokanbHOM cocTaBnaowen obycnoBneHa TMNOM CBSI3AaHHOM C Hel
NoACTPYKTYpbl. pyrMmMmum cnoBaMm, nokKanbHble NOACUCTEMbI KPOME BCENNEHCKOro BPEMEHHOI0
NOTOKa MMET COH6CTBEHHbIE BPEMEHHbIE MOTOKM, NpeAHa3HAYeHHble ANS peLleHMNs HacyLHbIX
NOoKanbHbIX 3a4au.

3. BpeMeHHble CTPYKTYpbl KOCMUYECKUX 06 BEKTOB.

3.1. BpemeHHaga ynuTka.

MNnaHeTapHble, 3B€34Hble N rafiakTUYECKMUE BpeEMEHHble 0O6bEKTbl MMEIOT AOCTAaTOYHO C/TIOXHYHO
CTPYKTYpY, BEPHEE BCEro KOTOPYK MOXHO CPaBHUTb C yIUTKoM (puc.l). B aanbHenwem
coxpaHuM HasBaHne BPEMEHHASA YJINTKA, yTOYHASA NUWb, K KAKOMY YPOBHIO OHa OTHOCUTCH -
niaHeTapHOMY, 3B€34HOMY WN raflakTUYeCKoMY.

YnuTka obpasoBaHa ABYMS CKPYUYMBAKOLWMMUCS B KOHYC CNUPanbHbIMU BPEMEHHBIMU OCAMMU,
BXOASALWMMUM B OCTpUE KOHyca B obpa3oBaHue, nmeHyemoe B AanbHenwem BPEMEHHOE A4PO.
Mpuyem oaHa cnupanb CKPy4YMBAETCS BOPOHKOM BHYTPU MOBEPXHOCTU BOOGpaxaeMoro KoHyca
(BHYTpPEHHSAS cnupasibHas 0Cb), BTOpas - NO BHeLWHeW (BHEWHSASA cnmpanbHas ocb). lNpaBunbHee
6b1710 6bl Ha3bIBaTb UX YIMTKAMMU, @ HE CAMPANsAMM, HO NOKa PaCCMOTPUM TONbKO HamnpasBieHUs
ABMXXEHUS BpeMeHU No HUM (puc.2). BHYTpeHHSAS cnnpanb 3aKkpyyMBaeTCcs Mo YacoBOW CTpeske
OT OCHOBaHMUSA KOHYyCa Mo XoA4y ABUXXEHUSA N B OCTPUE KOHYCa Y/INTKU BXOAUT BO BPEMEHHOE 54p0,
B KOTOPOM Kak 6bl BbIBOpaumBaeTcsa (pacx/onbiBaeTcs), nepexoas BO BHELWHIOW cnupanb. [anee,
0MnosACbIBas KOHYC CHapy»Xwu, cnupanb ABUXETCA NO YaCOBOW CTpesike K OCHOBaHUIO KOoHyca. o
BHYTPEHHEN BPEMEHHOW Cnpanu NPoMCXoaAnT TeYEHNEe BPEMEHMU AJ1A BCEro, YTo BHYTpU 06beKkTa
(HanpuMep, AN NnaHeTapHOM BPEMEHHOW YJ/INTKU - 3TO BPEMS BCErO YTO Ha NJjlaHeTe N BHYTpuU
ee). BHewHsa BpeMeHHasa cnvpanb 3aBg3biBaeT BpeMsa obbekTa ¢ Apyrmmm obbektamu B 60onee
KPYMHOM CUCTEME, OTPaXaeT TeYEHMNE BPEMEHN CHAPYXU YIIUTKU.

Cpe3 Ha BHYTpEeHHeN ocu - 3TO Kpyr. BHewHAa cnupanb Kak 6bl BbIBEPHYTA HA U3HAHKY.
BpeMmsa B Hel ABUMXETCH yXKe OTHOCUTEIbHO BHELWHero Mmpa, o6bekToB 6onee KpynHOW CUCTEMBI.
py60 BHELLHIOW Crnpasib MOXHO NPeACTaBUTb Kak OCb, COAEPXAHMEM KOTOPOWN ABNSETCH
BHeELWHNM ob6beMm, KoTopass 06 beMHON SIEHTON ONOSICbIBAET KOHYC Y/IMTKN (MpUMEM 3TO YCNOBHO
ANs BpeMeHHOW reomeTpun). Nepexos B 3Ty 0O6bEMHYIO NEeHTY NPOUCXOAUT B KOHLIE BHYTPEHHEN
cnupanun (OCTpue KOHyca), B LeHTpe BpeMeHHoro sapa. Bxoas B 94p0, BHYTPEHHAS cnupanb
OMNOSACbIBAET ero ueHTp (AenaeT NeT/iio BOKPYr UeHTpa), U, Kak 6bl BbIBOpaunMBasaChb, nepexoanT
BO BHELLUHIOK Cnuparnsb.

BHewHAa BpeMeHHas 0Cb C caMoro 60MnbLWOro BUTKa Y OCHOBAHMSA KOHYCa YAUTKM NOAXOAUT K
LEeHTpasbHOM OCU CUMMETPUM KOHYCa, rAe nepexoamT Yepes MasieHbKoe BpeMeHHOoe a4po (B



AanbHenwem AOPbILLIKO) B ckpy4duMBaloWyoCs, Mo YaCoOBOW CTpesike, No Xo4y ABUXEHUS,
cnupanb. KpoMe Toro, s4pbILKO CBA3aHO onpeaeneHHoM MeMbpaHoi C MakCMMasibHbIM BUTKOM
CKpyumMBawLLlencs cnmpanu. [lanee ckpydumBaoLwasacs cnnpanb NepexoanT B NPSMYIO JIMHUIO,
COBMAZaKoLLYHO C OCblDO CUMMETPUN KOHYCA YAUTKU, U BXOAUT BO BpeMeHHOe s4p0. [JaHHbIN
yyacToK CKpyuuBatlLLeics cnvpanu (B aanbHelwem 3AMYCKHOE YCTPOMCTBO) co3aaH
NCKYCCTBEHHO 3Ha4YUTeNIbHO MO3Xe CaMUX BPEMEHHbIX Y/INTOK AN nepeMeleHns No BpeMeHU 1
NO3BONSAET onpeAesieHHbIM pa3dyMaM BbIXOAUTb Ha BPEMEHHbIE CTPYKTYpPbl ApYrnx 06beKToB.

[BW>XeHne matepuanbHbIX annapaTtoB TakXXe BO3MOXHO HENOCpeACTBEHHO NO BPEMEHHbIM
YINTKaM C BbIXOAOM Ha MPOCTPAHCTBO B HEOBX0AMMbIX KOOpAMHaTax. JleTaTtenbHbIM annapat C
duU3nYecKMMn TenaMmm MHANBUAYYMOB Ha 60pTy MOXET AOCTAaTOYHO TOYHO BbIXOAUTb Ha
NPOCTPaHCTBO, HaNpUMep C NJaHeTapHOW Y/IMTKN Ha MNJaHeTy, XOoTSa 3TO n Hebe3onacHo. TyT He
CKa3aHO, YTO BHYTPEHHEN CnMpasb 3aMKHYTa caMa Ha cebs TakxXe, KaK U BHELIHAS - yepe3
CUCTEMY S4PO-S4PbIWKO, YTO CYLWECTBEHHO 3aTPYAHAET NOHUMAHMKE.

KpoMe Toro, 3anyckHOe YCTPOMUCTBO HeceT B cebe PpyHKUNU POKYCUPOBKN ABUXKEHUSA U
ajantauum K ApyrMM BpeMeHHbIM ycnoBusaM (6e3bonesHeHHOCTb nepexona). 3Ta
CKpy4mBawLwasncsa cnupanb (pnc.3,6) NpUCYTCTBYET B raslakTUYECKUX YIMTKAX U UMeeTCs ee
noaobuve B 3Be34HbIX (KpOME BPEMEHHbIX YIUTOK YEpPHbIX Ablp, KOTOpble 6yAyT paCCMOTPEHbI
oTaenbHo). CKpyydmBatlowWasicsa cnmpasb 3anyCKHOrMO YCTPOMUCTBA SABNSIETCS YNCTO BPEMEHHOWM
CTPYKTYPOW, HE NMEIOLWEN APYTNX COCTABASAOLWNX, TOrAa Kak 94p0, HanpuMep, B NaaHeTapHoOM
YUTKE NPUBSA3aHO K NPOCTPAaHCTBEHHOMY LIEHTPY, T.€. K NAaHeTe, B raNakTUYeCKon - K
NPOCTPAHCTBEHHOMY LIEHTPY ranakTuku u T.m.

BpeMeHHble sapa yIMTOK CBSA3aHbl C BHYTPEHHUMU CNMpasibHbIMKU OCSIMU 6onee KpynHbIX
06bekToB (NaHeTapHble CO 3BE34HbIMWU, 3B€34Hble C raflakTUYeCKMMU, rasakTmyeckme co
BCEJIeHCKOM) Yyepe3 onpeaesieHHble nepexoabl (B ganbHenwem NMNEPEMbIYKW). Hanpumep, ¢
BHYTPEHHEN cnupanu 3Be34H0N CUCTEMbI CYLLECTBYIOT TOUKM Nepexona vyepes nepemMbliku Ha Bce
nJaHeTapHble YIUTKU AAaHHOM 3Be34HOM cucteMbl. C BHELWHEN 3Be34HOMN CnMpann cywecTByeT
BbIXO/[ Yepe3 rnepemMblyKy Ha rafakTuyeckyto YIMTKy (BHYTPEHHIO cnupanb).

HaBepHoe, BCe e nMeeTcsa BBMAY "C BPEMEHHOro s4pa 3B€34HOM CUCTEMbI CYLLECTBYET BbIX0O
yepes rnepemMbliyKy Ha BHYTPEHHIOK Cnvpanb ralakTUYeCcKonm yauTku..."

PaccMOTpuM npuMep <CTbIKOBKW> MAaHETapHOW YAIUTKU C BHYTPeHHEN 3Be34H0M cnupanbto. OT
3Be34HOW Cnmpanu OTXOAUT TOHKMIK (MO CON3MEepPEHUIo C TONWMHOW 3BEe34HON BpeMEHHOWM
cnupanu) KaHasn - nepemMbluka, CoOeaMHSAIWNIN ee C 9 4PpOM naaHeTapHoOM yanTkm (puc.3,a). OTa
nepeMblyka 418 TeYEeHUS BpEMEHWN CAYXUT U BXOAOM M BbIXOAOM. HeuTo Bpoae Tpybbl B Tpybe, B
LeHTpe BXoA4, No KpasM Bbixod. CMelwmnBaHUSa He MPOUCX0ANT, NOCKObKY MEeXaHU3M pa3saesieHuns
BpPEMEHHbIX NOTOKOB 6bl1 onpeaeneHHbIM 06pa3oM 3an0XKeH Npu Co34aHUN AaHHOM CUCTEMBI.

CyliecTBYyeT pa3Has KayeCTBEHHas XapaKTepucTuKa BXOoAsALEro N BbIXoAswero BpeMeHn, Yto-
TO BpoAe pa3HOCTU noTeHumana, MoxHo ckazatb OTPABOTAHHOE BPEMA n HOBOE BPEMA. 310
OTHOCUTCS M K 06bekTaM HaAcuUCTeM (3Be3a4Has ynuTKa, ranaktnyeckas ynurtka). Ecam
paccMOTpeTb Cpe3 OCU YNUTKKU, TO HeNb3s NpeacTaBuUTb B HEM pasjesieHne Ha ToHHenu (Tpyba B
Tpybe nnun Kak-To nHauve), 3To pasaeneHme ckopee ycnoBHO. 'pyb0o MOXHO NMpoOBECTU aHanoruto ¢
ABYMS pa3HOOKpALIEHHbIMW, HO HECMELLMBAOWMMUCS XNAKOCTAMU. [Tpoxoasa yepes ynmTKy, oAHa
XMNAKOCTb Npeobpa3yeTcsa BO BTOPYH, HO OHM abCoMOTHO He CcMellrBaeMbl. TOT XKe npouecc 1 B
Hagcucreme.

BpeMsa BXoaAnT yepes nepembivKy, NpoXoAs CKBO3b 4P0 U ganee no npssMon K aapbliwky. U3
Hero - NnepneHAnKYNsipHO OCU KOHYCa Ha MaKCUMasibHbIA BUTOK BHYTPEHHEN CnMpanu, rno HEN K
A4pY, B HEM BblBOPAYMBAETCS Ha BHELLHIOK Cnnpanb, Aasnee no Hel C MakCMManbHOro BUTKA
BHOBb Ha SA4PbIWKO U, CKBO3b 3anNyCKHOE YCTPOMUCTBO, CKBO3b AP0 BHOBb Ha NEPEMbIYKY.

Ecnu cobntopgatb BCE COOTHOLWEHUSA M NPONOPLMN BPEMEHHOW Y/IMTKU, TO MOXHO CKa3aTb, YTO
BUTKM CNMpanu NaoTHO NPUMbIKAOT APYr K Apyry, 6e3 npocBeToB Mexay HUMU, HO BHYTPEHHSS
He cornpuKacaeTcs C BHewWwHen (NpoMeXyToK Mexay HUMU HM4YeM He 3anosiHeH), CooTHoWweHune



ANaMeTpOB MUHUMANbHOIO K MaKCMManbHOMY BUTKY Y BHelHen cnupann 1 kK 12. Konnyectso
BUTKOB He 0653aTeNlbHO OAVMHAKOBO AN Pa3HbIX CUCTEM.

Bo BpeMeHHOM ynuTKe 3anyCcKkHOe YCTPOMUCTBO, KakK U BPEMEHHOE S4p0, 3aBA3aHbl C
NPOCTPAHCTBOM, T.€. C HUX BO3MOXEH MNepexo: C BPEMEHHOW YNIUTKU B NMPOCTPAHCTBO U
HaobopoT. OgHAKO Hesb3s NPeAcTaBUTb B MPOCTPAHCTBE BPEMEHHbIE CNMpPann UK NbITaTbCA
N3MepuUTb KUIOMETPaAMU ANAMETP BUTKOB, MOCKOJIbKY 3TO HECOU3MEPUMbIE BELLM.

Kakoe oTHOWweHWe, HanpuMep, NjaHeTapHas BPEMEHHAs y/IMTKa K OKONOMN1aHeTapHOMY
dunsnyeckoMy npocTpaHcTBy? YTo hopmumpyeT/'nposasnseT” dumsmnyeckoe nNpoCTpaHCTBO,
BpeMeHHoe a4po? Mnu BCe xe NpoCTPaHCTBO U BpeMS OTHOCUTE/IbHO He3aBUCUMbI ApPYr OT Apyra?
Ecnu Mbl roBOpYM O reOMeTpUn BPEMEHHbIX CTPYKTYP, TO B KAKOM MPOCTPAHCTBE pa3MeLleHbl 3TU
CTPYKTYpbl U peanu3oBaHa AaHHasa reoMeTpusa? YTo nepBMYHO - CaMo PU3MYECKOE MPOCTPaAHCTBO
nnn nHdopmaumsa (NpeacrtasneHmsa) o6 3TOM NpoCcTpaHCcTBe?

B reoMeTpun BpeMEHHbIX CTPYKTYP pacnosioxeHne o6bekToB B HaACUCTEME OTHOCUTENbHO
ApYyr Apyra octaeTcsi HEM3MEHHbIM Ha NPOTSXEHUU UX CYLLECTBOBaHUSA, 3@ UCKOYEHNEM
NCKYCCTBEHHOIro BMellaTeNbCTBa U3BHE.

BpeMeHHble CTPYKTYpbl CYyLLECTBYIOT KakK Bellb B cebe unun aBnsTca TBopeHmnem? CTaTuyHa nu
BCE/IeHCKas BpeMeHHasa CTpykTypa? Ecnn HeT, To nosBreHne/paspyLlleHne HOBbIX 3/IEMEHTOB
BPEMEHHOW CTPYKTYPbl €CTb pe3ynbTaT YbEN-TO BONU UM 3a10XKEHHOIO B CTPYKTYpY anroputma,
KakK, HanpuMmep, pocT U 0OTMUpaHWe BETOK y AepeBa?

QOYHKUNM BPEMEHHOIO 4pa Y/IUTKU:
m Hecyuwlaa KOHCTpyKuus, npugatoias cuctemMe yCTom4mBoCTb.
m PacnpeneneHune, KOMMyTaumsa, <nepeBos CTPENOK=> MNpu UCKYCCTBEHHbIX NepeMeLleHnsax
pa3yMOB MO 3aZaHHbIM B S4pbIWKE KOOpANHaTaM.
m fapa pasnnyHbliXx 06BbEKTOB 3aBA3aHbl MeXAy COb0M KpoMe BpeMeHHbIX CTPYKTYp eLle
onpeaeneHHbIM BUAOM SHEPrOMH(POPMALMOHHbIX KonebaHui no aHanornm ¢ paanososiHaMmn. OHU
M3Ny4aroTcsa S4pOM Kak MasskoM. Kpome Toro, 3Tu BOMHbI AAOT MHMOPMaLMOHHOE
B3auMMOAENCTBME MeXAy sapaMu.

BapunaHT popMynmpoBku: BpeMeHHble sapa pa3/IMdHbIX 06BEKTOB CBSA3aHbl MeXAy coboi He
TOJ/IbKO BPEMEHHbIMU CTPYKTYypaMu. CyLLecTBYET NOJIEBON MEXAHM3M UMHMDOPMALIMOHHOIO
MEXbAAEPHOIO B3aMMoaencTemns. Ecnm B kayectse aHanormm B3siTb MEXaHU3Mbl U3NTyYEHUS U
pacnpoCTpaHEHUs PaANOBOSIH, TO SApa ABASIOTCA NpuemMonepeaaTyMkamMm Takux paanoBoOH U
CNoCcobHbl HaNpsiMyto, B 06X04 BPEMEHHbIX CTPYKTYp <0bLaTbCcsa Apyr ¢ ApyromM>.

m Yepes 94po BO3MOXEH AOCTYN K MHPOPMaLMM O MPOLLUIOM, HAaCTOSILLEM U, YaCTUYHO O ByayLiem
obbekTa.

m OYHKUMN S4pblllKa Ha 3anyCKHOM YCTPOMCTBE:

m KoopanHaTtHas npuBsska (Touka oTcyeTa, OT KOTOPOW MAET CTapT).

m MapuwpyTmsaTtop, B KOTOPOM 3a4at0TCA KOAbl TOYEK NonagaHus rnpu BPEMEHHbIX
nepeMeLleHnsXx.

m MoulHelwas cnctema pasroHa, A0 CKOPOCTEN B MUJIJIMOHbI pa3 NpeBbILaloWmnx CKOPOCTb CBETa,
YTO AOCTUIAETCH 3a CYET FPOMaAHOro KOJIMYeCTBa 3HEPrMn NOABOANMON K 3aNyCKHOMY
YCTPOMCTBY. DTa 3HEPrusi CHUMaeTcsl C onpeaeneHHOro NpoCcTpaHCTBa Kak HanpaBNeHHbIM
BEKTOpP, NpUYEM A1 3Hepro3abopa UCNoAb3yeTcss CTPOro onpeaesieHHble NPOCTPaHCTBA, rae HeT
pa3yMa, KOTOPOMY 3TO MOXET NOBPEeAUTb.

m PacnpeagenuTtens - n3018TOp BEKTOPHbIX pa3HOHANPaB/IEHHbIX CUCTEM, T.€. SAPbIWKO SABASETCS
pacnpeaenuTeneM BXOASLWMNX B HEr0O Cnpanen BHYTPEHHEN M BHELWHEN YAUTKN. Pacnpeaenernme
BHYTPEHHEN OCU N BHELLHEN 3TO pa3/inyHble HECMELLUMBAOLMNECS CTPYKTYpbl. [poCTpaHCTBEHHAs
aHanorus 3aecb HeyMecTHa.

m B nHpopMauUMOHHOM NnaHe B MecTe psiAoM C LEHTPOM sapbilika XpaHUTCA nHdopMaums o
CO34aHUM NNaHeTbl U Aanee no BHYTPEHHEN OCK - O ee pas3BUTUN.



m AganTtaumsi nepemeLlatoLLenicst S3HeproCTpyKTypbl K nepexoay.

m BpeMeHHasa ctabunusaumst ynuTkM B NepmMoabl BPEMEHHbIX BO3MYLLEHWUIN, TaKUX KaK HansbIBbl,
TOJTYKM, BO3AENCTBUSA U3BHE. MNpY 3TOM SAPLIWKO CAYXUT AN8 noaaepxaHus 6anaHca,
CTabunmsaumm ynmTkuY, Kak HecyLas KOHCTPYKLUMUS.

Kacasicb 3eMHOMW yNUTKKU, NpaBuibHee byaeT NpeacTtaBuTb, UTO 3eMsa HE ABUXETCS Mo
cCnuMpanbHOM BpEMEHHOM OCK, @ HAaXOAUTCA BHYTPU ee, a BpeMs Hanogobume Xunakoctu Kak 6ol
NpoKayMBaETCs Yepe3 BPEMEHHYIO CTPYKTYpPY, NPOXOAsl CKBO3b 3eMJI0, MPUBHOCSH HOBOE U YHOCS
oTpaboTaHHbIN MHMOPMALMOHHLIN cnea. MNpu 3TOM B MHPOPMALMOHHOM nfaHe cobbiTns
pacnonaralTCcs Ha cnnpanu B XpOHONOrMYeCcKON NocnefoBaTelbHOCTM OT aApbllKa K 4py, HO
3TO HEe 03Ha4yaeT, 4YTo 3eMng npoaenblBaeT Takon NyTb. MHpopMauuns, nepexoasi BO BpEMEHHOM
CTPYKTYpe (BHYTPEHHEeN cnupanu yanTku) us byayuero B NpoLwsioe, CTAaHOBUTCH 3aBepLUEHHON,
6onee cxaTon, UMKINYHO YNIOXKEHHOW, MO CPaBHEHWUIO C aMOP(@HbIM, pacrbl/IEHHbIM COCTOSIHUEM B
byayLlem, 4aCcTMYHO KaTaslorM3npoBaHHON. MOXHO B3STb aHaa0r1 razoobpasHoOro COCTOAHMSA U
oTBepAeBLIero, 3acTbiBLUErO.

3.2. [lepeBépHyTasa BpeMeHHasa yanuTka.

MepeBepHYTbIMU ABNAKOTCH YIUTKU, PacrnofiOXeHHble HE OCTPUEM K OCU HaACUCTEMbI, a
OCHOBaHueM. lNpuHUMNUanbHoe oTInYME B 3TOM TPYAHO BOCMPUHATL YyenoBeky. O4veHb
npnbnunsnTtenbHbIM 6yaeT cpaBHeHUe - NHb U AH ANna BpeEMEHM.

KacaTenbHO 06beKTOB 3B€34HOI0 YPOBHS, 3BE€34bl C NEPEBEPHYTBIMU YIUTKAMU - 3TO YepHble
Ablpbl. YepHas abipa 3To He 6biBlLas 3Be34a, KaK YTBEPXXAAETCS B U3BECTHOW TeopuK, 3TO He
pa3Hble CTaAun OAHOro Nnpolecca, a CoOBEpPLIEHHO oTnnyarwmecs o6bekTbl, HO 06 3TOM No3xe.

CyLeCcTBYIOT NepeBepPHYTbIE YIUTKM HE TONbKO MJaHeTapHOro n 3se3gHoro Mmacwraba, HO n
ranakTu4yeckoro, U gaxe BceneHckoro. Hanpumep, ecnun B ranaktuke 601blWNMHCTBO 3BE3[, -
yepHble Ablpbl, TO U ranakTuyeckas ynmtka ébyaet nepeBepHyTas, TOT Xe MeXaHU3M 1 ANns
BCENIEHCKOMN.

dopMa cyuwecTBoBaHUA yNuUTKK (NMpsaMas uan rnepeBepHyTas) He MeHSeTCa eCTeCTBEHHbIM
nytem. NCKYCCTBEHHO 3TO BO3MOXHO A5 NJIaHETAapPHOWN, 3B€34HOM N TeopeTUyecku Ans
ranaktuyeckon. MNMpu 3TOM pa3BoOpOT OCYLLECTBSAETCA OA4HOBPEMEHHO A1 0b6beKkTa u ero
NOACTPYKTYPHbIX Y/INTOK.

dunsnyeckoe HaxoxaeHne yenoseka Ha obbeKkTax C NepeBepHYTON Y/IMTKOW YypeBaTo ANs Hero
HeraTUBHbIMW MOCNEACTBUAMU. B 3aBUCUMOCTM OT BeMUYNHBI 06bEKTa 1 OT BpeMeHn npebbiBaHUS
Ha HEM B apndMeTUYECKON Nporpeccumn HapacTalT ncuxnyeckmne paccrponcrea. OcobeHHO ecnu
3TO rpynna MHAMBMAYYMOB C Pas/IMYHbIMU NCUXOTUNAMU. HauMHAKOTCS HEKOHTPONMPYEMblE
BbIOPOCHI arpeccumn, HenpuaTMe BCero okpyxkawulero. Hekotopble 6onee pa3sutbie, 4eM
YyenloBeYeCcTBO pasyMbl, UMEOLWME TaKMe Xe CII0XKHOCTU, TEXHUYECKN pewnnu ansa ceba npobnemy
HaXxoXAeHUsi B NepeBepHYTbIX YINTKaxX. X CTaHUMK CO34at0T MHOIMOCTYMNEeHYaTyo 3amTy
CHapy>Xwu CTaHLUMN U BHYTPU NOMELLEHNI Npm NOMoLWwmM NpnbopoBs, aMyIUpPYOLWMX HeobXxoanMble
BpeMeHHble Bubpauun. HekoTopble 4eCTPYKTUBHbIE pa3yMbl MOryT C paBHbIM yCNexoM
HaXoAUTbCS KaK B NPSAMbIX, TaK U 06paTHbIX yAUTKAX, TOrAa Kak KOHCTPYKTUBHbIE pa3yMbl
NCMOb3YIOT TONIbKO HOPMasibHble YIUTKKM, KacasCb 06paTHbIX NULWWb MHOrA4a B UCCnefoBaTelbCKUX
uensax.

B conHeuHoM cncteme Mapc, BeHepa, JlyHa, NnyToH nMetoT obpaTHOE pacnosioXeHune yanuTokK
(ocTpusaAMM OT LeHTpa). YenoBek He CMOXET A0JIr0 HAaX0oAUTbCS Ha 3TUX nNnaHeTax. Ecnm yenosek
Wnu rpynna nnen, npy noMoLm MMerLWmnXcs KOCMMYECKMX annapaTos NonageT Ha Takylo
njaaHeTy, TO Yepe3 HEKOTOpOe BpeMsl OH MOJSTYYUT NMCUXONOMMYECKMIA WOK N psag HeobpaTUMbIX
N3MEHEHWN, OT KOTOPbIX yXXe He nsbasutcs. Kpome Toro, B 3aBMCMMOCTM OT KOJIMYECTBA BPEMEHMU



HaX0XAeHUs YBEMYMBAETCS BEPOSITHOCTb, YTO NMPOM30MAET HEOBPATUMBIA U HE KOHTPOIMPYEMbI
BbIGPOC arpeccuun n Jtoam NpocTo YHUUTOXMUT ApYr Apyra.

FMnoTeTUYecKn, YTobbl YENOBEK HE MOJTYUYU MPU 3TOM MCUXOSIOMMYECKOrO LWOKA, eMY
NPUAETCSA OTK/IOUYUTb HEKOTOPbIE MPOrpaMMbl, HO NOASAM 3TO AeNaTb MOKa HE peasnbHO.

3.3. BpemeHHas cTpykTypa BceneHHowm

BceneHckas BpeMeHHas CTpyKTypa OT/IM4YaeTCsl OT ranakTUYeCKom U ApYruX YAUTOK MEeHbLUMX
06BEKTOB. YNpaBnstowen CTPYKTYpPOI BCENEHCKOro BpeMeHHOro obbvekTa asnsercs LIEHTP
BCEJIEHHOW. Mo3xe paccMoTpuM ero noapobHee. Moka BBeaeM noHsTMs BCENIEHCKAS YEPHAS
OblPA 1 BCENNEHCKWI KBA3AP. [laHHble ABe CTPYKTYpbl, UMES pasfiMuyHoe NpoCTpaHCTBEHHOE
nonoxeHune Bo BceneHHOM, BO BpEMEHHOM CTPYKTYpe pacnosiaratoTcs BMeCcTe, U COCTaBNsaoT
A4p0 BCeneHHOoM (ycnoBHO Tak). Cpa3y OroBopuMCs YTO Ha3BaHUS <4dyepHas Ablpa> U <KBasap>
B AaHHOM cny4ae npocTto 6onee noaxoanT No cMmbicny (4YepHas abipa - 06beKkT, BbupawLwmii Bce B
cebs, KBasap - HaNpoTUB, SIBNSETCS MCTOYHUKOM) HO 3TO 06BbEKTbI COBEPLUEHHO APYrON Npupoabl,
COBEpLIEHHO MHbIX MacwTabos, YeM 3Be34Hble YepHas Ablpa U KBasap.

MonpobyemM BHOBb NpeACTaBUTb FTEOMETPUIO BPEMEHHOM CTPYKTYpPbl HA MPOCTPaHCTBEHHOM
aHanormun. Bpemsi BbIXOAUT M3 BCENIEHCKOro KBasapa No BCen MIOCKOCTU si4pa, NpoxXoauT vyepes
BeCb 06beM BceneHHON, 3aKpyumBasiCb Mo YacOBOMW CTpesike No Xo4y ABMXEHUS, U BO3BpaLlaeTcs
o6paTHO B A4p0 (YepHYo AbIpy) TakXe No BCer noBepxHocTn (puc.4).

Mo onMcaHMio HanoMMHaeT NPOCTPAHCTBEHHYO KAapTUHKY 3N1E€KTPOCTaTUYeCKOro nons
3NEeKTPMUYECKOro ANNosasa Co CTOKOM-UCTOKOM (OTpuLUaTeNbHbI 3aps - NOSOXUTENbHbIA 3apsa).

Annonb <4epHas Ablpa-kKBazap> GOpPMUPYET CUIOBOE MNOJIE N B TOXE BPeEMS SABNSETCA
WCTOYHMKOM YacTUL, BPEMEHN, KOTOPblE B3aUMOAENCTBYS C 3TUM NOJSIEM, ABUTAOTCA NO
wapoobpa3Hon cnupanu (Ha pUCyHKe 3Ta WapoBas cnupasnb BbITAHYTa, T.e. N/IMNCOBMAHAN).
<MallnHa BpeMeHn>, <BEeYHbIN ABUraTENb>.

3a TOT UMK/, YTO BPEMS BO BCEIEHCKOM MacwTabe NnpoxoauT OT BCEIeHCKOro KBasapa K
BCEJIEHCKOM YepHOU Ablpe, OHO NepexoanT B MaTEPMUIO N SHEPIruno N BO3BpalLaeTcs obpaTHO.
MpnbANXKEHHO MOXHO NpeACTaBUTb 3TO, Kak NnpeobpasoBaHne 3TUX CTPYKTYp OAHa B APYrYIO,
XOTS 3TO He coBCeM Tak. Ecnm paccmaTpmBaTb TONIbKO BPEMEHHYH COCTaBASAIOLLYIO,
nocnenoBaTeslbHOCTb Npeobpa3oBaHMs MOXXHO paccMaTpuBaTh TaK: BpeMsl, SHEprus, Matepus u,
nocne cHATMS MHbopMauun B sape, onaTb BpeMms. No3gHee, pacCMOTpEB OCTallbHble
COCTaBASAOLWME, Mbl YBSXXEM UX BOeAMHO. B KonnyecTse n Kadectse 3TOT npouecc
npeobpa3oBaHMsa aHaNOrMYeH Ha BCEX YPOBHAX YIMUTOK.

BpeMeHHble BCefleHCKMe OCU, 3TO CKOpee He JIMHUKN, UMetoLmne YeTKnue rpaHnubl U reorpaduto,
a YTO-TO BpPOAE CUJIOBbIX IMHUA B MAarHUTHOM MoJe, T.e. KOHKPETHOro reorpadnyeckoro nNoOHSATUS
OCb HET, eCTb NIMLb HanpaBNeHNe pa3BUTMUSA AaHHOM <MaTepun>. BceneHckne BpeMeHHbIe OCU
OT/IMYAOTCHA OT OCEN YNUTOK MeHblero nopsaka. 'pybo MOXHO npeacTaBuTb UX KakK
anddepeHumpoBaHHble ocn, YTo 6onee uenecoobpasHoO A9 BOCNPUATUS YENIOBEKOM,
yenoBevyeCcTBOM, HO CTOYKM 3PEHUSA HEKOTOPbIX HEMaTepuanbHbiX GopM pasyMa (rpybo MOXHO
Ha3BaTb MX NOJEBbIMU POPMALMNAMM) U HEKOTOPbIX APYrMX HErYMaHOUAHbIX Pa3yMHbIX
dopMauunmn, 3To ckopee TOHHeNU. T.e. TOHHEeNb AN HUX - 3TO NPOX0A B onpeAeneHHOMN
cybcTtaHumu, Toraa Kak ansa 4yesoBeka 3To ckopee HaobopoT 6onee BbipaxeHHas cybcTtaHums B
MeHee BblpaXeHHOM CTPYKType.

BpeMeHHbIe 0CU ranakTU4ecKOoro YpOBHS U HMXKE TakXe UMEeIT onpefeneHHoe HanpasneHune
pa3BUTUS BPEMEHWN, HO, B OT/IMYMKN OT BCEJIEHCKUX BPEMEHHbIX OCeN, MetoT bonee YeTkyto
reorpacduto (KacatenbHO BpeMEHHOMN reoMeTpmmn) n 6onee siIBHO BblPaXXeHHbIE rPaHNLIbl OCEN
(cnupanen). Taknm o6pasoM, CyLeCTBYeT IBHO Bblpa)KeHHas pa3HULA B Bblpa>Xe€HHOCTU rpaHunLy



ocel U B CTPOEHUN BpeMeHHON YNUTKU - BCENEHCKUN YPOBEHb M BCe YTO HuxKe. OCTaBuM noka
TakK, NO3Xe BEepHEMCSH K 3TUM BOMpoOCaM.

B npuHUKMNe, MOXHO NpeACTaBUTb 06LLYH0 NPOCTPAHCTBEHHYO aHANIOrMK0 BPEMEHHOM U
SHEepreTMyecKkomn CTpykTypbl BceneHHon. CHapyxu, ecin CMOTPETb Ha Hee KaK Ha
NoBEPXHOCTHY 060104KY, 3TO No opMe oBan ¢ 6osee 3a0CTpPeHHbIMU K Bonee XeCTKUMU
Kpasamu (puc.6). Ecnnm NpoHNKHYTb BHYTPb, TO MOXHO NPOBECTM aHaNOrMi, YTo 3TO ABE YIUTKU
NOBEPHYTbIE APYr Ha Apyra. BHYTpeHHAS yacTb HanoMMHaeT Neco4vHble Yyackl. Ha nepemMblyke
MeXJy KOHyCaMW pacrnosioXXeHO BCENeHCKOe BPEMEHHOEe a4p0. To, YTO HAaXOAUTCH B LEHTPE U
HanoOMMHAaET NMecoYHble Yachl, ABNAETCA Kak bbl ABUraTesibHO - = X0A0BOMW YacTbio. PaccMoTpum
npaBylo 4acTb, TaM, rae ocu Bxoadart B ueHTp. Crnegom 3a aapom naet OUJIbTPYHOLWASA
MEMBPAHA. Nanee PELLETKA, uepe3 KOTOpPY BXOAAT BPEMEHHbIE OCHU.

Mpuxoasiwmne ocn He anddepeHUMpOBaHbl, CKOpee OHU NpUXoAasAT O06LWMM CMeLlaHHbIM
NOTOKOM, CTabMNM3NpPYIOTCA N HAaNpaB/SOTCA Ha pelleTKe, N, B AalibHENLLEM,

b depeHuMpyroTca Ha punbTpytowen MembpaHe No KakuM-nb6o oboblwarowmm npnusHakam,
nepexoasT Yepes 94p0 Ha NeBYH CTOPOHY. lMocne peweTkn Ha MeMbpaHe NpPoOUCXOAUT AeNeHune
NOCTynuBLUEN CO BpeMeHeM nHdopmaumn Ha 3HAYMMYIO nHdopmauumio, Kotopas MAeT Ha
NOCTPOEHME HOBOIO BPEMEHU U HA TO, UTO OTCEMBAETCH N ABNAETCHA Kak 6bl HOCUTENEM UK
nMTaloLWeN cocTaBnaloLel Ana 6yayLmx nocTpoeHuii, HasoseM ee HECYLLIEN. 3Hauumas
NpoxXoAuT Yepes camo g4p0o, Npeobpasyscb B HOBYK BPEMEHHYH OCb, Hecyllas Kak 6bl ornbaert,
<obTekaeT> a4p0 U UCMONb3YEeTCH KakK Hecylwas KOHCTPYKUMS, YCuameas v 3awmuas
BbIXoAsLmMe BpeMeHHble ocn. NHpopmMaums ¢ oTpaboTaHHOro BpeMeHN CHUMAETCS U NPUBHOCUTCS
HoBasi. MOXXHO NPOBECTU Cneayowyo aHanormio. MHAMBNUAYYM YyenosBeka Npu UHKapHaumm
npoxoaut dyepes hunbTpbl, ybunpatruwme HezaBepLUeHHY0 MHPOPMALUIO 1 CoOXpaHstowme
3aBEPLWEHHYIO, 3HAYMMYIO, NPUTOAHYIO AN AdSIbHENWNX KOHCTPYKTUBHbBIX UCMOMb30BaHUN. To xe
MPONCXOAUT N BO BCESIEHCKOM BpeMEHHOM CTpPYyKType. Heratue (AecTpyKTnBHas nHdopmauums),
€C/IN OH CyLecTBYeT, nepepabaTbiBaeTcsa B HECYLWYO. HeraTuBoM MOXeT 6bITb TONIbKO
onpeaeneHHas CTpyKTypa, NOCTPOeHHas u3 <BewecTBa>, HO HE CaMO <BeLLecTBO>.

HoBoe BpeMs, BbixoasLee U3 sapa, CTPYKTYPHO YMCTO, cBO6OAHO OT LYMOB, OCKOJSIKOB,
paAnKanos.

Mpu npoxoxaeHnn oTpaboTaHHOro BpeMEHU Yyepes3 BCeNeHCKUIM LeHTp U npeobpa3oBaHnm ero
B HOBOE, OHO NocneaoBaTesIbHO NMPOXoAUT crepyowme yHKUMOoHaNnbHble 610K
m PelweTKa BxoaHas
m MeMmbpaHa BXxoAHas
m Aapo
m MembpaHa BbIxogHas
m PeweTka BbIXxogHas

Y BbIxoAHOW MeMbpaHbl dyHKUMS obpaTHas No CpaBHEHUIO C PYHKUMEN BXOLAHON MeMbpaHbl,
T.e. Yy BXOAHOM 3aZa4a OTNOBUTb LWYMbl, OCKOJIKM MHMOPMaLUN, pa3aenunuTb UX, a Y BbIXOLHOMN
HaobopoT A0b6aBUTb, BHECTN KOPPEKTUBbLI, HAa OHE 3TOro MAeT Havyaao NOCTPOEHMS OCK.

Y BXOAHOW M BbIXOAHOW peLlleToK pyHKUMKN CXoXune poKycnpoBka, ctabunmsaums,
anddepeHumposaHue. Ocb OKOHYaTeNbHO A40(OPMUPOBLIBAETCS.

BpeMeHHble 0CHx, BbIXOAS U3 BCENEHCKOro LeHTpa (B 1€BON YaCTU pUCYHKA), 3aKpy4nBatoTCH
Mo 4YacoBOW CTpesike OTHOCUTESIbHO APYr ApYyra BOKPYr OCM CUMMETPUU KOHYCOB MECOYHbIX YacoB
W, B TO Xe BpeMs, Kaxaas 0Cb 3aKpy4MBaeTCs NO YacOBOM CTpefnike cnmpanbio, Kak 6bbl
HaMaTbIBasiCb Ha BOO6pa)kaeMyto IMHUIO HanpaBfieHNs ABUXEHUS AAHHOW OCHU.

Ha Bxoae B npaByto YacTb LeHTpa BceneHHOM oCcu npekpallaloT CBOe BpalleHMe N BXOoAsT B
peleTKy npsiMo, napassienbHO OTHOCUTENbHO APYr Apyra n nepneHamKynsapHO OTHOCUTENbHO
NJOCKOCTU peLlleTKn, Kaxaas B CBOK SYENKY.



PeweTka COCTOMT U3 CEKTOPOB, K KaXXAOMY U3 KOTOPbIX Kak 6bl <npunucaHa> of4Ha U3 OCeN.
Mepepn KaxAabiM U3 CEKTOPOB M B 06LLEeM Nepea pelleTKon CyLlecTByeT onpeaeneHHoe nogobume
dunbTpa. Kaxkabih Takon GUnbLTp OTHOCUTCA NEPCOHANIbHO K CBOEMY CEKTOPY peLUeTKU U
npefHasHaveH Ansi KOHKPEeTHOM BpeMEHHOM ocn. Kaxabli CEKTOP BHYTPU He ABMSETCSA rMagKuM,
a nMeet <rybuaTtbii> xapakTtep ctpoeHuns. C o6paTHOM CTOPOHbI peLLIETKN CYLLEeCTBYET HEKOTOpas
dunbTpytowasa cybcraHuma. Kaxaasa ocb NpuxoamnT Ha CBOM cekTop. Ewe npu nogxoae K HeMY,
yXe Ha punbTpe, oHa HAYMHAET <pasMardyartbcs>, T.e. bnarogaps aToMmy GUNbTPY ABUXEHME ee
HECKOJIbKO 3aMeansaeTcs, TOYHee AaXe He 3aMeansieTcs, a pactsarnesaetcs (He pasapxmBaums, He
pacrnakoBka, a 6amxe K pactarmpaHuto 6bICTpO Nnpuxoasawen nHdhopMaunum Bo BpeMEHU, HO 3TO
o4yeHb rpy6o0), 4to HeobxoaMMO ANnsa Toro, 4Tobbl NpU Noaxone K MeMbpaHe n AasbHENLWEM
aHanunse 6onee KayeCTBEHHO MPOMCXOAMIO AdlbHeNwWwee pasgeneHue nHgpopmaumun. MNMpoxoas
HenocpeaCTBEHHO Yepe3 CEeKTOp pelleTKu, HapyXHas 4yacTb OCU, CyXallas 3aWmMTon, KapKacoM,
nocpeacTBoM rybuyaton CTpyKTypbl YKa3aHHOMO cekTopa pasrpybnsercs, cumwaeTcs (He coBceM
BepHO, HO 6n13Ko). OTKpbIBaeTCs AOCTYMN K BHYTPEHHEN YacTn MHMOPMALMOHHOW CTPYKTYpblI.
Hapy>kHas 4yacTb B gajibHelweM He nNpoxoamT A0 MeMbpaHbl, Ha Nnoaxoae K MembpaHe OHa
(Hapy>HbI 3aWNTHbBIN NOKPOB BPEMEHHOW OCK) MOMHOCTbKD CHMMAETCS C OCTa/IbHON CTPYKTYpbl U
B Aa/IbHENLLEM y4acTBYET B NOCTPOEHUM 0b6LLero 3alnMTHOrO Kapkaca BOKpYr LueHTpa BceneHHon.
Ha BbiIxoae n3 cektopa GUNbLTPYOLWKMA CNIOM OTBEYAET 3a pacno3HaBaHWe U O0TBOA OT
MHOpMaUnM 3aWMTHOro nokposa. Ha MembpaHy nHdopmMauma NocTynaeT oumLeHHas oT
3aWmMTHOro nokposa. C MeMbpaHbl 3HaumMMas MHdopMaLmsa NPOXOAUT Yyepes 4p0 U UAET Ha
NOCTPOEHME HOBbIX BPEMEHHbIX OCEN, TOrAa KakK He 3Ha4YMMas U npoyme <OUYUCTKU> KaK bbl
obBonakmeatoT ero, 06TeKatoT BOKPYr MOBEPXHOCTU M YAaCTUYHO MAYT Ha 3aBepLUeHne CTPYKTYpbl
HOBbIX BpeMeHHbIX ocen (okoso 70%), 4yaCcTU4YHO Ha obpasoBaHMe 3aLUMTHOIMO CNOS BOKPYr
ueHTpa BceneHHon (okono 30%). danee, nocne sapa, YTo KacaeTcs KayeCTBEHHOM
XapaKTepuCcTUK1U MHpopmaumm, BCe Npomcxoant B obpaTHOM nopsake Ha meMbpaHe u dunbTpe.
YTO KacaeTcs KOMMYECTBa dHepreTMYeCcKOM COCTaBNAoWeNr, TO 34eCb OAHA YacCTb NMPOXOAS
<cTarmeBaeTcs> Ha MeMbpaHe M B AalibHENLWEM, COeANHASCb C Ka4eCTBEHHOW COCTaBSIOLWEN,
naeT Ha NOCTPOEHNE HOBbIX BPEMEHHbIX OCEN, a Apyras 4yacTb, <obTekasa> meMbpaHy no Kpasm,
MAeT Ha 3aWMUTHbIM CNOoN LeHTpa BceneHHoM, MHPOPMALUMOHHOIO KobLa.

Mocne NpoxoXxaeHus BXOAHOW pelleTKM BPpEMEHHbIe OCK ToYHee byaeT yxxe Ha3BaTb
TeMnopanbHbIMM NOTOKAMK (COCUCKM NOCe MACOPYOKKM CTaHOBATCA paplieM), NAOTHOCTb
KOTOporo 6osblle K LeHTPY U MeHbLlle K nepudepun oT ueHTpa (dpap BbIXOAUT OTAENbHbIMU
kKonbackaMmn, a He CrIOWHbIM NOTOKOM). DTO CBOMCTBEHHO A1 KaXA0W OCUM N MexXAy NOTOKaMu
MOXHO MPU3HaTb HEKOE NPOCTPAHCTBO bosiee pa3psiKeHHOE, HO OHO YXe He HOCUT TOW 3alMTHOWN
dYHKUNM, N KapKaCHOMN HanpaBAsitoLWen CTPYKTYPbl KakK B OCSIX.

BbiIxoaHasa pelleTka HECKONIbKO OTNMYaeTcs no opMe n CTpyKType OT BXoAswen. Ha Hen yxe
3aZaeTcs ABMXKEHME 3aKpyUdmMBatoLee BbIXOAHbIE OCU KaK MHAMBUAYANIbHO BOKPYr BoO6pa)kaeMow
INHUM - LEeHTpa OCU, TaK U ApPYr OTHOCUTENIbHO ApYyra BOKPYr OCYM CUMMETPUKN KOHYCa NeCOYHbIX
4yacoB. IDTOT nNpouecc HabupaeT NOMHY CMAY Ha BbIXoAe M3 LeHTpa BceneHHoMn.

3alUNTHBIN CNOM, CYMLLAEMBIA C BXOAALWMX BPEMEHHbIX OCEN Ha pelleTke, <CTeKaeT> K KpasM
peLleTKn N Ha HMX 3aBopayvnBaeTcsa obpaTHO Xo4y ABUMXEHUS BPEMEHU, CTEKasACb Ha NOJItOCE,
raAe-To CrnpaBa Ha OCUM KOHYyca, 06pa3ys 3allMTHbIN C/10M. Noxoxas KapTMHA NponUCcxXoauT U B
neBOM KOHyce. B obuwem, atn cnom n nontoca n dopMmnpytoT o6Ly0 KapTUHY BbITAHYTOrRO oBana
(TOYHee ero KOHLOB) C 3a0CTPEHHbIMWN MONOCaAMMU.

OCHOBHas 4acCTb ranakTUK pacnosioXeHa B 1I€BOW YacTu BPEMEHHON yNuTKu BceneHHoM
(6nmxe K BbIXOA4Y HOBOro BpeMeHM). Takas e 3aBUCUMOCTb KOHLEHTpaumMM OT MecTa MNosI0XKeHUs
WU C pasyMamu.

B obnactn, npunerarowen K BXOAHOM pelleTke, HUKAKoM pa3yM He MOXET He TOJIbKO
CyLWeCcTBOBaTb, HO Aaxe NpubNn3nTbCs, NOCKOSIbKY OH MOSYYUT TaM TakKOM MOLLHbIA UMMY/bC
SHEepruun, Takoe yCKopeHue, 4To NpocTo byaeT <pa3MasaH>, YHUUYTOXEH.



MO>XHO NMpeanonNoXnTb, YTO CyLLEeCTBYOT 06bekTbl (BpeMeHHble ynnTku) 6onbliero macwrtaba,
yeM BceneHCKnin, HO NOKa HET BO3MOXHOCTM HaNTW 3TOMY AOKa3aTesNbCTBa.

Y BBC cyuwiecTByeT TakxXe U S4pbILKO, NMPUYEM CTPYKTYpa, BbINOAHAWAA QYHKUMIO SApbIwKa,
HaXo4UTCSA BHYTPU BCENEHCKOro BpeMeHHoro sapa. M3eBecTHo, 4to mexay BceneHHbiMu
cywiecTByeT onpegeneHHasa cybcrtaHums, HO 06 oCTasibHOM MOXHO TONbKO npegnonaraThb.

Ha pucyHke npu npmxoae BpeMeHu rno ocsiM B S4p0 n3obpaxeHa <peleTka> - YCTPONCTBO B
BUAE AMNCKA C 0TBepCTUSAMU (KakK B MAcCopybKke) yepe3 KOTopble BXOAAT B 4P0 BPEMEHHbIE OCH,
AaHHble OTBEPCTUS CNyXaT ANs HanpaBneHUsa ABMXEHUSA N NepBUYHON 06paboTkmn oTpaboTaHHbIX
BpeMeHHbIX ocen (npownoro). MNMpu BXxo4e Ha HUX MpoLUSIoe BpeMs rnepexoamT B Heo6xXoanMyro
anga o6paboTku Ha BpeMeHHOM sape nHdopmaumio. MHdopmaumsa obpabaTtbiBaeTcs,
aHanusunpyeTcs, copTupyeTtcs, nepedopmmpyeTcs 1 T.4., Ha g4pe. [locne npoxoXxaeHus Bcex
NpoLeccoB B sApe M aHanu3a, MOXHO CKa3aTb, YTO AeslaeTcs BbIBOA O LenecoobpasHoCcTum
BbIX04a Ha TOW MM MHOM BPEMEHHOM OCM HACTOSILLEro - onpeaeneHHoro nMnynbca (BHOCUTCS
Koppekums - obpaTHas CBA3b) NepBOHavasbHO B CaMOM a4ape, Aanee Mexay s4poM U <AUCKOM
Macopybkn> Ha Bbixoae. [lanee npomcxoamt npeobpasoBaHme nHpopMaLmm BO BPEMEHHYHO OCb,
NocblN <dapLliemM> B HYXHYI0 S4YEeNKy peleTKn U Ha HOBbIM uukn. CaMo BpeMeHHoe 4p0 UMeeT
BHYTPU CBOEW CTPYKTYpbl Wap, Ha KOTOPOM HENoCpeaACTBEHHO npomcxoanT obpaboTka
nHdopmaumnmn. Bo BpeMs 06paboTku Ha Wwape ocu nepectaroT 6bITb TEM, YTO NMPUXOAUT Ha LWap.
MO>XHO NPOBECTU aHaNOrn, YTO OCU NpPMUXoANAT C MHdopMaumen (Ha s3blKke KOMMbIOTEPLLMKOB
3anporpaMMmMpOBaAHHON S3bIKOM BbICOKOIO YPOBHS), KOTOPbIA Ha LWape packiaabiBaeTcs Ha
MalLUMHHbIE Koabl, obpabaTbiBaeTcsa 1, nocne cbema n nepepabotkn nMHpopmaumnm, cobmpaercs B
HOBble (DYHKLMN A3blKa BbICOKOrO YpPOBHS Ha BbiXoAe U3 wapa. [anee nocne popMmpoBaHus 1
3anycka B Heo6xX0ANMMOM HanpaBiEHNM OCb OMUCBIBAET C/IOXHY TPAEKTOPUID C OAHOBPEMEHHbIM
3aKpyyMBaHMEM MO YACOBOM CTPEsIKE MO X0A4Y ABUXKEHUS.

BocnpusaTtue ranaktmkamm HOBOro BpEMeHU NMpoucxXoamT O4HOMOMEHTHO, He 3aBUCUMO OT
nocneaoBaTesIbHOCTU MX B3aMMHOI0O pacrnosioXXeHus Ha ocu. HoBoe BpeMs y o6bekTa, croswero
HMXe <MO Te4YyeHuto>, He ByaeT aBnATbCA oTpaboTaHHbIM BpEMEHEM CTOSLLErO Bbille.

Y BCENEeHCKOW BPEMEHHOW CTPYKTYpPbl CYLLECTBYeT, KakK U Yy 60NbLIMHCTBA 06 bEKTOB MEHbLUEro
MacwTaba, onpeneneHHas BHELWHAS CTPYKTypa - BpeMeHHas cucteMa sHepretTndyeckoro 6anaHca
(pnc.8). OHa BbIrNAAUT KakK OBasl C 3a0CTPEHHbLIMM KOHLAMK B onpeaesieHHOM Kapkace,
HanOMWHAMLWEM aBOCbKY. 3TO CMN0BAs KapKacHasi KOHCTPYKLUMA U OAHOBPEMEHHO onpeaeneHHas
KOMMYyTauUUS 3HEeprmy oT BHYTPEHHMX NPOLIECCOB Ha NoAAep)KaHMe KapKaca U BHELLHEN
CTpYKTYypbl. CaMa ob6onoyka oTpaxaeT MHdopMaLMOHHbIE NpoLEeCChl, Nponucxoasuwme Ha
BHYTPEHHUX BPEMEHHbIX CTPYKTypax (N0 aHasnormm ¢ pe3oHAHCHbIMKW 30HaMK NMoneBor 0605104KHM
yenoseka). OaQHaKo BCe, UTO KpynHee BceneHHOMN, NOKa HEAOCTYMNHO AN UCCNefOBaHUS He
TOJIbKO YesioBevyecTBy, HO 1 60NbWINHCTBY, (€eCcnn He BCeM) pa3yMaM Hawen BceneHHon.

BBC sBnseTcsa aBTOHOMHOM caMoynpaBnsieMon cuctemom 6e3 Heob6xoaMMOCTU BHELLHUX
BO34eNCTBUN. YNpaBasoWmii LeHTp BceneHHoM co3aaH HacToIbKO KOHCTPYKTUBHO U HAZAEXHO,
YTO HW OAMH pa3yM He CMOXET BHECTU NnoMexu B ero paboTy, NOCKONIbKY HE CMOXeT
NpnbAN3NTbLCH K HEMY, T.K. MHa4e cpa3y nepecTaHeT CyLecTBOBaTb.

3afaya o6bEKTOB BCeNeHCKOoro Macwtaba HakonnTb Kak MOXHO 60sblue 3aBepLlieHHOM
KOHCTPYKTMBHOW MHMOpMaumm 4o MOMeHTa bonbworo B3pbeia. YeM 6osblue ee HaKoNuUTcs, TeMm
6onblUee KONMYECTBO HOBbIX pa3yMoB 3apoauTcs nocse bonbworo BapbiBa (B HOBOM LMKIE), TEM
MOLLHEE N KOHCTPYKTMBHEE OHU ByayT.

CyLiecTBYIOT onpeaeneHHble MecTta OKoA0 LeHTpa BceneHHon, rae HaxoasaTcs 6aHKu-
HakonuTenu nHdopmaumun. MHdbopmaumsa, Npnxoaa U3 BCENEHCKON <4YepHOW Ablpbl>,
dunnbTpyeTca, cknaabiBaeTcsd, NpocaynBaeTcsl Kak B OTCTOMHUKKM B 3TU 6aHkn. NHdopmMaumsa
NPUXOAUT HE TONIbKO C BPEMEHHbIMU CTPYKTYpPaMmn, HO U C IHepreTmyecKMmm BnbpaumMoHHbIMK
XapaktepucTukamu (onpeaesieHHble NMPoOCTpaHCTBEHHbIE Npeobpa3oBaHns), U NO psaay Apyrux
KaHanos. Tak, NMOMUMO MHMOPMALMOHHbIX B3aUMOAENCTBUIN Yepe3 BpPeMEHHbIe CTPYKTYpbl, MOTyT
B OTAENbHbIX C/ly4asX, Yalle B UCKIUYNTENbHbIX, KaK-TO B3PbIB 3BE34bl C BbICBOOOXAEHMEM



rpPOMagHOro KONM4YecTsa SHEPrum, NPOUCXoaAnUTb HaBeAeHWe NPOCTPAHCTBEHHbIX
MHMOPMALMOHHbBIX MOJfiel, NO3BOMSAOWMX BECTU MHPOPMALIMOHHbIE B3aUMOAENCTBUS Yyepe3
NPOCTPaHCTBEHHblE BUbpaunm noMMMoO BpeMeHn, HO 06 3TOM no3xe.

BaHkM HaxoasaTca B HOMb-BPEMEHHbIX 06pa3oBaHMAX, pacrnonarasacb Kak 66l MHPOPMALMOHHbLIM
KOMbLOM BOKpPYT sapa (BOKpYyr nepewenka rnecovHblX 4acos).

Mo CTpyKTYype 3TO BOCMPUHUMAETCS KaK OXepesnbe C peakuMn 6ycnHammn (MHOOopMaUMOHHbIE
ynnoTHeHns). MOXHO OTAaNEeHHO HaxoAuUTb aHanorMm Mexay @yHKUMoHanbHbIMK 6/10KaMn U nUx
Ha3HayeHueM y BBC n y 6uoakpaHa 4yenoseka. 3To MHHOPMALUMOHHOE KOJSbLLO OPraHM30BaHHO
TakuM 06pa3oM, YTO HM OAUH pa3yM He UMeeT A0CTyna K 3ToM nHdopMaumun. NcknoveHbl noaxoa,
BO34ENCTBUE, CbeM MHBOpMaumun n T.4. Bca nHdopMaumsa XxpaHUTCa B yrnakoBaHHOM Buae. EcTb
6aHKkn c obwen nHdopmaumen, ectb crneumnann3npoBaHHbIE.

3ALLUUTHBIN CITON ueHTpa BceneHHoi 3akpbiBaeT He TObKO MHPOPMAaLIMOHHOE KOMbLO
(6aHK1), HO 1 BCIO YNPaBASIOLWYI CTPYKTYpPY (S4p0, MeMbpaHbl, peLlleTku).

O6pa3oBaHuMe 3aWMUTHOIo C0si NPOUCXOANT cneaylowmnM ob6pa3oM. BpeMeHHYo CTPYKTYpY (O4YeHb
rpy60) MOXHO YCNOBHO pa3fenuTb Yepe3 BpeMeHHoe AP0 Ha NeByto YacTb (Aarowas, UCToK) -
BCENIeHCKUN <KBa3ap>, 1 npasylo (3abuparoLlas, CToK) - BCceneHckaa <yepHasa abipa>. o
NOBEPXHOCTM BOPOHKM BbIXOAALLNX U3 <KBasapa> BPEMEHHbIX 0CeN Kakbbl cTekaerT,
npocaumsaeTtcs, <doHUT> cybcTaHumMs, BKAoYatowas B cebs BpeMeHHYH COCTaBSOLLYHO
(bonblien YacTblo), SHEPreTUYECKYIO COCTaBSAOWY, pas3fiMdHble U3NYYEeHUSa U T.4. OTa
cybcTaHumMa <pacTekaeTcsa> Mo KpasM NecoYHbIX YacoB, TepSs KOHCUCTEHUMIO, HO Manas 4acTb
BCe Xe A0X0AUT A0 NMPOTUBOMNONOXHOM ToYkK. C ApYyron CTOPOHbI, OT <4YEepHOMN Ablpbl>
aHanorn4HbIM crnocobom obpasyercsa cybCcTaHUMA NPOTUBOMNONOXHON <MNOASPHOCTU> (YCITOBHO).

Takum obpasom, 0bpasyoTca ABa BCTPEYHO HanpaB/ieHHbIX Topa ¢ 6onee NAoTHOMU
KOHUEeHTpauuen y nctouyHmka. Obwasa KOHCTpYKUNS OKYyTbiBaeT BECb YNpaBnsiowmm MeXaHn3m
LeHTpa BceneHHON, 0O4HOBPEMEHHO MOSIHOCTBLIO U30MPYS MHMOPMALMOHHOE KObLO -
BCceneHckne 6aHkn. B npocTpaHCTBE MOXHO NpeACTaBUTb 3TO KaK ABMXeHMe MmaTepun (YyCrI0BHO)
OT <4YEepHOW Ablpbl> K <KBa3apy> 1 BpeMeHu (ycnoBHO) obpaTHoO.

B ueHTpe BpeMeHHOro s4pa CyLecTBYeT onpefesieHHbIn npeobpa3oBaTtefib, NO3BOASOWMUN
B3aMMOAENCTBOBATb C COCEAHUMU 06bEKTaMM BCESIEHCKOro MacwTraba.

3.4. Obwas CTpyKTypa B3aMMOpPaCnoNIOXeEHUS BPpEMEHHbIX 06beKTOB
Pa3/INYHbIX YPOBHEMN.

PaccMOTpuM BpeMeHHY0 reoMeTputo B3aMMOpPacnoIOKEHNS BPEMEHHbIX CTPYKTYP pa3HbIX
nopsakos. OCM CUMMETPUM KOHYCOB Y/IUTOK BCeraa HaxoAATCA Ha paauycax, NpoBeAeHHbIX U3
LEeHTpa BpeMeHHOro sapa obbekta 6osee KpynHOro nopsaka. YAMTKM MeHbllero nopsaka Kak 6bl
BUCST, CNIOBHO €/104Hble UTPYLUKK, Ha BHYTPeHHen cnupanun 6onee kpynHoro obbvekTa (puc.5). B
ranakTu4yeckon ynuTke 3Be34Hble Y/IMTKN Hanpas/ieHbl OCTPbIM KOHLOM K LEHTpPY
(ranaktnyeckomy aapy). Ecnn HaobopoT, TO 3TO YepHble Ablpbl. Takas Xe rpagaums v
B3aMMOPacrosioXXeHNe 1 Ha APYruX YPOBHAX. Bce ynuTKku npmBsa3aHbl K CBOMM MeCTaM, HO B TO
Xe BpeMs, BpeMsi B HUX eCTeCTBEeHHO TeuyerT.

B reoMeTpun BpeMeHHbIX CTPYKTYp pacnonoxeHne o6bekTOB B HAACUCTEME OTHOCUTENbHO
ApYr Apyra oCTaeTcsi HEM3MEHHbIM Ha MNPOTSAXEHUN UX CYLLECTBOBAHUS 3@ UCK/TIOYEHMEM
NCKYCCTBEHHOIo BMellaTeNnbCTBa NU3BHeE.

3.5. BpeMeHHas CTpyKTypa COJIHEYHOWN CUCTEMBI

YeTbipe nnaHeTbl - 3emns, Onutep, CaTypH, YpaH - oCHOBa, HeobxoanMas Ans yCTOMYMBOro
COCTOSIHMSA TeyeHUs BpeMeHun BHYTpu ConHeyHon cuctembl. OcTanbHble naaHeTbl, 6e3ycnoBHo,
MMeKT OTHOLIEHNE K BPEMEHHOW CUCTEME, HO ANS HUX X044 BpeMeHun B 60nbluer cTeneHn 3aBsi3aH
MO OTHOLLUEHUIO K HUM CaMUM.



TeopeTnyeckmn, ¢ onpeaeneHHbIMM A0MNYCKaMu, MOXHO NpeacTaBATb reomMeTpmuyecku. Bo
BpeMeHHOM reoMeTpun YNUTKU 3TUX niaHeT 6yayT COCTaBnsATb PaBHbIA KPecCT, B LleHTpe KOTOpOoro
ConHue, T.e., 3TO YeTblipe YJUTKWN, HaMpaBf€HHble KOHYCaMN K BpPEMEHHOMY 4Py CONTHEYHOM
ynuTkn noa yrnom 900 apyr k apyry. OCHOBHas 3aa4a 3TOM CUCTEMbI - CO34aHNE YCTOMYMBOIro
BpeMeHHoro dakrtopa Ansa naaHeTbl 3emMns.

CaTypH, Kak bbl ypaBHMBaET ABMXeEHUE 3eM/In, TeEM CaMbIM, yBenunBas Cob6CTBEHHbIE
060poTbl BOKpYr ConHua. C TOYKKN 3peHnst BpeMeHU ero hyHKUMS aHanormyHa - KomneHcauus
paBHOMEPHOCTU ABUMXEHWUS BpEMEHU ANs XMBOWU popMbl MaTepumn. Bpemsa ana CaTypHa Teyer
6bicTpee, yeM ansa 3emnu. Y CaTtypHa MeHblue AMaMeTp YIUTKMU BO BPEMEHU, YeM Yy 3eMu,
tOnuTtepa n YpaHa.

Y octaneHbIX ABYyX (lOnuTtep, YpaH) AvaMeTp yJUTKU OAMHAKOBbIN, HECKOJIbKO MEeHbLUe
3eMHON. MOXHO NpocneanTb YMeHbLUEeHNe AMaMeTpoB YIUTOK NaaHeT B 3aBUCUMOCTU OT
YAQNEHHOCTU UX PaCronOXeHUs OT 3Be34bl.

YeTblpe yNUTKKM 3TO KaK 6bl eanHbIi MexaHmn3M. Cnctema 6bina 3agyMaHa ana crabunmsaumu.
Ecnu kto-nnbo nnm 4yto-nnb0o nonbiTaeTcss UAMEHUTb XO4 ABUXEHUS BPEMEHU Ha NaHeTe, TO
aBToMaTuyeckn 6yaeT BKIOYEH MeXaHM3M KoMmneHcauum ansa CaTypHa n AByX APYruX MNjaHeT.
OHW CKOMMNEHCUPYIOT BHELWLHEE BO3AENCTBUE, U ABUMXEHNE BPEMEHM HA 3eMfie OCTAHETCHA TEM Xe.
[aHHbIN MexaHU3M B3anMoaencTems Habnganca B 3a4aTO4YHOM COCTOSAHUM, HO 6bin
WCKYCCTBEHHO MoAKOppeKTMpOoBaH. Ha Apyrnx nnaHeTax CO/IHEYHOW CUCTEMbI HET pa3yMma.
MoaToMy, ecnn Ha HMX ByaeT HECKONbKO YMEHbLUEH WU yBenn4veH, Nnnmbo, ecnm MoXHO Tak
BbIpPa3nNTbCA, CNerka «CTepT» Xo4 BPEMEHU - 3TO HE MPUHECET HUKaKoro Bpeaa,

dunsnyeckoe BpeMs CyLLecTBYeT BHE 3aBMCMMOCTM OT Hanu4uug pasyMa. Hanpumep, B
niaHeTapHON BpeMEHHOW Y/INTKe NPUCYTCTBUE pa3yMa BHOCUT ornpeaesieHHble U3MEHEHUS
(TOHHEenw) B 3Ty YAUTKY U, TakKXe, BHOCUT onpeaesnieHHY AOMNOIHUTENIbHY0 B3aUMOCBA3b, KaK CO
3B€340M1, TaK U Mexay cobon.

Ecnu 6bl Ha Bcex 11 nnaHeTtax CoO/IHEYHOM CUCTEMbI OTCYTCTBOBAN pa3yM, TO BCE NMJIaHeTbl He
nMenun 6bl TaKoM XEeCTKOM B3aUMOCBS3M APYr C APYrOM.

Y JlyHbl ecTb CBOS, 3aBA3aHHasa Ha 3BE3JHYI0 CUCTEMY Yy/IMTKA, KOTOpas HaxoaAuTcs Brnepeau no
xoay aswmxeHusa ot ConHua K nepudepun nnaHeTapHoOW 3eMHOM, nocne Heé yxxe Mapc.

JlyHa saBnsieTcs A4OCTAaTOYHO UCKIOUYUTENBbHbLIM CNy4YaeM, MOCKONIbKY OHa MMEET CBOK BPEMEHHYHO
nAaHeTapHYo YNTKY, 3aBA3aHHY HENOCPEACTBEHHO Ha 3BE34HYI0 CUCTEMY, @ HE HA 3EMHYI0.
Bce ocTanbHble CNYTHUKKM 3aBsA3aHbl K 6inkanwen nnaHeTapHon ynutke. JlyHa 6bina co3gaHa
MCKYCCTBEHHO, KakK 6bl B 4ONONHEHME K 3eM/ie U He cpa3y, a Yepe3 HekoTopoe BpeMms. bes Hee
Ha 3emsie 6b110 6bl NpaKTUYECKM HEBO3MOXHO YCTAaHOBUTb pa3yM, paBHbI HACTOSLWEMY.
BpeMeHHas ynuTtka JIyHbl HaXo4UTCA MexXAy 3€eMHOM NJIaHEeTAapHOM YNIUTKOW U NaaHeTapHoMU
ynuTKkon Mapca.

N3 11 nnaHeTapHbIX BPEMEHHbIX YJIUTOK COSTHEYHOM CUCTEMbI 7 pacnosioXeHbl OCTPUEM B
AAp0, 4 YNUTKKN ABNAKOTCSA NnepeBepHyTbIMU. Mapc, BeHepa, JlyHa, MnyToH nMmetoT obpaTHoe
pacrosioXeHue ynauToK.

4. HoOOBpEMEHHbIE CTPYKTYpbl

4.1. Hoocdepa, Wambana, Yuntenbckasa Hagcmcrtema, UHKapHauMoHHas
a4yenka, obonouka, 6MoakpaH, MaHunypa.

4.2. BpeMeHHble ocu nHanemnayyma.



CaMbIMK a51eMeHTapHbIMN HYHKLMOHANIbHO 3aKOHYEHHbIMW BPEMEHHbLIMU CTPYKTYypamu
ABNSAKTCS BPEMEHHbIE OCU MHAMBUAYYMA.

BpeMeHHas oCb MHAMBMAYYMA, 3TO peasbHO CylecTBylolee, puanyeckn cosgaHHoe
dopMmnpoBaHue, HeobxoanMoe ANng CyLecTBOBaHUS YenoBeKa B OTBEAEHHbIN BPEMEHHOW Nepuoa.
Onsa yenoseka npoue 6yaeT conoCcTaBUTb OCU C CUAOBbIMU JIMHUSAMU. XOTH, C HEKOTOPbIM
AOMNYCKOM, MOXXHO roBopuTb 06 onpeAeneHHbIX rpaHmuax ocen, reorpadmm MectopacrnonoXeHus
(kacaTenlbHO BpeMeHHOW reoMeTpum).

B npuHUMne, MOXHO NMpeacTaBUTb 3TU OCU KakK IUHUU ANCKPETU3aLUNN HENpepbIBHOMO
BPEMEHHOro NpoOCTpaHCTBaA. T.e., CyLLeCcTBYEeT onpeaesieHHbI BHYTPpUNIaHeTapHbIn BpEMEHHOMN
KOHTUHYYM, KOTOPbIN «Hape3aeTcsa» JIMHUAMU ANCKpeTMU3auum Ha ocu. YacTtoTom AMcKpeTmlaumm
3pecb byneT ckopee He BpeMeHHasi Mepa (KOIMYeCcTBO CEKYH/A), @ BPpEMEHHO-3HepreTuyeckas.
Tenepb, He CMeLWNBas NOHATMSA BpeMs U MHpOpMauns, NpeacTaBuM, YTO BPEMEHHas CTPYKTypa
Kak 6bl oTobpaxkaeT To, 4To 6yaeT NpomMcxoamTb C AaHHbIM 06BbEKTOM B byayLwieM. MNMpuyeM, 3TO He
XXeCTKasi nporpamMma, no KoTopor 6yayT pa3sBopaynmBaTbCsa COObITUS.

Bo-nepBbiX, MHANBMAYYM O0b6pabaTbiBaeT MHOXECTBO AECATKOB NPUXOASLLMX B HEFO BPEMEHHbIX
ocen, Bblbnpas Hanbonee cpoaACTBEHHbIE €My M3 06LEero BpeMeHHOro KOHTUHYYMa, 1 MOXET, B
cuny cobCTBEHHOro pa3BUTUA U BHELWHUX BO3AENCTBUI, «NepexoanTb» Ha ApYyrne BpeMeHHble

ocHu.

Bo-BTOpbIX, CObbITMSA, 0OTOBpaXkatowmecs B 6yayweM Ha BpeMEeHHbIX 0CAX, 3a4aHbl HE B
XKEeCTKOWM nocneaoBaTeNbHOCTU, @ KaK onpeaesieHHble BeXW, 3Tanbl pa3BUTUSA U YeM aanblue B
byayuwee oT HacToswero, Tem 6onee pacnnbliB4aTO, pa3MasaHo, oHM oTobpaxeHbl. MHdopMauns
Kak 6bl BETBUTCS B 3aBUCUMOCTU OT MHOIMX «UJTN», HO cTeneHb BapMaunim HaxXo4NTCHA Kak 6bl B
onpeaeneHHoM kKopugope. Yem 6amxe K HacToaweMy, TeM 6onee cy)aeTcs Kopuaop.
NHdopMaumnsa, nepexoas BoO BpEMEHHOW CTPYKType n3 byayuero B npoLwsioe, CTaHOBUTCS
3aBepLueHHoNn, 6onee NposSIBNEHHOM, CXKAaTOM, MO CPAaBHEHUIO C aMOP(dHbIM, pacnbl/IEHHbIM
cocTosiHueM B 6yayuieM. MOXHO B35Tb aHanormwo rasoobpasHoro, NoABMXHOIO U OTBEpPAEBLUErO,
3acTbiBwero. OtpaboTaHHble BpEMEHHbIE OCM NOC/Ie MOMEHTa HACTOSLLEro HeCyT MOJIHYIO
nHpopMaunto (MPoSBAEHHYIO, LUMKINYHO YIOXKEHHYI0, YaCTUYHO KaTaslorM3npoBaHHY) O
NpoL/IOM AaHHOIo MHAMBUAYYMA.

CTpoeHMe 0CM MOXHO YCNIOBHO NpeAcTaBuUTb Kak onpeaeneHHbIn XryT n npoxoasiLee BOKpyr
Hero, Kak n3onsums BOKpyr nposoaa, TemrnopasnbHoe aone. NoBepXHOCTHbINM CNON OCKU SABASIETCS
TakXe 3alMTHbIM U OAHOBPEMEHHO HamnpasBAsOWMM KapkacoMm. lNpnyem, BpeEMEHHYH OCb HENb3s
paccMaTpuBaTb Kak ABMXXEHUE BPEMEHWN BHYTPM 3aMUTHOro cnos (Kak BoAbl BHYTPU LWAHra)
ABWXeHne naeT 04HOBPEMEHHO MO BCEN OCU, HO K KpasM 6onee HachbilweHa cmnoBas
COCTaBAAKOLWANA, YTO CNYXUT OAHOBPEMEHHO M KapKacoM M 3alWMUTON. T.e. 3TO OAMH MOTOK
BpPEMEHWN, HO He OAHOPOAHbIN. OUeHb «MNOTHbLIN», «XXMBOMW>» MO LEHTPY cpe3a, u bonee
«paspskKeHHbIM» Ha nepndepun. Hactosiwee B Buae o4eHb AMHAMUYHOMN, KaK 6bl XXMBOW
CTPYKTYPbl, NPOXOAMUT MO OCSIM U OCTaBnsSeT MHGMOPMaUMOHHbIN cnej Ha TeMnopasnbHOM none,
pacnonararmLwmncsa cnmpanbio No YacoBomn cTpesike (Mo XoA4y ABUXEHUS U3 NPOLIOro B
6yayuiee).

TemnopanbHoe nose CoaepXUT 06beKTUBHYO MHMOPMaUMIo 0 cobbITUK, a cepeanHa ocn (KryT
WIn cepaueBnHa) CoaAepXnUT CybbeKTUBHYH 3MOLMOHAIbHO-06pa3HO-3pUTENBHYIO peakumio
KOHKPETHOro MHAMBMAYYMA Ha AaHHOe cobbiTume.

Ha BpeMeHHOI oCcK YyenioBeka M Ha TEMNOpasibHOM MNoJsie oCcTaeTcsa noaHas nHopMaumsa o
XXU3HEHHOM MYTW YenoBeka.

BpeMeHHble 0CK YHUKAJIbHbI 418 KaXXA0ro MHAMBMAYYMA U UCKIKOYEHA CUTyaums, Koraa oaHa
BpeMeHHasa 0Cb OAHOBPEMEHHO, NMH0 nocnenoBaTeNlbHO UCMONb3YeTCA pa3fINYHbIMU
WHAMBMAYYMAMN, Aaxe OAHUM UHAMBUAYYMOM B Pa3/IMYHbIX MHKApHaUUSX.

KonnyectBo BpeMeHHbIX 0Cel 3aBUCUT OT KoinyecTBa MHAMBUAYYMOB Ha 3eMsie 1, C poCTOM
KOSInyecTBa NocneaHmnx, pacteT KOIM4YecTBO BPEMEHHbIX OCEMN.



BpeMeHHbIe 0CU Y XXMBOTHbIX FOpa3Ao MeHee pa3BUTbl, YeM Y NIIOAEN N CYLLECTBYIOT AANIEKO He
Yy BCEX U3 HUX. BpeMeHHble CTPpYKTYpbl B BUAE OCel OTCYTCTBYIOT Yy BCeX 6e3 ucknveHms ntuy, y
BCEX XMBOTHbIX, XUBYLLMX B BOAE, KPOMEe MJeKONUTaLWmMX, 3a UCKOUYEeHneM 2-X - 3-X BUAOB.
BpeMeHHble CTPYKTYpbl cogepxaTt 60siblle NOM0BMHbI KPYMHbIX HAa3eMHbIX XUBOTHbIX. Cama
BpeMeHHasa CTPYyKTypa XWUBOTHbIX npeacTaBnseT cobon, rpybo roBops, oaHy 0Cb, 06pbIBatoLLytOCs
B MOMEHT un3nyeckom cmeptu. B noctpoeHnn 6onee BbICOKOOPraHM30BaHHbIX CTPYKTYpP 3TH
BpPEMEHHbIe CTPYKTYpbl B AaSIbHENLLIEM HE NCMNOb3YIOTCA U HaNn4Yme BpeMeHHOMN CTPYKTYpbl
HeNb3s paccMaTpuBaTb, KakK NOTEHUMANbHYO BO3MOXHOCTb A/19 AAHHOMO XXWBOTHOIMO pa3BUTbLCS B
pasymHyto dopmy. K uenecoobpasHOCTM CyLLeCTBOBAaHUSA BPEMEHHbIX CTPYKTYP Y XUBOTHbIX
BepHeMcs nogpobHee nosxe.

4.3. BpeMeHHble TOHHEenNnu, arperop.

KpoMe BpeMeHHbIX ocer MHAMBUAYYMOB CYLLECTBYIOT BpeMeHHble hopMmpoBaHus (npaBusibHee
6yneT HasbiBaTb X TOHHENSIMU, @ HE OCSMU), KOTOpble CO34al0TCA B pe3yibTaTte AeSATeNIbHOCTU
rpynn nu,.

CyLiecTBylOT BapuaHTbl 06pa3oBaHNs BPEMEHHbIX TOHHENEN, - IMYHOCTHbIE, NAENHbIE,
reorpaduyeckme, n gpyrue. Hanpumep, rpynna nuy ,CoBepLuaroWmnX pesimrmo3Hbin obpsaa,
CO34a€eT YTO-TO BpoAe 3HEpPromHdopMaLMOHHbIX BUbpaunin, Kotopble 06pa3yoT onpeaeneHHoe
obuliee none, ToYHee cKkasaTb 3HEProMHMOPMAUNOHHBIN 6aHK, B paMKax KOTOporo n byaer
CywecTBoBaTb OonpeaeneHHbli BpeEMEHHOM TOHHEeNb. Mas no 3TOMy TOHHEN, MOXHO byaeTt
HabnoaaTb pa3BUTUE A4AHHOMO 3HepromHdopMaumMoHHOro 6aHKa BoO BpeMeHU, C MOMeHTA
ocHoBaHuA 6aHKa 4O MOMeHTa HacToswero. byayulee Takxe MoXeT HabnAaTbCsA, HO NNWb KakK
CTyneHun obuiero passBuTuUSa AaHHOro 6aHka, MMest HeKOTOpbIN AONYCK, T.e. KaK 1 byayllee y
yefnioBeka MOXeT MMETb Kakne-To obume CTyneHn pa3BuTus, BEXM KOTopble 065a3aTenbHO
npou3onayT, HO He 6onee.

MOXHO CKasaTb, 4YTO /110601 3HEPronHOOPMaALMOHHbIN MPOLECC CAYXMUT 3apoXaeHnem
BPEMEHHbIX CTPYKTYp, XOTS, 6bbiBaeT n obpaTtHasa nocnenoBaTenbHOCTb. HanpuMep, BpeMeHHOM
TOHHE/Ib MOXEeT COo34aBaTbCs C y4eTOM BMbpauuin, BpEMEHHbIX OCeN N TEMMNOpPAbHbIX MONeENn
HEKOTOpbIX SIMYHOCTEN. [10TOM yxe cobupaeTcs rpynna AaHHbIX NnL, TONIbKO TOr4a yxe
BblpabaTtbiBatowasa 6onee MowHbIM arperop. bbiBalOT Takxke cny4yaun, Korga BO BpeMeHHOM
TOHHeNb Kak 6bl cobmpatoTcsi BpeMeHHble 0CM HEKOTOPbIX OTAEeNbHbIX nL ANns dopMUpPOBaHUS
Kaknx-nmbo rpynn, obveanHeHnn nogen. CywecrtesyeTt n gpyrme nytn obpasoBaHus arperopa,
yTO HyAeT pacCMOTPEHO NO3Xe. DTU TOHHENM MOryT pasnMyaTbCs MO NPOAOCIXKUTENBHOCTM, MO
OpraHmsaunm, rno NAOTHOCTU NOCTPOEHUS, NO APYITMM KadeCTBEeHHbIM XapakTepuctnkam. bonee
Menkume n (Mnn) MeHee 3Ha4YMMble C KOCMUYECKOM TOUKM 3peHunsa 6yayT obbveanHsaTbcsa B 6onee
KpynHble nnbo 6onbwine n (unun) 6onee 3HavynMble.

NHTerpauns BpeMeHHbIX TOHHEeNEeMn NponucxoamT A0 CUSHUA B OAUH Y4, B KOHEYHOM UTore
B/INAOWMIM HA HacTosILLEee BPEMEHHOW CTPYKTYPbl MAAHEThI.

Bo BpeMeHHbIX CTPYKTypaxXx 06beanHEeHNI HECKONTbKUX LUMBUIN3ALUNINA HE CyLLecTBYeT 06Lwmx
BPEMEHHbIX 3rperopoB, TOHHENEeN, HO Y CO34aHHOro obwero pasyMa cyuwectBsyeT UCKYCCTBEHHO
CO34aHHas BpeMeHHasi CTpyKTypa.

4.4. BpeMeHHasa cuctema saHepreTuyeckoro 6anaHca

Y 3eMnu CyLLecTBYET onpeaeneHHast BpEMEHHas CTPYKTypa, NpUBsA3aHHas K NpOCTPaHCTBY
nnaHeTbl. OHa nNpeacTaBnseT coboi onpeaeneHHbl Kapkac 1 BbirnaauT Hanogobue
nepeceKkawLmnxcs Mexay coboil BpeMeHHbIX MeEPUANAHOB, HE CTPOro NapasienbHbIX Mexay



coboi. [laHHas CTPYyKTypa MMeeT onpeaeneHHble GyYHKUNOHANbHbIE Y3/bl - BXOAbl. Y KaXaoro
BXOA4a HaXoAsaTCs onpeneneHHble HoochepHble CTPYKTYpbl (B SHEPreTMYeCcKoM Bmae), AOCTAaTOYHO
WHANBUAYANN3NPOBAHHbIE N HaAENeHHble pPSA0M 3a4a4 U MONHOMOYMM. OCHOBHbIE DYHKLNMK
AAHHOW CUCTEeMbl BMeCTe C 3TUMU HOOCKHEPHbIMU CTPYKTYPaMU - BbipaBHUBAHWE SHEPreTU4ecKoro
6anaHca 3emnu, Hoocdepbl. KpoMme Toro, HoocdhepHble CTPYKTYPbl KOHTPOSIMPYIOT AOCTYN B
AAHHYI0 CUCTEMY, MOCKONbKY Yepe3 Hee BO3MOXEH Nnepexod C BPEMEHHbIX CTPYKTYp Ha
NMPOCTPaHCTBO M 06paTHO, a TakXe AN MFHOBEHHOro NnepeMeLlleHnss SHEepreTuYecknx CTpykKTyp B
NMpOCTpaHCTBe.

Cucrema aHepretudeckoro 6anaHca obpasoBaHa TOHHENSIMU, OT/IMHAOWMMANCS OT BPEMEHHbIX
OCeN TeM, YTO eCTb CTEHKWM, HO HET cepALeEBUHDI, T.€. onpeaefieHHble TOHHENN - NPOXOoAbl.
Cucrema aHepreTnyeckoro 6anaHca npoxoauT He TO/IbKO MO MOBEPXHOCTU MiaHeTbl, HO U BHYTPWU
ee. C Hee ecTb coobLieHne C NnaHeTapHbIM BPEMEHHbLIM SIAPOM.

Cuctema sHepreTmyeckoro 6anaHca - UCKYCCTBEHHOe Co3aHue, npucyllee niaHeTapHbIM
pasyMaM 4yenoBeYyeckoro Tuna u ApyruM, UMeLWmM ABONHYIO CTPYKTYPY SHEPreTUyYecKyto u
OBeLEeCTB/IEHHYIO.

B MecTax nepenneTteHmns CUCTEeMbl SHepreTMyeckoro 6anaHca oTxoasT TOHHENU - BXOAbl.
BpeMeHHble BXoAbl HAXOAATCSA BAANW OT CKOMMEHUS N0AEN, KaK NpaBuio, Ha Nnpupoae u MoryT
MEHSTb CBOK reorpaduio B 3aBUCUMOCTN OT HEOBXOANMOCTMN.

Cuctema sHepreTmyeckoro 6anaHca MHoromepHa. OHa no3BonsieT cooblaTbCsa U ¢ coceaHnUMn
MepHOCTsIMM. KpoMe Toro oHa no3sonsieT coobuwatbcsa € nnaHeTapHbIM MHPOPMALNOHHbBIM
6aHKoOM.

5. KopnyckynsipHas CTpyKTypa BpeMEHMU.

Bpems B cBOelM OCHOBE MMeeT nonesyto npupoay. OgHako, Ha AaHHOM 3Tane pa3BuUTuUS
yesoBeky uenecoobpasHee paccMaTpmBaTb ero Kak noTok cybasieMeHTapHbIX YacTul, B
AanbHenweMm BpeMeHHbix NMEPBOSJIEMEHTOB, noaumHsloWwmMXcs onpeaeneHHbiM 3aKoHaM.

5.1. loHATVe BpeMEeHHOro nepBo3/IeMeHTa.

CybaneMeHTapHas BpeMeHHas eanHuua, B ganbHenwem TEMIMOP, nmeet dpopmy, 6onee Bcero
HanOMWHAIOLWYHO Wap C HEABHO BbIpaXXEHHbIMW OYepTaHUAMU. HeonpeaeneHHOCTb BO3HMKAET U3-
3a pasbera rno BpeMeHu, pa3MbITON rpaHMLbl HACTOSLLEr0, HEYETKOW rpajaumn rnepeTekaHus
npowwsoro, Hacrtosiwero n éyayuero. B Temnope nponcxoanT Kak 6bl pazHoHanpasieHHoe
ABMXeHue: U3 ueHTpa Temnopa - obnakosmaHasa ynuTtka, Bxoaswas B 6yayulee, a B o6paTHyo
CTOPOHY - ee oTpaxeHue, kak 6onee 3acTbiBWIMA cnep, npowsoe. Lap cyuwectsyeT B addekTe
HeonpeaeneHHOCTU, OH OAHOBPEMEHHO BXoAMUT B byayliee n Kak 6bl YacTb 3TOro 3epkana-cneaa.
HeT pa3rpaHnyeHuns, rpagaunm, Hyns.

CtpykTypa Temnopa Bkato4aeT B cebs 9 noaCTPYKTYPHbIX MHHOPMALMOHHBIX COCTaBASAOLWMX,
CTbIKYOLLMXCHA Mexay cobon B ob6beMe Temnopa. Beeaem ans HUx HassaHue - XPOHOC.
Takum 06pa3oM, BpeMeHHbIMU MepBO3IEMEHTAMU ABASIOTCA XPOHOCHI, HO CYLLECTBYHOLMNE He
OTAEesNIbHO, a TOJIbKO B cOCTaBe TeMnopos.

Mpn pacCMOTPEeHUN BPEMEHHbIX NEePBO3/IEMEHTOB, FEOMETPUYECKMIN MOAXO0A HE KOPPEKTHEN U
NpUMeHnM Nnb (C HEKOTOPbLIMKU A0ONYLWEHMUAMM) C TOYKN 3pPEHUS pacCMOTpeHus obLen
CTPYKTYpbl, CKeneTa.



5.1.1. XpoHoc.

XpOHOCLI 06pa3yroTCca BO BCEIEHCKOM BpPEMEHHOM f4pe, T.e. nepepaboTaHHoe BpeMs
pacnajaeTcs Ha NepBO3/IEMEHTbI, KOTOPbIE aHHYIMPYIOTCS MO BCEM NapaMeTpaM - KakK no
WHMOPMALMNOHHBIM, SHEepreTM4YecKmnM, Tak 1 no BCeM ApPYrMM napameTpam, CTaHOBSICb
HeNTpasbHbIMW C OAHOWN 3adaven - 06beaAnHATLCSA B TeMnopesl.

Kaxablh XpOHOC COCTOUT U3 7 CrycTKOB Hanogobue atoMoB - OAWH B LEHTPE U OCTajlbHble KakK
6bl LIApPMKOM BOKPYF LEHTPasbHOro no NpUHUKMNY HeonpeaeseHHOCTU. Bce aneMeHTbl Kpenartcs
CBSA3SIMU C LEHTpasibHbIM, C/yXalMM OCHOBAHMEM, N C NIEMEHTaMM BNMXKHEr0 OKPYXEHUS.
LleHTpanbHbI aneMeHT 6onee KpynHbIi N 9BNSETCA CBA3YOLWE-KOOPANHUPYIOLWMM S4POM, Yepes
KOTOpOEe «MpOCTPeNMBalOTCA» BCE UMMYbCbl U NMPOXOAAT BCe B3anMOCBA3KN. OCTanbHble WeCTb
3/1IEMEHTOB MeHbLIero pasMepa, NpMMEpPHO TPETb OT HEro, He MMEKT onpeaeneHHon HopMbl, HO
BCE C/IMBAIOTCH B LWIAp NO NMpUHUKNY HeonpeaeneHHoCTU. dakTnyeckn XpoHoC Hepa3pyLlumMas
CTPYKTYpa - Kak bbl Hegennmas anemMeHTapHasa yactmua. XpoHoC CyLecTBYeT 34eCb 1 Be3je.
KacaeMo BennMUYMHbI KOPNYCKYJS1 BDEMEHHbIX NEPBO3/IEMEHTOB, HEMb35l FOBOPUTb O KaKOW-TO
KOHCTaHTe, MOCKOJIbKY MPUCYTCTBYET 3/1IEMEHT HeonpeaeneHHOCTU U OTHOCUTENbHOCTU
(nepeTekaHme npowsioro, HacToswero, 6yaywero 6e3 yetknx rpaHumy). Oa4HAKO MOXHO
MonbITaTbCA COOTHECTM pa3Mep XpoHOca Cc aToMOM Bogopoaa — nopsaaka 10 B cteneHn MuHyc 27
OT pa3MepoB aToMa.

MpuHUMN opraHmM3aumn nHopmMaumm B XpoHOCe NPUHUMNNANBHO OTNIMYaeTCcs oT cnocobos ee
OpraHusaunm, U3BecTHbIX NtaaMm. OanH XpoHoc crnocobeH xpaHuTb okosio 3200 TepabanTt
MHdopMaunm. Bce aneMeHTbl CNOCObHbI NpUHUMaTb, XpaHUTb, OTAaBaTb MHMoOpMaumio. B
XpoHoce nepudepuinHbie 3N1EMEHTbI ABNSOTCA cOopLIMKaMn MHpOpMaLUnm, KOTopas 3aTeM
KOMMOHYeTCA B aape (LeHTpanbHbIA 3/IEMEHT).

Korga ueHTpanbHbIM 3N1eMeHT 3anofiHaeTca MHdopMaunen, oHa NnepecTpykTypupyetcs. Kpome
TOro, LEeHTpasibHbIA 3/1eMEHT, nMeeT paa QYHKUNNA:
e Cucrematnsaumns nudopmaummn (OTHOCUTENBLHO NPUMUTUBHAS, NpeaBapuUTebHas).
e [loCcTOSIHHOE noaaep)XaHue Bcero XpoHoca B 3a1laHHOM COCTOSIHUM.
e HanpaBneHune ABMXEHUS N CKOPOCTM B3auMoaencTemsa nHdopmaumm gaHHOro XpoHoca.

Bce noACTpyKTypHble 31eMeHTbl XpoHOCa U3HayasibHO paBHOMPaBHbI M BCE BeAyT HaKonjeHue
MHdOpMaLNmM, NMOC/E Yero yxe MOryT BO3HUKATb onpeaesieHHble MaTeMaTuyeckme 3aKoHbl UX
B3aMMOLENCTBUSA B 3aBUCMMOCTM OT KOMYecTBa U kadectsa nHdopmaumn. NHpopmaumsa Ha
XpoOHOCe Kak bbl «pacnMxXnBaeTcsa» No BHYTPEHHUM 3/IeMeHTaM, HO NMpu 3TOM OnpeaesieHHbIM
06pa3omM coxpaHseTcsa nocnenoBaTelbHOCTb NOCTYNNEHUS MHpOpMaLuN.

NHdopmauna moxeT HabupaTbcs B XpOHOC Kak HE3aBUCMMO Ha KaXKAbl U3 CEMU ero
nepBO3/IEMEHTOB, TaK U B COBOKYMHOCTU. D1EMEHT B LLeHTpe — OTHOCUTENIbHO NpaBubHOM
WwapoobpasHon popMbl, OKpPYr/ible Kpas KOTOPOro Kak 6bl hyKTyMpyroT, NOSBASKOTCS U
nepeMeLLatTcsa HebonblimMe BNagnHKN, BbIMYKIOCTU NO NOBEPXHOCTU. OCTanbHbIE WeCTb MOryT
He MMEeTb NMpaBU/IbHON Wapoobpa3HoN GOpMbl, HO HUKOrAA He 6yayT MMETb OCTPbIX YI/0B.
ONyKTyaumm cBsi3aHbl C MOCTOSHHO NPOUCXOASWMM B3auMOOHbMeHOM, BblpaBHMBaHMEM HabpaHHOM
pPasfIMYHbLIMKN 31EMEHTAMUN SHEPTUMN N MHDOPMALIMKN MEXAY d/1eMEHTAaMN BHYTPM XpOHOca, Toraa
KakK caM XpOHOC OCTaeTcsi HEM3MeHHOMN, cTabunbHOM eagMHULENn. PykoBoAUT 3TUM NpoLECCOM
LEeHTpasibHbIA 3/1EMEHT.

XPOHOCbI MOTYT CyLLEeCTBOBaTb BO BPEMEHMU TOJSIbKO B COCTaBe TeMnopoB.



5.1.2. Temnop

TeMnop BK/AKYAET B CBOK CTPYKTYpPY 9 XpOHOCOB, NMOCKOJIbKY 9 - uncnosasi CTpYKTypa,
nMerLlasa Ko 3aKOHYEHHOCTH.

Mo cBoen Moaenu B3auMOAENCTBUS C OKpY>XKaloLen cpeaort TeMnop MOXHO NMpeaCTaBUTb Kak
dopMy, MOXOXYI Ha NMeCoYHble Yacbl C He3aBepPLUEHHbIMWU, Pa3MbITbiIMK popMaMu.

Temnopbl onpeneneHHblM 06pa3oM Cco34at0TCsa B 94pe LeHTpa BceneHHoM n BbIXOAAT U3
BPEMEHHOI0 BCENEHCKOro «kBasapa». KoHeuHasa cTtaams, ecTeCTBeHHas ANs BPEMEHHbIX
NepBO3/1EMEHTOB - BX04 06paTHO BO BCENEHCKYIO «YEPHYIO AbIpy>.

Habop nHdopmaunm TeMnopoMm NponcxoamT OT nepudepumn K LEHTPY, Aanee, Ha LeHTpalbHOM
XpoHoce nponcxoauTt ee obpaboTka 1 06paTHO OT LeHTpa YacTUYHO CUCTEMATU3NMPOBAHHAs
MHdOpMaunsa pacnpenenserTcs no BceM XpoHOCaM.

KacaTtenbHO NpOSABNEHHOCTU BO BpEMEHMU, B CBOBOAHbLIX OT MHMOpMauumn TeMmnopax
MHpOpMaLUKs, KOTopas eLle He CyLecTBYeT, Kak 6bl HAHU3bIBAaeTCs nepeaHen yAauTKom
(HanpaBneHHOM M3 HacToswero B byayulee), nanee B cepeanHe (B HACTosILLEM) OHa yXe
NposiBNIEHHAsA M 3aTeM OHAa yXe KaK oTobpaxeHne CTaHOBUTCA Kak bbl MHEepTHA, CTabusibHa 1
«TawmuTCcsa» B TaKOM Buae aasnee.

Ecnu ponyctuTb, 4TO YenoBeKke NMOMOLLbIO OnpeaeneHHON TEXHUKM Bpoae CynepMOLLHbIX
MUKPOCKOMNOB C BBEA,EHHOM NMOMNPaBKOM Ha BPEMEHHYIO KOHCTAHTY cyMen 6bl paccMOTpeTb
nepBoO3/ieMeHT, TO yBuaen bbl cnegyroulee.

Temnop Bbirnaaen 6ol B popMe, HAaNOMUHAKOLWEN NYLWUCTbIA WapukK. MHOXeCTBO NpOBOAALLMX
MHdopMauno B 0601X Hanpas/eHUAX TOHYaNLWKnX Tpyboyek — BOSIOCKOB AeNnaroT ero nyLwncTbiM.
Bonockn — Tpybouykn pacnonaratTcs He CTporo paguanbHo. Mo nepudepum 3Toro wapuka
Habntoganockb bbl eaABa 3aMeTHOe CBEeYEHUE SHEPrMn, HarnoMuHarLlee sI0Kaan30BaHHbIN
npotybepaneu,.

Y yenoseuecTBa, B NpUHUUMNE, eCTb HeobXxoanMasa TeXHWKA, KOTopas npu COOTBETCTBYOLEN
AopaboTke NO3BOSIUT NPOU3BECTU HEOOXOAUMBIA OTCMOTP NEPBO3/IEMEHTOB.

Ecnu npuMeHnTb GUnbTpbl, No3BoAAOWMe yopaTb 3TN HapyXHble 3P deKTbl, TO MOXHO 6bI10
6bl pa3zobpaTb OTAENbHO B3siTble XPOHOCKI, HE MMetoLWwme npasuibHOM GOopMbl, HO 6e3 oCTpbIX
yrnoB, uMeLmne okpyrnbole yepTbl. [1py 3TOM MHPOPMALMOHHO HAaCbIWEHHbIN XPOHOC MOXET Kak
6bl NpoaaBAnBaTh PSAOM CTOALWMN, MEHee MHPOPMALMOHHO HacbIWeHHbIN. [1eBAaTb XpOHOCOB
pacnonoxeHbl B TeMnope He CUMMETPUYHO, TOUYHEe - B OTHOCUTENbHOM Becnopsake.
DHeproCTpyKkTypy Temnopa CoCTaBnsaoT ero aHeproobosiouka n CTpykKTypa, HanoMuHawLwas no
dopMe necoyHble Yyacbl, 06pa3zoBaHHbIE ABYMS KOHYCaMW — 3HEPreTUYeCKUMnN BUXPSAMMU.
MecoyHble Yackl, He cumTas aHeproobonoykm — Hanbonee opopMeHHbIN 3HeprosnemMeHT. Ero
MOXHO pa3fesinTb Ha 2 3aKOHYEHHbIe YacTu N OAHY MPOMEXYTOUHY0. MNepeaHnin 3HeproBuUXpb
BbIXOANT Ha 060/104KY M NOCTENEHHO 3HEPrnsa 3Ta MOXET PacrnpocTpPaHATLCA NO BCen 0b6oouke
Temnopa v ganee XpoHOCOB. BbIxo 3TOW 3HEPrun Crny>xXuT Ans, YC/IOBHO roBopS,
KancynuposaHus, T.e. OTAeNeHnsa ogHoro XpoHoca ot agpyroro, obecneumBaeT ero He
CMeLWnBAEMOCTb, U301AUNI0 OT APYrMX XpOHOCOB, B TO XXe BpeMs, CNYXUT NPOBOAHMKOM ANs
HakonneHusa nHgopmaumun. [laHHbIN BUXPb BCe Boniee paclumpsaeTcs v BbIXOAUT Ha 060/104KY,
obBonakuBas ee BCIO, DTO Aalowas ynanTKa, uMeLwas oTHoWweHe bonee K HacTosiweMmy,
6yayuwemy.

BTopas ynuTtka He iBNSIeTCA CTO/Ib BCEOXBATbIBAKOLWEN CHApY>XW, HOCUT 4yTb bonee
BbITSAHYTbIN XapaKkTep, Npu 3TOM SBASETCS OA4HOBPEMEHHO 3epKasibHO OTOH6paXKeHHbIM aHanorom
(M o4AHOBPEMEHHO MPOTOTUMNOM) MEePBON YINTKU, N UMEET NMpu 3TOM DYHKUNIO BO3MOXXHOIO
nony4vyeHmnsa aHeprum nssHe. Mo nponopumm nepBas yanTKa BbITAHYTa Ha TPETb OT CEpPEeaAUnHbI,
BTOpasi Ha ABE TpeTu. DHeprnua pacnpocTpaHseTcs, BbIXoas U3 nepsoi (Manomn) yauTku no
obonouke. XpoHOChbl pacrnonaratTcsa no BceMy obbeMy Temnopa, B3auMHO AedopMUpys aApyr
Apyra, He OCTaBfss HE3aHATOr0 BHYTPEHHEro NpoOCTPaHCTBA U X NOSIOXEHNE NOCTOSAHHO



MeHseTcs. o Mepe HanonHeHUs HgopMaunen XpoHoc Kak bbl pasgyBaeTcs, TOUHee,
HanonHsieTcs B ob6beme.

X0T$, ecnun Bblpa)kaTtbCs CTPOro CTPYKTYPHO, TO MOXHO 6b110 6bl YCNOBHO NOCTPOUTL MOAESb,
Bblpa3ne Te e XPOHOChl 9-10 CTPYKTYPHbIMU KpyXXeukaMu (N0 TMNYy Hawero npeacraBieHums
aTOMapHOW peLueTKun).

Mpoaosmkas MHOpMaUNKD O CTPYKTYpeE BUXPEN NECOYHbIX YacoB, CTOUT OCTAHOBUTLCS Ha
dyHKUMAX Konbua, 06beanHsaoWero 3Tn BUXpu no nepudepun. B cntyaummn, Kkorga anst yCBoeHums
MHdOpMaunn B NepBoasieMeHTe HabnwaaeTcs HeAoCTaTOK SHeprnm, CXpoHOCOB MOCTyrnaeT
HEKOTOpbIN UMNYJIbC TPEBOIMM, cpabaTbiBalOWMIN HA 3TO KOMbLO. DYHKLMSA KOMbLa B 3TOM C/y4yae -
MMNYNbCHO BK/IIOYUTb BUXPb HA NOYYEHUE 3HEPruun, ee BTArmnBaHme. Peub naeT ToNbKo O
BpeMEeHHOW Heprun. PaBHO MoXeT HabnaaTbCs Takas Heob6xoAMMOCTb A1 YCKOPEHUS
nepeMelleHns naketa Temnopos, 0 YeM nogpobHee no3xe, B a3TOM cnyyae COBOKYMHOCTb
TeMnopoB BKAKOYAET NoaobHbIM MeXaHU3M N NpomcxoamT 3abop — BbIGpPOC aHEeprum,
nossonsaowmin Temnopam ABuraTbcs Hanogobme KanbMapoB.

Taknm 06pas3oM, CTpyKTypa BpeMEHHOro NnepBoasieMeHTa BK/o4YaeT B cebsa cneayowme
cocTaBnsilowme:
m XpoHoc (9 eanHuL)
m BuxpeobpasHas cucrema aHepreTmyeckom ctabmnmsaumm n cHabxxeHus, cocTosLwas U3 3 YacTten
(ABa 2HEProBMXpsa — YUTKU U COeauHSIoLee NxX KonbLo).
m Temnop
m DHepreTnyeckasa cybcraHuuns, cywecrtsytowas BoKpyr TemMnopa.

PaccMOTpuM cocTaBnsitone 31eMeHTbI:
1. XpOHOC — BpeMeHHas aHepreTnyeckas cybCctaHumns, cocTosiwas N3 BpeEMEHHOW 3Heprun u
npeacraBnsowas cobor HeonpeaeneHHy okpyrny ¢dopmy. Ero BHyTpeHHSAs 4acTb COCTOUT M3
TOM XXe 3Heprmu, MeHee BblipaXKeHHOM MO MAOTHOCTU K LeHTPY, YeM K nepudepuun. gaHHas
3Heprus asnsgeTcsd MHHOPMaLMOHHO HENTPANbHOM, eCnmn roBopuTb 06 MHPOPMaLMOHHO
HenTpanbHbIX XpOHOCaX N UMeeT NnLWb NpeaBapuUTENbHY CTPYKTYpPY, NOCTPOEHNE U COCTaB
KOoTopou obycnoBneHbl LenecoobpasHOCTbIO HaHEeCEHNS MH(OpPMaLUn.
2. BuxpeobpasHas cucteMa — BpeMeHHasi sHepreTmyeckasl CTpyktypa, no ¢dopme
HanoMMHalwWaa NecoyHble Yachl.

OHa BbINOJSIHAET cregyowme QyHKUUN:
1. BolgeneHme HEKOTOPOM YacTu SHEPruM BHYTPb TeMnopa. [JaHHasa 4acTb 3HEPTrUU CIYXUT
NPOCIONKON Mexay XpoHocaMun, HO no3sonseT cBoboaHO npoxoamTb nHdopmaumn. Ee 3agava
NVLWb OTHOCUTE/IbHOE pasrpaHnyeHmne mexay XpoHocaMu.
2. MNpoBeaeHne 1 pacnpocTpaHeHue s3Heprum no o6osouKke, ecnm B 3TOM UMeEeTCH
Heo6XxoAnMOCTb.
3. KOHTpO/b AOCTAaTOYHOCTU SHEPIrUM U, B Cny4vae HeobxoammocTu, hopMrupoBaHmne
ynpasasooLwero nMnynbca, 3anyckarLwero MexaHnsm ee 3abopa.
4. Nony4yeHmne sHeprum n3BHe.
5. OyHKkuun TemMnopa onpenensaTcs ABYMSA OTHOCUTENIbHLIMW NapaMeTpamMm
6. BHYTpeHHAs PYHKUMSA - OTHOCUTE/IbHO COAEepXKalLUMXCs BHYTPU Hero XpoHocoB. B 3ToM
CMbICcNie TeMnop CTPYKTYPUPYET HAKOMJIEHHYIO MHMOPpMaumMo 1 opopMaseT ee B 3aBepLLUEHHOM
BUAE.

BHewHsa dyHKUNMS — TeMrnop no OTHOWEHUIO K ApyrnM TeMrnopaM siBNsieTcs:
1. B He MHdOpPMALMOHHO HAKOMJIEHHOM NaHe CBA3YLWMM 3BEHOM C APYrMMK NepBO3/IeMEHTAMMN
B C/ly4ae c/fefoBaHUsa UX NakeTaMn B TEX CUTyaumsax, O KOTOpbIX 6bl/10 CKa3aHOo Bbille, @ paBHO B
cnyyae NoayyYeHus U CHATUS MHAPOPMALMKN O TEX UM NHbBIX NPOUCXOAALWNX COBbITUAX.



2. B cnyyae, Korga B JaHHOM NepBO3/ieMeHTE HeT BO3MOXXHOCTU YMECTUTbCS 3aBepLUEHHOM
nHdopMaunm, MHpopMaLKns, KOToOpash HE MOXET NOMECTUTbCS aHaIN3NPYETCS U CTbIKyeTCs no
CMbIC/TIOBOMY 3HAYeHMUI0 B PSAOM CTOsILLME NepBO3/IEMEHThI.

3. DHepreTmyeckas obonoyka kancynoobpasHoro Tmna. OHa He aBNsSeTCs Ha nepudepumn
rnaakomn, 3asepleHHon popmor. OHa CAyXUT A9 NpUTArMBaHuUsa nHpopMaumm n Nnposoaa ee
BHYTPb NMepBO3/1ieMeHTa. DTN BOPCUHKM KaK Obl BTArMBatOT MHGOPMaLMIO CBOMMU MOJTbIMU
KaHanbuamn, obnagas abcontoTHOM NocneaosBaTeslbHOM NPOBOAUMOCTLIO. YPOBEHb HACTPONKK
NO3BOJISET 3axXBaTblBaTb abCONOTHO BCE MH(POPMALUMOHHbIE acneKkTbl, obnanas
BCeaManasoHHOCTbIO. MHdopMaumsa MoxeT 6bITb NOSyYeHa npakTuyeckn ¢ nboro HocuTens, ¢
nobbIX BUOOB 3HEpruu, ¢ tobbix BUAOB U3NydYeHUn, NobbiX MaTepuasibHbiX 06beKToB, N06bIX
WHPOPMALMOHHbIX HaHKOB.

MpUHUMNBI NONYyYeHUS MHDOPMaLMKM OTNIMYAKOTCSA B HECKOSIbKUX CNyYasx:
1. Ecnv nudopmMaums nonyvaercsa C MOMeHTa HaCcToSLWero Kakom nnmbo umeunumsaumn. B aTom
cny4yae nHdopMaums HaAaHOCUTCS, Kak NpaBuao, Ha rpynny rnepBoO3/IEMEHTOB, NGO Ha Lenbin
nakeT rpynn obWWpHbIMUK, yXKe A0CTAaTOYHO 3aBEPLUEHHbIMU KYCKaMW.
2. Ecnn nHdopmaumns noctynaeT oT MHAUMBMAYYMA, 0COBEHHO 3TO OTHOCUTCS K HECTAabu/bHbIM
WHANBMAYYMAM HeCTabunbHbIX LMBUAN3ALMIM TUMA YenioBeYeCKon, nHpopMaumns MoxeT
HaHOCUTbLCS KaK AOCTAaTOYHO 3aBeplleHHbIMM parMeHTaMm, Tak N He3aBepLeHHbIMU. B
nocnegHeM ciydyae NepBoO3/EMEHT, NMoslydas He3aBepLlleHHYo MHdopMaumio, He yCTpeMseTcs K
CBOEeW KOHEeYyHOW uenu -

A MOXeT:
1. Bo3BpawaTtbcs B 061acTb BpeMeHHOro topa nnbo ans nony4vyeHusa ganbHenwen
CpOACTBEHHOW MHMOpPMaLMmM, CTpEMSALLENCS K 3aBepLlueHunto, nnbo ana obveanHeHns ¢ aApyrumu
nepBoO3/ieMEHTAMN, HOCALWMMUN NHPOPMALMIO CPOACTBEHHOIO TUNA, C Uenbio 0b6begnHEeHNs K
nepesanncu ¢ 3-x Ha OAUH UK C 4-X Ha oAnH (MOryT 6bITb pas3/iMYHbIE YNCIOBble KOMBMHaUUK).
2. Yaep>XunBaTbCH HE3HAUYUTENbHOE BPEMS B pallOHE rOJSIOBHbIX BPEMEHHbIX CTPYKTYpP, B
YaCTHOCTU B paoHe bnoaKkpaHa C TeMU Xe LenssMmM, HO He3HaUYnUTesIbHOe BpeMS.

TeMnopy CBOMCTBEHHO NMoyyeHne MHPOopMaLMOHHbIX dparMeHTOB CO CBOMCTBOM 3aMbiKaHUS
nHdopMaumn. Ecnm 3Toro He NpPomncxoamuT, TO aBTOMATUUYECKN BKIIOYAETCS NOACTPOEYHbIN
npouecc aoHabopa onpeaeneHHbIX XapakTepUCTUK. ITO HE NoanNporpaMMa, a ckopee HOCUT
XapakTep nopsiaka, obwero 3akoHa, HaanporpaMmsl.

DHeprus, ncnosb3lyemas A9 KOHTPOAMPOBaHNA (PYHKUMOHUPOBaHMA TeMnopa, ero 3awnThbl,
cTabunusaunm nmeet cnegyrouwme GyHKUUN:
m ObecneyeHne HeNpepbIBHOCTU U COEANHEHUS C APYTMMU NepBO3/IeMeHTaMn Npu CNeaoBaHuu.
m Elle BbIXOAS M3 BCEMEHCKOro LeHTpa Kaxabli TeMnop MMeeT 3anac 3TON «KancyanpytoLwen
3Heprnm» (KpoMe aHeprum BCEero BpEMEHHOro rnoToka). T.e. 3Ta aHeprusa HeobxoauMa u
AOCTaToyHa Ans Toro, 4to 6bl Ha NPOTSXKEHMWU BCEr0o CnefoBaHMS Mo BCEM NoAcMcTEMaM A0
3aBepLlleHns MUCCUKM ee XBATUI0 Ha KarncynmpoBaHue n nogaepxaHue rnepeossieMeHTa B
Kancy/IMpoBaHHOM, He CMeLMBaLWMMCS C OKpyxalwmmm Temnopamu suge. Kpome Toro, npm
WHPOPMALMOHHOM HacblWeHNn XpoHOCOB B TeMnope 3HeproHocuTeslb MHdopMaumn Kak 6bl
BblTECHSIET HEMH(OPMALMOHHYIO SHEPIrUI0 Kaxaoro XpoHoca Ha nepedepuio Temnopa, 4To no
Mepe 3anosiHeHusa Temnopa nHdopMaumen KancynmpyeT ero MHGOPMaUNOHHO, T.e. AeNnaeT ero
MHPOPMALNOHHO NHTAKTHbIM.
m [1py cbeMe MHpOpPMaLUMM OHA CNYXUT Kak bbl pacTarmpatowmm, GUnbTPYOLWMM CNoeMm aAns Toro,
4TO6blI MHOPMAUUA yKNaAblBanachb nocnenoBaTteslbHO U CUCTEMATU3UPOBAHHO.
m TeMnop aBTOMaTM4eCcku npekpawaeT Habop nHpopMaumm No HaNOJIHEHNU N HE MOXET
npekpaTuTb HAabop, ecnn He NOJIoH.



XPpOHOC gBNSETCA HefenMMOM COCTaBHOW YacTbio TeMnopa M He UMeeT BbIXo4a 3a npeaesnbl
Temnopa. XpoHOCbl HE UMEKOT COYeTaHMsl, MPOHUKHOBEHUS C SHEpreTu4YecKnmMmm Buxpsamm. He
nmes onpefeneHHon YeTko OTrpaHMYeHHOM OopMbl, OHU TeM He MeHee obnagatoT onpeaeseHHON
OTrPAHUYEHHOCTbIO NyTEM CO34aHUSA CUIOBbIX HaBeAEeHHbIX MUKPOBOJIH NOSIEN, AAKOWKUX TEM He
MeHee B npeaenax ceBoboaHom opMbl onpeaeneHHYo SHepreTMYecKyo pacTsaxKky. Mexay
XpoHOCaMu He CyLecTBYET NMyCTOT, HO CYLLeCTBYeT HeKoTopas CuiioBasi, TOYHee aHepreTnyeckas
NpocnonKa. OTO MMEET 3HauYeHne ANns CTPyKTypu3aumu pasHonaaHoBon MHdopMaumn BHYTpU
nepBoO3JsieMeHTa.

Mockonbky 06beM HeceHUsa nHdopMaumm 4OCTaTOYHO 60NbLION, TO HA OAHOM XPOHOCE MOXET
6bITb 3anNncaH 3aBepLlIeHHbIN pparMeHT oAHOW MHpOPMaLUKUK, HA APYroM ApYyron dparMeHT
3aBepLeHHON MHOW MHpOoPpMaUUN U T.4., HO BCe 3TU pparMeHTbl B OAHOM TeMnope uMeroT
CXOACTBO CpOACTBEHHOCTU. Ecnun 6bl He 6bIN0 pasrpaHnyeHmns XpoHOCOB, BCS MHGopMaumsa 6bina
6bl cBaneHa B Ky4y, 6bina 6bl CoXxHee ee ganbHenwasa CTpyKTypusauns. XpoHOChl Kak
OAHOMOJOCHbIE MAarHUTbl HE CNMMAKTCS.

CBob60aHOE NPOCTPaAHCTBO B OCAX MexAay Temnopamu 3arnosiIHEHO BPEMEHHOW SHEPruen.

5.2. NepB0O351eMeHTbI BO BCEJIEHCKOM BPEMEHHOM f4pe.

OTHOCUTENbHO BbIXOAA U3 BCENIEHCKOro BPEMEHHOro s4apa, T.e, CTapTOBOro NoJIOXKeHUs,
reomMeTpuio XpoOHOCa YCNOBHO MOXHO pa3AenuTb Ha ABe rpynnbl:

e B abcontoTHO HeNTpasibHOM TeMnope, HE UMEIOLEM aApeCcHOW NPUBA3KKN, T.e. abCoNTHO
NyCTOM, SHEpreTmyeckmne BMXpU OCTAKOTCSA B JTATEHTHOM COCTOSHUU. MMeroLlerocs Konmyecrtsa
3HEeprun AoCTaToYyHO ANS NPOABUXKEHMSA A0 BamXanwero nyHKTa NoayyYeHus sHepruum. B aton
CUTyaumm XpoHocCbl Menun 6bl OTHOCUTENBLHO NPaBUbHYIO OBasibHYO opMy.

e B TOM cuTyauumn, Korga He nMess MHPOPMALMOHHOM HACbIWEHHOCTU, HO nMes x0T 6bl agpecHyto
NpuUBS3KY K MeCTy aencrteus, T.e. cbopa nHdpopmaumm, agpecHas npuesaska bboina 6bl 3anncaHa
Ha oAnH nnu 6onee XpoHoOcoB U UX opMa 6bina bbl yxke HeonpeaeneHHON.

e ECTeCTBEHHO, Ha MOMEHT BX04a aApecHOM NpUBSA3KKN, MHOPMaLMsS NPONUCbIBaeTcs Ha
060/104Ky B SHEpreTM4YeCcKkoM Buae, YNCTO BPEMEHHOM 3Heprmen. B aToM cnyyae agpecHo
HanpasJ/IeHHbIE 3/1IEMEHTbI, KaKk NpaBuao, 3TO NakeT TeMnopoB, HaNpPaBAstOTCSA MO TOW
BCENIEHCKOW BPEMEHHOM OCK, HA KOTOPOM HaxoauTCsa noayyartesb, U UMeeT Kak Ha obonouke
KaXk4oro rnepso3fieMeHTa NponMcaHHbIM Ko, Tak U obwuin aHeprodoH nakeTa, COOTBETCTBYHOLLUN
aHaNoOrM4YHOMY 3HeproPoHy MecTa NpPUBSA3KMU.

Mpu BXOAE B BPEMEHHYIO «4YEPHYI0 Ablpy>» LeHTpa BceneHHoOM y XpOHOCOB LieHTpasibHbIN
3/1eMEeHT OKa3bIBAETCA CHAapYXWu, OKyTbiBas Bce cobon, obecneumBas npouecc 3amMmblKaHMs
nHpopmaunn. ing Temnopa Ha BXO4e BO BCENIEHCKYIO «4YEPHYI0 AbIpy>» MHGOpMaUns rotoea K
AanbHeNWeMy yCBOEHUIo, nepeaayvye n Kakbbl BbIXOAUT HapyXy. TeMnop Kak 6bl BbiIBOpaynBaeTcs
nHdopmaumnen Hapyxy. Cépoc 3aBepLieHHON MHMOpMaLMK NPONCXoaUT Nocae Npoxoaa vyepes
dUNbTPbI, T.€. NOC/E OYUCTKN OT MHDOPMALMOHHBIX N SHEPreTUYECKMNX LLIAKOB.

NHdopMaumnsa cHMMaeTcs ¢ XpoHoca BO BCEIEHCKOM si4pe, NpoXoas creayowme ctaguu:

e PacunknuBaHune nHdopmaumu.

e [lepexoa AaHHOM MHMOPMaALNN B COCTOSHUE «LEMOYKM>» (XPOHOIOrMYECcKomn
nocnenoBaTeNbHOCTH).

e Llenouka (yxe oTaenbHO OT XpoHOCa) NOCTyrnaeT B MEeCTO KaTasiormsaumm 1 npeasaputenbHom
obpaboTku.

e [pucoeanHsieTcsa Kk 6onee pacwmpeHHon, 6onee 3aMKHYTOM nHdopMaummn (NpMHMMaeT obpaTHO
3aMKHYTY0, 3aUMKNEHHYIO CTPYKTYPY).

e YXoaunT B 6aHKw.



B nocnegHem cnyyae HocuTeneM MHGOpMaLUmM CTaHOBUTCS onpeaesieHHbIN dHepreTUu4ecKmin
NPOBOAHWK, KOTOPbIN B BUAE SHEPrONpPOCTPAHCTBEHHOW CETU OnpeAeneHHbIMU CTPYKTypaMm Kak
HUTAMU CBA3bIBaeT 6aHKOBCKOe KOJbLO, BCETeHCKOoe S4p0 U MeMbpaHbl (TakXke Kak fyd C
6bnoskpaHa yenoBeka Ha siuenKy OAHaXAbl CO34AHHbIA N CYLLECTBYIOLWMA KaK MPOBOAHUK
MHpOpPMaLKMM NOCTOAHHO, CTabunbHO N aBTOHOMHO). NMpu BXoae B pacTpyb «4epHON Ablpbl»
BCENIEHCKOro LeHTpa NnpomcxoamT obs3aTenbHO 3aMesieHmne ABMXKYLLMXCS NepBo3/ieMeHToB, NMbo
nakeToB. pu npoxoae 4Yepe3 MeMbpaHy C HUX KakK KoXypa ¢ abnoka obanpaeTcsa BCS Hapy>XHas
3HepreTmyeckas cybctaHums, 4acTb U3 KOTOPOM MAET Ha noagaep>XaHne paBHOBECHOCTU
cywecTtsoBaHmsa camon BBC, cuctembl, B TOM 4unC/ie, KaKk CaMMX NECOYHbIX 4YacoB, Tak U 6aHKOB,
Apyras e 4acTb N0 Hapy>XHOW YyacTn MeMbpaHbl NpoXoaAuUT Aanblue, He BXOAS BO BPEMEHHOe
A4p0, Kak 6bl 06Tekas ero u MAET B AalibHeNLWeM 4719 NOCTPOEHUs NepBO3/1IEMEHTOB, TOUHee ANns
obBoONakmMBaHUA NX Ha BbIXoAe.

lMocne CHATMA 3alUMTHOrO CNOS, HE UMEKLLNIA CKPEenasoWeEN sHepreTuyeckon cybcraHumm
TeMnop NOCTynaeT Ha cneayowyo MeMbpaHHYO CTPYKTYpY, rae npom3BoanTCs ero
«nepeBepTbiWw>». Mpn 3TOM yNNTKN TeMnopa B3anMOBbIBOpPa4YnBalTCca U 06HynsTCca. Hapyxy
BbIXOAAT XPOHOChI, BbiIBEPHYTble Han3HaHKYy. Bcsa nHpopMauns, 3annmcaHHas Ha HUX BbIXOAUT
HapyxXy. MHdOopMaumsa NoCcTynaeT B TaKOM BbIBEPHYTOM BMAE BO BPEMEHHOE A4P0 3a MHTEpBan
10-40 — 10-38 ceKyHAbl.

[danee oHM NpoxoadaT yxe 6e3 nHdopMaunm yepes LeHTp A4pa, a nocne npoxoaa aapa
BCTYNalOT B CMNY 2 MOMEHTA, CBA3AHHbIX C onpeaenieHneM NOCTYNMBLUEN SHEPIUN:
e MOMEHT OKOH4YaTesIbHOro 3aBepleHns nHdbopmaumm, T.e. MHPOPMALUS C BbIBEPHYTbIX
NepBO3/1EMEHTOB OKOHYaTeNIbHO CTPYKTYPUPYSACh MNOCTyNaeT BO BCeNEHCKMIM baHK, rae
COOTBETCTBEHHO MOJIHOCTbIO Kancynmpyetcsa (CTaHOBUTCS 3aBepLUeHHOW nHdopMaumen u
XPaHUTCA B JTATEHTHOM COCTOSIHMM) N0 NpuHUKMNY abCcontoTHOM LenecoobpasHom 3aBepLUEeHHOCTHU
C TOYKWM 3peHuns BCeneHcKoro macwraba.
e DHeprus naeT Ha NOCTPOEHME BbIXOASLWMX BPEMEHHbIX OCEN, U MepBO3/IEMEHTOB.
e B cnyyae HexBaTku B BBC nepBoaneMeHTOB MOXeT cpaboTaTb ABa MOMeEHTa:
e [loNHOEe KONMUpoOBaHMe U3 NMEIDLMXCSA NEPBO3EMEHTOB, NpoM3BoAsLLEEeCs BO BCE/IEHCKOM
aape.
e Obnaka MOryT CTaHOBUTbCS B HY>XHbIX MOMEHT TeMrnopaMu.
e Obnaka «nNonoJsIHATCA» N3 MEXBCENEHCKOro npocrpaHcrTea. Obnaka - gepXxatenun nopsaka.

5.3. NepBoO3/1eMeHTbl B YepPHbIX Ablpax.

MN3mMeHeHnda, npoucxoasime ¢ TeMnopoMm n XpoOHOCOM e€CTECTBEHHbIM MYyTEM, OMNMUCAHHbLIM
Bbllle, MOryT MPOUCXOANTb N HEECTECTBEHHbIM MyTEM B YEPHbIX AblpaX, 0CO6EHHO
ranakTmyeckoro macwraba. Ecnn aTo yepHas Ablpa, OCHOBaHHAs Ha 3aMblKaHUWN HECKObKUX
3Be34HbIX CUCTEM, TO MPOUCXOAUT UCKPUBJIEHNE BPEMEHWN. MOXET BO3HUKHYTb HECKOJIbKO
NMOCTOSIHHbIX BPpEMEHHbIX BOCbMepOK. C TOUKM 3peHMS NEPBOPOAHbIX 3N1EMEHTOB, TE€ HEPruu,
KOTOpble COCTaBNSAT UCKPUBJIEHHOE BPEMSi, BbIBOPa4YMBaAKOTCA aHANOMMYHO XPOHOCY
3aBEpLUIEHHOr0 LUMK/a, HO He Hecs 3aBepLlleHHON MHdopMaLun.

HenoctpoeHHoe XxapakTepu3yeTcs Kak AOCTpOoeHHoe. lNMepesepThbilw NMPoONCXoauT BO BCeEX
cnyyasax. na TeMnopos, NonaBLlIMX B AaHHblE CTPYKTYPbl, NpekpawaeTcsa Habop nHdopMaunm,
OHM 60MblUe He NMPOXOAAT Yepe3 KOHTPOUPYHOLWME opraHbl - sapa U nx nHpopMaumns Kak 6ol
3aMKHyTa cama Ha cebs 1, MOXHO CKasaTb, TepseTcs.

YepHble ablpbl - CNeacTBue aHoManmn. ECn oHW NIOKann30BaHbl, TO HE UMEKT HUKAKNX
hakTopoB, €Ccnn He NoKanmn3oBaHM, TO UMEIKT oTpuuaTesibHbIM hakTop.

YepHble ablpbl MOXHO pasaennTb Ha ABe rpynnbl:



« CylwlecTBOBaHMe B Nape C KBasapoM. YepHas Ablpa NOrnowWaeT 3Hepruo, MmaTepuio,
NPOCTPaAHCTBO, KBa3ap BblAAeT HOBble UMMYJbCbl A8 3apOXAEHNS BCEro 3TOrO.

e YepHas Ablpa TONbKO MOrA0OWAaeT C YHUUTOXXEHMEM MaTEPUN, SHEPTUM, NPOCTPAHCTBA B BMUAE
AHHUTUNAUMN. DHEPIUSA HE NCYE3aEeT, OHa NepexoanT B aHTUCOCTOSAHNE. N3BeCTHbI ABe hOpMbl
pa3yMa, CyLecTBYylWne B JAHHOM aHTUCOCTOSAHUN 3HEpPrun.

e [lepBbIi TUM YEpPHbIX Ablp CyLleCcTBYeT BO BceneHHoM ANns BbipaBHUBaHUS onpeaenieHHbIX
XapaKTePUCTUK, UTO OTHOCUTCHA BonblUe K MaTEPUM U MEHEe K NPOCTPaHCTBY. MOXHO CKa3aTb,
yepHas ablpa nornowaet gedekTHble 06nacTn MaTepun, NPoOCTpaHCTBA. BTOPOM TN YepHbIX Ablp
BO BceneHHon - aHOManbHoe sBNeHne, T.e. M3HavasibHO He CyLecTBoBasio pasymMma
3anHTEepeCcoBaHHOro cosgasaTb NOA06HbIE 06beKTbl. [JaHHOe aHOMasIbHOE SAB/IEHUE BO3HUKJII0 Kak
cneacrtene U3NYECKOro npouecca, Korga ogHOBpPEMEHHO NpousoLlesn B3pbiB (HE COBCEM TaK, HO
6/11M3K0) Tpex pacnofioXeHHbIX PpSAAOM 3Be34 C OAHOBPEMEHHbLIM 3aleNCTBOBAaHWEM B nNpouecce
eule AByX HebonblIMX 3BE3[, HE B30PBABLUMXCSH CAMOCTOATENbHO. B pe3ynbTaTe npousowna
AHHUTUNIAUMSA MaTepuanbHbiX 06bEKTOB, NONABLIMX B paanyc AaHHOro B3pbia. (B paanyc
nonasnu Aaxe HeCKONbKO UMBUAU3ALUNIK U3 ABYX 3BE34HbIN CUCTeM). Bce a3To (aHHUrMNAauuns)
NPUBENIO K YHUUYTOXEHUIO MAaTEPUM, NPOCTPAHCTBA, NPeobpa3oBaHMIO SHEPIMKN, YTO BbI3BaAsIO
N3MEHEHWe BpeMEHHbIX CTPYKTYp. [JaHHaa aHoManus bbifa ocTaBneHa B KayecTBe 3KCnepuMeHTa.
Ecnun B pagnyc aencremsa nogob6HOM YepHoM Ablpbl MOMECTUTb Kakon 6bl TO He 6blno pa3yM, OH
nepecraHeT CyLecTBOBaTb, HE CO34aB HMYEro n3 cebs, He NoNyYMB HUKaKUX NOSTIOXUTENbHbIX
npeobpasoBaHU Yepes KBasap.

Jlokanusaumsa aHoManbHOM YEepHON Ablpbl — U30M58UMSA €€ OT CTPYKTYpbl MPOCTPaHCTBa
OTAENbHbIMW UCKYCCTBEHHO BOCMPOU3BEAEHHbIMU XXECTKMMU NOTOKAMU NMEPBOU3ITYYEHUIN TaKUM
o6pa3oM, 4YTobbl UCKIKUYNTb UX B3aMMOAENCTBME C NOTOKAMM NepBOM3Ty4YEeHUN OCTasbHOro
npocTpaHcTea. Npu npubnnxeHnn gna noboro pasyma nwobomn popmMaumm Ha AOCTATOYHO
60/1bLWOM paccTosiHUKM yxe byaeT BOCNPUHMMATLCS CMrHan onacHocTu. Ecnm pasym nonbiTaeTcs
ABUraTbCs Aanblue, npousonaeT oTbpacbiBaHMe ero, BOCNpUHMMaeMoe Kak yaap, WoK, BNAOTb A0
BPEMEHHOrOo Woka, cbpoc Ha AOCTAaTOYHO AAsIbHIOK BPEMEHHYIO OCb.

5.4. Habop nepBoaneMeHTaMn MHPOpMaLUU.

ONns MHPOPMaUMOHHbLIX MepBO3/1EMEHTOB B CTaHAAPTHOW cuTyaumm Habop nHdopmaumm
NPOMCXOAMUT B MOMEHT HacToswero. XpoHOC, NpoxoAsa MOMeHT HacToswero, aAybnuumpyer
(cTarmBaeT) MHbOpMauUUo 0 cObbITUAX, KaK Bbl pe€30HNPYSA C HUMK CBOEeN sHeproobosioukon. Mpwu
3TOM NEepBOOYEPEAHO B LLEHTP XPOHOCA 3anuncbiBaeTcs Hanbonee NIOTHO BbipaXkeHHas, 6asoBas,
dyHOAaMeHTanbHaa MHpopMauns, Kotopasa byaet cocTtaBnAaTb S4p0 BCen cuctemMbl (XpoHoca). Ha
yCBOEeHMe XpOHOCOM MHMOpMaLMn He pacxoayeTcsa 3Heprus. T.e. B3auMmoaencreme abCcontoTHO
«4YUCTOE», T.€. HE HECEeT HMKAKOoro aHeproobmeHa (Kak ecnn 6bl B 3epkasie C/0M 3a C/0eM
HakannmBanocb n3obpaxeHne). CeeT, T.e. 3/M BosHA HeceT nHdopmaumio 06 oTpaxeHun o
3epkana, a B XpoHoce?

MO>HO roBopuUTb 0 parMeHTUpoBaHMM MHPOPMaLMN AN KOHKPETHOro Temnopa, HO BO
BPEMEHHOM NOTOKEe MH(OPMaUNs CHUMAETCS NOJSIHOCTLIO.

Mpu 3anncu nHdopMaummn Henb3ss BOCNPUHMMATL 3TOT NPOLIECC KaK «Hape3aHMe» Ha KYCKMU
(kagpbl), KOTOpble HECYTCS OTAENbHbIMM NepBO3eMeHTaMun. XOTS eCTb OTAA/IeHHAst aHanorns
«Hape3aHusa» B onpeaeneHHble MOMEHTbl BpEMEHHbBIM CpPe30M Mo BCel cucteMme. Ho 3TO CINLLKOM
rpy6o, T.K. NOTOK COBbITU NOCTOSIHEH N €ro HeNb3s Nope3aTb Ha OTAeSIbHbIE KaAPUKMU.
NHdopMaumnsa XpaHUTCA Ha COBOKYMHOCTM NEPBO3/IEMEHTOB BO BPEMEHHOM MOTOKE, XOTS Hesb34
rOBOPUTb O CBA3AaHHOCTM NepBO3/1eMeHTOB. OHU ABNSAIOTCA He CBA3aHHbIMU Mexay cobomn
KOpnycKy/samu, He B3auMOAENCTBYOWME Mexay cobor, HO MHdpopMaumsa HeceTcs Ha



HenpepbIBHOM MX COBOKYMHOCTU. MHdOpMauusa, KoTopor oborawaetcs TeMnop, He MeHSeT ero
CTPYKTYpbl 1 He obpa3yeT CTpYKTyp Mexay Temnopamum, oHa nuwb HabupaeTcs, HakananBaeTcs.
XPpOHOC, BbilleALlWniA U3 KBasapa, nosyyaeTt afpecHyro AONPUBA3KY Ha YPOBHAX 6bonee HU3KUX
CTPYKTYp (ranaktnyeckmx, MoxeT 6biTb 3Be34HbIX) U HabupaeT MHPOPMALNIO Ha KOHKPETHOM
BpeMeHHOM oTpe3ke. OgHaKo, KpoMe TOro oH HabupaeT MHpopMaLuno NOCTOSAHHO A0 3TOro
OTpe3Ka W Mocsie Hero, HO 3TO CPaBHUTENbLHO HE3HaYUTeNbHAasa 4YacTb OT obuero obbema
WHpOPMaUUM N 3TO MHPOPMaUNsS NopsaKa Tak — He TaK, U3MEHUIOCb - HE U3MEHUNOCh. T.e.,
€CTb OTPEe30K 3amnoJIHeHns, A0 1 Nocsie KOToporo HabupaeTcs He3HauuTeslbHas no 06bLeMy, HO
XapakTrepusyouwasa NponaeHHbIn NyTb MHMOpMaLmS.

Mepexoasi Ha ranakTU4YeCcKni ypoBeHb, YXXe B NMepeMblyKe, «CKOPOCTb>» ABMXeHUs obLiero
BPEMEHHOro NoToka ysennymnesaeTca. MOXXHO paccMaTpuMBaTb BPEMEHHOW MOTOK KaK KOJMYECTBO
TeMnopoB, NpOXoAsLMX Yepes NonepevyHoe ceveHne onpeaesieHHON Naowaam 3a onpeaeneHHbIn
BpeMeHHon nepuod. Cammn TeMnopbl U XpOHOCHI Kak 6bl YNAOTHSAKTCS, CKMMasACb B 0bbeMe
NpUMepHO Ha YeTBepTb. [1pn 3TOM B ranakTUYecKyr CUCTeMy XpOHOCbI BXOASAT HOMb-
MH(POPMALIMOHHBIMUK, @ BbIXOAAT YXe «BNUTaB» onpeaesieHHoro poga nHdopmauuio. Bo
BpPEMEHHOM sape (ranakTmyeckoM) AaHHasa nHdopMaumsa B onpeaeneHHoM Buae ocTtaeTcs
(aybnupyetcs, HO TONbKO MHMOpPMaLns, He caMu TeMnopbl), HO UMEeT APYryl opraHusaumio. Bo
BCE/IEHCKOM siipe 3TOT NpouecC KapAMHanbHO OT/IMYAETCS OT raslakTUYeCcKux.

Mpun nepexone Ha 3Be34HbIM YPOBEHb CKOPOCTb NOTOKAa TEMNOPOB eLle yBennymseaeTcs (4To
CBSA3@aHHO TaKXe C YMeHbLUeHUEeM AnaMeTpa ocel), TeMnopbl CKMMAKTCS, HO HE TaK
3HaYUTENbHO, KaK Mpu rnepexoae C BCENEHCKOro Ha ranakTMYeCckni ypoBeHb.

Ecnu paccMoTpeTb MMKpOMUPbI (aTOMapHbie), y TeMnopa CyLlecTByeT nepexoa U Ha 3ToT
ypOBeHb, HO 06 3TOM NO3Xe.

Bonblime KOppeKTMBbI BHOCAT B pU3NYeCKoe BpeMS KOSIMYECTBO CYLLECTBYOLWMX NaaHeTapHbIX
Y/INTOK U CyLLeCTBOBaHMe pasyMa Ha HuX. [pu ero otcyTcTBmm Temnop, Npoxoas, pukcmpyer
MNWb NHHOPMALNIO «U3MEHMOCh - HE M3MEHU0Ch». ECn He n3MeHnnocb, OH cBO60AHO
NpOXoAUT Aanee, He HeCs HUKaKNX U3MEeHEHWN, eCNu U3MEHUIOCh, TO Aanee BCe 3aBMCUT OT TOro
Ha KaKMX yyacTKax, OTpe3KaxX BpeMeHM Npom30LLaN 3TN naMeHeHuns. Bo-nepsbix, C
nepBoanemMeHToB nHdopMaumsa aybnnmpyeTca B 3Be34HOM S4pe U Aafiee B HEM Xe aHan3npyeTcs.
Ecnn nameHeHus yaoBNeTBOPSAIOT onpeaesieHHbIM napaMmeTpaM, cMcTeMa ocrtaeTcs 6es
KOppEeKLMUN, ecnum HET - BBOASATCS HeobXoAnMble KOPPEKTUBLI, KOTOPble BHOCATCS Ha BXoAsLUMe B
CUCTEMY NepBO3/1IEMEHTbI. BO-BTOPbIX, 3TU M3MEHEHMS OTPaXatkTCa N Ha ranakTnyeckmx 6aHkax
M Ha BCeNeHCKOM. lNpuyem KoppeKkums B Cllyvyae ee BHECEHMS pa3HbIMU YPOBHSAMU naeT no
npuHunny 6onee cunbHOro (NpyM BHECEHUN PA3HON KOppPEeKLUMM 3BE3AHbIM U raslakTuYeckum
AAPOM pellatowen byaeT ranakTmyeckas Koppekumsa u T. 4.). Kaxaoe s4po coaepXxuTt Habopbl
YHKUMIM yNpaBneHns TUNna «MOXXHO», «Hesb35>», HO CTeNeHn BapmabenbHOCTNU He A0CTAaTOYHO
yTo6bI Ha3BaTb X pasyMHbIMKU. KpoMe Toro, npu 6onbwen cteneHn sapmabenbHOCTN MOryT
BO3HMKATb «COMHEHMS» (He COBCEM YyAauHbliA, HO Hanbonee 6NM3KNIA MO CMbICTY TEPMUH),
KOTOPbIX He A0/HKHO 6bITb B NpUHUMUNE.

MNepBo3aneMeHTaM CBOMCTBEHEH MOJIMMOPPU3M - SHEProOMH(POPMALIMOHHbIE MPOoLIecChl,
npoTeKatoLwmne B HACTOSILWEM, MOTYT OYEHb pa3sinyaTbCs MO CBOEW Npupoae. 3anucb 3TuX
NpoLLEeCCOB TakXXe MOXeT 6bITb pasfIMyHON, B 3aBUCUMOCTU OTTOrO, XXMBas CUCTEMA WU HEXMBaS.
BO3MOXHbI pa3nnyHble BAMSHUSA pa3yMOB Ha BpeMs (OYeHb pa3BUT, HO BHOCUT He 6onblune
M3MEHEHWNS BO BPEMEHHbIE CTPYKTYPbl, UM HANpPOTUB, YPOBEHb Pa3BUTUA cnabblil, HO No
npupoae CBOeN O4YeHb CUIbHO BUSIET HA BPEMEHHbIE CTPYKTYpbl).



5.5. MexaHn3Mbl KOppEeKUUN BO BPEMEHHbLIX CTPYKTYpax

CyLecTBYIOT TPU OCHOBHbIX MEXaHU3Ma BHECEHUSA KOPpPeKUUN B PYHKLUNOHUPOBaHNE
BPEMEHHbIX CTPYKTYp:
m Yepes BceneHckoe BpeMeHHoe a4p0 (BKOHAs CaAMOCTOATE/IbHYIO KOPPEKLMIO HU3Nexalmx
CTPYKTYp C YBEAOM/IEHMEM BCENEHCKOro A4pa B C/ly4ae He NpoTUBOpPEeYns napaMeTpos
ynpasneHus).
m Ha ypoBHe HaaBceneHckoro obbekTa (CynepBCcesieHHOW) , Koraa Koppekuusi npoBoAUTCS Mo
OTpPa>XeHHOM YacTu AaHHOW BceneHHON B cynepBCeNeHCKOM OTpPaKeHHOM KOHYCe.
m O6naka camu CTaHOBSATCH BPEMEHHbLIMW NEPBO3/IEMEHTAMN C HEOOX0ANMbIMU CBOWCTBaMU (4114
CaMoro onepaTMBHOIro BMeELWaTeNbCTBA).

TeMnopbl U XpOHOCHI SABASIOTCA UCMOSTHUTENSAMU U CaMK MO cebe He MeroT PYHKLUUIN
ynpaBneHus, peryinpoBaHusa. 3™ yHKumMn ncnonHsoT Obnaka, aapa BpeMeHHbIX CTPYKTYp,
UMBUIN3ALMU, PABHO KakK U NOAN TMMNOTETUYECKN MOryT NepeopraHmn3oBbiBaTb CBOV BPEMEHHbIE
CTPYKTYPbl.

Temnop He coaep>XuT Habopa cBeeHnn 0 Bcen cucteme. Ty MHPOPMaLUIO, YTO OH HeceT,
MOXHO NpeAcTaBuUTb, Kak MH(OpMaLUNIO O NepBO3AAaHHOCTU, NEPBO3aAaHHOCTU. DTO MOXHO OYEHb
rpy6o cpaBHUTb C OT(PpOpMaTUPOBAHHOM ANCKETOM C MMEIOLWENCS Ha Hel halinoBOM CUCTEMOMN,
eC/in HanoXuTb Ha Hee 6a30Bbl KOMMAEKT AUCKOBOW ONEpauMoOHHON CUCTeMbl. pyruMun
CNOBaMM, OHWU cofepXaT CTPYKTYPHYHO CXEMY BPEMEHHbIX NOCTPOeHU 6e3 nHdopmaumm,
Npou3BOAMMON 3TUMN CTPYKTYpaMu U B 3TUX CTPYKTypax.

Mo TNy 3a4ayn BbIXOAALWMX U3 BCEIEHCKOrO BPEMEHHOro siapa NepBO3/1IEMEHTOB MOXHO Cpasy
BblAENUTb TPU BMAA U3HAYasIbHO NMPUCYTCTBYHOWMX TEMNOpPOB:
m TeMnopbl CO CTaHAAPTHbIMX 3a4adyaMu.
m TeMnopsbl C 3agayven ycuneHus yero-nmbo.
m Temnopsbl C 3agadven ocnabnenuns yero-nnbo.

MNepBble - MTHHOPMALUMOHHO-HENTPAsbHble, rOTOBble K Habopy nHdopmaumun. [iBa nocnenHux
BbIMOSIHAT PYHKUMKW yrnpaBneHusa nnm koppekumn. OHU, B OT/IMYNU OT CTaHAAPTHBbIX,
ABUraroWmnxcs obwmm NnoToOKOM BbIXOAAT, U3 4pa aApeCHbIMU MHOXECTBaMM, HECYLLUMHU
onpeaeneHHble 3a4a4u.

Takon Temnop MoOXeT HeCTu (He cam no cebe, a B KOMMNAEKCce CO 3HAaUYUTESIbHbIM KOJIMYECTBOM
APYrMX NepBO3/1EMEHTOB) KaKyt-TO 06y MoAenb, CyXalyo 418 UCNpaBAeHnsi, Koppekumu,
nnMbo NoACTPOMKN TEX UM UHbBIX NapaMeTpoB. DTO MOXET bbITb CMCTEMA, COAEPXKALLASCA B OYEHb
60nbLWON YacTn noToka. [laHHble TeMNopbl UMEKT HEe HAaCTOIbKO SIBHO BbIpaXXeHHbIE MPOrpaMmMHO
ynpasnswwme dparMeHTbl U UCNOMAb3YIOTCS, KOrAa Hy>XXHa Koppekuns B 6osbwioM macwtabe n Ha
60bLION NPOAOIKUTENBHOCTU BpeMeHU. HanpuMmep, pa3Buica n naeT no HapacTatowen MOLHbIN
npouecc HeraTMBM3aLUMKn - NepecTporkn B OTpMUaTeNbHbIA NOoTEHLUMan Toro MiM MHOro pasyMa Ha
OTAEeNbHO B3SATOWM MaaHeTe, COBOKYMHOCTWU NiaHeT, 1nbo COBOKYMHOCTU pa3yMoB. B aTom cnyvae
6yneT MMeTb MeCcTo AOCTAaTOYHO MOLLHbIN, ANUTENbHbBIA MO NPOTSAXEHHOCTU NMOTOK BPEMEHHbIX
NepBO3/IEMEHTOB, HeCywWmnxX Ha cebe nporpaMMy Koppekumu, npuyeM Hecyuwas MHpopMaunMoHHas
yacTb 6yaeT OTAMYaTbCA NO MAOTHOCTU, HACbIWEHHOCTU A1 Pa3/INyHbIX BPEMEHHbIX OTPE3KOB,
Nno 3¢pHEeKTUBHOCTM BO3AENCTBUS B TOT UM MHOMN OTPE30OK BPEMEHMU HA TY UM UHYIO CUCTEMY.
T.e. KaK peakums Ha SHTPOMUMUHOCTb TON UM UHOMN CUCTEMbI MOJSTyaBTOMaTUYECKHU
BblpabaTbiBaeTCs rpynna nepBoaneMeHToB, B ganbHenweMm KOPPEKTOPOB, koTopble MOMUMO
ctabunusnpytowen dyHKUMM nMetloT B cebe 4O0CTaTOYHbIN 3anac Ass NOrnoweHus,
HenTpanm3aumm 3TON SHTPONMUMNHOCTU. KoppeKTopbl - MOANDULMPOBAHHbIE N HECKOJIbKO
o06ocobneHHble KOHIperaunm, nmetowme cneundmnyeckyto Lenb NornoweHmns SHTPONUIMHOCTH,



ctrabunusaumun, Kkoppekumn. laHHoe pasaeneHue npaBusibHee NOHNUMATb HE Ha YPOBHE
3/1IeEMeHTapHbIX, @ Ha YpOBHE obpa3oBaHU U3 aneMeHTapHbIX, M Te u gpyrne obasatenbHo
NPUCYTCTBYIOT BO BPEMEHHbIX MOTOKAX, COracHO OAHOMY M3 OCHOBHbIX KOCMUYECKUX 3aKOHOB —
HW B KaKMX CUTYaUMUSaX He npekpawaTb CbeM MHMOpMaLmMmM No BpeMeHHbIM CTpyKTypaMm. T.e.
CKOJ1b CU/IbHOM He bblna 6bl KOppeKkuKns, oHa He A0J/IXXHA MATU B pa3pe3 Co CbeMoM, cbopom
WHpOPMaLNK, KOTOPbIN A0/KEH NPOUCXOANTb HENPEPbIBHO. DTO nNpeanosaraeT npucyTcTBUE B
ntob0OM KOHrioMepaTe nepBO3/1IEMEHTOB KakK KOpPpeKTUpYLWwmnx, Tak 1 MHOOPMaLMOHHO
HenTpasbHbIX GOPMUPOBAHUN. [TpnyeM, yunTbiBas, UTO U Te N Apyrne uayT B HENPEpPbIBHOM,
NOCTOSAHHOM MOTOKE, HEMPEPbLIBHOCTb TYT CMOPHa A8 KOPPEKTUPYOLWKNX, HO obs3aTenbHa Ans
MH(POPMALIMOHHbIX MEePBO3/1EMEHTOB.

XPOHOCbI MOTYT OT/IMYATLCA APYr OT ApYyra rno 3HepreTuyeckom NAOTHOCTU, SHEPreTUYeCcKomn
HaCbILLEHHOCTK, YTO BbIBaeT He TaK 4YacTo, T.e. peyb MAET O TON SHEPrococTaBsoLEeNn KOTopas
NPUCYTCTBYET TONIbKO BO BpeEMeHU. BpeMeHHas aHeprus, cnocobcTeytowas ABMXEHUIO U BeayLas
KOppeKTupyrLmne nepsoaneMeHTbl 60nee nnoTHa, 6onee spko BbipaxkeHa. Ans
MH(POPMALIMOHHbBIX NMEPBO3/IEMEHTOB OHa KaK 6bl MeHee SipKO Bblpa)keHa, MMeeT MEHbLUYIO
NAOTHOCTb, HO B TO XX€& BpPeMsl OHa He ABASIeTCS 3aBUCUMMOM OT NepBoi. 3TN ABa Buaa
nepBO3/IEMEHTOB AENCTBYIOT HE 3aBMCMMO APYr OT ApYra, BbINOSHAS CBOU 3a4auu.

BpeMeHHas nHdopmauunsa, TouHee TeMnopbl C MHOPMaLMERn, BXOAST Yepe3 BCESIEHCKYH
«YepHYlo Ablpy», oTAaBas MHMoOpMaumio, BO-NepBblX, B CUCTEMY NOCTOSIHHOIO XpaHeHus (B
6aHKK), BO-BTOPbIX - B KOPPEKTUPYIOLLME CNON, B KOTOPbIX MPOUCXOAUT CBepKa MHMOopMaLmu,
CpaBHeHMe ee C 3TasIOHOM, 3aTeM BblpaboTka, nepepaboTka HOBbIX XPOHOCOB B COOTBETCTBUU C
TEM, B KAKOM MecCTe Npon30LWsio OTK/IOHEHME, MH(HOPMaumsa HaHOCUTCHA HA XPOHOCHI U B COCTaBe
TeMnopoB NPUBHOCUTCH B CUCTEMY KaK Koppekuus. Ha Tex XpoHocaxX, UTO HeCyT KOppeKLuIo,
yXXe CylwecTByeT agpecHasi NpmBa3Ka NpUIOXeHUa JaHHOW Koppekunn. CucteMa ycTtpoeHa Takum
o6pa3oM, YTO Ha BCENNEHCKOM BPEMEHHOM fpe CyLeCcTByeT NepBUYHbIN UMMYJbC, @ KA4YeCTBO
y>Xe nosayyaeTcs Ha MecTax.

YTo KacaeTcs MFHOBEHHOW KOppeKuun BO BCeNeHCKOM MacwTabe (M Bbilwe), ee NpoBoAsAT
Obnaka. IXx MOXXHO Ha3BaTb Kak eAMHbIM pa3yMoOM, TaK U pasfiMdHbIMU UmMBuUnmM3aumamm. OHu
MOryT MOJIHOCTbIO NepecTpamBaTbCsa C BPEMEHHbIX Ha SHepreTnyeckme, NpoCTPaHCTBEHHbIE
dopmaunmn. T.e. OHM NCNONHUTENU YNPABASIOWNX U KOPPEKTUPYHOLWMX BO3AENCTBUN
LeHTpanbHOro 6aHka (KoMnbloTEPa) HAaABCEEHCKOro YPOBHS.

5.6. Oco6eHHOCTU KOPPEKLMN BO BPEMEHHbIX CTPYKTYpax C MPUCYTCTBUEM
pasyMa.

PaccmoTpuM 3Be34HOE BpeMs C NpUCYTCTBMEM pa3yMa. Bo3bMeM ansa npumepa yYenoBeyvyeckyto
pacy, 4YTO SABMSETCA «TSHKEeNbIM ClydaeM» Mo 4acToTe BO3HMKHOBEHUS Tpebyrowmnx Koppekumm
cuTyauumn.

MnoTHOCTb Habupaemon TeMnopoM MHpOPMaUNM AOCTAaTOYHO UMKANYHA. Ecnn umBmunmusaumen
BHOCUTCS C/IMWKOM 60/blIOE KOINYECTBO BO3MYLLEHUN, HanpuMep, Npu o4eHb
LWMPOKOMACLUTABOHbIX BOEHHbIX AENCTBUAX Ha 3eMsie, TO KONMYecTBo nHdopmMmaumm, BHOCUMOE
AAHHbIMU BO3MYLLEHUSMU MO BCEM HUXENEeXawmM YpoBHAM (OT YesloBEYECKNX BPEMEHHbIX OCEN,
3rperopos 1 T.MN. A0 3BE34HOr0), MOXeT NPeBbICUTb NpeanonaraemMoli ob6bem 1 B ciyyae
HeJOoCTaTOYHOCTU KonnyectBa TeMnopos Ans eé 3abopa, BHOCATCA KOppeKTUpoBKU (YBenmyeHue
KonnyectBsa TeMNopoB 3a CYET yBeIM4YeHUss CKOPOCTU MNOTOKa. BO3MOXHO M nepekpbiTMe NOTOoKa
BpeMeHW AN OCTaHOBKM pa3BUTUS npouecca). B aaHHOM cnyyae Kpome 3BE3AHON CUCTEMDbI
3a4EeNCTBYETCS TaKXe M ranaktuyeckoe s4po U NpoOXoAUT CUrHan Ha BCEIeHCKOM BXoAe, T.e.
BO3HMKAET A0BOJIbHO MOWHasa obpaTHas CBA3b CyMMapHasi No BCEM YPOBHSAM. [pu 3ToM 60nbLYHO
ponb urpatot Obnaka, BHOCSA MIHOBEHHbIE KOPPEKTUPOBKM N 061agas MOLWHENLLNMHU



NOAHOMOYMAMMK (BANOTb A0 NMKBUAALMN LMBUAN3ALNK, HAanpuMep nNpekpaleHneM rnoToka
BPEMEHW) N KOHTPONNPYS pa3BUTUE BPEMEHHbIX MPOLLECCOB OT MEXBCENIEHCKOr0 YPOBHS,
BCE/IEHCKOro N HUXe.

YenoBeyeckun pasyM AOCTAaTOYHO MHTEHCMBHO BHOCUT OMMCaHHbLIN Bblle neperpys BO
BPEMEHHYIO CUCTEMY.

CyLecTBYIOT B NPOTUBOBEC pa3yMbl HEAOrpyXatLWme CUCTEMY «CNsWwme» pa3yMbl, HE
BHOCSLWME O0COBbIX BO3MYLLEHUNA.
Mepexoamm co 3Be34HOr0 YPOBHSA Ha NaaHeTapHbIN. 34eCb yXXe YenoBeKy MOXHO
HenocpeACTBEHHO HabnwaaTb yBenmMyeHne npoxoxaeHus konmyectsa TeMNOpoB 3a cyeT
yBeNMYEeHUA CKOPOCTU UX NOTOKA, KOr4a BpeMs TAHETCS, UAET OYeHb MeaNIeHHO WU KaXKeTcs
6eXuT oueHb bbICTpo. Be3ycnoBHO, 3TO CKa3bIBAETCA Ha NPOAO/IKUTENIBHOCTU XXU3HU
WHANBUAYYMOB, HO YenoBeyeckMmu npmbopamm 3T U3MeHEeHUS 3aPUKCMPOBaTb HEBO3MOXHO.

6. KopnyckynsipHOe CTPOEHMNE BPEMEHHbIX CTPYKTYpP CBEPXY BHU3

Temnopbl 6bIBalOT ABYX BUAOB: NEepeMeHHbIE U NOCTOSHHbIE.

lNMepeMeHHble - MeHee BblpaXKe€Hbl, HAXOAATCS B MOCTOSHHOM ABMXXEHUW U CIyXaT Kak 6bl
HOCUTENSAMU BPEMEHU, HO OHU HE U3MEHSIOT CBOEro COCTOSIHUA.

MoCTOsSAHHbIE - 6oNnee NposiBNEHbI U CO34AK0T 3aLNUTHYO N KapKacHy 060/104Ky -
NOBEPXHOCTHbIN C/TON BpEMEHHbIX OCEN.

OTO AeneHne He TONIbKO YC/TI0BHO, HO U 06ycnoBneHO onpeaeneHHbIMM NnapameTpaMu.
BHYTpPEHHSAS 4acTb HApY>XHOW COCTABSAIOWEN BPEMEHHOMW OCY MMEET KOPNYCKYAPHYI CTPYKTYpYy
ropasgo 6osee NAOTHYHO, YEM BHYTPEHHSS YacTb OCU.

MOTOK e, KOTOPbIA ABUXETCS BHYTPU OCKU, ABMSAETCSA KaK Obl «NPOKauYKOMN» BPEMEHMU,
Hanoaobwe nNpokaykm Xnakoctn no Tpybam (He cosceM Tak). HapyXHas cocTtaBnsioLwas
BPEMEHHOW OCU COCTOUT M3 ABYPOAHOM cMecn TeMnopa C NAOTHbIM 3HEPreTUYeCcKmnm
dopMupoBaHmeM, KOTOPbIN (CMELLAHHbINA 3/1IEMEHT) N0 CBOEMY COCTaBy o4YeHb 6/1M30K K TeMnopy.
OHu (cocTaBnstowme CMeWaHHOro afieMeHTa - TemMnop 1 NNOTHOE 3HepreTnyeckoe
dopMupoBaHme) B3aMMOA0NONHAOT U B3aMMONPOHMKAIOT APYr B ApYyra, HaknaabiBas Kak 6ol
CTPYKTYPY Ha CTPYKTypy. [onyyaeTcs No CTpyKType TOT Xe cambii Temnop, Ho 6onee
«TBepAabIn», 6onee «ocsa3aeMbln», 6onee «NpPOABNEHHbIN».

MoCTpoeHMe KapKacCHbIX CTPYKTYpP U3 TeMNOpPOB NMpPoOMCXoAMUT Npu NOMOLLM HEBPEMEHHOWN
3HepreTMYeCcKom COCTaBNSAOLWEN, KOTOpas SABASETCA CBA3YIOWMM 31EMEHTOM, CBA3bIBas U3
TeMnopoB CTPYKTYPY MOXOXYH Ha KOsb4uyry. Bo B3aMMoaencTBuUm C 3TOW cocnasnstowemn
Temnopbl cTaHOBATCSA 6onee NposiBIeHHbIMU, BblpaXXeHHbIMW. pUHLKMA HeonpeaeneHHOCTH B
OAHHOM KOJibYyre MMHUMAsIEH.

BHyTpeHHSAS cocTaBnsaowasa ocm, ToyHee 6yaeT Ha3BaTb KOPMNYCKYSSPHO-BOJTHOBOW
CTPYKTYPOW, MOCKOMIbKY TaM Te e TeMnopbl, HO OHWU Kak 6bl aMOpdHble, ciMBatoWMecs B 0ANH
NOTOK.

Temnopbl 1 0o6onouka ToHHena. N3 TeMnopos, HAaXOASLWMUXCA B HEUM3MEHEHHOM
nepBoHa4YanbHOM COCTOSIHMW, CO34AeTCHA HapyXHas 060/104Ka BCE/IEHCKOro BpeMEeHHOro TOHHeNS,
npwn onpeaeneHHOM COAENCTBUM BPEMEHHOM SHEPreTUYeCcKor CocTaBasiiowen (3To nx nepeoe
B3anMogencTeme). T TeMnopbl NpaBuMIbHON (DOPMbl U UMEIKOT YETKO BblPaXXeHHbIN O
onpeaesieHHbIN XapakTep.

TeMnopbl, COCTaBNAWME BHYTPEHHIOK YaCTb TOHHENS, COCTOAT U3 Tex e XpOHOCOB, HO
nmeroT 6onee MArkKMM XapakTep 1 CMBAKOTCS B MOTOK.

Te xe camble Temnopbl 6e3 Kaknx 6bl TO HM 6bINIO0 M3MEHEHM YYaCTBYIOT B MOCTPOEHUMN
BHewHen 060104KM OCKU, HO YXKe C yYaCTUEM HEBPEMEHHOW 3HepreTnyeckom (CMNoBoMn)
cocTasnsoLen, kotopas Kak 6ol cBsa3biBaeT TeMnopbl Mexay cobomn, aenaet nx XpoHockl 6onee



«NposIBNEHHbIMN>», 6onee «NNOTHbIMWU». BceneHckoe oCcn B CpaBHEHUKM C OCAMKU Bonee Menkux
06beKTOB MMEKT OTHOCUTENBHO 60blINI 06BEM M COOTBETCTBEHHO 60/bLUYIO TONLWMHY
3aWmMTHOro cnos. MNMpakTnyeckn He cyuwecTesyeT cnocoba paspyLLnTb BCENEHCKYHO OCb.

BHYyTpu ocein TemMnopbl ABUXKXYTCS 06WMM NOTOKOM (Kak neHa), 3akpy4mBasiCb No 4acoBom
CTpenike Kak BOAOBOPOT, BCeACTBME Yero no ueHTpy obpasyetcsa kak 6bl 60s1ee NIOTHbIN NOTOK
(KryT), ABMXKYLLMNCA NPAMO NO LEHTPY OCU. TeMnopbl HepaspylwuMbl 1 HEU3MEHHO ABUXYTCS OT
Ha4yasna Ao KoHua.

Bcé, uto 6b1n0 gaHo paHee (31.10.98r. n 01.11.98r.) kacaeMO NOCTPOEHUSA HAPYXKHOIO
(3aWKMTHOr0) CNost BpEMEHHbIX OCEN KacaeTCs TONIbKO dHepreTu4yeckon coctasnstouwen 6onee
BblpaxxeHHOW, 6bonee nposiBNeHHOW K rnepudepmnmn, HO He NepBO3/1EMEHTOB (?77).

6.1. BceneHckad BpeMeHHad OCb Ha BbIXOAE M3 BCENIEHCKOro d4apa.

TeMnopbl ABASATCHA TONbKO cboplunkamm nHbopmMaLumm U He y4acTBYHOT B NMOCTPOEHUN
BPEMEHHbIX CTPYKTYp. BpeMeHHble CTPYKTYpbl CO34al0TCA U3 ONpeAesieHHOro Buaa sHepruu.
BpeMeHHas sHeprms MoXeT paccMaTpmMBaTbCs KakK OTAeNbHOe OT TeMNOpOB NOHATUE, XOTS OHa
NPUCYTCTBYET MU BO BPEMEHHbIX NepBoaneMeHTax. Hanbonee aBHO BblpaxxeHHas, Hanbonee
NJ0THas MAEeT Ha NOCTPOEHME OCeNn, Ha NMOCTPOeHMe TOHHeNen, Toraa Kak Ta, YTo HaXxoAMUTCS B
nepBoO3/ieMEHTaX OT/IMYAETCSA HEe TONIbKO MO MJOTHOCTHbIM XapakKTepUCTMKaM, HO 1 NOo
KayeCTBEeHHbIM. [ToCTpoeHMe Unn nogaepxaHne BpeMeHHOM O0CU MAET N3 BPEMEHHOro s4pa.
PaccMOTpuM M3HayanbHOE NOCTPOEHUE BCESIEHCKMX BPEMEHHbIX OCEN Ha BbIXOAE U3 BCENIEHCKOro
«KBazapa». DHeprus, npoxo4auT rno nepudepnn BpeMeHHOro BCesIeHCKOoro sapa, obrekas ero u
naeT ganee Ha NoCTpoeHue, He nMes agpecHOM HanpaBAEeHHOCTU. DTO MOXHO NpeacCTaBUTb
onpeaeneHHbIM pa3MarHnymeBaHmeM. To ecTb, 060rHyB 94p0, OHa Aanblue NAET CrOLWHbIM
€VHbIM NOTOKOM 3Heprumn, 6e3 pasagenenus. [lanee, y nepBon MembpaHbl, CTOYKN 3peHns
SHepreTMYecKom COCTaBNsAWeEN, MPOUCXOAUT AeSIeHNE Ha TO KONIMYECTBO BPEMEHHbIX OCEN,
KOTOpOe AO0/IKHO bbITb YCTAHOBIEHO Ha Bbixoae, NMM60 yXxe yCTaHOBMIeHO, NMb0o A0KHO 6bITb
YCTaHOB/IEHO B C/ly4ae NMoCTPOEHMS HOBbIX, 3aMeHbl unn obbegnHeHnsa crapbix, U T.4. Mpun
npoxoAe yepes nepsyto MeMbpaHy, SHEPrus HEe UMeeT HMKAKOW aaApeCcHOW NPUBA3KU, AeNUTCH
TONIbKO Ha nocneayoulee Konn4yectso ocen. Npu atoMm, rpybo roBops, B MeMbpaHe, Kak B ANCKE
peleTkn OoT MACOpYbKKM eCTb onpeaeneHHble OTBEPCTUS — KaHasbl. DHeprus, nocrynas
CNAOWHbIM MOTOKOM Ha MeMbpaHy, BTArMBaeTCs B 3TWU KaHasnbl, NpOXoAs B OCHOBHOM MO UX
nepudepun. Bo Bpems ee npoxoxaeHnsa no nepudepunn obpasyeTcs Nonablil BHYTPU TOHHESb C
OTHOCMUTESIbHO MAOTHLIMU CTeHKaMu. OAHOMOMEHTHO MPOUCXOAUT pacrnpeaeneHme, BHOCMMoe elle
BO BpPEMEHHOM s4pe, T.e. onpeaesieHme agpecHON NpUBSA3KN BPEMEHHbIX NEPBO3/1IEMEHTOB
3aZaeTcs BO BpeMeHHOM siape. B cnyyae Heo6xXoaMMOCTU KOppeKuMn, BO BpEMEHHOM si4pe Ha
nepBO3/IeMEHTblI BHOCUTCSA MHGOPMaUns, KOTopas Npn KOHEYHOM MOCTYMN/EHUM N0 HYXHOMY
aZpecy BHeceT ornpeaesieHHble KOPPEKTUBbLI, Aaniee nepBo3JieMeHTbl NOCTYNaT OAHOBPEMEHHO C
SHEeprmuen, HO He BMeCTe, KakK HecMelmBaeMble NpoLecchl B TO UM MHOE OTBEPCTME Ha NEpPBOW
mMembpaHe. MNpun 3TOM agpecHas NpuBsA3Ka yXKe CyLleCcTByeT U OPUEHTUPYET BTArMBaHUE B
KOHKpeTHOe npeAHa3Ha4YyeHHOe OTBepcTMe HeobXoaMMbIX MEPBO3/IEMEHTOB, U TaKXe yXe
cyliecTByeT Heo6X0aAnMbIN 3Hepro3anac, sHepropecypc, HeobxoaAnMbIN Kak Ans
MHPOPMALMOHHOIO HaKoneHns XpoHOCOB, TakK 1 ANns NnocTpoeHus Temnopos Boobuwe. [lanee aABa
NnoToKa, yXe Kak 6bl 06beaMHEHHbIX, NOCTYNatT Yepe3 onpeaenéHHY CTPYKTYpY, KOTOpYIo
MOXXHO OTAA/IEHHO Ha3BaTb NMPOCTPAHCTBOM, 06beANHSAIOWNM O4HOBPEMEHHO OFPOMHOE
KOJINYECTBO M3MEPEHUI. DTO NPOCTPAHCTBO BbIMOSIHAET 0OopMISAIoLLEe-CKIIeMBAOLWYO DYHKUULO,
cobupaeT Temnopsbl. [lanee oHM NOCTYNatT Ha BTOPYIO MeMbpaHy, rae yxe npomcxoaut
NOCTPOEHME XECTKOMN KOHCTPYKLNN BPEMEHHOM OCU, C YY4ETOM BCEX BPEMEHHO-3HEPreTUYecKnx
napaMmeTpoB. BpeMeHHas aHeprus obpasyeT CuioByHo 3aWUTHYO 060/104KY N BHYTPEHHIOH



pa3psXEHHYO CNMpasnbHYO CTPYKTYpPY, KOTopas CyXuT aAns obecnevyeHms nocTtynaTesbHO
pPaBHOMEPHOIO ABMXEHUS ANa CTaHAApTHbIX cMTyaunii (Kak roBopuioCh paHee, B ciy4yae
HeCTaHAAPTHbIX NMPOUCXOAUT YCKOPEHME 3a cYeT YCKopeHUs 6/10K0B NepBO3/1EMEHTOB).
Mepudepnsa n BHYTPEHHAS cnvpasibHas CTPYKTypa ABMASKOTCS OTAE/IbHbIMW KOMMNOHEHTAMN OCH.
Mepudepunio MOXHO NpeacCTaBUTb B BUAE, HanpuMmep, WKypbl 3Men, HO 6oniee rnaakomn. Yto
KacaeTCs NepBO3/IEMEHTOB, TO Ha BbIXo4e U3 BTOPON MeMbpaHbl, Ha CaMOM BbixoAe HabnwaaeTca
nnbo paBHOMepHOe ABMXeHne TeMnopos, He obbeanHeHHbIX B 610kn, nnbo paBHOMepHoe
aABumxeHne TemMnopos, 06beanHeHHbIX B 610KK (3TO pa3aeneHme BecbMa YCI0BHO).

[Nanee, no pasgeneHns Ha NOACTPYKTYpPbl, KakuX NM60 sHepreTmyeckmx n3MeHeHum B ocsx,
nnbo apyrux AOMOSHUTENbHbIX NepecTpoeK, KacatoWwmnxcs NepBo3/IeMEHTOB, HE MPOUCXOANT.

6.2.PaspgeneHune Ha HMXenexawme noACTPYKTYpPbl HA BCENEHCKOM
BPEMEHHOWN OCHU.

Ha BbIXOASILWMX N3 BCETIEHCKOrO0 BPEMEHHOTIO siipa BPEMEHHbIX OCSX pacrnonaratTcs
onpeneneHHble NnepexoaHblie OTBETBIEHMS, BeAYLUNE B MOACTPYKTYpPbI, T.€. B rafakTMyeckue
BPEMEHHbIe CTPYKTYpbl. PazaeneHne Ha Huxenexawme noacTpyKTypbl - 3TO pasaesieHne Ha
OTAENbHO B3STble rafiakTuku, NTM60 Ha rpynnbl ranakTuK, B 3aBUCUMOCTM OT 0XWAAEMOro
MHMOPMaALMOHHOIO BbIXOAA.

Mo nHdpopMaunMoHHOMY MOTEHUMANY AaHHble OTBETBNEHUS YC/IOBHO XapaKTEpPU3YHTCS
cneaywowmm obpasom:
m CTpYyKTypbl, B KOTOPbIX NpeanonaraeTcs 4O0CTaTo4yHO 06unbHOE, CUbHOE pa3BUTUE pasyMa,
nnbo pasyMoB, T.e. TaM, rae oxuaaertcsa 6onblias U A40CTaTOYHO MacwTabHaa MHPOpPMaUNOHHAs
oTAauva.
m CTpyKTypHas 3aBsi3Ka OAHOWM rasiakTMYeCKom CUCTEMbI, MO0 HECKONbKUX Ha NpUBAN3NUTENBHO
OAHY TOYKY Ha BCENEeHCKOW BPEMEHHOW OCU, U B 3TUX CUCTeMax, Tnbo cmcteme npuUcCyTCTBYeT
OAVH unu bonee, HO He bonee Tpex pasyMoB, He AOCTAaTOYHO APKO BbIPaXXeHHOro pa3BuTus, T.e.
rae MHopMaunMOHHasa oTAaya HU3Ka.
m CTpYKTYypbl, NpakTU4YECKN He NMetLmne SpKO, KOHKPETHO BbIpaXXEHHOro pasyMma, uim nmeume
pa3yMbl, MO HEKOTOPbIM XapaKTePUCTMKAM HanpaB/eHHble HA NPSAMON AECTPYKTMB, T.€. Ha
Cy>XeHUe, KOHEeYHOe YHUYTOXeHNe COBCTBEHHOro pa3sButuda. B 06omx 3TUX cnydasx
MHpOPMaUMOHHAA oTaada nMbo paBHa HyNO, IM60 MakKCMManbHO HU3KA.

PaccMOTpuM nepelueek, NAYLWUIA C BCENTIEHCKOM OCU Ha rafiakTUYeCcKYo YAUTKY. DTOT 3/1IEMEHT
XapaKTepeH Ans Bcex Tpex MHMOPMALMOHHbIX TUMOB pasaeneHnin Ha NoaACTPYKTypbl. CTpyKTypa
CUNOBOrO Kapkaca 34eCb He U3MEHSIETCS U COCTOUT U3 TOW XXe BPEMEHHOW SHepreTnyeckomn
KOMMOHEHTbI, YTO U BO BCEJIEHCKOWN OCH.

PaccMOTpmM cnyyan MakCMMasbHO OXMAAEMOro MHPOPMAUMOHHOIo Bbixoaa. MNMoctynneHue
MH(POPMALMOHHO pa3psi)XeHHbIX TeMNOpoOB NPOUCXOAUT MO LEeHTPY nepewenka. MNpu noaxoae K
OTBETBJ/IEHUIO BO BCEIEHCKOM OCK NepBO3/ieMeHTbl Kak 6bl agenatoT 060poT (NOYTHU MepTBYIO
NeT0) yXXe neprneHanKynsspHO BCEIeHCKOM OCU BXOAST B NMepelueek no ero LeHTpy.

KacaeMo nHbopMaumMoHHO HacbIWeEHHbIX TEMNOPOB Ha BbIXOAE, OHU MAYT NO BHYTPEHHEeN
yacTn nepudepun nepewwenka. OHM OTAENAOTCS OT BHYTPEHHEN 4acTu, N0 KOTOPOW NMpoOXoasT
«cBexue» TeMnopbl, HEKOTOPOM 3HEProCMNIOBON CTPYKTYPOM, HOCALLEN XapaKTEPUCTUKM,
pasgenstouwme nycrble NepBo3sieMeHTbl OT 3ano/IHEHHbIX. MOXXHO NPOBECTM aHanorunto Tpybol B
Tpybe, HO BHewWwHAA Tpyba, KpoMe TOro, MMEET elle MHOMOKaHasbHY cucteMy. JaHHas
MHOIOKaHa/IbHOCTb UCNOJb3YEeTCA AN A03MPOBaHMSA BbIX04a BPEMEHHOMO noToka nmbo
OrpaHuU4YeHMeM ero nyTem nepekpbiBaHNS HEKOTOPbIX KaHanoB, IMb60 pacliMpeHmem nyTem



OTKpPbIBAHUS HEKOTOPbIX KaHanoB. OgHaKo AN BXoaa ycnoBus apyrue, O6YCJ'IaBJ'IVIBa}OLLI,VIECFI
BPEMEHHbLIM AAPOM.

6.3. CTpyKTypa rajlakTm4yeckoro BpeMeHHoro a4apa.

PaccMOTpuUM TE3UCHO CTPYKTYpPY BPEMEHHOIO A4pa ranakTukn. CTpyKTypa TakuX BpeMeHHbIX
a4ep MOXHO pa3fenuTb Ha PyHKUMOHAaNbHble hparMeHTbl:
1. MHdopMaumnoHHbIM 6aHK, nmetowmii B cebe MHpopMauunio 0 3aA4aHHOCTU KaK CTPYKTYPHOro, Tak
N YCIOBHO MHMOPMaLUMOHHOINO NOCTYNaTeNAbHOro pa3BuTUS LMBUIN3ALUNA, CUCTEM BHYTPH,
HanpuMmep, 3TOM ranakTuku. T.e. 34eCb NPUCYTCTBYIOT Kak 6aHK 3aJaHHOCTWN pa3BUTUSA, TaK U
6aHK, oTpaxatowmii B 06Wwmx yepTtax Nnpoueccobl, COOTBETCTBYOWME UM HE COOTBETCTBYIOLWMNE
AAHHOM 3a4aHHOCTW. PaBHO, B TaKOW CTPYKTYype, Kak BO BPEMEHHOM siApe, TaK U BHYTpu 6aHKOB,
TOYHee He BHYTpU, a BMecTe ¢ 6aHKaMu, HO He CMeLWmnBasiCb, HAXOAATCA NMOACTPYKTYpbl,
oTobpaxatome Te e camble NMPouUecchbl Kak ANsi KOHKPETHOro KaXAoro oTAe/IbHO B3STOrO
pasyma, Tak U NOACTPYKTYpP HE UMELWMX pa3yMa, KaK npasBusio 3Be34H0ro tuna (MMerTcs BBUAY
3Be34Hble CUCTEMbI, HE UMelLwmMe pa3yMa). Bo MHOrmx 3Be3aax, 3a peaKuMM UCK/IIYEeHMeM, BCe
)Ke CYLLEeCTBYIT AOCTAaTOYHO MOLUHbIE pa3yMbl, CyllecTByowme B niasme. CTpyktypamm 6e3
pasyMa MoryT 6bITb CTPYKTYpbl, B KOTOPbIX CyLLEeCTBOBasa KOrga-To pa3yMm, HO 3aKOH4YM CBOe
pa3sutue, nbo nepewen B Apyryo Gopmy, NmMbo 4To-To ewe. DTO TakxXe MOryT 6bITb CTPYKTYpblI,
B KOTOpbIX B 6yaylweM npegnonaraeTcsa pa3Bmutue Kakoro-mbo pasyma, a Takxke MoryT 6biTb
CTPYKTYPpbl, UMetoLWMe Lenblo nogaepxaHue onpeaeneHHoro 6anaHca, pasHosecus. [1ns Bcex Tex
6aHKOB, O KOTOPbIX WA peyb, XapakTepHa KAeTOYHO-A4eeyHas CTPYKTypa XpaHeHuUs
MHdopMaunm, Kak n mexay 6aHkamm BHYTpU BpEMEHHOro s4pa, XapaktepeH MeMbpaHHoO-
TOHHeNbHbIN 06MeH nHdopmaumen. B npoueccax obMeHa BHYTpu Mexay 6aHKamu 3Ton
MHdOpMaLMEN He CTONBbKO MPUCYTCTBYET NPUHUKM NOCNea0BaTeNnbHOCTU, NTM60 NapannesbHOCTW.
Ckopee nmeeTcs nNpmMHUMN 0606LWLEeHHOCTU AaHHbIX.
2. NoCcTpoeHns BpeMeHHOro sapa XxapakTepHbl HaJIMYMEM KOHTPOJSIbHO-MPOMYCKHOro cneasuiero
annapaTta, nMmeruwero GyHKUUN, KaK C/iexeHnsa 3a NoCcTynamLwmm NOTOKOM, TaK U C/IeXeHus 3a
NCXOAALLMM NOTOKOM NEePBO3/IEMEHTOB.

[Onsa aToro annapaTta XxapakTepHbl PYHKLUN:
e CnexeHunsa 3a noctynamowmmm Temnopamm, nnbo 61okamm TemMnopos.
e KOHTpoOSA.
e B MOMEHTbI, XapaKTepHble AN pa3BUTUSA AAHHOW CTPYKTYpPbl B HOPMasibHOM peXxume,
peann3yTca MYHKLUUM TONbKO HabnwaeHns nnm cnexenuns. B cnyyae 3aHeceHus Kakmx nnbo
KOppeKkTuB, NM60 M3MEHEHWNI, BK/TIOYAKTCS KOHTPObHblE PyHKUMK. HanpuMmep, Koraa Ha Bbixoae
Heob6xoaMMO nony4vyeHmne ganbHenwee Kakoro-To 6/10ka NepBo3/eMEHTOB C KOppeKkumen,
CUMHaNoB, NOAYYEHHbIX OT HMXeNexalmnx CTpyKTyp, To AaHHas nHdopmauunsa aybnvpyercsa Ha
nepBO3/IeMEHTbI U B JafibHelLweM Npu NocTynaeHnmn BO BCENEHCKOoe A4p0o 3Ta nHdopMaums
yunTbiBaeTcs. [lanee, KOppekTupyrowmn 6,10k oTNpaBnsaeTcs Ha BbIXoAe U3 BCENeHCKOro sapa u,
Npv NOCTYNJEHUN B raflakTMyeckoe BpeMeHHoe s4p0, NPOUCXOANT KOPPEeKLUMS 3TOro BPeMEHHOro
610Ka € TeM, YTO AO/IKHO 6bIN0 NOCTYNUTL. T.e. ecnu nokasartenen NMbo Konn4ecTBeHHbIX, NMbo
KayeCTBEHHbIX MocTynmeLero 6710Kka He 4OCTAaTOYHO AJ19 BbINOJHEHUS KOPPENMPYOLWMX
dYHKUMIN, NPpONCXOANT NNBO A0ONOSHUTENbHAsS OTNpaBka MHMOPMaLMK ONATb XXe HaHeCEHUEM
MHpOpMaUKnn 0 HegocTaTke Ha Temnopsbl, NIM60 MHDOopMauuna cumtoiBaeTca Obnakamu. B cnyyae
HeAONyCTUMOCTM BpeMEeHHOM 3a4epXKn npuxoaa 6noka ectectBeHHbIM nyteM, Obnaka yxe
HenocpeaCTBEHHO NMPUHMUMALOT peLleHne O LenecoobpasHoCcT BMelwaTenbcTBa. MoCTOSAHHbIN
KOHTpPO/b 3@ AaHHbIMWU NpoLEeCcCaMn ABASIETCS UX HEMOCPEACTBEHHOM 3adaden, dyHKkunen. Ecnm



KoppekTupyowme 610K yA0BNETBOPEHbI MCXOA0OM KOPPEKLMN, OHM NpeKpaLLatoT CBOU PyHKUNMK
KOHTPOISi U KOHTPO/bHO-CReaawmn 6510k nepexoanT B CBOE 06bIYHOE COCTOSIHUE CeXeHUs.

NHdopmauns o6 aTom B ntoboM cnyyae pukcnpyertcs B MHPopMaumMoHHOM 6aHKe BpeMEHHOro
aapa.

KoHTponbHO-cnegswmnmn 6710k BO BpeMeHHOM sape obnagaet GyHKUNMSAMU YCTAHOBNEHUS
aoctaTtka, nmbo He gocrtaTtka U GyHKUMSMUM oTnpaBku nHopmaumu. OH pacnonaraeTt u
Heo6Xx0aMMbIM KONMYECTBOM TeMnopoB A1l BHECEHUS KOppeKumn. TeopeTuyeckn BO3MOXHA
CUTyaumns HernocpeaCTBEHHOro BHECEHUS KOppPEKLUMM CaMUM 94POM Ha MHPOPMaLMOHHO-
HenTpasibHble TeMnopbl, BXOAALWMNE B CUCTEMY, HO NPaKTUYeCKN, Kak NpaBuio, Koppekunm
HenocpeACTBEHHO CO CTOPOHLI siapa He TpebyeTcs. B Tom cnydae, ecnu nocrtynan 610K, KOTOpPOro
He A0CTaTO4YHO AN YCTPaHeHUs NpUYnH, NpmBealwnX K HeobXoANMOCTM 3TON KOppeKkunmn, ecnm
BCneAa 3a 3TuM 6/10KOM MayT NepBoO3N1eMeHTbl MHPOPMALMOHHO HEHACbIWEHHbIE, NYCTblEe, TO B
3TOM Cny4yae MoXeT 6bITb BK/IHOYEH MOMEHT, AOMOHSAOWMA K NakeTy HeobxoamMmoe KONM4ecTBo
nepBO3/IEMEHTOB. DTO AOMNOSIHEHNE ByAeT HOCUTb KOIMYECTBEHHbIN XapaKTep, NULb
NnpuBsiI3aHHbIMA K naywemy nakety. Ecnm He TpebyeTcs BMewaTenbctBo O6n1akoB (4TO NponcxoanT
B 9KCTPEHHbIX Cny4asx), TO 06bIYHO KOppeKLMa MPONCXOAUT MO CXeMe: cneasie-
KoppeKkTupyrwmnn 610K BblgaeT Ha Temnopax BO BCENEHCKY 0Cb MHGopMaumio 06 OTKIOHEHUSNX,
KOTOpas y4YuTbIBAETCSA MO NpUxoay BO BCENEHCKOe A4po, rae BbipabaTbiBaeTcs aApecHbli nakeT
NN COBOKYMHOCTb NaKeTOB C KOPPEKTUpYoLWen nHpopMaumnen, Nnpuxoasaiien no ocun K agpecarty.
B 06blYHble DYHKUNM CNeXeHUss BXOAUT OTCNEXMBaHME paBHOMEPHOCTM NOCTyNaroLwWero noToka,
OTCNeXMBaHME HaxoxaeHns B oblemM NoToke noToke MHPOPMALUMOHHO HeHacbIWeHHbIX TeMnopos
Kakoro-nmb6o HacbIWeHHOro nHpopMaLumMoHHO. B HopMe aToro 6bITb He A0XKHO. ECcin noctynaer
MHPOPMALMOHHO— HacbIWeHHbIM TeMnop (4TO AOCTAaTOYHO peaKoe siBIeHMe) UM ux rpynna, c
BPEMEHHOro siapa noctynaeT curHan, obHynswLwWun JaHHY nHpopMaumio. OTO KacaeTcs
CUTyauumn, Koraa no Kakom-To NpuymMHe npeanonoXmnTb BO3MOXHOCTb «OTKOIa» 4YacTtn TemMnopos
MH(OPMALMOHHOIO NakeTa, NpeAHa3HAYEHHOro A/19 BHeAPEHUS B APYTrY0 CTPYKTypy. O6HyneHune
NpoOn3BOAUTCS HanpaB/eHHbIM BO34ENCTBMEM U3 S4pa SHEPreTUYECcKoro yya, nydka,
npeobpasyroLiero MHdopmaumto B HyNb-MHDOPMATUBHYIO 3HEpPrmio. JJaHHas dYHKLUMSA OTHOCUTCS
K 94paM KakK 06beKTOB C MaKCMManbHO OXMAAEMbIM MHPOPMALMOHHBLIM BbIXOA0OM, TaK U C Masion
MHPOPMALIMOHHOM OTAaYeN.

3. HapyxHas kancyna, obonoyka, okpy>xeHne BpeMeHHoro sgpa. OHa COCTOUT U3 YUCTO
BPEMEHHOW SHEPrnumn, YTo AenaeT BpeMeHHble 94pa HeAOCTYMNHbIMU ANS AeCTPYKTUBHOMO
BMelwaTenbcTBa. [NoaobHoe BMelwaTeNnbCTBO AECTPYKTUBHbIX, Nnbo ntobbix apyrnx Cun, ntoboro
pasyMa He AOoMNyCKaeTcs B AeSATeNIbHOCTU BpeEMEHHOro saapa. BHewHssa yactb 0607104k cocTomT
6onblen 4YacTbo U3 BPEMEHHbIX BUAOB SHEPTUN.

4. lanee pacnosioXxeHa Npocnonka n3 BCcex BUAOB SHEPrumn, XxapakTepHbiX ANS pa3yMoOB U APYrnx
CTPYKTYP, HaXo4sWwmXcst Kak 6bl B NoABeAOMCTBE AaHHOro saapa. B To xe BpeMs, OTHOCUTENbHO
MaTepMasibHOCTN YeNoBEe4YeCKOro BOCNPUSATUSA, TaKOMW CTPYKTYpPbl He CywlecTByeT, T.e. ANs
yenoBeka ob6HapyXuTb ee Ha 4aHHOM YPOBHE pa3BUTUSA He peasnbHO. [laHHOE BpeMeHHOoe s4po
HaxoAuTCs OAHOBPEMEHHO MPaKTUYECKN BO BCEX MEPHOCTSAX, U3MEPEHUAX, XapaKTEePHbIX AN
OAHHbIX MOACTPYKTYP.

5. Bxoasawas B 94po CTPYKTypa, CBA3aHHas C nepewemnkom,

6. Bxoasawas B 94po CTPYyKTypa, CBA3aHHas C BpeMeHHOW Y/INTKOMN.

O6e nocnegHUX CTPYKTYpPbl HE NpeTeprneBarT HUKAKNX U3MEHEHUN N CYLLECTBYIOT B TOM BUAE,
B KOTOPOM 6blIn CO3A4aHbl M3HAYaNbHO.

KoppekTHee 6yaeT nNpoAo/IXXUTb pacCMOTPEHNE BPEMEHHbIX CTPYKTYpP CHadana Bce, 4YTo
OTHOCUTCS K ranakTUYeCKUM CTPYKTYpaM C MaKCMManbHO OXuaaemMmbiM MHHOPMALUNOHHBbIM
BbIXOAOM C NMepexoAoM Ha HuxXenexawme CTpyKTYypbl U TONIbKO 3a TEM MepenTn K CTPYKTypam C
MasbiM NHHOPMALMOHHBLIM BbIXOZLOM.

Ona Taknx ranakTuK BO3MOXHO AeNeHne Ha 2 Tuna:



1. CTblKOBKa C BCEIEHCKMMW OCAMU OAHOWM rasniakTUUYECKOM CUCTEMbI, HanpMMep Halla ranakTuka.
2. CoeanHeHune aByx, Tpex n 6onee (nocnegHee 6biBaeT o4eHb peako) AByMs cnocobamu:

2.1. Yepe3 ogHO BpeMeHHOe s4p0, KOoraa nepeweek OT BCeIEHCKON 0CU BXoauTe S4po C
NMPOTUBOMNO/I0XHOM CTOPOHbI iApa, TOYHEee, CO CTOPOHbI OTCEKAEMOMN BOOOpaaeMom NMA0CKOCTbIO
HOpPManbHOM K NepeLlenkKy, BbiXoabl Ha 2,3,4 ranakTuku.

2.2. Yepes o4NH nepelleek.

2.2.1. Koraa nepelueek, oTxoas OT BCENIEHCKOW OCK aanee, NpoCcTo pa3aBavBaeTcs Ha ABa (He
6onee) nepelwenka n ganee 4yepes gapa Ha rafakTMyeckme YianTKu.

2.2.2. Korpga nepelieek MMeeT pa3BeTBIeHe B BuAe nepneHanKyIapHO OTXOAAWMX B CTOPOHbI
nepewenkoB N aanee Ha sapa. o PasHoobpa3ne BapmMaHTOB «NOAK/IIOYEHNIN» BpeMEHHbIX
CTPYKTYP K BCENEHCKNUM 0CAM 06bsACHSAETCA co34aHMEM Pa3HOPOAHbIX CUCTEM C LieNblo
3KCNnepuMeHTa No oTbopy onTUManbHbIX BApnaHTOB. [1pn 3TOM ONTUManbHbLIM NMpPU3HAETCS
BapuaHT (1). Bo (2) npuHuUMn «cmamckmx 6nmM3HeyoB» npeanonaraeT paBHOe pa3BuUTUE BCEX, HO
noaobHbIX NpeueaeHToB euwe He 6bi10, NOCKOAbKY MAET pa3BMTME OAHUX 3a@ CYET APYruX.

ONns ynuToK C NpUCyTCTBMEM pa3yMa XapakTepHo 6onee nnoTHoe, MowHoe hopMMpoBaHMe
Hapy>XHOr0 NOKpPOBa 3TOMN yNUTKK (YIUTOK), MO CpaBHEHUIO C ynuTkaMmn 6e3 NnpucyTCcTBmsa pasyma,
raoe Bce MeHee NoTHO, 6onee paspsiKeHo.

6.4 CTpyKTypa nepexoaHoro KoppekTUpyoLwero yCTponcTea.

FanakTuyeckne CUCTEMbI C NPUCYTCTBMEM pa3yMa obsasaTtenbHo uMmetroT NMEPEXOAHOE
KOPPEKTUPYIOLLEE 3BEHO. PaHee Mbl Ha3biBann ero 3anyCckHbiM yCTPOMCTBOM, paccMaTpmuBas
Y3KO NNWb AAHHYIO (PYHKUMUIO.

Ona nepexogHOro KOppPeKTUpYHoLWero 38eHa OCHOBHbIM OT/IMYAKOLWMM KayeCTBOM CNYXUT
HanMume KoAOoB, CNyXXalMX AN OpUeHTaunm Npu nepeaBmxeHnsax Kaknx-nnmbo aHepreTunyeckmnx
CTPYKTYP, OTHOCSILLMXCH K pa3yMHbIM dopMaM XN3HU. Noao0bHbIX KOAOB MOXET 6bITb OT 6
(MeHblLe He n3BeCTHO npeueaeHTa), Ao 100 n 6onee. Konnyecrtso 3aBUCUT OT CTPYKTYP,
npoxoasawmx yepes nofobHble GOpMUPOBaHUSA, NONb3YOWMXCA UMK, 1o BCceoblemy
cornalweHuto, CTpykTypa uam nHAnMBMAYyyMm, npoxoaswme yepes nogobHole hopMmpoBaHmns 1
obpaTuBLLINE BHMMAHWE, YTO B 3aNyCKHOM YCTPONCTBE He XBaTaeT onpeaeneHHbIX KOA40B
(koopaAnHaT) Ha TOYHOE NepeMeLleHne B KaKy-11mbo Apyryro CTPYKTYpPY, AO/DKHbI OCTaBUTb 3TOT
KOA4 M OO/MKHbl OCTaBUTb CBOM OMO3HaBaTesIbHbIM Kak pa3dyMa Ko4 C KOOpAMHATHOW NPUBS3KOMN.
NMocnepgHee nMeeT ocobeHHoe 3HaYeHne ANsa nepeMeLlleHns MHAUBNAYYMOB N PU3NYECKNX
06beKTOB C MHAMBUAYYMaMU B NMPOCTPAHCTBE Yepes3 BPEMEHHbIE CTPYKTYPbI.

C onpeaeneHHOM HaTSAXKOM MOXHO CKa3aTb, YTO Yepes A4PbILLKO 3anyCKHOro yCTpomncTea
OCYLLECTBNAETCS 3aBsA3Ka C MAKCMManbHOro BUTKa Ha BpeMeHHoe sAp0. HaTsxka 34ecb NoToMy,
YTO 3arnyCKHOe YCTPOMCTBO - UCKYCCTBEHHOe hopMupoBaHmne, AobaBneHHoe BO BPpEMEHHbIE
CTPYKTYPbl NO3Xe, Toraa Kak y/JnTka C BpeMeHHbIM S4pOM CyLLecTBOBasa U3HavasnibHO.

MepHOMPOCTPaHCTBEHHbIE XapaKTEPUCTMKKN aapa U sApbillKa COBMaaatoT, XOTs 3TO HeNb34
cYnTaTb O4HOW MPOCTPAHCTBEHHOM CTPYKTYpPOW.

Bokpyr CTpyKTypbl sApblllKa CyLWeCcTBYET onpeaeneHHas aHeproobonoyka, Hocswas
NPOCTPaHCTBEHHO3HEPreTUYEeCKne XxapakKTepUCTUKN BCEX HMXKeNexawmx noaCTPyKTyp.

MNepexoaHoe KOppeKTupytowee 3BeHO - MPOCTPaHCTBEHHOIHEpPreTuyeckas CTpyKTypa,
nMeroulee popMy, HaNnOMMHAKLWY WKUPOKY napabony. NpocTpaHCTBEHHOE BblpaXXeHne AaHHOM
CTPYKTYPbl XapaKTepu3yeTcsl TEM, YTO OHO MOXET pa3/iM4yaTbCA U HAXOAUTCSA NMPaKTUYECKU BO
BCEX MEPHOCTAX, CBOMCTBEHHbIX AJ/19 KOHKPETHOM cpeAbl, ANS KOHKPETHOro Mecra, K KOTOpoMy
OTHOCUTCS cucTeMa BoobLlle. KacaTenbHO aHepreTM4Yeckux napamMeTpoB, JaHHasa CTPYKTypa
COCTOMUT N3 dHEpPreTUnYecKnx cybCcTtaHumMn, CBOMCTBEHHbIX nogasnsaowemy 601blWNHCTBY pa3yMoB,



CYLLECTBYIOLIMX €C/IM He BO BCeN BceneHHOM OTHOCUTENbHO 3amyCKHbIX YCTPOWCTB, TO MO
KpalHeN Mepe B 3HAUYMUTENbHOM ee 4YacTu. JHepreTmka AaHHOM CcybCcTaHUMM He Ha CTOJIbKO SIBHO
Bblpa)keHa, 4YTobbl 0TobpaxaTb POpPMY, BblpaXXeHHY NMPOCTPAHCTBEHHO, HO OHa Kak Obl
B3aMMOMpPOHUKAET B 3Ty POPMY BO BCEX U3MEPEHUAX U 06TEKaeT ee, pacnpoCTpPaHAasaCh Aanee rno
pactpyby obpa3oBaHHOMY AaHHOW napabosnion.

QOYHKUMN AAHHOW CTPYKTYPHbI:
e CNyXuWT MasikOM Ha KOTOpPbIM MOryT OpMeHTUpoBaTbCs IM6O aMmUccapbl pasymoB, 6o
dusmnyeckme 0b6beKkTbl, KOTOpPblIe MOryT NyTeLwwecTBOBaTb C MCNOb30BaHNEM NOAOOHbIX CTPYKTYP.
- Konnantunyeckoe cxatue nepemMeLllarLlnxcs sHepreTM4ecknx CTpykTyp.
e Konnantmyeckoe cxaTme npomcxoamT TONIbKO CO 3HaHMeM 0COHBeHHOCTeN CXMMaeMown
SHepreTnYeckonm CTpyKTypbl. HanpuMep, aHepreTuyeckas CTpyKTypa pasyMa, BO3MOXHO
SHepreTnyYecKkmMim ABOMHUK YesoBeKa, CKMMAETCA A0 HUYTOXHO Manoro COCTOSSHUS CTPYKTYPHO, He
MeHSA Npu 3TOM QYHKUMOHANbHOCTU. DTO NMO3BOASET MCNOJb30BaThb elwe 60blmne CKOpoCTU
nepeMeLleHns No BpeMeHHbIM CTpyKTypam Boobuie. MNpu 3TOM, ecnm nMeeT Mecto TOYHOCTb
3a1aHHOCTM KOHEYHOro NyHKTa Ha3Ha4yeHus, To AaHHasa PpyHKuMsa obecnedymBaeT abCoONOTHYO
TOYHOCTb NONaAaHus, NPaKTU4YecKn B N6y TOUKY A0 COCTOSAHUSA MONEKYNbl, @ Npu
onpeneneHHblIX 3HaHMAX U HaBblKax ele 1 B N1to60o MOMEHT BpEMEHMU - HacToslee, NpoLuoe,
Gyaywee
e [Ipn ABMXEHUN U3 3aNYCKHOro YCTPOMCTBA MOXET CyLeCcTBOBaTb ABa crocoba ABUXKEHUS:
e MrHoBeHHOe nocsiegoBaTesIbHOE NPOX0XAEeHNE BCEX BPEMEHHbIX CTPYKTYpP OT OAHOW TOYKM A0
BTOpPOW.
e HeckosibKo napagoKkcanbHbli cnocob ABMXKEHUS NO NPSMOM OT OAHOM TOYKM NPOCTpPaAHCTBA U3
3Y B ApYyryto, MMHYS BpeMeHHble CTPYKTYpbl U gpyroe 3Y.

[aHHOMY nocpeaHnKy He MPpUXoAnI0Ch NepeMeLlaTbCst TakmuMm 06pa3oM, HO TeopeTUYeCcKn
BO3MOXHO, HO 06 3TOM no3xe. C TOYKM 3peHns ryMaHOMAHbIX pa3yMoB, TOYHee pa3yMoB
UMeLWMX MaTepuanbHOe BblpaXXeHne, Takoe ABuxeHue - abcontoTHbIn Mapagokc. MonyyvaeTcs
4YTO-TO BpOAEe ABUXEHUS BHE BPEMEHU, BHE MAaTepun, BHE NPOCTpaHCTBA. Mexay ABYMS TOYKaMu
NPOCTpaHCTBA Kakbbl BCe CXXMMAETCA UM UcHe3aeT U OHU yxe BMecTe. VIHKKM TaknuM obpas3om
CTaBWUJIN CBOK «ropupoBaHHYO Tpyby». ITO HE MMeeT HUKaKOro OTHOLWLEHMS K Ccrnocoby
OBWXEHUS AeCTPYKTUBHbIX CMA Yepe3 NPOCTPaHCTBO, KakK Yepe3 CAoeHbIn MNupor.

MNMonbiTKa NpuBSA3aTb NPOCTPAHCTBEHHOE BbipaXkeHne napabosibl K HaWeMy 3-X MepHoOMy
NPOCTpaHCTBY OyAeT BbIrMaAeTb HECKO/IbKO NapafoKkcanbHO. PacnonoxeHune ero pusnyeckm
MO>HO CBS13aTb C MECTOM, HaXOASWMMCS B paliOHe ranakTuyeckmnx LeHTpoB. B Toxe Bpems, ecnu
CYMTATb OTHOCUTENbHO BPEMEHHOI0 sapa YAIUTKKU, 3TO naeasnbHO NpsMas IMHUSA HAaCKBO3b Yepe3
AAPO M 94PbIWKO, MOYTU naeasnbHO Aenswas nonosiaM WMPOKYH YacTb YINTKKN (He BO BCeX
yAuTKax).

ECAn MbICAWUTb OTHOCUTENbHO Hallero TpexXMepHoOro BOCAPUATUS MPOCTPAHCTBA, TO CaMo S4p0
MOXHO TakXe NpuBs3aTb K NPOCTPAHCTBEHHOMY LIEHTPY ranakTuku. YTobbl Hay4nTbCs 3TO
BOCMNPUHMMATb, HEO6X0ANMO OCBOUTL onpeaeneHHbI Habop 3HaHMIM, Kacalowmxcs
MaTeEMaTUYECKNX, FreOMeTpUYecKnx, MUsnyecknx, n psaga Apyrmx OCHOB MUPO34aHMS.
MNapabonunyeckas CTpyKTypa B CBOEM COCTaBe MMEET KaK KOAbl BPEMEHHbIX CUCTEM,
noapasyMeBaloLWmMx CyLeCcTBOBaHME pa3yMoB, TaK U onpeaeneHHblie Koabl (3HepreTmyeckue m
apyrme) cammx pasymoB (He Ka)xaoro nHameuayyma, a o6obuieHHble, no3sonstowme
OCYLLEeCTBAATb MEXaHM3M KOJIJTaNTUYECKOro CxXaTus ABOMHMKa 6e3 nocneacTremMmn ans
nocnegHero). NaeHTndukaumns nepemMewiaemMomn CTpyKTypbl NMpoMCXoauT aBToMaTnyeckun. Kpome
TOro, MHopMaLms, KOTOPY SHEProCTPYKTYpa - «roCTb» 06s3aHa OCTaBnsATb Kak CBOM
NAeHTUMUKALUMOHHBIA KOA B SA4pbILLKe, nepexoanT 3aTtemM B napabony.



Mocne napabonbl B NepeMeLleHn No BPEMEHHbIM CTPYKTYpaM MakcMManbHasi CKOPOCTb
nepeMeLleHns 4OCTMraeTcsl 3a CYeT:
e MaKcKMManbHOro CXXaTus, YTO NO3BOJISET UATU NO BPEMEHHbLIM CTPYKTYpaM C MUHUMasbHbIM
COMPOTUBIIEHMEM U MOTEPSAMU, KaK MO XoAY ABUXKEHUS BPEMEHW, TaK U NMPOTUB HEro.
= Ta CTpyKTypa, B KOTOpYt NpeobpasyeTcsi SHEProCTpyKTypa pa3yMa, npuobpeTaeT CBOMCTBO
naeanbHON roMoNorn3aumm C BPEMEHHbIMU SHEPTUAMN, C 06LLEBPEMEHHBIMU CTPYKTYpPaMM.

C 0O4HOW CTOPOHbI 3TO UCKIKOYAET BO3MOXHOCTb BHECEHMS KaKunX NMM60 BO3MYLLEHUN B
NpoLeccbl BPEMEeHHbIX CTPYKTYpP, C APYrOM — MO3BOJIAET OCYLLUECTB/ISATb MaKCMManbHO 6bICTpble
nepemMelleHns 6e3 ocobbix aHepreTnyeckmx 3atpart. lNepemeweHne 06bI4YHbIM COCOH6OM Ha
HECKOJ/IbKO MOpsSiAKOB MeaneHHee n Tpebyet HeconsmepuMo 6onblue 3Hepro3aTpar.

CamocTtoaTenbHo (6e3 napabonbl) Takoe CxXaTue aHepreTUYecKon CTPYyKTypbl pa3yMa
NpoOM3BECTM HE peanibHO, NOCKOJbKY noTpebytoTcsa 6onblune 3aTpaTbl SHEPrUK, HaANpUMep ANns
yenloBeYecKoro ABOMHMKA 3KBUBANEHTHbIE NMOSIHOM 3Heprun npmmepHo 80 MHAMBNAYYMOB.

Ha cxeMe ynutku napabona ycnosHo MoxeT 6biTb OTpaXkeHa B BMAeE 3HepreTnyeckoro obnaka,
OKYTbIBalOLLEro BCHO CKPYYMBAIOLWYOCS Cnpanb BMeCcTe C SApbIlWKOM. OyHKUMSA CaMOi
CKpYy4YMBaKLLENCs cnmpanu TONIbKO pa3roH, cxaTtue.

[anee npoao/mKMM pacCMOTpeHMe rasniakTudeckmux 06bekToB Ha NpuMepe Halwen ranakTuku.
HeT SBHO BblpaXXeHHbIX OTNMYUTENbHbLIX 0COBEHHOCTEN Yy pa3HbiX ranakTmk. Obwas CcTpykTypa
COOTBETCTBYET AaHHON. EAMHCTBEHHOE OTInYMe MOXeT HabnaaTbCsa B NsaHe NAOTHOCTU U
NepPUOANYHOCTN NPOXOXAEHUS MHPOPMALMOHHO 3arpy>XXeHHbIX TeMMOPOB U (Mn) B NOCNAHHbIX
naketax TeMnopoB. OcTasnibHas Xe CTPYKTypa HEUN3MEHHAas, Yero Hesb3s CKa3aTb O 3BE34HbIX
CTPYKTYpax, BXOASALWMNX B ranaktnyeckme opMmpoBaHmsl.

6.5.CTpyKTypa 3B€34HON BpeMeHHOon cuctembl ConHua.

3Be34HbIX CUCTEM, HE UMELWNX pa3yMHbIX popMauuni 6onblle, YeM NMELWNX Kakne-nnbo
pa3yMbl B COOTHOWeEHMM o0koNo 60% Kk 40%. [JaHHas nponopumnsa COOTBEeTCTBYeT
obuieBcenieHCKOMY pacnpeneneHuto U He n3MeHseTCs KapAuHaabHO B npouecce pa3BuTus
BceneHHon. MNMpu 3TOM, BpeMeHHas CTPYKTypa y 3Be3HbIX cnMcteMm 6e3 paszymMa CpaBHUTENbHO C
pa3yMHbIMKn 6onee npocra.

Mexay 3Be34HbIMM CUCTEMAMU, U Aaxe rasakTUYeCKMMU, KakK Harnpumep y cogpyxecrtsa 1-ro
CK, cyLliecTBYIOT A0ONOSIHUTENbHbIE MH(OPMALMOHHbIE 3aBSI3KMU, B TOM YNCNE U Yepe3 BPEMEHHbIe
CTPYKTYPbl. 9TO MOXHO Ha3BaTb MCKYCTBEHHbLIMWN 3aBA3KaMu, 3aBefeHHble Yepe3 BpeMeHHble
AApa Kak ranakTuyeckume , Tak U He TOIbKO raslakTuyeckue, T.e. odeHb rpybo - nogobue
OOMOSIHUTENbHbIX NEpPeMbIYEK, MCKYCCTBEHHO HaBeAEHHbIX MeXAy SAPaMu BPEMEHHbIX CTPYKTYP,
BK/IIOYAKOLWNX B3aMMoAencTByowme Mmexay coboi pasymbl. OTo bonee saHepreTmyeckume
¢dopMUpoBaHMs, N0 KOTOPbIM BO3MOXEH MH(POPMALMOHHbIN 06MeH, Kak 6e3 yyacTusi BpeMeHHbIX
NepBO3/IEMEHTOB, TaK U C UX YYaCTUEM.,

BpeMeHHOe 94p0 COMTHEYHOW 3BE34HON CUCTEMbl COCTOUT U3 creaywmx GopMmMpoBaHumn,
npeacTaBNeHHbIX NOCNefoBaTelbHO OT Nepudepumn K LeHTpY a4pa:
1. O6onoveyHas HapyxHasa CTpyKTypa, no ¢dopMe HanoMuHalLWwas wap, UMeLwas HapyXHyo
SHEpProcuaoBY NPOCNONKY, PYHKUNOHANBbHO NpeAHa3sHavYeHHYo ANs U30M9UMN BHYTPEHHEN
CTPYKTYpbl OT BHELWHeN cpeabl (M HE TONIbKO U30M5UMKN), No4 KOTOPON HaxoauTcs (CM.2)
2. 3. bonee nnotHoe obpa3oBaHne, cnyxawee MHPOPMALUMOHHbBIM (U HE TONIbKO) U301ATOPOM
N3BHe.
4. 5. Cnon, cnyxawmm NpoBOAHNKOM BHYTPEHHUX CUMHANIOB HapPYXYy.



6. 7. BHYTpeHHSS 4yacTb, BKIOYaLWas KOHTPOSIbHO- cneasawmii 610K, @yHKUNOHANbHO
AHaNOMM4YHbIAN ranakTU4YecKoMy.

8. OcTanbHasa BHYTPEHHSS CTPYKTypa TakXe coAepXUT DYHKUMOHAbHbIE CTPYKTYpbI,
aHanorn4yHble ranakTMyecknM, ornMCaHHbIM paHee, 3a UCKIYeHneM cneaswe-bunbTpytoLwen
CUCTEMbI, PacnosioXXeHHOM Ha BbIXxoAe MHMOPMALMOHHO 3arpy>XXeHHbIX BpeMEHHbIX
nepBO3/IEMEHTOB, KOTOPas 3Ha4YMUTEeSIbHO OT/INYAETCS B raflakTUYeCKMX U 3BE3AHbIX CTPYKTypax. B
ranakTuyecknx ata pyHKUMS BbIMOSHAETCS KOHTPOJIbHO - cneasawmm 610KoM. B 3BE34HbIX Xe -
CYLWEeCTBYIOT AONOSHUTENbHbIE DUBbTPbI, UMEKLLME B CBOEN OCHOBE KOAbl, OTpaxatLwme Koabl
pasyMHbIX (popMauni, ULMBUAIN3ALUMA HAXOAAWMXCS BHYTPU BpeMeHHOro obbekTa.

[JaHHble GUNbTPbl ABAATCA MHPOPMALMOHHO SHEPreTUYEeCKN He 3aBUCSLUMMN U pearnpyroT
Ha MHQOPMaLNIO, OTHOCALLYIOCA KOHKPETHO K TOMY UK MHOMY pa3yMy. [laHHas CTpyKTypa
pacnosioXxeHa nepes BpeMeHHbIM S4pOM Mo Xo4y cnefoBaHUs MHPOPMALMOHHO 3arpyXeHHbIX
NepBO3/1EMEHTOB M OCYLLECTBAAET PYHKLUNIO KOHTPOSSA 3@ LUESIOCTHOCTbIO U 3aBEPLUEHHOCTbIO
NpoOXoAsLNX NHHOPMALMOHHBIX PparMeHTOB, OTHOCALLMXCS K TOMY UKW MHOMY pa3yMy. CurHan c
dunbTpa 0 MHOOPMALMOHHOM «NYCTOTE» INBO «HEMONHOTE» MOCTYyNnaeT Ha KOHTPOJIbHO-
cnepswmii 610K, KOTOpbIM B AasbHENLLEM NMPOM3BOANT CBEPKY BO-MepBbIX, C NHHOPMALMOHHbIM
6710KOM BHYTpM 3BE3HOIM0 BPEMEHHOro a4pa, Konupytouwero 610K 3agaHHOCTM nHdopMaumu,
pPacnosIOXEHHbIM B NIaHETAapHOW CUCTEME, OTHOCSLWENCA HENOCPEeACTBEHHO K @HHOMY pa3syMy.
Ecnu HaxoaaTca HECOOTBETCTBUSA OTHOCUTENLHO 3a4aHHbIX NapamMeTpoB, KOTOpble A0/KHbI 6blnun
6bITb BbIMOJHEHHBIMW, NMPONCXOAUT OAHOMOMEHTHO 3arpocC Ha KOHTPOJIbHO-Cneaawmn 610K,
OTHOCSLWMINCA K KOHKpeTHOW umBunmnsauumn (Lambana ansg Yenoseuecrtsa), rae npoucxoauT
BblbOpKa HeaocTawwen nHdopmMmaunm, no Kaknmm nnbo NnpuUnMHaM He gowealen Uam NCKaxXeHHoM
00 3Be34HOro punabTpa, CpaBHEHME ee 1, B Clly4ae HeCOOTBETCTBMSA 3aZ4aHHbIM B 610ke
3a4aHHOCTM MapaMeTpaM MOXET NocnenoBaTb 3anpoc Ha YUnTenbCKyto cmcteMmy. Ecnm pasymom
AaHHbIN npoben nnbo 0bpbiB B MHMOPMaUNK NMPU3HAETCS KOPPEKTHbIM, T.e. He 06s3aTefibHbIM K
3anoJIHEHUIO, TO HE MPOUCXOAUT HN KaKUX CUFHANOB Ha MCNONTHEHNE, KOppeKkumio 1 T.4. Ecnm xe
AaHHas uHdopMauunsa TpebyeT ob6a3aTenlbHOro A4OMNO/IHEHNS, OHA MOXET 6biTb AONOSIHEHa NMB0 B
NOCNaHHOM OMNepaTUBHO «BAOIOHKY>» OTAeNbHbIM MH(MOPMaLUMOHHbIM dparMeHToM, N1Mbo B
cneayouwem nHpopMmaunmoHHOM 6noke. Kpome Toro, B criydae npusHaHUsa HeAoCTakoLwWwero
MH(OPMaUNOHHOro pparMeHTa A0CTaTOUYHO CEPbEe3HbIM, AaHHAsA CTPYKTYypa MOXET BbINOAHATb
TakxXe PYHKLUMIO 3a4epXMBatoLLYy0 MHDOPMaLUMOHHbIM 610K A0 OKOHYATENbHOrO BbISICHEHUS
NPUYMH HEXBATKN MHMOpMaUnM 1 40 Nnpuxoaa HegocTawwero gparmMeHTa.

B 3TOM cny4ae moxeT 6bITb:
e Jlokanusauuns v 3agepxka BCero HesaBepLlueHHOro nHdhopMaumMoHHoro 610ka
» [lponyck 6n0Ka C AanbHeWLWen nepegaden Hegocratrowero pparMeHTa OTAeIbHOW NOCbIIKOW
nnu co cnepyowmm 6,10KOM, HO MOXET NoCNeaoBaTb CUrHaAN U Ha HAACUCTEMY.

DTO MOXeT CNy4YnUTbCs, KOraa Ha punbTpe CKanmBaeTCcs A0CTaTOYHO 60MblIoe KONMYeCcTBO
He3aBepLeHHON nHdopMaLmKn, YTO MOXET NPUBECTUN K 3aaepxKe MHDOPMaALMOHHbIX 6/10KOB M Ha
raslakTMYeCcKOM M Jaxe Ha BCEeIeHCKOM ypoBHe. MOXHO NpoBeCcTU aHanormw QyHKUMM JaHHOIO
dunbTpyowero 610Kka 38€34HOM0 YPOBHS C MEXAHU3MOM 3a4EPXKWU TEMMOPOB C HE3aBEpPLUEHHOW
WHpOPMaLNM Ha BPEMEHHOM TOpPEe MHAMBUAYYMA N CO CXOXMM MEXAHU3MOM Ha KOHTPOJIbHO-
cnepsuwem 6noke ranakTM4eckoro BpeMeHHoro sapa U BO BCeNleHCKOM MacluTabe.

Bo BpeMeHHbIX aapax ob6a3aTtenbHO npucyTcTBme 610Ka, coaepxallero KoAoBo-aapecHyo
MHPOPMaLNIO, OTHOCSLLYIOCS K pasyMaM Kak BHYTPU 3Be34HOM CUCTEMbl U BCEW rasnakTuUKu, Tak 1
HaxoA4saWwuMcs B MHGOOPMALMOHHOM B3aMMOAENCTBUMN C HUMU BHE raslakTUKU. Takxe BCe pa3yMbl,
npoxoasuwme rno 4aHHON BpeMeHHOW CTPYKType U, TeM bonee, BCTynasLlmMe B KOHTAKT C
BHYTpUrasnakTM4eCKUMn, AOKHbI OCTaBUTb CBOWU AaHHble. Hanbonee sHeproHacbIWeHHbIMA
ABNAOTCA KOAbl TEX pa3yMOB, CyLLECTBOBaHME KOTOPbIX CU/IbHO 3aBA3aHO Ha BpPeMEHHble



cucTeMbl, TM60 pasyMoB NI0AOTBOPHO UCMOMb3YOWMX BPpEMEHHbIE CUCTEMbI, HaNpuMep ans
nepemelleHnin. 1eCTpyKTUBHbIE pa3yMbl TakXe NponucaHbl B kogoaapecHoM 61oke (ecnm
NHdopMauns He 6bina YMbILWIEHHO CKPbITA, YTO CTAaBUT TaKOW pa3yM MEPCOHOM «HOH rpaTa»).

6.6. CTpyKTypa niaHeTapHOW BPEMEHHOW CUCTEMbI 3EMIN.

3eMHas naaHeTapHas BpeMeHHas cucTeMa SBAsSeTcs 4OCTAaTOYHO YHMKANbHOW, HauYMHas C
601bLLIOro KoANMYecTsa npeablayLmnx pac, X MHPOPMaLNOHHbIX 6AHKOB pacnoA0XeHHbIX BOKPYT
nepelwwenka rnepes BpeMeHHbIM S4poM. [laHHble 6aHKM He ABASAKTCSA aKTUBHbIMU U MHDOpMaumns
MOXeT 6bITb NoMyyYeHa TONbKO MO OTAE/bHbIM 3anpocaM. Hanmune Takoro Konmyecrtsea
MHPOPMaLMOHHbIX 6aHKOB NpeanonaraeT n 4OCTaTOYHO CBOeObpa3Hy CTPYKTYpy Camoro
nepelwenka, B OT/IMUUM OT TeX MNJIAHET, rae CylecTsoBana Nuvwb o4Ha paca (Kak, Hanpumep, y
NHKoB). MNMpn paccMOTpeHUN NepeLllenka CHapyXu BHYTPb, CHavasna pacnosioxeHa C O4HOM
CTOPOHbI M30NAUMOHHAsA, C APYrOM CTOPOHbI - HAaCTpoeyHas 3Heproobosioyka, cocroawas 13
BPEMEHHO-NPOCTPAHCTBEHHbIX COCTaBNAOWMX (KayeCTBEHHble SHeprococTaBnsowme,
XapaKTepHble AN NPUCYTCTBUS KaK BO BPEMEHHbIX, Tak U B NPOCTPaHCTBEHHbIX BUbpauunsax). C
OAHOW CTOPOHbI 3TO obecneuynBaeT U30AUUID Nepelenka oT nonagaHmsa nHpopMmaumm co
CTOPOHbI, 3HEPrOMH(OPMaLMOHHbIX NPOCTPENOB U3BHE M CO CTOPOHbI 6aHKOB, T.e. obecneynBaeT
He cMewmnBaHue nHdopmaumun. C opyrom CTOPOHbI, CIYXUT ANs afanTUpoOBaHMUSA SHEPreTUKN npu
nepexoae C nepewerka Ha 6aHK.

[anee pacnosioxeHa ceTyaTas CTPyKTypa, OTHOCSLANACH YXKe K BPDEMEHHOW CUCTEME,
ABNSAIOLWANACA TaK Xe A0CTaTOYHO cBoeobpasHon. Ee n3onsaunoHHoe CBOMCTBO U npeaHasHadeHune
aHanorun4dHo npeabiaywemy. CTpykTypa ropasgo 6onee nnotHas u o4HOPOAHAA MO 3HEPreTuKke u
ABNSETCS MPOMU3BOAHOM OT BPEMEHHOW SHEPrUKN, XapaKTEPHOM AN BHELWHUX 0bonoyek
BpPEeMeEHHbIX 0cen, HO 6bonee ynnoTHeHHOM, orpybneHHon. Ee MOXHO rpy6o CpaBHUTbL C OYEHb
MeNKOW MeTan/Inyeckon ceTbto. [laHHaa CTpyKTypa SABNSETCS NPOC/IONKON, UCKYCCTBEHHO
3aBefleHHOW nocne psaaa akuum AeCTPYKTUBHbLIX CUS1 HaMpaB/ieHHbIX Ha NOAKAIOYEHUE K
nepewemnky (cmtyaumsa ¢ ®asToHOM). DTa NPOC/OMKa ABASETCAS HEBUANMON, HEBOCNPUHUMAEMOWN
ONS AeCTPYKTUMBHBIX CUN 1 CAYXUT ANS U30M59UMN NepeLluenka oT ux HabngeHna n Bo3gencremns.
[aHHasg CTpyKTypa TakxXe YHWKasibHa N CBOMCTBEHHA MMEHHO 3EMHOW NIaHETapHOW ynuTKe.

B octanbHOM nepelueek CTpyKTypHO 6onee HNYeEM He OTInYaeTcs OT 3BE3AHOIO.

OTAenbHO CTOUT paccMOTpeTb ONpeAeneHHY CTPYKTYpY, HanoMmHawwyto no dopme
NnecoyHble Yacbl, KOTOpas CAYXWUT A1 9KCTPEHHOro BTArMBaHUS, 3a4eNCTBOBaHMS
AOMONHUTENBbHbIX NEPBO3/IEMEHTOB U BPEMEHHOM 3HEPrnM, Ha MaHep nbinecoca. B ctauMoHapHOM
peXuMme 3TO NMecoYHble Yacbl, pacnosioXeHHble Ha BXOAe MnepeLllerika BO BpeMeHHoe S4p0 U He
BbIXOAS 3@ rpaHuLbl BpeMeHHOro aapa. lNepeweek Kak 661 NpoxoamMT N0 OCU CUMMETPUN BHYTPMU
AAHHOM CTpPYKTypbl. CHapyXu ee pacrnonaratTcs ABa BCTPEYHO-HarNpaBie€HHbIX SHEPreTUYeCcKnx
BUXpPSA, 06pa3ys noBepx NeCoYHbIX HYacOB SHEPreTUYEeCKUN UUanHap.

B MOMeHT 3a4encTBOBaHMNA AaHHAs CTPYKTypa Kak 6bl BbICTPENMBAETCS, BbITArMBAETCS NO
nepelenky A0 3B€34HON BPEMEHHOW OCU, rAe KOHYC NEeCOYHbIX YacoB pacxoAMTCs, BCTpaneBaeTcs
B CTPYKTYpPY 3Be34HOMN Y/INTKM U NepeaaeT nHdopMaumio gasnee BO BpPEMEHHYIO CTPYKTYpY. DTO
MO>XHO paccMaTpuBaTb KaK AOMNONHUTENbHbIN MHGOPMALMOHHBLIA MOCT, HE 3aTparmeatoLwmi
OCHOBHblE MH(POPMALMOHHbIE KaHalbl, OCHOBHbIE CTPYKTYpbl NepeLlenka.

[JaHHasa CTpyKTypa MeeT HernocpeaCcTBEHHOE OTHOLLEHWE K ABYM MnJiaHeTaM - Mapcy u
tOnuTepy. B cnyyae Heo6x0AMMOCTM MOryT NOHAAOOUTLCA BPEMEHHbIE 3/1IEMEHTDI, @ TaKXe
onpeaeneHHas aHepreTmka C BpEMEHHbIX CTPYKTYp 3TUX MNiaHeT. PaHee ynoMnHanocb o 4-x
nJaHeTax B CXEMe BPEMEHHOW U dHepreTnyeckon ctabunmsaymm 3emMnm, HO HernoCpeaACcCTBEHHO
3abop BeAeTcs UMEHHO C 3TUX ABYX MNAAHET, ABe Apyrue 3a4eMCTBOBaHbl KOCBEHHO. Hanpumep,
CaTypH He 3aBs3aH HenocpeACTBEHHO Ha 3eMnio, HO HaxoauTca B 6anaHce ¢ lOnutepom. B



3KCTPEHHbIX C/lydYasXx KOMaHAbl Ha 3a4elCTBOBaHME AAHHOW CTPYKTYpbl MOCTynatoT U3
BPEMEHHOro siApa Ha NecoYHble Yachbl.

KoMaHAbl Ha ynpaBneHne AaHHOW CTPYKTYpon He MoryT nogasatbcsi Cunamu. Hanpumep, B
CNyvyae, ecnv yunTenbCckasi CUCTEMA HaxoaAUT HEO6XOAMMbIM 3a1eCTBOBATb MEXAHU3M
SKCTPEHHOr0 BTAMMBAHMUS MNEPBO3JIEMEHTOB M SHEPTUM, OHU MOTYT AaTb MHGOPMaLUIO Yepes
BPEMEHHYIO CUCTEMY Ha BpeMeHHoe AP0, TMbo HenocpeacTBeHHO Ha Ob6naka. Koabl Ha
BKJTIOYEHNE U YrNpaBfeHWe AAaHHOW BPEMEHHOM CTPYKTYpPbl NPUXOAAT U3 BPEMEHHOIO sapa u
TO/IbKO B OAHOM HanpasfeHuu (Mo NPUHLUMNY «XO038MH - MOAYMHEHHbIN»). [lanee ABa
B3aMMOAENCTBYIOLNX BCTPEYHO-HAMpaB/IEHHbIX SHEProBUXPS Kak 6bl OKYCUPYIOT,
KOHUEHTPUPYIOT AOMOSIHUTENIbHOE KOJIMYECTBO SHEPrUn, BbICTPENNBAIOLLENCA B BUAE
yNnpaBnsoWmx KOAOB Ha BPEMEHHbIE CTPYKTYPbl, BPEMEHHbIE AApa 3TUX NAaHET Kak KOMaHAabl K
NCMOJIHEHMIO.

Koabl MOryT nocblinaTbCa ABYMS cnocobamu:
e YCKOpEHHbIMM NakeTamm TeMnopoB, KOTOPbIMM KaK 6bl MPOLLUNBAETCS BHYTPEHHSAS YacTb
BpPEMEHHbIX CUCTEM (HEe3anO/HEHHbIN XIyT B CAaMOM LeHTpe BpalleHNs BO BPEMEHHOW OCK)
HEe3aBMCUMO OT HanpaBNeHUs ABMXXEHUSA BPEMEHHbIX MEePBO3/IEMEHTOB, YTO SIBNSIETCS TPETbUM
MOMEHTOM YHWUKaNbHOCTN 3€MHON BPEMEHHOW CTPYKTYpbl. [JaHHbIA MeXaHWU3M 3a4eNCTByeTCs B
3KCTPEHHbIX Cry4vasX, Koraa HeobxoamMma MrHOBEHHas KOppeKuus.
e MrHoBeHHas nepepava no TemnopaMm, Kak 3ByKOBasi BO/IHA MO WapuKaMm, T.e. SHeprus
nepenaeTcs rno noBepxHocTn TemnopoB 6e3 nepeHoca caMux TeMnopoB. [JaHHbIM MeXaHU3M
3a4EeNCTBYETCS B TEKYLLEM pexunme.
e YenoBeyecTtBo MO 04eHb NpUBAMN3NTENIbHLIM OLEHKaM OT NOTEHLUMaNbHO BO3MOXXHOW CTENeHU
CBOEro pa3BuUTUSA Ha HACTOSALWMN MOMEHT Habpano 7-8%.

[ns nnaHeTapHOro BpEMEHHOro sapa 3emMnum, NOMMUMO OCHOBHbIX PYHKLMOHaNbHbIX 6/10K0B,
@HaNOrM4YHbIX 3B€34HbIM N FranakTUYeCKMM, CyLLEeCTBYIOT Onpee/ieHHble 3BeHbsl, CnyXalme
cuctemor Hanbonee KOppekTHOrO NOAK/YEHUS K HEAaKTUBHbIM baHkaM ang obpaweHns K
MHdopMaunm Npeabiaywmx pac. 3anpocbl Yepes 3TU 3BEHbS MOTyT (DOPMMPOBaTb YUnTesbCcKas
cucrtema, nnbo gpyrme Cunbl. Kpome TOro, K 0CO6eHHOCTAM naaHeTapHOW 3€MHOW CTPYKTYPbI
MOX>XHO OTHECTW cenapaTopHble CTPYKTYpPbl, OTHOCSLLMECH K YUUTENbCKON CUCTEME, K SrPErOPHbIM
obpa3oBaHMsAM, KOTOpPbIE B Clly4ae HeobxoaAMMOCTM pa3aensitoT MHGOpMaUMo No onpeaeseHHbIM
OAHHOM HeobX0AMMOCTbIO Ka4yeCTBEHHbIM NMpu3HakaM. MNoaobHble cenapaToOpHble CTPYKTYPbI
CYWEeCTBYIOT U nepes BpeMeHHOM YIMTKOW Ha BXO4e HOBOro BpeMeHu, Bbibupatowme
HeobxoaMMble XapaKTeEPUCTUKK. HanpumMep, CTaBUTCA 3aga4a NoSlyYeHUs NakeToB A/ peLUeHuns
KOHKpETHbIX 3a4a4y. B HacToswmin MOMeHT npeporatMBa KOOpAMHaUMM AAHHOW cenapaunmu
NPUHAANEXNUT Yuntenbckom cucrteme. ¥ NHKOB, MHANMBMAYYMbI pelatoT nogobHblie 3a4aum BMecTe
C Yuntenamu.

Eweé oaHa otnnumTenbHas oco6eHHOCTb 3€MHOW MIaHETAPHOWM YNINTKN, XapakTepHon 6onbLuen
4acTbto A1 T'YMAaHOUAHbIX pac, He AOCTUTMLIMX elle BEePLUNHHbIX CTaAuN pa3BUTUS, 3TO
«CNOEHOCTb» W/IN HEeMnoJiHasa, HenI0THas MHPOPMALMOHHAsA 3anN0IHEHHOCTb BPEMEHHOM Y/IUTKMU.
'YMaHOMAHbIN pa3yM - UMELWNA MaTepmanbHOE BbipaXeHne B BUAE YesioBeKonogobHoM, Kak
npasnno 6enKoBO-HYKIEMHOBOW CTPYKTYpPbl, UMEIOLLNI NONEBY 3HEPrOMH(OPMALMOHHYIO
060/104KYy.

LLlambana He MMeeT HEMNOCPEACTBEHHOIO OTHOLIEHNS K BPEMEHHOMY S1iAPY U SABNSIETCS
MH(POPMALNOHHBIM 6AHKOM pasBUTUS LMBUIN3ALMN, COAEPXKALLMM MOJTHYIO MH(OPpMaUuIo 0O
NPOLUSIOM, HACTOSILEM U YAaCTUYHO O ByayLlleM LUMBUAM3ALNM U ABSETCS HENOCPEACTBEHHOM
4acCTblo 3TOWN UMBUAN3ALMN, @ HE BPEMEHHOWM CTPYKTYpPbl, B KOTOPOM HAaX0AUTCS AaHHas
uMBUAn3aumS.



KOOPAMHATOPDI: CywecTBYIOT XXeCTKO pernaMeHTUpOoBaHHblE KOCMUYECKMe HOpPMblI,
pasrpaHuymBaowme cepy Bblaaum MHbOPMaLMnN, OTHOCSLENCAS KOHKPETHO K cdepe
CyLLEeCTBOBaHMSA onpeaeneHHbIX pasyMoB. TO Ke OTHOCUTCH U K TOHKOCTSIM TOM nHdopmaumu,
KOTOpasi B HAacToAWMM MOMeHT aaetcs. U ecnmn 6yaeT nonyyeHa CaHKUMA OT pa3yMHbIX CTPYKTYp
0 BO3MOXHOCTU BblAaun MHPOPMaLMM O TOHKOCTAX U MOAPOBHOCTAX CTPYKTYP UX CYLEeCTBOBAHUS,
TO 3Ta nHdopmaumsa byaeTt BblaaHa, €CNn HET, TO OHa He MOoXeT 6bITb pa3riawaema.

YenoBeyeckne BpeMeHHble CTPYKTYpbl.

Yenoseueckne BpeMeHHble 0CU, UX HapyXHas cocTaBistowas Toxe 6onee naoTHas, yem
BHYTPEHHSS, HO HE HaCTO/IbKO MJI0THAasA U He HACTOIbKO SIPKO Bblpa)XeHHas!, Kak B HaacucTemax,
OMMCaHHbIX paHee. AHaNOrMYHO NMOCTPOEHa U BHYTPEHHSSA YacTb OCU, HO OHa 6onee cTaTuU4Ha.
TeMnopsbl 34eCb HE MMEKT HACTOJ/IbKO BblpaXXeHHOro TypbyneHTHOro ABMXEHUS, XOTS OHU TaKxe
BpalatoTcsa. B none, pacrnosioxXeHHOM BOKPYr YenoBe4yeCKOM OCU, He NMPUCYTCTBYIOT TeMnopsbl.
OHO COCTOUT M3 TOM 3HEpPreTUYecKom CocTaBnsaoLen, KoTopas «cnennser» XpoHoCbl B TeMnopbl.
OTO none co34aeTcs YaCTUYHO 3a CYET HaApPYXXHOM (3aMTHOM) COCTaBNSAIOLWEN BPEMEHHO OCM U Ha
HeM cyuwecTByeT nHdopMaumsa yxe 6e3 yyactma Temnopos, XpOHOCOB. Takoe xe nose
NPUCYTCTBYET N BOKPYr ocen 6onbluero ypoBHS, HO Ha Apyrux Bubpaumsax, MmeHee
WHPOPMALMOHHBIX. B yenoBeyeckmnx ocsx aMoLMOHaIbHOe BOCnpusaTmne cobbiTni dmukcmpyeTcs
nepBoO3/ieMEHTAMN ABUTAOWMMUCS MO LEHTPY OCU, TOoraa kKak obbekTMBHas MHopMaums o
Ccob6bITMN XpaHUTCA Ha TeMmnopax, OKpyXalLmnx cepeinHy 0Ch, HO He Ha ee obosouke.

Yenosek Npu poXaeHUN He CO34aeT BPEMEHHbIX OCEeN, a UCNOMb3YET UMetoLmecs. B MOMeHT,
Korga 3apoxgaeTcsl UHAMBMAYYM, NPONCXOANT YaCTUYHbIM aBTonoabop Hanbonee roMoONOrnYHbIX,
OTHOCUTE/IbHO CPOACTBEHHbLIX BPEMEHHbIX OCen Ansa nHamesmayyma. B aTom npouecce
OKOHYaTeNbHYI HAaBOAKY OCYLLUECTBASET Kypupytowasa YumTtenbckasi cuctema. B MOMeHT,
ABNAIOLWMNCA cMepTbio GU3MYECKOro Tena, NponcxoamT BbICBOBOXAEHNE OCEN STUX CTPYKTYpP, HO
AaHHas MHGOpMauns NOSTHOCTbIO yUUTbIBaAETCS. [lJanee nepcoHasibHbie OCK NOCNE CHATUS C HUX
NNYHOCTHOM MHGOpMaumMm MOryT 6bITb MCNOMb30BaHbI B MOCAEAYOLEM POXAAOLWMMUCS
NHAMBNAYYMaMU. XKNU3HEHHbI pecypC MHAUBMAYYMA He 3aBUCUT HanpsiMyto OT KOJIM4ecTBa
TeMnopoB, NPOXOAsALMX Yepe3 ero BpeMeHHble CTPYKTYpbl. KOCBEHHO, eCn OH NbiTaeTcs
MHTEeHCUULMPOBATb 3TOT MPOLIECC NOBbIWAA HAarpy3Ky Ha AMMOUYECKy0 CUCTEMY U T.M., 3TO
NCTOLWAET pecypc, HO O4HO HEe BbITEKAET HaNpsMyl U3 ApYyroro. He cywecTByeT KOHEYHOro
pecypca B BuAe Koan4yectsa TeMnopoB, KOTOpPble MHANUBUAYYMY OTMEPEHO 3anosIHUTb U YMEpeTb.
Konn4yectBo Mcnonb3yeMbiX peasbHO BPeMEHHbIX OCEM 3aBUCUT OT KOJIMYEeCTBa peasnibHO
XUBYLWMX MHANBUAYYMOB.

MpoCTpaHCTBEHHbIM NOAXOA K PaCCMOTPEHWUIO BPEMEHHbIX OCEN MCMOJIb30BaTb HE KOPPEKTHO
X0TS 6bl MOTOMY, YTO TOrAa BO3MOXHO NpeanosioXnTb CyLLeCTBOBaHME CUCTEM CYLLECTBYHOLWMX
BHe BpeMeHu (NpOCTPaHCTBO MeXAy OCSMn).

BpeMeHHble NepBO3/1IEMEHTbl CKOpee He HeCYT MH(OPMALMOHHYIO HarpysKy Ans 4yesioBeka, a
6onbwen 4acTblo €€ BbIHOCAT.

XpOHONOrMs pa3BUTUS BPEMEHHOW CTPYKTYpPbl pa3dyMa Ha 3eMre.

Ons 6onee agekBaTHOro BOCNpUSATUA MHMOPMaLMK NO BPEMEHHbBIM CTPYKTYpaM YenoBeKa m
Hoocdepbl, HE06X0AMMO pacCMOTPETb NMOCEA0BaTENbHOCTb M B3aUMOCBSI3b 3TUX CTPYKTYP,
HauMHas C MOMeHTa MX co3aaHus (MoMeLWeHUs NiaHeTbl 3eM/S BO BPEMEHHYIO YIUTKY) U A0
HacTosilero MoMeHTa. MHdopMaums nmeetcs B 6aHKe AaHHbIX 3€EMHOI0 NjaaHeTapHoOro pasyma.



Co3aaHne BpEMEHHOW CUCTEMbI MO pa3/inyHble pa3yMbl UMeeT onpeaesieHHble OTNYNSA U
onpeaeneHHble PyHKUMOHaNbHble Ha3HauyeHus. MI3HayanbHO BpeMEeHHas cCMcTeMa, HaunmHasa c
dYHKUNOHANbHbIX HAa3HAYEHUI BpeMeHHOro sAapa co3faBanach noj onpeaesieHHy ryMaHoUaHYo
UMBUAN3ALUMIO, NOA OnpeaeNieHHbI pa3yM. 3eMns 6blna co3gaHa oOYeHb Aaneko OTTOro MecTta, rae
cenyac HaxoauTcs, 1 bblia NOIHOCTbIO MoAMdUUMpOBaHa No4 onpeaeneHHble yC10BuMs, npoLwnia
onpeneneHHbI BpeMEeHHO-3BOTIOLUMOHHBIN Mepexos B YXe CO34aHHY TeEMNOpPanbHYH
BpPEMEHHYI0 cuctemy, 3emns 6bi1a noMeweHa 1 CUHXPOHM3NpPOBaHa C NEePBUYHON BPEMEHHOM
CUCTEMOM, BK/IIOHAKOLEN BpeEMEHHOe A4p0, NAaHeTapHY YAUTKY, onpeaesieHHbIM 06pa3om
3aBSI3aHHYI0 C pPa3/IMYHbIMU HAACTPYKTYpPaMUM U TaKxXKe CoCeaHMMU BPEMEHHbIMU N HE TObKO
BpeMeHHbIMWU popMUpPOBaHMAMU. [laHHaa BpeMeHHasa cucteMa obnagana usHadanbHO
onpeaeneHHbIMKU PYHKUMOHANbHbIMWU OCOBEHHOCTAMMK, onpeaeneHHbIMU NMPOU3BOASALLMMMU
0CO6EeHHOCTSIMU, T.e. BKJIKOUANa BHYTPEHHNE BPEMEHHbIE CTPYKTYpPbl, BDPEMEHHYIO CUCTEMY
3HepreTmnyeckoro 6anaHca, nHameuayanbHble BPEMEHHbIE OCUM U HEKOTOpPbIE APYrne BpeMeHHbIe
dbopMMpoBaHMA, N3Ha4YanbHO HabpaHHble BpEMEHHO MH(OPMALMOHHbIE 3rperopHbie CTPYKTYPbl,
Cto[la XK€ MOXHO OTHEeCTU MOSIHOCTbIO BPEMEHHYIO CTPYKTYpY, CBA3aHHY ¢ Hoocdepon co Bcemu
BbITEKAKOLMMN CONOAYNHEHHBIMWU (POPMUPOBAHUSAMMN.

CHayana pacCMOTPUM TE3UCHO MOCTPOEHME BPEMEHHbIX OCEN MHAMBUAYYMOB. YTO KacaeTcsa 1-
OW pacbl, NepBbIX pa3yMHbIX CYLWECTB, X BpeMeHHas cMcTemMa CTpomsiacb U3 NEpPBOOCHOBLI, U3
KOTOpPOW CTpOUIOCh BpeMeHHOoe a4po. CyllecTBOBano onpeaesieHHoe KONM4ecTBo A4O0CTaTOYHO
XKECTKO NpUBSI3aHHbIX BPEMEHHbIX OCen ANns onpeaeneHHOoro Konmyecrtsa MHANBNMAYYMOB. MX
AanbHelwee yBesIMYyeHne Wo B CTPOrOM COOTBETCTBUM YBEIMYEHUIO YNCNIEHHOCTU
NHAMBNAYYMOB (OAHA OCb — OAMH MHAMBMAYYM). MNpn 3TOM Habnganack 4OCTAaTOYHO
dunKkcnpoBaHHas «Macca» (06beM, KONMYecTBo) 3a4aHHbIX MHPOPMaLMOHHbIX 610K0B, T.e.
AOCTAaTOYHO XECTKO HaBSA3aHHbIX A/ MPOXOXAEHMUS, AN CYLWeCTBOBaHUSA, ANa psaaa Npo4ynx
napamMeTpoB 3TUX UHAMBUAYYMOB. DTO SBASNO CO60M AOCTAaTOUYHO (PUKCUPOBAHHbIE OrPaHNYEHNS,
cBsi3aHHble co cBoboaomn Bbibopa cuTyaumm n npoyee. ECTeCTBEHHO, BCE€ COOTHOCKNOCHL C
YCTaHOBOYHbIMW KPeAOBbIMU MO3MUMSAMU. DTO HE pacCesHHbIE Y3e/IK1M NPOCTPaHCTBa, a 3TO
CyLLecTBO KaK 6bl HOCKMNO Ha cebe paccessHHbIN KOKOH MPUYMHHOCTU, 6bI/I0 OKYTaHO 3aMKHYTbIM
KOKOHOM MPUYUHHOCTU. TTOHATUA MPUUYMHHOCNEACTBEHHOCTM HOCUAW AOCTAaTOYHO
CTabmnmnanpoBaHHbI XapaKTep B Buae orpaHnyeHmns ceoboabl Bbibopa onpeaeneHHbiX BELWen,
X0TS1 6€3yC/I0BHO NpUCYTCTBOBAN HAaCTPOM Ha onpeaesieHHOe pa3BuUTUE, COBEPLUEHCTBOBaHNE
CTPYKTYpbl, HO, €CTeCTBEHHO, BNOCAeACTBMN 3TO 6bI10 NMPU3HAHO OWKNOKON. NHAMBUAYYMbI HE
BHOCWU/IN BO3MYLLEHUN B NPUUYNHHOCNEACTBEHHbIE MH(MOPMAUMOHHbIE 610KK Apyr gpyra. To, 4To
BHOCWU/I0Cb, TPYAHO Ha3BaTb BO3MYLEHMNAMUN, OCOBEHHO OTHOCUTESIbHO BPEMEHMU, T.€. TPYAHO
BHECTWN BO3MYLUEHUS B YXXe CO3[aHHble «pesibCbl». KaXabli BbINOAHAN CTPOro 3a4aHHYH
nporpamMmy, a Mex/M4YHOCTHbIE B3aUMOAENCTBUSA CBOAMUINCE K BELaM CBSA3AaHHbIM C
NpoAo/KeHneM poga, ¢ npobiemMamm KaTeropuyeckn HacyLWHbIMU, TesleCHbIMKU. M03TOMY
nccnepoBaHue pasBuTus 1-oi pacekl He aBnseTcs 3PdEKTUBHBIM U NO3HaBaTE/IbHbIM MNPOLLECCOM.
OpHako Takasi GopMa XM3HU NpPMU3HAETCA pa3yMHOM K nNoaobHbiX en (He o6a3aTenbHO
rymMaHomgHbolX, a B 6onee WMpoKoM cMbicne, € NoA06HbIM pa3yMHbIM pa3BUTUEM, C NOA06HbIM
SHepreTMYeCcKknUM pasBuUTUEM, C ONpedeneHHbIM pe3ybTaTOM Ha BbiX0Ae) AOCTaTOYHO MHOrO.
OTcrofa BblTEKAT AOCTAaTOYHO HEpPa3BUTble, AOCTATOYHO 3aXkaTble BHYTPEHHME BpEMEHHbIE
dopMumpoBaHus. T.e. BpeMeHHas O0Cb bblsla 04eHb XXECTKO 3aBsi3aHa C KpeAOoBbIM KOJIbLIOM
(ToyHee PyHKUMOHANBbHO CXOXMM C HUM (hopMUpOoBaHMeEM). MOXHO NpeacTaBuTb, YTO 3TO
(opMMpoBaHue U3 NPUXOAALLNX CTpaTernyecknx HanpasneHmnm 6pano Ha cebsa dyHkuuo Bbibopa
TaKTUYECKMX METOA0B UCMOSIHEHUA (TOUHEe CKa3aTb ropasfo yXe, YeM TaKTUKa B HalleM
NOHMMaHMKN), MOXHO CKa3aTb TaKTUYECKU BbIBOP C 0OYEeHb OrpaHNUYEHHbIM KOTMYECTBOM
BO3MOXHOCTEMN.

[Be nocnepytouwme pacbl UMenn He OYeHb OTIMYaloWMecss BpEMEHHbIE CTPYKTYpPbl, HO nMena
MecCTo onpejesieHHas 3a4aHHOCTb NpoLeccoB. He 6bI10 yxe XXeCTKOW NMPUBSA3KN KaXKaoro
WHAMBMAA TONIbKO K OAHOW OCKU, HO OCM WK Kak 6bl nyykaMn (Ha onpeenieHHyo rpynny ocoben



CBOW onpeaeneHHbI Habop, «ny4dok» ocen). OHWU MOrNM NepexoauTb C OCU Ha OCb B Npeaenax
AAHHOM rpynnbl, obecnevynsas BbINOSIHEHME AOCTAaTOYHO XECTKO OnpeAesieHHbIMU rpyrnnamMmm
onpeaeneHHbIX PyHKUMOHaNbHbIX Ha3HavyeHn. Takmum obpa3om, 6bi10 CO34aHO AOCTaTOYHOe
KOJIMYeCTBO BMoOJIHE pa30bLeHHbIX 06WuH (UmMBMAM3aumin) CToM Lenbto, YTobbl Kakasi-To
06WHOCTb MHAMBUAYYMOB BbIMOJIHAMA OonpeaeneHHble 3a4a4un. DTO NO3B0ASSI0 C O4HOMN CTOPOHDI
HabnoaaTb 3a pasBUTUEM, C APYrOM CTOPOHbI MMETb MHOIME BapuaHTbl 3TUX Pa3BUTUI, C TPETbEN
CTOPOHbI - BbISIBAATb SlyyllMe, KOTOpble 3aTeM BblAeNATb, KOMNOHOBaTb M KOMMYTUPOBaTb MO-
apyromy. KonnyectBo ocen Takxe, Kak MU B npeablayLen pace cCOOTBETCTBOBANO KOIMYECTBY
WHAMBUAOB, HO B O6LUMHAX He CyLWeCTBOBAIO XXEeCTKO NpUBA3aHHbIX K nHamemaam ocen. ObuwmHa
- 3TO Habop onpeaeneHHbIX B3anMOAENCTBUA onpeaesieHHoro Kpyra nuuy,. Ecnu cerogHsa nHameug
«A» onpepenseT cebs B XXU3HN KaKUM-TO 06pa3oM, OH UCNONb3YET 3Ty OCb. 3aBTpPa OH MOXeT
onpenenuTb cebs B ApyroM KayecTtBe, HO NMPU HEN3MEHHOCTU 06Lero cocTtoaHusa «X» obweHuns,
posib «A» AO/KHA NepenTu K nHanenay «b». Takum obpa3om, He MeHsAs 0bLero HeM3MeHHOro
Habopa (rpy60 MOXHO CKa3aTb PONIEBOro) KOHCTAHTHOM CUCTEMbI 104N MOTYT 06MeHnBaTbCS
CBOMMM OCsIMU. [JaHHas OpraHn3aunst BpeMEHHbIX CTPYKTYp NtobonbiTHA AN paCCMOTPEHUS NnLWb
KaK OCHOBA, KaK ornpeaeneHHbl NnepexoaHbin 3Tan B pa3BUTUKN cneaytollen pachl.

B 3-ei pace 6bi1 MCnonb30BaH NPUMEPHO CXOXWUIA OBLLNIA NPUHLNM, HO, COEAUHEH C OYEHb
MOLLHbIM, AaXe MO OTHOLIEHWUIO K HACTOosILLEMY YenoBe4YeCKOMY YPOBHIO pa3BuTus,
TEXHOTPOHHbLIM, TEXHUYECKMM TBOPYECKUM NoTeHunanomM (CTumMyn, npuHUMn un T1.n0.). PasyMm Bcex
WHAMBMAYYMOB Ha nnaHeTe 6bi1 NoAYMHEH NpobnieMaM pa3BUTUS Yepes3 peanunsaunto
TEXHUYECKNX, TEXHOrEHHbIX, TEXHOTPOHHbIX MPOLECCOB, NpaBAa Npu AOCTAaTOYHO HU3KOM
SHEpProAyxoBHOM onpegenuTene. 34eCb TakXKe MMeno Mecto MaccoBoe MCnosib3oBaHmne 60/bworo
KOJIM4YeCcTBa BPeEMEHHbIX ocel. DTo bbin 6onblune, 4eM O6LWNHBLI 2-01 packl rpynnbl (Ny4YKK)
ocen. Kaxabln «Ny4oK» oCen Hec onpeaeneHHble napaMeTpbl. Hayanmcb B3anMoaencrems
(nyTewecTBuns, B3aMMOMPOHUKHOBEHMS) MEXAY MHANBUAAMU PA3/INYHbIX OOLWMH, NpMyeM o4YeHb
xopowo 6blna pa3BuTta acCMMUAALMOHHAs CNocobHOCTb. MHamemna (Mnun rpynna), Nnpuxoas m
B3aMMOAENCTBYS C ApyrnM (Apyromn), NpeBoCXO4HO aCCUMUIMPOBANnN UX UAEN, pasBuBann ux,
NPUBHOCUAMN OYEHb MHOIO HOBOIO, MOI/IN PAacCMOTPeTb C APYron CTOPOHbI M HECPABHEHHO
ynyduwatb 3T0. U Tak Kaxaoe B3anmoaencrene. MoxKHO npoBecTu aHanoruiw. ecsatb
y3KocneumannsnpoBaHHbIX pU3NKOB cobpanncb BMeCcTe U OTIMYHO NOHUMAKT ApYyr Apyra,
Bnagest OAHUMN NOHATUSAMW, TEpMUHONOrMen, 6a30BbIMM 3HAHUAMU M T.N. OQHAKO AeCATb
WHANBUNAYYMOB 3-el pacbl C pa3HbIX MeCT, NpuHagnexalmnx pasinyHbiM BPEMEHHbIM «Ny4YKaM»,
cobpaBLINCb BMECTE, yXe Mocie HeENPoOAO/KN-TENbHOro obweHns n obmeHa nHpopmauymen
HauYMHaNM MMEHHO B TEXHMYECKOM CMbICNE€ BEIUKONENHO NOHMMAaTb U AOMNOMHATbL APYr Apyra, TeM
caMbIM crocobcTBys HambbICTpenweMy pe3ynbTaToB (KaXabl CMOTpesl B CBOEM CeKTope, a
nosyuymsncs nonaHbii 0630p). Kpome Toro 3agencreoBancs onpeaesieHHbl CBOAHbIN 6aHK,
WHPOPMALMOHHO-BPEMEHHAs CTPYKTYpa, KOHTPOnpyeMas CBbille, KOTopas, eCcin UHANBUAYYM
KOHLUEHTPUPYETCH Ha onpeaeneHHON TeMe, CKuabiBaeT eMy obLuyto nHpopMaunto no 3Ton TeMe
npsiMo € 3T0oro 6aHKa. 310 6bl HEOCO3HABaEMbIN MHANMBMAAMU NpoLecC.

OcHoBHoOM npobnemoit pa3Butns 3-en pacbl 6bi1a aMounMoHanbHas 6eaAHOCTb MHANBUAOB,
NOCKOJIbKY MUMEHHO 3MOLMOHAsIbHblE€ MOPbIBbl MO3BOASKOT 3aWUNTUTbL, OTCTOSATb M NPOABUHYTb CBOU
naen, AOCTUXEHUS. DTO CKa3blBaNOCb Ha pas3BMTUM LUMBUAM3aLMK B LenoM. IM He goctaBano cun
60poTbCs C TpyAHOCTAMM (anuaemusamn, 6eacteusamm n 1.0.). OHM A4OCTATOYHO SIerkO CAABasIUCh.
Y HMX He 6bl1I0 BO3MOXXHOCTU, KaK y COBPEMEHHOIO YesiloBEKA CBOMMU YCTPEMIEHUSAMN,
XXeNaHMsaMM Kak-To 3anosHATb YacTUYHO Byayuiee BO BpEMEHHOM CTPYKTYype.

Y 4-o1 pacbl (ATnaHTmnaa) yxe nossunacb Hoocdepa B ynpoweHHoOM BapuaHTe (bonee
NPpUMMNUTUBHBbIE 6aHKN AaHHbIX). Ecnn ao 4-on packl 3To 6blna CTpyKTypa noaaepXaHus
Xn3HeobecneveHns (BpeMeHHOro, aHepreTM4yeckoro 1 T.n.), Aaxe cKopee He nogaep)aHus, a
U3NNLWIHEro HaBsA3blBaHWUS, TO Tenepb 3TO BBeAEeHUE pa3yMHON KOppPEeKUUU, YUNTENbCKOM
CUCTEMbI, Kypaunmn, COBETYMKOB. MOXHO cUnTaTb, YTO BPEMEHHAs cucTteMa MHAMBUAYYMOB bblna
AOCTaTOYHO NOX0Xa Ha MMEILLYHCS cernvac n BO BCeX NoApObHOCTSAX paccMaTpmBaTbCs He



6y.qu. OaHako ogHO oTAn4yme 6bino KapAuvHanbHO. AT/1IaHTbl MOM/IN OMepUpoBaThb He TOIbKO
HEKOTOPbLIM KOJIMHYECTBOM MNOMOJIOMMYHbIX oceln, HO U HEroMo0rnYHbIX Toxke. CaMo NoHATME
rOMOJIOrMYHOCTN B AA@HHOM KOHTEKCTE 6blN1I0 HECKONIbKO MHbIM.

Ons ATnaHToB 6blJ10 CBOMCTBEHHO:
e NepexoanTb B COCeAHNE MEPHOCTHU
e NOCPEACTBOM JHEepreTMyecknUX HanagokK Ha «6/IMXKHMX>» 3axBaTblBaTb UX BPEMEHHbIE CTPYKTYPHbI,
NCMosb30BaTb UX onpeaenéHHble HaKoMAeHUs, 3HaHus, ONbIT, HaBblKK (NoOAABNEHUNEM,
nog4YMHEHMEM JINYHOCTU cebe), NCMoNb30BaTbh UX XXU3HEHHbIN pecypc.

[ONnsa Hawewn pacbkl NOHATME FTOMOJIOMMYHOCTU BPEMEHHbIX OCEN XapaKTepusyeTcs
onpeaeneHHbIMU MHANBUAYANbHbIMU OCOBEHHOCTAMU, UHAMBUAYANbHBIM, MOXHO CKa3aTb, KOAOM,
npucyLwmnm nHansmnayymam. ina 4-on pacbl Takme pasnnyms He npucywm. NMoaHon 3aBUCUMOCTH
OT MHAMBUAYANbHbIX BPEMEHHbIX KOAOKa4yeCcTB He cyLlecTBoBaso. Jllobas ocb Morna craTb
AocTtosiHmeM noboro nHaMBMAyyma. BpemeHHasa cTpykTypa 6bina obuwen Ha cyuwecTsyowme
HECKOJ/IbKO MapannefibHbiX MUPOB, C OYeHb CTEPTbIMU rpaHULAMK. DTO Kacanocb 4-01 packl U
napbl TPOMKW NapanienbHbIX MUPOB COOTBETCTBYHOLLENO MM BPEMEHHOIO OTpe3ka
cyuwectsoBaHud. Cenyac cutyaumns otanyaeTcs 60/bLIen KeCTKOCTbIO FpaHnL, Mexay
MEpPHOCTSAMM.

ATnaHTbl coBepllann MaccaHepreTuyeckn (BMecte ¢ GU3NYECKUM TesIoM) nepexos B Apyrue
MepHocTn. Cobupanacbk rpynna nuvu, KOHUEHTPUpOBasia SHEPrMI0 HAa KOHKPETHO NOCTaBNEHHOM
3apade. BoicTpamBancs kak 6bl TOHHENb, Yepe3 KOTOpbI OCyLLecTBAsieTcs nepexoa. B
SHEepreTMYECKOM CrneKkTpe 3TO MOXXHO NpeacCTaBUTb Kak ob6pa3oBaHmMe Ablpbl B MPOCTPAHCTBE,
KOTOpas 3aTeM 3ax/ionbiBaeTcs. B npouecce ncnonb3oBanacb cMCTEMa BeAyLLEero n BeAoMoro
(HanpasnsoWMn U NocbinbHble). CywecTBoBaNM AN 3TOr0 U onpefenieHHble TeXHNYeCcKne
npucnocobneHus, Takme Kak 60nblLION KaMeHHbIW Wwap. Tam, oTKyaa Tesio yxoaumnio U Kyaa OHO
BO3BpaLLanoCb, 3TO A0/HKHO BbiTb ONpeAeneHHbIM OTrpaHMYeHHbIM NPOCTPaHCTBOM AN
COXpaHeHuns n cbepexeHns ero CBOMCTB OT BHELWHNX BO3AENCTBUMA N NOCAraTeNnbCTB «OAMXKHUX>.
3-9 yakpa ATNnaHTa SHepreTMyYeckn oYeHb HacbIWEHHas, HO He KaK AUCK C MHOXECTBOM KpYI/iblX
OTBEPCTUM, @ CKOpEee KaK NonepeyHbi cpe3 anenbcmHa (04eHb MHOMO nepenfeTeHHbIX
CBETSALUMXCSA MPOXWUIOK, A0NEeK, NOABUXHbIX, HE (PUKCUPOBAHHLIX). Npn nepexone Ha ApPYryto
OCb, B OT/IMYUM OT YeN0BEKA, SIHepreTUMYeCcKn HachbIWAETCs He OHA OCb, @ BECb AUCK 3-el YaKpsbl.
lMoToM xenaemblii, BbiIbpaHHbI acnekT (KOTOpbIN yXXe U3BEeCTeH No npeaBapuTesibHbIM
OMUCAHUAM U NO3HAHUSAM) NMOArOHAETCSA, CUHXPOHU3UPYETCS C UAYLWeEN BPEMEHHOW OCbIO.
MNepexon NpouCxXoaAnT MOMEHTANIbHO, KOrga npoucxoauT Ha MTHOBEHUWE Kak Obl cinsaHue AByx
ocen. NpnyeMm He MHAMBUMAYYM ULLET 3TOT MOMEHT, @ Kak 6bl OH CaM CKOJIb3UT MO OCH,
NOArOHAACL NoA MHAMBUAYYM. Korga npovcxoanT nepexos B 3TOT CNEKTP, peanbHOCTb
dun3nyeckoro Tena CTaHOBUTCA HAaCTO/IbKO YCAOBHOM, YTO BO3MOXXHO MozenuposaHue. 'py6o
MOXHO NpeAcTaBuTb, YTO Kpyrias 06on04yka yenoBeka, CTaHOBUTCS BbITAHYTON, nrnoobpasHon,
3a0CTpeHHoM ¢ 06enx ctopoH. OHa fga)ke He NpoKasblBaeT, a Kak 6ol cBO6OAHO NepexoauT B
apyrve mepHocTtu. dusnyeckoe Tes0 Npu 3ToM ncyesaeT. MNpu 3TOM MCNoNb3oBanu cneunanbHoe
npucnocobneHne Ansg npmema u TpaHCNOPTUPOBKK Tena, B KOTOPOM Kak 6bl yNNOTHAMN ero, 4To
6bl NpW BO3BpaLLEHNM OHO NPMOBpPeNno NAOTHOCTb, peanbHOCTb. ITO nNpucnocobneHme
pacrnonaranocb nog 3emnen (HMxe NOBEPXHOCTU) U BbINO M3rOTOBMIEHO M3 KaMHs (Tuna
6azanbTa). 3T0 NpUcnocobneHne He ABNAOCh XpaHUTeneM Kkakon nmbo nHdopmaunm ob
nHamsnayyme. OHo ctabmnmsmposaso npouecc B YesiloBeKe B MOMEHT yXo4a U B MOMEHT
npuxoaa. Kpome Toro, 3To ABASANOCH 3aWNLLEHHON OT NOCAraTeNbCTB U BHELWHUX BO34ENCTBUN
NPUBSA3KON B MPOCTPaHCTBE AaHHOM MepHOCTU. pn HenpaBWLHOM BO3BpaLLleHNn B YenoBseke
MOI/IN MPOU3ONTUN CUJIbHbIE U3MEHEHUSA. NI3MeHeHna npu Nofo6HbIX nepexoaax B /1tobom cryyae
NPOMNCXOAMNNN, HO HE CTONb 3HauuTenbHble (rybutesnbHble), KakuMu Mornm 6biTb 6e3
3alUMLLEHHON, NOArOTOBMIEHHOM NOLWAAMN.



Paca nogpasaensnacb Ha MUPSH U cnyxxutenen. NocnegHux 66110 odeHb MHOFO. OHU
ABNSANMCL CHavyana KaTtasnmsaTtopaMu nporpecca, XpaHuTensmum, Ho NoTom ctanun bonee
y3ypnatopamm n TupaHamu. B Kakon-TO MOMEHT NpOM30LWLI0 onpeaeneHHoe cobbiTne, nocne
KOTOPOro XXpeyeckoe COCOBME MOJTYyUMNIO OYeHb MAOTHY Kypauuio AeCTPYKTUBHbIX Cui.
[JanbHenwee pasaeneHne nowsio ckopee oT cBoboabl MM HAaNUYUS AAaHHOW Kypauuu.

Y ATNaHTOB CyLEeCTBOBAaIN PeNUrnU, XOTH N B HECKONIbKO OT/IMYHOM, cBoeobpa3HOM Buae.

CoBpeMeHHasi BpeMeHHas CTPYKTypa 3eMHOro pasyMma

NmMetowascsa Ha AaHHbIM MOMEHT BpeMeHHas cTpykTypa (oT 6onee rnobanbHbIX CTPYKTYp A0
yesloBeYeCKnx ocen) aenseTcs Hanbonee pa3BuToON, 3aBEPLUEHHON MO CPaBHEHUIO C
npeabliaywmmm pacamm. Npu coszgaHnm nocnegHen pacbl M3Ha4vyanbHO 6bian ybpaHbl, N3bsSATbl U3
obpalleHuns Bce BpeMeHHble (hOpMMPOBAHUSA, HaKoMAeHHble paHee. Ha ocHoBe nHdopMaummn 060
BCEX 3TUX popMmpoBaHUAaX bblsla co3gaHa coBepLUEeHHO apyras cTpykTypa. CTapToBble MMMNY/bChl
K MX CO34aHUIO BbIXOAUIN U3 MNAaHETapHOro BpeMeHHoro sapa. lNpu cornacoBaHUm BHE3E€MHbIX
UMBUIN3ALMIN - YHACTHUKOB CO34aHMS, CHavana Ha YUMUTeNbCKYyo cucteMy 6biin 3aBeaeHsl
(OTKpbITbI) MOYHKLUUN, CBSI3@HHbIE C YrpaB/leHNeM BPpEMEHHbIMU CTPYKTYpamMun, TaKMMK, Kak
yenoseyeckne NHAMBMAYasibHble, HEKOTOPbIX XXMBOTHbIX, @ Takxe 60see BbICOKUX HaACTPYKTYp -
WHPOPMALMOHHO BPEMEHHbIX 3rperopoB 1 Apyrux. Npu 3TOM, CTOYKN 3pPEHUS TreOMETPUYHOCTH
AN HA4YanbHOro NMOCTPOEHUS BOCNPUSATUS MOXHO NOJSIb30BaTbCsA 0603HaueHneM «OCb», xoTs B
peanbHOCTN 3TO He COBCeM TaK. bnnxe byaeT npeacrtaBuTb 06WMn BpeMEHHOM MOTOK,
pasaensemMblt Ha Kak 6bl ocu ¢ 6onee NIOTHBIM XapaKTepoM Mo KpasM (rpaHuvuam) ocu, Ho, BCce-
Taku ocTarowmnecs obwmmM BpeMeHHbIM MOTOKOM (MeXAy OCSIMWU HeT NYCTOT, AbIPOK, T.K. HET
BO3MOXHOCTM CyLEeCTBOBaHUSA Yyero-nmbo BHe BpeMeHun). Mi3HavyanbHO nHdopMaums o
XapaKTepHbIX PYHKLMOHANbHbIX 0COBEHHOCTAX BPEMEHHbIX OCEN (YeNnoBeYeCKMX, arperopHbIX U
T.4.) 6bblna 3agaHa M3 NAaHeTapHOro BpeMeHHoro sapa (npeaBapuTenbHO coriacoBaHHas obwmm
coseToM BLl cozpgaTtenein). OHa 6bina HeEOAHOPOAHOM N pacnpeaensnacb Kak 6bl Mo YacTtoTaM,
cnosm, cnekTpam. Npun 3TOM, BO BpeMs CO34aHNA BPEMEHHbIX OCHOB, MOC/e UX CO34aHus,
COBEPLUEHCTBOBAHMSA N CO34aHNSA YUUTENbCKON cUCTeMbl, 6pa3abl npaBneHuns 6biam oTaaHbl
Yuuntenbckon Hagcucrteme. MIsaHavyanbHO, Ha onpeaenéHHOM 3Tane HavyasbHOro pa3BuUTUS Ha
3emne (50-60 TbIC. N1eT), co3gaBanacb OTAeNbHAA OCb A9 KaXKA0ro MHAMBMAyyMma, uMmerowias
onpeaeneHHble aHepromHdopMaLuMOHHbIE CTyNeHu, Kak bbl onpeaenstowme atanbl NPOX0XAEHUS
pa3BuTus. B ganbHenweM co3ganacbk CMCTeEMa, KOraa B peasibHOCTU, B HAaCTOSALWEM KaXAbli
WHAMBUAYYM MOXET KOHKPETHO OnepupoBaTb O4HON OCb, HO MMEET BO3MOXHOCTb Ha
NMPOTSXXEeHNUN CBOEN XXU3HW MCNONb30BaTb A0 28 BpeMeHHbIX (hopMnupoBaHun (ocen), HO He
OLHOBpPEMeHHO Bce cpa3y. PeanbHO MCNONb30BaHMe OAHOBPEMEHHO 2-X, MAKCUMasnbHO 3-X OCeMn,
KaK peakoe UCK4YeHue, Kak bbl nx obbeanHeHne, HO 3TO TOJSIbKO Y AOCTAaTOYHO
LeneycTpeMséHHbIX U LeneHanpasieHHbIX nogen. T.e. CBOUMU AENCTBUAMU MHOUBUAYYM MOXET
3a4eNCTBOBaTb AOCTATOYHO 60/blLIOE KONMNMYECTBO NepBO3/IEMEHTOB, HAHOCA Ha HMX 6onbluoe
KOJINYEeCTBO 3aBepLleHHON MHdOpMaUnK, KOTOpPYO OH peannlyeTt. KoHeuyHo, 6biBatoT
WHANBUAYYMbI, A1 KOTOPbIX U OAHOW OCKM MHOro. Konnyectso MHpOpMaUnn, «NopoxgaemMomn»
WHANBNAYYMOM rpy60 MOXHO CUMTATb OCHOBHbIM (PAaKTOPOM, BAMSIOWMM Ha MOAKIOUEHNE
AononHUTeNnbHoOM ocun (ocen) ansa GUKCUPOBaAHUSA AAHHOW MHMOPMALMKN HA HOCUTENN -
nepBo3asieMeHTbl. [lpuyeM, 4TO KacaeMo BpeMeHHOMN MHdOpMaUnn, GUKCMPYyEMOI Ha BPEMEHHbIX
nepBo3/ieMeHTax, 3TO UMeeT OTHOLWeEHWE He K 0TpaboTKe, Aaxe He K 3aBepLlUeHUto
WH(OPMALMOHHbIX MPOLIECCOB, MPOrpaMM KOHKPETHbIM MHAMBUAYYMOM, AaXe KacaeMo ero AyLlu
n 060104k, a 6onbLLEe OTHOCUTCS K Nepefaye MHpopMaLnmM B HAACTPYKTYPbl.

KpoMe Toro, nocne cMeptum MHAMBUAYYMA BO BpeMsl MPOXOXAEHUS NMPOrpaMMHO-060/104EeYHOM
MHpopMauunm 4Yepes punbTpbl, ecnm nHdopmaumsa npocmaTpusaetca cnabo, nmb6o KakuM-nnbo



o06pa3om paspylueHa, MoxeT 6bITb MCMONb30BaHa MHOPMaLKS, 3aNnMCaHHas HA BPEMEHHbIX
nepBo3afieMeHTax MHANBMAYaNbHOM OCU, KaK NOATBEPXAEHME, CBepKa.

Mocne cMepTV MHAMBMAA, NpuU BbiXoae ¢ 6MO3KpaHa CycTsS HEKOTOpPOe BpeMs MponcxoamT
O4YMCTKA OT MHOpMaLMM N OCb OCTaeTcs cBO6OAHOM ANt UCNONb30BaHMUS.

Bce, uto kacaetcs nHamemayyma 100% oTpa)aeTcsi Ha BpEMEHHbIX 0CSAX, AaXe TOo, UTO He
BOCMNPUHMMAETCHA €ro CO3HaHUEeM, HanpuMep BO BPEMS JIETaprmMyecKkoro cHa, U MOXeT bbITb
npoAy6/1MpoBaHO UM BOCMOSIHEHO B C/lyyae NOJIHOW UM YaCTUYHOM yTepun nHdopMaumm,
HanpuMep Npu CUIbLHOW TpaBMe roNoBbl B MOMEHT rmbenu.

PaccMOTpMM MOMEHT CMepPTU C TOYKa 3PEHUSA BPEMEHHbIX CTPYKTYp. B MOMEHT cMepTun ocu,
He3aAencTBOBaHHbIE HENOCPeaACTBEHHO, 0cBObOXAalOTCA cpasy, 3aaencreoBaHHble (0T 1 ao 3)
06beanHAaTCA U MHMOPMaLMSA C HUX MPOX0OAa Yepe3 LeHTp rnocnenoBaTens S4emkn npakTuyecku
6e3 3aaepXKKnN, nMes TONIbKO KOYEBOW XapaKTep, B NepByto odyepeab obpabaTbiBaeTcs Ha
xpaHuTene. 3aecb (Ha noaxoAe K NocnefoBaTesNtn) oHa yXKe He B TOM BuAe, YTo 6bina npu
X13HK, a B 6onee ynnotHeHHOM, 6onee 3awmweHHoM Buae. lNpu nepexoae yepes nocnenosaTesib
nonagaeT yXe B APYryl MepHOCTb. C MOMeHTa nonagaHus B 3Ty MEPHOCTb U3 OCK OCTaeTcCs
TONIbKO Nerkas nHpopMaumMoHHas 4acTb, NPOXOASLLLAN Yepe3 XpaHUTenNb.

Ocb B MOMEHT nepexoaa B APYryk MEPHOCTb, NOMNajas Ha XpaHuTenb, ocBoboXaAaeTcs oT
NTMYHOCTHOM MHbOpPMauMn U Bo3BpallaeTcs ob6paTHO rotoBas K NONHOPYHKLUNOHAIbHOMY
NCNONb30BaHUIO APYrMMN nHAMBMAYyyMamu. Npun 3ToM nHbopmMmaumsa 06 oceoboanBLLUENCH OCU
dUKCnpyeTcs yumTenbCKOM HaACUCTEMOMN, yrnpaBnsaloLWwen BCeEM npoueccoM. Takmm obpasom, Ha
XpaHuTenb NOCTynaeT He BpeMeHHas OCb MHAMBUAYYMA, a Nub MHMOpMaumsa C Hee 6e3
TeMnopoB. XpaHuTesib HAX0AUTCS Kak 6bl BHE BpeEMEHU N PUKCUpyeT MHpopMaLunio cpasy npm
NOCTYMNJIEHNUM Ha BOCXOXAEHUN ee B HaACTPYKTypbl. O6bpaTHO OT HaACTPYKTYp MHMOpMaUUA He
Bo3Bpalaetcsa. MHpopmaums Ha XpaHuTtene asnsetcs cyrybo nHamBnayasabHON U OCTaTOYHO
CY6beKTUBHOWN CTOYKM 3peHns obLiero HacToswero.

PaccMOTpnM MOMeEHT poXaeHus. HepoamBWMNCA MHANMBUAYYM CYLLECTBYET Ha OCAX CBOeK
mMaTepu (3TO CBA3aHHO C NapaMeTpOM rOMOJIONMYHOCTU, KOrga ero ocu 3awmueHbl oT
BO3JENCTBUSA OKPY>KAOLWKUX MHOAMBUAYYMOB, Aaxe oTua). FTOMONOrMYHOCTb POAMBLLUEMYCS
nHanemayymy onpegensietr nmbo kypupyrwasa Cmna, nmbo Kakoe-To BpeMsi OH UAET yxe Mo
CBOEW 0CK, HO, MOCKOJIbKY 3HEPreTUYECKM OH eLle He MOSHOCTbI0 ChopMUpoBaH (Moka 3ToT
acrekT OnycTUM, BEPHEMCS MOTOM).

B npouecce Xn3HU MHHOPMALMOHHBLIA CUFHAA C OCU NMPOXoauT nocsie 6uosakpaHa TOT Xe NyTb,
4YTO M Ny4, HO NO-CBOEMY, Ha NoCseaoBaTe b, UTPAKLWMI TakxXe Ka4YeBy GyHKUMIO. Ha
nocnegoBaTene MHAMBUAYa bHbIM KHOUOM SIBASIETCS OnpeAeneHHbIn SHEProKoA B LLeHTpe ero
aapa. Janee, ecnn nHdopMaumnsa onpenenseTcs Kak 4oCTaTouyHaa Ans AanbHeunLwero
NPOX0XAEHUSA, OHA NPOXOAUT, eC/In He A0CTaTo4yHas, TO Bo3BpawaeTca obpaTHO, ToYHee
BO3BpalaeTcsa curHan. O4Hako, B NpoLecce XU3HU MOXET BO3HMKATb CUTyauus, Koraa
pa3BopaymMBaETCsa Ha NocnefoBaTenb caMa oCb. Hanpumep, pe3kas CMeHa XXU3HEHHbIX YC0BUNA,
KpeaoBoCTu. Npu 3TOM OHa NMPUXOAUT B LEHTP f4pa nocrefoBaTesia U O4HOBPEMEHHO OTTyAa Xe
BbIXOANT 06paTHO Ha KpeaoBoe KoMbLo 6MoaKpaHa n ganee «3a CnHy». DHEpPrus xe ¢ ocu
pacrnpegensieTcd Nno BpeMeHHOMY TOpy.

B MOMeHT cMepTu TpeTbs YakKpa onpeaensieT KI4YeBOM MOMEHT U pa3BopadmBaeT OCb HaBepx
Ans Hanbonee NOMHOro 3asepleHns nHbopMaumoHHoro npouecca. OCb NPOXOAMUT yXKe Ha
XpaHuTenb, a aylwa eulle MOXeT He AONTU A0 PUIbTPOB, HO MHMOPMALMSA C OCU YXKe eCTb.
flyerika, B YaCTHOCTM XpaHUTENb, CTPYKTYypa BK/OYaKLasa BpeMsl, 3HEPruio, NPOCTPaHCTBO, HO
CyllecTByowas B OTAE/IbHON MEPHOCTU. XpaHUTENb CyLLeCTBYEeT B OrpaHUYEHHOM BPEMEHN, NO
NOHATUSM NEPBO3/IEMEHTHbLIM, HE COBCEM UAEHTMYHOM Bbllle ONMCAaHHOMY BpeMEHU, MO NOHATUAM
SHEpPruun, OTHOCSLWENCS K rnepBO3SIeMeHTaM, NOSIHOCTbI MAEHTUYHOM.

NHAMBMAYYM MOXET NpU Hanmymm HeobxoaAnMMoro Koimyectsa cBO60AHON SHEPTUM NEPENTU C
OAHOW BpEMEHHOW OCK Ha APYrylo B pe3y/sibTaTe CMeHbl KpeaoBOCTU UKW HanNpoTMB, Npu BO3BpaTe
Ha KpeAoBYIO OCb nocsie bnyxaaHus rno ApyruM. B HekoTopblX, cnydaax 3To oTobpa)kaemas B ero



6yaywem nHdopmaumusi, Ho MHoraa, B clydyae He NpeayCMOTPEHHOMO Takoro Nepexoaa, Bonew
MHAMBUAYYMA 3TO CO6bITUE BHOCUT BO3MYLLEHMNE N B €r0 BPEMEHHbIE CTPYKTYpbl 6yaylwiero. Takas
BO3MOXXHOCTb MOXET 3aBMCETb HE TOMIbKO OT HAJIMYNS SHEPTUUN, HO M OT HANNUKUA onpeaeneHHbIX
apceHanbHbIX MPOrpaMM, oT HEKOTOPbIX OCOBEHHOCTEN YaKpPOBbIX CTPYKTYpP, HanmMuus
onpeaeneHHbIX KOAOB UX CTPOEHUS.

PasBuUTUE 3rperopHbIX CTPYKTYp NocneaHen pachi.

Mpwn popMMpoBaHUM arperopa 3a4enCcTBYOTCS onpeaesnieHHbIM 06pa3oM aHeprus, Bpems,
nHdopmaunsa. N3HayanbHO, BMecTe € co3gaHueM 3eMnu, pasyma, 6bi10 co34aHO arperopHoe
dbopMupoBaHme, BbinonHswee GyHKUUM nepBuYHOro cbopa n 06paboTkm nocrynatowemn
SHepreTUyeckn nHdopMaummn Ana NoAAep>XKaHUs U BblpaBHMBAHUSA psaa NpoLeccoB y
WHOMBUAYYMOB, CBA3AHHOE C UX XU3HEAEATEeNbHOCTbIO, XXU3HECNOCOOHOCTbLIO U KOpPEKTUpYIoLLee
BbINO/IHEHWE NOCTAB/IEHHbIX HA NEPBbIX 3Tanax 3ajay pa3BuUTUSA Ha BbiXoae.

MNocnepnoBaTenbHOE NPOXOXAEHME 3TanoB pPasBUTUSA OT NMPUMUTUBHbBIX NEPBOOBLITHOO6LWMHHbIX
OTHOLLEHWUI A0 BbICOKOPA3BUTbIX XapaKTEPHO AN BCEX N'YMAHOMAHbIX UMBUAM3auMin. B nepsyto
oyepeab 3TO HeobxoanMo Ansa 060104YEeYHbIX HAKOMIEHUI, MOCKONbKY, NMPOXOXAEHME 3Tanos
5BOJIIOUNM, pa3BUTME HE C CaMOro Havana, He C Hyns NpuBeaeT K TOMY, UTo Hambonee NosHo,
Hambonee cunbHo 6yayT pasBMBaATbCS MOMEHTbI, CBSAI3aHHbIE C ONMpeAesieHHbIMX OTpuLaTeNbHbIMK
BO3MOXHOCTSAMW, HeT NpuUBMUTOro KOMMekca COnpoTUBNSAEMOCTM HEraTMBHbBIM acnekTaMm pasBuUTuS
n aywa octaetcs 6e33aWmTHOM 6e3 MHOrOCTyneH4yaTblX, NoCNeAoBaTe IbHbIX HAKOMNEHWUN.
MapameTpbl, BAUSAIOLWNE HA YCKOPEHNE pPa3BUTUSA NTIOAEN, N3HAYANIbHO B 3TOT 3rperop He
3aKknajblBanuncb, HO 3TU NapameTpbl 6bIIM AOCTATOYHO NMPOAYMaHHbI ANS AaSIbHENLWEr0 pa3BUTUS.
MocbINKkK ANa cUTyaunii, SBASIOWMXCSA onpeaeneHHbIMU 3TanaMmm, BeXxaMn pasBuTus
3aKNaAblBAlOTCA KakK Ha 3rperopHoOM YpOBHE, TaK U Ha YpPOBHE BpeMeHHbIX CTPYKTyp byayLliero.
HO 3TO He 3HauuT, YTO HEBO3MOXEH Llar BAEBO UK War BNpaBo. 3aK/1aiblBalOTCA AaXe He camu
CUTyauum, a ckopee MHMOpMaLUMOHHAs MAOTHOCTb COCTOSSHUSA AAHHOM CUCTEMbI HacCbIWAeTCa TaM
(B cTpykTypax byayuwero), rae dopMupytoTca HeobxoanMble cocTosiHMA. CobbITue, Kak pesynbTar
3BOJIOLMOHHOI0, HEPreTM4YecKoro pasBuUTmUS AO/HKHO MPOU30MTN N NOCBLISIKN ANs 3TOro
3aKNaAblBAlOTCA, HO AasieKO He BCeraa 3aKaaablBaloTCs KOHKPETHbIE CUTyaumun, KOTopble A0SIXKHbI
6bITb TOTYKOM K 3TOMY, XOTS HeNb3si OTpULATb M BO3SMOXHOCTb 3aK/aAblBaHUS KOHKPETHOIO
Cob6bITMS YunTenamm n He TONbKO UMK, B nocnegHem criyvyae, OKOHYaTelbHOE peLleHne u
NCNOTHEHWE OCTaeTCs 3a YUNTENSIMU, HO KOHTPOJIb 3a CUTyauMeln OCYLLeCTBASIETCH, Kak NpaBusio,
KypupYylLLen Ha HacTosweM oTpeske BpeMeHu BLl. MHdopMaumsa 0 TOM, 4To 3T cuTyauum 6yayT
3aN0XXeHbl, 3aKnaablBaeTCa OAHOBPEMEHHO B HECKONbKO 6aHKoB (B 6aHK LLlambana n yepes
KoopanHatopoB B 6aHK 1-ro kosnbua). baHk LLlambana B3anMocBA3aH C NiaHeTapHbIM BpEMEHHbIM
A4POM, 04HAKO, HeNb3s BOCMNPUHUMATb UX KaK OAHO U Toxe. Aapo 6onee dyHKUMOHANbHO, He
HaCTONIbKO KOHKPETU3UPOBaHO N MHMOPMATUBHO, Kak LLambana. OHM CyLwecTBYIOT B 4OCTAaTOUYHO
NJI0OTHOM 3aBA3Ke U AENCTBYIOT CBA3aHHO W COr/lacoBaHHO. 10 napaMeTpaM BPEMEHHbIM,
SHepreTMYecknM, MHPOPMaLMOHHBLIM 1 MO pSAy APYrMX napamMeTpoB cTpykTypa Lambana
OTHOCUTCH K pa3yMy, HeNb3sa CKasaTb, YTO MJAHETAPHOMY, HO K KOHKPETHOMY pa3yMy, BKIO4Yas
YenoBeYeCKy UMBUAIN3AUNIO, CUCTEMY KaK HAACTPYKTYp BMAOTb A0 YUYUTENbCKOW CUCTEMbI, TaK U
6onee HM3KME CUCTEMbI, HaNpUMep XMUBOTHbIE U YyTb 6onee HU3KKMe cywecTea. K ynopsaaoyeHuio,
NpoBeAEeHUI0 B HAaCTOSILLEM PACKPbITUS LUKMA CYLWeCcTBOBaHUSA umBmuansauum. Koppekumnsa He
nponssoamTca vyepes b6aHk LLambana. NHdopMaumsa o Koppekumm HaxoamTcsa B HeM. [pyroro
6aHKa c TakoK MONHON, NOTHOM OpraHm3aunen He cywecrtesyet. O4HAKO, Kak anbTepHaTuBa
6aHky Lambana cywecteyeT 6aHK NMPOTMBOMNOAOXHbIX Chl. OTYACTU MOXHO Ha3BaTb €ro
MacoHCKMM, X0TSa 3TO byaeT HeKOppeKTHoe Ha3BaHue. OH npeacTaBnseT U3 cebs
arperoposHepreTnyeckoe opMmMpoBaHue, B KOTOPOM XPaHATCSA HaKOMAEHUS Heb3s CKasaTb, YTO



TONbKO OTpuLaTeNbHble, HEraTUBHbIE, CKOpee HakonneHus apyroro ¢punocodckoro cknaaa. No-
ApYroMy 3aBsi3aHa 3HepreTuka, Bce Kak 6bl NpenoMsieHo Yepes onpeaeneHHYo npmusmy.
Wambany oTyacTn MOXHO COMOCTaBUTb MOYHKLUMOHANIbHO, €C/IN NPUHATD BPEMEHHOE S4p0
aHanorom 6moskpaHa, ¢ cMM6M0O30M MonyLwapuii, apCeHasbHbIX SHEPreTUYECKNX NPOrpamMm m
MO3>XEYKOBOIro NporpaMMHOro KOMrsekca, CobpaHHbIX BOEAMHO.

BepHEMCS K pa3BuUTUIO BpeMEHHOWM CTPYKTYpbl. B nocneagHen pace cneayet oTtMeTuTb 6onee
pacwMpeHHOe pa3BUTUE SrPEropoB, YTO OTHOCUTCS He TOJSIbKO KO BPEMEHW, CKOpPEe BCe B
kKoMmnnekce. MNpunyeM yuynTbiBannCb reorpaduyeckme noHATUS, pacoBble NoHATUSA (B
yenoBevyeCckoM MOHUMaHUKU pachkl), GUIOCOMOCKU - pesIrnmosHbie. MNMpu 3TOM HeNb3s cKas3aTb, YTO
CyLeCcTBOBaN KaKOM-TO XECTKO orpaHuyeHHbIn arperop (rpybo rosops - ceBon ansg ABCTpanuu,
cBOM Ang AMepuKu, CBOM A7 aBCTPASIMNCKON pennrum n CBoM ANs 3TOM Xe pennurnv B Apyrom
mMecTe). K npumepy, XpuUCTMaHCKUIA arperop oAnH Ha BCE€ KOHTUHEHTDI.

Mo>xHO rpy60 npeacTaBuUTb 3rperop. Kak 6bl COCTOAWMM N3 06beANHEHHBIX B O4HY CTPYKTYpY
(TOHHEenNb) YyenoBeYvyecKnx ocemn, XxoTsa 3TO HE COBCEM TaK.

0N AaHHbBIX 3rperopoB XapakTepHO MH(POPMALMOHHO HanpaBieHHOE UCMOIb30BaHMe
601bLIOro Yncna BpeMeHHbIX NEPBO3/1EMEHTOB, KOTOPblE 3a4eNCTBOBAHbI B COXpPAHEHWUM
nHdopMaunm bonee WNPOKOro NOpsaKa, HeXenn Kaxabli KOHKPETHbIA MHANUBUAYYM B AAHHOM
arperope. T.e., 370 MHdOpMaLMSA O pe3ynbTaTax AesaTeNbHOCTU rPynn TOW MU UHOW pennrmmn
(pe3ynbTaTtax He TONbKO C TOYKM 3peHUs, MOHUMAEMOWN NOAbMU).

Mpn o6beanHeEHNN onpeaeneHHOoN rpynnbl nL, Hanpumep o6beANHEHHbIX OAHOW Lefblo, Kak
6bl aBTOMaTU4YeCKN co3aaHneM arperopa byaeTt aBnATbCA AEATENbHOCTb 3TOM rpynnbl nmuy,. Kakoe-
To BpeMs 6yAeT cywecTBOBaTb 3TOT Y3KUN arperop, Aaxe coaepXxalmm onpeaeneHHyro
MHPOPMaLMIO O COBMECTHOMN AeATENbHOCTW.

MoHATME 3rperopHOCTN Npucylle aboMy naaHeTapHOMY pasyMy, UCKOYas HebonbLioe
KONIMYECTBO N'YMaHOMAHbIX c1abopa3BuTbIX pa3yMoOB, Y KOTOPbIX HET 3TOro NMOHSATUS.

[0 pacbl ATNaHTOB 3rperopbl CyLWecTBOBaAM B HECKOSIbKO APYrOoM Buae u kadvectse (6onee
KecTKue rnyyku, Habopsbl ocen).

Kakoe nnbo Bo34encTBME 3rperopoB Ha NpoxoxzaeHune 060104KON PUNbTPOB NOCAe CMEPTH
WUCK/TIOYEHO, T.€. NPUHAANEXHOCTb K TOMY UM MHOMY 3rperopy HMKaK HanpsiMyto He BAUSET Ha
3TOT NpoUECC. Y XMBOTHbIX TaKXe CYLEeCTBYIOT OnpeAesieHHble 3rperopHble CTPYKTYpbl,
ABNAWMEC O4HOBPEMEHHO KaK 6bl MH(OPMAUMOHHbLIMK 6aHKaMKN, B KOTOPbIX MPONCXOAUT
HakomnseHne n 0bpaboTka s3HepreTMYeCKMX MaTpuL, NOCTYNaAKLWMX OT XXUBOTHLIX. Tam xe
NPpONCXOAUT NX COCPefOTOYEHMNE NPU POXKAEHUN XXUBOTHbBIX.

CywecTByeT onpegeneHHas nHdopMaums, KoTopas NoCTyrnaeT C HEKOTOPbIX 3rperopos
HenocpeacTBeHHO B 6baHk LLambana, HO UCKOYEHO nonagaHne B Hero nHopMaummn ns
oTpuuaTesibHbIX 3rperopos. [1na 3TOro UCnosb3yeTcs onpeaeneHHas noacTtaHoBKa U dunbTpauns
MHpOpMaUnK (yXe yunuTeslbCKOM CUCTEMOMN) Ha APYrnX arperopax.

B Apyrnx MepHOCTSX TakXe CyLlecTBYIoT arperopbl. OgHako, HeT cMmbicna (ansa Bl,) co3pasaTb
C/IOXHble 3rperopuasibHMe CTPYKTYpbl B APYrnX MepHOCTAX. [opa3ao npoule 3aBeCTn cuctemy
CCbIJIOK B ApyrMe MepHOCTM M NOoJSb30BaTbCs 06LWMMM arperopaMm (MHOrMe, HO He BCe arperopbl
obuwme).

BaHk LWambana, nnaHeTapHOe BpeMeHHOe S4p0 ABASITCA eAUHbIMU CTPYKTYpaMn Ans BCeX
MepHocTen. Y 6aHka LLlambana B Apyrnx MEpPHOCTSAX CYLLECTBYIOT Kak 6bl cBOM noabaHkw,
pelwatline BHyTpeHHUE 3a4a4M AaHHbIX MEPHOCTEN, HO, C TOYKWN 3pEHUS MHPOPMaLMOHHOM
CTpYKTYypbl Lambana sBnsetca v byaeT ABNATbCA KypuUpyoLwen CTPYKTYpOn A1 BCeX MEPHOCTEN.
XpaHsWwen BC MHpopMauumio.

Byayuiee cywecTtByeT, HaYMHAET CyLWECTBOBATb NPUIOXEHMEM SHEPIUMN HACTOSLLErO.
Srperopsbl, KacaTeslbHO MPOLIOro MOXHO NPeAcCTaBUTb Kak onpeaeneHHble GunibTpbl, TOYHEE
cenapaTtopbl, cobupatowmne 3agaHHble MHPOPMALUMOHHbIE NMapaMeTpbl. Yepes 3Tn cenapaTopsl
NPOMCXOAUT NONyYeHue aHeprum, nHdopmaumun. T.e. CylecTBYeT onpeaesieHHas sHepreTmyeckas
CTPYKTYypa arperopa, cnyxawasa an4a pacnpegeneHmsa noctynuelien nHpopmaumun. B Hen



dopmMupyeTcsa onpeaeneHHas kak 6ol 6a3oBas MoAenb pasBUTUA CUCTEMbI, HO peasibHOCTb MOXeT
OT Hee oTAn4aTbCs (BapmMabenbHOCTb NyTeN AOCTUXEHUS, Npmubnnxennsa k 6a3zoson mogenun), Mpu
CO34aHMK 3rperopa 3aklagblBaeTCs MHOXECTBO (hakTopoB, 0b6ycnaBanBatoWmMX ero pa3suTme,
OOMMHAHTHOCTb M XXeNaeMbl pe3ynbTaT No AOCTUXEHUIO. MI3MEHEHME 3TOM CTPYKTYpPbl MOXeT
NpoONCXoAuTb MO 3a4yMaHHOMY CLEHAapuio, HO, Kak NpaBu/o, BCerga HeCKONbKO OT/IM4aeTcs oT
Hero.

B TeuyeHne XN3HU MHOAMBUAYYM MOXET NepexoauTb C OAHOro arperopa Ha apyrown. Mpu 3Tom
HEKOTOPble HEe3HaYUTE IbHbIE 3aBA3KN C NpeablayLmm arperopom byayT coxpaHsaTbCs. DTOT
npouecc MMeeT NpsiMoe U Hepa3pbiBHOE OTHOLUEHME K KpeaoBOCTU. [psaMOn 3aBUCMMOCTH
NPOAO/MKNUTENBHOCTUN XU3HM OT NepexoaoB Ha arperopbl HET, OAHAKO 4YesloBEK MOXET bonee nnum
MeHee pauMoHanbHO BECTM 3aBeplueHne nHdopmauum, 6onee nnn MeHee paumoHaabHO
NCNO/b30BaTb CBOM OCU, YTO ByAeT CBSA3aHO C JIMYHbLIM BOCNpUaTMEM 6onee YCKOPEHHOIro Uamn
3aMen/IeEHHOro Te4YeHnst BpeMeHu. MNpun paunoHanbHOM 3aBepLIeHUM MHPOPMaLMN UHOMBUAYYMOM,
yepes ero BpeMeHHble CTPYKTYpbl NpoXxoauT 6oMbluee KoNM4yecTBo TEMNOPOB, YTO CO3AaeT
cybbekTnBHOE owylleHne 6onee 6bICTPOro Te4eHNs BpEMEHU. YCKOPEHUS NpOLEeCcCOB CTapeHns
Nnpwv 3TOM HEe NPOUCXOAUT.

CnepyeT OTMETUTb, YTO NMPU CYLLECTBOBAHUM TOr0 IGO0 MHOIro arperopa, BO3MOXHO
yrnpaBJieHMe AENCTBUSMN N Aaxke noacnyaHoe ynpaBiieHne yKopauynBaHUEM XU3HN CO CTOPOHbI
WHOMBUAYYMOB, KOTOPbIE 3HAIOT KaK 3a4eNCTBOBATb AAHHbIA MEXaHU3M.

CyLecTBYIOT pasiMyHble BapuaHTbl CO34aHNSA 3rperopoB. Srperopbl MOryT CO34aBaTbCs Kak
Hag cTpykTypamm (HoocdepHble CTpyKTypbl, BHe3eMHble LinBMnn3aummn), Tak n niogbMu.

PaccMOTpmM BapuaHTbl CO34aHUSA 3rperopoB «CHU3Yy BBEPX», T.€. CO34aBaEMbIX SII0OAbMU.
1. NMocTpoeHuns naeT oT Kakon nmbo rpynnbl MHAMBUAYYMOB, NepepacTatollee B faJibHENLWEM Ha
6os1ee MOLLHbIN Npouecc co3aaHus arperopoB CO CTOPOHbI NtoAen N BO3MOXeH Boobue 6e3
y4acTus Kypupyowmx HaaCTpyKTyp, NM60 C X HE3HAYNTETbHbIMU KOPPEKTUPY OLWLNMU
dyHKUMAMK. B ntobom cnyyae, 3Tu arperopbl pa3BMBaOTCS CaMOCTOSATENbHO.
2. AHanorMyHoe NOCTpoeHNe, HO B 3TOM C/ly4dae uMeeT MecTo ydactme Cunbl B ero ganbHenwemn
CTpyKTYypu3saumm. Cnnon npoBoanTCs onpeaeneHHas cucrematmsaums, Katanormsauyms
HaKOMAEHHbIX 3HAHU N SHEPTUN N, €CNTN AaHHbIA 3rperop rno CBOeMy Ha3HayeHUlo, TeMaTuke,
chepe nencremsa cornacyeTcs C TeMM UM UHbIMW NAaHamm Cunbl, TO B 3TOM Cny4vae MoryT
dopMnpoBaTbCa onpeaesieHHble HanpaBasoWwme MOMEHTbI HA BpEMEHHbIX ocsax. Kpome Toro,
Cunon moaenunpyeTcsa cama aHepreTndyeckasa dopma, CTpyKTypa arperopa. Kak npasuno, atu
arperopbl Hanbonee AONrOBEYHbI U C HUX MPOMUCXOAUT KaK MOXHO 6osiee NosiHOe 3aBeplleHne
MHPOPMALIMOHHbBIX MPOLLECCOB, T.e. peanusauuns onpegeneHHblX nporpamMm. Kacaemo 6yayuiero,
nocne AOCTUXEHUS onpeaeneHHbIX 3TanoB, Korga A4oCTuraeTcsa onpeaeneHHas yBepeHHOCTb B
TOM, YTO AAHHbIA 3KCrepuMeHT byaeT 3aBeplleH, OH OTNYyCKaeTcsa Kak 6bl HA ganbHenwee
camopassuTue. MNpn 3ToOM cO CTOPOHbI Cusibl MPOM3BOANTCS TONbKO AdSlbHENLWMN NEPUOANYECKUIN
CbeM MHdOopMaLun.

3rperop MOXHO YCNOBHO pa3AenuTb Ha CTPYKTYPbl NPOLWWOro, Hacrtoswero n éyayuwero. B
HaCTOSILEM NPOUCXOANAT Npouecchl NMb0o 3aBeplueHns onpeaeneHHbIX UMKoB, nnbo
npoxoxaeHune Kakmx-nmbo atanos opMnMpoBaHMs 3aBepLleHHbIX NHPOPMALMOHHbBIX
¢dparmeHTOoB, 6N10KOB AN AaNIbHENLIErO UCNONb30BaHNSA, Pa3BUTUSA, T.€. MOXHO rOBOPUTb O
BHECEHMWN 3rperopoM B MOMEHT HACTOoSALWEro A0NONHUTENbHON (PYHKUMKU HPOPMUPOBAHUS
WHpOpMaUnM B NSIAHETAPHOM BPEMEHHOM CTpyKType. KpoMe Toro, ogHa u3 dyHKUnmn noboro
arperopa 3akst4daeTtcs B obecneyeHnn BO3MOXHOCTU NONyYeHUs nobbiM NHANBUAYYMOM,
BKJ/TIOYEHHbIM B Aa@HHbIW arperop, MHpopMaumm n3 Hero, T.e. y4actus B UHPOpPMaLNOHHOM
obMmeHe. Takmm 06pa3oM, MOXHO paccMaTpuBaTb N060M arperop (B HacToSAWEM) Kak
onpeaeneHHbl MHPOPMaLUMOHHLIN 6aHK, HO, KaK NpaBunno, 3To baHK He3aBepLEHHON, TEKYLLEN
nHpopMaumn. O4yeHb rpybo MOXHO NMPOBECTM aHANOrMIK0 C oNepaTUBHOM NaMSATbIO C OFPOMHOMN



CTeneHblo Koppekumn owmnbok n gaxe Koppekumm BO3MOXHOCTM ownbok. Hanpumep, ecnn B
paboTte B rpynne ntogen o6beAnHeHHbIX B OAMH 3rperop y4acTByeT MHAUBUA C HEeCTabubHbIM B
CUY KaKUX-TMBO NPUUYNH NCUXONOMMYECKNM, SMOLMOHAsbHBIM COCTOSIHMEM, nHdopMaums,
noctynatowas oT Hero, No psay napamMeTpos He 6yaeT BNuUcbiBaTbCsA B 06wme MHPOPMaLUNOHHbIE
610KKM AaHHOro arperopa. B gaHHOM cnyyae oHa 6yaeT noctynaTb B obnactb 60n1ee BpeMeHHOro
XpaHeHus, rae aacopbupyeTtcs, NpMBOAUTCA B COOTBETCTBMUE U YXKe 3aTeM NPUBHOCUTCA B obLine
WHPOPMaLUNOHHbIE pparMeHTbl, 610KN.

«XBOCTbI» 3rperopoB MOryT NpUMbIKaTb TO K OAHOMY, TOK APYrOMYy «pycny» nogobHo
NOAUTUYECKUM NapTuaMm. MNpuyem gaHHash KOMMYTaUMs MOXET HOCUTb KaK UCKYCCTBEHHbIN, TaK M
€CTeCTBEHHbIN XapakTep.

B3anMMoCBS3b HacToSLEro n 6yayLiero.

KacaTenbHO BpeMEHHbIX CTPYKTYp 6yAyLliero, MOXHO paccMaTpuBaTb HACTOSILLEE KaK
3HEepronHMOpPMaLMOHHbIN NMPOLECC, UMEKLLNIA onpeaeneHHble NPOosiBNIEHUS, KOTOpble Kak ero
cneacrteue 6yayT oTpaxaTb onpeneneHHyo nHpopmauuio byayuwero. OgHako He cnenyet
pasrpaHMyMBaTb €ro co CTpPyKTypamu n3 rnepsBo3sieMeHToB. Hanpumep, Ana 60nbWMHCTBA
ryMaHougHbIX pasyMoB Heobxoaumasa nHdopmauns B byayuiem nponuncobiBaeTcs ¢ ob6a3aTtesibHbIM
y4yacTueM BpeMEHHbIX NepBO3sieMeHTOB. B To xe BpeMs, 06s3aTenbHO y4yacTue, Kak BpeMeHHOM
SHEPronHMOPMaLMOHHOMN COCTaBNSAOLWEN, TaK N ONpeAesieHHbIX 3aBA30K Ha BPEMEHHbIe
arperopbl. Bo3amoxxHa 3aBsi3ka B 6yayliem BpeMs MHPOPMaUMOHHbBIM CNefoM Ha onpeaeneHHbIn
arperop, KOTopbli 6yaeT CNy>XuTb yXKe B HAaCTOSILLEM KaK HanpasisawLwasa CTPYKTypa U Kak
nuTalroLLas sHeprua 414 passBuUTUS Kakoro NMbo 3annmcaHHoro B CTpykTypax byayulero npouecca
B 6yayLlieM HacTosiweM. DTO Harns4HO NMPOCNEXMBAETCS Ha TaKMX MOLLHbIX 3rperopax, Kak
pPeNuUrno3sHblie, B CUY He TObKO MAaCCOBOCTU U YBEPEHHOCTU UX MHAUBUAYYMOB, HO U
onpeaeneHHon 6narogaps AOMONHUTENIbHOM SHEPrOCTPYKTYype, CO34aBaeMoln Npu 3apoXaeHunn
3TUX 3rperopos. Jlyylwe BCero u HarnsaHee npocnexunBatb 3apoXaeHne XpucTtmuancTea. lNMpu aTom
co3gaBanacb Mozenb B Buae byayuiero Ans Hac (Cemyac XUBYLUMX) U HACTOSLWEro Ans Tex, KTo
3TO AeNnan Kak cueHapun K UCNOJIHEHUIO, K peanu3auunn.

HacTosiwee MOXHO NpeAcCTaBUTb Kak SHEPronHMOOPMaLMOHHbBIN MPOLECC, YCTPaHAOLWMNA
BapunabenbHOCTb CObbITUI, AaHHbIA NPOLECC MOXHO NpeACTaBUTb KaK MHOXECTBO
SHEpreTMYeCcKnUxX HUTEN cniaeTarLwmxcs B UHOOPMALMOHHbIE Y37bl, CrYCTKK, 6o/ee HacbIweHHbIe,
Bblpa)eHHble, KOTOpble CTAHOBATCH NPOSIBIEHHbIMU B HAaCTOSALWEM. DHEPreTuYeckoe HacblleHune
Kakoro-nmbo BapmaHTa NOTEHUMUPYET €ro K NPOosiBIEHMIO B HACTOSILLEM.

dopMupyrowmnecs CTpyKTypbl byayLliero Kaxabli MOMEHT Moay4yatoT NOATBEPXAEHME U3
HaACTOSILLEro 0 rOTOBHOCTU TOM UM MHOW NMepeMeHHON CoCTaBnsoWwen cTaTb JOMUHAHTHOM B
HacTynawooweM HacToaweM. KacaemMo yenoseka, ecnin CTpyKTypbl 6yayuiero nonyyarT CUrHan o
He HaxOXAEHUW YyenoBeka B onpeaeneHHoMm byayLleM, TO Y Hero € KaxablM MOMEHTOM BpeEMEHN
OT KaX4Aoro MOMeHTa HaCTOSLLEro Cy>XaeTcs BEPOATHOCTHbIN KOpMAop.

MoXxHO rpy60o nonbiTaTbCs NPUGIN3NTE SHEPrOMHMOPMALIMOHHBIA NpoLecC K rpady COCTOSIHUN,
y4nTbiBas onpeesieHHY CTaHA4AapTHOCTb NOBTOPSEMbIX Bellen, UMKANYHOCTb, BO3MOXHOCTb, HO,
B TO Xe BpeMsl YHUKaNbHOCTb MPOUCXOASALWMX NPOLLECCOB HE NO3BOJISET HAM UCMNOJSIb30BaTb 3TY
mMoaesnb. Ecnu roeoputb 06 nHamMBuAyyMme, TO B NPUHLMNE MOXHO NpeaCTaBUTb ero cpeaHee
NOSI0XEHNEe Ha OCU Kak rpad COCTOAHWUMN, T.e. AOCTAaTOYHO MOJSIHO ONUCaTb €ro COCTOSIHUS B
6yaywem, HO B TO Xe BpeMsl, N11060MN MHANBUAYYM MOXET HACTO/IbKO M3MEHUTb NapaMeTpbl CBOEWN
CUcTeMbl (4TO peaKoCTb, HO BO3MOXHO), YCKOPUTb UX, YTO 3TO ONMMCaHMe He NoLONAeT.

Ecnn e roBopuTb O BbIMOSIHEHMWN KaXAbIM pa3yMoM, 1M60 KOHrnoMepaunen pasyMoB KaKmnx-
nnbo onpeaeneHHbIX 3a4ay, Lenemn, BblpaXarLnxXcsa B KaKMX-IMbo onpeaeneHHbIX KOHEYHbIX
pe3ynbTaTax, TO O4YeHb TPYAHO HE BECTU peyb O CyLLeCTBOBaHUWN OnpeaesieHHON, He COBCEM SIBHO



Bblpa>€HHOWN 3HeproMHdOpPMaLMOHHOM Lienu NPUYNHHO-CNeACTBEHHbIX CBA3EN, 3aBUCUMOCTEMN.
OnpeneneHHble NUKOBbIE NPOSBAEHNS 3TUX NPUUNHHO-CNEACTBEHHbIX Lenen AOMKHbl HOCUTD,
Kaxpas B cebe, Kakon- NMMHBO OTHOCUTENbHO KOHEYHbIN pe3ynbTaT, T.e. onpejeneHHas 6asosas
Mozaesib € 60bLWON cTeneHblo cBoboabl.

MO>HO roBOpUTb O CYLLECTBOBAHUM OnpeaeneHHOro eCTeCTBEHHOro MexaHm3Ma
MoAenIMpoBaHUAa cuTyauum 6yayuwiero € BblaeieHNEM KOHKPETHbIX pe3y/ibTaToB, K KOTOPbIM
MOXeT NPUNTU CUCTEMA UCXOASA U3 oNpeaeneHHbIX MCXOAHbIX NapaMeTpoB.

PaccMOTpuMM KOHKpeTHbIM BapuaHT. Ha onpeaeneHHOM oTpe3ke CyLeCTBOBaHUSA 3EMHOM pa3yM,
WHANBUAYYMbI AOIKHbI NOAONTU K onpeaeneHHon, 4OCTaTOYHO NMOJSIOXUTENbHOM, MOLLHOWN
nepecTpomke B cBoeM pas3sntnum. OAHUM U3 MOMEHTOB MOJTYYEHUS TAaKOro pe3ysbTaTa MOXET,
HanpuMep, ABNATbLCS TpeTbs MMpoBas BoMHA. OHa MOXeT C/IyXUTb onpeaeneHHbIM
KaTaM3aTOPOM, @ MOXET UM He CAYXMUTb. DTO 3HAYUT, YTO OHA MOXET NMPOU30OMNTU, @ MOXET He
NPOM30NTU. YCNOBUS ee BO3HUKHOBEHUS ByaeT 34eCb CIYXUTb MHOXECTBO MeSIKMX (haKTOopoB,
KOTOpble onpeaensaTcs Npu noaxoae K HacTosweMy.

Moaenb, NpUBHOCUMYIO KakK onpeaenstowyo CTpykTypy dopmmpoBaHus éyaywiero, MoXHo B
KaKOW-TO Mepe CONOCTaBUTb C onpeaeneHHbIM 3HEPreTUYEeCKNUM KPUCTanoM, KOTOPbIA TSHET Ha
cebs onpeneneHHble 3a50XeHHble B Hero napameTpsbl. CywecTtByeT 60onblas cteneHb cBo60oAbI
pa3BUTUSA CUCTEMbI, HO Y3/bl KPUCTANIMYECKOW peleTKN Kak 6bl CTArMBatoT, NpUTArMBatoT Ha
ceba HeobxoamMble NnapamMeTpbl, GOPMUPYSA U3 BeCbMa BapunabenbHbIX YCI0BUA HeEObX0AMMble
Yy3Nbl - BEXU, COCTOSAHUS, KOTOpPble AO/MKHbI MPOM30MTU. ECNK npu noaxoae K HacTosiwemy
CJI0OXXMNOCb COCTOSIHME, B KOTOPOM BOMHA NpuHeceT HeobxoanMblie U3MEHEHMUS!, OHa o0b6a3aTeNbHO
npounsongeT. A ecnm coctosiHme 6yaeT TakoBO, YTO BOWMHA He npuBeaeT K 3a4aHHbIM
pe3ynbTaTaM, TO 3TO HE MPOUCXOAMUT.

Hanpumep, K 0O4HOMY M TOMY Xe 3a4aHHOMY BPEMEHHOW CTPYKTYPOI COCTOSIHUIO MOTYT
NPUBECTN HECKOSIbKO BAapMAHTOB:

- TpeTbsl MMpPOBAasi BOMHA;

- CO34aHuMe napanfiesibHO CMeLLEHHbIX MEPHOCTEN C «pacceneHnem» 06os04ek B COOTBETCTBUM C
TeMU napamMeTpamu, YTo OHU NPUBHOCAT B CUCTEMY;

- CMeLLeHme MoJIDCOB C NOrpy>XeHMEM B BOAHY CTUXMIO onpeaeneHHbIX YYacTKOB CyLUN U
BO3HECEHMEeM ApYyrux.

OTcroaa U BEPOSATHOCTb NPOMCXOXKAEHMS onpeaeieHHbIX CObbITUN.

TaknM e 06pa3oM MOXHO NpoCneaAnTb BOSHUKHOBEHME N onpeaesieHHbIX JIMYHOCTEN B UCTOPUMN,
KOTOpble AO/KHbI 6bIM pOANTBECSA U BbINOAHUTbL OnpeaeneHHy GYHKUNI B NCTOPUK pa3BUTUS
yenoBeyecTBa. HanpuMmep, no HocTtpagamycy, Takum nuuoM aensietcs npesmaeHT CLUA B.
KAMHTOH. HO ecTb TakXe aHanornmyHble counasnbHble HUWK, HE NPUBSA3aHHbIE K onpeaeneHHOM
KOHKPETHOW NIMYHOCTU, HanpuMep, BMecTo EnbumnHa npesngeHTom Poccmun Morno 6bitb ntoboe
apyroe nuuo.

Heobxoammo paccmaTpuBaTb 3TO BCe B rnobasnbHOM, KOCMMYECKOM MaclwiTabe.
KOOPAMHATOPDI: MpouncxoxaeHne HEKOTOPbIX onpeaenéHHbliX COObITUN MOXET HE UMETb
HWUKAKOro 3Ha4YeHMs C He YenoBevyeCcKom TOUKN 3peHns. C TOUKN 3peHns passinyHbIX Hag
CUCTEMHbIX (OPMUPOBAHMUI, HE MMEET 3Ha4YeHNe SIPKO BblipaXKeHHas CBSA3b
NPUYNHHOCNEACTBEHHOCTU KOHKPETHO BblpaXXeHHbIX CObbITUI onpeaeneHHOro pasymMa CTO4YKun
3pEeHUS 3TOro pasyma, HO MMEeEeT 3Ha4YeHNe COXpPaHeHMe ToM e NPUYNHHOCIEeACTBEHHOW CBA3MN,
CTOYKMN 3peHuns 6onee rnobanbHon, 6onee uenecoobpasHon. Mo3aToMy cpeacTBa A9 AOCTUXKEHUS
uenu MoryT 6biTb pas/IMYHbIMU, U PACKPbITUE UX HE BCeraa siBnsetca obsa3atenbHbiM. basoBble
NONOXeHUs He MOryT 6bITb pasriawaemMsl.

CyLecTBYIOT onpeaeneHHble, MOXHO CKa3aTb, OCHOBOMOIaramoLlmne BeLu, 3anmcaHHble
MHMOPMALMOHHO, NMEIOLLME XECTKO BblpaXXeHHbIN OKpac, SPKO Bblpa)XeHHble, ob6a3aTenbHble
ycnosus. ECTeCTBEHHO, CyLWEeCTBYOT MOMEHTbI, KOppUrMpyoLwmne, NpuBHOCALWMNECS U3BHE, TEM
CcaMbIM cnyXxawmne 6onee oCHoBaTeNbHbIMU AN AOCTUXKEHUSA XKECTKO NOCTAB/IEHHbIX Leewn,



0CO6EHHO, ecnn AOCTUXXEHUIO MX NbITAlOTCA BHECTU OTpULUATENbHOE BO34eNCTBME onpeaenieHHble
AeCTPYKTUBHbIE CuAbl, MbITAOWMECH BHECTU XaOTUUYECKMN NOPSAOK B IPKO BblpaXKeHHble
NOCTPOEHUS.

MexaHu3Mbl BbiIbOpa KOHKPETHOW BPEMEHHOW OCU MHAMBUAYYMA B MOMEHT HAcTosLWero
HacTtosiwee ans nHaAnBMAyyma sBASE€TCS MHOMOYypOBHEBbLIM SHEPrOMH(OPMALMOHHbBIM MPOLLECCOM
BblbOpa BpeMeHHbIX 0Cen, npegonpeaensowmx passmTme cobbITuUi.

OCHOBHble MexaHM3Mbl, Npegonpeaensaowme sbibop MOXHO pasaenuTb Ha ABe rpynnbl
1. BHyTpeHHMe.
2. BHewHwue.

1. BHyTpeHHNe MexaHn3Mbl BblIbopa rOMOSIOrMYHOMN AN HAaCTOSLWMX BPEMEHHbIX MPoLEeccoB
KOHKPETHOW BpeMeHHOW OCU onpeaensieTcs cneaylowmmm napaMmeTpamin:

e OnpeaeneHHbIn 3HEProMHMOPMaALMOHHbBIN dparMeHT Ha ANCKE 3-eM YaKpbl, UMEHYEeMbIN B
panbHenweMm KJ1HOY.

» KpenoBoCTb.

PaccmoTpuM nx 6onee noapobHo.

Kntou siBnseTtcs 0606WeHHbIM KOAOM AN KaXKAoro MHAMBMAyyma. ¥ MHOrMX MHAMBUAYYMOB OH
CPOACTBEHEH, XOTH N HE UAEHTUYEH.

Knou npucyTCTBYET yXXe Npu BXoAe B Teso AyWn U UHANBUAYANEH Ha KaXXAYyH XU3Hb
MHAMBUAYYMA, rae onpeaeneHHble He3Ha4YnTelbHble NPonopUMoHanbHO 0bwen MHHOPMaUNOHHOM
4acT U3MEeHEeHNS BO3HUKAKT B 3aBUCUMOCTU OT obLwero pas3smTtusa aywm n ob6ono4ku nocne
NPOXOXAEHMSA NpeablayLwmnx XusHen. [laHHble NU3MEeHeHUS ABNIAITCA B 6onblen cTeneHun
cneacTemeM npeabiaywmx MHKapHauum, ¢ y4eToM Takxke @yHKUUK, onpegenstowlen ganbHenwee
pasBuUTUE MHOMBUAYYMA B LAHHON TEKYLLEN XU3HMU.

OCHOBHYIO HEM3MEHHYIO 06LLYI0 YacTb KOAa MOXHO Ha3BaTb 3TAJIOHOM. DTaNoOH onpeaenseT
NONOXEeHNEe HAXOXAEHUSA MHOMBUAYYMA B KOHKPETHOM MU3MepeHun BpeMeHn (MepHocTu). OH
Hen3MeHeH ANnsa Bcex nHanMBMayymoB. BapmnabenbHbl nvwb HeGObLLAsA YaCTb MEeHee CIIOXHbIX
nporpamm. Mo KayecTBy HEM3MEHHYIO 3TANIOHHYIO YAcTb K/IKO4Ya MOXHO CPaBHUTDL C
CynepAaosIrOCpPOYHOM NPOrpaMMon Mo3XKeuka, HanpuMep, Y XXeHLWWHbl CBA3aHHOM C
NPoOAO/KEHNEM poaa, poxaeHneM pebeHka.

Mpn co3aaHUM BPEMEHHOM AYENKWN 3TASIOH HOCUT OTNeYaToK BpeMeHHOro dakTtopa, B KOTOPOM
HaXoAUTCSA AaHHbIM pa3yM (3emMns), T.e. OH FOMOIOrMYEH N CUHXPOHU3NPOBAH BO-MNEPBLIX, C
nAaaHeTapHON BPEeMEHHOW CTPYKTYPOW, N, BO-BTOPbIX, C HUXKECTOSALWMMU CTPYKTYpaMu.
3Ta roMosIOrMYHOCTb U CUHXPOHU30BAHHOCTb (KOHKPETHO AaHHasa MHMOpMaLMOHHasa 4acTb
K/to4a) He N3MeHSeTCsa C NPOXOXAEHMEM NOCNeaYLWMX MHKAPHAUMOHHbIX XU3HeNn. MeHseTcs
NNLWb HE CUIbHO BblpaXXeHHbI 3HepProdoH 3TasioHa, COOTBETCTBYOLWNNA N3MEHEHUSAM,
NPOUCXOAALLNMU B TEYEHUUN MHKAPHALMOHHBIX XMU3HeN Ha 6bMoaKpaHe, COBMECTHO C M3MEHEHUSAMU
BHELUHWX YCIOBUA NPOCTPaHCTBEHHO-BPEMEHHOIO KOHTUHYYMa, npuMepHo 70% kacaemo
BpeMeHn n 30% KacaeMo NpoOCTpaHCTBA.

Kntou, KpoMe oTobpa)keHus Ha AucKe 3-ei Yakpbl, UMeeT oTobpa)keHne Ha BMO3KpaHHbIX
CTPYKTYpax, T.e. Ha HWXXHEM KofbLie bnoskpaHa 1 Ha BEpXHEM KOJbLe CTPOro 3epKasabHO OT
HUMXXHero. [lJaHHbIM KoA Kak 6bl N0 CcnMpanu NnepexoanT C HUXHEro Kobla Ha BEPXHUIN KOHYC, rae
3epKanbHO oTo6paxaeTcs Ha BepxHEM KosbLe. [pn 3TOM NOCTOSAHHbIA K04, HaXoASLWNNACS B
HEN3MEHSEMOM COCTOSIHUM, HAXOAUTCSA Ha HMXXHEM KOHyce bnoakpaHa. B panoHe 3-en 4akpsbl
MOTyT MPOUCXOAUTb HE3HAUUTEIbHbIE KOPPEKTUPOBKU, B npeaenax 12-14% oT uMmerowerocs ot
poXxaeHuns NMbo B CTOPOHY YBeUYEHUSI SHEProHACbIWEHHOCTN, MO0 YMEHbLIEHUS, HO
KacaTesIbHO TOJIbKO SHEProHacbIWEHHOCTHN, @ He caMon nHgopmaummn. OTobpaxxeHne AaHHOro
K/t04a Ha BEPXHEM KOHYyce bnoskpaHa nmeet ogHOBpeMeHHO MYHKUNM M3HavasibHOM 3a4aHHOCTU
N, B TO Xe BpeMsl, MOXET KOPpeKTUPOBaTbCA U3BHE.



KpenosocTb. MexaHU3M yyacTus KpeaoBOCTM B BbibOpe 0CM AOCTAaTOYHO PaCKPbIT B KHUME U
AO/MKeH 6bITb B3AT OTTYyAA.

CnepyeT 3aMeTUTb, YTO BapmMaHT KpeJoBOro Bblbopa He nepecekaeTcs C BApMaHTOM
KNto4yeBoro Bblbopa. Ho Ha KOHeYHOM 3Tane (MoMeHTe Bbibopa) CBeEpKa MOXET NPOUCXOAUTD,
ecnn ectb pasbanaHc. Knwoy onpegensiet BO-NepBbIX, FTOMONOMMYHOCTb BCEX TEX BPEMEHHbIX
0Cen, KOTOPbIMU MHAMBUAYYM MOXET ONepupoBaTh M NULLb BO-BTOPbIX - BbIOOP KOHKPETHbIX
0oCen, HO BCe-Taku nepeoonpeensiowen ana sebibopa KOHKpETHOMN ocn 6yaeT KpeaoBOCTb.
MponcxoamnT HenoCcpeaACTBEHHOE B3aMMOAENCTBME KPeaoBOro Kosbla C AUCKOM 3-el Yakpbl
nocpeacTBOM U3MEHEHUS SHeprococTasnsowen 060104k n ganee ot 060/104KM N0 BPEMEHHOMY
TOPY Ha ANCK 3 YaKpbl.

Kpome Toro, osiBbl rONIOBHOIO MO3ra Bbl6MpatoT KOIMYECTBO OCEN, YUUTbIBaS
WHKapHaLUMOHHbIM ONbIT, onpeaenss cyabby nnn Kkopuaop pa3Butus cobbiTuin. T.e. OHU eLle
6onee cyxatoT Bbl6Op nocne ka4eBoro sbibopa.

MOXHO CKasaTb, YTO K/I0Y onpenenseT nosioXxeHne nHamemayyma B NnpoCTpaHCTBEHHO-
BPEMEHHOM KOHTUHYYMe, TOr0O MecTa, B KOTOPOM OH byaeT obutaTtb. Npn 3TOM npomcxoamT BbI6op
TOM UAN UHOW FOMOOrMYHOM OCK. 34€eCb, B 3aBUCMMOCTU OT KOHKPETHOCTW, HaCbIWEHHOCTM
KpeLoBbIX NapaMeTpoB MOXET MPOUCXOANTb Kak 6bl NpeaBbl6op TOM MM MHOM OCK Ha
onpeneneHHbIn OTpe30oK BpeMeHun B byayuiem. MNpu 3TOM nepBUYHOE NpegonpeaeneHmne
(3arnsgbiBaHme B 6yayuiee) MoOXeT A0X0AUTb A0 MATU fieT, HO 6bIBalOT N UCKIOYEHUS. DTO
ocyuwecTBnseT 6MoaKpaH C y4eToOM apCceHanbHbIX HakonneHun. HanpuMep, HANMBUAYYM NOCTaBUN
cebe onpeaeneHHy0 KOHKpPEeTHYIO 3a4a4y, AOBECTM A0 KOHLA Hay4YHblI 3KCNEPUMEHT. B aTOM
cny4ae npoumcxoauTt Bblbop Hanbonee roMonorMyHomn, 6naronpmaTHON ANsS peleHnss KOHKPeTHON,
OAHHOM CUTyauMm BPpEMEHHOM ocn. ECcnm He noaXxoauT HacToswas, a Yale BCcero Tak 1 boiBaerT,
HanpuMmep, NpyY O4YeHb PE3KON CMeHe pelleHns, To, OTTalKMBasCb OT MOMEHTa HacTosLWero 4yTb
Bnepea B byayuwee, ocywectenseTcsa npegsaputenoHoe (MMEHHO npeaBapuUTesibHOE)
dbopMmnpoBaHmne nHpopmaumMoHHbIX 6/10KOB (CrycTkoB). ToUHee 3TO elle He camMu
MHMOPMaLMOHHbIE POPMMPOBaHMSA, @ HAKOMAEHMA ANS nocnenyrwmx dopmMmmposaHuii. MNpu 3ToM,
B 3aBMCMMOCTM OT 06LLein aHeproHachiWeHHOCTM 060104KN, Takxke BoobLle OT MOLWHOCTM BCeX
dHepreTnyeckmMx napameTpoB MHAMBUAYYMA B AAHHbIA MOMEHT, NnpeaBapuTesibHoe
dopMupoBaHmne, a B ganoHenwem n obopmiieHmne 3TuX MHOOPMALMOHHBLIX hparMeHToB, HOCUT
XapakTtep nepmoanYHOCTM N KOHKPETHOCTM pa3MelleHuns AaHHbIX GOpMMPOBAHUIA Ha BPEMEHHOM
dakTope 6yayuwero. N'pybo rosops, dyHKUMAMU UX pa3MeLLeHNs 3aBeayeT onaTb xe 61MoakpaH.
Ecnn nHamBmayyMm CKkfioHEH NOMMMO OCHOBHOW MOCTaB/IeHHOW nepea cobon uenu «oTBeKaTbCa»
Ha pelweHue Apyrmx 3aj4ad, HO Npu 3TOM Leflb UMeeT npegonpenenstouiee BCe Xe 3Ha4yeHne, B
3TOM cny4ae, nHpopMaumoHHble popMmpoBaHuga 6yayT pacnonaratbCs Hanbonee NAOTHO
(3apencrTeyeTcst 6MO3KpaAH, OTYACTU HEKOTOPble NOAKOPKOBbIE Npouecchl). T.e. B HEKOTOPOK
3aBMCMMOCTM OT NporpaMM, KoTopble 6yayT oTBneKkaTb OT pelleHUsi OCHOBHOM 3a4a4uun, KoTopas
6onee BaxHa Ansa MHAMBMAYYMaA, pacnonoxeHne NHPOPMaLUMOHHbIX POPMMPOBAHUIA Ha
BpeMeHHOM dakTope byayuwero 6yaeT Tak N0OTHO, YTO6bl MAKCUManbHO UCKNOUNTbL NOAO6HbIE
oTBne4vyeHus. Ecnn yTpupoBaTb U rMNoTeTUYECKM NpeacTaBuUTb CTO/Ib HAacTOe UX PacrosioXeHune,
4YTO He 6yaeT MexAay HMMKW NPOMEXYTKOB, TO Ha Bbixoae byaeT 3oMb6u.

B TOoM cny4ae, ecnn ana popMMpoBaHUSA KOHKPETHO NOCTaBNEHHOM Lenn 3a4eNCcTByeTCs
3HaUMTENbHbIN KoMMneKkc (cpopMmMpoBaHa U MOLHO 3HEpPreTUYeckn HacblWweHa KOHKpeTHas
nporpamMmma, HaueneHHas Ha pelueHne 3TUX 3a4a4 U AONONHUTENBHO K HEN NOATAMMBAETCS eue
onpeAeneHHbIr MPorpaMMHbIA KOMMEKC), To dopMUpoBaHmMe 3TUX MHMOPMALMOHHbIX
dparmeHTOoB 6yaeT HOCUTbL Bonee KOHKPETHbIN, 6osiee ABHO BblpaXXeHHbIN XapakTep. IMeHHO B
3TOM cny4yae npoucxoamt 6onee MouwHoe B3anMoaencreme, 6onee MOLHbIN KOHTPOJIb CO CTOPOHbI
6bunoskpaHa. Ecnun xe cywecTByeT oTBlevYeHne Ha apyrme uenm, T.e., rpybo rosops,
nocTaBNeHHas uenb He onpeaesieHa Ha NpPorpaMmMHOM YpoBHeE, TO HeC(POpMMpPOBaAHHASA MOJIHbIM
obpa3oM nporpaMMa COOTBETCTBEHHO HE MOXEeT NMOATSAHYTb 3@ CO60M AOMONHUTENbHbIE 3HAYUMbIE
AN Hee NporpaMMHble KOMMJeKCbl. B 3ToOM cny4yae, ¢ BepOoSATHOCTbIO 6aM3Kkon K abcontoTHOM (B



3aBMCUMOCTM BCE Takun OT cTeneHn opMmnpoBaHuns), 6MosakpaH He BKIOYAETCH Ha OYEHb NIOTHOE
B3anmMoaencTeme n He obecneynmBaeT oYeHb NJIOTHOM NOAAEPXKKM, YTO NPUBOAUT K pe3ynbTaTy
«WapMKOM-BanmkomM». MNpu ANUTENbHOM CYLWECTBOBAHNUM NHAMBUAYYMA B TaKOM COCTOSIHUMN
€CTeCTBEHHO NPOUCXOAUT CTUpPaHMe AOMUHAHTLI BNOTb A0 HYAA. Ho ecnu Bce Xe npousonaer
Kakon nmbo MOLUHbIM Npeaonpeaensowmin ToON4YOK, OHa BCE-TakKM BKITHOUYUTCS.

B cnyyae He BKNOYEHHOW NporpaMMbl, MHPOPMaLMOHHbIE dparMeHTbl POPMUPYIOTCS B
HeAOoCTaTOYHO onpeaeneHHOM, NPOsSIB/IEHHOM BUAE N C AOCTAaTOYHO XaOTUYHON MHPOPMALMOHHOM
CTPYKTYpPOW.

2. BHewHwne ycnosus, nobyxaatowme nHANBNAYyMa K KakoMy-nnmbo Bblbopy MOryT 6biThb:

e Pe3kas cMeHa 3K0oIormyeckonm obCTaHoOBKW, HanNnpuMep, B3pblB peakTopa, KaTakIusm,
U3MEHUBLUUN cpeny obuTaHus. e e CounanbHble NOTPSICEHUS, HAaNpUMep, pe3kasi CMeHa
NONUTUYECKOro Kypca v np. BO3AENCTBUSA APYrMX MHANBMAYYMoB. Peakumei Ha nonobHble
BHELUHME BO3AENCTBUSA MOXET bbITb CMNIbHOE YYBCTBO CTpaxa, Nnpueoasuiee K aHOMasbHOMY
pexuMmy paboTtbl 3-er Yakpbl. Hanpumep, HabnoaeHne n 0co3HaHUe MHAMBUAYYMOM MOLLHOIO
KaTakK/IM3Ma MOXET Bbi3BaTb OCTAHOBKY M AdSIbHENLLYO XaOTUYHOCTb B paboTe 3-eir vakpbl,
nocne 4yero oHa HadynHaeT paboTaTb aHOMaNbHO M BblibMpaeT Ty BPEMEHHYIO OCb, KOTOpas, B
MOMEHT ee aHOMaNbHOCTU, «KaxeTca» el Hanbonee noaxoasaLwen, He ABNASCb TAKOBOWM.

Bo3aencTtBne kocMmyeckmx Cun KacatesibHO BO3AENCTBUS KaK Ha CaMOro MHAMBMAYYMa, TaK U
HenocpeaCTBEHHO HA ero BpeMeHHbIe CTPYKTYPbl:
e [lepeBoq BpeMeHHOM ocu 6e3 3a4eNCTBOBaHUS A151 3TOro KpeaoBbiX, apCeHanbHbIX U Ap.
CTPYKTYp, T.€. HENOCpeACTBEHHOE HaBeAeHNEe BPEMEHHOM OCH.
e «O6xo0n» onacHoro parMeHTa B 0CM NO AOCTpoeHHOMY Cunon pparMeHTy (WYHTY) B cnyyae,
Korga AOCTy4aTbCs A0 pa3syMa 06blYHbIMM NepeKkoAMpPOBKAMU HEpPeanbHO UAN HET BpeMeHu. Ons
WHAMBUAYYMA 3TO MOXET BbIrNsAeTb, Kak, rpybo roBopsi, B Menoym CMeHa O4HOro Ha Apyroe,
NpOTUBOMNOIOXHOEe. Hanpumep, wen nHAMBUAYYM B O4HY CTOPOHY, pa3BepHY/ICs U noLwen B
OPYrylo, XOTs, MOXeT 6bITb M AOCTAaTOYHO XeCTKOe MoAeNMpoBaHNE CUMTyaunm Ha BpeMeHHOM OCMU.
» O6beamHeHne (3aMblkaHME) BPEMEHHOW OCM MHAMBMAA C OCbIO NHOO6MMOro UM 4yenoseka.
HanpuMep, OH MOXeT nonacTb B NMPOM3BOACTBEHHYIO aBapuio C sieTaslbHbIM MCXOAOM U BAPYT UM
OB/laeBaeT YyBCTBO CUIbHOIO 6eCcrnokoncTBa, CTpaxa 3a XXeHy. bpocuB Bce, OH MUUTCA AOMOMN
nnu genaet 4yto-nmbo Apyroe, YTO MOXET ero OTB/flIeUb OT UCNOJSIHEHNS 0693aHHOCTEMN.

B3avMoaencTBme HacTosILWEro HAnMBMAYyyMa c obuiennaHeTapHbIM
HACTOALLUM.

ONs KOHKPETHbIX NHAMBUAYYMOB OTHOCUTENbHO NOCeA0BaTEIbHOCTM TEYEHUS BPEMEHU
MOMEHT HacCToSLWeEero HaumHaetcs, rpybo roeopsi, C KacaHUs BpeMeHHOM ocn U 060104KMK
yenoseka.

OKOH4YaTeNbHO MOMEHTOM MPOLUNIOro MOXHO CYMTaTb He 06paboTKy BpeMeHHOM OCU Ha 3-eM
yakpe, a TaK xe, rpy6o, Bbixoa ocu n3 obonoukun. T.e., o06bpaboTka u pasBoOpOT BBEPX BPEMEHHbIX
OCeMn elle He ABNSeTCs OKOHYaTeNlbHbIM MOMEHTOM HACTOSILLEero, NOCKO/AbKY B HAaCTOSWEM
npoucxoauT ewe pparMeHTapHas obpaboTka nHdopmMmaunun.

MoOMeHT HacTosero, peasn3oBaHHbI MHANBUAYYMOM, NO BPEMEHHbLIM 0CAM, n3rnbaemoiM n
yX0oAsIWMM HaBepX, NOCTyMaeT Ha Cpe3 HAcCTosLWero niaHeTapHom ocu U U3MeHeHUs!, BHOCUMble
WHANBUAYYMOM, CTAHOBSTCS HACTOSLWMM AN BCEM CUCTEMbl B MOMEHT KacaHMs 3Toro obuiero
rnobanbHoro cpesa. [laHHble cobbITMS NPOUCXOAAT AN OWYLWEeHUS MHAUBUAYYMOB
OAHOMOMEHTHO. 3ana3abiBaHne MOXHO 6b1510 6bl KaK-TO OWYTUTb, €CNK, HanpMMep, pPacTaHyTb
BpeMsl B TbiCSAYY pas.



Cnepyet abcTparmpoBaTbCsl OT 3ana3AblBaHMS NPOXOXAEHUS HAacTOSLWEro MHAMBMAYYMa B
obuiennaHeTapHoOe HacTosLee, MOCKOJIbKY 3TO YCNOBHAasa BeMUYMHA N MHTEepEeCHa Nu1Llb
TeopeTUYECKH.

Kpome Toro, roBOpuTb O BHECEHUM HACTOsLLEro oTaenbHoro cybbekra B obliee HacTosLwee He
COBCEM aZleKBATHO, MOCKOJIbKY pelunTeNbHbIX U3MEHEHUN B obLliee HacTosiLee 3TO He BHOCUT U
3T N3MEHEHMUS CYLLEeCTBEHHbI /INWb B ero CO6CTBEHHOM KOHTEKCTe, APpYrMMu CnoBamMu - aetanu
He BAUSAIOT Ha KOHLUENUUIO.

Mexay BpeMeHHbIMU NOoA- U HAACTPYKTYPaAMN HET NOHATUSA B/IMBAHUSA BPEMEHWN, €CTb MOHATUSA
KacaHusa n nepeHoca nHgpopmaumm. Obwen obsa3atenbHOM rnobanbHONM CUHXPOHU3ALMUH,
NPUHATON ANSA BCeX pa3yMoOB, He CylecTByeT. HepeasnbHO BOCMPUHMMaATL CObbITUE B pa3BUTUK
onpeneneHHoro pasyma Ass BcexX OCTajlbHbIX YHUPULUMPOBAHHLIM MOMEHTOM BpeMeHU (Kak 6bl no
puHBMYY). Kaxxabli pa3yMm CyLlecTByeT B CBOEM BPEMSAUCUYNCIEHUN, BPEMS OLLYLLEHMN, BpEMS
NOHMMaHUN. HeKoTOpble MUKPOMMPLI CYLLECTBYHOT NIMLb MFHOBEHUS OTHOCUTENbHO BOCNPUATUS
yenoseka, Toraa kak Obnaka HanNpoTUB CYLWECTBYIOT COM3MEPUMO CO BPEMEHEM CYLLECTBOBAHMUS
BceneHHon (ecnu He 6onblie).

PaccmaTpuBaeTcs AoBONbHO 6onbluas abcTpakums U 3TO NWb OTAESNbHbIE ee (hparMeHThl.
Henb3s ckasaTb, YTO MHMOPMALMOHHbLIA dparMeHT O 3ana3iblBaHMM HACTOSLLEr0 HEBEPEH, YTO
dparMeHT BHeceHns (KacaHus) MHANMBUAYANbHOIO peasnn3oBaHHOrO HacTosuwero B obuee (Kak
nocTgakTyM) HeBepeH unu 6onee BepeH, YeM pparMeHT B3anMoaencTeusa (peanmnsauyumm)
MHAMBUMAYANbHbIX HacTosWMX B 0bweM HacTosweM. OHM BCe BEPHbI, HO N1LWb B onpeaeneHHbIX
KOHTeKCTax. Henb3s ckasaTb, YTO MHAMBUAYYMbl B3aUMOAENCTBYIOT HanpsiMyto (rOpM3oHTanbHbie
CBSI3M), @ CBSA3b 3TUX B3aUMOAENCTBUIN C 06WMM BpeMeHeM (BepTuKasibHble B3aUMOAENCTBUS)
OCYLLEeCTB/SIETCH No3Xe. DTO NPONCXOAMUT OAHOMOMEHTHO. Xusyuime cywecrtsa (B AaHHOM
YACTHOM CJly4ae 4YesioBeK) He B COCTOSAHUM OTCNeAnTb BTOPUYHOCTb FOPU30HTasIbHbIX CBS3eN Mo
OTHOLUEHWIO K BEPTMKANbHbIM. DTa BE/IMYMHA YPE3BbIYAHO Masia U €M MOXHO abCooTHO
npeHebpeyb. Ee MOXHO paccMaTpuBaTh SiMWb B TEOPETUYECKOM acnekTe.

OnuncaHune rnobanbHOM CUCTEMbI CUHXPOHU3NPYETCS CXOA0M BpeMEHM, NO3TOMY
B3aMMOLENCTBME McCYHe3atoLle ManbliX parMeHTOB 3TOM CUCTEMbI TakKXXe CUHXPOHU3MPOBAHO BO
BpeMeHU. Henb3sa nx paccMaTpuBaTtb B OTpbiBe. BpeMs npuxoasiwiee CUHXPOHU3NPOBAHO ANs
BCEN CUCTEMbI (eCNM rOBOPUTL O NJIAHETAPHOM CUCTEME), HACTOsILWEE CUHXPOHU3MPOBAHO AN
BCEN 3TOM CUCTEMbI, MO3TOMY Hesb3S rOBOPUTb, YTO MPOUCXOAUT HECUHXPOHHOE B3aMMoaencTemne
MexXay pasfIMYHbIMKU 31EMEHTaMN 3TOM CUCTEMbl. BCE CUMHXPOHM3MPOBAHO.

Ha Bonpoc, cywecTByeT 1M onpeaeneHHas otaenbHas OT HeNoCpeaACTBEHHO MHAMBUAYYMOB
onepaunoHHas CTPYKTypa, B KOTOPOM NPOM3BOAATCS BCe B3aMMOAENCTBUS OTBET TYMaHHbIN, ecnu
He YKIOHUYMBbIN: «EC/IM rOBOpUTb O BPEMEHHOW NIaHETapHOM CUCTEME, TO MOXHO CKasaTb, 4YTO
nnaHeTapHOe BpPeEMS LUMBUAM3ALMN MPOTEKAET B COrf1acoBaHHOM Ans Hee (UMBUAN3AUNN) pUTMeE.
AHanNuU3npys CerofHsLWHIOK BblLLEN3M0XEHHYO MHPOPMALNIO, HEMb3S MPUNTU K KOHKPETHOCTU
BbIBOAOB.

Bo3MOXHO, paHo o6obliaTte Ha HegocTaTke 6a30BbIX NPeACTaB/EHUA U NMOHATUN, HO BO3MOXEH
N co3HaTenbHbI 06xon Cunamu faHHOro MHopMauMoHHOro parMeHTa.

Cucrtema 6MoakpaH - syenka rno3BosiSeT C AOCTaTOUYHOW CTENeHblo onpeaeneHHOCTH
NoAAEPXNBaTb 3alaHHYI0 CUMHXPOHM3AaUMI0 MHAMBUAYYMa BO BPEMEHU AN BCEX UHAMBUAYYMOB. B
YaCTHOM CJlyyae nepexona OTAENbHOr0 MHAMBUAYYMA BMeCcTe C (PU3NYECKUM TeSIOM B APYrYHO
MEpPHOCTb siuenka 6e3yCcnoBHO HMKyaa He nepexoamT. OHa HMKOrAa He BbiNadaeT M3 S4YEencToro
CNnos, Haxoasawerocs B onpeaesieHHON MepHOCTU. A4denkn (MX GYHKLUMOHANbHO aHanorn4yHble
CTPYKTYpPbl) MHAWBUAYYMOB M3 napasiefibHblX MEPHOCTEN HaXOASATCS B UHbIX OTAENbHbIX (MO
N3MEpPEHUID) A4euncCTbiX cNnoax. OHM TakXkKe He nepeMellaeMbl U3 3TUX CNoeB, HE3aBUCUMO OT
nepeMeLlleHnin nHamemayyma. 3TmM A4osmkHa cobnoaatbcs ctabunbHOCTD.



27 NepBOU3NTYYEHUN.

CywectBoBaHue noboro pasymMa B HaACTOSLLEM MOXHO NMpeaCcTaBUTb Kak
SHEpPronHMOpMaLMOHHbIA NpoLecc, cneacTtBUeM KOToporo 6yaet popMmmpoBaHue onpeaeneHHbIX
SHEPronHMOPMALIMOHHbIX CTPYKTYP, B AafbHeNwWweM NHMOOPMaLMOHHbIX CrycTkos (6510K0B,
dparmeHTOB) B CTPpYKTypax byayliero, KoTopble B HacTosweM byayT aBNaTbCA
npegonpeaensowmmm ycrnoBmsiMm pa3Butus. JaHHble MHHOPMALMOHHbIE CTPYKTYpPbl HE UMEKT
HenocpeaCTBEHHOIO OTHOWEHUSA KO BPEMEHM N BPEMEHHBLIM NEPBO3/IEMEHTAM U ABASIOTCS
CNneacTBMEM CyLeCcTBOBaHUSA pa3yMa B COBOKYMHOCTU 27 U3TYYEHUN, B Aa/lbHENLLEM
MEPBOU3/TYHEHWUI.

C yyactmem 27 nepsounsnydveHumnin ob6pasyoTcs MHpopMaLnMOHHbIE CTPYKTYPbl BO BPEMEHHOM
KOHTUHYYMe. [pn 3TOM COCTOSIHWE BPEMEHHOIN0 KOHTUHYYMa He HapyliaeTcs. NepBonsnyyeHus
He CTAaHOBSATCS BpeMeHHOM OCbio (M He MOryT el CTaTb), OHWU CYLLUEeCTBYIOT caMu no cebe.
BpeMeHHY0 0Cb MHAMBUAYYMA, KaK npeaonpeaenstowyto cobbiTus U COCTOSIHUA MHAMBUAYYMA,
BCE XKe Hesib3s CYMTaTb NOSIHON COBOKYMHOCTbIO BPEMEHHbIX NEPBO3/1IEMEHTOB C
WHPOPMALMOHHbIMK (bparMeHTaMu. MNMepBoaneMeHTbl, Kak U Boobue Bce 100% BpeMeHHbIX
CTPYKTYp 1 o6pa3oBaHunin, He BCTynatT B NJI0OTHOE B3auMoaencreme ¢ nogobHbiMm
MHPOPMALNOHHBIMKN (DOPMUPOBAHUSAMU, KAK U C 27 NEPBOU3TYHEHUSAMMU.

NHdopMaunoHHble dopMupoBaHmsa (Cryctku, 610ku) - aTo MHPOpMaLUMOHHbIE (DparMeHThl,
nMerLwmne 6onbllen 4YacTblo MHMOPMaUMOHHO-HaNpasnsoLWwee 3Ha4YeHne Ha NPoxXoxaeHue
yenoBeYvyecKoro UnKaa no BpeMeHHbIM oTpe3kaM, HO, TeMNOopbl HE MMEIKOT OTHOLWEHMS K HUM. Y
BpPEMEHHbIX NepPBO3/IEMEHTOB CBOS 3aJaya, CBOM 0CO6eHHOCTU. BpeMeHHble NepBO3/IEMEHTbI U
MHPOPMaLMOHHbIE (bparMeHTbl HE MeLWatoT ApYr ApYyry. BpemMeHHasa cocTaBnsaowas cywecrsyeT
cama no cebe, T.e. BpeMsa He bypeT aBNATbCA AN AAHHbIX U3NYYEHUI HU UX COCTaBASAOWEN, HU
MX NpoOn3BOAHON. HO BCe-Takm npouecc npomcxoamT NOCTOSHHO, B3aUMOCUHXPOHU3NPYSCh, T.€.
npoTekas BO BpEMEHM.

YyacTtme Bcex 27 B 06pa3oBaHnKn CTPYKTYpbl HeobsA3aTenbHO B CUNY Kaknx-nnbo
ocobeHHocTeN. [laHHble n3MmeHeHnst 06bI4HO TpebyloTCca ANs AanbHenLWwero yyactms B npoueccax
6yayuwero. Bo3MOXHbl NepecTpoeHunst 3TUx 27 n3ny4yeHui B pasinyHble KOMbHaunm
(M3MEHEeHMEeM KONMYECTBEHHOINO COOTHOLIEHMS KaXaoro usnyyeHus, nmbo otcytcremem
HEeKOTOpbIX U3 HUX). B 6yayuwem B3anmMoaencTeysa ¢ MHPOPMAUMOHHbIM (pparMeHTOM
onpeaeneHHoe, roMosIOrM4YHOe eMy NMepBoOM3yYeHMe Kak 6bl akTUBU3NpPYeETCS.

Ecnu pepakTupyetca onpenenieHHas 4yacTb U3J/lydeHUn, TO OKpac, TOYHee BOJIHOBbIE
XapaKTepuCTUKKM MPOCTpaHCTBa npearnonaratT ocoboe noseseHne n onpeaeneHHble MOMEHTbI B
pPasBUTUN XUBbIX CyLlecTB (Npn nx Hanuumun). Hanpumep, 7 n3 27 n3nyyeHnn B onpeaesieHHOM
COOTHOLWeEHMN (KoMbuHauum) 6yayT onpeaenaTb TEXHOKPATUYECKUI NMyTb pasBUTUS
LMBUAN3ALMKN, HO eC/In NoAaTb BCe 7 OAHOBPEMEHHO, HUKAKOro pa3BuTtus He 6yaeT soobuue.
CxeMaTM4YHO MOXHO NMpoBecTu rpybyro aHanoruo npouecca pa3BuTmsa LMBUAN3aLNKU C
TEXHO/IOMMYECKNM MpoLeccoM, MELWMM 27 yNpasBisaloWnMX napameTpos, B 3aBUCUMOCTU OT
KOMBUHaLUMKN KOTOpbIX 1 ByaeT AOCTUraTbCs TOT WKW UHOW pe3ynbTaTt. ANs HOPMasbHOro
pa3BuUTUSA pa3yMa CYLLUEeCTBYIOT onpeneneHHble Habopbl N31YYEHUN, CUHXPOHU3UPYIOLWMXCHA BO
BpeMeHW. PasnnyHble 4ONONHEHUS, NEPECTPONKMN NPOUCXOAAT, MOXKHO CKa3aTb, aBTOMaTUYECKM.
MNpn HepoCcTaToyHOM (HeyBEpPEHHOM) pasBUTUMN LMBUAN3ALMK NOAOOHbIE U3STyYEeHUS MOTyT
KOOPAWHUPOBATLCS U3BHE, HO AOCTAaTOYHO YC/IOBHO. DTO 06yCnaB/nMBaeTCA BO3MOXHOCTbLIO,
CNOCOBHOCTbIO, a TakKXe HecnoCobHOCTbIO Kypupylowen umsmnmnsaumm (ULMBUAN3ALNIA) YNPaBasaTb
OJAHHDBIM npoueccoM. HM oanMH pa3yM He MOXET MOJIHOCTbIO YNpaBnaTb 3TUMM npoueccamMmu. Ectb
onpeneneHHble NOCTPOEHUS, SABNASAIOLWMECS NMEPBOOCHOBbLIBAOWMMM, KOTOPbIE HE MOMyT NoanexaTb
Koppekuun. CyliecTByeT onpeaeneHHbii Habop 27 nepBonsnyyeHnin, YHUPUUMPOBAHHbIN He
TONIbKO AN onpeneneHHbiX pa3yMoB, HO U Ans BceneHHON, n He ToNbKO ANns BceneHHOM.
OnpepeneHHble KOMBMHaAUMKM SBNAOTCA OCHOBoOMonaraowmmMm. OHM 9BASIOTCS FAPMOHUYHbLIMK,



uenecoobpasHbIMM MMEHHO Kak KonebaHusa. Korga umsmnmsaumsa pasBnmBaeTcs, CO CMEHOM 3MOX
naeT Kak 6bl HEKOTOPbIM Nepexo, U3 O4HOro criekTpa agobupatoTcs agpyrme. MNosaTomy, Kak
rOBOPSAT, Y KaXXA0M 3MOXM CBOW PUTM, CBOW BKYCbl U T.A., YTO MMEHHO 3TUM U onpeaenseTcs
(BblBMpatoTCca Kakme-To ob6aBoYHbIE MO3MLNN, NN YXOAAT OonpeaeneHHble, HO BCe AO/KHO
6paTbCs N3 3TOro rapMoOHUYHOro obuwero Habopa nsnydeHun). MMEHHO 3TOT rapMOHMYHbLIN Habop,
CUHXPOHU3UPYIOLLNNCA CO BPEMEHEM N YCITIOBHO 06YCOBNEHHbIN onpeaeneHHbIMU
SHepreTMyeckMmMm npoueccamm, MOXHO HasBaTb BOrom B ngeanbHOM MOHUMAHUKM 3HAYEHUS 3TOro
cnosa.

CMHXpOHM3aumMsa BO BpeMeHn ansa obmx 3akoHoB, obwmnx npoueccos Bo BceneHHon
Ha4YMHaeTCsl OAHOBPEMEHHO C pOXAEHUEM, HO A1 CyLeCTBOBaHUSA Kakux-nnbo pasymos, 1
HEeKOTOpbIX MOAOHOHbIX NMPOLLECCOB MOXET NMPOX0AMUTb, TOYHEEe NpPonuCxoauT XoTs 6bl 0OAMH pas3
(06bI4YHO ropasao valle) AONOoNHUTENbHAs CUHXPOHM3aumMs. OTa AONONHUTENbHAsS CUMHXPOHM3aLMUS
BO BpeMeHW He BHYTpu obulen, a TouHee CKaszaTb COBMECTHO C HEN.

Henb3s ckasaTb, YTO MH(OPMALMNOHHbIE CFYCTKM OTHOCATCSH K BbllLEONUCaHHbIM 27
NU3NYYEHUSM. DTN U3NYYEHUS Y4acTBYIOT B NoA06HbIX (pOpMMpPOBaAHUAX, HO POPMUPOBAHMS
aBnaTca 6onee MHpopMauMoHHbIMK, Bonee aHepreTnyeckMmMmm. MoXKHO rosopmTb 06 nx
BTOPUYHOCTHU, T.€. 3TO YXe CNeACTBUE NMPUBHECEHHbIX CBONCTB B onpeaeneHHoe cooTHoweHue 27
n3ny4vyeHuni, 6e3 npmBHeceHUs Kakmux nMbo AONONHUTENbHbIX BEIMYMH, O KOTOPbIX He Benachb
peuyb.

[aHHble MHDOPMALMOHHbIE CTYCTKN U B61I0KN HeNnb3s NpeacTaBnsaATb, Kak npmxoaswme no
BPEMEHHbIM CTPYKTYypaM. DTo 6amxke K Tuny aHeprmun B 6onee ynaoTHEHHOM BUAE U OTHOCUTCS K
pasyMmy u obutaHuno pasyMoB.

Moka pa3pelleHo 3HaTb SINWb TO, YTO 3TO CO34aBasIoOCh C NJaHETAPHOWN BPEMEHHOW CUCTEMOW
3HepreTmnyeckoro 6anaHca.

[JaHHble MHhOPMaUMOHHble 06pa3oBaHNA OTHOCATCS HEMOCPEACTBEHHO K pa3dyMaMm u
CYLLEeCTBYIOT, BO3HMKAKOT TObKO napanfesibHO C padyMaMn. OHU Xe ABNATCS U
npeaonpeaensiiowmMmMm 405 3apoXAeHNs pa3dyMa u Takxe CneacTBMEM ero CyLecTBOBaHUS 1
pa3BuTus. T.e. reHepMpoBaTb UX MOXET KaK caM pas3yM, TakK U HaACTPYKTypa, co3aatowas ero.

B ntoboM cnyyae 3Tn opMmMpoBaHUSA SBASIOTCSA NOCIeACTBMEM AEATENbHOCTU Kakoro-nmbo
pasyma. Ecnn, HanpuMep, 3Tn HGOPMMPOBAHUSA HOCAT HanpaBiSAKOLWKNMA XapakTep B byayuem, To Ha
onpeneneHHble BUAbl SHEPrMM HAKNAAbIBAETCA onpeaesieHHbIn BUa nHpopMaumm m
3aK/aablBaeTCsa B 3apaHee onpeaeneHHble Mecta, obnactn v T.4. B co3gaHmnm 3TOM 3HEpPrnm yxe
NPUHMMAIOT yyacTme ornpeaeneHHble U3Ny4yeHns U B fanbHenweM, Npu HaXxoXaeHnn nx yxe Ha
aApecHOM MecTe apyrue, imbo 3Tn Xe U3NyvyeHUs NMPUHMMaloT ydacTme B UX CyLLEeCTBOBaHUM.

Bce 371 nanyyeHusa npoctnparoTcs abcontoTHO Be3ae, 6e3 pasHuubl - NpoLLIoe, HacTosiwee namn
byayuwee. Koraa nHanemayym (nx coobwectso) 4to-nmbo genatoT, NpoucxoauT «pasnieT»
MHPOPMALMOHHbBIX OCKOJIKOB, TOYHEE MHMOPMALMOHHbLIX hparMeHToB. 2TU dparMeHTbl AyT No
CPOACTBEHHOM BOSIHE U, rAe-To BNepeau y 3TOW BOJIHbl BO3HMKAET Kak bbl onpeaeneHHas
NYYHOCTb, UYTO U ABMASETCA MHPOPMAUMOHHBLIM popMmpoBaHmem byayuwero. CpoaCTBEHHbIE eMy
WHPOPMaLNOHHbIe pparMeHTbl Kak 6bl MpuaAnnarT 1 06pa3yoT NOBbILLEHWE 3TOW MYYHOCTH.
Korga yenosek gymaeTt o yeM, nmbo, HacTpamBaeTCcs Ha onpefesieHHble MbICIN, AaHHAs NYYHOCTb
NOBbIWAETCS, T.€. BOSIHA CTAHOBUTCA Kak 6bl 6onee BO36y)XAEHHOM Ha OrpaHMYEeHHOM y4yacTke. B
AanbHeNweM 3Ta NYYHOCTb ABNAETCH yXXe Kakbbl hOKYCUMPOBLUMKOM, (POKYCOM, BOPOHKOM ANS
peanusaumm CoOCTOSSHUS B HACTOSILLEM.

Ecnu cpaBHMBaTb 27 U3Ny4YeHUN, BbIXOAsSLWME U3 BCENEHCKOro sapa 1 npuxoasiune B Hero,
OHM 6yayT NULWb COOTBETCTBOBATb OnpeAesieHHOMY 3TalloHy, He pa3finyasicb nNo CTpykTtype. MNpu
BXOZE BO BCENEHCKOe A4p0 NMyYHOCTEN yXe He CyLLeCTBYeT. DTO He 3Ha4UT, YTO OHU UCYEe3aloT B
MOMEHT HacToALWero, NOCKOJIbKY AaHHbIE N3TYYEHUS CUHXPOHU3UPYOTCA BO BPEMEHU, KOTOpoe
ecTb 1 B byayweM. LInkn cimwKkom Besink, NO3TOMY OHO ycrneBaeT NponTu. MOXHO cKasaTb, UYTO
no NpoxXoAy NOSHOrO BCEMEHCKOro LUMKa OHM (My4YHOCTU) ncyesatoT. OTcioaa v BbITEKaeT
cneacTeme, YTO B JIEBOM - «KBa3apHOW» yacTtu BceneHHon 6onblie n 06beKTOB U pasyMoB?



[aHHble MHpOopMaLUMOHHble 06pa3oBaHMs CTAHOBATCA NPOCTO MHMOpPMaLMeln, KoTopas ocefaeT B
MHPOPMALMOHHBIX baHKax. A nsnydyeHus, Kak wnn cebe, Tak n nayT.

MpaBunbHee 6yaeT BOCMPUHUMATD 3TN U3TYUYEHUS HE KaK KOPMYCKY/SPHbIA NOTOK,
nocnenoBaTesibHO NPOXOASALWMN Yepes3 BCe NPOCTPaHCTBO, a Kak MNoJsie - nsjsiyvyeHue,
OlHOBPEMEHHO CYLLECTBYIOLLEE Be3/e.

TakXXe Kak U BO BPEMEHHbIX CTPYKTYypax Mexay OCAMU, MexXAy XryTUKamu n KkaHatukamm 27
NnepBOU3NYYEHUIN He CyLLeCTBYeT NyCTOT, HEOXBAYEeHHbIX AAHHbIMU U3TydeHusamu. MoryT
CyLwecTBoBaTb onpeaeneHHble U3MeHEHHbIe NPOCTPAHCTBA, C HEKOTOPbIM HabopoM u3nyvyeHun,
OTCYTCTBMEM HEKOTOPbIX U3 HUX. HanpuMep, B 3aMKHYTbIX BPEMEHHbIX BOCbMepKax, ONUCaHHbIX
Bbllle, MOryT BCTpe4daTbCsa NogobHble aBneHns. Kak npasBuno, 3To KacaeTcsa TeX pa3yMoB,
OMUCaHHbIX paHee, YTO NAYT K CaMOpa3pyLUEHUIO U T.A4.

Ecnu npeacraBuTb CMTyaumio nonagaHus pasyma B NpPOCTPaHCTBO C HABOPOM U3Ny4YeHui
MEHbLUMM, YeM HeobXxoaANMMO AN Hero, (4TO MOYTU HEBEPOSTHO), TO IGO0 OH nNepecTaHeT
cywecTtsoBaTb, 1M60 OH MOANDUUMPYETCS BO YTO-TO Apyroe. Ho noao6HbIX MeCT HacTO/IbKO
Maso, 4YTo nonagaHue B HUX HUYTOXXHO MaNlOBEPOSITHO.

Henb3s noka cMmewmBaTb NOHATUSA 27 U3YUYEHUN CTPEMS BUAAMU SHEPTUIA, BbIXOASAWMMN U3
BCENEHCKOro si4pa, NOCKOAbKY NocneaHue eCcTb yXe KOHKpPETHbIe BUAbl SHEPrUA N HEe ABNSIOTCSA
NpoM3BOAHbIMU OT NEPBbIX.

MO>HO NONbITaTbCA NPeACTaBUTb MHAMBUAYYM KakK HEKUM pa3MbITbin (6e€3 YeTkux rpaHuL)
o6bpas, OT KOTOpPOro MayT onpeaeneHHblie HUTKU, XIYTUKU B3aMMOAENCTBUS, HO B TO XXe BpeMs, TO,
yTo MaeT B byayulee 4oCTaTOYHO ogHOUBETHO (Ha doHe obwero pasHouBeTus). Yenosek naeT B
OAHOM KaKOM-TO crnekTpe 1 B 6yayLieM ocBelaeT MMEHHO 3Ty 4acTb, YTO CBSA3aHO C KPeAOBOCTbIO
yenoBeka. Yenosek B3aMMOAENCTBYET M 3axBaTbiBaeT (OCBeLLaeT, BbiICBEUYMBAET) TObKO TO, YTO
MOXET 3axBaTUTb 3TOT cneKkTp. B cnyyae cynepkpenoBoCTu, YenoBek Kak 6bl ocBellaeT
(3axBaTbiBaeT) 6onble 6/IM3KOPOACTBEHHbIX LBETOB cnekTpa, Ho B cuiy Toro, 4to Hag HUM
AoBJeeT Kakasa-nnmbo naes, oHM Kak 6bl MepeoKpalunBaoTCs Nog AOMUHUPYIOLWNIA LIBET.

Koraa pasyma HeT, AaHHble 27 U3y4eHUI CyLLecTBYeT KaK CMIOWHOe n3nydyeHmne - nose B
3KOHOMWYHOM pexunme (OHO He 3By4uT). Korga popmumpyeTcsa pasyM, NOBbILAOTCA
onpeaesieHHble XapaKTePUCTUKN N OHU HAuYMHalOT 06pa3oBbiBaTb MyYHOCTU. MOXHO OTAANEHHO
NpPoOBECTM aHaNorM pOBHOIO Wesiecta A0 U 3By4YaHUs B MOMEHT CyLLEeCTBOBAHUSA MYYHOCTMU.
PaccMoTpuM npouecc HabupaHus TOUKN cMepTu B ByayLlunmx CTpyKTypax. Ha onpeaeneHHoOn BosHE
(ooHO 13 27 NepBOM3y4YEHUN) cyllecTByeT Kak bbl bapbep nnu ablipka, rae oHo nepecraer
3By4aTb. DTO MecCTO Kak 6bl aKpaHMPOBaAHO. MHAMBMAYYMY AOCTAaTOYHO NONACTb HA TaKYyk TOYKY
X0Ts 6bl MO O4HOM OCMW.

OfHOKpaTHble AaHHble iBNeHUs (TOUYKM CMepTU) TakK UM nHade Bceraga nNpucyTCcTBYOT. HO
Korga nx AoCTaTo4HO MHOI0, TO BE/IMKA BEPOSATHOCTb YTO YenoBeK nonajeTt Ha oA4HY U3 HUX (Kak
NBDKHUK B CnasioMe, KOraa Bewek HacTaB/ieHO MHOrO M 4acTo, TO, Kak OH He NnaBUpyeT, Besnka
BEPOSATHOCTb, YTO OH 06a3aTe/IbHO COB6bET KaKy-HUbyAab).

B HekoTOpbIX Cnyyasix 3T MeTKM AOCTaTOYHO YEeTKO onpeaenieHbl, B HEKOTOPbIX OHWU MOTyT
AOCTaTOYHO BapbMpPOBATbCA MO BpeMeHU. Touka cMepTu PUKCUPYET OKOHYAHUE OCU, MU MOXKHO
ee NpeAcCTaBUTb Kak onepaTtop, NOCTYNMPYOLWNI 3aBepLluieHne NporpamMmmel. NpoCKOUYNTb TOUKY
CMepTU, 3a/I0XKEHHYI Ha OCU UM 060NTK ee Mo APYror OCU HEBO3MOXHO.

MpUUYMHaMmn NX NOSBAEHUSA MOTYT ABNATbLCS pa3fiMyHble LJOMWUHAHTbLI B NOBEAEHUN YesioBeKa, B
TOM YnC/le MHKapHaLUWNOHHbIE, FEHETUYECKMNE NU3bSHbI, POAOBbIE MOAENN NOBEAEHMUS, Pa3/INYHbIE
CUTyaumm, CBA3aHHbIE C KpeaoBbIMN MOAENsIMU noBeaeHusi. BMecTe ¢ TeM cneayeT ckasaTtb, 4YTO
abCcontoTHbIE CNYYaNHOCTU 34eCb HE OTPaXatTcs. bbiBalOT C/Iy4anHOCTU 3aKOHOMEPHbIE, T.€. He
6yneTt napoBo3a, byaeT MawunHa, He byaeT MawunHbl, byaet UTo-HMBYAb ewe, N eCTb CNTy4anHOCTH
HenpeaycMOTpeHHble, rMobanbHOro Xxapakrepa, KOTopble MOryT, Kak OTpa)aTbCs, Tak U He
OTPaXKaTbCsl Ha JINYHbIX CTPYKTYpax UHANBUAYYMA.

BO3MOXHO roBOpUTb O CO3HATE/IbHOM COKpPaLLEHUN XU3HWU NyTeM HapaboTKn BpeaHbIX
npuBbiveK, 0 6ecco3HaTe/IbHOM COKpaLLEHMN XU3HU NYTEM NACCUBHOMO MPUSATUS BHELLHE



arpeccmBHbIX U APYrMX HaBsA3aHHbIX pakTopoB (Kak cpean counmyMma Tak U Apyrmx
B3anMMOAENCTBUN).

KpoMme Toro, cyuwecTtByeT Co3HaTe/lbHOE CaMOoNporpaMMmMpoBaHme Ha cMepTb (cymnuna,
Aenpeccusi, MbiC/in 0 Hen36exXxHOCTU cMepTu, 0 6e3BbIXOAHOCTU CUTyaunm). DTOT CLLEeHapUin o4YeHb
CWJIbHO pa3pyLlaeT CTPYKTypbl byayuero. NosBnseTcsa onpeaeneHHbli «4eCUHXPOHO3», B CUNY
yero MHPOpPMaUNOHHbIE PparMeHTbl He HOPMUPYIOTCSH, HE AOCTPaMBAKOTCA YETKO, @ CTAHOBATCS
KaK 6bl aMoOpdHOro TMNa, B pesynbTaTe Yero MHAMBUAYYM OCTAETCH 3aMKHYTbIM B CBOEM
HeraTMBHOM byayuweM. 'pybo roBops, ecnu y yesioBeka NOSIBASAIOTCA CyuumaasibHble MbIC/IN Kak
HEBO3MOXHOCTb BbITU U3 onpefesieHHbIX XXU3HEHHbIX 06CTOATENbCTB, TO NOAMNUTLIBasA 3Ty
nporpamMy 4esioBeK TEM CaMbIM 3aUMKIINBAET, NULAeT cebs yxe BO3MOXHO 6e3yCnoBHO
dopMumpyoWKNXCa APYruX CTPYKTYpP, OrpaHnuYmBaeT cebs OT CyLLeCTBOBAHMUSA Ha TOW Xe Ocu C
KOTOPOM OH NblTaeTcs cbexaTb.

KpoMe faHHOro CoCTOSiHMSA NoA406HbIN OrpaHMYMBAKOWMI KOTMYECTBO BbiboOpa MexaHu3m
cpabaTbiBaeT U B HEKOTOPbIX APYrMx COCTOSHUAX. Kak npaBu/io, 3TO KapbepHble Aenpeccuu,
Korga JenoBek cnefyeTt no o4HOW onpenesieHHon BbibpaHHOM ocun. FoBops 06 3TOM, HeNb3s He
yUYnUTbIBaTb OnpeaesieHHbln pakTop, CBA3aHHbIN C HECOBEPLLUEHCTBOM, MO0 CKopee
HeaAeKBATHOCTbIO 3aKOHOAATE/IbHbIX aKTOB peryampyroLwmx B3aMmMooTHoWweHus. MNpumep Tomy
dunsnyeckasa rmbenb MHANMBUAYYMA BCEACTBME NPOSABNEHUS BHELLIHEN arpeccmm us-3a Toro, 4to
OH He cTan (He 3axoTen, He ycnen) 3awnwaTtb cebsa nnbo ceonx 6aM3KMX, NpUAEpPXKNBASACH
AAHHOro 3aKOHOAAaTeNbCTBA, OrpaHuYmMBaloLlero ero B Bbibope Metonos (cnocobos) 3awnThl. T.e.
nrpaet ponb haKTop He3aLMLWEHHOCTN CO CTOPOHbI 3aKOHOAATENbCTBA, KOrAa MHANBUAYYM
6onTcs, 4TO MOXKET YOUTb TOrO, KTO YrPOXAET €ro XXM3HW, TeEM CaMbiM HaBfieyb Ha cebs
OTBETCTBEHHOCTb. Ha CTpykTypax 6yayLiero aTo OTpaxaeTcsa Kak 1 B ciiyvae cymumaa. MexaHusm
cpabaTbiBaHMUSA NPOrpaMMHOro KOMrsiekca CXoA4HbI, NoYTH Takom xe. OcobeHHO 3TO XapaKTepHo,
KaK 3TO HM CTpaHHO Ans Poccuu.

B3anMocBsa3b YeN0BEYECKMX BPEMEHHbIX CTPYKTYpP C BPEMEHHbIMMU
CTPYKTypaMu HaACUCTEM.

HaxoxaeHne nHaMBuAyyMma B MOMEHTE HacTosLWwero npocTpaHCTBEHHO-BPEMEHHOIO
KOHTUHYYMa XapaKTepulyeTcs TpeMms rpyrnnamm ¢hakTopos:
1. NepBas rpynna BkA4YaeT hakTopbl, OTHOCALLMECH HENOCPEACTBEHHO K MHAVUBUAYaNbHOM
BPEMEHHOW CUCTEME KaK MHAMBUAYYMA, TaK U MeXAy APYrMMU MHAUBUAYYMaMN, T.€. BHYTPEHHSAS
BpeEMeHHas cuctema 3emMnum (Kacaemo 4YenoBe4vyeCcKOM pachl).
2. BTopas rpynna Bk/ito4aeT arperopmanbHO-MHMOPMaLMOHHYIO CUCTEMY MO OTHOLUEHUIO KaK K
KaXXA0OMYy KOHKPETHOMY MHAMBUAYYMY, TaK U K LEeNOn uMBuIn3saumm, T.e. ntoam ¢ YYNTenbCKOM
HaACNUCTEMOWN B COBOKYMHOCTH.
3. TpeTbs rpynna pakTopoB BK/OHAET B cebs B3aMMOCBSA3b BblpaXXeHUs NpoeunpoBaHmem
rnobanbHOM BpEMEeHHOM CUCTeMbl UnBuamnsaumm (obwen ¢ Yuntensamm) n oTpaxeHue Ha
COOTHOLLUEHME C BpeMeHHbIMU NpoueccaMmn Kak 3Be34HbIMK, Tak U ranaktnyeckumm n bonee
obwmmun. PaccMoTpuM nocnenoBaTenlbHO KaXAayr rpynny pakTopos.

MepBasa rpynna BKAKOYAET TPU MNOAMYHKTA:
1.1 3aBepLueHHas, NONHOCTbIO 3aKOHYEHHAs BpeMeHHas CMCTeMa MHAMBMAYYyMa BoobLue.
1.2 OTHOLWEHME BpeMEHHOM CUCTEMbI KOHKPETHOIO MHAMBUAYYMA K BPEMEHHOW CUCTEME APYIrUX
NoAeNn U B3aUMOCBA3b C 3TUMU MpoLieccaMn OCHOBOMOIaraWmX KOAOBbIX BPEMEHHbIX CTPYKTYP
nHAMBUAYYMaA.
1.3 B3anMoCBSA3b BPEMEHHOW CUCTEMbI MHAMBUAYYMA PABHO M KOAOBLIX CTPYKTYP C 3rperopom
NHMOPMALMOHHON CUCTEMbBI, C UHKAPHALUMOHHOMW CUCTEMOM, C YUUTENBbCKON HAACUCTEMOMN.



MocnenHue ABa NyHKTa C/I0XHO paccMaTpuBaTb OTAENbHO APYr OT Apyra.
(1. 1.). KacaeMo BpeMEHHOWN CTPYKTYpbl MHAMBUAYYMA 3eNneHble A0CTaTOUYHO pacKpbln B KHUME
3Ty TeMy 1 A06aBUTb MOXHO He TakK MHOro. Y 4yesioBe4ecKnx MHANBUAYYMOB BO BPEMEHHOW
CUCTeMe CYyLLeCTBYET BblpaXxeHne eanHOro Koaa, Haxoasilerocsi B paoHe 3-er Yakpbl, paioHe
HUXHEro KoHyca n BepxHero KoHyca b2.

Cam KO/l HOCUT 3HepronHMOpMaLMOHHbIN XapaKTep, Bblpa>XeHHbIN:
e Bo-nepBbIX, NPOXOXAEHMEM MPOLUIbIX MHKAPHAUMOHHbIX XXU3HEN;
e BO-BTOpbIX, BbIGOPOM OCHOBHbIX KPeAOBbIX AOMUHAHT B HACTOSLLEN XU3HU;
e B-TpeTbuX, HOCUT Bonee a3HepreTUYecKn, Hexenn MHPOPMAaLMOHHbLIN XapaKTep B OTPaXKeHUU
yenoBeyeckor BpeEMEHHOM CUCTEMbl XapaKTeEPHOM AN UMBUAN3ALUUN B LLESIOM.

KO/ - aHepreTM4ecKnim OTTEHOK BbllWeonUCaHHON MHMOpMaLUn, BbIpaXXeHHOW Ha
3HepreTMYecKoOM HOCUTENE N UMEIOLWNIA B CBOEN CTPYKTYpPE SHEPreTUKy, CPOACTBEHHYIO
BPEMEHHOW OCU UMBUIN3ALNN.

Koa BO3HMKAET C MOMEHTa OCHOBaHMSA 060104YKM, MHKApPHAUNMOHHOM S4enku. B MOMeHT
CO34aHMSA OH MMEET He HACTOJIbKO HacCbIWEHHbI XapakTep. B MOMeHT co3aaHuns emy 6onblue
CBOMCTBEHHO OTHOLLUEHME K BPEMEHHON CTPYKTYpe UMBUAMN3ALUN, HEXENN K UHANBUAYANbHbBIM
HapaboTkaM 060/104YKN, KOTOPbIX eLle NpakTU4YecKn HeT, HO 060104YKe CBOMCTBEHHbI BCe Xe
nepBuYHblE KpeaoBble 3a4aun.

B 3aBMCMMOCTM OT CTeneHun pa3BuTns 060/04KM N B 3aBUCUMOCTU OT KOIMYEeCTBa
WHKapHaALMOHHbIX XWU3Hen (T.K. 3T NOHATUS He Bceraa 6biBatoT CBSA3aHbl) KO4 HaMo/IHAETCS
6onee nHanBuayanbHOM MHpopmaumen. TakuMm obpasom, NOCTENEHHO BCe TPU Bbllle OMMUCAHHbIX
NOHATUS YPABHOBELUMBAKOTCA, T.€. K MOMEHTY NOHOIro pa3BuTnUs 060/104KN, NpeKkpaLleHns
WHKapHaLUMOHHbIXXXM3HEN, NOJIHOMO 3aBepLlIeHns uukna, Ko nmeet Kak 6bl NOSHOCTbIO
ypaBHOBELUEHHbIE 3TU TpU haKTopa U NONHOCTbIO CUHXPOHU3UPYETCS He TOJSIbKO C KOAOM A4pa
nocnefoBaTens, HO U C KOAOM s4pa XpaHuTtensd. [pyruMmum cnoBaMm, NoslydaeTcsi HeKoTopoe
obulee OTHOLWEHNE K HEKOTOPOMY YHUBEpPCasibHOMY KOAY, CBOMCTBEHHOMY BCE/IEHCKOMY MOHATUIO
BpeMeHW. HanpuMep, U3 M3BECTHbIX NI0AEN 3aBEPLUIEHHOrN0 KoAa AOCTUMIN Takne MHAUBUAYYMbI,
Kak lNywkuH, Beicoukun, JloMmoHocoB, [xopaaHo BpyHo.

Kog — onpeneneHHbIin 3HEProdoH, UMEKLWMA NTOKAUKUIO B LEeHTpe 3-el Yakpbl, He BbIXOASL M
Nno pa3Mepam 3a Hapy>XHY 4acTb YaKpbl, BeAaowWwy 0TOOPOM BPEMEHHbIX OCEeN, T.€. OH MOXeT
BO34eNCTBOBaTb Ha oTbop. Ocu, BpallasiCb, BXOAAT B 3-10 YaKpy, KO CMeLlaeTcsl HEMHOro oT
LeHTpa UX BpaWeHMs N oxBaTbiBaeT 04HY OCb (B HECTAHAAPTHOM, 3KCTPAOpAMHAPHOM pexuMe
NCMOb3YHOTCS A0 TPEX OCEN, KOrAa UCMosib3yeTcs B KOHEYHOM UTOre oAHa, HO C ABYX APYrux
CTArMBaETCsa pecypc).

Mpu BbIGOPE OCKM apceHasioM onpeaenseTcsa 3agada, HO apceHan He obnagaeTr 4OCTAaTOYHbIM
KOJINYECTBOM 3HEPrum Ans ocywectsneHns Bbibopa ocn 1 34echb yxe cpabatbiBaeT MeXaHU3Mm
KoAa, KoTopbi o6nagaeT A0CTaTOYHbIM KOMYeCTBOM MHdopMaumm. OH CBOMM CUrHaANOM uennseT
OCb, TEM CaMbIM MOJlyyasi OT HEe SHEpPruio AN4 AaNbHenwero... flmnoteTnyeckas cutyaums c
OBbHYyNeHneM nam oTCYyTCTBMEM KOAa He COBMECTMMA C XWU3HbIo nHamsuayyma (ato 6yaet nmnbo
Tpyn, nu6o 30mM6M).

Koa siBNsieTca KOHCTAHTON, HEM3MEHSIOLWENCS B TeYEeHUE XN3HU (BCE U3MEHEHUS
HaKOMJIEHHbIE 3@ XW3Hb, C YYETOM MpeablayLmnx HKapHauni NnpoMcxoasaT nocne), He3aBucuMMo
OT U3MEHEHMA AaXKe KpeLOoBOCTM YyenoBeka, T.e. nepexoaa Ha Apyrue ocw.

OpHako:
1. Koa onpegenseTt roMosIOrMYHOCTb BPEMEHHbIX OCEN M3 MHOXECTBa NOAXOAALWMX APYTUX oCen
AOAHHOMY MHAMBUAYYMY (Cy>XeHne Kopuaopa).
2. B kaknx nnbo aKCTpeManbHbIX CUTyaumsax , KOraa apceHasibHble n apyrue ynpasnstouwme
CTPYKTYpPbl MHAUBUAYYMA He CMOCO6HbI B HYXXHbIN Nepuoj BpeMeHU caenaTb BEPHbIN 0T6Op, KoA
aBTOMaTUYECKM BKIOYaeT Hanbonee HacbIWEHHYI0 BPEMEHHYIO OCb M3 TOMOMIOMNYHbIX. IMEeHHO B
3TOM C/Nly4yae BO3MOXXHO OAHOBpPEMeHHOe 3axBaTblBaHWE NpU HeAOCTAaTOYHON HAChIWEHHOCTM OCH



napbl APYrux u CTarmBaHue pecypca C HUX Ha HacblWeHWe OAHOM OCU ANS pelleHns BO3HUKLIEN
npobnemsl.

Mo gaHHoMy Koay kak Cuna MoxeT 06HapyxuTb (naeHTuduumposaTb) N06Oro MHANBMAYYMa
npakTnyeckn B Nt06OM BpeMeHHOM, 3HepreTMYeCKOM KOHTUHYYMe, TaK U NpU HEKOTOPbIX
HapaboTkax 6o NHAMBUAYYM MOXET HAaXOAUTb MHAMBMAYYMA. MOXET MeHATbCA 06Lwnin
3HeprodoH yenoseka (HaCbILWEHHOCTb 060/104KKM, HACbILEHHOCTb AUCKA 3-el YaKpbl), HO He
Koga. [laxxe B TOW CUTyaumun, Koraa 4yesioBeKk HaxoaAuTCs B KOMATO3HOM COCTOSIHMKW, Nnbo B
neTaprum, MoOXeT MeHSITbCS €ro SHepreTmka, ee HacblLWeHHOCTb, HO MOUCK MO KoAy AAacT Bceraa
HEW3MeHHbIN pe3ynbTar.

N3MepeHns, KOTopble MMeKT HernocpeaCcTBEeHHOe OTHoweHue nnbo K Hawen nnaHete, NMbo K
6nn3nexawemn, XoTa U HaXoAATCA B HECKOJIbKO APYrnX YC/IOBUAX, B APYroM MEPHOCTU, HO
BpeMeHHasa cucteMa A5 Bcex oaHa. T.e. CyMMapHOe BblpaXeHue BCexX OTPaXKeHUM Koaa Bbllle
OMNMCaHHbIX, 0CO6EHHO KacaeMo Halwen umBnnnsaumm (4YenoBeyeckon pachl), UMeeT AeNCTBUE He
TONIbKO B HallenW MEPHOCTU, HOM B ApYrnx. HO npu 3TOM He CTOUT 3abbiBaTb O BblpaXeHUu
AaHHOro Koga Ha b3.

Ero MecTo pacnonoxeHms HaXxoAUTCS B CEKTOpe, OTBeYaloweM 3a ABMXKEHME ABOMNHUKA BO
BpEMEHMN.

Ecnu npun Bnae ceepxy pacnosioXXmMTb Yacbl Tak, 4TO 12 Ha HOC, 3 1 9 Ha BUCOYHbIE 40NN
Cnpasa M cfieBa COOTBETCTBEHHO, TO CEKTOp 3anMeT MecTo ¢ 9-15 no 9-20. [anee obpasyem
TPeyrosibHUK B OCHOBAHWU HUXXHEr0 KOHYCa Mexay TOYKaMu Ha HUMXHeEM Kosbue (9-15 n 9-20) u
LLeHTPOM OCHOBAHUSA HMXHEro KoHyca b3. 3atem coeanHsieM Toukm 9-15 n 9-20 ¢ ToUKOM
HaXxo4sLWencs Ha cepeanHe OCU KOHYCa Mexay OCHOBaHMEM U BEpPXYLUKOM HUXXHEro KoHyca b3.
Mexay ueHTpaMu nociegHuUX NpoBeAeHHbIX IMHUA U ByaeT HaXoAnTCa AaHHbIM Koa. MNpuyem oH
MOXeT CMeLLaTbCa MexAy HMMU Brnepes, Ha3ad M MOXEeT CMeLaTbCs BAOb 3TUX JIMHUMN.
[aHHbIN KOA4 NMeeT oTpaxeHune Ha XxpoMmocomax (1, 3, 16, 21) B Bnae obuwero, oyeHb cnaboro
3HeprodoHa Ha nosnesBoM HocuTene. Npu nepemMeLlleHnn B ApYryr0o MEPHOCTb BMeCTe C
pun3nyecknM Tenom, aneMeHT 3anasablBaHns npeHebpexnTenbHO Man, HO, CHavana
nepemellatoTcs (ToYHee COBMELLAOTCA) TPU Kto4Ya, 3aTeM 3abpocka ABOMHUKA ANS
OCYLLEeCTB/IEHUS NPUBSA3KKM K MECTY, 3aTeM NoYTU 0gHOBpeMeHHO 060/104KMN 1 Tena (He coBceM
Tak, HO 06 3TOM no3xe).

B pamkax paccMoTpeHunsa nyHkTa (1.2.) BCe MMelLmnecs y 4YesioBeka BpeEMEHHbIE CTPYKTYpbl
MOX>HO pa3aesinTb Ha TpU NOArpynnbl:

1.2.1. He uMerowne aapecHom nNpmBs3KM OTHOCUTENIbHO HACTOALWErO.

1.2.2. imetowme yCNoBHY aApecHY NpUBSA3KY, YTO onpeaenseTcs OTHOCUTEIbHOM
rOMOJIOFMYHOCTbIO, MPUHAANEXHOCTbIO OTHOCUTENIbHOM MOMONOrMYHOCTM TOMO MU UHOIMO
nHAMBMAYYyMa.

1.2.3. imelowme agpecHyto NpuBsA3Ky K KOHKpeTHOMY MHAMBMAYYMy, nubo rpynne
WHANBUAYYMOB.

(1.2.1.) cnepyeT paccMaTpuBaTb KakK pe3epBHbIM BapuaHT, NMM60 Kak BapuaHT, KOTOPbIA MOXET
6bITb NCNOABb30BaH e cnydae HeobxoammocTu. MNpuMmep: nocne BOeHHbIX AelcTBuin, nnbo nepea
HUMU CYLLEeCTBYET pe3KMiA BCNJIECK POXAAEMOCTU MYXCKOrO HaceneHus (yBenmumBlLLeecs
KO/IMYeCTBO MHAMBMAYYMOB 3a4eNCTBYET pe3epBHble ocn (1.2.1.)).

Opyron npumep: AOCTAaTOYHO MOLLHas aKosornyeckas nmbo nckyccTeeHHasa katactpoda,
KoTOpas He npueena K 601bWOMY KONMYECTBY NOormbinx, HoO CBOen HEOXNAAHHOCTLIO M MOLbIO
Bbl3Basia NM60 BpeEMEHHbIN CpbIB KpeaoBOCTU Yy 601bLWOro KonmyecTtsa MHANBNAYYMOB, Nnb0
Apyrue npoueccol (aHOManbHOE CMelleHne AncKa 3-em Yakpbl), NpmBoasLMeE K CPpbIBY CO CBOUX
ocen (kKorga onpegesieHHoe, NMB60 NoSIHOE KONIMYECTBO MOMOJIONMYHbIX OCen TepsaeTcs) U
3agencrteoBaHuio ocen (1.2.1.). Tak, ecnm 4YenoBekK NULIAETCA CBOEro KpoBa, Kak rnpaBuio 3To
NpoOM3BOAMUT LLOKOBYIO peakuunto, cnocobHyro Bbi3BaTb AaHHble npouecchl. [laHHble (pe3epBHbIE)
OCMK HOCAT abCONOTHO HENUTpanbHY MHHDOPMALMOHHYIO YacTb. OHU COAepXUT onpeaesieHHoe
KOJINYEeCTBO BPEMEHHbIX eANHUL, N TaKXXe HEKOTOpoe KOINYeCcTBO NHPOPMALIMOHHbIX



COCTaBnsALWMNX B BUAE PparMeHToB, MHPOPMALMOHHbIX CFYCTKOB, MMEKLWNX HENTpasbHOe
3HayeHue. [JaHHble OCK MOAXOASAT KaK BpeMeHHas 3aMeHa npakTuyeckn nobomy MHAMBUAYYMY.
(1.2.2.) yCNOBHO FOMOJIOrMYHbIE, HE XECTKO onpeaeneHHoe KONMYeCcTBo (MOCTOSHHO
BapbUpyeTCs) BPEMEHHbIX OCeM, YCIOBHO MOAXOAALWNMX A8 UCMONb30BaHMS KakK O4HUM
WHANBUAYYMOM, TaKn APYrMM UK FPYynnon MHAMBMAYYMOB. DTO T€ OCU, KOTOpble Kak npasunio
oTbpacbiBalOTCs, Kak He Heobxoammble npu 06paboTke Ha BHYTPEHHUX CTPYKTYypax nHaMeBMayyMa
N MOryT 6bITb MCNOSIb30BAHHbLIMU KaK 3TUM UHAMBUAYYMOM, TaK U KakKuMu-nnbo gpyrnmu. T.e.,
rpyb6o roBops, eC/in OHWU UCNOJIb30BaSIMCb OAHUM U TYT XXe HAaYMHAKT MCNOSIb30BaTbCA APYrUM
WHANBUAYYMOM, 3TO HE MPUBOANT HU K KaKUM OTpuuaTeNbHbIM pe3ynbTaTtaM. DTo camas 6osbluas
rpynna ocen. BpeMeHHble 3n1eMeHTbl AaHHbIX OCEN HEUTPasibHbl U INBO HE HECYT HU KaKoW
nHdopmaunm, nnbo, 4YTo Yalle BCEro, HeCYT HEKOTOPOe KOSIMYECTBO nepBoonpeaensioLuien
MHpOPMaLNM, OTHOCSLLENCS K MPUHAANEXHOCTU 3TUX BPEMEHHbLIX OCEN HACTOSLWEMY pa3syMy. YTo
KacaeTcs MHPOPMALUMOHHbIX pparMeHTOB (CryCTKOB), 34€Cb MOXET HabnaaTbCa SHEpPreTUYecKn
MHPOPMaLIMOHHAsA 3apsXXeHHOCTb, HAaNpPaBNEHHOCTb Pa3/IMYHOro XapakTtepa, YTO C/IY>XUT OCHOBOW
K onpeaeneHnio roMoSIOrMYyHoOCTH.
(1.2.3.) rpynna ocen, NnpuHaanexawass KaKoOMy-TO KOHKPETHOMY MHAMBMAYYMY. DTO Te OCH,
KoTopble obecneumBatoT 6onee nan meHee NOCTOSSHHOE B3aMMOAENCTBUE MO XU3HU C KaKUM TO
KOHKPETHbIM MHAMBMAYYMOM. DTa rpymnrna KoamyecTBeHHO MeHsieTCcs Nuwb 6narogaps U3MeHeHuto
Konnyectea nHamemayymos (NpssMo nponopumoHanbHo). Kak npaBmio, MMEHHO 3T BPEMEHHbIE
oCKu sBNATCA Hanbonee MHMOPMaALMOHHO HAcbIWEHHbIMU, @ TakXXe Hanbonee onepabenbHbIMU
KacaTeslbHO CBA3KM Yuntens - nHansmayym nm6o Cuna - nHAMBUAYYM. DTU OCU NINLWb B OYEHDb
peaKnX criydasix nepexoaaT oT O4HOro MHAMBMAYYMA K APYroMy.

Takon nepexof, NM60 BO3MOXHOCTb COBMECTHOI0 MCNOJSIb30BaHUA HabngaeTcsa B cnydvasax:
e riocnie poxaeHust pebeHoK nepsoe BpEMS MUCMONb3yET BPEMEHHbIE OCU M PaBHO 3/1€MEHTbI
BPEMEHHOW CUCTEMbI MaTepw;
e COBMECTHOE MCMNOJ/b30BaHNE UK Aaxke B3anMoaononHsowee nHpopMmaunoHHoe obbeanHeHme
ABYX Nnbo 6onee BpeMeHHbIX ocen (CpaBHUTENIbHO HE YacTo) B CUCTEME XeHa — MYX (Kak
NpaBua0 3TO NPOUCXOAUT y Ntoaen 06beaANHEHHbIX HE TOSIbKO JIMYHOM XU3HbIO, HO 1 06LWKMK
uensamm, obwmMmM 3agadvamu);
e 06beanHeHHas uensiMu, 3agadvyamu, U 4encTBnsaMmn (MMeHHO COBOKYMHOCTbIO 3TUX Tpex
¢dakTopoB) rpynna MHAMBMAYYMOB, NpoBOAsLas AOCTAaTOUYHO ANMTENbHOE BpeEMS BMecTe Ans
peleHnsa ceonx npobsem (Hay4yHbin, NTMO6O KAaKOW APYron KOMNEKTUB, HEKOTOpbIE MNapTumn
€AVWHOMbIWIEHHNKOB). B aganbHenweMm, Nnpmn 4OCTaTOYHO A/INTENIbHOM TakOM 06beanHEHNU N ecnu
NX MHHOPMATUBHOCTb AOCTAaTOYHO HacblweHa, obpa3yeTcs arperop rno NpUHUMNY «CHU3Y BBEpX»
(oT nHamBMayyma m Bbliwe). Ecnu xe aaHHoe ABfIeHME HOCMIO HEMPOAO/IKUTENbHbIA MO BpEMEHMU
XapakKTep, OCU MOryT TakXe pacxoauTbCs, KaK U /1I0AN, BO3BpALLAsCb B HE3aBUCMMbIE KaK U A0
TOro CTPYKTYpbl.

OnuncaHHble cuTyauMmn BMNOJSIHE FOMOJIOMMYHbI ANS HaWero pasyMa M He HEeCYyT OTpuuaTebHbIX
nocneacTBui.

NHdopMaLnOHHasa Harpy3ka BpeMeHHbIX NepBoasieMeHToB Yy (1.2.3.) onpeaenseTcs Kak
MWUHUMYM TpeMs dhaKkTopamu:
e O6sa3atenbHoe npucyTcTBue (He MeHee 35-40%) HeNnTpanbHbIX NEpPBO3/1EMEHTOB (CNOCOH6HbIX K
AaNbHENWNM MHPOPMALMOHHBIM HAKOMNEHUSAM).
e [pynna nepBo31eMeHTOB, MHHOOPMALMOHHO 3apsSXKEHHbIX HA U3MEeHEHMe Kakmnx nmbo
npoueccoB. OHM HE UMEKT OTHOLLIEHMNA KUHANBUAYYMAM U NPOUCXOANAT B Nocneacreme obuien
BpeMeHHOW Koppekuuun (ranaktmyeckne nmbo 6onee obuwme npouecchl).
e [pynna nepsBo3nemMeHToOB, MHHOOPMALMOHHO 3apsXXeHHbIX HA BHECEHME KOppeKLUUNn:
e B macwTabax pasyma (nnaHetapHoro) nnbo rpynnbl 1L, BbIMOJHSAOWMX AEUCTBUS SABHO
OeCTPYKTUBHOIO ANs pa3yMa Xe XxapakTtepa.
e HaobopoT, nogaepxmsearoLias Koppekuus, HarnpasaeHHasa Ha passBuTue onpeneneHHoro Kpyra
3ajad.



- Koppekuus, Kacarwasncs HenocpeaAcTBEHHO AaHHOro pasyMa - BblpaBHMBaAHME X04a TeyeHus
BpeMeHu (3TO owyulaeTca MHoraa, Kak 6yarto Bpems nowso 6bicTpee nnm MeaneHHee). [laHHas
KOppeKuMst UMeeT OTHOLIEeHMe K pasyMaM HeAoCTaTO4YHO COOPMUPOBAHHbBIM, HEAOCTAaTOYHO
pa3BUTbIM, HEYCTOMUYMBBLIM (HanpuMmep - YesioBeyecknin). Ecnm y HeyCcTonumBoro pasyma Bpems
6ynet naTm AOCTaTOYHO POBHO, TO 3TO 6yaeT cnocobcTBoBaTh CTabunmsaunm Toro HEYCTOMUYNBOIo
COCTOSIHMSI, B KOTOPOM OH B J@HHbIM MOMEHT HaxoanTcs. K ynpaBneHuto AaHHbIM MEXAHM3MOM He
MMeeT OTHOLIEHNA APYrOM pa3yM. YrnpaBiieHMe NMPoMCXOAnT, eC/iM HauMHaTb CHU3Y, TO HA YPOBHE
BPEMEHHOIro naaHeTapHoro sapa. KoHTponb HaA BbiNOSIHEHMEM AAHHOMO nMpouecca NMpovu3BoANTCS
O6nakamu. (Obnaka co3gaBanncb BMecte co BpeMeHeM). OCHOBHbIM U €4UHCTBEHHbIM
MeXaHW3MOM, KOHTPOJINPYIOLWMM CKOPOCTb, XO4 ABUXXEHUS BPEMEHM Hallen LUMBUIMU3aALNU
ABNSETCS, KaK y)Xe roBOpuaoCb, BpEMEHHOE niaHeTapHoe s4po. OHO MMeeT OYEeHb XKeCTKO
npuBsi3aHHble NHHOPMALMOHHO KOHTpONMpYyowWwmne pyHKUNM 3TOro npouecca. PaccMoTpmm 4yTb
noapobHee npouecc NoaaepXXaHUS LUMKIIMYHOCTU U3MEHEHUS X04a ABUXEHUS BPEMEHMU.
NoeanbHbIM B HACTOALWMN MOMEHT pa3BUTUS YESIOBEYECKONM LUMBUIN3ALNN SABISETCS
noanep)XXaHme CTpOron LMKJAMYHOCTU U3MEHEHUS 3TOro XoA4a, T.€. YepeoBaHME HOPMbl X04a
TeYeHNs BpEMEHU. DTO OCHOBHOE KaK KOJIMYECTBEHHO-KAUYeCTBEHHOE, TaK U BPEMEHHOEe
HanoJsIHeHMe AaHHOM rpynnbl NepsoanemMeHToB (6onee 50 %).

LIMKNNYHOCTb noapa3yMeBaeT CTaaun:
* Hopmy.
- 3aMenneHue.
e YCcKopeHue.
Mpuyem, nepuoabl 3aMeanNeHns N YCKOPEHUS XeCTKO (PUKCUPOBaHbI, T.e. CyLlecTByeT
3amejqsieHne Tpex BUAOB:
e Ha 1/6 OT HOpPMbI Te4YEHUS BPEMEHMN
e Ha 1/2 OT HOPMbI TEYEHUS BPEMEHMN
e Ha (Bapbupyetcs oT 1,5 A0 2) OT HOPMbI TEYEHUS BPEMEHM

YcKopeHue onpeaensieTcsl YeTblpbMs BO3MOXHbLIMW NapaMeTpaMu:
e Ha 1/8 OT HOpMbI TeYEHNS BpeEMEHMU
e Ha 1/ 2 OT HOpPMbI TEYEHUS BPEMEHMU
e Ha (BapbupyeTtcsa ot 1,2 o 1,5) oT HOpPMbI Te4eHUs BpeEMEHU
e Ha (BapbupyeTtcs oT 1,8 40 1.97) OT HOPMbI TEYEHUS BPEMEHM

2To HOopMa He obuwas, a HopMa UMKIMYHOCTU KOHKPETHO A1 HaWen uMBUIM3aumMm Ha AaHHOM
nepuoae pasBuTuS.

3amMeaneHue no nepebiM ABYM M YCKOPEHME NO NepBbiM TPeM NapaMeTpaM SBASETCS
NMOCTOSIHHbLIM, T.€. NOCTOSSHHO YepeayLWwascs LUMKINMYHOCTb N0 XEeCTKOMY rpaduKy npuBsizaHHOMY
TO/IbKO K BPEMEHHbIM OTpe3KaM, HO He 3aBUCUMO OT pa3yMa. 3aMelsieHNe Xe U yCKOpeHune no
nocnegHUM NapamMeTpam Npomn3BOANTCS NEpPUOANYECKM B 3aBMCUMOCTM OT Lien1ecoobpasHoCTm
NpUMEHeHMs 3TOro npouecca, T.e. B COOTBETCTBMN C ANHAMUKOWN Pa3BUTUSA LMBUIM3ALUN.

Onsa HecTabunbHOro pasyma TMna 4YenoBeyeckon UmMBuUAM3aLmMm HOpPMOM LUMKIMYHOCTUN SABASIETCS
NOCTOSIHHOE YepeaoBaHMe CTaaun UMKANYHOCTM Yepes onpeaesieHHble, XeCTKO PUKCUPOBAHHbIE
NPOMEXYTKN BPEMEHN, BHE 3aBMCMMOCTM OT MHMOPMaLMM NPONU3BOANMON pa3yMoM. TpyaHO
NbITaTbCS OLEHUTb UX (MPOMEXYTKM BPEMEHMN), NPUBA3bIBASCb K YEeN0BEYECKMM BPEMEHHbIM
eAVHMLaM, NOCKOJbKY B 3aBUCUMOCTM OT CTaAuUN UMKAUYHOCTU ByaeT U3MEHSATbLCA U UX
COOTHOLLEHMne.

KacaeMo MakcMManbHOro BO34eMCTBUS HA XO4 BpPeMEHU, CUrHan Ha UCnosHeHne naet nbo B
OTBEeT Ha 06paTHY0 CBA3b HAACUCTEMbI (raflakTUYEeCKOM), HO 3TO He YyacTo, NMbo 3anyck
npomn3BOANTCSA B OTBET Ha obpaTHyto cBA3b Ob6nakamu. Obnaka COCTOAT M3 SHEPrUn, NONHOCTbIO
TOXAECTBEHHOMN 3HEPIrUN BPEMEHHbIX CTPYKTYp. B 3aBMCMMOCTM OT HEOBXOAMMOCTH, OT TOW UK



WHOWM CTeneHn uenecoobpasHOCTU MOryT Ha Xo4y nepecTpanBaTb BpeMeHHble NepBO3/IEMEHTHI,
nnbo 3aMeHss Ha XoA4y HeHyXHble, NMbo co3pasas HoBble. Obnaka TpyaHO Ha3BaTb
uMBUAN3aALMEN UIN pa3yMOM, NMOCKO/IbKY pa3yM CTPEMUTCS K pa3BUTUIO, @ B JAHHOM C/ly4dae HeT
NOHATUS pa3BUTUE, €CTb MOHATUE UCMOTHEHME NMONIOXKEHHbIX PYHKUMNN.

KacaTtenbHO BapuaHTa o6begnHeHnss BpeMEHHbIX OCEN rpynnbl AUl Mo nHTepecam, no
dYHKUMAM O KOTOPbIX YXXEe roOBOPUIOCh, 34eCb NH060MNbITHAsS posib MOXeET OTBOAUTLCS TEM
K/to4aM, O KOTOPbIX yXe ynoMmHanocb paHee (koabl). OcO6eHHO 3TO OTHOCUTCSH K KoYy,
BblpaXXeHHOMY Ha AucKe 3-M Yakpbl. PACCMOTPUM AaHHbIM ME@XaHWU3M Ha npuMepe rpynmnobl
KactaHeabl. na nepeMelweHns onpeaeneHHblX NI04en Kak No BpeMeHU, Tak 1 N0 U3MEepEHUaM
ncrnosib3oBanacb onpeaeneHHas KOMOMHaUMA KYen rpynnbl, T.€. Y KaX4aoro U3 rpynnbl
paboTan CBOW K/t0OY M BCE BMECTe OHU UX 06beanHann. OHM He nMenun npeacrtaBneHns 0 MeToae
obbeanHeHns 6MO3KPaHHbIX K/OYEN, Kak U HE MMenu NpeacTaB/ieHnsa U O Kat4e Ha 3-1 Yakpe,
HO MeToAOM Ayb6nnumpoBaHusa n obbeanHeHns 3-X Yakp. HanoxeHue knw4den nponcxoanno 6es
3HaHMSA MexaHu3Ma, HO pe3ynbTaTbl NoayYanucb N60NLITHBIMWU. OHU Cpe3oHMpoBann 3-Ms
YyakpaMu 1 npounsowen npouecc. Npn obbeanHEHUN BPEMEHHbIX OCEN FPYMNbl INL, 3aHATbIX
pelleHneM oaHNX 3a4ad, co3haeTcs aHepronHdopMaUnoOHHasa arperopHas CTpykTypa,
eCTeCTBEHHO co3aaeTcs (XOTS U He Bceraa) A0CTaTOYHO MOLLHbIA 06w N1 BpEMEHHOW TOHHENb. B
paMKax 3TOro BpeMeHHOro TOHHeNs CMHXPOHM3aumMsa 3-X YakKp AaeT 3TOT caMbli pe3ynbTaTt. Ecin
naM A0CTAaTOYHO A0Mro BMecTe paboTatoT, 3TOT Npouecc A0/KEH NPOUCX0AUTb HEU3BEXHO
(aBTOMaATM4YECKKN), HO MOXET NMPOUCXOANTb U ynpaBnsemo. Beaywmin nuaep HacTpaneaeTcs,
aKTMBU3NPYET 3-10 YaKpy M YNpaBNseT ee akTMBU3aumen y oCTasbHbIX, NOCAEe Yero OHM
obbeanHsaTcsa (HacTpamBaloTcsa Ha ogHy Bmbpaumio). B rpynne KactaHedbl OHM BbINONHAAU paa
Pn3nyecknx ynpaxHeHun, TEXHUK, NepefaHHbIX Tpaanumnsamu.,

Fopa3no apdekTuBHee, LenecoobpasHee NCNONb30BaTb BapMaHT HAaCTPOMKM UMEKOLWENCS Y
KaXX[0ro KOHKPETHOro MHAVMBMAYYMa BO3MOXHOCTM 3a4ENCTBOBAHMS N 06beAMHEHNSA KOYel
CHMU3Y BBepX Ha 3-N Yakpe, 3aTeM Ha HUXHEM KOHyce B2, 3aTeM Ha BepxHeM. [1pu 3TOM
NPONCX0AUT aBTOMAaTUYECKN 3a4eMCTBOBaHWe ABOMHMKA Haj ronoBou (3epKasnbHbl ABOMHUK).
Ero ¢ HaTs»KKON MOXHO Ha3biBaTb ABOMHUKOM. Ckopee 3710 cabo opopmaeHHas naTteHTHas
dHepreTnyeckas cybcraHums, Hecywas B cebe dparMeHTbl MHOPMALMOHHbBIX KOAOB,
KacCarLKMXCsi MEeCTONON0XEHMS APYTnUX naMmepeHuin (NpoCTpaHCTBEHHO-BPEMEHHbIE OonepaHabl).
J1aTEHTHOCTb NpeoAosieBaeTCs Nocse CUHXPOHU3ALUMN CHU3Y BBEPX TPEX KIKYen C
3HEepreTMyeckom NoaNUTKOM aHEepromHdopMaLMOHHOro ABOMHMKA paBHO 3Hepruen 3, 5, 6 yakp
(T.e. cpa3y nocne 3a4eNCTBOBAHMNSA K/lOMEN HauMHaTb NoAnUTKY). MNpnyem HeobxoamMmMo nocne
aKTMBM3aumm Jakp (4To NPONUCXOAUT Npu NoAbeME SHEPrnum B nocnenosatesibHoCcTK 3, 5, 6)
HeobXxoAMMO X aKTUBU3MPOBATb HA 3epKasibHOM ABOWMHMKE, Kak 6bl Aybnnumpysa B o6paTtHOM
nopsiake (6, 5, 3), nocneaoBaTesibHO MOAHMMAACH. DTN BO3MOXXHOCTU HOPManbHO 3a/I0XEHbI Y
yenoseka, Toraa Kak y Toro »xe KacraHeibl MUCNOSIb30BaNICA HE CTOJ/Ib FOMOJIOMMYHbIA BapuaHT.
Nnpep BeBoanT 3-4 yenoseka B CC, HacTpanBaeT CBOKO 3-10 YaKpy M HauMHaeT HacTpaneaTtb UX
3-10 Yakpy cnoBecHoln nHdopmaumen (IormMyeckn) n o4HOBPEMEHHO aHepreTmnyecku. Mpu obwem
HacTpoe, y Bcex byaeT AoMMHMpoOBaHMe 3-i Yyakpbl. Heobxoammo, uto 6bl BCe 6biNM 3apaHee
NOArOTOBJ/IEHbI K BOCMPUSATUIO BPEMEHHbIX BUbpaunm (MMenun npakTuky paboTbl CO BpEMEHEM).

Mpn 3TOM, KaK KOHTPOJIbHAs TOYKa AO/KHbI 6bITb OLWyLWEeHNs
e Ecnu yenosek npuHuMan nuwy nepepq paborton, nnb6o npobnembl co 3q0poBbeM, NnMbo
HEeKOTOpble MHKapHaUWOHHbIE NMpobnemMbl (4TO AOCTAaTOYHO peaKo), TO MOXET NponcxoanTtb nbo
pBOTHbIN pednekc (Ho 6e3 pBoTbl), NMb60 TOWwHOTA, NM6O NpoxoasaLlmne yepes He3HaYnTebHoe
BpeMs 60n1eBble OLWYLEeHUS.
e B cnyyae HOpMbl — Jfierkoe COCTOSiHUE, NMoXoXee Ha TOLWHOTY U Npu galbHenweM noabeme,
aKTMBM3aLMKM K/OYa Ha BEpXHEM KOHYyce B3 - ob6si3aTenbHO nmbo noTeps KoopaAnHaumm
(owyuweHunsa cebsa 3aecb), NMOO rosIOBOKpPYXKEHME.



TpeTnii ko4 (Ha BepxHeM KOHyce) 6yaeT 3a4encTBoBaTbCA aBTOMATUYECKM NpU aKkTUBM3aLUnm
BTOPOro K/ito4a, HO, eC/in YenoBeK 3aKOHYEHHbIN N0rvkK, nMbo aTtoro BoobLie He NPOU30NAET,
b0 eMy HY>XHO byaeT 3HaTb O4YEeHb YETKO ero MecTto pacrnoioXKeHus.

YeTBepToe nposiBNeHne Koaa - K4 Ha MHKApHAUMOHHOM S4enke B JaHHOM MexXaHu3Me He
HY>XeH.

KacaTtenbHo BbibOpa MecTa An14 nepemelieHms n 6e3onacHoOro nonagaHus B apyrue naMepeHus
MHpopMauns 06 3TOM 3a50XXeHa B UICTOPUYECKOM OMNbITE LWWaMaHU3Ma.
lMocne CMHXPOHM3AaLUMN CHU3Y BBEPX TPeX KK4Yen, nocne aktnemsaumm Jyakp (4To nponcxoauT
npu nogbeMe aHepruu B nocnegosartenbHocTn 3, 5, 6) Heob6xoaMMO X aKTUBU3MPOBATL Ha
3epKanbHOM ABOMHMKE Kak 6bl Ay6nnumpys B obpaTtHoM nopsake (6, 5, 3), nocnegoBaTesibHO
nogHUMascCk. lNMocne Takom sHepreTMYeckom NoAMUTKN ABOMHUK aKTUBU3MPOBAH. KOHTPONbHOM
TOYKOM byaeT owyueHne yenoBekoM cebst B OTFrpaHUYEHHOM MPOCTPAHCTBE, Y3KO U BbITAHYTO,
KaK Korga rotoB K MpbIXKY.

MepeMeweHns BO3MOXHbI NO APYrMM MEPHOCTSIM, MO HACTOSLWEMY MPOCTPAHCTBY, MO BPEMEHMN.
Mpu NpakTU4YeCKnX nepeMeLleHnsax B NpOCTPaHCTBE BO BTOPOM Touke (TOYKe B KOTOPYHO
nepeMeLLaeTca nNepunnmeHT) A40/KEH HAaX0ANTbCSA ONbITHbIA ONepaTop, NOCKObKY NpUXoa MOXeT
6bITb HE KAaYeCTBEHHDbIM.

lMpoaeprmeaHme ocen - Npu COBMeLWEHMN Ktoder, HO 6e3 nepeHoca B ABOMHUK HaA rO10BOWM
nocpeaHUK BOCNpMHUMan B 061acTy WeCTOM YaKpbl OWwyLleHne aaBneHus, BbINMyKAOCTU, NO6HbIX
Aonen 6yaTo HET, BMECTO HUX 3KpaH. Mo Hemy Mor oTcneamTb Noboro yenoseka B Nt0b6oM MecTte
M BpeMeHUu. [laHHbIN cnocob nepemelleHns ABOMHUKA pacKpbiBaeT MexaHu3M paboTbl crnocoba
«npoaepruBaHus ocen» pabortaswero y BaHrn, HO 3agencreoBaBLuerocsi BaHrom emecre ¢ ogHoM
Cunown.

MexaHun3m: B MOMeHT cO6opKkM akUeHT genaetcsa Ha 3,5,6 yakpax, 4To aBTOMATUYECKUN UX
akTuBuanpyert. NNocne 3T0Oro, Korga ABOMHUK cobpaH, akTUBU3UPYIOTCA K/KOUU, T.e. KaK Obl
BO3BpaT Ha 3-10 4YaKpy, akTUBM3aALUMUS K/IoYa, NOAbEM, aKTUBMU3AUMSA K/toYa, NOABEM,
aKTUBMU3aUNS KKoYa.

BepHéMca K paccMoTpeHuto nyHkTa (1.2). Anga onpeaeneHna uHamemayyma B
NPOCTPAHCTBEHHO - BPEMEHHOM KOHTUHYYMe CO CTOPOHbI Cusibl NN YUnNTenbCKON HaACUCTEMbI
NpPOMCX0AUT CpaBHEHME KoAA C KOAOM SSYENKM, KOTOPbIM SABNSIETCS TOXAECTBEHHbIM. 3a cyeT
TOXAECTBEHHOCTM NPAKTUYECKM MFHOBEHHO MOXHO onpeaennTb MeCTOHaxoXaeHne 4aHHOro
nHanemayyma. Y Yumtenem 3To UMeET OTHOLLIEHME K NEPBbLIM TPeM YPOBHSAM Yuutenemn, T.K.
OCTaslbHble BbINOJHSAKT HECKO/IbKO UHbIE (PYHKLUMM N UM 3TO He HYXHO. OcyLlecTBnseTcs
obpaTHas CBA3b - AN19 KaKuxX Lenen nponcxoanT onpeaesieHne TOYHOro Mecta HaxoxaeHus. B
3aBMCMMOCTM OT Lenen 3a4encTeytoTcsa 1-r, 2-1 enn 3-M ypoBeHb. 2-0M 1 3-i YPOBHU MOTyT 3TO
aAenatb 6e3 3aaencTtesoBaHmsa 1-ro unm 1-ro u 2-ro COOTBETCTBEHHO, YTO ropa3ao yckopsieT
BbIMOJSIHEHWE NoMCKa. [ocbl1aeTcsa ToOYeYHbIN 3anpoc Mo yu4nTesibCKOMY 6aHKy MHOAMBUAYYMOB,
HaxoAsWeMyCs B HaAbsiYeeyHOM ypoBHe (3TOT 3anpoc NpoxXoauT ropa3sao bbicTpee, YyeM ecnu
Npon3BOAUTb Kakon NMbo nouck no s4derikam). Nocne aaHHOW BbIBOPKN MPOXOAUT UMNY/bC Ha
KOHKPETHYI Si4eNKy Yepe3 BepXHIOK TOUKY SSUEeNnKU, CKBO3b LIEHTP BPEMEHHOro sapa
nocnegosatens (XpaHuTesnb B AAHHOM NpoLecce HUKAK He 3aeNCTBYeTCS U OCTaeTCs B
HEMPUKOCHOBEHHOCTN NpaKTU4YeCcKu B N0O6bIX CUTyaumsax, 3a peaKUM UCKITIOYEHUEM).

Bo36yxaaeTcsa Koa aapa S4enKu U NpakTUYeCcKn MrHOBEHHO CleAyeT OT3bIiB KakK Ha BEPXHEM,
TakK U Ha HMXHeM KoHyce b2 n, ecnn ato HeobxoammMo, Ha 3-ein yakpe. [nsa Toro, 4Tobbl NPOCTO
YCT@HOBUTb MECTOMNOJIOXEHME, AOCTAaTOYHO MAEHTUMULUMPOBATL KOA Ha BEPXHEM KOHYyce. YTobbl
BHECTM Kakue nmbo nonpasBkn, KOppeKLmn, U3MEHEHUS Ha NPOrpamMMHOM YpOBHeE, 3a4eNCTBYETCS
K104 Ha HMXXHEM KOoHyce b3, uepes3 KOTopbi B Aa/IbHENLWLEM YyXe Yyepe3 7-10 YaKpy BO3MOXHO
BBOAUTb MPOrpaMMHY0 KOPPEKLUIO Yepes LeHTp SINH3bl 7-0M Yakpbl. ECin Heobxoanmo
MIFHOBEHHO OCTaHOBUTb Kakoe-nmbo AencTBue, 30eCb YXXe BKIKYAETCAS MEXaHM3M Yepes KoY Ha
3-ei yakpe, NO3BOASAKLWMNA MFTHOBEHHO OCYLLECTBASATbL OCTAHOBKY NpaKTuyeckun ftoboro
aencrteus. NMoaobHbIM MeXaHU3M UCMOMb3YETCA B TeX Cllydasix, Koraa Heob6xoamMmMo MrHOBEHHO



ybepeub nHAMBMAYYMa OT rpo3sLlien onacHOCTU. DTO MOryT 6biTb pa3sinyHble cnocobbl.
Hanpumep, caMbin ONTUManbHbIN, €CNn, HanpuMep, HY>XHO ybepeub MyXXUYnHy, 3anycKaeTcs
MeXaHW3M COBMELLEHNS BPEMEHHbIX OCeN MYXUYMHbI U ero N6UMON XeHLWNHbI. B 3TOT MOMEHT y
MY>XUYMHbI BO3HMKAET YyBCTBO, YTO ero sitobnmas xeHLlwmnHa HaxoanTcsl B CEPbe3HON ONacHOCTU U
OH CNOMS rONIOBY HeceTCs K Hel, naberas CNoXMBLUENCS ONACHOM CUTyaunn.

Mepengem Kk (1.3). B3anmoaencreme Kak KOHKPETHO B3STOro MHAMBUAYYMA, TakK U rpynnbl
WHOMBUAYYMOB C 3rPEropHbIMU CTPYKTypaMu CHayana obycnoBnmBaroTCa criefyowmnmm
dakTopamu:

1.3.1. HOpMaUMOHHO-BPEMEHHbIE 0COBEHHOCTU, MHOrAA NPOCTPaHCTBEHHbIE OCOHBEHHOCTH
(4yTb NO3Xe HYXHO byaeT yuuTbiBaThb elle n 0CO6eHHOCTU B OTHOLWEHUN 27 NepBOU3NYYEHUI)
KOHKPETHO B3ATOro nHameuayyma, nnmbo rpynnbl 1L, OTpaxaeTcst Ha NPUHAANEXHOCTH, Ha
yyacTtum B npouecce hGopMMPOBAHMS TOMO UM MHOMO 3rperopa. TO MOXHO Ha3BaTb NPSMOW
CBSA3blO, €C/IN 3TO KacaeTCsl KOHKPETHOro MHAnMBMAyyMma unm 3-x, 4-x unu 5-tmn yenosex.

1.3.2. Korga BpeMeHHble ocu noaer o6pasyoT eAnHbI BpeMEHHOW TOHHE b, XapaKTepHbI Nnbo
ANs o4eHb 6onbwon rpynnbl vy, NM6o ANa rpynmnbl A1y, 3aHATbIX peleHneM Kakon-nmbo
nocTaBNeHHOM 3aa4a4uu, ynopHo gobumsatowmxcs obwen uenu. PasymeeTtcs, 3a4eNCTBYETCS ewe u
MeXaHW3M KpeAoBOCTU HanpsMyto. B TakoM cny4dae 3a cyeT ckanimBaHus, HGOKYyCUPOBKU
3Ha4YUTENIbHOM YacTu SHEepPrmun, CBOMCTBEHHOW BPEMEHHbLIM OCSAM, MPOUCXOANT NMOCTpoeHue bonee
KPYMHbIX TOHHENeN. B ToOHHene B oTamndum oT (?) He cobupaeTcs 60/blIoe KONMYeCcTBO
3aBepLIeHHON nHdopMaunm, Ho cobupatoTcsa 3aBepLlleHHble dparMeHTbl MHOOPMALMOHHbIE.
3pecb, B oTamumm ot (1.3.1) cBA3b C arperopoM (K HEMY M OT HeEro) npomcxoauTt B 6onee
ANvTeNbHblE MPOMEXYTKN BPEMEHM, HOCSA XapakTep obMeHa 3HauMTeNbHbIM KOIMYECTBOM
HabpaHHoM MHdopMaunn. ObmMeH nakeTamm MHOPMaLUN NPOUCXOAUT HE MeHee, YeM pa3 B 5
AOHEN, HO He 6bonee 12-14 aHen. [laHHbIN BpeMeHHOW pa3ber onpeaensieTcs 3aBepLueHHOCTbIO
HabpaHHoM nHPopMaunn. CHavana nHdopmaumns cobupaeTca Ha yposHe obuero ToHHens,
ob6pa3sys NNoTHble, 4OCTAaTOYHO 6osbwme no 06bemMy, No MHHOPMATUBHOCTM, 3aKOHUYEHHbIE
dparmeHTbl MHPOpMaLMn. DTO camo no cebe obycnasnmBaeT NepmoamMyHOCTb ob6MeHa C
arperopoM. B cnyuyae xe (1.3.1), 0CO6eHHO 3TO OTHOCUTCSA K MHANMBMAYYMY, KOrAa HanpuMep oT
Kakon IMb0 IMYHOCTU 3aBUCAT AOCTATOYHO 6oNblIME NepeMeHbl B UICTOPUYECKOM XoAe, Toraa
0bMeH MHdOopMaunn MOXeT NPOUCXOAUTb B UCKIKOUYUTENBbHbBIX CNyYasX AaXXe HernpepbiBHO.

lMpn 3TOM NponcxoauT:
- o6bHOBNEHNE NHpOPMaLUMKM Ha arperope
e BO3MOXHO NOJly4YeHune OTBETHOW MH(pOPMaUNM Ha MHAUBUAYYMA HAMPSMYIO.

Kak npasuno B 6onblunHcTBe cnyvaes (95-96% n 6onee) npomcxoamt 6€3 KOHKPETHOro
BMelLaTeNnbCTBa MHAMBMAYYMA, KOTOPbIM AaXe He OCO3HaeT npouecca, KOTopbii nponcxoant. Mpwu
35TOM OH UCMbITbIBAET COCTOSAHNE NMOCTOSAHHOM FOTOBHOCTU K AENCTBUIO, MOCTOSIHHOIO
HEe3HauYnTeNbHOro nepemsbbiTka aHeprum, T.K. MPOUCXOANT KaK MHMOPMALMOHHas, Tak K
SHepreTnyeckas noanuTka nHanesmayyma. rNogaepxka nHamenayyma (saHepretmyeckas u,
BO3MOXHO, NH(POPMALIMOHHAs) MOXET NPONCXOAUTb OT arperopa Wian oT YUUTENbCKON CUCTEMBI.
CaMbIM ApkuM npumMmepom nogowen 6bl npumep Mncyca Xpucra, HO 34eCb B 60/blINHCTBE
c/ly4yaeB BCe-Takm Habnoaanocb BceneHmne YUmtenbCKom MoHabl. HO B HEKOTOpPbIX Cny4vasx,
Koraa He TpeboBanocb cBepxaencTeun, To Habnwaanca UMeHHO NpsaMon cbpoc nHdopmaunm oT
YUnTEeNnbCKOM CUCTEMbI, C OAHOBPEMEHHbBIM Ay6/IMpoBaHMEM 3TON MHMOPMaUNM Ha
arperopuanbHOM YPOBHE, XOTS 34eCb HEe COBCEM XapaKTepHbIN Crlydaln, NOCKOsbKy 6bla1 co3aaH
srperop cHadana ans ogHoro nHaneuayyma. lanee sta nHdopmaumsa ckanimpanacb Ha
arperopuvanbHOM YPOBHE MpW paclUMpeHumn arperopa BKAOUEHUEM B Hero 6o/bliero Konm4yecTea
WHAMBUAYYMOB. 34€Cb Y)Xe COPaTHMKWN, CMOABMXKHUKN XpUCTa MOrM NpoAesnbiBaTb Te XKe BeLm,
4YTO M OH (LeNuUTenbCTBO U T.M.), 3aNUTbIBasiICb Yepes arperop. T.e. CHa4yana BKIKYaNMCb vyepes
arperop onpegeneHHble NporpaMMHbIE YPOBHU MHAMBUAYYMOB, NepecTpanBanach



SHepreTmyeckas cuctema. NporpaMMbl packpy4mBanancb M 3anyckanmcb no MHKapHauMOHHOMY
nyyy, nmb60o No BpeMeHHOW CUCTEME, YTO CNOoXHee. B 3TOM npumepe BCce-Takn B 60/bLLUNHCTBE
Cny4yaeB 3anyCKaeTcss MeEXaHMU3M KJo4da Ha 3-W Yyakpe A1 MTHOBEHHOIrO BbIMOSIHEHUS Kakow nnbo
3agauun. B nogasnsaowem 60MblLIMHCTBE Clly4aeB, Koraa MHAMBUAYYM 3a4eNCTBYETCS HanpsMyto
YUunTenbCKOm CUCTEMON, @ HE Yepes arperop, 3a4enCTBYETCS MEXaHM3M Yepes TPU Kikoua.
NHdopmauns B Nobom cnydae gokHa AybnmpoBaTbCa Ha arperop B MOMEHT 3a4eMNCTBOBaHUSA
WHAMBUMAYYMA WU YyTb NO3Xe, HO B MOMEHT HacToswero (34ecb Kak 6bl Hebonblias pacTsxka
no BpeMeHun npoucxoauT). MHdopMaumsa NoCTynaeT Ha arperop Yyepes BPpEMEHHYIO CUCTEMY, HO
BO3MOXHO €€ MoCTynjaeHne n yepes MHKapHauMoHHbIN Ny4. BpeMeHHasa cuctema obnagaetr
6onbluen CKOpoCTbio Nepenayun, Yyem nyd (B 12-20 pas).

MNepenpem K (2). HayHeM CHU3Y BBEPX.
e B NCKNIOUYNTENBHbIX Clly4asiX BO3MOXXHO CO3[aHWEe 3rperopmanbHON CUCTEMbl OAHOIO
nHamBnayyma (paccMoTpeHHbi npuMep Nncyca Xpucrta). Yto kpanHe peako (1 Ha 1200 - 1300
arperopoB). Kak npaBuio, OH MeHblUe NO 3HepreTnke, MeHblue No MHMOpPMaLMOHHON
HacbIWEHHOCTN B NIOBOM cnyyae, 4eM arperopbl y rpynn nuu.
* Y 601bLLINX CEMEN BO3HUKAKOT CBOU MH(MOPMaLMOHHbIE 3rperopbl, SHEPronHMOOPMALMOHHbIE U B
HEKOTOPbIX C/ly4asax Aaxe BpeMeHHble TOHHeNnn. OCobeHHO 3TO XapaKTepHO AN BOCTOYHbIX
cemen.
e Orperopsbl, OTHOCALWMECH K AOCTAaTOYHO 60/blIMM Fpynnam nuu. Hanpumep, Hay4dHble
WHCTUTYTbI, BepXun (KOCTSKM) NapTUin, Menkue, He3HaynTesbHble, pa3pO3HEHHbIe peiIurmo3Hble
CeKTbl 1 T.M.
e fanbHenwee yBennyeHme Mmacwtaba arperopos 3aBUCUT OT Criefayrowmx gakTopos:
e OT KOSINYeCcTBa MHANBUAYYMOB.
e OT BMAQA BbINO/HSAEMbIX AENCTBUN. DTO MOryT 6bITb BbINOSIHAEMbIE KPYMNHblIEe MOJSIEOHbI,
KpynHoMacwTabHble Meccbl, necHoneHuns. B nocnegHeM cnyyae npoucxoauT BblAeNeHne B
6onblien 4YacTn He MHpopMaumm, a SHEPrun, KOTopas CnocobCcTByeT sHeEpreTu4yeckomy
HacblWeHnto arperopa u 6onee 6bICTPOMY NepeBapmBaHnio MHGOPMaLMKM B HEM. 3HAYMMOCTb
nHdopMauunm 6yaeTt 3aBUCeTb OT BbIMOSIHEHHbBIX AENCTBUIA, NPOU3BEAEHHbIX U3MEHEHUN B
HaCTOSALLEM.
e CaMble KpynHble arperopbl — reorpadpunyeckue. B COBOKYNHOCTU C HUMU BbIAENAOTCS pacoBble,
XOT$S 3TO HE HaCTOJIbKO SABHOE BblAENIeHUEe, eC/IN PaCOBOCTb HE MOCTaB/IeHa Ha XEeCTKUN KacTOBbIN
YPOBEHb.
¢ [Mpnyem MoOLWHbIE reorpadunyeckme arperopbl MOryT BKOUATb B cebs HMxenexawme, a MoryT u
HeT. NpupoaHO Takoe BK/IIOYEHME U B3aUMOCBA3b NMPOUCXOAUT NOCTOSAHHO, HO eC/N ANsl KaKou
nnbéo 3agaum Cune nnun Yuntensm Heob6xoaAnMMO BblAENUTb UHAMBUAYYMA U3 06LLEro KOHTUHYYMa,
NpoONCXoAuT BbllleonucaHHasa cutyaumns. Kak npaBuio 310 AenaeTcs C uesiblo He BO34AENCTBUSA
N3BHE.

OOVH MHAMBUAYYM MOXET UMETb B3aMOAENCTBUE C 2-Ms, 3-MS arperopaMmm 04HOBPEMEHHO.
OpHako, ecnu HabnoaaeTca B3anmMmonencTeme 6onee yeMm € 3-Ms arperopamm, oCobeHHOo
pPeIMIrMO3HbIMU C PA3HOM MK AaXXe NPOTUBOMOSIOXHOW HaMNpaB/IEHHOCTbKO, TO BO3MOXHA
CUTyauus, rpaHnyawias ¢ wmsodpeHunen. MNMpu NocTynneHum, Hanpumep, ¢ 4-xX arperopos
pa3HOHanpaB/IeHHON MH(OPMaUNM NCUXNKA KaK MPaBUI0 HE BbiAEPXMBAET. DTO MNOXOXE Ha
WKN30dpPEHNIO, HO B OTINUYMM OT NOCNEAHEN, HE HOCUT NOCTOSSHHOIO XapakTtepa.

KacaTtenbHo PepuxoB, y cTapwero B cpefHuin (He nocneaHnin) nepmod Habnwaanocb akTMBHoOeE
COTPYAHUYECTBO C Yuntensmu. Y EneHbl ke B noakntoyke wna paboTta He TONbKO C pa3HbIMU
Cvnamu, HO n arperopamu, Hoocdepon, U3ochepoi.

Mpwn paccmoTpeHun 6onee KpynHo, npowe byaeTt npeacTaBuUTb BCe arperopbl Kak obuLyto
CUCTEMY, OMNOSCbIBAIOLLYIO 3eM/1t0, BHE ee pagnyca pacnofioxXnTb MHHOOPMaALMOHHbLIN 6aHK
(Wambana), coeanHsowme baHk Llambana co BceMu arperopamun, 3HeproBpeMeHHble



dopmMumpoBaHus, obecneunsatoime 0AHOCTOPOHHIOK MHMOPMaLMOHHYIO CBS3b C 3rperopoB B
6aHK. Mexay HMMK Macca BCEBO3MOXHbIX (PUIbTPOB, 3aHMMatoWmMxcsa rpybon obpaboTkomn
nHdopMmaunm. T.e. Bxoasa B 6aHK Noay4vaeTcs ANUTENbHO 3aBeplleHHble PparMeHThbl
nHdopMaunm, naywme rno CBOMM NnosioyKam.

PaccmoTpmnM B3anMocBsa3b ¢ Hoocdepon (onepaTuBHblE UBMEHEHUS N npoyee). B3anmMocBAa3b
34eCb MOXET NPOU3BOANTLCSA KaK C I06bIM MHAMBUAYYMOM (TakXe KakK U paHee OnucbiBanochb),
Tak un c ntobon arperopnanbHOn cuctemon. lNMpuuem, yepes arperopmanbHy0 CUCTEMY MOXHO
KOpPpeKTUPOBaTb KaK KOHKPETHOro MHAMBMAYYMa OTAENbHO, TaK U rpynny MHAMBUAYYMOB Cpa3y.
YpnobHee Bcero B3aMMoAencTBmne BeaeTcs vyepes Yuntenen 1-ro yposHs unm Bblwe. Bolibopka yxe
OCYLLECTB/ISIETCHA He Yyepe3 C/oM C MHKApPHAUMOHHbBIMKU S4YelikaMKn, a Yepe3 Apyroe naMepeHue.
[laHHas B3anMMOCBA3b TaKXe CTPOUTCS U3 SHEPrOBPEMEHHOM KOMMOHEHTbI, YTO obecneymBaer
AOCTaToO4YHO 6bICTpOE NO BpeMeHU NpoxoxaeHne nHdopmaLmmn, NpoLeccoB. DTO NOX0OXe Ha
noaknt4veHne. AHanoOrMYyHoO CTPOUTCSA N B3anMoaencTeme Yumtenen c b6aHkom Llambana.
Mepengem K (3). MOMEHT HaACcTOSALWEro CTOYKN 3pEHNS YeoBEeYeCKOn LMBUAM3aLMN, ero
OTHOLLEHMS C 3BEe34HON CTPYKTYPOWN XapaKTepusyeTcs cneayrowmm obpasom. B pesynbtate
NPOX0XAEHUS MO BPEMEHHbLIM OCSIM - TOHHENAM MPOUCXOAUT HaNoNIHEHME NHDOPMaLMeNn
OTHOCMUTESIbHO €€ 3HAaYMMOCTUN Ha BPEMEHHbIE HepreTuyeckne MHMOpMaLMOHHbIE NMPOLECChI,
npoucxoasiumne Ha 6onee KpynHbIX YPOBHSAX, Hanpumep, Ha 3Be3gHOM. OT 3TOro e 3aBUCuT
obbeM, NIOTHOCTb NocTynatwen nHdopmaumm ¢ o6beaMHEHHOW OCU LMBUAM3ALUN HA 3BE3AHYIO
cucrtemy. Peub nget o BnieteHun obuien BpeMeHHOM CUCTEMbI B MJIAHETAPHYO YINTKY. 34ecb
oTpaxaetcs nHdbopmaums, Nony4yeHHass, CKOMNUAMPOBAHHAsA, YNJIOTHEHHAs, MO 3HAYMMOCTH
OTHOCSILLASACS K YPOBHIO LMBUAM3ALUNU. 34eCb Y)KE HE BO3SMOXHO BblYEHUTb MH(OPpMaLULO,
KacatoLycsa OTAeNbHbIX NHAMBUAYYMOB, 3rperopos M nNpoyero.

[JaHHasa nHdopMaums, Npoxoas Yyepes CMCTEMY, KOTOPYO YC/IOBHO MOXHO Ha3BaTb
bunbTpamMun, XO0TS OHN He CTONbKO (PUNLTPYIOT, CKOMbKO YNAOTHSAT, NnpeobpasyoT nHpopmauymto,
Ha 3TK GUNbTPbI MHPOPMaLMA NOCTyNaeT:

1. C Hanbonee MoLHbIX BPpEMEHHbIX TOHHENEN.

2. C arperopoB yepe3 BpeMeHHYI KOMMNOHEHTY 3rperopos.

3. Yepe3 BpeMeHHY0 «aBOCbKy» (3TO NOCTYN/IeHMe HauMeHee 3Ha4YnTeNbHOEe, HE CTOMb SIBHOE).
Ecnu 1) n 2) oTBOAMTCS NpakTUYeCcKn oaAnHaKoOBas posib, OAMHAKOBOE MeCTO, OAMHaKoBoe
KOIM4YeCcTBO (PUbTPOB AN MOCTYN/eHuUs, To 3) UMeeT AONOJHSWee 3HaYeHe, BHOCUT ULLb
AONONHUTENbHbBIN OKpac B MOCTYMNalLLYyH OT ABYX NepBbiX (haKTOPOB U He ABASETCA
AOOMUHUMpPYOWeNn. MNpn 3TOM MOMEHT HACTOoSALWero Ha BpeMeHHOW NaaHeTapHoOW yanTke
BbIpaXkaeTcs KakK XWBoe, BOSIHOObpa3Hoe, ANHAMUYECKOE MO CPAaBHEHUIO C OCTasibHOM bonee
CTAaTUYHOMN CTPYKTYpPOMN.

Mpwn NOCTYN/IEHUM NEPBO3IEMEHTOB C MHMOPMaLMEN Ha YIMTKY MOXHO XapaKTepu3oBaTb
cneayowmMm dakTopamm:
1. ABmxeHune (nocneaytollee) no HanpaBfeHUIO K BpEMEHHOMY 4pY.
2. [IBUXXEeHNE MOXET 6bITb HaNpaBNeHHO KakK eAnHbIM NOTOKOM, TaK M cnupaneobpasHo.
3. NMopuMOHHOE ABMXEHWE, MOPUMOHHOCTL ByaeT HabnoaaTbCa B YepeaoBaHUM CMIOWHOIo
noToka 1 cnupaneobpasHoro.

YT1o kacaetcs (1), TO OTHOCUTENBHO MHMOPMaUUN UMeeT CMbICN CTabunbHoe pa3Butune. T.e.
Korga npoucxoaaT ctabunbHble MPOLECChl U ABUXEHWE NEPBO3/IEMEHTOB C HAHECEHHOW Ha HUX
nHdopmaumnen asnaetca NMb60o NOSHOCTbIO, IM6O OTHOCUTENBHO CTabunbHbIM. KacatenbHo (2) ,
3TO UMeeT 3HauveHne ansa HectabunbHoro, MM6o ckaukoobpasHOro NpoLeccoB pa3BuUTUS. Takxe
3TUM XapaKTePU3YIOTCS NepenoMHble MOMEHTbI, 0CO6EHHO eCn B UCTOPUN OHU NPOUCXOAAT 3a
AOCTaTOYHO HEe3HAYUTESIbHbIN MPOMEXYTOK BpEMEHMU, T.€. MUK NepesloMHOro MoOMeHTa. B agaHHbIX
cnyyasax B CMny BCTynaeT mexaHum3M, obecneunsarowmnim 6osnee nam meHee naaBHOCTb 3TOrO



npouecca, 4YToO KacCaeTcd (3), Koraa maeTt nopund CnjowHOro noTtoka, CB43aHHaA CnupajibHbIM
ABUXEHUEM CO CJ'IE,CI,YIOLIJ,EVI I'IOle,VIGVI, AONOJTHUTENbHbIE NEPBO3/IEMEHTbLI OCYLLECTBAAKOT
B3aMMOCBA3b MeXAYy OTpPE3KaMMU.

3To HeobxoaMMo aonsd:
A) lnsa MOMeHTa KoMnaeKTaunm nHpopMaunmm Ha BpeMeHHON ynTKe.
Bb) Ana Hanbonee agekBaTHOrO BOCMPUATUSA U OTBETHOW peakumn Ha 3Ty MHpopMauumto
BPEMEHHOro s4pa njiaHeTapHoro.
B) C yyeToM nepBbIX ABYX, 4719 ABMXEHUSA NO HAACUCTEMAM C BbIXOAOM HA BCENEHCKYHO 3TOM
WHpopMaunm, 4tobbl B Hee He BrJieTasnacb MHOpMaUKna OT APYrMxX LMBUIN3ALNNA.

MHdopMaumnsa Kak Ha ranaktmyeckme 6aHkM n ocobeHHO Ha BCENEHCKUI A0MKHA NOCTynaTb
3aBepLleHHOoN nHdopmaumemn, ogHMM NoTokoM. Paa BL, cnocobeH cunTbiBaTh MHMOPMaLMIO C
Takoro nortoka, ocobeHHo BL|, 4OCTaTOYHO NJOTHO XMBYLLME BO BPEMEHU KaK, Hanpumep,
3eneHble, HO ropasao npoule n yaobHee 6patb ee ¢ 6aHKOB.

Mpwn noctynneHnn nHdopmaumm nepsoro poga (1) Ha BpeMeHHoe 94p0, C Hel npakTU4ecku
HMYEro He NPoOMCXoAMUT U OHA NPOXOAMUT Aadsiblle N Ha BPEMEHHOW YIUTKE yKNaablBaeTcs
CTabunbHO.

Mpu npoxoxaeHun nHpopmaunm BToporo poaa (2), ecnm npomcxoamT cuTyaums, Koraa He
npomcxoamT cBsA3kM No (3) Tuny, To PyHKUMKN, 3aN0XKEHHbIE HA BPEMEHHOM a4pe, BKAOYAKT
CHavasna cuMrHan ToOpMOXeHus Ans 3Ton MHdopMaunm, ToYHee ee NPMOCTaHOBKMW, 3aMeanNeHns
6onee yem B 6 pas, B 3aBUCMMOCTN OT HEOBXOAMMOCTM N OAHOBPEMEHHO BK/IHOYAOTCH
KOppeKTupyoLwme MexaHm3mbl, BKao4vawwme curHan SOS Hagcucteme n Kkak 6bl BKAYatowme
HECKOJ/IbKO pacwmnpsowme n yboicTpsrowme NoCTynieHme YACTbIX, HEHACbIWEHHbIX
MH(POPMALIMOHHO NEepBO3/1IEMEHTOB AJ19 CBA3KM 3TOW MHGOopMaumn. Hanpumep, nogownim
HeCcKonbko 6510k0B. locne Toro, Kak Mexay nepebiM U BTOPbIM 6710KOM BCTPpOMAACh NMOAHOCTbIO
CoeaMHALWan cMcTeMa U LenHas peakuns kak 6bl nowna ganblie, MEXaHU3M TOPMOXKEHUS
ybnpaeTtca n Bo306HOBNSETCSA eCTeCTBEHHOe ABMXKeHMe. DTo Heobxoammo ans Toro, Ytobbl He
TEPSANMNCb HavasnbHble N KOHEeYHble pparMeHTbl 610KOB, MHOPMaUMs Wna CBA3aHHbIM MOTOKOM,
KOTOpPbIN A0MKEeH 6bITb 3aKOHYEH, 3aBeplleH. TakuM 06pa3oMm, 3a CHET CNMpasbHOro NOTOKa,
Hecyuwero B cebe HeHarpy>eHHble MHdDOpMaLnen NepBo3EMEHTbI U nMetrLwero 6onee NIOTHYO
BPEMEHHYIO SHEPIUID, «CLUMBAKTCA» pasnnyHble MHPOPMAUNOHHbIE 610KM B CNUTHbIN, 6€e3
pe3Knx nepexonos 1 npobenos NoTok MHMOpMauUnn.

Ha BpeMeHHOM ynuTtke aaHHas nHdopMauusa yknaabiBaetTcs cneayrowmm obpasom. Korga
CTbIKYIOTCS nocneaytowme 6/10KkM, YyCTpaHSAETCS 3a30p MeXAy HUMM 3a cHeT NoATArmBaHUS
nocnegHero cnmpasbHON KOHCTPYKUMEN, Kak bbl cpawmBas nHdopmauunto. A nycrble
nepBO3/IeMEHTbI, KOTOPble HAaX0AUNUCL B MPOMEXYTKE Mexay MHpopMaunMoHHbIMKM Bnokamm
BblbpacbiBaeTCcsa Aanblie. DHEPrUsa yXoAMT Ha NOATArMBaHWeE ogHoro 6a10Kka K Apyromy, Ha
cpawmBaHme Mexay coboi MHpopMauum No ee 3ageplieHnto. MOXHO NpeacTaBUTb Kak
NnaHoOpaMHY0 CbEMKY, rAe nocsie NoKaapoBOM CbeMKU pparMeHTbl YTOObl COCTbIKOBATLCS AOIKHbI
HEMHOro HanonsaTtb APYr Ha Apyra.

NHdopMauns, KOMNAEKTYOLWAasACcs Ha BpEMEHHOW YNINTKe, OTAIM4aeTcst OT TOM, YTO uaeT no
HaacucteMe. Ha ynnTtke oHa HeceT 6onee SpKo BblpaXKEHHbIN XapaKTep N0 OTHOLUEHUIO K TOM
umMBMIN3aLMmM, OT KOTOpoM oHa noctynuna. OHa 6onee KOHKpeTU3MpoBaHa, bonee aetanbHas
OTHOCMUTENIbHO NMPOLECCOB, NPONUCXOASAWMX Y AAHHOWN LUMBUN3aLMK, Toraa, Kak nHgpopMaums
yxoasiwas rno Haacmcteme ganee nmeet 6onee 0606LWEHHbIN XapaKTep.

CyLeCcTBYIOT pa3yMbl, 3aMKHYTble Ha cebs, A9 KOTOPbIX HE XapaKTepHOo y4yacTue B
obbeanHeHumnsx pasymos (1-e Konbuo, 2-e Konbyo u T.M.). 3TO AOCTAaTOYHO U30JIMPOBaHHbIE
pa3yMbl, C KOTOPbIMX McCYe3aloLle Mana BEPOSSTHOCTb CTONIKHYTbCA. HanpuMmep, 3TO pa3syMsl,
poauvBLUMECs B pe3ysibTaTe 06beAMHEHUSA HECKO/IbKUX B3opBaBLmxca 3ee3 B Y/ 6e3 kBasapa.
3TO pa3yMbl COBEpPLUEHHO BbIBEPHYTOro Tuna. Bca agMHamMmka nx pasBuTmUsS CTPOUTCH Ha



notpebieHnn aHeprum Ans CBOero pasBuUTUS, KOTOpPOE Kak NpaBu/io HanpasB/ieHOo Ha
CaMOYHWUYTOXEHME, KOTOPOro OHM He MOryT HUKaK A0CTMYb. MHpOpMaumnsa oT TakMX CUCTEM BO
BceneHHOM He 0XXMAaeTCs, He YYNTbIBAeTCs, He OCYLeCcTBAsSeTCs. T.e. N0 Mepe NPoOXOoXAeHUs OT
CUCTEMBI K CUCTEME CYLLECTBYET OnpefeNieHHbI OXXNAAeMbI YPOBEHb Npuxoaa MHpopMauum
(npuMep, ecnun poseTka Ha 220 B, B Hen He A0/MKHO 6biTb 300 nnm 250 B). B cnyyasax
OTKJIOHEHUI TakXXe cpabaTblBalOT MEXaHM3Mbl aBTOMATUYECKOM KoppeKkunn. TeopeTnyeckun, Takon
pa3yM MOXEeT BbINTU HA arpeccuto KOCMMUYecKoro MacwTtaba, HO NpakTUYecKu, Kak NpaBuiio, OHU
NOKanu3yTcs, NMbo Npn HEBO3MOXHOCTU UX NOKann3auun, aHHynupyrTcs. B niobom cnyvae 3tu
NpoLEeCCbl KOHTPOSIMPYIOTCS.

Y pa3ymoB, 06beAMHEHHbIX Ha Kakux-1nbo obmx nHTepecax (Kak npasBuio 3TO SHEpPrus,
BpeMsl, MHpopMaLmsa) COBMECTHOIO pa3BUTUS, CYLLECTBYHOT CCbISIKM Ha obwme nHpopMaunOHHbIE
6aHkn. Kak MUHUMYM, 3TO CCblJIKa C BPEMEHHOro sapa U C MOMeHTa HacToswero. Kak MakcumyM,
3TO CCbl/IKa C BPEMEHHOIO f4pa, C MOMEHTa HacTosALWero, paBHo ¢ MHMOPMaLMOHHbIX 6aHKOB
umBMIn3aumii Ha obwmnim 6aHk. B cucteme 1-ro Konbua HabnoaarTCsl CCbIIKM pa3HOro Tuna.
Hanpumep ceBoaHbin 6aHK 1-ro Konbua BcTpanBaeTcs B 06Lyt0 BpeMeHHY0 cuctemy (3To yxe
NpoLEeCcC UCKYCCTBEHHbIN), HO elle KpoMe 3TOr0 HaXoAUTCS B Pa3HbIX MEPHbIX MIOCKOCTAX
oAHoBpeMeHHOo. [ng 2-ro Konbua He peanbHO B3aTb MHMoOpMaumio u3 6aHka 1-ro. lNepBble, KTO
y3HaeT 0 noaobHoM nonbiTke - KoopaMHaTOpbl, BO-BTOPbIX, KakK NpaBuio, UMBMAmM3auuns,
Kypupyrowasa paboTy 6aHKka B HAaCTOSALWNIA MOMEHT BpeMeHU (TUMa Hawux CyTOUYHbIX AEXYPCTB).
Cenyac «aexypsar» 3eneHble. CpoK AeXypcCTBa, YyTb MeHee BpeMeHHOM eanHuubl (2 - 2,5 mMnpa.
net). bBonbwyo YacTb CPOKaA OHU YXKe OTAEXYPUNN.

BpeMa He aBnseTca nepeHoCYMKOM MaTepuun, HO 6e3 BpeMeHU He cyllecTtBoBan 6bl HM OAUH
3NneMeHT MaTtepuun. lNepemMeLleHnsa no BpEMEHW OCYLLECTBASIOTCA Yepe3 KapKacHY CTPYKTYpY.
Hanpumep Pa3Beaka ganbHeEro KocMoca, HacTpamBaeTcs Ha (POH BCeW OCu, 3a4anun KOoOpAUHaTYy
npmeBsaskn (Kyaa HeobxoaMMo nNonacTb) U Aanee nayT He Mo BCer CucTeMe, a CKa4ykoM HanpsiMyto
B 3alaHHYIO TOUYKY.



[Mpouee.

OueHb NO60MbITHO, YTO €CNIN YYeCTb BCE BUAbl pa3yMOB MO BPEMEHW CYLLECTBOBAHMUSA, TO
pasyM 3eMJisiH CTOUT KakK pa3 TOYHO nocpeanHe (Mo nocieaHnM YyTOYHEHHbIM AaHHbIM).
C HEKOTOPOI HaTSIXXKOM MOXHO CKasaTb, YTO CYLLECTBYET HecTporasi, Ho onpeaeneHHas
3aBMCUMOCTb pa3MepoB pa3yMa M CKOPOCTU MPOTEKAHMUS B HEM BPEMEHHbIX NPOLECCOB (YeM
MeHblle, TeM BbiCTpee).

27 MNepBON3Ny4YEHUN.
(nHdpopMauma B obpaszax y dnbMupbl).

MocpeaHMK BOCNpUHMMAET nepenaBaembin 0b6pa3 Kak onpeaeneHHbln NyyYyoK BOJIH,
CKPYYEHHbIM MO YacoBon cTpenke (Kak kapamenb B haHTUKe). HacTosuee - B cepeanHe nyyka.
Mpownoe kak 6bl 3aMMpaeT cnnpanblo, TOYHee Nos0Comn, Wwnendom. byayuiee - TOT XKe, HO
CBETSALMNCA NOTOK, B KOTOPOM BCMbIWKN aKTUBU3MPYIOT (BKIOYAKOT) OAHY U3 ocen. XryT, B
KOTOPbIN BCE CKPYYMBAETCS K HACTOSILLEMY, MEXAYTEM CaM COCTOUT M3 MHOXECTBA XIYTUKOB U
TakXXe CaM 3akpy4ymBaeTCs NO YacoBOW cTpenke. ToAWwmMHa 3TUX XIyTUKOB HeogHopoaHas. ECcTb
TOHKME N ecTb 6bonee KpynHbie, HacblWweHHble. OHM OTNMYAOTCSA NO LBETaM U no
WH(POPMALIMOHHOM HACbILWEHHOCTU. DHEPreTUYEeCKMin NOKPOB XIYyTOB HEe BblpaXeH SABHO. XXryTuku,
CNAeTasiCb U 3aKpy4mBasiCb, 06pas3yloT XryTbl. B naeane Kaxabln XryTmuk COCTouUT us 27
NOAXIYTUKOB, SIBASIOWMXCA TeMU 27 NepBOU3NTYUYEHUSMU - NApaMeTPaMn, BAMSIOWMMM HA
pa3BuTue pasyma (HanpuMmep, 7 U3 HUX OTBEYalT 3a TEXHOKPATUYECKUN NYTb pasBUTUSA U T.4.).
«ABOCbKa» He 3aMblkaeTcsa Ha LWambany, NnpocTo nmeeTt onpeneneHHyo B3anMOCBA3b.

Mpu nonbITKe onpenennTb UX NPUHAANEXHOCTb K KaKoMy MO0 YPOBHIO BPEMEHHbIX CTPYKTYp
(nnaHeTapHOMY, 3Be€34HOMY, raflakTUYeCKOMY UM BCESIEHCKOMY), NOCPeaHUK BOCNpPUHUMAN
obpa3 BceneHHON, ee Aapa, CKBO3b KOTOPbIA U3 CTOPOHbI B CTOPOHY (BOCbMEPKOWN), KaK YysioK
yepes BoAy npoxoauna (NnepekavmBanacb) onpegeneHHas CTpykTypa.

Ecnu npeacraBuTb cuTyaumio nonagaHnsa pasyma B NpPOCTPAHCTBO C HAbopoM usnyvyeHunm
MEHbLINM, YeM HeobxoamMo Ans Hero, (UYTO NOYTM He BEPOSATHO), TO NMB0O OH NepecTaHeT
cywecTtsoBaTb, MM60 OH MOANDULMPYETCS BO YTO-TO Apyroe. [JBOMHUKY nocpeaHuKa 3TO rpo3uT
TEM, YTO OH MOXEeT «MOCe/INTb» B JAHHOW BPEMEHHOM CTPYKTYype CBOW ABOWMHUK (HE CMOXET
BbINTU N3 BpEMEHHOW BOCbMepKM). Kpome Toro, npu ANUTENbHOM HAaXOXAEHUN B HEKOTOPbIX
obnacrsax, y nocpegHuMKa BO3MOXHblI UIBMEHEHUS B SHEPreTuKe, XoTs U BOCCTaHOBUMbIe. B ntobom
cnydae, Nnpu ABUXEHUN ABOMHMKOM NofobHble MecTa 6yayT owyLlaTbCa Kak HECBOMCTBEHHbIE,
HeobblYHble, HEMPUATHbIE, aHOMasibHble (YTO-TO He TO). NMPOCTO B HUX HE HYXHO 3a4epXXMBaTbCS.
Ho noaobHbIX MeCT HACTONIbKO Mano, YTo NonagaHme B HUX HUYTOXHO MasiOBEPOSTHO.

BPEMEHHASA YJIUTKA NOCNE MTMMBUITN ®U3SNYHECKOIO OBEbEKTA.

Mocne rmbenu nnaHeTbl ee yAnTKa Kak 6bl cxnonbiBaeTcs (CnmMpanb B NIOCKOCTU BOKPYT
aapa). MHdopMauusa XxpaHUTCS 34eCb U KONMUPYETCS B ranakTuyeckuii 6aHk, aanee Kkonus
nHpopMaLnmM 3aHOCUTCS BO BCENEHCKMIM 6aHK. Ecnu Ha niiaHeTe NnpucyTcTBOBasa pasyM, TO
nHdopmaumnsa octaetca B 6aHke konbua, B koTopoe oH Bxoaun (Mpumep. MNMnaHeTta, nornbwas (u
BOCCTaHOBNEHHas nocne) B AHApoMeae, nHbopmaumsa o Hel nornbwen ectb y 1 1 3 cynepkonedu,
B ra/lakTUYeCKOM U BCENIEHCKOM 6aHkax). B cBepHYTOM yINTKE BHYTPEHHSAS N BHELWHAS Cnuparb
CUHXPOHU3NPOBAHbLI MO BPEMEHWN, T.€. ABOWHAsA 3anncb CobbITUN B OnpeaeneHHoe BPpeMS BHYTpU
obbekTa u BHe.



EAMHCTBEHHbBIN NpeueneHT BO BCeneHHoM 6bin koraa BLl, aHanormyHas 2-my KonbLy
yHU4YTOXWUnNa aAse BLl Ha Tpex nnaHeTax BMecTe C ux BpeMs- MHOOpMaLMOHHbIMKM BaHKaMK, 3a 4TO
NX caMmx easa He nopewmnnn (Ha 62% YHUUTOXWUAN) N 3aMKHYIM B OTAENbHbIX MEPHOCTSX.

C6poc nHdpopmaumnm, ee obHoBneHue no Bcem 6aHkaM naeT AUCKPETHO M NOCTOSIHHO, KpoMe
MOMeHTa rmbenu, Koraa 3To a3KCTpeHHoe cobbiTne. MNMocnegHee No3BosiSeT onpeaennTb NpUYnNHy
rmbenun, npocneanTb NPUYNHHO CNEeACTBEHHYIO CBA3b KOTOpas npmeena K rmbenu n He fonyCcTuTb
3TOro B ApPYrux Mecrtax.

OTAenbHO MOXHO paccMOTpeTb cuTyaunto ¢ ®astoHoM. OH ycTaHaBNMBasncs u
NporpamMMmpoBasncsa 2-M KOJSbLOM TakuM o6pa3oM, 4Tobbl HENOCPEeACTBEHHO B/IUSATL
(nporpamMmmpoBaThb) Ha byayuime CTpyKTypbl 3eMnu, nogorpesast KOHMINKTbI, BOMHbI, arpeccuto
B N06bIX NPOSABMEHMAX, YTO MO3BOAMNO Bbl UM OCYLLECTBNAATb KOJIOCCAsIbHbIN 3HEProcbeM. Mpu
3ToM 6blna 3aBeaeHa aHepronHdopMaLmMoHHas CBA3b OT si4pa NepeBepHyToM ynuTkm ®asToHa K
AApY 3eMHOM yNUTKKU. CBA3b C NEePEMbIYKON 3EMHON YNIMTKWU HE MOCTOSIHHAs, BO3HUKalLWwas
nepuoamnyeckn, NnoaABoAnIachk NepneHaMKynsspHoO K CaMoW nepeMblyke, No3Bonss BAUATb,
NU3MEHATb, KOANMPOBaTb HOBOE MOCTYyMawLllee Ha YAUTKY BpeMs. [lpyroe Bo3aencrene
(Takke He NOCTOSAHHOE, BO3HMKatoWee Nnepnoamyecky Bo BpeMs YCTAaHOBAEHUS CBA3N) LU0
HenocpeACTBEHHO HA LEHTP NJIaHeTapHOro BPEMEHHOro si4pa 3eM/M, OKasbiBano BAUSHUE B
WHPOPMALIMOHHOM MaHe Yepe3 LEeHTp f4pa Ha HacTosuwee, NpoBOUMpPYS onpeaesieHHble
3HepronHdopMaLmoHHble BbIBpoChl, cornacyrouwmecs ¢ Bubpaunmsamm YepHboix. ®asToH 6bin
YHUUTOXEH, BpEMEHHas CTPYKTypa 1 S3HEProMHdOpMaUNOHHbIN 6aHK N CBS3M yaaneHbl
“Xupypruyeckmm nytem” n rpoxXHyThl.

MNpn ectecTBEHHOM npouecce rmbenu nnaHeTbl NPOUCXOAUT aBTOMaTUYeCKoe CXJI0MNbiBaHMe
YAUTKN B 6/IMH , 3anyCKaeTcss MexaHM3M nepefayvn nHopmaumm B ralakTUYeCcKun n agpyrom
6aHku (KoHTponupytoT Obnaka). CxnonHyTasa ynmTka HaxoaMTCs Ha TOM Xe MecTe Kak
MHMOPMAUMOHHbINM 6aHK normbwen nnaHeTbl. [pn HEO6XO0ANMOCTU Ha TOM Xe MecTe MOXeT
co3gaBaTbCsa 4To NMb60 HOBOe. CX/IONHYTYIO YAIMTKY MOXHO CKOpee oTHecTu 6onee K
NHPOPMALIMOHHON CTPYKTYype, YeM BpEMEHHOM, Ha OCHOBaHWUM Yero MOXHO cAenaTb BbIBOA, YTO
MHMOpMaUNsa eCcTb NpoeKLUnsa OT BPpEMEHU. AP0 NpU 3TOM HE UMEET MaTepuaabHOro NposiB/IeHNS
(nnaHeTbl), HO coxpaHseT 3a cobor 60NbWMHCTBO DYHKLUMIA NAAHETApHOro sapa
(KOMMYyTaUWOHHbIE CBOMCTBA, XpaHeHune UHdopMaumm n T.n.).

Mocne dunsndyeckon rmbenn ob6bLEKTA BKIKOYAETCS MEXAHM3M CBEPTbIBAHMS, TOUHEE
CXNI0NbIBAHUS YJIUTKWN, HO, €CNIN 3TO HYXHO A1 noaaepXaHus BHelwHero 6anaHca cnMcrtemsl,
YNTKA MOXeT 6bITb MUCKYCCTBEHHO COXpaHeHa gaxe nocne dusnyeckon rmbenn nnaHeTbl
(3Be3abl U T.4.).

Mpwn cxNonNbiIBaHUM YAUTKU SAPbILWKO BXOAUT B S4P0, 3aTEM Ta YaCTb BPEMEHHOM OCU, YTO
cogepxxana nHdopmauuto npeobpasyetcs (B ciydae rmbenn nnaHeTbl) UK KONUPYETCS
(HanpuMep B cny4vae rmbenn pacol) B MHOPOPMAUMOHHbBIN XpaHuTenb (OTAIMYHbBIM NO CTPYKTYpeE,
MHpOpMaUNsa BCA KaTanormmpyeTtcs) B BuAe ABONMHOro 6aHka, rae C 04HOM CTOPOHbI
MHdOpMaUNs, C APYron 3alWUTHbIE CTPYKTYPbl U3 BPEMEHHbIX, SHEPreTUYeCKMUX COCTaBASAoLWMX.
BbiBalOT o4eHb peaKko ciyvau rmbenu umeBmnnsaumm npu CoXpaHeHMn nnaHeTbl (Bcero Tpu
npeueneHTa). K npumepy 3emns, npeabiaywme pacbl. B aToM cnyvae nHdopMaunmoHHble 6/1nHbI
Kak MHMOKONUN C YAUTKN BUCAT MHDOPMALMOHHbLIMKM BaHKaMW Haz NepeMblYKON Mexay S4pOoM m
3BE34HOM OCbIO.

NHOOPMALIMOHHBIE BAHKW

NHdopMaumna ocTtaeTcs nocne cxaonbiBaHnsa B 6/IMH Kak Ha BHYTPEHHEN TakK U Ha BHELUHEN
cnupanu, BXOA M BbIXoA vepe3 LeHTp. Nepexos UCKYCCTBEHHbIN K 6onee YeTKMin Npu 3axoae C
BHELUHEN OCK nepeMblukn (Nepembivka - Tpyba B Tpybe, No BHelWHeW HOBOe BpeMS, Mo



BHYTpeHHen oTpaboTaHHoe) ¢ 60/blUEN YAUTKM Ha MeHblyto. 10 HeMy nonagaeM npsiMo B LEHTP
AAHHOM cucTeMbl. 115 3TOro naeMm € HOBbIM BpEMEHeM, BXOAUM B NepeMbluKy (JIMLOM K a4py U
CNUHOM K 6onblen ynutke), ynutka 6yaeTt packpydmBaTbCs NPOTMB YaCOBOW CTpesiku. Bpems-
MHPOpMaLUNOHHOE A4p0 (a TOYHEee UCKYCCTBEHHOe obpa3oBaHMe B KOTOpPOe OHO npeobpa3oBaHoO
nocse Cxs0MblBaHUS) HAXOANTCA BOKPYI NepeMbIYKU.

B HeM HaxoaaTcsa onpeaeneHHas MeMbpaHa, 3a KOTOPOW - KOMMyTupyrowmi ysen. Mo dpopme
3T0 pomboBuaHasa nuH3a (PJ1). MeMbpaHa - 3TO pa3aeneHne Mexay ABYMS pa3fiMyHbIMU
MEPHOCTSIMMU.

MO>XHO NPOBECTM aHanorm ¢ 6UO3KpaHOM U aYenkon. Bo BpeMs cxnonbiBaHUS BpeMeHHas
cocCTaBnfaowWwas, HpopMaums oCcTaloTCa B TakKoM Bumae, Kak bblnm B nocneaHni MOMeHT. MNpu
npoxoae yepes MembpaHy nHdopMaumsa 04HOBPEMEHHO COPTUPYETCS, CUCTEMATU3UPYETCH,
KOMMaKTHO yrnakosbiBaeTcs. OyHKUnmM pomb6oBmaHom nnH3bl (PJT) MOXHO conocTtasuTb € FAT
(Tabnuua pasMelwleHnsa gannos Ha KoMnbloTepax). CaMo XpaHunuuie nHpopMaumm nmeet
06bEMHYIO AYEUCTYH, OYEHb HACbILWEHHYIO YNAaKOBAHHY CTPYKTYpPY C onpeaesieHHON CTporon
reomeTpuen. Ha pom60BMAHON NMH3E NpU 3a4aHNU KOHKPETHOM YCTaHOBKM NMPOUCXOAUT HABOAKA
(HauennBaHMe) Kak N0 CUCTEMHOMY KaTasory Ha AaHHyt obnactb MHPOpMaLMKM SHEPreTUYeCcKoro
nyya. OT Hee MTHOBEHHO MAET 3anpoc, yCTaHaBAMBAETCS KOMMyTauunsa ¢ 6aHKoM 1 nHdopmaums
Kakbbl NpoeunpyeTcs Ha MCTOYHUK 3anpoca, KOTOPbIM NpU 3TOM OCTAeTCsa Ha MecTe,
BOCNpuHMMas nHdopmauunto. Bocnpusatue TpebyeT 60nblLIMX 3HEpPro3aTpaT Ha pacnakoBKY U
nepepaboTky nHdopmaumm. Ha BHe3eMHbIX 6aHKax gpyras cuctema BocnpuaTmnsa nHdopMaunm,
HO YyenoBek cnocobeH aganTUpoBaTbCa K BOCNPUATUIO UX MHDOPMaLUK, 3a UCKIIOHeHNneM 6aHKOB
2-ro konbua (paBHO Kak ntobbix 6aHKOB B rnepeBepHYTbIX YUTKax). TaM NpuUcCyTCcTByeT
MHOroypoBHeBas CUCTEMA 3alMUTbl, YHUUTOXEHUSA. [Npnyem 6aHKM 3aKpbITbl HE TOILKO AN
KOHCTPYKTUBHbIX CUJ1, HO U AN19 MHOTMX UMBUIN3AUNIN 2-r0 KOJbLa.

B cnyuae pusmueckon rmbenn nnaHeTbl HA 3Be34HOM CUCTEME OCTaHeTcs 6aHKB MecTe
CXIOMNHYTOM YNUTKU. B 3TuX 6aHKax nHdopMaumsa 3aBepLlieHa 1 OHM BOCNPUHUMAIOTCH KakK
XONOAHble, HEAaKTUBHbIE.

Ecnun cpaBHMBaTbL BbllepaccMOTpeHHble 6aHKK (NpowsbiX pac) ¢ 6aHkoMm LLambana, y Hux
abconTHO pasnmyHasa opraHmsaums, YCTPOMUCTBO, HO (PYHKUMOHANbHO MPUCYTCTBYIOT TE Xe Y3/bl
- MeMbpaHa, Kak dunbTp-pasaenmTenb MEPHOCTEN, KOMMYTaUMOHHOE YCTPOMCTBO, No opMme
6onee noxoxee Ha NecoyHble Yyacbl. MeMbpaHa NPOXoAUT Yepe3 NepeMblYKy NeCOYHbIX YacoB
pasnenssi X Ha passinyHbie MepHoCcTU. CaM 6aHK BbIFISAUT B BUAE Wapa, Ha NOBEPXHOCTHU
KOTOpPOro ss4encras CTpyktypa Bpoae cot. OH CBSI3aH MHOXECTBOM HUTen (MHPOPMaLMOHHbIX
KaHanoB) C Hoocdepon.

PaccmaTpuBaeM yenoseka (MHAMBUAYYM) U €ro HaxoxaeHne Bo BpeMeHn. MHdopmauns
nocpeaHuky (3) naet obpasamun. lanbHenwee eCTb BOCANPUATUE U MHAMBUAYANbHAS
pacwundposka 06pa3oB NocpegHUKOM.

[0 poXXAeHUSA 3TO KOKOH B pas/inyHbIX CNekTpax. YakpoBbIX CTPYKTYp HE npocMaTpuBaeTCs.
3aTteM Ha Bepxy KOKOHa BO3HMKAET BO3MYyLLeHMe (3aBuxpeHue). bnoakpaH B JaHHOM MEPHOCTU
He BuAaeH. CKopee 3TO BCM/ecK, yXOAaLWni BBEPX A0 «TULLMHbI», T.€. YTOHYaLWMNCA U KaK 6bl
ncyesarolwmn, He NPOSBNEHHbIN. DTO COCTOsAHUE (He NMPOSIBNEHHOCTU) U eCTb OT/IM4YatoLLee n
OCHOBHOE coCTosiHMe Jlyya. BpeMs BbIrsaanT Kak MHOXECTBO HUTEN, CAEeTalWmMXCs XryToB,
3aKpy4MBalOLWMXCS NO XO4Y ABUXEHUS BPEMEHM MO YacOBOW CTpeske B O4MH XryT. Ecnu
npoLsioe BOCNPUHMMAETCS CBETALENCS NblbIO HA TEMHOM ¢doHe (He COBCEM BepHasi, HO
€AVWHCTBEHHO HanAeHHas aHanorns), TO MOMEHT nepes HacTosLWNMM BOCNPUHUMAETCa Kak
CBETALWMNCS, Ceporo, CTasibHOro uBeTa NOTOK TOHYaULWNX HUTEN, KOTOPbIX 6ECKOHEYHO MHOrO.
Camnx ocen B byaywiem He BnagHo. OHM Kak 6bl 3aKpbITbl B 6yAyLWeEM 3TUM CBETALMMCS MOTOKOM,
CKpbITbl. OHU duUKcHnpytoTca B HacTosweM. OCb 3TO yXe HacTosuwee. B npowaoM 3To yxe He
coBCeM 0oCb. B 6yayuweM 310 He BUAHO 4TO. OCb NpeBpallaeTcs BO BPEMEHHYIO OCb YesioBeKa, Kak
Mbl MPUBbLIK/IN €e BOCMPUHMMATb Ha AMUCKEe TpeTben Yakpsbl,. TeMrnopasbHOe nose CUbHO



cBeTsleecs, BUXpeobpasHO CKpyYeHHOe, C KaKUMU - TO OTAeNIbHbIMU 6ypyHUMKaMK, HO eLle
nepea caMmm AUCKOM 3 YaKpbl eCTb Kakoe-To obpa3oBaHue, KoTopoe Tuna anddepeHuunartopa,
npeaBapuTeNIbHOrO cenapaTopa, a 3a HUM yXe pelleTka 3 Yakpbl. 3TO BOCNPUHUMAETCS KakK
BOpPOHKA, KOTOpas 13 Temnopana (npuxoaswero) crarmsaet ygobosapmumoe Ans nHAnMBMAyyma, a
NOTOM, yXe noaxoast K UHANBUAYYMY OHO KOHKPETHO YMNJ/IOTHAETCA U CTaHOBUTCS
onpeaensitowmM. 3aecb cnnertaerca (HaknaablBaeTcs, COBMeWaeTcsl) U BpeMEHHOM NOTOK U
y3enkoBasi CTpykTypa (onucbiBaeMas paHee 3enénbimm 20.07.99r). OTn y3enku
(MHOpMauMoHHbIE dparMeHTbl) Npu NoaxoAe BpeMeHU Kak bbl BCNbIXMBatOT, U rae nx 6onblue,
TOT Y4aCTOK HanpasnseTcs (BCacblBAaeTCsA) B BOPOHKY M MOTOM yXe npespaliaeTcs B abCONOTHYO
onpegeneHHocTb. OwyuweHne, 4To 4yeM bonee OHMU «MacCUBHbI», rae nx 6onble KoOHUeHTpauus,
TeM 6onbLle OHU NPUTATMBAKOTCA, BTATMBAKOTCA B BOPOHKY M CTAHOBUTCS MOTOM Y>Xe pOKOBOM
onpeaeneHHoCTbHo.

CTpyKTypa oCTalowasca B NpoLwsioM, B BUAE CBETSLMXCS TOUEK 3TO KaK 6bl yXKe «BbleAeHHble»
y3e/nKW. OTOo Morno 6biTb APYrMM, HO OHO YXXe Takoe, pa3peXXeHHoe, U He NpeBpallaeTcs BO 4YTO-
TO.

Ecnu ycTtaHoBKY AenaTtb Ha MHMOPMALMIO CO BPEMEHHbIX CTPYKTYp YenoBeka, TO nocne cnos
silyeeK CyLLecTBYeT C/I0M, BOCNPUHUMAEMbIN NOCPeAHUKOM KaK «rnobanbHoe 3epkano»
(rnobanbHoe - B cuy BbINONHEHUS DYHKLUNM NO BCEMY YeN0BEYeCTBY, 3epKano — Kak
BO3HUKLWag paHee, 20.07.99r., aHanormna npouecca cbopa, oTpaxeHus, oybnmumposaHus
nHdopMaunm 6e3 sHepreTMHECKOro B3aMmMoAencTens). Nepmoamyeckm oHO Kak 6bl CkKMMaeTcs,
(konnancupyeT, BbIBOpa4YMBaETCs), NPOU3BOANT OYEHb MOLLHYIO MPeCccoBKY MHpopMaunmn. Ta
crnipeccoBaHHas MHGoOpMaunsa BblaaeTcs Aanee nopunsmMmm no 6onbwion «Tpybe» (kaHany). OHa
NOCTynaeT B KaHan y>Xe OTCOPTUPOBaHHOW MO onpeaesieHHbIM napaMeTpam B CpPeCcCOBaHHbIX
6nokax. 3T 610ku (BOCNPUHUMAKOTCA TEMHbIMU, T.K. O4E€Hb MH(OPMALMOHHO HACbIWEHbI),
CNpeccoBaHbl HAaCTOJIbKO, YTO BO3HMKAET aHanormsa ¢ BewecTtsoM 13 YepHon abipbl. Janee yactb
(ToyHee ayb6nunkaT) MHMOPMALUKN CKIAANPYETCH B CTPYKTYpE, HANOMMHAKOLWEN Nexallyto
BOCbMepKy (Mnu 3HaK 6eCKoOHeYHOCTN), B OAHOM U3 ee NnoJsioBMH (NeTenb), BOCNPUHMMaeMOWn
nocpeaHUKoOM Kak TeMHas. [lpyron aybnukart, Haxoaswnncsa B 4pyron nonosuHe (netne)
«BOCbMEPKWN», BOCMPUHMMAEMOWN NMOCPEAHMKOM KaK CBETNOW, NOCTynaeT obpaTHO BHU3 B
HoOoCepHble CTPYKTYpbl (€CTb KAaKON-TO Kak bbl OKyTbiBalowWmMn Hoocdepy cnomn). Takum
o6pa3oM, oaHa YacTb «BOCbMEPKU» TeMHas, rae nHdopmaumnsa 6e3ycnoBHO NOKOUTCS U
cknaaunpyetcs, BTopas (6enas) senserca ONEPATUBHOW, ee ay6nvkaT yxoamT o6paTHO.
PaccMOTpeHHbIM npouecc He npoTekaeT B 0A4HOM MepHOCTU U aBnsieTcs obwmm (o6obLatowmm).
Mo>HO paccmaTpuBaTb ero 6onee acnekTMpoBaHHO. Toraa 31o 6yaeT He OAMH, @ MHOXECTBO
KaHanoB (MOXHO CKa3aTb 3rperopuanbHbiX), BOCNPUHUMaeMble NOCPEAHNKOM KaK pacKpalleHHble
pa3HbiMUK LBeTamMu (YcnoBHO). OHM yKI1aabiBaAlOTCS HE BOCbMEPKOW, @ CKpy4mMBatoTCS
HecMellnBaKLLencs paayrom B OrpOMHbIA Wap C 3a0CTPEHHOM BepLUMHOM (KaK JTIYKOBKWU Ha
LepKBK). Ha BepliMHe 3a0CTpeHHas 1Urna nNpoH3aeT, NpoKanbiBaeT MEPHOCTb M YXOAMT B KaKyio-
TO APYryK0 MEPHOCTb, CTPYKTYpY. B npouecce paboTbl nNo Hen (NyKoBULE) MAET «NpoKavka»,
3aTeM 4yepes Urny Kak 6bl BAPbICKMBAETCS HEYTO KyAa-TO OYEeHb-O4YeHb Aaneko. Tam ceTouka
SHEpreTMYeCcKoro KpucTanana n oTtyaa Kakom-To KyCO4YeK BU3NPYeTCs U MocbislaeT MMMynbC
obpaTHO (panblie He AaloT CMOTPETL).

KacaTenbHO CTPYKTYpbl, ONMCAaHHOW KakK «rnobanbHoe 3epKkano», NepmoanyHOCTb BblAAaun UM
nHdopmaunm pas B 12 net (NOCpefHUK He YBEPEH B TOYHOCTU AAaHHOW UNdpbI).

Y yenoBe4yeckKom OCKU CyLLEeCTBYET onpeaeneHHbIn «OpKeCTPOoBbIN (POH», KOTOPbIA 3a4aeTcs
Hoocdepon, nHkapHaumaMn n poaoBbiIMM AOMUHAHTAMM.

PaccMOTpuM cUTyaumio eCTeCTBEHHOW CcMepTu. HanpuMep, 4enoBekK YMUpAET OT CTapoCTU. Yxe
3a onpeaeneHHoe BpeMs A0 CMepTU MHMOPMaUUS O HEN yXXe nMeeTca U Ha buoakpaHe m T.n.
MponcxoaunT ewe 2-3 nerkmx Koanancmpyrowmx ABUKEHNS Ha BPEMEHHOM TOpe, OKPY>KakoLeM
yenoBeka, TO JIM YenoBeK aBTOMATUYECKN NOAFOHSAETCS No4 FOMOSIONMYHY0 BPEMEHHYH OCb,
KoTOopas no3posisdeT eMy 6051ee CNOKOMHO NPOBECTU OCTAaTOK AHEWN, TO I NPOCTO TeMrnopasa Takmm



o6pasoM onpeaenseT Bbi6op oceli. [lanee BTArMBawLLlas BOpOHKa nepes 3 4akpou
CX/IoNbIBaeTCcsl, AaXKe TOYHEee CKasaTb MCUYe3aeT B HUKya (€Cnu pacnofioXUTbCSA NpsaMo nepea
IMUOM MHAMBUAYYMA, TO MO YacoBoOW cTpesnke). MNepemellaeTcs AMCK3 YaKpbl , OCU C AUCKA
pasBoOpavYNBalOTCA HABEPX, CKYKIMBAOTCS (ONMUCbIBas Wap BOKPYyr 6Mo3KpaHa cxoasaTcs BMecTe
KakK Ha /lykoBke). To BpeMS, UTO OCTAeTCs 3a YenoBekoM (MpoLUsioe), ele HEKOTOpOe BpeMs
HeCceT JIMYHOCTHbIN cneq, HO 3aTeM BCe «CbeAeHHble» dparMeHTbl pacrnaatTcsl, UCYe3atoT, BECb
Cnej racHer.

TP OBBbEKTA, CXOAHbLIE MO ®YHKUMOHAJIbHOMY HA3HAYEHWIO

Mexay HaaBCeNeHCKNUM 06beKTOM, LLeHTPOM BCeNeHHOM 1 6M03KpaHOM YenoBeka ecTb
onpeneneHHas aHanorms CTpoeHus, B3aMMocCBsa3b MYHKUMOHANbHbIX eAUHUL.

B3anMoCBA3b M CXOACTBO MMEKOT MECTO B ClIeAYIOLEM:
1. Obwas BHelwHsa dopma
2. Obuwee HanpaBneHne ABUMXXEHUS onpeaeneHHbIX NpoLeccos
3. O6wasa npuHUMNManbHasa cxeMa NpoxoXaeHus onpeaeneHHon nHpopmaunm (MAEHTUYHME
dopMbl XpaHeHns MHdopMaLunm)
4. OnpeneneHHble CTPYKTYPHblE COCTaBHbIE 3/IEMEHTbI

OCHOBHbIM 06BEANHSIOLWMM 3BEHOM CNYXUT PYHKLUMOHANbHOCTb, T.€. BbINO/JHEHME
KOHTPONIbHOKOPPEKTUPYHOWMX DYHKUNNA Y TPEX CTPYKTYP.

HapBceneHckun 06bekT (Lap) peanbHO BbIFNSAUT TakXe B BUAE MeCOYHbIX YacoB, Npuyem
BTOPOM KOHYC siBnseTcsa aybnmkaTtom, otobpaxeHuem nepsoro. BceneHHble pacnosioxXeHbl No
BCeMy 06beMY KOHYCa cnupanbHO OT nepudepumn K LeHTpy.

OcobeHHOCTK bnoakpaHa cxoAHbl C PYHKLUMOHANBbHBIMN 0COBEHHOCTAMU BPEMEHHOIO LLeHTpa
BceneHHon. BpemeHHas nHdopmMaumsa (Temnopbl ¢ MHOpMaUnen) BXOAUT Yepe3 BCESIEHCKYHO
«YepHYlo Ablpy», oTAaBas MHMOpMaumio, BO-NepBblX, B CUCTEMY MNOCTOSIHHOIO XpaHeHus (B
6aHKKN), BO-BTOPbIX - B KOPPEKTUPYIOLLME C/I0M, B KOTOPbIX MPOMCXOANT cBepka nHdbopMaumu,
CpaBHeHMe ee C 3TaNloHOM, 3aTeM BblpaboTka, nepepaboTka HOBbIX XpOHOCOB B COOTBETCTBUN C
TEM, B KAKOM MeCTe NpOon30LWI0 OTK/IOHEHME, MHpOopMaLmMa HaHOCUTCA Ha XPOHOChI U BMecCTe C
TeMnopaMm NPUBHOCUTCS B CUCTEMY KaK KoppeKkuns. Ha TexXpoHocax, YTO HECYT KOpPEKLUMIO,
yXXe CylwecTByeT agpecHasi NnpmBa3Ka NpUI0OXKeEHUS AaHHOM Koppekunn. CucteMa ycTtpoeHa Takum
06pa3oM, YTO Ha BCENEHCKOM BPEMEHHOM spe CyweCcTByeT NepBUYHbIN UMMYJbC, @ KAa4YeCTBO
y>Xe noayyaeTcsl Ha MecTax.

YTOo KacaeTCcs MFHOBEHHOM KOppeKLMK BO BCesleHCKOM MacwTabe (1 Bbilwe) , ee NpoBoasT
O6naka. IXx MOXXHO Ha3BaTb Kak eAMHbIM pa3yMoM, TakK U pasfiMdHbIMK umBunmsaumsamm. OHu
MOryT MOJIHOCTbIO NepecTpamBaTbCs C BPEMEHHbIX Ha SHepreTnyeckmne, NpoCTPaHCTBEHHbIE
dopmaunmn. T.e. OHM NCNONHUTENU YNPABASIOWNX U KOPPEKTUPYHOLWMX BO3AENCTBUN
LeHTpanbHoro 6aHka (KoMnbloTeEpa) HaABCENEHCKOro YPOBHSI.

Paa ob6bvekToB (6noakpaH, LueHTp BceneHHon, CynepBceneHHas) NnpoaosKaeTcs
HEOrpaHM4YeHHO Kak B 60/blUYI0 CTOPOHY, TakK U B MEHbLUYIO.

BunoakpaH - CTpyKTypa, No3BOAsAOLWAaN B3aMMOAENCTBOBATb OBELLECTB/IEHHON MaTepun C
BPEMEHHbIMW N 3HepreTu4yecknmun opmauunsamn. Noxoxkas CTpyKTypa NpucyTCTByeT y
601blWNHCTBA NYMAHOUAHbIX pa3yMOB.

BroakpaH cnocobeH B6MpaTb M XpaHUTb Ha Topax rPoOMagHOe KOMYecTBo MHdopMaunn, 6biTb
ee NepeHoCUYNKOM. ASI TOro YTobbl OCYLLECTBNATL TakMe onepaumm 4YenoBeky Heobxoanmo:
1. HayuuTbCsa NOIHOCTbIO YNpPaB/isiTb 6MO3KPAHOM
2. YMeTb NepeBoAuTb ABOMHMUKA B ApyrMe MepHOCTH



BPEMS «[TA3SAMU» 3ENEHbIX

MocpeaHnk nepepaeT BoCNpusaTUE 3eeHbiX Npu nepemMeLlleHnm no BpeEMEHH.

CKonbXeHue B TOHHeNe, 3aTpaThbl Ha nepeMelleHne He owyuwatTcss, OrpoMHbIN 3anac aHepru
(npocTto uynoBuwHbIN). OHa Be3ae. OwyLleHrne, 4TO Macca AaBUT Ha CTEHKW TOHHeNs u ewe
pa3roHseTcsa npu 3ToM. lNepeMelleHne NponNCxXoamT 3a CYET 3TOWN SHeprum (BpeMeHHOM
SHEepreTMYecKom Uan CUI0BOW COCTaBASIOWEN, UTO elle XxapaKTepmM3oBasn KaK HacbILWEeHHOCTb
BPEMEHHbIX MHPOPMALMOHHBIX CTPYKTYP). ABUXEHME NPOMCXoAMT Kak bbl B LeHTpe
3aKpPYYEHHOro CKOMb34LWero ToOHHeNs (Kak BHYTpU BOPOHKM, CaMOM Ablpkun). HeT owyuweHums
KaTeropui Hacrtosiwee, npownoe, byayuwee, HeT pasaeneHnin. PasHnuya He CTosb
NpUHUMNManNbHa, Kak An4 vyesnopeka. HeBO3MOXHO CpaBHMBATb BpeMeHHble (hOpMMPOBaHUS
3enenbix n nogen. OHU CAUWKOM OTNIMYAKTCA U MO3HAB OAHO He yaacTcs No3HaTb Apyroe,
OAHHbIE PAa3/IMYNS BPEMEHHbIX CTPYKTYP YHUKAJbHbI ANS Pa3/IMYHbIX CPOACTBEHHbIX (OpPM
pasyma. Pa3zym 3eneHbix 60onee rnobasnbHbii 1 3Ta rNobanbHOCTb PpacnpoOCTPaHAETCS Ha 3BE34HYH0
CUCTEeMy, Aenas BCK HaCbIWEHHOW, HanoNHEeHHON, Hecywen. CywecTBYIOT U KaTeropmm
6yaywero, NpoLwwaoro, Hacrtosiwero. Bca BpeMeHHas CTpPyKTypa, BeCb TOHHENb 3aroJIHEH A0
npeaena MHOOPMALMOHHbLIMKU y3enkamun, 610kaMn. 3eneHble XXUBYT, MOXHO CKa3aTb, OCMbIC/IMBas
Kaxkabih XpoH. Korga yenosek nget noa Boay, OH oaeBaeT ckadaHap, Korga xonogHo, wyby,
Korga »kapko, pasaesaeTtcs. Koraa 3eneHblM HY>XHO BbINOSHUTb T€ UM UHbl€ YCIOBHOCTU B UX
CyLWEeCTBOBAHNM, OHM NOACTPAMBAOTCA NOA 3TU YCNOBHOCTU (KOppeKuMs Npuxoasinx NnoTOKOB U3
byaywero, Kakne-to parMeHTbl NOSIHOCTbIO 3aNOHAKTCS, KaKMe-To HeT, T.e. OHU He bepyTcs
BO BHMMaHME U He OTXKmBatTCs). MoxHO ckazaTtb (rpy6o), 3eneHbie BbibupatoT Hanbonee
onTUMalnbHble MH(POPMALMOHHbIE CTPYKTYpbl byayulero, 4tobbl n3bexaTrb HEMNOTHOIO
3anoJIHEHUS CTPYKTYp HacTOSLWero 1 MakCMMasabHO TEM caMbiM OTpabaTbiBaTb NpeAOCTaB/IEHHbIN
AN CyLLeCTBOBaHMSA BPEMEHHOW KOHTUHYYM. KpoMe TOro, MCMonb3ytoT elle COTHU N COTHMU
napameTpoB. [0OBOpUTb O HUX BPSA /N CTaHeT Koraa-Hubyab AaXke BO3MOXHbIM.

KacaTenbHO yefioBevYeCcKnx BPEMEHHbIX CTPYKTYP, y3enku (CryCTkn) B CTPyKTypax byayuwiero
NMeIT onpeaesieHHble MHOOPMaLMOHHbIE XapaKTEPUCTUKM, MPUYEM OTAMYAKOLWMECS HACTONbKO,
YTO AOCTATOYHO C/IOXHO byaeT nogobpaTbh MAEHTUYHYIO Napy NO dHepreTUYecKom m
NH(OPMALMOHHON HACbIWEHHOCTN (COBOKYMHOCTM 3TUX ABYX MOHSATUI), XOTS B npouecce
3BOOLMNM, B NPOLECCE XN3HM MHKAPHALWOHHOW 34eCb MOryT BbiCTpamMBaTbCs cneundunyeckue
Leno4vkun, Hambonee roMonorMyHble NHAMBMAYYMY. XOTS AaXKe eC/In YenoBeK NOSIHOCTbIO
afeKBaTHO BUAWUT 3TU Beln (CEHCOPHO BOCMPUHMUMAET), OH YBUAWUT JINLLb XaOTUYHOCTb
pacrnosioXeHus 3Tnx «daconnH». Ha caMom agene 3a4ecb HeyMeCTHO FOBOPUTb O XaOTUYHOCTMW.

Y 3eneHbix B byaylieM pacctaBieHbl onpeaesieHHble CTPYKTYpbl, HAaNnoMMUHalowme ceTu 1 napyca.
C 0o4HOW CTOPOHbI MU Kak bbl ynaBnmBatoT uan cobmpatoT B onpeaesieHHbI BEKTOP UX
«(aconnHbI», C ApYyron CTOPOHbI, Napyca ewe 1 HeCyT UX K XelaeMoMy.

Mo BCENEeHCKMM 3aKOHaM, MCMNOJSIb30BaHNE B KaKNX-NM60 MHPOpMaLMOHHO-3HEPreTU4eCcKmnx
Lensax BpeMeHHbIX CTPYKTYp SIBASIETCS HapylleHneM, XOTS B NpuHUMNe, TeopeTuyeckn, nHoraa um
npakTn4yeckn ans Toro 4tobbl NnpeaynpeanTsb ewe 6onbwmne Kakme-nmbo HeraTuBHbIE,
AECTPYKTMBHbIE, pa3pyLualLime NnocneacTBus, MOXHO NPOU3BOAUTL onpeaesieHHble MaHUMY ALK
C BPEMEHHbIMU CTPYKTYpaMm, Nocne Yero paBHOBECHbIN (M3HavanbHbIN) 6anaHc AoxeH 6biTb
BOCCTAHOBJ/IEH B KaXX0N KOHKPETHOWM CTPYKTYpe.

EcTtecTBeHHbIN pa3bpoc MHPOPMaLMOHHON HACbIWEHHOCTU HEHACTYMNMBLLUENO BPEMEHW BENUK U
6blBaeT pas3siInyeH - OT HYNS U Bblwe. YeM Bbilwe MHPOPMaLUNOHHAA HacCbIWEeHHOCTb 6yayLmnx
CTPYKTYp, TEM peanbHee ux peanunsaums. MHOOpMaLMOHHAsS HACbIWEHHOCTb ByayLWnX CTPYKTYp
3aBUCUT OT UCXOAHbIX YC/TIOBMIM B HACTOSILLEM M NPOLUIOM, U, TaKXe, OT KYPUPYHOLLNX
HaadopMupoBaHuii. OgHaKo He cTouT 060cobnaTb MNK pasaensiTb 3TN YCNOBUSA. DTO OAUH
Hepas3pbIBHbIM NPOLECC HaKMaAblBaOWNXCA APYr Ha Apyra W nepenseTarowmnxcs yCnoBumn.
BnusnnaHeTapHbIi BpEMEHHOW KOHTUHYYM NpeacTaBnseT cobor CKpy4YeHHY cnuparsb,
pa3BepHYTYIO0 BO BpeMeHU. OH NOCTOSAHEH, KaK um3nyeckas BemymHa M NOCTOSAHEH, Kak



NOCTOAHHO caMo Bpems. MocTynaTenbHO NOCTOSAHEH, HO AMHAMUYECKN NepeMeHYnB NpuHLUMn
Xo[a TeyeHus BpeMeHu (npoLusioe - HacTosiwee - 6yayuee). M 3TO NOCTOAHCTBO HEU3MEHHO,
X0TS 1 BapnabenbHO (paBHOBECHOCTb - 3aMejJjIeHMe - YCKOPEHME), HO HUKOr4a - OCTaHOBKaA.
Ecnn 6bl 6bina ectecTBEHHO BO3MOXHA OCTAaHOBKA - €e MOXHO 6bi10 6bl paccMaTpuBaTb Kak
ABMXeHue No Kpyry, 1nbo No 3aMKHYTOW KPMBOW - HO 3TO NapagokcanbHasa cuTtyauus. Xoa (mam
ABUXeHMe) BpeMeHu Bcerga cnupasneH B rnobasbHOM nnaHe.

ONna nHAMBMAYYMOB eCTeCTBEHEH CMUpanbHbIA, HO BO3MOXEH BEKTOPHO-HaNpaB/ieHHbIN (Mnn
CKBO3b CNMpanbHbIM) ABYX TUNOB: (1. BeKTOp - 6€CKOHEeYHOCTH, 2. BEeKTop + 6ecKoHe4yHOoCTH),
raoe noHaTue 6ecKoHe4YHOCTU CBOMCTBEHHO 3€MHbIM YenoBeyYyeckMM MHaMBMayyMam v 4o
onpeaeneHHoro atTana BpeMeHHOoro pa3sutns. OTHOCUTENbHO NOHATUS BpEMEHU U BPEMEHHbIX
eaAnHUL, beckoHeYHOCTb AN NKANMBUAYYMOB onpeaensaeTca HavyaslbHOM U KOHEYHOM TOYKaMKU UX
naaHeTbl, 3aTeM COIHEYHOW CUCTEMbI, rafiakTUKM U T.4. B KOHEYHOM XXe UTore roBopuTb O
6EeCKOHEYHOCTN HE MMEET CMbICNa, 0COBeHHO KacaTesibHO MPOLUIOro UM 3aBepPLIEHHONO0 BPEMEHN
(umknoB, NepnoaoB M X cocTtaBnsoWmMx). beckoHeyHOCTb ByayLwero nnm HesaBepLeHHOro (He
HayaToro) BpeMeHu OTHOCUTEeNbHa, BapuabenbHa U HENOCTOSAHHA. K He HayaToMy BpeMeHM eLle
NPUMEHNMO KayecTBO HeonpeaesieHHOCTU. [Mo3ToMy ecninm 1 roBopmTb 0 6€CKOHEeYHOCTU, TO
OTHOCUTeNbHO. KoppekTHee BeCTM peyb M ONMpaTbCsl Ha LMKIIbl, NEPUOAbl U OTPE3KM.

T - BpeMms Boobue (MacwTab BCeneHHONn).

t - Temnop (BpeMeHHas eamMHMua).

H-XxpoHoC. h - eanHMuUa XpoHoca.

Vhel - CKOpOCTb ABUXEHUSA MO Crpann BO BPEMEHMN.

VW - CKOPOCTb ABWXXEHUS BO BpeMeHU HarnpaBfeHHO-BekTopHasa (Vw- ,Vw+ - B npowsoe, B
Gyayuiee).

VT - CKOpPOCTb [ABMXEHUS N0 BCENNEHCKUM BpEMEHHbIM TOHHENAM BO BPEMEHMU.

At - Ha4yano BpeMeHHOoro uukna,

Zt - 3aBepLleHne BPEMEHHOIo UKMKa.

Ap - Ha4yano BpeMeHHOro nepuoaa.

Zp - 3aBeplueHne BpeMeHHOoro nepuoaa.

As - HayaJio BpeMeHHOro oTpe3Ka.

Zs- 3aBeplueHne BpeMeHHOro oTpeska.

Qt - KO3 DUUMEHT KOppEKLMN BpEMEHHOW eaAnHMLbI, 3a4aBaeMbli B npouecce BceneHckom
BPEMEHHOW KOpPEKLMN BO BCESIEHCKOM BPEMEHHOM sifpe.

QET - ko3 dUUMeHT KOppeKLnUnN BpeMeHN OTHOCUTENIbHO rnobasibHbIX MPOLEeCCOB HanpaBneHus
ABWXXEHUSA aHepreTnyeckmnx cybcranumm (M nx Koppekuumn) ns ueHtpa BceneHHon. 3agaeTcs BO
BPEMEHHOM LeHTpe ANns KoppeKkunn rnobanbHblX BCENEHCKNX BPeMEHHbIX NpOLEeccoB, a
cneposaTenlbHO MHOMAA M KOppEeKLUMKU B MOACTPYKTYPHbIX (OTHOCUTENbHO BceneHckomn)
BPEMEHHbIX CTPYKTYypax C YY4ETOM U3MEHUBLLMNXCS YCAOBUN B X04e AENCTBUA SHEpreTuvecKmx
NpoLLeccos.

QST - TOXe, 4To U NpeablayLWnii, HO OTHOCUTEIBHO NPOCTPaHCTBA.

QSET - TOXe, HO OTHOCUTEJ/IbHO 3HEPrvUMN U MPOCTPAHCTBA B LIEIOM.

EanHnua nynbcaummn (MOMEHT nyfbCcaunm) - NnpoxoxaeHne XpoHoca OT MOMEHTa HY/NeBOro
(BbIX0oAa), A0 Nnpuxoaa ¢ nHdopmaumen. MOMEHT nynbcaunm ecTb Be/IMYMHA dTaNoHHas , HO
MOXET U3MEHSATLCA. DTa BeNIMUYMHA MOXET b6biTb paBHA BEIMYNHE LMK, HO LUK - 4OCTATOYHO
BapunabenbHas sennuunHa (oT 2 go 2,5 mnpa. ner).

MMnynbC MOXeT 6bITb 3a4aH T.0., YTO Ha OAHOM UMMYyJSibCe MOXET 6bITb NpoMAeH BeCb LUK
TOJSIbKO MO BCESIEHCKOM OCU. MoxeT 6bITb TakXe 3aaH nepBoHavanbHbIN LUMKA NPOXOXAEHUSA MO
APYrUM CTPYKTypaM. B 3aBUCMMOCTU OT KOHKPETHbIX CUTYyaunn UMMYNbC MOXET bbITb
nepeHasHa4yeH, U3MEHeH, NOBTOPEH.

Mepuoa uukna (2-2,5 Mnpa. neT) aBnseTcs BpeMeHeM XU3HM TeMnopa, XpoHoca.



Lnkn - npoxoxaeHne BpeMeHHOM KOPryCKY0M NO BPEMEHHbIM CTPYKTYpaM OT KBasapa K Y.
CywecTtByeT NepBUYHbIN UMMNYbC KaK SHepreTudyeckmnii BblIbpoc, TONYOK, BKIOYatoWmni B cebs
TaKkXe apecHyo NpuBSA3KY.

B 3aBMCMMOCTM OT HEO6XOAMMOCTU LMK MOXKET BbITb MPONAEH HaNpPsAMYH NO BCETIEHCKUM
BPEMEHHbIM OCSIM HA O4HOM mMnynbce. OgHAKO MMMYNbC MOXET 6bITb NepeHa3HayeH Kak no
aZlpecy BO34eNCTBUSA, TaK U Mo 3a4a4e, KOTOPYH HEeCYT KOPryCKybl.

MNynbcauma — ynpasBnsaowme UMNynbCbl, U3Ny4YaeMble a4pamMmm CTPYKTYp OT NJIaHeTapHoOM A0
BCENIEHCKOW, B 3aBUCUMOCTN OT HEOBXOANMOCTU, «3apsKaroLlime» KopnyCcKynbl HeobxoamMmon
KoppekTupyouwen nidopmaumen (Koprnyckyabl MOryT HECTU CBOKO MHMOPMaUMIO OT LeHTpa
BPEMEHHOro s4pa, HO MOryT bbITb TakXe 3apsiXXeHbl MHpopMaumen OT BpeMeHHOro sapa
NoACUCTEMbI , HaNnpUMep - Ha yYBeJIMYEeHMne KonyecTBa KOpnycKys, NocTynatmwmx 13
HaACUCTEMBI).

MNMepBUYHbIE UMMNYIbCbl NEPUOANYHBI, X NEPUOA NMOCTOSSHEH OTHOCUTENbHO 6onee KpynHom
BPEMEHHOW CTPYKTYPbl, XOTS ANS BHYTPUBCENEHCKMX 06BEKTOB MMNYbCbl MOMYT BOCMPUHUMATLCS
pasNIMYHbIMKN NO BPEMEHMU, SHEPIUUN, MPOCTPAHCTBEHHbIM XapakTepuctmkam. MMnynbc npoxoamT
Mo BPEMEHHbIM CTPYKTYypaM nocnenoBaTenbHo.

SOHEPIUA

B ueHTpe BceneHHon o6pasytoTca (3apoXAarnTcs) YeTbipe pa3IMyHbIX dHepreTu4yeckmnx
dopmmpoBaHumsa. O4HO U3 HUX eCTb BPEMS, ero nepBo3/ieMeHTbl. Tpu APYrnx Moryt
B3aMMOLENCTBOBATb APYr C APYIroM, B3aMMOMNpPOHMKaTb , GyKTYynpoBaTb OAMH B APYron, Toraa
KaK BpeMs Mo ypoBHAM BMbpauunm, No CBOEN Npupoae CywecTtByeT OCOOHAKOM U He MOXeT
BCTynaTb C HUMU B Kakune nnbo B3anMoaencreuns.

Mo macwTabam paccMaTpmBaeMbiX ABEHUN YPOBHU PAaCCMOTPEHUS SHEPTUIA MOXHO pa3aenumTb
Ha:
1. BceneHckni ypoBeHb SHEPrum - obleBceneHckoro macwrtaba Ha ypoBHeE CO34aHUNS YepHbIX
Ablp N KPYMHbIX ranaktnyecknx ¢hoopMmpoBaHui.
2. Ha 4/ pasznuyHoun npupoabl 6yaem pasnnyatb Buabl aHeprum Y4 v Yc kBasapamu.
3. NanakTnyecknii ypoBeHb U HMXe (rae npucyTCcTBYeT pasyM, He oba3aTtenbHOo
BbICOKOOPraHM30BaHHbIN). Ha 4aHHOM YpOBHE BO3HUKHYT pa3/iMYHblie YacTHble Cny4Yaun
(pa3nuyHble BUAbI B3aUMMOAENCTBUS MAaTEPUN, NPOCTPAHCTBA U SHEPITUMN CO BPEMEHEM).
4. C TOUYKM 3peHns NiaHeTapHOro pasyma.
5. YpoBEHb MUKPOMUPOB.
(1) Kacaemo DHeprui obwasa opraH1Msaumsa He HaCTOIbKO CTPOMHO OpraHmM3oBaHa Ha NMepBbIi
B3rns4, Kak 3TO BbIMS4AMT BO BpeMeHHOW CTpykType. N3 ueHTpa BceneHHOM oAHOBpPEMEHHO
BbIX0AAT (BblbpacbIBaOTCA) TPU pa3/IMUYHbIX HECMELLNBAKOLWMNXCSA BUAA SHEPrnin. YC/I0BHO Ha3oBEM
nx OpaHxesbint (0), XKentbin (2K), CUHUIA (C). DTU NOTOKU ABMAOTCA NEPBOUCTOUYHUKOM,
OBVXYLLEN CMNON ANa MaTepuun, NPOCTPAHCTBA, He rOBOPS yXe 0 pasyMmax. [lanee OHu
nepedopMnpyoTcsa 44 co3gaHus 6onblUuero Konmyectsa M Apyroro Kayecrtsa sHeprum.
NX Henb3a conocTtaBnsTb C TEMU BUAAMM SHEPTUM, KOTOPbIE MCMOMb3YIOTCH YeN0BEeYECKUM
OpraHM3MoM.

Ecnv B34Tb aHaNOrmMio COOTBETCTBUSA LBETOB YacToTe KonebaHuin , Hapaay € AaHHbIMU
sHepruamm O, XK, C, BpeMeHHYI0 COCTaBASAIOLY MOXHO NPeanosioXnTb B y1bTpadunoneTosomMm
AnanasoHe, caMOW KpalHen ee 4acTu.

Mo Ka4yeCTBEHHbIM XapaKTEPUCTMKAM SHEPTUM MOXHO pacnpeaennTb B cneaytowmx
nponopumsax:
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CKOpPOCTb ABUXEHUS B CPaBHEHUM CO CKOPOCTbIO ABMXEHUSA BPpEMEHHOro rnoTtoka 1/12 (T.e. B
12 pa3 meaneHHee BpeMeHn). KpoMe Toro, B OT/IMYMKN OT BPEMEHHOIO MOTOKa, MOTOKN SHEPTrUmn
NOCTENEeHHO paccemBatoTcs, Kak 6bl NOANUTbLIBAS NPOCTPAHCTBO.

B npoueHTHOM cooTHowWweHnn npumepHo C-60%, XK-20%, 0-20%. Bo BceneHckoM MacwTabe
NAOTHOCTb MOTOKOB 3HEPrumn AOCTaTOYHO paBHOMepHa no BceMy ob6bemMy. HepaBHOMEpPHOCTb
MOXXeT BBECTU B3pbIB O4YeHb 60/1bLLION 3BEe34bl.

NMpn 3TOM HEPaBHOMEPHOCTb BbIMAANT KaK MblIbHbIN My3blipb, 06pa3oBaBLWIMNCA Ha MecTe
B3pbiBa. OH He paccacbiBaeTCs AOCTAaTOYHO ASINTENbHOE BpeMS, T.K. 3TO OYEeHb AJSINTESNIbHbIN
npouecc B3anMoaeNCTBMSA N paccacbiBaHWs SHEPrun, B OCHOBHOM 3a cyeT O 1 XX BMaoB 3Heprum.
fOBOpPS O BCENNEHCKOM YPOBHE, MOXHO rOBOPUTb O CYLLECTBOBaHMM onpeneneHHoro 04HoOpoagHOro
3HepreTnyeckoro nons, o6pasoBaHHONO BbillenepevynceHHbIMM NOToKaMn. B HEM yxe MoryT
C034aBaTbCsl, HAXOAUTbLCA ApYyrue ypoBHU (He COBCEM Tak, HO 6/1M3K0).



CJ1I0BAPb TEPMMHOB
Fnoccapumn

A

AKYNYHKTYPHbI@ TOUKM — YYaCTKN MEPUANAHOB, CNOCOBHbIE B/IUSITb HA PaboTy BHYT-PEHHUX
opraHoB (CM. Takxe MepuamnaHbl 1 dHepronsaTHa). Bce aHeprokaHanbl MepuMaMaHoOB
NnepecekalTCss FOPU30HTasIbHbIMU SHEPreTUYECKUMIN OMOSACHIBAOWMMU KOMbLAMK, B palioHe
KOTOPbIX MJIOTHOCTb MEPUAMAHHOIO MO MHOFOKPaTHO Bo3pacTaeT. Haxoaswmnecs B 30He
[EeNCTBMA NoA06HbIX KOMeL, y4acTKU MEPUANAHOB BIUSIOT HAa BHYTPEHHME OpraHbl, CBA3aHHbIE C
3TMMM KonbuUamu. Knura Cihepa Pasyma

ApceHan namMaTu 60NbLIMX NONYLIAPUINA — COBOKYMHOCTb BELLECTBEHHO-3HEPTreTUYECKMX
CTPYKTYP, BOCMPUHMUMAIOLWMX, HAKaNIMBAKOLWWNX, XPaHAWKMX N nepepa-6aTbiBarOWwWmnX nHdopMaumio
B TeYeHMe BCEN XU3HU YenoBeKa, a Takxe caMn MHMOPMaLMOHHbIE HAKOMJIEeHUS.
NHdopMaunoHHbIM 6aHK venoeka. (cM. MNMporpammel), (cM. CTabunusupytowme ocm v
DHepromocTbl). KHura Cdepa Pasyma.

Bno3KpaH — BbICOKOOPraHM30BaHHas 4YacTb NosieBo 060104YKN, KOHTPONUPYOLWas
3HepreTnyeckme nNpoLeccsbl B OpraHmsMe, BbiNOAHAIOWAS OLUeHOYHO-peryaupyowme GyHKUUM no
OTHOLLEHMIO K NpOoLEeCcCy MbIWEHMS, @ TakKXe aHepreTmyeckun Ayb6nmpyrowas roioBHOM MO3T.
BuoakpaH akTuyeckn aBnsSeTca HawuM BTOPbIM, NosieBbiM, MO3roM. C ero NoOMoLb YesioBek
OCYyLLEeCTBNSEeT ABYCTOPOHHIOW CBA3b € Hoocdepon (cM.), a Takxke cnocobeH BCTynaTb B
WHPOPMALIMOHHbIE KOHTaKTbl NMpakTuyecku ¢ ntobbiMn npeacrasutenamm PaszymHbix Cun Kocmoca
(cM. OJanbHun Kocmoc). be3 npeyBenmyeHms MOXHO CKasaTb, YTO AaHHas
3HepronHdopMaLMoHHasa CTPYKTypa — OKHO YenoBeyecTBa BO BHewHM Mup. KHura Coepa
Pazyma.

Bnok BMAOBbIX NpOorpaMM MO3)KeuKa — BelleCTBEHHO-3HepreTmyeckas CTpykTypa B
MO3Xeu4Ke, coaeprkallas MHOpMaLUo O CTPOEHUN U DYHKLUNOHMPOBAHNM YenoBEeYeCKoro
opraHusma. [JaHHbI MHPOPMaLMOHHbIN 6aHK B BUAE NporpamMM pacrnosiaraercs B IMCTKax
Mo3xedka (folia cerebelli) n nepnognyeckn KOHTPONMpPyeET BCE OpraHbl U CUCTEMbI OPraHM3Ma,
yCTpaHsasa nosieasowmecs B HUX HapyweHus. KHura Céhepa Pasyma.

bny>xaatowme MMNyNbCbl — MOJIEBbIE CTPYKTYPbl, CO34aBaeMble creunasnbHo namn
BO3HMKAOLWME CaMOMPOM3BOJSIbHO U LMPKYINPYOLLME 3aTEM B KOpe roSI0BHOro mMo3ra. OHu
CrMoCcobHbl NepeHOoCUTb parMeHTbl MHOpMaLMM Mexay nporpaMMamMn, a Takxe obpa3oBblBaTb
HOBble NPOrpaMMbl M3 COBOKYMHOCTM BCTPEYaLWENCS Ha UX NYTU «pPOACTBEHHOM» MHMOpMaUnK.
BO3MOXXHO BO3HMKHOBEHME NOA06HbIX 3HEPrOMHMOPMALMOHHbBIX CTPYKTYP U N3 aKTUBHbIX
MHPOPMALMOHHbBIX MacCcMBOB, He npoweawmnx obpaboTky BCneacTBME OTCYTCTBUSA HEOOXOANMBbIX
nporpamm. Takoi MaccMB NOBbILLAET CBOK aKTUBHOCTb, CTaHOBSACb MMMNYJ/IbCOM A0 BOCTpeboBaHUS
(cM.) n 3anyckaeT MexaHMU3M NpOorpaMMHOro HakonaeHums. BnocneaCcreum Ha OCHOBE Takoro
MMMyfibCca Co34aéTCa HoBas nporpamMmMma anas obpabotkm nHpopmaumm B gaHHOW obnactn. KHura
Cdepa Paszyma.



Bpawawwmmnca auck 6moskpaHa — sHepromHdopMaLnoHHoe obpa3oBaHmne 6MosKpaHa,
OCHOBHas PYHKUMSA KOTOPOro — yHU(PUKaUmMsa SHEProCTPYKTYyp, NOCTynatowmx Ha 6mnoakpaH ¢ 1-n
N 3-1 Yakp, a Takxe OT opraHm3aMa. [lpyrmmm ero 3agadyamum siBNSOTCS KoopaMHauums
MHpOpMaUNOHHOro obecneyeHmns oTpaXxKEHHbIX CTabUNM3NPYOLWMX OCEN HUXKHENO KOHYCa
6noskpaHa n cHATME MHGOPMaLNM C 3epKasibHO OTPAXXEHHbIX OCEN BEPXHEro, a Takxe
KOppeKums HaxoxaeHna 6noskpaHa B BbIbpaHHOM BpeMEHHOM KOHTUHYYMe. brnoakpaH
noabupaeT AN KOHKPETHOrO MHTEpBana XmM3Hu YenoBeka roMOIOrMYHbIE BPEMEHHbIE OCH,
YUYUTbIBass BO3MOXXHOCTM COBCTBEHHbIX NoApa3aesieHnii, apceHanbHbiX HApaboToK U KpeaoBbiX
coctaBnsowmx. KHura Chepa Pasyma.

BpemMeHHble (TeMnopasibHble) KJIFOUYU - NOTEeHUMAIbHO MHOroMepHble 06pa3oBaHMs B panoHe
3-1 yakpsbl (6a30BOro sHeproueHTpa) U NoseBoro Mo3ra, npeacraB/ieHHble HA6OPOM KOHCTaHT U
apXMBUPOBAHHbIX a/IfOPUTMOB, Onpeaenstowmx NpUHaAANEXHOCTb MHAMBMAYYMA K
NPOCTPAaHCTBEHHOMY WU BPEMEHHOMY KOHTUHYYMaM (T.e. PUKCUPYIOT ero HaxoxaeHue 34ecb n
cenyac). lHoraa Ha kio4ve MoXeT NpUCYTCTBOBaTb MHMOpMaumsa BpeMeHHbIX pakTopoB bonee
BbICOKOIr0, YeM MNJIaHeTapHbIN, NOPSAAKOB, YTO AaeT BO3-MOXHOCTb MHAMBUAYYMY BOCNPUHUMATL
nX MHMOpMaUMIO 1 B3aMMOAENCTBOBATb C UX 3Heprnamn. KHumra >Xuvssbl.

BpeMeHHble (TeMnopaJsibHble) OCU —

1) obpa3oBaHus, COCTOSALLMNE U3 SHEPTUN U HOCUTeNen HU3NYECKOro BPEMEHN, NMEoLLNe
onpenenéHHoe nHdpopMaumMoHHOe HanonHeHne. Kaxaas ocb HeCET nHgopMaumio 0 MakCUManbHO
BEPOATHbIX COBbITUSX, KOTOPbIe A0O/IXHbI MPOU30MNTU, eCnn el cnegosaTb. PopMa BpeMeHHOW ocu
HanOMWHAET CnMpanb C AMaMeTpoM nonepeyHoro cedyeHns 1,5 mm. OCHOBHasi TOUKa MPUIOXKEHUS
BPEMEHHbIX OCeN B OpraHm3Me yesioBeka — 6M03kpaH. Bo CHe MOXeT NponcxoanTb HEKOTOpOe
«3arnsagbiBaHve B 6yayulee» no KpeaoBblM BPEMEHHbBIM OCSM NEPBOro HOOBpeMeHHOro dakTopa,
Ha KOTOPbIX HAaXOAUTCS YenoBeK.

2) CTpyKTypa, obpa3oBaHHas ynopsaoYeHHbIM MOTOKOM TeMMNOpPanNbHOM 3HEPrun u
MHPOPMALIMOHHbBIX KOPNYCKY/1 BPEMEHU - TEMNOPOB. TeMNnopasibHble CTPYKTYpPbl HE UMEKOT
SIBHOI0.MrEOMETPUYECKOr0 BblIpaXXeHUSA B TPEXMEPHOM MPOCTPAHCTBE, O4HAKO BO BPEMEHHbIX
n3MepeHunsx ocb obnagaeT HanpaBAEeHHOM MNPOTSXKEHHOCTbIO, rPaHNLLAMKM U CNMPASbHO
3aKpy4YeHHOW BHYTPEHHEN CTPYKTYypoun. Kaxaasa ocb onpeaenseT CBOWM BEPOSATHOCTHbIM KOpUAO0P
pa3BuTUS CobbITUI. B npouecce XX13HM YenoBeK MOXET onepupoBaTb 04HON NMb6O 0a4HOBPEMEHHO
HECKO/IbKUMWN OCSIMU. BpeMeHHble ocn onpeaeneHHbiM 06pa3oM B3auMOAENCTBYHOT C
3HEPronHMOPMaLMOHHbIMU CTPYKTYpPaMu YyenoBeka U OKa3bliBAKOT BAUAHME Ha NpoLecchl
pa3suntna Aywun. KHura Chepa Paszyma. KHura Xusbl.

BpemeHHble (TeMrnopasibHble) TOHHENUN - CTPYKTypa, No CTPOEHUID CXOAHAs C BPEMEHHOM
OCblo, HO 60o/1ee KpYNHOro nopsiika U He UMelLas BHYTPeHHero 3anosiHenns. KHura XXuBsbl.

BpemMeHHble paKTOpbl — YPOBHWN pa3aenieHns BPEMEHHbIX CTPYKTYp Hallen BceneHHoN.
HooBpeMeHHble (paKTopbl COOTBETCTBEHHO — OTHOCSLLMECH K YesioBeyecTBy. [epBbii
HOOBpeMeHHOW (haKTOp COOTBETCTBYET BPEMEHHbIM OCSM KOHKPETHOro YyesnioBeka, BTOPOnN —
naaHeTapHbiv. [anee — 3B€34HbIN, FraNakTUYECKUN U, HAKOHEL, BCENEeHCKNI BpeMeHHOM
dakTopbl. FeomeTpusa 1-ro HooBpeMeHHOro akTopa CneayrLas: BpeEMEHHbIE COCTaBnsaowme
ocel, OTKNIOHEHHbIX BBEpX 3-M Yakpow noj BAUSHMEM KpeaoBOoro Kosbua 6uoskpaHa (cm.),
BbIXOAAT 3@ npeaenbl opraHnsma yepes 61MoakpaH (cM.). OHM BANETaTCH B TeMNopasibHoe none
1-ro HooBpeMeHHOro akTopa CO CTOPOHbI CMIMHbI, COCTaBAAS €ro NOKpPoOB, UM OCTOB, U
NPUBHOCS B HEro NOToK MHgopMaunm. TemnopanbHbir TOp (CM.) 1 TeMnopanbHas cnmpanb 1-ro



HOOBPEMEHHOIro akTopa He CONpMUKacarTCs. DHepreTmyeckas coctaBnstowas OTKNOHEHHbIX
ocen obpa3syeT ny4y, NocTynarowmii Ha HOOCHEPHYI MHKAPHAUNOHHYIO s4delKy (CM.). TakuMm
06bpa3om, caMn BpeMEHHbIe OCU, @ TaKXXe NX BPpeMEHHbIE COCTaBMsaloWMe, He NonaaaroT Ha
a4yenky. Tyaa HanpasnseTcs TObKO MHKApPHaUMOHHbBIN Ny4d (CM.) — o6a3aTenibHbI KOMMOHEHT
AaHHOro npouecca. Bropo HooBpeMeHHON aKTop o4YeHb O6WwnpeH 1 aHepreTuyeckmn EMok. OH
BK/ItOYaeT B cebs nouTn BCe 3HepromHdopMaLUnOHHbIE BpEMEHHbIE NIMHUK YyenoBe4yecTsa. BTopon
HOOBpPEMEHHOW (haKTOp COAEPXKUT NpakKTUUECKN BCe YPOBHU MHMOPMaLMM, KOTOpble CYyLeCTBYIOT
B HoocdepHbIx n KocMmnyecknx CTpykTypax. Ha ero ocax xpaHutca nHgopmaums ob6o BCEM, HO
3TO He NaMATb NoKoNeHun. MNMonesas obonoyvka YenoBeka UCNOSb3yeT TOSIbKO Te OCU, KOTopble
ABNAOTCA KpeAoBbIMW, apCeHaNlbHbIMU UKW CBA3aHbl C BHELWWHMMUM BO3aencTBmaMn. Kakue ns
BpPeMeHHbIX ocen 6yayT NCNOMb30BaHbl, 3aBUCUT OT MepevyncsieHHbIX Bbllle TPEX
MHPOPMALIMOHHbBIX COCTaBNAOWMX reHokoaa 1 rnobanbHbiX CUTYaLUMOHHbIX BCNJIECKOB 2-T0
HOOBpPEMEHHOro akTopa, 3aTparnBarLmnx BCO nnaHeTy. OHWM MOryT NPOHM3bIBATb BCHO
BPEMEHHYIO CMpanb NiaHeTbl, BO3AENCTBYS Ha BpeMeHHble (haKTopbl OTAENbHbIX NHOAEN U
yenoBeyecTBa B UenoM. KHura Cdepa Pazyma. KHura XKusbl.

BpeMeHHble (TeMnopaJsibHble) (paKTopbl - 0COOEHHOCTN BPEMEHHbIX CTPYKTYP Pa3fNYHbIX
YPOBHEN opraHm3sauum, obycrnoBneHHble CBONCTBAMU COCTAB/IAOLWMX UX KOMMNOHEHTOB (BUAbI
BPEMEHHbIX SHEPIUM, NX CTPYKTYpa, KOJIMYECTBEHHbIE Nponopunn un ap.). B 3aBucnMmocTu ot
«3/IEMEHTAPHOr0 CoCTaBa» BpeMeHHOWN (hakTop BO BceneHHOM YCNOBHO MOXHO pa3aennTb Ha
NAaTb ypoBHel. K nepBoMy BpeMeHHOMY (paKTopy OTHOCATCS BPEMEHHbIE OCU YenoBeKa, Ko
BTOPOMY - BPEMEHHbIE CTPYKTYPbl NIAHETApPHOro MacwTtaba, K TpeTbeMy, YETBEPTOMY U NATOMY -
3BE34HOro, raslakTU4yecKkoro u BCeIeHCKOro ypoBHen cooTBeTCTBEHHO. OCO6EeHHOCTN BPEMEHHbIX
dakTopoB obecneumBatoT ypoBHEBOE pasaeneHne nx MHPoOpMauMoOHHOro HanonHeHusa. KHura
Cdepa Pazyma. KHura XXusbl.

a

AanbHnn Kocmoc (Cunbl flanbHero KocMmoca) — kocMMYeckme LUMBuIM3auum,
pacnonarawuwmecs 3a npeaenamm CoNHEYHON CUCTEMbI, COOTBETCTBEHHO CYLLECTBYIOT U Cunbl
BnvxHero Kocmoca (BnvxHuin Kocmoc). KHura 3ombu. KHura Cdepa Pasyma. KHura XXusbl.

ABOWHMK, SHEepromHcgpopMaLMOHHbIN (acTpasibHbliii ABOMHUK, 060/104E€YHDbIA ABOMHUK) -
KOPOTKOXWBYLLEE 3HEProMHPOpMaLUNOHHOEe obpa3oBaHMe, MOXET CO3HaATeNIbHO, a nHoraa
CNOHTAHHO CO34aBaTbCA YeNoBEKOM ANnsA cbopa MHdoOpMaLmn, KOppekumn, ynpaBaeHNs XXNUBbIMA
N HeXMBbIMKM cucTteMamun. CnocobeH MrHOBEHHO nepeMeLlaTbCs Ha Ntobble paccTosaHUs, B
pasfMYHbIX MPOCTPAHCTBaxX U MEepPHOCTAX, a TakXe BO BpeMeHu (npowsoe, 6yaywee) no
pa3fIMYHbIM BPEMEHHbIM (hakTopaM. B 3aBMCMMOCTM OT BbINOSIHAEMbIX 3a4a4y NpUHUMAET PpopMy
Wwapa uan KoHnyeckom cnupanu (ynmTtku). MoxeT nporpaMMmMpoBaTbCs Ha BbIMOSIHEHME OAHOMN
WM Cpa3y HEeCKONbKUX 3a4ad. BpeMeHHble paMKu CyLecTBOBaHNS ABOMHMKA OrpaHUYEHbl
NOCTaB/IEHHON 3aZlayer U BO3MOXHOCTSIMW onepaTopa, co34aBLuero cCO6CTBEHHbIN ABOMHUK,
KOHTpONIMpOBaTb pasfnuuHbie npoueccol. KHura Céhepa Paszyma. KHura XXusbl.

Aywa - 3apoxaaruasca B Hoocdepe camopasBmBatlowascs yHMBepcaibHasa cuctema
3HepreTnyYeckmx, NPOCTPAHCTBEHHbIX U MEPHOCTHbIX KOHCTAHT U NepeMeHHbIX, 06yCnoBfEeHHbIX
npoueccamm passmTtusa 6a30BbiX, T.e. aIeMeHTapHbIX, eANHUL, HANOHSWNX MPOCTPAaHCTBO U
Ha3BaHHbIX NEPBUYHBIMW U3NYYEHUSMU, UNU NepBomn3nydeHnamm. lywa obveanHsieT B cebe
nosesyto 060104Ky, NosieBon Mo3r, TemnopanbHbiv (T) MO3r 1 gpyrme aHepromHdopMaLNOHHbIE
eanHnubl. CobcTBeHHO, [lywa - 3T0 CBOA Ha3BaHHbIX COCTABSAOWMX Ha NPOTSXKEHUN BCEN
yepeabl MHKapHauun. lywa yenoseka obnagaet o6WLIMPHBIMM BO3MOXHOCTSIMU caMooby4eHus,



CaMopas3BUTUS, CaMOBbIPaXeHUs, peannsauum, camoonpeaeneHuns, CoxpaHsas npu 3Tom
nabunbHOCTb, MMOKOCTb, CMOCOBHOCTb K TpaHChOpMaLMn BCEX CBOMX COCTABNSAIOLWMX.
PeannsoBaHHasa [lywa, TO eCTb 3aBepLlimMBLUAsA LMK MHKapHauMin n 4oCTUrwas coBepLleHCTBa,
obpeTaeT BO3MOXHOCTb caMoornpeaeneHns - CyLLecTBoBaTh 1M el B npeaenax poaHoro Pasyma,
NPUHMMATb y4acTMe B XU3HWU ApYruxX PasyMoB Unu OoTNpaBuUTbCS B CBOBOAHbLIM MOUCK BO
BceneHHon. KHura Cdepa Pasyma. KHura XXusbl.

X

JXnsHeHHoe Kpeao — JOMUHUPYOLWME XU3HEHHbIE YCTAHOBKN YesioBEeKa, CBSA3aHHbIE C ero
reHeTUYeCKNUM N MHKAPHALMOHHbLIM NOTEHLUMANOM, @ TaKXe BCSl NoSlydeHHas B TeYeHNe XN3HU
MHpOpPMaLUNS, OTHOCALWAACS K 9TUM pa3aenaM. OCHOBa 3TUX YCTAaHOBOK 3aK1aAblBAaE€TCA B MOMEHT
3a4aTtusa naoga v NocTynjeHnsa saHepromHdopMaumMoHHOro cryctka ns Hoocoepsol. KHura Cdepa
Pasyma.

3

3epKasibHO OTpPa>kéHHbIe CTabUIN3NPYIOLLME OCU — SHEPrETUUYECKMNE CTPYKTYpPbl B BEPXHEM
KOHyce 6M03KpaHa, roMONOrMYHbIE OTPAXEHHbLIM OCSIM €ro HUXHero KoHyca (cM. Takxe BruoskpaH
n Ctabunusupyrowme ocn). Kaxaas Takas CTpyKTypa cneumanmsmpyeTcs Ha HakomnaeHum
nHdopMaunn onpeaenéHHol KpeaoBon HanpasneHHocTn. KHura Cdepa Pasyma.

MMnynbcbl ao BocTpeboBaHusa — Bua 611yxaatoWwmnx MMNybCoOB, CNeunann3npoBaHHbIX AN
noucka nHoopmaummn. CTUMyIOM ANna NosiBeHNS UMNYyNbCcoB A0 BoCcTpeboBaHmA ABnseTcs
Tekywasa nHdopmaums. bayxaawowme nMNynbCobl A0 BOCTpeboBaHUS UMPKYAUPYIOT B MO3re He
NOCTOSAHHO, @ FrEHEPUPYIOTCA B CUTYaUUAX, KOra YenoBeKy HYXXHO M3B/eyb onpeaesiéHHyro
MHpOpPMaLUNIO N3 apceHana namaTu. PeaynbTaToM X AENCTBUS ABNSETCH 3aK/aaka HOBOW
BPEMEHHOW SHEepPronporpamMmMbl B paloHe oaHOM M3 cTabunmanpyowmx ocen. BHayane nporpamMma
AOBOJIbHO KOPOTKa, HO NOCTENEHHO B Heé aoCTpanBaeTcs MHpopMauns, OTHOCALWANACS K AaHHOM
Teme. Ecnn yenoBek A4OCTAaTOYHO «BXUACA» B NpobsiemMy, TO NpomM3BeAEHHbIN UMMNYbC
NPOAO/IKAET CyLlecTBOBaTb AnutesibHoe BpeMsi. OH MOXET NepenTn U3 BpEMEHHOro B
OTHOCMUTEJIbHO MOCTOSAHHbIN, WU TOrAa UMPKYAMpOBaHUeE Takoro uMnysabca n céop Mm nHdopmaumm
MOXeT NpoAOIKATLCS AHU, Mecsubl U aaxe roabl. KHura Cdepa Pasyma.

MHkapHaumoHHas nHcpopMmaumsa —

1) NHpopMaumMoHHbIe HakonaeHns npownbix xun3Hen. KHura Cdepa Pasyma.

2) WHkapHaumoHHasa MHpopMauns - 3HaHUSA U HaBbIKW B BUAE NMPOrpaMMHbIX KOMMJIEKCOB U
anropuTtMoB, HapaboTaHHble B NpeablAyLWmX BOMJOWEHMNAX, CNOCOOHbIE aKTUBU3NPOBATLCS U
AOCTpamBaTbCA NpU NOCTYMNJIEHUU CXOAHbIX MHOPMaUMOHHbIX dparMeHToB. B 3aBUCMMOCTH OT
poAa AeATENIbHOCTM YenoBeKa B TEKYLUEN XM3HU MOryT NpobyanuTbCs UK HET, a
aKTUBU3MpOBaBLLAscs, 0cobeHHO B IOHOM BO3pacTe, MHKApHaUMoHHasa nHgopmMaums
BOCMPUHMMAETCSA KaK CNOCOBHOCTM unu gapoBaHue, TanaHT. KHura Xusbl.

MHKkapHauMOHHaA AYenKa - C/I0XHbIN MHANBUAYaNbHbIN KOMMNIeKC B Hoocdepe, KOTopbI
XPaHUT MHGDOPMALMIO O NPOLSbIX XU3HAX U Oylwy Mexay nHkapHauusaMmu. OcHoBa
3HEpPromHMOpMaLMOHHON CTPYKTYpPbl YenoBeka, COBMECTHO [lyLon 3BOIIOLMOHMPYIOWas B
CcoCTaBe nnaHetapHoro Pasyma. flueitka npeacTtaBfieHa ABYMS MEPHOCTHO pasfeNeHHbIMU, HO
Hepa3pbIBHO CBA3aHHbIMW COCTaBMSAOWNMUY - XpaHUTENEM N NocnegoBatenem. lNocnegosatesnb



obecneymBaeT HakonaeHNe N XxpaHeHne B HEM3MEHHOM BUAEe Hapa-6aTbiIBaeMon B TeueHune
KaXkaAoM XWU3HN MHpOPMaUnmM, COXpaHSEeT NOCTOSAHHY CBSA3b ywwmn ¢ Hoocdepoin, aBnseTcs
KOMMYTAUMWOHHbIM Y3/10M NpU NepeMeLLeHnsx 3HepronHPopMauMoOHHOro ABONHUKA. XpaHUTe b
HaXxo4UTCS B U30/IMPOBAHHON (BHE BpEMEHU M NPOCTPaHCTBA) MeTpuke Hoocdepbl n ansietcs
npucTaHuwem Aywmn Mexay MHKapHaunamm. XpaHUTenb COAEPXUT MOJIHbIN apXMB NpeablayLwmx
MHPOPMALMOHHbIX HAKOMNIEHUIM, NOMNOAHSAEMbIA B MOMEHTbI CMEPTU UHAMBUAYYMA, CNYXUT
3alUMLLEHHbIM BMecTunmuwem nHdopmaumm Aywun, a Takxke obnagaet Habopom cnyxebHon,
HaBMrayMoHHOM K Npoyen nHdpopmaumm, HeobxoanMon Ans ee CywecTBOBaHUSA U pa3BUTUS.
KHura 3ombu. KHura Cdepa Pazyma. KHura XXussbl.

MHkapHauMoHHbIe PUNbLTPbI — CTPYKTYpbl Hoocdepsbl, yHUUTOXawowme B MHOOPMaLMOHHOM
H6aHKe yenoseka nocse ero CMepTu HeraTMBHY MHMOpMaumio. MNMpouecc cTupaHusa Ha dunbTpax
nHdopMaunm NpmbnmxaeTcsa K YesiloBe4eCcKOMY NOHATUIO aZa, Tak Kak npu 3ToM obpabaTbiBaemas
SHEpronHdopMaLUMOHHas CTPYKTypa B KakKOM-TO CTeNEHN NpoAo/HKaeT owyLlaTb cebs yenoBekoM.
Mpun npoxoxaeHun o60104kon 1-ro punbTpa MAET rpybas OuUNCTKa U KOMNOHOBKa eé
SHepreTuku. Ha 2-M punbTpe npomcxoaut 6onee ToHKasa naeHTudukauns n obpabortka
nHdopmaunm. MHdopMaLMOHHOE NOCTPOEHNE apCeHaNlbHOW CTPYKTYpbl NOCNe CMepTH
HanoMMHAET BETBUCTOE AEepPeBO, B N'YCTON KPOHE KOTOPOro MOryT «MpSATaTbCA» rpexu —
oTpuuaTesibHble NporpamMmsbl. [py NPOXOXAEHUU MHKaPHaUWMOHHbIX GUNbTPOB BCS «b6onbHas
BETBb» YHUUTOXAETCS, TaK 4YTO ecnu nofobHbIN AedeKT pacrnonarancs y rnasHoro cTesona, To
byneT yTpayeHO MHOro nonesHom nHdopmaumm. B camoM TSXKENOM cnydvae OoT MHPOPMALMOHHbIX
HaKOMJIEHUA MOXET NpaKTUYeCKM HMYEro He ocTaTbCcs. Bo Bpemsa TanHcTBa ucnoseam
oTpuuaTesibHble NPOrpamMMmbl NEPEMELLLAIOTCA Ha CaMble KpanHWe «BETOYKU», YTO CBOAUT
MHPOPMALMOHHbIE NoTepn K MUHUMYMY. KHura Cdepa Pasyma.

MHkapHauMoHHble PunbTpbl (2) - aBTOMaTMYECKU pa3BopavnBaronecs npu sosspare Adywu
(nocne cMepTn YenoBeKka) B MHKAPHAUMOHHYIO SSHENKY anNropmuTMbl U NporpamMMmel, ygansawouwme
HeraTueBHble MHMOPMALMOHHbIE PparMeHTbl. YCNOBHO (PUAbTPbl MOXHO pa3aennuTb Ha CEMb C/0EB,
OCYLLECTBNAOWMX BHavane rpybole, a nanee Bce 6onee ToHKMe onepaumm N3batms HEraTUBHOM
MHpOpPMaLUKUK, YTO NO3BONSAET MUHUMU3NPOBATb NOTEPU MHMOPMALMOHHBIX HAKOMJIEHUN.
OunbTpaumsa oCyLecTBnseTcs aBTOHOMHO, HO BCeraa noj KoHTposaeM Yuutenen Hoocdepsl,
KOTOpble MOryT BMELWMBATbLCA U KOPpeKTUpoBaTb 0CO60 TpyAHblE Cllyyaun, Uan nepeHacTpameaTb
no HeobXxoAMMOCTM BCHO CUCTEMY MHKAPHaUUOHHbIX dunbTpoB. KHura Cdepa Pazyma. KHura
XKunBbl.

MHKapHaAUMOHHbIN J1yY4 — SHEPrOoCTPYKTYypa, COeAMHSAOLWAsa B NPOLIECCE XN3HU YesioBeKa ero
nonesyt 060/104KY C MHKApHALUMOHHOM a4enkon (CM. HoocdhepHasa MHKapHauMoHHasa a4emnka).
[aHHbIN Ny4 ABNSAETCA KOMMNIEKCOM TOHKUX SHEPruin, HeCyLLnX cocTasnsowme 1-m n 3-n vakp, u
NnoAAEP>XUBAET ABYCTOPOHHIOK CBSA3b C MHKAPHALMOHHOM S4enKon. Ha npoTsxxeHun nepBbix 7—8
CM ly4 He pasfensieTcs C BpeMeHHbIMM ocaMu. [lanee, nocne pasaeneHuns, OH npeacraBneH
«TSKENBIMU» 3HEprocybcTaHumMsAMM 1-11 Yakpbl U UHPOPMALMOHHBIMKU CleAamMu BpeEMEHHbIX OCeMN,
HeCyLWnMn nHhOopMaLMIO O NOSIOXKEHUN NOSEBON 060/104KM YenoBeKa BO BPEMEHHOM KOHTUHUYMeE.
Knura Cdepa Pasyma.

MHkapHaumsa —

1) obpeTeHne sHepromHdopMaLuMOHHON CTPYKTYPOM YenoBeKka, BewecTBeHHOW (TenecHomn)
«06onoykun». Obpasytowascs npm 3ToM cucremMa cobCTBeHHO U aBnseTcs yenosekoM. CM. Takxe
PenHkapHauuns. KoapoBaHne — HanoXeHne Ha HeCcyLyt OCHOBY crneundunyeckux CUrHanaos ans
OOCTMXEHUSA onpeaenéHHon uenn. CucrteMa Takux CUrHasnos sBnsgeTcsa KogoMm. CurHanamm xe
MOryT CNY>XWUTb BPEMEHHbIE, SHepreTuyeckmne, NPOCTPaHCTBEHHbIE UK dU3NYecKme napameTpsbl,
BAnsawwme Ha pyHKUMoHMpoBaHue nporpamm. KHura Cohepa Pasyma.



2) NHkapHaumsa (BonnoweHue [ywun) - nepnos akTMBHOIMO COCTOSIHUSA MHKapHaLUMOHHON SUYenKku,
W XXU3Hb YenoBeKa OT MOMEHTa ONs040TBOPEHUS ANLEKIETKN (M OAHOBPEMEHHOIO
noctynnenmsa Aywu ns Hoocdepsnbl), 40 Bo3BpaTa Aywmn o6paTHO B MHKApPHAUMOHHYIO S4YEenKy
rnocne cMeptn nHameuayyma. CMm. Takxe penHkapHaums. KHura XXuebl.

NMHcpopMauMOHHO-2HEepreTuyeckas CTpykKTypa Mo3)xeuka - obpasoBaHue, cogepxalee
3TaNIOHHY0 MHPOPMaUn 0 GYHKLUMOHNPOBAHUN U OpraHn3aunm BCex TKaHen, OpraHoB, CUCTEM,
a TakXXe NOoNeBON CTPYKTYpbl Yenoseka. 2To 6aHK 3TanoHHOM MHdOopMaunm, obecnedmsatoLlemn
onTMManbHOe CcyulecTBOBaHWe opraHusma yenoseka. OyHKUMOHabHAasa eanHMua AaHHOMo
obpasoBaHna Hanbonee agekBaTHO OMUCLIBAETCS TEPMMHOM «MNporpamMa». lNMog nporpaMMon
34eCb NOHMMAETCs SHePronMHMOPMaLMOHHbIA KOMMJIEKC, CBA3aHHbIM B eANHOE CTPYKTYpHOe
obpasoBaHune, oTpaxaruee XxapaKTepuCcTUKN QyHKLUMOHANbHbIX eauHUL, OpraHoB 1 cucteM. Ha
OCHOBE 3TaJIOHHbIX MPOrpaMM OCYyLEeCTBASETCA NepuoaNYEeCKNM KOHTPOib paboTbl opraHu3Ma;
Npu BbISIBSIEHHbIX OTKIOHEHUSX BKJOUAeTca cnctema koppekummn. KHura Céhepa Pasyma. KHura
XKunsbl.

K

KocMmunueckmne Cunbl - PazyMHble CUCTEMbI, KOCMUYECKME LUNBUIM3ALUNM, @ TaKXKeE NPoeKLmH,
CO34aHHble MU ANs CBOMX Lenen, obnagatowme 40CTaTOYHbIM KOIMYECTBOM MH(OpMaunm,
SHEeprum, BpEMEHU 1 Ap. ANS COBEPLUEHCTBOBAHUS, NOAAEPXKAHWUSA XN3HWN, BOCNOSTHEHMS,
BOCMPOU3BOACTBA. TakXe nMmerlme BO3MOXHOCTM 6e3 yuepba BbilleHa3BaHHOMY OKa3blBaTb
BNIMSIHME Ha BHeWwHne (OTHOCUTENbHO cebs) npouecchl. POpMbl XXN3HU pa3HOObpasHbI, K
COOTBETCTBME Aa)e CaMbIM CME/bIM NpeaAcTaB/ieHmsaM He ob6a3aTtenbHo. KHura 3ombum. KHura
Cdepa Pazyma. KHura XXuBsbl.

KpacHble KBaHT-I/IlOMHHbIE Napbl - «3/IeMEHTapHble KUPNNUYNKmn» MHHOPMaLMOHHbIX
NporpamMmMHbIX KOMMJIEKCOB FOSIOBHOIO MO3ra 4YyenoBeka, Hanbonee saHepreTMyeckn NaoTHbIE U
MHPOPMaUNOHHO cTabunbHble. O6pa3zoBaHbl None-NHGOPMALUNMOHHBIMKN KBAHTAMMN -
3/1eMeHTapHbIMKU «CcybyacTuuaMmmn» - U rOMHaAMU - KaIMBpOBOYHbIMM YacTULLAMKN NONEBO-
MHPOPMALMOHHOIO B3aUMOAENCTBUSA (OT «I0» - KNEen, «UH» - nHpopmaums, T.e. 6ykBasibHO -
«cBs3blBaowme nHpopmaunto»). KHura Xusbl.

KpenoBoe konbLo 6Mo3kpaHa (KpeaoBoe KOJibLO NOJIEBOro Mo3ra) — KosibLeBas
3HepreTnyeckas CTpyktypa 6noskpaHa, CoOCTaBnsaowWwasi OCHOBaHUE ero HMXHeEro KoHyca u
OXBaTblBalLWAa YepernHy Kopobky B obnactn nba. JaHHoe obpa3oBaHne y4acTBYeT B
MHdopMaUMOHHOM 0bMeHe, nepepaboTke MHMOPMaLMK, BbINOSHAET 3aWMUTHblE PYHKLUMN U
3a42&T KpeaoBbl sHepreTnyecknin hoH, HanpasBAsOLWMIA NpoLecchl MbiwneHns. BolpabaTbiBaeT
KauyeCTBEHHYI0 SHEPreTUYEeCKYyo COCTaBASALWY ANS KpeaoBblX NporpaMM. AKTUBHO BJIMSIET Ha
npoueccol MbiwneHusa. KHura Cohepa Pasyma.

KpenoBbie nporpaMmMbl - pacrnosioXXeHHble B ry6oKnx cnosx nHpopMaumoHHoro 6aHka
60nbWMX NONyLWapuin SHEProMHOpMaLMOHHbIE NMPOrpaMMHbIe KOMMEKCbI, HecyLlime
AOOMUHUPYOLWME XU3HEHHbIE OCHOBbI YeN0BeKa, CBA3aHHbIe C ero reHEeTUYECKUM U
WHKapHaLUMOHHbIM NMOTEHLMANOM, @ TakXe BCS NOJIlyYeHHas B TeYEeHMe XU3HU MHpOopMauus,
OTHOCALWaACH K 3TUM pa3sgenaMm. OCHOBa 3TUX YCTaHOBOK - pe3y/ibTUPYIOLWAs COCTaBnsaowasn n3
6a30BbIX NpOrpamMM MpoLWbIX XU3HEN. B AAHHOM MHKapHauMn 3aKiaiblBaeTCs B MOMEHT 3a4atus
naoAa u nocTynjeHns aHepromHdopMaumMoHHOro cryctka ns Hoocoepsol. KHura Cdepa pasyma.
KHura XXussbl.



Kypauumsa - npuHsatne Kocmmyeckon CnMnon OTBETCTBEHHOCTU 3@ pe3y/bTaTbl AENCTBUI YenoBeka
B TEYEHME TEKYLLEN XMU3HU UM Ha NPOTSXEHUN HECKONbKUX XU3HEN, U npeanonaraet
OTBETCTBEHHOCTb 3@ XW3Hb U AyLWIEBHOE pa3BuTMe YesloBeKa. DTO HE CHMMAET OTBETCTBEHHOCTU C
yesnioBeka B C/lyvasiX HapyLeHUs UM 3aKOHOB NPUYNHHO-CNEeACTBEHHbIX 3aBUCMMOCTEN, HO MOXET
6naronpmaTHO ckasaTbCs Ha NpopaboTKe HEraTUBHbLIX KAPMUYECKNX 3aBUCMMOCTEN NPOLLIbIX
Xn3Hen. Kypaumsa Bo3HUKAET B Cllydae COBMaAeHUs yCTPEMIEHUI U AeNCTBMIK Yyenoseka U Cunbl.
B cnyuvasax Bcex Cun ob6s3aTenbHO ABYCTOPOHHEE Bblpa)XXeHHOEe OCO3HaHHoe cornacue o byaymnx
OENCTBUSAX, C pa3bsCHEHMEM CO CTOpOoHbI Cnn obwKnx 3apay, nepcnekTms U T.4. TeM caMbIM
cobnropatoTcsa ocHoBbl cBo60oAbI BbibOpa.

n

Jlyd MHKapHAaLMOHbIN - C/TOXXHOE CMELLUEHMEe DHEPrnii, rae NpUCyTCTBYOT TEMMNOpaibHbie
cybCcTaHuMM N camble nerkme, TOHKUe 3Heprmu NosieBoro Mo3ra, paBHO Kak U aHepruu
HOOCMEPHbIX CTPYKTYP U BamxHero KocMoca. DHepreTmyeckoe n TemrnopasnbHoe HacbileHne
NMeeT NepeMeHHYI MNOTHOCTb. Jlyd OonycKaeTcsl OT MHKApPHAUWMOHHOMN SA4YEeNKK A0 YPOBHS
NoONeBOro Mo3ra n 7-m Yyakpbl MHAMBUAYYMa. MNMpUCYTCTBYET Ha NPOTSXXEHUN BCEW XN3HU. o
WHKapHaLMOHHOMY Jy4y NpoOUCXOAUT ABYCTOPOHHUIN 06MeH nHdopMaumen Mexay noabmMm mn
Yuntenamum Hoocdepbl. KHura 3omMbu. KHura cepa pasyma. KHura XXusbl.

Jlyu 6-1 yakpbl (6a30BOro aHeproueHTpa) - SHeprocTpykTypa, Co3HaTe/IbHO pa3BMBaEMas 1
aKTUBU3NPYEMaAs YesIOBEKOM ANs NOosyyYeHUs nHpopMaumm 1 ynpasrieHns, KOppPEKLUN XMBbIX U
HEXMBbIX cMcTeM. MoxeT 6bITb HEC(HOKYCMPOBAHHbIM, Yero A0CTaTOYHO An4 cbopa MHdpopMauum
Ha 6/1M3KOM paccTosiHMKU, NMbo cokycmpoBaHHbIM. CHOKYCMPOBAHHbLIN NyY 6-1 YaKpbl MOXeT
NCNOMAb30BaTbCA AN NosyvyeHns nHdopmaummn (HanpuMep, AMarHoCTMKa COCTOSHUSA OpraHmn3Ma
Ha pacCTOSHMK, NpOCNeXmnBaHne cUTyaunii, pa3seaka u ap.), ynpasnieHusa (MoaenmpoBaHus)
XMBbIMU N HEXUBbIMWU CUCTEMAMK, Npoueccamm, CUTyaunusiMm, Marm4yeckoro onepmpoBaHus
AOCTaTOYHO BbICOKOro nopsigka (B T.4. C NOCTPOEHMEM CMHXPOHHOrO KaHana obpaTtHoOM CBS3M).
Ansa addekTneHom paboTbl TpebyeTcsa cepbe3Has NoAroToBKa onepaTopa, BO3MOXHO, B
HECKOJIbKUX XU3HAX. JTydy 6-1 YaKpbl MOXET MCMNOJIb30BATbCA COBMECTHO C 3-M U 7-1 Yakpammu
(6a30BbIMN HEProUeHTpaMn) A5 ONepupoBaHNa BO BPEMEHHOM KOHTUHYYME, UHbIX
npocTpaHcTBax U MepHocTax. KHura Cdepa Pasyma. KHura XXusbl.

M

MepuaunaHbl — 061aCTU MepmMaMaHHOro Nons, rae Ha eanHMLUe NNoLWaAN KOTMYECTBO aAveek
MepUANAHHOIro Nonsi MakCMMasbHO, @ pa3Mepbl CaMUX S4eeK MUHUManbHbl. MepuanaHsbl
HaMoOMMHAIOT aneKTpudeckme kabenu, NoKpbiBatoLWMe BCIO MAOLWaAb YenoBeyYeckoro tena, no
KOTOPbIM MOCTOSAHHO LMPKYIUPYIOT 3HEPronH(OpMaLMOHHbIE NOTOKM (CM. MepuamnaHHoe none).
KHura Cdepa Pasyma.

MepuanaHHoe none — s4yencrTas 3HepromHdopMaLMoOHHas CTPYKTypa, OXBaTbiBatoLLlas BECh
opraHm3M 4yenoseka. Pacnonaraetca Ha rpaHULE MOAKOXHO-XXWUPOBOW K/IETYATKM U MbILLEYHOIO
cnosi. Kapkac MepuanaHHOro rnofs CoCTaBMSET SHEpreTnka npoaosroBaToro Mosra. AKTUBHOCTb U
njaowanb s4eek MepMANAHHOIO MO pas/iMYyHA: OHA YMEHbLUAETCS MO HamnpaB/IeHMIO K
KOHEUYHOCTSAM U FofI0BE, YBEIMUMBASACh B palioHE OKONOMYMNOYHOro Kosbua. B Toukax
nepeceYvyeHunss CTOPOH siYeeK HaxoasaTCsl dHepronsaTHa (CM.). DHepreTUYecKnini NoTeHUuan naTeH
MOXET U3MEHATLCSA NpPU NaToIOMMAX B CBA3@HHbIX C HUMM opraHax. OCHOBHas yHKUMS
MepUANAHHOIo Nons — roMmeoctatmyeckas. Mpu onpeaenéHHbIX YCNOBUSAX C €ro NOMOLLbH



BO3MOXEH MEepeToK 3HEpPrMM C 04HOro y4acTka Ha ApPYroi, YTo NPUBOAUT K U3MEHEHUAM B
Tekywmx metabonmueckunx npoueccax. KHura Coepa Pasyma.

MepHOCTHU - pecypcCbl MPOCTPaHCTBaA, OT/IMYAKOLWMECS TONOA0OrMen, KOHCTaHTaMmn GUsnyeckmnx
3aKOHOB W pa3geneHHble aHepreTnyecknmm bapbepamn. OTaeNbHble MEPHOCTM NPOCTPAHCTBA
HeAOCTYNHbl ANns PasyMoB A0 onpeaesieHHbIX CTYNeHen pa3BuUTUA, Koraa oHu, Pasymel, cMoryT
onepmpoBaTb KOHCTaHTaMM U Ko dunumeHTaMm CO6CTBEHHbIX CBOUX BPEMEHHbIX KAKOYEN U
APYTNX CTPYKTYP, GUKCUPYIOWKMX UX CYLLeCTBOBaHME B KOHKPETHOM MPOCTPAaHCTBEHHOM U
BPEMEHHOM KOHTUHUYMe. KHura XXusbl.

MeTaranakTMyeckum QOMEH - CKOMNJIEHNe HEKOTOPOro YMcna ranaktuk, 06beaAnHeHHbIX No
KaknMM-nnbo npuHumnam. Metaranaktuyecknin JOMeH MMeeT BHYTpeHHMe 0COH6eHHOCTH
(BpeMeHHble, MPOCTPaHCTBEHHbIE, MEPHOCTHbIE, SHEPreTUYecKme), He BbIxoasawme 3a pamMmKm
BCENEHCKNX KoCMMyecKknx 3aKOHOB, HO OT/IMYaloLWKMe ero oT Apyrmx MeTtaranakTmyeckmux AOMEHOB
M 40 NOpbl NPEensATCTBYOWME KakuM-N1Mbo B3anMoaencTemsam. Haxogsawmecss B HEM pasyMHble
cucrtembl (kocMmnyeckme Cunbl) obnagatoT NnoTeHunanoM ans co3gaHuns obwmx MHpopMaLMOoHHbIX
6aHKOB M MOryT MCMNOMb30BaTb PeCcypcCbl AOMeHa Ans cBoero pa3sutmsa. KHura XXusbl.

HuteBuAaHbIE SHEepreTu4yecKkue CTpykKTypbl 6MosakpaHa — nonesblie o6pasoBaHus, Hanbonee
OTYETAMBO NpOCTynatoLwme B OCTOBE HMXXHENO KOHYCa, NPOCTUPAsiCb OT KPeaAoBOro KofbLa K
nepewenky, n npeacrtaBieHHble ABYMS COCTaBAAWMMU — BPEMEHHOMN U
3HepromHdopMaumMoHHON. [laHHble CTPYKTYpbl pa3aensitoT 6uoskpaH Ha cekTopbl. KHura Coepa
PazymMa

Hoocdepa —

1) B npouecce aponwounm yenoseka ¢ nomouwbto Cun AanbHero Kocmoca 6bina cpopMmpoBaHa
KosiocCanbHasa aHepronHdopMaumMoHHas CTpyKTypa, obbeanHsiowas BCE 4esi0BEYECTBO B €AUNHbIN
«opraHusam». PykoBoacTBysiCb KOCMMYECKMMM 3aKOHaMUM M NOMHOCTbIO UM COOTBETCTBYS,
Hoocdepa KOHTpONMpyET 3BOIIOLMIO YENIOBEYECTBA, HanpaBasis ero B pycso GopMuUpoBaHus
coobuiecTtBa, TakXXe COOTBETCTBYHOLLErO 3TUM 3akoHaM. [laHHOe obpa3oBaHMeE MMEET CIIOXHOe
MHOIFOypOBHEBOE CTPOEHME, KaXAbl YPOBEHb KOTOPOro NpeacTaB/fieH XapakTepPHbIMU AJ1 HEro
HOCUTENAMU MHTEeNeKTa — Yuntenamm (CM.). BepxHue 3Taxm 3ToM «nMpaMmabi» CBA3aHbl C
pasnnyHbiMm Cunamm JanbHero KocMoca 1 B 06WENPUHATBLIX YET0BEYECKNX NOHATUSAX
CMbIKAKOTCA C npeacraBneHnamm o bore. laHHas «Cdepa PasyMa» nepekInKaeTcs C reHuasnbHbIM
npeasnaeHnemM BepHaackoro, no3Tomy no Tpaanmumm HassaHa Hoocdepon. KHura Chepa Pasyma;
2) Hoocdepa - cnoxHas padyMmHasi aHepromHdopmaumMoHHas CTpyKTypa, COOTBETCTBYOLWas
KocMumyecknm 3akoHaM n cnocobCTBytowWwas 3BOIIOLMN YenoBevyecTBa, CNocobHas K pasBuTUIO U
COBEpPLIEHCTBOBAHUIO KaK CaMOCTOSATENIbHO, TaK U COBMECTHO C nnaHeTapHbiM PazymoM. Mo
pasBUTUIO U CKOPOCTU MHPOPMaLMOHHOIrO obMeHa Ha NopsIAOK onepexaeT YesoBeyeckoe
coobuectBo. Hoocdepa cozaaHa KOHCTpYKTMBHbIMM Cunamum JanbHero KocMmoca, B T.4. Kak
OCHOBa AN Co34aHnsa eaAnHOro naaHeTapHoro pasyma, Co6opHon Qywun Pasyma. Obnagaer
C/TIOXKHOW 3LWENOHMPOBAHHOWN CTPYKTYPON, OYHKUNOHANIbHO pa3aesieHHOM No ypoBHAM. HaceneHa
nepcoHanM3npoBaHHbIMW COCTaBHbIMM MOHagaMun (Yuntenamm). VMiIMeeT B CcOCTaBe C/OXHblIe
BPEMEHHbIE U dHEpPreTuyYeckne CTpykTypbl, 6aHkn nHpopmaumnm. OcyLLecTBISET NAPUTETHbIN
MH(OPMaUNOHHBLIN 06MeH C ApyruMmn PasyMHbIMU cucteMamu bnmxHero n JanbHero Kocmoca.
KHura XXuBbl.

HoocdepHana nHKapHaLUMOHHAA AYenKa — SHePronHOopMaUMOHHAs CTPYKTYpPa B HUXKHEM
cnoe Hoocdepsbl, Hecywas nepepaboTaHHYIO U CUCTEMATU3NPOBAHHYO MHpOpPMaUuto,
HaKOMMEHHYIO BO BCEX MPOXUTbBIX YEeNTOBEKOM XU3HAX U obecrnedmBatowasi MHKapHaUWOHHbIE
UMKbl. MHKapHaUMoOHHasa g4erka MoXeT HaxoAUTbCA B ABYX COCTOAHUSAX — aKTUBHOM (COCTOsIHME



PenHkapHauuu (CM.)) nAn naccMBHOM, Korga sHepronHdopMaunmoHHas cTpykTypa bruoakpaHa ¢
MHKapHaumoHHoM nHdopmaumen (CM.) HaXoANTCA B HEN, FOTOBSCb K HOBOMY BOMJIOLLEHUIO B
OMNNOAOTBOPEHHYIO ANLEeKNeTKY, Hanbonee NoAxXoAsLLY MO MUKPO3/IEMEHTHOMY cocTaBy. B
AKTUBHOM COCTOSIHUW MeXAY WHKapHaUMOHHOW SiYerKOM M OpraHM3MOM CBSI3aHHOMO C HEW
yenoseka noaaepxmsaeTcsi MHOOPMALMOHHBLIN 06MeH Yepe3 MHKApPHAUWOHHbLIM ny4d (CM.),
BbIXOAALWMMN Yepe3 7-10 Yakpy. Co6CTBEHHO sverKa, Win S4yenka-xpaHuTenb, HaxXoaMTcs 3a
MHKapHaUMOHHbLIM punbTpoM (CM.), a Nnepea HUM pacrnosioXXeHa eé ronorpaduyeckas Konms, nnm
ayenka-nocnegosatenb. KHura 3ombu. KHura Cdepa Pasyma. KHura XXusbl

HyneBon MepuamnaH — cpeanHHble NepeaHnii U 3aaHUiA MepuanaHbl, obpasytolme KonbLo u
COCTaBMSAOLWME OCHOBY Kapkaca MepugmnaHHoro nons (cMm.). C aTumMm MepnanaHoM CBA3aHbl
NpakTUYeCKM BCe OpraHbl, MO3TOMY OH O4YeHb yaobeH AN ANarHOCTUKMU.

(0]

O6wmnn 3HepropoH — 3TO N3MEHSAIOLLASACS C TeYeHMeM BpeMeHn MHDOPMaLMOHHO-
3HepreTnmyeckas HanpaBieHHOCTb MPOLECCOB B FOJIOBHOM MO3re. DTOT 06WmMin BEKTOp OKa3biBaeT
B/IMSIHNE HA KpeaoBoe KoNbLo 6MoakpaHa (CM.)— SHEpreTUYecKyo CTPYKTYpPY, KOHTPOUPYIOLLYHO
AesTeNbHOCTb FOJIOBHOMO MO3ra, B TOM 4Yucie 1 MOTOK npoxoasien yepes Hero nHdopmauunu.
O6bwmnin sHeprodOH — KaTeropusa He TONIbKO dHepreTuyeckas, Ho n buoxmmmyeckas. Ero
HanpaB/IEHHOCTb, MW KOA, 3a4at0T CTBOJSIOBbIE CTPYKTYPbl MOIOBHOIO MO3ra — peTUKynspHas
dopmaums, a bnoxmmmyeckme CTpyKTypbl, NMOCTOSHHO UMPKYyAnpyowmne B 061actm Mo30aMCTOro
Tena, B3aMMOAEeNCTBYS C HMM, 06pa3yloT Kak 6bl ero BewecTBeHHbIN cnenok. Nx nonesble
CTPYKTYpbl, CKNaabiBasicb, GOPMUPYIOT CyMMapHoe none, no dopmMe HanoMuHatouwee BbITAHYTYHO
KOHMYeCKYyl cnmpanb. PacTtpyb eé npmxoanTtcs Ha NobHbie 40NN, @ OCTPbIA KOHeL, — Ha
MO3Xe4yoK. [laHHOoe obpa3oBaHMe eCTb dHepreTu4eckuin cnenok obuiero sHeprodoHa. OcTtoB
6bnoskpaHa He OANHAKOB B HUXXHEM N BEPXHEM KOHYycax 6buoakpaHa (cM.). OCTOB HMXHEro KoHyca
NOCTPOEH 13 NOJSIEBbLIX KOMMIM XPOMOCOMHOro Habopa yenoseka. B BepxHeEM KOHYyCe OCTOBOM
ABNAOTCS NOSEeBble CTPYKTYpPbl, NpeacTaBnsiowne cobon 3epkanbHble OTPaXeHUsT «KXPOMOCOM>»
HUXXHEro KOHyca, Ha KOTOPbIX COXPaHeHbl YYaCcTKKN, Hecywme nHpopmauno 06 MHAMBUAYaIbHbIX
0cobeHHOCTAX apceHana namMsaTh (CM.) KOHKpeTHoro yenoseka. KHura Codepa Pasyma.

n

MapannesnbHble MUPbI — MUPbI, HAaXoAsALWMeCa B APYIrMX naMmepeHusax. cM. MNapannesbHble MUPbI

MepBUUYHbIE U3NTyYEHUS, NepBOU3TyYeHUs - 6a30Bble anropuUTMbl, ABASIOLMECS
npoToMaTepUENn, UM anemMeHTapHoOn cpeaon CTpoeHus BceneHHoln. MeHepaumn nepBonsnyyYeHui
B Pa3fIMyHbIX KOMBMHAUMAX M NMpONopUMaX, a TakxkKe X B3auMmoaencTemsa obpasytoT Bce
MHOroobpasue BOCNpUHUMAEMbIX U NOKA eLle He U3BECTHbIX YenoBeky dyHAaMeHTalbHbIX
dunsmnyeckunx kateropuin. Knmra Chepa Pasyma. KHura Xusbl.

Mepeweek 6MoakpaHa — Hanbonee yskas 4actb 6moskpaHa (CM.), He NMpeBbIWatoLWas B
AnameTpe 5—-7 cM, 1 pacnonararowasaca Ha pacctosgHmm 10—15 cM OT ero HMXHero Kosbua.
KHura Coepa Pasyma.

MoauepenHoOW 3HEeProKOKOH — dHepreTMyeckasl CTPYKTypa, OKyTbiBaloLlas rOI0OBHOM MO3r
yenoBEKa MeXAY €ro KOpok U KOCTbi YepenHoM KOpobKKn, He 3axBaTbiBasi Npu 3TOM
npoAaonroBaTtbln MO3r. MNogYyepenHON SHEPrOKOKOH BbINMONHSAET DYHKUUKN, NepeknmKatoWmnecs
paboToi cTabunmsupyowmnx ocen (cMm.). Ero none cTpeMmTcs NpuaaTtb XaoTUUYECKOMY ABUXKEHWUIO



6ny>xaatoWwmx MMNynbcoB (CM.) yNnopsiA04YEHHOCTb U CTabUNbHOCTb, YTO AOCTUTaeTCs MX
AO3MPOBAHHOM MOAMUTKOM 3HEPIrnen Nnm 3a CYET nx ctabunmsauum B nepmos 604pCcTBOBAHMS.
[aHHOe none MMeeT YeTbipe OCHOBHbIX MMKa B POPMEe KOHUYECKUX Cnnpanen, ABa U3 KOTOPbIX
pPacrosioXeHbl B NepeaHen 4yacTn Mo3ra, B JIOOHbIX A0NSX, @ ABa — B BUCOYHbIX obnactax. KHura
Cdepa Pasyma.

MoneBas o6onouka — MakCMManbHO 3HEproHacbIWeHHas noaeBas pe3oHaHCHas 30Ha
yenoseka, obpasoBaHHas CPOKYCUPOBAHHLIMUN U3NTYYEHUSAMUN OPraHOB, CUCTEM M OpraHu3Ma B
LenoM, B3aMMOLENCTBYIOLWAsA C OKpYXatowen cpeaon n apnsatowascsa 4yactbto Hoocdepsbl (cM.).
OHa HeCéT nHdopmaumio Kak 06 opraHusme, Tak U 0 B3aUMOAENCTBMM AAHHOIO YyenioBeka C
Hoocdepon. O6onouka MMeeT TpU BblpaXKEHHbIE 30Hbl: 3N1IEKTPOMArHUTHYIO 3alUTHYO 30HY,
ABNAOLWYOCS €€ BHELHMM C/I0eM, 30HY 6BMO0N0rM4eckoro KonbLeBoro SKpaHMpoBaHus,
C(POPMNPOBAHHYIO U3NTYHEHUSMU FEHETUYECKOI0, MOIEKYASIPHOIO M 6MONOrMYeCcKoro XxapakTepos,
N TepMO30HY, 06pa3oBaHHYD B OCHOBHOM MHMpaKpacHbIM U3nyyeHneM. B 30He aKkpaHMpoBaHUS
NOCTOSIHHO cobupaeTcs nHdpopMaumsa o TeKyLLEM COCTOSHUM OpraHnu3Ma, To eCTb OKYyCMpYyoTCS
NU3Ny4YeHuns, ncxoasauwme oT OpraHoB, KNeTok n 6enkosbix coeanHeHun. Knura Coepa Pasyma.

NMonesas CTpyKTypa B BUAE HMCNaAaloWero «Bogonaga» — 3alluMTHas nonesas CTpykTypa,
npegnoxpaHstowas 6muoakpaH (cM.). OHa BO3HMKAET: NpU CMEHE KpeaoBblX YCTAaHOBOK B apceHane
namaTh (CM.) B Xxo4e onpeaeneHms nporpamMmm, HeCyLwmx MakCMManbHO KpeaoBbIf XapakTep, npu
aKTUBM3aLUNM 2-1 YaKpbl BO BPEMS NEPBOro B XWU3HW YenoBeKa Nos0BOro akTa, B npouecce
NOArOTOBKM OpraHuU3Ma K CMepTW KaK MnocnefHsas nonbiTka ctTabunmsaunmm sHeprocTpyKTyp
yenoseka. NCToyHMKaMn «Bogonaga» sBNSATCA «06eCToUeHHbIe» NporpamMmbl apceHana namsaTu.
MoneBoe 3aBUXpPEHMNE HUXHEE — NoNeBast CTPYKTYypa B HMXXHEN 4YacTu noseson 060n104km (CM.),
nMmerowas gopMy BepTUKANbHOW BbITSHYTOM BOPOHKW. lNMporpamMmMma — MHMOPMaUMOHHbIN KOMMIEeKC
Ha HocCuTene, CBA3aHHbIM B eaAnHoe obpa3oBaHue psaoM MPU3HAKOB, OTPaXkaroLnx
OT/INYUTENIbHYIO YepTy Kakoro-nnbo npegmeta nnu saenenuns. Knmra Chepa Pasyma.

P

PesoHupyrouiee KonbLo 6Mo3kKpaHa — saHepronHdopMmaunoHHoe obpasoBaHue,
noagaepXxueatouiee MHPOpMaLMOHHbIN 06MeH Mexay Konbuamm 6uoakpaHa. OHO obpabaTbiBaeT
WHPOPMALIMOHHbIE KOMMJIEKCbI, KOTOPblE NPOX0oAAT Yyepe3 6noakpaH (CM.) Ha HOOCHEPHYHO
WHKapHaLUMOHHY0 a4Yeinky (cM.), a Takxke obecneunsaeT 06paboTky saHEProMHMOOPMALMOHHbIX
dbparmMeHTOB 1-11 N 3-1 Yakp M 3aWmaeT BHYTpeHHME popMmnpoBaHusa bnoskpaHa oT arpeccum
yepes yakpbl. KHura Cepa Paszyma

PenHkapHauua —

1) npouecc nepeaayn MHPOpPMaLUN C AYENKN-XPAHUTENS Ha NOA, @ TaKXe nepexon
HOOC(EpPHON MHKApPHAUMOHHOM a4elkun (CM.) B aKTUBHOE COCTOSIHME B CBSA3M C NEPEHOCOM
3HepronHdOopMaLMOHHOM CTPYKTYpbl 6MoaKpaHa (CM.) Ha pa3BuBaKLLyOCcs buomaccy
on1040TBOPEHHON AnuekneTkn. CM. Takxke MIHKapHauus.

2) PenHkapHauus - npouecc akTMBM3aumMmnM MHKapHaUMOHHOM siYEerKN NMpyM HOBOM BOMJIOLLEHNM
[ywun, conpoBoXaaoLWmincs BOCCO34aHNEM MHKAPHALMOHHOIO slyda U NOCTEeneHHoM nepeaayun no
HeMy Ha SMBpPUOH BCEX apXMBUPOBaHHbIX anroputmMos Aywu. Knuura Chepa pasyma. KHura
XKuBbl.

PeMwen - noces, pacnpocTpaHeHne, B onpeaesieHHbIX NPOCTPaHCTBax - ynopsiaounmBaHume
NepBOOCHOB, U/IN CTPYKTYpPbl, MMPO34aHMS COrlacHO 3aMbicly TBopua. YnpaBrieHne Bcel



KOMBUHATOPUKOW NEepPBO3NIEMEHTOB C 0653aTeNIbHbIM YNOPSAOYMBAHMEM, AAOWMM OCHOBbI A1
Co3aaHuMsa Pa3yMHbIX cUCTEM (Ha 06LLEKOCMUYECKOM s3bike). KHura XuBbl.

PoMmb6oBuaHas NMH3a — BelleCTBEHHO-NOEBAs CTPYKTypa, NO CBOEN reoMeTpumn
HanoOMKWHawLWasg ABa KoHyca ¢ o6WwmnM ocHoBaHueM. PomboBMaHasa NMH3a pacnosioxXeHa nojg
rmnoTanaMycoM, Tak 4YTo BEpPLUMHA NEepBOro KOHyca BXOAMT B rMNoTaslaMUYeCcKyro CTPYKTypy, a
BEpLUMHA BTOPOro OpUEeHTUpPOBaHa NO HanpaBneHuto K rmnodusy. MonekynsapHas CTpykTypa
pOMO6OBUAHOWN NNH3bI NpeAcTaBfeHa CBA3aHHbIMKU MeXAy Cob0M KOHUEHTPUYECKUMMN aHCaMbnsaMu
BbICOKOMOJIEKYNSAPHOro coegmnHeHns. OcHoBHas GyHKUMS poMboBMAHOM NNMH3bI — 06paboTka
WHpOPMaLUNM NOAUHYKNEOTUAHON MaTpULbl LHEBHOMO MHMOPMALMOHHOIO HAaKOMAEeHUs C
nocnenywwmm paspylieHmemM eé matepmanbHoro Hocutens. Kuura Coepa Pasyma.

T

Touka c6opkm (TC) - 510 cnoBocoydeTaHune npuwno ot K. KactaHenbl nucaTtens 330Tepuka.
Yenoeeyeckoe TesI0 He MOXET CyLLecTBOBaTb 6e3 TOHKMX, OKPY>KaKLWKUX ero CTpykTyp. Takue
CTPYKTYpbl, 06pa3HO roBops, MOXHO Ha3BaTb KOKOHOM 4YesioBeKa. TOT KOKOH HaXxoAUTCsa noja
B/IMSSHWEM BHELWHUX CU N uMmeeT ceoeobpasHoe cTpoeHue. TC - Touka cbopKK, 3To HEKOEe
MPOCTPaHCTBO, HEKAs TOYKa OTCYEeTa, HEKOE Hayasio CTPYKTYpbl KOKOHa. Mpun cMeweHun TC,
cMelaeTcsa MUp BOCNPUATUS peasibHOCTU, CMeLaeTcsl CO3HaHUe M 0CO3HaHne camoro cebs B
HEKOM BpeMeHHOM npocTpaHcTBe. pybo roeBops, Kak pagmonpmeMHuK, NoACTpamBaeTcsa noa
ONMHY BOMHbI, Tak U TC noacTpanBaeTcs Nog BOCNpUATUE MUPA, TEM CaMbIM, MEHSS €ro BOKPYT
Hac B Hawem BocnpusaTun. Npu onpeaeneHHON NpakTUKe, MOXHO HayumnTca casuratb TC B Ty unm
WHYIO CTOPOHY.

C

CMepTb — npoLuecc NoaroTOBKM SHEProCTPYKTYPbl YenoBeKa K CyWwecTBOBaHUIO B aBTOHOMHOM
pexume, 3arnyckaeMbli B MOMEHT K/IMHUYECKON CMepTH.

Crabunusupyrowme ocu 6onblunMx Nonywapmm n 6MosaKpaHa — LWeCTb BbICOKO3HEPreTUYHbIX
obpa3oBaHuii BeLWECTBEHHO-MNOEBON NPUPOAbLI B MNOYLWAPUSX FOIOBHOIO MO3ra U CTOSIbKO Xe
@HaNOrM4YHbIX NOAEBbLIX CTPYKTYP B KaXXAOM M3 KOHYCOB 6moskpaHa (cM.). BewecTtBseHHasa 4yacTb
MO3roBbIX CTAaBUIN3NPYIOLLMX OCEN BbIMMSAUT KakK Lenn HEMPOHOB, @ CO6CTBEHHO OCKH
obpa3oBaHbl 6enKoBO-nonMcaxapmaHbiMn Mmonekynamm. Ctabunmsnpyrowwmne ocm 6onblumnx
nonywapuin HactpamsatoT paboTy apceHasnbHbIX CTPYKTYpP, CTUMynmpys o6paboTky nHdopmaumnm
3a[laHHOr0 3HepreTnyeckoro oHa, BbIMOSHSAKT NOUCKOBbIE N KOOPpAUHUPYOWME DYHKUNN.
OYHKUMKM nonesBbiXx 06pa3oBaHu B HUXXHEM M BEPXHEM KOHYcax 6buoakpaHa cBsA3aHbl C paboTomn
rosIOBHOro mMo3ra. Ecin oH nononHunca nHpopMaunen 3a cHéT paboTbl, Hanpumep, Nepsown
cTabunusunpyrowen ocm 60nblWLINX NOMyLWapUIM MO3ra, TO aHasIoOrMYHble NpoLecchbl NponM30MAYyT Ha
HUXXHEM U BepXHEM KoHycax 6moskpaHa. OCHOBHasa MYHKUNSA OTPaXEHHbIX CTabunnsnpyrowmx
0OCen HMXHero KoHyca — obecrnedyeHne B3aMMOCBSA3M NMPOLECCOB B apceHane namaTn u Ha
6brnoskpaHe. OHU pacnpenensaT nHpopMaumio No GMO3KpPaHy U OCYLLECTBASIOT 06paTHYHO CBS3b C
apceHasnbHbIMM NporpaMMamMm No KpeaoBbIM NO3MLUUAM, @ TaKXKe KOHTPOJIMPYIOT 3HepreTnyeckoe
paBHOBecue mexay 6MosaKpaHoOM 1 rosioBHbIM Mo3roM. KHura Cgepa Pasyma.

Co6opHas [lywa Pa3zyMma - COCTOSIHME MOSHOCTbO OCO3HAHHOIMO COCYLLECTBOBAHMUS;
CoAeNncTBMe, COAPYXeCTBO, COBMECTHOe pa3BuTme Bcex Nmbo 6onblmMHCTBa noaen, dyw um
HoocdepHbix cTpykTyp. CobopHas [lywa - cTepXXeHb 3HepreTM4yecknx n MHopMaLmMOHHbIX
npoueccoB 0bbeanHeHHOro Pasyma, obecneumBaroLLmMii KOPPEKTHOCTb U BbLICTPOTY



B3aMMOAENCTBUIM CO BCEMM PasyMHbIMU eANHULAMUN U BHYTPEHHE BPEMEHHOW CTPYKTYpPOM.
KauecTBeHHbIi NoKa3aTeslb YPOBHS Pa3BUTUS Pa3yMHOW cUCTeMbl. KHUra XXuBbl.

Ctopoi>keBble MMNYJIbCbl — LMPKYAupylowme no kope 60nbWmMX nonywapumn 4actuubl, Bceraa
nMerLmne 6BUOXMMNYECKY0 OCHOBY HEBO/bLLON MONEKYNSPHOW MACChl U BbIMOMIHAOWME ABE
OCHOBHbIX (PYHKUMKN. 1. DHepreTnyeckas nognutka rnporpamm 2. [onosHUTENbHbIN NepeHoC
MHdOpMaUnM C OAHOW NPOrpaMMbl Ha APYry UM CO CTabUIN3NPYIOWNX OCEN (CM.) Ha
nporpaMmsl. MogobHbIM NHDOPMAUNOHHBLIN 06MEH YacTo 3aKaH4YMBAETCH BO3HUKHOBEHMEM HOBOM
nporpamMmmbl. CTOpOXKeBbl€ UMMYJbCbl CO34AKTCA, Kak NpaBuao, HEOCO3HAHHO U A0BOJIbHO 6bLICTPO
TEPSAIOT SHEPIrUI0, MO3TOMY BbIHYXAEHbl NOMNO/HATL €€ 3a CYET TPAHCNOPTHbLIX COEANHEHUN,
NPUHOCUMBIX KPOBbIO. lNMeprnoanyeckn, no Mepe ob6ecToumMBaHUs, OHM pa3pyLlaTCa U CO34al0TCS
CHOBA W3 TPAHCNOPTHbIX BMOXMMMYECKMX YaCTUL, KOTOpble NPUHOCATCSA C BMoNorMyecknmm
XNAKocTaMm mMo3ra. KHura cepa Pasyma.

CTOpO>KeBble MO3)KEeUKOBbl€ UMNYJIbCbl — SHEPreTUYECKME BCMIECKM Haj He3amnoSIHEHHbIMU
NN HECTAbUIbHbIMW YyYaCTKaMM MO3XXEUYKOBbIX NMporpamMM. IT0 cBoeobpasHble «MOCTUKU»> B
HeAOCTPOEHHbIX MPOrpaMMHbIX Konbuax. KHura Coepa Pasyma.

CynepcTpyHa - COCTOsiHMe NpOCTPaHCTBaA B BUAe Hepa3BepHYTON MHPOPMALMOHHOM MaTpuubl,
CyLWeCTBYOLWEN OTHOCUTENBHO APYrMX NPOCTPaHCTB KaK He B3aMMoAencTBytowas ¢
NPOCTPaHCTBEHHbIMU 06bEKTaMN NPOTSHXKEHHAs CTPYKTypa ncyesatoLllee mMasblX pa3MepoB, HO C
OFPOMHOM NAOTHOCTbIO 3HEeprun. KHura XXusbl.

T

TeMnopanbHasa 3Heprusa - CM0Bas COCTaBnsAWasN CyLWHOCTM BpeMeHn. IMeeT pasnnyHble
yCTOMYMBbIE COCTOAHUSA, 0bycnoBanBarLme 0co6eHHOCTU CBONCTB BPEMEHHbIX pakTopoB. KHura
XKwuBbl.

TeTpaabl SHepreTM4EeCcKMX KON XpoMocoM (JienecTtkoB) — MNosieBblie CTPYKTYpbl 6M0O3KpaHa
(cM.), cocToswme U3 aHepreTUYeCcKnx KOnmm XpoMocoM, o6 beaANHEHHbIX B FPYMMbl MO YeTbipe, U
apnaowmecs GyHKUMOHaNbHbIMM eanHMLaMu ero octoea. Kaxaasa takas rpynna — TeTpajga —
cnocobHa BMewaTtb 6onbwon 06bEM MHMOPpMaUmK, HanpuMep, AaHHble 06 SHepreTnyeckom
obecneyeHnn opraHa nnu cuctemol. MHPOpMaUMOHHaAsa HaCbIWEHHOCTb TeTpaj yBenymBaeTcs K
nepewenky bnoskpaHa. Mexay TeTpagamu nmeroTca nepexoaHble 6nokun. Knura Cohepa Pasyma.

Top TeMnopanbHbIiA — SHEProCTpyKTypa, obpasylasncsa B pe3ynbTate B3auMoaenCBuUS
noneeor 060104YKM YenoBeka C ANCKOM 3-W YaKpbl U1 BPEMEHHbIMU OCSAMU. BpeMeHHble
COCTaBNSAOLME OCEN CO3[AI0T TEMMNOPasbHOE NoJie, KOTOPOoe BbIXOAUT U3 ANCKA 3-1 Yakpsbl,
OXBaTblBas TYNOBMLLE YeNOBEKA U PacrnpoCTPaHSAETCs CBEpXY A0 paliOHa MO3Xeuka, a CHU3Y A0
pacTtpyba 1-i1 yakpbl. IMCK 3-1 YaKpbl, CMELasasCb K COMAaTUYECKMM CTPYKTypaMm, obpasyeTt HuLly,
4YTO NMpespallaeT AaHHoe 3naunncosmaHoe obpasosaHue B Top. Mo HuU3mM4ecKon CyLHOCTM OH
61mnxe BCero K 3/IeKTpPOMarHUTHbLIM NOJISAM, XOTS 3TO MHOW BUA Nons. TeMmnopasnbHbI TOp
BbIMOHAET TpU PYHKUMKU: cTabunmsmpyeTt 060104Ky Ha BpeMeHHOM (aKTope, KOCBEHHO
obecrneunBaeT s3Heprnen 2-m CNoM NoseBon 060104YKM U MOXET NMCMOJIb30BATbCA AJ19 BHELIHEro
KocMumnyeckoro ynpassieHus. TeMnopanbHbii TOPp NPOHM3bIBAET BCE TPU C/1I09 NONEBON 060/104KMU
yenoseka, HO 06bI4YHO He BbIXOAUT 3a eé npejenbl. B cOCTOSHUM NOKOSA OH cnocobeH
yBENMYNBATbLCS, YTO CMeLaeT ANCK 3-1 YaKpbl HA MaKCMMalibHOE pacCTOSIHUE OT Tesia YenoBseka.
210 Npnaaét obonouke 6onbWy0 NAabUNBHOCTL, YBENMUYMBAsA €€ CNOCOOHOCTb K NepeMeLleHunto.
KHura Cdepa Pazyma.



Topbl 6MO3KpaHa — AaHHble CTPYKTYpbl NOSABNAAKOTCA B 6uoskpaHe (CM.) Yenoseka Ha 3-5 roay
XWU3HU N ABNSAKOTCS pe3y/bTaTOM HAaKOMNAEeHUs U cuctemMaTmsaummn nHdopmaumm. OHM BbINOSHAOT
cneaywowme GyHKUNN —

1. O6ecneunBaloT B3aMMOAENCTBNE BEPXHETO N HUXHEro KOHYCOB 6MoaKkpaHa.

2. AABNAKOTCH CTbIKOBOYHbIM Y3/10M Npn 0bMeHe nHdopmaumen apyx 6MoaKpaHoB.

3. PacwundposBbiBaloT MHDOPMaAUKUIO, MOSTYYEHHYO HA SHEPreTUYEeCKOM YPOBHE U3 BHELLUHEWN
cpeasbl.

4. DHepreTMYeCcKM 3aLMLLAOT OCTOB U BMO3KpaH B LEeSIOM CBOMMU NOASIMU, YBESTMYNBASACH B
06béMe UNKn «pacnbiisig» 3HEpPruo C NocneayrLwWwmnM co3gaHnem cneundunyeckoro 3awmnTHOro
obnaka.

5. YcpeaHsaT nnm akTMBusnpyoT MHGOpMaUno KOHycoB 6MoaKpaHa.

6. CnocobHbl aganTupoBaTb M NepenaBaTb MHGopMaunto apyr apyry. Knura Coepa Pasyma.

y

YcTaHOBO4HbIE JIMH3bI TaJlaMycCa — NapHble TafamMnyeckne CTpyKTypbl, No ¢popMe
HanoMUHalLWMme yCe4Y€HHble KOHYCbl. OT OKpYyXatoLen TKaHM UX OT/IMYaeT nonsipusaums
BELeCTBa. YCTAHOBOYHbIE JIMH3bl BECbMa N1abuibHbl, T.K. Ha HUX BAUSIIOT (<yCTaHaBMBAOT»)
Hy>Xaatowmecs B MHGOpPMaUnn aKkTUBHbIE NPOrpaMMbl apceHasna NaMaTu, U3MEHSI UX
nonapusaunto. Ha yCTaHOBOYHbIX JIMH3aX Tanamyca NnpomMcxoauT COpTUpoBka MHMDOPMaLMOHHbIX
(hbparMeHTOB MONMHYKNEOTUAHbIX Lienen, CPOpMMPOBaHHbBIX Ha 3PUTENbHbIX TPakTax. YUYacTKu
Luene, B 3aBUCMMOCTHM OT TEKYLLEN NMONSipU3aumnm NMH3, MOryT NPOXOANTb Yepes HUX Un
OTKaNblBaTbCA Ha MX rpaHuuax. Llenn, npolwealime yCTaHOBOYHbIE SIMH3bI, COCTABMSIOT OCTOB
6yayLLen NoNMHYKNEOTUAHOM MaTpuLbl AHEBHOMO MHPOPMALUMOHHOIO HaKOMJEHUS.
OTKONOBLUMECS KOPOTKME CTPYKTYpbl, Hecywme dparMeHTbl MHGOPMaLUnNKN, HaNnpaBisSOTCS B
apceHan namaTtu camoctositenbHo. KHura Cdhepa Pasyma.

y

Yakpbl —

1) ctabunbHble 06pa3oBaHUs SHEPrOCTPYKTYpPbl Yenoseka, obecneymsatoine sHepreTuyecKni
6anaHc B opraHu3Me 3a CYET obMeHa C BHELWHeN U BHYTPEHHEN Cpeaon, NoAAepXXMBatoLLne 3TUM
dYHKUNOHMPOBaAHNE KaK OTAE/bHbIX OPraHoB, Tak U opraHu3ma B LenoM. KpoMe sHepretTnyeckmnx
yepes Yyakpbl NPOXOAAT TakXe U MHHOPMaLMOHHbIE MOTOKMU.

2) Yakpsbl (6a30Bble 3HEProUeHTPbl OpraHnU3Ma) - KOMMAeKC N3 ceMM MHOFO(YHKLMOHANbHbIX
AVHaMU4HbIX NonesBbix 06pa3oBaHuii, obecneuynBaOLWNX SHEPreTMYeCckMn 6anaHc opraHos,
dHepreTnYeckmnx CTpPYKTYp M OpraHm3aMa B LIe/IOM 3a CYET obMeHa C BHelwwHen cpegon. C TOYKHK
3pEeHMS 3BONIIOLUNMOHHOIO pasBUTMS KaXKablh SHEProUeHTP MOXHO NpeACTaBUTb KaK Y3KOMONOCHbIN
pe30oHaTop - KaMepTOH, HacTpamBarLWMn MHPOPMALMOHHO-IMOLUNOHaNbHbIN (AYLLIEBHbIN)
pe30HaHC YyenoBeka Ans CornacoBaHmMs C nNpoueccamum, NPOUCXOASAWMMUY KaK Mexay
WHAMBUMAYYMaMN, Tak N BO BHeEWHeEN cpeae, YTo Nogpa3yMeBaeT OTKMK Ha BO3MYLLEHUS
naaHeTapHOro M KOCMMUYECKOoro nopsakoB. Yakpbl, Kak npaBusio, pacnofnaratTcsa B rpaHuuax
Tena. SBNATCA CBA3YHOWMM 3BEHOM MeXAy OPraHM3MOM M OKpY>KaloLen cpeaomn, n ns
cywiecTeyrowero pasHoobpasmsa BUAOB U CMEKTPOB 3HEPrnim otbmpatoT, ycBanBarT HeobxoanMmeble
W yAANsoT HEHYXHble UKW BpeaHble AN JaHHOI0 YesioBeKa sHepreTnyeckme parMeHTbl
(cnepcteua 6onesHen, BHeWwHeW arpeccmn 1 ap.). B cBoto ovepeab, 3TW WNakKn MoryT
YTUAN3NPOBATLCS APYrMMU OpraHn3MaMm Unn HexmebiMmn cnctemamun. Knmra Cgepa Pasyma.
KHura XXussbl.



L

WWam6ana —

1) sHepronHdopMaumoHHbIN 6aHK Hoocdepsbl (CM.), KOHTPONMPYEMbIN YuuTtensamm 6-ro nopsiaka.
KHura Cdepa Pasyma.

2) TpaanumMoHHOEe Ha3BaHue aHepromHdopMaumoHHoro 6aHka Hoocdepsbl, rae XxpaHuTcs
noapobHas nHdopMaunsa o NaHeTe, BCeEX HacensBLUMX ee pacax, CyWHocTax, 060 Bcex
NCTOPUYECKNX (haKTax B AMHAMUKe pa3BuTUsS. MakcMManbHO 3alUMLLEHHAs U HeAOCTynHas Ans
NOCTOPOHHUX BMELWATENbCTB CTPYKTypa. OxpaHsieTcs, NnoaaepXmMBaeTcs U KOppUrnpyetcs
Yuutenamm Hoocdepbl. He nmeet pusmyeckon (MatepmanbHOM B HaleM NOHUMaHUN)
nposssieHHOCTU. KHura >XuBbl.

C/

arperop - 3Hepro-nHbopMaLMoOHHO-BpEMEHHAs CTPYKTypa, BO3HUKatoLWas npu COHanpaB/ieHHbIX
AENCTBMAX rpynnbl Ao4en ¢ 06WMMKN YCTpeEMNEHUSAMN. Drperop TakXXe MOXeT Co34aBaTbCH U
KoppekTupoBaTbcsi Hoocdhepoin nnm KoHCTpykTnBHbIMKM Cunamu. CylecTBYOT pasfinyHble
3rperopbl: penmrnosHble, poAonjeMeHHble, KlaHOBble, Marnyeckmx opAeHoOB, HEKOTOPbIX
dUNOCOPCKNX YYEHUI, TBOPYECKMX LIKON, ANUTENBHO U LefieyCTpeMAeHHO paboTatowmx
KONNEKTUBOB, COUMaNbHbIX ABMXEHUIN 1 ap. NpomcxoamnT NOCTOSAHHOE B3aMMHOE pa3BuTue
arperopa v MHAMBUAYYMOB Yepe3 06MeH MHdopMaLmren n s3HeprmsMm, 4To cnocobecrTeyeTt
yckopeHuto obuiero pa3sutus Pasyma. CkasaHHOEe HeNb3s9 NPUMEHUTb B OTHOLIEHUN
AeCTPYKTUBHbIX 3rperopoB (MacoHCTBA, pPa3fIMYHbIX CEKT, KynbToB U Np.). KHura Xusbl.

AMoUMSA — CITOXKHbIM KOMMEKC NPOLLEeCcCoB, NPOTEKaLWmMX B rOIOBHOM MO3re, A5 KOTOpOro
XapaKTepeH aHepreTuyecknim GoH, MHAYLUMpYyEeMbIA NporpaMMaMm apceHana namsTu,
MO3XXeYKOBbIMW MpOrpaMmMmaMmn, sHepreTu4YecKon Hanps>KEHHOCTbI NoAYEpernHOro SHEeProKOKoHa
N SHepreTMyeckMM BO34eNCTBUEM M3BHE. BaxKHeNnLWy posib B JaHHOM CUCTEME UrpatoT FOPMOHbI.
BHelwHe saMouMKN BbipaXatoTcsa B BUAE MCUXUYECKUX MepexuBaHnim n onpeaenéHHoro HacTpos.
KHura cdhepa Pasyma.

DHepreTnuyeckum aybnukar nonesom 0605104km (060104UE€UYHDbIN ABOMHUK, aCTPaJ/ibHbIN
ABOWHMK) — MNpyY BbICOKOM 3HEProHACbILWEHHOCTU NOAeBOK 060104YKN YeNoBEKa U OTCYTCTBUM
NaTosIOrMYeCcKnxX OTKJIOHEHUI B OpraHM3Me MOXET NpomcxoamTb GOpMmMpoBaHUe, OTPbIB U
nepeMelleHne No TeMNopasibHbIM OCSM B npoLusnioe uin byayliee sHepreTMYeckoro crycrka —
aybnunkaTta noneson 060n104KkK. MNpn TeMNopanbHOM NepeMeLleHnn aybnukat 060104KKN BHavane
nmeet popMy, 61M3KYIO K WIapy, a 3aTeM npeobpasyeTcs Ha BPEMEHHOW OCU B SHEPreTUYecKyto
CTPYKTYpY B popMe KOHuYeckon cnmpanu. C noMoLLbio TaKOW «MallMHbl BPEMEHU» YenoBeK
cnocobeH «nyTelwwecTBoBaTb» Kak BO BPEMEHM, TaK U B MPOCTPaHCTBe, NpeoaosieBas rmraHTckme
paccTtossHua. O60n04eYHbIM ABOMHUK MOXET 6biTb M acTpasibHbIM, €CNN ero Kosin4yecTBeHHas
cocTtaBnsowas cobpaHa ¢ actpanbHoro Tena. Knuura Cdepa Pasyma.

DHepreTuyeckme MocTbl (3HEProMoOCTbl) — HE3AMKHYTbIE KOJIbLIEBbIE SHEProLenu Mexay
ctabunusnpyowmmm ocaimMmn 60nbLlLMX NonyLwapuini (CM.), oTpaxatLlme sHepreTmyeckune cneapbl
CcTabunabHO NpoTeKaLWMX B KOpe MHPOPMALMOHHBIX MPOLLECCOB. DHEProMOCTbl YNOPSA0YNBAIOT
ABMXeHue bnyxaawmx MMnynbcoB, cTabunmsmpys atoT npouecc. OHM HopMUPYOTCA MO
3Heprocneny Kakoro-nmbo ycTtomumBo NOBTOPSAKOLErocs, CTabuabHOroO akTa Normyeckoro
MbiwneHns. Kuura Cohepa Pasyma.



DHepreTMyecKne «yJIMTKMU>» — 4acTo BCTpeyalowmecs B OKpYXatoLeM MUpe U 3Hepro-
CTPYKTYpe 4YyenoBeKka YCTOMUYMBbIE MONEBbIE CTPYKTYPbl B BUAE BbITAHYTbIX KOHWYECKUX CnVpanen.
KHura >XXuBbl

DHepreTuyeckue naTHa (3HepronsiTHa) — obnactu, rae nepecekaroTcs HECKObKO
MepuanaHoB. Yepes saHepronsTHa MepuaMaHHOro Nosns u3 LeHTpasbHOW HEPBHOW CUCTEMDI
NOCTYyNalT CUMHaNbl, KOPPEKTUPYOLWMeE paboTy CBSAI3aHHbIX C HUMU OpraHoB. Yepes 3Tu
06pa3oBaHMA OCYLWECTBSAETCSA CBSA3b COMATUYECKUX CTPYKTYpP OpraHu3ma C ero sHepro-
MHPOPMALMOHHbIMM cnctemMamm (nosneson 060104YKON, Yakpamm, 6MO3KpaAHOM), a Takxke
rOpPMOHaNbHOM CUCTEMOW. DHEepreTuyeckne naTHa MoryT UMeTb (POPMYy rOpPU30HTaNIbHbIX
OMNOSAChIBAKOWMX KoNew. B Taknx CTpykKTypax NIOTHOCTb SHEPreTUKU MepuamaHHOoro nons
MHOIMOKpaTHO BO3pacTaeT. DHepronsiTHa MMeT CTabunbHOe MeCTonosIoXeHUe, HO He NOCTOSIHHbI
no aHepreTnyeckom EMkKocTn. Nx sHeprusa cnocobHa npunobpetaTb pasnNnyHbIE «OTTEHKU», YTO
NO3BONSAET BAUATb KakK BHYTPEHHUM OpraHam Ha LeHTpasibHble YrpaBasiowme CUCTEMbI, Tak U
Hao6opoT. N0/10BHOM MO3r U rOpMOHasibHasi CUCTEMa NOCPEACTBOM SHEPronsaTeH MepnanaHHoro
nons BO3AENCTBYIOT Ha opraHbl, 060104KY, YaKkpoBble CTPYKTYpbl U 6noakpaH. KHura Cdepa
Pasyma.

OHepromH¢popMaLMOHHbIN ABOMHUK YenoBeka ("ABOMHUK Hag ronoBon”) —
MasioU3y4YeHHbIN SHEepreTUYecKnii cnel cCoMaTukKM Yyenoseka, No opMe HanoMUHAOLWMIN
nepeBépHyTOE BHM3 rOJIOBOM Yenoseveckoe Tesno. Ero «ronosa» cosBmelleHa C ro10BOM YesioBeka
TaK, YTo 7-4 4YaKpa «ABOMHMKA» coBnagaeT C 5-n yakpoun yenoseka. «[JBOMHUK>» SABMSETCS O4HUM
N3 KJIIOYEBbIX SHEPreTUYEeCKMX MOMEHTOB B Kabbanncrnuecknx aHaHmsax. O6bIYHO OH
NPUCYTCTBYET Haj YeslIOBEKOM, XOTS U He Bceraa. lNpu onpeaenéHHbIX YCI0BUSAX CO3HaHMe
yesioBeKa MOXET NepexoanTb B «ABOMHMKA», YTO NO3BONSET OCYLLUECTBSATb CBA3b C
«napanfnesibHbIMKU MMpamm». Yenosek nMmeeT Asa NoAo6HbIX ABOMHMKA, Haxoaswmecs Haa
rosoBou, noa yrnom B 45 rpagycos. Kaxabi N3 ABOMHMKOB 3aBs3aH Ha CBOE U3MepeHue.
YuuTbiBas HaAXoXXAeHue Tena n Ayl Yyenoseka B JaHHOM U3MepeHuun, ABa ABONHUKA 3aHUMatoT
KaXkabli cBoe naMepeHue. OauUH NpUHAANEXUT AeCTPYKTUBHOMY (M3MepeHne, B KOTOPOM
cywecTsyeT, Nnogo6HO HaleMy, YesioBe4yeCTBO U KypupyeTcs AeCTPYKTUBHbIMWU Cunamun [anbHero
Kocmoca), Apyron — KOHCTPYKTUBHOMY. KONMYECTBO U3MEepeHUN NPOCTPaHCTBA A5 NJIaHeThI
3emna — 12. KHura cdepa pasyma

A

AAPO MHKAPHALUMOHHOM SAYENKM — LeHTpasibHasa chepuyeckas CTpyKTypa HoochepHoM
WHKapHaLUMOHHOW siuerkn (CM.), aensowasncs eé sHepreTMYyeCckKmMM orno3HaBaTes/IbHbIM 3HAaKOM U
onpeaenstowas MHAMBNAYaNbHOCTb KOHKPETHOIO YenoBeKa B KOHKPETHOW XWU3HU. MNMocneaHas
NPOXWUTas XM3Hb HakNaAblBaeT onpeAenéHHble WTPUXM Ha HDOKYCUPYIOLLYHO CepPALEBUHHYIO
CTPYKTYpYy saapa. MI3HayanbHO OHO AAEeTCa «NATHUCTbIM» U «TEMHbIM», HE FOMOreHHbIM. Llenb
pa3BUTUSA SHEPrOCTPYKTYpPbl YesI0BEKA — paBHOMEpPHOE pacrnpeaesieHne SHeprum no BCEM
YPOBHSIM SiYENKN, KOTOpPbIE pacrnonaratoTcs B BUAE KOHLEHTPUUYECKMX KOMel, BOKpPYr sapa, a
Takxe rnybuHHbIM CTPYKTYypaM caMoro sapa. lflocne 3anonHeHns BCeM CTPYKTYpbl SHepruen,
611M3KON K 3TanoHy XoTs 6bl Ha 80 %, NponcxoauT eé KayeCTBEHHOE U3MEHEHME U nepexos Ha
6onee BbICOKNI ypoOBeHb Maeana, oTBeYaloWmMn BCEM KOCMUYECKNUM TpeboBaHUsaM. Takas
3BONOUMSA AYENKU N ABNSETCHA LeNblo MHKApHAUWMOHHbBIX UMKNO0B. Mpu 3TOM BO3MOXEH Nepexoa
AYenKn B paspss YunTtenem, 4To He UCKIKYAET B Aa/ibHENLWEM CcylecTBoBaHne B 6enkoBon
dopmMe. A4p0 MHKAPHAUMOHHOW SSYENKN HANOMUHAET OrfiaBseHne KHUMM, KOTOPYHO Mbl
3arnosiHaeM, rnaea 3a rnaBom, CBOMMU XU3HSAMMN.



XXU3HEHHbIN UMK NpoMCXoanT cnepyowmm obpasoM. KBMHTICCEHUMS NPOLWbIX ONbITOB B BUAE
SHepreTMYecKoro Cryctka BHeapsieTCcs B 3apoabill Yyenoseka. Nonosas cmcrema BoCnpom3BoauT
dun3nyeckyto n aHepreTmyeckyro 060104Ky, B CBOKO o4epeab ABMASOWYHCS KOHLEHTPAaTOPOM
OnbITa TeKyLlen XnU3HU Yyenoseka. lNMocne cmepTn buonornyeckoro tena nosnesas obonouka,
oymasicb NnocpeacTtsoM GuAbTPOB, NoNagaeT B MHKAPHAUMOHHYIO s4enky. EBaHrenmyeckune
y4YeHMS Ha3blBaAlOT 3TO MbITapCTBAMM B YNCTUNMLLE, OUYMLLEHNEM AYLLIN U NPOABMXKEHNEM
npaseaHnkos B Pai. (B Kakon TO cTeneHn 3TO NpaBuIbHO, NOCKONIbKY 060/10UKKN, HE

npoweawune GuUNbTpbl, 0CEAAT B HMXHUX CNosSX atMmocdepbl nnm nonagatTt B N3ocdepy). KHura
Cdepa Pazyma. KHura XXusbl.

OONONHUTENBbHAA TUTEPATYPA

1. AnekcaHap Mna3s, AHapen AnaHackesu4y. COEPA PA3YMA. ObLieHay4yHble acneKkTbl
6nosHepronHpopmMaTuKu.

2. Bnagnmup 3opeB. 3a oKpanHoW Mmpa, 6bITUS U CO3HAHUS.

3. Unba CtapoagymoB. KHura Xusbl.

4. AnbmaHax Coepa Pasyma. KHura 1



MPUTOXEHMUE. MPAKTUKA ACTPASIbHON CBEOPKU
TEXHUKA ACTPAJIbHOW CBEOPKWN OBOSIOYEYHOIO ABOVMHUKA

1986-2009 © AnekcaHap Nnas (aBtop kHurn "Cdepa Pasyma")

Llenb actpanbHon cb6opku - cdhopMnpoBaTb OCHOBHOM MHCTPYMEHT, UCMOSIb3yEMbIA BO
BPEMEHHbIX MU acTpasibHbIX NepeMeLLeHmnsX.

Ha nepBoM aTane He06X0AMMO HayuuUTbCs abCcTparMpoBaTbCs OT BHELIHMUX U BHYTPEHHUX
pasgpaxutenein. K BHEWHNUM pa3apaxnutensM MOXHO OTHECTU coumanbHblie N B6bITOBbIE HYXAbI, K
BHYTPEHHUM - Npobnembl, NpoKpyymnBaemble B ronose. 519 3Toro Heo6xoAnMMO yuuTCs co3epuaTb
3HaKOMYI MECTHOCTb, CKaXXeM, ynuuy ropoaa, B KOTOPOM Bbl XXUBETe, C NTUYbEro NnosieTa.

B npouecce TpeHUPOBKU CO3HAHNE YUYUTCS OPUEHTMPOBATLCA. [1pn 3TOM akuUeHT B MOAaIbHOCTAX
HeobXxo4MMO CTaBUTb Ha BU3yasibHOE BOCMpUSATME, HO B peLeccuBe noaaepXxuBatb U
KMHeCTeTn4yeckoe.

3aTteM HeobxoAMMO NepenTn K NpeacTaBieHUIo YinLbl, N0 KOTOPOW Bbl xoauTte, nnbo egete no
HanpaB/eHMIO K MeCTy NpoBeAEeHNs SKCrnepuMeHTa. BaxHo, 4uTobbl BMA yauLbl 0XBaTbiBaACs
cBepxy. Ecnun ans Bawero cosHaHus He NpeacTaBnseT TpyAa BCIOMHUTb KapTUHY YauLbl, TO Ha
BUA CBEPXY HAauYMHaeTCs Ae30puMeHTaumnsa. DTOT MOMEHT O4YeHb BaXKeH Ans npouecca ab cTparmpo
BaHUS.

Bam HeobxoamMo npocneanTb NyTb, MO KOTOPOMY Bbl A06MpPanncb, CKaxeM, 40 CO6CTBEHHOM
KBapTUpbl B TpEX MOAANbHOCTAX, TO €CTb BUAETb, CNblWaTb U YyYBCTBOBaTb. B CBA3M C TeM, 4TO
AaHHasa npoueaypa 13 pasa B pa3 NOBTOPSIETCS, aKTUBU3NPYETCHA He TONIbKO NaMsTb, HO U
pa3BMBAOTCHA CEHCOPHblEe KayecTBa.

Ha 3Tane npocMoTpa noaxoAa K NOMeELWeHMo, B KOTOPOM Bbl HAX0AUTECH, Balle CO3HaHUe, npu
BX0o4e B noMelleHue, byaeTt CTpeMUTbCS OPUEHTUPOBATLCSA HAa COH6CTBEHHOE Teno. 34ecb BBOAUTCS
HeCTaHAAPTHbIA 3/1eMEHT - BaC NOMNPOCAT NpUHATbL 06beM nomelleHmns. Ha nepBoM aTane
NOIYYaEeTCs He y KaXKAoro. Y MHOMmMx nioaen He pasBuTbl 3N1eMeHTbl abcTparnpoBaHms m
KMHecTeTnyeckoe BocnpusaTne. 3aecb npueMnemo asa nytu. Nepebin, NpMMeHeHne Bbille
M3/10)KEHHOW MeToAMKM B TedYeHne, MMHUMYM 21-ro pa3sa. BTopon ncnonb3yeTcsi B MOCKOBCKOM
TexHuKe pa3BuTtusa obpasHoli namaTu rocnoanHa MaTiornHa.

HeobxoanMmMo Hay4nTbCsl YyBCTBOBATb BCE WECTb NJIOCKOCTEN NOMeLLeHNs Yepes
NPUKOCHOBEHME M BOCMpousseaeHue owyueHnsa. 1 HaobopoT, BCMOMMHAA OLLYyLLEHMS,
npeacTaBNATb NJIOCKOCTb CTeHbl. HayunBwmncb oTtobpaxaTtbcebs B owyLweHnsx, 04AHOBPEMEHHO
BOCMNPOM3BECTM BCe LWECTb MNJOCKOCTEN NoMeLleHns. Bo3MOXeH Apyron BapuaHT, MOXHO
npeacTtaBuTb, YTo 06beM nomeweHns - 3To baccemH, HanONHEHHbIA BOAOWN.

B cBA3M C TeM, UTO NMNHOTMYECKAsa TEXHMKA OTK/IOYAET CO3HAHME, HEBO3MOXHO Ha BbiXo4e
NONY4YNTb MOSIHOLEHHOIO acTpasibHOro ABOMHMKA M pa3BMBaTb YenoBeka B TBOPYECKOM
HanpassieHnn. Co3HaHNe HeobXoAMMO 3arpy3uTb Ha TOT Xe 3(deKT, TO eCTb co3epLaHme U
aHaNn3 OLWYyLWeEHUN, KoTopble 6yayT NPONCXOANTb. DTO MOXOXe Ha TO, Kak pebeHoK uUrpaeT B
neco4yHuue. Korga Bbl ero 30BeTe, OH BacC He C/bIWWT, MOCKOJIbKY €r0 MUp HE MUP BHELLUHEro
BOCMPUATUSA, @ BHYTPEHHUN abCTpaKTHbIN. DTOMY MPOLECCY BaXXHO yAe/IMTb MAKCUMYU BHUMAHUS.
Kak Tonbko oby4aeMblil HayumnTcsa otobpa)aTb U BOCMPOU3BOANTL MO OLLYLWEHUSAM 06bEM
noMeLleHns, OH Ha4YHeT accouMnpoBaTb BOCNpUATUE SHEPreTUKKU No Bubpaumam. [anee cneayetr
KoMaHAa, nnu xe oby4vaemblii caM BOCMPOM3BOANT Nepexos oT obbemMa K MJIOCKOCTHOMY pexuMmy.
CHavana oH TpaHcdopMupyeT cBoe «5» B 06beMe noa NOTOSIKOM, 3aTeM npeacrasnseT cebs co
CTOPOHbI, OAHOBPEMEHHO NPeACTaB/ifAsl, YTO ero OKpPY>XaeT IHEepPreTUYeCKnii KOKOH. 34eCb BaXHO
He OKa3aTbCs B CBOeM Tene. Ecnu Takoe cnyymnocb, HaYMHaAeM cHadana (3HauyuT HeAOoCTaTO4YHO
Hayumnmcb abctparmposaTtbcsl). 1o AAHHON KOHTPONIbHOM TOYKE MOXHO BecTn oTbop obyyaeMmblix.
OaHuX oTNpaBnaTb Ha «3ngoc» (obpasHas NamaTb) ANS Pa3BUTUS MOAANBHOCTEN, C APYTUMM
npoaosxaTtb paboTy.



CKOHUEHTpMpOBaB BHMMaHMe Ha KOKOHEe, Bbl HE CMOXETe ero yBuAaeTb, TaK Kak B HEM Xe U
HaxoauTecb, HO YyBCTBOBaTb ero No-nHomy obasatenbHo byaeTe.

OnpawwuBas obyyaeMbixX, MOXHO YN10BUTb HEKOTOPbIE HoaHChl. K npuMepy, ecnu BeAOMbIl
OMNMCbIBAET CBOW 3HEpreTMYeCcKmnii KOKOH, 3HAa4YNT OH HEe CKOHLUEHTpUpoBasncsa B ManoMm obbveme 1 B
AanbHenweM byaet HekayeCTBEHHO OCYLLeCTBAATb NPOCTPaHCTBEHHbIE Nepexoabl, a OH 0b6sa3aH
ONMCbIBaTb OLWYLLEHNS, accoumnpys cebs ¢ KOKOHOM.

Kak Tonbko o6y4aeMblil OWYyTUT CBOE «H>», OH AOJIKEH NMPUNOXKUTb YCUINUS HA CKOSIbXEHME Mo
nepudepun noneson 060104KN (KOKOH) CHU3Y BBEPX, 06pa3HO HUKCUPYSA CO3HAHMEM MaKyLUKY
roflI0Bbl, NOC/Ee Yero npoBanuBaeTcs B cobcTBeHHoe Teno. Ero sHepreTnka, BbIBOpaYnBasCb
Hau3HaHKy, YCTPEMNAETCS BHU3 Ha YpOBEHb Anadparmbi.

MepeBepTbiw HeO6X0AUM, YTOObI NEPENTN C BHELWWHEro BOCNPUATUS SHEPreTUKM Ha
BHYTpeHHee. Npun 3TOM HeNb3s AaBaTb BOMO CO3HAHMIO, M60 OHO Hen3bexHO nepeBedeT Bac Ha
BOCMpPUATUE TeNa CHapyXMu.

B npouecce nageHus - 3TO HAaNOMUHAET ABUXXEHME NUdTa BHU3 - HYXKHO NpeacTaBuUTb, YTO
BOKpPYr Bac BpallaeTCcsi SHepreTmyeckmin Buxpb. ECNmM cpaBHUTb SHEPreTMKy C pa3Mepom
TEHHMCHOIO WapuKa, TO BUXPb BpallaeTCcs BOKPYr OCM NaaeHus. Yepes onpeaeneHHoe BpeMs
(OHO y KaXaoro csoe) npouecc nageHus 3akaH4ynBaeTcs.

[Nanee ctaBuTe cebe Takyl yCTaHOBKY. [peacTtaBbTe, UTO BAC OKPYXKAKT MUANMapAbl KNeToK
60NbLIMX pa3MepoB C aypor BOKPYr Ka)Xaon. TONbKO eanHMLblI MOryT Cpa3y, ONyCTMBLUMCbL BHU3,
peanbHO YBUAETb KMeTKU. ECnn Takoe Cyynnocb, 3HauuT, Bbl CNOCOH6HbI 06y4YaTbCs ANarHoCTuKe
opraHmama 6e3 npeaBapuTesibHOM NOArOTOBKMW.

Ha cneayrowem ware gaete cebe yctaHoBKY Ha cbop cBo60AHOM SHEPrun OT K1eTOK
Cco6CTBEHHOro opraHmamMa. MbICNEHHO HauYnHaeTe OCyLWeCcTBNATb Nepebpoc sHeprum oT
HMXXECTOSALWMX KNETOK BbILECTOAWMM. Bbl AO/MKHbBI HE CTONIbKO BUAETb 3TOT NpPOLECC Kak
CTOPOHHUW HabnaaTenb, CKOAbKO bbITb €ro HenocpeACTBEHHbIM YYAaCTHUKOM.

MNocTeneHHO HabupaeTe ckopocTb cbopkM. Hepes kakoe-To BpeMs, BXOAS BO BpalleHue,
BMMCbIBaeTeCb B BUXPb N yCTpeMnseTecb BBepX. KoHeyHas octaHoBKa - B ronose. [laete cebe
YCTaHOBKY BOWTM B rOfI0BY KaK B MYCTOW rpoT. DTO HeobxoaAMMO ANns Toro, 4tobbl Bbl He
OTBJ/IEKANNCb Ha co3epuaHme MopdOoaorMyeckoro CTpoeHmns cobCcTtBeHHOro Mo3ra. Baw
acTpanbHbI (060/104€YHbIN) ABOMHUK rOTOB K paboTe.

YT06blI BEPHYTLCS B HOPMY, HEO6XOANMO, NPUITOXKMB HEKOTOPOE YCUne, cnerka noanpbirHyTb
BBEPX W, BbIXOAA U3 BepxXHero Kosbua 61uosakpaHa (NecoyHble Yacbl Hag rosioBOM), pacTeybCcs no
noneson ob6onouke (KOKOHY), paBHOMEPHO pacnpeaensisi SHEpPruto no BCEM YyakpaM, nocne 4yero
BEPHYTb €e B KJ/IeTKM COBCTBEHHOro Tena. 2ToT 3Tan oba3aTeneH, B NPOTUBHOM ciyyae,
aKTUBU3NPOBaB TOHKME SHEPIrUM U He pacnpenenms nx, Bbl Nosy4vyaeTe Ha Bbixode 6eccoHHuLy,
TpeMep 1 HapyleHne KOoOpAUHaUMN ABUXKEHUS - 3TO B NyYlLeM Crlyvae, B XyALlleMm -
HEBO3MOXHOCTb YNpaB/iATb COBCTBEHHbIM TE/IOM U HapyLleHWneM cepaeyHoro puTtma.

AcCTpanbHblli ABOMHUK MPUMEHSETCS B CAeAYOWNX HanpaBieHusX:
B TEXHUKE ABUXEHUS BO BPEMEHMU;
B MPOCMOTpPe COHBCTBEHHbIX N YYXUX MHKAPHAUNOHHbIX XU3HENR;
B KapMMU4YeCKOM KOppeKLun;
B CrilaXkmBaHMM MCUXO3MOLMOHANbHbIX CTPECCOB;
BO BPEMEHHOM MPOCAEXNBAHUN COBbITUN N NtOAEN;
B ocobom crnocobe BuaeHUs;
B BbIXOJE Ha MNJjlaHeTapHbI, 3BE€34HbIN U ranakTUYeCKUin JOMEHbI U T.4.

MpeaynpexaeHue
Mpu HeyadauHbIX BbIXOAax NnosieBon 060/104KN B KOCMUYECKOE MPOCTPaHCTBO, @ 0COBEHHO npwu
«pukoweTax» oT MHHOPMaALMOHHO-3HEPreTnyeckon ob6onoukn 3emnn, «4épHole» npencTaBnsatoT



60NbLUYI0 ONACHOCTb, TaK Kak OHM paboTaloT B NPUBAMXKEHHbIX K HYJ0 SHEPreTUYeCcKmMX KaHanax
M Ha 3TUX YPOBHSIX YCMELWHO 3aK1aAbliBaloT CBOW MNPOrpaMMbl.

Baw nocpeaHuk nsbexan 3ToM yyacTu, NOTOMY YTO Bbl MHTYMTMBHO HE HapyLlanam camyto
nepByo 3anoBefb: ecnv NOCPeAHUK Havyasn ABUraTbCsl, TO HeNb3sl OCTaHABIMBATLCS Ha
Ha4yanbHbIX MOMEHTaxX ABMXEHUS, KaK Mo BPeMeHHbIM pakTopaM, Tak 1 B NPOCTPAHCTBE.
[BUXXEHWEe No ropusoHTann rnoj SHepPreTUYEeCcKoM KyrosioM 3eM/iv TOXe SABNSETCA MaKCUMabHO
ys13BUMbIM. HO ecnn y nocpegHuKa CyLecTByeT NPUKPbITUE B BUAE AOCTAaTOYHO NabubHOIo U
SHEpreTMYeckn HacbILEHHOro BeayLlero, To Takas CUCTeMa NoYTU Heysi3BMMaA.

Mbl XOTUM NpeaynpeauTb, YTO HayaslbHble CTaAMN MHAMBUAYAIbHOIO BbiXxoAa B KocMoc, To
eCTb Bbixoaa 6e3 Beayllero, ewe 6osee onacHbl, ecnu He AenaTb Nepej 3TUM YyCTaHOBKY Ha
KOHLUEHTpaLMio U rPYNNMPOBKY SHEPTUM.

Ewe 6onee onacHbIM ABNsAeTca aMopdHOE paccpefoTOYEHNE SHEPIMU BO BPEMS
3KCNePUMEHTOB. MNMoCpeaHNK AO/HKEH O4YePUYNBATDL YETKME FPpaHULbl AN «PaChblIEHHON»
SHEPreTMKM — B 3TOM C/lydae ero cuctembl 6yayT 3allUMLLEHbI OT BHELLHErO BO3AENCTBMUS.

TEXHUKA BPEMEHHbIX MEPEMELLEHWNN

1986-2009 © AnekcaHap Mnas (astop kHUrmn "Cdepa Paszyma")

1. TpeHUHr c 06beMOM NMpPOCTPaHCTBaA.

DKCNEePUMEHT BEAYT C OTKPbITbIMW UM 3aKPbITbIMK FNa3aMn ( eCnin Bbl MOXETE HE OTBJIEKATLCS
Ha 3pUTesNbHble KapTUHbI, KOTOPbIE BAC OKPYXalT U YMEeTe COCpeAoTauMBaTbCs Ha raBHOM, TO
BO3MOXHO BeAeHMEe 3KCNEePMMEHTa C OTKPbITbIMW FNnasamu).

3aKpbiB rfasa, BCNOMHUTE 3pUTENbHO OKPYXalLlyto 06CTaHOBKY B NMOMELEHUN, FAE Bbl
HaxoauTecb. HaunHaliTe NpeacTaBnaTb C KPYNHbIX NPeAMETOB U NOC/eA0BaTENIbHO NepexoanTe
Ha 6onee Menkue. YBNekKanTecb 3TUM NPOLIECCOM TakK, YTobbl 3a4eMCTBOBASINCL ABE MOAAIbHOCTMU
OAHOBPEMEHHO - 06pasHas U KMHecTeTuyeckas. B KOHEUYHOWN cTaamMu Bbl NMpeacTaBnseTe
MONeKyNbl Bo3ayxa B ob6beMe. Mpoaonkas yaepXmBaTb CO34aBLUIEECS OUYLEHNE, Bbl HAUMHAETE
NnooYepeaHo NpeacTaBsATb MPUKOCHOBEHME K CTEHAM, MOTOJIKY M nosny. NpUKoOCHOBEHWE
nobuBaeTech NO BCel NIockocTu. MNMocne 3Toro 0AHOBPEMEHHO NPUKACAeTECh KO BCEM LUECTU
nnockocTtaMm. C 3Toro MOMeHTa Bbl HAUMHAeTe BOCNPMHUMATbL NEPUMETP NoMeleHns. Ecnu He
YOQETCS AOCTUYb XKETAEMOIro, TO NMPUMEHSAETE TEXHUKY < 06pasHoM namMaTn>. CHadana
npuKacaeTecb noAaylevykaMum nasablUeB K CTEHE C OTKPbITbIMU [1la3aMu U, 3aKPbIB UX,
3anoMunHaeTe olylleHne. 3aTeM, 3aKpbIB rfasa, BCNOMUHAETE OWYLEHNE U CO3HAHUE
NpeacTaBUT KapTUHY CTEHbl. M Tak Mo BCEM LLUECTU MOCKOCTSAM. B KOHEYHOM UTOre Bbl
npeacraBnsieTe OLWYyLWEeHNs BCeX LWECTU MNNIOCKOCTEN OAHOBPEMEHHO M MONbITAWTECh Y/IOBUTb
KMHEeCTeTUYEeCcKoe Bo3HMKLIee obliee ouylieHne. 3arnoMHUTE ero U NOTPEeHUPYMTECh B pasHbIX
nomelleHmsX. B HaweM cnyyae Heob6xoanMMo A06UTLCS OAHOBPEMEHHOIO BOCMPUSATUS
CO3HaTesNbHO olyLleHns o6bemMa MoNeKys Bo3AyXa WU NoACO3HATEIbHO NepuMeTpa NoMeLLeHUs.
[Jo6uBLINCL pe3ynbTaTa, NPOBEANTE SKCMEPUMEHTbI B PasHbIX NOMELLEHUSIX.

3aTeM, npeactaBbTe cebe, UTO Bbl YMEHbLUAETECh B 06bEME U KOHLIEHTPUPYETECH, HAaNnpuMep, B
yrny. Ynosute nsMmeHmBlLeecs owylleHne. Ecnn Bbl goBeputech cebe, To NoACO3HAHME HapUCyeT
06pasHyo KapTUHY 3Toro yrna. Ham BaxkHo A06uTbCsl, YTO6bI Bbl MOIIM PE3KO YMEHbLIATHLCS U
TaK Xe pe3Ko yBe/NUYMBaTbCS B 06beMe. DTO U Ha3biBaeTcsl 3 HEKTOM CXSI0MbIBAHUSA U
pacx/ionblBaHuUS.

2. PaboTa c aHepreTnkon.
HayumBLWMCb BOCMPUHMMATb 06bEM NPOCTPAHCTBA, HAYNHAWTE TY XEe TPEHUPOBKY, HO B
NPUCYTCTBMW OAHOI0 YenoBeKa. Y/I0OBUTE, YEM OTNIMYAETCS BOCMPUATUE IHEPTETUKN



NpOCTpaHCTBA. 3aTeM NpomM3BeaAnTe CX/10MNbIBaHME Ha NoJsie BOKPYr Yyenoseka. He 3agyMbiBanTeCh,
KaKyto (popMy OHO MMeEeT. YNOBUTE BO3HUKLIEE OLLYLLEHNE U TOSIbKO MNOTOM, YTO BaM pucyet
NnoAcO3HaHue. lpyrmumum cnosaMm, CTaHbTe ero nosieM (MpUCYTCTBYHOLWEro Yenoseka).
MonbITaTeCb NOYYBCTBOBATb, YEM OT/IMHAETCA KMHECTETUYECKOE OLLYyLEeHne BOCNPUATUS
BEPXHEWN 4YacCTu, CpeaHen U HUXXHeEN. B 3aBMCMMOCTM, Kakasa 4aCTb BOCnpuHUMaeTcsa 6onee
3(pHeKTUBHO (C YCNOBUEM, YTO Bbl HACTPOEHbI HENTPAJIbHO), Bbl MOMMETE, KaKne sHeprum
OOMUHUPYIOT Yy 3TOro yenoseka (cM. kHura <Cdepa pasyma> rnaBa 4akpbl).

3. 3anyck 060/104€4HOr0 ABOMHNKA BO BPEMEHMW.

PaHee Mbl C BaMM NO3HAaKOMUAUCL CO crnocobomM cbopkm ob6onoyeyHoro ABonMHUKa. Haxoasacos B
rosloBe C owyLleHNeM «s CryCToK», Bbl Noo4YepefHO HaumHaeTe obpa3Ho NpeacTaBnaTb ABe
KapTUHbI MPOLLIOro U nepcnekTmBHoro 6yayuwero. CloXeTbl KapTUH AO0MXKHbI 6bITb MakCUManbHO
KOpOTKMMU. Hanpumep, Bbl OTKPbIBAeTe ABEPb, BXOAS B NOMeLWEHMe, rae 3aHMMaeTechb m
cneayrouwas oTKpbiBaeTe ABEPb C APYroM CTOPOHbI, BbIXOAS U3 NoMelweHus. HaunHaeTe
nooyepeaHo BOCMNPUHUMATL ABE KAapTUHbI, YBEINUYMBAS 4acToTy nepebpockn. Ha kakom-To aTane
Bbl MepecTaeTe ycrnesaTb B MeHAOWEMCA MHPOPMALMOHHOM BOCNPUATUM KapTuH. C 3Toro
MOMeHTa Bbl ybupaeTe KapTUHbI, HO NMPOAOIXKAETE YBENMYMBATbL YAaCTOTy packadku. Ecnu
KapTUHbI 6bIM C ASIMHHBIM COAEPXXAaHMEM, TO Bbl HAYUMHaeTe UMKINTbCS Ha HUX, He A06UBLLUNCH
4acToTbl packaykn. Packauka aomkHa 6biTb Takon, YTObbI Y Bac npekpaTmnachb owyueHme
MeTaHMs. DTO HaNnOMMHAET 3BYK KaMepTOHa B MaKCMMasibHOM MNUKe.

Mpouecc He aomkeH anntbcs 6onee 30 cekyHA. 3aTeM Bbl AAaéTe YCTAHOBKY MPUBA3KN BO
BpeMeHun, Hanpumep, Ha 10 neT Hazag WM B BO3pacT OA4HOro roanka u 1.4. Nanee
OCYLLEeCTB/ISIETE NPbIKOK BO BPEMEHU NPOTUB YACOBOM CTpPesIKNn U oAHOBpeMeHHO Bnepes. IMeHHOo
Tak naet 3abpocka B npowsoe. Baw ABOMHMK HAYMHAET nepeMelleHne no TeMNopasibHOMY MO
rnepBoro BpeMeHHoro (JIMYHOCTHOro) akTopa, @ TOYHee Mo ero BHeLWHen rpaHuue (CM. KHUra
<Cdepa paszyma> rnasa 4vakpbl (TpeTbs Hakpa) v rnasa NpoaoarnBaTbi MO3r (M3MEHEHHble
COCTOSAHUA)). Ha HebonbLMX pacCTOAHUAX ABUXEHWE BO BPEMEHM NOYTU He owyuaetca. Cam
3(peKT ABMXEHUSA Bbl YNOBUTE, KOrAa paccTossHne 6yaeT AOCTUraTb HECKOJIbKUX ThiCAY neT. Baw
ABOMHUK AOCTUraeT TOYKM NPUBSA3KM BO BPEMEHU U NepexoanT C TEMNOPAsibHOrO Noss Ha oceBoe
BpeMs. PasHuua Mexay HUMKU B TOM, YTO NepBOe COAEPXUT MHMOPMaLMIO NPOXUTbIX CObbITUI
BaLUEN XM3HWU, @ BTOPOE - IMOUMOHANbHbIM MOH. MNpuyem, NnocnegHUn Bbl HE CMOXeTe
BOCMPUHMMATb B CTaTuUKe. Kak TO/IbKO Bbl HAYHETE ABMXEHWE MO OCEBOMY BPEMEHMU, CPa3y Xe
BO3HMKHYT 3MOLUMOHAsbHbIE OLyLEeHMe npowealwnx cobbiTnin. HaMm xxe Heo6xoanMMO nNepenTn Ha
TemnopanbHoe none. BoT 34ecb 1 npuMeHsieTcs apdeKT pacxnonbiBaHUS UM Bbl HAYNHAETE
OXBaTbIlBaTb TO NPOCTPAHCTBO, KyAa nonasan u BXoamTe B Pe30HAHC. DTO 3HAYUT, YTO Bbl
HauMHaeTe NoAcCTpamMBaTb CBOE ouwlylleHne nog To, Kyaa nonanu. Ecnm Bl paboTaeTte co3HaHMeEM,
TO BaM He yaacTcs yBUAETb peasibHOW KapTUHbI, @ NNWb BOCMOMUHAHUA. [1pnyem, OHM Bac He
CnacyT, KOrga okKa)keTeCb B BO3pacTe 0AHOr0 Mecsiua unu ABecTu feT Hasaa. 1o aTon npuynHe
o4YeBMAHAA TeXHMKA He 6blla 3aMedyeHa MHOrMMK NpakTukamm. C MOMEHTa, KOrAa Bbl
3admKCcMpoBanun KapTuHy, AAaeTe YCTaHOBKY ABMXEHUS BO BPEMEHWU Brepes HOpMasibHOM
CKOpoCTbto. ECn BaM Hafoeno cMOTpeTb, TO AaeTe KOMaHAy CTOoMn U ocyuectensieTe adpdekT
cxJjionblBaHMsA. Balwl ABOMHWK nepexoauT C TeMNOpanbHOro Noas Ha oCceBoe BpeMs. 3aTeM,
BCNOMMHAA BMOpauUno MakCMManbHOW packaykyu BpeMeHu, faeTe YCTaHOBKY B HacTosLee B
rosI0BY W OCyLECTBASIeETE NPbPKOK. Ha AaHHbIX BPEMEHHbIX PAaCcCTOSHUAX He 0b65a3aTeNnbHOo
BpalleHne. Ho ecnu Bbl BO3BpallaeTech C AasibHEro NpoLsoro B HacTosiwee, TO BpalwleHue npu
ABWXEHUN AO0KHO 6bITb N0 YyacoBon cTpenke. OTcYeT Bbl BCerga Beaere oT TOUKM HAXOXAEHMUS.
Ecnu Bnepea, To BpaweHue nNo YyacoBown cTpenke. Ecnu Hasag, TO NPOTUB YaCoOBOW CTPEnKMU.
OkaszaBLINCb B ronioBe, AaeTte KoOMaHAy NoAnpbirHyTb (ABOMHMKOM) BBEpPX U yepe3 6MoakpaH
pacrnpeaennTbCsa No noseson 060104Ke, a 3aTEM BEPHYTb HEPIMIO B KaXAYHO KNEeTKy Tena.
OTKpblBaeTe rnasa u BbixoguTe.



Ecnv npousowen CpbiB C BpEMEHU, TO HEMb35 NAaHMKOBATb, MHa4Ye Bbl HE CMOXETE BbINTU B
cocTtosiHMe HopMbl. CobpaB ABOMHMKA (CXKaBLIKWCL), BCMOMMHaeTe BM6paumio BpEMEHU U
OCyLLecTBsieTe NPbPKOK Ha TOYKY NPUBA3KN BO BpeMeHU (KOTOpYH Bbl 3a4anu B npoLlecce
packayku), a 3ateM (Tak xxe BCnoMmHasa Bubpaumio BpeMeHM) NpbiKOK B HACcTOSLLEE B rOI0BY.
MpaBuno NpocToe, KaknuM Bbl cebs B3NM nepes dKCNepuMeHTOM, TakKUM U BEPHUTE NOCNE Hero.
[ns Hayana BpeMeHHbIX NepeMeLLEHNN, HAaYUMUTECh MyAsTb MO COBCTBEHHOM XU3HM.

TPEHWHI' PASBUTUA

Llenb TPEHMHIOB: pa3BUTUE IKCTPACEHCOPHbIX BO3MOXHOCTEN YenoBeka, nccnegoBaHme
COB6CTBEHHbIX MHKapHaLUWi, KapMbl, NpeAHa3HauYeHns AyLWwn U akTuBM3aumsa MHTynummn. ObyyeHue
o4Hoe. MpoaoNKMTENBHOCTb KypcCa; AECATb ABYX4YaCOBbIX 3aHATUIA BEYEPOM B TeYeHnmn2
Heaenb(20 yacos).

ba3oBble TPEHUHIN:

* ACTpasibHble NnepeMeLleHns BO BPEMEHN

* N3yyeHne co6CTBEHHbIX MHKAPHALMOHHbIX XXU3HEN

* [NoneBoe BUAEHME

* KapMunyeckas Koppekums

* XXU3HeHHOe npegHa3HayvyeHne/ nporpamMMa Ayl Ha AAHHYIO XU3Hb

http://www.X-intellect.orqg/courses/
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