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MpuHUUnbl ynpasneHusa - ®usmka npoueccos
3emna - YenoseK - IKOHOMMUKA - Counym
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Ot cocrasurens :

C60pHMK cocTaBneH Ha ocHoBe martepuanos HUU «lleHtp Ynpexaawwux Crpaterunii»
pacnonoKeHHbIX Ha calTe http://www.salvatorem.ru.

C60pHMK CMNPaBOYHOrO XapaKTepa M OTpa)KaeT TepMUHbI, NMOHATUA U onpeaeneHus,
BblAeNeHHbIX COCTAaBUTE/IEM U3 HAay4HbIX TPYAO0B yyeHbix A.M.XaTtbi6oBa , 5.B.MakoBa,

B.M BupganuHa n ap. HayyHo — uccnepoBaTenbCKOro MHCTUTYTa «LeHTp Ynpexaatowmx
CTparterMi», pacnoNoXeHHbIX Ha BbilleyKa3aHHOM cauTe.

Llenb aTon paboTbl NO3HAKOMUTb HAYMHAKOLWMX U3YYEHNE HOBbIX 3HAHUM C UCTUHHbBIM Hay4YHbIM
B3rNA40M Ha NPMBbIYHbIE BCEM NpeaMeTbl, COObITUA U ABNEHUSA.

C60pHMK cocTaBneH B andaBUTHOM MOPAAKE C MaKCMMa/ZlbHbIM COXPaHeHMeM aBTOPCKOro
CTWU/IA U3/IOXKEHUA U OTPAXKaeT CybbeKTMBHOE MHEHME COCTaBUTENSA.

Hekomopsble u3 HuxceyKa3aHHbIX onucaHuli ¢huzudeckux npoyeccos noHamudl u onpedesneHuli
OCMAHOB/1EeHbl, HEKOMOopble HaX00aMmcs 8 NPouecce 0CMAHOB8KU Uau nepeycmpolicmeaa, u 0aHb!
0414 NpasusbHO20 NMOHUMAHUA cymu ripoyeccos lMepexodHozo nepuoda 2012 — 2024 z.e.

Mo mepe NocTynaeHUA HOBbIX MATEPMAIOB NIAHUPYETCA MOMNOJHEHNE N KOPPEKTUPOBKA.
CoctaBun - HO.B. OuepeTtaHHbIi . Tyance KpacHogapckuii Kpan 2016 .

AndasuUTHbIN YKa3aTenb
A crp.4

ABapuiiHble Cuctembl YnpasneHusa — ABTomaTtbl CucteMbl YnpasneHus - ABTOMaTbl YnpaBaeHus -
A3otr - Anmas - Anbbepo - Anb6omHble 3anucu — ATmocdepa - ATom - ATOMHasA 3/1eKTPOCTaHUMA - ATOMHasA 3HepreTuKa - ATomHas
CTPYKTYypa -

B cmp.9
Ba3oBble 31IeMeHTbl CTPYKTYp - ba3oBble YacToTbl - BakTepus — Buonornyeckme ocHoOBbI ANA Co3zaHuA Cuctembl - BUOLEHTPbI — BUOAATUMKM
KOHTPONA — BUOCTPYKTYpa Yenoseka - BUOCTPYKTYpbI Ha 3emne - Buonormyeckan okTaea - baaroaaTHbili OroHb

B cmp.13
Bakyym - BeceHHee paBHoaeHcTBUe — BeTep - Bepa - Buxpb — Boga - Bogopoga - BoccozaaHHbii Yenosek -Bpems - Bpems peakuum -
I cmp.18

FannounHauua - FapmoHua mexay Hapcucremoin, Cuctemoit u MNopcuctemoit - FeHepaTop rPaBUTO — MArHUTO - INEKTPUYECKUI -
Feorpadmueckas 30Ha Ha3HAYEHHOrO U COMPOBOKAAEMOro XXM3HEHHOro NPocTpaHcTBa — MAapo3HepreTuKa - MnaBHaA 3agava Cuctembl
YnpaBneHus (MHTepBeHTCKOI) - FpaBUTaums - FpaBUTALMOHHDBII NOTEHLUAN OKTaBbl

A cp.21

AOsuxkenne - OHK - JogekasgpanbHo - UKocasgpanbHaa CTpyKTypa - [lparoueHHOCTM M AparoueHHble meTaanbl - [lyx - [lyXOBHbIi
pUTyanbHbIii Npa3gHuK «KpeleHue»

E cmp.23

ExXeHefieNIbHbli1 KOHTPONb KomnnekcoB YnpasneHus

W cmp.27

¥eneso - Kusble cywecrsa — usHb nogein

3 cmp.25

3emnA nnaHeta — 3eMJ1e'rpaceHue - 3MMHee conHLecToAHUE - 30/10TOe ceyeHne

U crp. 27

NHepumnoHHasa cuctema - UHepumoHHaa macca - MHpopmauma - UHdopmaumoHHble 610kM (0c06eHHOCTU GYHKLMIA- EMKOCTb - CKOPOCTb
BBOAA-BbIBOAA - CNOCO6 XpPaHEHMA - BO3MOMHOCTb aHanu3a - BBOA MHGOPMALMM U NYCK UCMONHEHWUA - paspyluieHue uMHdopmauum -
paspyweHue uHpopmaumnoHHoro 6s0ka) UHPopmaumoHHaa oOKTaBa - WMHPOPMaUMOHHOE none HEeMTPUHHOrO NpPOCTPaHCTBa -
(MHdopMaLMOHHOE None NPOTOHHOrO NPOCTPAHCTBA ) - UHPOPMaLMOHHbIE TPAHCNALMOHHDIE KOHLEHTPaTopbl - UHPOPMaLMOHHbIE OCHOBbI
AnA cozpaHuna Cuctembl - MHdopmaumoHHoe conpoBoXaeHue - UHGopMaLMoHHOe NPOCTPaHCTBO - UHPOPMaALMOHHAA 3HEProTpaHCcAALUA
NHOopmauMOHHaAA 3aluTa OT BHELWHero Bo3aeictsua - MHPopmaumoHHas 3awmta oT 6MOCTPYKTYp - UcnosHUTenbcKoe cocTosHue
CBA3aHHOE C BOCCO3AaHMEM MCTMHHOW CucteMbl YnpaeneHua - Mcnonb3oBaHWe MHPOPMALMOHHBIX MNOTOKOB 3eman - WUcTUHHaA
KOHCTpyKLMA BCeli NOCN0WHOM CTPYKTYpbl ATMOCdEpPbI 40 UHTEPBEHLUMUM - UcXoaHOe coCToAHUE BUOCTPYKTYP -

K cmp.37

Kapma - Knetka xuBas - Knetka mosra - Knacrep ( 38é3aHbiii — Fanaktuyeckuii - LIMBUAN3ALMOHHDINA - MaaHeTapHblii - O6LiecTBeHHOro
passutua - FfocyaapcTBeHHoro ynpasneHus ) — Kocmoc - Kogosaa oktasa - KOHTponb coctosiHua atmocdepbl - KomnaeKcbl ynpasaeHua Ha
3emne ( YexoB - MockBa - Kaitnac - CTOyHXaHAK - ABcTpanua - Apapar - Kasbek - Inbbpyc - Tuber - KaamdpopHua - Anbnbl - AHADI -
AHTapKTMAA baiikan - bepmyapl - Ypan - Benukue o3épa - Beamkue nupamuabl - Macxu - Mepy - puonus - KaBkas - Capaeso - FpeHnaHAUA -
WUpnangua) Konnaiigepbl xusHu - Kocmuueckue Kopabau 86amsu ConHua - Koauposka uHpopmauun - KoguposaHue uHdpopmaumm
Komnnekcamun n O6bektamm - KOHCTpyKuumn pewétok Atmocdepbl 3emam - KoHTponb cpegbl - Kog 3emnun - Komnaekc 6MOCTPYKTYpbI -
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KoHTponb 6uoctpyktyp - KogoHbl AHK - KOHTPOAb N0 COXPaHEHUIO HEUCKAXKEHHOWU CYyTU MHPOPMALMOHHOrO CMbIC/IOBOFO COAep’KaHusA -
Kpyru Ha nonsax - KysabToBble COOPYXKeHUsA -

n cTp. 53

Nukeugaumnm sHepronHGopmaLMOHHOM TpaHcauun - JlyHa

M cTp. 54

MarHuTHbIi uMmnynbe - Macca - Macca HeMHepuMOHHas - MaTtepua - Matematuka - Matpuua mosra (HasHaueHue)- - MasaTHuK ®yko -
MeTeopuTHbIi nosac «MepTBas» Boga - MuHepan - MecropoxaeHus - Mosr atmocepbl - Mo3sr Cuctembl YnpaeneHus - Mo3r yenoseka —
Mo3r TlonoBHoii Yenoseka - Mopdonorua u cummetrpua Cuctembl YnpasneHua 3emau - Mopckasa Boga - MpamopHoe mope -
My3biKanbHbIi pag, - My3blKanbHaA UM KOMaHAHaA OKTaBa -

H crmp. 61

HaceneHue 3emnun no reHotunam - Hacekomble - HayKka - HemHepuuoHHas macca - HelitpuHHoe none - HematepuanbHble 6UOCTPYKTYpbI -
Hed1b - HUXKHMIT npeaen cywecTtBoBaHUA CTPYKTYP Ha 3emne - HNO (o6bekTbl - Komnbiotep H/IO - Tpy6ku Bbixoaa HNO - AiukeHune HO -
Munotbl HNO - MaukoBaHue H/O - CobntoaeHune 6ananca yactor H/10 - O6bekTbl HNO mopcKoro 6asuposaHus - Ceasb H/10) - Hoocdepa —
Hoctpapamyc -

O crp.67

O6beKkTbl TMNa 400 - O6beKTbl TUNa 440 - O6HOBAeHUe maTpuL, - OAHA U3 OCHOBHbIX GYHKUMA ConHLa - OKeaHCKMe TeueHUA - OKTaBa
(maHTUCcca oKTaBbl) - OKTaBa U COOTBETCTBYIOLLAA el YacToTa 3Hepruii - OKTaBbl GUOCTPYKTYpP - ONOpHaA NOBEPXHOCTb MHHOPMALMOHHOIO
nons - OpraHnsm Yyesnoseka - OCHOBHOW NOTOK MHPOPMALLUOHHOTO Npuema - OCHOBHbIE HanpaBNEeHNA MacWITabHbIX U3MEHEHWIT Ha NnaHeTe
3emna - OcobeHHOCTU deHOMeHa napasuTusma 423 reHotuna mosra - OcobeHHOCTU peHOomeHa napasuTuama 441 reHoTMna mosra -
OcobeHHOCTN HpeHoMeHa napasuTusma 442 reHoTMNa Mo3ra -

N cp. 75

NamsaTb BoAbl - NMaHamcKuii nepelleeK - Mapagurma cyTi }KusHu Yenoseka - NapameTtpbl He6ecHoit mexaHuku - MapameTtpbl 3emnu ao
HanapaeHus - Macxa — NatepHanusm - «MaytuHa» - MepexogHblit nepuog 2012+2024 - NepemeleHune pbibHbIX Macc - Mepexopa Ha
caepyioLLyto CTyneHb pa3eutus - Mepexos Ha HOBYIO METOA0/10TUIO LIEeHHOCTEN «YenoBeK LLleHHOCTUY - NepeHoc 6MONOrUYeCcKUX CTPYKTYP -
NepedasumpoBKa ceeta — NMupamuabi - Mupammnpa rocyaapcrseHHoro YnpasneHus «LecturpanHaa» - pH - Mna3ma - MnasmeHHoe opyxue -
MnatuHa 1 nHble GnaropoaHbie MeTannbl - MnaHeTbl € pasAUYHbIMU HageneHuamM - Monatue “MYCK” - MosepxHOCTHbIE Boab! - Mone -
MonHoe oxusnexue - MpusHaHue obwecrsa U3 noaeii «4enoseyectBom» - Nporpammuoe 6biTue 3emnu - Mporpammsl U MPorHosb -
MporpammHbIii reHepaTop Cuctembl ynpasneHus 3emau - MporpammHoO - MO3roBoi AoHOpP - lMporpamma MHTEPBEHTCKOM LiUBUAU3ALUM -
MporpammHoe pacnpeaenexue - MpocTpaHcTBa...- Mpouecc Bocco3aaHma YenoseKa - MNpouecc pa3BUTUA NAaHETbl 3eMAa (40 MHTepBeHLUK)
Mpouecc ynpasneHus Bcem 6biTem sHepruii - MpoToHHOE NPOCTPaHCTBO - MpocTpaHcTBo EBKANAA

P cmp.87
Papgyra - Pa3ym - PaspylieHue KOHCTPYKUUU paHee OpraHM30BaHHOrO 6biTuA Ha 6a3e napasuTMama u Hacunms - Pak -- PeaKkuusa 6UOCTPYKTYp
PeunHKapHauus - Peructpauus Mosra - Pewétku atmocdepbl - PoxkaeHune pebeHka - PoxkaeHue Mosra -

Ccrp. o1

CBoiicTBa maTpuupbl Mosra - CBasb 3emna — ConHue - CeBepHoe (nonapHoe) cusaHue - Cepebpo - Cepa ywHas - Cepgue - Cuaepuyeckuin
mecay - Cupepudeckuii rog - Cuna Kopuonuca - CUCTEMHbIE KOMNIEKC Pas/MYHbIX cneuuduuecknx KOHCTPYKuMi - Cuctema ortcyerta
BpemeHM - Cuctembl CUHXpPOHU3aLMK M TOUHOro BpemeHu - Cuctembl cBA3M - Cuctema YnpasneHus 3emnm - Cuctema KusHeobecneueHms -
Cuctembl  KoopguHaumm - Cuctembl JHeproobecneueHus - Cuctembl Tekywero YnpaeneHus - Cuctembl  TpaHCAALUM
5HEpProMH$OPMaLMOHHOTO YNPaBAAEMOro CONPOBOXKAEHUA pasBUTMEM nitoael - Cuctembl YnpasneHua 3emnei - Cuctema YnpasneHus
noroaoi - Cuctema YnpaBieHUs KOHTponsa 6MOCTPYKTyp - Cuctema YnpasneHua o6bekramu (H/10) - Cuctema YnpaBneHUa naaHeTamu -
Cuctema YnpasneHua mo3rom - Cuctema YnpaBneHua BpemeHem - CucTema 3HepreTMYecKOW NoAKauykuM Konnailgepa 3emam -
CuHopuyeckuii mecal, (MetoH) - CmeHa ocu (Montocos) - CmeHa CuctemHoii Bnactu - CoBeplueHCTBOBaHUe U pa3Butne BceneHckoro Pasyma
ConHeyHasa Cuctema - ConHue - CnyTHUKKM nnaHeT - Cnepmartosons - CneumnanusvpoBaHHble TEPMUHANAbI LLlepKBU KocTenbl - Cnupanum -
CnocobHocTb TpaHcaauMuM nHdopmauum - Cpeaa AsuxkeHua - CtaumoHapHble Cuctembl KoHTponsa - CTpyKTypa cuctembl pogHbix MnaHer -
CTPYKTYpHbIN Mo3r u Mosr Atmocdepbl - CTpyKTypa MHdopmaLMoHHoro 610kKa - Chepa Xab6na -

T cTp. 106

Ta6bnuua Makcuma -Tabamua MeHgeneeBa - TaKT BpeMeHM - TaKTOBbIM MHTEPBan - TaKTOBbI MHTEPBAN NOAA4YM MarHUTHOrO MMNy/bca -
TapakaH ( Mosr ) - Temnepatypa - TensoaHepreTuka - TeXHONOrMA aTOMHOM 3HepreTMku - Tunbl MHGOpMauum - Tunbl NHGOPMALMOHHDBIX
noneii - Tunbl npeobpasosaHua aHeprum - Tputnit 3H (TpuTuii mopckoii Boabl) - TpyBKM CBA3KM € NaaHeTamu M cnyTHUKamu Cucrembl -
TpaHcnaTop mo3sra - Topoua, - TaroteHne

Y crp. 114

Yrnepoga XuBoi KNeTKU U KNeTkn Gpnopbl - YM - YPOBHU yNpaBAeHUA KOMNIEKCHbIM NpoL,eccom 6bITUA BCEro cyLyero -

M YCTPOEHMA eMy COOTBETCTBYIOLMUX MHGPOPMALMOHHBIX KOHCTPYKuui - YcnosHas «lMepBas LimBuausaumsa» - YcnosHas «Bropas
Lusunusauyma» - YcnosHaa «Tpetba LiuBunusauma» - YnpasneHue (npuHuunbl) - YnpasneHue. MaTpuuHblii TMRN nogein - YnpasneHue
Mosrom nopeii - Yponorus

® crp. 119

dusnka - dopma 3HaHMit - POPMUPOBAHME XMMMUUECKUX 3N1eMeHTOB - POpMMpOBaHME MPOCTPAHCTBA ANA XKU3HM YesNoBeKa U Bcex
6MOCTPYKTYp - DYHKUUM 6a30BbIX YACTOT KaXKAOW naaHeTbl - PyHKUMM 6Guonornyecknux cTpyktyp (KoHTponbHble - CtabunvsaumoHHbie -
MpeemcTBeHHOCTb - CBA3b - TpaHCMYTUMPYEeMOCTb) - DYHKLMM KOHTPONA - DYHKLMA TeppuTopumn Poccumn

X crp. 122

Xvmusa - XpaHeHue matpuu,

L crp. 123

Liset Bogbl - Liukn MetoHa - Liudpposas nHnpopmauus
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Y crp. 124

YacroTHana oktaBa — Yenosek - Yucno nu - YyxkepoaHaa Cucrema YnpasneHus

LW cTp. 125

LLlapoBasa monHua - LLIHYypbl KOHTPOAA

D crp. 127

9TaNOH TaKTa BPeMEHM - JHepreTMYeCKUin MOAENbHbIM KOMNIeKC 3emnu - JHepreTMYecKUX CTPYKTypHble 6a3oBble npeobpas3oBaHusA
OKpy’KatoLweit cpeapl - «IHepromHGopMaLMOHHAA ANANEKTUKA Pa3BUTUA FEeHOTUNOB MO3ra» - JTanbl Pa3BUTUA reHoTunoB mosra (Mepuop,
Ao 1605 roga ao HoBot Ipbl - NMepuopg, ¢ 1605 roaa Ao HOBOM 3pbl + -882 roa A0 HOBOW 3pbi - Nepuogp, ¢ - 882 r. 0 HOBOI 3pbl + 0 r. HOBOM
apbl - Nepuog c 0 roga go 1433 r. - NMepmog, ¢ 1433 r. ao 1841 r. - Nepuog, c 1841 r. go 1990 r. - Mepuog c 1990 r. ao 2009 r. ) - Tanbl
LMBUIU3ALMOHHOTO Pa3BUTUA Nt0AEN U UX 06LLECTB - ITanbl YPOBHA COBEPLUEHCTBA 3emMu - ITHUYECKanA rpynna — ITHoc - IddeKT BaHrn

NMpumeHAaemble COKpaleHna

OAT  OtpaboTaHHOE aaepHOe TONMBO

TB2J1 TennoBblaenaroLwme sneMeHTbl

KPY KoHTponbHO —PeBM3nOHHOE ynpassieHue

OTXM  PyHKUMOHANbHbIE TEPPUTOPUNANIBHO - XO3AUCTBYHOLLME MOAY N
Cy3 Cuctema YnpasneHusa 3emam

NMHM UHPopMaLMOHHOE None HEMTPUHHOIO NPOCTPAHCTBA
NNMNMN  UHPopmaLMOHHOE Noae NPOTOHHOIO NPOCTPAHCTBA

LUYC  UeHTtp Ynpexagatowmx CtpaTermi

KPY KoHTponbHO PeBU3NOHHOE YnpasneHue

LU LB LleHTp PnHaHcoBOM U LleHHOCTHOM Brudypraumm

cy Cnctema YnpasneHus

ACY  ABapuinHas Cuctema YnpaBaeHus

CPO Cucrtema GopmMPOBAHMA KOPYHKMUA»

KTC KybuuecKo - TeTpasapanbHasa CTPYKTypa

MU MarHuTHbIN UMNYNbC

ONC  [opekasapanbHo-MKocasapanbHasa cTpykTypa (DI)

KTC Kybunuecko-TeTpasapanbHas CTPYKTypa

OUTK  popeKasapanbHO-UKOCa3ApanbHO-TETPA3APAbHBIN KOHTYP
t- cTpyKTypa — 12 6/10K0B TeTpasApoB

k- cTpyKTypa — 1 610K OKTasapaibHO-MKOCA3ApaibHasA CTPYKTYpa
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ABapwuiiHble Cuctembl YnpasaeHus — ABTomatbl Cuctembl YnpaBaeHusa - ABTomatbl YnpaBaeHus -
A3oT - Anmas - Anbbego - Anb6omHble 3anucu — ATmocdepa - ATom - ATOMHas 3N1eKTpocTaHuuMA - ATOMHas
3HepreTuKa - ATOMHaa CTPYKTypa -

ABapumnHblie Cucrtembl YnpaBneHus

HasHaueHue: obecneyeHne paboTbl NO Mporpamme B C/ly4ae aBAPUMHOM CUTyaUUM Ha
noboir n3 CY. [Ona obecneyeHua HenpeaHamMepeHHOro BK/OYEHUsA aBapuiiHbix CY
NnocTpoeHa cucTtema nupamug (BHEWHUN KOHTYP) U CUCTEMA LWMH (BHYTPEHHUIN KOHTYP).
BHELIHWI KOHTYP M3BECTEH M 3TO AOCTATOYHO A5 KOPPEKTUPOBKM paboTbl CY, HO AnA 3TOro
Heobxoanmo paspelueHune JlyHbl 1 npucBoeHme 3on10Tol KopoHbl. ABapuiiHbix CY Bcero 32.

ABTOoMaTbl Cuctembl YnpaBneHus

“AsTonunot” Cuctembl YNpaB/ieHUMs — C MOMEHTa BBOAA 3MMHEro BPEMEHM [0
nepeKkloYeHnn Ha NeTHee BpemMa BbINoAHAET GyHKLMKM TnaBHoM CY.

Mepexod Ha 3MMHee M JIeTHEE Bpemsa M 06paTHO CBA3aH TOJIbKO C CUHXPOHM3aLUMEN
paboTbl aBTOMaTOB. ba3oBblit Komnnekc — LLsenuapua (1 yac pasHuubl ¢ FpUHBUYEM).

ABTOMaThbI YnpaBrneHus

€03/aBa/NnCb ANA MUCNOHEHUA MporpaMmbl, KOTOpasa AOJ/XKHa ObiTb 3aBeplieHa K
2020 rogay.

- ABTOMmaTbl YNpaBneHUA MOryT KOHTPO/AMPOBATb TO/bKO MOTeHuuan 3apaga. Ho
€CTb eLé rpaBUTALMOHHbIN NOTEHLMAN U MATHUTHBIN MMMYJIbC.

- ABTOMAaTbl YNpaB/ieHUs KaxKabli AeHb Aat0T HarpysKy +2% K okTase 128 ¢ yuétom
Toro, 4to 1.88% byaet nspacxonosaHo, a 0.12% ncnonb3ytoT Komnnekcbl 418 CBOUX
HYXA,

- ABTOMAaTbl YnpaBneHua He MOryT ObiTb NMEPecTpoeHbl M Nporpamma Mx pPaboTbl HE MOMKET ObiTb U3MEHEeHa.
Komnnekcobl, KOTOpble NPOM3BOAAT MaTeprannsaLmio, UMeoT HOPMaTMBbI, U MEPEKOC NAapaMeTPOB HEAOMYCTUM.

A30T

AsnsetcA [N1aBHOM CTPYKTYpOM KMBOM K/AETKM (ecau cneposaTb HasBaHUAM
Tabamubl MeHaeneesa), nam 4-a CTPyKTypa npeob6pasoBaHua BOA0pOAaA.

EAMHCTBEHHBIM MUHEPAIOM, MUMEIOLLIMM KOI0CCa/IbHOM MIOTHOCTM OTPULLATENbHbIN
3NEKTPUYECKMIA MOTEHLMAN, ABAAETCA a/IMa3, HO TO/IbKO NpY pa3ge/nike ero no
OMNTUYECKUM OCAM.

ANMa3 MMeeT NpsSMOe OTHOLUEHME K LUMHAM, TaK KaK COAEepKUT Becb Habop 4YacToT,
HaXxo4ALWMXCA Ha WMHAX. MOXHO MCNONb30BaTb B KayecTBe CyBCTUTYTa, HO TOAbKO
QHTApPKTUYECKMIN — KaK 3TanoH. MNpaBuabHan pasgesnka anmasa (He nog 6punnnaxT)
NO3BO/ISIET COXPAHUTb BCE €r0 CBOMCTBA HE3AaBMCMMO OT MECTa ero HaxoXAeHus.
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Anbbeno

- 3TO CBOWCTBO WM3MEHATb 3SNEKTPUYECKUIM NOTEeHUMan nof AeNCTBUEM
MarHWUTHOTO MMMYJ/IbCa U FPaBUTALMOHHOM BOJHbI (E® )

Anbbeno ecTb BeMYMHA NOCTOAHHAA. Ecan ee nameHuTb aaxke Ha 0.00001 %,
TO 3TO NpuBEAEeT AOCTaTOYHO BbICTPO K MU3MEHEHWMIO He TOJIbKO TpaeKTopuu
OBUXKEHUA 3eman.

3emMAA NOCTOAHHO pearnpyeT Ha M3MeHeHWe cBoero anbbeso, CHUXKas ero — aTo
N 3eMNETPACEHUA, U U3BEPIKEHUA BYJIKAHOB, U LLYHAMU.

Tak Kak E° He MoeT 6bITb MU3MEHEHO, 3HAUMUT, U3MEHWIOCh BPeMA peaKLiii.
YcTtaHoBum, 4To Npu E > 0 peakums NpoxoamuT ¢ yBeMYEHHbIM BpemeHeMm ( t; ),
a npu E < 0 — c ymeHbleHHbIM BpemeHeM ( t, ). Cymmy Bcel aHepreTMku npu t,
0603Ha4Yum E4, a npu t, 0603Haumm E,. EcTecTBEHHO NpPeanonoKnTb, 4To Npu E4
> E, Mmbl umeem paszorpes nnaHetbl, a Npu E; < E, — oxnaxkgeHwue.

PasHocTb (E°) — anbbeso peakuuit Ha 3emne.

Anbbego 3emnu

E = 0, TO ecTb Cymma BCEX 3HEPreTMYecKMx MNPOLECCOB, NPOUCXOSALMX Ha 3emne, paBHa Cymme BCeEX
3HEepreTMYeCcKMUX 3aTpaT, BbI3bIBAOLMX 3TW NPOLLECChI.

3To MHTerpanbHas cymma anbbeno BCeX aTOMOB M/aHETbl , BKAloYaA aTMochepy. M 3Ta Cymma LO/KHA 6biTb
paBHOI HyAlo. Ha 3emnie eXecyTouyHO NPOXOAAT ThICAYM MENKUX U CPeaHUX 3eMNETPACEHWUN, ANUTebHOe BpemMs
MOryT “paboTaTb” BY/IKaHbl, HO BCE 3TO NPOUCXOAMUT HE B O4HO BPEMA U HE paBHOMEPHO, NO3ToMy anbbeno 3emau
MMeeT BUA, NUJbl (JaKe 3@ CYTKK), HO UCKYCCTBEHHOE M3MeHeHUWe anbbeno BreyeT 3a coboli ysenmyeHme “3ybobes”
MWUAbl U — KaK CNeAcTBME — KaYeCTBEHHOE U3MEHEHWE BPEMEHM.

Anbbesio MOXKET U3SMEHUTLCA TONIbKO NOA AeNCTBMEM BHELIHUX NapameTpos. Mpoueaypa nsmeHeHuns ¢opmbl — 310
M3MeHeHWe NapaMeTpoB 1 anbbeso, Npu 3TOM KOHevHan Gopma MmeeT anbbeno, paBHOE Hy/to.

Ho Ha McKyccTBEHHOE M3MeHeHue anbbeno He Cyw,ecTByeT NPUMPOSHbIX PErYAATOPOB, NO3TOMY CYLLECTBYET APYroi
MexXaHM3M U3MeHeHUA anbbeno — 3T0 U3MeHeHWe CBOMCTB CaMoro aToma, U He NPOCTO aToma, @ UMEHHO aToMa,
MMeloLero BblcOKoe anbbeno. Camoe BbiCOKOE anbbeno MMEKT aTOMbI, U3 KOTOPbIX C/IOXEH Mo3r. Ho nsmeHssn
anbbeno aTOMOB MO3ra, Mbl U3MEHSAIEM UHCTPYMEHTAIbHYIO 6a3y An1a 06paboTKM OLLYLLEHWI, UCKaXKaA peasibHYto
AEeNCTBUTENBHOCTb. JpyrMmmn CI0BaMU, KU3HEAEATENBHOCTb BCEX BUOCTPYKTYP MOBbLILLAET aNbbeao OKpy»KatoLLero
mupa.

3a Bpems CyL,ecTBOBaHMA XU3HWM Ha 3emne anbbeno 3eMnun yBeMUYMIOCL M BOLIIO B MPOTMBOpeYMe c anbbesno
CoNHeYHol cucTembl.

Camoe cepbesHoe MameHeHWe anbbefo — 3TO M3MEHEHME Pyc/a PeK U CyLLecTBOBaHME BCEX BMAOB MCTOYHMKOB
noay4YyeHunn Tenna.

Anbbego Bcex nnaHeT B CONHEYHOI cucteme paBHO Hyo (anbbeao nnaHeTbl 61M3KO K 0)

AnbOOMHbIe 3anucu

Yro KacaeTca ocobeHHocTel 3ameLLEHHOro UMWUTUPOBAHHOTO
3HEProMHGOPMaLMOHHOTO COMPOBOXAEHUSA, OCYLLECTB/IAEMOIO CO CTOPOHbI
HoBoOl CucTembl YnpasneHus 3emau ana npegcrasutenet 42 n 44 reHoTUnos
MO3ra W ApYrol 4acTu HaceneHuns He NoA/exKalWmnx UHTerpaumumn, To A4oCTaTo4yHO
OTMETUTb, YTO UM Y)Ke «BMEHEHbl B MO3r» TaK HasblBaemble «AnbOOMHbIE
3anucu». TakoBoe BMeHeHWe, Kak $opma YC/0BHOMO 3aMelLeHUA NpPOoLUAOro
3HEpProuHGOPMaLMOHHOTO  COMPOBOXAEHUA, NPUAAET UMM  [OCTATOYHYIO
onpenenéHHocTb B  AEUCTBMAX W MNOBEAEHWW TNpU  BOB/IEYEHUM WX B
WCMNOJIHUTENBCKME MPOLLECCbl  OFPAaHMYEHHOrO XapakTepa. JHEPreTMYecKkoe COMPOBOXAEHWE CTUMYAALUK
MCMO/IHEHMA TAaKOBbIX 3aMncei ocyLecTBAAETCA Yepes sHepreTudeckne pelwétkn Atmocoepbl (Mosr ATmocdepslt).
3TO B OCHOBHOM Y}Ke obecrneyuT A8 HUX 3aMelléHHOe OCO3HaHMEe WX yyacTua B OOLW,EeCTBEHHOM COMUTUM, MO
KpaWHel Mmepe, B OrpaHUYEHHbIX U AOCTAaTOYHbIX PaMKax ero Heob6Xxo4MMOCTH.

OTcyTcTBYOWME MHPOPMAUMOHHBIE TPAHCAALMM NO3HABATE/NbHOFO M WHOrO XapakTepa A8 HUX MOJHOCTbIO
3aMeLLaloTCs Yepe3 KOHTAKTHO-KWUTEWCKUI ypoBeHb 06pasHoro ob6LleHns B OpraHM3oBaHHOM 6biTWe, a
3HepronHbopMaLMOHHO Yepes PyHKLUMM mo3ra Cnuctemoit 6onee He OCyLLECTBAAOTCA.
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ATtmocdepa
KaK cpefa CyllecTBoBaHMA 4YesoBe4vecTBa, bblia cdopmmpoBaHa BMecTe ¢
3emnén.
ATmocdepa 3eminm — 3TO MHOTOC/IOMHbIM MUPOT, KaXAbld CNOM KOTOPOro
MMeeT CODOCTBEHHYHO PEeLUeTKYy M CNeKTP YacToT. HUXKHUI cnoit atmocdepsl
copeput bonee 100.000 yacToT. HayKa KOMOMHALMIO 4acTOT CBEa K ra3oBom
& cpege.
Bca cTpyKTypa cBfi3aHa eaAnHoOM pelwéTkon (27 Kybukos, 54 y3na).
Di-cTpyKTypa
— 8 pofeKasgpanbHo - MKocasgpanbHbix (DI) 6/10Ka, KaxKabli 610K MMeeT BnoXKeHHble DI 610kKa (Bcero B ogHom DI
610Ke 44 BnoxkeHus). CTpyKTypa NocTpoeHa C UCNONb30BaHMEM CBOMCTB 30/10TOr0 ceveHun. CocTosHue CTPYKTYpbI
— BbICOKOOPraHM30BaHHaA nsasma. Ha 3emne HeT NnpnbopoB, KOTopble MOT/IM Obl €€ 0OHAPYKUTD.
3TO — reHepaTop aTOMHOM CTPYKTYpbl. PaboTa reHepaTopa 3agaétca Cuctemoit YnpasneHua 3eman.
t- ctpykTypa — 12 6/10KOB TETPAsAPOB. ITO CBA3b BCEX FEHEPATOPOB B OAHO Lenoe. ITa CBA3b MMEET npAmoe
OTHOLLEHWE KO BCEM U3MEHEHUAM B aTOMHOM CTPYKTYpe.
k- ctpykTypa — 1 610K OKTasgpanbHO-MKOCASAPANbHAA CTPYKTYPaA, MmeeT 16 oaAnHAKOBbIX 610KOB (BNOMKEHWN).
MocTpoeHa Ha NPOCTbIX YMcnax. Ha K- cTpyKType noctpoeHa Tabauua MeHgeneesa (Pnéposa), HO TaM HUYErO He
NeTaeT, ecTb TO/IbKO KonebaTenbHbIN npouecc.
PacnpepeneHue atmocdepbl (k-cTpyKTYypbI):
cnoii Nel Atmocdepbl Mosr CY
B atom cnoe ATmocdepbl pasmelleHbl pewéTka cBasnm Mosra Cuctembl Ynpasnenus u cam Mosr Cuctemsl
YnpasneHna. OH ecTb T[N1aBHbIA 31€MEHT K/JAaCTEepPHON CUCTEMbl YNpaB/JeHUA BCEMW WCMOJIHUTENbCKUMU
OeNCTBUAMM NtoAelN, B TOM YMCAE U BOMJIOLLEHUA CTPATENMYECKMX NPOrPaMm MHTepBEHTCKOM Cuctembl: «PassuTma
reHoTMNoB mo3ra» u «Pa3suTHe sHeprobuoreHesnca KneTkn naotm».Ha h = - 2200 HaxoaaTca MHGOPMALMOHHbIE
WwKHbI (8640000), oo h =- 4400 pacnonaratoTca Bce CTPYKTYpbl YnpasneHusa. ObmeH uHbopmaumeli Be4ETcA B 3TOM
cnoe. Hagepx nHpopmauma noctynaet no Tpybkam ceasun. Kak npasBuio, Hag Hel CTOUT LLePKOBb (KOCTEN, MeyeTb).
LlepKOBHble COOPYXKEHUA, KOTOPbIE CTOAT “He Ha mecTe”, ABNAITCA NMOW.
Cnout Ne2 f'mapodoHHbIN cnow
Kak crneumdmyHan no ceoei GyHKLUMM YacTb SHEpreTu4eckom pelwétkm ATmocdepbl, KOHCTPYKTUBHO YI0XKEH TaKUM
obpa3om, 4To OH obecneuymBaeT UCKAKOUYEHUE BCAKOro CAy4yaiiHOro nepemellMBaHMUA PasHbIX TUNOB BOAbl U
yAep)XuBaeT B YCTOMYMBOM COCTOAHMM MMEHHO TOT TUN BOAbl, KOTOpPbIK NO YHKLMUOHANbHO-
TEPPUTOPUANIBHOMY HAAENEHUIO AO/IKEH 6biTb B KOHKPETHOM reorpadpuyeckom paiioHe. ITUM U 06bACHAETCA
CTPOrO BbIPA*KEHHAA Pa3/IMYEHHOCTb, KaK NO COIEHOCTM, TaK M NO APYrMM NPU3HAKAM U COCTOSHUAM MOPCKUX U
OKEeaHCKUX BOA, Ha/IMumMe TaKMX 3aKPbITbIX MOPEN C CONeHOoM BOAOW, Kak Kacnuiickoe unu Apasbckoe mops, CTporo
OTAENEHHbIN MpPecHOBOAHbIM PUHCKMIA 3a/iMB OT OCHOBHOM 4acTu Bantuiickoro mops M MHOroe Apyroe.
YnpasneHne no GpopmMmMpoBaHMIO MOPCKUX M OKEAHCKUX TEYEHWUN, — TOXKe ocylLecTBaseTca vyepes MmapodoHHbIN
cnoi ATmocdepbl. MoMMMO 3TOro, Yepes yKasaHHbIN cioi ATmocdepbl OCYLLEeCTBAAKTCA NpoLecchl nepesayu
ynpasnsawowein nHGopmauun no AOCTaTOYHOMY YPOBHIO HACbIWEHUA TPUTUMEM B MOPCKOM WM MpecHoin Boje,
obecrneyeHne TpuTMEM (KaK OCHOBHOW 3HEPreTMYecKom noAMNUTKE) C afpecHOl «A0CTaBKOW» ero Aans
Ynpasnsaowmx  KomnnekcoB u O6bektoB  (Fonbdpctpum s YK Bepmyabl),  dopmumposaHue
3HEepProMHGOPMaLMOHHOIO COCTOSIHMA NPECHOM U MOPCKOW BoAbl Ha roa. bonee Toro, MmapodoHHbI cnoit Ne2 He
3aHMMaeT NAcCUBHYIO MO3MLMIO B BOMpoOCe BOAO0OPA30BaHMA, OCYLLECTBAAEMOro B APYrMX BEPXHWUX CHOAX
ATtmocdepbl. Croit 2 yHUKaneH. B nepsyto ovepeab Tem, 4TO BCce NpUBOpPbI, U30O6PETEHHbIE ANA TMAPOAKYCTUKM,
pabotatoT fo h = -2200 m. IT0T c/ioit — akkymynsTop 3eman, B HEM Bce 100% 3anacoB TPWUTUA, KOTOPbIN
Heobxoaum ana obbekTos (H/10) n ana KusHeobecneveHUs Bcex BUOCTPYKTYP.
cnoii Ne3 Atmocdepbl, B KOTOpom pacnoso:keHa Cucrema KoHtpons
Cnoii Ne 3 Atmocdepbl BeCbMa C/10XKeH No KoHCTpyKumu. OH no BepTuKanu pasbuT Ha noac/ion no 6 meTpos, nNpwm
STOM KaXKAbl U3 HUX MMEET CTPOro UAEHTUPULMPOBAHHbIE YACTOTHbIE XapaKTEPUCTUKM, UCKAOYasA Kakoe-n1nbo
Ha/ZloXKeHWe WAM B3auMMHble nomexu. Hamu OyaeT paccmMoTpeHa TO/bKO Ta 4acTb OYHKLMIA  KOHTPOAS,
pa3meLleHHOro B 3TOM C/10e, KOTOpas HenocpeacTBEHHO CBOMM Ha/MYeCcTBOBaHMEM BAMAAA Ha dopmupoBaHME
06LecTBEHHOIO CO3HAHUA Nt0AEN, CTPOro pas/IMYyeHHbIX Mexay coboto no GyHKLMOHANbHO-TEPPUTOPMATIbHOMY
HaZleNeHnto, B 3aBUCMMOCTM OT UX PACKBaApPTMPOBaHMA MO paioHam nnaHeTbl. K TakoBbiM GyHKUMAM cneayeT
OTHecTU: popMMpPOBaAHME, KOHTPO/b U YyAEpKaHUE «peuenTHOM» GOopMbl BCEX XMMMUYECKUX 3/IEMEHTOB B WX
MOHHOM COCTOAHWW; MOAKAYKa 3HEPrui, KOHTPONb U PEeryiupoBaHUE COCTOAHUA CTabUAbHOCTM MO MAOTHOCTU
NoTeHUWaNoB 3apAgoB, T.e. yaeprKaHue 3aJaHHOro nepmMoaa nosiypacnaja 3/1eMeHTOB; yaepKaHue KOHCTPYKLUK
BCEX IHEPreTUYECKUX PELUETOK 3/1EMEHTOB NO OCAM CUMMETPUU U TPAHCAALWMKU, eCTeCTBEHHOWN TemnepaTtype M

AaBneHunun.
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[eno B TOM, YTO CaMO KM3HEHHOe bbiTe Bcel buocpenbl U NOLEN B TOM 4YMUCAEe, BO3SMONKHO TOJIbKO MpK
06s3aTeslbHO cHOPMUPOBAHHBIX A/1A 3TOFO YC/0BUAX KU3HECOMPOBOMXKAEHMA. YacTb M3 TaKOBbIX YCNOBUIA
OpraHn3oBbIBaETCA € MomolLlbto ciod N3 1 ¢ yyacTuem pasmelLéHHolM B HEM Cuctembl KoHTpons.

B nogcnonx atoro cnoa Ne3 ocyLecTBAAETCA CAOKHENLLMIA NPOLLECC NOCTPOEHUA MOAENEN XUMUYECKUX TIEMEHTOB
Ha MOHHOM YPOBHe, T.e. BON/I0OLLaeTcss MogMPUKaLMA BCEX XMMNYECKMX 3/IEMEHTOB B COOTBETCTBUM C [Tporpammoit
6bITUA 3HEPTUit NaaHeTbl 3emnsa (B UX MHEPLMOHHOM U HEUHEPLIMOHHOM COCTOSAHUSAX). Croi 3 MPUHATO cuMTaTb
“mo3rom atmocdepbl”, B 3TOM C/10e ecTb BCce Heobxoanmble ANA CyLWwecTBOBaHMA BUOCTPYKTYP YacTOTbl, BK/IOYaA
4acTOTbl CYLLECTBOBAHMA HOBbIX [POrpammHbIX YacToT.

cnoii Ne4 Atmocdepbl

[aHHbIM Ccnoit ABNseTcA cynep KAacTEPHOM CUCTEMOM JIOKa/lbHO-LENeBoro ynpasneHua no ¢GopmupoBaHuio
334aHHbIX MporpammHbix Ycnosuii obutaHusa. OH obbeauHun B cebe psag, HEKOTOPbIX COBOpHbIX GYHKUMI, a
WMEHHO: NpUem U yaep:KaHue UHPopMauum B CTabUNIbHOM He paspyLlaemMOM COCTOSHWUWU HA ONpeaenéHHbIN
nepvos; LeNeBoe OPWMEHTUPOBAHWE MO JasibHenwen naAeHTUPUUMPOBAHHOW €€ TpaHCchauMW ans ngen;
yTuam3auma oTpaboTaHHOW MHbOpMauMK; nocTpoeHne WHOOPMALMOHHOM KOHCTPYKLUMU U3 INEMEHTHbIX
KOMMOHEHTOB B 60/1ee CNOXKHY0 U MHOroe apyroe. ba3oBoW OKTaBOM 3HEPruu A/1A NOCTPOEHUs PELUETOK 3TOro
cnon agnsetca 63 oktaBa. OHa M ecTb 6a30BasA OKTaBa yNpaBAeHUs MO3roM Ntogel A1A BCe: rpynnbl MIHAMBUAOB C
4XX reHoTrnom mo3ra.0AHOBPEMEHHO C 3TUM, UMEHHO B Npeaenax 4acToT 3TOM XKe OKTaBbl SHEPruii nponcxoauna
HEKOTOpasA 3Ha4YMUTeNIbHaA YacTb TaK Ha3blBaeMoro BHewHero CUCTEMHOrO yNpasBaeHUsa Co CTOPOHbI YNPaBAAtoLwmx
KomnnekcoB M 06BEKTOB, BAMAIOWEr0 Ha aKTUMBHOCTb OO/bLIE 4YacTU HepeayKTUBHbIX (He ocnabnstolimx,
NOCTOSAHHO HEOBXOANMbIX ANA CYLLECTBOBAHUA) GYHKLMIA MO3ra NtoAeN.

Cnoii 4 — BTOPUYHbBIA, HO B HEM HET 4acToT k — CTPYKTYp 15 OKTaBbl, OTCYTCTBME 3TMUX YACTOT BbI3bIBAET acTMy (npwu
nogbéme Ha ropy — “HexBaTka Kucnopoga”). OgHaKo, eciiv BUOCTPYKTypa HaxoAWTCA BO BHELIHeM paauyce
aerictena Komnnekca YnpasneHus, 3sTUX HeyAo6CTB HET, TaM 4acToT 15 OKTaBbl B U3ObITKE, MOXKHO AaKe Ne4nTb
actMy. Bce o61aka Huxe 1200 METPOB He OMnycKatoTCs.

Cnoii 5 Atmocdepbi— CTPYKTYPa NOAKAYKM

370 YacToTbl k-cTpyKTYp M3 gManasoHa okTaB 21 — 48. 3To — cambliit “ymHbI” cnoit, Komnaekcbl YnpasneHusa yepes
Hero nNPou3BOAAT NOAKAYKy Mo3ra atmocdepsbl. To ecTb ecim Mo3r atmochepbl UMeeT meHee 33% u He cnocobeH
conpoBoXKaaTb Mporpammy, To B cnoe 5 Bceraa umeem noteHuman soiwe 100%.

Cnoii 6 Atmocdepbi— pacnpegeneHue.

Kpome ncnonHeHnsa GyHKUMA cnos 5 B STOM c0e NpoM3BOAUTCA A03MPOBaHHOE pacnpeaeneHne paanaumoHHbIX
YyacToT.

Cnoii 7 Matepuanusauuu

— CaMblit MHTEePECHbI. M3 Hero obbl4HO, KaK NPaBWAO, CbIMATCA KAOMbI, NATYLUKM U UHble obutaTenn 3eman. Ho go
OCbINaHUA OHW BblI B CTPYKTYPE He MaTepuaibHOM MacChbl, TO €CTb FyMaHOUAAMM.

Ecnv B 3T0 BpemaA Hag, 3aaHHOM TeppuUTOpmeEin HET 'yMaHOUA0B, MOXET NOABUTLCA KUCAOTHbIN A0 Ab, TO ecTb pH
yBenuumeaetcAa Ao 1. B 3Tom e cnoe npomucxoauT npu HeobxogumocTu maTtepuanusauma obbektos (H/10) ans
MCMNOJIHEHMA aBTOHOMHbIX [porpamm.

ATOM

(ans 3emnn) umeet cnepytowme ocobeHHOCTH:

- 7 rpaBUTaALMOHHbIX MOBEPXHOCTEN;

- 1 NnpoTOHHasA NOBEPXHOCTb;

- 2 3NEKTPOHHbIX NOBEPXHOCTH;

- 1 HEMTPOHHaA NOBEPXHOCTb;

— 1 HEWTPUHHAA NOBEPXHOCTb.

Bsanmopeicteme nosepxHocTei, 06pasoBaHME MAarHUTHbIX, 3/EKTPUYECKUX U
rpaBMTaLMOHHBIX MMMNYAbCOB ONUcaHo B paboTe. 4-1 NOBEPXHOCTb onpeaenaeT TUn
aToma (aTom — aHTMATOM) MO YAy CKOJ/Ib}KEHUA MYYKOBOI rPaBUTALMOHHOMN BO/HbLI. B
aTome (aHTMaToMe) Huyero He “netaet”.

ATOoM — 3TO KonebaTtenbHbIM KOHTYp. Fpynna aTomoB obpasyeT CTPyKTypy, Hanpumep, Bogopoa — TeTpasap (4
atoma). pynna Bogopoaa umeeT Habop A0 9 aToMOoB, Kaxaplh Habop xapakTepusyeTtca 8 Buaamu ceasen, T.e. 48
BMZ0B BOAOPO/Ja TO/MbKO B HEWTPOHHOM MpocTpaHcTBe. Ka)kpasa cTpykTypa obpamnieHa CTPYKTYpOi Apyroro
npocTpaHCcTBa, 06pasya Aaxe He C/I0eHbI NMPOor, a B3BECb. 3Ta B3BECb COCTOUT M3 CTPYKTYP aTOMOB, aHTMAaTOMOB
(MOryT COOTHOCUTBCA B Pa3HbIX NPOCTPAHCTBAX N0 OKTaBe CBA3W), HEMTPOHHOW U HEUTPUHHbIX PELLETOK.

ATOM MMeeT 04HO YyAecHOe CBOMCTBO — 3HepreTMyecKkas KOHCTaHTa aTomMa paBHa Hy/0, HO B TO e Bpems aToMm

ABNAETCA r[PaBUTO — MAarHUTO - 3/IEKTPUYECKUM reHepaTopom.
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ATom umeeT 230 BHYTPEHHUX CBA3EN + 2 BHelHMe. [JoKa3aHOo, YTO MaKCMMa/ibHO BO3MOKHas CTPYKTYpa MOHHOIo
Kpuctanna nmeet 232 rpaHu (4To COOTBETCTBYET 06pasytoen aumoe).

UcxopHoe 3HauyeHMe 12 obpasyeT 22 — 3Ha4YHbIN andaBuT, HO coveTaHne 22 Mo 2 AaeT TO Ke CaMoe Yyncio — 232,
yTo NoaTBepKAaeT GaKT ynpaBaeHUA NPOTOHHbIM aTOMOM C MOMOLLbIO CTAaHAAPTHOIO My3bIKa/IbHOrO pAaa.

ATOMHasa anekTpocTaHUuus

— 3T0 6a3MCHO rapaHTMPOBAHHbLIA MNEPBUYHLIA 3SHEpreTMyeckunii bopmmuposaTesb
BHOBb 0OpasylolMXCA YYKepOoAHbIX M OyAyWwUX MWUKPOOPraHU3MOB-KUIEPOB,
CNOCOBHbIX YOUTb HesaluMLLeHHbIe XKMBble OpraHuW3Mbl HaweW nnaHeTbl. U B 3TOM
CyWecTBEHHbIM ~ 0bpa3om  BWMHOBHA HblHEWHAA  aTOMHaA  3HepreTuka,
OTMEXXEeBaBLLAACA OT BCEX YMKACHbIX NMOCNeACTBUIA CBOEro B/UAIOLLErO pa3pylueHus,
HOCALLLEro COKPbITbIA HeU3BeAaHHbIN XapaKTep.

Becb y)Kac eé paspylumTenbHbIX NOCAeACTBUI 3aTannica Ha bonee rybUHHOM
YPOBHE, T.€. Ha YPOBHE 3/1IEKTPOHA M BbiABIEHHOM (40Ka3aHHOM) daKTe O ero
OeMMOCTU, U BCEro INLWb ABYX MaTepuii, T.e. MaTePUN MarHUTHON U MaTepum
3/1eKTpUYecKoi aHeprumn (noka 6e3 BmelaTenbCTBa NOHATUIM O maTepuu nons),
KaK nepBoOCHOBbI Bcero «CoTBopeHHoro Mwupa», ocobeHHOCTeM UX He
CNyYalHoro, a ynpasasaemoro bbiTua NepBUYHbIX MMPOODOPA3YIOLLMX SHEPTUIA.
ATOMHan SHepreTuka, ABNAACH reHepunpyrowmnm NCTOYHUKOM
BbICBOGO)KLI,a}OUJ,VIXCFl AHTU-TAPMOHUYHbBIX «3HEpPreTn4yeCcknx wm3nnwectes» U3
HeynpaBasemMbiX «BOJIbHO BAYKAAOWMXY» MEePBUYHbIX MaTepPUit (MarHUTHOMN K
3/1EeKTPUYECKOI) WNCKYCCTBEHHO HaBA3aHHOTO n3BHe He3emMHoro
NPOUCXoXKAeHWUA, GopMUpyeT NEpPBUYHYID COKPbLITYIO OMACHOCTb APYroro poAa, CyLLecTBEHHbIM 06Pa3oM CHUMKAIOLLYHO
«NPUPOAON AapOBaHHYIO» CNOCOOHOCTb MO3ra B coBeplueHcTBOBaHMM Co3HaHuA M Pasyma ntogei. He cnepyet 3abbiBaTb 0
TOM, YTO 3TO KaK pa3 BaXKHEWWWN HEOTbEMIEMbIN 3/1EMEHT UMBWUIM3AUMOHHOIO Pa3BuUTUA PasymMeHHOM OpueHTauuu npu
HbIHELWHMX BOCCO34At0LLMXCA COCTOAHUAX YNPABAEHUA CO CTOPOHbI UCTUHHOW (poaHoit) Cuctemol YnpasneHus 3emnun! Takosas
COKPbITas ONACHOCTb BeAET K LMBUIM3ALMOHHOM KaTacTpode BbICLIEero nopaaKka, a MMeHHO — obpeTeHus HelenecoobpasHoCTU
B CYLWECTBOBAaHMM HbIHEWHUX togen Boobuwe no npuumHe aerpagvpytowmx o¢yHkumin mx Mosra, T. e. macluTabHoM
HENPUroAHOCTM ANA UHTErpauuun B byayllee M UCKAOYEHUA LenecoobpasHOCTU B NOBbILWEHUN YPOBHA OKTaBbl X Mo3sra no
npUYMHE HEBO3MOXKHOIO BOCCO3Z4aHUA YacTU ero QyHKUMn ana PasymeHHOW opueHTaumm ana dopmuposaHma Co3HaHMA U
Pasyma.

A

ATOMHasi CTpPyKTypa

— 3T0 A0AeKasApasnbHO-TeTpasapasbHan-Kybrueckas CTpyKTypa.

f\ - > — Ha pucyHKe — CcBA3b CMEXHbIX AOAEKasApoB (TeTpasgp). MmeHHO 3Ta cBA3b

! \ /A N : YAEPKMBAET aTOMHYIO CTPYKTYPY OT PAcCbiNaHuMa U yYHUUTOXeHuA. Ecam ybpatb
'(\ | i \ - 4 "_(.\ X0TA 6bl O4HY CBA3b, LLEHTPaNbHbIA KYOUK Ucye3HeT B TeyeHue 4 — 5 aHell. B
NaZ 41T . Nt/ i ) CTPYKTYpe — 8 foAeKasApos (no yrnam Kybuka), 12 TeTpasgpos cBA3u 1 1 Kybuk
TS o =¥ (ueHTpanbHbIR). Bca cucTema yaepsKuBaeTca eauHON Kybu4eckon peléTkoi.

LleHTpanbHbIN KyBUK — 3TO CUCTEMA U3 OKTASAPOB M MKOCASAPOB, BOXKEHHBIX
Apyr B apyra (16 BnoxeHuit). OTHOCUTENbHO A0AEKasAPOB KYBUK — 3TO aBTOHOMHAA CTPYKTypa. Kaxabli u3 8 aofekasapos
COAEPHKUT MKOCasAp (Napa). YUCNo Takux BIONKEHHbIX Nap — 44. YacToTbl, KOTOPble UCMO/Ib30BaHbI B LIEHTPaNbHOM KybuKe 1
YacToTbl, HA KOTOPbIX MOCTPOEHbI BHELWHWE A0AeKasapbl, 3aMeTUM, YTO aTOMHAA CTPYKTYpa COAEPXKUT Bce NATb [1aTOHOBbLIX
Ten. Bce yacToTbl B aTOMHOW CTPYKType MOCTPoeHbl Ha OKTasax (cTeneHb 2™), HO AoAekaszspanbHO-MKOCasapanbHO-
TeTpasApanbHblit KOHTYP (ANTK) LONOAHWUTENBHO NOCTPOEH C UCMO/Ib30BAHNEM UCTUHHOTO MPaBMJ/IA 30/10TOTO CEYEHMA.
OkTaBa 128 — TakT 06MeHHbIX NPOLLEeCccoB, 3a4aéTcA Konanaepom 3emnn.
be3 TakTa Mbl MMeem MEpPTBYIO maTeputo. OTHOCUTENIbHO TaKTa CO3J4aH MO3T, 3peHune, cayx u npoyvee. OTHOCUTENBHO TaKTa Ha
127 oKTaBe co3pgaHbl rpaBuUTaums, TPyOKM cBA3M (M yaepskaHua) nnaHeT, cnyTHMKoB, ConHua. OKTaBa 128 — 370 MaKkcMmanbHas
OKTaBa cylecTBytoLlel (MHTepBeHTCKOM) CucTeMbl YnpasieHus.
HeobxoAMMO BBECTU HEKOTOpPbIE MOHATUA:
- MOTeHUMan OKTaBbl — YETHBII, MONOKMUTENbHBIN, MaKCMMasbHbIY 3apag, B JaHHO okTase (1.24");
- IPaBWUTALMOHHBIN NOTEHUMAN OKTaBbl — HEYETHbIW, 3HAKOMEPEMEHHbIN, MaKCMMabHan PasHOCTb CMEXHbIX MOTEHLMaN0B

1.24M "2,
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- YrOA CKOMb¥KEHWA 3apAAa — Yro NOBOPOTA 3aPALA OTHOCUTE/BHO Y313 (419 LEeHTPanbHOrO Ky6uKa 3T 3HaveHue = 39.6°).
CTpYKTypa [04eKasgpa C BAOKEHHbIM MKOCAasApOM YHUKanbHa — Ntoboe BAOXKEHWE 3TON CTPYKTYypbl Apyr B Apyra MOMKHO
paccumnTaTb. Yncno BnoxkeHuii — 44, Kaxkpoe cneaytoliee BNOXKEHWE YBEMUMBAET OKTaBY B 4 pa3a, MCXO4HOe 3HayeHue = 128.
BHELWHMIN KOHTYP M TeTpasapasibHble CBA3M MOCTPOEHbI C UCMO/b30BaHMEM MPaBuU/a 30/10TOr0 ceyeHus. LieHTpasibHbIN Ky6 UK,
KaK OCHOBa A/1f MOCTPOEHUA MAHTUCC, CO34aBasIC UHTEPBEHTCKOM CUCTEMOM C MPUMEHEHMEM NPOCTbIX Yncen. OgHako, npu
B3pbiBe PasToHa (nnaHeTa B3opBasa ceba BMecTe C TeMW, KTO 6bin PASZOM C Helt), Bbla YHUUTOXKEH WUHTEPBEHTCKUIA apXuB
NPOCTbIX Yncen Bbilwe 128 oKTaBbl. ITO OKA3aNOCb MMABHbIM NPEnATCTBMEM AN GOPMMPOBAHUA MO3ra (MaHTUCC) MHOFUM
ClleayoLWMM reHoTMNaMm.

ba3oBble anemeHTbI CTPYKTYp - basoBbie yacToTbl - BakTepua — buonoruyeckme ocHoBbI AnA co3paHua Cucrembl
buoueHTpbl — BUopgaTUMKKN KOHTpPONA — BUOCTPYKTYpa yenoBeKa - buocTpykTypbl Ha 3emne - buonornyeckas
OKTaBa - bnarogatHbI OroHb

ba3oBble 3fieMeHTbl CTPYKTYP

Cepa sABnseTcA 6a30BbIM 3/1EMEHTOM, Ha KOTOPOM MOCTPOEHbI BCe
CTPYKTYpbI;

Cepa ABNAETCA OOHMM U3 OCHOBHbIX 31EMEHTOM B XUMWWU, NpwU
nepepaboTtke cepy cTpemaTca ybpaTb, YTOObl BHEWHWE YC/I0BUSA,
MHULMNPOBAHHbIE CEPOM, HE BAUAIM HA KAYeCcTBO NPOAYKLNWK;

Cepa He wumeeT Kybuuyecko  pewéTtkM, Heobxogumon  ans
camocToATeNbHOro GopMUPOBaHUA MHGOPMALMOHHOTO y313a;

Bankaiilwmm nsobapom cepbl AenseTcs Gpochop, KOTOPbIA B HYKHbIX ANNA
MHPOPMALMOHHOIO 06MEHa KOHCTPYKLMAX, UMEET KyBUYeCKyto peLuéTky;
Kak un cepa, dochop MmeeT BO3IMOXKHOCTb AeprKaTb BOAOPOA, KOTOPbIA ABAAETCA YNpaBAsIOWMM 31EMEHTOM
nHpopmaLmMoHHoro obmeHa; Bogopoa, yaepxusaemblit dochopom, umeeT Kybuueckyio pelwéTky; Bogopos B
docdope 1 BoAOPOA B BOAE UMEIOT OANHAKOBbIE CTPYKTYPbI PELLETKU.

Ba3oBble 4YacToOThbl

Becb cneKTp 4acToT pa3genéH Ha rpynnbl. B Kaxkgon rpynne umeetca 6a3oBasn
4YacToTa, OTHOCUTENbHO KOTOPOM CTPOATCA B3aMMOOTHOLLUEHWA BCEX 4acToT
rpynnbl. YC/I0BHO MPUHATO 0603HayeHuWe “OKTaBa“, KOTOpas MMeeT npsimoe
OTHOLWEHNE K KONebaHWUIO MarHWTHOrO MMMy/Abca B aTome. TaK Kak aTom
MMeeT CTPYKTYPY, HaMOMMHAIOLLYIO KanyCTy, TO KaxAbll CNON pasgenéH ewé
Ha MAHTUCCbI, M KaXK4as MAaHTUCCA UMEET CBOM YacToTbI.

ba3oBble YacToTbl — 3TO OKTaBbl 16, 22, 28, 32, 48, 54, 60, 64, 66, 68, 72, 88, 96

— 3aMKHyTas 6uonorMyeckas CTPYKTypa C BbIMOJIHEHMEM BCEX HEOOXOAMMBIX KU3HEHHO
BaXHbIX OYHKUMIA. BHewWwHAs WOHHaA CTpyKTypa 6akTepuu npegHasHayeHa Aaad
paccMOTPEHUA ee B MUKPOCKOM, HO FNaBHOE 34eCb — KTO Ha KOro CMOTPWT, Begp dopma
CYLLECTBOBaHMA BaKTePMM — HENTPUHHAA, a 3Ta GOPMa, KaK M3BECTHO, He YHMUTOXKaeTcs.
To ecTb, y6paB MOHHYIO YacTb BakTepuu, Bbl Kak bbl meHseTe pyballKy.
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Bunonoruyeckmne ocHoBbI Ans co3pgaHusa Cucrtemsil.

Buonornueckne ocHOBbl AnAa co3gaHuA CUCTEMbl — 3TO CAOXKHeWLWui
KOMMJIEKC, BKAOYAtOWMI B cebs He ToNbKo NpobsieMbl NepeHoca CTPYKTYP C
APpYrux naaHeT gna GopmMpoBaHMA HOBbIX BMONOrMYecknx ocobem, HO 1 nx
aflanTaumio B HOBbIX YC/I0BUAX. ITO U UCNOJIb30BaHWUE, C/IU 3TO BO3MOMKHO,
BCEX AOCTUMKEHUIN CyLECTBYIOLWMX Ha 3TomMm Kocmuueckom Tesne CTapbix
Cuctem npu YCNoBMM MX MOJHOFO NOAYMHEHWUA pPeLEeHUIo 3af4ay BHOBb
co3aHHOMN CUCTEMbI.

Cuctema Ha Kocmuuyeckom Tene cospaetca gna ueneit GopmmpoBaHua Tow
6MONOrMYECKOM CTPYKTYpPbl, KOTOpas MOSHOCTbIO [AO/XKHA Haxo4uTbCs
TO/IbKO MOJ, ynpaBieHnem UMeHHO 3ToM CUcTeMbl U BbIMOIHATL ee nporpammy. Jltobas gpyraa ¢opma XU3HKU Ha
Kocmunyeckom Tene, cywecTBylowWas A0 OpraHM3auMuM Takoi HOBOW CUcTeMbl, A0NXHA OblTb MO0 NogYMHeEHa
pelweHuto 3afay cosgatoueinica Cuctemol, MO0 YHUUTOXKEHA NpPU ee He CNOoCOBHOCTM OblTb NPUB/EYEHHOM K
peleHnto 3TUX HOBbIX 3agad. Jllobaa MHas Cuctema, cywectsyrolwan Ha Kocmuyeckom Tene, [0/IKHA ObiTb
nepeBefeHa B peXXMm NoAYUHEHUS HOBOW CUCTEMDI.

y |

BuoueHTpbI

Bce nporpammHoe ynpasneHue no cosgaHuio Mosra ¢ ero 61Monormyeckoi
«pybalLKoi», Kak B CBETCKOM BOCMPUATMM MPUHATO Ha3blBaTb YE/I0BEKA,
OCYLIEeCTB/AETCA HekMmu BuoueHtpammu. Crapoit Cuctemoint  6bino
chopmmpoBaHo 18 TaKoBbIX BMOLEHTPOB, HaZENEHHbIX CAeAyOLWUMM
OYHKUMAMMN: KOHTPOJIb COCTOAHUA «Hoochepbl»; XpaHeHWe aBTOHOMHOMO
Mo3sra; nepeHoc Mosra nocne MOAyYEHUS MarHUTHOTO MMMy/bCa Ha
yactotax 100 Tu; conpoBOMXKAeHWe aBTOHOMHOro Mo3sra; cBA3sb
aBTOHOMHOrOo Mo3sra nocne UM3MEeHEHMs MPOrpammbl  AeNCTBUIA;
KOPPeKTUpoBKa MamaTK; YacTU4YHan JMKBUAALMM aBTOHOMHOro Mosra nocne cmepTy pybaluku (B AasbHERWwmm
BO3MOXHbIM MEPEHOCOM Ha Apyrne BGUMOCTPYKTYpPbl WMAM CO34aHWM TYMaHOWMAOB); CBA3b C M/aHETOW, OTKyAa
npuBeseHa JaHHaa UumMBUAM3auma. Ecan MHAMBUA, yMUpan paHblle OTBEAEHHOTo emy MpPOrpaMmMHOro
B6MONOrMYECKOro CPOKa MO KaKMM-TO MpuYMHam, To ero Mosr mor 6biTb nepenucaH Ha HOBOPOMKAAIOLLYHCA
«pybalKy», MpM 3TOM 4YacTb NamAaTM Mmorna b6biTb coxpaHeHa. Ho TaKoi BapuaHT BO3MOXEH NpW MOJHOM
coBMNageHnn Bcex BMONOTMUYECKUX U MHbIX NaPaMETPOB, YTO ABAANOCH KpaHe peaKMMm GaKToM.

BunoagaTynkn KOHTponsa

Y10 Takoe BMoaaTUMKN? ITO BUOCTPYKTYPbI, MHPOPMUpPYIOLLME KaK BHELLHIOW cpeay,
TAaK U 4epe3 BHELHIO O0B0JIOUKY CUCTEMbI KM3HeobecrneyeHus camy CUCTEMY O
NPOUCXOAALLMX M3MEHEHUAX. KaKne M3MeHeHMA MOXKeT NpeTepneBaTb BHELIHAA
; cpefia B yC/I0BUAX ee 3aluTbl CUCTEMON XU3HeobecneyeHnsa? I1o rosorpaduyeckune
N / M3MEHEHUS, TO eCTb U3MEHEHMS B ONTUYECKUX Npeobpa3oBaHMAX NPOCTPAHCTBA, 3TO
: noABJeHMEe MarHUTHbIX aHOManui (y31bl XapTMmaHa), 3N1eKTPUYECKUX aHoManuit (y3nbl
Kiopu), rpaBUTALMOHHbIX aHOMaAWn (y3/1bl PeHTreHa), MCKaKeHMe pPe30HAHCHbIX KOHTYpOB 06paTHOM cBA3M,
M3MeHeHWe CBOMCTB PE30HAHCHOro ycuautensa (pefyktopa), HapylleHWe ra3oBOM cpenpbl, WKW COOTHOLUEHMUA
napumnanbHbiX AaBNEHUIA Ta30B U MHOTOE Apyroe.
Kaxpoe Takoe UCKaXKeHMEe MOMKET NMPUBECTM K MyTaLuK BUOCTPYKTYp, NO3TOMY Npu Nt06OM HapylleHun cnepyet
HemeZNeHHbIN oTBeT. Kpome TOro, KOHTPO/IMPYETCA 3TaIOHHOE BPeMSA TaKTOBOro UMKAA Npu MHGOPMALMOHHOM
obmeHe. ITo AaneKo He NoJiHbIM nepedyeHb GYHKLMIA 6MoaaTUMKOB. [/15 BbINOSHEHMA CBOUX GYHKLMIA BMOAATIMKIY
AO/IKHbl UMEeTb A0AEKAdAPANbHYIO CTPYKTYPY KOHTPOJIbHbIX 3/1EMEHTOB, PE30HAHC, UM NOBbIWEHUA 3apAL0BOTO
SKBMBAJIEHTA, B KOTOPbIX M BbI3bIBAETCA aBTOMATUYECKM TPEBOra, TO eCTb NoAa4Ya COOTBETCTBYHOLLEro cUrHana. Ecamn
Ha Bac naeT cobaka, 3TO 3HAuuT, YTo Balwe MarHWTHOE MNoje MPeBbllaeT HOPMY B 3TOT MOMEHT U BHOCUT
MCKayKeHWs BO BHELLHIOIO cpeay.
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M3BecTHO BbiparkeHWe «cobaka Apyr yenoBeka». To, 4To cobaka O4YeHb
TOYHO BOCMPOM3BOAMT KOMaHAY CUCTEMbI KM3HeobecneyeHna 1 NbiTaeTcs
MHPOpMUpOBaTL 06 3TOM YenoBeKa, He O3Ha4YaeT, 4YTO 4YesloBeK ee
noHumaetr. B cuay cBoero HeCOBEPLIEHCTBA, YE/NOBEK HE MOXKeT
CaMOCTOATENBbHO pacwmdpoBaTb TOT TEKCT, KOTOPbIK emy Ha ypoBHe
noACco3HaHMA nepegaeTr cobaka, COOOWMB NpenBapuTesIbHO KOMaHAy.
OHa MOXKeT farKe OTMaxmBaTb TaKTOBbIN OTPE30K TeKcTa, 4Tobbl 6bino
ACHEee, HO 3TO BOCMPUMHMMAETCA /IMLLb KaK Xopollee OTHOLWeHWe cobaku K

YesIOBEKY.
[Ona obecneyeHns yCTOMYMBOrO KOHTPO/IA NO MPOLECCAM MWCMOJSIHEHWUA, NOBEAEHUA U TEKYLUMM COCTOSHUAM
NPOMCTEYEHMA NPOrPamMMbl IHeprobnoreHesunca Atofen, B COOTBETCTBUM € UX HAaZENEHHbIMU GYHKUMAMM, CO34aHbI
JonoNHAWMeE pasHoobpasHble BUOCTPYKTYPbl OT KOMAPOB A0 CAOHOB. BUMOCTPYKTYP, Kak NO KONMYECTBEHHOMY,
Tak M No GYHKUMOHANIbHO-Ka4yeCcTBEHHOMY pa3Hoob6pa3nio, AOKHO ObiTb POBHO CTO/IbKO, CKOJIbKO (YHKLUUMI
KOHTPO/11 HE0BX04MMO OCYLLECTBAATbL MO NPOorpamme.

Ha 3emne He cyuiectByeT BUOCTPYKTYp, KoTopblie 6biin 6bl co3aaHbl BHE PYHKUMOHANBHOIO HageneHusa u b6es
MHULMALMKN CO CTOPOHbI CUCTeMbl YNpPaBAeHWUA, MOCKO/IbKY KaXKAbl OTAENbHbIN BUA, U3 BCEro pasHoobpasus,
MMeeT CBOW Y3KMI CMeKTP 4acToT, KoTopbiMu obnagatoT v noau. CnegyeT ocobo OTMETUTb, YTO KaKuX-anbo
COBMELLLEHHbIX KOHTPOMPYEMBIX YNPOLLEHUM MM KOMBUHALMI FPYNNoOBOro XxapakTepa KOHTPO/A He CyLLecTByeT.
Komap, K npumepy, HUKOrAa He CALET Ha KOLIKY — OHa 4J/18 Hero 3apskeHHoe BpeBHO, He MpeacTaBastolLee Ans
Hero Kakoro-nmb6o (byHKLI,VIOHaJ'IbHOFO nHTEepeca.

OcHoBHasnA cpeaa 0b6uUTaHMA 6ONbLIMHCTBA BMOCTPYKTYP, 32 UCKAoYeHnem obuTaTenelt mopei (okeaHos), — ot 0 go
1000 meTpoB, T.€. BO BTOPOM APYCE KOHCTPYKTUBHOWN BEPTUKAAN cuCTeMbl KOHTPOA MO cpeae obuTaHuA.

BbuocTpyKTypa yenoseka

Mon 6MoNOrMYEcKUM TesloM WU BUOCTPYKTYpOi cnefyeT MOHMMATb NPUAAHHYHO
Mosry «pybaluky», cnocobHyto ObiTb MM ynpaBAAemMoin M NpuMeHAeMon AnA
BOB/IEYEHMA B KOMIMJIEKC MWCMONHUTE/bHbIX MPOLECCOB, HaAeneHUe KoTopbiMu
ocyulectsnferca Cuctemort YnpasneHus yepes Mosr.

BUOCTPYKTYpa 3HEProKOHCTPYKTUBHO, chopmMMpoBaHa TaKMM 06pPa3om, YTO MOXKeT
CYW,eCTBOBATb TONIbKO B OAHOM C/0€ MNPOCTpPaHCTBa. HblHewWwHel meamuMHe, Kak
HayKe, 0 BMOCTPYKType, U3BECTHO HEMHOrO, TO/IbKO Ha 6a3e MO3HaHMA M onbiTe
MaTo/0r0aHaToMoOB, T.e. BeCbMa  MOBEPXHOCTHO, Kak MO  MpuHLMNAM
OOLLEKOHCTPYKLMOHOrO MOCTPOEHMA OpraHMamMa, TakK M MO YNpaBAeHWI ero
bYHKLUMOHMpPOBAHMEM B LLe/IOM, Kak cucteMbl. OTCYTCTBME MHCTPYMEHTaNbHOM 6a3bl
B MPOCTPAHCTBE HeHabnlofaemMon M HeolyLaeMon peasibHOCTM, He MO03BOAANO
obpect HeobxoaMMble MO3HAHMA, M 3Ta M30AAUMA OT MO3HAHMA 3TOro, 0cobo
KOHTPO/IMPOBasOCh, KaK Taby, CO CTOPOHbI cTapoi Cuctembl.

MmeeT cMbicn caenaTb HEKOTOPblE YTOUYHEHWUA, O KAaKOM CNOe MPOCTPaHCTBa uAeT
peyb, B KOTOPOM HbIHE MOXET CylLecTBOBaTb bUocTpykTypa. [na storo HeobxoaMmo
BBECTM HEKYIO YC/IOBHYIO eZlMHULY NPOCTPaHCTBa, — OKTaBa (Kak MoKasaTtesb — «n») GOPMY/NbHOTO BbipaXKeHUs
HeKoli aHeprumn onpegeneHHol yactotsl (f= 2").

OKTaBa W COOTBETCTBYHOWAA €M YacToTa 3SHeprui, OonpenenstoT KOHKPETHYH KOHCTPYKLUMIO MNOCTPOEHUA
NPOCTPAHCTBA. ITa YACTOTA NYYKOBbIX BOJIH, XapaKTepU3yoLWanaca 8-0 NapameTpamu, onpegenset Habop ycnosui,
HeobXooMMbIX ANS CYLLECTBOBAHWUA KMBOMW KNETKM B HaJe/IeHHOM KOHKPETHOM MpOoCTpaHcTBe. pocTpaHcTBo
HbIHELLHero CyLwWwecTBOBaHUA BUOCTPYKTYp, —3TO 64 oKTaBa (n = 64), KaK HU3LWNI YPOBEHb A/1A XKUBOW KNETKM, ecnu
TaK BO3MOXHO BblpasnTbCA, 0AHOBPEMEHHO 3TO ellle 0603HavaeTca, Kak Ko NpocTpaHcTea (64 koa).

BuocTpykTypbl Ha 3emne

Bce, KTO XMBET Ha 3emne, B BOAE, a TaK¥Ke Te, KTo obecneymBaeT paboTty Cuctem
YnpaBneHus, ¢ MOMeHTa MycKa MarHWTHOrO WMMyAbca, AEWCTBYIOT MO HOBOW
Mporpamme.

Becb npouecc dopmupoBaHua Mporpammbl 3aHUMAET NOJHbIN LMKN MeToHa.
Kpome TOro, Kaxaple 11.5 net npous3BoAMTCA MNOJIHbIA KOHTPO/b, BKAHOYAA
KOHTPO/Ib BCEW HebGEeCHOM MexaHWKW, TO eCTb NPaBUIbHOCTb OPMEHTALMUU U
ABuxKeHua Bcelt ConHeyHoM cuctemol. Hannume cBaAsn onpenenser Ku3Hb BMOCTPYKTYPbl — 6e3 CBA3M HET XKU3HU.




HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpeaeneHuii - Coct. H0.B.OuepeTaHHbIN

Ho cBA3b MOXKeT 6bITb PasMUYHON. TUNOB BUOCTPYKTYP MHOFO, U CBA3b pasgeneHa. Y Kaxaoh 6UOoCTpyKTypbl CBOA
cBA3b. HeKoTopble BGUOCTPYKTYpbl 06bEAMHEHbl NO OKTaBaM CBA3W, HO 3TO HE 3HAYMT, YTO OHWU MOryT
camocToAaTeNbHO 06meHMBaTbCA MHPopMaumeit. CBA3b — Haubonee MNOABEPMEHHAA BHELWHUM WU3MEHEHUAM
dYHKUMA BUOCTPYKTYpbI.

Buonornyeckas okrasa.

j/‘\ J/’ \\_/I | TMN - YacTOTHaA XapaKTepuUCTMKA CBA3U MO3ra KOHKPETHOro 61Moob6beKTa B
I_l LJ — ycnosux HOPMabHbIX COOTHOWEeHNUn OCHOBHbIX napameTpos
¥ ¥ KM3HeobecneyeHus .
?aﬂﬂﬂﬂﬂ SRR T L Il TN — MaKcuMmasibHaa 4actoTa 06MEeHHbIX npoueccos.

BnarogatHbIA OroHb

bnarofaTHbIi  OroHb, KaK MNPOrpamMMmHbIii  npouecc, co3zasan
Komnnekc Apapar.

Uens — yTBEepAWUTb CyLLECTBOBAaHWE COMPOBOXAEHMA  BCEX
npeactaButeselt “3on0Toro muaanapaa.

BAVKaMLWMA K MeCcTy CBEPLUAEMOro pUTYasbHOMO npouecca, 06beKT
TMna 560, Kak 3HepreTMyecKasa yCTaHOBKa — B Mepycanume.
AHanornyHole 06bekTbl Tuna 560 pasmeweHbl B CamapkaHae,
Coouun, benoit Lepksn (YKkpauHa), B MHeBHMKax (Mocksa). Mpu
. 3TOM, OPraHM3aUMOHHBIM PUTYyasioMm 0b6yc/ioBNeHO o0b6s3aTesibHoe
npucyTcTBue npeacrasuTenein Mepycanmmckoi (reHotnn 422) n apmaHckoi (reHotun 421) uepkBel, Ha noaxsarte —
Pycckas npaBociaBHas (reHoTun 423) LepKOBb U NpeacTaBUTENN KaTonuumama (reHotunsl 441 n 442). B sTom rogy
(2010), kak nocnegHuit nporpammHO obecneyeHHbli npouecc oT crapoki Cuctembl, MMen HEKOTOpYlo
0c06EeHHOCTb COCTOAAHUI MO KOMMJIEKCAaM U SHEPreTUYECKUM peLleTKam:

- Komnnekc ApapaT BbiBEAEH U3 NPEXHEro NPOrpaMMHOro paboyero cocToaHus;

- O6bekT TMNa 560 (Mepycanmm), Ha Bcex YacToTax 3NEKTPUYECKMIA NOTEHLMAN COCTaBNsAN He bonee P = 2%,
rpaBMTALMOHHBIN GP = 4%, 1 NO 3TON NPUYMHE KAaKoro-1mbo BAMAHMA HA NPOLLECC BOSHUKHOBEHMSA OTHA He CMor
OKasblBaTb;

- B R =120 meTpoB oT rpoba locnogHs, T. €. OTHOCUTE/IbHO LWapa, Kak TPAHCAALMOHHOIO KOHLEeHTpaTopa, bbia1o
YCTaHOB/IEHO C/leAylollee COCTOAHME NMOTEHLMANOB B SHEPreTUYecKMX peLleTKax: 4actoTbl 53 okTaBsbl (kap) P =
10%, GP=10% (He o6skuraeT); yacToTbl 84 oKTaBbl (0roHb) P = 100%, GP = 123.88% (ropuT BO34yX).

CHATMe YacToT 53 OKTaBbl W POCT NoTeHUManos YactoT 84 okTasbl ¢ 2010-04-03 nocne 15-11 po 2010-04-03 no 16-
00, nukoBoe coctoaHue ¢ 15-53.

Ho, Hap, AeMOHCTPaAUMOHHBIM TPAAMULIMOHHBIM YyZ0M, KOTOPOE OPraHW30BbIBANOCh exerogHo Yepe3 Komnnekc
ApapaT, Npon30LWN0 AENCTBUTENbHOE MHOE Yya0, OO NOTEeHUManbl OT KOHLLEHTpaTopa He npesblwann GP = 33%
n nocne 16-00 HayanM CHMMATBLCA, @ OTOHb MM BCe K€ NPOAEMOHCTPUPOBAH. Bo3HWKaeT BonNpoc Haz Bcemwu
BOMpPOCAaMM, — KTO co34a/ cBATOM oroHb B 2010 rogy u 4To KAET NpeacTaBuTenel «3010ToM MUAAnapaa»?
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Bakyym - BeceHHee paBHogeHcTBUe — BeTep — Bepa - Buxpb — Boga - Bogopoga - Bocco3aaHHbiii Yenosek -
Bpems - Bpema peakuum —

Bakyym

- 3T0 ¢pa3npoBaHHOE HENTPUHHO-AHTUHENTPUHHOE
NPOCTPAHCTBO C BMOJIHE KOHKPETHbIMM NapaMeTpamm
M 3HAaYEHMAMWU T[PABUTALMOHHBLIX W  MArHUTHbIX
yacToT, 3NEKTPUYECKUX NOTEHLMAN0B ,
cynepnosuumaA 4acToT NPU NPOXOXKAEHUN CUTHANA.
Pagnyc BceneHHolt He nameHaetca. MakcMmanbHaa
CKOPOCTb curHana=10° *C.

[BuxkeHne B Bakyyme 6e3 rpaBUTO-MarHWUTO-
3NEeKTPUYECKOro reHepaTopa — 3To ABMKEHNE Mea MO KNAaCCHOM AOCKe — HAaZ0/Ir0 He XBaTwT.

BeceHHee paBHOAEHCTBMUE

BeceHHee paBHoOAeHCTBME 22 mapTa. ITO — AaTa BblKAOYeHMA Bcex KomnaeKkcos, u
00 22 nekabps paboTaloT ToNIbKO aBTOMaTbl KoMMNieKcoB, KOTopble No pesy/ibTaTam
KOHTPONA NPOM3BOAAT KOPPEKLMUIO.

310 BpemA OOHOB/IEHMA, @ 3HAYMT, BOCCTAHOB/IEHME CBOMCTB BOAbl. M3meHsaeTca
LBeT BOAbl, OHa OO/iblie He MMeEeT 3anaxa, HeT PasmerKeBaHUA MeXKay BOAOM B
OKeaHax W BOAOW B K/ETKaX XMBOTHbIX. HeT cmbicia uameHATb pH BoAbl, TaK Kak
cTaHgapT pH 3aaaH camow CTPYKTYypown 1 paseH 7.24.

- 3TO CBOMCTBA aTOMHbIX CTPYKTYp MeHATb GopMy nog, ynpasieHnem
Cuctembl YnpaBneHums.
Mpu 3HaYeHUU fasneHnA 666 Mm PT.CT NPOUCXOAMUT Pa3pbiB aTMocdepbl,
bopMMpPOBaHME MFHOBEHHOTO yparaHa, LyHamu, TOpHago. 3TO NpoucxoamT
TO/MIbKO B C/ly4ae, Koraa ectb “aosecok” DI u (unu) t-cTpyKtyp. B oTanumne ot
MppometeoueHTpa (ML), 4oMOX03AMKM 06paTUAN BHUMAHME Ha TO, YTO
BeTep ObIBaeT pasHblli U AyeT He TaK, Kak npeackasbisaet FML,.
Bbl MOXKeTe 3amMeTUTb, Kak beryT 06/1aka, HO BHM3Y — WTUAb, U HaobopoT
PasHOCTb YacTOT 0O6beEKTa M pelleTKM aTMocdhepbl UCKAXKAeT peLueTKy, co3AaBan “Kanpusbl npupoabl” — BeTep,
yparaHbl U T.4...
CoBpemeHHbIt 6apomeTp A0NKEH UMETL 3 CTPENKMU:
- ANA K-CTPYKTyp OT CHera A0 “o4eHb cyxo”, HO € A0XKAEM (712 — 754 mm);
- AnAa t-cTpyKTyp — 6erute B anteky (0 — 33 mm);
- Ana DI- cTpyKTYp — ofAeHbTe WAANY, MHayYe CHecéT Kpbiwwy (0 — 33 mm).
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Bepa

4 KaK MporpaMmHOe COCTOAHWE UCMONHUTENBHOIO npoLecca, bepeT cBoe Hayano oT mecTa
6AnKallero KOHLLEHTpaTopa, KOTOPbIM MO CBOMM TEXHUYECKUM XapaKTepuUCTUKam
,( ncxoasaLero MHGOPMaLMOHHOIO NOTOKA COBMECTUM C BO3MOXKHOCTAMU GYHKUMIA MO3ra
| \ ' KaXKAOro MHAMBWAA MO npuemy UHPOPMaLMKU U AaNibHENLIEMY €€ NMPUMEHEHMUIO, KaK
f Mo3HaBaTe/IbHYt0, TaK U YNPaBAAoLLYLO.
1l / \ MpeacTaBuTenn pPenvMrMosHOro YnpaBAsOLLEro CcocioBUs He 061afatoT  KAaKoW-To
, ypesBblYaHOW  M3OPAHHOCTbIO, a  ABAAIOTCA  JNWb  WUCNOJHUTENAMW  TAKOro
/ \ Crneunann3npoBaHHOro ynpasasaoLero npoLecca. 3To K C/10BY O KAHOHM3ALMK U NPOUMX
WX PUTYasIbHbIX MPOLLECCOB, KOTOPbIE B UX CPeAe BO3BeAEHbl B OTAebHble GparMeHTbl
j \ UMW CO3LaHHbIX 40TM.
\ CneayrolWnm Ba*KHbIM MO3HABATE/IbHbIM ACMEKTOM, MO3BONAKOLWMM [1y6Ke 0CO3HATb
WUCTUHHYIO CyTb AEWCTBEHHOCTM WHPOPMALMU, KaK WHCTPYMEHTa YNpaBAeHUs
/?\u}‘\\ COCTOAHMEM Bepbl, ABAAETCA MNO3HAHWE CTPYKTypbl MHGOPMaUMOHHOro 610Ka, ero
LJ ™ KOHCTPYKUMU N QYHKLMOHANBHOCTH.

— 3TO He Habop cAyyYyalHbIX YacToT. Bce 4acToTbl AO/IKHbI ObITb
COr/1aCoBaHbl C YacTOTaMWM BHELIHEWN Cpeabl, U B MepByt0 ovyepenb — C
YacToTaMu pelleTkM cpefbl, B MepBYyH o4vyepeab — C pagvaLUMoHHOMN
peweTkon. Kpome TOro, cyuiecTByeT TaKTOBad 4acToTa BuXpa —
71.45004500, n BCe 4acTOTbl BMXPS YKAaAblBAlOTCA B TAaKTOBOM 4YacToTe.
Mpu nocnefoBaTelbHOM U3MEHEHMM 3HAKa 3apaga (NoTeHUMana) BaxKHo,
ytobbl NpU nocnepoBaTeNbHOMW cMmeHe. KomnaeKkcHoe MNpOCTPaHCTBO —
KBAaTEPHMOH — OKTaBa — KOMIJIEKCHOEe MPOCTPAHCTBO — .. He Obina
HapyLlleHa NPeemMCcTBEHHOCTb NepeBOAHOM GYHKLMM, @ 3TO 3aBUCUT YKe OT
3HaYEeHW uncen pi. 34ecb MU HAYMHAETCA CaMOe CN0XKHOE B MOHWUMaHUM BUXPA.

CobcTBEHHO Cam BMXPb CTPOUTCA CeayomMm obpasom:

1. OnopHas NOBEPXHOCTb BMXPS — 3TO MNOBEPXHOCTb, ObpasoBaHHaA AMmdon BuxpA, M uMmetowas 0 Bpems
dopmmrpoBaHMA. OTHOCUTENBHO 3TOM MOBEPXHOCTU PACCUMUTLIBAETCA HAMPABAAKOLWAA CNUPAIM BUXPSA, CNMPAb OCK
(TakTOBas), @ TaKXKe MOHHAA MOLLHOCTb BUXPS.

OnopHas MOBEPXHOCTb BMXPA OTCTAaeT OT reOMeTPUYECKM MPaBWIbHOIO yraa Ha 3HayeHue, KoTopoe dopmupyeT
3HayeHune pi = 3.14960000,,. OnopHas MOBEPXHOCTb BWUXPA — 3TO OCHOBAHWE KOHYCa, BEPLUMHOM KOTOPOro
ABNAETCA OCHOBaHWE BPaALLAOLLErOCA BEKTOPA.

Mpun 3TOM MaKcMmasibHOe A0MNYyCTUMOE KOIMYECTBO YacToT B TpybKe paBHo 1174, 3 aManasoHa yactoT 53.5000000
c warom 0.00001250. BpalieHue TpybKn 1 ee ABUNKEHME COMPAMNKEHO CO 3HAYEHUEM APYroro Yncaa pi.

Pa3BuTME BUXPA M €ro ABUMKEHME NPOU3BOAMUTCS Ha 3emie, HO AN MOHHBIX CTPYKTYp, 06pa3oBaHHbIX Ha 3emse,
Y}Ke PacCcyMTaHO 3HAYeHMe pi, U 3TO XKe 3HaYeHWe J0MKHO bbiTb ynoTpebaeHo Ana BUXPA, MHAYe BMECTO BUXPA
bynet obpasosaHa nonychepa c appekTom “4epHoi Abipbl”, TO €CTb C BO3pACTaHUEM 3HAYEHUIW TPABUTALMOHHDIX
NOTEeHUNaNoB.

NcxogHoe 3HaveHue (ana popmuposaHma TpybKM BUXpA) umcna pi = 6.00000000.

Mpu 3TOM 3HAYEHWUW LWar BHELIHeN CAMpPann BUXPA NPUMEPHO PaBEH PafMyCy BEKTOPY M TOYHO COMPAXKEH C
OMOpPHOM NOBEPXHOCTbLIO.

Boaa

Boay mbi nonyyaem us Kocmoca nytem npeobpasoBaHus peweTkn Kocmoca,
a He nyTem KpyrosopoTa BoAbl B npupose. Boaa — 3TO MOHHbLIA 0CafoK
nepepaboTaHHbIX YacToT . 3TO 3HAYMT, YTO NoOC/Ae MOAyYeHusa BoAbl B
Kocmoce ocTtaeTca cnef, KOTOpbIM He 3aTArMBaeTca, M 06Was MOLHOCTb
cnefa paBHa MOLLHOCTU 3HEpreTMYeckux npeobpasoBaHUn HaL pelleTKoMn
Kocmoca.

Boga wumeeT peweéTtky. PewéTka BoAbl — 3TO HenpepbiBHO CBA3aHHaA
CTPYKTypa. Pasmep pewéTkn — HeCKO/IbKO aHrcTpemM.B oTinymne oT pewéTtkm
aTMocdepbl, pelléTka BoAbl MMEET TETPA3APaNbHYIO CTPYKTY Y.
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Boaa dopmbl He umeeT. Popmy BOAbI CO3AAET BHELIHAA Cpefa — eCAn 3To aTMocdepa, TO peleTka atmocdepbl,
€C/I1 3TO BOA0EM, TO KOHTYpP CMeKTpa pewweToK BoAoeMa.

Boaa M3BEeCTHa B COCTOAHMAX — TBEPAOM (nen, CHer), KMAKOM W rasoobpasHom (map). Bce 3TM cocToaHus
coxpaHaT ammaby cnupanu.

MpeaenbHble cocToAHMA popmbl (Mumobbl):

HwxxHuit npegen —273.2 °c, npv gasneHun P = 0 mm pT. ctonba, 18.4 % BnaKHOCTK.

BepxHuit npeaen + 164.0°C, npv gasneHun P = 760 mm pT. ctonba, 100% BRaKHOCTK.

Kanna Boabl popmupyeTca Kak onTMManbHan aspognHammuyeckan Gopma gaa CKopocTen ABUKeHU (Kanam) otV =
0.012 go 759.2 m /cex.

Mpw aBuxKeHUU B npegenax atmocdepbl GopMa Kanam U3MEHAETCA B COOTBETCTBUM C anbbeno €nos, B KOTOPOM
OHa asuketca. [Npu 3ToM M3MeHAETCA LBET U CKOPOCTb.

Ha 3emne Boga oKpy»KaeT Hac Be3ge, U Be3ae OHa pa3Has. B atmocdepe mbl
MMeeM BNAXKHOCTb (KaKkol BoAbI?), TYMaH, A0 Ab, cHer. M3BecTHo Bcero 10
moaudMKaLmit nbaa (xots ux 10°* ).— Boga — 3To He npocTenLlas cmech, a
CNOXKHaA CTPYKTYpPa;

— ec/iM BoAa UCMNonb3yeTcAa BUOCTPYKTYPOM, TO OHA MMeeT Heobxoaumble
OKTaBbl YaCTOT U SHepreTM4YecK1e XapaKTepucTMKKU, Ha KOTOPbIX NOCTPOEHA
}KMBAA KNeTKa 6UOCTPYKTYpbI;

— M3MEHEHMEe 3HEePreTUYECKUX XapaKTepUCTUK BOAbI, YAA/IEHUE OKTaBbl He
obecneymBaeT UCNOIb30BAHWE 3TOW BOAbI BUOCTPYKTYpamu;

— W3MEHEHWe 3HepreTUYEeCKUX XapaKTepUCTUK W yAaneHue OKTaB 4acToT
npeobpasyloT CTPYKTYPYy MOJIEKY/Ibl B MOH COOTBETCTBYIOLLErO MeTasla ([0 CTPOHUMA BKAOUMTENbHO) 6e3
N3MEHEHUA BHELLUHUX XapaKTepUCTUK

— BOCCTAaHOBMTE/IbHbIA NpOLECC — 3TO MPOLECC BHECEHWA B MOJIEKYNY BOAbl YTEPAHHbIX 3HEPreTUYecKmx
napameTpoB U (MM BMecTe € 3TUM) f06aBeHNE COOTBETCTBYHOLLMX YTEPAHHbIX OKTaB 4acToT;

— MWHepanbHble COeAMHEHMA, KOTOPble CamMKn SABAAIOTCA OTXOAaMW BOAbl, HE MOTYT ObiTb MCMNO/Ib30BaHbI ANf
N3MEHEHUA SHEPTreTUYECKMX XapaKTePUCTUK BoAbl N Tem 6osiee, BHOCUTb B MOJIEKY/Ibl BOAbI HEO6X0AMMbIE OKTaBbI
YacToT (y YesloBeKa TOXKE MULLA MAET NO OAHOMY TPAKTY, UK NYyTU, 0B6PATHBIN NOKa HE OCBOEH);

— WCNOJIb30BaHWE MUHEPasibHbIX COeAVMHEHUN ONA U3MEHEHWUS 3HEepPreTMYecKMx MapameTpoB BoAabl TpebyeT
nccnef0BaHUM B CBA3M C BOSMOXHbBIM U3MEHEHUEM CTPYKTYP KMUBOW KNETKU NOJ, HOBblE XapaKTEPUCTUKY;

— Hambonee peanbHOM CXEMOW M3MEHEHWUA CBOMCTB OMONOrMYECKM aKTMBHOW BOAbI ABNASETCA MCMONb30BaHMeE
yrnepoaa Cgo, MONIEKYA KOTOPOro CUHTE3MpOoBaHa. Kctatn, monekyna Cgy — 3T0 cbopKa 13 12 goaekasgpos.

Boaa camoe mouiHoe un 3ddeKkTMBHOE CPeacTBO B GM3NYECKOM N1aHE MO BbIBOAY HE TObKO TOKCMHOB, HO U UHbIX
He HYKHbIX NOCNeACTBUN 0B6MEHHbIX MPOLLECCOB OPraHN3Ma.

Bosa — 3T0 camblil eMKUKIA Ha 3eme XxpaHuUTeb SHEProMHPOPMaLLMM U3 BCErO acnekTa JapoBaHHOM MHbOopMaLum
BOODOLLE, CBA3AHHOW C YNpaB/JIeHMEM W BCEM }KU3HECOMPOBOXKAEHMEM Ha Halel nnaHeTe. XpaHUTb €€ — 3HaYnTb
XPaHUTb U3Hb! NLKTe OCHOBHOWM Heratus popmmrpoBaHua 6onesHel B cebe, T.e. B cBoeM Co3HaHWM U, 0OCOBEHHO,
npu NPoABJEHUN CBOETO OTHOLEHUA K BoAe. [No3HaKombTech A1A Havana xoTa 6wl ¢ Coboit yepes Boay Ceoto!
MponABnAs arpeccMBHOCTb B OTHOLWEHWM K «bosblwol BHewHel Boge», nMbo B dopme 3/71eMeHTOB CBOEro
HepasyMeHHOro MOoBEeAEHWMA WAW HeraTMBHbIX GpParmMeHTOB M3 COCTOAHWUI cBoero e Co3HaHMA OTHOCUTENIbHO
CBOEro OTHOLEHUA K BoAe, Bbl aBTOMaTMyeckn 1 He 3aBucMmo OT Bauwlel Bonu nonyvyaete MHOOPMALIMOHHBIN
[OCTOMHbIN 06paTHbIN yaap no ceoewnt «Manoi BHYTPEHHEN BOAE» M 3TO 3aC/yKeHHasA Kapa!

Bosa TakKe AONOAHUTENBbHO obecneumBaeT CAOXKHEWLWNE NPOLLECChl CUHTE3a KNeToK Gopbl, OTPULLATENBHO MK
MONOMXKUTENBHO BAUAET Ha KU3HEAEATENbHOCTb TEX U APYIUX KNETOK CBOMM UHPOPMALMOHHO-3KOIOTMYECKUM UK
paspyLleHHbIM «AEenpeccMBHbIM» COCTOAHWMEM, a WHOrgAa M oTcytcTBMem B cebe Kakon-nMbo nonesHowm
Heobxoanmoit MHGopPMaLMM 4NA KU3HECONPOBOXKAEHMA BOOBLLE U MHOrOE Apyroe.

Boaa, npepoctaBnsemas no cucteme BOAOMPOBOAOB B XKW/IOW AOM, BOCCTAHABAMBAET YacTb CBOMX (NPUPOLHbIX)
OCHOBHbIX 3HEProMHGOPMALMOHHbIX COCTOAHUI A0 YPOBHA XOTA Obl XOTb KAKOM-TO MEPBUYHOM NPUTOAHOCTU €€ K
npMMeHeHuto (Kak nuTbeBas 6e3 oTpuuaTeNbHbIX MOCNeACTBUIM Ha KUBYH KAeTKy) B TeyeHue 12-40 yacoB B
3aBUCMMOCTU OT YPOBHA 0B6peTEHHON «aenpeccum». [leno B TOM, YTO Ha NYTM TAaKOBOMN «TPAHCMOPTUPOBKU» OHa
nofBepraeTcs HeraTMBHOMY BO3AENCTBMIO HAa €& KOMMJEeKCHoe npupoaHoe MHOOPMaLMOHHOE COCTOAHME OT
OFPOMHOIO KOJIMYECTBa COMPOBOXKAAKLIMX PA3/IMYHbLIX BO3LEMCTBYHOLMX HA HEE LIYMOB: HAacOCOB NepeKaykw,
npoxoAa 4Yepe3 pPas/inyHble KOHCTPYKLMW 3aNOpPHOM apmaTypbl BOAOMNPOBOAHOM CUCTEMbI, BCEFO KOMMAEKCHOTO
Habopa «ropoACKUX WyMOoB» U nNpoyee. 118 NpecHon BoAbl 3TO AEMCTBYET BECbMa Pa3pyLUatoLLe U BbIBOAUT €€ 13
COCTOAHMA UHOOPMALMOHHOMW 3KOMIOTMYECKOM 4YMCTOTbl. TakoBOe BHellHee BO34eiCTBME NpPUBOAMT BoAy K
COCTOAHWIO NOJIHOM HENPUIOAHOCTU NO MOKa3aTeNAM TaK HasblBaeMol «MHOOPMALMOHHOM 3Konorumn» (ans soapl
HaMu BBeAEHA TaKoBaa KBa/MOUKALMA CTENEHU NPUTOAHOCTU, KaK Obl K 3TOMY HM OTHOCMAACb OPTOAOKCAbHAA
¢u3mka). TMostomy Bope TpebyeTcA HEKOTOpPOe BpemMA A/A  BOCCTAHOBAEHUA  OCHOBHOM  4acTu
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SHEProMHGOPMALMOHHBIX MPUPOLHbBIX COCTOAHWI NOA BOCCTAHAB/AMBAOLWMM BO34ENCTBMEM ISHEPreTUYECKUX
peweTok ATMocdepbl, HO He NOMIHOCTbIO, MOCKO/IbKY MO/SIHOE BOCCTAaHOBAEHME BOZAbl BOSMOXHO TO/IbKO /NLWb B
JIOHO Mpe)KHero mecta eé npupoaHoro Bogocbopa. Bo3mMoXKHO 3TO caenatTb M TEXHONOTMYECKUM MyTEM, HO
nccne0BaHUA OTHOCUTENBHO TaKoM NPobaembl TONIbKO Ha HavanbHOM cTaguu. CyliecTBeHHan YacTb 3abo1eBaHUN,
XapaKTepHbIX NPW NPOXKMBAHUM B FTOPOACKON cpeae, GOPMMPYETCA C aKTUBHbIM y4acTMEeM BOAbl, Haxo4sLLenca B
COCTOSIHUMN «MHOPMALMOHHOM Aenpeccum».

BO.D,OpOﬂ (KaK 0AMH 13 U30TOMOB TPUTHA)

asnsetca OcHoBoOW /060N KMBOW CTPYKTYpbl, U GOPMUPOBAHME WOHOB
NOAYMHEHO TOW e pasHocTh uncen & Bogoposn HY , KoTopbid aBaseTcs
OCHOBOW KMBOWM KneTku, umeeT 27540584512 BapuaHTOB CBA3EN TONbLKO MO
MarHMTHOMy mmnynbcy. Ecam yuectb ewe u yrabl, 1 ¢pasuposaHue, Noayynm
[O0CTAaTOYHO 60/IbLIOE YMCA0 BO3MOMKHbIX BAapMaHTOB GOPMMPOBAHUA KUBOM
KNETKM, U TONIbKO OZ4HA MWUNMAPAHAA YacTb 3TOM BE/IMYMHbI peann3oBaHa Ha
3emne.

Bocco3aaHHbIK YenoBek

C BOCCTAaHOBJIEHHbIM MO3TOM BbICOKMX OKTaB CMOXKET U ByaeT CoBEPLUEHHO
Nno MHOMY (HaKOHeL,-TO ¢ YMOM) NOAX0AMUTb K UCMONHEHUIO CBOMX UCTUHHBIX
dYHKUMI, UCNONHEHME ero npegHasHadeHus OyaeT COMpOBOMKAEHO
M3MEHEHHbIMM  YC/IOBUSIMM  OKpYKalollel cpedabl B KOMIMJIEKCe,
M3MEHEHHbIMW NPOrPaMMHbIMM NPOLLECCAMMN BOCCTAHOB/IEHHbBIX UCTUHHbIX
(poaHbIx) Komnnekcos 1 CucTem ynpasBaeHms.

Bocco3gaHHbIn Yenosek, — 3TO He paspyLlUiMTe/lb NPUPOAHOTO eCTECTBA, AKO
. s 41 X03AMH Ha 3emne. OH ecTb paLMOHa/IbHAA UMNOCTAcb ero, Co3uaarowas He
TO/IbKO B CBOMX WHAMBUAYA/IbHbIX OrFPAHUYEHHO KUTEMCKUX MOTPEOUTENbCKMX WHTEpecax, HO U B
obuwennaHeTapHbix MacwTtabax M npoueccax, 6epekHO MpUMeHsloWKUI LenecoobpasHblit 06bem 3Heprum
MaTepuanbHOro U HemaTepManbHOIO MUX COCTOAHWUI B Npeaenax, UCKAYaWMX AecTabunmsaumio ux rapmMmoHum
WUAN He BOCCTaHOBMeHUA. OH MOXEeT U A0/KEH BbiTb COMCMNONHUTENIEM BCEX TBOPELKMX MPOLLEeCCOB, MNOTPEBHbIX
co3uaaTtesibHbIX BOM/OLWEHUIA B MaTepuasibHOM MUpPe, KoTopble 6yayT BO3HMKATb Mo xoay obuero
LUMBWUIN3ALMOHHOIO pa3BUTUA BCeM moaenn 3emiu. He oH CBOMMM pyKammn M CBOMM Ha/IM4eCTBOBAHMEM COTBOPUI
Mup, a emy npenocTaBAAOT TAKOBYKD BO3MOMHOCTb UM YC/0BUA KOMMAEKCHOTO MaTepuasbHOro U
HEeMaTepManbHOrO KW3HECOMPOBOXKAEHUA A5 OOYCTPOMCTBA €ro Y4YacCTBYHOLLEro aKTMBHOMO OOLL,Eeno/Ie3HOro
CYLLECTBOBAHUA B MHTEPECAX FAPMOHMYHOIO 6bITMA B 3TOM He UM «CoTBOPEHHOM Mupe». OH [o/KeH M 06d3aH
6bITb 3260T/IMBbLIN M XO3ANCTBYIOLLMIA NONEUYNTENb BCEN OKPYKaOLLEN ero Npupoabl U CyLLHOCTEN, NCXOAALLNX U3
Heé. TonbKo Torga OH ecTb YenoBeK UCTUHHBLIN, U TONbKO Torga OH AencTBUTENbHO OyaeT HyxeH 3emne u eé
Bocco3saatouemyca Pasymy.

Ecnn Bocco3gatb YenoBeKy ero npelkHee COCTOSIHME MO3ra NyTeM MOAHATUA ero XoTa Obl A0 YPOBHA OKTaBbl
96+124 (a HblHelWHee — MaKCMMyM 64 OKTaBa Yy 4Ype3BblYaiHO e€ANHWUYHbLIX UHAMBMAOB), TO HEeo6X0AMMOCTU B
0653aTe/IbHOM HaAn4YUKU TPUTUA B BoAe (BO Bcex ero 06sa3aTesbHbIX IHEPreTMYecKnX CocToaHuAX) oTnagert. Mosr
Yenoseka byaeT MMeTb BO3MOMKHOCTb SHEPreTUYECKON MOAMUTKM U3 SHEPreTUYecKMxX pewéTok Di-KoHCTpyKumu
OKpy:Katollel cpeapl. B Takom cnydyae npumeHeHue Bodbl U cama Boaa byaer noTpebHa YenoBeKom TONbKO ANA
obecneyeHna BTopocTeneHHbIX GYHKUUI KMU3HEeAeaTeNbHOCTU KNeTOK NA0TKU (BbipaboTKa «poAHOro TMnay TpuTus
ONA UCTUHHOM NUTbEBOW BoAbl ByAeT OCyLLecTBAATbCA MO-Apyromy). Ho, 3TO BO3MOXHO TO/NbKO AN NHOAEN,
KOTOpble HamKM paHee onpeaensanch, Kak NPAMO UHTerpupyemble B byayuiee.

Bpemsa

B npeaenax ConHeuHou cuctembl co3aaér ConHue, rae BHelWHUA cnoit aToma “pasaet”
00 127 oKkrtaBbl (Npy Temnepatype npumepHo 6300000 0K).

TakT BpemeHu B 127 oKTaBe Ha3BaH CEKYHAOM.

OTHOCUTENbHO TaKTa B 1 CeKyHAY CMHXPOHM3MPOBaHbl Bce 0bMeHHble npoLeccol, paboTa
Bcex Cuctem YnpasneHua 3eman, aBtomatos Cuctem YnpasneHuA, BCce CUCTEMbI CBA3U
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KaK Ha 3em/ie, TaK U BHeLHWe (CO CNyTHMKamMM NAaHeT).

128 oKrtaBa — 37O 3apsa, ¥ noTeHuman 3apsaga scerga 100% (npeaensl ot 0 Ao 124), 63 oKTaBa — 3TO MarHUTHbIN
MMMY/IbC, MW TPAaBUTALLMOHHbIV NOTEHLMaN, BCceraa AoKeH 6biTb 100% (npegensl oT -123.999 oo 123.999).Bpems
OTHECEHO K MarHUTHOMY MO0 MaKpoobbeKTa. noHAMue UHOUsudyasnbHoe 0418 Kardo20 06vekma. MPUHATbIN Ha
CerofiHA OTcYeT BpemeHu Ha 3emsie ABNsAeTCA A1A 3eMAN UCKYCCTBEHHbIM M MPUBHECEH Ha 3eMto U3BHe. [eneHue
BpeMeHM Ha 12 mecAueB, 24 uaca, 60 MUHYT, 60 CeKyHA npuBHeceHo u3sHe HALCUCTEMOM 6e3 yueTa
ocobeHHocTeN 3emau.

Buonornyeckune Yacbl M Yacbl MHTEPBEHTCKOM CUCTEMbI XKU3HEODBecneyeHns He COOTBETCTBYHOT APYr Apyry. Kpome
TOro, U3MeHeHne H6MONOrMYEecKMX YacoB MPUBOAMT K HE MOMPaBUMMbIM MyTaLMAM, YTO camo no cebe anseTca
MPU3HAKOM YHUYTOXKEHUA BUOCTPYKTYPbI.

KoopAaunHaTbl cucTembl oTcHeTa BpeMeHun

B cOOTBETCTBUM C NPUBHECEHHON Ha 3eMJIl0 CUCTeMbl OTcYeTa BpemeHW obpasoBaHa CeTKa BPeMeHW. ITo —

— AeneHve Ha mepuauaHbl (OT nosoca Ao noAatoca). MonydYeHHbI Takum

obpasom “apbys” u cTan sTanoHOM BpemeHW Ha 3emne. Mpuyem Bpemsa B
oAHON Takol “apbysHoi gonbke” oauMHakoBo. 24 AONbKM 06pasyloT Kpyr
BpemeHu (cyTouHbli). CeTKa BpeMeHW YCTaHOBEHA OTHOCUTENbHO HOXKHOro
Yanbca (AHT/IUA) u nmeeT KoopAanHaTbI: 0° gonroTbl u 51° 56’ 23" CeBepHol
WnpoTbl. OTHOCUTENBHO 3TUX KOOPAWHAT M NPOU3BOAMTCA OTCYET BPEMEHM
Ha Bcem 3eMHOM wWwape. Ho Ha 3emnie ecTb M BTOpaA TOYKa OTCYETa BPEMEHW.
CobCcTBEHHO cucTeMa KM3HeobecneyeHUA 3eman paboTtaet ¢ noaHbim 12-Tn
YyacoBbIM MHTepBasom. B 0 yacoB — Ha 1 % CHuXKeHMe Bcex NoTeHuManos, U B 12 yacoB — Ha 1 % nogbem 3TUX
noteHunanos. OTHOCUTENbHO 3TOr0 MHTEPBAa HEOOXOAMM KOHTPO/Ib MPOXOXKAEHUA NPOTrPAMMbI, U 3TOT KOHTPOJIb
C pa3HuLEen poBHO 2 4aca 56’ 23", yuuTbiBas CTPYKTypy “apbysa” BbinosnHAeT ABcTpanus (KOro — BocTok).

Kak Bnaum, Ha nepsbii B3rnag, noctpoeHa 3¢ddeKTMBHAA M NPOCTaa CUCTEMA OTCYETA BPEMEHWM M KOHTPOANA 3a
TeKywmm npoueccom. KoHeyHo, Kaxaaa Hosaa CUCTEMA, 3axBatmsluaa 3emat0 MAM 4acTb 3eMau, CTpemuTca
NOCTPOUTb CBOK CUCTEMY OTCYETa BPEMEHW, HO HAa CErofHA rNaBHaA CMCTEMa OTCYETA BPEMEHW — 3TO MMEHHO
YKa3aHHas BblLe.

Bpemsa peakuumn

onpedendemca cocmoaHueMm ammocgepsl. OgHA U Ta e peakuumsa, NpoBeAeHHaa noj
3emnei, Ha 3emne UAWM Haf MOBEPXHOCTbIO 3eman, byaeT MmeTb pasHble ToukuM 0 —
nepexoga. C Hoabps 1995 r. nNpoucxoguT MpPOLECC MOCTEMNEHHON0 CHUMXKEHWUA
aTMOCepHOro AaBAEHUA, U 3TO 3HAUYUT, YTO CMECTUNNCH TOUYKKM 0-NnepexonoB peakLumii 1,

COOTBETCTBEHHO, U3MEHU/IOCb BpemA peaKLI,MVI, T.e. nmbo YMEeHbWNNOCb 3Ha4YeHue Ea
(ANbBEAO)
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FannwouymHauua - NTapmoHuna mexay Hapcucremoid, Cuctemoii u Nogcuctemoit - FeHepatop - Neorpapuueckas
30Ha HA3HA4YeHHOro MU COMPOBOXKAAEMOr0 XU3HEHHOTo NPOCTPaHCTBA — MMapoaHepreTuKa - MnaBHas 3apaua
Cuctembl YnpasneHus (MHTepBeHTCKoM) - FpaBuUTaums - (paBUTALMOHHDIM NOTEHLMAN OKTaBbl

MannounHauus

— 3TO YAaCTUYHbIN NepeBos, MO3ra B aHTUHEWTPOHHOE COCTOSHME, KOTAa eLe
BO3MOXeH 06paTHblil nepexos. OpHako npu obpaTHOmM nepexone
YMEHDbLUAETCA 3HayeHue anbbeso M MOXKET BO3HWKHYTb HeynpaBasiembli
UMKIMYECKMIA NPOLECC, Ha3BaHHbIN NapaHoiiei.

NapmoHusa mexay Hagcuctemon, Cucremom u Nopacucremon

OTHOCMTENbHO MOogenu 3emnu:

- Hagcucremoii sisnatotca ConHue, JlyHa, CNyTHUKM N1aHET.

HasHayeHne: ¢dopmupoBaHue 6Guomaccbl, GopmMpoBaHWE  MoO3ra
aTmocdepbl, 3aNUCb NPOrpamm B MaTpULLbl BUOCTPYKTYP.

- CUCTeMOM ABAAIOTCA CTPYKTYPa KOMIJIEKCOB, PAaCMOJIOKEHHbIX MOZ,
NOBEPXHOCTbIO 3eMnu.

ObecneunmBaeT CUHXPOHM3ALMIO COBLITUI, WCNOMIHEHME MPOrpamm,
noaaep’KKka mosra aTmocdepbl U KOHTPO/Ib UCMONHEHMA NO MaTpuLam,
KOHTPO/Ib BUOCTPYKTYP, NOAAEPHKKA CBA3M CO CMYTHUKAMM NAAHET, U3SMEHEHUSA TEXHOTEHHOro XapaKTepa (npumep
— U3MeHeHue rNybuHbl OKeaHa), NoAbEM M Nocaaka KOHTPO/bHbIX cuctem (H/10), dopmmpoBaHMe M NoaaepKka
TpyboK BxoZa 40 5 KM nog, 3emnto, obecneymsaeT asukeHme ConHeyHol cuctembl K naaHeTe Cyp (SUR) — 4 3Be3aa
Bonbwol meaBeauupl. JIMKBUBALUA OGUOCTPYKTYP, He CNOCOGHLIX BbINOMHUTL NPOrpamMmmy AeiCcTBUNA.
Be3sycnoBHoe obecneuyeHne 6UOCTPYKTYp Bcem HEOBXOAMMbBIM A5 UCNOIHEHUA Nporpammbl. s ceoelt paboTbl
CucTema pacnonaraeT Komnaekcamu nupammg, (18 Komnaekcos).

- Noacuctemoii ABAAETCA KOMMNEKC ABNEHUNA, AeNCTBUN U COBbITUIA, OCYLLECTBAAEMbIX B MaTepuaibHOM MUpe,
MUPE 3HEPTUMA N UHbIX COCTOAHUN, NMPOUCXOAALLMX B MOgeNN 3eMNA Nog BO34eNCTBMEM M B PaMKax YNpaBAsoWwmx
nporpamm Cuctemsl.

FeHepaTop rpaBuUTO — MarHUTO - ANEKTPUYECKUI

noAAepuBaeT CyLLecTBOBaHMWE NepemellaeMblXx MaTpuL, Ha BCEX YacToTax.
Mobas dopma Ku3HM TpebyeT Noadep:KKM YacTOoTHOro 6HanaHca, M 3Ta
noaaeprkKka obecneymBaeTca Ha BPEMEHHOM UAN NOCTOAHHOM OCHOBE .

Mpu  aBuKeHUM  Kocmuueckoro  Kopabna  6e3  MarHMTo-3NneKkTpo-
rpaBUTaLMOHHOrO reHepaTopa B NEpByH0 o4Yepedb JIMKBUAMPYETCA MO3T, U B
nocneaHow—o6bwWwnBKa (Teno).
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Neorpacmnyeckas 3oHa Ha3HaA4Y€HHOro U CONpPoOBOXAaeMoro
XXU3HEHHOro NMPoCTpaHCTBa

= Takosas reorpapuyeckas 30Ha OXBATbIBAET: OCHOBHYK 4acTb HOro-
% BocTouHOl A3uu, TeppuToputo Poccmmn € 4YacTbto APKTUKKU, OrPaHUYEHHYIO
Yyactb tora EBponbl, 3anagHoe nobeperkbe JIaTUHCKOM AMEPUKM U 30HY
AHTapKTUKKU. TOYHble reorpaduyeckme o4yepTaHmA YKas3aHHbIX 30H MMetoTCS,
ynpasasolwme nporpaMmmHblie cepsepbl aKTUMBMPOBAHbI, NpoLecc Hayvana
dopmmpoBaHMA 30H BKAYeH 2012.11.23 Ynpasnswowmm Komnaekcom
AnTtan.

HapgeneHve TaKoBOW 30HbI OCYLUECTBAAETCA CO CTOPOHbI Bocco3gatoweinca Cucrtembl YnpaBneHua 3emnéit,
yuuTtbiBalowweii HoBoe (GYHKLMOHaNbHOE KU3HEHHOE omnpeAeseHue KaxKAaomy obLecTsy M3 MHTErpupyembix B
6yaywee rpynn awogeit an1a NpenocTaBfeHUs MM Bblbopa M camoonpeneneHus no obpeTeHuto aKTUBHOrO
COYYaCTHOrO COCTOAHWA B OpraHM3aLuMu CBOero OyAyllero »utus, obpeTas Tem CambiM FapMoHUIO B 0bLiem
npouecce NponcxoaALLero HblHe BOCCTAaHOB/NIEHMA MHOrO NYTU CYLLECTBOBAHUA, OPUEHTUPOBAHHOIO Ha pasBuUTHE
WUCTUHHOW LiMBMAM3aL MK nnaHeTbl 3emns.

f'mpopoaHepreTuka

MAOTUHBI U BOAOXPaHWUMLLA BbIBOAAT U3 XO3ANCTBEHHOIrO 060poTa
6onbwMe naowagn 3eman. M3meHeHWe MAPONOTMYECKOro
peXnMma B 30HEe BOAOXPAHMAUL, NPUBOAUT K NOATOMNEHUIO,
3aC0/1IeHUNI0, 3260/1a4MBAHMIO NOYB, PAa3MbIBY PYyC/ia PEKU HUKE MO
TEYEHUI0, HapyWeHUIo KUcIopogHoro 6anaHca B BOAE HUXKe
NNOTMHbI, HE6NAronNpPUATHLIM CABMIaM NPUPOAHOro paBHOBecUA B
6uocuctemax. Ho 3to He Te npobnembl HaHOCMMOro Bpeaa oOT
NPUMEHEHHOW TEXHONOMMU TUAPOIHEPreTUKM, U3-33  KOTOPbIX
cnefyeT M NpUAETCA € Hel pacnpou,atbea. TakoBOM YpoBeEHb
OrpaHUMYEHHOro CYKAEHUA CBA3AH TO/MIbKO C  OTCYTCTBMEM
WCTUHHOIO no3HaHuA 06  3HepronHOOPMaLMOHHOM "
KOHCTPYKTMBHOM  CYyTM  MPUPOAHbIX TAaWHCTB BOAbl, HE3HAaHWM BCeX €& CBOWCTB, KaK [/1aBHOMO
S9HEepProMHGOPMALMOHHOIO HaKoMuUTens Ha 3emJsie, COMPOBOXAAMLLErO B YCTOMYMBOM COCTOAHWWM COXPaHeHMe
YC/I0BUI OBUTAHMA 1 YCNIOBUIA KU3HU U NpoYee.

Cam npouecc npupoaHoro sogocbopa MAM UCTEYEHUS PEK He ABAAETCA MPOLLeCCOM CAy4YyaliHOro XapakTepa, a
ABNAeT cobo MOMHOCTbIO YMpPaBAAEMbIM CNOMKHbIM Mpouecc obuliero Kommnaekca 3HeproMHbOpPMAaLMOHHOIO
YKM3HECOoNPOoBOXKAeHNA Buonorndeckon chepbl U Gpaopsbl.

MAaposHepreTMKa He ABAAETCA MONOAHAEMbIM UCTOYHMKOM 3/IEKTPOIHEPTUM, OHA €CTb YCKOPAIOLWMIA NMKBUAATOP
OrpOMHbIX 06bEMOB MNPeCcHOW BoOAbl, T.e. BMOJHE onpenenéHHol 4YacTu YcnoBui KpaliHe Heobxogumoro u
6€3yC/IOBHOMO M3HECOMPOBOXAEHNA A5 BCEX HAc M, Tem bonee, ana nokoseHui byayuwero! Becb Kommniekc
TMAPOTEXHUYECKUX COOpPYXKeHUM, obecneumBatowmx GOPMUPOBAHUE WCKYCCTBEHHbIX BOAOHaKonuTenen AnA
obecneyeHns OeATENbHOCTU  CYLECTBYIOWEN TUAPOSHEPTETUKM TONbKO OAHOro Bosikckoro 6HacceiHa,
CMOCOBCTBYET IMKBUAALMM B CPEAHEM 3a 1oz, 1,5-2 Thic. KM’ BOAbI (3@ CYET CYLLECTBEHHOTO YBEANYEHUSA MAoLALeN
HenpupPoaHOW BOAHOI akBaTopuu). He meHee BayKHas OMACHOCTb OT MPUMEHEHWUA TMAPO3IHEePreTUKM CBA3aHa C
NPUPOAHON OrpaHUYEHHOM BO3MOXHOCTbIO MO BOCCTAHOB/JEHUIO WM He BOCCTAHOBNEHUIO KOMMJIEKCHOro
3HEeProMHGOPMALLMOHHOTO COCTOAHMUA BOAbI, PA3PYLUEHHOrO B pesy/sibTaTe eé MPOXOXKAEHUA Yepe3 KacKag Bcex
KOHCTPYKumit MC. 3To ocobeHHO onacHO AN MpPecHOl BoAbl, NOCKO/IbKY MMEHHO OHa UrpaeT nepBoCTeneHHoe
3HaueHMe B OMNpeAeneHHOM YacTM BCero KOMMJAEKCa 3HeproMHGOpPMaLMOHHOIO COMPOBOMAEHMA MO
KU3HEOeATeNbHOCTU KIeTKU, Kak B buonormyeckor cdhepe, Tak U aaa knetok ¢aopbi! Peub naet o coctosHmax m
KOHCTPYKLMAX IHEPTeTUYECKMX PELLETOK XPaHALLencA sHepronHdopmMaumnn Ana UHEPLMOHHbBIX COCTOAHWUIA SHeprui
(MmaTepunanbHbIX €€ COCTOAHUAX, OKTaBax)!
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maBHaA 3agavya CucrtemMbl YnpaBrieHUA (unrepsentckoii)

— C€O034aTb TaKue 6VIOCprKTypr, MO3I KOTOPbIX A0/IXKeH

i"’;ﬁ,,&k' 'b;:t\
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N \fl . BonaouweHHoe ynpasaeHuWe  BCero 6bITUA nHagunsmngos m

coLManbHaA OpraHM30BaHHOCTb 06LWEeCTBa, A0MKHO OblTb TO/IbKO
B dopme nupamugbl (NOCKONMbKY Tak TpeboBanocb BBE3EHHbIM
6a30BbIM  OCHOBaHMEM  MPW  MOCTPOEHUW  YNPABAAKOLWMX
HdopMaLmin):

YposeHb 1 — Mowwuax (Annax, bygaa n npoyee), reHoTMN mo3ra
481.

YpoBeHb 2 — «30/10TO MWUAMMOHY», BblNO co3aaHMe «30/10TOro
MUAIMOHa» Ha b6ase «[eteit ConHua», a BCE 3THUYECKME TpynMbl AO/MKHbI OblTb TO/MIBKO NPUMEHAEMbIM
pPacxogHbIM MaTepuasoM, Ha KOTOPOM npoBoaaTcA lMporpammHblie 3KCNEePUMEHTbI MO COBEPLUEHCTBOBAHUIO U
[0BeeHNI0 MO3ra A0 HYXHOMo No UX Nporpamme reHoTUna u B HYXXHOM KONMYecTBe. reHoTUnbl mo3ra 461, 462,
463, 464, 465, 466.

YpoBeHb 3 — «30/10TOM MUNAMAPAY, FEHOTUNbI Mo3ra 441, 442.

«30N10TOM MUNIMOHY» — 3TO XKPEeLbl, ynpasastowme puHaHcamu, HayKoW, COLIMYMOM U pacrnpenesieHUe BCeX BUAOB
MaTepuanbHbIX 6aar u ycayr.

«30N0TOM MUANMapA» — NPOM3BOACTBO M NMOMOJIHEHWE 3aMacoB MaTepuasbHbix 61ar, NoAroToBka u obecneyeHve

ycayr.

MpaBuTauunn

— 3TO CBOWCTBO 3/IEKTPMYECKOro 3apaga. B obwem Buge 3apas umeert
LLeHTPasIbHYIO YacTb M pyballKy (KOHTYp). 3apag, ABUraeTca Mexay y3aamu
MKOCasapa, UMes YroJl CKOJIbKEHUA U NoTeHUMan.

B cTpyKType MKocasapa pyballKa He HyHa, BEKTOP CTPYKTYpbl Hanpas/ieH
K LLeHTPY 3apsAza U camM 3apAf NoJBEP:KeH BO3AeMCTBUIO BHELHUX cu. Ans
obecrneyeHMa YCTOMYMBOFO COCTOAHMSA 3apsafa KaxAabll  MKocasap
“obpamnéH” aBymA AoaeKkasapamu.

[opekasgpbl — 3TO CTabuaMsMpylowme CTPYKTYpbl. 3apag He MOXKeT
CyLW,eCcTBOBaTb OAMH.

OTmeTMM: pebpa BHELUHEro fo4eKasApa U BMNUCAHHOIO MKOcCasgpa paBHbl, @ pebpo BHYTPEHHEero LoAeKasapa
MeHblle Ha KBagpaT 30/10TOro cevyeHusa. IPdeKT pasHocTM pébep M CO3[AET OCHOBbLI rpaBuTaumu. Pebpa
JofeKasapa umetoT GaHTOM 3apsaga, TO eCTb TOT ¥Ke 3apsj, HO C UHbIM KBapueBaHvem (no 2). 3ToT daHToOM umeeT
06paTHbIN 3HaK 1 0bpamnén pybalikon ana obecneyeHns He paccenBaHuns paHTomMa.

rpaBVITaLIMOHHbIVI NOTeHUMal OKTaBbl

(n1-n2)

é? — HEYETHbIN, 3HaKonepemMeHHbIN, MaKCMMaibHasA PA3HOCTb CMEXHbIX
& noteHumnanos 1.24 ;
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AOsuxkenue - AHK - JopekasgpanbHo - UKocasgpanbHana CTpyKTypa - AparoueHHOCTU U AparoueHHble meTannbl
Oyx - lyXOBHbIA pUTyanbHbI Npa3gHUK «KpelieHue» -

[1BXXeHwue.

- W3MEHEeHWe camMoi CWbl TPeHUs M camol rpasuTaumm (nwboro
MaKpoobbekTa). [BMKEeHWe — 3TO CyneprnosvuMsa 4acToT, CO34aBaeMblx
OBUXKUTENEM W cpefon aAsukeHua. Ona Takoro asukenna B KOCMOCE
Heo6Xo0AMMO He TONbKO MMETb rPaBUTO-MarHUTO-3/IEKTPUYECKUIA reHepaTop
Ha 6opTy (y yenoBeKka 3TO — KMBas K/ETKAa), HO M 3HAaTb OCOBEHHOCTU
NOCTPOEHUA cpeabl ABUXMEHWA. BbiBegeHbl 3aBMCMMOCTM, CBA3bIBalOLLIME
BOEAMHO He TO/IbKO OOBbEKT ABUMKEHMUA, HO U CPeay, U CUCTEMY YyNpaBieHUs
Kak OAHO Lgefioe, NOCTPOEHHOE Ha OAHOM MPUHUMMNE — BOJIHOBOW MoAenmn
aToma u Tabnmue Makcuma.

CTaTUCTMKa ABuxKeHua. O6paboTKa pesynbTaTa — TONbKO C Y4ETOM BPEMEHM Camoro obbeKkTa, U 3TO Bpems
WMHAMBUAYANbHO, 0COBEHHO 3TO KacaeTcsa ABWKEHUWU BOIHbI B aTOME.

JTroboli Kocmuyveckuli obvekm (naaHemeol, CoaHYA) KaK 0b6bekm He UHepyUuoHHOU maccel, dsuxcemca Moo
yrnpasseHUeMm amoMHbIX peakyul, rnpoucxodawux Ha 0aHHOM obbekme. [lguxceHue npoucxooum 80 8pemeHu
npoxox0eHuUs amux peakyul. Peakyuu ¢hpopmupyem Cucmema YnpasneHus.

- 3TO ABOWHAA CnMpanb, War Cnupanu COOTBETCTBYET 3HAYEHWIO YaAcCTOTbl CO
3HayeHMem p = 6 . ITOT LWAr TOYHO BMUCLIBAETCA B CTPYKTYpy aTmocdepbl, B
KOTOPOW BOJIHA CBETA MMEET TO e camoe 3HayeHue p (Ha Mapce 3TO 3HauyeHue
nHoe). Hayke u3BecTHo noHatue “KogoH” (A, C, G, T). M3BecTHo, 4TO OHMU
ABNAKOTCA OCHOBOW popmupoBaHMa 20 aMUHOKMCAOT, HO cama JHK — 3To Toxke
KMcnoTa (N0 Ha3BaHWIO), a KWUCAOTa — 3TO CTPYKTypa, B KOTOPOW NpOMCXoauT
KaKoe-To pa3sutue. Mpumep — *KeHLnHa UMeeT KUCIYIO cpeay, B KOTOPOW pacTér
nnoza. Motomy wmHPopmauumsa, NonyvyeHHas ANA PaA3BUTUA, CHayana npoxoamT
KOHTpPO/Mb (TyAa AWM OHa nonana), a 3aTem dopmupytoTca ycnosua pas eé
A A peanusauuu. Cnupanb AHK — pgBoliHaa (neBo M npaso), 4TO B TOYHOCTM
Vel . £ 1 cootBeTcTBYET NpMHUMNY POpMMpOBaHMA CUCTEMbl CBA3M, MOCTPOEHHOM Ha
NpoCTbIX uncnax, 6asoBoe MPOCTOe YMCNO — 3TO BXoAsllee (NeBOCMMpanbHOE), CMEXHOe MPOoCToe YUCI0 —
npasocnMpanbHoe, NpeAHa3HayYeHo AA BbIbpoca oTpaboTaHHOM MHPOPMALIMM U OTCEBA HE HYXKHbIX NOCTYMNAEHWUN.
OHK — [lesokcnpunbo - HyknenHosas Knucnota (PHK — Pubo HyknenHosas Kucnota).
C OHK reHa nHpopmauma nepeaaércs nHbopmaumoHHoi PHK (maTpuuHoi PHK).
PaccmoTpeHue BapuaHTOB NPUBOAMUT K TOYHOMY 3HAYEHUIO HEOBXOAUMbBIX KOLOHOB KaXKAOMY reHoTMny. KoaoHbl
[HK — 370 y3/1bl, OTHOCUTENBHO KOTOPbIX GOPMUPYIOTCA MHPOPMALMOHHbIE BNOKMN.
[OHK— 310 “KoHBeliep”, UCno/ib3yemblii MO3rom Aasa GOPMUPOBAHMNA MOHHbIX CTPYKTYP U OpraHu3aumMm obMeHHbIX
npoLeccos.
[OHK — 370 ocafiouHan CTPYKTypa, U Npy 3aMeHe MO3ra OHa He U3MEHSEeTcsA, NPOCTO Ha 3Tom “KoHBelepe” byayT
cobupatbca apyrve petann. Hayka onpegsenuna, uto us 64 kogoHos dopmupytotca 20 (M3BECTHbIX) BMAOB
AMUHOKMCAOT. OcTanbHble 44 Hen3BeCTHbl. 3aMeTUM, YTO 3TN 20 aMMHOKMUCAOT -aHaIOTU LLEXOBbIX pacnpeseseHunin
npu “KoHBeliepe”. Ecan “KoHsenep” — “uex cbopkn”, To A0NKHbI BbITb “Uex WTamnoBKkK”, “uex nokpackn” u T.4.
Hapo nonaraTb, YTO HemsBecTHble 44 aMUHOKUCIOTbI — 3TO CTOPOHHME “Madno3HbIe” CTPYKTYpbl, UMK obpacTaeTt
noboe opraHM3oBaHHOe “Npoun3BoacTeo”.
OHK, KaK KOHKpeTHaa aHepromHGopMaLMOHHAsA KOHCTPYKUMA KnacTepHoOM cucTembl ynpaBaeHUa OTKPbITOro Tuna
— 3TO CBOEro poja TO/bKO NMLWb MHPOPMALLMOHHO-YNPABAAIOLWMIA KKOHBEMEP», C KOTOPOro B KOHEYHOM UTOre Ha
BbIXo4e 06pasyeTca KaKoW-TO KOHKPETHbIW (HO He ciiy4yallHoro obpasoBaHMA) NPOU3BEAEHHbIA UM «MPOAYKT» U3
BCero notpebHOro NporpamMMHO 3afaHHOr0O MHOroobpasusa, Kak B ¢opme OnNpeseneHHOro KOMMYECTBA KUBbIX
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KNETOK, TaK U B popme BCEX HEODOXOAMMBIX MPOAYKTOB «A/1A UX KOMIMJIEKCHOIO MUTAHUA» Ha YPOBHE 3HEeprui,
HaXOAALLMXCA B UHEPLUOHHOM COCTOAHUM (CAOMKHbBIX BUOXMMMUYECKUX MONEKYNAPHDBIX COeAUHEHUI).

OHK «penaetca u xpaHutca» Mosrom! MoneuntenncreylowmMm XpaHutenem UHGOPMALMOHHOM CyTM camoW
moaenbHoi KoHctpykuuu OHK asnaetca cam Mosr (yc10BHO Ha3BaHHbI B chepe meaULUHbI, KaK FTONI0BHOW,
CMUHHOM U «BPIOWHON») U UMEHHO TOJIbKO C MOMOLLbIO YacTu ero GyHKUMA M NPOUCXOAUT peryinposBaHue
npouecca no BbiMYCKY «NPOAYKTa» C 3TOro CNnoKHeiwero KoHBeiliepa! /lloboe OTK/IOHEHWE OT COCTOAHUI TaKoM
MHPOPMALMOHHON rapMOHMMU, — €eCTb He TOJIbKO Hayaso, HO M nocaegyowee NPOUCTEYEHUE PasINYHbIX
aHOMaJIbHbIX COCTOAHMI Nocneayowero bbiTUA, T.€. Tak Ha3blBaeMbIX B MeguUnHe, «3aboneBaHuii». MogaenbHas
SHeproMHbopmaLmMoHHan KOHCTpyKumMa OHK He nmeeT BoobLEe KAaKOro-nMbo MOHATUA O TOM, YTO eCTb TaKoe
«umndpoBo 6asnc» NPU NOCTPOEHUN KOHCTPYKLMU MHOOPMALMKN M NO/b30BaHUA eto. bonee Toro, OHa He TONbKO
He yMeeT «No/ib30BaTbCA» Npuxoaallen nHpopmaumen Ha 6ase LMbpbl, HO U He 3HAET, YTO 3TO TaKoe BOOLLLE, U
nostomy 6e3 ¢yHKUM Mo3ra no fewundpoBKe Mpuxoaallert M3BHe WHbopmauum c LMOPOBOrO Ha WHOM,
MoAeNbHAA KOHCTPYKUMA JHK coBeplueHHO «riyxas 1 caenas». B aTom u 3akntovaeTtcs ucxogawan npobiema B
npoaABAeHnn H6o/blUel YacTu TaxKenenwnx 3aboneBaHunii Ntoael, Kak NPUHATO HA3blBaTb Ha FEHETUYECKOM YPOBHE,
C OAHOWM CTOPOHbI, ABAAA 3TUM CaMblM Kak Obl HEKOe HeCcOBepLUEHCTBO WM CBOEODOPA3HYI «MPUPOSHYHO»
He3aLMLLEHHOCTb Hallel NAoTH.

D,o.qexaap,pan bHO-UKOCal3aparibHasdA CTPYKTypa

JopeKasgpanbHas CTPyKTypa MmeeT Bce 4 y3n1a, TaK Kak uMMeeTcA
A / COBMELLEHNE C MKOCA3APOM, YTO obecneymBaeT NosIHOLEHHbI 0OMeH Npu
i --rq NobbIx cxemax obmeHa.

>

/
LA
?;
\’,‘

— 3TO XMMMYecKue 37emeHTbl, obnagatowme O0COOEHHON NPUBHECEHHOMN
KOHCTPYKUMEN 3HEPreTMYecKMX Pellétok M HEeKOTOPbIMM CheuuduyHbIMKU ANA
HUX  3HEepreTMYecKnmu COCTOAHUAMM. Bnarogapsn NPUHLMMUANbHOM
& i | KOHCTPYKTMBHOW CXOXECTU WMX SHEPreTMYecKMx PelléTtok € pelwéTkamu mosra
noaein, 0cobeHHO MHPOPMALIMOHHBIX U APYrMX GYHKLMOHAbHbIX B/I0KOB, a TaKXKe MMes COBMnadeHMe Mo oKTaBam
NpUMEHSAEMbIX 3Hepruii, obecneymnBalolmx SHEProMHPOPMALMOHHOE U MHOE XM3HEHHO BaXKHOE A/A K/eTKM
SHepreTMyeckoe COMpoBOXAeHWe CO CTOPOHbI CUCTEMbI, — BCE 3TO MO3BONAO OnpeaenéHHbIM OCHOBaTE/IbHbIM
06pa3om MNPUMEHATb APAroueHHOCTM B MpOLEecce MNOCTPOEHUSA KOHCTPYKUMIM YMpaB/ieHUA WM KOHTpoAns 3a
nenctBuAMK nogein. B AaHHbIN MOMEHT Mbl He byaem AeTasn3npoBaTb COCTOAHMA 3HEProbUMoXMMMYECKOM
33aBUCMMOCTU U MHOOPMALMOHHOTO BAMAHUA YKa3aHHbIX AparoueHHocTell Ha obmeHHble NMPOLEeCcCchl B KAeTKax,
MOCKO/IbKY 3TO He YMECTHO M3-3a Y3KOW TeXHONOrMYecKoW crneumannsauum n ocoboro 3anpeta B Ny6AMYHOCTM
TaKOBbIX CY}KAEHMI N0 pa3HbIM NPUYMHAM 3aLLUTHOTO XapaKTepa.

Ho, Takaa 3aBMCMMOCTb 4pe3Bbl4allHO B/MATENbHA, OCOBEHHO Y MHAMBUAOB C BBeAEHHbIMU 4XX reHotTunamu
mo3sra!l UmeHHo 37oT 3dpdeKT no3sonan Cucteme NPUMEHATb APAroLEHHOCTM U LieHHble MeTanNbl A5 BOM/IOLLEHUA
PasNMYHbIX GYHKLMIA NPU MNOCTPOEHMM KOHCTPYKUMIA yNpaBAeHUA U KOHTPOASA B UCMOAHUTENbHbIX Mporpammax,
CBA3aHHbIX C BEWHbIM NPUMeHeHneM ntoaei. Takum obpasom, CyLLLeCTBEHHOE BAUAHME Ha TBOPEHUE UCTOPUM ANnn
nlogen ¢ nomoulblo MX e 6e3BOIbHOro ydacTva uAM 6osee NPUBbLIYHO BbIPa3UTbCA, Ha pPasBUTUE WX
LUuBMAM3aLMK, CbITPANo MMEHHO MNPMMEHeHMe AparoueHHbIX MeTanNoB WM AparoueHHocTeit, ocobeHHo A0
BBeAeHuA 441 reHoTtmna mosra (1433 r., YK Anbnbl 1).

Ecnn oKkrtaBa 3apaga 6onee 54 (go 512), dopmupyeTca HeumHepLMOHHasA
Macca, KBAHTOBAHHAA NO Ha3HAYEeHWIO U CBOMCTBAM.
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OyXOBHbIN pUTyanbHbIX Npa3gHuK «KpeweHue»

MmeHHO 19 AHBapA exerogHo ¢ Komnaekcos JlyHbl B CTpOro
onpeaenéHHoe Bpema nepejaBasacb Mporpamma, onpeaenstoasn
3HEepPromHPopMaLlMOHHOE KOMIMIEKCHOE COCTOSHME BOZbI C YNpeXAeHNEeM
Ha Lenbl roZ, C COOTBETCTBYIOLLEN MOSHOW NOCAeAytolel Koppekumnen
Bcex eé cocTtofHui. Ecam BbiTb TOuHee, TO NpeaBapAloLLMe U3MEHEHUA
BOZbI Npoucxoaunno B nepmog, ¢ 21 oktabps no 18 AHBapa exkerogHo, a 19
AHBApA U3BHEe Nnepezasasacb NporpammHas MHGopmauma 0 eé CoCTOAHUN
Ha Becb roa. ExxeroaHas KoppeKLma IHeEProMHPOPMaLMOHHOTO COCTOAHMA
Ny > BOAbI NPAMbIM 06pasom npesonpeaensna, C O4HON CTOPOHbI, HEKOTOPbIEe
nporpaMmHble 0COHEHHOCTH, KacatoLwmecs NponcTedeHna Nnporpammbl «Pas3BuTua sHeprobmoreHesmca naotm». Ha
Becb rog, 6binn onpeaeneHbl 0CO6EHHOCTM 0OMEHHbIX MPOLECCOB KMBOM KAETKM C HEOTbEM/IEMbIM AKTUBHbIM
y4yacTMem BOZbl BO BCEX €€ COCTOAHMAX, MO0 ANA BCexX NtoAeN Ha naaHeTe, MO0 AN OTAENbHbIX FPYNN U3 HUX,
pasfiMyeHHbIX Mo reorpaduyeckoMy MAM MHOMY MNPM3HAKY. Kak M KakMm 06pa3om OCyLLEeCTBAAETCA TaKoBoe
B/IMAHWE Ha BCIO NJIOTb OpPraHM3ma Ntogen, Kakum obpasom obpeTaeTcs rapMOHUS 3HEPreTUYECKMX COCTOAHWM
KJETOK NJOTU C COCTOSIHUAMM BOZbI, — BCE 3TO eCTb AeNCTBUTENbHOE YYA0TBOPEHHOE TaUHCTBO OT «COTBOPEHHOrO
Mwupa», KOTOpoe A0/KHO BbiTb MO3HAHO A0 UCTUHHOM CBOEW CYTM W YYTEHO B NpaKTUKe bbiTua ntoaei! Kaxaon
reorpaduyeckn pasNMYeHHOW TEPPUTOPUM M COOTBETCTBEHHO KaXKAOWM rpynne Atogei, packBapTUPOBAHHbLIX Ha
Hel, Heobxoauma «cBos» crneumdUyeckas Boaa.
C Apyrov CTOPOHbI, YePE3 KOPPEKLUMIO SIHEPTOMHPOPMALMOHHOIO COCTOSIHMA BOAbI 3aKNaAbliBaIMCb NPOrPaMmMHbie
paMKu onpeaeneHHbIX U3MEHEHWUN, KoTopble Bbliv HeobxoAMMbl NO Nporpamme «PasBuTve reHoTMNOB MO3ra».
370 ewe 6onee CNOXKHbIE NMPOLECCHI, C MOMOLLLIO KOTOPbLIX EXEroAHO npeaycmaTpuBanncb GparmeHTbl HEKOEro
3apaHee obycnoBneHHOro nNogbopa M NOTEHLMANbHOM aKTUBM3AUMKM Byayllell CMONHUTENbCKOM AeATENbHOCTU
TaKWUX MHAMBUAOB C KOHKPETHbIMU FrEHOTUMAMM MO3ra, KOTOpble A0/IKHbI OblTb 334€ACTBOBAHbI B KAKUX-TO 06LLMX
WIN YaCTHbIX AEUCTBUAX UM COBLITUAX B TE4EHWE BCero byayLiero roaa.

ExxXeHegenbHbIN KOHTPONb KomnnekcoB YnpaBneHus:

. KoHTponb cTpykTypbl 3eman

. KoHTposb BbiNosHeHMA [TporpaMmHbIX YCI0BUIA

. KoHTponb mo3sra reHotnnos 333

. KoHTponb mo3sra reHoTtunos 421, 422, 423

. KoHTponb mo3sra reHotnnos 441, 442

. KoHTponb mo3ra atmocdepbl

. KoHTposib aHepreTnyeckoro obecrneyeHus.

Kak ykasbiBanocb paHee, Komnnekcbl npoBepAlT BCE, HO
KOHTPOJIMPYIOT TO/MIbKO TemnepaTypy. B To e Bpema Temnepartypa
asnserca GyHKUMel yrna cKonbXeHua 3apaga, ¢asupoBaHua w
CTPYKTYpOi 06beKkTa KOHTponA. Mmea JocTaToyHO 6onbluyto uenb
TepMMUHANOB No cbopy MHPopmaumu, Komnnekcbl B 3aJaHHOE BpemMsa MOJy4yatoT pe3y/abTaTbl KOHTPOASA M
pearnpyroT TO/IbKO Ha, Te OTKNOHEHWSA, KOTOPbIE BbILUAM 3@ AOMYCK.

NOoO s, WN R
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¥eneso — ¥usble cywectsa — XusHb noaei

XKeneso

— OCHOBa MOCTPOEHUA BUONOTUYECKUX CTPYKTYP, U30TOMbI Kenesa (MOHBbI)
ABnATCA 6a30BOW CTPYKTYPOM B KPOBU, TAM OHM HE PIKABEIOT U XKUBYT POBHO
CTONbKO, CKONbKO Hago. To ecTb, B OT/IM4ME OT 30/10Ta, Kenes3o obnagaet
NamaTblo. ATOMHAA CTPYKTypa *Kenesa BKAoYaeT 6710KM TeTpasapos (namaATs,
npu4yém Ha 33, 36 1 42 oKTaBax).

— 3T0 6uMogaTtuMKkn, U ecan usmeHsieTca (no Mporpamme) 4YacToTHbIM 6anaHc, To
NCYE3aT HEHYXHbIE 6VIO,£I,aT‘-IMKM M NoABNAKTCA HOBble, NP 3TOM HaA0 MMETb B BUAY,
no Mporpamme 4YacTOTHbIKM 6anaHc TONbKO pacTeT (YBeAMUYMBAETCA OKTaBa), NOTOMy
NnocTeneHHo nc4yel3arT 6VIO,£I,3THVIKVI KPYNHbIX pa3amepoB N NOABNIAKOTCA bonee menkue.
OcobeHHo TwaTtenbHo Cuctema YnpaBaeHus cieanT 32 Ye/IOBEKOM.

BO BCElM ee CYyTU W CYLWHOCTU KaK TAaKOBOM, eCTb NOACNEACTBEHHbIN pe3y/bTaTt
BO34ENCTBMA yrnpasBaalowen wnHbopmaumm, ABAAIOWENCA, B CBOKO o4vepeap,
Le/NieBbiIM KOHTAKTHbIM YNpaBAAKOLWMM NPOLECCOM C cybcTaHUuMel CocTosHUA
Pasyma .
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3emna naaHema — 3EMI1€TPHCEHVIE - 3uMmHee coNnHuectoaHue - 3on0T0€e ceyeHue
3emsig nnaHeTa

McKycCTBEHHaA CTPYKTypa C HEpPaBHOMEPHbIM pacrnpefeneHnem maccbl, obuias
naowagb pasHa 512.0 MAH. KB. KM (C y4eTOM NOBEPXHOCTEN rop, BNaguH.

NmeeT cuctemy xusHeobecnedeHns 6MocTpykTyp (18 cucTem, Kaxkaaa MmeeTt oT
88 00 596 KomneKkcos Nupamua — 6e3 yyeta nupamup ceasu). Yenosek 3aBeseH
Ha 3emnto 145762 roga Tomy Hasag,.

BpaweHune 3emnm — 3a cyet ConHua.

3emneint ynpasnsetr Cuctema YnpaB/ieHWs, pPacnonoXeHHasa Mo noBepxXHOCTbHO
3eman. Ha 3emne 12 Cuctem YnpaBneHus, CBA3aHHbIX mexay coboi, n 21
Cuctema KoHTpons.

3emns umeeT 3 0CM — MArHWUTHanA, rPaBUTaLMOHHAA U 3/1eKTpuyeckas. Ecam no marHMTHOM ocM MMNYAbLC UAET Mo
MepuUaMaHy, To Mo ApPYyrMM OcAM MoTeHuManbl “ABuratotca” Mo BCTPEYHbIM CrMpanam. B Hy)KHOW Touke
NMOTEHUMA/bl MO TPEM OCAM MepeceKaroTca, 06pasya adPeKT BbINOSHEHNA NPOrPaMMBbl B 3a,aHHOM TOYKeE.

3emnsa - Cuctembl YnpasaeHUs NPOU3BOAAT NpeaBapuTesibHy0 06paboTky MHPopmaLmm, nepesatoT BCE Ha JIyHy.
Mocne nepepaboTkuM JlyHOW M aganTauMm K AOCTUTHYTbIM 3HAYEHUAM MNPOU3BOAAT NPUEM [porpamm, ux
06paboTKy 1 cbpoc B aTmochepy 3emu.

3eMnAa UMeeT aKTUBHbIe 30Hbl — y31bl XapTMaHa, Kiopu, PeHTreHa, yepes KoTopble BeCb CNEKTP YacToT CTaHOBMUTCA
[OCTyneH B 1060 TouKe.

3emMmneTpsiceHue

— 370 M3MEHEeHMe MarHUTHOro CoCcTosHUA Hoocdepbl.

Ha 3emne HeT M He MOKeT BbiTb HeymnpasAsemblX 3emaeTpsceHunin. Bce
3eMNIEeTPACEHUA pas3geneHbl Ha TUMbl, B Ka)KAOM Tune ecTb CBOM
0CO6eHHOCTU. YnpaBaeHne BCEMM 3eMNETPACEHUAMM Npon3BoamT Cuctema
YnpasneHus. Ecam 6bl He 6bin0 ynpaBneHus, 3emns gasHo 6bl pa3Banuiach.
PaccmoTpum 3eMNeTpsAceHus, KOTopble BAMAIOT HA KU3HeLeATe/bHOCTb
yenoBeKa. Kak NpaBunao, oHM NPOMCXOAAT Nocae BBOAA HOBOM Mporpammbl 1
Lenb 3TUX 3eMNeTpAceHuit — ybpaTb Y:Ke He Hy)KHble CTPYKTypbl (3aTem

NpPon3BOAMTCA 3aMeHa).

3emneTpsaceHns bbiBatoT 3 TUMOB.

Tun 1. 3emneTpaceHua, U3SMeHAOLWME NOBEPXHOCTb 3eM/IN U ee BHYTPEHHIOI HAUYMHKY.

ITM 3eMNeTPACEHMA BCEM U3BECTHbI, U HET CMbIC/1a AETa/IM3MPOBATb UX.

OKTaBbl NOTeHUManos Hebonbwme — 22.5, 28.5, 32.5, 63.5. OnacHOCTM AN MO3ra HeT.

MpuunHbI 3emneTpaceHns tuna 1:

- ABMXKEHUe NauT;

- AeATeNbHOCTb Ye/loBeKa (rMAapo3NeKTPOCTaHL MU, MOBOPOTbI PEK, UCKYCCTBEHHbIE BOAOXPAHMAMULA);

- NPOTOHHbIe 06Pa30BaHMNS KaK pPeakumsa Ha M3MeHeHMe anbbeno 3emnu.

Tun 2. 3To 3eMIETPACEHNSA, KOTOPblE BOCMPUHMMAIOTCS KaK MarHUTHble Bypu.

OkKTaBbl 3TOro TMNa 3emneTtpAaceHuna 34.5, 38.5, 56.5, 62.5, 66.5.

3TN 3eMNeTPACEHNA MOTryT, KOHEYHO, Bbi3BaTb (KaK BTOPMYHbLIM MpPU3HaK) 3emneTpAceHnsa Tuna 1, Ho 3To
CONPAXEHO C MOLWHOCTbIO U dopmMpoBaHMEeM KonebaTenbHoro npouecca. Mpu 3eMNeTpACEHUM TUNA 2 MOXKET
NPOMCX0ANTb OTPbIB MO3ra OT MOHHOW CTPYKTYpbI.

MpuuYnHbI 3emneTpaceHuns Tuna 2:

- feATenbHOCTb Yenoseka (A3C, 3arpssHeHne Hoocdepbl, UCMbITaHUA OPYXKMA MAaCCOBOrO NopPaXKeHus)

- BBEAEHWE CUCTEMAMM KU3HeobecneyeHUa HOBbIX BUOCTPYKTYp, He YAOBNAETBOPAIOLWMX YCAOBUAM KU3HU Ha

3emne;
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- USBMEHeHMe peMMoB PaboTbl cucTeM KnsHeobecneveHus.

Tun 3. 3emneTpaceHusa B KNETKaX Mmo3ra.

9T0 — camble onacHble 3eMNeTPACEHUA.

HeobxoAMMO NOHUMATDL, YTO 3TU 3EMIETPACEHUA NPOUCXOLAT Ha OYEHb BbICOKMX OKTaBax — A0 512, 1 3TM OKTaBbl
ncYesatoT, nepesoas BUOCTPYKTYPbl B UCXOAHOE COCTOAHME — 6e3 mo3ra.

MNpuunHbI 3emneTpAaceHua TMna 3:

- UBMEHeHMe CTPYKTYpbl KOHTpons Hoocoepbl;

- U3MEHEHME TAaKTOBOrO OKHa MPOLLECCOB;

- UBMEHeHMe 0CeN U penepoB CUCTEMbI XKU3HeobecneyeHus;

- peann3auma HeCaHKUMOHMPOBaHHbIX MPOrPaMm CUCTEMAMM KM3HeobecneyeHus.

He cywecTtByeT CNOHTaHHbIX (He OPraHU30BaHHbIX) 3emeTpAceHU, TO ecTb Aboe 3emneTpsaceHue
NpPOMUCX0AMUT, BO-NEepBbIX, BO BpEeMEHU U B NPOCTPAHCTBE, U BO-BTOPbIX, TONIbKO NPU AO0CTUNKEHUU OnpeaeneHHbIX
YCNOBUMA.

Mpy 3emMneTpsaceHun NpPOUCXO4UT BbIBPOC MOLLHOTO MarHMTHOro nosA (30Hbl XapTmaHa). Bbibpoc nons
COMNPOBOXKAAETCA U3MEHEHMEM CTPYKTYP NOKPOBA 3eMAu, CABUT NUT, Pa3/IOMbl.

Ha n3ameHeHne MarHMTHOro NOAA PearupyroT }KMUBOTHbIE, Pbibbl, HACEKOMbIE.

3emneTpsaceHMe NPOUCXOAMUT Yepes CTPOro onpeaeneHHoe BpeMsa 06paTHOro ABUMKEHUS MArHUTHOFO NOAs — Npu
AOCTUKEHUN BeIMUYUHbI MeHbluen 0,02 % oT Hopmbl (100 %).

3nMHee cConHuecTossHue

— 22 peKkabps.
ITOT AeHb COBMNAZAET C BKAOYeHMEeM Bcex KomnaeKkcos 3emu.

deHOMEHaNbHbI  MUP MOCTPOEH C MCMO/Jb30BAaHUEM 30/10TOrO
CeYEHUS, U HUKAKMMMK PacCYETaMM Hesb3A MONYYUTb MepexofHble
bYHKUMK, ecnm He 3HaTb BCE O 30/10TOM CEYEHUN.

3ono0Toe ceuyeHune u ero ppakTanbl (MX 4OCTaTOYHO MHOTO) ABAAETCA
KPUTUYECKOW TOYKOM ANA CUCTEM, B KOTOPbIX NPUHATO NPaBUNO
napannenbHoro nepeHoca. Mpu M3meHeHuu nw6oro napametpa
M3MEHAIOTCA MapameTpbl Bcel cuctembl (TO ecTb UX Hago Bce
NOJIHOCTbIO NePecYUTbIBaTh).

370 e CBOMCTBO OTHOCUTCA K MCMO/Ib30BAHUIO BbICLLEWH MATEMATUKN
(anddepeHLManbHOE U MHTErpanbHOE UCHUCAEHUS, U 0COBEHHO npwu
pacyeTax LMANHAPUYECKUX GYHKUMIA).
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WHepuuoHHan cuctema - MHepumoHHas macca - WUHpopmauus - UHPopmaumnoHHble 610Ku (0cobeHHOCTH
bYHKLUMIA- @MKOCTb - CKOPOCTb BBOAA-BbIBOAA - CNOCOH XpaHEHMA - BOSMOXHOCTb aHaM3a - BBOA, MHGOPMaLUn 1
MYCK WCMONHEHUA - paspylleHue UMHPopMauuu - paspylleHne UHOPMaLMOHHOro 610Ka) UHpopmaumoHHas
oKTaBa - WHPopmaumoHHOe nosne HeUTPUHHOro npocTpaHcTBa (MHPOpPMaLMOHHOE Mo/se MPOTOHHOTO
npoctpaHcTBa) - WHPOPMaLMOHHbIE TPAHCAALMOHHbIE KOHLUEHTpaTopbl - UHPOpMaLMOHHbIE OCHOBbI ANA
cos3gaHua Cuctembl - WUHPopmaunoHHoe conpoBoxpaeHue - WHPOpMaLMOHHOE  NPOCTPAHCTBO
WHbopmaumoHHaa  3HeproTpaHcaauma - WHdopmaumoHHaA 3awmTa OT BHELWHEro BO3JencTBuA -
UHpopmaumoHHaA 3awmta oT 6MOCTPYKTYp - McnonHUTeNbCKoe COCTOsHME CBA3aHHOe C BOCCO3AaHMeM
UCTUHHOM Cuctembl YnpasneHus - Ucnosnb3oBaHMe MHGOPMALMOHHbIX NOTOKOB 3emau - UcTuHHaA KoHCTpyKuua
BCeii NOCNOIHOM CTPYKTYpbl ATMOCdepbl A0 MHTepBEHLUU - UCXO[HOE COCTOAHME BUOCTPYKTYP

UHepumoHHasa cuctema

Bce MHepUMOHHbIE CUCTEMbI, CTPYKTYPHO MOKHO Pa3/IoXMUTb C MOMOLLbH OKTaB.
Niobaa oKTaBa 3anucbiBaeTcA B BuAe onpedefieHHOW nocneposaTenbHoctTn. Ana
npumepa, rpaHULbl Ana ynpaeasemoro ¢GyHKUMOHMPOBAHUA MNOAKENYA0YHOM
Kenesbl Nofen onpeaeneHsl npeaenom oktas 47+48, NOSTOMY KOHKpeTHble KoZAbl
yNpaB/iAeMbIX COCTOAHUIN UX KNETOK NIeXKaT TONbKO B 3TOM Auana3oHe. OKTaBa CBA3M
Mo3ra ana ynpaBneHuAa  QYHKLMOHMPOBAHMEM  MOLKENYAOYHOM  Kenesbl
COOTBeTCTBYeT  3HayeHuwo  47.45004500, pna  Kopga  MNpoCTpaHcTea  64.
MopgKenyao4uHan xenesa, Kak ynpasasemas GyHKLMOHMPYIOLWAs CMCTEMA, NpUCYLLa
TO/NIbKO BMOCTPYKTYpEe, OCHOBaHWE OKTaBbl MPMBA3AHO ANA 3eMaU K MPOCTPAHCTBY
Esknunga.

MHepUMoHHana cucTema M3MEHsieT CBOe COCTOAHMEe TO/IbKO Noj AeNCTBMEM MarHuUTHoro wumnynbca (MMW),
pa3fenaemoro no aHanormMu C Pas/iodKEHMEM BEKTOPOB Ha 3/1EKTPUYECKME U TPaBUTALMOHHbIE CTPYKTYpbl MO
CTPOro KBaHTOBAHHOW LIKane WMNyAbCcoB. MarHUTHbIA MMNYAbC, €AMHCTBEHHO MNPUBOAALLMA B COCTOAHUE
ABUXKEHUA N0OYI0 MHEPLMOHHYIO CUCTEMY, 3TO — IMBO HAKOMNEHHbIN COBCTBEHHbINW, MO0 BHELHMMI, AOCTAaTOYHO
MOLLHbIV NOTEHLMAN, YTOObI MPUBECTU CUCTEMY B COCTOSHUE ABUNKEHUA.

UHepumoHHasa Mmacca

MMeeT BPEMA KU3HM, onpeaensemoe MA0THOCTbI0 3apsAA0BOro 3KBMBA/IEHTa U €ro 3HaYeHUem
NPM CBA3N MOHHDBIX CTPYKTYP.

3TO OAHO M3 BaA)KHEMLWMWUX CBOWCTB MEPBUYHbIX MaTEpPUI 3Heprui
(marHUTHOM ¥ aneKTpuuyeckol), nepedarowmx (Hecywmx B cebe)
Mupoobpasytolwme LenM  KOHCTPYKTMBHOMO  YCTPOEHMA  BTOPMYHbLIM
CNIOXKHbIM LeNecoobpasHbiM KOHCTPYKUMAM SHEPTUiA OA UX KaKOro-to
YCTaHOB/NIEHHOTO  MOC/NEAYIOWero rapMOHUYHOTO  GYHKLMOHANbHOIO
6bITUA, OTparkas YHMBepca/sbHOe pasHoobpasMe B CyLLECTBYHOLWEM
UMBUIM3AUMOHHO  pasBuBatowemca  Mupe  3Hepruit  Makpo #u

MUKPOKOCMOCa.
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3TO KOHCTPYKTUBHO 06YCNOBAEHHOE COBEPLLUEHCTBO MO Y/IOKEHWIO NMEPBUYHBIX MATEPUIM SHEPTUIN (INEKTPUYECKOM
M MarHMTHOM) B ycToMuMBOEe W YHKLMOHANbHOE (YNpaBAseMoe) COCTOSIHME WX B3aMMHOM TFapMOHUWU C
MOTEHLMANbHON BO3MOMHOCTbIO WMCMONHATL PaboTy, BAMAIOLLEE B OKPYMKAIOLWEM MX MNPOCTPAHCTBE ObITMA U
ABUXKEHUA, HA MeHee YCTOMUYMBbIE KOHCTPYKLUMWM SHepruii, obecneymBas UM HapyLllas TEKYLLYD FapMOHUIO MX
MHEPUMOHHOIO WAW  HEUHEPLMOHHOTO COCTOAHWMIA (MaTepuanbHOro WAM HemaTepuanbHOro Mo  CTapomy
OCMbIC/IEHMIO) B paMKax TaKTa MPOMUCTEKAIOWEro COBbITMMHOTO BPEMEHW, KaK 3/IeMeHTa MpPOorpaMmmHOro
LUMBUAN3ALMOHHO M3meHsatowwerocs «CoTBopeHHoro Mupay.

MHbOpPMaLMA MO CBOMM HaZeneHHbIM GYHKUMAM Noapa3aenseTca Ha caeayolime Tpyu Tuna:

- MMPOOB6pa3yHoLLEro XapakTepa;

- NO3HABATENIbHOTO XapaKTepa;

- YNpaBAAOLLEro XxapakTepa.

Ha Kaxgom 13 ypoBHel ynpasneHua Tun nHdopmaunmn obnagaet cneumdmnyHbiMm ana cebs GyHKUNMOHANbHBIMU
HafleNeHNAMM, KOTOpble CBOMM KOMMJIEKCHbIM 06A3aTe/IbHbIM  3/IEMEHTHbIM  HA/IMYMEM O KAXKA0rO
NPOrpPaMMHOro 3Tana Pa3BMUTUA, A TaKKe NPOCTOTON aKTUBHONO KOHCTPYKTMBHOMO €CTeCTBa CBOEr0 NMOCTPOEHUSA U
GOpMUPYIOLLErO YNPABAAIOLLErO BO3LENCTBUA, CO34ALOT Ty OOLLYO rapMOHUIO YNPaBAEHUA U KOHTPOIA 33 BCEMMU
npoueccamu npUpPOAHOro ObITUS 3HEPrMit U KX LMBWUIM3ALMOHHBIM pPA3BUTMEM, KOTOpas OAHOBPEMEHHO
dopmupyeT Kak bbl NpUpoa00H6pasytoLme 3aKOHOMEPHOCTU U COOTBETCTBYIOLLYHO PAa3BUBAIOLLYIOCA MPOTrPaMMHYHO
rapMOHUIO A/1A KaXKA0ro YPOBHA YNPaBAEHUA FAPMOHUEN Pa3BUTUA.

MNepepaya v npném

Mcnonb3ys mMy3blKa/ibHble CBOMCTBA aTOMHbIX CTPYKTYp (pasaen “MysblkanbHas rpamoTa aTOMHbIX CTPYKTYp”, U
“My3blKanbHaa Tabnnua XMMUYECKUX 3nemeHToB Makcuma”), Cuctembl YnpaBaeHUsA NpPoOU3BOAAT MPUEM U
nepegavy MHGopMaL MM, KOHTPOAUPYSA NPU STOM COCTOSIHUE MaTepPUasbHbIX U HE MaTepUasibHbIX CTPYKTYP.

Kagana nocbl/iKa 3axkaTa B pamKM, B Hel ecTb agpec, Gopma UCMONHEHWSA, TEKCT.

C 2007 roaa Bce TEKCTbl — TO/IbKO HA PYCCKOM A3bIKe.

(33 byKBbI), KOAUPOBKA CNYKEOHbIX NPU3HAKOB Ta }Ke.

Ob6bIYHbIN TEKCT Nepeaaétca B pamKax 2 okTaB (1 1 2 okTaBbl NMaHKHO, 12 ToHOB). CneumanbHbIi TEKCT KoaMpyeTca
KOMaHZHOW CTpoKow (8 ToHoB,). OANH U3 NPUMEPOB CNEeLNasibHON KOANPOBKM:

ToH KomaHga

DO McnonHnTL, BbIMOJIHUTD

RE 06beKT (H/10), maTepuanbHas CTpyKTypa
Ml MpownssecTn HemeaNeHHbIM NyCcK

FA PaspgeneHne KomaHabl

SOL *aatb (Bpema byaeT ykasaHo)

LA TonbKo Ana noaen

Sl OsuxkeHune (ansa HNO)

NA YHUUYTOXKMUTb, yOpaTb

Ha KomaHAy HaknazbiBaeTcss MybTUMNIMKAaTUBHAA MacKa no Tuny uncna PruboHauuu.

Mpumep KoMmaHabl: “noAHATL 06bEKT”

DOREFAREMIFADOSIFAXXXXXXXXXXXX..

X — Macka, 3a Hell — TeKCT A/18 6opTOBOro KomnbloTepa.

YenoBek BOCMPUMHMMAET KOMaHAY, MCNOAb3ys PEe30HAHCHble KOHTYpa MO3BOHOYHMKA: “CMMHON YyBCTBYHD —
610HAMHKA”. Micnonb3ytoTcs 24 No3BOHKa (2 OKTaBbl) M 8 MO3BOHKOB — KOMaHAa.

UHdopmaunoHHbIe 651oKKu

dopmuMpyIOT BeCKOHEYHbIE LEMNOYKM, U UMEHHO TakMM o0bpasom, UuTobbl obecneunTtb
- CO3faHNe pPasAUYHbIX MHOOPMALMOHHBIX OCHOB W CTPYKTYp, O6bEAMHEHHbIX B

o ) eanHyto Cucrtemy.
TakoBas Cuctema u ectb Mo3r atmocdepbl, pa3MeLLeHHbIN B AMana3oHe BbICOT OT «-
| - 2400 m» po «12400 m».
] Mpw3HaHuMIo oT CUCTEMbI MOANEXKAT CeAyHoLLMe OCHOBHbIE TUMbl MHGOPMaLMK:

—j - «JHUMKNONeauUYecKana». Bce BMAb!I 3HaHWUIA, HAKOMNEHHbIe B MpoLEecce pasBuUTUA

. ~ reHoTUNOB Mo3ra, AaBaemble CMCTEMON N5 MPaKTUYECKOro MX BOMJIOLLEHMSA NpuU
S o

S —— opraHusaumn 6bITMA N04EN B NPOLLECCE Pa3BUTMA FTEHOTUMNOB MO3ra MU NPOrPaMmMHOro

npouecca sHeprobuoreHesmca «pybaLlKkmn»;
- YnpaBaswwaa U no3HaBaTenbHaa UHPopmauma, nonydyaemas ot Cuctembl YnpaBneHus, npegocTaBasemasn
[O3MPOBaHO B MNpouecce MNPOUCTEYEHMA NPOrpaMMHbIX npoueccoB. [MpefocTaBAseTcs € ynpexAalowmm
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onepexeHnem, No BpeMeHM AO0CTaTOYHbIM AN €€ OCO3HAHMA U TEXHOOTMYECKOTO OCBOEHMA B NPaKTUKe byayLumx
[encTBuiA U cobbITUiA;

- WUHdbopmauua, nonyyaemas oT MUHbIX CTPYKTYP, BTOPUYHOFO UM HABELEHHOrO AONOSHUTENBHOIO XapakTepa
M3 AONONHUTENbHbIX TPAHCNATOPOB BHELIHEW MaTepuanbHOW cpenpl. TakoBon MHPOpmaLMen Nonb3yrTca AaA
NporHo3a obcToaTenbCTB byAyLWMX AeNCTBUIN U COBLITUIN NO pe3ynbTaTam BHELWHUX HAabAAeHUI, C TPUMEHEHNEM
uan  6e3  NpUMEHeHMA TEXHWYECKUX CpeacTB  HabnwopeHua W KoHTpona. OcobeHHocmu  ¢pyHKyuli
uHgopmayuoHHo20 6s10Ka

NHbOopMaLMOHHbIA 610K B 06wem ciyydae ponkeH 06nafaTb CAefytowmMmu BO3MOMXKHOCTAMMU U GYHKLUAMM:
€MKOCTbIO, CKOPOCTbO BBOAA-BbIBOAA, XPAHEHUIO, BO3MOXKHOCTbIO aHaIM3a MHbOPMALMK, BBOAOM MHPOPMaLMK U
MYCKOM WMCMO/MIHEHWS, paspylweHnem MHPopmaLmm n camoro 610Ka. Oblee npeacTasieHme o GYHKLMOHANbHbBIX
0cobeHHOCTAX MHPOPMALMOHHBIX G/IOKOB, Mbl MOMEM BbIPa3uUTb C BbIHYXAEHHbIMU OrpaHUYEeHUAMM, HO 06
OCHOBHbIX U3 HUX COOBLWMTL CieaytoLee.

EmKkocme uHghopmayuoHHo20 6s0Ka.

EmkocTb  MHpOpMauMOHHOrO 6noKa  onpegenseTca  CTPYKTYpoit
Bogopoaa H,. UMeHHO 3TOT BOAOpPOA, B OT/IMYME OT Apyrnx popm, umeet
B/IOXKEHHbIE CTPYKTYpPbl O0AEKA3[POB M MKocasapos. Kaxkaasa napa
(momekasap v ukocasgp) comepkut 50 eguHuUL, MHGopmaL M, B 0O4HOM
BOAOPOAHOM 610Ke 124 BNOXEHHbIX CTPYKTypbl, U oauMH 610K H,
copepnt 620 eanHuy, nHGopmaumm, ns HMx 120 — 3TO KOHTPOJIbHbIE
6uUTbl. U3 500 eguHUL, UHGopmaLmm, 24 oTBOAMUTCA NOA agpec (Komy oHa
npeaHasHayeHa), 44 — gata no KaneHgapto MeToH v npeaenbHoe Bpemsa
XpaHeHua nHpopmaumu, 12 6UT — Ko4 [0CTyna, 8 6UT — KOAOBLIN aapec
WCTOYHMKA WHPopmaumu. MHbopmauma obLiero HasHAYeHUA NPeACTaBAsETCA B My3blKa/JIbHOM COCTOSIHUM

KaXKaoro 61Ta, 3T0 1 €CTb CNUH.

Cob6CTBEHHO CMWH, KaK TaKOBOM, OMpeaensetcs CcOCToAHWEeM pyb6aliku

A 3apaga. bes pybawku 3apas  paccemBaetcA.  My3sblKaibHbIM - TOH
J KOHCTPYKTMBHO OTCTPOEH, Kak [ABOMHOM, M NOANEXWUT 06A3aTesnbHOM
\ AewndpoBKke nocne npuvema MO3FOM, MMEKLEro B CBOK ovepenb
Tabanuy koanposku. Mpumep: ReSi — 310 ecTb 6ykBa U. Ho, 3T0 To/IbKO 06Lan MHOPMALMOHHAA YacTb. EcTb ewwé
M KOZO0BasA CTPYKTYPa, KaK CTPYKTypa KOMaHpg, B KoTopon Re — o6beKkT, uam HJ/O, a Si — 310 nogbém. 310 umeet
cnefylolLee CMbIC/I0BOE 3HAYEHWE, — B MECTE HAaXOXAeHMA NPUEMHMKA UHPopmaLmmn byaet nogbém H/10 v Hago
Ha KOPOTKOE Bpems MOKUHYTb AaHHYH TeppuToputo. MHbopmaLmMoHHasa cTpoka nosTopaeTca 6 pas, kogosasa — 32
pa3a. YCTaHOBKA MO CNWHY OCYLLECTBAAETCA MyTeM M3MEHEeHWs NAOTHOCTU 3apaga. MHpopmaLMoHHble 610KH,
cogepKalme MHOOPMALMIO, MMEKT BO3MOXKHOCTb NepemellaTbCs. B HayKke Takoe nepemelleHue 3SHepruun
MHOOPMALMOHHOTO MOTOKA MPUHATO HasblBaTb YUKJAOHAMU U GHMUYUKAOHAMU (4acTO MNONb3YeTcs TaKOBbIM
’KaproHom ruapomeTeoposiorns). YnpaBasemoe rnepemMelleHue OCyLecTBASeTcA € ucnonb3oBaHuem HIO,
KoTopble GOPMUPYIOT KyNoJ, U MHPOPMaLMA COAEPKUTCA TONIbKO BHYTPU Kynoa. Mocne foxana Toxe obpasyercs
Kynon, cpes Kynona Ha3BaH pajyroun.
Ckopocmb 86800a-8b1600a UHopmayuu.

CKopocTb BBOAA-BbiBOAA MHOOpPMauuKM onpeaenseTca 06beKToMm,
KOTOPOMY OHa NpeaHa3HayeHa. B cekyHaax ato ot 0.000001 po 720
cekyHa. Ecnm Bpema meHee 1 cekyHAapl, UMeem MHbOPMaLUIO O
cobbITvM, KoToporo ewé HeT. OAHAKO BO3MOMHOCTbIO MpUEMaA
Takoh MHbopMaumm Ha cerogHa 06nafatoT eAnHULBI MHAMBUAOB.
Mocne nycka [nasHoi [Mporpammbl 3TUM CBOMCTBOM MOTMAU Obl
obnafaTh BCe NpPeAcTaBUTENN «30/10TOMO MUIIMOHAY.

f \ —
e

Cnocob xpaHeHUa UHgpopmayuu.

Cuctema Ynpasnenus (Komnnekc Kawnac) perynvpyer xpaHeHue
MHGOPMALMU MO KOHTPO/AbHOW AaTe, Npu AOCTUNKEHUU Npene/bHOM
AaTbl  MOCTyMaeT MAarHUTHbIA  MMMYAbC, C TMOMOLLbIO  KOTOPOro
NpPOM3BOAMUTCA CTUPaHME MHbOPMALLUN.

Kybuueckana CTpyKTypa peweéTku BbibpaHa He cayyaHo. 310 —
3aWMTHbIA co UMHbOpPMaUMOHHOrO 610Ka. BHewHWI poaexasap
MMmeeT 6 y310B MnepecevyeHus € Kybuuyeckol pelwéTtkoi. KoHTpoab no
COCTOAHUIO  3TOW  pewéTkn npomssoaut Komnsaekc, KoTopbii
pacnonoxeH B peHnaHaun, rnybrvHa ero pacnonoXeHua NpUMepHo
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4500 m. NMpn n3meHeHUn NAOTHOCTU 3apAada nHbopmaLMoHHOro 610Ka cnefyeT nepekoc 3apAA0B B KOHTPO/IbHOM
peweéTke M 33 HUM clnefyeT KOHTPO/b COCTOAHWUA, NPOUCXOAALLMIA Kaxayto cybboTy, He3aBUCMMO OT BpeMeHMU
roga.

Bo3moxcHOCmMb aHanu3a uHgopmayuu.

AHanns WHPOpMaALUM NPOU3BOAUTCA KaxKayt cyb60Ty, ucnonHuTenu -—
Komnnekc Kainac u KOHTPONbHble CTPYKTypbl, KOTOpble pacrnonaratoTca
BAOMb Nobepexba oT CaxannMHa Ao xKHoro Kutaa. KOHTpObHbIE CTPYKTYpbI
33[al0T PEXMM KOHTPOAA Ha JaHHbIN AeHb, TO eCTb 3HAYeHUA MAOTHOCTEN
noTeHuManos pybaLikM 3apaA0B M NAOTHOCTb NOTEHLMANOB CaMUX 3apPALOB.
Kpome Toro, popmupytotca Bce Heobxoanmble napameTpbl 610KoB. Mo aTum
3HayeHMAM Komnaekc Kainac nponsBoaMT KOHTPOAb HaMYMA MHPopMaLLMK,
a B cny4yae eé oTCyTCTBMA, NPOM3BOANT A03aAMNUChH.

KoHTponb no npaBuAbHOCTM  CYyTM  MHOPOPMALMOHHOIO  COAEpKaHuA
NPOV3BOAMTCA CUCTEMOM CEepPBEPOB, PACMONOXKEHHbIX Ha rnybuHe 1200 meTpoBs, CBA3AHHbIX APYr C APYrOM M
MMeKLWMX BbIXOAbl Ha MOBEPXHOCTb. TOYKM  BbIXOAQ, Kak npasBwuao, ob6opygoBaHbl NOCTPOEHMEM
cneumnanmsnpoBaHHbIX KOHCTPYKLMI (Xpambl, LEPKBU, KOCTENbl U T.A4.), CTPYKTYpa KOTOPbIX NO3BONAET NPOU3BECTU
KOHTposb (onpoc). MonyyeHHas nHbopmaLma NOCTynaeT B aHaMTUYECKYO CTPYKTYpy (Mpnanama, rnybuHa 4200
M). PasHocTHble nokasaTenu nocTynatoT Ha Kalinac ana NpuHATUA peLeHuii.

Bgo0d uHdopmayuu u nycK ucrnosnHeHus.

Beoa wHPopmaumm npomsBogMT Komnsekc Kannac uepes
cuctemy cepsepoB. [yck Bcex MHGOPMALMOHHBIX 6/10KOB
npoussoant ConHue NyTéM MOAAYM MATHUTHOrO MMMy/aAbCa Mo
KomaHae, noctynuBwen oT Komnnekca Kannac. Bce Tak
Ha3blBaeMble LePKOBHblE NPa3aAHUKN NPUYPOYEHbI K OTAENbHbIM
NyHKTam GoOpMUPOBaAHUSA MHPOPMALMOHHBIX 610KOB. “30/10TOMY

IIEPKOBHBIE
IMPA3JIHUKH

MWAIMOHY” CKa3KK He TpebytoTca.
Pa3spyweHue uHgpopmayuu.

PaspyLleHne nHpopmaumm ABNAETCA CNOXKHENLWeN 3adadven. Bo-
rnepebix, HafoO pPaspywuTb TONbKO TO, 4YTO Ye He Oyger
MCMNONb30BaTbCA, 8O- BMOPbLIX, HA B KOEM C/ly4Yae He HapyWwwuTb
TO, YTO paboTtaeT n byaet paboTtatb, B- TPETbUX, HE NMPUYUHUTD
60/1bLLIOro Bpeaa OKpy»KatoLLel cpeae.

PaspyweHnem mMHopmaLMmM 3aHATbI KOMNAEKCHl YnpaBaeHua
CTPYKTypol 3emnu, YnpaBneHWa cocTosHMEeM aTmocdepbl,
YnpaBneHna mosrom atmocdepsbl, YNpaBaeHUa MO3rom Atoaen,
YnpasneHna nogbémom U nocagkon obbvektoB wam HJIO.
CTupaHue — agpecHoe, nNo Tepputopun. Mpu 3ToOM BO3MOXKHO GOpMUPOBaAHME yparaHoB U LyHamu. C NOMOLLbHO
MOJIHWI NPOU3BOAMUTCS CXUraHMe BIOKOB BOAOPOLA, KOTOpble MMENU CTapyto MHOOPMALMIO, UMEHHO MO 3TOM
NPUYNHE MHOTAA MOJIHUM MOTYT FOHATBLCA 33 OTAENbHbIMW MHAMBUAAMM.

Pa3pyweHue uHopmMayuoHHo20 610Ka.

PaspyweHne unHOOPMALMOHHOIO 610Ka  MOMET MMeTb KpaiHe
HeraTuMBHble MOCNEACTBUA ANA  YesnoBeKa. Bo-nepsblx, cTMpaeTcs
OONrOBpeMeHHas M onepaTMBHas NamsaTb, T.e. YeNoBeK 3abbiBaer Bce.
Bo-BTOpbIX, HapylwalTcs ObMeHHble MpoLecchl B OpraHUMsme — 3TO
OTpaB/eHNA HOPMaibHbIMK NPOAYKTamu, GopMUPOBaHME NOCTOPOHHEN
bnopbl B KWLWEYHMKe BMAOTb A0 nepdopaumm KULEeYHUKa, nepesos,
0B6MEHHbIX MPOLLECCOB B KPOBWM B PEXMM KWUCIOPOAHOrO rofogaHus,
TY6EepKyNE€s, YHUUTONKEHME CBA3M MO3ra C MOMIOBOM CUCTEMON U
passuTemM cudUANCA U UHbIX BonesHel. Bcé 3TO BO3HMKaeT B Tex
C/ly4anx, Korga OTCYyTCTBYEeT HOBbI MHGOPMALMOHHbBIN 610K, KOTOPLIN U
JAET MO3ry 4YesoBeka Heobxoaumyr WHdopmauumio. PaspylieHue
nHbOPMaLMOHHOIO 610Ka NPOU3BOAMTCA ABYMSA MYTAMM.

MepBblit — CHUMKEHWE YPOBHA NOTEHUMAN0B B MHOOPMALMOHHbIX CTPYKTYpax. TOT NyTb NPUBOAMUT K M3MEHEHUAM
CNMHOB 3apAA0B, OCTaBAAA MHGOPMALMIO. B yCAOBUAX M3MEHEHUA CMMHOB NPOMCXOAMT HapyLleHMe AelWndpPoBKM
3anucu U cpabaTblBaHUE HUMKHEN CTYNEHN CaMO3aLLMUTbl — CYULIUA,

BTopoit NyTb — CTyneHYyaToe NOoBbILEHWE YPOBHA NOTEHLMANO0B B MHOOPMALMOHHOW CTPYKType. B Kaxaoi oKTase
YacToTbl MHOOPMALMOHHOTO B10Ka UMEIOTCA CBOW Mpeaensl, 40 KOTOPOro MOXHO MOAHATb NoTeHUman 3apsaga.
[pyY 3TOM Ye/I0BEK UCMbITbIBAET NOTPEBHOCTb UCNOAHWUTL TO, YTO eMy 3anuncaHo. Mepesos B UCNONHEHUE — 3TO YiKe
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aBTOMaTMyecKoe cTupaHue B MHGOPMaLMOHHOM B10Ke UCNONHEHHOM ynpasaaoweln nHbopmaunu. BAoK YncTbIn
M TOTOB K NPUEMY creflytoLeil napTumn nHpopmaLmm.
TpeTnit NyTb — yAaneHue HeHyxHOW MHopmauun. B page cnydaes Heobxoaumo yganut uHbopmaumio 6e3 eé
MCMOJIHEHMA, TOrAa HeT KOMaHA, nepes3anucu, MNpou3BOAUTCA POCT MNOTEHUMANoB 3apAda Bbllle BepxXHero
KPUTMYECKOro 3HauyeHuA. Ha cerogHA 3To NoKa eAMHCTBEHHbIVA MyTb CPOYHON 3aMeHbl MHpopmaumu. Mpu aTom
NPOUCXOANT aHHUTUAAUMA 610Ka, a Tak Kak MHbOOPMaUMOHHbIe 610KM OAHOrO reHoTWUNa CBA3aHbl, aHHUTUAALNA
NpOoV3BOAMTCA OAHOBPEMEHHO BO BCEX OCTa/ibHbIX 610Kax, a BCAeACTBME STOrO MCHE3aT He TOJIbKO camu 610Ku,
HO W uHaueuA. MNocne BBoAa HoBol Mporpammbl TpeTUn NyTb ByaeT 3aMeHEH Ha MATKUIA PEeXMM CPOYHOrO
YHUUTOXEHNA nHbopmaummn 6e3 aHHUIMAALMKU MHAMBUAA. [Jo MycKa 3TO NpoLecc TecTupyerca

Ecnrm xotAa 6bl B OAHOM C/y4ae yAactcA [OCTUYb  MOJIOKWUTENbHOrO pesynbTaTta (yaaneHue
nHbopmaLmoHHOro 610Ka 6e3 aHHUTMAALUKM 1 Be3 YHUUTOXKEHUA CaMOoro Mo3ra), To pesybTaT byaeT HemeaeHHO
ncnonb3oBaH npu lMycke Hosow Mporpammsl.

UHpopmaumnoHHan okTaBa.

wanos oxmaba nepban  oxmaba Bmopae  oxmaba mpemba

BUT nHdopmaumun, BOCNPUHUMAEMBIX 3PUTE/IbHBIM OPraHOM 4YyBCTB (B
1 cek anna 64 oKTtasbl).
[Ona 3emnmn —max 512 okTasa.
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UHcdbopmMaumnoHHOe nosie HeUTPUHHOIO NPOCTPAHCTBA (MnHM)

Nioboe Kocmuyeckoe Teso, Ha KOTOPOM Mpeanonaraercs pasBepHyTb
AKTUBHYIO  OMONOIMYECKYD KM3Hb, LO/IKHO YZAOBNETBOPATb MHOMMM
YCNOBUAM, B HaCTHOCTK, NO anbbeno, macce, yCAOBUAM ABUNKEHUSA U MHOTUM
apyrum. [na obecneyeHns BCEX YCNOBUM, Yy4MTbIBAA, YTO He CylliecTByeT
naeanbHbIX KOCMUYECKUX Tes, U CO34al0TCA CUCTEMbI XU3HeobecneyeHus,
npegHasHayeHHble He TO/MbKO AnA cobCTBeHHOM 3awmTbl, obecnevyeHus
CyLLEeCTBOBAHMA OWOCTPYKTYP, HO U MNOAAEPNKKM aBTOHOMHOW cpenpl, B
KOTOPOW CyLLECTBYET U Pa3BUBAETCA KMU3Hb.

EMEHHbIe Cuctembl }unsHeobecneyeHUs pacnonaraoTcA Ha BbIBPaHHOM NaaHeTe TakUM
CNHDanH 06pa3om, 4yTobbl ONTUMANbHbIM 06PA30M MCMONBL30BATL BCE NPEMMYLLECTBA

nAaHeTbl (MO ycnoBUSAM) M MAKCMMANbHO HEWTPann3oBaTb HELOCTATKM.

YunTbiBas, YTO CUCTEMbI KM3HeobecrneyeHMsA ABASKOTCA aBTOHOMHbIMM CUCTEMaMK MpeobpasoBaHMA 3HepPruu,
nosy4aemoi oT FNaBHOro UCToYHMKa — ConHua n Kocmoca, ot paboTbl 3TUX CUCTEM 3aBUCUT HE MPOCTO pa3BUTUE
CaMOW ¥W3HW, HO U CaM NPOLLECC PAa3BUTUA, TO ECTb CUCTEMDbI XKU3HeobecnevyeHUs JOMKHbIM 06paszom dopmupytoT
npouecchbl NO3HaHWA, NnepesaBaemble A7 UCNONHEHWUA BUONOrMYECKN aKTUBHbBIM CTPYKTYPaM.
M3 TeopunM CUMMETPUM KOHCTPYKUMWA pPelieToK 3HEpPrnin M3BecTHO, YTO MHPOPMALMOHHLIA curHan obnagaet
MaKCUMaNbHOM MHPOPMALMOHHON MOLLHOCTbLIO MPU AOCTAaTOYHO CNAaboM SHEPreTUYECKOM HaCbILEeHUN, NO3TOMY
ona dopmmpoBaHMA MHPOPMALMOHHOIO MOAA M3HaAYa/lbHO OblI0 BbIOPAHO MMEHHO HEWTPUHHOE MoJse, WU
HEeMTPUHHOE MPOCTPAHCTBO, KaK €AMHCTBEHHO MPUroAHOE ANA NepeMelleHUs TaKoBbIX SHepruit. ITOT maTepuan
MMeEeT Y3KYH0 CNeLMANN3aLMIO U HbIHE HE MOXKET BbITb MYBANYHBIM.

MNMone 3aWuTH
LlenTp

"TMpucocku” =

.

— pelwéTtKa atmocdepbl (Ha KapTUHKE), OKTaBbl Bbllle 72.

NHdopMmaLnOHHOE nofie NPOTOHHOro
NpocCTpaHcTBa (nnn)

— pewéTKka aTmocdepsbl, OKTaBbl 40 72.
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MHd)OpMaLWIOHHbIe TPAHCINAUMNOHHbIE KOHLUEeHTPAaTOopPbI

- Mpu co3paHum UHPOPMALMOHHON CETU M3HAYa/NIbHO B HEKOTOPbLIX Y3/1aX 30Hbl
f/m XapTmaHa 6b11n pa3meLleHbl MHOOPMALMOHHbIE TPAHCAALUNOHHbIE
- KOHL,EHTpaTopbl B BUAE LIAPOB.
| \ OunameTp wapa — ot 2 fo 33 cMm, OH UMeN CBOMCTBA Nbe303/1IeMeHTa.
MIMeHHO HafZ TakKMm LWapom 1 HeobxoaAnmo Bblfo CTPOUTL LLePKOBb.
\ K 1000 rogy H.3. YAC/IO TAaKOBbIX KOHUEHTpaTopoB 6bi1o 3260 wapos, Ao Macxu
A \ 2009 ropga ux Koau4yectBo y)Ke He npesblwano 1000 eanHuy, K HacToAwemy
/ BpeMeHU [eNCTBYHLWNX B aKTUBHOM MPOrPaMMHOM YMNpaB/AloLLEeM COCTOAHUN
!l \ 6osee He CyL,ecTByeT, MOCKO/AbKY WHGOPMALMOHHAA TPAHCAALMOHHAA UX
0eATeIbHOCTb OCTAaHOB/IEHa.

\. Ha noBepxHOCTM HaA TaKMM KOHLEHTPATOPOM BbICTPAMBANOCh COOpPYXKEHMe
f f.f?\..f"'“x\ cneunmoduYHOM KynbTOBOWM KOHCTPYKLMM, ObLiee KOAMYECTBO KOTOpbIX, T. €.

=) «MNPaBU/IbHBIX» LLEPKBEN, XpPamoB M MeyeTel He [O/MKHO Obl1o npeBblllaTh
KO/IMYECTBO paboTatoLMX KOHLEHTPATOPOB.

MH(bOpMaLIMOHHbIe OCHOBbI AnA co3gaHusa Cucremsl

NMobaa Haacuctema, umerowas BO3MOXKHOCTb co3gaTtb Cuctemy Ha
Kocmnyeckom Tene Tuna 3emns, Ao/KHa o6/1agatb  caepylowmmm
0cobeHHOoCTAMMU:

- MHbOPMALMOHHbIN 0bmeH c byayuielt CUCTeMON O0/KEH bObiTb
COrNAacoBaH C MPOXOXKAEHMEeM nakeTa MHPopmauun Yepes Bce TUMbI
peLweToK OT MecTa pacnonoxeHua Hagcmuctemol 40 Konbla CUctembl;

- MHPOPMALMOHHbBIM NAKEeT He A0JIKEH pacliMdpOBbIBAaTLCA HUKAKOM
WHoM Hapcuctemol mam CUCTeMon M He MOMKeT BbITb MCNO/Ib30BaH ANA
HaHeceHua Bpeaa Cucteme u Hagcucteme;

- MHPOpPMaLMOHHbIM 0bmeH Haacuctema — Cuctema — [loacucTemMa He [O/KEH HapylwaTb B/IOXKEHHYHO
NpPOrpammy TEKYLLErO Pa3BUTUSA;

- MHPOPMaLMOHHbIM 0bmeH Cuctema — lNoacucTema AOMKEH CAYXKMUTb TONBKO 334advyam, MOCTaBAEHHbIM
Cucteme, cneposatenbHo, Ntoboe BmellaTeNbcTBO B MHPOPMALMOHHLIM 06MeH A0MKHO BbiTb UCKNOYEHO, AarKe
nyTem YyHWYTOXKeHus nnbo uactm [Moacuctembl, Anbo camoi Moacuctembl B LeNOM (€CAM  BO3HMKHET
HeobXxoAMMOCTb, TO U camolt Cuctembl);

- Hagcuctema gonkHa MMeTb NOJHYIO MHbopMaLmMio o Kocmuyeckom Tene, Ha KoTopom ByayT co3paBaTbes
HoBasA CucTema u MofcMcTemMa, a UMEHHO TaKTOBble MHTEPBa/bl PELEeTOK, anbbeso, NAOTHOCTU 3apALO0B, TUMbI
ATOMHbIX CTPYKTYp, SHepreTMyeckne ocobeHHOCTM CBsi3el aTOMOB U T.A4.

UHdopmaumnoHHoe conpoBoXaeHue

bes  WMHOOPMALMOHHOTO  COMPOBOMAEHUA CO  CTOPOHbI  MPEKHUX
Ynpasnstowmx Komnaekcos, 60NbLWNHCTBO YCTaHOBNEHHbIX paHee GpYHKLMIMA

mfozir(r)\rz:tion y nHanemaos 42, 44 n 46 reHOTMNOB MO3ra He MOryT 061azaTbh aKTUBHbIM

i mation . o o

infor ‘om\a\“’“ NCMONHUTENBCKUM cocTosiHMEM. OCO3HAHME OKpYrKatowel «06bEKTUBHOM»
!

aencteutenbHoct  6e3 MHGOPMALMOHHOINO  COMPOBOXKAEHMA  bByaer
CTAHOBMUTBLCA HeafeKBaTHbIM. JIloAM YTEPAOT He TO/NbKO OBpPeTéHHbIN
YypOBEHb NMO3HAHWUA, HO U MPAKTUYECKUIA OMbIT CYLW,EeCTBOBAHUA B YCI0BUAX
BOCMPUATUA OKPYIKatoWen cpeabl, Kak peasbHOCTU A8 HUX, MOCKOIbKY 3TO
HanpsAMylo 3aBUCUT OT TOrO e MWHPOPMALMOHHOrO CONPOBOXKAEHUA.
[lOoCTaTOYHO M3MEHWTb YacTOTbl CAyXa, 3PEeHUA MW BHECTM KOPPEKUMIO MO rPaBMTaLMOHHbIM YacToTam, cpeaa
06peTéT CoBEepLIEHHO ApyrMe MPOCTPaHCTBEHHO-BPEMEHHbIE M WHble NapameTpbl, U MO3F C ero MpPexHUMK
bYHKUMAMM M BO3MOXKHOCTAMM HE CMOXKET BOCMPUHMMATL M OCO3HaBaTb €€, KaK peasibHOCTb.

Bo3paskeHWA CKEeNTUKOB O COXPaHEHWW MOCTOAHCTBA HblHEWHeN MHPOPMaLMM aKaLEMUUYECKOrO YPOBHA M
[OCTAaTOYHOCTM B €€ MPaKTUYECKOM MPUMEHEHWUU ANA NPOJO/KEHUA OblTUA, COBEPLUEHHO HE OCHOBATE/bHbI.
MOCKONbKY M3MEHEHUA CaMOM OKpYKatoLlein cpedbl U YyCNOBUIM 06UTaHUA B BAMNKaliee BpemMa MNOCTABAT nepes,
daKkToM HeobxoANMMOCTM B 06pPETEHUM NO3HAHUA COBEPLIEHHO MHOTO YPOBHA, HO NPU YCIOBUU UHTErPaLMM Mo3ra
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Ha 6osiee BbICOKME OKTaBbl. B 3TUX yCcNOBMAX COXPaAHEHHble MPEXHWEe aKafZemMuyeckne no3HaHua obpetyT
3HAaYMMOCTb aTaBU3Ma.

Bosnee TOro, NMpexHWn MHPOPMALMOHHbLIM MOTOK KM3HEOOECNeUunBatoLLErO COMPOBOXKAEHUA KMUBbIX KNETOK MO
MAOTHOCTU Y KOMMNEKCHOCTU YNpPaB/JeHUs CTAHOBUTCA MeHbLUe U MeHblue. BcneacTsme aToro, ypoBeHb PasBUTUSA
sHeprobuoreHesuca Tena Nogen HauMHaeT AerpaanpoBaTb C HapacTalowWwen MHTEHCUBHOCTLIO. B oueHb KopoTKue
CPOKM 3TO MPMBEAET K paspylueHUio OBMEHHbIX U APYrUX paHee ynpaB/iseMblX NMPOLLeCCOB OpraHusma. B stom
C/ly4ae, KOMMAEKCHble MyTaLMOHHbIE OTKNIOHEHMSA €ro Hen3beKHbi!

UHdopmMaumnoHHOe NpoCTPaHCTBO

NOCTPOEHO WMMEeHHO Mo Tuny nayTuHbl (MoacucTema), cam nayk, Kak
KOHTPO/IbHas CTPYKTypa — 3TO ecTb Cuctema. Ho Takmx maykos Ha 3emse
18, n y Kaxporo cobctBeHHOe MHPOPMALMOHHOE MPOCTPAHCTBO. [anee
ona  obecneyeHnsa 6e30MacHOCTM MayTUHbI  GOPMUPYIOTCA  CUCTEMbI
3aBUCMMOCTM OBBEKTOB, HECYLLMX YKPALEHHYIO MHbOPMALMIO (YYeHblx), OT
Pa3NYHbIX YCIOBUM C LENbi0 He JONYLLEHMA MNONYYEHHOW MHOPMALMN B
Apyrve nayTuHbl. 3T0 GOpPMMPOBaAHWE KOpUAOPa, rAe NeBad CTeHKa —
cucTema BAacTU, M NpaBas — penurusa. B 3T npeaensl 3aroHAeTcs BCe, YTO
cooTBeTCTBYET reHoTuny chopMMPOBAHHOTO MHPOPMALLMOHHOTO
NPOCTPaHCTBA M Noaaepxunsaertcsa, ucxoasa u3 6esonacHoctn Cuctembl. Ecam obpywntb oaHy U3 cteHoK, Cuctema
CO3JaeT HOBY!O, MO3TOMY B PaMKaXx Y»Ke CO34aHHOro MHGOPMaLMOHHOIO NPOCTPaHCTBA HENb3A pa3pyLlwaTh To, YTO
He NOANEXUT pa3pyLUEHUIO.

UHdopmaumnoHHas aHeproTpaHcnauus

M3 Bcero pguanasoHa LENeBOro YacTHONO OPWEHTMPOBAHMA Hallero WCCNefOoBaHWMA, Mbl  OrpaHMYMMmcA
paccmoTpeHMem TONMbKO Tex 3/n1emMeHToB Mo3ra CucTtembl WHTEPBEHTCKOro  YnpasneHusa, KoTopble
HenocpeacTBeHHbIM 06pa3om Yepes NpoLecchbl ynpaBaeHna bblav BAMATEIbHO CBA3AHbI C LLeAeBbIM NPUMEHEHNEM
nogen B pasBUTUM BMEHEHHOM ANA HUX LMBWUAM3ALMM, @ 3HAYUT U GOPMUPOBAHUU UX WMHAMBWUAYANBHOTO W
06LLecTBEHHOro CO3HaHWA, B YaCTHOCTY.

BblweykasaHHaa rpaduyeckasa yBA3b MHGOOPMALMOHHOMN
SHEpProTpaHCcAALMM  AEMOHCTPUPYeT  nocsiefoBaTe/bHYo
CXeMy 3HEepreTMYecKoro HUCXOZALWEro B3aUMOAENCTBUA
400 mexay yKa3aHHbIMM obbeKTamu, NO3MLMOHMPYA
NPOrpPaMMHYI0 YNPaBAAEeMOCTb, MOCTPOEHHYIO Ha NPUHLMME
OT «BbILLECTOALLErO K HUMKECToAWeMY». ITO YMO3PUTE/bHO
MoKasbiBaeT MNPUYMHHOE OCHOBaHWE [ANA pasbACHEHWA
WUCTUHHOM cymm BMEHEHHOro «NUpamuaancHoOro»
NOCTPOEHWA, KaK €AUHCTBEHHO «YCTOMYMBOM KOHCTPYKLMUY»
ynpasneHns obwecTBom M3 fOf4er Ha Bcex 3Tamax Mx
npeablayLiero CyLLeCTBOBaHUA nog, ynpassieHnem
WHTEPBEHTCKOM CucTembl. BMmeHEHHaa nocnefosaTesIbHOCTb
JHeproynpasneHua npeaycmatpuBana cnegywouwee: YK
«Inbbpyc» KaKAbld _4YeTBepr [JasBan  KOMaHAy Bcem
Komniekcam Tvna 560 npucTynuTb K Habopy NOTeHLMaNoB W nepefaTb BCe HAKOMEHHble NoTeHumanbl (B Tom
yncne v MHGOpPMaLMIO YNPaBAAKOLWEro Xapaktepa) Ha Komnaekcbl TMna 520 (Kak TenedoHHbIM y3en
pacnpenenuTens), Komnsiekcbl Tuna 500 (TepmuHanbl npeobpa3oBaHUA sHepruit), komnnekcobl 440 (06bEKTbI-
opyue wuam H/MO), komnnekcbl 400 (y3noBoiki  MHGPOPMALMUOHHBIA KOHLUEHTPATOp ANA ynpasBieHusA
MUCNONHUTENIbCKUMU AECTBUAMU Nt0AEN Yepes LLePKBU, KOCTENbI, MeyeTu), CepBepbl YNpaBaeHuUs.

3TO TONbKO /Wb PAHKMPOBAHHBIN 3N1EMEHT YBA3U B MepapXxuu NOAYMHEHHOCTM Pa3HOrO YpPOBHA OOBEKTOB, B
33aBUCMMOCTU OT BMEHEHHOW MM NPOrPamMMHON GYHKLMK, T.€. UX 3HAYMMOCTU B Mepapxmm Cuctemol YnpasaeHus. B
OEeNCTBUTENbHOCTH, KapTUHa Ob6Lei KOHCTPYKUMM ynpasneHusa yepes Cuctembl, Ynpasastowme Komnaekcbl w
O6beKTbl CyLEeCTBEHHO C/NOXKHEEe CBOEM MHOIOrpaHHOCTbIO. YNpaBaeHMe UCNONHUTENbCKUMU AeNCTBUAMM NitoLein
OCYLLECTBAANOCH NyTEM 3HEPrOMHPOPMALMOHHOM TPaHCAALMM OT Ynpasasawoowmx Komnnekcos yepes Bce TuMbl
O6beKToB Mo HUCXOoAAWEN UX GYHKLMOHANBbHOM 3HAYMMOCTH, A0BOAA YNPaBAAOLWME CUTHAbI U MHGOPMaLMIO 40
KOHKPETHbIX MHAMBUAOB MO HUCXOAALLEN NepapXmm UX Ae/leHUA No reHoTnunam mosra (ot 461 ao 421 reHotuna).

Toproeas
nanara
520

3Anebpyc
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B cooTBeTCcTBMM C TaKOBbIM MUPAMMUAANbHLIM KOHCTPYKTUBHbIM BMEHEHMEM CamMoro npouecca ynpaBnaeHusa, Ha
NPOTAXEHUN BCEX UCTOPUYECKUX 3TANOB Pa3BuUTUA O6U.I,ECTBa n3 mop,eﬁ CO CTOPOHbI Cnuctembl YnpasnieHUa yepes
3Hep|’0MH¢OpMaLJ,VIOHHy}O TPaHCAAUUKD BMEHANIOCb U obecneynBanocb d)OpMVIpOBaHVIe cooTBeTCTBYHOLWEro
O6LlJ,ECTBEHHOI'O CO3HaHUA ANA NPaKTUYHECKUX UCMONHUTENIbCKUX AencTeuii. OTa nocneaoBatenbHaag HUCXOAALLAs
TpaHCNAUMA U OBbACHAET NOK/NOHHOEe cocTosHue npeobsagatoulero 60/bLIMHCTBA Nepes HEecyuleCcTBEHHbIM
MEHbLUINHCTBOM, NMOBUHHO MPWHWMas Bce GOPMbl HACUAWUSA, BKAKOYASA U BMEHEHHbIM NapasUTU3M BO BCEX ero

Qogmax.

UHdopmaumnoHHan 3awmTa OT BHELWHEero Bo34eNCcTBUS.

BHewHMe, OTHOCUTENbHO AelcTaylolweit Cuctemsbl, B MNeEPBYHO
ouyepesb ByayT CTPEMUTbCA MOJYYUTb AOCTYN MPAMOW WM Yepes
BUOCTPYKTYPbI U HE TONIbKO K CUcTeme, HO U K Haacucteme ¢ Lenbio
NOAYMHEHUA UX CBOMM Mporpammam. HeT npobnem B
YHUUTOXKEHUU  MOCTOPOHHUX OOBEKTOB. 3aKOHbl  ABUMKEHUs
OAMHAKoBbl U uaeHTUdUKauusa ux m3BectHa. Kpome TOro, Bce
06bEKTbI, HE MCMOJ/Ib3yeMble B Mporpamme paboT, yxKe ABAAloTCA

NOCTOPOHHUMM.
BHellHee BO34ENCTBME MOMKET OCYLLEeCTBAATbCA M B [logcucTeme nyTem MPUHYXOEHUA BUOCTPYKTYP K CMeHe
YacToT CBA3M. ITO AOCTUraeTCsA NyTEM U3MEHEHMUA Yncia cnoes Hoocdepbl 1 ee NIOTHOCTH, a TaKsKe CMEHOI YacToT
CBA3M peleToK. Ho 3TOT npouecc BecbMa TPYLOEMKMI U ByeT cpa3y 3amedeH. bosiee CNoXHbIN B pacno3HaBaHUK
npouecc — MHGOPMaLMOHHAA 3aLLMTa HA YPOBHE BMOCTPYKTYp. Cama IMKBMAAUMA UM 3aMEHa CBA3M He NOANEXUT
KOHTPO/IO M MOXKET BbiTb BbiABAEHA TONLKO B MPOLECCE TPAHCMYTaLMK, KOTOPYD HeobXoaMmo nepuoanyecku
nposoauTb 6e3 yuwepba cywecTtBoBaHMA camont Cuctembl.

UHdopmaLMoHHas 3amTa oT GUOCTPYKTYP.

KpaitHe Ba)HO pasgenntb uHbopmaumio, uaywyo ¢ Hagcuctems! ot
uHdopmaummn, Kotopaa noctynaeT B [loacuctemy. Hukakas
MHGOPMALMA O CMbICNe CyllecTBOBaHMA CUCTEMbI, ee MnapameTpos,
CUCTeMbl CBS3W, NPOTOKO/IOB CBA3U W T.A4., He A0/MKHA BbITb AOCTYNHA
Moacucteme. Ecam uto-nmbo «npocoumntca» B Moacuctemy, TO 3TUM
MOTyT BOCMO/Ib30BaTbCA HE TONAbKO BHelwHWe CUCTeMbl, HO M CamM
BUOCTPYKTYPbI A5 MPUAAHUA CBOEN «OCO60M HEMOTOMNAEMOCTMY,

To, yto um 6ygeT NOTOM TOJIOMKEHO 3HaTb, MM AadyT Mpu
nepemelleHnM Mux Ha ypoBeHb Haacuctembl. OcTanbHas wHpopmauma 6yaer npocto creprta. Ho, ecium
6MOCTPYKTYpbI ByayT 06/1a4aTb BO3MOMKHOCTbIO COBCTBEHHOM CBA3M, KaK Y»Ke YKa3blBa/soCb paHee, 3TO NOCTaBUT
noa yaap camy Haacuctemy. OHa bygeT He cnocobHa ynpasaaTtb U ByaeT IMKBMAMPOBaHa.

HekoTopbim TMNam BMOCTPYKTYp LaeTca elie M MO3r 414 OnpeaeneHHoOn camocToATesNbHOM paboTbl. ITOT MO3rT
AOMKeH B6bITb YeM-TO 3aHAT. Y KaXk4oro reHoTuMna Mosr pasHblit. OAMH reHoTUN npeaHasHadyeH, Hanpumep, Ans
yrnpasaeHus, a APyron ans oxpaHbl.

UcnonHutenbCckoe cocTosiHue, CBA3aHHOEe C BOCCO34aHMeM
UCTUHHOM CuctemMbl YnpaBneHusa 3emnu

3TO MCNOMHUTENbCKOE COCTOAHME GOPMUPYETCA U ynpasaseTca Ha
ypoBHe HagcuctemHom 1M CUCTEMHOM, a Ans atogein Bcé ux bbitne
BOMJ/IOLWLAETCA  COOTBETCTBEHHO Ha  [loAcMcTeMHOM  ypoOBHe
ynpasneHus. OHO (MCNONHUTENbCKOE COCTOAHWE) B Atobom cayyae
HenocpeaCcTBEHHO U CyLLECTBEHHbIM 06pPa3om BAMAET HA NpoLecchl
BCEX YPOBHEW BOMNOLWLEHUA AEeNUCTBUI U COBLITUI B OKpyXKatollen
OENCTBUTENBHOCTM, KaK HEKOoe CTepyKHeBOe Hayano Ana BCero
ocTanbHoro. Mo cBoeil 3HAYMMOCTM, yKasaHHoe HapcuctemHoe u

% CcTeMHOe MCMONHUTENIbCKOe COCTOAHME, KaK B €ro MHePLMOHHOM
HEeMHEepPLMOHHOM (HemaTepranbHOM) COCTOSHUAX SHEPTUN, ABNAET COOOK COCTaBHYHO

(maTepuanbHoMm), Tak U B
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YacTb L,EeNoro BO BCEM NPOMCXOAALLEM, HEMOCPEACTBEHHO Kacasnchb NPy 3TOM U CYLLECTBOBAHMA KU3HU HA 3emne, B
TOM umncne.

be3 BOCCO3aaHWMA WUCTUHHOW CucTembl YnpaBiaeHua 3eman, HEeBO3MOXEH cam no cebe, Becb Mocaeaylolnin
npouecc nepexofia Ha WHOW, T.e. paHee BMEHEHHbIVN UCTUHHBIN NyTb UMBWUAN3ALUMOHHOIO Pa3BuUTMUA 3emau no
PasymeHHOW opueHTauuun. TaKKe HEeBO3MOXKHA peanusaumsa CamMol WCTUHHOM Lenn CyLecTBOBaHMA 3emau
Booblwe M UCNONHEeHMEe CBOEero r1aBHOro GyHKUMOHANbHOrO HageneHus, gaHHoro EM npu EE noctpoeHum
Co3pgaTenem, a MMEHHO: B MpoLecce BOM/OLLEHNA BCEX BOCbMM 3TanoOB CBOErO AUCKPETHOrO KOMMIEKCHOTo
UMBWUIN3ALMOHHOIO Pa3BUTUA AOCTUYb COBEPLUEHCTBA FAPMOHUN TOIbKO HEMHEPLMOHHOIO COCTOAHUA SHEPTUM U
cBoero Pasyma, ctaB B puHane nnocracbto BceneHckoro Pasymal

Ucnonb3oBaHne nH(popMaLUOHHbIX MOTOKOB 3emu

B npeBHOCTH, KOraa HeobxoaMMo 6bl10 NOCTPOUTL AOM, XKUTENb 3emMan
nocsefoBaTelbHO MPUBOAMA K MECTY NPeAnosiaraéMoro CTPoOUTeNbCTBa
Pa3INYHbIX KMBOTHbIX, @ WX MOBEAEHWE OMpeAensano, Hago Ha 3TOM
MecTe 4To-Mbo CTPOUTb, UAM HeT. HO JKMBOTHblE He TO/JIbKO Maxaau
XBOCTOM — OHW MepefaBann OrpoMHOE KOJMYECTBO MHPOPMALMK.
YeNoBEK e, He MmeA TPaHCAATOPa, He MOT UAEHTUOULMPOBATL 3BYKU U
TO, YTO KMBOTHble MNepeAaBasn 4yepe3 aHTUNPOTOHHOE MPOCTPAHCTBO,
WM KaK ceiyac NPUHATO rOBOPUTb, HA YPOBHE NOACO3HAHUA.
3T0 cBA3aHO B MepByl0 ovepesb, C NpeHebpeeHnem K TeM, YTO C TOUKK
o : , 3peHUA YenoBeKa CTOMT Ha CTYNeHb HWXKe ero pa3BuTuA. Bo-BTopbIX —
pasnmqmeM peLeToK 6MOCprKTyp Bce KMBOTHble B OCHOBE /MMdbl MMEIT AOAEKAIAPAbHYIO CTPYKTYpY, M
obMmeH nHpopmaL el ¢ HeNOBEKOM BO3SMOXKEH TOJIbKO B C/Iy4ae, eC/IM Y YeI0BEKa, XOTA Bbl YacTb MO3ra Mmena 6bl
3Ty Ke CTPYKTYpy. Kak byaeT nokasaHO HUMKe, Nporpecc Yes0BevyecTBa BbIPasu/Ca B CO34aHUM CPeacT8 MaccoBowm
UHPopmaLMnM — TeneBuAeHua, pPagmo, MeyaTHbIX WU3AAHMIM C Lenbld TapMoHMM C MPUPOLON B 4acTu
MHPOpMaLMOHHOTO Ob6MeHa, W MOCAeAyloLero K/AOHUPOBaHWA Yy YenoBeKa HOPMaNbHOM [oAeKasapanbHOM
CTPYKTYPbl MO3ra, YTO MO3BOJIMT HE TOJ/IbKO BbINONHATb CBOU GYHKLMU, HO U UMETb AOCTOBEPHYIO MHbOPMALMIO OT
6UOCTPYKTYPHbIX AaTYNKOB.
Hanbonee 621M3KO K OBLLLEHUIO C *KMBOTHBIMW NOAOLLA KEHLLMHA, KOTOPas KOPPEKTUPOBAA CBOM AEWUCTBUA, faXKe
Nno BOCMMUTaHWIO AeTel, nocne obmeHa MHOOPMALMEN C KMBOTHbIMU. 3aMEUYEHO, UYTO K JKEHLLMHE KMBOTHbIE
OTHOCATCA NyYLUE, YEM K MY¥KUYMHE, CUMTAA €ro TPYTHEM, @ XKEHLLMHY — OCHOBOM POAa U KOPMUAULEN. Y KEHLLUHBI
No-UHOMY MOCTPOEHa He TOJIbKO NOTMKa, HO U CTPYKTypa MHPOpMaLMOHHOro obmeHa. Koraa »KeHLlmHa rosopuTt
“HET” Ha npuUTA3aHMA MY}KYUHDBI, 3TO HEe 3HAYWUT, YTO OHAa eMy OTKa3blBaeT, a Bcero Auwb: «Haan EcTecTBeHHbIN
TpaHcAATOp», TO €cTb aKTUBHbIE TOYKM NMMPOY30B Ha ee Tene. B 1o ke Bpemsa “IAA” OOMKHO HACTOPOXKUTb —
«JJocpo4yHO AMHUCTUPYIOTY. KeHCKaa NornKa, B OTIMYME OT MYXKCKOW, NOCTPOEHa Ha NMPOTUBOPEYUAX, HO 3TO He
3HaAYMT, YTO Y HEe Masblii CNOBapHbIi 3anac. Kak NMoKasbiBaeT NPakTUKa, BCE XeHLWMHbl O4HOro reHOTUNa UMetoT
O/ZMHAKOBbIM CNOBapHbIM 3anac, BONPOC COCTOUT TONIbKO B TOM, KaK OH UCNOJb3yeTcs. M3BECTHO, YTO YEM MeHblLUe
CNI0BapHbIM 3anac KeHLWMHbl (KOTOpbI BHEWHe BOCMPUHMMAET MyXKUYMHA), TeM OHa 6onee yAayHO BbIXOAMUT
3amyK. Bosbmem ans npumepa cnosapHbiii 3anac (npumepHo 30 cnos) danoukm m3 “12 crynwes” Unbda u
MNeTpoBa. 3TO He C/10Ba — 3TO KOMaHAbl, Hanpumep:
XO — xupanbHan ocoba;
XO — XapTmaH, oToiiam (XapTmaH — Ha3BaHME MYKUYMHbI KaK MarHUTHOW aHOManuu);
XO — xo4yelb, OTAOXHEM, U T.4.
3TN KOMaHAbl NPOU3HOCUAUCL, KaK BblN0 OMMCAHO, B PA3/IMYHbLIX TOHA/NIbHOCTAX, M COOTBETCTBEHHO, BCaes 3a
KOMaHZOW B APYrom MNpOCTPaHCTBE WA MNoapobHas MHbopmaLmMA, AOCTAaTOMHAA AAA AeTanum3auum nobbix
npoueccos. Yem meHblUe BHELWHWIA CNOBAPHbIN 3anac, Tem 6onee opraHM30BaHHbIM MHPOPMALMOHHbIV 0BMeH. Y
MYKUMHbI, HA06OPOT — NpK HONbLIOM BHELWHEM C/MOBAPHOM 3anace OTCYTCTBYET ABOWHOM CMbIC/, TO €CTb OH
BbIHYXAEH BCe NOAPOO6HOCTU coobLaTh BCAyX, YTO yToMAsAeT caywatena. CKopocTb MHGOPMaLMOHHOIO obmeHa B
Pa3HbIX MPOCTPAHCTBAX PA3/IMYHA U TO, YTO YKEHLLMHA MOXKET NnepesaTh B TeueHne 1 cekyHAbl, MyKUYMHA TPATUT Ha
370 e He MeHee cyToK (NnpumepHo 128 nuncta Tekcta). Mpu nepesave MHGOPMaLUM U3 CUCTEM KU3HeobecneyeHuUA
HEKOTOpPble MYXUYMHbI MOTYT CablWaTb My3biKy (06blMHO 3TO Bpemsa — ¢ 3 4yacoB 30 muH a0 4 yacoB 30 MUH
MECTHOro BpeMeHMU), HO He MoryT ee AelndpoBaTb M AHEM NbITAOTCA (Te, KTO MMeeT My3blKanbHOoe obpasoBaHme)
BOCCTAaHOBUTb YC/IbILLIAHHOE, TO €CTb TPAHC/IMPOBATb. Bce BEAMKME KOMMO3UTOPbI — MY>KUMHbI.
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UcTuHHaa KoHCTpyKUuMA BCen NOCSIOUHOU CTPYKTYPbI
ATMOCCbepr [10 UHTEPBEHLIM

cogep:Kana TakoW KOMMEKC SHepreTMYecKMx pelwéToK, Npu KOTOpoM B
KaXKaom eé cnoe 6bl NPUMEHEH CBOM KOMMJIEKCHbIM Habop («peuent»)
M3 rpynnbl 4acToT 3Hepruii oT 12 go 224 oKTaBbl B OCHOBHOM U Aaxe
OTAEe/IbHbIMU 371EMEHTamMM 40 512 oKTaBbl (TONbKO U3 Di — CTpYKTypbl).
TakoBas NOC/NOMHAA 3HepreTuyeckan KoHCTpyKuUma pelwéTok ATmocdepsl
obecneynBana GopMMUpPOBaAHUNE U yAEprKaHUE B 3a4aHHOM MPOrpammHoON
rapMOHMM BCE pPas/IMYEeHHOEe, HO OOHOBPEMEHHO W  KOHKPETHO
.. Heobxoaumoe pa3sHoobpasune noctynaTtesibHO pa3sBuBatoLLeroca
‘ ’§ rapMOHWYHOTO 6bITUA IHEPTUIA B UX HEMATEPUabHOM U MaTepuasibHOM
il ’?J coctoAHuAx. Mpu 3Tom, NOCTENEHHO U CTPOTO OTHOCUTE/IbHO 3afaHHOTO
TaKTa COBbITUIHOIO BPEMEHM M PaMOK 0BLLEro XPOHONPOLLecca, NPOMCTEKaN NPOLLECC COBEPLUEHCTBOBAHNA bbITUA
SHEeprui B LLEJIOM U FTAPMOHUYHO emy, — MPOUCTEKANO pa3BUTUE Pasyma naaHeTbl 3emnsa u Pasyma Yenoseka.

UcxoaHoe cocTosiHMe 6VIOCprKTyp

YenoBeK, KaK YHUKaNbHOE TBOPeHUe, Hbln co34aH MMEHHO Ha 3emne. OCHOBaA — XMBaA KeTKa,
TaliHy CyW,EecTBOBaHMA KOTOPOM pasragatb COBPEMEHHAs HayKa He B cocTosHMW. TMpuumH
3[eCb MHOrO, NepBasn — B HayKe UCNOb3yeTcA «N0WaanHana rpamoTa.

YenoBeK — MHOrOC/N0MHbIM 06beKT. TO, YTO Mbl BUAMM — 3TO MOHHbIE (MPOTOHHbIE) CTPYKTYpPbI
unu pyballka, ofeTan Ha aHTUHENTPOHHYI 060/I0UKY, COAEPIKALLYIO HEMTPOHHOE OCHOBaHMWE
WY NNaThopmy ANa HEMTPUHHOW CTPYKTYPbI (MM MaTpULbI), KOTOpPas Ha3BaHa MO3FOM.
ConHeyHaa cucTema BblpabaTbiBaeT BeCb CMEKTP YacTOT, NOAAEPKAHHbIX NOTEHUMaNaMn Ans
CyLLEeCTBOBAHMA BCEro TOro, 4to 6bi10 Cco34aHO Ha 3emne. 3emMnsA MMeeT aKTUBHbIe 30Hbl —
y31bl XapTmaHa, Kiopu, PeHTreHa, yepes KoTopble BeCb CMEKTP YacTOT CTAHOBUTCA AOCTYMNEH B
noboit Touke 3emnun. Atmocdepa 3emaM — 3TO MHOFOCAOMHAA CTPYKTypa, KaxkAblii CAOW KOTOpOW umeeT
COBCTBEHHYIO PELUeTKY M CNeKTp 4acToT. HUKHMI cnoit aTmocdepbl cogep:kut 6onee 100.000 yacToT. Hayka Bcto
KOMBMHALMIO YacTOT CBE/A K eAMHOMY MOHMMaHWUIO — ra30BOWM cpese.

OKpyKatowmin Kocmoc He MMeeT Takoro obmams 4actoT U nepemelteHne B Kocmoce BO3MOXHO TOIbKO BHYTPU
06BEKTOB, UMetoLMX TaKoW Habop 1 3anac NOTEHLMAN0B A/1A BCEX TEX YACTOT, KOTOPble AOMKHbI FrapaHTUPOBAHHO
obecneynTb BCe YCIOBUA NOALEPMKAHUA HKU3HU. Yem MeHblue nepeBo3nTCA YacToT, Tem 6o/blie BO3MOXKHOCTEN Y
H/10. NoTtomy B Kocmoce nepeBo3nTCs TONbKO HEMTPUHHAA CTPYKTypa.




HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpeaeneHuii - Coct. H0.B.OuepeTaHHbIN

Kapma - Knetka »uBas - Knetka mosra - Knacrep ( 38é3gHbili-Ianaktmyecknin- LLMBMAn3aLMoHHbIi - MaaHeTapHbIN
- ObwecTBeHHOro pa3suTmA - FocyaapcTBeHHOro ynpasneHus ) — Kocmoc - Kogosas oktaBa - KOHTpob cocTosaHUA
atmocdepbl - Komnnekcbl ynpasneHua Ha 3emne ( Hexos - MockBa - Kainac - CTOyHxaHAK - ABCTpanus - Apapar -
Kasbek - Inbbpyc - Tubet - KanndopHua - Anbnbl - AHAbI - AHTapKTUAa - balikan - Bepmyabl - Ypan - Benunkue
03épa - Benukue nupamugbl - Macxu - MNepy - Iduonua - KaBkas - CapaeBo - [peHnaHaua - UpnaHaus) -
Konnanpepbl xusum - Kocmuueckne Kopabnu» B6ausum ConHua - Koauposka mHpopmauumn - KoauposaHue
nHpopmaumumn Komnaekcamm n O6bektamm - KOHCTpyKLuUKM pelnétok Atmocdepbl 3eman - KoHTponb cpegpbl -
Kog 3emnu - KomnneKkc 6uocTpyKtypbl - KoHTponb 6uoctpyktyp - KogoHbl AAHK - KoHTponb no coxpaHeHuto
HEUCKaXKeHHON CcyTM WMHPOPMALMOHHOIO CMbIC/IOBOrO cogep:KaHua - Kpyru Ha noasx -  KyabtoBble
COOpYKeHus -

Kapma

— 3TO CBOMCTBO HEWTPUHHOM 0BONOYKM MO3ra COXPaHWUTb BCE CBOWCTBA Mpu
M3MeHeHUM oKTaBbl ¢ 73.450450 pgo 61.375375 npu Hecywen oktase 49.5
(cTpyKTypa KocTtn). Ha ato yxoamut npumepHo 1200 — 2400 net, noTomy npu
3aMeHe MOo3ra B NepBYyl0 ovyepedb KOHTPOAMPYETCA HEWUTPUHHAA CTPYKTypa
Mo3ra. Bpems paccesaHMa Hecyllei 4acToTbl MaTpuLbl MO3ra B YCAOBMAX
OTCYTCTBUA MNOANUTKU.

B cnyyae ncyesHoBeHMA HecylLlen YacToTbl B TeYeHUe [01ei CeKyHAbl ucyesaeT
M KapMa, 1 OT YesioBeKa ocTaeTca Hebo/bllas KyvyKa MOKPOro rnecka.

KneTka xxuBas

— BbICWee JOCTUXeHMe KocMuyeckoro pasyma, covetaeT B cebe B3aMmoaelncTene
OKTaB 0T 12 o 512. YCNOBHO KUBYIO KNIETKY MOXHO pa3faesnTb Ha TpWM 4Yactu —
HU3KOOKTaBHbIA W BbICOKOOKTABHbLIA BbIBOA, M LEHTpanbHasa 4acTb. LleHTpanbHas
YacTb — 3TO CBOEr0 PoAa “BeYHblit ABUraTeNb” ¢ 3a4aHHbIM BPEMEHEM KU3HU. Bpems
YKM3HW 33a€eTCA OKTABOM pa3BepTKM AMMdbl Npy GOPMUPOBAHUM MOHHOW CTPYKTYPbI
M MArHWUTHbIMW MMMY/IbCAMMU C COOTBETCTBYIOLLMMU YrIaMU CKObXKeHuA. CBA3b
BPEMEHU U MPOCTPAHCTBAa B KMBOM KNETKe OnpejesieHa Yr/IOM CKOJbXKeHUs (cm.
“boyka [uoreHa"”), 3HaueHuMa aToro yrna ot 21.6 4o 43.5 1 onpeaensatoT Bpemsa XUsHU
ot 0 o 32000 net (B maclwTtabe BpemeHn 3emnu). CpeaHsa Touka cooTsBeTcTeyeT 124
rogam »unsHu. CoBepLUEeHHY KNEeTKY MOXKHO OCTaBuUTb XuTb M 32000 net, HO npwm
HEM3MEHHbIX BHEWHMUX ycnosuax. OnTMmanbHaa Todyka 124 roga COOTBETCTBYET KNeTKe, NPUBAMMKEHHOU K
COBEPLUEHCTBY, HO U3MEHAEMOW NpPU Cneayrowen MyTaummn B CBA3U C USMEHEHUAMU BHELIHUX ycnoBuii. Anbbesno
KJEeTKM Bcerga paBHO Hy/o (TO ecTb cpefHen TouKe), roe B NepeBofe Ha /IOWAAMHYIO FPamoTy TemnepaTtypa
cocrasnser 36.6°. OTMETUM, YTO XKMBasi K/eTKa — 3TO MHOroCTyneH4YaTas (MHOrOOKTaBHasA) CTPyKTypa — oT 32
(voHHanA) po 96 (HeMTpUHHaA) oKkTaB. HeT cmbicna CpaBHMBATb IHEPreTUYEeCKMEe MOLLHOCTU B Pa3IMYHbIX OKTaBax —
1 3apagoBbiit 3KBMBANEHT 52 oKTaBbl cooTBeTcTBYeT npumepHo 10.000.000.000 3apsaoBbiM 3KBMBAneHTam 32
OKTaBbl, TO €CTb WMOHHAA CTPYKTypa 06/1343eT MMHMMANbHLIM 3apALOBbIM 3KBMBA/NEHTOM, a NpubopoB ans
perucTpaLmm 3apaaoBbiX 3KBMBAJEHTOB BbICOKMX OKTaB HE CyLLecTBYeT. [1oTeHLManbl BbICOKMX OKTAB CAYKaT ANA
noAAepKaHuA rpaBUTaLMOHHbIX YAaCTOT CBA3M KAETKM C MO3romM. Kaxaan Knetka npu HapyweHun anbbeno tpebyet
OT MO3ra “noAnuTkM” WAK BbIBOA, NNWHUX NOTEHUMANoB. B aTom ciyyae mo3sr U GopmuUpyeT NPAMYIO afpecHyto
MOCTaBKYy WA MOAK/AIOYAEeT KaHasbl BbiBOAA /IMWHUX NOTEHUMANoB. KneTka, Kak CTPYyKTypa, CyLlecTByeT B ABYX
npoctpaHcTBax. MepBoe — maTepuanbHoe, B BMAe COOPKM MOHOB M BTOpOE — HemaTepuanbHOe, WKW B BUAE
HEeMHEepLMOHHOM maccbl. Bropas 4acTb 3aHMMaeT 97% obuielt CTPYKTypbl KNETKU, U MMEHHO B Hell U uayT BCe
npeobpasoBaHuaA. KneTka orpaHnyeHa CTPYKTYPOM KOHTPOASA, NOCTPOEHHOM B dopme Kyba
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KneTtka mo3ra

Brain Cell . ; — 3TO 3/IEKTPO — MArHMTO - rPaBUTALMOHHLIV FreHepaTop, U
v, 4 2 MO3r B LLe/IOM aBTOHOMHO MNoAaAepuBaeT anbbeno (6anaHc
SHEeprui) BCEro opraHuM3Ma YenoBeKa, CO34aBas Kawaow
KMBOW  K/NIeTKe  opraHuM3ma  ONTUMasbHble  YCNOBMA
cyllecTBoBaHMA. ITU ycnosus obecneumsatoT paboTty Bcero
OpraHM3ma Kak eauHolM cuctembl. Kaxkpaa KaeTka mosra
COAEPHKUT MHPOPMALMIO O pPasBUTUM  YesloBEKa, ero
CTPYKTYPY M Onpenenset BPemMA KMU3HU KIETOK OpraHusma.
YuutbiBaa ocobyo posnb Mmo3ra npu  GOPMMPOBAHUM
JIMYHOCTH, HeobxogMmo umeTb MHGOPMAUMIO He TONbKO 06 anbbeao Mosra (Kak eguHOro uenoro), Ho u o6
anbbeno Bcex OpraHOB YENOBEYECKOIO TeNa.

HopmanbHoe ¢yHKUMOHMPOBAHME MO3ra MPOUCXOAUT MpPU CAeAyIOWUX BHELWHUX NapameTpax: AaBjieHue
atmocdepbl — 760 mm pT. ctonba, BnaxkHocTb — 45 %, TemnepaTtypa — 23.50, M Yucno rasos B atmocdepe
COOTBETCTBYET HOpME cucTeme KusHeobecneueHus.

KnacTtep

CLUSTER (aHen. Cluster — ckonneHue)

— 3T0 06beANHEHNE HECKONbKUX OLHOPOAHbIX 3/IEMEHTOB, KOTOpble
MOFYT paccMaTpuBaTbCs caMu Mo cebe Kak CamocToATe/bHas
eanHuLa, obnagatowan onpeaenéHHbIMM CBOICTBaMM,
ABNAOWMMUCA OBLMMM AN KaXKA0T0 acCCOLMMPOBAHHOMO 31EMEHTA.
B AaHHbIA MOMEHT Hac byayT MHTepecoBaTb TO/IbKO KNacTepHble
CUCTEMHble  06beAMHEHMA U3 KOHCTPYKTUBHbLIX  3/1EMEHTOB
«CoTBOpeHHOro Mupa», KOTOpble HEMNOCPeACTBEHHO KacakoTea
6bITUA NtOLEN U BCETO, YTO C 3TUM NPOLLECCOM CBA3AHO.
OTHOCMTENbHO Hay4yHbIX acrnekToB TaK HasblBaemoi 3Be3gHoM
MEXaHMKM W MNO3HAHWW, KACAIOLWMXCA YNPaBASEMbIX CUCTEMHbIX
0b6beaMHEHUI B paMKax PasBUTUA LMBUAN3ALMIA, KaK NPOLECCOB MPOrpaMMHOro 6biTUs, 3TO MOHATME KnacTepa
TakxKe npuemnemo. C NOHATMAMM 4YacTM M3 HUX HAM B MPOLLECCE UCCAeAO0BAHUA NPUAETCA COMPUKOCHYTbCA, a
MMEHHO:

3Be3,EI,HbIV| ( 3Bé3aHOE cKonsieHue )

e £\ ; 3To rpynna 3Bé34, € OO4HOM  CTOPOHbI  CBA3aHHas  TpybKamu
(rpaBUTALMOHHBIMKM, MHOOPMALMOHHBIMKU W APYrMMK), MNpPeAcTaBaAstoLLan
COO0I0 KOHKPETHY MOZAE/IbHYI0 KOHCTPYKUMIO ynpasasemoro 6bitusa
JHepruii B npeAenax BMEHEHHOTO MM CTPOro MAEHTUOULMPOBAHHOIO
[ManasoHa OKTaB 3Hepruid. C Apyrov CTOPOHbI, TaKoBas rpynna fAsaseT
cobolo  eAMHbIA  NPOrpPaMMHbIM  yNpaBAseMbliA  Mpouecc  CBOero
UMBUIN3ALMOHHOIO pPasBUTUA, B KOTOPOM KaXKAOMY KOMMJIEKTHOMY
anemeHTy (KOHKpPEeTHOI 3Be34e WM rpynne nu3 HMX) BMeHeHbl onpegenéHHble GyHKUUKM, B3aMMHO AOMNOHAOWMNE
unn obecneynBalowme rapmoHuMyHoe 6biTMe BCEro Khactepa, Bonaowatowero coboo 3agaHHoe MU
KOHTPO/IMpYyEMOE UMBUIN3ALMOHHOE Pa3BUTME MW ApYyroe NpPorpaMMHOe NpefHasHayeHue U NpPUMeHeHue B
KJacTepHbIX cucteMax 6os1ee BbICOKOrO NOPAAKa;

["anakTnyeckumn

SINGERS

FanakTMUYeCcKUii Knacrtep, Kak KOHCTPYKUMA, MUMEET MHOTOYPOBHEBYIO C/AOMKHYIO
CTPYKTYpYy TPYBOK CBA3EM MeXAy KOMMIEKTHbIMU rafakTMKamu M 3Be34HbIMM
KJacTepammn BHYTPU KaXAO0W rafiakTMKM — 3TO aBTOHOMHas cynep - CTPYKTYypa,
npeacTaBaAoLLan coboli onpeaenéHHy 3alaHHY0 MOAENbHY KOHCTPYKLUMIO U3
HEeCKONIbKMX ranakTuK. Kak cynep Knactep, oH 06/1afaeT eauHbIM NPOrpaMmmHbIM
OYHKUMOHANbHBIM HageneHuem, eauHON CUCTEMOW YNpPaBAEHWA, KOHTPOASA U
COMPOBOMAEHMA  KOMMJIEKCHOrO  UMBW/IM3AUMOHHOTO  Pa3BMTMA  KaxKaomn
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KOMMJIEKTHOM ranakTUKWU, CUCTEMOW CI)OpMMpOBaHVIﬂ M FAPMOHMYHOro pacnpeneneHna Bcero npeaena BMeHEHHbIX
ANA HUX OKTaB 3Heprm‘/'| B UX MaTepuaibHOM N HemaTepnasibHOM COCTOAHUAX.

LinBUnn3aunoHHbLIN
: zﬁ:" W/f/ 57 : — 3TO rpynna umMBMAM3auMi, obnagatrowas eanmHbIM MPOrPaMMHbIM
= bYHKUMOHANbHBIM  HaZeNeHWem Ha Mepuoj, KOHKPEeTHoro 3Tana
ynpasasemMoro LMBUAN3ALMOHHOIO PasBUTMA. B OT/iMuMe OT Apyrux
KNacTepHbIX  CUCTEM,  Kaxkapll  LIMBMAM3ALMOHHBLIA  Knactep
npeacTaBfeH MOZE/NbI0 BMOJHE OMNpeaenéHHOro Koau4yecTBa 3BE3f,
(nnaner), 06beAMHEHHbIX eauHom cmcTemon ynpasaeHus
NPOrPaMMHOro  UMBW/IM3AUMOHHOIO  Pas3BWUTUA, KaK  CTPYKTypa
= obyyatowero  xapaktepa. O6beaMHeHWe  BCEX  KOMIMJIEKTHbIX
<& Z COCTaBAAWMX (NNaHeT) ocywecTBaseTcA 3a cyeT GopmMMpoBaHUA
TONbKO TPYbBOK CBA3M (ynpaBAeHUA W KOHTPO/IA), NOCPEACTBOM KOTOPbIX WM OCYLECTBAAETCA cam NpoLuecc
ynpaBaeHUA NO3TanHbIM LUMBUIN3ALMOHHBLIM PAa3BUTMEM, KaK TakoBbim. o cyTW aena, 3TO M ecTb BOMJIOLEeHMe
YyacTM npouecca BMOJHE KOHKPETHOTO MNPOrpaMMHOrO0 FapMOHMYHOMO YMpPaBAEHWUA MO  OPUEHTUPOBAHMIO
LUMBUAN3ALMOHHOIO pasBuTMA B rnobanbHOM maclwTabe, Kak OAMH M3 31eMeHTOB (MnocTacb) ynpaB/ieHun
BceneHckum Pasymom, Mo MoneymtenbCcKkoe yrnpasBiaeHMe KOTOPbIM NoAnafatoT TONIbKO  «YCTPOEHHbIEY
(cospaBaemblie) nnaHeTbl, 061a4al0WME KOHKPETHO HaAeNeHHbIMU (MAEHTUOULMPOBAHHBIMM) YCAOBUAMM KUHU
M YCTPEMIEHHbIE CBOEW LieNblo Ha pa3suTue ceoel LinBnansaumm no PasymeHHON opueHTaLmu.
Ecnm ynpoleHHbIM 06pa3om BbIpasuTb HEKOe KaacTepHoe nogobue NosTanHoro UMBWAM3ALMOHHOMO Pas3BUTKUA,
npuemaemoe AA CYKAEHUA B CBETCKOM cpeae, TO TaKoBoe Nogobue MOMKHO 3epKasibHO CPaBHWUTL C NO3TamnHbIM
06pasoBaTesibHbIM Pa3sBUTMEM OAEN, a MMEHHO: AOLWKO/bHOE BOCMUTaHWe, cpegHee, Bbiclwee obpasoBaHue,
nocnegytouiee KBaiMbUKALMOHHOE Pa3BUTME CBOEro  NpPodeccMoHasbHOTO COBEPLUEHCTBA M MOBbIWEHUE
NO3HABaTE/IbHOro YPOBHA. KaKAbli OTAENbHbIN 3Tan pPa3BUTUA LMBUIM3ALMU, — 3TO BNOJIHE KOHKPETHbIW 3Tan BO
BpeMeHn wu3 obuwero COBbLITUIAHOIO  XpOHOMpoLecca MO BOBJ/IEYEHUID HeKoero Habopa  cTporo
NMOEeHTUGUUMPOBAHHBIX (N0 nporpamme npeaHasHayeHHbIX, T.e. PYHKUMOHANbHO HaAEeNEHHbIX) NAaHeT BO
BPEMEHHOE CUCTEMHOE KnacTepHoe obbeanHeHWe ANa NPOXOMAEHUSA UMM (HasHAYEeHHbIMKW NAaHeTamM) CBOEro
HeobXxo04MMOro 1 06a3aTeNbHOrO LMBMUAN3ALMOHHOIO Pa3BUTUA.
Onpegensiowmm nokasaTesniem B AOCTMXKEHUW Pe3yNbTaTOB TaKOro LMBUAM3ALMOHHOIO PasBUTMA Ha KaXKAoMm
3Tane — 3TO AOoCTUXeHme rapmMmoHuu 6biTUA 3HepFVI171 B X MaTepnasbHOM (VIHepLLVIOHHOM) n HematTepunasbHOro
(HeVIHepLLVIOHHOM) COCTOAHUAX BO BCEM ANana3oHe OKTaB 3HepFETMHECKOVI Mmoaesin nNAaHeTbl (FpVI'II'IbI I'IﬂaHET),
BMEHEHHbIX MM Ha 3TOT KOHerTHbIVI nepuoa.

[MnaHeTapHbIN

MnaHeTapHble Knactepbl, obnagatowme (HageNEHHbIE) YCNIOBUAMMN KU3HU, A0MNONHUTENBHO
umeroT CucTeMbl MO YNPaBNEHUID CAOMKHENLWMM MNPOLLECCOM KOMMAEKCHbIX YC/I0BUIA
YKM3HECOMPOBOXKAEHUS, CTPOrO0 KOHTPOAMPYss M obecneymBas rapMoHuio ObiTva Bcero
BMEHEHHOro pa3Hoobpasmsa KUBUTBOPEHHbIX 0cobelt (cyliHocTel) U pasanyeHHbIX Gopm
MaTepuasbHOTO M HemMaTepuasibHOro COoCyl,ecTBOBaHMA. [pu 3TOM BCAKME COCTOAHUSA
rereMOHMYECKoro nNapasuMTUPOBaAHUA OAHOMO Hah APYrMMM  UAW  KOJAUYECTBEHHOro
BHeMnporpammHoro  (Heynpaensemoro) npeob6nagaHus, MPeBbllLAOWeEro  YpoBeHb
NPOrpaMmMHOM B3aMMHOM A0CTaTOYHOCTU, KOPPEKTUPYHTCA Yepe3 CUCTEMbl KOHTPOA U NKBUAALMU OO0 YPOBHA
HeobxoAMMOW AoCTaToOYHOCTU.  [lnaHeTapHble KaacTepbl, AOMNOJMHUTENbHO obnadalowme HagefeHuem Mo
pa3BUTUIO UMBMAM3AUMKM PasymeHHOM oOpueHTauMu, UMeloT B cBoeilt CucTeme ynpasneHua: Ynpasastowme
Komnnekcbl, 06beKTbl, CUCTEMbI SHEPTOMHPOPMALMOHHON TPAHCAALMK U CBA3M, KOTOPbIE B CBOEM COBOKYMHOCTH
obecneynBatoT POpMUPOBAHME U yAEpPIKaHME B CTaBUNbHOM COCTOAHUM SHEPTUN YpaBaeHUs — Pasym.

Pasym, KaK BbICllEE KOHCTPYKTMBHOE COCTOsIHME OCOObIX 3Hepruii ynpasneHus, obpetaeT ¢dopmy BrosHe
KOHKPETHOM «cybCTaHUMWU 3HEpruin», KoTopasd, B CBOO oyepedb, ob6nagaeT CBOMCTBOM pPa3BMBATbCA A0 TeX
KOHTPO/IMPYEMbIX Npeaenos, KoTopble 6biAM MO Nporpamme 3apaHee 3adaHbl 3Tol aHeTe Npu BMEHEHUN ei
onpeaenéHHoro NPorpaMmMHOro GyHKLUNOHAIbHOTO HageNeHus.

Mocne AOCTUNKEHUA MONHOW rAPMOHUN BCEX COCTOAHUI SHEPrUin, B Npefenax BMEHEHHbIX UM OKTaB U obpeTeHun
YPOBHA pa3BuTMA Pasyma, golweawero A0 HasHaYeHHbIX NpPeaenos, yAepxkuBas cybctaHuumio Pasyma B
CTabunbHOM cocTosiHMM, — [naHeTa nepeBoAMTCA Ha CaeayoWwmniA 3Tan CBOero UMBMUAN3aLMOHHOIO NPOrPaMmMHOro
pa3BuTUA. Npn 3TOM BMEHAOTCA HOBblE, b01ee€ BbICOKOIO YPOBHS, NPeAe/ibl OKTaB 3HEPrum, B UX HemaTepuaibHOM
M MaTepmnanbHOM COCTOAHMSAX;

3TO CTPOro BbiBepeHHas MogefibHaa KOHCTPYKLMA OTAE/NbHO B3ATOW MaHEeTbl, NpeAcTaB/ieHHaa KOMMAEKCOM
JHEepreTMYecKMX PeLETOK BCEro AmuanasoHa 3HEepruii B UX MaTepuaibHOM M HemaTepuasibHOM OTHOCUTENbHO
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cTabunbHom cocTtoanmax. Takaa KoHCTpyKuua chopmupoBaHa ANA NPUAAHUA TAPMOHUYHOIO YNpPaBAAEMOro
6bITMA, obecneyeHUa HeObBXOAMMOW MNPOrPAaMMHOM B3aMMOAOCTAaTOYHOCTU MpPU BOMJIOLLEHMM TEKyLEero 3Tana
BMEHEHHOI0 LMBUAN3ALMOHHOMO Pa3BuTua. MoaenbHaa KaactepHaa KOHCTPYKUMA fo/KHA 0bnafatb CUCTEMHbIM
Komniekcom aBTOHOMHOTO YNpaB/ieHWUs, KOTopbli Bbla 6bl cnocobeH: obecneunTb UCNoNHEHWE GYHKLMOHANBHOMO
HaZleNeHnsa JAHHOM NAaHeTe Ha KarKAOM 3Tane eé LMBUAN3ALMOHHOMO Pa3BUTUA; OPraHM30BbIBaTb, YNPABAATL U
KOHTPO/IMPOBaTb FAPMOHMYHOE ObITUE BCEro AMana3oHa BMEHEHHbIX €M OKTaB 3Heprui Ha KarKAom 3Tare,
OpPMEHTUPYA BECb NPOLLECC CBOErO Pa3BUTUA B PaMKax BIOXKEHHOIro BekTopa Lenun asaeHun genctsuii n cobbitni,
a TaKXKe CTPOro COOTBETCTBYA TaKTy BPEMEHWU B COOCTBEHHOM U 06WEM COBBITUMHOM XPOHOMPOLECCE CUCTEMHbIX
KnactepoB H60/iee BbICOKOro NOpAAKa.

O0OLWecTBEHHOro pa3sBuTug

Mbl o6pallann BHUMAHWE HA TOT GaAKT, YTO OOLLECTBO B LLE/IOM U yNpaB/ieHue
| = * &y BCEMM MpoLeccamn ero o6LecTBEHHOIO Pa3BUTUA, T.e. OPraHM30BAHHOIO

.“‘“ "’ 6bITMA NloAel Ha BCcex MPOrpaMMHbIX 3Tanax obuwero cobbiTitHoro
2 XpoOHoMpoLecca, — 3TO He npupoaHoe (cnyvailiHoe) ecTecTBO, a BMOJIHE
ﬂi KOHKPETHbIN M CTPOro ynpasisembli WM3BHE MPOrpaMmHbIA  npouecc!
YnpaBieHWe  TAKOBbIM  C/AOMHbIM  MPOrPaMMHbIM  MPOLECCOM MU
ocywiectsaseTca ¢ nomouwbto dopmupyemoro Knactepa o06LecTBEHHOIO
pa3suTuA. Ho cnepyeT ¢ ynpexaeHnem 3asBUTb, YTO YKasaHHbIM Knactep He
HY}XHO MyTaTb C rOCYAapCTBEHHbIM anmnapatom U BCEMU €ro MHCTPYMEHTaMu
HacMAMA, KaK 3TO CMewanu B eAMHOEe TMNOHATUE HblHeWHMe WU
npeglwecTeylolwme obuectsoBeabl. YTo e M3 ceba OH npeacTaBaserT,
KaKOBbl €ro rnaBHble GyHKUNKN?
B KoHeuHOM uTOre, Knactep obLLecTBEHHOrO pa3BUTUA, B OT/IMYME OT YTBEPKAEHMI 06LLeCTBOBE0B NPOLIAOro, —
3TO cObOpHas CTPYKTypa CUCTEMHOTO YNpaBAeHUA U3BHE CO CTOPOHbI YNpasaatowmx KoMnnekcos n nx cepeepos.
[naBHas ero uenb — OpMMUPOBaAHNE TEKYLLETO COCTOAHMA OBLLECTBEHHONO CO3HAHWUA U NOCTOAHHbIMA KOHTPO/Ib 33
YPOBHEM €ro COCTOAHWI, MNyTEM BMEHEHWA 3HEProMHPOPMAUMOHHOM TpaHcAAuMM Ana  GOpMUPOBAHUSA
KOHKPETHbIX OyAyLMX WUCNONHUTENBCKMX AEUCTBUIA Nto4eN U NOATOTOBKM COObITMI MPOrpaMMHOrNO 3agaHHOro
XapaKTepa € Ux y4actuem.
Knactep obuwecTBeHHOro passutusa «bopmmposan M obycnasnmean» Becb Habop MCMONHUTENbCKMX COCTOAHUIN B
cpefie OCHOBHOM 4acTu obliecTBa M3 ftofei Yepes Mx 0ob6LEecTBEHHOE CO3HaHWe M ABAANCA popmupoBaTenem
«OCO3HaHHbLIX» MOMbIC/IOB  ObwecTBa 444 NOCAeAylOWero ynpasneHMa WM CO  CTOpoHbl  Knactepa
rocyZfapCTBEHHOTO yrnpasaeHus. Tak YTo 3To, He 04HO U Toxe, 6onee Toro, GyHKLMM UX COBEPLUIEHHO Pa3/IMYEHHDI,
HO B3aMMHO FrapMOHMYHbI CBOMM YNPaBAAIOLLMM BONIOLWEHUEM;

["ocygapCcTBEHHOro yrnpasrieHunda

MocTpoeHne camoi KoHCTpyKuum Knactepa rocygapcTBEHHOro

yeTpoiicTao ynpasnenme - ina yrnpaBaeHns onupaeTca, Npexae Bcero, Ha:
\ X /‘ casma - MPOrpaMMHbIM Tekylimi BekTop uenn 6yaywmx sBAEHWN,
Hanorn Fe—___ _— AEeNCTBUM M cOBLITUI, COOTBETCTBYIOLMIA BPEMEHM COBBITUIAHOIO
locydapemeo XpoHonpoLecca;

/ \ - BMEHEHHbIE Lie/IN KaxKAoro sTana UCMOJIHUTENIbCKUX AeNCTBUNN
nonuTuka / j \ aps Nlogein no  BOMNMOWEHUIO ABYX CTpaTerMyeckmx nporpamm
(Pa3BuTMA reHOTMNOB Mo3ra M Passutve sHeprobuoreHesmca

3aKOHbI YUHOBHMKHM KJeTKU I'I}10TVI);
- CTPOrO BbIpaXeHHY KOHCTPYKLMIO MO Y/IOXKEHUIO BMEHEHHOM
(co cTopoHbl CucTembl YnpaBneHWs) uWepapxuu ynpasieHUa oObLLeCTBEHHbIM Pa3BUTMUEM MO  CTENeHu
OTHOCUTE/IbHOM «YNpPaBASEMOCTU U 3HAYMMOCTU» BCEX UHAMBUAOB, C YY4ETOM KOHKPETHO BbIPa*KEHHOro reHoTMna
MO3ra KaKAoro, Kak o6yt (rocyaapCTBEHHYH) MOZENb WCMOJIHUTENbCKUX AENCTBUIM Ntoaen, WAN30pPHO
npeacTaBnAeMyto MMM, Kak O6bl O6LLECTBO ANA «COMWUTMA» B HEeM, MO Y/AOBNETBOPEHUIO BO3HUKAMOLLMX

06LWEeCcTBEHHbIX, AYXOBHbIX U MHbIX }KUTENCKUX NOTPEOHOCTEN M NpoYee MeHee 3Ha4YMMoe.

OH Ha cell UCTOPUYECKUI MOMEHT MpeacTaB/AeT HaMbONbLWMIA MHTEpec, Tak KakK OH WU ecTb KOHCTpyKuuma
yNpaB/iAeMOoro opraHM30BaHHOrO 6biTMA NoAei. YnpaBNeHUe OCyLLecTBAAETCA KaK BHellHee (T.e. U3BHe CO
CTOPOHbI UHTEPBEHTCKOU CucTembl YnpaBneHUs, B NPOLWIOM), TaK U BHYTpPeHHee ynpas/ieHUe C NOMOLLbIO

OpraHMU30BaHHbIX KMHCTPYMEHTOB rocyAapCTBEHHOrO HaCUAUAY.

noau
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Kocmoc

Ha gpeBHerpeyeckom osHadaet “lMopagok”.

MMeeT CTPYKTYPY PEWETKM A0AEKasApasbHO - MKOCA3APa/bHYO C HY/JEBbIM
NOTEHUMANOM, 06paMNEHHYIO KyOMYECKOW CTPYKTYPOW W3  HEUTPUHO W
QHTUHENTPUHO.

Mpu pBuxeHun B Kocmoce o6bekT (H/10), umetowmii MarHMTHble 4acToTbl U
JNEKTPUYECKME MNOTEHLMANbI, BbIHYXAEH WX OTAaBaTb, HACbIWAA PEeLUETKM
Kocmoca. OgHako oTaaBatb HEOBXOAMMO TO, YTO HAXOAMTCA B TOM XKe CTPYKTYpE,
MHaye cMeHa yrna ¢asmpoBaHua (Nnpeobpa3oBaHue B APYyroi TN PeWETKN) NpMBeAET NPOCTO K TEMN/I0BOWN CMEPTH.
Joboit 06bekT (H/10), camocTosTenbHo gsuratowmiics B Kocmoce, A0MKEH MMETb IM60 MarHUTO-31EKTPUYECKUI
reHepaTop Ans BblpaboTKM TpUTUSA, MO0 3anacbl TPUTUA C OKTaBamMu Ao 96 (4em Bbllle OKTaBa, TEM MEHbLUEe

pacxoa).

KoooBasa oktaBa

wanas oxmaba nepbas  oxmaba 6mopas ormaba mpemea

MaKcumanbHas YacToTHAA XapaKTEPUCTMKA KOHKPETHOTro GpU3MYecKoro
ob6beKTa (BKOUYan MaKpPOOObEKTbI).
(amanasoH yacToT)

1
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KoHTponb cocTosiHusa atmocdepbl.

06bekTbl (HN0), ycnoBHbIl TMN 346.

Mpu Bbixoae popmupyeTcsa TpybKa, BbIXoA B BUAE LWAPOBOM MONHUKU. Mpu
HEeobXo0AMMOCTM MOTYT MaTepMann3oBaTbCs C YyBEMYEHMEM pa3mepa
npumepHo B 124 pasa.

KoHTponupyeT coctosiHue aTmocdepbl.

Komnrnekcbl ynpaBrieHusa Ha 3emne

S — lnagHbin  Komnnekc, wam Cuctema YnpasneHua 3emau

[ | [ s wns]| v pacnonoxeH B Yexose, nog MockBon. B Mockse Haxogutcs
i lnaBHblin  06bekT (H/10), Ha3BaHHbIN “KapeToit uapen”,

) CNoBHbIM TMN 960. 3ckopT 3ToM KapeTtbl — 12 HJO

| == y P P ’

pacrnonoxeHbl B Mockse 1 MOCKOBCKOI 061acTv. YCNOBHbIW TUM

S

2 Obmaxru (HNO) Tpernanmm l
240,
”
Bce KomnneKcbl geTanbHO onmucaHbl B CTaTbe “Ynpasnatowme
CTPYKTYpbI”.
- Komnnekcbl pa3genatoTca Ha:

- ynpaBnsatowue, Hanpumep, Komnnekc B  ABCTpanuu
npoussoauT NporpammHble U3MEHEHMWA NOBEPXHOCTU 3eMu:
- KOHTPO/IbHbIE, Hanpumep, Kainnac (TMbBeT) — KOHTPO/Ib COCTOAHUA MO3ra BUOCTPYKTYP;
- conpoBoXaatowue, Hanpumep, Komnaekc Anbnbl — CONPOBOXKAEHME reHOTUMNOB, CO3AaHHbIX nocne 0 roaa;
- BblUMCAUTENbHbIV LeHTP, UpnaHaus.
2BM, KoTopble TaM pacnonoxXeHbl, byayT Ha 3emne He paHee 2400 roaa;
- €BA3K, 3TOT KomnaeKc B dPMonum, ocyLecTBASET CBA3b CO CNYTHUKAMM NIAHET;
- noroaHble, Hanpumep, Komnnekc B AHTapKTMAE, PAcNONIOKEH PAAOM CO cTaHumel “Mup”, obecneymBaeT cMeHy

3nMa — neTo.
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Bcero Ha 3emsnie 48 KomniekcoB. 7 KomnneKkcoB paboTatoT B CYyTOYHOM LMKAEe (Kaxgblh — 1 cyTku). OcTanbHble — no
mepe HeobxoaMMOCTH.

OTpenbHo — KoMmnneKebl ynpaBieHna obbekTamm — nogbem M nocagka. Mx 2 — nepsblii pacnonoxeH y beperos
Yunn, obecneunsaeT Bce 06bEKTbI MOPCKOro 6asnmpoBaHusA, BTOPOM — Heganeko ot Yukaro, npumepHo 200 Km K
Cesepo-BocToky oT Hblo-Mopka, obecneunsaeT Bce ocTanbHble 06beKTbl, CO3AaBas TPYBKM BbIXOAa W YCN0BUA ANs
paboTbl.

Bce KomnneKkcbl MMET MHEPUMOHHYIO U HEMHEPLMOHHYK MAcCbl ynpasJeHve NPOU3BOAUTCA TObKO 4Yepes
HENHEPLIMOHHbIE MACChI.

B nepsyto ouyepeap — lnaBHbiM Aucnetdyepckuidi MyHKT (FAM). MecTto pacnonoxeHus — nog Yexosbim, Poccus.
Kpome Toro, B8 MockBe HaxoguTca u [naBHbli O6beKT (ycnosHbi TN 960). TAMN ynpasnseT Bcemu Komnnekcamu,
Cuctemamu, obbektamu, dopmupyeT [lporpammHble 33faHWsAs UM CAeAWT 33 MPaABUAbHOCTBIO WCMOAHEHMUA
Mporpamm.

Mmeem 7 KomnnekcoB YnpaBneHusa, KaxKAbl BKAOYaeTcA No rpaduKy Ha CyTKWM, BblUMCAUTENbHBIA LEHTP, U
pasnnyHble Cuctemsl (Npumep: Cuctema nepekatodeHunsa 3uma — J/leto, pacnosaraetca B AHTapKTUAE).

YexoB

[VCneTyepcknin  NyHKT, r1aBHbIA KOMMNIEKC yNpaBaeHus,
3agaHue Mporpamm 418 BCEX KOMM/IEKCOB.

[naBHbIM 06beEKT 960 Cuctembl YnpasneHus (HN0), Bce maTpuubl mosra 42,
44, 46, Mowwnaxa.

— 3TO OrPOMHbIN Noa3emHblit Komnnekc, cogepxut 4828 nupamug, 13
HUX 1244 nupamuabl C NaaBatoLLelt reomeTpuein. FnybuHa 3aneraHus —
00 12880 meTpoB. Komniekc 06CAyKMBAOT MaTepuann3oBaHHbIe
BMOCTPYKTYpbI reHoTMna 333.

Komnnekc Kaiinac co3gaBanca BMecTe ¢ 3eMaEN.

Kalinac HecéT ABOMHYIO HarpysKy:

- KaK Cuctema YnpaB/ieHUs BCEMU BUOCTPYKTYpamu Ha 3emne, AN 3Toro
MMeeT apXxuB NamMaTh, apxus MNporpamm v apxms BCeX KOAOB ANA CBA3M C
noboit Cuctemon Ha 3emne;

- Kak KomnnieKkc YnpaBieHUs U KOHTPOIA Bcex BUOCTPYKTYP.

BkntoueHne Kalinaca Kak Komnsekca YnpaBneHus NpPOUM3BOAMTCA KaxAablit BTOpHWMK B 03-14-45 (Bpems
MOCKOBCKOE, NIeTHee), U B TeYeHUe CYTOK BcA MHGOPpMaLUms He To/IbKo cobupaeTca n obpabaTtbiBaeTca, HO NO 3TOM
MHPOpPMaL MM NPOU3BOAUTCA KOPPEKTUPOBKA OTHOCUTENBbHO MporpaMmHbIX GYHKUMI (KaKk NpaBuao, 3anucbiBaeTca
BMAE0dUIbM, KOTOPbIN Y IOMOX035I€K Ha3BaH CHOM).

Kalnac mmeert cBA3b CO BCEMU CTPYKTYpamM Ha 3emne, ANanasoH TEKYLLMX OKTaB 16 — 128, nepexoHbix OKTas 12
— 224, nonHaa Cucrema nmeet amnanasoH 12 — 512 okrassbl. Kctatn, 512 — kopg 3emnn.
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Komnnekc Kalinac paboTtaeT He aBTOHOMHO. OAHOBPEMEHHO BKOYAKOTCA BCE NMOAYMHEHHbIE CucTembl KOHTpoAA
(Bcero 484), TnaBHbIN BbluncantenbHbii LeHTp (MpnaHans), koopauHaTtop (octpos Macxu), Komnaeke YnpasneHun
mo3rom atmocoepbl (FpeHnaHgms), CucTema CUHXPOHM3aUMKM BpemeHW (CTOYHXEeHAK), apXMB CMYTHUKOBbIX
nocnanuin (CouMHKe y nupammabl Xeonca). Ecnm nepep, BKAOYEHMEM HEOBX0AMM Habop MOLLHOCTM, BK/IKOYAETCA
Komnnekc bepmyabl. Kaitnac umeer Bcé Heobxoanmoe Aas aBTOHOMHOM paboTbl BO BCeX TPEX mMaTepuanbHbIX
NPOCTPAHCTBAaX — OKTaBbl 16 — 64 (Tekylwee), 132 — 196 (ocHoBHOE), 248 — 484 (npu paboTe ¢ 06bEKTaMU, UK
H/O).

Kannac 2 - Tekywuit (exkeHeAenbHbI) KOHTPO/Ib MO3ra.

CTOYHX3HAX

— KOHTPOAbHbIN, CUCTEMA CUHXPOHM3ALMM BPEMEHW CNeauT 33 COCTOAHMEM
NMOBEPXHOCTN OKeaHa, Npu 3TOM OTHOCUTENbHO rpaBuUTaLMK Ha 63 OKTaBe Kanubpyet
cpegHuii paguyc 3emaun. Mpu atom: 6371 + 340 (345) = 6711 (6716).

3710 paauyc geiicteua Cucrem xxusHeobecneueHusa 3emnu.

Komnsiekc no npousBOACTBY M3MeHeHui penbeda 3emnu (Ha cywe u Ha mope),
npuBeAeHNe B COOTBETCTBME 3UMbI U fieTa.

TeppuUTOpUanbHbIN (Nepsbiid Ha 3emne) Komnaekc. CambiM NEPBbIM U3
Komnnekca  «KaBKas», 6bin  chHOpMMPOBAH,  OXBaTbIBaOLLMIA
ynpasneHne no Ttepputopmam Manaa Asma u [peuyma. [MonHoe
ynpasaeHue reHotmnom 421.

TeppuTOpManbHbIA KOMMNEKC — BOCTOUHBIV U toXKHbIN KaBkas, CpeaHsa
A3us, BocToK manoit A3um — nonHoe ynpasaeHue reHoTunom 422,

AnLO PYC (nepenporpammuposan)

6b1n chopmupoBaH nocnegHUM, 6osee coBepLUEHHbBIM MO YNPABAEHWUIO U C UHBIMU
dYHKLMOHANbHbIMM MOKasaTenamu ana ocobeit ¢ 42 reHoTMNoOm MO3ra, 30Ha
ynpaB/ieHUs KOTOPOro — eBponenckas YacTb Poccuun, 3oHa benopyccum, YKpauHbl 1
bonrapun.




HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpegeneHuit - CocT. HO.B.OyepeTaHHbIN

TunoeT

[NaBHbIM KOMMJIEKC KOHTPOASA Ha 3em/e, YCTaHOBKA HOPMAaTMBOB A/A BCex
KOMMAEKCOB. KOHTPO/Ib cOCTOsIHMA aTMOocdepbl NPU KOPPEKLMU Mo3ra atmocdepbl
M BCeX KaHa/oB cBA3n obbekToB 560, 520, 500, 440, 960.

KanndopHna (orkniousn)

JononHutensHo cdopmmnpoBaH No NOArOTOBKE W YyNpaB/IEHUIO NIOAEN C
HOBbIM 46 reHOTMMNOM MO3ra —, YNnpaBJeHYEeCKOW ¢YHKUUM KOTOPOro
HauuHatotca ¢ 2012 roga. [naBHbIA KOMMJEKC MNOArOTOBKM HOBOrO
reHoTMna — 46.

[NaBHbIM  KOMMNAEKC KOHTPOAA, YynpaBneHua “3010Tbim
MUANMOHOM” — reHoTun 44,

MmeeT pOBa TeppuTOpualibHbIX KOMNJeKca. Ynpasnset
passutvem ntogen 44 reHoTMNa Mo3ra U UX NPOTrPaMMHbBIMK
aencTsmamm

Anbnbl 1 (nepenporpamMmMupoBaH) - TeppUTOPMA/bHBIN
KOMMJEKC MO ynpaBJeHUIO Ha Tepputopusx DpaHumm,
Mcnanuum, NopTtyranuu, Utanmm, 3anagHoin Esponbl.

Anbnbl 2 (NepenporpamMMupoBaH) — TeppUTOPMA/bHBIN
KOMMJIEKC NO YNpaBAEHUIO Ha Tepputopmax BocTouHowm

Esponbl, FepmaHum, NMpubantnkm, CKaHANHABUMN.

AHAbI

F ‘v KOHTpo/ib BCcex rymaHouaoB Ha 3emne.

B

[NaBHbIN KOMNAEKC YCTAaHOBOK 3MMa — IETO.

Pagom co ctaHumen “Mup”.

MNepekntoyeHne pexumos JleTo — 3Mma U COBUT CUHXPOHM3aUMM Ha 1 vac
(BKkntoueHme 10 — 25— 03 — 14 — 45)
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Baukan

CucTema aBapuiHOro crnaceHuMa rymaHomgos 42, 44 B ciydvae
KaTactpodbl (3BaKyaumsa c 3emnm).

Bepmyzabl, LeHTP - [aBHbIN 3HEPreTUYECKUI KOMMEKC ana paboTbl BCex
06BbEKTOB, KOHTPO/1b 3a BbIpaboTKoMN 60 OKTaBbl K-CTPYKTypbI.

bepmyabl 2
JHepreTMYecKnin Komnaekc BblipaboTkM 60 OKTaBbl K-CTPYKTYpbI.

lnasHoW ero ¢yHKUMel 6blN0: yNpaBaaTb NPOLECCAMU HAKOMIEHUS SHEPTUI B
TeyeHne 8 mecaleB M B TedyeHMe 2,5 mecaueB nepecbinaTe sHeprn (54 oKTaBbl)
Ha JlyHy, ConHue M CcnyTHUMKM nnaHeT (06 3TOM AaBafnocb B mMartepuanax no
peweTtkam ATmocdepbl). [ononHuTenbHble ¢yHKLUMM 3Toro YK, — coyyacTHoe
ynpaBiaeHue KAMMaATOM Ha 3em/e, BK/IIOYEHUE U BbIK/IIOYEHME Ce30HOB /1eTa U
3uMbl 1 npodyee. O6onoyka mosra (31 okTaBa) gna Bcex reHoTunos (oT
O HOK/ETOYHbIX [0 YE/NOBEKA)

200 Kkm ceBepo-3anagHee Hbto - MopkKa.
KoopauMHauma M KoOHTpoNb cocTtosHusa Bcex 7909 obbektoB (H/10) Ha

MaTepPMKOBOM YacTU U MOPCKOro 6asmpoBaHus.
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Macxu

YnpasneHve cooTBeTcTBMEM 060104KM MO3ra M oKTaB oT 49 go 59
ONA BCEX TEHOTMMOB . Y3en KOoOpAWHALMW KOHTpOAa 4epes
Kalnac. 3ToT KoMnaeKkc - oAMH M3 1aBHbIX POAHbIX KOMM/IEKCOB
conpoBoXaeHus, (pasmeweH noa octposom Macxm Ha h = -12450
m)

ST

FNaBHbIN  KOMIMJIEKC YMPaB/AEHMUS, COAEP)KaHMA M XPaHEHUs TyMaHOMAoB
(ans 6yaywero mcnonb3oBaHuA)

Acdmonun

CBA3b CO CNyTHMKaMM MAaHeT, MNpuém W nepejava

nHoopmaumn, obecneyeHve TpPybOK CBA3M, KOOpAWMHaALMA
BPEMEHMU, KOHTPOb ABUKEeHUA CONHEYHOM CUCTEMBI.

KaBKas (otkntouéH)

[NaBHbI Komnnekc KoHTpona (Kasbek, ApapaT, dnbbpyc), ynpasneHus
”30M10TbIM MUAMAPAOM” — FreHoTUN 42.

KABKA3

Capaeso

[NaBHbIN 3HEpPreTUYecKuii KoMnaeKkc okTasbl 53.5 (NoagnNuTKa pelweTok
ONs BCeX  BMAOB  paauauumu). MNepsaa atomHas 6omba
pa3pabaTbiBanacb B FepmaHum.
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peHnaHgus

YnpasneHne mo3rom atmocdepsbl.

BblumcnmTenbHbI LeHTp CucTembl YNpaBaeHUaA naaHeTbl 3emns.
Bce Bmapl pacyéTtos. B TO Ke BpemA UpnaHgma — poamHa
NMOCTaHOBOK He pewaembix 3agad. ObecneumBaer paboty
aBTomatoB Habopa M npoBepseTr BCe Heobxogumble
COOTHOLIEHUA NPU UCNOJHEHUW NPOTrPaMMbl. 3aHMMAET 2 MecTo
B MMpe No NPOU3BOACTBY MPOrPaMMHOrO NPOAYKTa).

Nopg CesepHbiMm U HOXHbIM MOAAPHLIMWU Kpyramu pacrnonaratoTca
Konnanaepbl Cuctemsl RunsHeobecnevyeHnsa. OHM obecneymBatoT TaKT,
HeobxoAuMbIN ANA 0BMeHHbIX npoueccoB (Bce nwaAM Ha 3emne
MMetoT NPMMEPHO 0L MHAKoBOE cepaLebreHune).

Konnagepbl cBA3aHbl mepuamaHamu (ux 8640000), no KoTopbim
NpPOoM3BOAMTCA NOAKAYKA CTPYKTYP.

C napannenamu  obpasytotca  y3abl  —  30HbI  XapTmaHa
(rpaBuTaLMOHHBIN y3en), 30Hbl Kiopu (3HepreTuyeckuii y3en), 30HbI
PeHTreHa (paanaumoHHbii y3en). 3oHbl Kiopu n PeHTreHa npubopamum
He pPermcTpMpyoTcA, HO HACEKOMbIE UX PACMNO3HAOT.

«Kocmuueckune Kopabau» B6am3sn ConHuya.

Ha CcHUMMKax 3aduKcuMpoBaHbl ¢akTbl noseTa paHee He Habawgaembix Ten
Heobbl4allHO KPYMHbIX pPa3mepoB. BoOMpekn BCAKMM YTBEPMKAEHWMAM HayKM,
NneTateNbHble annapaTtbl He CrOPatoT U OCYLLECTBAAIOT YNPaBAAEMble ABUNKEHUA.
HabntogeHuns 3a mx nepemelteHmsmy 6osblue NPUBOAAT K BbIBOAY O TOM, YTO
OHW «CO/IHEYHOro» MPOWCXOMKAEHMS, T.e. B3/IeTbl M MOCAAKM OCYLLECTBAAIT C
Hero v ABuKeHWe B JIOHO KOPOHbl Co/MHLA OCyLecTBAAT aHanormdHo H/O B
atmocdepe 3emnn. O6bEKTbl OYEeHb MOXOXMU Ha Kopabau, npuyem Ux pasmepbl

KONloCCasbHbI.

Ob6beKTbl pacnonaratotca okono CosiHUA B onpeAeneHHOM MHTepBane U NpUbAM3UTENBHO Ha OAHOW M TOU Ke
BblCOTe OT nosepxHocT ConHua. CKopocTb nepemelleHna 06bEKTOB CyLLECTBEHHO MPEBbIAET U3BECTHbIE HayKe
npeaensl.
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KoanpoBka nHcgpopmauum

. OcyLwecTBnAeTCA 3TO TO/MbKO B My3blKajbHbIX TOHax C NPUMEHeHUeMm
COOTBETCTBYIOLWEN KOHCTPYKLMU MOCTPOEHUA W 3afeilcTBoBaHMA ocoboro
O N P AvanasoHa OTAe/IbHbIX YacTOT 3HEePruii, rapaHTMPOBAHHO WM30/IMPOBAHHbIX
O ' ‘;,‘; s ‘; OT BO3MOMHOIO Pa3pyLUMTE/IbHOFO BO34ENCTBUA MOMEX WMAN WUCKAMKEHUNA.
?..,' ;o I‘J': Do dopmanusauma CTPyKTYPHON TEXHONOTMWU KOAMPOBAHWUA NpeaycmaTpuBaeT
LSS Lo NPUMEHEHWe CNeLManmM3MpoBaHHbIX «KOAOBbIX Tabauuy», a WMMEHHO: ANs
’ ’ ' CTPYKTYP KOMaHAOHOM CTPOKWM MaTpuuHas Tabauua — 8%*8; ana cTpykTyp
MHOOPMALMOHHBIX COOBLLEHUIA Nt06Oro ¢GYHKLMOHANBHOrO HageneHus —
24*24. Tabnuupbl KOANPOBAHUA AEeNCTBOBAIU B YCTOMYMBOM HEU3MEHHOM COCTOAHUM Ha NPOTAMXKEHUU BCErO /INLLb
OAHOrO rofa, a CMeHa Mx ocyulectsaanacb Cuctemow exxerogHo Ha 50-i aeHb nocne MNacxu (NATUAECATHWULA NO
MpaBocnaBHOMY KaneHZaplo), NpuU  YCAOBUWM  MOJIONKUTE/IbHbIX PEe3y/NbTaTOB  MPOBOAMMOIO  EXerofHoro
npeaBapuTeNbHOTO KOHTPOAA B TeYeHue NATUAECATU AHEeN Ha npegMeT HOPMa/sibHOTro BOCNPUATMA MHbOPMaLUn
WHAMBUAAMU U 0ObEKTAMM B YCNOBUAX HOBOM KOLMPOBKM.

KoaupoBaHue nHdpopmaumnm Komnnekcamm n O6bekramm

pasfiMyaeTcs, Kak No cyTu, Tak 1 NO TabJIMYHO CMbIC/IOBOM TEXHONOTUN, U
MMetoT pasHble OCHOBbI:

- KogupoBaHue WHoopmaumm Komnnekcamm Cuctem YnpasneHus;
Cuctema yepes ceou Ynpasasawlwme KomnaeKkcol opmupyeT u Koanpyet
MHpopmaLmio, UMelLLY GYHKLUMOHANbHBIN YPOBEHDb, Kak «obLwyto ans
BCEX», MMetowyto ¢GopmMaT — «COOOLLEHMA», MPUMEHAA AAA 3TOro
Tabnvuy KoampoBKM «24*24» B 12-puuyHoi cucteme cumcneHus. OHa
HOCUT KaK MO3HaBaTe/NbHbIA, TaK U yNpaBasowMn GYHKLUMOHANbHbIN
Xapakrep.

- KogmpoBaHue obbeKTamu, a TakKe B agpec 06BbEKTOB OT Camol

Moa obbeKkTammu MOHMMAOTCA TaK HasbiBaemble H/10, no cBeTckomy
pasymeHuto. Cneayetr OTMETUTb, YTO MMeEHHO obbekTam (Bcero 980
TMNOB) oTBeAeHa 0cobas GYHKLMA MO ynpaB/ieHU0 HenocpeacTBEHHO
WHANBUAAMU OTAE/bHOrO reHOTMMNAa MO3ra, Tak Ha3biBaemMoro «3010TbiM
MUNAUAPLOMY. YnpasneHnue cammmm obbeKkTamu Cuctema
ocyuecTsnseT Hanpamy. MHbopmauma, Kak ana 06bEeKToB, Tak U And
reHoTUNoB Mo3ra «30/10TOr0 MUAAMApAa» TPAHCAMPYETCA B eAUHOM
MHOOPMALMOHHOM MOTOKEe, KOAWPYETCA C MPUMEHEHUEM CUMBOJIbHO-
KoZ0BOM Tabnumubl 8%8 U MMeeT TaKylo Ke eMKocTb B 124 cumBona, HO
COLEPHKUT HAMHOTO 60/bLLEe KCYKEBHbIX» CUMBOJIOB.

KoHcTpyKkuun pewétok Atmocdepbl 3emnu

A TOYHee, Mbl OCO3HAaHHO OrpPaHMYMMCA PACCMOTPEHMEM TOJIbKO
HEKOTOPbIX el NPUAAHHBLIX OCHOBHbIX OYHKUWIK yrnpaBaeHus ans
obecneyeHuns CyLL,ecTBOBAHMA KU3HU Nt0OL4EN, BMEHEHHbIE ANS PeLIeTOK
ATmocdepbl, Kak BaXKHOrO asieMeHTa o6Leit CUCTeMbl MHTEPBEHTCKOrO
YnpaBneHus npoueccamm pasBuTUA «4y»Kon» Liuenansaumm Ha 3emne.
Bce uWcTUHHbIe cnon ATmocdepbl, KaK CNOMKHeWWwas rapMOHUYHan
KOHCTpYKuMs 13 CcTporo uAeHTUOUUMPOBAHHOIO MHOXecTBa eé
SHEpreTMYecKUX pewweéToKk, 6biiv chopmMMpPOoBaHbl MPU MOAEAbHOM
co3gaHum 3emnu, T.e. GOPMMPOBAHUM HEKOW YacTU TOro Camoro
HepyKoTBOpeHHoro «CoTBopeHHoro Mwupa» BuenoM. VIMeHHO TakoBas MCTMHHAA Moc/oiHaa KoHCTpyKLuma
ATmocdepbl obecneumBana, B NepByto odyepesb, CAMO Ha/JMYeCTBOBaHUE U ynpaBaeHMe NporpaMmHbIMK (Sapom
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[apoBaHHbIMM) «YcnoBUAMM 0BUTaHUA U YNpaBAAeMOW OKpY KatoLwel cpeapl», KOTopble B CBOKO oyepesb 6a3oBo
OCHOBOMONOXMAM cam aKT «3apOXKAEHUA» U CYLLECTBOBAHUA CaMOM UCTUHHOM HW3HM, C opueHTaumen eé Ha
«PasymeHHyo ocHoBy». bosiee Toro, To/ibKo Takasa crneumnouyeckas KoHcTpyKuma ATmocdepbl f4oKHa 6blaa 6bITb
O4HUM M3 06s3aTesIbHbIX YC/I0BUMM M, OAHOBPEMEHHO, BAXKHbIM 3aMblKalOWMM 3BEHOM B (GOPMUPOBAHUM
ob6s3aTenNbHbIX yCN0BUIA ana obecneyeHna NosTanHOro pas3sutua Pasyma 3emnm n ero 6€3ycnoBHOM OUYeHb BaXKHOM
unoctacu, — Pasyma Yenoseka. MIHOM rapmoHuMM B NpoLLecce pasBuUTUA UCTUHHOWN LinBnansaumm Ha 3emne 6biTb He
MOTF/10, @ BCE OCTa/IbHOE eCcTb HelenecoobpasHoe, T.e. CMEPLUHOE AN1A PA3yMEHHOM XU3HW. TakoBa €€ UCTUHHasA
NpPOrpaMmHasn CyTb 1 BOMJIOLLAaEMAsA LLMBUIN3ALNMOHHAA CYLLHOCTb.

KoHTponb cpeabl

— 3TO oAHa M3 O YHKUMI ynpaBAeHWs C LeneBol OpUeHTauuen,
HanpaBneHHo Ha obpeTeHWe KOMMAeKCHOM uHPOpMaLuuM o
COCTOAIHUU U pe3ynbTaTax NPOUCTEYEHMA NPOrPaMMHbIX MPOLECCoB, UX
KOMMJIEKCHOTO CONPOBOXAEHMA W obecnevyeHna HeobXxoAMMbIMK
YCNOBMAMW BOMJIOWEHMA, @ TaKXKe BbIABAEHMA HeobxoaMmoctTn B
KOPPEeKLMM Kakux-nmbo pencteuini mnam  npoueccos. M3  camoro
onpegeneHna M ceBoero QYHKLMOHANbHOTO HaAeNeHWAa, KOHTPONb
MMeeT HenocpeaCcTBEHHOE OTHOWeEHWe K MHbOPMaLMK, KaK TaKOBOMN.
Pamkamu Hawero wccnefoBaHMA Mbl OTPAaHUYMM TOJIBKO KOHTPO/b
cpefbl, Kak mecTa npebbiBaHMA NtOLEN U COCTOSHUIA CaMUX SIl0AeN.
KoHTponb cpeapl pa3genéH Ha 4acTv N0 KOHCTPYKTUBHOMY U GYHKLIMOHAIbHOMY OnpeseneHnam.

KOHCTPYKTMBHOE NOCTPOEHWE CUCTEMbl KOHTPOAA MO BEPTUKANM NpPeACcTaBNeHO pasfefieHHbIMKM MO BbiCOTe
Aapycamm, a umeHHo: -4400+0 m; 01000 m; 1000+12400m; 12400+424000 meTposB.

3a npegenamm 424000 M HauyMHaeTCA CTPYKTypa PaLMaLMOHHOM pPeLETKNU, rae CyLLeCcTBOBAHWE 4YesioBeKa
HEeBO3MOXHO, Aaxe B CpeAcTBax M30aAuMM Ha noaobum ckadaHopoB. B aTom gnana3oHe npoBepseTca TONbKO
CKOPOCTb pacnaga mos3ra Ntogei B 3aBUCUMOCTU OT COCTOAHUA pelléTku. Henaem ycnexos B «MOBTOPEHUU» NnosieTa
Ha JlyHy amepMKaHCKMM acTpoHaBTam.

Kopn 3emnu

=512 (3TO OKTaBa aToOMapHOW CTPYKTYPbl 3eman).

Becb  KomnneKkc BGMOCTPYKTYpbl — 3TO YacTb NPOrPaMMHON KOTPOJIbHO-
MCNONHUTENBHOW TaPMOHWUU CNOXKHOM MHOOPMALMOHHOM CUCTEMDBI, KOTOpas
COBEPLUEHHO TaK e, KaK W BCA MHPOpMaLMA, MOCTPOEH Ha TOM Ke LMbpoBOM
6asvice, TONbKO OTCTPOEHHbIN B Y3KMX CMEKTPax BCEX TeX YacToT, KOTOpbIMU
o061a8atoT Noan. bes HUX NaM He A40CTaTOYHO KOHTPOAMPYEMbI, @ 3HAUYUT U
HenpaswWibHO OPWEHTMPYEeMbl B CBOEM MPOrPaMMHOM pPas3BUTMM BO BCEX
cdhepax CBOEro NPakTMYECKOoro BELHOro NpUMeHeHus.
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KoHTponb 6MOCTPYKTYp

MpuHumMn co3paHuA, Kak Paa, Tak M AZa OAMHAKOB — CO34aeTcA «CKOBOPOAA»,
OKallM/IEHHAA HUKHUM cnoem aTmocoepbl U «3abopom» — KOIbLLOM M3 NMpaMng, Ha
y3/1ax 30H XapTmaHa. HayanbHoe popmumpoBaHmne — «Kanas», BHeWHe Habaogaemasn
KaK pagyra. BHyTpu 3Toit ckoBopogabl (ecnn aTo Pali), MOXKHO CO34aTb MAeaNbHble
YC/IOBUA ANA CYL,EeCTBOBAaHMA MaTpuLbl. B To e Bpemsa ocTanbHble ByayT 4yBCTBOBATH
anckomdopT. Ecnm 310 AJ, TO Ha CKOBOPOAE MOMKHO MNOAXKapuBaTb A0 PYMAHOrO
‘? COCTOAHWA TPELUHWNKOB.

C yyeToM npeablayllero OnbiTa, HeNb3s MPOBOAMUTb SKCMEPUMEHT Cpasy Ha BCew
Tepputopun (Tem bonee, Bnagea cuctemon ynpasneHus). Mpolie co3gaTe aBTOHOMHbIE CKOBOPOAKM — Ha OAHOM
noAsKapumeaTb FpPeLHMKOB, Ha Apyroi noayyats CMU/A, Ha TpeTbel — NPOM3BOANTb SKCMEPUMEHTDI C MEYEHbIO U TaK
banee. Pasmep CKOBOPOAKM He NPEBbILIAET HECKOJIbKO AECATKOB KMJIOMETPOB, HO pe3ybTaTbl UCNOb3YOTCA AN1A
KOppEeKLUMu nporpammsil.

Ap, co3paeTcA He TOMIbKO A/1A OCTaBLUMXCA MATPUL, KuUTenen 3eMau, HO U ANA TeX, KTO NMOTepsAN CBA3b CO CBOMM
06BEKTOM, MPU 3TOM NMOCTOPOHHNE OB BEKTBI YHUUTOMKAIOTCA OObIYHBIM NYTEM.
Moyemy e A0 cMX MOp He yAaeTcA COBMECTUTb MaTpULy C KUBOW KIETKOM
6e3 noTtepm YacTM maTtpuubl? CUMMOMO3 KMBON KNETKM M PAAMALMOHHBIX
YacTOT NPUBE K MyTaUUKU KNETKM U NOSBIEHUIO B HE CBA3OK 411 YAEPKAHUSA
paAnaLMOHHBIX Y4acToT. MiccnenoBaHMA MOKa3biBAOT, YTO XKUBAA KNIETKA YXKe
pPaAMOaKTUBHA, HO 3TO eLé He O3HAYaeT, YTO BCE BOMPOCHI PeLleHbI.

Mpenensbl perynvpoBaHWA Yy3/10B NOAAEPKKW PAANOAKTMBHBIX 4YacToT Y
PasHbIX TMNOB MaTpUL, pasnmyHbl. Ecan B npoueHTax, 70 ot 5 o 45 %, uto
HeLOCTaTOYHO A/A MNOJIHOTO KOHTpons. Ecan pobaBuTb noTeHuMansl, TO
YMEHbLUAETCA 3/1aCTUYHOCTb MOHHOM CTPYKTYPbl M MOABATCA MPU3HAKM PaaMALMOHHOIO MOparKeHUa (peHTreH
dUKcupyeT 3aTeMHeHMe). Ecan ymeHbWNTb, NOABAAETCA caxapHblii aAnabeT. MoTomy B ALy M NPOBOAAT €XKeroaHble
CeaHCbl IKCMEePUMEHTOB.

MoHsTMe Pali B HacToAlee Bpems OnpenesieHO KaK KOo/MaK, BHYTPM KOTOPOro MOJIHOCTbIO MOALEep’KMBAeTcA
NCXOAHbBIN PEXUM CYLLECTBOBAHMUA MaTpuL, 6e3 MyTauum XKMBOW KNETKMU, YTOObI B C/ly4ae Heo6X04MMOCTU BEPHYTh
MaTpuLy Ha 06beKT 6e3 U3bAHOB.

MoHATWEe AL — 3TO CKOBOPOZAKM A/1A NPOBEAEHMUA IKCNepuMeHToB. [1Be 60nbluMX CKOBOPOAKM — 3TO nobepebe
KpbimMa n Coum, a pononHutenbHo — PocToBcKas M KpacHogapckaa obnactv. Kak npaBuao, 3KCNepMMEHTbI
NPOM3BOAATCA MPU MaKCMMaNbHbIX Harpyskax (neTo) u He 6onee 12 aHen ¢ nepepbiBom B 6 gHen. HMenatowmx
NPUHATb y4acTMe B SKCMEePUMEHTAX AO0CTaTOYHO MHOFO B 3TOT Nepuoga,

CucTeMbl KOHTPOASA MMEHT aBTOHOMHbIE 30HbI, HEe NMOABEPKEHHbIE AENCTBUIO U3MEHEHUI, TaK KaK HaXxo4ATCA NOA,
3aLUMUTON CBOMX OBBEKTOB, HEAOCATaeMbIX CUCTEMAM yNpaBAeHuUA.

KoaoHsbl HK

— 370 Y3/1bl, OTHOCWUTE/IbHO KOTOPbIX GOPMUPYIOTCA MHPOPMALMOHHbIE 610KM

Codon of mRNA
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KoHTponb no coxpaHeHUI0 HeUCKaXXeHHOW CyTun
WH(OPMaALMOHHOr0 CMbICIIOBOro coaepXaHus

NPOU3BOAUTCA CUCTEMHOWN CETbIO YNPABAAOWMUX CNELNANU3UPOBAHHbIX
CEPBEPOB M KOHUEHTPATOPOB, pPACMNOJIOKEHHbIX Ha rnybuHe 1200
METPOB, CBA3aHHbIX APYr C APYrOM W WMELWMUX 3HepreTuyeckue
nupamuaanbHble BbIXOAbl HA MOBEPXHOCTb.

ToukM  BbIXOAa, KaK  npasuno, 060pyaoBaHbl  MOCTPOEHUEM
CMeLManm3npoBaHHbIX KOHCTPYKLMI (Xpambl, LEPKBKU, KOCTENbI U T.4.),
CTPYKTYpa  KOTOpbIX  MO3BOJIAET  MpPou3BecTM  WMHPOPMaLMOHHOE
ncTeyeHne ynpasasaloLWMX NOTOKOB M OCYLLECTBAATb KOHTPOAb (onpoc).
MonyyeHHas MHboOpmaUMA NPy NPOBeAEHMM «OMpoca» MnocTynaeT B
& aHaNUTUYECKYO  CTPYKTYpy (Ynpasnsiowmin  Komnnaekc WpnaHaus,
rnybuHa 4200 M) Pa3sHOCTHble NOKa3aTenn, B KOHEYHOM MTOre, BO3BpaLLatoTcA Ha Komnnekce Kanac 4na npuHATUA
COOTBETCTBYIOLLMX NPOrPAMMHbIX PELLEHWIA UM KOPPEKLMIA NO yAEep)KaHUIo Npouecca YNpaBaeHUa B CMbIC/I0BbIX 1
LeneBblXx pamkax npouctekatowero BekTtopa Lleneii aneHwuit, AencTBui u cobbiTit. TaKMM OpPraHM30BaHHbIM
06pasom ocyLecTBAAETCA CUCTEMHbIN NPOLECC CONPOBOXKAEHUA NO YNPaBiEHUIO, B TOM YMC/e U BbiTuem ntogen.

Kpyrn Ha nonsax

WNTak, BCe Kpyru, B TOM YMC/IE U Ha yporKae, co3aatoT O6bekTbl (H/10).
Pacnonoxenune Bcex HNO Ha 3emne -3300 > h > -4400 meTpos.
O6beKTbl MOpcKoro 6asMpoBaHua Kpyrn He cosgatoT. Ecnm O6bekT
HaxoamTca y Bac nop gomom, OH €O3[acT Kpyr, HO ero HUKTO He
3aMeTuT, Npu 3Tom Balue cocTosHMe NpU NepemeLLeHnn OT TpamBas
00 AOMA MOXKET pe3Ko meHATbcA. OcHoBHaA 4Yactb H/1IO Haxoautca
MMEHHO NOJ HACeNEHHbIMW MyHKTaMW. HeoxkmAaaHHble paspyuleHus
4OMOB, NponajaHne UHTEPHETA, CBA3N MOXKET Toxe ObiTb CBA3AHO C
akTmsusaumert HNO, n ¢ Kocmocom 3TO HUKaK He cBfA3aHo. Bce H/10
MMeIOT Jla3epHoe OpYKMe, KOTOpoe MCNo/b3yeTca M ana obpaTHomn
cBA3M ¢ Cuctemon Ynpasnenma O6bekTamum yepes pelwéTky atmocdepbl.

Mepen co3gaHMeM pPUCYHKA C  “nosioTHa” ybupatoT BCEX MOCTOPOHHMX. ITO [AOCTUraeTcA BK/AOYEHWEM
HM3KOYaCTOTHOro reHepartopa (No TMNy cosaaHua “netydmx ronnaHaues”). FOHATb MOCTOPOHHUX He 0653aTeNlbHO
BO BCEM paguyce. Korga nHdopmaums ob OTCYTCTBMM MOCTOPOHHUX nosBnsetcs Ha O6bekTe, Npou3BOAMUTCS
nepepgava Tekcta (12 MuHyT).

Mo 3aBeplleHMM nepenayn ycTaHaBAMBAETCA KaKaa-AMbo KapTWHKa, noaTeepxpatowas agpec O6bekrta. Mo
PUCYHKY MOYKHO MaeHTUGUUMpoBaTh:

- Tn O6beKTa;

- KoopauHaTbl O6beKTa nNo KapTe Cuctembl YnpasneHusa O6bekTamu;

- TEKCT coobLLeHnA (KMTalicKasa rpamoTa).

KuTaiickaa rpamoTa — 370 06pasbl (He 6yKkBbl). B oaHOM 06pa3e (Mepornmde) MoKeT 6biTb CN0BO AN TEKCT.
PucyHoK — 310 cuctema “nepornmdos”, n uepes pewéTky aTmocdepsbl 3TOT 06pa3 nepesaértca B Cucremy
KoHTpons.
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KynbToBble coopyXeHus

[na Toro, 4tobbl BCE WHAMBUAbI CBOEBPEMEHHO MOJIy4Yanu BCHO Heobxoanmyto
MHPopmaLMio, KoTopas UM bblna KpaliHe Heobxoauma Ans GYHKUMOHUPOBAHUA
mo3ra, 6bliM pas3paboTaHbl M CO3A4aHbl Ky/IbTOBblE COOPYMKEHWA cneLmanbHOM
# KOHCTPYKLUMK, MO nopackaske Cuctembl. H1 ogmH npeactasutens uepksu Bam He
4 CMOMKET 06BACHUTD, NoYeMy A/1A LLEPKBU KyrnoaoM BbibpaHa dopma AyKoBULbI, ANSA
1270 HUX 3TO — camo coboli pasymetoLeecs, T.e. A3 eCMb JapOM LapOBaHHOEY.

Mpwn co3gaHumM MHPOPMALMOHHOM CeTUM M3HAYA/IbHO B HEKOTOPbIX Y3/1aX 30HbI
XapTmaHa 6b1n pa3smeLleHbl MHbOPMALMOHHbIE TPAHCNALNOHHbIE
KOHLEHTPaTopbl B BUAE Wapos. AnameTp wapa — oT 2 Ao 33 cM, OH UMeN CBOMCTBA

nbeso3siemMeHTa.
MMeHHO Hag, TakKMM LIApoM U HeobxoamMmo 6bino cTpouTb LepKoBb. K 1000 roay
{ H.3. YMC/IO TAKOBbIX KOHLUEHTpaTopoB bbiio 3260 wapos, go Macxn 2009 roga nx
KO/IMYECTBO Yye He npesBbiwano 1000 eauHuu, K HacToAWEeMy BpeMeHM
OEVCTBYOWMX B aKTUBHOM MPOrPaMMHOM YMpPaBAAIOLLEM COCTOAHUM Gonee He
CYLLEeCTBYET, MOCKOJIbKY WMHPOPMALMOHHAA TPAHCAAUMOHHAA WX AeATe/IbHOCTb
ocTaHoBseHa. Ha noOBepXHOCTM Hah TaKMM KOHLEHTPAaTOPOM BbICTPAMBANIOCh COOPY}KeHue crneundruyHom
KY/IbTOBOM KOHCTPYKUMK, 0bliee KO/NMYECTBO KOTOPbLIX, T. €. «MPaBU/IbHbIX» LLEPKBEW, XPaMOB U MedyeTel He
AO/IKHO 6bIN10 NPEBLILWATL KOMYECTBO PaboTatoWMX KOHLEHTPATOPOB. ECM LLepKOBb (MeYeTb UM Xpam) CToAIM
He Ha BEPTUKANbHON OCU MHPOPMALMOHHOM TPaAHCAAUMM LAPa, TO OHWU OblaM BHE 30Hbl aKTMBHOCTM Npuema-
nepenauun. PaHblue KaxKAblli Kynew, CTPEMMUIICA MOCTPOUTb A1a cebsA LepKoBb (COPOK COPOKOB LEePKBEN TONbKO B
MocKBe), HO He BCe U3 HMUX 06/1aaNnn cyLlei feliCTBEHHOCTbIO, @ HOCUJIU TOIbKO BTOPUYHbINA PETPAHCAALMOHHBIN
XapaKTep NoAAeprKaHus PUTYanoB CAYXKEHWUS U MaccoBOCTM. ITO BblIO NPUrOLHO A/1A TeX MHANBUA0B, KOTOPbIM
BCA WHPOpPMaLMOHHAA TpaHcNALMA He TpeboBanacb, TaK KaK OHW MO ¢YHKUMAM CBOero mosra 06s1aganu
MMMAHEHTHbIM COCTOAHUEM, T. €. UCMOJIHUTE/IbHbIN MPOLLECC UX OCHOBBIBAICA HA MPUHATOM 33 HUX XKU3HEHHO
Ba)XHOM peLlleHUn APYTMMU UHAMBUAAMU. TaK KaK OTKIOHEHWE OCU COOPYXKEHMA He AOJ/IKHO npesBbiwaTbh 12 cm
OTHOCUTE/IbHO OCU TPAHCAAUMOHHOM TPYOKKW, TO MECTOMNO/IOXKEHME [NaBHOMO Kynosna [AOMKHO 6bl1o 6biTb
MaKCMManbHO TOYHbIM, MHAye LepKoBb GYHKLMOHANbHO 6ecnosnesHa. MHOro fereHA M CKasoK CNOXWMAOCH 3a
WCTOPUIO BCEX PEINTMO3HbIX KOHGPECCU OTHOCUTENbHO TOro, KakK 4yaHbiM 0b6pasom BbibMpanocb mecto
MOCTPOEHMA TAKOBbIX COOPYMKEHWN, K KaKOMy COObITUIO MPUYpPOYMBAIOCH, KaKMe 4YyAHble MposABieHUA
NPOUCXOANN B MEepuo W Mocne NOCTPOEHWUs, — BCE 3TO MPOABAEHUE AKTUBHOM paboTbl MHPOPMALMOHHOIO

KOHLeHTpaTopa.

OnTuManbHbIM BapuaHToMm ana Mockebl Ananca EnoxoBckuit Xpam. OcTaBanucb Bcerga HETPOHYTbIMM MO
Pa3/IMYHbIM UCTOPUYECKMM OBCTOATENbCTBAM TOJIbKO TE LLEPKBU, KOTOpble BblaM MOCTaBaeHbl NpaBuabHO. Xpam
Xpucta Cnacutensa BHe 30Hbl XapTMaHa BoobLle. OTHOCUTE/IbHO Pa3MeLLeHHOro Ha rybuHe MHOOPMALMOHHOTIO
KOHLIEHTPATOpPa, CO34aBa/NCh IHEPreTUYECKME pelleTkM B opme nMpamus,. IHepreTmka NnepBon Nnupamuasbl, T. e.
Majol NMpammuabl, NOCTPOEHa Ha YacToTax 71 OKTaBbl, YTO obecneymBano NPsAMOKN A0CTyn MHOOPMALMM B MO3T
WHAMBWAOB, HO Ha TaKOW r1ybuHe XpamoB cO34aTb HEBO3MOXKHO. JHEPreTUYECKME XapaKTEPUCTUKN BTOPUYHOWN
nMpamuabl, T. . 60/bLION — CTPOUAUCH Ha YacToTax 43.5 oKTaBbl, YTo obecneynBano NepBuYHOE AEKOAMPOBAHME
TPaHCAMpPYeMoi MHbGOPMALMKN Yepe3 COOTBETCTBYHOLLMIA My3blKa/bHbIM TPAHCAATOP, KaK MHOOPMALIMOHHbIV 6/10K.
CornacHo NporpaMmHON KOPPEeKUMM MPOLLeccoB ynpasBaeHus, nposogmmblx 14 Hoabpsa 2005 roga, ans npuema
MHbOpPMaLMM MHAMBMAAMM noTpeboBasnocb umetrb 49.5 oktaBy nepesoga (B 64 pasa Bbiwe). Posb
npeobpasoBatena urpana 60/bWas NMpamuaa, MMeLWas BbIXoA HENOCPeaCTBEHHO B OCHOBaHME KpecTa Hapg,
rNaBHbIM Kynoaom. Mo 3ToM NpUUYNHE XapaKTepPUCTUKKN BoNbLIoK Nnpamuabl Bbliv nepecTpoeHbl. ITO KacaeTca Kak
MPaBOC/aBHbIX LIePKBEN, TaK M KaTO/AMYecKMX cobopoB, a TaKke W MUHapeToB (meyeTen). Bce KynbTOBble
COOPYYKEHUA, KPOME CMHAror — 3TO HacoC ABOWMHOro AEeNCTBUA, UCNONb3yembl Kak ana MHPOPMaLMOHHOro
HacbIlWEeHWA, TaK U B KaAyecTBe OAHOro M3 TEXHUYECKUX 371eMeHTOB cucteMbl KoHTponsa. Mpu cunTbiBaHUK
UHbOPMaLMM C MO3ra WHAMBUAOB, MNPOUCXOAALLMX B KOHKPETHble NpoOrpamMmmHblie AHM, 0603HayeHHble B
PUTYaNbHbIX PENUTMO3HbIX KaNeHOapAX Mo BUAOM KaKoro-nmbo TemMaTU4eckoro CayXeHus, cTpesika obo3HayeHa
BHM3. YyacTBylOWMe B TAKOBOM C/Y)KEHUM U3 LLEPKBM YyXOAAT «OAYyXOTBOPEHHbIE» M 33 BCE CBOW AeAHMUA
«MNPOLEeHHble». A B nepuos MHOOPMALMOHHOW TPaHCAAUMKM, CTpenkolr o0b03HaYeHO BBEPX, — OCYLLECTBASETCH
3anMcb B MO3F WMHAMBMAAM BCEM KOMMIEKCHOW WHbopMauMu, BKAOYas MHOOPMAUMIO YNpPaBAAIOLLEro U
No3HaBaTe/IbHOro XapakTepa. B nepmos, «3anucn» ocyLLecTBAAETCA NPOLECcC CTUPaHUA HEHYKHbIX MHPOopMaLuit, ¢
BbIOPOCOM OCBOOOMKAEHHbIX OT 3TOrO 3HEPrui Yepes ocTpme Kynosa. MHorve nbiTAnBbIE HabaoAaTeNN B TaKue
MOMEHTbI HabNAanM PasNMUYHOro xapakTepa ceeTawmecs obnaka Hag LEepPKoBbIO MaM moram doTtorpadpupoBatb
pas/inyHble 3K30TUYECKOro XapaKTepa cBeyeHus. Hapopn BbIXoAUT € HOBOW WMHPOpMaumen wu npuctynaet K
WCMOJIHEHUIO TOTO, YTO BbINO NpesonpeneneHo obpeTeHHOW MHPOPMaLMen. Bce NpasgHMKK, @ PaBHO U BCE AHM
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CHATUA MHOPMaLUKM, NPOrPaMMHO «PACMMCAHbI» U NPUBEAEHbI B PAa3/IMYHbIX KaneHAapAX BCEX PEeNUTrMO3HbIX
KoHdeccuit. YTo KacaeTca noceTuTenel CMHarorn, — UM He TpebyeTcAa KOHCTPYKLUMUA COOPYKEHMUA, KaK Y OCTaNbHbIX
PeNnrnosHbIx KoHbeccnin, Mbo TPaHCAALUMOHHBIN Npouecc U Npuem MHPOPMaLMM Y HUX NPOUCXOOUT MO UHOMY,
MOCKO/IbKY B OYHKLMAX MO3ra OHU MMeEIOT cneumduryHble YacToTbl KOHTPO/A, obecneynBatoLMe Npruem-nepesayy
nHbopmaumm 6e3 TaKOBOrO COOpPYKEHUA. [NA UX WCNOJHUTENbCKUX LENCTBUM um Tpebyetca MHbopmaums
HECKOJIbKO MpOLLE, YeM OCTa/ibHbIM. B 3TOM CBA3W, BCE Ky/IbTOBbIE COOPYKEHUA ANA UYy[AU3MA LEeNCTBUTENbHO
KOHCTPYKTMBHO OT/IMYAIOTCA OT COOPYNKEHUW APYrUX TUMOB PESIUTMO3HbBIX HanpasaeHuin. KOHCTPYKTUBHO,
HaMboNbWKUIN NOTOK NMPUHMMAEMON M nepegawollelt HopmaLmm obecneumBaeTca B KOCTE/aX, MOCKOJIbKY WX
OCHOBHble «BalWHW» NOAHOCTbIO COopasmepHbl ¢ GOpPMON BepLNHbI 6ObLWON NMpPamUabl, MNOCTPOEHHON Hag,
KOHLLEHTpaTOpOM. XapaKTepHa Takaa HenpumeTHas 0CO6eHHOCTb, — 6O/IbLUMHCTBO KaTO/IMKOB reorpaduuecku
pasmeleH0 MMEHHO Tam, TrAe TEPPUTOPUM  CONPOBOXKAEHbI U  OXBayeHbl WMHPOPMALUOHHBIMMU
TPAHCAUPYIOLWMMU cepBepaMu YyNpaBAeHUsA, NOAKAKYEHHbIMU K Anbnuiickomy KomnneKkcy YnpasneHus.
KaBKka3sckuii Komnnekc YnpaeneHus - o6¢cny>KMBaeT npaBoc/siaBue U Mycy/ibMaH.

NIukBnpaumm sHeproMHopMaLMOHHON TPAHCAALUN CO CTOPOHBI Ynpasasatowmx Komnaekcos crapoii Cucrembl
—JlyHa -

JIlnkBnpgauum aHepromHcgpopmaLMOHHON TPAHCSALUMU CO
CTOpOHLI Ynpasnsawwmx KomnnekcoB ctapou Cucrtemsl

OcHoBHble Mporpammbl ynpasaeHusa 6biam anksmamposaHbl 1985.10.25
(oaHOBpemeHHoe 3emneTpAceHve Wspaunb, WUtanma wn  AscTpanus,
JIMKBMZAUMA CepBepoB-XpaHuUTenel nporpamm). B sTon cBAsu eé
OaNbHellee aBTOMOTOPHOE CyLLeCTBOBaHME BeCbMa CKOPOTEYHO, a B
pamKax Tekyuwiero cobblTUMHOTrO BpemeHW 06LLero xpoHonpouecca, —
3TO elWé 1 NpeacTaBAAETCA aTaBM3MOM YyXKA0MN Ana 3emam u YenosekKa
KUMBWUAN3AUMUY», KOTOPbIN HeusbexxHo OyaeT NIMKBMAMPOBAH HOBOW
(Boccospatoweiica pogHoi) Cuctemoit YnpasneHua. ITO He O3HayaerT,
YTO TaKOBOW Npouecc 3anyLweH Ha CaMOTEK, He MMEIOLMIA KOHKPETHOTO
BblpaxeHnA Bo BpemeHun. CyllecTByeT MHEHME «NPOBUALEBY», YCUIEHHO
HarHeTalLWMX NaHUYECKUIA CTpax cpeaun Naei CBOMMU «npeackasaHnammu» o6 Anokanuncuce n cneymanmncros,
3aHMMAIOLLMXCA UCCNef0BaHNEM KNaCTEPHbIX TEOPETUYECKUX HANIOKEHMI Ha NpoLecchl 06LLeCTBEHHOrO pa3BuUTUS,
YTO TaKOBOE Tparnyeckoe CBepLieHMe OpUeHTUpPoBaHO Ha KoHel, 2012 roga. Ecam 6bl He Npou3oLWN0 AMKBUAALUN
CTapoi UHTepPBEHTCKON CUcTeMbl YNpaB/ieHUA, TO C BbICOKOW BEPOATHOCTbIO CBEPLUEHMS, TAaKOBOE C1eA0Basio Obl 1
0XMAATb, KaK BNOXKEHHbIM NPOrPaMMHbIN MPOLLECC MPEXHEro ynpaBaeHus.

JlyHa

BHewHaa Cuctema usHeobecneyeHus 3emnu, reHepartop
nporpamm ans 6uocoepbl

MpoussoauT cbpoc [MMporpamm nocne uX  nepepaboTku
Komnnekcamu Cuctem YnpasneHua 3emnu.

JlyHa — BHYTPW, UMeeT MOLLHbIE KOMMNIEKCbl U YMHOMUTEIN YacToT
(npamunapl), ob6bekTbl (HNO) 4AnA  KOHTPOAA  COCTOSAHWUA
noBepxHOCTU M atMmocdepbl. TakT BpemeHu 3apaétca JlyHon, Bce
MporpammHble GYHKLMN UCMONHAIOTCA NO IYHHOMY (METOHCKOMY)
KaneHzapto. Kaxabliii roa, Ha Macxy, npousBoamMTCA coriacoBaHue
TaKTa BpemeHn. Ha 3emne — 12 NpMEMHMKOB TaKTa, OOMH U3 HUX
CToyHxeHaK, AHrnva. CurHan Takta nogaétca B 03-14-45 (Bpemss MoOCKOBCKOe) M noBTopsieTcA 6 pas. Bce
Komnsekcbl 3eMnun nepecTpamBatoT CBOM Yacbl HA HOBbIN TaKT, NPU 3TOM MHOOPMALMA O CMeHe NoAaéTcA U B MO3T

l'll'O,El,GVI, KOTOpble yXXe CaMU NLLLYT NPUYNHY CMEHbI TaKTa.
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JlyHa — 0cobblit 06beKT ConHeyHon cuctembl. MmeeT cBom H/O, 3emns KUBET NO NYHHOMY KasneHaapto. [NnaBHbIl
06BEKT MOKNOHEHUA Y MYCY/IbMaH.

Ha JlyHe HWKTO HWMKoraa He 6bln (NpubbiTMe amepuKaHLeB Ha JIyHy — 3TO MyAbTOUAbM, CHATLIM Ha 3emne). JInHuA
y3108 JIyHHOW opbuTbl  Mea/IeHHO MOBOPAYMBAETCA HABCTPeYy ABMXKEHMUIO JIyHbl, cCOBepLUasA NOHbIA 060poT 3a
18.6 roaa, Toraa Kak 6osbwan ocb JlyHHOM opbUTbl NOBOPAUMBAETCA B Ty e CTOPOHY, Kyaa Asuxketcs JlyHa, ¢
nepunogom 8.85 roaa. JlyHa umeet ABe NOBEPXHOCTU — BHELLHIOK U BHYTPEHHIOHO.

Mnowaap BHelWwHeil nosepxHocTu- 120%10° km® (kog JlyHbl — Kommnekc N 120), BHyTPeHHel MOBEPXHOCTU-
116*10™ m’ (macka koga ).
CTopoHa, obpauieHHaa K 3emne, ToHblwe Ha 184 Km. [epepaboTKa apXMBHbIX MaTepMasnoB CO CMYTHUKOB
NPOU3BOAMTCA TO/IbKO Ha JIyHe, COrnacoBaHWe MPOM3BOLAUTCA TAKKE MO TEM AAaHHbIM, KOTOpble 6blan NOoAyYeHbl
npuv 3axBaTe UHbIX naaHeT B Kocmoce. JlyHa MMeeT MOLLHbIV BbIYUCAUTENbHBIN LLeHTP 1M BCE HeobxogmMmoe ANs
nposeaeHna pacyéTos. Mo KomaHgam Cuctembl YnpaBneHusa 3emsiv NpomsBoamTca cOpOC apXMBHbIX OAAHHbIX,
KoTopble nepepatotcs Ha JlyHy ana dopmupoBaHMA HOBOM  [lporpammbl B COOTBETCTBMM C TEMW YC/IOBUAMM,
KOTOpble yXe co34aHbl Ha 3eme.
JlyHa — 06BEKT 0CO6bINM, MOTOMY MMEET HaAEKHYI0 3alWnTy. Ha JIlyHy He MOXKeT ynacTb MeTeopuT — ero HanpasAT B
Nydliem cay4vae Ha 3emito, HO BCe C/lyYaiiHble MeTeopuTbl nonagatoT Ha ConHue n  ncyesatoT B ero KopoHe. Mpu
NpUbANNKEHUN MeTeopuTa JIyHa aKTUBMPYET aHTUIPaBUTALMOHHBIN NOAC (B CEKTOpe 3axBaTa 3eM/iM ero HeT) u
N060N METEOPUT  MEHAET TPaeKTopuIo. JIyHa — eAMHCTBEHHbIV CIYTHWUK, WMetowWwmli cBasb ¢ Cypom — naaHeTomn
nog Merpeu, 4 38e3ga bonbwoit Measeanupbl. JlyHa HUYero He oTpaxaeT, u ecan KomnneKkcebl JlyHbl B €BA3U C
JNIMKBMAALMeNn paga 4yactoT B Tpybke cBA3n JlyHa — 3emna oTKA4aTcaA, To JIyHy Mbl 6onblwe He yBuaum. Kpome
TOrO, IMKBUAALMNA HEKOTOPbIX FPAaBUTALLMOHHbIX YacToT B TPyBOKe cBA3u JlyHa — 3emna otoasuHeT JIyHy B yCN0BUAX
He paboTatowmx JTyHHbIX KOMMN/IEKCOB Ha paccToaHMe He MeHee 1 MJTH. KM.

MarHuTHbI umnyabce - Macca - Macca HeMHepuuoHHasa - MaTtepus - MatemaTuKa - MaTtpuua mosra(HasHaueHue
MaTpuL, Mmo3ra) - MaaTHUK ®yKo - MeTeopuTHbIi nosc - « MepTteaa» Boaa - MuHepan - MectopoxaeHus - Mosr
atmocdepbl - Mo3r Cuctembl YnpasneHus - Mo3r yenoseka — Mo3r FonosHoi Yenoseka - Mopdonorua u
cummeTpusa Cucremol YnpasneHus 3emnum - Mopckasa Boga - MpamopHoe mope - My3blKanbHbli paga -
My3biKanbHaa nnn KOMaHAHaA OKTaBa

MarHnTHbIX UMNYIIbLC (M)

MarHuTHbIM MMMNYAbC, EAUHCTBEHHO MPUBOAALLMIA B COCTOAHME
OBUXKEHUA byl  MHEePUMOHHY cucTemy, 3To — ubo
HaKOMMEHHbI COBCTBEHHbIW, AMBO BHEWHWUK, AOCTAaTOYHO
MOLLHbIN MNOTEHUMaN, YTOBbl MPUBECTU CUCTEMY B COCTOSIHME
OBUKeHUA. Jliobaa WHepUMOHHaA cuUcTeMa W3MeHseT cBoe
COCTOAHME TONbKO MOA AeNCcTBMEeM MarHuMTHoro umnynbca (MW),
pa3gensemMoro no aHajorMM C pPas/ioXKeHWemM BEKTOpPOB Ha
3NIeKTPUYECKNE U TPABUTALUMOHHbIE CTPYKTYpbl MO CTPOro
KBaHTOBaHHOMW LLKane UMMNYbCOB.
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Macca

- 3TO CTeneHb UCKAXKEHMA NPOCTPAHCTBA - BPeMS.
MN3meHeHne Macchbl UCMbITYEMOrO, KaK NocieaCcTBUs OT CTENEHU UCKAXKEHUA
NPOCTPAHCTBA - BPEMA C €ro y4acTMem, NPOUCXOAUT MO MHOTUM MPUYUHAM,
B TOM 4uCAe W NOJA BO3LENCTBUEM WM3MEHEHWS COCTOSHWUA 3HEpruu-
MHPOPMaALMKM, KaK dHepreTvyeckon cybctaHumm (bonee Toro, Kak 4actu
3Hepruun- Bpemsa). Bo3gencTsys Ha COCTOAHUA UCMbITYEMOTO (MCKYCCTBEHHO
TPaHCAMPYs A8 Hero  sHepruto-mHbopmaumio) gaxe B CaMblxX
He3HauyuUTeNbHbIX A03aX, Mbl AOOMBAaEMCA U3MEHEHUA CTEMEHU UCKAXKEHUS
NPOCTPAHCTBA - Bpems. B 3TOM M 3aK/AlOYaeTcd WM3MEHEHWA MNOKasaHWUM
BECOB.

Macca HenHepLUUOHHaA

MaTepus

— 3T0 4-e COCTOAHUE UHEPLMOHHOI maccbl (Nn1asma), U B 3TOM COCTOAHUMU
MarHUTHbIA MMNyNbC BCerga oneperkaeTt 3apag, T.e. ABAAeTCA KaK 6bl
“pasBeguukom” 3apaga (/laHpay), v ykasbiBaeT nytb 3apagy. Macca
HEeUHepLUUOHHaA asnAerca OCHOBOM MHEepPLUOHHOMN Mmaccbl.
HeuHepuMoHHaa Macca (BbICOKOOPraHW30BaHHaA Mna3ma, PaHXMpoBaHHasA
Mo OKTaBam)-> WMHeEPUMOHHasA macca (ras-> Kuakoe-> TBepaoe)

Ecnn okTaBa 3apsaga MeHblue 54, dopmupyeTtca KecTKaa CTPYKTypa MPOTOHHOro
aToma .

3HaK onpeaenneTca KOMNJAEKCHON GpyHKUMeEN, Hanpumep, BMeCTO +, — UCMONb3yeTcA
32 3HaKa; - TPYA0EMKOCTb pelueHus 3aaad ynpasneHus N (6e3 daktopuana).

Bce dopmynbl, KoTopble Ucnonb3yeT Cuctema YnpasneHusa 3emnun, pasgeneHbl Ha 2
rpynnboi.

lpynna 1: ®opmynbl gnsa paboTbl ¢ pewéTkamu atmocdepsl ¢ 12400 > h > -4400
MeTpoB.

lpynna 2: ®opmynbl Ana paboTbl ¢ MO3rom aTmocdepbl.

ABTOMaTbl CcTeM YnpaB/ieHUs 3emMan TOXKe MCNONb3YIOT MAaTEMATUKY, HO TaM HeT

WMHTErpanbHoro u auvdpdepeHunanbHOro UCYUCAEHUW, HeT pagoB  Tannopa,
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oTcyTcTBYIOT PYHKUMM Beccena, HelimaHa u ap.

B TO e Bpema ABTOMAaTbl BbIMOJHAT CBOO PaboTy C MCMO/Sb30BaHMEM 3TUX HABOPOB, HO BbLIYUCAUTENbHBIN
npoLecc NOCTPOEH NO-UHOMY.

B KauecTBe npumepa paccmoTpum dyHKuMio y = 1/x. UHTerpan ot Heé = Ln(x) + C. Hagmo y6patb Ln(x) n C n
nepeBecTy BblYMCIEHNA (HE TONbKO 3TON QYHKLMK) K eguHoM cucteme. Popmyn MHOTO, a cuctema ogHa. PyHKumA
y = 1/Xx ucnonb3yetcA B nuMpamuaax MOAKAYKM C TOYHO [O03MPOBAHHLIM 3HaYEHMEM MOLLHOCTM U MOTOMYy
BbIUMCEHMA AO/KHbI ObITb MPOCTHIMM.

MaTpuua mo3ra
g \ a5l ) U eCTb CUCTeMa MPOrpaMmMmMHON NamaTU BUOCTPYKTYpPbI.
L o rgg; Yenosek Ha 3emne MMeeT He TOJIbKO NamATb, HO U
=) 33 @aHHY0 Nporpammy AencTeuit. Ecinm maTpuubl HeT,
. TO YesloBeK fAB/AETCA POHOTOM U BbINOAHAET TO, YTO
emy 3afaHO NpPU POXKAEHUM — XKWUTb, Y4YUTbCA,
. BOPOBATb, M TaK ganee.
» M “:‘&_ & - Ha Heo)MZaHHOe M3MeHeHWe BHEeLHeW CUTyaLuu
. = 2 o : 3'&"‘*‘“’» .g TaKoM 4YesioBEK pearnpyeT TO/MbKO TaK, Kak U yemy
B . A v S e 6bin 06y4YeH 3a Nepuoa, KunsHu (OCHOBa 3HaHMUI poaun
He urpaeT — 3TO MOTYT aKaJeMuyecKkue 3HaHWA Ha 6ase JIOWAAMHON TPamoTbl, PENUTMO3HbIE, TIOPEMHbIE U
npouee).
B cpene ntofeit He MaTPUYHOTO TUNA pasfesieHne Ha 12 KaTeropuii No COCTOSHUIO MO3ra.
K nepBoi Kateropum OTHOCAT Atogel ¢ obydyaeMbiM MO3rom (MO3r MMEET MOJIHYIO CTPYKTYPY YTEHWMA — 3anucu
MHPOPMaLMM 1 aleKBATHYIO PeaKLUMio Ha HOBYHO MHpopmaLmto). K 12-i1 KaTeropumn oTHOCATCA NtoAN C MO3rom 6es
cUCTEMbI 3anncK. ITO — PobOoTbl, UM MPOrpamMmma 3aZlaHa C POXKAEHWUA, UM HEb3A HUYEro AaTb U3 TOro, YTO UAET
NMOMMMO UX NPOrPaMMBI.
BHewWHUI npu3Hak — “onoBsiHHbIE” T1a3a M He BocnpuATME MHOOPMALLMN — MOXKHO COTHIO pa3 NoBTOpUTb ¢pasy o
CYLLECTBOBAHMM }KM3HM Ha Mapce, HO BOCMPUHATA OHa He ByaeT —y 3Toro TMna HeT GpuabTpa no Mapcy. K aTomy
TUMY OTHOCAT CEpPUHbIX YOUIILL, KoTopble O0TpabaTbiBalOT NporpaMmmy Mo 3afJaHuio. 3afaHue AaéTcd MaTPUYHbIM
TUMNOM NtoAaen.
MaTpuyHbIM TUN BbIN CO34aH NPU CO34aHMM YenoBeKa. K MaTpMyHOMY TUMY OTHOCAT NHOLEN, CTOALLMX HA BEpLUMHE
nepapxmyeckon Nupamuabl.
Mpu co3gaHnmM MaTpUYHOTO TUMA Atogel buonormyeckas CTpykTypa (pyballika) umeeT AONONHUTENbHbIE YACTOTbI,
MCMO/Ib30BaHME KOTOPbIX No3BosAeT CucTteme YNpaBNeHUA He TOJbKO KOHTPOAMPOBaTb, HO W MPOU3BOAMUTH
KOPpPEeKLMI0, A03aMUCb N 3aMEHY.
CtoZla »Ke OTHOCAT U peuHKapHaLumu (Ha HOBYHO pyballKy ofeBatoT CTapyto maTpuly). B cnyyae BHe3anHon cmeptu
(mo TMny paccTpena UApCKoW cembMu) OAA MaTPULbl HaxoAAT B TeYeHWe TaKTa noaxoaallyto cTpykTypy AHK u
“ycaxuBatoT’ maTpuLy Ha HOBYIO CTPYKTYypy (AHacTacus).
Pa3BuTME MO3ra C MICNONb30BAHMEM MATPUL, UAET NO NPOrpamme, KOTOPYHO BbiNoaHseT Cuctema YnpasneHus.
Matpuubl xpaHaTca B CTpyKType Cuctemsl YnpasneHusa (Tubert, Kaitnac, H=-1270)
BHeLWHWI BUA, — 3TO CryCTOK, WM LWapoBas MOHUA ¢ Habopom bonee 17 TbicAY YacToT, 06beAMHEHHbIX TaKTOBOM
yacTtoTon 128 oKTaBbl. [pynnbl MAaTPUL, O4HOIO TUMA XPAHATCA B OTAE/bHOM “cyHAyKe”.
Ha3HayeHne maTpuu, mo3sra

Pa3BuTME MO3ra C MCNO/b30BAHMEM MATPUL, MAET MO NPOrpamme, KOTOPYHO
BbINO/HAET Cuctema YnpasneHua. Mo3sr YenoBeKa LO/IKEH CYLLeCTBOBaTb U
He 3aBMCETb OT M3MEHEHUA BHELWHWX ycnosuit. Mo mepe pasBUTUA MO3T
[O/IKEH Moy4aTb HOBYIO MHOPMaLMIO U UCNOb30BaTb e€. Ecan 6bl 3TOro

" He 6bl/10, pa3BUTME KLUMBUAM30BAHHOIO» 06LWECTBa 3aBMCENO Dbl TONLKO OT

\,\"
(T | 8
4""“”“\1._ NPOAOMKUTENIBHOCTM KU3HU YenoBeKa. MNpumep. PazpaboTka KomnbloTepoB

cnepylowmx MNOKONEeHU 3aHMMaeT He 100 fneT, a HECKOAbKO MecALes,
NpUYém MAET NocnefoBaTeNbHasA 3aMeHa. ITO He 3HAYUT, YTO pasHble BUOCTPYKTYPbI NOAYYMAN UHPOPMALUIO O
KOMMblOTepax pasHbIX TUNOB M B CBOE BPems Hayanu UX u3rotosneHue. Ho B ciyyae HeyAaum Ha NepBom 3Tane
BTOpOW mor 6bl 1 He noTpeboBaTbCA.
B AaHHOM cay4ae MoIHOCTLIO 3aMMcaHHan cxema KoppekTupyeTcs Cuctemolt YnpassieHus no mepe M3rotos/eHus

M NCNO/ZIb30BaHUA.
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MaaTHuk dyko

MasaTHuK PyKo umetot Bce Cuctembl KoHTp

ABNAETCA  MAaTEMATUYECKMM  MAATHMKOM, TaKOM  ManATHUK,
OTK/IOHEHHbIN OT PaBHOBECHOTO MO/IOXKEHUA, coBepluaeT KonebaHua
B MJ/IOCKOCTWU, HEMNOABUMKHOW B MHEpLMaNbHOW cuUCTEMEe OTcYyéTa (B
OAHHOM cnyyae — cucTeMe OTCYéTa, “cBsisaHHOM” co 3BE3gamu) u
npoABAseT, Takum obpasom, cBoKcTBa rmpockona. Habnwopatens,
HaxoAALMINCA Ha 3eM/ie 1 BpaLaloWwmica BMECTE C HEelo, HaXoAUTCA B
HenHepLManbHOM (Bpallatolelica) cucteme oTcyéta u byaet BUAETD,
YTO MNJIOCKOCTb KoJiebaHUM MasiTHMKA Mea/IeHHO MOBOpPayYMBaeTCs
OTHOCUTE/IbHO 3eMHOM NMOBEPXHOCTM B CTOPOHY, MPOTUBOMOIONKHYHO
HanpaB/JeHUIO BpaLLeHUa 3emu.

ons 3emnn. Bce BMAbI paccornacoBaHUin HemeaeHHO nepepatoTca B

[naBHbIN BbluncantenbHbil LeHTp (MpaaHausa).

MeTeopUTHbLIN Nosic

MEPTBAA BOJA WAl 1 1iB AR BOAA

(dead water) (living water)

— 970 ocTaTkn PasToHa. YacTb METeopUTOB eXerogHo Nnog AecTBUEM
lnaBHoro MpaBUTAUMOHHOIO penepa Hawero Kocmoca nokugaet opbuty
n nonagaetT B atmocdepy 3emnun, BeHepbl, Mepkypua, ConHua.

370 BOAA MO CBOEMY COCTOSHMIO MMEET TO/IbKO rpaBMTaLLMOHHbIE
4acToTbl TPUTUA. ECIM MO3T NoNy4aeT TaKylo «MepTBYHO BOAY», OH
BbIHY)K[EH pacxofoBaTb COBGCTBEHHble 3HepreTUyeckue 3anacol,
ytob6bl BbLIBPOCUTL TaKOW  «MNOAAPOK» M3 opraHMama. B
KPUTUYECKUX CUTYAUUNAX TAaKUX IHEPTETUYECKUX «3anacoB» MOXKET
N He BbiTb, M TOrga ynoTpebnéHHas «mepTBas BoAa» CTaHOBMUTCA
«AQOMY.

— 3TO CTPYKTypa, KOTOpasd COAEPXHMUT Habop 4acToT, npegHasHayeHHbIX A8
KoHTpona (1684 4yactoTbl). MakcMManbHOE KOJIMYECTBO YacTOT B MUHepane He
6onee 6 (Kak npaBwuo, 3TO OKTaBbl 22, 28, 31, 34, 41, 53).



http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BC%D0%B0%D1%8F%D1%82%D0%BD%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF
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MecTopoxaeHus

Bce cywecrtsylowme — 310 uTOr GOPMMpPOBAHMA Mo3ra aTmocdepbl C
OKTaBoM 56. MaKcMMa bHbIM BO3PACT MECTOPOXKAEHUI HedTn 1 rasa 4000 —
4100 neT 1 HUKAKKX 3anexKen gepeBbes Npu 3Tom He Hablo4anoch.

Mo3r atmocdepbl

NHopmaLMoHHble 6/10KM GOPMUPYIOT BECKOHEUHbIE LEMOYKM, TaKUM 0OPa3oM, PasIMyHbie OCHOBbI U CTPYKTYpPbI
ob6beanHeHbl B eauHyto Cuctemy. Takosaa Cuctema m ectb Mosr aTmocdepbl, pa3meLleHHbIi B AnanasoHe BbICOT
oT «- 2400 m» g0 «12400 m».
PaccmoTpum cnegytowime TUNbl PeLwéTkr CTPYKTYp:
‘ 0Sg- opTOpOMBUYECKAA YSg — MOHOKIMHHAA
BSg — MOHOK/IMHHaA  €Sg — pombo3agpuyeckan

Kak BuMAHO 13 Tabauubl, nepexodHble COCTOAHUA Cepbl MMeHT pasHble
woccpon KOHCTPYKTUBHbIE TUMbl PEWETOK, HO B MHOOPMAUMOHHOM OBMeHe TUN PeLuéTKu

OOJ/IKEH 6bITb OAUH.
o ° MpY NONYYEHHOM Y — M3NYYEHUU A — Pacnag AO/MKEH UMETb TOT }Ke TUM PeléTKu.
3Tum ceoicTBom obnagatoT aP, u yP, (Kybuueckan pelwétka). M3obapbl cepbl — 3TO
docdop, oH BXxoaMT B cocTas cTpyKTypbl OHK. Kpome Toro, nsobapbl dpochopa MMelOT Npsmyto CBS3b CO BCEMM
3HepreTUYEeCKMMU CTPYKTYpamM, KaKkume co3haHbl HAa 3emne, NOCKOJIbKY BCE SHEProMHPOPMaLMOHHbIE CTPYKTYPbI
MMetoT Kybuueckyro peléTky. Takum obpasom, Takoe CBOMCTBO Cepbl, KaK XPaHUTb BOLOPOAHblE BJ0KM, MMeeT
npsmoe oTHoleHWe U K ¢docdopy ToxKe, nosatomy rpapuk S — H MoxKHO 3ameHuTb Ha P — H. Bonee Toro,
BOAOPOAHbIE BNOKM U yKe MmetoT Kybuyeckme pewwéTku, TO eCTb MOJHaA COBMECTMMOCTb Hanuuo. Yetbipe
KybuKa, CBA3aHHbIX BMeCTe, U ecTb MHPOPMaLMOHHbIM 610K. CBA3b C BHELWHeN cpefoi OCyLecTBAAeTCA Yepes
BOZOPOAHbIe 6/10KKU, ABNAIOLWMECS OCHOBOM, KaK BOAbl, TaK U MHOIMMX APYrUX CTPYKTYP, CO3A4aHHbIX Ha 3emne.
MmeHHO TakoBas 6a3oBas CTPYKTypa ABAseTcs ocHoBol u ans AHK, B Tom uncne.

Mo3r Cuctemb! Yn PaBJIEHUA (c yuétom MHTepBEHTCKOTO BMELLATENbCTBA),

— 3T0 KnacTepHoe CuctemHoe popmMmUpoBaHME C AMHAMUYECKMM MPOLLECCOM
CaMOCOBEPLUEHCTBOBAHMA MO 3Tanam pasBuUTUA BMeHEHHOW Linsunmsaumn,
Haxoaslleeca B MHEPUMOHHOM M HEWHEPLMOHHOM COCTOSHUAX 3HEprum,
npeaHasHayeHHbIM Ana  ynpaBaeHUA rapMoHMen OblTua  3SHepruin B
npeaenax BCEro Auvana3oHa OKTaB ANA MOLENbHOro KOMMNiekca 3eminu,
HaxoAALMXCA B 3aBe3EHHOM Ka-CTpyKType U paHee ynoxKeHHoi Di-
CTPYKType. B 06LeM KOHCTPYKTUBHOM yCTpoeHUn OH npeacTaBieH:

- OcHOBHbIMK CucTemamm YnpasneHus (26 CY); ABapuitHbimu Cuctemamm
Ynpasnenua (32 ACY); Cuctemamun bopmupoBaHua «opyxusa» (48 CPO);
AsTomatamu CY; ConHeyHbim M JlyHHbIM Komnaekcamu; [naBHbIMKU U
BcnomoratenbHbimu Komniekcamu YnpasneHus; O6bektamu (Bce Tmnbl o6bekToB 1 H/10, 7909 epn.); Cuctemamm
KoHTpons; Yanamu («BpalLeHns», cynepnosmumm, «kHakonutenn», Cuctemol }kusHeobecneyeHus);

- DHepreTnyeckumun «LLIHypammn» 1 06 bEMHbIMU CTPYKTYPaMK 3HEpreTM4yeckoro B3aumogeinctama Komnaekcos u
O6beKToB.

LleneBoe opueHTMpoBaHMe No GpyHKUMOHMPOBaHUIO Mo3ra Cuctembl YnpasieHus 66110 HanpaBAeHo Ha:
bopMMpPOBaHNE KOHCTPYKTUBHOM TFapMOHUM MEXAY 3aBE3EHHbIMW 3/71eMEeHTaMU NOCTPOEHUS 3SHEPreTUYEeCcKux
pewéTok (Ka-cTpykTyp B npegenax ot 15 no 128 oKTaBy) ¥ paHee Y/0MKEHHbIM eCTECTBEHHbIM MOAE/bHbIM
KOMM/IEKCOM 3HEepreTuyeckmx pewéTtok (Di-cTpyKkTyp B npegenax oT 12 no 512 oKTaBbl);
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- obecneyeHne rapmMoHUN COBMELLEHHOTO BbITUA SHEPrUA A1 CO3AAHUA UAIIO3UU LMBUIN3ALMOHHOIO Pa3BUTUA,
CKpbIBalOLLEN UCKYCCTBEHHO BMEHEHHYI, BMECTO MpeablAyLlWwero nporpaMmMHOro ecTecTsa, 3a/10XKeHHOro 3emne
npu eé obpasosBaHuu;

- co3gaHve cBoMX YcnoBui 06UTaHWMA W YCAOBMIA YMNpPaBAAEMOW OKpYKalowen cpedbl, NPUrogHbIX AAs
NPUEMIEMOrO BPEMEHHOMO CYLLECTBOBAHWUSA XM3HM BCEX MMM CO3A4aHHbIX M 3aBE3EHHbIX CyLLHOCTEN (BKAtOYan u
6MON0rNYECKUX);

- pa3BuTME BMeHEHHOro Pasyma nneHEHHOM nnaHeTbl M Pasyma MMM CO34aHHbIX NOAEeN, NPUBEAEHHbIX B
MOK/IOHHOE COCTOSIHME WX BELHOro MNpuUMeHeHus, ans obecrneyeHua WAMIO3MM O Pa3BUTUKM LiMBMAM3aALMUM
pa3yMeHHOM OpMEHTALLMM, HO B CBOMX MPOrPaMMHbIX LLeNAX;

- NPOrpamMMHOe yNoXKeHMe npoueccam «PasBuTUA reHOTMNOB MO3ra» U «Pa3BuUTUE 3HeprobuoreHesmca KaAeTKu
NA0TU» B WHTEPECcax BMEHEHMUA CYLLEeCTBEHHOM KOPPEKUMW B KOHCTPYKLMIO MO3ra 4esioBeKa, COM3IMEPHYHO C
nogobvem Mo3ra WMHTEPBEHTOB pPasHOro ¢yHKUMOHANbHOrO YpPOBHA (MayKOB C OCTaHOB/JIEHHOW 3BOJIOLMEN
6enKoBOro pasyma), C 04HOW CTOPOHbI, U NPUAAHUE KIETKaM NAOTU NoAel BCeX COCTOAHUI KU3HeAEeATeNbHOCTH,
KOTOpble MOryT BbITb 06ecrneyeHbl cBOMM bBblITMEM NOA yNpaB/ieHMEeM TaKOro Mo3ra, C APYron CTOPOHbI, U Npoyee
MeHee 3HaYMMOE OPUEHTUPOBAHME.

Mo3r yenoBeka ( HeMHepLUMOHHaA YacTb )

— C/IOXKHbIN KOMMJIEKC, YNPaBAAET KaXKAol K/IETKOM Tena, ynpas/ieHne OCyLlecTBafeTcs
rPaBUTO-MarHUTO-3/IEKTPUYECKMMM  UMMYAbCAMM, MarHUTHBIMU MMMYNbCamMK, CTPOro
KBAHTOBAHHbIMM MarHUTHbIMU U 3/IEKTPUHECKMMM MOTEHLMANAMM.

YnpaeneHne Mo3rom — U3 Apyroro NpoCTPaHCTBa.

Moar yenoseka M nt060ro rymaHoMaa He COBMECTUMbI.

Mo3r, KaK BbICLUEE COCTOSIHME CTPYKTYP 3apAA0BbiX SKBUBANEHTOB, Npu onope Ha 6onee
HU3KMe opraHusaumm (BMOCTPYKTYPbl) MMeeT onpeaeNieHHblii Kopuaop Mnpsamoro
YNPaBAEHWNA }KMBOW KIETKON BUOCTPYKTYpbI.

Mo3r NonoBHou YenoBeka

noi

N 4(": . Gomemorowerra [PACNOJ1IAra€T 4YaCTblo ONEPATUBHOINO MOo3ra n HEe3HAYMTENbHOM YacTblo
,CI,O/'IFOBpEMEHHOVI NamaTn.

MO 3Ke 0N

Mopdonorua n cummetpua Cuctemol YnpaBrneHuss 3emnu

18 oceit cummeTpum + 6 TpaHcaaumd (6e3  dyHKLUK
BpemeHu), 24 apgutveHbix M 108 MynbTUNAMKATUBHbIX
BAapMaHTOB CUMMETPUU, - 3 MPOCTPAHCTBA PACYETHbIX U - 8
NPOCTPAHCTB OEeNCTBYOWMX; - 36 BapWaHTOB
npeobpasoBaHns 04HON GOPMbI.
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Mopckasa Boga

KpOMe  MmaTepuanbHOW  CTPYKTYpbl, WMEEeT HEWHEPLMOHHYH  Mmaccy.
CobcTBEHHO CcaMa MaTepuanbHas Macca MOPCKOW BOAbl — 3TO OTXOAbl
NpoLLeccoB, NPOUCXOAALLMX B HEMHEPLIMOHHOM Macce.

3T npouecchbl U GOPMUPYIOT TaK Ha3blBaemyto “CONEHOCTb” MOPCKOW BOAbI,
noasaeHue “netyumnx ronnaHaues”, sapdpektol bepmya n Knutaitickoro mopsa. B
pe3ynbTaTe 3TUX NPOLECCOB Mbl MMEEM B MOPCKOWM BOZE MOYTU BECb COCTaB
Tabaunupl ®néposa. B 3aBucMmoctn oT 6m30cTn K Komnaekcam YnpasneHua
napameTpbl cpeapbl, B KOTOPON MNPOUCXOAUT TPAHCMYyTaLMA XUMUYECKUX
3/1eMEHTOB, MeHseTcsA. TpaHCMyTaLMA MPOUCXOANT TONbKO B K-CTPYKTypax Ha oKTaBax 15 — 31, 63.
CoopmmpoBaHHas MopcKan pelléTka oT 0 MeTpoB (ypoBeHb OKeaHa) Ao -2200 meTpos. PelwéTka conepxut bonee
85000 yacToT, cBeaéHHbIX K 50 1 60 ly. Amana3oH yactoT ot 4.28 Ty, Ao 22 Iru. NMAOTHOCTb — HEpPaBHOMEPHAA U
NOTOMY HeT BO3MOHOCTW A/1A CO34aHMA NpPUBOPOB CBA3M (MNNOTHOCTb NoTeHuumanoB meHee 0.0001% Hopmbl).
TOXE UMEET TPUTKI BO B3BELUEHHOM COCTOSIHUM, HO B HEl HET Tex YacToT TPUTUA, KOTOPbIE HYXKHbl MO3TY NOAEN.
Mo 3ToWM NpUYMHE OHa He npurogHa ansa ynotpebneHus Jaxe nocsie eé onpecHeHwa. B 3Tom npuumHa
HEeCoCTOATEIbHOCTM NPOrPaMm OT MbITAMBLIX UCCef0BaATENEN, KOTOPbIE YCTPEMUANCH HANOUTb BOAOWN HaceneHue
cTpaH A3un 1 bankHero BocToka, Noay4eHHOM U3 MOPCKOM cpeabl.

Bogaa, ounLLeHHan OT YaCTM HEUMHEPLMOHHOM Macchl, BbIBOAUTCA U3 OpPraHnM3ma B BUAe Mouu 1 nota. MNpu Bbibpoce
M3 NA0TU MHAMBUAA MOYM U MOTa, Kybuueckas pelwétka BoAbl coxpaHaeTca. KctaTu, No pasHULEe SHepreTMyeckunx
COCTOAHUM «UCXOA4HAA BOAA — MOYA», aHa/AU3 nocaefHeN MOXeT NOoKa3aTb OCOBEeHHOCTU CTPYKTYpbl MO3ra
WHAMBMAAQ, NOCKOJIbKY B HEM HaxXxogsaTcA B OCTAaTKe Te 4acToTbl 3HEPruii, KoTopble MO3r He WCMOo/b30Ban
(nepcnekTMBHAA AMArHOCTMKa A4 ONpeaeieHns reHoTMna mosra A byayLmx uccnegosateneit).

MpamopHoe mope

— 310 KnanaH YépHoro mopsA. Bce KpynHble pekw, Bnagatowme B YépHoe mope,
MMeIoT B KogupoBke byksy “A”. na Toro, 4tobbl cepoBomopos 13 YépHoro mops
He nonan B MpamopHoe, pelwéTka Bogbl B MpamopHOM Mope nmeeT MOoBbILWeHHble
NnoTeHLManbl BCEX CTPYKTYp, KOTOpble HeobxoAuMMbl AAA  TpaHCMyTaLumu
ceposogopoaa. OTcioaa — uBeT BoAbl, eé cogepKaHne 3aMeTHO OTAMYaloTCA, a BCE,
4YTO TPAHCMYTMPYETCA B MOHHblE CTPYKTYpbl, ocefaeT Ha AHo (Tam Boaa 6onee
CONEHasA W COAEPUT HamHOro 60/blie MOAe3HbIX ANA HAPOAHOro XO03AMCTBA
MOHOB, YeM Ha NMOBEPXHOCTH).

Kpome ncnonHeHusa pyHKUMKM KnanaHa YépHoro mops, MpamopHoe mope ABASETCS 3Ta/JIOHOM PeLUETKM MOPCKOM
BOAbl M IMKBMAALMA 3TANIOHA NPUBELET K HEObPaTUMbIM NOCNEACTBMAM ANS MUPOBOTO OKeaHa. *KU3Hb B OKeaHe
ona 0 > h > -2200 meTpoB npocto ucyesHeT. Tak, Aukengauma Cuctem KoHTpons B CbldyaHe npusena K
$GOpMMPOBAHNIO B MUPOBOM OKeaHe (B 3KBAaTOPMA/IbHOM 30HE) MEPTBbIX YYACTKOB, r4e HET He TO/IbKO NMPU3HAKOB
YKM3HW, HO N pacTUTenbHocTU. Kpome Toro, B TUXOM OKeaHe M3MEHUINCh TeYeHUA.

My3bikanbHbIN paa

Pycckaa cuctema (BBegeHa Cuctemont Ynpasnenus B 2007): DO, RE,
MI, FA, SOL, LA, SI, NA. C nomoulbld MMEHHO 3TOW CUCTEMBbI
AewndpoBaHa cBA3b. 3 YPOBHA WCMONbL3YKOTCA AN CBA3M, HeT
‘ ! HeobxogumoctTn B andaBuTHOMW o0b6paboTke. ITOT psAg NO3BOASAET
KOAMPOBATb Nt0bYI0 MHPOopMaLmio B 64 — 3HaKOBOW a3byke.
' My3blKa/bHbIA pPAA, (My3blKasibHasa OKTaBa) COAEPXMUT 7 TOHOB M 5
nosyToHoB (Bcero 12), ucnonb3oBaHWe TOH — MOJIYTOH AaeT 22 3ByKa
(cooTBeTCTBYET ONTMManbHOMY andaBuTy), coyeTaHue e 12 no 2
faet 132 (4To COOTBETCTBYET YMC/Y NIOPUAHBIX Y3/10B B NMPOTOHHOM
atome — 132), nau aBoiHoe nosHoe codetaHve 12 no 2 aaet 132. [1IBolHOEe coYeTaHWe COOTBETCTBYET PasBUTUIO,
TO ecTb QYHKLMM ABOMHOIO NPOCTPAHCTBA C ABOMHbBIM YMHOXEHMEM BEKTOPA.
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My3bIKaﬂbHaﬂ nin KoMmaHaHas OKTaBa

information

information. o
\nﬁo‘“‘a"\o

H

8 ToHoB — DO.. RE.. ML.. FA.. SOL.. LA.. SI.. NA..
Kaxkablit TOH po6UTCA COOTBETCTBEHHO Ha 8.
MakcumanoHoe Yncno apobnennit 8.

ToH DO cooTBeTcTBYET $HpaHLLy3CKOMN cucTeme.

Hacenenue 3emau no reHotvnam - Hacekombie - Hayka - HemHepuumoHHasa macca - HelTpuHHOe none -
HemartepuanbHble 6MOCTpyKTypbl - HedTb - HMXKHMIA npepen cywecTBoBaHUA CTPYKTYp Ha 3emne - HNO
(06bekTbl - Komnbtotep H/10 - Tpybku Bbixoga H/1O - AsuxkeHnue HIO - Munotel HO - MauykosaHue H/O -
CobniopeHne b6anaHca 4yactotr H/10 - O6bekTbl H/1O mopckoro 6asupoBaHusa - Ceasb H/10) — Hoocdepa —

Hoctpagamyc -

HaceneHue 3eMInMU no revorunam

pa3zeneHo Ha 3 reHoTuna:

42 (ocHoBHOe HaceneHue, bonee 5 mapg yen.),

44 (“3on0TOM MWUAAMApPL”’, UMeLWMe MO3T, MPUBE3EHHBIN CO
CNYTHWKOB MJIaHET) U

46 (“3onotoit munamon”, 1200000 4yenoBeK, cOpPOLIEHHbIX C
nnaHetbl ConHue). Ana nepesoga reHotvna 42 B 44 un 46
cywectsyet [lacxa, wan onpefenéHHbii AeHb, Korga JlyHa
npoussoaut cbpoc Mporpamm. Lo 2009 roga Bce [Macxu
nposoamanck Tonbko B Il dpase JlyHbl.

K 2009 roay ¢opmupoBaHue reHotMnos 44 u 46 3aBepLUEHO U
MOXXHO YHMUTOXUTb reHotun 42, notomy MMacxa 2009-04-19

6yaeTt npoxogutb B HoBonyHue (¢asa 1), U Cuctembl YnpasneHua 3emaun 6yayT yHUUTOXKATb reHotun 42 B
YCNOBUAX U3BATUA JIYHOI OCTAaTKOB mo3ra. Ha yHuuToxkeHue oteoamutca 3 roga (2012 roa — 3aBeplLueHme).

Hacekomble

PN =

KOMapbl, Kionbl, 610xn n gpyrve 6bian paspaboTaHbl A1A KOHTPOSA
YyacToT OKTaB 65, 67, 71.
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Hayka

— 3TO He TOJIbKO cNocob TPaHCAALMM NPU YTEHUN MHOOPMALMOHHOIO MO/, HO
M Ka4yecTBO TPaAHCAALMM HA TOT MEPMOJ BPEMEHM, KOTOPbIV HeobXxoaMM ANnn
peanunsauum noay4eHHon nHpopmaumm. na Takol paboTbl YENOBEK A0/KEH
MMeTb MO3T, CUCTEMY CBA3EM C COOTBETCTBYIOWMM MHPOPMALMOHHBIM MONEM,
MMeTb COOTBETCTBYHOLLLEE SHUMKAONEeaNYECcKoe 0bpa3oBaHme (4TobbI, No
KpaWHel mepe, He NyTaTbCsA B Ha3BaHMAX) U BO3SMOXHOCTb 3aHUMaTbCA 3TON
paboToi. MNoTHOCTb 3TOro MHPOPMALMOHHOIO NOASA, B CBA3M C
HEeCcoBepLUEHCTBOM CaMOl CUCTEMBI KU3HeobecneyeHua (obecneymBatoLei
Ccamo MHPOPMaALMOHHOE NPOCTPAHCTBO) NOCTOAHHO CHUXAETCA, YTO NPUBOAMUT
K HECOr/1aCoBaHUIO AEeNCTBUIN M PAa3MbIBAHMIO LLENN.

HeunHepunoHHas macca

061a4aeT MarHUTHbIM MOJIEM, U CKOPOCTb pacnaga MarHUTHOro noss
onpeaenseTca BpeMeHeM pacrnaga BepxHei CTPyKTypbl U NoTpebHOoCTbIo
6onee HM3KUX (MOHHbIX) CTPYKTYp B 3TOM pacnage.

HentpuHHoe none

BblOpaHo ans dopmmpoBaHMa MHGOPMALMOHHOIO Noas 3To peléTka C
HecyLLen YacToTon Ha 96 oKTaBe.

N3 18-mepHOl CMMMETPUM M3BECTHO, YTO Cnabblit curHan obnagaer
MaKCUManbHOM MHPOPMALMOHHON MOLLHOCTbHO.

HemaTtepunanbHble OMOCTPYKTYpPbI

Tun nepBblii — 3T0 Bce BUMAbI 6apabalek, NPUBUAEHWUIA, AOMOBBIX U MPOYUX, C KOTOPbIMU LUBUAN30BAHHOE
Ye/I0BEYECTBO CTA/IKMBAETCA Ha KaXKgoMm Lwary.

Tun BTOPOI1 — 3TO rymaHOMUAbl OT MEIKUX HACEKOMbIX A0 YesnoBeKa. B COCTOAHUM rymaHoMAa MOXKHO npebbiBaTh
W TbICAYM NET, NOKa He ByayT co3aaHbl YCAOBUA A1A MaTepuanmsaLluu.
Bce rymaHouabl, Kak NpaBuWio, NOABEP}KEHbI penHKapHaumu. Mpumep.
Ecaun Bbl “wnénHynn” Komapa, 3TO He 3Ha4uT, YTO Bbl €ro YHUUTOXKNUAN.
Bbl MU3AMEHUAN MaTepuasbHYI0 CTPYKTYPY KOMapa, HO OH MMeeT eLLé 1
CTPYKTYPY B 77 OKTaBe, U ero HoBasi MaTepMaM3aLmMa MOXKET NPOU30nNTH
W yepes cyTKU. Mamepuanu3ayus nosae3Hbix Yesn08e4ecmasy HaceKombix
— COpaH4U, Knornos, suell, Naykos u npoyux npouzsooumca Cucmemoli
YnpaeneHua 3emMsau mosbKo 8 cray4ae nposedeHUs 00noaAHUMENbHO20
KOHMPOsA 10 4acmomam, Komopbele UMerom 3mu Hacekomble (npumep
— Mamepuanu3auua Ka0Mo8 6 3AUMHbIX 20cmuHuuax Hero-Hopka
KOHeY4HO, bbl1a nposedeHa ¢ yesnbio Noucka meppopucmos).
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Hedtb

€CTb C/IOXKHaA MOJIEKYNAPHAA KOHCTPYKLMA C yrneBogopoaHol 6asoBoi
CTEP}KHEBON OCHOBOW, Kak WUTOr €€ Kak Obl MHOronetHero ¢u3Myeckoro
npouecca GopmupoBaHMA (HO He MHOFOMWJIMOHHbLIX neTa). Ho Kakoro
M3oTONa BOZOPOAA M BCAKOrO /M €ro C/Ay4aHO noABepHyBLUErocs
MHPOPMALMOHHO yNoXuBLLErocs KOHCTPYKTUBHOIO ycTpoeHua
(oTHOCUTENBHO €ero ¢yHKUMOHANbHON WMHPOPMALMOHHOW HAUYMHKKU) U3
OKpY’Kalolllel cpeabl? , 3afelicTBOBaHHOM B HedpTeobpasoBaHuK (rase),
KaK CNIOXKHeWLWeM yrnpaBaseMom npouecce cobopa oTpaboTaHHbIX SIHEPTUit
Pa3/IMYHOrO YPOBHA MU3HECOMPOBOXKAEHUA OTMEPLUMX KMBbIX KNETOK
(BKNOYAA M OT MOYMBLUMX CBOK BMONOTMYECKYIO ¥W3Hb MAOTU A0AeN),
€Cc/IM Takum 06pasom ero MOXKHO YMNPOLLeHHO onpefenvTb. To ecTb,
BOAOPOA, BOAbl, KaK €AMHCTBEHHbI M3 MHOMEeCcTBa M30TOMOB TPUTUS,
ABNSAETCA WMMEHHO TOW He c/iy4yallHo CcPOpPMMPOBAHHOW COMPOBOXKAAOLWEN cpeaol, KoTopaa obnagaet
BO3MOYKHOCTbO cOb0pa M yaepKaHUA YacT oTpaboTaHHOW MpPorpamMmMHON SHEPTMM U3 MHOXKECTBA YNPABAAIOLLMX
3/1IEMEHTOB KMU3HECOMPOBOMXKAEHUA ObIBLUMX KUBbIX KNETOK B MHTEpecax W30MAUMM TaKOBOM 3Heprum ot
BO3MOHOCTU CBOOOAHOrO €€ AanbHellero nepemelleHns Kyaa-ambo B OKpyKatowen cpege. OTpaboTaHHble
3/1eMeHTbl 3Hepruii ynpaB/ieHUsa KU3HECOMPOBOXKAEHNEM HEOOXOAMMO HEMPEMEHHO M30/IMPOBaTb, MOCKOJbKY
OHM HocAT B cebe nocne csoelt OTPAbOTKM HEKUIN «arpeccuBHbIM PaspyLUAloOWMIA XapaKTep» B OTHOLIEHWUW
COMNPOBOKAAEMOM Cpeabl TEKYLLEro HbITUA APYrOM KMBOM KNETKM U KNeTKu ¢opbl, U ByayT Bbi3biBaTb KaKkMe-TO
HeBOObpa3nMble MPOLECCHl OTKNOHEHUA OT MHAMBUAYANbHO 3a/10KEHHOTO HOBOM NPOrPamMMON CMHTE3a B HblHE
UBYLLMX KAETKaX Ha /loboM ypoBHE, MPUBOAALLMX KAK CNeACTBME K MyTaLMM UX COCTOSHUIM MAW paspyLueHUmn
rapMOHUUN UX Pa3BUTKA. A 3TO U €CTb Ha4Ya 0 NPOrPaMMHBIX OTKIOHEHWH, T.e. 3a601eBaHUI KNETOK.

Hedtb - 370 cobpaHHaa 1M M3oanpoBaHHaa oT 6uonornyeckor chdepbl U €€ KU3HW cBOeoBpasHasa KOHCTPYKLMA
«3Hepro-61onornyeckas cMepTb» B €€ omaTepuann3oBaHHON dopme 0TXO0B, BHOBb BbiNylleHHasA Ha cBoboay 3a
CYET MPUMEHEHUA eé B KayecTBe TOM/MBA B TEMJI0IHEPreTUKe U TpaHcnopTte. 3Ta «MHOOPMALMOHHAA CMepTb»
0bycnaBanBaeT NnocienyoLLyo BUONOrMYECKYO CMePTb, T.e. BonesHn, myTauuio, popmuposaHue baaronpuaTHowm
cpefibl HOBbIM BMPYCaM, He XapaKTepHbIM A/1A Hallel nnaHeTbl U npoyee. HedTb «obpasyeTca» TONbKO Tam, rae:
cbopmmnpoBaHa HenTpanbHaa 30HA 3HepPromHOOPMALMOHHOM TpaHcaauMKM, B cdepe KOTOPOM HEBO3MOXKHA
paspyLlamowan Koppekuma MpoXoAawmMX CUrHanoB (NOTOKOB) WMHPOPMALMM YNpaBAAIOWEro Xapaktepa Aana
NPOLLECCOB TEKYLLEro XU3HECOMPOBOXKAEHMUA; BOAE NpuAaHa rosorpaduyeckas ynpasastowan nHGopmaumoHHas
KOHCTPYKLMA, OPUEHTUMPOBaHHAsA Ha cbop 0TpaboTaHHOM 3HEpProMHPopmaLmm BbIBLIETO KU3HECOMPOBOXKAEHUS,
OCTaTOMHO COAEPKALLAACA B u30TONax -C 1 ~°C; Hanuume ynpassioluX CEPBEPOB, UMEIOLLMX MHPOPMALMOHHYIO
npuBasky K rpynne YK, ynpasadowmx [porpammoli «pa3BuTMe 3sHeprobuoreHesmca KAETOK MNAOTU» BCeW
6uocoepsl.

HwxHu npegen cywecTBOBaHUA CTPYKTYp Ha 3emne

9T0 OKTaBa 7 —MpWU CHUXKEHUW YacTOTbl XOTA Obl HA COTble AONWN MPOLEHTa
B CTPYKTypax C OKTaBoW 7 BO3HMKAOT MWHGPA3BYKOBbIE BOJIHbI,
paspyLiatolue B NepByto o4epeb MO3T.
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HI 0 (06beKTbI)

H/1O 3eMHOro NPouCXoXKaeHus, 3To — 0bopyaoBaHWE AN KOHTPOAA
3a cocToAHMeM BHellHel cpedbl (Tvna 3oHz4a). Mogbém HO
3aHMMaeT 12 gHei.npoussBogAT KoHTponb 3a paboToit CTPYKTyp Ha
niaHeTe, COCTOAHME nNAaHeTbl (Hoocdepbl), a TaKKe [AOCTABKOM
HeobxoguMbIx pecypcoB .Homepa 06beKTOB U3 AelnppoBaHHbIX
TEKCTOB NOCNaHMK (M XapaKTEPUCTUKM OO6BEKTOB) MNpUBEAEHbI B
NPWUAOXKEHUN 7 K TOMY 8. Ha 3eMJII0 HUKTO He NpUAeTaeT U NpuIeTeTb
He MOXeT — tobana BMOCTPYKTYpa yKe Ha noanéte Kk ConHevyHoM
cucteme byaeTt obHapy)KeHa U yHUUTOXKeHa Cuctemon YnpasneHus
3emnu (HoBsoit). Bcé, uto Habaoganock Ao 2005-10-08-00-14 — 3To 30HAbI, BbIMyCKaeMble C PenepoB NOCaaKu
(rny6uHa 4100 — 4800 m) C LeNblo KOHTPONS.

H/10 camu no cebe He neTaloT — Ha Aa/ibHUE PACCTOSAHUA (B APYrMe ranakTUKK), UX NepeBo3AT BHYTPU 3aMKHYTOM
cuctembl (Nnpumep — JlyHa) M npu NpuMbbLITUM HA MECTO MMEHHO cucTemMa obecneunsaeT TPYOKK cBA3uM ana H0 m
3HepreTUYecKyo noaxadky. AsuxkeHne H/10 oT “norogHbix” ycnoBuid He 3aBUCUT. Bcero o6bekToB Ha 3emne (B
Cucteme k-cTpyKkTyp) 3264. Konnyectso Tunos — 128.

Kaxkgplii TMN NpegHasHavyeH oaa peleHns oTAe/bHbIX 3a4a4. ABapuu TEPNAT TONIbKO 06beKTbI, He BxogdAume B k-
CTPYKTYpYy. Komnnekc YnpasneHns obbekTamu pacnonaraetca B pailioHe Benukux 03ép, ceBepo-3anagHee Hoto-
Mopka. HekoTopble TUMbl O6BLEKTOB MMEIOT flasepHoe Opyue, 32 Tuma ynpasnsloTca pobotamu, 2 Tvna
YyNpaBAAOTCA UCXOAHON BUOCTPYKTYpOI - Nayk (pasmep go 280 cm, yncno nan — 8).

Komnbtotep H/10

dnemeHTapHan a4yelika komnbloTepa H/10 — 3Be3ga “masmaa”. Mpu nogave
3apaga B Noboi cucteme cumcnenums (3, 6, 12, 8) 3sesga npeobpasyer B 8-i
KoA.

HanomHum, 4To cucTembl KOMaHA Ana 6uoctpyktyp, H/NO, Cucrtem
YnpasneHus paboTaloT B pPasfIMYHbIX CUCTeMax cyucieHua. CoHopka
3/1IEMEHTapPHbIX AYEEeK — CNUPassb C MAaKCUMaAbHOMW EMKOCTbIO NAaMATH 10"
6uT (B 10-i cucteme). Yucno cnupaneit — oT 10® po 10** . Kcratw, 10-a
CMCTEMA CYMCNEHMA He ucnosb3yeTcA. Cuctema YnpasneHUs 3anucbiBaeT B
KOMMNblOTEP COOBLLEHMA M KOMAHABI, MO KoTopbiM H/TO 1 NpoM3BOAWUT COOTBETCTBYIOLLME AENCTBUA.

be3 komaHab! HM oauH H/10 He ABUHETCA € MecTa.

Bce ncxopHble coobuwerns go 2007 roga — TO/IbKO Ha aHMIMMCKOM A3biKe, nocne Macxu 2007 roga — TO/IbKO Ha
pycckom. TakT paboTbl onpeaenéH Cuctemoit YnpasneHua BpemeHem (FOxHbIM Yanbc, AHravsa).

Tpy6KuM BbIXOAa HTO

HNO, pgurawowmecs 13 nod 3eMHON MOBEPXHOCTW, UMEIOT CTPYKTYpY LIApPOBOM MOJIHMK, npeobpasyemolt no
3aBEepLIEHUN ABUXKEHUA B MaTepUanbHY CTPYKTYpY, MPY 3TOM OCTalOTCA clefbl — YEpHble NATHA Ha 3emne oT
TPY6OK, M3MeHeHMA B aTMmochepe (yparaHbl), U3MeHeHUs NAOTHOCTU pelwéTkn atmocdepbl. Kak npasuno, sce H/10
MMELOT CBOMCTBO Nepexoa B APYryro ONTUKY.

MocnegHnini npumep dopmupoBaHMa TpyboK Bbixogaa H/IO — yparaH KaTtpuHa (CLUA) — 8 TpyboK Bbixoga Ans
BbIxoAa 06bekToB 440 -1, 548 — 1, 346 — 6 (Bce yHUUTOXeHbI). MHaeKcbl H/TO ycnosHble. EcTb doTorpadum Tpybok
BbIxoga H/10, HO XMMUYecKuit aHanm3 atmochepbl He NPOU3BOAMUICA.

H/1I0 mopckoro 6a3npoBaHna He MMetT TPYHOK BbIXOAa M MOFYT CYLLEeCTBOBaTb
B _OKTaBe TOW ONTWKW, B KOTOPOW WX 3ameyatoT. [puM UCNONAHEHUU KOMAHZ,
(aBukeHune) 3t HJIO UCNonb3yT 3HepreTUYeckMit 3anac peweTtkn 43.5
OKTaBbl, KoTopas umeetca u B Boge. Kaxpgoe H/IO mopckoro 6asmpoBaHus
MOXeT CHATb A0 12 % noTeHUManoB peléTKM, NOTOMY UX BbIXOA OrpaHUYeH.
Mpu “Bblnete” n3 Boabl B aTmocdepy co3gaétca TpybKa ns Habopa 4yacTtoT, no
Kotopon H/IO pBuraetca ¢ npeobpa3oBaHMem B  AONOAHUTENbHbIE
Vi MaTepuanbHble  CTPYKTypbl. PopmuposaHue TpyboK  conpoBoXxApaeTcs
ONTUYECKMMU 3¢¢eKTaMM M 3anaxom cepbl.
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AsuxkeHune H/10

Noboe H/O B Kocmoce aBuraetcs B CTPYKTYpPe CO34aHHON PELETKU. ITa peLléTKa
He MmeeT Huyero obuwero c aTmochepon. B obuiem cnyyae H/IO nepeBosaT
06beKTbl TMNa JIyHbl (BHYTPU JIyHbI ecTb BCE Heobxogumoe ans 3Toro). 3T1o — npu
ABWXKEHUU B ganbHuit Kocmoc (pacctosiHve — 6osblie, Yem oT 3eman 4o JIyHbl).
Mpn OBUXKEHMM Ha KOPOTKME paccToAHus dopmupyetca TPybKa, mo KOTopoi B
nepByto ovyepenb CO3AETCA cpeaa, B KOTOPOI 06BbeKTbl byayT HaxoaAnTbcA. 3aTem
B 3TOM e TpybKe co3a4aloTca ycioBUA A/1A nepemelleHua obbeKTa. HuKakux
op6but fomaHa 3aecb HeT. MNpu ABUMKEHUM NO TPyOKe 0BBEKT M3MEHAET OKTaBbl
CBOEW CTPYKTYPbl U Ha KOHEYHOM 3Tane UCMNOoAb3yeT NOTeHUMaNbl, HAKOMNEHHblE
ONA HEro Ha KoHeyHoM nyHKTe. Ecnm ecTb atmocdepa, To B Helt popmupyetcs
! peweéTka onpeaenéHHON HaCbIWEHHOCTU, KOTOPaa M UCMOJIb3YeTCA Kak TOM/AMBO
ana HﬂO HNO pBaxAabl B 04HY TOYKY MPOCTPAHCTBA He BAeTaeT — TaM HeT Tonausa. Bce nunotupyembie H/10
MMeIoT COBCTBEHHbIM TPaBUTO- MarHWUTO-3/IEKTPUYECKUIA reHepaTop (TMna reHepaTopa NOAKAYKM Ha cayyai
aBapum).
Munotbl HNO
MpumepHo 66 % H/TO — aBTOMATbI, BbINOAHAT POJib CUCTEM KOHTpons. H/10, umetowme NMaoToB — 3TO 06BbEKTHI,
npegHasHavyeHHble A1A BbINOJHEHUS onpenenéHHbIX PaboT, Hanpumep, YHUUTOXUTb LMBWUAM3ALMIO Ha CeBepe
AdpurKM 1 nonyuntb nyctbiHio Caxapa (rnybuHa “nepenaxmsaHma” n npeobpa3oBaHUA B NECOK
— 8o 50 metpos). MunoTtbl HNO, He nNpeaHa3HauyeHHble AnA Bbixoga u3 H/10, He umeloT B
CBOEI CTPYKTYype CUCTEM TUMA NULLEBAPUTE/IbHOIO TPAKTa, KULWEYHUKA, NONOBOW CUCTEMDI —
npu npeobpa3oBaHUM 4ACTOT 6bin COBNIOAEH NPUHLUN MUHUMaNbHbIX Npeobpa3oBaHuid. 3a
12 pgHeit Bbixoga HNO B aTmochepy NnpomnsBoaATcs Bce Heobxoanmble n3ameHeHus. Bbl HUKoOrga
He yBuauTe Bbixogawero u3 H/O nayka (Makcumym — KuTanua). Ecam nog ckadaHapom
paccMaTpMBalOTCA KOHTYPbl YeNoBEeKa, 3TO O3Ha4YaeT TO/IbKO OA4HO — MpU NocaZKe aBTOMaTa
6bln 3aXBayYeH YenoseK (ero Mo3r HUKOMY He HyXeH, Hy»KHa To/IbKo pybaluka). B aTy pybaluky
BCTaBaseTcA mo3r nuaoTta H/10 1 oTnpaBaseTca B NONET.

MNaykosaHue HJ/10

EAMHCTBEHHAA CTPYKTypa, KOTOpasa ABUraeTca B OAMHOYECTBE WM B COCTaBe

rpynnbl M3 6 H/10 — 3To 06beKTbl 346 (aBTOMAaTbl KOHTpoAs). Koraa Bam rosopsr,
yto BHAenm 9 H/10, a He 6, TO MOXXHO BCMOMHUTb onTuyeckme addeKTbl, Koraa

k 6b110 3 JlyHbl Man 2 ConHua. H/1O gpyrux TMNOB ABUrAlOTCSA TOJIbKO MO O4HOMY,
HO O/18 UX ABUMKEHUSA cyLLecTByeT uenbli wrat H/10, KoTopbiX B ONTUKE HE BUAHO

— 3T0 O06bEeKTbl COMPOBOXAEHWA (TMMA 3CKOpPTa), 3anpaBLMKW, LWTYPMaHbI,

“obLwennT” 3anacHbIX CTPYKTYP U TaK danee.

CobntopeHne banaHca vactot H/10

Y F Bce yacToTbl, HanpaB/aeHHble Kak GyHKLUMA geiicTema Ha HO,
NpoBepAOTCA, U eci 06HAPYKEHO HECOOTBETCTBUE, BK/OYAETCA
NoJIHAA 3alUMTa UM TUKBUAMPYETCA 0OBEKT, KOTOPbIN NblTaacA
BO34elcTBoBaTh Ha H/10 (Hanpumep, P/I1C).

O6bekTbl H/10 mopckoro 6asnpoBaHms

O6bekTbl (H/10) mopckoro 6asnpoBaHus, ycioBHbIV TUN 444. UmetoT cBom
6a3bl (Bcero 16 6as).

MpeaHasHayeHbl 41a aHanM3a MOPCKOM cpeabl.
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CsAasb H/10

CBA3b — 3BYKOBbIE CUTHaNbl B 8 cucteme cuncaeHmsa (8 ToHos, gobasneHa
HoTa NA). 3TM curHanbl MOXKHO 3anucaTb. Kogosas Tabauua (8 x 8)
MEHAETCA KaxKAbl NYHHbIM mMecsl. Ecnn TeKCT coobluieHua nepepaH B
TOMN/IMBHOW  Ccpede UM COOTBETCTBYeT BCEM  OrpaHUYEHUsM, OH
BOCMPUHUMAETCA KaK HOpMasibHasa KoMaHaa.

AHTEHHBIN KOHTYp (BOKpyr H/10) cnocobeH MmeTb BO3MOXKHOCTb CBS3U B
npegenax pelwéeTkM ¢ ToNIMBOM ANA ABUKeHuA. MNpu sTom:

- Ucnonbayetca komnbtoTep H/1O.

- lNviHa TeKcTa 3aBUCUT OT UCTOYHMKA (7 UCTOYHMKOB).

- MaKkcmanbHana A/1MHa TeKCTa He NPEeBbILWAEeT ONepaTMBHOM NamAaTu 6opToson IBM.

- Bce coobuieHune pasbusaeTcs Ha 6 rpaHaoB (cornacHo NpaBuay 6 CUrHaNOB B CUCTEME TOYHOTO BPEMEHH).

- B Hauane cooblueHuns — agpec oTkyga (ot 3 4o 12 cMMBOIOB), B TEKCTE — aApec KOMy, NOTOMY, €C/IM NOABAAETCS
TEKCT, ero BOCNPUHMMAIOT KomnbloTepbl Bcex H/10, n TonbKo nocne onpegeneHua nosyyatens octanbHble H/10
TEKCT NPOMyCKatoT.

- O6LWMI aHaNU3 TEKCTOB NPOU3BOANTCA Ha 6a3oBOoM KomnbloTepe Cuctembl YnpasneHus UpnaHams.

B MpnaHauu pacnonaraerca BblYUCAUTENbHbIN LeHTp MporpammHoro obecnedvyeHnsa H/IO (cama MpnaHaus
3aHMMaeT 2 MECTO B MUPE MO NPOrpamMmmMHbIM NpoayKTam ana BM).

Hoocdepa

— 0T h=-2200 m fo 12400 m.

Bce Cuctembl YnpasaeHUA UMetoT AnanasoH ynpasaeHua — o1 12 ao

512 oKtaB (3HayeHne 512 oKTaBbl =
(134078079299425970995740249982058461274793658205923933
777235614437217640300735469768018742981669034276
90031858186486050 853753882811946569946433649006084096).
Cuctema YnpasneHua paboTaeT He C OKTaBamMMu, a C WX MPOU3BOAHbBIMMU,
NMOCTPOEHHbIMM Ha 6a3e CMeXKHbIX MPOCTbIX YMcen.
Mpumep. OkTaBa 4 = 16. banxkaliwee npoctoe umcno = 17, cmexxHoe = 19.
A=(17 +19) =36.36 =2*%2*3*3,
OcHoBa CTPYKTYypbl Hoochepbl — NEHTA, MOTOMY B PA3NIOXKEHUM A0NXKHbI 6bITb 5. Yncen 2 He f0MKHO BbITb MeHbLUe
3HayeHWA OKTaBbl. OTO — OCHOBA KBapLia, NO KOTOPOMY MPOWU3BOAMUTCA PACYET nNupamua. PasnoxeHue [OMKHO
cofepKaTb TONbKO 2 1 5, HO 3 He AO0MKHO BbITb, OCTAaTOK PA3NOKEHUA AO0NKEH OblTb MPOCTbIM YMCOM, KOTOpOE
TaKXe umeeT cmexHoe. lpoBeasa Te e onepauun, NOAYYUM BTOPUYHBIA KOHTYP nupamugbl. Tak dopmupyetca
MaHTWCCA, UM KOHKPETHas 4acToTa, paboTalowas B CTPYKType BEpPXHEro COMpoBOXKAeHMA (Kaxkpas pabouan
YyacToTa Nt06ON MaHTUCCbI O0/MKHA MMeTb 33 YacToTbl COMPOBOXKAEHUA). KcTaTu, nepBoe onMcaHue CTPYKTYpbl
Hoocdepbl Aan MywWwKKH (TpU KapTbl ¢ Aamoi , 33 6oraTbipsa, U Npoyee)

HocTpapamyc

500-neTHAsA nporpamma 6bina 3anvMcaHa emy B MO3rF
M 3aTtem npeobpas3oBaHa B CTUXOTBOPHYyO dopmy.
HocTtpagamyc— He npeackasatenb, a TpaHcaaTop 6es
obpatHoi cBsa3u. B 1898 r. npu nepepaye
“MNMpPOTOKO/IOB  CMOHCKMX MyApeuoB” MmMA HOBOro
“Hoctpagamyca” y»e He ornawanocb. Tak KaK HeT
obpaTHOM CBA3M, KOHTPO/b NOCNE[0BaTENIbHOCTU
cobbiTnin otcytcTeyeT. MHbopmaums 3anmucbiBaeTcs
NPy POXAEHUWN W aKTUBU3IUPYETCA MPU MaKCUMyme
aHepreTuyeckoro obmeHa (06bIYHO B MOJIOAOCTH).
Po6oTtam B cTapT-cTonHOM perkume cbpacbiBaeTcs

\ul MHbOPMaLMA O TEXHOTEHHbIX KaTacTpodax, KoTopble
npousongyt yepes 2 —10 gHen . HMKAKoro oTHoLweHKUA K cBAsn ¢ CY He umeer.




HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpeaeneHuii - Coct. H0.B.OuepeTaHHbIN

O6beKTbl TMNA 400 - O6bekTbl TMNA 440 - O6HOBNEHMe maTpuy, - OgHA M3 OCHOBHbIX GYHKUMKA ConHua -
OKeaHCKue TeuyeHUA - OKTaBa (MaHTMCCa OKTaBbl) - OKTaBa U COOTBETCTBYIOLLAA el YacToTa aHepruii - OKTaBbl
6MOCTPYKTYp - OnopHas noBepxHOCTb MHPOpPMaLUOHHOrO nonAa - OpraHuM3m yenoBeka - OCHOBHOW NOTOK
MHPOopMaLMOHHOrO npuema - OCHOBHble HaNpaB/ieHUA MaclWTabHbIX U3MEHEeHWI Ha nnaHete 3emna --
OcobeHHOCTM ¢deHOmeHa napasutuama 423 reHotuna mosra - OcobeHHocTM deHOmeHa napasutnama 441
reHoTuna mosra - OcobeHHocTM PpeHomeHa napasuTusma 442 reHOTUNA MO3ra -

O6bekTbl TMna 400

TexHUyeckoe obecneyeHMe W CONPOBOXKAEHME
ynpexaarLwero 3anpeta u ynpasasaoouwero ¢pakropa
— MMMaHEeHTa, OCYLIECTBAANOCh Yepe3 O0O6bLEKThI
Tmna 400, Hag KOTOPbIMM MHTEHCMBHO CTPOMAUCH
BCE XPambl U APYIMe KYAbTOBbIE COOPYKEHUA.

(sapuaHT Anbnuitickoro Komnnekca)

Mocne  coOOTBETCTBYWOWMX  NpeobpasoBaHuii OH
ncyesHeT (onTuyecku ero bonblwe He OyaeT BUAHO).
Cam 06beKT, Kak naasmoug, yWaet Ha rybuHy go
4350 M UM b6yneT HaxoAMTbCA B CTPYKType

3HEepronHbopmMaLMoOHHON peweéTkn. pu nonyyeHum
KOMaHAbl, OOBEKT NOAHMMAETCA A8 WUCMONAHEHUA
NOCTYMMBLUMX KOMaHg, (BNAOTb 4O MNPUMEHEHUs
; y opyKuA).

s —2cams e : : Komnnekcol Anbnbl 1 M Anbnbl 2 UMEOT COBCTBEHHbIE
06bekTbl TMN 440, KOTOpble OT/IMYatoTCA OT 06bekToB TN 440 Ha Komnnekcax Ypan, KaBkas, Kalinac u npounx.
MaTkoit (basolt ans nepeBo3kM) Bcex obbekToB Tuna 440 aBnsetca JlyHa. MNpu cBasm JlyHa - 3emns co3gaérca
BpemMeHHas TpybKa cBA3K, MO KOTOPOW naazmonabl B 57 okTase npubbiBaan Ha 3emto.

Ha 3emne fo nocagku 06beKTOB 6blIv NPUTOTOB/IEHBI HE TOJIbKO MecTa MOCaf0K, HO U MecTa XpPaHEeHUs, a TaKxkKe
NPONOXeHbl SHEProMHGOPMALMOHHbIE KaHa/bl. IHEProMHbOPMALMOHHbIE KaHa/bl CBA3bIBAIOT KaXKAbl 0OBEKT ¢
cooTBeTcTBYlOWMM Komnnekcom, ¢ nasHoW Cuctemol YnpasneHus, ¢ Cuctemon YnpasneHua O6bekTamu, C
ueHTpamu MNoaKauku (Takon, Kak bepmyapi).

YunTbiBan, 4To BCce 006beKTbl TMNa 440 KOHTUHEHTanbHOro 6a3MpoBaHMA, NepexofHble npouecchbl y HUX Bonee
C/IOXKHble, YeM Y 06 BEKTOB MOPCKOro 6a3nmpoBaHus.

Y o6bekToB TMNa 440 YeTbipe BUAA NPeobpa3soBaHN X COCTOSHUA:

A) 31 < 57 nogbém 1 nocasKa.

B) 31 &->57 3auucTKa TeppuTopuM (BCe COBPEMEHHbIE MYCTbIHM — cAedbl  YHUYTOXKEHHOW 6biBliei
LUMBUAN3ALUN NPU BTOPIKEHWUN).

B) 31— 57 nepenét Ha JlyHy u obpaTHO.

I 31 <-> 57 nepeBo3Ka Nacca*KMpoB.

NHopmaLma Ha KoMmNbloTepbl 06 bEKTOB NOCTYMNAET:

- oT Cuctembl YnpasneHua (12 cuctema cumcieHns).

- OT MHbIX 06bEKTOB (6 cMcTeMa cunucneHus).

- oT buocTpyKTyp 42, 44 reHoTUNA MO3ra (3 cucTema cuncieHns).
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O6beKTbl TNa 440 MmetoT COBCTBEHHbIE reHepaTopbl MO OKTaBaM 67 — 127, a TaKKe cOBCTBEHHYHO CUHXPOHU3aLMIO
TaKTa BPEMEHM, YTO BAXKHO /1A BCEX OKTaB 3TOro AmanasoHa. Kpome TOro, OHW MMeET CBOM KaneHAapb U CBOKO
Mporpammy (KoTopas BK/OYAETCA B C/ly4ae HE KOPPEKTHOrO MCNOJ/b30BaHWA oblei Mporpammel). Ha Kaxaplit
OTPE30K BpemMeHM O06BEKT MMeeT 6 BapuMaHTOB aBapuiiHbIX [porpamm, a B c/lydae BO3HUMKHOBEHWS TaKOBOTO,
06BbEKT NPOM3BOAUT NOABEM U MHULUMATUBHYIO KOppeKumto BHewHel Mporpammsbl. Tpybka A4 BbixoAa ob6bekTa
™nN 440 — 3TO KaHan Naasmbl, MO3TOMY BHELIHWI KOHTYp obbekTa npu BbixoZe (BXoae) MMeeT 3aliuTy B BUAe
NJ1a3MeHHOro He paspyLluatoLlerocs wapa. Mocne 3aBepLlleHns TpaHCMyTaLMK No Nporpamme O06bEKT UCMOb3YeT
3-M-T reHepatopsbl (3neKTpo-MarHuTo-IpaBUTaUMOHHbIE) C COBCTBEHHbIM 3aMacoOM 31EKTPUYECKOTO NoTeHLMana.

O6HoBMeHne maTpuu.

O6HOBNEHWE MATPUL, — 3TO C/IOXKHbIA MPOLLECC, COr1aCOBaHHbIN CO  BCEMM
ucnonHutenamu: JlyHa, ConHue, CNyTHUMKM nnaHet, Cuctema YnpasneHua. Bcé
nogyMHeHo obuelt nporpamme. B 2000 roagy 6blna 3asepweHa 500 — neTHAs
nporpamma, paspeknamupoBaHHas HocTpagamycom (emy 6bL10 3anMcaHoO TO, 4YTO
[03BoNIeHO 6bl10 pasrnacuTb). Llenb Mporpammbl Bblaa 4OCTUIHYTA U OHA NOJHOCTbIO
3aBepuweHa. Mepuog 2000 - 2008 roabl — nepexoAHblii Nepuos WM 3akauka HOBOWM
nporpammbl, Mo Kotopoi B Cuctemy YnpasBneHusa noctynaetr MHPopmauma, Kak co
CNYTHWKOB, TaK W C JlyHbl. Mo 37Ol MHPOpMaUMM BCe MATPULbl WU3bIMAKOTCA, U
npous3BoamTcA Ux ob6HoBNeHMe. CylecTByeT M BUOCTPYKTYpa Noa maTpuLy, POau He
urpaet. Ecnm 6mocTpyktypa 6biia m 6onblwe He oTBevaeT TPebOOBAHMAM MPOrpammbl, OHA YHUUTOXKAETCA W
co3paétca Hoeasd. O6HOBNEHWE NPOU3BOAMTCA MOC/AeAO0BaTeNbHO, rpynnamu. ocie KOHTPOAsS HOBOW Tpynmbl
CTapasn NoANEXUT YHUUTOXKEHMIO, MPU 3TOM NPOBEPKA HAa BUOCTPYKTYpe He NPou3BOAUTCA. TaK, eCv B 3TO BPEMS Y
6MOCTPYKTYpbl nNpoBenn onepaumio (4a ewé u yganuam uto-nmnbo), TO Npu KOHTposne Oypet yTepsH
NaeHTUGUKALMOHHBIN NpU3HAK U BUOCTPYKTYpa npeobpasyeTtca B poboTa. Mpu GopmMMpoBaHUKM HOBOM MaTpPULbI
NPOU3BOAMUTCA KOHTPO/Ib LIMK/IMYECKOM NOCNeA0BaTENIbHOCTU NPOXOXKAEHUA AENCTBUN.

OaHa n3 ocHoBHbIX pyHKUUK ConHua

3aKatovaeTcs B GOPMMPOBAHUM MArHUTHBIX MMMYNbCOB MO KOMaHAe
[naBHoW CucTembl YnpaBneHus (MHTEPBEHTCKOW, pasmelleHHON Ha
3emne) pna  obecnevyeHWA  3amnycka  Pas/IMYHbBIX  NPOrpamm
WHTEPBEHTCKOM CUCTeMbl, Kak B eé HOBOM npeaocTaB/ieHHoOM dopmarTe,
NPUHLMNUANBHO U3MEHAIOWMM CYyTb LMBUAU3ALMOHHOIO Pa3BUTUAY,
TaK M NOCNe Ka)KAOM KOppeKuMM B WHTepecax onpeneneHHbIX
n3MeHeHur Bektopa Lenn aBneHuin, penctsnii m cobbiTMii  Ha
Pa3fIMYHbIX 3Tanax ero BonnoweHua. CoNHLEe NOMHOCTbIO «KUBETY, T.e.
! obecneynsaeT cBoM OYHKLMOHANbHbIE MPOLLECCHl «3a cYeT 3eMan», T.e.
3a CYET YacTu aHepruit Hawew naaHeTbl. Cam npouecc GopMMPOBaHUA MArHUTHbIX MMMNYNbCOB Ha KomnaeKkcax u
Ob61beKTax MHTepBEeHTCKOM CUCTEMbI OCYLLECTBAAETCA NOCPEACTBOM BO3AENCTBUA MUKPOYACTUL, MaTEPUM SHEPTUN,
npuxoaawmx ¢ ConHua.

TpaHcAAUMOHHAA Nepesaya (40CTaBKa) TAaKOBbIX OT/IMYAKOLLMXCA OT 3eMIM nepeaenaHHbIX COBOPHbIX KOHCTPYKLMIA
M3 MUKPOYACTML, KaK M3 MATEPUM MArHUTHOM U INEKTPUYECKOIN SHEPTUM, A TaKKe MPOU3BOLHBIX KOHCTPYKTUBHbIX
dopM M3 HUX B HEobXxoAuMbIX npeaenax oKTas, Oblna opraHM3oBaHa nytTem ¢opmmpoBaHMA «PaBUTALMOHHbBIX
TPYBOK CBA3U» (KOHCTPYKTUBHO OBYCTPOEHHbLIX OMATb e C MOMOLLbIO CNeuuMdUYHbIX OKTaB 3HepreTMyecKux
peLeToK), HO MpU ynpaBAEeHUU STUM CIOXHbBIM MPOLECCOM CO CTOPOHbI MHTEPBEHTCKOW CUCTEMBI yXKe C 3eMn.
Ecan o4eHb NOBEPXHOCTHO, TO 3TO BCE BbIMNALENO MMEHHO TaK. B yCNIOBMAX TAKOroO C/OMKHEWLIEro C/0XKMBLIEroca
CMMBMO3a COCTOAHUI U YHKLMIA MHOMXKECTBA Pa3/IniHbIX 63a30BbIX U NPOU3BOAHbIX SHEPTUIA Ha 3eme, Aa elle U
WX Pa3IMYEHHOTrO KOHCTPYKTMBHOIO OByCTpOiCTBa, — BCE BMeECTe UCKAYano TpadapeTHbl eauHbIM noaxos B
BOMPOCAx WM MnpoLeccax, CBA3AHHbIX C GOPMUPOBAHMEM WOHU3UPYIOLLMX U3NYYEHUI Q, B+/‘ My, UCXOZALWMX C
ConHua v JlyHbl, 1 cobcTBEHHO GopMUPYOWMXCA «POAHbIX» Ha 3emne! BoT Ta M3toMuUHKa rnyboyaiwent TalHbl He
WCTUHHOWM, @ BMEHEHHOM NpMpPoabl (MCKYCCTBEHHOIO «ecTecTBa»), KOTOPas COKPLITO, HO AOMNOJHUTENbHO U BECbMA
CYyLLECTBEHHO YycuMAMBaeT 6e3ycNOBHYIO OMAacHOCTb BMEHEHHbIX TEXHO/IOTMI aTOMHOM 3HEepreTuKM, Kak
nocneAcTBMe OT NPOLL/IOFO BMELLATENbCTBA B FTAPMOHUIO 6bITUA SHepruii!
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OkeaHCKue TeyeHUs

Bce Komnnekcbl Ynpasnenua, Cuctemol YnpasneHus,
TepmuHansbl, ¥Y3nbl, PasBoaku, obbekTbl (H/10) cBsAzaHbl
MexKay cobol Tpybkamu, amameTp = 2200 meTpos. Bce
OHM pacnonaratloTca HuKe -2200 meTpos. o 3TMm
Tpybkam npou3BOAMTCA MNOCTOAHHAA HanpaB/JeHHaA
aHepreTMyeckaa noAKayka CTPyKTyp. WMmeHHO 3Ta
nogKayka u GopmMmmpyeT OKeaHCKMe TeyeHuA. B y3nax
YCTaHOB/EHDI 06bEKTDI, KOTOpble co3gatot
rpaBUTALMOHHOE CMeLleHWe, U MmaTepuanbHaa macca
BOAbI ABMIAeTCA NO YKa3aHHOMY Hanpas/eHWIO.

OkTaBa

MpeactaBum BOHY, UMetoLLyto 2 KonebaHua B cekyHay. CTeneHu aToro
yncna u ecTb oKTaBa. MpegenbHoe cocTosHWe — 54 oKTaBa.
OkTaBa 54.375 — 3T0 ramma — n3nyyeHwue.
HM2KAA YACTOTa - HM2KaA HoTa 48 OKTaBa — CO/IHEYHbIN CBET M TaK Aanee.
OKTaBa — YeTHOe OCHOBaHWe OKTaBbl onpeaenseT Becb CMEKTP CBA3e
CTPYKTYP.
OKTaBa paccymTbIBAETCA C 11060 TOYHOCTbIO.
BLICOKaa YacToTa - BLIcokas mota  OKTaBa — 370 cTeneHb 2 (27, n — okTaBa).
MuHMUManbHan paboyan 2'° = 65536
MaKcumanbHas pabouan 2'%° = 340282366920938463463374607431768211456
Okrasa 3emau 2°*? = 1340780792994259709957402499820584612747936582059239337772356
14437217640300735469768018742981669034276900318581864860508537538828119465699464336490060840
96
Buabl : My3blkaibHaa, MM KOMaHAHaA OKTaBa - MaTemaTuyeckas oKkTasa - [apameTpuyeckas OKTaBa - YacToTHas
OKTaBa - [NosieBasn oKkTaBa - KoaoBas oKTaBa - buonormvyeckas okTasa - MHbopmaLMoHHaA OKTaBa.
Bce OKTaBbl CTPOro B3aMMOYBfi3aHbl MeXAy CObOM, KaxKgaa OKTaBa 4acToTbl MMeeT 64 — MO3UUMOHHYIO CETKY.
MN3meHeHWe 3NEKTPUYECKOTO MM MArHUTHOTO NOTEHLMANIOB U3MEHSAET CBA3M CTPYKTYPbl, U UMEHHO 3TOT 3ddeKT
MCNONb3yeTC NpU ABWXKEHUU (M Npu TpaHCcMyTaumu). ITOT Ke 3ddEKT Ucnonb3yeTcs ANS U3MEHEHUS LBeTa,
MPOYHOCTU U APYTUX XapaKTEPUCTUK. CUCTeMbl ynpasBieHus (LeHTpbl) BAALET BCEM YAaCTOTHbIM MeEXaHU3MOM
3eM/IM U MOTYT NPAMO UAN KOCBEHHO BO34EWCTBOBATb Ha /tobble MU3MEHEHUSA, BNAOTb A0 YHUUTOXeEHUA 3emaun. He
CyLLecTBYeT Ha 3emsie KaKon-1mbo aBTOHOMHOM CUCTEMbI (eCnM OHA He MMeeT COBCTBEHHOrO rPaBUTO-MarHWUTO-
3NEKTPUYECKOro reHepaTtopa). Kaxablli 6M006BEKT Ha 3emse Npu POXKAEHUM NOMyYaeT COBCTBEHHYIO cUCTeMy
KU3HeobecneyeHus, paccunmTaHHyto Ha 124 roga paboTbl mo3sra. Mpw yTepe cBA3M MO3ra C opraHamu (Hanpumep,
CUCTEMOW MepuKapz), MO3r oCTaHaB/AMBaeT cepgue. MCNoNHUTENbHbIA MeXaHU3M MO3ra 3a/I0KEH B YepenHowu
KOpobKe u cTBOJsIe CMMHHOIO mo3ra. LleHTp perynapHo BCEM npepgoctaBasetr MHGOPMALMIO, U €CAIU MO3T UMEeeT
BO3MOHOCTb “CHMMATL” 1 06pabaTbiBaTb NOAYYEHHYIO MHPOPMALMIO, TO BUOCTPYKTYPA HAXOAUTCA HA AOCTAaTOYHO
BbICOKOM WMHPOPMALMOHHOM ypoBHe. 3afeincTBoBaHO 4.28 % Mo3ra, pPa3BUTUIO MO3ra CrocobCcTByeT AyXOBHbIN
pocT (He penurua). Mubopmauma “npuxoamt” ¢ mysbikanbHbiM PYCCKUM pagom, KoTopbli U aBaseTca 6a30Bbim,
€ro He HaZo NepeBOANTb Ha APYrue A3bIKW, OKTaBa NOHATHA BCEM.
MaHTUCCa OKTaBbl
MaHTUCCca OKTaBbl — 3TO 6a30Bblli KOZ, MPUMEHSETCA NpPu MNOCTPOEHWUUM MAHTUCC AN BUOCTPYKTYyp, ANs
$bOpMMPOBAHNA FPAaBUTALLMOHHbIX YaCTOT, A/1A CBA3M U ANA YNPaBAEHUA.
Mpumep. 56.225375450 = 56 + 56*(9/40 + 3/8 + 18/40)
MpocTble yncna.
Bce npocTble uncna ot 1 go 2128.
Cucrtembl cunMcneHums.
Ucnonb3ytoTea 3, 6, 12, 8 cuctembl cumcaeHms. Komnnekcebl 10-prUyHYO cMCTEMY He MCMO/b3YHoT!
OKTaBa MarHWTHOrO MMMy/bCa ONpegenseT TUN NaMATU, M Yem Bbllle OKTaBa, TEM HUMKe MNOTeHUMan 3awmThbl
HoCUTenA NamaTu.
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OkTaBa 1 COOTBETCTBYHOLLAA e YacToTa SHeprumn

3.6~ - ONpeaenatoT KOHKPETHYH KOHCTPYKLMIO MOCTPOEHWUA MPOCTPAHCTBA.
m_n-s; 3Ta yacToTa My4YKOBbIX BOJIH, XapaKTepusylowasncs 8-t0 mapameTpamu,
10.A onpeaenaet Habop yc/noBUiA, HEOOXOAUMbIX A5 CYLLECTBOBAHUA XKMUBOM
m? KNeTKM B HaAENeHHOM KOHKPEeTHOM npocTpaHcTBe. [pocTpaHCTBO
I — HbIHELIHEro CyLecTBoBaHMA BUOCTPYKTYp, — 3To 64 okTaBa (n = 64), Kak
— HU3LWWIA YPOBEHb A1 }KUBOW KNETKU, EC/IN TaK BO3MOXKHO BbIPA3UTbCA,
BT OZIHOBPEMEHHO 3TO elle 0603HaYaeTcs, Kak Kog NpocTpaHCcTea (64 Koa).

|

OKTaBbl OMOCTPYKTYpP

Bce 6GMOCTPYKTYpbl, BK/IOYAA M YeNOBEKa, MOCTPOEHbI TaK, YTO MMET Becb Habop okTaB oT 16 o 128. OHu
pa3/iMYHbI N0 Ha3HAYeHUIo, U NpeobnagaHue TOM AN UHOM rPyNnbl OKTaB GOPMUPYET OCHOBY BUOCTPYKTYPbI.
®PyHKUMOHaNbHOE pasgesnieHre No OKTaBaMm:

- 16 + 32 — BCce BMAbI ra3oB M BoAa (AblxaHME U BOAA HYXKHbI
BCEM);

- 34+ 46 — CTPYKTYpbl PEUHKaPHALMK (BCE CTPYKTYPbI CTPEMATCA
HaKOMUTb MOTEHLMAbl YAaCTOT 3TUX OKTaB);

- 48 — pacnpegenutens;

- 50 + 52 — 3HepreTU4yeckuii banaHc;

- 56 + 62- ynpaBneHue opraHamu;

- 64 — maTepuanbHble CTPYKTYpPbI;

-66 + 72— Mmos3r;

- 74+ 86 — ynpaBneHne penmHKapHauuen;

- 96+ 126- KOHTPOb;

‘
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i0 ko
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- 128 — 3apatowwmii reHepaTop TaKTa.

Bce BMAbI pacTeHUI, TpaB — 3TO YacTOTbl OKTaB 34 + 44,

PaccenBaHne BbICOKMX OKTaB NPOUCXOAMUT AOCTAaTOYHO MEAJIEHHO, U €CAM YeNoBeK yMep C NOTEHLMANaMN YacToT
KocTei Bbiwe 122%, To parke yepe3 1000 neT 3TU KOCTM MOXKHO MpUKAagbiBaTb K 60AbHbIM MecTam (MoLu
TamepnaHa 1 T.4.).

OnopHasi NOBepXHOCTb UH(POPMaALMOHHOIrO Nnons

Paccmotpum npouecc cuennedna WMNMON ¢ WUNHMN. 3to
ypesBblYallHO BaXHbIi BOMPOC, KOTOPbIM 3aTparuBaeT
dopmmMpoBaHMe ONOPHOWN NOBEPXHOCTU. TaKMX NOBEPXHOCTEN
MOKeT ObITb HeckosibKo, Tak Kak UMMM He nepeceKawoTca
apyr c gpyrom. Jlioboe WNMM dopmupyetca B MmecTax,
[OCTaToOYHbIX A5 obmeHHoro npouecca ¢ UMHM. B yem
0cobeHHOCTb Takoro ob6bmeHHoro npouecca? [J0THOCTb
MMNMNMN Bo3pacTaeT K UEHTPY, AMKBUAAUMA 06O0NOYKM He
B/IMAET Ha LLeHTP, TaK KaK OHa BOCCTaHaB/MBAETCA 3a cyeT
NPUTOKa MNONOXMUTENbHbIX 3apagoB M3 Kocmoca m 3a cuyer
BblIOPaHHbIX OKTaB MarHUTHbIX MMMyAbcoB OT ConHua.
CropocTb Habopa 3apAA0B 3aBUCUT OT JOOPOTHOCTU CUCTEMDI
U3HeobecneyeHns. PaHee yKasblBa/soCb, YTO HECOBEPLUEHCTBO CUCTEMbI M3HeobecneyeHus, B YACTHOCTH,
HecornacoBaHue BpemeHn paboTbl, HAKOMNJIEHHOE 32 MHOTME CTO/IeTUA 3TOM PaboTbl, HeraTuBHas posb JIyHbl Kak
daKTopa HakonieHUa anbbeno, HeafeKkBaTHasA peakunsa BUOCTPYKTYP B MOMbITKE U3MEHUTb, HAaNpPUMeEp, TEYEHNE
pekK U, MHoroe apyroe, cnocobcraytoT dopmuposarHuio UMMM, Ho UMMM He moxeT cyw,ecTtBoBaTb camo no cebe —
HeobXxoAMMbl He TOJIbKO YC/NOBUA CYyLLECTBOBAHWA, KOTOpble obecrnevyeHbl HECOBEPLUEHCTBOM CUCTEMbI
YKU3HeobecneyeHns, HO U CMbICIOM. IHEPreTUYECKUA NOTOK AN KOCMUYECKOro Tela A0/KEH OblTb COrNacoBaH C
BHELWHEN cpeaon U NO3TOMY M3MeHeHMWe anbbeno, Kak GpakTopa HeyCTOMYMBOCTM KOCMUYECKOTO Tesa, onpeaenser
W nporpammy, aBTomatnyecku coopmmposaHHyto B UMMM — yaaneHme NpuUmMHbl HeCornacoBaHuna anbbeno. 3aechb
HeT OYHKUMM CNeuuanbHOro YHUUTOXKeHUs umeHHo WMMHM — cyuiecTByeT TONAbKO MPOrpamma BblpaBHUBaHWSA
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anbbeno, n ecnu astomy mewaet UMHM, To 3To None M YHUYTOXKAETCA NyTEM aHHUTMAAUMK. Tak Kak UMHMN u UNNN
MCMO/b3YIOT ANA cBOEW PaboTbl O4HM WM Te e 4acToTbl MArHUTHbIX UMNyAbcoB (ConHUe), TO HeT npobnembl B
npouecce cuenneHusa.

[danee obmeHHble MOTEHLMANbl NPOCTO MPUBOAAT, B MEPBYIO Oovepedb, K JIMKBUMAAUMU KOHTPONbHbIX CTPYKTYP,
MOCTPOEHHbIX KAk Ha 6ase, Hanpumep, Nbe30OMarHETMKOB, TaK M Ha 6ase 6uMOCTpyKkTyp. OpAHaKo, TaKoe
YHUUTOXEHME NPUBOAUT K n3meHeHuto nsiotHoctn UMHIM B mecte pasmewenuna UMMM, npu sTom npoucxoamt
nepepacnpegeneHme MJOTHOCTU. IDTO YyXKe HaNOMWMHAeT Harpy3Ky Ha KONeco Npu BbICTYMJEHUAX B LUPKe.
MosiBNeHMe TaKoW Harpysku QpUKCUMpyeTca rPaBUTALMOHHBIMM 4YacTOTaMW M MEPEXOAUT B pPaspAl BHELHEro
ynpaBaeHusa, TO eCTb MOABAAETCA MNPAMaA BO3MOXHOCTb YNpaBAeHUA CO CTOPOHbI paBuTaumoHHoOro Penepa
Cuctemsl.

Mpv Takom ynpaBieHUU TEPAETCA cam CMbICA cywecTBoBaHuA MUIMHI, Tak Kak npu U3MEHEHUM CBOMCTB «Kojeca»
ero ambo naTtatoT, N1Mb0 BbibpacbiBatoT. JlaTaHue — 370 gobaBneHne «kamHen» (UMMM) nog Koneca. Ho cywecTtsyeT
W ApYroi pexum — ymeHbleHue naoTtHoctu UMHM, Toraa nHbopmaumnoHHble NOTOKU He nepepacnpeaenaoTca u
ntoboe UMMM, BcTpeyas ymeHblUeHHY NAoTHOCTb UIMHT, moxKeT He HabpaTb KPUTUYECKOW NIOTHOCTM 3apaaa, v
TOrga MOXHO Mo penepy pacnonoxkenua UMMM npocto ero nuMKeuAMpoBaTb. JIMKBUAAUMA, Takum obpasom,
OMOpPHOM NOBEPXHOCTU HE MPUBOAMUT K BHELLUHEMY BAMAHUIO [PaBUTALMOHHOIO penepa, U 3a onpeseneHHoe Bpema
MOYXHO NEPecTPoUTb CUCTEMY XKM3HeobecneyeHusn, CorlacoBaB ee C YC/0BUAMMU CYLLECTBOBAHMUA KOCMMUYECKOTO
Tena, B NepByio ouepesb, C YC/I0BUEM He HAapyLWeHus anbbeno.

Mpu 3stom MUNNM npuHUMaeTcs, Kak O06bIYHO, 3a BHELWHWI O6BEKT, Hapylwawwmn cTpyktypy MMNHMO wu
YHUYTOXKaeTca. Jarke ecnn 6onee yem Ha 99 % cHM3UTb nnoTHocTb MIMHI, 3TOo He NpuMBedEeT K YHUUTOXKEHUIO
LEHTPA, HO TO/IbKO NMOMOXKET B NMepBYH0 ovepesb 0OHapyXKMBaTb U yHUYTOXKaTb BCe UMM,

OTMeTUM, 4YTO TpaHCAAUMA MHOOPMALMOHHOTO obmeHa M WMHPOPMAUMOHHOM aHomanuu — WA B naoTHOWM
3apAn0BOM cpese NpuBesia K HECOBMECTUMbBIM, C TOYKMU 3pEHUA CMbIC/A CYLLLEeCTBOBAHMA BUOCTPYKTYP, KOHKPETHbIX
dU3MYECKUX eauHUL, u3MepeHusa. HesHaHue AeNCTBUTENbHbIX 3HAYEHU STUX BEAUYMH NPUBOAMT K Kasycam Tuna
K/IOHMPOBAHUA KUBOM KAETKWU, MyTauum BUOCTPYKTYp U T.4. Ho 3TO — nsmeHeHne GyHKLMM 0BpaTHOW CBA3M, YTO
B/leYeT 3a coboi aBTomaTmnyeckun nossaeHune UMMM. OTKyAa 3To NoaBMAOCb? MMEHHO U3-3a HEBEPHOW TPAHCAALMMU
NMHPOPMaLMOHHbBIX NOTOKOB — CMbICA NOAA Npeobpa3oBaH B KONECO, @ SHEPreTUYECKasa BeIMYMHA — B IOLLIAANHYIO
KOHCTaHTY (1 nowaguHas cuna = 746 BaTT). Takum obpa3om, Bce ¢pU3MYECKME BEIMYMHBI ONOCPEeS0BaHHO bbinn
nepesegeHbl Yepes NOWaANHYO cuay B 3TanoHbl. OgHako UMMM He ncnonb3yeT NOWAANHYIO CUTY, @ NOCTPOEHO
MMEHHO Ha KoHCTaHTax ConHevyHo CUCTEeMbI, YTO YCNOXKHAET 60pbby C HMUM, TaK Kak U3MEHeHMe CBOMCTB cUCTEM
KOHTPOAA NO BHELLHEN cpese, He N03BO/IAET BOBPEMA PEarnpoBaTbh Ha 3TM USMEHEHUA.

MoaTomy HemanoBaxHOM 3afauvein asnAeTcAa GopmMpoBaHME HOPMAZIbBHOTO MMPOBO33PEHMA U MPUBA3KA €ro, B
nepsyto oyepesb, K CUCTEMAM KOHTPOAA.

OpraHunsm yenoBeka

coctouT 6osee yem w3 640 pasANYHbIX TUMOB KNETOK,
Kaxabli TN nmeet Ao 2484 pasHoBUAHOCTH.

Kaxkas KneTka Ha COOTBETCTBYIOLWEN TONbKO el 4acToTe
MMeeT CBA3b C MO3rom. Eciv Takaa cBA3b HapyllaeTcs,
KNETKa HAYMHAET KUTb 3a CYET cocenen, a coceHne KAETKM
BbIHYK/AEHbl MEHATb CBOM 06Pas KMU3HMU.

Y KaxaoW KneTku — cBon notpebHocTn — oaHa ynotpebaset
ON1A COXPAHHOCTM GUTYypbl TOSIBKO KOMMOT, Apyroi TpebyeTca
euwe u Konbaca Tmna “canammu”. ECAM Ke ITUM KNeTKam
NpefoCTaBAATb KaXAbll AeHb OAHO M TO Xe, Tem bonee
yTObbl OHM eLle U KONaancb BO BCEX TEX OTXOLAX, KOTOpble MPON/bIBaldT MMMO, TO AOCTAaTOMHO CKOPO CBA3b C
MO3rOM YKe He notpebyeTcsa M KAETKM HauyHYT NPOCTO XUTb 33 CYET coceseit, oToMpaa y HUX Haubonee BKyCHble
KYCKM.

TakMM KNeTKamM MOS3F YXKe He HyXeH W OHM MOryT CMefNo CTaBUTb BOMPOC O AeMOKpaTuyeckom crnocobe
ynpaBieHuUs, Koraa Kaxaas rpynna KneToKk 3abupaet cebe To, 4To el 60/1blue BCErO HPaBUTCA.

MN3BeCTHO, 4TO KarKAaA KNeTKa umeeT memMOpaHy, MPOMyCKaloLLyio TONbKO Ty BOAY, PELieTKa y KOTOpoW
COBMECTMMA C PEeLUeTKON CTPYKTypbl KneTku. CneposaTesibHO, BOAA M3 BOAOMNPOBOAA WM U3 PEYKU 34eCb He
nponaer.

Kpome TOro, nuia KneTke He MOXKET bbiTb NPUroTOB/AEHA Kak Ha pabpuKe-KyxHe C STMKeTKaMuM HOMepa AMETbI
(HekoTOpbIE KNETKM HE YMEIOT YNTaTb U MOTYT CXBAaTUTb HE Ty TapesiKy).

KaxKabl KONNEKTUB KNETOK, MUTAIOLWMACA NO OAHOM AMeTe, AO/KEH MMeTb CBOero Led-noBapa, KOTOpoOMy U
nocTynaeT ucxogHbli (6a3oBblii) pacTBop Ha 54.875975 oKTaBe. 3TOT PacTBOP rOTOBUT CeNe3eHKa, U OH ANA BCex
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KNeTok oAMHaKoB. OTHOCUTE/IbHO 3TOM 6asbl Kaxkablii Wed-noBap rpynnbl roTOBUT ACTBA M3 AnanasoHa 32.625125
00 65.750450.

[neTa pacnucaHa MoO3rom, 1 ecan KaeTke TpebyeTtca fobaska UAK Apyraa aueTta (Ha KOPOTKoe Bpems), TO MO3T B
Kypce v faeT COOTBETCTBYIOLLME YKa3aHUA Wwed-nosapy.

Takum o6pa3om aHapXx1Mu B NUTaHUMU He Habnogaetca.

OcHOBHOM NOTOK MH(OPMALIMOHHOrIO npuema

OCYLLLECTBNAETCA Yepe3 MNO3BOHOYHWK WHAMBUAOB N0HOro reHoTMna Mmosra, Ho
TaKoBana [AeTanus3aumsa BCEro npouecca 3HeprobuoTpaHchopmauum MNoay4eHHOro
MHbOPMaLMOHHOro Ny4Yyka ByaeT NpeaocTaBAATbLCA TO/IbKO B Creuuann3MpoBaHHOM
maTepuane M HblHe nyb6/AMYHON He MOXKeT OblTb MO MPUYUHE WUCKIHOYEHUA
NOBUTENbCKUX  BHECUCTEMHbIX  «arPecCUMBHbIX  BMELIATeNbCTBY B AaHHbIN
B/IMATENbHBINA M BaXKHbIM npouecc. OH HblHE COBEPLUEHHO He 3aluuLLeH, 0COBeHHO B
npoucTeKaoWwuii NnepexoaHblii Nepuoa.

OcCHOBHbIe HanpaBJrieHMA MacWTAaOHbIX U3MEHEHUN Ha
nnaHete 3eMns

...BOM/IOWaemMble HblHEe 4Yepe3 pJencTsus M cobbiTua Ha 3emne w
KacatoLwumecs HenocpeaCcTBEHHO caMoro ¢pakTa BOBNEYEHUA B HUX NtOAEN
nof ynpasneHvem HoBoi CucTeMbl, OPMEHTUPOBAHbI Ha caeaytowme:

- BOCCO3JaHue MNpexkHen (40 MHTePBEHTCKOW) KOMMIEKCHOW rapMOHUN
ynpasnsemoro  6biTus  6a30Bblx  3HEpPruit B €€  UCTUHHOW
(nopekasapanbHOM) KOHCTPYKUMKM, B Npeaenax ypoBHel oT 12 go 512
OKTaBbl BK/OYMTENbHO, HaXOAALWMXCA KaK B MaTeEpManbHOM, Tak U He
MaTepuasbHOM COCTOAHMUAX. YNPaBNeHYEeCKOe CUCTEMHOE HanpaBsieHue :
- NIMKBMAAUMA npeobnagatoweit AeNCcTBEHHOCTU 6a308BbiIx
'-Iy)KepOp,Hblx (Kyﬁuqecmx) KOHCprKLI,VIM 3Hepruii, NPUBHECEHHbIX U BMeHEHHbIX u3sHe 18000 nert Hasag B
npegenax ot 15 no 128 oKraBy, CyleCTBEHHO W3MEHMBLUMX paHee BCE MWCTUHHO [AapOBaHHOE ecTecTBO
MaTepuanbHOrO M He MaTepuanbHOro MMpa, B TOM YUCAEe U YCNOBUI KU3HECOMPOBOXKAEHMA Ha 3emse.
KOHCTpYKTUBHOE CUCTEMHOE HanpaB/ieHuE;

- No/MHas peaHMMauMs UCTUHHbIX KomnnekcoB CucTembl YnpaBneHusa 6biTuem 6a30BbiX  3HEPrui
(mofoeKkasapanbHOM KOHCTPYKLMM) U BOCCO3LaHMA BCEX MPOLLECCOB Pa3BUTUA UCTUHHOM cybcTaHumMm Pasyma Ha
3emne, B ToM uucne u obAsatenbHoit ero unoctacu, — Pasyma YenoseuectBa. CyLHOCTHOE cuUCTeMHoOe
Hanpas/eHue;

- BOCCO3JaHMWe YesioBeKa MYTEM M3MEHEHUA KOMIMJIEKCHbIX YCAOBWUWA KMU3HECOMPOBONKAEHUA, MPUAAHUA emy
WCTUHHDBIX ero GYHKUMI M npegHa3HavyeHus B obwem npouecce YnpasneHua passutvem Lusununsaumm nnaHeTbl
3emna, M3MeHeHWe ypoBHA OKTaB Mo3ra M COOTBETCTBYHOLLEE MNpPesoCTaB/leHUe MHOFO YPOBHA MO3HAHMA O
«CotBOpEHHOM Mwupe», ¢ nocneaylowen Koppekumen Bcer KOHCTPYKUMM OpraHnM3oBaHHOro 6ObiTvA, —
YenoseyectBo. HanpasneHue: «kENUTUMbUY 0b6LLECTBY /t0AEN 33 MX MOPOYHOE NpejluecTytolLee bbiTHE;

- BOCCO3JaHue BCEro KOMMJEeKca YNpaBAAOLWMX COCTOAHWUNA, CBA3AHHbIX C Pa3BUTUEM UCTUHHOW MPOrpammHOM
Lusmnusaumm 3emnn ¢ y4étom 06A3aTeNbHOMO YNpeKAatoWero YCKOPEHHOro Co3uAaHuA, Kak HeOTbeM/IeMOM
KOoMneHcaumu 3a «yTpadeHHble» 18 000 neT cobbiTnitHOro BpemeHun. HanpasneHue: «OTBep3n (oTKpbiTe) CeHun
WCTUHHOM LMBunnsaumm 3eman».
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Ocob6eHHOCTU (heHOMeHa napa3unTusma 423 reHoTMNa MoO3ra

(Orop +1433 rop).

Pe3synbTupylollee nporpaMmHoOe COCTOAHME U yrpaBaeHUe um
B obwem xpoHonpouecce K O rogy H.3. npuBeno K
HEODXOAMMOCTN KOPPEKLMM KOMMIEKCHOIO YMNpaB/ieHUA co
CTOPOHbI CUCTEMbI, B TOM YUC/IE U YNPABIEHWUSA, CBA3AHHOTO C
pa3BuUTMEM noaen " nx HenocpeaCcTBEHHbIMM
WUCNONHUTENBCKUMMW  OeNCTBUAMKM HA oblwem ¢oHe Bcex
npoucTekalowmx nporpamm Buenom. Ha 3Tom ypoBHe
YyNpaBNeHUA TaKoBaa KOppeKUMA npousBedeHa NyTém
BBeAeHuA 423 reHotuna mosra Yepes YK Inbbpyc. BeegeHue
HOBOrO reHotTMna obpaauMno ¢eHomMeH napasuTMama B WHble
LueneBble  paMKM  C  nocaeaylowmMm  cneunduyeckum
nposAB/JeHNEM HacuAuA, BbIPasUBLLMMCA B NEPBYIO ovepeapb B
M3MeHeHUN OYHKLMOHANbHOTO HageneHua uHamsugam 423
reHoTuna, YTo NPMBENO K U3MEHEHWUIO OPraHM3yHLLEro Havyana B HOBOM KOHCTPYKUUM BCeW BNACTHOW cdepbl U
COLMaANbHbIX KOHCTPYKLUMIA B TOM uncne. B yém 3akntoyvanacb HOBM3HA GYHKUMOHANBHOIO HaAeNeHuda, oTanyue
COUMANbHOM KOHCTPYKLMM U MHON GOPMbI HACUIUA C y4acTUeM BHOBb BBEAEHHOrTO 423 reHoTMNa mo3ra?

B ucnonHuTenbckMe npoueccbl ctapoit Cuctembl ynpanieHua noTpebosanocb BBegeHWe ¢yHKUMA Honee
NPOAO/IKUTENBbHBIX BO  BPEMEHM UX  BOMJIOWEHWSA, KOTOpble He coBMafgasim ¢ 6Huosornyeckomn
NPOAO/IKUTENBHOCTBIO KU3HU WHAMBUAO0B. JltogM CAMWKOM Mano Kuau! Paspewntb npobnemy npopgnexHus
61010rMYECKOM KU3HW BBOAMMbIM Fpynnam reHoTMnoB mosra ctapas Cuctema YnpasneHua He CMOrna, Noaxon, K
yerBeptomy KogoHy IHK He 6bin HailgeH, Kak 1 o cux nop. Mo aToi npuunHe b6bina BBeAEHA ocobasa nporpamma
ynpasneHus, — «PeMHKapHaLmaA», C COOTBETCTBYIOLLEN PEMHKAPHALMOHHOW CUCTEMOW CBA3KU. ITUM Wwarom Cuctema
BMeHWa 6osiee BbLICOKYIO KaTEropuio Hacuausa, YeM HacuAMe Hag MO3roM /Ntofel, MOCKOJ/IbKY MpOosBUACA
HaCWNbCTBEHHbIWN KOHTPO/b Haf peryavMpoBaHMEM M BblGOPHOCTbIO B CaMOM MPOLLECCE POMKAEHUA MO3ra U
WHANBMAOB OonpeaenéHHOro ganbHenwero GyHKLUMOHANbHOMO NpegHa3sHa4YeHUA, COOTBETCTBEHHO.

OcobeHHoOCTN heHOMeHa napa3uTusma 441 reHoTuna mo3sra

(1433 ron, +1841 ron).

Bospocwuit YpPOBEHb obLeTexHMYeCKOro 7]
KOHCTPYKTMBHOTO  COBEpLUEHCTBA  camon  Cuctembl
YnpaBneHns u pesynbratbl €€ oTpaboTaHHbIX 06LWmX
nporpamm B LEAOM, BK/OYAA pa3BUTME Mo3ra U
3HeprobuoreHesmca Awger K Havany 1433 roaa,
npegonpesennn nepexog Ha 6onee BbICOKMI YpPOBEHb
yNpaBAeHMA MpPoLeccoM WX pPas3BUTUA. ITOT nepexos,
BOMJIOWEHHbI BBeaeHnem 441 reHoTuna mo3sra yepes YK
Anbnbl 1, BbI3BaN  CYLWECTBEHHOE YCNOXHEHWEe U
NnoBbllWEHNEe YPOBHA GYHKUMOHANbHOIO HagefneHua ana
Mampyloulen  rpynnbl reHOTMMNOB MO YNpPaB/EHMUIO
NPOrpaMMHbIMWN MPOLLECCaMM BO BCex chepax pPasBuTUA U
6bITnA ntogein. HecomHeHHO, 3TO NPUBESIO B CBOIO o4epesb
K HEKOTOPOW KOpPEKLUUM B NpoaBieHnn camoro peHomeHa
napasuMTMama M COOTBETCTBYIOLWMM WM3MEHEHUAM MNPOU3BOAHONO OT HEro YnpasAAlLWEro Hacuausa y camoMl
IMAMpYLoLLEN rpynnbl BBEAEHHOIO reHoTMMa.

Byayun 60/see TOHKOro JI0rMYecKoro yKnaaa yma M noBbllEeHHOro YPoBHA GYHKLMOHA/IbHON CNOCOBHOCTM MO3ra
no npuemy WHPOpPMaLMK, NPeACTaBUTEIM 3TOFO TeHOTUNA MO3ra, CyMenuM B KOPOTKME CPOKM c/lomMaTb
60NbLIMHCTBO YCTOABLUMXCA CTEPEOTUMNOB LLEHHOCTHON METOA,0/10MMKN, KOHCTPYKLUMI rocyAapCTBEHHOCTM M NpaBa, U1
NPUCTYNUAKM K NPOLLECCAaM COLMAIbHOTO NepeycTponcTBa 06LecTs Ha 60/1bLON TEPPUTOPUN O4HOBPEMEHHO.
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Ocob6eHHOCTU (heHOMeHa napa3nTusma 442 reHoTuna mo3sra

(1841 rog, +1990 roa).

ObpeTéHHble pe3ynbTaTbl o6Lwmx NPOrpamMmHbIX npoL.eccos
COBEpPLUEHCTBOBAHMA camoi CucTembl YNpaBneHWA, NO3BOAWUAM €l C
1841 roga nepenTu K 3aBepLuatolemMy LiesieBOMy anu3oany AAuTesIbHOM
nporpamMmmbl  pasBuUTMA  awoaen, —  GopmupoBaHMe  «30/710TOro
munnnapga». Cam no cebe 3ToT GaKT A0 cMX MOP NpeacTaBUTENS MM
obLecTBEHHbIX HayK Anbo oTpuuaetca, Mbo NpeacTaBAAOT ero, Kak
CNy4aitHo 0bpasoBaBLUMIACA Pe3y/bTaT UCTOPUYECKOrO SKOHOMMUYECKOTO
pasBUTUA, KaK 3aKOHOMepHas HeusbeXHOCTb B Mpouecce pPasBUTUSA
KanwuTasios 1 npoyee.

ITOT 3aBepLUAOLLMIA LLeSIeBOIN 3MM304 YNPaBAEHUA CO CTOPOHbI cTapoi CUCTeMbl CTapTOBaa CBOMM MUCMONHEHUEM
nyTém nepesoga B paboyee coctosHue YK Anbnbl 2 n BBeaeHuem 442 reHOTMNa MoO3ra, T.e. BeCb npouecc
ynpasneHus passutnem Linsnunnsaunm nepelwén Ha odepegHon 6onee coBepLueHHbIM 3Tan. YKasaHHbIN nepexos,
BOMJIOLLEHHbI BBEAEHMEM HOBOFO FeHOTMNa MO3ra, Bbl3BaH HEOBXOAMMOCTbIO CYLLECTBEHHOMO YC/IOXHEHUSA
camoro obLero npouecca ynpasaeHnsa CUCTEMOM, B TOM YMC/IE U KOMMNIEKCHbIM PAa3BUTUEM /IlOAEN, NOBbILLEHNEM
YPOBHA GYHKUMOHANBbHOrO HaAeNeHua ana AMaAnpytowein rpynnbl reHoTUNOB ¢ 6o/1ee CNOXKHBIMU MPOTrPaMMHbIMM
npoueccamu ynpasieHUA BO Bcex cdepax pas3BuTMA U BbiTuA. HecOMHEHHO, 3TO MpuMBENO K onpeaenéHHOM
KOPPEeKLMM MO YPOBH BAUAHMA Camoro ¢eHomMeHa napas3vMTMdmMa W  COOTBETCTBYHOLEMY W3MEHEHUIO
NPOM3BOAHOIO OT HEro YNPABAAIOLWErO HACUAUA Y IMANPYIOLWEl rpynnbl BBEAEHHOMO reHOoTMNa.

BecuenoBeyHOCTb GYHKLMIA NO MX LLeSIeBOM OpUEHTALMM, BE3KaOCTHOCTb BO BCEM KO BCEMY KMBOMY U CyLLEMY,
MaKCMMasibHOE YNIOTHEHME MO MacwTabam M pa3HOObpasmio pellaemblX 33434, CKATbIX BO BPEMEHMU, — BCE 3TU
06CTOATENBCTBA NPUAANN ANAUPYIOLLEN TPYNNe HOBOBBEAEHHONO reHOTMNA HEMMOBEPHO YKECTOKYH U KPOBABYIO
CYLLHOCTb BO BCEX WMCMOJIHUTENbCKUX MPOL,Eeccax UCTOPUYECKOro nepuosa B NOATOPbI COTHU NieT. B atom u ecTb
WCTMHHAA NPUYMHA BbICOKOM HACbILWEHHOCTN 0COObIMM YNPaBAEHYECKUMU AENCTBUAMM B TAKOW KOPOTKUI Nepuos,
oblero xpoHonpouecca, NpuBeALas K PeBOOLMOHHbIM COBbITUAM M ABYM MWPOBLIM BOWHaM, 3TO U eCTb
€VHCTBEHHbBIN NyTb MO BOMJIOLWEHWUIO 334aHHON NPOrPamMMbl CO CTOPOHbI CUCTEMbI ANA FPYNNbl BHOBb BBEAEHHOMO
reHotuna. C Apyroi CTOpoHbl, BOUCTUHY TOJIbKO 3TUM U MOXKHO OOBbACHUTL «MACCOBbIM repon3m», 4OBEAEHHbIN A0
UCKAtounTeNbHOro 6esymcTea M nonHoro 6espaccyacTea BO BCEM, B TOM YWUCNE M B MAaCCOBOM NPOTUBOCTOSHUM
Apyr nepeg  ApYyrom Mo  CaMONMKBUAALMWM NIO4EeN NNaHeTbl, YNpaBAseMbIX Kydykon 6e3ymcTByoWwmx
KUCMONHUTENEN», CTOABLUNX B TEHU COOLITUN.

MpUHMMaas BO BHMMAHWE Y/OXKMBLUEECHS MHEHWE COBPEMEHHOW HAyKM O TUMAX HACWUAMA B pPaspelleHun
coumanbHbix npobnem, a MUMeHHO OGU3NYECKoe, MOAUTUYECKOE UM IKOHOMMYECKOe Hacuane, PacCMOTPUM UX
ocobeHHble NPoABNEHMA HA AAHHOM WUCTOPUYECKOM 3Tane € YYETOM OYHKLMOHANbHOTO HafeneHusa AnA BHOBb
BBEAEHHOro reHoTUMna mosra.

deHOMeEH Mapa3nTMama U Nocneaylollee NPosABAeHUE YNpaBAAloWwero GU3MYEecKoro HacuaMAa y MAUpPYLoLLero
reHotMna Obl1 BOMJIOWLEH, KaK HWKOrga, ¢ 0coboil MaccoBOM NUKBUAAUMOHHOW KECTOKOCTbIO «MeLLepHo-
3BEPMHOro» COCTOAHMA. 32 KOPOTKME MONTOPA CTO/IETUA Ha HEDObLLONM, CAaMOW BbICOKOPA3BUTOM TEPPUTOPUM TOTO
BpemeHu, 6biio  odu3nyeckn wuctpebneHo 6onee 150 muanmMoHoB ntopen, 6e3  yyérta ecTecTBEHHOro
610N0rMYEeCcKOro OTMMpPaHUA.
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MamaTtb Boapbl - MaHamMmcKuii nepeweek - NMapagurma cyt XusHu Yenoseka -Mapametpbl HebecHoW meXxaHUKM -
NapameTtpbl 3emnn go HanageHua — Macxa - MatepHanusm - «MayTuHa» - MNepexogHblii nepuopg 20122024 -
MNepemewyeHune pbi6HbIX Macc - Mepexoa, Ha cneayloLwyo cTyneHb Pa3sBuTUA - Nepexoa Ha HOBYHO METO40/0rUI0
ueHHocTen «YenoBeK ueHHocTU» - [lepeHoc 6uonorndeckux cTpyktyp Mepedasuposka ceera - Mupamuapl -
Mupamupa rocypapcrseHHoro YnpasneHusa «LLlecturpaHHaa» - pH - NMnasma - MNnhasameHHoe opy:ue - NMnatuHa m
MHble 6naropogHbie meTannbl - MaaHeTbl € pasnnyHbIMKU HageneHuamu - MoHatue “NMYCK” - NoBepXHOCTHbIe
BoAbl - Mone - MonHoe oxxusneHue - MpusHaHue obuiectsa us ntoaen «HYenoseuectsBom» - NMporpammHoe 6biTne
3emau - Mporpammbi 1 MporHo3bl - MporpammHbii reHepaTtop Cuctembl ynpasaeHusa 3emam - lNporpammHoO -
MO3roBoii AOHOp - Mporpamma wuHTepBeHTCKO uuBuaAu3auum - [lporpammHoe pacnpegeneHue -
MpocTtpaHcTBa...- Mpouecc Bocco3gaHua YenoseKa - Mpouecc pa3suTUA nnaHeTbl 3emnsa (40 MHTEpPBEHUUM) -
Mpouecc ynpasneHus Bcem 6biTem aHepruii - MpoToHHOe NpocTpaHcTBo - MpocTpaHcTBo EBKAMAA -

NMamatb BoAbI

MamATb BOAbI — Ha rpaBUTaLMOHHOM YacToTe 91.500000.

BogHblt 6accelH 3eman — 3TO C/AOXHAsA CTpykTypa. OHa Oblna
cbopmupoBaHa 360 MmAH. neT Tomy Hasag. BopgHbii  baccelH
dbopmuposanca okono 22 maH. net. OcHosoi ero popmuposaHua bbiio
npeobpasoBaHNe HEWTPUHHBIX CTPYKTYp. HO HEUTPUHHbIE CTPYKTYpbI
MMeOT BO3MOXKHOCTb XpaHeHMA nHGopMauumn u nocne npeobpasosBaHua
COXPAHAOT 3Ty CNOCOBHOCTb C NOTEPEN BpeMeHU peakuumu. MosTomy Boga
XPaHUT MHGOPMALMIO O TOM, 4TO 6bIN0 40 NOABAEHUA BOAHOrO bacceiiHa.
3Ta MHGOPMALMA MMEETCA U B KIETKAX KMBbIX CYLLECTB.

NMaHamckum nepewieek

- ABNAETCA WCKYCCTBEHHbIM TMAPOTEXHUYECKMM COOPYKEHUEM,
noctpoeH meHee 14000 net Hasag. OueHKY Hayana negHUKOBOro
nepuvoga Hago cABUHYTb Ha 6000 net Hasag OTHOCUTENBbHO
M3BECTHOM AaTbl. JIukBMAauma ctapbix KOMNNeKcoB B YCNOBUAX He
FTOTOBHOCTU HOBbIX, @ TaKXe He cobsogeHne yCnoBUIM NEepeToKoB
NOTEHLMANIOB M MNPUBENO K CPOYHOMY CO34aHuI [laHamcKoro
nepelueika. ObecneyeHnem ycnoBuiA cyllecTBoBaHWA [MaHamcKoro
nepellenka 3aHAT Komnaekc AHAbI.

OT 3kBagopa Ao rpaHuy CLUA B cBOE Bpems 6bl10 NOCTPOEHO MHOTO
nupamua Kak Aans uener opueHTauum (B DKBagope MaHAycChbl
nupamua B oKTABpe TOYHO YKasbiBaiM Ha XBocT Bonbloit Measeauupl, 38e34y beHeTHalw), Tak U ANA KOHTPOANSA
nepeToKa NOTeHUNanoB B TPyOKax CBA3M MEXAY CTPYKTYpPamu.

BmecTe ¢ MpamopHbiMm mopem lNaHaMCKuit nepelueek HaxoauTca nog ocobbim KoHTponem Komnnaekcos. Ocoboe
MecTO — 3To MeKCUKaHCKMiM 3aamB 1 CapraccoBo mope. Tam He A0/IKHO 6biTb HUKAKUX KaTacTpood.

NMapagurma cytu Xn3Hu YenoBeka

YnpaBnfaemas W3BHe Y/IOXKEHHas KOHCTPyKuma Mosra YesoBeka W BOMOLLAEMbIN
Yyepes Hero gap, KOTOPbIN MOXET BbITb peasibHOCTbHO BO BCEM CBOEM FrapMOHUYHOM CO
BceneHHoi 6bITMe ToNbKO NyTem obpeTeHua coBeplueHcTBa ero Co3HaHMA U Pasyma,
npvema ABAEHHON UCTUHHOM MHPOPMALMKM YyNpPaBAeHUA U NMO3HAHMA, PAaCKPbITUA BCEX
ero ¢yHKUMA M OCO3HaHMA cBOel poan, sKko Teopsawero Co3vaatens Ha 3emne,
COOTBETCTBYA YPOBHIO CBOEro AapOBaHHOMo HageneHus gns boitma EE.
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NMapameTpbl He6ecHOM MexaHUKK

CTPOro KBAaHTOBAHbl OTHOCUTE/IbHO OKTaBbl 63.5 — 3TO paccToAHUsA, 0pOUTDLI,
TPYOKM CBA3M U yAep)KaHus, WMHOOPMAUMOHHbIE CUCTeMbl. Bce OHM
paboTatoT B TOM cucTeme OTcYé€Ta, KoTopaa Obina BBeaeHa. [na BBoAa
ynpasaaowmx GyHKUMIN UCNoAb3yeTca MNaockaa matpuua 64*64 (3apava
“Uncno BapmaHTOB 06x04a WAXMaTHOW AOCKM KOHEM”), HO 3Ta mMaTpuua
COLEPKUT BCErO HECKO/IbKO AECATKOB TPWUANIMOHOB  PELUEHWUIA, YTO
HeZ0CTaTOYHO A/1A BbINO/IHEHUA BCEX 3aJa4 ynpaBneHua u KoHTpoasa. NHow
CUCTEMBI HET.

NMapameTpbl 3emnu 40 HanageHusA

YrO/1 HAKJIOHA K NAOCKOCTU IKAUNTUKM 25°, cyTKM = 48,64 yaca,
rog = 864 gHA (OTHOCUTENbHO TakTa KonebaHui 3apsga = 1,007
CeK.), BbICOTA peLeTOK WCTUHHOU KOHCTpyKumMn aTmocdepbl
cocTtasnsana 12000 km, uncno cnoes cdopMMPOBaAHHBIX PELLETOK
ATmocoepbl 18. YpoBeHb MNOBEPXHOCTHOrO c/0A 3emMaun Obin
noytm Ha 11 Km meHbwe, dopma nnaHeTbl Hocuna 6Gonee
NMPaBW/IbHYIO KOHCTPYKLUMIO LWapa, TaKOro MaccuMBa TOPHbIX
GOpMMpPOBaHUIA M NPOYErO HbIHE HACTPOEHHOrO «Mycopa» He
CyLLEeCTBOBA/NO. B OT/IMUME OT WMHTEPBEHTCKOM KOHCTPYKLMM cnoeB ATmocdepbl (HblHE cyliecTsytoLLeit),
NOCTPOEHME UCTUHHOW CYLLLECTBEHHO OTNIMYANOCh, KaK No GYHKUMAM, TaK U B KOHCTPYKTUBHOM naiaHe. MocTpoeHne
pelweToK HauYMHaNOCb OT MAWUT caMoli TeepaM, T.e. ATmocdepa HaumHanacb M Bbla OTCTPOEHA Hag, NAUTAMM
(ecTkuit naHuMpb). B pewetkax ATmocdhepbl 6bl1 0byCTpOeH Tak HasbiBaemblli «Mo3sr atmocdepbi»
(KOHCTPYKTUBHO pasmelLeHHbI B cioax ATmocdepbl 1+4, Kak 31eMeHT No TPaHCAAUMN GYHKUMI ynpaBaeHua U
KOHTPOAA), OH umen 84 OKTaBy ynpasiaeHua (MHTEPBEHTCKMIM B OCHOBHOM 48 M 63 OKTaBbl). TOAWMHA «NANT»
BHELWHEro 3alUTHOrO KOHTypa TBEpAM MNJaHeTbl COCTaBAAAO OKono 240 Km. CTpyKTypa KOMMJIEKCHOM
SHEepreTUYEeCKon pPeLleTKU MOCTPOEHUA CaMuX MNAUT — nepemeHHasn, oT 31 Ao 128 okTaBbl, GOPMa KOHCTPYKLUK
SHEPreTMYECKUX peLleToK AOoAeKasapasbHO — MWKOCasApanbHasa (HAaNOMHMM, YTO B OCHOBE MOCTPOEHUS
SHEepreTMYecKnx peleTok I6poBcKol CUcTeMbl MO BCEM MMM 3aBe3eHHbIM 6a30BbIM OKTaBam 3Hepruin ot 15 ao
128 — Kybuuyeckas KOHCTPYKLMA MOCTPOEHMA). B caMOl KOHCTPYKLMM MOCTPOEHUA MAUT BHELIHEro 3aliMTHOro
KOHTypa 06ycTpoeHo pasmeuieHne «CTpykTypHoro Mosra» 96 oOKTaBbl (B MaTepuanbHOM WM HemaTepuasbHOM
COCTOAHUAX SHEPIUIA, Yepe3 KOTOopble NPOUCXOAUA NPOLLECC SHEPTOMHPOPMALMOHHON TPAHCAALMMK U yNpaBaeHuUA
6bITUEM SHEPTU, HUKaKMe Nupamuasl He TpeboBanuck). 1A CPaBHUTENbHOTO MPUMEPA MOXKHO MOAYEPKHYTb
cnefyloliee: Npy HbIHELWHEM TEXHUYECKOM «COBepLUeHCTBe» 1t06as NonbiTKa He TO/IbKO NPobypuTb, HO Aaxke U
NPUKOCHYTbCA K MIUTAaM BHELUHEro 3alMUTHOrO KOHTypa NpuBeAeT He TOJIbKO K Heycnexy, a K JIMKBUgauum
CamMmux HoOCUTeNel TaKOBOW NOMbITKU. [laxke ecnu 6yayT nbiTaTbCAd NPUMEHATb CaMO «COBEPLUEHCTBO»
BO3MOXXHOCTell Na3epa uam uto-HMbyab noaobHoe emy (6onee HM3KOe MO OKTaBam, YeM N/UTbI), TO «OTNOP»
nosiy4aT HeobpaTUMbI, MOCKONbKY «UHTEPBEHTbI» MHOTOKPATHO MNpPo60BasM BCEM CBOMM KTEXHUYECKUM»
COBEPLUEHCTBOM, NpaBAa BCAKMI pa3 HeyAa4yHO, HO OHW U He NJIaHUPOBAM NepeaaBaTb TaKOBOE COBEPLUEHCTBO
noaam.

Macxa

- Oblna Bcerga, 3TO — EXerogHblit nNpasgHWK, U ero AOJIKHO
OTMeuYaTb BCE Ye/I0BeYeCTBO.

Hanpumep, nocinedosamensHocms nod2omosKu llacxu
2010-04-15.

- YcTaHOBKa HOBOWM HOPMbI BOAbI

-MakcumanbHble HarpysKku no Bcem CTPYKTypam (macneHunua)
-MaKcumanbHble Harpysku no nuilLleBapuUTenbHOMY TPaKTy
-MaKcumManbHble Harpy3Kku No KPoBOOHPaLLLEHMIO U AbIXaHUIO
-MakcumanbHble Harpy3Kkn Mo MOYeno/IoBOMN cucTeme

-MonHbI KOHTPO/1b AaHHbIX
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-lNoaroToBKa BCceX reHOTUMOB MO3ra 4XX K MOJIy4EHMIO HOBbIX YacTOT, NOCT

-HoBble yacToTbl CBA3YU

-[lo3anncb Mmo3ra, HoBble CTPYKTYpPbl

-YCcTaHOBKa NETKMX U CUCTEMbI KpoBOOBpaLLeHUsA

-YcTaHOBKa 06MeHHbIX MPOLLeccoB (BCE nulLeBapeHne)

-YCcTaHOBKa MOYENo/10BOro TPaKkTa

-Bce Komnnekcbl cHMmatoT yactoTbl 53 okTaBbl A0 11% y Bcex 4xx

-Komnnekc Apapat (421) ans 560 pocT rpaBUTaLMOHHbIX NoTeHumanos GP 1o 123.88%
CBATOM OroHb

-MoaknoueHne Bcex CTPYKTYp K Komnnekcam (conpoBoKaeHue)

-ConHue faéT MarHUTHbIM nmnynbe (pacceanoce B Kocmoce)

-Bce KomnneKkcbl Npon3BoaAaT Nyck.

-Harpysku

-UcnonHeHne HoBbIX Mporpamm

BnarogatHbii oroHb co3gasasn Komnnekc Apapat. Lenb — yTBepauTb CyLLEeCTBOBAHME COMPOBOMKAEHMA BCeX
npeacTaBuTenen “3010Toro MuaAAMapaa”’, NPy 3TOM ocTasibHble TOXKE LOMKHbI PaJ0BaTbCA.

NMaTepHannam

KaK Ky/lbTypHblA apxeTun, npeacTtaBnsetr coboit  ycTaHOBKY Ha
HEO6XO,CI,VIMOCTI3 NMOCTOAHHOTO none4vynTesibCtBa co CTOPOHDI
FOCV,CI,apCTBEHHOl‘;I B/1aCTN, a TaKXKe KOHTPO/aA Mo BCEM cd)epaM
0OLLeCTBEHHOW WU3HW. B oTanume oT 3anagHoli, eBpasuiickas
umMBMnM3auma Poccuu W@ HE N0 MHHOBAUMOHHOMY, a no
MOBMAM3aLUMOHHOMY NYTU PasBWUTMA. ITO Pas3BUTME COMPOBONKAANOCH
CO3HATe/IbHbIM U «HACU/IbCTBEHHbIM» BMELLATENbCTBOM FOCYAapcTBa BO
BCe MeXaHU3Mbl d)yHKLI,MOHVIpOBaHVIﬂ O6LLI,ECTBa.

4 .%5!?.‘ .3} .' .’.
PR S - SPSaps

— 3TO 3/IeKTPOMArHUTHasA (B TEpMMHAX COBPEMEHHOM “nowwagnHoin”
HayKKn) pelueTKa, B KOTOPOWM CyLLecTBYeT BCE KMBOe Ha 3emse.
Mcnonb3ya pelleTky, MOXHO AaBaTb MHPOpMaLMIo, CHUMATL ee,
U3MEHATb CTPYKTYPY *KMU3HW NO COOTBETCTBYIOLLEN NPOrpamme.

B aBTOpPCKMX paboTax yKasaHO Ha MECTONO/IOXKEHUE, Ha3HaYeHwue,
[aTbl CO34aHMA, Uenn u cpeacrtea Bcex 18 Cuctem YnpasneHuA
Mu3Hblo Ha 3emne.

MayTMHa NPOHM3bIBAET }KMBYIO KNETKy (COBCTBEHHO cama »KuBas
KNEeTKa ABNSETCA YacCTbto MayTUHbI), U 060N CUrHAN KAETKM, ecaun
OH He OAMHOYHbLIN, nepefaeTcA 4Yepe3 nayTMHy W obpabaTtbiBaeTca Cuctemoin Ynpasnewua. Bce pevictBus
OTAENbHOTO KMBOFO CyLLECTBA NOAYMHEHbl eAuHON nporpamme. CTPYKTypa KMBOW KNETKM CO BpPEMEHeEM
npetepnena 3Ha4YUTENbHbIE U3MEHEHMA, NPU STOM OCHOBHAA Macca ¥KMBbIX KNETOK BbINOAHAET poab 6MOAATYMKOB.

lNMepexoaHbiv nepuop 2012+2024 r.r.

NcTopuyeckMini  MOMEHT, CBA3aHHbIA C  WUCMOJIHEHWEM  BCEX
NPOrpamMmMHbIX U3MEHEHWUW, B TOM YUCAE WU  KOMMIEKCHbIX
M3MEHEHUI OKpyKatowelh cpegbl. [poAOIKUTENBHOCTD  €ro
onpeneneHa cpokom 12 net, ucuncnaa ot 2011 roga. dtanbi
nepexogHoro nepuoga u Bektop Lenn 6yaywmx cobbITUAHBIX
npoLeccos nposBaeH. ABTOMOTOPHO MPOUCTEKaloWasa YacTb
OCTaTOYHbIX npoueccos BO BCex HbIHELHMX cohepax
pa3pyLlaloLLErOCA OpraHM30BaHHOIO ObITMA Ntofel, CBA3AHHbIX C
NIMKBMAALMeNn nocneacTBUI OT BMeLIaTeNbCTBA MHTEPBEHTCKOro CucTemMHoro Pasyma, a TakkKe 3amelleHune Yactum
COXPaHEHHbIX GpParMeHTapHbIX 3/1EMEHTOB MNpeXHero ynpasieHUs Ha 6osiee COBEPLUEHHbIE U «POAHbIEY,




HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpegeneHuit - CocT. HO.B.OyepeTaHHbIN

OCYLLECTBAAETCA B FAPMOHUMN C BOMJIOLEHNEM OCHOBHbIX 3BOIIOLMOHHBIX M PecTaBpaLMOHHbIX Npeobpa3oBaHuii
BO BCEX KOHCTPYKLMAX U COCTOAHUAX ObITUA IHEPTNIM 3eMAU U YNPaBAEHUA UMK B NEPUOL rofabl. ONpeaeneHHbIN
BekTtopom Llenei HoBolt Mporpammbl, BbipayKeH NPOTAKEHHOCTbIO B 12 fieT.

McnonHaeTca B ABa 3TanHbIX aNM3o04a:

1-i sTan — yeTbipe roaa;

2-14 3Tan — 8 ner.

Hanbonee taxenbim asnsetca 1-i4 31an, T.K. UMEHHO B NEPUOL €ro UCTEYEHUA BCE NPEXKHNE OTCTPOEHHbIE MUKPO U
MAKpPO CUCTEMbl MMUPOBOrO XO3AMCTBOBAHWA OyayT paspyleHbl, MHOIMEe CTPaHbl MO pPa3HbIM MPUYMHAM
MPaKTUYECKU NPEKPATAT CBOE CYLLECTBOBaHMWE, KaK 0bLlecTBa. BO3HUKHYT cepbesHble Npobiembl MO yaeprKaHUIo
Heo6XoAMMOro YPOBHA MPOM3BOACTBA MEPBUYHO HEOBXOAMMbBIX MaTepuasibHbiX 6aar U ycayr oA BbIXKUBAHWUA
obuects. CnoxkHelwaa obcTaHOBKA OyAeT CKNaablBaTbCA B 06/1aCTU SHEPreTUKM, TPAHCMOPTa, TEXHUYECKMX
cpeacTs ynpasaeHus U nHoopmaumm. Ocobo TaxKesnoe nosoKeHne — CHabXKeHne HeobXxoAMMbIM KOIMYeCcTBOM
npurogHon ana ynotpebneHna nUTbeBOM BOAON. Bce 3To npmBeseT K [asieko HeopAMHapHOMY MOBEAEHUIO
nogen. FnaBHoe Ha NepBOM 3Tane — CMaceHMe COXPAHMBLLEroCA HAaceeHUA U OpraHusauma ux BbiXKMBaHUA. Ha
BTOPOM — OCBOEHWE HOBbIX TEXHOJIOTMI U BCECTOPOHHEE UX BHeApeHWe BO BCe OTPac/vM CO34aBaemMoli HOBOM
CUCTEMbI XO03MMCTBOBaHMA. Ha nocneaytowem 3sTane — OKOHYATENbHOE 3aBeplleHMe Mo CO34aHUI0 CUCTEMBI
JKOHOMMKM YenoseyecTsa.

MepemeleHne pbIGHbLIX Macc

BcemMy MUIPaUMOHHBIMK LIMKAMYHBIMU NEepemeLLeHUAMU PbIBHbIX
Macc, MapLUIPYTHOM «TPAHCMOPTUPOBOYHOMY» 6E30WNOBOYHOCTbLIO,
CBOEBPEMEHHOM NoCce30HHOM «[0CTaBKOM 0o palioHOB
notpebaeHun», ACCOPTUMEHTHbIM " KOZIMYECTBEHHbBIM
peryanposBaHnem, T.e.  yNpaBJeHUMEM  BCEMM  YKasaHHbIMMU
npoLeccamu OcCyLLecTBAAN YNPaBAAOWMI cepBep, PasmeLleHHbIN
noA o. Mas (Celilienbckue ocTposa) B MIHAMINCKOM OKeaHe. MMeHHOo
No 3TON NPUYMHE MUTPALMOHHbIE «MYTEWeCTBMA» MHOTUX MOPOL
pbl6  HauMHATCA U3 3TOM  OKEeaHCKOM 30Hbl. Bce TaliHbI
peryanpoBaHnA No yAepKaHUIo B SOKHOM «TOBAPHOMY» COCTOAHUN
ANA HeobXxoAMMOro accopTMMeHTa Nopos pblb (accopTUMeHTHoe
peryanpoBaHue 1 pacnpeseneHne HyKHbIX Mopos no GyHKLMOHAAbHO-TEPPUTOPMANBHOMY, T.€. reorpaduyeckomy
HaZeNleHNI0) COKPbITO OCYLLECTBAAICA Yepe3 yrnpasBaeHue co cTopoHbl YK Macxu, pacnonoxKeHHoro nog o. Macxu
(Tuxunir okeaH). UmeHHO OH, nosyyYas MHPOPMAUMIO O TEKYLLEM MPOUCTEYEHUMU, HEOBXOAUMBIX TPeboBaHUAX U
COMPOBOXKAALWMX YCNAOBUAX ONA pPeanmsaumm nporpaMmbl «Pa3BuTue sHeprobuoreHesnca Kaetku naotu» c YK
Kaltnac, ¢ ynpexpaeHvem peryamposan BCE NPOLLECCbl CEMEeKLMOHHOTO ynpaBieHUsA «pPblOHbIM XO3AKCTBOM»
nnaHeTbl. MmeHHO ¢ Ero CTOpPOHbI 3a4aBasicsa NPOrpamMHbIiA NPoLLecc A9 Pa3BUTUA onpesenéHHbIX Nopos pblib: B
KaKOM OLEHOYHOM COCTOAHUM MO BenKy U MUHEepanam oHa AO/KHA NPUObITL B PaloH eé «noTpebaeHusa», Kakue
paloHbl OHA AO/MKHA NOCETUTL CO cneLMdUUYHBIMU MUHEPASIbHBIMW CONEBBIMU «PAcCONaMM» B UX cneluduUyHOM
MOHHOM COCTOAHMM, YTOBbI NPpUAATh cebe NPaBuIbHbIN «TOBapPHbINY BUA NO CBOei noTpebnaemolt cyTM u MHoroe
apyroe. Csou «peweHua» YK Tlacxu nepegaBan Ha Ynpasaswowuii cepsep 0. Mas gna ynpaBieHus
MWFPALLMOHHBIMU TPAHCMOPTHLIMM NpoLeccamun. Henpasaa Au, TaNaHTAMBO M TporaTesibHO, Kakas 3aboTal

3TMM M OOBACHAIOTCA HEKOTOPble paHee He 3ameyvaemMble Kasycbl. TUXOOKeaHCKaa cenéfka no KakUMm-TO
«HEeBeAOMbIM MPUYMHAM» W BOJIEBbIM MPUKA3amM MAPTUMHBIX pyKoBoAuTeneld B 6onbluem Koauyectse
NnocTaB/Anacb B 3anagHble PernoHbl BEJIMKOM M HeOoOBATHOM CTpaHbl, a ATnaHTMYecKkasa cenegka Haobopor.
CnepoBano 6bl yyecTb BClO «HeLenecoobpasHOCTb» TaKOBOro [AesHUA, MPUHMMAs BO BHMMaHME CTOMMOCTb
TPAHCMOPTMPOBOYHbIX 3aTPAT, HO 3TO OCYLLLECTBAANOCH MMEHHO TaK M TONIbKO B OTAE/bHbIN Nepuog ¢ 28 aBrycra no
19 AHBapsa! A B ocTanbHOe BpemsA roAa Mo 3TUM Ke perMoHam pacnpocTpaHanacb ocobasa 3aboTa CO CTOPOHbI
MpaBuTenbcTBa B popme «AETCKOM HEHABUCTUY, — PbIOUIA KUP.
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NMepexoa Ha cneayoOWyO CTYNEeHb pasBUTUSA

B COOTBETCTBMM C npoueccamum HoBoW [lporpammbl, e€CTb He TOJIbKO
nogKntoyYeHne HoBOW 6asnMcHOM OCHOBblI GOPMUPOBAHUA MPOCTPAHCTB —
TETPasgpanbHOM, KaK Cleaylowero ypoBHs pa3suTua. [ononHawuee
CNeAcTBMe 3TOMY — HEMMHYeMas CMeHa TaKTa 3apsAg4oB A4/1A NosHoro (Bcero
WUCTUHHO POAHOro) [AuanasoHa OKTaB 3HEepPrMin 3emanm U 3anucb
MHbopmaLmn o cnegytowem ware B GuUsnKe, Xumun, BUONOrMN U APYrux
HanpaBAEHUAX U UHCTPYMEHTaX UCTUHHOTO NO3HaHUA Mupa.
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NMepexon Ha HOBYHO METOAONONMIO LLEHHOCTEN
«YHenoBekK LLeHHOCTU»

Mepexos Ha HOBYIO METOL0/10TUIO, KaK OAHOro U3 GparmeHTHbIX COCTOAHMI HOBOro Pasyma,
npesycmMaTpuBaeT UcnosiHeHne CUCTEMON cneayowmx NPOrpaMMHbIX MPOL,ECCOB:

- nepeBos 06LW,Ero SHEProCTPYKTYPHOIO COCTOSHMA «pyballkn» B 60/1ee BbICOKME COCTOAHUSA
o YacToT 3Heprui 224 oKTaBsbl;

SOpMUMPOBIINA v - NnpugaHve Hosol CUCTEMOM OTAE/bHbIM MHAMBUAAM TaKOrO KOHTAKTHOIMO COCTOSHMA U
YPOBHA MO3ra, Kotopoe no3Boanao 6bl 0bpectu coOBepLIeHHO MWHOW, 6osiee BbICOKWUIA
YPOBEHb UCTUHHOIO MO3HAHUA U ObITb B KOHTAKTHOM COCTOSIHMM C HOBbIM Pasymom;

NMepeHOC GMONOrM4YeCcKNX CTPYKTyp

HuKakas 6uonornyeckan CTPYKTypa He MOXKeT 6biTb nepeHeceHa B Kocmoce B
ncxoaHoM Buae, Tem bonee, yepes peleTkn, KOTopble NPOCTO ee NMKBUANPYIOT
Npu MNomnbITKe Takoro nepeHoca. BuMosnormyeckas CTPyKTypa — 3TO C/AOXKHbIN
Habop cBA3aHHbIX B OnNpeaeseHHON MOCNeA0BaTENbHOCTM U FaPMOHUM Y3108,
COCTOSAILLMX U3 PA3HOTUMHbLIX aTOMOB, MMEILLMX K TOMY Ke CBA3U MexXAay coboit
Ha pPas/iMuHbIX MHOOPMALMOHHbIX OKTaBax. Pa3spbiB Aaske OAHOW CBA3W Npw
nepeHoce ¢ ogHoro KocmMnYeckoro Tefa Ha ApYyroe MoOXeT 6biTb HEBOCMONHUM,
NO3TOMY Pa3pbiBbl CBA3EN HE AOMYCTUMbI.

MNMepedhasmnpoBka cBeTa

‘ Ha3blBaeTCA CMeLLeHWNe Ha onpeaeneHHyo BeMYMHY ¢asbl CBETOBOTO
nmnysnbca.
MepedasnpoBKa — 3To GYHKLMA MO3ra U OLHOBPEMEHHO BHELLHWE
YC/I0BUSA, HaNpUMep, BHE3anHOe NoABNEHUE UIU UCHE3HOBEHUE
MCTOYHMKA CBETa C BMNo/IHe onpeaeneHHol ¢asoii. Ha ckopocTb
nepeda3nMpoBKM, MapameTpbl CBETA, CNEKTPbI LLBETOBOW PACKPaCKK,
APKOCTb, NJIOTHOCTb NOTOKA BAMUAIOT KOA, NAaHeTbl (414 3emnn 310 512) u
paccrtoaHue ot ConHUa, NpUYem OTHOCUTE/IbHbIE NapameTpbl AN BCEX
nnaHet CoNHEYHOM cucTeMbl 0ANHaKOBbI. KcTath, 6asosan dasza ans
ConHua = 1200, 1 6enbliit (4HEBHOW CBET) MMeeT B Pa3/IoXKeHUN YepHOro
cBeTa BCero iMwb Homep 8 (ToH NA).
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NMupamuabl

— 3TO KBApLEeBble reHepaTopbl, BbipabaTbiBatoLLMe CTPOro onpeaesiéHHble
YyacTtoTbl. WM3BeCTHbl nNuMpamuabl €  (GUKCUMPOBAHHOW U NJABAOLLEN
reometpuen. [lepsBble nNupamuabl C N3BAOWeEN  reomeTpuei
obHapyeHbl Ha JlyHe. Ha 3emne Tonbko 4 Komniekca MMeroT nupamuapl
c nnasatowei reomeTtpueirr. OCHOBHOE WX HA3Ha4yeHME aHaJIOrUYHO
CKaHepy YroHLWMKa aBToMobune — NpmMBaA3Ka HOBOWM CTPYKTYypbl YACTOT K
CYLLECTBYHOLLMM.

Ponb nupamug — sHeproobecneveHne 3a cY€T 3emaun Bcex k-cTpyKtyp .
Bce nMpamuabl ckpbITbl OT HabaoaeHUA. NMupamnapl U NaHAYCbl HABEPXY — ANA HAYaIbHOM OPUEHTALMMN.

Yncno nupamma, orpomMHO — BCero ux Ha 3emne npumepHo 43727. HaxoaaTca He TONbKO NoJ, C/I0em 3eMu, HO U B
OKeaHax.

. e g

Mupamupga rocymapcTBeHHoro YnpasneHnus «lllecturpaHHas»

S BJ1IACTHbIMM rpaHAMM KOTOpOM ABNAOTCA: 3aKoHoAaTeNbHasA -
AAMUHUCTPATUBHO/UYMHOBHUUMIA daAWM3M — MCTOIHUTENbHAA — GUHAHCOBbLIN dawmsm —
cyfebHas — HaumoHanbHo/aemorpaduueckmnii Gpawmsm. YkasaHHas «lIecTUrpaHka» numeert
TPW YPOBHA BNACTHbIX NOJIHOMOYMI (cm. YacTb 4. OPY )

OTpuruaTenbHbI 10rapndm KOHLEHTPALMN BOAOPOAHbBIX MOHOB.
Jllobas He opraHuMyeckas (M opraHuWYeckas) CTPYKTypa COAEPKWUT COeAMHEeHMe C aToMamu
BOAOPOAA (BKAtOYasA naasmy). BogopoaHbli MOH — 3TO CTPYKTypa, KOTOpas MMEETCA B KaKAOM

: PHL-" coeanHeHun. OHa codepKUT 4 aHTMATOMa W, KOHEYHO, 3[eCb He UAET peyb O HaANYuu uau
;',_ OTCYTCTBMM 3TUX aTOMOB (6€3 HUX CTPYKTypa TPaHCMYTUPYeTCA B APYryi0 CTPYKTypy), a o
| 3HaYeHWN NapameTPOB, KOTOPble ABAAITCA HEOTbEMIEMbIMU 1A AAHHOTO COeAUHEHWUA.

4 aHTMATOMa UMEIOT NONOKUTENbHBIN NOTEHLMA, U NO3TOMY AAtOT OTPULLATENbHYIO PeaKLMIo.
pH He06X0AMMO PAcCMATPMBATL HE TOJIbKO A/1A CTPYKTYP B HEMTPOHHOM COCTOAHUM, HO U 3HATb
NpegucTopmio — Kak cnocob obpa3oBaHMA HEWTPOHHOM CTPYKTYPbl, TaK U KOHEYHoe anbbeso.
Ecnn paccmatpuBaTtb BCce BapuaHTbl Npeobpas3oBaHMA KOHKPETHOWM CTPYKTypbl (Hanpumep, BOAbl), TO MOAy4Yum
OrpOMHYH0 TabanLLy — TPUANNOHBI CTPOK C KBaHTOBAHWEM NO KOHKPETHOMY MapameTpy.

M3meHeHne pH — 3TO 3meHeHWe 3N1eKTPUYECKOro NoTeHLMaNa AU MarHUTHOrO MMMY/bCa.

pH CTpYKTYpbl — 3TO UHTErpaabHas cyMma pH BXOAALLMX B CTPYKTYPY COEANHEHUN.

MopcKas Boaa numeet uHterpanbHoe pH=6.666666!!! (npn TemnepaTtype 16.40).

3TO YMCNO MOMKHO Ha3BaTb YMC/NIOM AbABOMA — BOAbI MHOTO, @ NMUTb HENMb3A (M KOHEYHO, He M3-3a Ha/MuuA B
MOPCKOM BOAE PacTBOPEHHbIX MOHOB METAJIIOB, ONPeAEeNAtoWMNX ee BKYC).

[ns yenoseka Hopma pH Boapbl coctaBnneT 6.88 — 7.45, Ana MopcKol pbibbl — 6.48 — 6.78.

NMna3ma

- 370 PasgeTbin A0 128 OKTaBbl aTOMHbIN 610K . BHeceHne noboit maTepuanbHOM
CTPYKTYypbl “0b6BONaKMBaeT” y4yacTOK Maasmbl  A0AE€Kad4pPanbHON CTPYKTYpPOM, TO
€CTb MPOW3BOAMTCA OYaroBas MaTepuanmsauma  MNaasmbl C PE3KUM CHUNKEHMEM
TemnepaTypbl. PasHOCTb ONTUYECKOro BOCNpUATMA GOPMUPYET TOT LiBET, KOTOPbIU
NPOXO4MUT Yepes CEPUL0 PELLETOK U BCErAa BOCMIPUHMMAETCA KaK YEPHbIN.
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Nna3meHHOe opyxue

- camo no cebe snABNAETCA elWe W OAHOW U3 PA3HOBUAHOCTEN
reopmsmnyeckoro opyxua. IddeKT ero fencTBUA BoMNoLWAeTcAa Yyepes
$OKycnpoBKY B noHocdepe BbICOKO3HEpreTnyeckoro CBY
3NEKTPOMArHUTHOITO UMMMy/AbCa C Mocaeayrowum obpasoBaHUeEM
niasmovaa  OnpefeneHHOM  BEMYMHBI,  T.e.  UCKYCCTBEHHbIM
dopmunpoBaHnem HeKom JIOKaNN30BaHHOM obnactn
BbICOKOMOHW3MPOBAHHOTO rasa no ¢opme, HanoMUHatlolen nopobue
waposBo monHUK. Kak 3ameyeHO B MpPaKTUKe UCCAeaoBaHuMA,
pa3sorpeBas ras noHocdepbl, N1azmouns, Kak cieacTsue, MPUBOAMUT eLle
M K 0Opa3oBaHUIO Ha 3emJie UCKYCCTBEHHbIX MArHUTHbIX Oypb, MOCNEACTBUA KOTOPbIX BAMAIOT HA HapylleHue
CTabUNBbHOCTU PaboTbl HABUTALLMOHHbLIX CUCTEM, OTKJIOHEHWE OT YCTOMYMBLIX COCTOAHWUI NOroAbl, NCUXUYECKOM
COCTOAHUKN ntogen. Ho 3To BCero /iMb MOBEPXHOCTHble Habatogaemble 3hGeKTbl ONacHEeMWUX paspyLleHui,
KOTOPble MOXKHO 6bl/10 Hbl BpEMEHHO M NEpeTepneTb MUPOM, MOHMMASA, YTO 3TO €CTb Pe3y/IbTaT YMONOMPAYEHHOIO
BELLLHOro COCTOAAHWA aBTOPOB MPOEKTa U UX PYKOBOAUTENEWN, KaK CNeACTBME OCTAaTOYHbIX MPOLLECCOB ynpaB/ieHuA
MHTEPBEHTCKOM Cuctembl. OfHAKO NOCNeACTBMA BOMJIOLLEHMA TaKOBbIX MPOEKTOB HOCAT Bonee cyl,ecTBEHHYHO
COKPbITYIO OMACHOCTb - CKAYOK rN106a/bHOro NOTENNEHUA; PAa30rpeB OTPAXKEHHbIMU BOJTHAMM OTAE/IbHbIX Y4AaCTKOB
NPUMNONIAPHBIX 3eMe/lb C 3aMOPOXKEHHBIMW 3a/eXaMK Yr1eBOA0POA0B, NPUPOLHOrO rasa M BbiPBABLUMECA NPU
pasorpese CTPyM rasa MoryT U3SMEHUTb COCTaB aTMOChepPbI U BbI3BaTb, COOTBETCTBEHHO, rN106aNbHOE NOX0/I04aHME;
paspyleHne 030HOBOrO cnosi atmochepbl 3eman UM HemnpeackasyemMoe W3MeHeHMe KAMMaTa Ha  Lesbix
KOHTMHeHTax. bonee TOro, 370 MOXKET MNOBAEYL W3MEHEHWEe 3NEKTPUYECKOro MNOTeHuUMasa NOAKCoB WU
nocineaywuiee CMelleHWe MarHUTHOro noatoca 3emaun. Pe3ynbTaTbl TaKUX MPECTYMNHbIX 3KCMEPUMEHTOB C
WCKYCCTBEHHBIMW LIAPOBLIMW MOJIHUAMW MPOAEMOHCTPUPOBAAM, YTO KOJIMYECTBO 3SHEPruu, 3aTpavyeHHoOM Ha
CO34aHMe camoro naasmouza, B AEeCATKM pa3 MeHblle 3Hepruu, Kotopasa BblaensercAa B dopme Tensa npu ero
yNpaBiAeMOM MU NPOU3BOSILHOM Pa3pyLLEHNUMN.

lNnaTtvHa u uHble 6naropoaHblie MeTannbl

Bca rpynna 6naropoAHbix MeTanfnoB ABASETCA npucagkamu K TBIJIAM
(Tennosblaensatowme snemeHTbl) U NpPeAnoNaraeTcad K MCNO/Ab30BaHUIO nocne
nepeHoca sHepreTUYEeCKNX YCTAaHOBOK Ha NOBEPXHOCTb 3eMAN.

B KauyectBe cybcTMTyTa He MOXeT OblTb WMCNO/Mb30BaHa, NepPCneKkTUBHoe
MCMNONb30BaHME — TOMAMBHbIN 31eMeHT Bce 6aaropoaHble MeTannbl ABAAIOTCA
npucagkamum K TOMJMBHOMY 3/1€MEHTY, XOTA U HEMHOro COBMECTUMbl CO
CTPYKTYPOM M03ra, HO 3TO CBOMCTBO Ucnonb3yetca B H/10 npu nepemelLeHnaAx B

He MaTepuanbHbIX CTPYKTYypaXx;

NMnaHeTbI C pa3siIM4YHbIMU HaaeneHnsasmMm

a UMEHHoO:

- dopmumpoBaTENM IHEPTUIA PA3ANYHON CcneunPUUYHOM KOHCTPYKLUU U
YPOBHA OKTaB,

- XpPaHWUTENWN PA3/IMYHOro XapaKkTepa (Mo TNy cknaga yero-Hubyab) u
MHOro apyrux ¢yHKUMIA, He Tpebyowmx GopMUPOBaAHUA YCNOBUIA
YKM3HU B KAKOK-TO popme BOM/IOLLEHMS.

Ho wmeeTca poBosbHO 6onbluias rpynna naaHet obnagatrowmx no
cBoemy OYHKLMOHANbHOMY HAafEeNeHU0 YCNOBUAMM XKU3HU. TakoBble
naaHeTbl B CBOKO ovepeab AOMONHUTENbHO pasgeneHbl Ha:

- MnaHeTbl PasymeHHOM opueHTaummn ceoero LlMBMAN3aLMOHHOIO PasBUTMA U

- MNnaHeTbl LMBMAM3ALMOHHOTO PA3BUTUSA OrpaHUYEHHOro OZHO3TAMHOro XapakTepa (MMeHHO K TaKoBOM
nocnegHen rpynne n oTHocuTCs 6poBcKan CUcTeMa, LLeHTP KOTOPO OpMeHTMpPOBaH oT bonblol Meagseauubl).
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MoHsaTue “NMYCK”

rnocne MNOJSHOM MOArOTOBKM MoO3ra aTmocdepbl, COOTBETCTBYHOLLMUX
6MOCTPYKTYpP (30/10TOM  MUAAMOH), ycnoBuid ans  6e3ycnoBHOro
ncrnosiHeHua nporpamm, ConHue B Te4eHne 3 AHel NOAAET MArHUTHbLIN
MMMY/IbC 3amnycka HOBbIX 4acToT, JIlyHa CHMMaeT CTapble 4acToTbl, a
Cuctema obecrneynMBaeT COMPOBOXKAEHUE HOBbIX 4acToT (bonee
BbICOKMX).

NoBepxHOCTHLIE BOAbI

— 3TO  BbICOKOOPraHW30BaHHblE  HAZOPraHM3MEHHbIE  3KOCUCTEMDI,
cocTosilMe 13 XUBbIX (BUOLEHO308B) U HEXMUBbIX (BMOTONOB) KOMMNOHEHTOB,
bYHKUMOHMpYOWMX KaKk eanHoe uUenoe. CocTaB M CTPYKTypa BOAHbIX
buoLeHo308 3aBucAT oT KAMMATUYECKMX, reorpapuyeckux,
rMAPONOTMYECKMX, DUSUKO-XMMUUYECKUX U APYrnX ocobeHHOoCcTel BuoTtona u
ABNATCA QyHKUME KayectBa Bogbl. C ApPYyroi CTOPOHbI — HOpPMasbHOE
bYHKUMOHMPOBaHMEe 6UMOLLEHO30B OnNpeaenseT MNPUPOAHbIM COCTaB U
CBOICTBA BOApbI.

Monel Kak ¢uanYeckne CTPYKTYypbl — 3, YCNOBHO MOMKHO Ha3BaTb Kak
3/IeKTPMYECKOEe, MArHUTHOe, TPaBMTALMOHHOE, OT/IMYAOTCA 4YacTOTaMMU U
cBoiicTBamM 3apaga (okTasbl 3apaga 4 — 512)

Mona 6e3 HoCUTeNs He CyLLEeCTBYET, KAKoW Bbl Teopueit He NPUKPbIBATLCA,
HO KaK B aTOMHbIX CTPYKTYpax, Tak U B OKPYKaloLLEN HAC cpede CyliecTsyeT
TONIbKO OAHO MOJIEe — 3NEKTPUYECKOE, U MMEHHO ero CBOMCTBA B Pa3/IMYHbIX
96 OKTaBax COCTOAHMA, 64 yrnax CKOMbXEHWA B KarKAoW OKTase, 18
BapuaHTax ¢opm nepesaym MMMyabca, M TakK Jasee — B COYETaHUsAX
BOCMPUHMMAIOTCA KaK MHble nonsa. Tumel noneli u e3aumodelicmsull. -
rpPaBMTALMOHHOE; - INEKTPUYECKOE; - MAarHUTHOE; - TPABUTO-3/IEKTPUYECKOE;
- TPaBUTO-MarHUTHOE; - 3NEKTPO-MarHUTHOE; - FPaBUTO-3/IEKTPO-MarHuTHoe. 512 TMNoB B3aMMOAENCTBUN 3TUX
noneu.

Kaxkaoe 3 nosieit MMeeT CTPOro onpeseneHHbl psag 3Ha4YeHUi, Hanpumep, 418 MarHUTHoro nons — 3to 4, 8, 16,
32, 64, 128, 256. dneKTpuyeckoe noje UMeeT yxe pas 10’ 3HAYeHWN, rPaBUTALMOHHOE NoJsie — 10** 3HaueHwit.
MoTeHuMan B NOHMMAHUU MOLENN 2 MOXKET BbiTb TONbKO 06bEMHbIM (Hanpumep, Boan/M3 ONA MAarHUTHOrO
MMMY/bca), U ero AMHenHaa NPoeKLMa cmbicia He umeeT.[lyyKoBas BOJIHA MMeeT 8 NapaMeTpoB, OANH U3 HUX —
Yron Hak/AoHa cnupanu.

He cywecTByeT Npamo oTpMuaTebHOro NoTeHunana. 3To — YC/IOBHbIM NapamMeTp, onpeaensemMbl Yr/IOM HaK/I0Ha
Cnupanau cornacHo 3HakoBol cucteme (32 3Haka). Yron ot 21.64° 40 39.88° — 3o u NPUHATO 33 MOJIOKUTENbHbIN
noTeHunan, n yron ot 21.64° 0o 43.50° - OTpUUATE/IbHbBIVA MOTEHUMANA. ITO — Yr/bl A/1A BCEX KMBbIX KJAETOK Ha
3emne. Ha apyrux nnaHeTax OHM MOFYT ObiTb APYrMMUM, U CUCTEMA XKM3HeobecneyeHUs 3eman Noanep*KUBaeT
WMEHHO 3TN COOTHOLLEHMUA.

NMonHoe oxusneHune - BOCKPELWEHWE

n eé obpasoBaHui (nnotu), Kak KnactepHoit CucTembl ynpaBaeHUs
OTKPbLITOTO TUMA, KaK b6bl 06 3TOM He yTBEpP)KAaNOCb B NereHaax, CKasKax u
MeuTax HayuyHbIX relwedpTMaxepoB M aBaHTIOPUCTOB C JIYKaBbIMWU LENsimMu,
MOCKONbKY MPX BUONOrMYECKON CMEPTU KNETKU MOBTOPHO SHEPTrUs XKMU3HK
yepes yKasaHHble M30TOMbl YI/1epoaa en NpuaaBaThca ye He MoxKert!

3 He cyllecTBYeT NONHOrO OXUBAEHUA NIOTU YXKE EANHOXK Al YMeEpPLLIEN KNeTKU
-
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NMpusHaHue obwecTBa U3 nogen «4Yenose4yecTBOM»

MOXET OblTb OCYLLECTB/IEHO TOJ/IbKO yepes KOHTPOJb M3BHE
(Hagcucremoit) no AOCTUIHYTOMY YPOBHIO OCO3HAHWUS NO4bMWU CBOEro
WUCTUHHOTrO npeAHasHayeHus Ha 3emae; MPUHATUA UMK QYHKLMIA
AaKTUBHOTO y4acTMA BO BCEX NPOrPaMMHbIX MCMONHUTENbCKUX AENCTBUAX
OTHOCUTENIbHO  HeobpaTUMbIX  PYKOTBOPEHHbIX  MPOLEeccoB  No
U3MEHEeHUI0 KOHCTPYKLMM COLMANBbHOFO YNOXKEeHUs cBoero ObiTus; a
TaK)Ke OCO3HAHHOro MNOJIE3HOr0 A/A 3eMAM COoy4yacTUa OTHOCUTENIbHO
BCEX MPOUCXOAALLNX U3MEHEHUI, KaK NO YCNOBUAM OOUTAHUA, TaK U B
yrnpaBAfAeMol OKpyKatueln cpefe . ITO CYLLECTBEHHO W3MEHUT
NPeXHo TBepAb CTaporo ¢unocodpckoro nogxofa K CyTU BCAKMX
CYXXAEHUM, CBA3AHHbIX ¢ GOPMYANPOBAHNEM MOHATUN 06 obuecTBEHHOM U UHAMBUAYaNbHOM CO3HAHUM , KaK
Ba)KHelMLWeN U HeoTbeMNEMOM YacTU MCTUHHOTO MMPOMOHMMAHUA , Kak 6a30BOe OCHOBaHME A/1A KUTEMCKUX
NPaAKTUYECKUX WCMONHUTENbHbIX AeUCTBUA. ObpeTeHne AAbMU  UHbIX cOCTOAHUIM  CO3HaHWA, 6asncHO
ONUPAIOLLMXCA HA MHON YPOBEHb MO3HAHWA WMCTWUHbI, MO3BONAT BMEHWUTb HOBbIE 3/1IEMEHTbI B PYKOTBOPEHHYHO
KOHCTPYKLMIO OpraHM30BaHHOIO ObITUSA, rapaHTUPYIOLLME COLMANbHYIO CNPaBeaIMBOCTb CO3UAAIOLLETNO COXMUTUA U
obpeTeHnA peasnbHO pa3BMBAtOLWENCA FAPMOHUM BbITUA NtoLeN C BbITUEM SHEPTUiA 3emau.

MporpammHoe 6biTne 3emnun

ecTb npouecc ynpaBnsembld, T.e. €€ 6biTe BOM/IOWAETCA Yepes
KOMM/IeKcHoe ynpasisemoe ObiTe BCex YypOBHel (OKTaB) 3Hepruin. 3T1o
03HAYaET, YTO KOHTPOJIb AO/IKEH OXBaTblBaTb BECb KOMMJ/IEKC YNPaBAAEMbIX
npoueccos H6bITUA SHEPTUIA.

!03BY'~Il/IBaHVIe[.

Ona  HeponyweHua CTUXMRHbIX 6ecnopsgKkoB M xaoca
Cuctema YnpaBneHua Npovs3BOAMT 3aMMCb TEM, KTO UMEET Ha
3TOT MOMEHT BCE BO3MOXHOCTU MO NpUémy nHpopmaLmu.
1200 — netHAs Mporpamma bbina 3anucaHa npeacTaBUTeNAM
nnemenn Maia (Komnnekc AHZbI), 3aBepeHmne Mporpammel
—2012 roa.

B pamkax 3atoi MMporpammbl HocTpagamycy 3anucanu 500
netHioto Mporpammy, 3aseplieHne — 2000 roa,

B 1888 rogy 6bina 3anucaHa 100 netHAa [Mporpamma,
KOTopas 6blna BbiInoAHeHa Ha 100%.

O3ByuMBaHue 3TUX MNporpamm BbIFNAANT Kak “npopoyectso”.

AHanormnyHble “npopoyectsa” 3anucbiBaancb M B pamkax 100 netHel lMporpammbl, Knapky 3anucanv go 2100
roga.

HekoTopble MHAMBMAYYMbI MOAyYanu 3anucu cobbITUI, KOTOopble AO/XHbl OblM MPOU30MTU Yepes HEeCKOJIbKO
AHel. Ha ce200HA ama NpakmMuKa npexkpaujeHa.

d¢ddeKTbl BaHrn 1 npoumx npopuuateneit gaHbl B pasgene “dpdekt BaHrn”.

PS. B cBA3u ¢ Tem, uto ¢ 2007 roga Cructema YnpaBieHUs NONAHOCTbIO MepeLsia Ha PYCCKUI A3bIK, OHa bonblue He
BOCNPUHUMAET TEKCTbI (¥anobbl, Npocbbbl M Npoyee) Ha APYrMX A3blKax — TO/IbKO Ha PYCCKOM (NpaBuabHOM).
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NMporpamMmmHbIN reHepaTop Cucrtemsl ynpasneHna 3emnm

MCcnonb3syer:

- Konnaligepbl 3emn, TaKTOBbIN MHTEPBAJ COBMELLEH ¢ 128 OKTaBOA.

- Co3gaHHble pelwéTkn Ha 3emne.

B i - MeTOHCKMI KaneHaapb 1 CUCTEMY METPUYECKUX eaANHUL, “XanoK”.

- [laHHble apXMBOB CMYTHMUKOB, MOJIYYEHHbIX KOMMEKCOM 555 (3emns).

- [laHHble KOHTPOIA A4 KoppeKLuun Mporpammbl.

KoHTpONb BpemeHM U CUHXPOHWU3ALMIO MNPOU3BOAUT KOMMNAEKC
CTOYHX9HAX MO AaHHbIM, MOAydYeHHbIX € JlyHbl. Kaxpgaa lMporpamma
paccymTaHa no uMknam MetoHa — 500 neTHAa — 28 umknos, 100 netHsa (c 1888 roga go 2000 roga) — 6 unknos, 20
netHaa (¢ 1992 no 2011 roabl)- 1 UMKA (3aKN0YUTENbHBIN).

3emna — 3TO rpaHuMLa NPAMOro ynpasaeHus, notomy BeHepa u MepKypuii CyTHUKOB HE UMEIOT.

Ha HUX NOIHOCTbIO BbIK/OYEHbI KOMTMIEKChI M C TOYKWU 3pEHUA yNpaBaeHUa OHW 6e3onacHbl.
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MporpaMMHO - MO3roBoM JOHOP

EcAav mo3r Kakoro-to uMHAMBMAAQ, M3 COCTaBa BCEM KOHTPOSMPYEMOM Macchl,
npossua ceba No HEeKOTOpPbIM MOKasaTensm yHKLMIA MO3ra, Kak MOoNyYnBLIMM
bonee coBeplUeHHble CBOMCTBA nNpuema, o06pabOTKM U  UHAMKATUBHOM
CNocobHOCTM  HOBOM  OYHKUMM  MO3ra, C  WMHbIMW  LLenecoobpasHbiMM
; UCMONIHUTENIbHBIMU OMEePaLMOHHbIMW KauecTBaMu, CBA3AHHbIMU C NPOABAEHNEM
BY/Ib YbUM-TO 60/1ee coBEPLIEHHOIO KOHTPO/IA 33 PabOTOM KaKoro-To OTAE/IbHOrO BHYTPEHHErRO
LUAHCOM HA CMACEHVME opraHa, TO TakoM WHAMBWZ, CTAHOBUTCA «MPOrPamMMHO-MO3IOBbIM [OHOPOMY.
YcoBepLleHCTBOBaHHaA 0COb6eHHOCTb paboTbl ero mMo3ra MO YMNpPaB/AEHUID [AEeATe/IbHOCTbIO KaKOro-To opraHa
BOCNPUHUMAETCA CUCTEMOM KOHTPOJIA, KaK MNOJIOMKUTENbHDLIA, T.€. Hauaydlwuid OnbIT. TakuMe MposB/eHHble
BapMaHTbl MO 3an/JIaHMPOBAHHbIM OTK/IOHEHMAM OT paHee OTPabOTaHHbIX YACTOT KOHTPOAS, QUKCUPYHOTCA U B
AanbHelwem, nocie MHOTOKPATHOM M MAcCOBOW MPOBEPKM Ha MPOrpamMMHO-MO3rOBbIX AOHOPax, AybaupyoTcs
ONA nocneayowmx X YCTaHOBOK «30/10TOMY MUAANAPAY M MUANMOHY» (reHoTMnam mo3sra 42,44 v 46). Ha Takue
npoueccbl TpeboBanocb MHOMAA CYLLECTBEHHOE BPEMS, M OTPAabOoTKa LWia Ha MHOTUX NOKONIEHUSAX AOHOPOB.

Mporpamma MHTEPBEHTCKON LMBUNU3aLUK

6b1710 3aNN1aHMPOBAHO — NOAHATb YPOBEHb, PaHEee YHUUTOXKEHHOIo
pra Mo3ra Yenoseka, [0 OKTaB rapMOHUYHOIO COBMELLLEHUA C MO3rOM
MHTepBeHTOB (MmayKkos). [lanee, BHeApUTb MO3F MHTEPBEHTOB B
«pyballKky uenoBeKka», CO34aTb M COXpaHWUTb ocobeit Takoro
reHoTuna mosra B KoiM4ecTBe «30/10TOM MUNINOHY», NPUAATb UM B
nogYnHeHMe WCNONHUTENEN C reHoTMnom mosra 44 okTasbl (M3
coctaBa 30/10TOr0 MuUAAMapAa B Koauyectse 500-600 miH.).
OcTanbHbIX Ntogen foMKHbI OblIM YHUUTOXKKUTL B 2012 roay, Kak
0TpaboTaHHbI MaTepuan, MeLlarLmii X panckomy npebbiBaHMIO
M pPa3BUTUIO B MPOLLECCE «BbIHYXAEHHOIO» MJEHEHHOro [ABWMKEHWSA MO HanpaBieHWto co3Be3ausa bosblioin
Measeamubl (K nnaHeTte Cyp, Kak cBoel pogHol D6poBcKo base).

Mnuuap
AnbKann

Cossesane borsmas Measeanua

MporpammHoe pacnpeaeneHue

Cuctemoit 0bycnoBNEeHO NporpaMMHoOe pacnpegenieHve U nNpuaaHue KOHKPETHbIX
bYHKUMIA Kaxkaomy obuiectBy 3apaHee. [pu 3Tom 6biAM onpeneneHbl YeTKue
XapaKTepHble TeppuTOpMaibHble pasrpaHUYeHua nog  npuAaHHble  GYHKUUK
obuwects. bonee TOro, npeaBapuTenbHO, Kaxpaa TeppuTopua noa byayuiee
nocefeHne HacbiWwanacb onpeseseHHbIM Habopom «MNPUPOLHBIX» PECcypcoB U
obpasoBaHMeEM UX 40 TaKMX 06BEMOB, KOTOPbIE, B AOCTAaTOYHOMN CTENEHU, LOMKHbI
obecrneuntb GopmMpoBaHME maTepuasnbHbIX 6ar U ycayr UMeHHO TOMy U Takomy
obuiectBy, KoTopoe OyaeT pasmellatbca Ha TOW WAW Apyron TeppuTopuu, obnagas Habopom KOHKPETHbIX
NPUAAHHBIX NPOrPamMMHbIX GYHKUMK. OCHOBHbIMW reorpaduyeckummn penepamu B OnNpeaeneHun rpaHuL, mexay
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rocyapcTBamMu CAYXKUAM KaK camn pasmellieHHble KOMMIEKCbl U 0BBbEKTbI, TaK M YacTOTHAA NpUBA3Ka Yepes mMosr
KOHKPETHbIX FTeHOTUMOB C YAaCTOTaMM KaKMX-TO XMMWYECKUX INEMEHTOB, KOTOPblE MMENUCb B MECTOPOXKAEHUAX
3TON TeppuTOpUK. TaKkaa YacToTHaA NPUBA3KA, B NepBYto ovepesb, U ABNANOCH TEM TalHbIM peLenTom no noabopy
MMEHHO TaKMX MHOTFOYMCNEHHbIX UAN OAHOPOAHBIX TUMOB 3THOCOB B 06OLLECTBE, KOTOPbIN M Bbln Heobxoanm ana
BbINOJIHEHMA NONHON QYHKUMM Kaxkaoro obuiecTsa.

NMpocTpaHcTBAa...

- HeliTpoHHoe (1); - AHTUHelTpoHHOe (2); - HelTpuHHOE
(3); - AHTUHeNTpUHHOEe (4); - HenTpoHHO- HelTpuHHoe (5);
- AHTUHEWNTPOHHOE- AHTUHEeNTpuHHOE (6); - HelTpOoHHO-
AHTUHeWUTpUHHOE (7); - HeMTPUHHO- AHTUHENTPOHHOE (8).
Kaxkgoe npocTpaHCTBO — B COOCTBEHHOW CTPYKType
dasoBoro nepexoga (nepedasmpoBka  AgonycTuma).
BUOCTPYKTYpbl — TONbKO B HeWTpoHHOM M HelTpuHHOM
NPOCTPAHCTBaX,

Mosr 61MocTpyKTYp — B 4.

Cuctemsl }KnsHeobecneyeHma — B 5.

Bce npocCTpaHcTBa BAOXKEHbI APYr B APYra, BHELWHUI paguyc NPOCTPAHCTBA 3eMan — 3TO pPafnyc BEPXHEro c/on
atMocohepbl 3eMan, BHYTPEHHUI paanyc NPOCTPaHCTBa — Ha 7.45 KM meHblue paguyca 3emaun.
lMpocmpaHcmeo —smo mepa speMeHU MPoxoxoeHuUA peakyuli Ha obvekme.
Kaxobili 06vekm umeem ceoe npocmpaHcmao.
Tynbl NPOCTPAHCTB C TOYKU 3PEHUA TEOPUM CUMMETPUMN:
1. KomnneKcHoe NpoCTPaHCTBO.
OnucbiBaeTcA KOMMNAEKCHbIM ONEepPaTopom i’=— 1, BkntoyaeT 10 ocent cMMMETPUN.
BpallleHne KOMMNIEKCHOrO BEKTOpPa BblaenseT (Wwar BpalileHUs paBeH 11.25° , TO eCTb LUar OKTaBbl Ha MJIOCKOM
rpaflyCHOW LWKasie) TO4YHble 3HAYEeHWs Hanpas/JeHU ocel CcUMMeTpun. KoMmrsaekcHoe npocmpaHcmeo
npedcmasneHo KaK cmeos depesa.
2. [iBoiiHOE NPOCTPAHCTBO.
OnucbIBaeTcA KOMMJIEKCHbIM OMNepaTopom i’ =+ 1, BkAoyaeT 2 ocelt cummetpuun. [goliHoe npocmpaHcmeo
rnpedcmassieHO KaK KopHU Oepeaa.
3. ipo6HOE NPOCTPaHCTBO.
OnucbIBaeTcA KOMMNJIEKCHbIM ONepaTopom i? = 0, BK/ItOYaET 6 ocelt CUMMETPUN.
JlpobHoe npocmpaHcmeo npedcmasaneHo KaK KpoHa depesa.
JlsoliHoe u OpobHoe npocmpaHcmMea — 8emeAUUECH, BEKMOP OCU paCKAadbieaemcs.
OnucaHue Apo6bHOro NPOCTPaHCTBa — Yepes NeHTy.

lNMpouecc BoccosgaHua YenoBeka

A UMEHHO, coxpaHeHMe ero Ha 3Tane ¢yHAAMEHTaNbHbIX
nepemMeH  YC/NOBUA  OKpyXKawowen cpedbl  0buTaHusA,
BOCCTQHOB/IEHUSI KOMMJIEKCOB U cUCTEM, obecrneymBatoLLmx
3TOT NPOLLECC, B TOM YMCAE M MO CONPOBOXKAEHMUIO €70 KU3IHMU.
BarkHeMlWmMm ABNAeTCcA Npouecc BOCCTAaHOBAEHWs mo3ra YesnoBeka M npuaaHve emy 6onee BbICOKOTO YPOBHSA
OKTaB, C COOTBETCTBYIOLMM BOCCO3aHMEM MCTUHHbIX GYHKLUMOHA/MbHbIX €ro BO3MOMHOCTEeM Mo obpeTeHuto
KOHTAKTa, Kak «obpas n nogobuer, c cybCcTaHUMEN UCTUHHOTO COCTOAHMA BeeBbllwHero Pasyma.

3To, B CBOW ouepeab, npegonpenensaetr U3MeHeHUMe U B MO3ULMOHHOM MONOMEHUM BOCCO3AAHHOM CYLLHOCTM
Yenoseka, oTHocuTe/ibHO BceBbllwHero Pasyma, conpoBoKaatouiero ero 6biTve, B KOHEYHOM uTore. Yenosek
obpeTaeT MHUUMUPYIOLLEE Hayaslo OTHOCUTENIbHO CybCTaHUMM MCTUHHOIO cocTosHMA BceBbiwHero Pasyma, no
YCTAaHOB/IEHUIO YCTOMYMBOW FapMOHMU C HUM, B pamMKax TeX MUCTUHHbIX MepPBUYHbIX QYHKLMIA U BOCCO34AHHbIX
BO3MOKHOCTE €ro Mo3ra, KOTopble emy onpeaesieHbl, Kak CyLHOCTU « TBOpALLEN».
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NMpouecc pa3BuTusa nnaHeTbl 3eMna (4O UHTEPBEHLNN)

HaxoAmuAcA Noj, eauHbIM YrpaBieHUeM CO CTOPOHbl cobcTBeHHOM Cuctembl
YnpasneHnsa 3emnu, MNPOrpammMHO OPUEHTUPOBAHHOW Ha AOCTUXKEHMUA
COBEPLIEHHOW TapMOHUM  «ObITUA 3SHEpPruin» BCeM NAaHeTbl B UX
MaTepuasbHOM U HEMATEPUAbHOM COCTOAHUAX.

CnepyeT OTMETUTb BarKHY0O 0cobeHHOCTb. [pouncTeyeHMe camoro npouecca
passutua LuBuausauuit gna nnaHet, obnafatowmx Ha/AMYEeCTBOBAHUEM
cneundUYHOM KU3HM Ha KaXKA0W U3 HUX U, Haxoasawmxca B O6uielt Mepapxun
nnaHeT «Pa3ymeHHOW oOpueHTauum», [0/HKHO o06nagaTb HEKOTOPbIM
BMEHEHHbIM AN HUX o06A3aTenbHbIM ycioBMeM. B KayecTBe TaKoro
06A3aTeNIbHOr0 YC/I0BUSA, CBA3AHHOIO NpeXae Bcero ¢ ¢GakTom MpU3HAHUA
[OCTUTHYTOTO YPOBHA WX COBEPLUEHCTBA B CBOEM Pa3BUTUM U Mepexoae C
3Tana Ha 3Tan, — ABAseTcA 0b6sa3aTe/IbHoe AOCTUMKEHME HEOOXOAMMOTO YPOBHSA
coBeplleHcTBa Padyma TakoBOW nmnaHeTbl. [LOCTUXKEHME TOIbKO ULWb OAHOM
rapMOHUKN BbITUS 3SHEPrnii B MX MATEPMATIbBHOM U HEMATEPMANIbHOM COCTOAHMAX [A/NIeKO He A0CTAaTO4YHO A/A
NPU3HAHMA COOTBETCTBYIOLLETrO YPOBHA PasBuTMA LMBUAM3ALMM HA NAaHEeTax, 061a4a0WwmX }KU3Hb0. s 3eman B
YacTHOCTW, pa3BuTMe Pasyma nnaHeTbl 6e3 eé pparmeHTapHOM unocracy, T.e. 663 rapMOHUYHO Pa3BuToro Pasyma
YenoseKa, — Kak camoro ¢akTa Npu3HaHMA COBEPLUEHCTBA YPOBHA pasBuTMA LIMBUAM3AUMKU, HE MOMKET BbliTb.
CnepoBaTtesibHO, U MepexoAa Ha BTOPOM 3Tan pasBUTUS, NPeLyCMATPUBAIOLWLEro NMOAbEM BEpPXHEN [0MnyCTMMOM
NNaHKW YPOBHA OKTaB 3Heprnit ¢ 512 Ha 1024 okTasBy U T.A. NO HapacTalolen AUCKPETHOCTM, TaKkKe ObiTb He
MOKET, T.€. HET, U HE MOXKET ObITb ABUKEHMA B €€ pa3BuUTUK. [0 3TON NpUUMHe, BOCCO34atoWwMnca YenoBeK BaxKeH
MMEHHO Tem, YTO ero acCouMMPOBAHHbIN Pasym ecTb HeoTbemnemasa unocracb Pasyma nnaHetbl, 6e3 KOTOpoOro
nocnefHWUi He NonHoueHeH (He KomnsekTeH). Ho u Pasym Yenoseka He camocTosTeNeH, NOCKO/IbKY pa3BUTUE
CBOE OH MOMeT WMMeTb TONbKO B Mpouecce WM Yepes passutMe Pasyma nnaHeTbl U 06a3aTenNbHO MpU
CONPOBOAEHMM YKa3aHHOIO NPOLLEcca CO CTOPOHbI UCTUHHOMN CucTembl YNpasaeHua 3emun.

lNMpouecc ynpaBneHns BcemM ObITUEM 3HEpPrumn

[0 WHTEPBEHTCKOro BMELUATeNbCTBA Ha 3em/to, NPOLEecc ynpasnaeHus
BCeM BbITMEM 3Hepruint B Npegenax ot 8 Ao 512 okTasbl (Kak nepsblit 3Tan
UMBUAN3ALMOHHOIO passuTMA) 6bln  0BYCTPOEH TakKMM  AWCKPETHO
pa3BMBaOWMMCA NPOrpaMmMHbIM 06pa3om, NPU KOTOPOM Halua naaHeTa
obnagana aBTOHOMHOM reHepupytowen " YTUAN3ALLMOHHOM
cnocobHocTblo obecneunBaTbh COBEPLUEHCTBOBAHME TAPMOHUKN  BbiTUA
SHeprui, 3ammcTBya (nonyyas) W3BHE TONBbKO 3/IEMEHTbl 3HEprui
ynpasnsawouwero (obyyatowero) xapakTepa ot rpynnbl UuBuamsaumit OpuoH (Bble ypoBHA 512 OKTaBbl),
OPUEHTUPYACH HA NEPEXOL NOoA NoNeYnTeNbCKoe CONPOBOXKAEHME rpynnbl Lieuaunsauuii Cupuyc.

NMpoTOHHOE NPOCTPaAHCTBO

HafleNleHO  CBOMCTBaMM  COBCTBEHHOTO  KOHTPO/IA M BOCMPUATUA
OKpyrKalolen cpeabl, TO ecTb BOCMPUATUA COCTOAHWIA «MNPOCTPAHCTBO —
BPEMA» B OKpy)Kalowei 06beKTUBHOW deicteutenbHocTn. OAHaKo 3To —
HU3LWKNIA ypoBeHb BOCMPUATUA. He cywecTsyeT cnocobos nepexoga Wau
yNpaB/AeHUsA HU3LWEro npoCTpaHcTBa ApyrMm, T. e. 6onee BbICOKMM
MPOCTPaHCTBOM (no oKTasam). Mpu MOMbITKE U3MEHWUTb COCTOAHWME OKTaBbl
UBOW K/IETKM, NPOUCXOAMUT MPOCTOE OTK/IOYEHNE CUCTEMbI YNpPaBieHna oT
MO3ra, U KUBas KNeTKa CyLLecTBYeT POBHO CTO/IbKO, HACKOJ/IbKO pacxoayeTcs
NOTEHLMaN MarHUTHOrO MMMNY/IbCa CaMOW KETKM.
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NMpocTpaHcTBO EBKNMAA

[na Hero cywecTsyeT CTporas nepapxms, NOCTPOEHHAA Kak HUcxoaAwmn pag MU,
PaHXMPOBaAHHbIX MO YeTbipeM rpynnam, WAW MNpasBuabHee OnpeaenvTb, Kak 4
psaAam, a3 UMEHHO:

- 96, 84, 72, 64, 56, 48, 44, 40 — pAag, BbICLIEro NOPAAKA, UAN PAL GYHKLUI
MO3ra, BK/touan Mosr nogei;

- 44, 40, 36, 32, 28, 21, 18, 16 — pag OKTaB A/1A KOHKPETHbIX BUOCTPYKTYp
(BMNOC), Hanpumep, KNeTkM Mo3ra, KNETKM BHYTPEHHUX OpraHoB. YMcio 3HakoB
nocne 3anATon paBHO 8, Hanpumep, cBA3b Mo3ra € MoAKeNYAO04YHOWN Keneson
47.45004500, a obpaTtHaa cBa3b ¢ Mo3srom — Ha 43.12509750. Mo3r nocTpoeH
TaKUM 06pasom, 4To 6bonee HMU3KKI ypoBeHb OKTaB MW He morKeT 061aaaTb PyHKLUMAMK ynpasaeHns Mosrom, T.e.
yto-Mbo emy AMKTOBaTb, @ cam Mo3r moxeT 1 06A3aTeNIbHO pearnpyeT Ha «CUTrHaAbl CHU3Y», T.e. Ha MPUXOAALLYIO
MHbOPMaALMIO OT OKTaB CHU3Y;

- 18, 16, 14, 12, 8, 4, 2, 1 — psaA OKTaB ANA NPOMEXKYTOUYHbIX CTPYKTYP, OYHKUMI ynpaBieHMA BHYTpWU
KNETOYHOro YpPOBHA, BKAOYAA M QYHKLMM YNPaBAEHUA MO MEepemMeLLEHUIO XKUAKUX CPpes, MeXAy BHYTPEeHHUMMU
opraHamu;

- «-1,-2,-4,-8,-16, -32, -64, -128» — pag, OKTaB AN }KUBbIX 06BEKTOB, KpOMe «pyballKn» noaei.

[aHHbIN paHXMPOBAHHbIN CTPYKTYPHbIA PAL, MAarHUTHBIX MMMY/bCOB MOXKET ObiTb FAPMOHUYHO GYHKLMOHANEH,
TO/IbKO MpPU YCNOBUWN LENCTBEHHONO aKTMBHOTO CylecTBOBaHMA CucTembl YNpaBieHUs U ee CTPOroro afpecHoro
MHPOPMALMOHHOIO COMPOBOXKAEHUA NO BCEMY CNEKTPY HEOOXOAMMbIX OKTaB.

HeT KOMN/IEKCHOrO COMPOBOXKAAIOLLErO YPABAEHUS CO CTOPOHbI CUCTEMbI YNpaBAeHUA, — HET HUKAKOMN KU3HM Ha
3emne! 3To o0b6sA3aTeNbHOE YCNOBME CYLLECTBOBAHMA KM3HM BbIPAXKEHO HaMK MOKa TOJIbKO /MWb MO OAHOMY
Npu3HaKy, — 064A3aTeNIbHOCTM B HAaZIMUMK YIPABEHUSA, KaK TAaKOBOrO.

Papayra — Pa3ym - PaspylweHue KOHCTPYKUUM paHee opraHU30BaHHOro 6biTUA Ha 6a3e napasnMTUama U Hacuus -
Pak - Pewétkun atmocdepbl - Peakuua 6MOCTpYKTYp - PeuHKapHauua - Peructpauma Mosra - Peluétku
atTmocdepbl - PoxkaeHune pebeHKa - PoxkaeHue Mosra

Papgyra

— 3T0 060104Ka BbICOKOYACTOTHOW Kanau, HakpbiBatowei cobon
3HAUYUTE/IbHYIO TEPPUTOPUIO, Pa3mep KoTopoli onpeaenserca Cuctemoi
YnpasaeHua.

Taknx 060104eK MOXKeT BbiTb HECKONbKO — 2 unu 3. OaHa 13 obonovek
— 3awWwmTHanA. Kpacmeasa paayra, BO3HMKLIAA Nocne AOXAA, pajdyeT rnas.
Ho MHorne He 3aZymbiBatOTCA Haj, CMbICIOM M MPUYMHHOCTbIO ee
BO3HMKHOBEHMS.

M3BEeCTHO, YTO BECHOW Kaniu [OXAA KpynHee, Yem OCeHbl. Kpome Toro, BO BpPems BECEHHero A0XAA npu
nonagaHum Kanav goKAA Ha BOAHYHO NOBEPXHOCTb, BO3HUKAET My3bipb.

Kak 6b110 paccmoTpeHo B paboTax no Hoocdepe, Boay mbl nosydaem s Kocmoca, a He nyTem KpyrosopoTta BoAp! B
npupoge. Boda — 3TO MOHHbLIA 0CafoK nepepaboTaHHbIX 4acToT. BeCHOW Kaniu cogepskaT BblCOKOYACTOTHblE
COCTaB/AOLME, KOTOPbIE NOBLILWAKT NOTEHLMAbI Npueratowei K 3emne pelwetkn Hoocdepbl. Mpn AocTUNREeHUN
paBeHCTBa MOTEHLMAN0B Ha NOBEPXHOCTM 3eMaM M B Majatoliei Kanne, nocnefHas obpasyeT nysbipb. Ecau B
MOMEHT GOPMMPOBAHMA BOAHOTO My3bipsA 3adMKCUPOBATL €ro cpes (CM. PUCYHOK), TO YBUAMM 3NEMEHTbI Paayru.
Ho Kan/is cyw,ectByeT LO/IM CEKYHAbI, ¥ CPEe3 Kamau CHapysKM 3aliulieH MOHHON cpenoi. Ona ¢opmuposaHus
HYKHbIX MJIOTHOCTE NOTEHLManoB B 33aJaHHOM pernoHe (B AManasoHe 4acToT Ku3HeobecneyeHwa uau oas
nposeaeHuna 3kcnepumeHTtos), Cuctema MusHeobecneyeHus He NPoOU3BOAUT nepepaboTKy BblIBPaHHbLIX U3
Kocmoca noteHumanos, a no 3agaHHoi MNporpamme 3ty nepepaboTky NPOU3BOAMUT HaZ, 3aflaHHON TeppUTOpMUEN.
Mpy 3TOM MOHHbIA OCAaLOK CAMBAETCA B BUAE OOMAA, a M3 BbICOKOYACTOTHbIX COCTaBAAOWMX Gopmupyercs
«Kanns», cpes KoTopoW noc/ie yaaneHus MOHHOM 3aLLMTbl BUAEH He BOOPY!KEHHbIM rnasom. Ho 3aech ecTb ogHa
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0COobeHHOCTb — LLBETOBAA rAaMma y pagyr MmoxXet 6bITb pa3H017| 1 3aBUCUT OT TOTO, KaKaAa 30Ha cd)opN\MposaHa. dTa
Kanna BUCUT JOCTAaTOYHO A0Ar0, NoKa Cnuctema KOHTpoANA He yKaxKeT Ha 3aBepLueHune MNporpammeil.

Pasym

ecTb sHeproMHbopmMaLMOHHan KOHCTPYKTMBHanA Moze/ib,
OpUeHTMpOBaHHasas ¢GOPMOM CBOEro YCTPOEHUs B MHOTOMEPHOM
npoctpaHcTee (18 oceir cuMmeTpUM M 6 TPaHCAAUMA)
COOTBETCTBYET CBOMMMW COCTOAHUAMMU PA3BUTUA TAKTy COObLITUIHOIO
BpemeHu. M K 3TomMy nopa NpuBbIKaTb, MYCTb AaXKe U C INeMEHTaMM
HEKOWN HeyBaXKMTeNbHOW 6pPesrMBoCTU K TakoBoMy daKTy, NpuBoas
CBOIO MPWBBIYHYIO TOPAbIHIO U CaMOCTb OT MPOLL/JIOrO OCO3HaHUA
AKOBbI NMEePBUYHOCTU CBOEro «fA» (KO NAOTU KWMBOW, A3 ewe wu
ropopswen) Ha ypoBeHb EE BTOpWYHOW 3aBMCMMOCTM OT 6osee
Ba)KHOTO, COBeplleHHee pPasBUTOrO (He 3a OJHYy XW3Hb) U
BO3BbILEHHOr0 3HEPTOMHOOPMALMOHHOTO 31eMEHTA OLHOM U ToM e AywesHol CywHocTH!

Pasym , Kak nostanHo passmBatowasncs KnactepHaa WMHPOPMALMOHHAA CUCTEMA, COOTHECEHHAsA BCEM CBOWMM
CyLLEeCTBOBAHMEM K KOHKpeTHoM [ywesHol CyLLHOCTM, €CTECTBEHHO OMMPAETCA HAa COTBOPEHWUA BCEX YPOBHEWM
coBeplueHcTBa B HEM TONbKO Yepes pasBUTble aKTMBHbIe GYHKLMU U BO3MOXKHOCTU Mo3ra MHAMBKMAA BO BCEX TPEX
€ro cocTonaHuAX (¢ 6onbliei Harpyskon GyHKLMIA Ha HEUTPUHHOE COCTOAHME) Ha KaXKAOM 3Tane cBoero ABneHHOro
obpsaxeHua. Becb ero (Pasyma) MHbOPMALMOHHO-YNPaBAAOWMI B3aWMHbIA «NPOAYKTOObMeH» B 6osblueit
CTEMEHU OPUEHTUMPOBAH Ha HAKOMJIEHWEe, OCYyLLecTBisemMoe 4Yepe3 CobOp 3/M1EeMEHTOB W  COCTOAHWN
cosepuweHcTytoueroca CosHaHUA, 0bpsKaemblx B onpefesneHHbIx dopmax obpeTeHHON BO BpemsA KUTENCKOro
6bITUA «MHOOPMALMOHHON LenecoobpasHocTy, GOPMUPYIOLLEMCA B NMPOLLECCe CBEPLIEHWNA MO3HaHWUA, eCan TaK
MOKHO 06 3TOM YMNPOLLEHHO PACCYKAaTb B YC/IOBHbIX MOAENbHbIX 0Opasax .

PaspyweHune KOHCTpyKUMM paHee OpraHU3oBaHHOro ObITUA
Ha 6a3e napa3MTu3amMa U Hacunus

CTONIKHOBEHWEe aHTaroHUCTUYECKUX MHTepecoB Bcex Tpex LMBMAM3aLMOHHbBIX
O6paszos Mu3HU. [lpoLecc UCMONHUTENLCKUX AEeNCTBUI, KaK WCMOAHEeHUe
«anbbOMHbIX MPOrpamMmHbIX 3anuceit», BkatodeH 2013.12.22 co ctopoHbl YK
ANTan 2, TeppuTOpMUa UcnoaHeHnsa — YKpauHa.

Ha CuctemHOM ypoBHe

T.e. Ha YypOBHe BO3J4EMCTBMA Ha MPOLLECCbl NPOUCXOAALLMX W3MEHEHUM
OTHOCUTENbHO «YCN0BUI 0BUTaHUAY; «YCNOBUIM YNpaBAAeMO OKpYsKatoLwen
cpenbl»; BOCCO3L4aHNA UCTUHHOM Cuctembl YNpaBneHUa 3eman M BOCCTAHOBNAEHWUA TEXHUYECKUX BO3MOXKHOCTEN
Bcex eé Ynpasaawlwmx Komnnekcos, 06bEKTOB U CEPBEPOB; M3MEHEHWA COCTOSHUA FAPMOHKK B NpoLeccax 6biTua
3HEepruii, BOCCTaHABANBAEMbIX UCTUHHbIE KOHCTPYKLMKN MX SHEPreTUYECKUX peLleToK M npoyee. 3T0O UMEHHO TOT
CaMblil YpOBEHb, KOTOPbIA CBOMM U3MEHAIOLLMMCA HbIHELWHUM HaZIMYMEM U COCTOAHUAMM CO343EeT U BOCCO3AaeT
ANA HaC UCTUHHOE NPUPOAHOE ECTECTBO MO COXPAHEHUIO }KMU3HWU HA Hawel naaHeTe. Mbl JOMKHbI OCO3HATH TO/IbKO
OZHY UCTUHY, — 3TOT YPOBEHb AAPYeT HaM }KW3Hb WM HA STOM YPOBHE OHa KaKMM-TO 06pasom orpaHMYMBaeTcA
WUNY gaxke IMKBMAMpYeTca Boobue.

Pak

— 3TO COCTOAHUE KNETKU B YCNOBUAX OTCYTCTBUA CBA3N C MO3IOM.

Mosr, KaK BbICllee COCTOfHME CTPYKTYP 3apALOBbIX 3KBMBANEHTOB, MPM OMNOpe Ha
6onee HU3KMe opraHMsaumm (BUOCTPYKTYPbl) MMEeT onpeaesieHHbId Kopuaop
NPSAMOrO YNpas/ieHNA X1BOW KNETKON BUOCTPYKTYPbI .
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Peakuunsa 6MOCTpYKTYp

HuKkaKkaa BMOCTPYKTYpa He MOXKET umeTb MHbopMaumio 6e3 Cuctemol. MOXKHO
NPOWTU MUMO MHPOPMALUKM, NOTOMY YTO HET KOMaHAbl, 06paTUTb Ha Hee
BHMMaHMWe. HuKaKkoe BHelHee BO3AENCTBME HE MOMKET NPSAMO MAM KOCBEHHO
3aCTaBUTb BUOCTPYKTYpY paboTaTb B ApYyrom MHOOPMALLMOHHOM MoJe, TaK Kak
3TO NPUBELET MPOCTO K YHUUTONKEHUIO BUOCTPYKTYpbl. Kpome TOro, aaxe ecnum
cama Cuctema paeT WHPopmaumio OUOCTPYKType, 3TO He O3HayaeT, 4yTo
MHbOpMaLmA fOBEeLEHA NONHOCTbIO. BO3MOMKHbI MCKaXKEHWUA U 3TO 3acTasaseT
yke camy CucTemy  HeOgHOKpaTHO  ayb/ivpoBaTb  NepegaBaemyto
nHdopmaLmio.

— CBOWMCTBO BO3BpaTa MO3ra Mpu POXKAEHWU HOBOM YKU3HU UK
TekyLwas NporpammHas 3ameHa mos3ra.

PenHkapHauuio npousBoamt Tonbko  Komnnekc  Kannac.
PenvHKapHauun nognexKat TO/IbKO npeacTaBUTeNn “3010TOrO
Munavapga”’. 3ToT BBEAEHHbIM TEXHO/I0rO-MHHOBALMOHHbIN
noaxoz, Kak HOBbIA TUN yNpaB/ieHUA, eCTb HE YTO MHOE, KaK «T.e.
M3MEHEeHHaa NporpamMmma ynpaB/ieHUA BCEro UCMOJHUTENbCKOro
npouecca MNo OpraHU3aumn KOMMJIEKCHOro 6biTvA ntogen K
P—— > NPUHUMNNANBbHOE M3MEHEHME B CAaMOM MpOLLecce pasBUTMA
reHOTUMNOB MO3ra C NMPUMEHEHMEM PA3BUBAIOLLENCA CTPYKTYPbl N'YMaHOMAANbHOW CUCTEMbI U €e KOMMJIEKCHbIX
YNpPaBAAoLWMX cMcTeM cBA3U. IMEHHO C MOMEHTa BBEAEHMA 3TOr0 YNPaBAsOWEro cocToaHusA, Cuctemoit BBefeHO
HOBOE /lIeTouCcYUC/IeHNne, T.€e. Havanca 0 rog H.3., Kak NepBONpUYMHA TaKoro dakKra.

Ecan B npouecce XU3HW y npepctasuTenei “30710Toro muanvapaa” obHapyKMBaeTcs HEeCOOTBETCTBME MO3ra
MporpammHbiM TpeboBaHMAM, MO3r YHWYTOXKaeTca. B 2000 roay 6bina 3aBeplieHa 500-neTHsa lNporpamma
dbopmumpoBaHna “sonotoro munnmappa”. KoHtponb nepeg, Macxoli nokasan 3HayuUTeNbHbIE PAacXOXKAeHUA GYHKLUIA
Mmo3ra u MporpammHbix TpeboBaHUi. B cBA3M € 3TUM BCe PYHKLMU PEUHKAPHALMM BblIN CHATbI 40 HOPMA/IbHOTO
BOCCTaHoOBAEHUA lMporpammHbix TpeboBaHMn. Bce npeacTaBuUTeNn “30/10TOr0 MUAAMAapAa” C 3TOro BpeMeHW — Ha
06LLmMx OCHOBaHMAX, 6e3 penHKapHaumu. LiepkoBb, KoTopasa 1 bbina co3gaHa Ha MHGOPMALLMK O PeUHKapHaLmMK, Ha
CerofHA ABAAETCA NApPa3UTUPYIOWMM S1EMEHTOM, @ BCe CKa3KM 0 ByayLuen }KU3HN npeaHa3HavyeHbl TONbKO 1A UX
CYaCTIMBOrO CylLecTBOBaHMA. ECnM paHblue penHKapHauuu 6bl1o noaBepKeHo npumepHo 12% HaceneHus, To Ha
6ankaliwme 120 — 140 neT 3To 3HAYEHUE PAaBHO HYJHO.

Peructpauusa Mo3sra

Ha onpeaeneHHom ypoBHe CBOEro pa3BMTMA M HaxodAaCb elle B
cpefe WHKybaTopa, Mo3r cnepmartosouga oTtnpasaser MU B
onpeneNieHHbl  3aflaHHbI  TaKTOBbIA  WHTEPBAA WU 3TUM
peructpupyeT GpakT CBOEro Ha/imMyma co CTOPOHbI ApxuBa MamAaTtu,
Kak akT 6e3ycnoBHON «pernctpaumm». Ecam noctynawowmn MU
Mos3ra cnepmaTo3ouaa coBnafaeT No TaKTy U He WMCKaXeH, To
Apxus Mamatn bopmupyeT Ana Hero «none Koga», obnagatollero
NOAHBIMN NAEHTUOUKALMOHHBLIMU CYOBEKTUBHBIMU NPU3HaAKaMM
M CBOWCTBAMW, WU Ha ypoBHe 84 OKTaBbl nepegaeT Mosry sToT
CUTHaN Koga obpaTHo. Ha ypoBHE CBETCKUX CYXKAEHWUN, 3TOT GaKT
M OeNCTBUE KaK-TO rpybo MOXKHO NOATAHYTb K HEKOW BONTOBHE U
OrpaHMYeHHbIM HeonpeseNeHHbIM CYXAEHUAM O «Kapme», XO0TA 3To M 6AM3Ko He coBmagaeTt. B ciyyasx
BbifB/IeHNA PaKTOB UCKaXKeHUA CTPYKTYpPbl U cocToAHUA MMU, T.e. Kakoro-nMbo He COOTBETCTBMA MO MapameTpam
namaT uMamM mopdosiorMm NpoLeccoB passuTUA, oTeeT ApxuBom [amATM He dopmupyeTcs, noJsie Koga He
npuceaneaeTca M obpaTHO He OTMpaBaseTca. B rMHeKonorMM 3ToT Npouecc NOHMMAETCs, KaK «Bblbpoc» naoja.
«lepBbl KPUK» NpUlesLiero B 6biTve HoBoro Mosra c ero ManeHbKolM «pyballKoli», — 3TO CUrHaAM3aumnsa Apxusy
MamsaTn No BCeM UCXOAALMM MHPOPMALMOHHBIM KaHanam Mosra, Kak nociegHuin CUrHan CBOero npoluesllero
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aTana M Hayana HOBOro, T.e. YXe MCMOJHUTENbHOTO NpoLecca, Kak HOBbIM WMHAMBUA, HaLENEeHHbIA BCEM
HeobxoanmbIM, 06peTasn yXe UHYIO «PerucTpaLmio B apxuse Koaa»

PewéTku atmocdepbl

y > CTpyKTypa peleTkM — CcoeaMHEeHHble [04eKasZpbl, B  Kawapbli
= : ~— A / AoJeKasap BnvcaH nkocasap (pebpa duryp n coeanHAWMX NMpamua,
{ ' A0\ \ ~1 ¥ OZIMHAKOBbI). YNC/I0 TaKUX BAOXKEHHbIX CTPYKTYpP = 44,
\ LA : /——,\ A Kaxaan peléTka — 37O CBOM CMeKTp 4acToT.
et e VAL S B /AS '\ Z 1 Tun - Cpefa obutaHua Bcex 6uocTpykTyp, 0 < h < 12400 meTpos.
h 2”7 3 S i

3HayeHne 0 — 3TO ypOBEHb MOPA, KOHTPO/Ab YPOBHA MPOWM3BOAMUT
Komnnekc CToyHXeHOX.

2 tun - Cpepa obuTaHMA BCex NpuUBE3EHHbIX BUOCTPYKTyp, -2200 < h < 0 meTpos. Kctat, BCA rMApPOaKyCTMKa
paboTaeT Ao h >=-2200 meTpoB.

3 tun - Mosr 3emnn, -4400 < h < -2200 meTpos. B 310l pelwéTke HaxoanTcs Bce MNporpammHble GyHKLUKU, KOTOpble
cbpacbiBatoTca B cpeay obuTaHns BUOCTPYKTYP.

4 tun - OcTpoBKu, -4400 < h < -3400 meTpoB. MecTa HaxoxaeHua Komnnekcos, obbekTos (H/10) — ux Tam 3472
WTYKKN, 36 pasHosuaHoctel. Mo H/O — oTaenbHasa cTaTbs. Bce OCTPOBKM coeguHeHbl TPyOKaMu CBA3U, CpeaHui
pagunyc o4HOro ocTpoBKa NnpumepHo 6000 meTpos.

PoxaeHune pebeHkKa

CnepmaTtosons, UMeeT MOHHYIO CTPYKTYPY M MO3r B 96 OKTaBe (MeHblue
pa3mepa atoma). Monas B “necoyHuuy”, To ecTb B CTPYKTYPY, B KOTOpOM
NPOM3BOAMTCA MaKCMMANbHOE paccesHue, chnepmaTto3ons 6bicTpo
nogpacraet (Tepsas MpM 3TOM OKTaBbl Mo3ra). [pu  AOCTUXKEHUU
paBHOBECHOro cocToAHMA (oKTaBa 71.225625) nopaeTca CUrHan, u
NPOU3BOAATCA POAbI.

M ero wnaeHTMOMKAUMIO HeNb3s  paccmaTpumeaTb  Tak
YMNPOLWEHHO, KaK 3TO 06LWenpuHATO B HblHelWHeM obuiecTse,
[0 CMX TOpP COXPaHMBLUEM CBOE «}KMBOTHOBOAYECKOE»
MUPOMOHNUMaHKe B chepe aemorpaduun. PoskaeHve Kaxaoro
HoBoro Mos3ra, — 3T0 TOP}KeCTBO, U B MepPBYIO oYepesb, He ero
6uonoruyeckux  poauteneii, MoNyYMBLIMX  TaKOBOE
[JapoBaHMe W MPOCONPOBOAMBLUMX 3TOT MPOLECC ero
Matepuanusauumn (oTcoga M onpejeseHne — Matb), a
BE/INKOE TOPXKEeCTBO CaMoi CybCTaHUMKM cocTOAHMA Pasyma, co34aBaemMoro TOJIbKO Ha TakoM naaHeTe, KOTOPOM
MOMNycTUAO MMETb M COXPaHATb KOMIJIEKCHbIE YCI0BUA XU3HKU. [lake He CMOTPA Ha CBEpLUEHUE WUHTEPBEHLMM
3eman co cTopoHbl D6poscKoit Cuctembl, nocnegHein 6bina, B KOHEYHOM MTOre, cCo3fdaHa CBOA CybCTaHUMA
COCTOAHUA eé Pa3yma, 6e3 KOTOpPOro HWMKAKOro POXKAEHMS HblHewHeil «dOpMbl U YPOBHA PasBUTUA Noaen»
HEeBO3MOMKHO 6bIN10 6bl BoObLLe. Kakoro 6bl ypoBHA pa3BUTUA TakoBas cybcTaHUmMA Pasyma HU Bbina, 3TO He MOXKeT
noa/exatb Hawemy nybanyHOMY 0BCyKAEHMIO U OCyKAeHWo, Ho OHa bbina co3gaHa M HePYKOTBOPEHHO. Takum
e 06pa3om HePYKOTBOPEHHbI U BCE NPOLLECCHI, CBA3aHHbIE C poxaeHnem Mosra.
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CeoiictBa matpuubl Mosra - CBasb 3emna — ConHue - CesepHoe (nonapHoe) cuaHue - Cepebpo - Cepa ywHasna -
Cepgue - Cupgepuueckuii mecay - Cugepudeckuii rog, - Cuna Kopuonuca - Cuctemubiii KOMRAEKC pasAMUHbIX
cneunduueckux KoHcTpykumii - CUCTEMa oTcueTa BpemeHu - Cuctembl CUHXpPOHU3aL MK U TOYHOrO BpemeHu - Cuctembl
cBsizan - Cuctema YnpasneHusa 3emaum - Cuctema KusHeobecneueHus - Cuctembl KoopauHauum - Cuctembl
JHeproobecneueHuna - Cuctembl TeKywero YnpasneHua - CUCTeMbl TPAHCAALUM 3HeproMHpopmaLUOHHOro
ynpaBiseMoro ConpoBOXAEHUA pasBuTUEM Ntoaen - Cuctembl YnpaBneHusa 3emneit - Cuctema YnpasneHus
noroaoii - Cuctema YnpasneHUss KOHTpona 6MOCTpYKTyp - Cuctema YnpasneHua o6bvektamu (H/10) - Cucrema
YnpasneHna nnaHetamu - Cuctema YnpasneHua mosrom - Cuctema YnpasneHusa BpemeHem - Cuctema
JHepreTUUYECcKoil NogKauku Konnaigepa semnu - CiHogudeckuin mecay, (MeToH) - CmeHa ocu (ontocoB) - CmeHa
CucremHoli Bnactn - CoBeplueHCTBOBaHUe M pa3suTue BeeneHckoro Pasyma - ConHeyHaa Cuctema - ConHue - CNyTHUKU naaHet
- Cnepmaro3oupg, - CneuranusmMpoBaHHblie TepMUHANDbI LLepKBU KocTenbl - Cnupanu - CNoco6HOCTb TpaHCAALUMK
MHbopmauum - Cpepa AsurKeHus - CtaumoHapHblie Cuctembl KoHTpons - CTpyKTypa cuctembl pogHbix Mnaxer -
CTpyKTypHbIii Mo3r n Mosr Atmocdepbl - CTpyKTypa MHdopmauuoHHoro 6s10Ka - Chepa Xab6na -

CBouncrtBa maTtpuubl Mo3sra

Kakablit y3en maTpuubl cogepKut 33 4acToTbl NAKOC YacToTa CBA3M
C peweétkon maTpuubl. Kaxaplh y3en maTtpuubl — 3TO
MHPOPMALMOHHAA CTPYKTypa C oOnpeaeséHHbIMU CBOMCTBAMM,
AKTMBMPOBAHHBIMM HA MOMEHT NycKa. 3TO 3HAYWT, YTO Ye/oBEK
MOr 6bITb MY3bIKAHTOM, HO NMOTOM Oblala aKTUBMPOBAHa CTPYKTYpa
ybuiiLbl U OH MM cTan. MaTpuLa COAEPKUT TPAHCAATOPbI A3bIKOB U
Ye/IOBEK MOMKET HEOMMAAHHO «BCMOMHWTbY», YTO OH 3Han
KUTaMCKUIA A3bIK. He maTpuyHOMy TuUMy AoAeir TPaHCAATOpPbI
A3bIKOB (06bIYHO OAMH WAW ABa) AAIOTCA C PONKAEHMA U ecan Bac
nonpocaAT M3yunTb ewé onMH A3blK, To Bbl BCcerga Hanaéte
NPWYNHY HE AeNaTb 3TOTO WU MOXKETE YUUTb Ero BCHO KU3Hb.
Ceasb mMHAMBMAOB 4xx (421,422,423,441,442 w 461) reHoTunos
mo3ra c JIyHOW M CNyTHUKAMMK MAAHET, @ TaKKe [ONOJHUTEIbHO
ons nHgnenpos 441 n 442 reHotuna mosra ¢ ConHuem- sBAAANCL Hanbosee BaXKHbIM KOMMOHEHTOM W3 BCEro
KOMMNAEKCHOro Habopa cHOPMMPOBAHHbIX MHTEPBEHTCKMX «YCAOBUI YNpaBASeMOM OKpyKaloliei cpeabl».
HecmoTpa Ha To, YTO Mbl YC/IOBHO MX 0603HAUYMAM, KaK AONOJHAIOWME YC/IOBUS, OHU HE MEHEE 3HAYMMbl U TaKXKe
HeoTbeMNeMbl, Kak U OCHOBHblE, MOCKONbKY 63 HWX CamMO CyLLECTBOBaHWE M COMPOBOXKAAIOWEE ynpaBieHue
BCEMW BMEHEHHBIMW NPOLLECCAaMM HA YCIOBUAX MHOW KM3HM HA 3aXBaYeHHOWN MHTepBEHTaMW 3emne, — MPOCTO He
MOrn0 6bl NPOUCXOAUTL BOOBLLLE, M6O UCTUHHbBIE BbIIN YHUUTOMKEHDI.

MpyW PaccMOTPEHUM BbllLEYKa3aHHOW CBS3W, B OCMbICNEHME €€ CyTM He cneayeT BKNAAbIBATb TONbKO AWLb
6bITytoWwee ynpowEHHOe NOHNMMaHMe e€ TaKOBOM, KaK 3TO NOHMMAETCA MO BCEMU BUAAMM HbIHE CYLLECTBYHOLLEN
M OCBOEHHOW NIOAbMW TEXHUYECKOW CBA3M [ANA cBoero 6biTa, KaK KOMMJEKca OpraHM3aLMOHHbIX U
TEXHOJIOTUYECKUX Mep W AeNCTBMM no nepegade, npuemy M obpaboTke cBoelt mMHPopmaumun. CBA3b Bcex
nHanBnaoBs 4XX reHotunos mosra ¢ JlyHol, ConHuem M CnyTHUKaMM NAaHeT HECOM3IMEPUMO rybKe, CloXKHee U
6blna abcontoTHO anodaTMyHa BOJIE U XKeNaHUo camux o aein. Yto obecneynsanoch ¢ MOMOLLbIO TAKOBOM CBA3M U
HAaCKONbKO OHa 6Oblna ¢YHKLMOHA/NbHO Ba)KHa B obLem npouecce pa3BUTUA BMeHEHHOW LusBuamsaumm u
dopMMpPOBaHNSA CO3HAHUA B YAaCTHOCTU?

Mpexae Bcero, cneayet OTMETUTb, YTO TaKOBaA MHTEPBEHTCKasA CBA3b, HO Y€ B 3HEPreTMYecKUX peLuétkax
KybuyecKoi KoHCTpyKLmMK (k-CTpyKTypbl), B Npouecce BCcero npoucredyeHms cobbituinHoro spemeHu (18 000 net) He
OT/MYanacb CcBoMM TpadapeTHbIM MNOCTOAHCTBOM MO CBOMM cOCTOAHMAM. OHa wWmena nocTynaTesibHO
pa3BMBAOLWMINCA XapaKTep CBOEro COBEPLUEHCTBA, ANKTYeMbIV 0bLelt NPOrpaMmMHOI rapMoHMel Bcero npotiecca
cBOEero Cob6CTBEHHOrO PasBUTMA B PaMKax BMEHEHHOW WHTepBEHTCKoM LimBunumsaumu. CTporo B rapmoHuM C
NPUBHECEHHbIM TaKTOM COOBLITUMHOIrO BPEMEHM, MPOUCXOANN NOCTOAHHbINA MPOLLECC YC/IOXKHEHUSA HE TOIbKO CaMoi
CyTH, T.e. CBOEro MHGOPMALMOHHOIO HACbIWEHMA U KOHCTPYKTUBHOIO YCTPOEHUA TpaHcanpyemon nHdopmaumu,
HO W HEKOero «TeXHUYECKOro coBeplleHCcTBa» Bcell Cuctembl YnpaBieHUs BbiTueM NPUBE3EHHbIX OKTAB SHEPIUN.
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[axe cama KOHCTPYKUMA MocTpoeHua MHPOpMaLMKM KaK TaKoBas, COBepLUEHCTBOBasacb W bblna gosepeHa Ao
BMEHEHHOro BapuaHTa NocTpoeHua eé Ha undposom basuce (NtoaM 3TO BOCNPUHAAM, KaK nepexos Ha umbpoBoi
6a3nc cBOero TeXHO/I0rMYECKOro COBEPLUEHCTBA, KOTOPbIN CKOpo byaeT nkeuamposaH!). Mponcxoann nosTanHbIn
npouecc AOCTUMKEHUA TAPMOHMU TaKOBOro ObITMA 3HEepruii, 06pasoBaHMA U COBEPLUEHCTBOBAHUA BMEHEHHOIO
WHTEPBEHTCKOro Pasyma, noaTanHbid MOACTPOM NoA WAeasnbHoe nopobue Akobbl «UcTMHHON LinBuamsauuu
3eman» u npoyee.

CBsa3b 3emnsa — ConHue

ABYCTOPOHHAA. ConHue noayyaeT  NOANUTKY € 3emau.
Heuncnonb3oBaHHble OCTaTKW 3TOM MOAMUTKM — MONSAPHbIE CUAHWUA.
O6bmeHHbIN 6anaHc YactoT CosHue — 3emna npuBenEéH B OTAE/bHOM
pabote. C 1995 roga atoT 6anaHc HapyLeH CO CTOPOHbI 3eMAaun.
YaepsKaHue nnaHeT U CMyTHUKOB MPOM3BOAMTCA He 3a CYET obuiei
rpaBuTaumnm (eé HeT), a 3a CYET TPyOOK CBA3W.

— 3TO fAB/MEHMEe M3 06nacTM PpU3MYEecKoro npolecca, cBA3aHHOe ¢
npoueccom nepebpockn 3Hepruit. TouyHee, 3TO ecTb Npouecc
OOMUTAHMA «U3/IMLIKOB 3SHEPruin», paHee exerogHo 3a BOCEMb
MecCALEeB CrneunasbHO HaKanauMBaemMblX, HO OCTaBLUMXCA mMocne
3aBepLlIEHNs MpoLLecca OTNPaBKM K «noTpebutenam» (ynpasneHue
yepes YK «Ypan»). XpaHUTb Takne 06bEMbI U B TAKOBbIX COCTOAHUSAX
3Heprumn B peweTkax ATmocdepbl bonee anuTenbHble CPOKU, BbIIO
HEeBO3MOXHO U He MpeaycMaTpuBaNOCb UHTEPBEHTCKOM CucTemon,
NO3TOMY WX BbIHYXXAEHHO «CXWUFanuM», KaK HeoTnpaB/eHHble
M3AWWKK. TaK HepauymTenbHO MNPUMEHANUCL  3IHepreTuyeckue
reHepupyloLLMe BO3MOXKHOCTM 3eMun. TakoBasi UCTUHHAA CyTb GU3NYECKOTO eXKerogHoro feaeHus (B npoLusiom),
3aBopaxkmBatoLLan B3op — «CeBepHoe CusaHune»!

Cepebpo

Cepebpo uMeeT CTPYKTYpy peweéTkn, ONU3KYID K MO3ry uYenoseka W
npeaHasHa4yeHo ANA COXPaHEHUA TO/MbKO B LenoyHon cpege (Kak v Na, u3
KOTOPOro OHO M MosayyeHo). MoTomy cepebpo BmecTe € YacTOTaMW KOHTPOASA,
COCTaB/IEHHbIX M3 MMWHEPanNoB, HAXOAWUTCA MNOJA MNOCTOAHHLIM KOHTPOJEM
Cuctembl YnpasneHus.

Cepebpo obnafjaer pAfOM 4YyAecHbIX CBOMCTB. [lepBoe — KaK 3/IeMEHT,
CNOCObHbIV BblAEP!KaTb IHEPreTUUYecKyto nogkauky 4o 139% Ha 41 okTase,
ABNAETCA MEeTKOM B MeauuuHe. BTopoe — KaK 31eMeHT, UMELWNI HUKHUI
nopor meHee 2%, nepexoauT B PTyTb, KOTOpas WMMeeT CBOWCTBA A4a ANA
6MOCTPYKTYp (MOTOMY He AOMNYCTMMO UCMO/Ib30BaHMe cepebpa B BUOCTPYKType).
TpeTbe — cepebpo MMmeeT CBOMCTBO M3MEHATb COOTHOLIEHME 4YacToT, Hampumep, B Bofe. M3MeHeHMe TaKoro
COOTHOLUEHUA AeNaeT HEBO3MOMXKHbIM CyLLECTBOBaHME B BOAE YaCTOT, KOTOPbIX HET Y BUOCTPYKTYPbI.

BbIBObl. Cepebpo sBnsetcs naeanbHbiMm cpeactsom ¢popmupoBaHma obpallaemoro cybCcTUTyTa C 3afaHHbIM
BPEMEHEM XKU3HM.
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Cepa ywHasn

ABNAETCA NPOAYKTOM AeATe/IbHOCTU MO3ra, HO B COCTaB MO3ra BXO4AUTb He
MOXeT.

- pacnpegenntesib NUTaHUA ANA KIETOK OpraHmM3ma.

e ek s Bcemn  0BMeHHbIMM  npoueccamu  ynpasaser  Mo3f,  HO
pacnpegenutenem «bnar» Ana KAETOK OpraHM3ma ABAAeTCs cepale.
Cepale MMmeeT OA4HY HEMasIOBaXKHYH OCOBEHHOCTb — €ero Hesb3s
MPOCTO TaK OCTaHOBUTbL. MpW cO34aHUM YenoBeKa BbLIO yYTEHO, YTO
nepefaTyvk (MO3XKEYOK) U NErKMe [OJ/IKHbI MOJy4aTb YacToThl,
. ) KOTOpble He HYXHbl OBbIYHbIM KaeTKam. MoTomy bbio co3aaHo ABa
Trescmepma s A\ Kpyra KpoBoobGpalweHus. bBonbluo Kpyr — HU3KOYACTOTHblE
NN CTPYKTYpbl, Masblii — BbICOKOYACTOTHble. Pacnpegenutenem
ABNAETCA cepaLe.

Bepxiun nonan pesa

Koranan 1eromion
aprepn

Tipawoe npeacepme

Aopramani anan

Tpassa xenyaones cepauta

Muama (vuncapa)

Aupouan T

Higssuan nonan wewa Aopra

Cunpepunyeckumn mecsy,

3T0 3BE3AHbLIN MecAl, — nepuos, [ABWMKeHUs JlyHbl Ha Hebe OTHOCUTENbHO 3BE3Z, (MOAHBbIN
060poT BOKpyr 3emnn) 27.32166 = 27 cyTok 7 4ac 43 MUH

Mepuoga obpaweHuns semnaun Bokpyr ConHua

SIDEREAL -
ZODIAC “ummt

Cuna Kopuonuca

OfHa 13 CUN MHEePLIMU, CYLLEeCTBYIOLLAN B HEMHEePLMANbHON cUCTEME OTCYETA M3-3a BpaLLleHUs
M 3aKOHOB MHEPUMW, MPOABAAIOWAACA MPU ABUMMKEHUM B HanNpasJeHUW Mog YrOM K OCM
BpaLLeHMS.



http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%89%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
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CucrteMHbIN KOMIJeKeC pa3nUYHbIX cneundcgpunyeckux
KOHCTPYKLUN

Cuctema, C TOYKM 3PEHUA TEXHUYECKOW OCHALLEHHOCTM ANA MNPUAAHMA MOJHOM
yNpaBAAeMOCTU MUCMONHUTENIbHOMY COCTOSIHUIO BEpPbl, NpeacTaBasna cneayowmi
CUCTEMHbIA KOMMNEKC Pa3/IMYHbIX CNeundUYecKUX KOHCTPYKLMIA:

- Komnnekcbl YnpasneHus €O BCeM CBOeN pPa3BETB/IEHHOW CETbI0 OOBEKTOB M
CEpBEPOB YNPaBAEHUA /1A KaXA0ro reHoTMna Mosra;

- CneumanbHble Ky/IbTOBbIE COOPYKEHUA 0COBOM KOHCTPYKUMMN ANA KAXKAOro reHoTUna
MO3ra M COOTBETCTBYIOLLEN PENUTMO3HOMN KoHbeccuu;

- CTPYKTYpbl MHGOPMALMOHHbIX 6/IOKOB B OKPY»KaloLLEN Cpese U MO3ra YeI0BEKA;

- CTPYKTYpbl NOCTPOeHMA WHPopmauunm u eé€ crneumduyYeckme KOHCTPYKUUKU, B
33aBUCMMOCTH OT e€ NpeaHa3HavyeHums.

3TO He NOJIHbIM, HO BMNOJIHE AOCTAaTOYHbIA MepevyeHb A7 UCTUHHOFO OCMbIC/IEHUA PAacCMATPMBAEeMOro Bonpoca.
MMeeT CMbIC/I B HacTOALLMIA MOMEHT 06paTUTb HEKOTOPOE BHMMAHME Ha TEXHO/IOTUIO Npuema U nepesayu
MHGopMaL MK, CBA3bIBAA ITOT NPOLLECC C YEe/IOBEKOM U ero GyHKLUMAMM MOo3ra. ITO, B ONpeneNeHHON CTeneHu,
NPOACHUT HEKOTOPbIE COKPbITbIE MOMEHTbI, BAnAOWME Ha GOPMUPOBAHNE UCNONHUTENBCKOTO COCTOAHUA BEpPbI, B
TOM YnC/ie U PENNTUNO3HON.

Cucrema otcuyera BpemeHun

3TaNioOH BpeMeHU — ABMMKEHME MArHUTHOroO MMMy/bCa B MArHMTHOM none 3emau
(8nA HeWTPOHHOro MpocCTpaHcTBa). [NAa APyrMx NPOCTPaHCTB — APYrMe 3TajoHbI.
Kaxkaas GMOCTpyKTypa MMeeT COOCTBEHHbIN 3Ta/IOH BPEMEHMW.

0 — oTcyeTa BpeMeHW — OTHOCWUTE/NIbHO MNJIOCKOCTM, MOCTPOEHHOW MO /MHUK
CeBepHblit nontoc — MarHUTHas ocb 3emMu.

Cucrembl CVIHXpOHVI3aLIMVI n ToyHoro BpeMeHU

ropn K OTcyét BpemeHun BenétcA no MeToHy. CurHanbl TOYHOro BpemeHu AaéT JlyHa,
O PLIMCKHE .. o

e mupaymb npuémo-nepegatroni LeHtp — CtoyHxeHax. Mpamaa ceasb ¢ AN, Komnaekcom
Kalinac, Komnnekcom cBfA3mM co cnyTHMKaMu naaHeT. ObecnevyeHne CMHXPOHU3ALUN
WCMNOJIHEHMA KOMaHA,. 3aa&T TaKT Konnanaepam 3emnu.

b Ocrpon
Mekcukn IMacxn

Cucrtembl cBA3U

Kaskabli Komnnekc, o6bekT, CUcTeMa MMEeRT MOCTOSHHYIO CBA3b MeXay
€060/ U C AUCNETYEPCKMM LLEHTPOM.

JINHUM BbICOKOYACTOTHOM CBA3M (OKTaBa > 84)

pacnonaratotca Ha h < -3750 m.

OtgenbHble KomnieKkcbl MMeHT CBA3b CO CMyTHWMKaMK niaHeT, JIyHOW,
ConHuem.
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Cuctema YnpaBneHus 3emnu

et _ — C/I0XKHAA MepapxmyecKasa cmcrema.
ascrpamn | [Bemmume ovepa|[  Kammac |[(®orman, mucex ][ Semomex | [ Mackaa:;]- Komnnekc CTPYKTYp, BK“*O%NOU-W'V'
N —1 - Cuctembl KoHTpona
Grorena puew i CraumoHapHble Cuctembl KoHTpons.
MepeasukHblie Cnctembl KoHTpoOAA.
pea P

KoHTponb cocToaHmna aTmocdepsl.

O6beKTbl MOpPCKOro 6asnpoBaHMs.

Cuctembl cBA3M.

Cuctembl IHeproobecneyeHms.

Komnnekcbl YrnpasneHua.

Cuctembl KoopguHauum.

Cuctembl CMHXPOHM3aUUK 1 TOYHOTO BPEMEHMU.

Tpennanpes

> [— ypan _l Nacx
nesrp
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Obmaxkes (HIO)
i
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Konnazepbl *KU3HU.

O6beKTbl (H/10).

Mupamunabl ,BKAOYAA NTMPaMUbI C NaBaloLLEN rTeOMETPUEN.

CpenHsna rnybrHa pacrnosioXKeHUs Bcex CTPYKTYp M 06bekToB h = -4400 meTpoB (0T ypOoBHSA Mops).

Ha 3emne nmetotca 6onee 2000 cuctem KOHTPONA.

Ba30BbIli MO3T KaXK40ro MHAMBUAYYMA XPaHUTCA B apxmBe CUCTeMbl YNPaB/ieHUs, B KaXKAbl TAaKTOBbIA MHTepBan
NPOU3BOAMUTCA KOHTPO/Ib MO3ra MHANBUAYYMA C 3aMUCbio MHPOPMaLMK;

Cuctema YnpaBneHus UCNosb3yeT 7 TUMNOB BPEMEHW, OAUH U3 KOTopbix (60*60*24) ABnseTcA TaKTOM HUMKHEN
YacTu peLleTKu.

[Ona nepeHoca nHpopmauumn Cuctema YnpasieHUA WUCMONb3YeT My3blKalbHbIA PAA, U PE30OHAHCHbIE KOHTYPbI
NO3BOHOYHMKA ABNAKTCA NPUEMHUKaMU UHDOPMaLIMK.

[ns ynpasneHnsa mosrom Cuctema YnpaBaeHWs UCNOb3yeT MHOW My3blKaibHbI paa,.

Pag ona ynpasneHus mosrom: DO RE MI FA SOL LA SI NA, Kog LALALA (666)- no3biBHble NAOC KOA U3 MarMyeckoro
KBagpara.

Cuctembl YnpaBieHUs Ha 3emne obecneynBatoT:

- BBOZ, M COMPOBOXAEHNE HOBbIX Mporpamm;

- dopmupoBaHMe “HOBOro Yenoseka” no Tekyluen MNporpamme;

- obecneyeHune yC/0BUI CyLLLECTBOBAHMA BCeX BUOCTPYKTYpP No Bcem Mporpammam (CTapbim U HOBbIM);

- nepegaya Ha CosHLE NOTEHLMANO0B BCEX HEOOXOAMMbBIX EMY YacTOT;

- NOAAEePKKa TPYOOK CBA3M CO CNyTHUKamM, JlyHol, ConHuem;

- npeobpaszoBaHMA 3eMn B paMKax HoBoM MNporpammbl;

- obecneyeHune asmkeHUsa scei CoNHEYHOM CUCTEMbI

CY3 - KoTopas BK/tOYaeT HEeCKosbKo KomnnekcoB YnpaBneHus, CTaLMOHAPHbIE CUCTEMbI KOHTPOASA U 0B6BbEKTbI
(H/N10). Bcé 3To B3aMMOCBA3aHO He TO/bKO mexay coboi, Ho u ¢ ConHuem, JSlyHON, cnyTHUKamKU naaHeTt. Llenb
Cuctembl YnpaBneHua — co3gatb BUOCTPYKTYPY, NONHOCTBIO OTBeYatoLyto TpebosaHuam Mporpammbl. Ha raybuHe
h = -4400 meTpoB HaxogaTca Cuctema YnpasneHus n Komnnekcbl YnpasneHua, a Takke Cuctembl KoHTpons,
O6bekTbl MNMoaKaukK, PeTpaHcaaTopbl, KoHeYHble TepMuUHanbl, 06bekTbl (H/10). Bce Cuctembl YnpasaeHusa 3emnm
CMHXPOHM3MPOBaHbI NO TaKTy, 3adaBaembim ConHUEM, C y4ETOM ABUNKeHUA JTyHbI

Cuctema YnpasneHua 3emnu, CO3JaHHad MWAIMapAbl NeT Hasaj W BKAKOYalowWwas He TonbKo Komnnekcol
Ynpasnenus Ha 3emsie, Ha U Ha NAaHeTax, CNyTHWKax naaHet, ConHLe, He AONYCTUT NPUOBLITUA NOCTOPOHHMX 6e3
paspylueHunsa camoit Cnuctembl YnpasaeHus. Hukakme H/10 Ha 3emto He npuaeTanu (M HUKOro He NPUBO3UAN).
Kpome Toro, nepemetteHne B Kocmoce HUON0OrMYECKMX CTPYKTYP HEBO3MOXKHO — Yepe3 HEKOTOPOEe BPemsA OT HUX
ocTanack H6bl Kyya necka.

Mpexge yem aatb nHdbopmaumio, Cuctema YnpaBaeHUA FOTOBWUT BCE He0OXOAMMOE He TO/bKO Ans npuéma
nHdopmaLMmn, HO 1 CO3AAET CTPYKTYPbI, NOAAEPKMBAIOLLME BblAAHHYIO UHDOPMaUMIO.

PasBuTMe npoucxoauT cTyneH4yaTo. B nepsyto ouvepenb cospatoTcA K-CTPYKTYpbl KOHTpoAas, obecneumsatowme
KOPUA0P Kak BOCNPUATUA MHOOPMALLMK, TaK U AEUCTBUA NO 3TOW MHbOPMALUK.

Ha 3emne 124 komnnekca, BkAtoYana CTOYHXIHAXK — KOHTPO/Ib U U3MEHEeHMA NOBEePXHOCTEN Ha Cylle M B OKeaHax,
MOpPSAX.

A 1}

(MonGaan)

| capaes
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Cucrema xmn3Heobecne4vyeHus

Ecav  dusmyeckne napametpbl  HebecHoro  Tena
noaxofAt AnAa  GOpPMMPOBAHUA KUBOW KNETKM
co3gaetca Cuctema Ku3HeobecneyeHUsA, KOTOpasa yKe
6e3 H/10 obecneunsaert:

- KOHTPO/Ib COCTOAHUA HooCchepbl;

- XpaHeHWe aBTOHOMHOTO MO3r3;

- NepeHoc MOo3ra;

- CONPOBOXAEHNE aBTOHOMHOTO MO3ra;

- CBA3b C QaBTOHOMHbIM MO3rOM MNpPU W3MEHEeHUU
nporpaMmmbl 4encTBUN;

- KOPPEKTUPOBKA NamATK (No WwabnoHy);

- nocne CMepTM — YacTU4Hasa JIMKBMAALMA MO3ra
(nocnepytowmii nepeHoc Ha Apyrue 6GUOCTPYKTYpPbI UK

Ha YKMBOTHbIX, W CO34aHNE TYMAHOMAOB);

- CBA3b C N/IaHETOM, OTKyAa NnepeBe3eHa AaHHaA LMBUAN3ALMA ;

- pasBUTME MO3ra No Nporpamme;

- €C/IN Ye/I0BEK YMMPAET paHblle, TO ero Mo3r (Npu NosIHOM COBMaZeHnn BCeX BUONOTMYECKUX MapameTpax, Bcex
CUCTEM CBA3W) MEPEnUCbIBAeTCA Ha HOBOPOMKAEHHOrO, NMPW 3TOM BO3MOXHO 4acCTMYHOE COXpPaHeHue MamaATu
(bonbluas peakocTsb). EWwé bonbluei pefKoCTbio ABAAETCA NOJHbIA NepeHoC Mo3ra Ha gpyron “koxseiiep” (OHK).
M3BecTHbI 2 ciyyaa — 3To “TaraHporckuii ctapel”, KOTOpbli MMen NosHbIKM Mmo3r AnekcaHapa | u AHactacus, yei
MO3T NMEePEHOCUICA HECKONIBKMUM KeHLLMHam. MccnenoBaHma yKasbiBaan Ha pasHble [JHK, HO He Mmoriv o6bACHUTb
deHoOMeH namAaTw.

dnemeHTbl Cuctembl Npneo3AaT H/10, 1 B ganbHenwem Cuctema obecneynBaeT u cyliecTsoBaHue cammx H/O.
Cuctema MusHeobecneyeHnuns dopmupyet nog ceba cobcTBeHHOE WMHPOPMALMOHHOE MPOCTPAHCTBO. TaKMX
NPOCTPaHCTB Ha 3emne 18, 1 Bce OHM NpegHa3HaYeHbl, Kak U 4, o5 BbINOJIHEHUA COBCTBEHHbIX MPOrpPamm.
Cuctema *umsHeobecneuyeHua (B ganbHeriwem — CucTemMa) — 3TO YHUKaNbHAA CTPYKTypa, NpeaHasHavyeHHas and
BbINONHEHMA caeayowmx GYHKUNIA:

- NOAAEPKKA KM3HM HA 3emsie U B Npeaenax KobLa, ChopMUPOBAHHOTO KakK

YKM3HEHHOEe NPOCTPAHCTBO (419 3eMAN — 3TO KObLLO — METEOPUTHBIN C0M);

- Pa3BUTHE XKM3HM MO NPOrpaMmme, 3a710KEHHOM B CUCTeMy 1 KoppeKkTupyemoi Haacuctemoir;

- 3awmTa (MHGOPMALIMOHHAA) OT BHELIHEro BMeLLIATeIbcTBa MHbIX Haacuctem;

- 3almTa (PpUn3nyeckan) ot 06bEKTOB MHbIX Haacuctem (HNO).

Nobasa ¢dopma XKU3HM TpebyeT nopLepKKM dacToTHoro 6anaHca, M 3Ta NoAfeprkKa obecneymBaeTcs Ha
BPEMEHHOM WM NOCTOAHHOW OCHoBe (CucTema). BMOCTPYKTYpbl Ha Nto6oM HeBecHOM Tene UMEIOT TONbKO TOT
CMEKTP YacToT, KOTopbli obecneymBaeTca CucTeMol. ITOT cneKkTp YacToT obecneveH AnMbo 3a cuet H/IO (co3paeTca
KynoJi, BHYTPU KOTOPOro 1 obecrneyeHa *Kn3Hb BUOCTPYKTYPbI, A1 KOTOPOM YacTOTHbIV HanaHc yHUKaNeH).

Cucrtembl KoopanHauun

(Ha 3emne wux 3) npegHasHayeHbl AAA KoOopAuHauuu [lporpamMmHbIX OEeNCTBUI CO
CnyTHUKamu nnaaHer, JlyHoi, ConHuem.
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Cucrembl QHeproobecneyeHuUs

HasHaueHue — TpaH3uUT aHeproobecneyeHns Bcem obbekTam Cuctemsl.
Kakgblt  Komniekc wMeeT pasBeTBAEHHYID cUCTEMY “akkymynatopos”,
PacrnoNOMKEHHbIX MOCNeA0BaTENbHO- NapasienbHO OTHOCUTeNbHO Komnsekca.
3T Cuctembl UMetoT MHAEKC 560 (Ha 3emne mx 44).
Mpumep uenoykun: Komnneke Inbbpyc -> Copusa -> benas LiepkoBb -> MHEBHUKM
' (Mocksa);
\ Ot benaa Lepkosb -> Bonrorpag -> Camapa 1 ganee Ha BocTok.

g

i

Cucrtembl Tekywero YnpaBrneHus

MepexogMm K r1aBHOMY BOMpPOCY — ynpaBaeHUio puHaHcamn. Kak oTmedanocb paHee,
BCE Ha 3emsie cylwecTBYeT To/Ibko b6narogapsa Cucteme YnpasneHusa. Kpome 6a3oBbix
Komnnekcos — B ABcTpanuu, ddbuonum u T.4. cywecTtBytoT Cuctembl Tekyluero
YnpasneHua.

1, 2, 3 — Cuctembl Tekyuwiero ynpasnenus Kannac , Anbnbl, KanndpopHus — scero 12
Cucrem.

4 — KoopauHaTtop (Yexos).

5, 6 — KomnneKkcbl nogkayku n dopmmpoBaHua cybcTmTyTa.

7 — BolumncantenbHblv LeHTp (Mpnanausa).

8 — Cepsepbl.

9 — TepmuHanbl (opPLIOpHbIE 30HbI).

KomnneKcbl NoAKauKM A0MKHbI 06ecneumBaTb NOALEPIKAHNE HA  HYKHOM YPOBHE TeX YacTOT, KOTOpble ABAAIOTCA
KOHTPO/IbHbIMW A1A onpeaenéHHoro BuAaa PUHaAHCOB.

Mpumep — ecamn B EBpo ucnonb3yetca 0s;g;, TO KOMMNJIEKC NOAKAYKK Yepes cepBepbl obecneunsaet 100% no aTtoit
rpynne. To }Ke, KOHEYHO, eCTb U Ha LIMHAX, HO KaK coob6liaeT rmapomeTeoLeHTp, CYLLeCcTBYIOT LMUKAOHbI U
AHTULLMK/IOHDbI, KOTOPble MEHAIOT TEMNEepPaTypy, U B HEKOTOPbIX MeCTaxX €BPO MOTyT OKa3aTbCA (pa/ibLUMBbIMMU.

Cuctembl TpaHcnAuun 3HepronHdgopmMaLMOHHOro
yrnpaBnsieMoro conpoBoOXAeHUsi pa3BuTUEM niogen

CeAasb ¢ J/lyHol, ConHUEM M CNyTHMKaMK nnaHeT bbiia
OTCTPOEHA HE Ha NPAMYIO C KaXAblM UHAUBUAOM UAU
rpynnoM M3 HKUX, MOCKOAbKY MO3r Atofel He B
COCTOAHUMN obnapatb TaKoBbIMU CNOXKHbIMM
CNOCOBHOCTAMM MO MOWHOCTU U OYHKLMAM,
CBA3AHHbIMM He TOJIbKO C TMPUEMOM, HO U
nocreaywowen  aewMPpPoOBKOM U NPUMEHEHUEM
uHpopmaummn. Bca  cneumduyHas  nporpammHas
MHbOPMaLMA, Kacalowanaca ynpaBieHUA pasBUTUEM
Bcelt Buonormyeckoi chepbl BoOOLWE, NPUHMMANAcb
7 \, YK Kainac-1,2, a ynpaBneHue Bcel CBA3bD C
nnaHetTamun ocyuwectenanocb CY nnaHeTamu, pasmelleHHON nof tepputopuelt dduonuu. CeA3b CO CNyTHUKAMMU
nnaHeT, Npuém u nepepava uHoopmaumm, obecredyeHne TpPybOK CBA3M, KOOPAMHAUMA BPEMEHM, KOHTPOb
AuxeHuna CoNHeYHOM cucTeMbl U Apyrve onepaunoHHble GyHKUMK, — BCE 3TO BO3/1araaoch Ha oty CVY.
Mocne npuema nHbopmauun ¢ JlyHbl, CoNHLA U CNYTHUKOB NaHeT, eé AelwndPOBKK, a TaKXKe B 3aBUCUMOCTU OT
npegHasHavyeHus, GyHKLMOHANbHOTO OPUEHTUPOBAHMUA, CPOYHOCTU, NOCNEA0BATENbHOCTU UCNONHEHUA U APYrUX
dakTopos, YK Kalinac dopmunpoBan n TpaHcanposan MHboOpmaLmio, Kak ynpasastowyo, ans YK Kaskas, Anbnbl U
KanudopHua nnm Ha gpyrme Komnnekcobl M CucTembl YNpaBneHus, ecim ux gencteusa TpeboBann Kakon-anbo
KOpPPEeKLUMM WAW y4acTus, B TOM UMUCAE KOPPEKLMU COCTOAHWI OKpy)Kalolelh cpeabl, MNpPUrogHoin ana
CYLLECTBOBAHUA NIOAEN WU YNPaBAEHUA UX AEUCTBUAMM B KOHKPETHbLIX YCAOBUAX U COCTOAHMUAX OKpYKatoliein
AEeNCTBUTENBHOCTU. DTUM MHOFOYypOBHEBbIM npoueccom dopmmpoBanacb M obecrneymBanacb OCHOBHasA 4YacTb
CNoXHewWwen CUCTeMbl TPAHCAALUU SHEPrOMHPOPMALMOHHOIO YMNPABAAEMOro COMPOBOMXKAEHUA PA3BUTUEM
nofen. 3To UCKAYAN0 Kakme-nMbo B3aMMHble TPAHCAALMOHHbIE MOMEXW, MCKaKeHUs, obecneunsano CTporyto
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aflpecHyl0 MHPOPMALMOHHYIO UAeHTUOUKALMIO, BMNIOTb 40 AOBeAeHUs €€ A0 KOHKPETHbIX WHAMBUAOB WU
Ha3Ha4YeHHOro obLecTBa U3 HUX, B YaCTHOCTMU.

He BCE& 6bIn0 rnagKo 1 naeanbHo, bbiBanu M HeKoTopble cboun. Becbma BaXkKHbIM NOKasaTeNnem nNocneacTBuii Takoro
baKTa HecyLL,eCcTBEHHOrO UCKaXKeHnsa 1 cbos, ABAAeTCA NPOAB/IEHUE 33 NOCAeAHUE ABa AECATUNETME OFPOMHOTO
KOJIMYEeCcTBa /INL, HETPAAULMOHHOM MOJIOBOM OPUEHTALMM, T.e. TaK Ha3blBAaeMbIX B CBETCKOM cpeae «ronybbix u
necbuaHoK». TakoBaa MoJ0BasA «MyTaUMA» NPOMU3OLWNA MMEHHO NOTOMY, YTO CO CTOPOHbl MCTUHHOM CuUcTembl
Ynpasnenua 3eman ¢ 1995 roga Hayasica akTUBHbIA NPOLECC NMKBUAALMKN YacTu 6a3oBbIx NMporpamm GbiBLIEro
WHTEPBEHTCKOrO YnpasneHus. B pe3ynbTaTe BMeLIATENbCTBA B OAHY W3 HUX, NPOrpammHble AencTBus
CUCTEMATUYECKON KoppeKuun OyHKUMIA mMo3ra Ans uHAMBMAOB 4XX reHoTuna mosra, paHee MpOBOAUMbIE
Komnnekcom Kalinac-1, ctanv gasaTb cbou MO TaKTy MPOWCTEYEHUA 3TOTO C/AOXKHOTO MpOLLecca, CBA3AHHOMO C
U3bATUEM HEWTPUHHOTO COCTOSIHUA MO3ra OTAE/IbHbIX MHAWBUAO0B B ONpeAen&HHON LMKAMYHOCTU C NocieaytoLel
NPOBEPKO, KOPPEKLMENn N BO3BpaTOM ero. B pesyabTaTte 3Toro TaktoBoro c60s, MHOrMM 0COBAM My¥KCKOro nona
6ECKOHTPO/IBHO, HO WAEHTUOULMPOBAHO, BMEHANACb OYHKLMA «KEHCKOTO BJIEYEHUA K PA3MHONKEHUIO» U
HaobopoT. KcTaTu, OTMeuyeHO, YTO 0COBM MYXKCKOrO Mnosa, noayumswive QyHKLUM «KEHCKOTO B/IEYEHUA K
Pa3MHOMEHUIO», 0BpesIn COBEPLUEHHO TAKOM Ke «JIYHHbIN» TaKT M3MeHeHWs OBMEHHbIX MPOLECCOB, KOTOPbIM
06124a10T KEHLWMHDBI (KKPUTUYECKME AHW»). TakoBble c6oun Bbinn U paHee, HO OHU He HOCU/IM MACCOBbIN XapaKTep
M UMENW BHYTPEHHIOK MaToNOrMI0 NO GYHKUMAM MO3ra UHAMBMAA. ITO B KAUECTBE HE CYLLECTBEHHOIO NpUmepa
3HaYMmocTu 1 ocobeHHocTel B1A0B cBs3u N2 1,2 u 3, HO MHOTOe YTO M3MEHWJIO B O6LLECTBE NIOAEN U UX BbITUN.

Cucrembl YnpaBneHusa 3eMnéeu

— BCe BMAbl “3emaaHbix” paboT — co3gaHMe M 3acbifka, OBUMKEHMEe MJuT,
dopmuMpoBaHMe BHELIHEW CTPYKTypbl NOBepxHOCTM W cnoés Hoocdepbl,
obecrneyeHune 3aLMTbl 3eMIM OT NOCTOPOHHMX H/10.
Konnuectso CY 3emnéit — 18, KoopAMHaTbl Pacno/IOKeHUA U TNybUHA MU3BECTHbI.
Kaxkgas CY 3emnén nmeet o 120 Cuctem KoHTpons.

ObecneunBaetr Habop noTeHumanoB ansa Bcex CY nyTém npeobpasoBaHuA
CTPYKTYP BaKyyma B COOTBETCTBYIOLLME NOTEHLMANbI OKTaB U1 BOAY.

Komnnekc — camblii 6onbluoii, pacnonoxeH Ha ceBepe Tubeta (TeppuTtopus
Kutas).

Kaxkaas 6MOCTpyKTypa umeeT Habop “KUTAUCKUX” TOYEK.
Mepuoguyeckuii cbém UHPopMauMM C NocnedyloWwmm aHaAN30M U
Koppekumeit. (Kalinac, Tuber)
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Cucrtema YnpasneHusa obbektamu (HJ10)

PacnonoxkeHa Ha Tepputopum CLUA.

®yHKUMKM — no 3anpocy nasHoi CY ocywecTsaseT NogbeM U NOCafKy
obbektoB (H/10). MMoa BepxHUM cnoem 3eman WX 3672  WTYKW.
dopmuposaHue TpyboK BbIXOAA M BXOAa, NMOCaZKa Ha penep, KOHTPOJb
noabEma U NocagKu, BKAKUYEeHMe go3anpasku 1 1.4. Kpome CY, vyactb HNO
BbIMO/IHAOT PO/b “CKNaaa 3anacHbix Yacten” (oamH U3 HUX — COKONbHUKM,
MocKBa), apxuBa U CUCTEM CO34aHUA opyKus (48 cuctem, 3 U3 HUX — Ha
rnybuHe go 4632 m — Mocksa, Cokon; Tyna, UKeBcK, 3naToycT 1 T4.)

Cucrtema YnpaBneHus nraHetTamu

Tepputopusa dpuonumn. CA3b CO CNYTHUKAMMU
naaHeT, NPUém 1 nepegayva nHpopmaumm, obecneyeHme TpyboK cBA3M,
KOOPAUHALMA BPEMEHW, KOHTPO/b ABUKEHUA CONHEYHOM cUCTEMBI

Cuctema YnpaBaneHUA MO3rom

"‘ Peanusaums nporpamm, KOHTPO/b
- | MaTpuL, ynpaBieHue BUOCTPYKTypamu.

(TpeHnaHnaua).

CuHxpoHu3auma pabotbl Bcex CY. Mocsie nosyyeHnUs TOYHOTO BpeMeHu (c
JlyHbl) No cucteme XasfioK M COrNacoBaHHOM MO METOHy rnepeaaéT BO Bce
CY TOYHbIV OTCHYET BpeMeHu, a Ans “gomoxo3nek” npomMssBoauT NepecyéT B
cucrtemy 24*60*60.

TaKT pna Bcex BMOCTPYKTYp — MO cucTteme XanoK, ANA KEeHWMH — Mo
MeToHy. (KOxKHbI Yanbc, unm “rpuHsuy”)
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Cuctema 3HepreTM4ecKom nogkadku Konmangepa semMnum

Longitude

Prime

meridian

bblna co3paHa (npumepHo 17000 neTr Ao H.3. ANA CYWECTBOBaHUA Bcex
BUAOB GUOCTPYKTYP, PacTeHUid, KOMNAEKCOB YNpaB/eHUsA nocae 3axsBaTta
3emaum ), BkAoYaoLLan B cebs:

- 2 Topouaa, pacrnonoXeHHble Ha raybuHe 1200 m (OT ypoBHA mops).
CeBepHbI TOpOUA, — NOBTOPAET KOHTYP CEBEPHOrO MOAAPHOTO KPYra, FOXHbIN
— IOXKHOrO.

— MepugmaHsl, Bcero 8 640 000 (100 mepuamaHoB Ha 1 CEKYHAY ABUKEHUA
3emnn). He Bce mepuanaHbl HaxoaaTcsa Ha rnybuHe 1200 m. MepuguaHbl He
MMeloT pa3pbiBa, 3TO — 0A4HA HUTD.

Ha noBepxHOCTb BbIXOAUT 4 mepuamaHa, NpeAHasHavyeHHble AAA NOAKAYKMK
06bekToB. [BUXKEHWE MArHUTHOrO MMMY/bCa NO MepuaMaHy OT OAHOro A0
Apyroro nofApHoOro Kpyra npomvcxogumt 3a 0.2 cek.

CuHoguyeckun mecsiyy, (METOH)

ST =PT —PS cmeHa ¢a3 29.53059413580..29 aHeit 12 4 51 m 36"

— 93TO CMeHa HanpaBAeHWUA ABUXKeHUA COJIHEYHOW
CUCTEMBI.

CmeHa CuctemHOM BnacTu

B 3HameHHoe cobbiTuiMtHoEe Bpems, a UMeHHO 24 anpens 2011 , cBeplIEH aKT CMEHbI
CUCTEMHOI BAaCTU OKOH4YaTeIbHO. ITO eCcTb AEeUCTBUTESIbHO CODObITUE BCEIEHCKOro
maclTaba - TMKBUAAUMA MHTepPBEHLMN Ha 3emne!

ABTOMOTOPHO NPOMCTEKAIOLW,AA YacTb OCTAaTOYHbIX MPOLLECCOB BO BCEX HbIHEWHUX
chepax paspyllaloweroca OpraHWM3oBaHHOro 6bITUA  AOAeN, CBA3aHHbIX C
NIMKBUZAUMeEN NnocnencTeuii oT BMeLlaTebCTBa MHTepBeHTCKoro CucremHoro Pasyma ,
a TaKXe 3aMmelleHMe 4YaCTU COXPAHEHHbIX (PparMeHTapHbIX 3/IEMEHTOB MNpeXHero

ynpasneHua Ha 6onee coBeplUeHHble U «POAHbIE», OCYLLECTBASETCA B FapMOHWMM C BonnoweHnem OCHOBHbIX
3BOJ/IIOLMOHHBIX U PEeCcTaBPaLMOHHbIX NPeobpasoBaHUt BO BCEX KOHCTPYKUMAX WM COCTOSHUAX 6bITUA 3Heprui
3emnn n ynpasneHus umu B nepuog 2012+2024 roabl (MepexoaHsiii nepuos).
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CoBepLueHcTBOBaHUe U pa3Butue BeceneHckoro Pasyma

NPOUCXOAUT UMEHHO TaKMM MyTem YMnpaB/AOLLEro NoneynTenscrea u
BOB/IEYEHHOIO aCcCOLMMPOBAHMA Pa3BUBalOLLMXCA Pa3ymoB Ha niaHeTax,
obnagaloWwmnx  YCNOBUAMM  XKU3HU WU PasymeHHOW opueHTauumen.
Monb3yAcb JIOTMKOM CYXAEHUA, HAaM C HEKOTOPbIM ynpexaeHnem
NonycTua0 U3BECTUTb O TOM, YTO A1 UICTUHHOTO YenoBeka nNpu HaaMyuum
y Hero mo3sra 512 okTaBbl 1 60/1ee, NOCTOAHHOE ero COCTOsIHME MNIOTU He
TpebyeT  MHEPUMOHHOTO  (MaTepuasibHOrO)  COCTOSHUA  SHEPTrUW,
dbopmupylowmx matepuanbHoe bbiTe (GU3MUECKMI NnaH) ero KMBbIX
KNeToK naotu. Ho npu ypoBHe okTaB mo3ra 6onee 512, oH (MHAMBUA)
CMOXKeT 06/1a4aTb BO3MOMKHOCTbO CAMOCTOATE/IbHOTO OOpsXKEeHUs B
du3MYecKUint NNaH (B maTepuasibHoe 06anuMe) Ha onpeaeNieHHbIN nepuoa, cCobbITUMHOTO BPEMEHMU, T.e. KCHU3OMUTU
B GM3MYECKMI N1aH» No YHKUMOHANbHON HEOOXOANMMOCTHU, ecnum TpebyeTca TaKOBOE UCMOJIHUTE/IbCKOE yyacTue.

ConHeyvyHasa Cucrtema

— MWCKycCTBEHHas, Kocmoc HuMKorga He B3pbiBanca, cohepbl
Xabbna HeT M HanmomMHaeT KypuHoe ANLO C rpaHuuamum 56
OKTaBa rpaBuMTaumMKn Ha rpaHuue M 84 — B ueHTpe (ConHue).
ConHeyHasa cuctema ABNAETCA eAUHOM CUCTEMOM C MPUCYLLUMMU
TONBKO €M KOHKPEeTHbIMW  PUIMYECKUMWU  BEUYMHAMMU
(npunoxeHune 1 K Tomy 8).

Bce nnaHeTtbl CO/MHEYHOM CUCTEMBI, CMYTHUKM MNAHET, CaMo
ConHue co3aaHbl  UCKYCCTBEHHO, C TOYHO  334aHHbIMMU
napameTpamu, OpuUeHTaUnen 1 pacnpeseneHmem macc.
ConHeYyHana cMcTema BpallLaeTcA BOKPYT raflakTUYeCcKoro LLeHTpa
Nno 3NAMNTUYEecKoW opbute. [locTynaTenbHbli  NPUMHLMN
OBUKEHUA — aHanormdeH npuHumuny asuxenuns H/0, npu stom
Kaxkable 11.24 roga (3eMHbIx) NepecekatoTca MarHUTHbIE MEPUAMAHbI FafakTUKU. HakAOH 3KAUNTUKKM ConHeYHOoM
CUCTeMbl CO3/aeT NoNepPeYHy COCTaBAAOLLYIO ABUKEHWUA.

ConHue — rpaBUTO-MarHUTO-3/IEKTPUYECKUIA reHepaTop ABMKeHNUs Bceil CONTHEYHOM CUCTEMBI.

JHepreTMYeckMe macchbl MaHeT pacnpejesieHbl Tak, YTO NPaBO M JIeBO BpalLAloLMecs IHepreTMyeckme Macchl
O/ZIMHAKOBbI, U3 3TOTO C/leflyeT BblBOA, O CylecTBoBaHUM B CONHEYHOM cuCTeMe MAaHeT, MOKa He 0BHapyXKeHHbIX
acTpoHoMamMu. CoNHLE ABNAETCA TAKTOBbIM FeHepaTOPOM ABUMKEHWUA, U 3TOT reHepaTop COMPAXKEH C CUCTEMAMMU
KU3HeobecneyeHns Kaxaon nnaHeTbl. M He UMKNOH (aHTULMKNOH) NpMHEC TeMnepaTypy, a N0KaAbHOEe U3MEHeHUne
3NEKTPUYECKMX MapPaMeTPOB CETKM XapTmaHa MPUBENO B ABUMKEHME MaKpOCTPYKTypbl (aTmocdepy). Cymma
anbbeno nnaHet CoNHEYHOM cUCTEMbI A0XKHa ObITb PaBHOM HyAtO. B Tome 8 npuBeAeHbl yCA0BUA CYLLECTBOBAHUA
HynA anbbeno ConHeuHol cuctembl. M3 3TUX YCI0BUI BbiTeKaeT, 4To CoONHeYHan cuctema LOKHA UMETb elle Kak
MMHUMYM 2 N1€eBOCMMPaabHbIX MAaHeTbl TMna 1 (M rpaHuubl CylecTBEHHO paclimpeHbl). ConHeyHaa cuctema
(cdopmmpoBaHHan) gBuranaco K 4 3se3ge bonbwon Megseanupl, anekc — nambaa — Fepkynec.

ConHUEe MMeeT BCe OKTaBbl 3/1IeKTPUYECKOro MMMyAbca, BKAoYaa 128. MpaKTuyeckn 3to beckoHeyHas “Ttonka” —
nepesos 1 BT n3 84.5 oKTaBbl COOTBETCTBYET 10”® BT B okTase 22.5. MMeHHO 3Ta OKTaBa M NpUHMMaeTca 3a
nsnydeHne ConHua. Hambonbluas nepesoaHana oKTasa — 88.5 (u3 128.5). Odedekt maccbl ConHua 3a cyer
BblAE/NIEHMA TPABUTO-MArHUTO-3/IEKTPUYECKOTO MMMYIbCA COCTABAAET COTHU TbICAY TOHH B rog,. Mpu nepeceyeHnn
CONHEeYHOM CUCTEMOM MArHMTHOTO MepuaMaHa Macca BOCCTAHAB/AMBAETCA, HEWTPWMHHAA OCHOBa KOHyca
obecneunBaeT He TONbKO BOCCTAHOB/IEHWE BbICOKMX OKTaB, HO U M3MeHsAeT afbbeso Ha MOMEHT BOCCTAaHOB/IEHUS.
Bce o6beKTbl CO/IHEYHOW CUCTEMbI ABAAIOTCA HE UHEPLUMOHHOMW MACCOM, U MMEIT MHEPLMOHHYID Mmaccy B
HEUTPOHHOM M HEMTPUHHOM CcOCTOAHUU. B npegenax ConHeuyHoOM cucTeMbl NPOU3BOAUTCA MHTEHCUBHDbIN 06MeH
uHdopmaumeii, u nepexon Ha 8 — OKTaBHbI! (PYCcCKMit) paa Nno3BoaseT NPousBoaUTb AelndpoBKy. Bce naaHeTsl
CoNnHeYHoM cncTeMbl BPALLAIOTCA BOKPYF OocK 3a cyeT aHeprum ConHua. MpuHUMN onucaH B NPUNOXKEHUU 7 K TOMY
8. Bce cnyTHMKM NNaHeT BpaLLLatoTca 3a CYET SHEPrUMM NaaHeTbl. Bce nnaHeTbl CoNHEYHOM cucTeMbl pa3aeneHbl Ha 2
Knacca. Knacc 1 — 3To niaHeTbl, Ha KOTOPbIX BO3MOXKHO popmMmpoBaHMe BUOCTPYKTYP, M Kaacc 2 — NAaHeTbl, Ha
KOTOpbIX Takoe ¢OpmMMpPOBaHME HEBO3MOXKHO (Hampumep, M3-3a OTCYTCTBMA CUCTEM KM3HeobecneyeHus
6uocTpyKTYyp). AnsA Knacca 1 fgosKHbI BbiTb €CTEeCTBEHHbIE YC/I0BMUA CYLLECTBOBAHMA U MNpefesibHOro pasBuTUA
6UOCTPYKTYp, @ ANA Knacca 2 — yCN0OBMA ANA aBTOMATUMYECKOro noAdepikaHusa anbbeno (Hanpumep, BeHepa u
MepKypuit). TpaHUYHblE NapameTpbl CyLLecTBOBaHWA OUOCTPYKTYp Ha 3emne 3agatotca JlyHoil. B macwTtabe
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Kocmoca Henb3s roBOpUTb O MFHOBEHHOM W3MEHEHMM KaKuxX — NMbo napameTpoB, MO3TOMY WMCKYCCTBEHHOE
n3meHeHue anbbeno MOXKET NPMBECTU K BbIXOAY 3a Npeaesnbl rpaHul, YTo nosseyeT 3a coboit 6onee cepbesHoe
BO34€eMCTBME Ha “HENOCNYLWHY” cucTemy.

ConHue

— 3TO NJIaHeTa, No pasmepam He 6osblue 3eman. ATmocdepa ConHua —
3TO NocnenoBaTesIbHO pasaeTtas (Mo TMNY KanycTbl) aTOMHAA CTPYKTYpa,
yaepxusaemasn peLuéTkon

Co/nHue — 3TO rNaBHbIM MHPOPMALMOHHbBIA KOMNAEKC, NPOU3BOAALLMNI
nocTaBKy HeobxoamMmon nMHdpopmaumm Bcem 12 KoseHam (pasgeneHsl
no yactotam). CKopocTb ABWxKeHMs ConHua BbluMcaseTca no
napameTpam 3emnu.

ConHue, JlyHa W COYTHUKM NJQHET ABAAKTCA MNOCTOPOHHUMU
(mpuwensuamun) ana cucrembl naaHet 3emnsa . MnaHeta (PastoH),
KOoTOopas pacnosiaranace mexay Mapcom u HONMTEpom, CMOria YHUUTOXWUTb NPUMEPHO 66% nNpubbIBLLUMX K
B3opBasa cebsa BmecTe ¢ gecaHtom HJ1O.

OcTaTku nnaHeTbl (PasToOH) — 3TO METEOPUTHbLIN Nosc. HeKoTopble meTeopuTbl NaAatoT U Ha 3emato (He ¢ Mapca).
CONHEeYHbIV KOMMIEKC — AAET MarHUTHbIA MMMAYAbC NO KomaHZe [nasHoit CY B TeyeHWe 2 MUHYT nocse
3aBepLIEHNA BCEX YCTAaHOBOK A/1s nycka nporpamm. CosHUe He nmeeT Cuctembl YnpasaeHus, U “kmBét” 3a cuér
3emaun. Ecnv Ha 3emne npongér cHaTue 53 okTasbl, CosHLe byaeT 06bl4HbIM METEOPUTOM.

CnyTHUKK nnaHeT

Apxu1B AaHHbIX Ana dopmuposaHusa Mporpamm.

Kaxkabli CNyTHUK B oOnNpefenéHHbli TaKTOBbIM WHTepBan O6HoOBAAET
Mporpammy, no KoTopol paboTaeT Cnuctema YnpasneHus.

Il Snapa — Mporpamma no pa3paboTKe BOOPYKEHUMN.

®oboc — Mporpamma BefeHUsA BOWH M cnocoboB eé BeaeHUn (opyKue,
3KOHOMMWKa, U TaK Janee).

TuTaH — NpeaocTaBNEHME U CONPOBOXKAEHME OCHOBOMONaratouLeit 6asbl
dopmmnpoBaHMA MHPOPMALMOHHBIX KOHCTPYKLMIN A3bIKOBOTO BOCNPUATUA
.CucTema 3HaHUI Ha Nepuos, BbINoaHeHUA Mporpammel.

OcTanbHble CMYTHUKM MNpPefocTaBAAloT WMHGOPMaLMio, KoTopas KoppeKTupyeT [lporpammy, BbINOAHAEMYHO
Cuctemoi YnpasneHus, No 3KONOMUKU, HeBECHOM MexaHWKe, Pa3BUTUIO BUOCTPYKTYP U KMBOW KneTKe v npoyee. B
ConHeyHoM cucteme mMmeem 54 cnyTHWMKaA naaHeT. YacTb 3TUX CRAYTHWKOB — ambapbl anemeHTa Z, 3anachbl
3HaUYUTENbHbI, 0 BTOPOrO NPULIECTBUA XBATUT.

CnepmaTo3oung

- KaK MporpammHbii npoayKT CucTembl, MMeeT Koabl M BCHO
MHOOPMALMIO O «CUCTEMHOM KOHCTPYKUMK byayuwero Mosra» ¢
nosHon mopcdosiorvent Bcero MO3TAMHOrO npouecca CBOEro
pa3BUTMA, KaK B JajibHeilllemM MOo-CBETCKM Ha3BaHHOro, —
yenosekKa. B cootBeTcTBUM ¢ UHDOpPMaLMeli, KoTopoli obnagaeT
cnepmartosous, M3HavYanbHoe Ph  Mosra  po/mKHO  6biTb
obaAsatenbHo = 8.8 — 9.6. [na «BCcKpbiTMA Mosra», T.e.
OYHKUMOHMPOBAHMA €ro HayasbHOM Mnporpammbl W BCEX
nocieayowmx MCNONHUTENbCKUX MPOLLECCOB MO €ro M3MEHEeHUI0 U PasBUTUIO, Heobxoaumbl onpeaeneHHble
YC/I0BUS, BKAtOYan obpeTeHne 06s3aTesibHON rapMOHUM COCTOAHMI: NO3TANHOEe NPOrpaMMHOE CHUXKeHue A0 Ph
crnepmarto3onga = 6.4 1 ana obpeteHma COCTOAHUA NPOCTPAHCTBEHHOro coa ¢ Kogom = 64. A cpeaa pa3suTus, B
KOTOPOW [0/M1KHA BbITb 0BpeTeHa yKasaHHanA rapMoHUA COCTOAHMI CNepmaTo30oMaa, AO/IXKHaA 06A3aTeNbHO bbiTh €
Ph = 5.2 + 5.6. UMeHHO *eHcKana KneTKa, KaKk HeKuii nHKybaTop, obnagaet Takosoi Ph, npu sTom Mo3r KeHLLUHbI,
Kak obnagaTenbHuLUbl WHKyb6aTopa, HaZeneH COOTBETCTBYHOWMMU YHKLMAMMK, KOTOpPble MO OTAENbHbIM
NPOrpaMMHbIM NPOLECCaM KOHTPO/A COCTOAHWW Pa3BUTUA, NMOAYMHEHbI aBTOHOMHO ynpasasembim GyHKLMAM
packpbiBatoweroca Mo3sra cnepmartosonga.
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B 3aBMCMMOCTM OT OCOBEHHOCTEN COBMAAEHMA M MMHUMAKCHbIX OOMYCKOB COCTOSHMI cpenbl MHKybaTopa, BCe
HayasibHble MNPOLEeCChbl KOAOBbIX BCKPbITUIA NpPOrpamMmmbl passutna Mosra cnepmaTto3onsa, NPOUCXomdaT U
MN3MEHAKTCA COrIacHO reHeTuyeckon Tabaunue, kotopot OH obnagaet. Pasmep Mo3ra B 3aBUCMMOCTM OT YPOBHA
OKTaBbl CyLLECTBEHHO MEHAETCA, TaK ero BeJiMyMHa B 96 OKTaBe paBHa 2 aHICTPeMa, a ero pasmepbl B 64 oKTase
y»Ke obpeTatoT 3HaYeHnem = 2 cm.

CneuuaanpOBaHHble TepMUHarsbl LePKBU KOCTeJlbl

McTopuuecku, T. e. C MOMEHTA BBOAA YaCTOT KOHTpOAA ans
«30N0TOro MnAnMapga», a umeHHo ¢ 0 roga H.3., Ha 3emne
B MaccoBom Ko/MyecTee cTanu CTPOUTb
cneuyanusmMpoBaHHble TEPMUHANbl — LEPKBU, KOCTENbI,
meveTn, byaaninckme Xxpambl U Xpambl HAYKW.

Kpome mepuanoHanbHo 06MOTKK, B KauecTBe KOpUA0poB
Mo 3HepreTMYeckon MPOBOAKE, CO3JaHa eWwé wu
rOpU30oHTasIbHasA Chnupasb, KOMMIAEKC KOTOpPOW B HayKe
onpegeneH, Kak napannenu, a B 06pasoBaBLUMXCA y31axX UX

B3aUMHOro nepecevyeHunA cdopmnpoBaHbl y3nbl
«XapTmaHa, Kiopu, PeHTreHa». Y3nbl «Kopu» — 3TO y3abl
NoBbILLEHHON HanNpPAXEHHOCTH obpasoBaBLIMXCA

onpegeneHHbIX SHEPronepeToKoB M NOCAeACTBUA OT HUX.
Ecnn Haz TakKMM y3/10M MOCTaBUTb CTPOEHWE CNEeUNanM3MpPOBAHHOM KOHCTPYKUMM, YC/IOBHO HA30BEM €ro
«TEPMMHanN», TO B ONpeLesEHHOM paguyce OT ero NpaBU/IbHO PACMO/IOKEHHOrO LLeHTPa, TaK Ha3blBAEMOro JIOHO
Xpama, LepKBM, KOCTeNa UAM mevyeTn ByaeT NMpoucXoamuTb MOBbILLEHWE MOTEHLMANO0B IHEPreTUYEeCcKOn PeLléTKU
OKpy:Katoulelt ero atmocdepbl. ECiM B aKTMBHOW 4YacTM TakoBOW obpasoBaBlueiica 30Hbl 006aBuTb 3ddeKT
npoLecca ropeHuns cepbl, HaNPUMep ropeHne CBeYu, a PaBHO el U NafaHa, TO B TaKMe MOMEHTblI HaBEAEHHbIX
YCNOBMWI, MO3I /l0AeN MOXKEeT HauyuMHaTb NPUHMMATb Yepe3 atmochepy WM M3 aKTUBHbIX Y3/10B CHU3Y HEKYIO
MHbOPMALIMIO, KOTOPYO MOXKHO B Aa/IbHEMLLIEM CNELMANN3NPOBATb U NPUMEHATb B KAKUX-TO LLensx. B oTaesnbHble
NpPorpaMmHble MOMEHTbI MOT MPOUCXOANUTb M 06PaTHbIN 3PPEKT — MO3I KOYMLLAACA» OT BCEW paHee 06peTeHHOM
nHbopmaLmmn, T.e. OHA YHUYTOXKANACb. [1PKM 3TOM NOJyYaTeNu, T.e. HEBOJIbHbIE YY4ACTHUKM TAaKOBOrO BELLHOIO
«YYAOTBOPEHHOr0 WAW 4YyfaofencTBeHHoro» 3ddekTa, Aarke 6blav AMLWEHbI BO3MOMKHOCTU OCO3HABaTb, YTO B
3TaKMEe MOMEHTbI C HUMU NPOUCX0AUT. OHU, TONbKO AULWb C NPUMEHEHUEM OrPaHUYEHHbIX BO3MOMXKHOCTEN CBOMX
NATW YyBCTB, OLLYLLANN BHELWHWE, HeobbACHUMbIE ana cebs, USMEHEHMA B NPSAMOM CMbIC/Ie, KaK-TO OKa3blBaBLUME
N UMeBLUME AEeWCTBEHHOE BAMAHWE B UX OaNbHEMWEM KOMMNEKCHOM ObITUM. ITOT TEXHONOTMYECKUI BapuaHT
npuema-nepesadm MHGOPMALMNOHHbBIX MOTOKOB OT CUCTEMbI K CyObeKTamM CBOEro NonevymTeIbCKoro ynpasastowero
B/MAHUA W MONOXKEH B OCHOBY OpraHuWsauuu BCEro YMpaB/AfeMOro npouecca, KOTOPblM HasBaH AOAbMU —
pPennrno3Homn Bepoli, BO BCEM CMEKTPE ee NPoABAEHMUA, Kak 0coboe 6a30Boe MHULMMPYLOLLEe COCTOAHWME MO3ra Mo
JanbHelweMy npoLeccy NPakTUYEecKoro MpesioMIeHUs MPUHATOW MHPOPMaLMM, KaK MO3HABATENbHOro, TaK M
ynpaBasAowWwero xapaktepa. TakoBoe WCTMHHOE onpeAesieHne Bepbl, HUKAK He BAMKETCA CO BCEM CMeKTPOM
dbaHTasnMHOro NpeacTaBieHUs O Hell, TO M OT GMNOCODCKMX aCNEKTOB €€ 0CO3HAHMA, TO I OT ECTECTBO3HAHMSA, TO
/1 OT PEIUTMO3HOr0 A0rMaTU3Ma.

Cnepyet caenatb ogHy HeboblUYO OroBOpKY, He 06A3aTeNIbHO 6bII0 MOCTOAHHO HAXOAMUTHCA BHYTPU COOPYKEHMUSA
TAaKOBOW CMEeunanusnpoBaHHOW KOHCTPYKLMM, MOCKOAbKY KaxAabli TepmuHan obnafan BO3MOMKHOCTbIO
abbeKTMBHOrO BO3AENCTBMA B OnpefeneHHOM paauyce. bonee TOro, KaKAbli TaKOM TePMUHANA OCYLLECTBAAN
nepesadvyy MHGOPMALMOHHOINO NOTOKA C ONpeAeneHHOM NepuOoLUYHOCTBIO U NPOAO/IKUTENLHOCTLIO, T.e. UMen
CBOM KOHKPETHbIM rpadurK aKTUBHOrO NpoLecca BO34eNCTBUSA U MHOOPMALMOHHOIO HacbIWeHMA nogoneyHblx, 6es
KOTOPbIX MO3T MHAUBUA0B HE MOXKET bbiTb GYHKLMOHANEH U MOT BbITb OTKAOYEH Yepe3 Cuctemy KoHTpons. I1oT
addeKT 6e3 0co3HaHMA UCTUHHOW CYyTW ero NpoucTevyeHus, B obLiem naaHe NPMMEHEH, Kak Hay4yHOMW, TaK u
pennrnosHon cbepamu, pgaxke ANA TaKMX MHAMBUAOB, KOTOpble 0b6nafanu orpaHUYeHHbIMU GYHKLMAMM MO3ra
MMMaHEHTHOFO UCMONHUTENBCKOTO COCTOAHUA. IMEHHO NO 3TOM NpUYMHE Ae/INTb MEXAY 3HaHMEM U BEepOi Kakoe-
TO NPaBO IMAEPCTBA, HelenecoobpasHo 1 becnPUUNMHHO, M6 3TO COBEPLLUEHHO HECCMbICAEHHO.
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Cnupanu

CeBepHbIii NONSAPHbIN Kpyr

HasHaueHve cnupann — npeobpasoBaHME MArHUTHOrO WMMy/Abca B
3/1IeKTPUYECKUI NoTeHLMan. Bcero Ha KOHType cnHxpodasoTpoHa 8 640 000
y310B. Pacnonaratotca Ha paBHbIX PACcCTOAHUAX APYr OT Apyra. MarHUTHbIN
MMMYAbC, NPOXoan vyepe3 nupamuay A, npeobpasyeTca B 3/1EKTPUYECKUN
NnoTeHUMan TON Ke OKTaBbl, HO CO CMeLLeHMEeM MaHTUCCbl B O6paTHyto
cTopoHy (21.44 - 21.66).NMupamuaa B BbIGpacbiBaeT  31EKTPUUECKUN
NOTEHUMAN Ha 3SHepreTUYecKyl CTPyHy, KOTopasa umeeT OKTasy 64.11.
Bbi6poC NPoOM3BOAUTCA KaXKAylo CeKyHay, obecneumMBas KAMMaT U NOAKAYKY o6beKToB. Bce cnupanu mmetot
OAMH BUTOK. Kaxpgaa cnupanb MMeeT Ha HOXKHOM MOJAPHOM CUHXPOGDA30TPOHE TaKMe Ke Nupamuapl, TOJIbKO
paboTaloT OHM B OOpPaTHOM MOpAAKE — 3NEKTPUYECKUM MNOTeHLMan npeobpasyetca B MArHWTHbIA MMMYAbC,
KOTOPbIN Nepenaérca CMHXPoda3oTPOHY, KOTOPbIM Bbi6pacbiBaeT BCE Yepes mepuamaHbl.

CnocobHoCTb TpaHcnAUuUKM nHdopmauum

v @A 1B ofB T @l BE BaxkHol ¢parmeHTapHON M QYHKLMOHANBHOM XapaKTepUCTUKOM MHopmaLum
@t §X 33\ gl gK pn ABNAETCA CMOCOOHOCTb TPAHCAAUMKM  WHPOpMaLMU. TpaHcaauma uHbopmaLMm
s Llm TS e e | ocyuwiectensaetca exegHesHo ¢ 00-00 yacos go 00-30 no cTtaHAapTy BpemeHu Ana
3emnn otHocuTesnbHo O MmepuamaHa. B obuwem ciyyae B TEKCTE KOMAHZ, yKa3blBaeTcA
‘éy \.‘.D !fﬂx U‘ Qq @f” \m Bpems, A3blK (ayuutenb) 6asbl, rnasBHoe AeincteMe waM  MHOGOPMaULMOHHOE
bl e | 3 '° @"‘ coobuieHMe KOHKPETHOM GYHKLMK, CCbINKM U T.4. B coobLeHnn yKkasbiBaeTca ntobas
TeKylWaa WHbopmauma AnA nocaeaylollero nporpammHOro eé BOM/OoLLeHMA
WHAMBUAAMM, MO3HABATE/NIbHOIO WM yNpaB/ieHYeckoro xapakTtepa. [lpeactasutenn «3010TOr0 MUAAMApAA»
HageneHbl OTAENbHbIMU GYHKUMAMM MO3ra, 0becneunBaoWwmmm NepeBoaHY0 TPAHCAALMIO € A3blKa 6a3bl Ha CBOM
«poaHble» (MM BMEHEHHbIE) A3bIKK, MPM 3TOM MAKCMMaJbHOE KOMYECTBO TPAHCAATOPOB HE MOXKET MpeBbiwaTb
12, a nonHas nHbopmaLma nepesaeTcs TONbKO Ha A3blKe 6asbl, T.e. Ha A3bIKE CMMBOJIbHbIX 3HAYE€HUM, YKAa3aHHbIX
B KO40BOWM Tabanue.
McxopHbI 6a30BbIM A3bIK KOAO0BOW TabaMUbl TPUMKAbI MEHSAICA MO XOA4y 3TanoB Pa3BUTUA FEHOTUMOB MO3ra: A0
1422 ropa — 22 cumBona (1epuT), Ao 2006 roga — 26 cumeonoB (aHramninckuit), c 2006 roga — 33 cumBona (pycckui
A3blK). Jo 2006 roga Kaxpgasa KomaHaa (coobuieHne) Bo Bpemsa nocbina nosTopanack 6 pas, ¢ 2006 roaa
nosTopeHne UHHGOPMALMOHHON TPAHCAALLMK NPOU3BOAUTCA TONbKO 3 pasa. C NnepeBoLOM CMMBOIOB Ha PYCCKUM
A3bIK MOYTM B 4 pas3a BO3pPOC/aa CMbIC/IOBas EMKOCTb KOMaHAbl (coobuweHns). Bonee Toro, ykasaHHbI nepesos,
CMMBOJIOB UrpaeT onpeaenstoLyo Posb B Npouecce NpoBeAeHN KOPPEKLMM No GpYHKLMAM MO3ra, MPOBOAMMOM B
KOPOTKMe CPoKM ¢ 22 utoHA 2010 roga, npy 3TOM, BCE KTO HE MPOMAET TAKOBOM KOPPEKL MU, NOAJENHKAT 3a4NCTKE CO
CTOPOHbI CUCTEMbI. 3TO NPUHUMMIMANbHOE ABNEHWE MPOUCXOAALLUX NPOLLECCOB U3MEHEHUA TEKYLLero nepuoaa u
OHO CBA3aHO, B MEpPBY o4yepesb, C U3MEHEHUEM YCNA0BUI N0 GOPMUPOBAHUIO U TPAHCAALMM UHOOPMALIMOHHbIX
NMOTOKOB.

@Y 2ol §° RN

Cpena oBunxeHus

3eM/ifi — UCKYCCTBEHHAsA CMCTEMA, MMetoLas 3 0CU — rPaBUTALMOHHYIO, MarHUTHYIO
N 371eKTPUYECKYIO (BepxosaHCK — HOMKHbIM MOJIOC), CMELLEHHbIA LEeHTP TAXKeCTH,
CTPOro OPUEHTMPOBAHHY 0pbUTY. Kpome TOoro — ceTKy XapTmaHa, COCTOALLYO U3
rPaBUTALMOHHON M 3NEKTPMYECKON Cnupaneil M MarHUTHbIX MepuamaHos, B
onpefeneHHbIX Yy3Nax KOTOPbIX HAXOZATCA KOMMAEKCbl MUpaMui  CUCTEMbI
KU3HeobecneyeHns BUOCTPYKTYP, HAaceNALWMX 3emMto.
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CtaunoHapHblie Cuctembl KoHTpons

CTpyKTypbl, 0becneynBatoLme Bce BUAbI KOHTPONA C HEeAe/IbHbIM TaKTOM.
He nepemelwiaemble 06beKTbl, UMeOT BCE HeOBXoAMMOe ANA KOHTPOAA U nepepayu
nHpopmaLmu.

CTpykTypa cuctembl pogHbix MnaHer

: s co3jaBanacb M, CywecTByeT HblHE HA [J0AEKasApanbHOM  CTPyKType
T % X 4 o
! Y LIS P 9HepreTMYECcKUX PELLIETOK, Kak Ba3oBol ocHoBe GOPMMUPOBaHWSA NPOCTPAHCTB.

CTpykTypHbIn Mo3r nu Mo3r ATmocdepbl

B KOMMNJIEKce obecneynBanu ynpasaeHUe U KOHTPOIb 3a:

- COCTOAHWMAMMU 3HEPrUit (B UHEPLUMOHHOM M HEMHEPUMOHHOM COCTOSIHUAX) U UX -
B3aMMHOWM rapMOHMM B NpoL,Eeccax Ux 6bITus;

- ynpasaeHnem no obecnevyeHuto ycaosmii 0buTaHus;

- YNpaB/iseMbiM COMPOBOMXAEHWEM BCEro KOMMJIEKCa MPOrpamm «cuHTesa» (oT
bopMMpOoBaHMA BCEX XMMUYECKUX INEMEHTOB 4O PeryinMpyemoro npouecca pocta u
pPa3sMHOMKeHUA BCEro Ha NaaHeTe 3emns);

- KOHTPONEM W COMPOBOXAEHMEM OOMEHHbIX MpoueccoB B 6uochepe; naxke 3a
COMPOBOXAEHWEM NO POXKAEHUIO AeTel B Heobxogumom (NoTpebHoMm) KoamnyecTse ¢
KOHKPETHbIM CIDYHKLI,VIOHaanbIM HageneHnem nHansmngoB, KOJIMYECTBEHHO pPeEryampya HaceneHume BCEW MNaHeThbl
[0 YPOBHA MUAAMApAA MHAMBUAOB UM MHOroe Apyroe, 4to B obLem naaHe NpeAcTaBAANO BeCb KOMMIEKC
COCTOAHUN no passuTuio UuBuamsauum. Bce Ynpasnsawowme Komnaekcbl 3emau pasmelleHbl nog, NanTamu.
MmeHHO 3TO B /_'J,aJ'IbHeVILIJEM NO3BO/INNIO U30IMPOBATb MHTEPBEHTOB OT BCEX MOMNbITOK WMX 3axBaTa, MOCKOJIbKY
OKTaBbl SHEPTUI NANT NPEeoS0NEeTb MHTEPBEHTAM b0 HEBO3MOXKHO.

CTpykTypa MHOpMaLUNOHHOro 6roka

No60oi nHpopmaLMoHHbI 610K MMEET B CBOEM CTPYKType cepy u Bogopoa. Ho, cepa
aBnaeTca oTxogamm pocdopa B MHbopmaumnoHHOM bnoke (B Tabanue ®néposa croat
pagom). M3oTonbl, Kak cepsbl, Tak U pocdopa MMeloT KaKk anbda, Tak U beta pacnag,
npyv KOTOPOM BOZOPOAHbIM 60K MONy4yaeTcd aBTOHOMHbIM, HO MpU O6bIMHOM
pexume BOAOPOAHbLIN BNOK He NoABEPIKEH aHHUTUAALMM U ABASIETCA OCHOBOM ANA
dbopmumpoBaHua Boabl. Mpu 3TOM, MNOTeHUManbl PeWwETKM BA0Ka CHUMKATCA U
QHHUTUAALMA  CTAaHOBUTCA B NPUHUMNE  HEBO3MOXHOW. OTMeTUm,  4To
MHbOPMaLMOHHbIe 6I0KM MMETCA He TO/IbKO B MO3re, OHM BO BCEX CTPYKTypax Ha
3emne — B TpaBse, AepeBbAax, B HedTH, yrae n 7.4. KaxKaan us CTpyKTyp B CBOEM OCHOBE MMEET UM TONbKO Cepy, Uan
ToNIbKO dpocdop, HO MOXKET BbITb U COUETAHWNE, KaK UCKOYEHUE.

NHPopMaLmoHHbIe 610KM GOPMUPYIOT BECKOHEYHbIE LLeMOYKMU, TAaKUM 06Pa30M, Pas3/iniHble OCHOBbI U CTPYKTYpPbI
obbeanHeHbl B eanHyto Cuctemy. TakoBas Cuctema 1 ectb Mosr aTmocdepsbl, pasmeLLeHHbI B AnanasoHe BbICOT
oT «- 2400 m» no «12400 m».
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Cdepa Xabbna

He cyuiectsyeT. Hawe 3peHune 1 npubopHaa 6asa nocTpoeHa Ha k-CTpyKTypax
yactoT 128 oKTaBbl (NPUHLMM NOCTPOEHMA CMOTPU CTaTblo “dopmupoBaHMe
4acToT M KBapueBaHue”).

Ho cama 3emna umeet 6a3y 512 oktasbl, CaTypH —4096.

3TO NPUMEPHO Pa3HOCTb 3PEHNIA MyXK 1 YesioBeKa. Bce cospaHHblie npnbopsi
— Ha YPOBHE 3peHna MyxXMu.

Tabaunuya Makcuma -Tabnuua MeHgeneeBa - Takt BpemeHu - TaKTOBbIN UHTepBan - TaKTOBbIA MHTEPBan NoAauun
MArHUTHOro uMnynbca - TapakaH ( mo3r ) - Temnepatypa - TennosHepreTUKa - TEXHONOrMA aTOMHO SHEPreTUKU
Tunbl nHbopmauum - Tunbl UHGOPMALMOHHDbIX nonei - Tunbl NnpeobpasoBaHua 3Heprun - Tputuit 3H (TpuTtnii
MOPCKOM BoAbl) - TPYOKM CBA3M C NAaHETaMM U cNyTHUKamMu Cuctembl - TpaHcasaTop mosra - Topoug, - TaroteHue

Tabnuua Makcuma

(Tabnrua XMMMUYECKUX 3N1EMEHTOB)

3710 — ceTKa oT 12 10 256 OKTaBbl BCEX BO3MOXKHbIX CBA3EM CTPYKTYp AN8 BCEX
TMNOB NOMEN U UX B3aMMOAENCTBUN.

Bcero 13 Tabauubl MaKcMma MOXKHO  NOYYUTb 10% 3/1EMEHTOB,
OT/IMYALOLLMXCA XOTA Obl OAHUM NPU3HAKOM.

ABNAETCA YAaCTHbIM C/ly4aeM: YMcao 6a30BbIx 31emeHToB 132.

Tabnuua MeHgeneesa 3akaHuuBaeTcs anemeHTom U (ypaH).

Cnegylowme 3a ypaHOM 31emeHTbl B Tabauue ABAAOTCA CTabUAbHbIMU
13oTonamu (M3ocTepamu) ypaHa.

TakT BpeMeHu

HeiTtpanbHaa ocb = 1.0007 ceK, 3TOT TaKT 3a4aéTca KoAnanaepom
3eMAM U 3TOT TaKT eauMH Ans Bcex obutatenen 3emnun. Cnesa oOT
HelTPanbHOW OCU — TaKTOBble MHTEPBA/bl (HOPMUPOBaAHHbIE) ANA BCex
obutatenei 3emnu, cnpasa — 419 YeNOBeKa.

24 nekabps 2012 r. 8 01.15 KOHTPO/Ib M NoAAepKaHWE TaKTa KonebaHui
(1,0007 cek.) oT cTapoi Cuctembl YNpaBaeHUs OTKIOYEHO.

C 25 pekabpa 2012 r. B 01.15 BKAOYEH HOBbIM KOHTPO/b W
nogaepyaHve TakTa KonebaHuit (1,008 ceK.), KoTopoe M fABAseTCA
MCTUHHbIM BOCCO34aHHbIM BpemeHem 3eM/M Ha €€ nepBomM 3Tane

LUMBUIN3ALMOHHOIO Pa3BUTUS.
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TakToBbIN UHTEpBan

— 3TO OCHOBa [A/1A MOCTPOEHUS BPEMEHM MPOUCTEYEHUA OOMEHHbIX
NpOLECCOB, A0 COTbIX A0/l MUKPOCEKYHA,. [1na YenoBEKa UCXOAHbIV TaKT
= 1.0007 +1.24 cerkyHapbl. O4HAKO Mbl MMEEM MHOXECTBO FeHOTUMNOB, U
KaXKOblA TEHOTUN OT/IMYAETCA He TO/MIbKO BHELWHWM BWUAOM, HO W
MCXOAHbIM TakTOM. OTClOA4a BO3HMKAKOT Npobaembl:

- ecAu nepecaguTb cepLe YeNoBeKy OT YeloBEKa, MMEIOLLEero TOT e
TaKT, TO Npobaem He byaeT

-eC/AW TaKT [OHOpa MeHblle, TO MNepeca)keHHoe cepaue 6OyaeT HaKanaueBaTb BCE, YTO He B COCTOAHWUM
nepepaboTathb, M Toraa notpebyerca HoBas nepecaska

- eC/IM TaKT goHopa 6osiblie, To NPob1eMbl BOSHUKHYT Y MO3ra

TakToBbIN MHTepBan nogayvn MarHUTHOro MMmnyJibca

paBeH B TOMHOCTM 1 cekyHAe (B namepeHun no 64 okTase). 14 nogei
OH Mogaétca Ha 37 OKTaBe, MO3TOMY BCe JIIOAM MMEIT OAMHAKOBOE

cepauebuenne. [nAa ocTanbHbiX — Ha Apyrnx oktaBax (-~ ).
OTKAtoYeHMe Bcel 37 OKTaBbl — 3TO MCYE3HOBEHME YesnoBeyecTBa (Kak
AMHO3aBpoB).

TapakaH ( Mo3r )

€C/Iv NPOBEeCTV TPENaHaL Mo roJI0BHOM YacTK Tena TapakaHa, TO BMECTO MO3ra no
HaWMM TPAAMUMOHHBIM MOHATUAM M MNOAXOAAM, Mbl TaM He CMOXeMm
06HAPYXNUTb MO3T, MOCKONbKY BMECTO Hero HaiAem HeyTo TaKoe, YTO HUKaK C
HaWWMMKM NOHATUAMM O MO3re He yknagbisaetca. Mbl CMOXKeM 0BHaPYXKUTb Y
TapakaHa B KaKAOM «MOJMIOBUHKE» yepena Nno OA4HOW BOPCUMHKE C «MaKOBbIM»
CEMEYKOM Ha MX KOHYMKe. Mbl eCTeCTBEHHO NPUAEM K BbIBOAY O TOM, YTO Y TapakaHa MO3ros HeT. M 310 6yaer
Halen «OWMBKOW», MOCKO/IbKY MO3I TOTO e TapakaHa B OCHOBHOM HaxoAMTCA B HEUMHEPUMOHHOM (He
matepuasbHOM( He BMAMMOM) COCTOAHWMM WM €My ero Mo3sra BMoJIHE MPeAoCTaToOYHO AAA MCMOJHEHWA ero
bYHKUMOHANBbHOIO HadeneHns, NPeaocTaBeHHOro eMy MHTePBEHTCKOW CMCTEMON, KaK anneHANMKCHOMY 3/1eMEHTY
Cuctembl 6MoNOrMYecKoro KOHTPoiA! A MO3r ero He Tak yX v NpocT, 6oaee Toro cnocobeH UCNONHATL A0CTAaTOYHO
CNOXKHble onepauun no cbopy nHbopmaumm 3a cocTosHMem 6MONOrMYECcKOW cpeabl NO NapameTpam, KOTopble
HY)KHbI AN Nporpammbl «PasBuTMe 3HeprobuoreHesnca KAeTKM NAoTWU», T.e. nogei! Takum obpasom, mosr
TapakaHa, Kak MWHUKNAcTepHasa cucTema, BnosHe npodeccMoHanbHO YNpaBAAeT BCEMU WCMONHUTENbCKUMM
AeNCTBUAMM 3TON 3aBE3EHHOWM CYLLHOCTW, WUrpatoleil BaKHYIO M KOHKPETHYI0O MaNeHbKylo ponb B Cucteme
H6MOKOHTPONA. BOT TaKOM OH MOHCTP, 3TOT TapaKaH.

Temnepatypa

3HayeHMe INEeKTPUYEeCKOro mnoTeHuMana npu  onpeaeneHHOM
3HauyeHUM napameTtpa nepedasmposku. [pu cpegHen Touke
(napameTpa) maKkcMmanbHasa Temnepatypa 6428 %K. [o 1995 r. ato
napametp gns atmocdepnbl 6bIn Ha cpeagHen Toyke. Ecnm B3aTh O-
oTCYeTa 3/IeKTPUYECKOTO MOTEHLMaNa, TO CABUTM B MOJIOKMUTENBbHYIO
06/1acTb MPUBOAWUT K MNoOXKapam (He 3amblKaHWe 3/1eKTPUYECKOM
NPOBOAKM), a CABWUI B OTpULATE/NbHYI — npeBpalieHue nboro
MaTepuana B Mecok (He ABAAOTCA MM MYCTbIHW ciegamu BbiBLUMX

e

UMBUAIN3ALMIA?)

107


http://www.salvatorem.ru/wp-content/uploads/2014/02/Podkachka-4.png

HoBble 3HaHMA - COOPHMK OCHOBHbIX TEPMMHOB . NOHATUI. onpeaeneHuii - Coct. H0.B.OuepeTaHHbIN

TennoaHepreTuka

KpallHe BpeAHa MO ABYM BUAMMbBIM OCHOBHbIM HampaBAeHUAM -
pa3pyLleHnA  OKpY’Kalollero npupoaHOro ecrtectsa: 6onbwmm
KOIMYECTBOM TOKCUYHbIX HenepepabaTbiBaemblX OTX040B, 0COBEHHO
npu NPUMEHEHUM TBEPAbIX BUAOB TOM/IMBA, C OAHOW CTOPOHbI U, C
OPYroi CTOPOHBI,

BbIOPOCOM B OKPYKalOLWy cpesy BPeAHbIX XMMUYECKUX 31EeMEHTOB
(okcnpoB CO2 " S02), CyLLEeCTBEHHO paspyLuaroLwmx
YKM3HECOMNpPOoBOXKAeHNe Bcel Buonornyeckon coepbl n daopbl. Camun
CTOPOHHWKWN TEMIOSHEPTETUKM HE CKPbLIBAOT €€ He NepCnekTUBHOCTb U NbITAOTCA NPOAINTb €€ NPUMEHEHME, KaK
BbIHY}XAEHHYIO BPEMEHHYID Mepy, HO BCeEMy ecTb npefen. YKasaHHble BblOPOLIEHHblE B OKPY)KaloLLyo cpeny
OKCKApbl, OCOBEHHO BCNEACTBME MPUMEHEHMUA KUOKUX W YACTUYHO ra3006pasHbiX YrnesoA0poa0B, B PaBHOM
CTENEHW He TOJIbKO TOKCUYHbI Ha aTOMapHOM U 6onee rybMHHOM ypOBHE, a KpaliHe OMacHbl U He COBMECTUMbI C
KU3HEeAeATeIbHOCTbIO KAETKM BOOOLLE M 3TUM 3aKNaAblBatoT 6a30Byl0 OCHOBY HeobpaTMMOro paspylleHus BCen
6uonoruyeckoit chepbl, dnopbl M cTabunbHocTn « Knnmatmyeckon Mogenu nnaHeTbi».

TexHONnoruss aToMHOM 3HEpPreTUKn

KaK BOCMpUHMMAETCA M NMOHMMAETCA HbIHEWHUMWU PU3MKAMK yKa3aHHaA
TeXHONOrMA? ITO ecTb Cnocob W3B/AEYEHUA «OFPOMHOM» (C MX TOYKM
3peHUA) SHEPrMM NyTem paspyLlleHMA BMOJIHE KOHKPETHON MOoAEeNbHOM
KOHCTPYKLUMK BELLECTBA HA €€ aTOMAPHOM YPOBHE (OTHOCUTE/IbHO YPOBHA
KOHCTPYKLUMK), NpY KOTOPOM TAXKeble Aapa ypaHa (235) noa nepBUYHbIM
BHEWHMM  Pa3rOHHbIM  BO34EMCTBMEM CO  CTOPOHbl  MeZANEeHHbIX
HeMTPOHOB, MOSTaMHO pacnagalTcA Ha bosfee flerkMe 31eMeHTbl,
co3faBana 3TUM BTOPWMYHLIM 3nemeHTaM obycnoBaeHHyl cnocobHOCTb
2 obnapate 6onbwoli sHepruen. MpUMWUTMBHAA Noc/edylowan 3a 3TUM
«napoTypboreHepauma», KaK 3nemeHT obLlei TexXHONOTMYecKoW Uuenu, A[O0BOAMT LaHHbIM npouecc Ao
3aBepluatowiero ¢parmeHTa No UTOrOBOMY MOJIYYEHWUIO SNEKTPUYECKON (TOUHEE 3N1EKTPOMEXAHUUYECKON) IHEPTUM.
TaK 4TO, aTOMHOro B 3TOM C/yyae, KaK bbl TONIbKO 4acTb M3 BCEro peasbHO NPUMEHEHHOrO B UTOre (C y4yeTom
3aiBIEHHOTO CMbIC/1a CUHEPTETUKM B Ha3BaHUM YKa3aHHOW TexHo0rum)!

YKa3aHHasA TeXHOornA KaKk bbl U3BJEKAeT He TO/IbKO «aTOMapHYH 3Hepruio», a B AeWCTBUTENbHOCTM paspyLllaeT
CTPYKTYpY Camoro BeLliecTBa (B YacTHOCTM ypaHa 235) 40 YpOBHA €ro MepBUYHbIX 31E€MEHTAPHbIX NPUPOAHbIX
COCTaBAAWMX, — MarHUTHbIX YacTuL, (MaTepum MarHUTHOM 3HEPrMM) U YacTUL, 3/EeKTPUYECKOW MaTepumu
(pasnnuHbIX doTOHOB). OTO HoNee HeobbATHAs CBOMM KONMYECTBOM M TPO3HaA, YeM MMM Kak 6bl 4acTUYHO
0CBOEHHAA «aToMapHaa» 3Heprua (06 3TOM, K COXKa/NeHUIo, He [0ragblBatoTcsa, He NpPocTuan 6ol cebe, CTONBKO
AeHer!), obnagarolLan YyA0BULLHBIM MPOHUKAOLWMM CBOMCTBOM MUPOO6pasytoLLero npupoaHoro ectecrsal

OT ux (MMKpoyacTuL,) CMocOBHOCTM «nepemelLaTbCA» MO PasHbIM MHULMMPOBAHHBIM WM3BHE WAM NPUPOLHLIM
€CTeCTBEHHbIM MpUYMHAM, Kak mupoobpasyiowan 6asncHaa OCHOBA, T.e. MOKUHYB KaKyl-TO KOHCTPYKTUBHYHO
dopmy cBoero 6bITMA, — He CyLLEecTBYeT MCKYCCTBEHHO OPraHM30BaHHbIX 3aLLMLIAOWNX YKPbLITUIA (N0 KpaiHel
Mepe, Ha HbIHEeLWHeM 3Tane OCBOEHUA aTOMHOM 3HEPreTUKK), Tak Kak OHM, AKO BEYHbIA NEPBUYHbIN CTPYKTYPHbIV
mMmaTepuan BceneHHOM, He AOMYCKatoT K cebe TaKoro HeMO3HAaHHOTO «HEBHUMAHMUA U HEYBAXKEHUA».

A «yTUNM3MPOBATbL» WX, YCIOBHO BOCMPUHUMAEMbIX OPTOAOKCANbHON (GU3MKOM, KaK HEKMe Kak Obl agepHble
OTXO/bl, HE YAACTCA, MOCKOAbKY MX MOXHO TOJ/IbKO IMB0 «HEXKHO YroBOPUTb» (HayuMBLUIMCHL YNPaBAATb TAKOBbIM
OeAHUEeM), CoXpaHAa Npu 3TOM UX MMpPoobpasylolme CBOMCTBA, CObpPaTb B KaKOW-TO HOBbIM KOHCTPYKTUBHbIN
dopmar (c ucnonbsoBaHMEM UX F1ABHOTO NPUPOAHONO CBOMCTBA — MPUTANKEHUE U OTTAIKUBAHWUE) U MPUMEHUTD C
co3uAatolen nocneayrolen nNonb3oin, B TOM YUCAe U AAA Pa3UYHbIX HEOOXOAMMbIX BTOPUYHO HaBeAEHHbIX
KOHCTPYKTUBHbIX 0OPa30oBaHUI HEPTUIN, €CN Y¥Ke Paspywmam UX C TaKUM anyHbiM ymornompaveHuem. Bonee
Nerkn nytb — «ybpaTb» 06pPaTHO B TO MECTO, rae «B3A/aM», BOCCO3A4aTb XOTA 6bl OTHOCUMTENbHOE nozobue no
BO3MOYKHOCTU NpeXHel NpMpoaHOI n3onsaumu. Ho BEpOATHOCTb TAKOBbIX FaPaHTUI 3aLLUMTbI HUYTOMXKHA.

BOT B YEM MCTMHA U CMbICA OBPALLEHUA C IHEPIUAMM MajblX YacCTUL, a 3TO MOKA He TOJbKO TEXHONOMMYECKM
HegocAraemo, HO M He OCO3HaBaeMoO A0 TaKOoBOM 6e3yc/oBHOM TNYyOWHbI MO3HAHWSA HbIHEWHUMKU GU3MKAMU-
Adeplmkamm. A noka, OHM (NepBUYHbIE MATEPUN MArHUTHOW WM 3NEKTPUYECKOW 3Hepruun) byayT npoaonKatb
BEYHO WM3MeEHATb MMUp, rapMoHUIO U OblTUe €ero SHepruin B PasfiMYHbIX WX COCTOAHUAX, T.e. WHEPLUOHHOM
(maTepnanbHOM) M HEMHEPLMOHHOM (HeMaTepuabHOM). Bce MOMbITKM CO34aHUA PA3NNYHbIX KYPOBHEWN 3aLLUTHI»
no ¢opmMMpPOBaHUIO HEKOW «HE30MacHOCTU B aTOMHOM 3HEPreTMKe», — 3TO CaMoyCNoKauBatoLaa n camoobmaHHas
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WNNI03UA, MOCTPOEHHAA Ha OrPaHMYEHHbIX BO3MOXHOCTAX HblHE MPUMEHAEMbIX U3MEpPUTENbHbIX CPEACTB U He
6onee.

Tunbl MHOpMaLUm

Mpu3sHaHMio oT CUCTEMbI NOANEKAT CAeAYIOLMNE OCHOBHbIE TUMbI
UHpopmaLmu:

- «JHUMKNoneguyeckas». Bce BMAbI 3HaHWIA, HaKOMJEHHblE B
npoLecce pasBUTUA reHOTUNOB MO3ra, AaBaemble Cuctemon ans
NPaKTUYECKOro UX BOMIOLWEHMA NPU OpraHM3aLumn bbiTua nogen
B Mpouecce pasBUTUA TEHOTUMNOB MO3ra W MPOrPaMMHOrO
npouecca sHeprobroreHesnca «pybalLKkmn»;

- YnpasnawLas 1 no3HaBaTenbHaAa UHOpPMaLMA, Noayvyaemasn
oT Cuctembl YnpasnieHus, NpegocTasnsemas [03MPOBAHO B MPOLECce NPOUCTEYEHMS NPOrPaMMHbIX NMPOLLECCOB.
MpepocTaBnfeTcs C  yNpexaalolWmMm OnepeXeHnem, No BPeMeHM [AOCTaTOYHbIM A7 ee OCO3HaHWA U
TEXHO/IOFMYECKOrO OCBOEHMSA B NPAKTUKe Byaywmnx AencTeumii u cobbiTuiA;

- Undopmauma, nonyyaemasn oT UHbIX CTPYKTYP, BTOPUYHOIO MM HABEAEHHOrO AOMONHUTENBHOIO XapakTepa 13
AOMONHUTENbHBIX TPAHCAATOPOB BHELHEW MaTepuanbHOM cpeapl. TakoBoi WHpopmauumen nonb3yloTca ann
NPorHo3a obcToaTeNnbCTB byAyLWMX A4eNCTBUN U cOBLITUIM NO pe3ynbTaTaM BHELWHUX HAbBAAEHWIA, C NPUMEHEHMEM
nnu 6e3 NpUMeHeHNa TEXHUYECKMX CPeaCTB HabNOAEHUA U KOHTPOAS.

Tunbl HOPMaALMOHHBLIX Nonen

MoryT cyLLecTBOBaTb TONbKO 483 TUNA MHGOPMALMOHHbIX Nosen —
cunbHoe U cnaboe (HasBaHMA  ycnoBHble). K cuabHOMy
MHPOPMALMOHHOMY MO0 OTHOCAT  MPOTOHHblE  MOAS,
NOCTPOEHHbIE B MPOTOHHOM MPOCTPAHCTBE Ha 6ase CBA3YHOLLEro
NPOTOHHOTO aToMa C AOCTAaTOYHO NAOTHbIM (6aM3KMM K 100%)
3apALOBbIM 3KBMBANEHTOM M BO3MOXHOCTbIO aBTOHOMHO U 6e3
yyacTus cuctem KmsHeobecneveHua GopmmnpoBaTb COOCTBEHHbIE
3apAL0Bble 3KBMBANEHTbI. ITU NOJA, KaK NPaBUIO, UMEIT Masbli
paguyc aencrteua (He 6onee HECKONIbKMX COTEH KMUIOMETPOB), HO
601bLIY0 MHHOPMATUBHYH EMKOCTb, 06YC/IOB/IEHHYO CBOMCTBOM CaMOro NPOTOHHOTO aToma. lNone dopmupyertca
B BUAE JIMH3bl U MPU AOCTUNKEHUWN KPUTMYECKOTO 3HAYEHMA 3apSAA0BOrO 3KBMBAJIEHTA «CLENAAeTCs» C /obbim
3HEepreTUYecKM aKTMBHbIM NPOCTPAHCTBOM A7 06MeHa 3apagamm, YTO NepeBoAnT NPOTOHHOE MHPOPMALMOHHOEe
none B paspag nonen — BamnupoBs. MPOTOHHOE NoJie HeNb3A NIMKBUAMPOBaTbL Nocsie Habopa MM KpUTUYECKOM
Maccbl, TaK KaK Torga npuaeTca IMKBUANPOBaTb He ToNbKo ConHLe, HO M KOCMOC KaK UCTOUYHMKM NONOXKUTENbHOIO
3apsAA0BOro 3KBMBaA/IEHTA.
B npouecce e GpopmMUPOBaHMA KPUTUYECKOTO 3apPsAA0BOro SKBUBANEHTA HEb3A MPOHUKHYTb B LEHTP MPOTOHHOTO
aToma A4s1A usMmeHeHus GyHKLMM NOCTPOEHMA MOAA, TaK KaK 3apAg0Bblii 3KBMBAJIEHT CaMOro NMPOTOHHOrO aToma
COBMECTUM C MpefenbHblM 3apsfoBbiM 3KBMBAasEeHTOM camoi CosiHeyHoW cucTembl. [py HecoBeplUeHCTBe
CUCTEMBI XM3HeobecnevyeHUs NPOUCXoamMT CNOHTAaHHOE HaKanauBaHWe 3apaga ¢ MHGOPMALMOHHOW NAOTHOCTbIO,
[OCTaTOYHOM ANs BblpaBHMBaAHMUA anbbefo NNaHeTbl AaXKe NyTem ee YHUUTOXKeHUA. [oaeKasgpanbHasa CTPYKTypa
NPOTOHHOTO aTOMa NO3BOJIAET CBA3bIBATH 1t0OblE CUCTEMbI KOHTPO/IA U MUCMNO/Ib30BATb UX MO CBOEMY YCMOTPEHMIO,
B YAaCTHOCTW, CUCTEMbI, NMOCTPOEHHble Ha 6ase nbe3omarHeTMkos. OTMETUM eLlle pa3s To, YTo MHOOPMaALMOHHOE
nosie NPOTOHHOIO NPOCTPaHCTBa (B AanbHerwem UMMM) He moxeT
Tlome eswrp ObITb CO34aHO CaMoOl CUCTEMOM XM3HeobecrneyeHUs, Tak KaK 3To
nosie B KOPOTKUWA  CPOK JIMKBUAMPYET CcCaMy  CUCTEMY
u3HeobecrneyeHUs. YCIOBHO MOXKHO CKasaTb, YTO MO3F He
CO3Ja€eT CneLmanbHO PaKOBbIX KNETOK.
K cnabomy MHdopMaLMoOHHOMY nonto oTHOCKTCA
MHOOPMALMOHHOE ofe HeWTPUHHOro mnpocTpaHcTea (MIMHM).
Mpeactasum cebe [AeTCKUA BO3AYLIHbIA LWAP, pPa3AefieHHbIn
'\ BHYTPM Ha cekummn. OT Wapa BO BCE CTOPOHbI PACXOAATCA KCMULLbIY,
«Tlprcoaan, o6 p—— TO eCTb KaHa/jbl CBA3M, M 3TU CNUUbI YNUPAIOTCA B 3aMKHYTbIN
BHELWHWA MOAbIM Wap M3HYTPU. OnAa 3emMau TOALWMHA BHELLUHEro
Wapa cocCTaBAAeT NPUMEPHO 22 KM, W MPeacTaBfeH OH B BMAE NAyTUHbl HUTEN, CBA3AHHbIX TaK, 4To foboe
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M3MEHEHWe YCNOBMWIN B 3TON cpefe CTaHOBUTCA M3BECTHbIM M BPEMA Ha NIMKBUAALMIO HEFaTUBHbIX MOCAeACTBUN
[0CTaToOYHO.

Ha pucyHKe — ycN0BHbIN pa3pes NpoTOHHOro MHGOPMALMOHHOIO Nons.
B LeHTpe dopmmpyeTca NPOCTPAHCTBO MHPOPMALMOHHOIO obecneyeHuns, none 3alwmTbl — Ga3MpoBaHHbIN 3apAsa,
KMPUCOCKU» — CLLeneHne € NtoObIM 3HEPreTUYeCcKM akTUBHbIM MoJieM, 0OMEHHbIe CNMpPaau — 3axXBaT, OTCENBAHME,
KanmbpoBKa 06MeHHbIX 3apsaaos (MHPOPMALMOHHbIN OAHOCTOPOHHUI 0BMEH C /1l0BbIM SHEPreTUYECKN aKTUBHbIM
nosiem).
B cmbicn cywectBoBaHuA ntoboro MHGOPMALMOHHOIO NOAA NPOTOHHOFO MPOCTPAHCTBA 3a/I0XKEHO CBOWMCTBO He
nepecekaTbcA C OAHOTUMHbIM NOIEM, TO €CTb YMCNO TaKUX NONEN MOXKET BbITb HE OFPAaHUYEHHbIM, HO NpPorpamma y
HWX O4Ha — BOCCTaHOBNEHME anbbesilo KOCMUYECKOTOo Tena.
NHbopmaLMOHHOEe none HEeUTPUHHOTO MPOCTPAHCTBA B CEYEHWW HAMOMWHAeT Koneco. LleHTp pasgeneH Ha 12
CeKUMi, 3almTa (MM NOBEPXHOCTb BHYTPEHHero wapa) obecneymBaeT HEMPUKOCHOBEHHOCTb MHGbOPMALMKU CO
CTOPOHbI BHELWHErO BO34ENCTBUSA.
BHELWHMI KOHTYp — 3TO «NayTMHa», AOCTaTOYHO NJIOTHO OKpYyKatoLLan
KOCMWYECKOE TeJsI0 U CBA3b — 3TO KaHaJjlbl CBA3WU C LLEHTPOM KaK AnA
\ MHPOPMALMU LeHTPa 06 M3MEHEHUAX BHELWHelN cpeabl, TakK U Ans
obecneyeHnsa Npouecca MHTENEKTYalbHOrO PasBUTUA BUOCTPYKTYP.
Hago oTMEeTUTb, YTO KUFOJIKMY», YNUPAOWMECA B KOHTYP 3alMTbl, He
OOMKHbI  06M134aTb  dHEPreTUYecKoW  MOLLHOCTBbIO, 4TOGbl  He
paspywnTb 3aWnUTy U He JIMKBUAMPOBATb caM UeHTp. Moatomy u3
BCEX TMMOB MPOCTPAHCTB U BblOpPaHO HEWTPUHHOE, Kak Haubonee
cnaboe B NnoTHOCTU 3apAda.
OpHako, B noctpoeHun WIMHIM ecTb M HeKoTopble HenoCTaTKW.
Hanpumep, ecnu ybpaTb «WUrofIkM» C OA4HOM CTOPOHbI, BO3pacTaer
MHPOPMALIMOHHAA NOTHOCTb, C APYrON, NPU HEU3MEHHOM BHELIHEN
NMOBEPXHOCTU, MOMKET MPUBECTM K JIMKBMAAUMWM LeHTpa (B3pblB LLEHTPa), NO3TOMY ANA HeAOoNnyweHwWa 3Toro
NPUXOAUTCA CHUXKATb MNIOTHOCTb BHELWHEN NOBEPXHOCTU, YTO B UTOTE MOMKET NPUBECTU K ee IMKBUAALUK, TO eCcTb
CMmbICNa cywectBoBaHmA camoro UMHIM.
MoxHo po6asutb, 4to MHbGOpmauma o ctpyktype UMHM 6bina M3BecTHa AaBHO, HO eAMHCTBEHHOE, YTo 6bli1o
cOenaHo ¢ 3Toi MHpopMaumelnt (B cuiy HecoBepLIeHCTBa Ha TO BpemMsa 0bpaTHOM CBA3M) — 3TO CO3AaHue Koseca,
KaK OCHOBbI TEXHUYECKOro nporpecca.

BueunnitroxTyp

JamHra Crms

Tunbl NnpeoGpa3oBaHUsi aHeprumn

(14 Tvnos), rge TMN npeobpasoBaHMA 3aBUCWUT OT MPOCTPAHCTBA, B
KOTOPOM NPOUCXOOAT NpeobpasoBaHus.

KcTati, HayKe M3BECTEeH TOIbKO 0AMH TUN NpeobpasoBaHua

(E= mc’ ).
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Tputumn 3H

— PaAMOAKTUBHDBIN CBEPXTANKENbIN PAANOHYKANL BOAOPOAA C MAacCOBbIM
yncnom 3. T1/2 = 12.35 roga. B 06blUHbIX YCAOBUAX TPUTUIA - ras, tri = -
252.52 0C. B coegMHEHNUN C KUCIOPOAOM TPUTUIA 06pa3yeT CBEPXTAKENYIO
Bogy T30. M30TOMHbIM MHAMKATOP, BXOAUT B COCTaB TePMOAAEPHOro
roptoyero. TpUTUIA CYLLECTBYET B KMAKOM COCTOAHUM MpU TemnepaType
HUXe -253 0C.
Teéppoe cocToAHNEe HEN3BECTHO.

Tputuin  sABnAeTca TOMAMBOM A/a  Bcex Tunos obbektos (H/10).
Ncnonb3yeTca KUAKUMA TPUTUIA. 3anacbl TPUTUA He BECKOHEYHbl, HUKAKasn
npupoaa ero He CO34Q€T.
TpUTUIA CyLLECTBYET B }KUAKOM COCTOAHUWU MpPU Temnepatype HuxKe -253
0C. [na co3gaHuA TPUTMA CYLWeECTBYIOT CheuuanbHble YCTaHOBKM
(reHepaTopbl - 06BbeKTbI KoMnekcoB), KOTopble BbipabaTbiBatOT TPUTUIA C
nocneayowum ero pactBopeHMem B Boge, M Bce 060beKTbl (H/10)
pacnonaratotca B6AM3N Boaoémos. Slloboit 0b6bekT (H/10) B cocTosHMMK
npounssBectTy nepepaboTKy BoAbl U BbIAEINTb U3 HEE TPUTUI B KOIMYECTBE,
Heobxoaumom ona BbINOJIHEHUA NpPOrpaMmsl.
TpUTUI — 3TO OCHOBA MOJIYYEHWUA SHEPTUN U3BHE B NMEPEXOLHOM MEPUOLE, YXOA4a OT COBPEMEHHOM 3HEepPreTuKkn. 3%
CNYTHWKOB MJIAHET — 3TO EMKOCTU C TPUTMEM /15 NepemeLLeHnsa B NpocTpaHcTee Bceil CcTembl MpY aBTOHOMHOM
OBUXKEeHUU. TpUTUn HeobxoamMm TonbKo ana aAsuxeHus H/AO B npegenax 3eman. Bce HJ/1IO pacnonaratoTca y
BOAHbIX BacceiHoB, rae Ha rnybuHe 4400 MeTpOB AOCTAaTOYHbIE 3amnachl TPUTUS.

MoapobHo o nogbéme u nocagke HNO — pasgen “TpuTtnit, opmmposaHme Tpybok Bbixoga HNO”.

TpybKK cBA3M 3eMnsa — CNYTHUK MaTKa WMCMONb3YIOTCA He TONbKO ANA YAEPKaHUA BCEM CUCTEMbI CMYTHWUKOB, HO U
ANA NepeKaykun anemeHTa Z (HemMHepuMoHHOM macchl) Ha 3emnto. CobCTBEHHO cama nepekayka 3aHuMmaeT 12 aHel
C 26 gekabpa no 6 aHBapA. PewéTka atmocdepbl 3eman B 3TU AHM 3aNOJIHAETCA HE CBA3AHHbIM 31emMeHTOM Z, 1 7
AHBApPA MNPOM3BOAMTCA MNYCK CBA3KU. 3aBeplleHune cBA3KM — 17 AHBapA, HO yxKe 18 AHBapA ycTaHaBAMBaeTCA
MporpammHan HoOpma BoAbl, B KOTOPYIO f06aBAeH aneMeHT Z. MNocne Macxm HauMHaeTcs akTUBHOE pacxoLoBaHue
anemeHTa Z Bcemu BUOCTPYKTYpamu, a Takke obbektamu (H/10), n ero 3anackl K Aekabpto cHuxKawoTes fo 12%
HopMbl. [lanee UMK NoBTOpPAETCA.

KpyrosopoTa anemeHTa Z He cyLiecTsyeT.

MNTaK, anemeHT Z — 370 TpUTUin. OH CyLLeCTBYET TO/IbKO B HEMHEPLMOHHOM Macce, 1 TO/IbKO B MPECHOM BOZeE.

Ecnun B Bogge ecTb TpUTUM (He Huxke 12%), To BoZa — nuTbeBas. Ecau cogep:kaHve Tputua B Boae Huxe 12%, 1o Bbl
MOMKeTe BbIMUTb AECATKM JIMTPOB M MYYMTbCA OT Kaxkabl. CTPyKTypa Tputua — 310 8 “3aBogoB MukosHa”,
CBA3AHHbIX BHELWHEN pewéTKon ¢ 16 “aHTeHHamn”. Haanume aHTEHH NO3BONSET CBA3aTb HEMHEPLMOHHYIO Maccy
MOJIEKY bl BOAbI C PeLIETKON TpUTUA. Mpn 3TOM CO3[aETCA CTPYKTYPa, HE NoA/IexKallan pPas/ioxKeHUo.

MoHHas YacTb dopmupyeT Gopmy MONEKY/bl B 3aBUCMMOCTU OT IHEPreTUYEeCcKMX 3anacoB TPUTUA (BECHOM Kanau
00oXAOA KpynHee).

EcAM K cymMapHOW CTpyKType A06aBUTb WMHble MOHHble 06pa3oBaHUA (LEeMEeHT), nmetowme CBOM “aHTeHHbI”,
NOSIYYMM XKECTKYH KOHCTPYKLMIO.

OfHaKO TaKas KOHCTPYKUMA “AblnT”, U ecnm sHepreTUYecKuit 3anac TPUTUA MeHbLUe HOPMbI, KOHCTPYKUMA
paccbinaeTca (B LoMax NOABAAETCA XapaKTepPHOe NOTpecKkuBaHue).

B MOpCKOIi BOAe TOXKE eCTb TPUTUI, HO OH He CBA3aH M HAaXO4MTCA TONIbKO B PeLUETKE BOAbI.

Mpw OTCYTCTBUM B BOAE TPUTUA NiLEeHNUA He ByaeT pacTi. OCHOBHbIe 3anacbl TPUTUSA — BO /bAaX U Ha rnybuHe oo
4400 m. CKopocCTb pacxoga TPUTUS 3aBMCUMT OT paaualMoHHOro (M Tensnosoro) sosaenctesma ConHua. B nepuog,
MeX Ay BECEHHUM M 3MMHUM PAaBHOAEHCTBMEM Pacxos TPUTUA He npeBbiwaeT 77%. OgHako yxe K 2010-07-16 sToT
pacxop, coctasun 88%.

Kctatu, nocne 5 aHBaps n o Macxu noTpebaeHne BoAbl MMHUMAbLHO.

[Jo cBeplweHMA UHTEepPBEHUUM 3eMan, OHa CBOMMW TEeHEepPUPYIOLWMMU BO3MOXKHOCTAMM GOpMMpPOBaAa
HEeobXOoAUMbI el UCTUHHO CTPYKTYPHbIN TPUTUI, U TONbKO MMEHHO TOT Habop U3 BCEro BO3MOKHOIO CMeKTpa ero
BO3MOXHbIX M30TOMOB, KOTOPbLIA B KOMMieKkce obecneuynBan 3HepreTMyeckue noTpebHOCTU COMPOBOXKAEHWUA
YCNOBUIN 0BUTAHUA KUBbIX OPraHNM3MOB 60/1ee BbICOKOrO NOpAAKa B OT/IMYME OT HbIHELIHEro, B TOM Yncie 1 bonee
BbICOKOTO YPOBHA OKTaBbl Mo3ra YenoBeKa, KoTopblit 6bin ucTpeboBaH npoueccamu LIMBUAM3ALMOHHOIO Pa3BUTUSA
M UMeHHO PasyMeHHOM opueHTaLmu.
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TpuTnia MopcKoii BoAabl

B 6O/IbLUMX KOIMYECTBaxX NPUMEHANCA B YacTHOCTM Komnekcom YnpasneHus, pacnofioXKeHHbIM BA0/b BOCTOYHOTO
nobepexbsa CLLUA n KaHaap! (Bepmyackuii Komnnekc, MHTEPBEHTCKOM CucTembl). [loCTaBKa ero ocyL,ecTBianach C
MOMOLLbIO YNPABAAEMOrOo OKEaHCKOro MOTOKa (TeyeHusn), KOTOpblii OKeaHONOramu HasBaH Kak [onbdcTpum.
YKasaHHOe OKeaHCKoe TeyeHue OKOH4YaTenbHO auksmauposaHo B 2011 roay B
Luensx nokanusaumm peictsuii Bepmyackoro Komnnekca ¢ fanbHeilwen ero
nvkenaaumen. OCHOBHblE XPaHWAMLWA 3aBE3EHHOrO TPUTUA ObliM pasmelleHbl B
60/1bWINX EMKOCTAX NpecHol BoAbl (B OCHOBHOM B 03epax) U [A03MPOBAHO
JaBanucb B pelwétkn ATtmocdepbl, rapaHTMpoBaHHO obecrneunBas ypoBEHb
NoTPebHOro ero CocToAHUA. TPUTUIN, Haxo4AWMIACA B HECBA3AHHOM COCTOAHUM B
Mmopckoi Boge (TnapodoHHbIN cnoit ATmocdepbl), Urpas COBEPLIEHHO MHYIO POJb,
Ho ana H/TO mopckoro 6a3npoBaHunsa 6bin MPUMEHSEMbIM.

3auem Hy*KHa Boga bMOCTpyKTypam BOObLLE U, NPUYEM B AAHHOM C/lydae KaKoW-To TpUTUIA (Tem Bonee ns Tabanubl
camoro MeHpeneesa)?

B OCHOBHOM, A/nA TOro, YTobbl M3BNEYL BbICOKOOKTaBHblE COEAMHEHWUA B UX HEMHEPLMOHHOM COCTOAHWUMU, T.e.
KneTke mosra TpebyeTca Tak HasblBaemasa “*KMBas BOAa” C KOHKPETHbIMM MapameTpamMu Mo SHEepreTUYeckmm
0COBEHHOCTAM M COCTOSIHMAM TPUTUA. MO3r M3 TaKOM «KMBOM BOAbI» MONYyYaeT OCHOBHYK Heobxogumyto
SHEepreTMYeckylo MNoANWUTKY M He MNPOCTO MOAMUTKY, a MNPUMEHSET 3SHEpPruM TOIbKO KOHKPETHbIX 4acToT
(HEMHepPUMOHHYD Maccy), XapaKTepUsyLMX BCE OCODEHHOCTU ero AeATeIbHOCTM MMEHHO B 3TOM KOHKPETHOM
roay u ucrnonbsyer eé (aHepruto) ana cBoein GYHKLMOHANBHOMN KU3HEeAEeATENbHOCTM B TEX YCNOBUAX peasibHO
NPOUCTEKAOLLLEN OKPYIKAIOLLLEN AENCTBUTENBHOCTM, KOTOPAs No Nporpamme npegonpesenieHa rofoBbiM 3NMnM30L0M
obLero cobbITMMHOrO XxpoHonpouecca. A UMEHHO C 3TUM WU CBfi3aHbl 0COHBEHHOCTM GOPMUPOBAHMUA CO3HAHMA
(Hapsgy ¢ apyrumu GakTopamu) B STOM KOHKPETHOM roay.

HeobxoAMMO OTMETUTb, YTO, HECMOTPA Ha PasHULY WHAMBMAOB MO FEHOTUMAM MO3ra, BOAA HyXKHa M KaK Obl
“nogxogmnt” Bcem. Ho Kaxabll pasiMYeHHbIN MO reHOTUNam Mo3ra UHAUBWUA, WAW TPYNMbl U3 HUX MOJyYatoT M3
BOAbl UMEHHO TOJ/IbKO Te YacTOTbl (OKTaBbl) SHEPrUiA, Ha KOTOPbIX PaboTaeT UMEHHO MX MO3T B Te4eHMe 3TOro roga.
YenoBek He MOXKeT MpoxuTb 6e3 Bogbl 6osee 3-5 cyTok. OH MOCTOSHHO [O/KEH MMETb 3HEPreTUYecKyto
«MOAMUTKY» U3 CTPYKTYP TPUTUA, KOTOPbIE HEOOXOAMMbI EMY C Y4ETOM OCOBEHHOCTEN ero KOHCTPYKLMM MO3ra, HO
BCNeACTBME PA3/IMYEHHOCTM MHAMBUAOB MO TEHOTMNAM, KaxKAbli M3 HUX MPUMEHAET pPasHblii Mo 4acToTe M
XapaKTePUCTMKeE TPUTUI (NpaBaa, HayKe NOKA M3BECTEH BCEro AL OAMH TUN TPUTKUSA).

prGKI/I CcBA3UN C NNaHeTaMN U CNYTHUKaMU Cucrtemsl

(MO KOHCTPYKUMM CamMOro YCTPOEHUS 3HEepPreTUYecKMx PelwéToKk — Ha
nogobue TenesmsmMoHHoM 6awHu LLyxosa B Mockse)

JTa CBA3b C TEeXHWMYECKOM CTOPOHbI, npeAacTasasna U3 cebsa:
onpenenéHHblt Habop chopmupoBaHHbIX «TpyboK CBA3U» MeXKay
3emnéii ¢ ogHon cTopoHbl U JlyHol, ConHuem n CyTHUKaMK NAaHeT, C
Apyroit ctopoHbl. C NOMOLBIO TakMX TPybOK CBA3U OCyLecTBasnach
nepegaya Bceli WMHOOPMALMM OT TeHepUpyloWnx W Ynpasastowmx
KomnnekcoB MHTEpBEHTCKOM CUCTeMbl, pasMelLeHHbIX 3a npegenamu
3eMAM Ha KOMMEKCbl 3ToMN e CucTembl YNpasieHusa, pasmelleHHble
Ha 3emse. dTa nporpammHas uHbopmaums cogepikana BCE Heobxoammoe, Tpebytoweecs 414 ynpasieHna BCeM
pasBuUTMEM BMEHEHHOW LiMBuaMsaumm Ha KoHLenTyasbHOM ypoBHe. B nepsylo oyepedb, MMEHHO MOCPEACTBOM
3TOM CBA3M WM BblNO NpefonpeneneHo HACUAbCTBEHHOE YyAep)KaHue MUCMONHUTENbCKUX AeWCTBUMI foaei B
COCTOSIHUM MX BELLHOTO MPUMMEHEHMA NO BCeM MPOrpaMMHbIM MpoLeccam, YnpaBAseMblM WMHTEPBEHTCKOW
Cuctemoll, a COOTBETCTBEHHO M MO3TanHoe ynpexjawolee pasBuTUe WMHAMBUAYAJAbHOTO WM OB6LECTBEHHOrO
CO3HAHUA npes KaXkAblM MUCTOPUYECKUM COOBbITUMHBIM WUCMONHUTENLCKUM Wwarom. C MNOMOLWbIO 3TOW Ke
MHbOPMaLMN OCYLLECTBAANOCL YNPABAEHME Ha KOHUENTya/ibHOM ypOBHE BCEeMM MpoLueccamu BbiTUA sHeprui
BoobLLe B MX MU3MEHEHHOM KOHCTPYKTMBHOM COCTOSIHMW, OCYLLECTBAA/ICA KOHTPO/Ib U pOopMMpPOoBanach 3awmra no
HEeAOMYLLEHNIO KaKMX-TO KOHCTPYKTMBHbIX WM3MEHEHW B 3HEepPreTMYecKUX PelwéTKax CO CTOPOHbl UCTUHHbIX
KOMMNIEKCOB 3eMN, yAepiKaHUe TaKUX KOMMIEKCOB B «NJAEHEHHOM» COCTOAHUM U Npodee. MarHUTHbIe MMMYbChbI,
KoTopble nHorga uayt oT ConHua, ABUratoTca K 3emse ToNbKO B TpybKe. Ecan B TpybKe HET noaldepskuBatoLwmx
YacToT, MarHWUTHbIV UMNYbC paccensaeTtca B Kocmoce (A0 3emnun He JOXOAUT).

(MO KOHCTPYKLUMM Camoro ycTPOEHMUs 3HepreTMYeckux peléTok — Ha nodobue TeneBusmMoHHOM BawHu LLyxoBa B
Mockse)
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ITa cBA3b C TEXHUYECKOMN CTOPOHbI, NpeAacTaBnana U3 ceba: onpenenéHHblii Habop
coopmupoBaHHbIX «TpyboKk CBA3M» mMexay 3eméin ¢ ogHON CTOpPOHbI U JlyHOM,
ConHuem u CnyTHMKaMM NAaHET, C APYroi CTOpoHbl. C NOMOLLbIO TakuX TPybOK
CBA3M OCYLEeCTBAANACL MNepedaya BCeM MHPOPMAUMM  OT TEHEPUPYIOLMX U
Ynpasnswowmx KoOMniekcoB  WMHTepBEHTCKOW  CUCTEMbI,  Pa3MELLEHHbIX 33
npeaenammn 3emM Ha KOMMJEKCbI 3TOW e CucTeMbl YNPaBAeHUs, pa3melLeHHble
Ha 3emne. 3Ta nporpammHas uHbOpmauMA cofepiana BCEé Heobxoanmoe,
Tpebytolleecs AN ynpaB/ieHWUs BCEM pPa3BUTMEM BMEHEHHOM Liunsuausauum Ha
KOHLLeNTyaibHOM ypOBHe. B nepsyto oyepelb, MMEHHO MOCPEACTBOM 3TOM CBA3W U
6b110 NpesonpPeseneHo HaCUNbCTBEHHOE YAEPMKaHUE UCMONHUTENbCKUX OEeNCTBUM
NoAeN B COCTOAHUM MX BELHOTO NPUMEHEHUA NO BCEM MPOrPaMMHbIM MpPoLLeccam,
ynpasBaseMblM MHTEPBEHTCKOW CKUCTEMOM, a COOTBETCTBEHHO W Mo3TanHoe
ynpexaatoliee pasButMe WHAMBKAYANbHOTO W OBLECTBEHHOrO CO3HaHUA npes
KaXKAbIM MCTOPUYECKMM COBBITUIMHBIM UCMONHUTENbCKMM Larom. C MOMOLLLbIO 3TOM
e MHbOoPMaLUK OCyLLECTBAANOCH YNPaB/ieHWe Ha KOHLENTya/lbHOM YPOBHE BCEMU MPOLECCamMU BbITUA SHepruii
BOOOLLE B MX U3MEHEHHOM KOHCTPYKTMBHOM COCTOAHMM, OCYLLECTBAANCA KOHTPOAb M GOPMMPOBaNach 3awmra no
HEeAONYLEHNIO KAaKMX-TO KOHCTPYKTUBHbIX WM3MEHEHWA B 3HEPreTMYeCKMX PelwéTKax CO CTOPOHbl MCTUHHbIX
KOMMNEKCOB 3eMNU, yAEPIKAHME TaKMX KOMNIEKCOB B «NAEHEHHOM» COCTOSHUM M Npoyee.

TpaHcnaTop Mmo3ra

COLEPKUT MO3T KaxKaoro 4YesoBeKka . TO eCcTb crnocob nepesoa
My3bIKa/IbHbIX PAZOB, MNOJIyYaeMblX OKTaBaMM MO3BOHOYHMUKA,
WM XPaHALLMXCA B ONEPATUBHOMN MM AONTOBPEMEHHOM NaMATH.
TaKWUX TPAHCATOPOB MOKET BbITb HECKO/IbKO.

bBe3 Takoro TpaHcaAaTopa Bbl Mo)KeTe COTHM JsieT 6ecrnosiesHo
yunTb A3blK. EciM HeT TpaHcnaTopa, MO3r He 3acTaBMlUb
3aHMMATbCA He3HaKoMbIM A3blKom. [pu peunHKapHauuu 6bin
BO3MOMKEH He TONIbKO MepeHocC 3anunceit cobbITUiA, NpouclleaLwmnx
C NepeHoCMMbIM MO3TOM, HO M MNEpeHoC TpaHCAAaTopa, 4To
No3BO/AET NIETKO U BbICTPO BOCMNONHUTb 3HAHWUA MO A3bIKY.
Cuctema YnpaB/ieHMA nMpW  KOHTpPOJse MO3ra MpoBepsieT MpPaBUIbHOCTL pPaboTbl TpaHcasTopa W, npu
HeobXoANMMOCTM, AOMONHAET (yBeNnuMBaa NOTEHLMANbl YAaCTOT) MO3T “MHCTPYKUMAMMU” MO U3MEHEHWUIO MOHHOM
yactu (py6aLku). Mpy yMeHbLIEHUN NOTEHLMAN0B YacToT Bbl moskeTe Bce 3abbiTb, NOTEPATH NAMATb.

Pycckuit a3blk (coBpemeHHbIn) bbin pa3paboTaH 3a 257 net o poxaeHusa A.C.MNyWwKMHa (M aHIIMNCKUI TOXKe), U C
3TOro BPEMEHMW YaCTOTHbINM 6afiaHC XMBOW KIETKU U KOCTHbIX Pe30HATOPOB Obl/l KSMEHEH Mo, HOBble CTPYKTYPbI.
3TN n3ameHeHuns 6bian NpousBeeHbl No Bceil 3emsie, HO C YYETOM “MECTHbIX CTPYKTYP yrnpasBaeHus”, Hanpumep, B
Kutae, AnoHunun, Kopee.

CTPYKTYpa MbICAUTENLHOIO NPOLLECca B CTPaHax, UCMO/b3ytolmMe nepornndbl, oTM4aeTcs oT obwenpuHATON. 3Ta
CTPYKTYpa 06pas3oB, U U3MEHEHMUA B 3TOM CTPYKTYPE, HE CBOMCTBEHHbIE CTEPEOTUNY, NPUBEO Obl K YHUUTOKEHUIO
3HAYUTENbHOM YacTU MaTPUL, MO3ra.

Topouna

— 3TO CUMHXPOda30TPOH ANA pPaA3rOHa MArHUTHOMO MMMyAbca Mo
MepuaAnaHam 1 ero nogKavyka Nnpom3BoOANTCA NOCTOAHHO NMPaMUAAMU,
KOTOopble HaxoaAaTca Ha Ypane (nepsas — ropa Xopaptoc —h = 1178 m
(Ha KapTuHKe), cnegytowan — ropa Maviep h = 1472 m).

Bcero Ha Ypane 4 nupamnabl pasroHKU MarHUTHOTO MMMy bCa.

Kpome TOro, 4 nupamugbl 8 Hopsernn u LWseunn n 4 nupamuibl B
KaHage. Bcero ana pasroHa ucnonbsyetca 12 nupamua,
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TaroteHue

€CTb [ABWKEHME WHEepUMOHHO — HEWHepUMOHHOM Maccbl B
MOCTOAHHOM WAW MNEPEMEHHOM TO0Jie, CO3/4aBaeMbIM CTPYKTYPOU
peLeToK .

Yrnepopa, XMBOW KNEeTKM U KNetku ¢nopbl - Ym - YcnoBHaa «Mepsasa Lusuauszauua» - YcnosHas «Btopas
Uusunusauma» - YcnosHaa «TpeTtba LiuBuaunsauma» - YnpasneHume (NpuHumnbl) - YnpasaeHue. MaTpuuHblii TMN
naen - YnpasneHue Mosrom niogeii - Yoonorua

Yrnepopa XNUBOW KIeTKN U KrneTkn ropbl

- AB/IAGTCA OCHOBHbIM XpaHW/IMLLEM Bcelt MporpamMmmHoit MHGopMaLmMm, KoTopas B
obuwem BuAEe MNO3BOMAET MM OCYLLECTBAATb 60/blIOe KO/MYECTBO (GU3UYECKMX
NPOLECCOB CMHTE3a M KaKWUX-MBO MPOrpamMmHO YNO0KEHHbIX 0BMEHHbIX NPOLEeccos
Pas/NIMYHOrO YPOBHA, HEOBXOAMMBIX [J/17 BOM/IOLWLEHUA PasHOPYHKLMOHANIbHOTO
BbITUA KaXKAOW K/eTKe OTAeNbHO. DHeproMHGOpPMALMOHHAA HauYMHKA U ABAAeTcA
CYLLLECTBEHHOM YaCTbto CBOEOOPA3HOMN KIHEPTUMN KUSHUY KaKa0MN KneTKku!

Kak ogHa m3 yHKUMI Mo3ra, MOXeT onpesenaTbCs TOJbKO CTEeMNeHbl W
rnybuHOM OCO3HaHMA cBoero QyHKLMOHAIbHOIO nNpeAHasHaYeHus, Kak
Yenoseka Ha 3emne.
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YpoBHU ynpaBieHUA KOMNJEKCHbIM npoueccom 6biTUA BCero cyuiero
U YCTPOEHUA eMy COOTBETCTBYIOLLMX MUHPOPMALMOHHDBIX KOHCTPYKLUIA

Q)(\fubz/\ HagcuctemHbii  (M3BHE, OTHOCUTENbBHO YMpaBAAeMoro 6bITuA
S - Y © i camow 3emnu);

A 5 S CucTeMHbIN (aBToHOMHasa Cuctema YnpaBneHus OblITMEM
SHeprui 3eman 1 0 4HOBPEMEHHO HAACUCTEMHOE MONOoXKeHue Eé
YPOBHSA MO YNPaBIEHMIO }KMU3HbIO Ha NAaHeTe);
NoacucrtemHbii (ans  YenoBeka W OKpyxkalowein ero
[eNCcTBUTENbHOCTU OTHOCUTEIbHO CrcTembl YnpasaeHua 3emnn
npu EE nporpamMmHOM ynpas/ieHWM BCemMu MNpoueccamm
byaywero LnBnnM3aumMoHHOrO  pasBuUTUA PasymeHHoM
opuveHTauun Yenoseyectsa).

J
YcnoBHas «llepBasa UuBunusauuna»

a B [AeWCTBUTENbHOCTM — YCAOBHbLIM NEepBblA 3Tan CBepLIeHHOM
MHTepBeHLMU. OT NEePBOKOHTAKTHOrO arpecCMBHOIrO BTOPXEHUSA B TeYeHue
1040 net 6b11M NONHOCTbLIO 3aXBaYeHbl BCe NAaHETbI (3aBepLleHMe 3axBaTa B
17 914 ropy po H.3.). Cam no cebe 3axBaT — YC/NOBHbIM, MOTOMY 4YTO BCE
rNaBHble KOMMJIEKCbl Ha nNiaHeTax KnacTepHOro  MeXXniaHeTHoro
Komniekca 3eman Oblin  BbIK/AOYEHbI, @ 6e3 3HaHMA CTPYKTYp UX
NMOCTPOEHMA, Aa €ele U Npu ycnoBun 6osee HWU3KOTO YPOBHA MO3HaHWA,
HanagaslUMe NPOCTO CBA3anWN BCE NJaHeTbl rpaBUTaLMOHHbIMK TpybKamu (B
hanbHenwem M TpybKamu CBA3M), BKAOUMAN BMEHeHHble 6a30Bble reHepupylolime 4acToTbl paanaLMOHHON
3awmnTbl CONHLUA, OKPYKUAWU NNAHETbI KCNYTHUKAMMU» (KaK OXPaHHbIA KOHBOW) U ABUHY/IUCL B CTOPOHY Bonbuioi
Measeanubl, 4yTobbl pa3obpaTbca B 30HE €€ aKTMBHOM AocsraemocTu. Ho no nyTn ABuMMKeHMA peLleHo bbli1o Bpemsn
He TepsATb U MPOBECTN BO3MOKHbIE NMPOLLECCbl USMEHEHUI B CBOIO MOb3Y.

3axBaT camolt 3eM/IM CONPOBOKAANCA YHUUTOXKEHMEM YenoBeyecTsa (B X pU3MYECKOM NAaHe CyLLeCTBOBaHUA) U
Tex 0ObEKTOB ynpaB/ieHWsA, KOTOPble HaXOAM/IUCb Ha YC/IOBUAX MOBEPXHOCTHOrO pasmelleHuda. Bce rymaHouasl,
T.€. KaK 3HepreTMyeckme CoCToAHUA CyLLHOCTeN BCcero pasHoobpasusa bruocdepsbl B Ux He GU3MYECKOM NaHe, Tak U
AylueBHble CYLLHOCTM NPOTO-YenoBeKa C YPOBHEM OKTaBbl Mo3ra B npeaenax 96-124, Haxogsumeca B TOT MOMEHT
B CTPYKType ATmocdepbl 3emn (B OKTaBax pelleTok oT 32 A0 72), — 6bian nieHeHbl, NOCKONbKY He Moraun 6biTb
COKpPbITbl «BHM3», TaK KaK Bce KomnnaeKcbl nepea HanageHuem 6bian BbiKAOUYeHbl. Kak oTmedanocb paHee,
COXpaHEeHbl 6blIM TONBKO AYyLEBHbIe CYLLHOCTU ¢ 224 ypOBHEM OKTaBbl MO3ra.

B npougecce cBeplueHUs 3axBaTa F'YMAaHOWAO0B MJIEHUAN U COAEPXKANM B «Kamepax» UHTEPBEHTCKMX 0ObEKTOB (B
ocHoBHOM Tuna 440), ceBwunx Ha 3emto. Mocne 3Toro Hayanacb NepsBas «3ajnMBKa» NOBEPXHOCTU MNIaHETbl «CBOEN
BOAOMN» (C TpuTUEM) U GOPMMpPOBaAHME NecKa U3 3ToN BoAbl. ITOT Npouecc ANUAcA NPUMEPHO B TedeHue 620 ner,
NoOBEPXHOCTb 3EMIN 33 3TO BPEMA CYLLECTBEHHO M3MeEHM/IAacb M CcTana Ha ypoBeHb h = -4300 m (OTHOCUTE/NbHO
COBPEMEHHOrO YPOBHA €€ namepeHus). ATmochepa 3eMn KOHCTPYKTUBHO MOKa He M3MeHsNacb, HO B COCTaB eé
ra3oBOM KOMMIEKTHOCTM Bblin A06aBeHbl rasbl, KOTOPble HbINN HYXKHbl 36POBCKUM CYLLHOCTAM A4 AblXaHuA (B
nx GU3NYECKOM M1aHe CYLLECTBOBAHUSA) — 3TO X KMC/IOpPOA U X10p (No3aHee cocTaB byaeT 3amMeHEH).

_

YcnoBHasa «BTopas UuBunusaumsa»

a B AENCTBUTENIbHOCTM — BCE TOT Ke YC/IOBHbIM, HO BTOpPOM 3Tan
CBEPLUEHHOM UHTEPBEHLMN.

«BTopas umBMAM3aUMA» (NO HACTOAHUIO M YBEXKAEHUIO B TaKOM
onpeaeneHnn, AKO FPAHUTHOM TBepau MX pasymeHua — UcTOPukos),
npocyuwectsoBana 3150 net u Toxe bbina yHuuToXKeHa B 10804 roay ao
H.9. CBOWM «NaNeToyHble» [AaHHble BMEHEeHHOW uHbOopMauun o
CObObITUAHOM BpPeMeHM CBEPLIEHHOro XpoHonpouecca, abutenn
MCTOPUYECKOrO XYA0XKECTBEHHOIO NPOMbIC/IA MOTYT OTKOPPEKTUPOBATL
6e3 comHeHMs, MBO yKaszaHHOe ecTb OT MCTUHbL. Ha 3Tom 3Tane
NPMBHECEHHAA  MHTEPBEHTAMW  MNporpamma  «DHeprobuoreHesuca KAeTKM  naoTM» (a2 nporpamma
«IHepronHPopMaLMOHHOW ANANEKTUKN Pa3BUTUA FEHOTUMOB MO3ra» MnokKa eule He 6bina cpopmmpoBaHa), obpena
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60/1ee CyL,eCTBEHHYIO €MKOCTb B YCU/IEHHbIX MOMbITKaX CO3A4aHuA ntogen (ako nopobue npoTto-Yesnoseky), M60
NJ0Tb NAyKOB He COBEPLUEHHA U He Npuemaema a5 NonbITKK «Bxoaa B Mepapxumio LlMBMAN3AaLMOHHOIO pasBuTUA
PasymeHHOI opueHTauMm» (Kak BNpPOYEeM M KOHCTPYKLMA UX MO3ra, ToXKe). [Ana 3TOW Lennm MHTepBeHTamu 6bin
ncnosb3oBaH 21% nNEHHbIX TYMaHOMAOB (AYLWEBHbIX CYyWHOCTEN), T.e. NPUMeEPHO oKosio 200 MWAIMOHOB
WHOMBUAOB U3 COCTOAHUA UX MJIEHEHHOro 6blITMA He B ¢m3mMyeckom nnaHe. OCHOBHOM aKUEHT Bbin caenaH Ha
NONbITKN YNPaBAEHUS MO3rOM Nil0AEeN NyTEM MEPBUYHON 3HEProMHOOPMALMOHHON TPAHCAALUKU YNPABAAIOLWLEro
XapakTepa yepes 06beKTbl TMNa 440 (No 3TO NpUYMHE W BCE pacKBapTMpOBaHMe Ntogein GopmMMpPOBaNoCh B 30He
A0CAraeMocTH Ux TpaHcaauum). Mo mepe AOCTUraembiX Pe3y/ibTaToB, MPOBOANU/IMUCH MOMbITKM COBMELLEHWUS MA0TK
nogen (tena nogeit B duU3MUecKkom nnaHe MX ObITUA Yepes KOHCTPYKLMIO MX MO3ra Ha YPOBHE W YCAOBUAX
nepeBofa WX B HW3KMe OKTaBbl, A0 31) ¢ BO3MOMKHOCTAMWM noZobua mosra MaykKoB (MMeHHO Ha 3To bblio
aKLLEHTMPOBAHO [N1aBHOE BHUMaHue). OnpepeneHHoe BHMMaHWE MHTEpPBEHTOB 6blN0 0b6palleHO Ha MOMbITKK
BMELLATENbCTBA B MOZAE/bHYIO KOHCTpyKumio OHK, npogneHva 6MONOrMYEcKoin KM3HM MHAMBMAOB (CcpeaHnan
NPOLO/IKUTENLHOCTb Bbl1a AOCTUTHYTA TONbKO A0 18-22 neT), KoppeKunmn obmeHHbIX MPOLECcCOB KNETKU NIOTH,
NonbITKM NepeBoaa OOMEHHbIX MPOLECCOB Ha YCNOBMA NAOTOAAHOIO NUTAHUA Ntogen U MmHoroe gpyroe. He Tak
NPOCT OKa3a/ica YenoBek, YTobbl IErKO «KPOUTbL» ero nogobue, 6o oH nnog TBopeHma Cosgatensa! B aToi cBAsm
WHTEPBEHTbI CYLLECTBEHHbIX YCNEXoB He A06uAMCb. AMUHb BCEM WX BMeELLATeNnbCTBam, Mbo: «HeT Huyero 6onee
PasymeHHoro, yem PasymeHHaa Teepab McTuHbI, ABneHHaAa Co3gaTtenem m BONIOWeEHHAA MM BO BCEM, YTO eCTb —
NCTUHHbIN CoTBOpeHHbI Mup»! (aBT., MepBblit NnocTynaT «EAMHON aKCMOMBbI IOTUKY .... Bocco3gatoliero CosHaHuA
Yenoseka, OPY, Yactb 5).

YcnoBHasa «Tpetba UnBunusauma»

a B AEUCTBUTENBbHOCTM — BCE TOT e YC/IOBHbIN, HO TPETUIN 3Tan CBEPLUEHHON
WHTepBeHUMKU. [laHHbIA 3Tan umen npoaomkutenbHoctb B 4070 net, T.e. C
10604 ropga po H.3. no 6534 roag A0 H.3. 3TO Obl cCamMblli MPECbIWEHHbIN
3KCMepuMeHTaMM 3Tan Mo BCEM HanpasB/ieHuam: OT ¢opmMpoBaHMUA
YCTOMYMBOTO MHTEPBEHTCKOrO YMNpaB/iieHUA BO BCEX HAMpPaB/ieHUs CBOEro
COOCTBEHHOrO  UMBUAM3ALMOHHOIO  pPa3BWUTMA, 40  MOMbITOK  BBOAA
CaMOCTOATENIbHO CO34aHHbIX 31eMeHTOB B chepe dnopbl U dayHbl (C yueTom
MONIYYEHHbIX FyMaHOMAANbHbIX GparmeHToB ¢ JlyHbl). [eTanu He cTonb
NPUHLMNNANbHbI, MNOCKO/IbKY BOCCO34aTb UCTUHHbLIX NOJOOUI MHTEpPBEHTAM
He yganocb. OgHaKo cneayeT OTMETUTb BaXKHbI MOMEHT, a UMeHHOo: Cuctema
KoHTponsa uHTepBeHTOB Oblfa ele He COBeplleHHa, MO 3TOW MNpuUYUHe
UCTMHHAA Cuctema YnpasneHua 3emMAM HEeOAHOKPAaTHO W He 3aMeTHO
BMELUMBANACb CBOEM YMNpPaB/AlOLWLEN KOPPEKUMEN B OTAENbHble 3MU304bl C/AOXKMBLLETOCA ynpasaeHua ObiTvem
SHeprui B MaTepuaibHOM M HemaTepuanbHOM Mupe. Takum 06pa3om, BO3HWMKNA KaK-bbl YyCTOM4YMBas
HeobXxoAMMOCTb B BomMpoce 06A3aTeNbHOW MWHepanusaLuu MNpPecHol BOAbl TEMM BO3MOMXKHbIMKU opMamu,
KOTOpbIE C/MIOXUAUCL K TEKYLLEMY MOMEHTY. 3TO NO3BONMNAO B ONpeseNeHHON CTeneHn BOCCO34aTb B YC/I0BHOM
NPUBANNKEHUMN YACTb YCNOBUIN KU3HECONPOBOXKAEHUA B NPECHON BOAE M NpUAaTb NMOABOAHOMY MUPY KaKYH-TO
MOAENbHYIO CTPYKTYPY W PYHKUMOHANbHYO 3HAYMMOCTb, OPMEHTUPOBAHHYH B WHTepecax obecneyeHuA
co3/aBaeMblx N0gen 6enkamum U MMHepanaMu BOAHOIO NMPOUCXOXKAEHUA. TaKoBble He3ameYeHHble KOppeKLun
npoucxoannu B coepe Gaopbl M dayHbl, HE NO3BOAIOLLME MNOJHOCTHIO U OKOHYATENBHO YIUTU B CBOEM Pa3BUTUM OT
CBOWX NpOTO-hopMm.

Hac ke 6onblue MHTepecyeT NPOLLECC BOCCO3AaHWMA Atogeit. B aTom nnaHe 3a 3TOT AJIMTENbHbIA Nepuos,
3KCMepUMEHTaIbHbIX MOMbITOK Obl1I0 OYeHb MHOro. B obLliei cnoxHocTM AnAa 3toro 6bino npumeHeHo 42%
(npumepHO okono 400 MUNNMOHOB) NAEHEHHbIX F'YMaHOUAOB (IHEPrOMHPOPMALMOHHBIX AYLIEBHbIX CYLLHOCTEM
npoTto-YenoBeKa c ObIBLWUIMM YpOBHEM MO3ra 96-124 okTasbl). Ha 4To B OCHOBHOM 6bI/10 aKLLEHTUPOBAHO BHUMaHMe
NHTepBeHTOB? MPUHUMaAA BO BHMMaHME TOT aKT, YTo NMPOAO/KANOCL BOM/IOWEHNE TOIbKO OAHOW MpPOrpammbl
«Pa3BuTME 3HeprobuoreHesnca KAETKM MNAOTU», MOSTOMY WM KOHLLEHTPaLMA BCeX MHTEPBEHTCKUX YCUAUN B
OCHOBHOM Ha 3TOT BOMNPOC M bbla OpueHTUpOBaHa. A 3Toro B peleTkax ATmocdepbl Mo BCEMY MepUMETPY
Havyanucb npoueccbl obycTpoiictBa «Mo3sra ATmocdepbl» Ans NPUAAHUA HEKOM MNepBMYHOM YyNpaB/iaemMocTu B
cylwecTBoBaHUM ntogent 6e3 npuBA3KM MX K obbekTam Tuna 440. Ho 3a 3TOoT nepuon OH He Obln A0 KOHUA
3aBeplueH. bonbloe BHMUMaHMeE yAensinocb USMEHEHUAM B YPABAEHUN MO3TOM /itofein 06MEHHbIMK NpoL.eccamm
KNeTKM NaoTu. 3a 3TOT nepuos oA 6bian npuBefeHbl K COCTOAHMIO OBMEHHbIX NMPOLECCOB MpU YCIOBUN UX
NPUrogHOCTM U CNOCOBHOCTM K NaoTOAAMIO (NPKX 3TOM B Havase 6e3 TepMoobpaboTKn noegaemoit NuLm).
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Yn PaBJI€eHUe (npuHuunobi)

Bo-nepBbIX, OTMETUM, UTO cyLuecTBytoT Hagcuctema, Cuctema m Moacucrema.
B ConHeuyHoM cucteme Hagcuctema — 310 ConHue, JlyHa, HeKoTopble

[ &
CNYTHUKK NAHET.
3apaum Haacmucremsl:
- KOHTPO/Ib TaKTa BPEMEHU;
w - nepepgaya Mporpamm Cucrteme Ana peannsaumu.

3agaum Cucremsl:
- obecneynTb UcnonHeHue MNporpamm;

- NPOM3BOANTb NOCTOAHHbIM KOHTPO/Ib 32 UCMOAHEeHWem MNporpammbl;

3agaum Moacmcrtemsl:

- UCNONHATL BCe TpeboBaHuA Mporpammbl;

- NPaBUIbHO PearMpoBaTb HA BCE USMEHEHUSA, MPOUCXOAALLME NPU UCMOIHEHUU Mporpammbl.

Hapcuctema n Cuctema nmeroT OAHOCTOPOHHIOH CBA3b:

Hagcuctema -> Cuctema

Cuctema u Moacmnctema — cBA3b ABYXCTOPOHHAA, NPU 3TOM:

- Bce [lporpammHble GYHKUMM B  OAHOCTOPOHHEM nopsaake dopmupyer w
3anucbiBaeT Cuctema, nepesoaa ans MNoacvuctembl B Tol dopme, KoTopasa co3zaHa
Mporpammots;

- KOHTPO/Ib UCMOJIHEHWUS MPOU3BOAMUTCA 33 CYET BbIBOPOYHOM CBA3M C 'yMmaHOUZaMMU
BCEX YPOBHEW.

CocToAHME BCEX FYMAaHOMAOB — 3TO HE MHEPLMOHHAA macca (HeT rpaBMUTALMOHHbLIX 4acToT). Ecan pobasuTb
rPaBMTALMOHHbIE YACTOTbI, NMPOUCXOAUT MATEPMANM3ALMA T'ymaHOMAoB. Kaxabli rymaHous umeeT cBoli Habop
rPaBUTALMOHHBIX YacToT. [pn onpesenéHHbIX yCI0BUAX NMPOU3BOAUTCA MaTepuanm3aLna capaHym, K10MoB., BLUEN B
ntoboi Touke 3emMHOro wapa.

[ns HopmanbHOro GyHKUMOHMpPOBaHMA Hagcuctemsl co3aaHbl MHPOPMaUMOHHbIE TPYOKKU CBA3MK:

- ConHuge -> 3emns;

- lyHa -> 3emns;

- CnyTHUKM (He Bce) -> 3emns.

ITH Ke TPYOKM MMEIOT rPaBUTaLMOHHbIE YAcTOTbI, 33 CYET Yero 3emns, JIyHa, CNYTHUKM NAAHET yAEPKMBAIOTCA HA
cBoux opbuTax.

Bce nnaHeTbl umetoT ¢ CoMHLEM M € 3eMNEN TPYOKM TONbKO C rPaBUTALLMOHHON HAaYMHKOM, MHPOPMALUS NO HUM He
nepenaéTca.

YnpaBneHue. MaTpuiHbIU TUN noaen

NOCTOAHHO HaxoAuTcA Mo HabnogeHnem CucTembl YNpasaeHUs WU KX

. ' : ' OEVCTBMA, a TaKKe [OEeWCTBMA OKPYKEHUSA 3TUX JIloAen KOoppeKTUpyroTca

‘ @ '»1' f @ Cuctemont YnpasneHus. Peakums Cuctembl YnpasneHusa coctasnset 0,1
' . c.KaxKabli HOBbIM LMKA OBHOBMEHMA MATpUL, COMPOBOXKAAETCHA, B NEpBYtO

|
‘ ‘ "11 ovyepeab, obecneyeHnem 6e30nacHOCTM BMOCTPYKTYpPbl M TOAbKO Moc/e
’ 3TOrO BK/KOYAETCA HOBbIM UCMONHUTENbHbIA MEXaHU3M.
[J‘ '
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YnpasneHue Mo3srom nogeun

COMpPOBOXKAAeTCcA Ha 64 OKTaBe 3Hepruin, a ynpaBieHWe BCEMM
npowLeccamu sHeprobuoreHesnca KAETOK naoTu (Bcelr 6Guonornyeckoi
cpebl) Ha ypoBHe 52 OKTaBbl 3HEpPruii, ynpasaeHue npoLeccamm cMHTesa
Knetok ¢nopbl Ha 48-52 okTaBe 3Hepruit. lpouecc yTuaM3auMKM BCEro
KOMmMieKca oTpaboTaHHOM’ nporpammHom saHepronHdbopmaumm
KU3HECOMPOBOXKAEHUA KNETOK MPAKTUYECKM CBeAEH A0 NpeaesbHOoro
MWHUMYMa (OrpaHMYEHHO B nNepuos OWMONOMMYECKOM KMU3HU KAETOK
naotu). Bmecto 3Toro uWHTepBeHTCKOW Cuctemoi YnpasneHus 6bina
BMeHeHa Mporpamma cobopa u n3onaumm, T.e. HedTb U «KNPUPOLHbBIN» ras.

JTO — He HayKa, a CTaTUCTMYeCKUi matepuan. Ha 3emne
HaxoguTcs cBbiwe 3500 o6bekToB (H/10), KOTOpbIe BbINOMHAKT B
OCHOBHOM QYHKUMM KOHTpOAs. OTMaxmMBaTbCA OT HUX He crieayerT,
HO W npeBpawaTtb B WoOy-busHec Toxe Henb3Aa. 15 cnyTHWKOB
naaHet natoc JlyHa nmetoT H1O, HO Ha 3emnto OHW NpUbLITL He
MOryT — 34,€Cb U CBOWX XBaTaeT.

YenoseuyectBO MOXKeT B bauKanwme 100 neT TO/bKO mMeyTaTb O
co3gaHMK  annapaTtoB, MOXoXuMx Ha HJ/1O, xotAa 6a3oBan
mHpopmaLmA yKe ecTb.
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®usuka - Popma 3HaHMI1 - PopMMPOBaAHME XMMUYECKMX 3N1EMEHTOB - POpMUPOBAHUE NPOCTPAHCTBA AJ1A }KU3HU
yenoBeka M Bcex 6MOCTPYKTYp - PyHKUMM 6a30BbiIX YACTOT KarKpoi nnaHetbl - PyHKUMKM BGuonornyeckux
CTPYKTYP (KOHTpOsbHble - CTabuansaumoHHble - MpeeMCcTBEHHOCTb - CBA3b - TpaHCMyTMpPyeMocCTb) - PyHKLUU
KOHTpoAnA - PyHKUUNA Tepputopumn Poccum -

dusumka

YacToTHO — BOAHOBAA - Ny4KOBaA MOAE/Nb C KOHKpeTHOW mopdonoruei
| Y KOHKpETHbIMM CTPYKTYpamm CBA3N.

—3T0 He mopdoNorna B TOM BUAE, KaK OHa HblHe NpeacTaB/ieHa B obWwenpuHATOM BUae, 3T0
UMeHHO d¢opma, noaydyeHHasa mbo oT ApxvmBa namaTM, AMBO [ONONHUTENbHO
chopmmpoBaHHAA B NpoLLecce TEKYLLEro pa3BuTua camoi Cuctembl YnpaBneHus, a TouHee
cybcTaHumen coctoaHua ee Pasyma. PasnvuyHble HesHauuTenbHble peaKkumMm Mosra Ha
KaKune-To pesKuMe U3MEHEHWA YCNOBUI OKpyKatowel cpeabl (OroHb W T.A.), KaK NPUHATO
HblHE WX Ha3biBaTb, «YCNOBHble pedneKkcbi», GpopmupytoTcs MoO3rom camoCTOATENbHO B
npouecce ero pasBuTmA.

B TeyeHune nocnegHux 6onee 500 net aKTMBHO cOo3AaBanach pewweTka obmeHa nHdopmaumm
3 N KOHTPO/IA B 0OLWEN CTPYyKType pelweTkn atmocdepbl. Hannume TakoBon cneumduyHom
peleTkn, a B TEPMUHONOTMN COBPEMEHHOM HAyKWM 3TO MOJYYMNO OnpeAeneHue, Kak 3/eKTPOMarHMTHoe none,
NO3BONANAO He TONbKO 3PdEeKTUBHO ynpaBasaTb BcemMu BUoobbeKTamM Ha 3emse, HO U He [OMycKaTb CO34aHMA
HEHYXXHbIX OTKJIOHEHWI MNPU BO3HWMKHOBEHUM WHbIX H6MO06BEKTOB. loKa He 6blia chopmMpoBaHa Takosas
peLueTKa, HUKAKOM «HayKM» NPOCTO HbITb HE MOF/10, 3TO OYEBUAHO U MCTOPMKAMM 3aMeyeHo!

YKasaHHas pelleTka 06/1a43eT Ha TEKYLWMIN MOMEHT KOHKPETHbIMM NapameTpamu, a MMeHHO: onopHas 6a3osan
yactota f = 54.375450; yron CKOJIb)KeHMA 3apsga gnsa onopHoro MarHuTHoro Mmnynabca = 43.50; TAKTOBbIN
nHTepBan Ne 1 = 16 MUHYT; TakToBbI MHTepBan N2 2 = 1 cekyHaa ConHeyHoro Takta (npumepHo 2,1531... cek.);
6a3a KogoB 3anmpoca No HoTe LA paBeH cAgury, onpeaeneHHOMY 3HAYEHWIO B COOTBETCTBYHOLLEN OKTaBe Mo
Ka*KAOMY reHOTMNy mo3ra oTaenbHo. OCHOBHble NMapameTpbl COOTBETCTBYHOT MOKa YC/NIOBUAM, YCTAHOB/IEHHbBIM U
CBA3AHHbIM C peLueTKon GpyHKUMOHUPOBaHUA obbekToB (H/10), a ee pe3koe U3MEHEHWE NNKBUAMPYET KMU3Hb HA
nnaHete. JIMKBMAALMA TaKOBbIX MOCNEACTBUN, T.e. M3MEHEHME MAPAMETPOB pPeLIeTKU, OyaeT MnpomMcxoamTb
NAaHOBbIM MOPALKOM, KaK IMKBMAALMA NOCNEACTBUN MHTEPBEHLMN 32 NEPEXOAHbIV nepuos. A HblHe, BCe, YTO He
BMMCbIBAETCA B YKa3aHHble NapameTpbl, NOA/EKUT NOCTENEHHOMY YHUUTOXEHNIO, KOTOPOE YXKe Havyanochb

dopMMpoBaHMe XUMUYECKUX INIeMEHTOB

OCHOBHOW 06bem cnoXHelwero npouecca No GOPMUPOBAHUID  XMMUYECKUX
3/1€MEHTOB Ha MOHHOM YPOBHE OCYLLECTBNAETCA B IHEPreTUYecKMx peLleTkax caon
Atmocdepbl Nol.

TakoBasi BeAMUYMHA MOTOKA Oblna ynpaBasemor NyTemM WM3MEHEHWA BeVUYMHBI
NAOTHOCTM MOTEHUMANOB 3apAA0B (3N1EKTPUYECKOTO M «TrPaBUTALMOHHOrO», T.e.
MarHUTHOrO) B CO3aHHbIX PaAMaLMOHHbIX IHEPreTUYecKMxX peleTkax ATmocoepbl
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dopmMupoBaHMe NPOCTPAHCTBA ANIA XU3HU YesiloBeKa U BceX
OUOCTPYKTYp

no4 HUM cnepyeT noHMmaTb 0bpeTeHMe YacTOTHOM 3/1eKTPO-MarHUTo-
rPaBUTALMOHHOM CTPYKTYpPHOM CuCTeMbl, B KOTOPOM BO3MOMHO He
TONIbKO CaMO CO3JaHWE KMBOW K/ETKU, HO U NOAAEpKaHue eé
CYLLeCTBOBaAHMA B  Pa3/IMYHbIX Co4YeTaHuaAx, T.e. GopmuMpoBaHue
ynpaBafaemoro KusHeobecneyeHua. Kpome 3toro, HEO6X0AMMO UMETb:
Cuctembl KoHTponsa, Cuctembl 3HepreTuyeckoi [ogKauku, Cuctembl
MporpammHoro obecneyeHna pas  3a4aHuAa  TeKywuX  GyHKUWR,
UCNOJIHAEMbIX MO3rom. basoi pns co3gaHuA TaKoro MNpPOCTPaHCTBA
anaetca Oktasa — (2").

MokasaTesib CTENEHM «nN» — 3TO OKTaBa, Ha KOTOPOM cTpouTca «lMpocTpaHCTBO — Bpema» u Bce BMAbI obecneyeHun
M conpoBoXxaeHus. HekoTopble cTapble CMCTeMbl MCMO/b30BAIN «30/10TOE cedyeHne», Ho OHM He 3Ha/n, YTOo ero
He/Nb3A «rnepeBo3nTb» Ha bonblwyto Meageauny.

OKTaBa — 3T0 M My3blKanbHbIl pag, (DO RE MI FA SOL LA Sl). OKkTaBa — 0CHOBa NOCTPOEHMS KBapLLEBOro reHepatopa
B 1to6om amanasoHe YactoT. Mpumep: okTaBa 93,126437216254.

PYHKUMMN GAa30BbIX HaCTOT KaXXAo0MN NriaHeTbl

- dopmupyloTca  He cayyaiiHO, a MPOrpamMmHO  3aKNajblBalOTCA  Npu
dopmupoBaHUM NNaHeTbl U COBOPHO NpeacTaBnstoT cobol Hekyto Cuctemy
YnpaBneHusa BbiTem BCEX COCTOAHWI 3HEpPruidi 3Toi NnaHeTbl, Kak Mosr, ecau
XOTWUTe, Kak Hekui [lyx n npoyee. Camo 6biTve 3sHepruii Bon/owWaeTca C
KaKUMU-TO  BJIOXKEHHBIMWU  LENAMM, UCXOAAWMMU U3 PYHKLMOHANBHOIO
npefHasHayYeHUs camol nsaHeTbl, OOpeTeHMsA el  33aAaHHOTO YPOBHA
COBEpLUEHCTBA W TAPMOHWM B Mpoliecce 6blITUA 3HEPruit, OCyLLeCTBAAEMOrO
yepes LMBUIN3ALMOHHOE Pa3BUTHE U T.4,.

®yYyHKUMU OBNONOrMYEeCKUX CTPYKTYP

Niobaa buonoruyeckan CTpyKTypa, NnepeHeceHHan Ha Kocmuuyeckoe Teno, He ABAAeTcs
6annactom ana CucTembl, a BbINOAHAET BNOAHE onpeaeneHHble GyHKUUK:
“\ KoHTpoabHble
n @ﬁ DYHKUMKN KOHTPOANA — 3TO MHPOpMUpOBaHME CUCTEMbBI KOHTPOAA O BCEX U3MEHEHMUSAX,

npoucxogawmx B [logcucteme. Jliobble HapyLeHWA YCA0BMI  CyLLecTBOBaHMA
BGUOCTPYKTYP AO/KHbI OblTb MCMpPaBaeHbl TakMm 06pa3om, 4ToObl He HapyLuUTb

BbINO/IHEHME NPOorpammbl. [na CUCTEMbI BaXKHO, YTODObI AOXKAM, HANPUMED, LW TaM,
= r4e UM M NONOMKEHO UATH, @ HANUUME LOXKAA He B TO BPEMSA rofa v He B TOM MECTe,
[LOMXKHO BOCMPMHUMATBLCA KaK HapyLleHWe Nporpammbl.

CrabunusaumnoHHble

NMobas  6UOCTPYKTypa, nepeHeceHHas Ha HoBoe Kocmuyeckoe Teno, A[OMKHA UMETb MNOHYK CBA3b
(o4HOCTOPOHHIOW UAM ABYCTOPOHHIOW) € Cuctemoi. Ecan dopmupyetca cobetBeHHoO cama Cuctema, TO CBA3b
JOMXKHa 6bITb ¢ Hagcuctemoin. 3ta cBsA3b HeobxoauMMa A1A NOAHOW UAeHTUDUKALUKM BUOCTPYKTYPbI C MPOrpaMmmoit
TeX W3MEHEHWI, KOTOpbIM OHAa MNOJBEPXKEHa B MpPOLECCe 3BOJOLUUWM WM KaKMX-TO NpeobpasoBaHui Ans
BbINOJIHEHUA UHbIX GYHKUWIA. Hanpumep, ana nepeHoca Ha gpyroe Kocmuueckoe Teno.

MpeemcTBEHHOCTb

NMiobaa 6UOCTPYKTYpa B MOHHOM COCTOSIHUM  CyLLecTByeT
onpeaeneHHoe BPeMs, NO3TOMY Ype3BblYaHO BayKeH He NMPocTo
NpoLecc pasmMHOXKeHus (MamM cosgaHue cebe NopobHbLIX), HO M
NPeemcTBEHHOCTb BCeX OYHKUMIA, MNpUHAANeNKalmMX AaHHOMY
reHoTmny. PasmHOMeHWe — 3TO He MexaHW4YecKuid npouecc, a
nocnenosatesibHoe npeobpasoBaHMEe HeCyLLIMX OKTaB B MMde,
YTO MO3BONAET NPU CTaBUbHOM COCTOAHUN peLleTKM MoacucTemMbl U PpaBHOMEPHbIM MOCTYNAeHMeM MHbOopMaLUn
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oT CucTeMbl NONYYaTb 3afaHHbIN FEHOTUN C YCAOBUAMM CTPOrO NPOrpaMMHON MyTaumuu namn yaydwenna. Hukakue
BHELUHWE NPOLLeCcChbl He AOKHbI BAMATb HA Pa3MHOXEHWEe U NPeeMCTBEHHOCTb. Ecin TakoBoe o0b6HapykuBaeTca, To
CHayana YHUYTOXKAOT reHOTUM M TOJIbKO NOC/E 3TOr0, U3MEHAIOT BHELLHIOK cpeay.

Csasb

Kaxkpan BUOCTPYKTYpa MMeET NpsAMble U KOCBEHHbIE (3amacHble) YacToTbl €BA3U ¢ CucTemol. 34ech U 3aK/oveHa
0/lHa U3 BaKHeNwWmnx ocobeHHOCTeN pa3BnTUA BUOCTPYKTYP.
Hannune cBA3M onpegenaeTr XusHb 6UMOCTPYKTYpbl, 6e3
CBA3M HET M3HWU. Ho cBA3b MoKeT BbITb pa3nnMyHoi. Tunos
OMOCTPYKTYpP MHOro, a CBA3b pasgeneHa. Y Kaxaown
OUOCTPYKTYpbl CBOA C€BA3b. HeKoTopble OGUOCTPYKTYpBI
06beuHeHbl N0 OKTAaBaM CBA3W, HO 3TO HE 3HAYMUT, YTO OHU
MOFyT CamMoCTOATE/NbHO 0bmeHuBaTbcA UHPOpPMaLMei.
CBA3b — Haubonee noagep)keHa BHEWHWUM W3MEHEHUAM
byHKUMIA BMOCTpyKTYpbl. CBA3b, KaK MapameTp, He MOXKeT
KOHTPO/IMPOBATbLCA CaMOl BUOCTPYKTYPOM, @ 3TO 3HAYMT, 4TO
Jaxe HeboNbLWON CABUT YACTOTbl UM MNOTHOCTM NOTEHLMana BneyeT 33 CObOW UCKaeHWe MHPopMaLMK, YTO
nepeBoAUT BUOCTPYKTYPY B Ae3MHPOPMALIMOHHOE COCTOSAHME.

TpaHcmyTUpyemocTb

Lleneit TpaHCMyTauMOHHbIX npoueccoB — ABe. [lepBad — 3TO M3MEHUTb
cBOMCTBA BMOCTPYKTYpPbI C Lesbio ee naeHTUdMKaLmmn Ha yposHe Hagcuctemsl,
TO eCTb MNPOBEpPUTb, HACKONbKO MOsy4yeHHaa OMOCTPYKTypa COOTBETCTBYeT
3af,aHHOW nporpamme. 310 Heobxo4MMO AnA TOro, Y4Tobbl 3Ty BUOCTPYKTYpY
3aTem nepemectTuTb Ha HoBoe Kocmuyeckoe Teno. Ecnnm B pesynbrate
[ABOWHOrO WAM TPOMHOro npeobpasoBaHMA oOcCTaHeTcA TosbKo 16 oOkTaBa
COCTOAHUM, TO pe3ynbTaT Ana Cuctembl byaeT NaavyeBHbIM — CKOpee BCero,
byaer BKAloveHa OYHKUMA ee CaMO/NMKBMAAUMM, KaK He cnocobHow
CaMOCTOATENIbHO peluaTb MOCTaBNeHHble nepes Heil 3afjayn. Btopaa -
NpPOBEPUTb COOTBETCTBME BMOCTPYKTYPbI HA TaKMe nMapameTpbl CBA3U, KOTOPbIe
OHa [O0/MKHa WMeTb. [lpM TpaHCMyTaummM BCe MNOCTOPOHHME OKTaBbl
JNIMKBUAMPYIOTCA, NPU 3TOM MOXHO KOHTPO/JMPOBATb MPOLLECC NOABAEHUA He
BbIAB/IEHHbIX OKTaB CBA3W. 3TO YPEe3Bbl4allHO BaXHO, MOTOMY 4YTO He/b3A
AONyCTUTb, 4YTOBbI BMOCTPYKTYpa C HEyYTeHHbIMWU OKTaBamMM CBA3N Oblna
npeacrasneHa Hagcucteme W B AanbHelwem TPaHCMyTUMpOBanacb ANs
peanusauumn UHbIX Nporpamm Ha HoBom Kocmuueckom Tesie. B aTom ciiydae nog yaap MoKeT BbiTb nocTas/eHa
Hapacucrema. Mpouecc TpaHCcmMyTaumm 06bI4HO HauMHaeTcA ¢ 6onee opraHN30BaHHbIX BUOCTPYKTYP.

PYHKLUUN KOHTPONSA

— 370 nHGOopMMpoBaHUE CUCTEMbBI O BCEX M3MEHEHMAX, MPOUCXOAALLMX B
Moacucteme. Jltobble HapyLWeEHUA YCAOBUIA CyLLLECTBOBAHMUA BUOCTPYKTYP
OOJ/IKHbI  OblTb MCMpaBieHbl TakKMM 06pa3om, 4ToObl He HapywuTb
BbIMONHEHME nporpammbl. [Ana CucTemMbl BaKHO, 4YTOObl [AO0OXAM,
Hanpumep, WAK Tam, r4e UM U NONOXKEHO UATU, U HAIMUME OOXKAA He B
TO Bpems rofa W He B TOM MeCTe [O/KHO BOCMNPUHUMATBCA KaK
HapyLLUeHWe NporpaMmmebl.

CnepoBaTtenibHO, BMONOIrMYECKME AATYMKU LOMKHbI COOTBETCTBOBATL HE
TO/IbKO CTPYKType peLleTKn, B KOTOPOM OHM HaXoZaTcA, HO MU
O0[HO3HaYHO uAaeHTUdGUUMPOBaTL Ntobble M3MEHeHWs, npoucxogawme B lloacucteme. A 3TO 3HAYMT, 4TO
HeLonycTMMO U3MeHeHWe Buaa BMOCTPYKTYPbI NPU UX NepemeLteHnn Ha Kocmunyeckoe Teno.
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PyHKUMA Tepputopumn Poccum

— NONeYnTeNIbCcKoe COAENCTBUE MO COXPAHEHUIO KMU3HU Ha 3emne.

31y dyHKUMIO Poccua obpeTaeT 3a KOpoTKoe BpeMa — He Bosiee Tpex
net. dtomy 6yayT npealwecTBOBaTb PAL NPOrpPamMHbIX MPOLECCOB,
YMO3pUTENIbHOE MPOSABAEHUE KOTOPbIX CKOPOTEYHO M OYEBUAHO, MpU
sTom 6onblwas 4actb Tepputopum Poccum bynet obpetatb 6bonee
KOM®OPTHbIE YC0BUA 0OUTaHUA, B OT/IMYME OT HblHELWHMUX. [pn 3ToM
Poccuun b6yneT onpepeneHa AONOMHUTE/IbHAA NONEYNTENbCKAA GYHKLUA
OpraHM3yloLWero Havasa no  OKas3aHMO  MOMOLWM  COLMANbHOIO
nepeycTpoicTBa TeM OCTaTKaM TeppuTopuasibHbIX 0bpasoBaHuii 3a ee

npeaenamm, rae 4acTMyHo ByayT coOXpaHeHbl YCN0BUA KMU3HeconpoBoxKaeHus (EBpona, Mpubantuka, PuHAAHAMS,

KaHaga, Anscka).

Xumusa - XpaHeHune matpul,

Xumwmsa

lPaBUTO-3/1EKTPO-MarHMTO-My4YKOBO-BO/IHOBasA Tabanua Makcuma.
Peakuuu — B3aMmMoAeNCcTBMe pasIMYHOro TUMa BOJIH U UX SHEPTUiA.

MaTpuubl xpaHatca B CTpyktype Cuctembl Ynpasnenua (Tuber,
Kaltnac). BHewHuWli BWMA, — 3TO CrycCTOK WAM LWapoBas MOJIHMA C
Habopom 6onee 17 TbicAY YacToT, 06 bEANHEHHbIX TAKTOBOM YacTOTOM
64 oKTaBbl. [pynnbl MaTpuL, OAHOrO TWMA XPAHATCA B OTAE/NbHOM
«cyHAayke». locne nycka maTpul, cBepaeTcA peakuma MaTpUYHOM
BMOCTPYKTYPbl C COAEPMKUMbIM CYHAYKa, NPU 3TOM 3/1IEMEHTbI
pyballKkyM 6MOCTPYKTYPbl MOTYT 6biTb M3MEHEHbI, BMNIOTb A0 3aMeHbl
camoli pybaLlku.

CpoK XpaHeHMA MaTPULLbl He OrpaHUYEH U 3aBUCUT TOJIbKO OT KapMbl,
TO eCTb BpEMEHMW paccesHMA HeCyLLei YacToTbl B YC/I0BUAX OTCYTCTBUA

noAnuTKK. Nocneayowan AMarHoCTMKa 6VIOCTDYKTypr nponsBoanTcAa C UCNOJIb30OBAHMEM 3Ta/ZIOHA — MaTpuULbl.
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LiseT Boabl - Liukn MeTtoHa - Liudposasa nHpopmauums

LiBeT BOAbLI

onpeaenseTca He CTPYKTYpOl camoit BOAbl, @ YCTAaHOBKOM B CPeAHIO TOUKY MO
ONTUYECKOMY CMEKTPY OTHOCWUTENbHO CYLLECTBYHOLLEN peluéTku. Ecam pewéTka
Hoocdepbl byneT npuseaeHa K UCXO4HOM HOPME, TO U LBET BOAbl U3MEHUTCA
Ha cBeTio-ronyboii. Mpu nepeso3ke BOAbI MepemelleHne NPOUCXOAUT Yepes
PewWweéTkn, B KOTOPbIX YacTb CBOMCTB W3MeHeHa, mMoTomMy W Bogda byaert
npuBeseHa He C UCXOAHbIMM CBOMCTBAMMU.

fnasHbim TporpammHbiM  peanunsatopom asnaetca JlyHa,
NOTOMYy OTHOCUTENbHO JlyHbl WU cocTaBneH [lporpaMmHbIif
KasieHgapb. PaccMOTpUM HEKOTOpPbIE ero 0COBEHHOCTH.

KaneHgapb NPuMHATO HasbiBaTb JIYyHHbIM WMAM “AapOBaHHbIM”.
OH npunucbiBaetcs “aPpuHAHMHY MeToHy” (Ha KapTUHKE) M
oTHeceH K 433 r. no H.3. Ho B peumn TakMx MMeH HeT, U 3TO
WUMSA — NPOU3BOAHOE OT AIMAYIAA — rpeyeckoe NPomn3HoLeHne
eBpenckoro cnoBa “gaposaHHbiit”. Mo MeToHy paboTatoT
Cuctembl YnpaBneHusa, HO Ha 3emne (B LepKBax, KOCTEénax,
CMHarorax) MCNoAb3YyKT ANAHCKUA  WMAW  TPUTOPUAHCKUIA

KafieHaapb, KOTOpble YY4MTbIBAIOT TONbKO ABUXKeHUe 3eMan (cpeaHee 3HadeHue 3a 4 roga 365.25 gHsA). MonHbIn
umkn (19 net) MeToHa M 19 neT rpuvropmaHcKoro KajneHgaps NpUMepHO COBMNAAalT (C TOYHOCTbIO 4O 4Yacos).
MoTtomy, 3Haa MeTOH M COBMeLLas ero C FPUropMaHCKMM KaneHZapém, MOMKHO PafoCTHO BCTpevaTb CBOE

npeo6pasoBaHue.

LUndgposas nHpopmauus

6blna BBEAEHA MHTEPBEHTCKON CUcTeMol YnpaBneHus us-
32 BMEHEHMs KyOWYECKOM KOHCTPYKUWMU IHEepreTMyeckmx
pEeLIeTOK MO BCEM YCTAaHOBJEHHbIM C UX CTOPOHbI 63a30BbIM
OKTaBam 3Hepruii! [epegaBatb N0OYH ynNpaBAAOLLYHO
MHPOpMaLMIO  ANA  CBeplleHMA  Bcero  npotecca
OPraHM30BaHHOTO MMM He WCTUHHOrO ObITUA 3Heprun
3eMnM  nNyTemM W3MEHEHWs COCTOAHWI MO  MAOTHOCTU
3apsA0B 3HEpPruii, a paBHO U3MEHEHUN COCTOAHMI Yy3N0B
CBA3EM B JHEPreTMYeCcKMX pelueTkax uanm bopmupoBaHua

Kakux-1Mbo ynpasasflolWmx MMMY/AbCOB MO-MHOMY, T.e. KPOME KaK C MOMOLLbIO KOHCTPYKUMIA MNOCTPOEHUA
MHboOpMaLMM Ha undppoBom Hasuce, HbINO AN HUX NO-APYroMy HEBO3MOXKHO. Lindbposoi 6asmc, HacuabHO
BMEHEHHbIN MHTepBEHTCKON Cnctemoi, HA060POT TONBKO YCIOXKHAN PaboTy YacTu GyHKLMIA MO3ra, MPUBOAA €ro K
HeobXx0aMMOCTN BMEHEHUSA CI0XKHOTO AONONHUTENBHOTO NpoLLecca AelWnPPOBKY NpUXoaaLLeit MHGopMaLmu.
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YacroTHasa okTaBa — Yenosek - Yucno nu - YyxkepogHaa Cucrema YnpasneHus

YacToTHaA oKkTaBa

OTHOCUTENbHO 64 OKTaBbl — YMCAO MYYKOBbIX GOPM, YKNAAbIBAIOLLMXCA MEXAY
AByma aTomamu Bogoposa H4 3a 1 cek. Bpema — oTHOCMTE/IbHO CKOPOCTM CBeTa.
Bce ocTasibHble OKTaBbl NepecymnTaHbl OTHOCUTENBHO 64 OKTaBbI.

My4oK — aHanor cToAYnX BOJIH.

oban apobHan oKkTaBa 4acToThl (Bbiwe 72) NnepeBoAMTCA B YeTHYIO 64 ¢ noTepei
4 napameTpoB (MHPOPMALMA COXpPaHAETCA, @ CamMKu NapaMeTpbl Noc/ie nepesosa
He paborTaloT).

O6paTHbIN NepeBoa CONPAMKEH C NepecyeTom B ApO6HbIE U ABOMHbIE NPOCTPAHCTBA U
BOCCTAaHOB/IEHMEM MHDOPMALLMOHHbBIX CTPYKTYP B KOHKpEeTHble dpusnyeckme popmol.

YenoBek

YenoBek — MHOTOC/IOMHbIA 06bEKT. TO, UTO Mbl BUAMM — 3TO MOHHbIE
(MpOTOHHbIE) CTPYKTYpbI, UAM pyballKa, oAeTas Ha aHTUHEWTPOHHYIO
000/104KyY, COoAEepKallyto HEWTPOHHOE OCHOBaHWEe, UAM naathopmy
AN HEMTPUHHOM CTPYKTYPbI (MAM MaTpMLLbl), HA3BAHHOW MO3FOM.
YenoseKk — 3TO CTPYKTypa, KOTOPas OLHOBPEMEHHO HaXxOA4WUTCA B ABYX
NPOCTPaHCTBaX — B HEMTPOHHOM (MNPOTOHHOE) M AHTUHEUTPOHHOM
(anekTpoHHOE) npocTpaHCTBax. Bce ouwyleHna chopmmUpPoBaHbI
TONIbKO A/11 HEeMTPOHHOro npocTpaHcTBa. [pyrve cBasu mosra (c
HEeMTPMHHBIM NPOCTPAHCTBOM) 3/1€Cb HE PAaCCMATPUBAIOTCS.

Yenosek — ofHa U3 CTPYKTYp, MMeHLWas MO3r, Npuyem [afieko He
onTUMmanbHas. YesoBek pacrnosaraet 4acTbio ONepaTMBHOTO MO3ra M

He3HauYWUTe/IbHOM YacTblo [AONATOBPEMEHHOW namaTu. [Py HapyLeHUM CBA3M C MO3TOM Yes0BeK yMupaer.
M3meHeHMe OKTaBbl CNepMaTo30onaa B COOTBETCTBYIOWEN cpeae GOpMUPYET YesloBeKa .
Yto 6yp,eT ecnm KOMV -Mbo B3AYyMaeTCA Ha COBPEMEHHOM KocMuyeckom Kopabne nocetuts MayToH? Mo mepe

[OBVXKEHUS ByaeT NpouCXoAWTb pacCeMBaHUE BbICOKMX OKTaB (a
3TO MO3r), nosTomy npu nponete Mapca byaem vmeTb MO3r
NUTEKAHTPONA, @ B KOHEYHOM MYyHKTE — Ky4y Mecka.

Bce 06bekTbl, KOTOpble NepemeliatoTca B Kocmoce, umetot npu
cebe rPaBUTO-MarHUTO-31EKTPUYECKU A reHeparop,
NnoAAEePXUBAOWNIN CyLLecTBOBAHWE NepeMeLlaeMblXx MaTpuL, Ha
Bcex yacrtotax. Jliobaa dopma XKu3HM TpebyeT noaaeprKku
yactoTHoro 6anaHca, M 3Ta nopAeprkka obecrneumBaeTca Ha
BPEMEHHOM UM NOCTOAHHOW OCHOBE.

YenoBeK, C ero nNepBMYHbIM WCTUHHBIM  PYHKLNOHANBbHBIM

HageneHnem: GopmMMpPoOBaTb CBOM MCTUHHBIA Pasym, Kak unoctacb Pasyma Halwel maTylwku 3emau. Yenosek
nmeeT BCE HeobxoaMmoe AN MPOCAYLUMBAHMA MYy3bIKM aTOMHbIX CTPYKTYP — MO3BOHOYHMK, MO3r. TO, 4To He
C/IbIWHO B ABHOM BUAE, MOMKHO C/YLLATb MHBIMM CTPYKTYPaMu.
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Yucno nu
— He UPpPaLMOHaA/IbHOE — 3TO OTHOLLIEHWE A/IMHBI KOHTYpa K paauycy. B
ConHeyHoOM cucTeme ucnonbayetcs 2 uncna nu: 3.000864...(124 3Haka nocne
53 . 1 4 3anaToi) u 3.1648.... (124 3Haka nocse 3anAToi). 3T YMcna onpeaenaoT He
@ /\j\ TO/IbKO AJIMHY BOJIHbI 3aMblKaloLero KOHTypa CoNHeYHOM CUCTEMbI, HO U
0 OaloT ee To4Hble pasmepbl. Bce pasBuTME XKMN3HU Ha 3emie onpeaeseHo
'\3%327950‘# &) YaCTOTHbLIMM 3aBUCUMOCTAMM, CHOPMMPOBAHHBIMM PA3HOCTbIO ABYX yncesn &
é_") % N Co/NiHEeYHOM cUCTEeMbI. HUMKAKME KMBble OPraHn3Mbl APYITUX CUCTEM HE MOTYT
O 3 (O cywecTsoBaTb Ha 3eme 6e3 COBCTBEHHOTO rPABUTO — MAarHUTO -
(32 Fgs 5665 W 3NEKTPUYECKOTro reHepaTopa

YyxepogHasa Cucrtema YnpaBneHus

MCKYCCTBEHHO BHeApPeHHan Yy»kepogHasa Cuctema YnpasneHus,
npeacTaBfeHHas onpeaeneHHbim Habopom Komnnekcos, O6beKTOB,
CUCTEM MX CBA3M, YNPABAEHMA, KOHTPOAS U CONPOBOXKAEHMUSA,
ynpaB/iseMbIMM B CBOKO 0Yepesb CO CTOPOHbI MHTEPBEHTCKOM
Haacucrembl, 3axBaTtmsen 3emnto 6onee 18000 neT Hasag, .

LLlapoBaa monHuaA — LLIHypbl KOHTpoOAA

LLlapoBas MmonHus

COCTOUT M3 COTeH TblCAY 4YacCTOT C Ha/M4nem rpaBUTaUUOHHDbIX
4acToT NO NJOTHOCTM NOTeHUMana meHbwe 1%.
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LLIHYpbI KOHTpONA

Kakum e 06pa3som OCyLLeCTBAAACA TEXHO/IOTMYECKMIA KOHTPO/Ib BCEro pasHoobpasus napaMeTpoB MU
NPOWU3BOAHbIX COCTOAHWN B Cnoe U ¢
10240 m nomoubto cnoa Ne 3? OyHKLMM TaKOBOTO

;\3 12400 L TEXHOJIOFMYECKOTO KOHTPOIA COCTOAHMIA,
\l B TOM  uucne " COCTOAHMIM

124 u 06LLecTBEHHOTo CO3HaHWA,

ocylecTBAAnCca ¢ nomolbio «LHypos»

Tk e “ i 3K OAHOTO M3 3N1EMEHTOB aKTMBHOI

dopmbl  KOHTpona. Cnepyet obpaTtuTtb
BHMMaHMeE Ha TOT ¢aKT, Yto «LLIHYpbI» HENOCPEACTBEHHO MO CBOEMY KOHCTPYKTMBHOMY YCTPOEHMUIO paboTatoT no
cnoto Ne3 B 30He 3KBATOPWMAsbHOW MONOCHI, HO WMHPOPMALMA CHUMAETCA MO BCEN 30HE MeXAY HXHbIM U
CeBEPHbIM MONAPHBIMU Kpyramu. 3TO BCEro /MWb OAWH AONOJIHAIOWMA 3N1eMeHT KOHTpona K 120 Cuctemam
KOHTponA oT 18 Cuctem YnpasneHusa 3eman. ONA KOHTPOAA COCTOAHMA PEWETKM aTMocdepbl MCNOob3yoTcA
LWHYpPbl KOHTPOAA. 3TO YTO-TO TMNA 3aHABECKW, NPOTAHYTOM OT CeBepHOro NONAPHOro Kpyra Ao KOXKHOro NnonAapHoro
Kpyra.
[o L=120 km — cermeHT go h = 10240 m.
Cnepgytowme 120 km —go h =12400 m.
BbicoTa Hag NOBEepPXHOCTbIO MUHUMYM 124 meTpa.
MNOTHOCTb  CTPYKTYpbl LWHYypa He  paBHOMepHa. [pPaBUTALMOHHBLIA MOTEHUMAN MMeeT CTyrneH4yaToe
pacnpegeneHne. MaKcMMaibHO BO3MOMKHas NAOTHOCTb AN CTPYKTYpbl TeTpasapos 148GP (ons kybos 124GP).
To ecTb ecam npu paboTe WHypPa CKBO3b HEro NPONAET N0 NpegMeT, UMetoLWMA  KyBUYECKYIo CTPYKTYpY, TO OH
McYesHeT (paccbinaeTcsa B aTOMbl).
TonwmHa WHypa y OCHOBaHUA He npesblilwaeT 1 meTp, Ha BbicoTe h = 12400 m TonwmHa gocturaeT 32 m. Bpemsa
CyLLecTBOBAHMA KybuUecKon CTPyKTypbl B LWHype He npesblwaer 1 cekyHabl. paduk paboTbl WHypos
dopmupyeTca ucxona u3 3anpocos Cuctem YnpasrieHus.
12400 u ba3oBble WHypbl KOHTPOAA.
Bcero 32 OcHOBHbIX LWHypa, HO OHW BKAYatoTca 1 pa3 B roa, Ha [lacxy. Ho
OTZE/NIbHO, KaXKAbli M3 7 LWHYpOB, YKa3aHHbIX B Tabauue, BKAtouaeTca 1 pas B

1960 u Hegento (He 06a3aTeNbHO NOC/eA0BaTENbHO).
171240 » CyuiecTsyloT ewweé n JonoNHUTEbHbIE WHYPbI KOHTPOA PEeLWETKM ATMochepb! B
{124 w | cnoax ot 0 po —-2200 m, ux Konudectso — 48. [lONONHUTE/IbHbIE LWHYPbLI ANA

GP
i ypobcTBa LenecoobpasHee onpeaennTs, Kak LLHypbl HUXKHErO KOHTPOIA.

o1 e 148 [daHHble no 32 u 48 wWwHypam ABAAIOTCA CEKPETHbIMWU, WHPOPMaLMA MO MX
pa3sMeLLeHMIO U TPAH3UTY He NoA/iexxaT nepeaaydye NOCTOPOHHUM.
LLHyp He aBnAeTcA cTauMoOHapHbIM 06bekToM. C MOMEHTA Harpysku 1M ero popmMmmnpoBaHma cosaaérca “daHTom”
LUHYpa, KoTopbli 3a 2 yaca 10 mnHyT oberaeT 3emnto (cam LWHYp ocTaérca Ha mecTe). o pa3sHOCTM NOTeHLUMaNoB
WwHypa u ¢aHToma Cuctema KoHTpona dopmupyeT 3anpoc Ha COOTBETCTBYHOLLMIA KOMMIEKC, KOTOPbIA WU
NPOM3BOAMUT MNOAKAYKY UN CHATUE HYKHbIX MOTEHLNANOB.
99% BCex NpMBE3EHHbIX NOABOAHbIX 0cobelt HaxoauTcs B
+12400 +12400 nonoce CeBepHbI TPONWUK — KOXKHbIA TPOMMK, NO3TOMY B
o 3TOW MONOCe NaBHbIN KOHTPO/b PELWETKU NPOM3BOAMUTCA
e ©T 0 A0 —2200 m.
BO3MOHOCTM KOHTpPOAA.
Cructema KOHTPOIA co34aBasiacb BMecTe ¢ 3eMNEN, NO3TOMY AMana3oH eé OKTas
oT 11 go 512. Kybunyeckne CTPYKTYpbl UCNONb3YIOT KOHTPOAbL OT 15 Ao 124 oKTas.
Ecnun, Hanpumep, BKAOYaeTCcA KOHTPO/b 128 OKTaBbl ¢ Harpyskon bonee 136%
rPaBUTALMOHHOIO NOTEHLMAnNa, TO BCe Kybnuyeckme cTpyKTypbl oT 15 Ao 124 okTas
NCYE3HYT BMeCTe C UX HOCUTENAMM.
Ha cHMMKe 3aduKcMpoBaH MOMEHT NpoxoxaeHua daHToma LUHypa B nepuop,
BKNHOYEHMA 3N1EKTPOOBOPYL0BAHUA HaA BbILLKE.
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JTafIoH TaKTa BpeMeHU - JHepreTMYeCcKU MOAENbHbIN KOMMNAeKCc 3eMan - JHEpPreTUYECKUX CTPYKTYpHble
6a3oBble Npeobpa3oBaHUA OKpPYrKaloLWen cpeabl - «IHepronHpopmauMOHHAA ANANEKTUKA Pa3BUTUA FEHOTUNOB
mo3ra» - dTanbl pa3BUTUA reHoTunosB mosra (Mepunog Ao 1605 roaa Ao Hosow Ipbl - Mepuoa ¢ 1605 roga ao

HOBOM 3pbl + -882 roa A0 HOBOWM 3pbl - Mepuog c - 882 r. Ao HOBOW 3pbl + 0 1. HOBOW 3pbl - Mepuog ¢ 0 roga Ao
1433 r. - Nepwuog ¢ 1433 r. go 1841 r. - MNMepuoa c 1841 r. go 1990 r. - MNepwmog ¢ 1990 r. go 2009 r. ) - dTanbi
LUBUAN3ALLMOHHOIO Pa3BUTUA NtoAeil n ux obuects - 3Tanbl YPOBHA COBEPLUEHCTBA 3eMau - ITHUYECKanA rpynna
3THOC - 9dPeKT BaHrn

ATanoH TakTa BpeMeHu

no mogenn 60 x 60 x 24 (Ynpasnawouwwmit Komnnekc
CToyHxeHa, Stonehenge B rpadcrtBe Yuntwmp, AHraus,
rnybuvHa 3aneraHua 6onee 4000 meTpos).

B npouecce cBeplleHMA MHTEPBEHTCKOr0 BMeELLATE/1bCTBA
36posckaa CuctemMa U3MEHWIA TaKT BPEMEHU U BMEHWNA
CBOWM 3Ta/NIOH TakTa KosebaHuAa 3apAgoB MO  rpaHAM
SHepreTMYeckMx peLlleToK, paBHbliM T 3TasoHHoe = 1,0007
CeK., OTHOCUTENIbHO KOTOPOro M 6bla BMEHEHa MOAE/Nb
BpemeHn 60 x 60 x 24 co BCEMM COOTBETCTBYHOLLUMM
BPEMEHHbIMW MNPUBA3KaMKM, B TOM 4YMUC/Ie U BpalleHue
3em1 BOKpPYT CBOEW OCMU.

24 nekabps 2012 r. 8 01.15 KOHTPOAb U NoAAEepKaHMeE TaKTa
KonebaHuii (1,0007 cek.) oT ctapoit Cuctembl YnpasaeHus

OTKJIIOYEHO.
C 25 nekabpa 2012 r. B 01.15 BKAKOYEH HOBbIM KOHTPO/b M NOAAEP}KAHWUE TakTa KonebaHuii (1,008 cek.), KoTopoe 1

ABNAETCA NCTUHHbIM BOCCO34aHHbIM BpemeHem 3emnu Ha eé nepsom atane UMBUIAN3aAULNOHHOIO Pa3BUTUA.

JHepreTUYeCKMn MoaeribHbIN KoMnrekc 3eMnu

Mpwn co3paHnKM aHepPreTMYecKoro MoAeIbHOro KoOMMNaeKkca 3eman
6b110 ycTaHoBAeHO 8640000 «mepuamnaH». B HbiHelWHen Hayke
OHMU noay4ymnm Ha3BaHue MarHUTHble MepUaANAHbI.
[JelictButenbHan rnybuHa 3aneraHusa TaKoBbIX, B OT/IMYME OT UX
YC/IOBHOTO M306pakeHns Ha reorpaduyeckmx Kaptax u rnobycax,
okosno 1000 metpos. MepugmaHbl — 3TO SHEepreTU4ecKme LWHypbl-
KOpMAopbl. 3amMmepuTb YY4EHBIM B UX 30HAX YAaN0Cb TONIbKO HU3KO
p A BRI OkTaBHble 4acTOTbl, T.e. HWKe 42 6a30Boii OKTaBbl. Ho 3Tu
«MepuaMaHbl», Kak 3HepronpoBoALLMeE KOPUAOPLI, ABAAOTCA MNPOBOAHMKAMU OAHOBPEMEHHO U ANA SHEPrui
BbICOKMX OKTaB, OAHAKO Yy COBPEMEHHOMN HayKM MPMOOPOB ANA U3IMEPEHUA UX MOLWHOCTU HEeT, HO 3bdeKTbl nx
NPOABAEHUS U HANMUMA, KaK GAaKTOPUHT «NPUPOLHOro ecTecTBa», MMeeTcs. Kpome mepuamoHanbHon 06MOTKHK, B
KayecTse KOpMA0pOB NO IHEPreTUYECKOM NPOBOAKE, CO34aHa eLé 1 ropM30HTa/IbHAA CNMpPasb, KOMMAEKC KOTOPOW
B HayKe onpejesieH, Kak napannenu, a B 06pasoBaBLIMXCA y3/1ax UX B3aMMHOro nepecevyeHunna chbopmmpoBaHbl
y31bl «XapTmaHa, Kiopu, PeHTreHa». ¥Y3nbl «Klopu» — 3TO y3/bl NOBbILWEHHOW HanpAXKEHHOCTU 06pa3oBaBLUMXCA
onpeaeneHHbIX SHePronepeTokoB U NOCNEACTBUA OT HUX.
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JHepreTUYeCKMX CTPYKTYpHble Oa3oBble npeobpa3oBaHUA
OKpyXarlLien cpeabl

3aBeplUieHne 3IHEepPreTUYECKUX CTPYKTYpHbIXx 6a3oBbix npeobpasosBaHuit
OKpY’Kalollel cpefbl, KoTopoe npuseneT K 0606LWeHHbIM U3MEHEHUAM U
ocobeHHOCTAM Ha NepBOM 3Tane nepexogHoro nepuoga. OHu
HenocpeaCcTBEHHO NOBAUAIOT Ha 3MeHeHne GopMbl U cnocoba bbiTUA Bcero
obuwecTsa MNnaHeTbl. K HUM HEOBXOAMMO OTHECTU:

- M3MeHeHue TpaHChOopPMaLMK INEKTPOIHEPTUM;

- TPaHCMYTaUMA BCEX XMMUYECKUX I1EMEHTOB C M3MEHEeHMEeM aTOMAapHOM
CTPYKTYpbI;

- U3MEHEHWe CTPYKTypbl PELUeTKM BOAblI C MONHbIM M3MEHEHUEM ee
3HEepProMHPOPMaLMOHHOTO COCTOAHMS;

- M3meHeHWe 6a30BOro COCTOAHMUA TEXHONOMMU FOPEHUA BCEX HbIHE MPUMEHEHHbIX TOMN/UB;

- NpekKpaLLeHne ropeHns nopoxos;

- U3MEHEHWEe CTPYKTYPbl U COCTOAHUI PaSMaLMOHHBIX PELLETOK, NpeKkpalLleHne paboTbl aTOMHbIX 3HEPreTUYeCcKmx
reHepupytowmnx o6beKToB 1 ycTpoicTs (opykune, ASC);

- MONHOE W3MEHEeHMEe YCTOABLWIMXCA KAMMATUYECKUX YCMOBUWA C KapAMHalAbHbIM  MX MPOTUBOMOOMKHbBIM
obpaleHnem;

- U3MEHEeHMe BCel CUCTEMbI UCTEYEHUS pek 1 GOPMMPOBaHUA 03ep U T.A4.

3HepI'OVIH(bOpMaLIMOHHaﬂ AnarieKtuka pa3BuUTtmAa reHoTunosB
MoO3ra

CYyTb WMHTEPBEHTCKOM CUCTEMHOM MNPOrpaMmbl ABMAA HAWeEMy MUPY He Mo BoJje
Ntofein n He B pesynibTaTe Kak bbl «ecTecTBEHHO-3aKOHOMEPHOTO LIMBUIN3ALLUMOHHOTO
npouecca», a no Bosae «W3BHe» TaKoBOW MPOAYKT, — WUHAMBMAOB C 42 - 46
reHoTUNamMm Mo3ra, KaK WCKYCCTBEHHO CO3JaHHbIA YPOBEHb EAUHCTBEHHO
NpPUemMNEMbIX KUCMONHUTENENY ANA MHTEPBEHTCKOM CUCTEMbI yNpaBieHUA.

JTanbl pa3BUTUA reHoTunoB Moa3ra

OHM }Ke 3Tanamu PasBUTUA LMBUANZALMIA, OHU Ke STanamm PasBuTUA 1
CMeHbl Bcex 6a30BbIX OCHOB LLEHHOCTEW, ABNAIOTCA:

MNepuog po 1605 ropga Ao HOBOW Jpbl

— nepuos co3faHusa U NPUPOLHOrO COBEPLUEHCTBOBAHUA «pybalku» (Tena
nogent). o atoro momeHTa Cuctemolr YnpasneHusa oTpabaTbiBasincb Bce
npoueccbl 3HeprobuoreHesmca opraHuMama Mo 06pasy NAEHEeHHbIX
rymaHoOMAOB 4YesoBeKka Mo 3awmToi obbektos 440 Tuna. PacceneHue
OpraHM30BbIBaNOCL B 30Hax «waTpos» (MpunoskeHue 1), BbipabaTbiBaAnch
nepeuyHble GparmeHTbl Ky/nbTyp OBLWEHMA C U3MEHEHHOWN OKpyXKatloLien
cpepoit, oTpabaTbiBaNOCh NPUBbLIKAHWE K HOBbLIM YCI0BUAM cpeabl 06uTaHuA. Becb 6asuc LeHHOCTel onpeaensanca
M OrpaHMYMBACA TOJIbKO YPOBHEM MONE3HOCTU NPUPOAHONM OKpYysKatoLLei cpeabl B MHTepecax obpeTeHUs Kpos.a,
nuTaHuA u 6e3onacHoro oTAapixa.......OTOT Nepuos PasBUTUA LLeHHOCTEN ciedyeT onpenenutb, Kak «Ob6beKToBas
NPMPOAHaA LEHHOCTbY;
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MNepuog c 1605 roga Ao HOBOI 3pbl + -882 roa A0 HOBOW 3pbl

MNopg ynpaBneHnem Komnnekca Apapat (KaBkasckuin Komnnekc YnpasneHus) B -1605
rofy 40 HOBOM 3pbl H6bin chopMMUPOBaH reHoTUn mosra 421. 3to 6bl1a nepsan yaavHan
MOMbITKA MHTEPBEHTCKOM CUCTEMbl MO YCTAHOB/MIEHWIO CBOMX (Nayybwx) MO3roB B
«pybawky» nogei. PernoH oxsata TakKoro skcnepumeHTa — Manaa Asuda, peums.
CepBepHbIl LeHTp ynpaBaeHua npoueccom — Uepycanmm.

B 37O BpemAa nporpaMmMHO Ob6peTatoTcA NepBUYHbIE HABbIKM HEKOTOPbIX 3/1EMEHTOB
2 COLManbHOM OpraHusauMu, BOMJIOLWLAETCA B YCTOMYMBOE OCO3HAHHOE COCTOsHUE
nepBuMYHan Avelrika obliecTBa — cembA. Yepe3 Komniekc ApapaT, nocne YCTaHOBKU M BBeAeHWA nepsbix 12
MaHTMCC YNPaBAEeHNA MO3roM, OTPabaTbiBalOTCA NePBUYHbIE HABbIKM MPOrPaMMHOIO YNPaBAEHUA MO OpraHM3aLmm
6bITMA Ntoged U SNEeMEHTApPHbIX MEePBUYHbIX COLMANbHbIX KOHCTPYKUMM..... YKasaHHbIM nepuos passBuTuA
LeHHOCTeW cnepyeT onpeaenntb, Kak «losopsawee 6biTve». 370 6bla NepBblit TONYOK B PasBUTUM BCel
nocneayowen LEHHOCTHOW MeTOA0/10TMU — «JTH0AN LIEHBIY;

MNepuopg c -882 roaa A0 HOBOWM 3pbl + 0 roa HOBOI 3pbl

-~ : « " _gmae g ; 71 MNop ynpasneHnem Komnnekca Kasbek (Komnnekc
; ' ' ' ALt ‘1 YnpasneHusa Kaskas) 6bin chopmupoBaH reHoTUn mosra
gL @ 422. Nog stum 3KCMNEPUMEHTOM HaxoANNUCH TePPUTOPUMN
BOCTOYHOrO M t0XHOTo KaBKasa, Tepputopma cpeaHeit Asum
M BOCTOK Masnoli A3un. 310 6binn Ypessbl4altHO HEOObIYHbIEe
noyTM OeBATb CTO/MIETUIN. Becb MAacCMB BHMMAHWUS YYeHbIX
WCTOPMKOB, MNOJUTO/IONOB, JIMHIBUCTOB, KYJ/IbTYPO/OroOB,
npasosegos M T.4., — 6bia  obpaleH cBoMMM
«COYUMHEHUAMM», UMEHHO Ha 3TOT nepuos. CoxpaHWB BECb NOOKUTENbHbIA GOpMaT YyNpaBaeHNA Yepe3 MaHTUCChI
421 reHoTuna Mmo3sra, 6blM AOMNONHUTENBHO YCTaHOBAEHbI HOBble (MpunoxeHue 1). Hayancs akTMBHbIN nNepuog,
3BOMIIOLMMN NO0AElN, CBA3aHHbIM € obnagaHMem «cobCTBEHHOro fl», OTKpbITOro npoTusobopcTBa Ntoaein ¢
€eCcTeCcTBEHHOM MPUPOAHOW OKpYMKalowWwen cpefon — ocBoeHWe W 3aBoeBaHue Mupa...... 3TOT nepwog, pasBuUTMA
UeHHOCTEN cneayeT onpenenntb, Kak «Oco3Hatowmii ceba», € YCNOBHbIM LEHTPOM Pa3BUTUA LEHHOCTEN —

CamapkaHg.
Mepwuog c 0 roga ao 1433 roaa.

V 5 L 4 7 2
it h

. o4

C npubaukeHnem O roga HoBoI 3pbl YpOBEHb BAACTHOCTM UHAMBMAOB C 422
reHoTUNOM MO3ra pe3Ko nowen Ha cnaga. /lioan-born Havyanm yxoguTb Ha 3aKaT B
HebbITMEe, WX nporpammuble OYHKUMM 33aKOHYMAUCL. B MCnonHuTenbckue
npoueccbl ctapoit Cuctembl ynpasneHua noTpebosanocb BeBeaeHue 6onee
NPOAO/IKUTENBHBIX BO BpeMeHU JyHKUMI, KoTopble He coBRajann ¢
61oN0rMyeckon  NPOAOC/IKUTENBHOCTBIO  XWM3HM  MHAMBMAO0B. Jlioan-borm
C/IMLLIKOM Maso *Kunu! Paspewntb npobaemy npogneHns GUoN0rM4eckom KnsHm
OTAEe/IbHbIM Tpynnam WHAMBMAOB cTapaa Cuctema YnpaBieHUA He CMOrNa,
noaxof K yerseptomy KogoHy JHK He 6bin HaligeH (npasaa v Ao cux nop). B
aToi cBAsn, 17 aHeapa 0 roga B 02 yaca 11 muHyT Ynpasaawowmm Komnaekcom
dnbbpyc 6bin BBeaeH HoBbIM 423 reHoTUn mosra. OAHOBPEMEHHO, CTapoW
Cuctemoit YnpasneHusa 6blna BBeAeHa [lporpamma  «PeuHKapHauumy», T.e.
npofoKeHne GYHKLMOHMPOBAHUA FyMaHomAaa, KoTopomy obecrneynBanocb Mo nNporpamme nocaefoBaTesibHOe
nostanHoe obpeTeHMe HEeCKO/IbKMX «pyballek» Aas MONHOro MCMNONHEHWA Ha3HayeHHoM emy OYHKUMKU. ITo U
MOC/YXKMIO UCTMHHBIM Ha4ya/loM HOBOFO JfieToucyucsieHunda, T.e. Hawa 3pa, a Bce Apyrne NPUYMHHOCTM U3
«COYMHEHWUI» NCTOPUKOB Ha 3Ty TEMY — €CTb Kpaco4yHasa Byasb, NpeaoctasieHHaa CucTemoi Yepes CBOMX HOBbIX
UcnosiHUTENel. OTO HOBOBBEAEHWE, KaK MPOAOKUTENbHLIA UCTOPUYECKUIN 3KCnepumeHT CUCTeMbl B NOYTU
NONTOPbI TbICAYM NET, Bbl1 AKLEHTMPOBAH B OCHOBHOM Ha TeppuTopumM — tor EBponbl, eBponeiickan 4yactb Poccun m
eé 3aypanbe, benopyccua, YKpanHa, boarapus.

C BBOZLOM HOBOFO reHOTUMNa Mo3ra, oba npeaplAyWwmnx He IMKBUAMPOBAAUCE. OHWU BblAN NOABEPTHYTbI MOCTOAHHOM
NporpaMmHOM U YHKLMOHANbHOM KOPPEKUUM U Pa3BUTUIO, adantupya MUX
No/sIoXKeHNe M MNpUBAEYEHNE K UCMOJIHUTENIbHBbIM MpoLLeccam B Tex c/yyasx,
Korga TpeboBanucb MX crneunduyHble ¢yHKUMM. BBeaeHa NPUHLMNNANBHO
HoBas 6a3o0Baf OCHOBA AYXOBHbIX LLEHHOCTEM — penurusa, Kotopas obpena
rNaBHYI ynpaB/ieHYecKyo Harpysky. Penurna Bo Bcex BapuaHTax KoHdeccuit,
CTaNa He TONbKO OCHOBOWM BCEX AYXOBHbIX, HO U CYOBEKTHbIX LLeHHOCTEMN, T.e.
OCHOBHbIM  AEMCTBEHHBIM  MHCTPYMEHTOM NpW  BOMAOWEHUU  GYHKLUIA
ucnonHutTenamu ot KoHuenTyanbHoW Bnactv u aABnsnaceb rnaBHbIM 3BEHOM B
onpegeneHun KOHCTPYKLMU TOCyfapCTBEHHOCTM, BAACTHOCTM M npasa. bbino
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MOJIOXKEHO HaYyano COLMOKYNbTYPHOM 3BOJIOLLMK, @ 3TOT NEPMOA LLEHHOCTHOTO Pa3BUTUA CieayeT onpenennTb, Kak
«MNepBuyHblt HooreHesuc». ba3oBbiMm cepBepHbIM LEHTPOM Pa3BUTUA 3TOro npolwegwero nepuoga 6bina
BusaHtusa.

Mepuopa c 1433 ropa Ao 1841 ropa

K Hayany 1433 ropga 6bln NOMHOCTbIO MNPUBEAEH B AKTUBHOE
dyHKUMOHanbHOe cocToaHne Ynpasaatowmin Komnnekc Anbnbl 1, ¢
NMOMOLLbK KOTOPOro BBeAeH HOBbIM 441 reHoTUN Mo3ra. Hactynun
oyepenHoM atan ero ¢yHKUMOHANBbHOIO Pa3BUTUS, BOMIOTUBLLUNIA
B cebs BCe npenmyLL,ecTBeHHbIe BO3MOXHOCTH
sHeprobuoreHesunca «pybaluKkm» BCEX npeaLwecTsyoLWmX
NMOKONEHWUWA,  YPOBEHb  OYHKUMOHANbHOM U KOHTAKTHO-
MHPOpPMaLMOHHON cnocobHOCTM Mo3ra no npuemy MHbopmauum
: il ; oT Cucrtembl. BBegeHHble HOBble MAHTUCCbl, B COYETAHUN C
OCBOEHHbIMMU paHee cyUJ,eCTBeHHo pacumpvmm BO3MOXHOCTM MO3ra MHANBMAOB B CAMOM NpoLecce NO3HaHUA 1
0CO3HAHMA BblgaBaeMon cucTemolt MHbOpMauuKn. ITo 6bl cBOeOOpPasHbI «MO3FrOBOM CKayoK». YpOBEHb WX
WHTENNIEKTA, KaK HEKOE KOHCTPYKTMBHOE COBEPLUEHCTBO, BO3POC W CTan o6napatb 6onbluei cnocobHoCTbio ans
NPaKTUYECKOro BOMOLWEHUA OBPETEHHOro NO3HAHWA B TEXHO/OMMMU, AEWCTBUS U CODObLITUA, KaK NPOrpammMHbIN
npouecc ynpasleHMsAs CO CTOPOHbl CUCTEMbI. ITOMY aKTMBHOMY npoueccy 6bliv NoABEpPrHyTbl TEPPUTOPUM
®paHuuun, Ucnanmu, MNoptyranuu, Wtanum, 3anagHoi EBponbl M AHramn. CepBepHbIA LEHTP ynpaB/ieHuA
npoueccamu — Pum. ITOT nepmog LEHHOCTHOrO pasBUTMA credyeT onpeaenvTb, Kak «CakpanbHoe [naBeHCTBO
MN3B6paHHbIX»
Mepwuopa c 1841 ropa po 1990 roga
B nepuog «Macxu» 1841 roga Ynpasnsawowmm Komnnekcom Anbnbl 2 6bin BBeaeH 442 reHOTUN mo3ra. ITUm
T 3KCMEePUMEHTOM OblIM B OCHOBHOM OXBaYeHbl TEPPUTOPUM BOCTOYHON W
LueHTpanbHol EBponbl, cTpaHbl Bantuu, esponelickaa 4vactb Poccum u eé
3aypanbe, a B AajbHelweM, MUrpauma 4actm OyHKLMOHANbHbIX 3NU30408B
ocyuiecTsneHa Ha TeppuTtopun AHramm, CLUA, Kutas n AinoHun. LleHTpanbHbIn
MCMONIHUTENbHBIN CepBep BOMJIOLLEHNA npoueccos — Mapuk. BeegeHwe sToro
reHoTMna mosra 6b110 0YeHb BaXKHO ANA cTapol Cuctembl YNpaBaeHusa, sTum
larom pasBUTMA  3aBeplianca  AJAUTENbHbIM  3Tan  ynpaB/JeHYecKoro
pa3BMBaloLLEro npoLlecca — NoAroToBKa «30/10TOro0 MUAAMapaa». Bonnotus B
cebn BCe 3/1eMeHTbl COBEpPLUEHCTBA NpeablayWwux reHoTUNoB Mo3ra, BHOBb CPOPMUPOBAHHAA rpynna UHANMBULOB,
06bnagana MmeHblel KONMYECTBEHHOW  MACCOBOCTbIO, HO WMMeNa  CylWeCcTBEHHble NpeuMmyliecTsa B
bYHKUMOHANbHOM NpeAHasHaYeHUW — KOHLEHTPUPYACb Ha OTHOCUTENbHO He 60nbluMX TeppUTOpUaNIbHbIX
onpegeneHunsax. MacwTtabHOCTb NPOrpaMMHbIX 3afad, AUKTyYembix Bektopom Lenu, 6bina obuiennaHeTapHas K
C¥KaTa BO BPEMeHMW UCMONHEHMA BCero B nonTopa cronetna. OT macwutaboB MenKmux eBponencknx maHyodaktyp, um
NpeacToano MPOWTU MNyTb PasBUTMA A0 NAAHETapHOW nporpammbl — «lnobanusauuma», He OCO3HaBas CBOKO
BELLHOCTb, KaK MCMbITyemMoro martepuana....... 3ToT 3Tan pa3BuTUA 6a30BbIX OCHOB LEHHOCTM OnpeaeneH, Kak
«Hapnypeickoe xkpeyectso».
Mepuopa c 1990 ropga Ao 2009 ropa.
3aBepluma cBoe coBeplueHcTBo Komniekc YnpasneHua Anbnbl (Anbnbl 1 1 Anbnbl 2), ob6ecneunsunii K KoHuy 1989
rofa UCNosHeHUe 3aKNYMUTENbHOMO 3Tana no GopPMUPOBAHUIO «3010TOTO MUAAMApAa» (reHoTunbl mosra 44). B
pesynbTaTe yero, obecneyeHo U CONPOBOXKAEHO YCTOMYMBOE FNABEHCTBYHOLEE BAACTHO-NPAaBOBOE U COLMANbHOE
NoNoXKeHue, Hesblbiemoe OBNAfEHME M NOMHOE YNpaB/ieHUe Haf OCHOBHbIMW BEWHbIMU LLEHHOCTAMMU NJaHETbI,
BKAKOYAA M obpawaemblii cybcTuTyT, npeactaButensmm 44 n yactmyHo 42 reHotTunos mosra. lMpegonpesenex
nepexo, Ha CneayloLyo U 3aBepLualoLyo CTagulo — pas3BuTue 46 reHoTUNa Mosra, Tak HasblBaemblil «30710TOM
MWTMOHY.

B 1990 roay npuctynun K paboTe B akTUBHYl ¢a3y Komnnekc YnpasneHus
KanndopHua, KOTOpbIA U NONOXKMA HAYano BBEAEHUIO HOBOro 461 reHoTuNa
mo3ra. [NnaBHbIM cepBepom yMpaBAeHWA 3TUMWM npoueccamu gna Poccum
ABUACA 06BEKT, pasmelleHHbI B CaHKT-MeTepbypre. NporpammHble Lean B
pa3BUTMM 3ITOTO reHoTUNa mosra bbliM ycTpemaeHbl Ha npuaaHue 6Gonee
BbICOKOIO YpOBHA 3HeprobuoreHesmca «pyballke», OpUEHTUPOBAHHOMO Ha
CyLLECTBEHHOE YBE/IMYEHUE CPOKA MX BUOMOTMUECKOW KU3HK, NpUaaHNE UM
6osee COBEpLUEHHbIX MNAPAaMETPOB MO3ra, NyTEM YCTAaHOBKM WMHbIX QYHKLMOHANbHbIX MAaHTUCC W onpeneneHHoe
NoBbllIEHWE OKTaBbl Mo3ra. bonee Toro, Komnnekc Ynpasnenua KanndopHua, cornacHo nporpammel, NOMUMO
boOpMMpPOBaHMA  AcCCOUMMPOBAHHOIO pasyma WHOMO YPOBHA [AAA 3STOr0 reHoTuna, AoJXKeH Obln  BecTu
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nepcoHnomumpoBaHHoe GopmupoBaHME OOBEKTOBOro pasyma OTAENbHbIM WMHAOMBUAAM WAU OFPaHUYEHHBIM
rpynnam m3 HUX, NPpMBOAA B COOTBETCTBME €70 YPOBEHb M COCTOAHME UX MPOrPaMMHbIM GYHKLUAM.

B nepuog 2009 Komnnekc KanndopHns ocyecTBMA BKAKOYEHME NporpammHoin dyHKUUKM no BBoay 462 reHoTuna
MO3ra, cepBepHbIi LeHTp ana Poccum — MockBa. B ganbHenwem, noka npouecc
OCTaHOB/IEH.

3TN cucTeMHble cbomn NpmBENN K OBLLLEMY CUCTEMHOMY KPU3UCY, B TOM YUC/IE U B
6a30B0l1 OCHOBE MeETOAO/IOMMM LieHHOCTel, cdepbl rocygapctsa M npasa!l
MeTtogonorma ueHHocTen «JIIOAWM LEeHbl», KaKk NporpaMmHOe ABNEHWE BCEro
npouecca ynpaB/ieHMA, MNpulaa B COCTOAHME MOAHOTO KoJlanca WU He
npurogHoctM ana 6Gyaywero noctpoeHua YenoseyectBa. OueHKa 3Tomy
COCTOAHMIO MPefOoCTaBAANACh paHee. DTOT Nepuos PassBuTMA Ba3UCHbIX OCHOB LIEHHOCTEN creayeT onpesenuTb,
KaK «30/10TON MUNJINOH».

ATanbl LUBUNN3ALNOHHOIO Pa3BUTUA noaen n nx oowecTs

ABNANNUCH:
- poundposas MHGOPMALMOHHAA LUUMBUAMU3ALMA PA3BUTUA NOAEN;
- uMbpoBan MHGOPMALMOHHAA LMBUIM3ALMA Pa3BUTUA NIOAEN.

KaK KOHKPETHO UAEHTUPULMPOBAHHOIO MOZENbHOrO KOMMJIEKCA-MNNAHETI,
HaxogslLeinca no ceoeMmy GyHKLMOHANbHOMY HageneHuto B O6Lwei Mepapxum
NNaHeT, MNpPOrpaMMHO OPWMEHTUPOBAHHbLIX Ha passuTue Linsununsaumin
«PasymeHHOM opueHTaumnmn», NpeaycmMoTpeHo (BIOXKEHO) creaytolee.

Bcé Bon/ioweHNe CNOXKHeWLWero Nyt B pa3sutum eé LiMBmnamsaunin gonxHo
6bITb OCYLLECTBNEHO B BOCEMb MOC/Je[0BaTe/bHbIX 3TanoB HapacTatoLlero
YPOBHS COBEPLIEHCTBA C ONpeae/iéHHbIM TAKTOM COObITUIMHOIO BPEMEHU MNP
MPOUCTEYEHMM MO3TANHOrO NPOrPaMMHOr0 XpoHornpolecca, AobuBasacb Ha
KaXKAOM M3 HUX MOJIHOTO COBEPLUEHCTBA FAPMOHUYHOIO «ObITUA IHEPTUN» B
pamMKax CTPOro YCTaHOBJ/IEHHbIX NPeAesioB OKTaB 3TUX SHEPrUi ANA KaxK[oro

KOHKpPEeTHOro atana.

TaKoBOM C/IOMKHbIM npouecc pa3BuUTMA B FAaPMOHUYHOM 6biTHe 3Heprm‘/'1 npeaycmaTtpuBaeT, Kak cobCTBEHHbIE
nporpamMmmHblie BO3MOXXHOCTU ynpaBieHUA BCEM MNMponCxoaAawmm xpoHonpoueccom C NoOmMoLlbo csoelt Cuctemsl
yl'lpaBHEHVIﬂ 3emnu, Tak U BO3MOXKHOCTU «BHELUHEero» ACCUCTNPUBAHUNA U KOHTPONA Ha YCNOBUAX OrpaHUYEHHOro
BMmewaTenbCtea M3BHE B npouecCc ynpas/seHNA Ha yCcnoBuAax nonevyntenbCrsa. bonee yrﬂy6l'IE‘HHbIe Aetananm no
BbllleyKa3aHHOMY BONpPOCY B AaHHblﬁ MOMEHT Y3KO TeMaTUYHbIX CY)K,CI,eHMVI He NPUHUMNNANbHbI.

ATHUYecKas rpynna

KONOHUIO rymaHOMAOB, UBYWMX B  «lwatpe» (njowaab 3sHepro-
MHbOpMaLMOHHOrO obecneveHuna rpynnol Aogen) obvekTta (H/10), cneayet
Ha3blBaTb «3THMYECKOW Trpynnoi», B JafbHelllemM MOXHO Ha3biBaTb
HauMoHanbHOCTb. OTKyAa B3ANCb STHUYECKUE Fpynnbl?

Kaxkaaa 3THMUYeCKasa rpynna Mmesna ogMHaKoOBble CTPYKTYpPbl OPraHoB, HO
pa3Hble CTPYKTYPbl MO3ra.

Mo3r nam ceoicTea BUOCTPYKTYP, Kak CUCTEMa BHELIHEro M BHYTPEHHEero
KOHTPO/IA, NamaTW, OpPWEeHTauMu, CBOWMCTBA obMeHa uWHPopmaumen, B
OCHOBHOM TOe BblN OAMHAKOBbLI, HO OTAMYanuch 6asoii. basa — aTo yxe
WHAMBUAYaA/IbHblE CBOMCTBA 3THMYECKOW TPYNMbl, OTHOCMTE/NbHO KOTOPOWM CTPOUIMUCL OOMEHHblE NpoLEecch
npuéma u nepegayn MHGopmMmaLmMm UAM TPAHCAALUKN A3bIKa.
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Ha Tepputopun py3uun, Hanpumep, 6a3oBbiIM 3/1eMEHTOM ABAAETCA MapraHel, (y OceTMH — WHoW 6a3oBbli
3NeMeHT, 3TO — Apyraa 3THWYeckasa rpynna). Korga B Mpy3uMu u3 mecTopolKaeHul Bblbpanu npakTUYecKU Becb
MapraHew, Yy HaceneHWA HayaAuCb MPOLLECCbl «3arycTeHMA» KPOBM UM POCT [3aBAEHWA B MaaoM Kpyre
KpoBoobpaleHus. MpakTnyeckn, ato 6b110 3amedeHo B 1989 roay. Mo mepe pasBuTUA, C LEeIbo cTabuamsauum
ynpaB/ieHnsa B MCNOAHEHUW [IpOrpaMMHbIX MPOLLECCOB, BHYTPU KaxKAOW STHWYECKOM rpynnbl BBOAWIUCH
OrPaHUYEHUs, He MO3BONAKWME pPA3HbIM STHUYECKMM Tpynnam Cc/AvMBaTbCs, T.e. MNepemMelmBaTbCa. ITO
obpamnanocb 0bpasHbIM U MNOBeAeHYECKUM BBeAeHMEeM (MOHATUEM M OCO3HAHMEM) Pas3/INYHbLIX TPaZMULMIA,
noBepuin u T.4.

(oT rpey. €Bvog — Hapoa) — rpynna noaen, ob6beAMHEHHaA 06LLMMMN
npu3Hakamu, OOBLEKTUBHbIMU /IMBO CYObEKTUBHLIMWU. PasnnuHble
HanpaB/AeHWA B STHONOTMW BKAKOYAIOT B 3TU MPU3HAKM MPOUCXOXKAEHME,
A3bIK, KYNbTYpY, TEPPUTOPMIO NPOXKUBAHMA, CAMOCO3HAHWE U 4.

— cBA3b ¢ “Dapabawkoit” n cHATUE NHDOPMALLIUK C TOTO,
KTO 3a4aET BONpPOCHI.
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