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CucremMma
IpaBJIeHUA
JeMJan

Koporkue coo0uennsi U3 HAyYHbIX
TpyaoB HUU «I1YC» nu «PHTO».

OuepeTaAHHbIN 10.B




Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

Temarnueckuii cOopauk HoBeix 3Hanmii o Cucreme VYmpaBiaeHus 3eMiad IS
HAYMHAIOII1X.
Martepuan it COCTaBICHUS B3AT U3 ABYX NpeabIAynux cOopHrnkoB HoBbIx 3HaHUIA:

1. «COOpHUK OCHOBHBIX TEPMUHOB, HOHATHI, OOPEAEIEHUIY 10 HayYHBIM Tpyaam HUN

«1YC»

2. CoOopuuk HoBblx 3Hanui mo nyOaukamumsaMm «Pycckoro-Hayuno-TexXHUYECKOro
Oo1iecTBay

B cOopuuke «Cucrema YnparneHus 3emian» no HaydHbiM Tpyiaam HUN «[YC» u
«PHTO» naetcs nmonsitue o Cucreme YnpaBieHHs IJIaHETON, BCEMU OMOCTPYKTypaMH,
COLIMAJIbHBIMU U MOJMTUYECKUMH MPOLECCAMU, ITOTOJ0M, 310POBbEM JIFOAEH U MHOTOE
ApyToe 1Mo 3TOH OYeHb OOIIMPHON TeMe.

Bormpocsl, 3aMeuaHus 1 npeuiokeHus 1o aapecy: https://vk.com/muzshou

Conepxxanue COOPHUKA:

BBEAEHUE
3uMHee coJHlEecTOsiHNe-Becennee paBHoAeHCTBUE-CrcTemMa Y IpaBieHUs 3€MIIH-
Cuctema xusneobecneuenus-Cuctembl Koopaunannu-Cructembl DHEproodecneyeHus-
Cucrtemnl Tekymiero Ynpasneuus-CucteMbl TPaHCISIUU SHEPTOUH(OPMAITMOHHOTO
YIPaBJISIEMOTO COMTPOBOXKIACHUS Pa3BUTHEM Jt0ieH-CucTemMbl YpaBieHusa 3eMIEn-
Cucrema Ynpasnenusi noroaoi-Cuctema YmpaBieHus KOHTPOJISE OMOCTPYKTYp-
Cucrema Ynpasnenus oobektamu (HJIO)-Cuctema Yrpasnenus minanetamu-Crucrema
VYupasnenuss Mosrom-Cucrema YnpasieHus BpeMeHeM-Cuctema 3HepreTH4ecKoi
noJaKadyku Kosutaiaepa 3emim-Crucrembl CHHXpOHU3aUUy U TOYHOTO BPEMEHU -
Cucremsl cBa3u-Komiuiekces! yrpasieHus Ha 3emiie-Kosunaiinepsl ;xu3Hu

A

AnmMunucTpanus-Apapuiinbie CucteMsl Y npasieHus-ABTomMaTsl CHCTEMBI
VYmupasnenus-ABromatsl Y npasieHus-Acrposorus-ATMmocdepa-
b
buouenTtpsl - biiarogatHelii OrOHb
B
Berep, HIUMKIIOH M aHTULMKIIOH-BHeHs 3HepronHpopMalimoHHas TpaHcasuusa-Bpems
*u3HM Yenoseka- Beiciias cTyneHp HUBUIN3ALMOHHOIO Pa3BUTHSI )KUBOTO BELIECTBA
Ha Iu1aHeTe 3eMisi-Bpems
r
[Fonsdetpum -"apmonus mexay Hancucremoit, Cuctemoii u [loncucremoit
A
JIyXOBHBIM PUTYQJIbHBIN Npa3aHUK «Kpenenue»
E
ExenenenbHblil KOHTPOJIb KoMILIeKkCOB YTipaBiieHUs:

K

Kuzep
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3

3aragka riemeHu Maiisi-3aMeHa CTpYKTYpbl KOHTPOJISI-3eMJIsl, KaK UCKYCCTBEHHAs
CTpyKTypa 3eMJIs — IJIaHeTapHbie cepbl-3eMisi  TUiaHeTa

n

N3menenus cTpykTyphl KieTku HenoBeka-MHTepBEeHTCKUM 3aXBaT 3eMJIU-
HNudpopmanmonnoe odecneuenue-Mcerounnk Cunbi-UHpopmanmonubie
TPaHCISALMOHHBIE KOHLIEHTPATOPHI - THPOpMaIIMOHHAS SHEPTOTPAHCIISAIUS

K

Koanuumonnsiit otpsin Habmomateneit (K.O.H.)-Kox Uenoseka-Kox peun-Komnaiiaep
3emsin-KonTpoas YenoBeka 1o BbIMOJHEHUIO «BMEHEHHOW UCTIOJTHUTEIBCKOU
HarnpapyiieHHOCTU»-KoHTposb Mo3ra -KoHTpoJib cocTosiHUsI aTMOChephI

JI

JIukBUOAIIMH SHEPTOUH(DOPMALIMOHHOM TPAHCIISIIMK CO CTOPOHBI Y TPABJISIOIINX
Kommnekcos crapoit Cuctemsl — JIyHa -

M

Masarauk @yko - MatepuanbHbiii Mup - Mo3r Cructemsl Y paBieHus -
Mopdonorust u cummetpust Cuctemsl YnpanieHus 3eMinn-My3bIKalbHbIHN psiji-
My3bIKkanbHas WA KOMaHHas OKTaBa

H

Hacunue 3anpemeno-HauansHas gaza nepBoro stamna HuBUIN3AUOHHOTO Pa3BUTHSI-
Henens (7 nueii) - HoBble 30HbI )kM3HECONPOBOXKACHUS Jtoaen-Honb-nepexonp-HIJIO
(0OBEKTHI)

O

O6bem HooCchepr-O0bekThI TuIa 400-O0bexThl THTIA 440-OKeaHCKUEe TeUSHUS-
OxTaBa-OCHOBHBIC HAITPABJICHHS MACIIITAOHBIX U3MEHCHUI Ha IJIaHeTe 3eMIIs

I

Ilepenuce yactu nporpaMmsl ¢ maTpunbl-1Tupamuna Xeornca qaT4uk KOHTPOISA IS
Cucremsl Ynpasnenus [[pmxenneM 3emiin 1 Conneunont Cucremsi-1nanerapuas
Cucrema 3emnullonesnsie nckonaemslie-Ilomyuenue napopmanuu ot Cuctemsl
VYupasnenus-IIpuém u nepenaua nupopmaruu-IIposansl B 3emie-IIporpamma
CO3[IaHMs €IMHOW COLHAIBHOU cpenpl-IIpocTpancTBo 11 Ku3HU-« I IpoTOHHBIEY 3BE3/BI
u HoBoe Counnue-ITapamerpst 3emnn 1o Hanaaenus-Ilacxa-«Ilayrunan-Ilepexoansiii
nepuon 2012 - 2024r.r.-[Tupamuaei-Ilonnoe oxuienne -BOCKPEILIEHUE-
[Tporpammuoe Obitue 3emnu-IIporpammer u [Iporuossi-Ilporpammuslii renepaTop
Cucremsl ynpasnenus 3eminn-IIpouecc ynpasneHust Bcem ObITHEM SHEPTHil

P

PesynbraTel uaTepBEeHIIME DOpOB-PeméTka oOMena nadopmaru u KoHTposs-Pamyra-
Peructpanus Mosra-Pemérku atmocdepbl

C

Ceepnoe (nossipHoe) cusinue-Cretusio PA win Apuno-Counnie-CelicMooracHbie
30HbI-CeTka XapTtMmana- Cuctemsl Bropuunoro Ynpasnenus-Crucrema
xu3HeoOecnedeHns 6nooobekToB-Cmena Cucremuoit Bnactu-Cpena aBmkeHus-
CrtpykTrypHbIii Mo3r u Mo3r Atmochepsl
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T
Takt Bpemenu-Taiina padot Tecna-Takt cepana-Takt Cuctemsl )KuzneoOecrneueHUs
ouoctpykTyp- TakToBbIil HHTEpBal (AonoNHEHHE)-TakTOBOE OKHO CHCTEMBbI

Kuzneobecneuenus-Tpuaga nHGOpPMALIMOHHON CTPYKTYpbI- T aKTOBBII HHTEpBAT
10/1a4y MarHuTHOro umnyJisca-Tputuii 3H-Topoun

Y
VYpoBHHU yIpaBiIeHHs] KOMIUIEKCHBIM MTPOLECCOM OBITHSI BCETO CYIIETO U YCTPOCHUS eMy
COOTBETCTBYIOIINX HHPOPMAIIMOHHBIX KOHCTPYKIUI-Y HUYTOKEHUE HACETICHUS-
VYrpasiieHue 1eTOpoXAeHUEM- Y IPABICHUE MACCOM 3eMITU- Y TpaBisieMble «Y CIIOBUS
OKpY>Karollen cpeapi»- Y CIoBUS AJs MOAACpKAHU )KU3HU- Y CJIOBUS OOUTaHUS U
YcnoBus yrpaBisieMON OKPYKAOLIEN CPEBI
()
®unancosli kpuzuc 2008 roaa (mpuunnsl)-OopmupoBanre CUcTeMbl Y IpaBiIeHUS
3emnn-OyHkuus repputopun Poccun
Y
Yyxeponnasa Cucrema YpaBieHus

1

Hens Cuctembl Ynpapnenus -1{uki konebaHuii MArHUTHOTO UMITYJIbca 3eMITH
11}
[ITHypBI KOHTPOIIA
9
D0psI - [Tapazutnueckas IUBUIN3ALINS MHTEPBEHTOB-BOJIIOIMOHHOE PA3BUTHE KU3HU-
OTanbl HIUBUIU3AIMOHHOTO Pa3BUTHUS 3€MIIN-OTAJIOH TAKTa BpEMEHU-JHEPreTUYECKUI
MOJIENIbHBIN KOMIUIEKC 3eMIIM-DHEPreTUYECKUX CTPYKTYpHbIE Oa30BbIe

npeo0pa3oBaHusl OKPY>KaIOIIEH cpe/ibl- DTHUYECKas Tpymna

A

S3pik Cuctembl YpaBiaeHUs

[Ipu cocTaBiennu coopHrka ucnoib3oBana kuura @. /1. lllkpynnesa
«Cgetnbiii Benuk» JleBamona B «bannom Jlene» XarpiOoBa u TpynoBas
Jlomata». B HacTosiiee Bpems 3Ta KHUTa PaclojioKeHa Ha CauTe aBTopa -

https://shkrudnev.com/index.php/component/k2/itemlist?Itemid=758 u Ha
camnte «PHTO" http://rnto.info/

HoBble 3HaHna
1 I |
W 77

httpaiwww.chornik.com/
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BBEOEHUE

3HMHEE CONHIIECTOSAHHE-BeceHHee paBHOOEHCTBHE-CHCTEMA
YrupaeneHHusA Jemnu-Cucrema AKH3HeoOecneue HUA-CHCTEMBI
Koopnunanuu-CHCTEMEL DHeproodecneyeHUsI-CHCTEMEL Texkyiiero
YnopaeneHus-CHCTE MBI TPaHCIAHH 3HEPTroUH(Q OPMAITHOHHOT O
VIIPaBIAEMOTO COIPOBOKIECHHA pa3BHTHEM Ko [1eii-CHC TEMBI
Vopaenenuss  3eMminéi-CucremMa  YIIpaplIeHHS norogoi-Cucrema
YopaeneHHsT KOHTPOIsA OHOCTPYKTYp-CHcTeMa YIpaBiaeHHs O00BEKTaMHU
(HJIO)-Cuctema VYnpapieHHA mwraHerTaMu-CHcTeMa  YIIpaBIeHHSA
MozroMm-CucreMa VYIOpaeleHUs BpeMeHeM-CHCTEMA JHEPreTHYECKOH
IMOJKauKH Kommnaiinepa 3eMnu-CHcTeMbl CHHXpPOHH3alUHH H TOYHOTO
BpeMeHH-CHCTEMEl  CBA3H-KOMILIEKCBEI  VIIpaBIEHHS  Ha  3eMile-
Komnalinepe! Ki3HA

3nMHee conHuecTtossHUue

— 22 nekabps.
IJTOT JeHb COBHAJAaeT C BKJIIUEHUEM BCeX
KoMmiuiexkcos 3eMuin.

CnpaBo4HuK 5. Ecnu B kpaHe HeT Boabl HUW LleHTp YnpexaaroLwmx
Crpaterun

BeceHHee paBHOOEHCTBUE

BecenHee paBHOJZIEHCTBHE 22 MapTa. ITO — jara
BBIKJIIOUEeHUA Becex KoMITekcoB, u 10 22 aekabps
paboTar0T TOJIBKO aBTOMaThl KOMILJIEKCOB,
KOTOpBIE 110 pe3yjbTaTaM KOHTPOJIA IIPOU3BOIAT
KOPPEKIU. ITO BpeMA 0oOHOBJIEHUs, 4 3HAYUT,
™ BOCCTAaHOBJIEHUE CBOUCTB BO/Ibl. I3MeHsAEeTCA IBET
] ,.j BOJIbI, OHa O0OJIbIIIE He HuMeeT 3alaxa, HeT
pasMemeBaHI/m MEXJy BOJIOM B OKeaHax M BOJAOM B KJIETKaX
>kuBOTHBIX. HeT cMmbicia udmeHaTs pH Bozawl, Tak Kak craugapt pH
3a7laH CaMOM CTPYKTYPOH U paBeH 7.24.

CnpaBo4HuK 5. Ecnu B kKpaHe HeT Boabl ABTop: HAWU LleHTp Ynpexaarowmx Ctparernv
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Cucrtema YnpasneHua 3emMnu

CJI0’KHas uepapxuueckast cucrema. KoMIuieke CTpyKTyp, BKIFOYAKOIIUN:
Cucremsl KonTpos

Cranmonaphusie Cuctembl KoHTpOSI.
ITepenuxxknbie Cuctembl KoHTpoOIA.
KonTtposb coctosaust armocgepsl.

OOBEKTH MOPCKOT'O OA3UPOBAHMUSI.

Cucremsl CBS3H.

Cucrembl DHEeprooodecrneyeHus .

Komrutekcesl YnpasieHus.

Cucrembl Koopannanuu.

Cucrembl CuHXpOHU3aUu U TOYHOTO BpEMEHH.
Konnanneps! xu3HM.

O6nbexTol (HJ10).

—_—

- | AB-CTDANHA II hq_-qm-epqq_::qql—:a“ kEamnao || Emwrai, TubeT ” Sthmoras I | MockBa 960
=]

"N, A M
ChoTeMa ; .
KOMINE KGR b e
d Berpeoy -Y[.'I-'.'l.'l't Nacx
e HTE
e
3 i J
| -
[ T
% Apapar }— ! HEaBras |
f UL SRR N L HEIR
Aomkaia
HARTR
== || &g —
Hanmmdopans
C AHTARKTHAA
L Bepuyms 2
o) L

[TupamMuibl , BKJIIOUas MAPaMHU/IbI C IIJIaBaIOIIEN TEOMETPHUEN.
CpenHsisa riyOrMHA PacHoJIOKeHUS BCeX CTPYKTYP U OOBEKTOB h = -
4400 MeTpoB (OT YPOBHS MOPSI).

Ha 3emsie nmetotcs 60siee 2000 cCTeEM KOHTPOJIA.

Ba30BbIM MO3T Ka)kA0T0 HHAUBHUAYYMa XpaHUTCS B apxuBe CHCTEMBI
YrupasyieHus, B KaXK/AbIU TAKTOBBIN HHTEPBAJI IPOU3BOIUTCA KOHTPOJIb
MO3Ta UHAHBHUJIYYMa C 3aIIHMChI0 HH(POPMAIIUH;
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Cucrema YmpaBjieHUs HCIIOJb3yeT 7 THUIOB BPEMEHU, OAUH U3
KOTOPBIX (60*60%24) ABsAETCS TAKTOM HUXKHEN YaCTH PElIeTKU.

Jlnia mepenHoca wuH@opMmanuu Cucrema YnpaBjieHUS UCHOJIb3YyeT
MY3bIKQJIbHBIA PsAJl W DPE30HAHCHBIE KOHTYPHI ITO3BOHOYHUKA
SIBJIAIOTCS NPUEMHUKAMU UH(POPMAIIUH.

Jloia yupassienusa mosrom CucreMa YnpaBjeHHUS HCIOJIb3yeT WHOU
MYy3bIKaJIbHBIN DA,

Pan noa ynpasaenuda mosrom: DO RE MI FA SOL LA SI NA, kogx
LALALA (666) - mo3bIBHBIE IJTIOC KO/l 13 MarunuecKoro KBajipara.
Cuctembl YipaBjeHUs Ha 3eMJiie 00eCIeunBaloT:

- BBOJI Y COITPOBOKIeHHE HOBBIX IIporpamw;

- hopMupoBaHHe “HOBOTO UesI0BeKa™ 1o TeKytiel [Iporpamme;

- obecrieueHue yCJIOBUM CyIIeCTBOBAaHUA BCeX OMOCTPYKTYP MO BCEM
[IporpamMam (cTapbIM 1 HOBBIM);

- nepezaua Ha CoJTHIIE TOTEHITHNAIOB BceX HEOOXOUMBIX €MY YaCTOT;

- moA/ep;KKa TPyOOK CBSA3H cO cIryTHHUKaMHU, JIyHOM, CoTHIEM;

- mpeobpaszoBaHUsA 3eMJIH B paMKax HOBOH IIporpamMmbl;

- obecreuenue aBuKeHusa Bcellt CoJTHEUHON CUCTEMBI

CY3 - koropas BKJKYaeT HeCKOJbKO KommiiekcoB YmpaBiieHUs,
CTallMOHApHbIE CHCTEMBbI KOHTpossa W 00bekThl (HJIO). Bcé atO
B3aMMOCBS3aHO HE TOJBKO MexXay coboii, Ho u ¢ CosHnewm, JIyHOI,
cmyTHUKaMu IwiaHeT. llesns Cucrembl VYnpasieHusa — CO37aTh
OHOCTPYKTYpPY, IIOJHOCTHIO OTBeYaloIlyio TpeboBaHusaM IIporpaMMuel.
Ha riyobmae h = - 4400 merpoB HaxozsaTca Cucrema YIpaBeHUS U
Komruiekesl Ymupapienus, a takke Cucrembl KoHTposiss, OOBEKTHI
ITonkauku, Perpanciastopsl, Koneunbie TepMuHaibl, 00bekThl (HJIIO).
Bce Cucremsnl YmnpasieHUsA 3eMJId CUHXPOHU3UPOBAHBI MO TaKTY,
3agaBaeMbIM COJIHIIEM, C YUETOM JIBUKeHUA JIYHBI

Cucrema YmpasjeHus 3eMJIH, CO3JaHHAs MUJIJIMAP/ABI JieT Ha3ajl U
BKJIIOUAIOIAA He TOJbKO KoMmIiuiekchl YiipasieHus Ha 3eMiie, U Ha
IJIaHeTax, CHyTHUKax IuiaHeT, CoJiHIle, He JIOIMYyCTUT NPUOBITUA
IIOCTOPOHHUX 0e3 paspymenus camou CucreMbl YIpaBJeHUs.
Huxkakme HJIO Ha 3eMutio He mpuieTau (M HUKOTO He IIPHUBO3UIIN).
Kpome Toro, mepemerliienne B KocMoce OHOJIOTHUECKUX CTPYKTYP
HEBO3MOXKHO — Uepe3 HEKOTOPOe BpeMs OT HUX ocTajach ObI Kyda
IecKa.

[Ipexxae yeMm gath nHpopmanuio, Cucrema YopaBjieHUA TOTOBUT BCE
HeoOXOMMOe He TOJIbKO /I MpuéMa HH(OpMAIMKU, HO U CO3JA€ET
CTPYKTYPHbI, IO E€PKUBAIOIIHE BbIJIAHHYIO NH(MOPMAIUIO.
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Pa3zBuTHe MPOUCXOAUT CTyleH4YaTo. B mepByro ouepeab co3garores k-
CTPYKTYPbI KOHTPOJIsI, 00ecleuynBaIiue KOPUJA0p , Kak BOCHPUATUA
nHOpMaIlny, Tak U AeNCTBUS 10 3TOHM UH(OpMAIIU.

Ha 3emiie 124 komiuiekca, Bkao4Yasd CTOYHXSHIPK — KOHTPOJIb U

HN3MEHEHUA HOBerHOCTeﬁ Ha cyme H B OK€aHaXx, MOp}IX.
Cuctema YnpaBneHusa 3emnun. Xatbioos A.M.

Cucrtema xxusHeobdbecneyeHus

#w Eciu  ¢dusudeckue - mapamMeTrphl
L nebecHOro Tela IOAXOMAT IS
dopMupoBaHUA KUBOU  KJIETKU,
co3gaeTcs Cucrema
»KU3HeoOecIeueHus1, KOoTopas YiKe
6e3 HJIO obGecrieunBaer:

- KOHTPOJIb COCTOSTHUS HOOC(EPHI;

- XpaHeHNE aBTOHOMHOTO MO3Ta;

- IepeHoC MO3ra;

- CONMPOBO’K/IEHNE aBTOHOMHOT'O MO3Ta;

- CBsA3b C AaBTOHOMHBIM MO3TOM IIPpU HU3MEHEHUU MPOrpaMMbl
JIEVCTBUM;

- KOPpPeKTUPOBKa aMsATHU (1o 11abJIoHYy);

- IIOCJIe CMEPTH — 4YacTUYHas JUKBUAAIUs Moara (mocseayronruit
IIEpeHOoC Ha APyTHue OUOCTPYKTYPHI UK Ha KUBOTHBIX, UJIH CO3JaHUeE
T'YMaHOU/IOB);

- CBSI3b C IUIAHETOH, OTKY/Ia IlepeBe3eHa JaHHasA IIUBUIN3aIUA ;

- pa3BUTHE MO3ra I10 IIPOrPaMMEe;

- ecJIM YeJIOBEK YMHUPaeT paHbIlle, TO €ro Mo3r (Ipu MNOJTHOM
COBMAJIEHNH BCEeX OMOJIOTMYECKHX IIapaMeTpax, BCEX CHCTEM CBS3HU)
IIEPENUChIBAETC Ha HOBOPOXKJEHHOIO, MNpPU 3TOM BO3MOXKHO
YacTUYHOE coxpaHeHHUe maMsaTH (0osblnasi peakocTs). Eie 6osbIiei
PEIKOCTBIO SIBJISIETCS IOJIHBIM IIEPEeHOC MO3ra Ha JIpyroll “KoHBeuep”
(IHK). 13BecTHBI 2 caydyas — 3To “TaraHporckuiu craper’, KOTOPbIH
nMesJl TOJIHBIM MO3r Asiekcagzpa I u AHacracus, 4Yell MO3T
IIeEpeHOCUJICSA HECKOJIBKUM KeHITuHaM. MceeqoBanus yKa3bIBajiu Ha
pazuble [JTHK, HO He MOr/IN 00BSICHUTH (DEHOMEH ITaMSTH.

AnemenTsl Cucrembl npuBosddaT HJIO, u B ganpHeuniem Cucrema
obecrieunBaert u cyniecrBoBanue camux HJIO.
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Cucrema >Kusneobecneuenuss gopmupyer 1oz, cedsa COOCTBEHHOE
nHGOPMAIIMOHHOE ITPOCTPAHCTBO. Takux MpocTpaHCTB HA 3emIie 18, u
BCe OHU IIpeJHa3HAYeHbI, KaK U 4, /I BBIIOJHEHUS COOCTBEHHBIX
IIPOTPAMM.

Cucrema >KusueoOecreuenusa (B pganpHenmeM — Cucrema) — 3TO
VHHUKaJIbHAsA CTPYKTypa, INpedHa3HauYeHHas [Jid BBINOJHEHUS
CIIeayIOMNX (PYHKITHI:

-  TOAJep:KKa JKW3HM Ha 3eMiJe W B IIpefesaax KoJblIla,
cpOpMUPOBAHHOTO KaK >XKU3HEHHOE IPOCTPAHCTBO (7151 3eMJIN — 3TO
KOJIBIIO — METEOPUTHBIN CJION);

- pas3BUTHE JKHU3HU II0 MOporpaMmme, 3ajgokeHHOW B Cucremy u
KoppekTupyemou Hajsicucremon;

- 3amuTa (MHPOpPMAIMOHHAA) OT BHEIIHEr0 BMEIIATEIbCTBA HHBIX
Hapcucrewm;

- 3amuTa (pusudeckas) oT 00bekToB NHBIX Hascucrem (HJIO).
JIro6ass popma Ku3HU TpedyeT IMoAAePKKN YaCTOTHOTO OaaHca, 1 3Ta
1oJi/iep;KKa obecrnieurnBaeTcs Ha BDEMEHHOU UJIM IIOCTOSSHHOM OCHOBE
(Cucrema). BUOCTpPYKTYpbI Ha JIIOOOM HEOECHOM TeJIe MMEIOT TOJIBKO
TOT CIIEKTP YaCTOT, KOTOPBIH oOecneunBaeTcsa CucreMoii. ATOT CIEKTP
yacToT obecrmeueHn nubo 3a cuetr HJIO (co3maercss Kymos, BHYTPHU
KOTOpPOro u obecredeHa KU3Hb OHOCTPYKTYPBI, JJis KOTOPOU

YaCTOTHBIN OajslaHC YHUKAJIEH).
OPY Yactb 1.Masa 1. Astop: HAU LleHTp Ynpexaarowmnx Ctparernm

Cucrtemsbl KoopanHauun

(ma 3emsie wux 3) IIpelHA3HAYeHbl I
7 KOOp/MHANMH [IporpaMMHBIX JIEUCTBUH  CO
CIIyTHHKaMU I1aHeT, JIyHou, CotHIIEM.

! CnpaBo4Huk 4. Fnoccapum
gﬂp ABTop: HAU LleHTp Ynpexagarowmx CtpaTterum
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Cucrembl QHeproodecne4vyeHus

»~ HazHaueHme — TpaH3UT 5HeproobecrieueHus
' BceM 00BbekTaM CHCTEMBI.

Kaxxapii KoMmiiekc wnMeeT pa3BeTBJIEHHYIO
: CHICTEMY “aKKyMYyJISITOPOB”, PacHoJIOKEeHHBIX
¥, [10CJIE/IOBATEIHHO - IapajieJbHO
\; oTHOcuTesbHO Komiutekca. It Cucremsl
~ uMeroT uHjeKe 560 (Ha 3emie ux 44). Ilpumep
neriouku: Kommteke innbpyc -> Codbusa -> bemasa IlepkoBp ->
MmueBuuku (Mocka); Ot benas IlepkoBs -> Boarorpan -> Camapa u

najiee Ha BocTOK.
CnpaBo4HuK 4. Tnoccapun Astop: HAU LleHTp Ynpexaawwmx Ctparernm

Cuctembl TeKkywero YnpaBrieHus

[lepexoiM K TJIaBHOMY BOIIPOCY — yIIPaBJIEHUIO
¢dunancamu. Kak ormeuasioch paHee, BcEé Ha
3eMJie CyIlecTByeT TOJIbKO Osiarozapsi Crucreme
Yupasnenusi. Kpome 6a30BbIX KOMILJIEKCOB — B
Ascrpasmuu, 3Oduonuud U T.J. CYIIECTBYIOT
* Cucremsl Tekylero YupasyieHus.
' 1, 2, 3 — CucrteMbl TeKyIlero yipansiaenusa Kaiiiac
o, Anpnbl, Kanudopuus — Bcero 12 Cucrem.

4 — Koopauuarop (Yexos).
5, 6 — KoMILIeKchI Mogkauky 1 QOPMUPOBAHUS CYOCTUTYTA.
7 — BeraucoautenbHbIt HeHTp (M piaHaust).
8 — CepBepsl.
9 — Tepmunasnsl (oddiiopHbIe 30HBI).
KoMmIuiekchl TOAKAYKW JAOJKHBI  obecrieduBaTh MOAJEp:KaHUeE
Ha HY>KHOM YPOBHE T€X 4aCTOT, KOTOPbIE€ ABJIAKTCA KOHTPOJbHBIMU
JUL OTIPEZIeJIEHHOTO BHUIa GUHAHCOB.
IIpumep — ecau B EBpo ucnosb3yercsa 0si187, TO KOMIUIEKC HOJKAYKHA
yepes cepBephl obecreunBaeT 100% 110 3Tou rpytie. To ke, KOHEYHO,
ecTh W Ha IIUHAX, HO KaK cOODOIaeT TUAPOMETEOIEHTP, CYIIIECTBYIOT
IIMKJIOHbl W AHTUIUKJIOHBI, KOTOpble MEHAIOT TeMIIepaTypy, U B

HeKOTOpBIX MecTax eBpo MOI YI OKa3aTbCA (l)a.TII)IHI/IBI)IMI/I.
OdY  TMpunoxeHue 2-3. ABTop: HUU LleHTp Ynpexagarwwmx Ctpaternmn
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CucteMbl TpaHCAALUN 3HEPromHgpopMaLnoOHHOro
ynpaBfiieMoro cConpoBOXaAeHUs pasBuTuem noaemn

Cesasp c¢ Jlynou, CosHIIEM ©
CITyTHUKAMU IUTAHET ObLIa
OTCTPOEHA He Ha IIPAMYIO C KaK/IbIM
WHJIUBUOM WJIN TPYIIION U3 HUX,
IIOCKOJIBKY MO3T JIIoJIel He B
COCTOAHUM 00Js1alaTh TAaKOBBIMU
CJIOKHBIMU  CIIOCOOHOCTAAMH MO
MOIITHOCTH 151 QyHKIIUAM,
CBAA3aHHBIMM HE TOJIBKO C TMpPUEeMOM, HO U IIOCJeayIoIlen
nemndpoBKON U NpuMeHeHHMeM HHQPopMmanuu. Besa crnermuduunasd
nporpaMmMHas UHMOpMAIMA, Kacarllascd yIpaBJIeHUs Pa3BUTHEM
Bcell buosioruueckon cdepsl BooOIe, mpuHuMaiachk YK Kaitnac-1,2, a
yIIpaBJIEHHE BCEW CBA3BI0 C IJIAaHETAMHU ocylecTBisiioch CY
IUIaHEeTaMU, pa3MellleHHOU I1of, Teppuropueln dduonuu. CBI3b CO
CITyTHHUKAMMU IIJIAHET, IPUEM U Nepeaaua nHDopMaIruu, odbecreueHue
TpyOOK CBsI3W, KOOPJAUHAIIMS BpeMEeHU, KOHTDPOJb JBHIKEHUA
CosiHeYHOU CHUCTEMBI U JIpyrue omneparuoHHble PYHKIIUHU, — BCE 3TO
Bo3Jyiarasioch Ha 3ty CY.

ITocne npuema nadopmarnuu ¢ JIyasl, CoiHIIa U COYTHUKOB IJIAHET, €€
Aemnu@pPoOBKH, a TaKKe B 3aBUCUMOCTA OT IIpe/lIHa3HA4YeHUs,
(pyHKITMOHATIBHOTO OpPUEHTHUPOBAHUS, CPOYHOCTH,
II0CJIe0BaTEIbHOCTY UCIIOJHEHUsA U Apyrux dakropos, YK Kaiinac
dopmMupoBas M TpaHCAUPOBaJ HHMOPMAIINIO, KaK YIIPaBJISIOINIYIO,
mia YK Kaskas, Asnbniel 1 KanudopHua nim Ha gpyrue KoMmmiiekesl u
Cucrembl YIIpaBJIEHHs, €CJIM WX JIEUCTBUs TpebOBa/id KaKOU-JTHOO
KOPpPEKIIUM WU YyYacTUs, B TOM 4UHCJIe KOPPEKIUU COCTOAHUU
OKPY>KAIOIIled CpeJibl, TPUTOJHOU JIJIsl CyIIeCTBOBAHUA JIIOJIEU WU
yIIpaBJIEHUA UX JEeHUCTBUAMU B KOHKPETHBIX YCIIOBUAX U COCTOSHUAX
OKpY>KaIOIllel  JIeUCTBUTEIHbHOCTH. IATUM MHOTOYPOBHEBBIM
nmpoiteccoM dopmupoBasgach U obeclieunBajach OCHOBHAs 4YacTh
cinoxkHeuniern CuCTEMBl TPAHCIAANUNA SHEProuHMOPMAIIMOHHOTO
YIIPaBJISIEMOT'O COTIPOBOKIEHMs PA3BUTHUEM JIIO/IEN. DTO HCKJII0YAIO
Kakue-1u00 B3aMMHbBIE TPAHC/AIUOHHBIE IIOMEXU, HCKaKEeHUs,
obecrieunuBajio CTPOTYIO aJIpECHYIO NHGOPMAIIMOHHYIO
naeHTU(GUKAIINIO, BIUIOTh IO [JOBEJAEHHS €€ 10 KOHKPETHBIX
VH/IMBU/IOB WX Ha3HAYEHHOTO O0IIeCTBa U3 HUX, B YaCTHOCTHU.
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He Bcé ObLIO TJ1JIKO U UieaIbHO, ObIBAJIN U HEKOTOPBIE cOou. Becbma
Ba)KHBIM I10Ka3aTeseM IIOCJEACTBUU TaKOTO paKTa HECYIIECTBEHHOTO
HCKaKEHUsT W c00s, SABJAETCS IPOsBJeHUWE 3a IIOCJIeHHE IBa
JleCATUJIETHE OTPOMHOTO KOJIMYECTBA JINI, HETPAIUITUOHHOU MOJIOBOU
OpUeHTAIlNH, T.e. TaK HA3bIBAEMBIX B CBETCKOU CpeJle «TOJyObIX H
JecoOusaHoOk». TakoBas IOJIOBasg «MyTallds» IIPOU30IILJIa UMEHHO
IIOTOMY, YTO CO CTOPOHBI UCTUHHOU CHcTeMBbI YIIpaBJjieHUS 3€MJIU C
1995 rojila Havasics aKTUBHBIHU IIPOIlECC JUKBHUAAIINU YacTH 0a30BBIX
IporpaMM OBIBIIIETO WHTEPBEHTCKOTO YHpaBiyieHus. B pesyiabrare
BMeIllaTeJIbCTBA B OJIHY W3 HUX, MOPOTPaMMHBIE JeNCTBUA
CHCTEMaTUYECKON KOppeKIun PYHKIUN MO3Ta JJis UHAUBUA0B 4XX
reHOTUIla Mo3Ta, paHee npoBoaumMble Komiuiekcom Kaitnac-1, cranu
7laBaTh cOOM MO TaKTy IIPOMCTEUYEeHUs 3TOr0 CJIO0XKHOTO IMpoIliecca,
CBAI3AHHOTO C U3BATHEM HEUTPUHHOTO COCTOAHUSA MO3Ta OT/IEJIbHBIX
UHJMBUJOB B ONPENEJEHHON IUKJIUYHOCTH C IIOC/IEAYIOIIen
IIPOBEPKOM, KOppPEKIMEW M BO3BpATOM €ro. B pesysibTaTe 5TOTO
TaKTOBOT'O ¢00sI, MHOTUM 0CO0SIM MY3KCKOTO 0Jia 0ECKOHTPOJILHO, HO
UAEHTU(MUINPOBAHO, BMEHAIACh (DYHKIIUA «KEHCKOTO BJIEYEHUS K
DPa3ZMHOKeHUI0» U Hao00opoT. KeTaTu, 0TMeYeH0, YTO 0COOM MY?KCKOTO
[oJja,  MOJyuuBIIve  (QYHKIHM  «KEHCKOTO  BJleYeHHs K
DPA3MHOKEHUI0», OOpEeJIU COBEPIIEHHO TAaKOWU K€ «JIVHHBIN» TaKT
n3MeHeHUss OOMEHHBIX ITPOIIECCOB, KOTODPBLIM 00JIaJIal0T KEeHIIUHBI
(«kpuTnyeckme JHU»). TakoBble cOOu ObLIM U paHee, HO OHU He
HOCWJIM MAacCCOBBIM XapakTep W UMeJd BHYTPEHHIOIO IIaTOJIOTHIO II0
(QyHKIIUAM MO3ra MHAUBUAA. IDTO B KauyecTBe HE CYIeCTBEHHOTO
IpuMepa 3HAUYMMOCTH U 0cOOeHHOCTeN BUJIOB CcBA3W N 1,2 U 3, HO

MHOTO€ UTO U3MEHUJIO B OOIIECTBE JII0AEeU U UX OBITUU.
OcHoBHble thyHKUuuU cnoéB atmocdepbl ABTop: HUU LleHTp Ynpexaarowmx Ctpaternmn

Cucrtemsbl YnpaBneHusa 3emMmnen

— BCe BHUABI “3eMJIAHBIX  pPaboT — co3/laHue u
3achIllKa, JIBMOKEeHWe  IIUT, (OopMHUPOBaHUE
BHEIITHEH CTPYKTYpPhl IIOBEPXHOCTH U  CJIOEB
: Hoocdepsl, obecneyeHue 3amuTbl 3eMJU OT
nocropornuux HJIO.
KosmmuectBo CY 3emuiént — 18, KOOpAMHATHI PACOJIOMKEHHUS U TITyOHA
n3BectHbl. Kaxkmas CY 3emueit umeert 110 120 Cucrem KoHTpoJis.

CnpaBo4HUK 17. CucTtembl YnpaBneHus Ha 3emrne
ABTop: HAUWU LleHTp Ynpexaarwwmx Ctparernm
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Cucrtema YnpaBneHusa norogom

ObecnieunBaeT HAOOP MTOTEHITUAJIOB 1 Beex CY
IIyTEM MpeoOpa30oBaHUA CTPYKTYp BaKyyMa B
COOTBETCTBYIOII[HE ITOTEHIIHAIbI OKTaB M BO.Y.
KoMmriuieke — caMbIii OOJIBIIION, PacIojIOKeH Ha
ceBepe Tubera (Teppuropus Kuras).

CnpaBo4HuK 17. CucTtembl YnpaBneHua Ha 3emne
ABTop: HAUU LeHTp Ynpexaarowmx CtpaTterumn

Kaxxnas OMOCTPYKTYpa nMeeT Habop
o “KUTalCKUX TOUYEK.

[lepuommueckud  Ch€M  HHPOpMALUM  C
§ MoCJIeAyIOIUM  aHAJIM30M H  KOPPEKITHEH.
. (Kaiac, Tuber)

CnpaBo4yHuK 17. Cuctembl YnpaBneHusa Ha 3emne ABTop: HAU LleHTp Ynpexagawowmnx CtpaTterun

Cuctema YnpaBneHus oobektamu (HI10)

Pacnosiokena Ha treppuropuu CIIIA.

Oyuxknum — 1o 3amnpocy ['nmaBanou CY
OCYIILIECTBJIAET IIOJTBEM M TOCAJIKy OOBEKTOB

(HJIO). Ilox BepxHUM coeM 3eMJIn uX 3672
| mTtyku. PopMmupoBaHre  TPYOOK BBIXOZIA H
BXO7Ia, II0CajIKa Ha penep, KOHTPOJIb IO IhEMA

e W II0C3/IKM, BKJIOUEHHE J03apaBKu U T.J.
KpOMe CY yactb HJIO BBIIIOJHAIOT POJIb “CKJjIajia 3alacHbBIX YacTen”

(ommH n3 HUX — COKOJILHUKHN, MOCKBA), apXHBa M CHCTEM CO3J/IaHU

opyxkus (48 cucrem, 3 U3 HUX — Ha IIyOuHE 710 4632 M — MOCKBa,

Coxkout; Tyna, M>xeBck, 371aTOYCT U T.J.)
CnpaBo4HUK 17. Cuctembl YnpaBnenuusa Ha 3emne ABtop: HAW LleHTp Ynpexaawwmx Ctpaternm
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Cuctema YnpaBneHusi nnaHeTamm

Tepputopusa dbuonuu. CBA3b CO CIIyTHUKAMHA
IUIaHET, IIPUEM U nepejada WHQOOPMAIUH,
. obecrieueHne TPYOOK CBSA3H, KOOPAUHAIIMA
BpeMeHU, KOHTpOJIb ABWXKeHUsA CoIHEYHOU

; CUCTEMBI.
CnpaBo4HUK 17. Cuctembl YnpaBnenusa Ha 3emne ABTop: HAU LleHTp Ynpexagawowmnx Ctparerumn

Cucrtema YnpaBneHna Mo3srom

“" Peasimzaniysa nporpamMm, KOHTPOJIb

MAaTpHUI, yIIpaBjieHH€e OMOCTPYKTyPaMHU.
« (Ppemnanaus).

CnpaBo4HukK 17. Cucrtemnbl YnpaBneHusa Ha 3emne
ABTop: HAU LleHTp Ynpexaaowmux CtpaTterumn

Cuctema YnpaBneHuUsi BpeMeHeM

CunxpoHU3aus pa60Tb1 Bcex CY. Ilocie mnosydyeHUs1 TOUYHOTO

= BpemeHu (c JIyHbI) mo cucreme XaJjiOK H
COTJIaCOBaHHOMU 10 MeTOHY nepeaaeT Bo Bce CY
TOUYHBIA OTCUET BPEMEHH, a IJIsI “IOMOXO03sIeK”
IIPOMU3BOJUT IEPECUET B CUCTEMY 24 60760.
TakT n/1d Bcex OMOCTPYKTYp — IIO CHUCTEME

XaJoK, JiJis skeHIMUH — o MeToHy (HO:KHBIN

Yanbe, wiu “I'puHBra”)
CnpaBo4HuK 17. Cuctembl YnpaBneHusa Ha 3emne AsTop: HAU LleHTp Ynpexagawowmnx CtpaTerun

Cucrtema aHepreTu4ecKom noaKkavku
Konnaunpgepa 3emnu

obuta co3zgaHa(npumepno 17000 ser 1m0 H.A.  ans
CYIIIECTBOBAHUS BCEX BHJOB OWOCTPYKTYp, PACTCHUHU,
KOMIIJICKCOB YIPABJICHHSI ocJIe 3axBara
3eMiu ),BKJIrOYaroIias B ceOs:
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- 2 Topomjaa, pacnojoxkeHHble Ha TiiyomHe 1200 M (oT ypoBHA MOps).
CeBepHbII TOPOU — IOBTOPSIET KOHTYP CEBEPHOTO MOJIIPHOTO Kpyra, F0’KHBIN
— F0XKHOT 0.

— MGpI/II[I/IaHBI Bcero 8 640 000 (100 mepunrianoB Ha 1 CEKyHy ABUKEHUS

Ha HOBerHOCTB BBIXOJUT 4 MCpI/II[I/IaHa, NpCAHAa3HAYCHHBIC JJIA ITOAKAYKH
0O0BEKTOB. I[BI/I)KCHI/IC MArafuTHOrO UMIIyJjbCa 1o MCpuanaHy OT OAHOI'O HO

JPYroro NoJsIpHOTO Kpyra nporucxoaut 3a 0.2 cek.
Apxut Ynpexgarowen Ctpaternm Astop: HUU LleHTp Ynpexagaowmx Ctpareruv

Cucrtembl CMHXpOHM3auuu n TOYHOro BpeMeHu

Otcuér BpemeHu BeZieTca 1o MeToHy. CUTHAJIIBI
TOYHOT'O BpeMeHHU JIa€eT JIyHa, mpuemo-
nepe,ualomm‘/’l neHTp — Croyaxenmxk. [Ipsamas cBA3b
c I'’/IT1, Komitekcom Karnac, KommiekcoMm cBA3u
cO CIlyTHUKaMu 1iaHet. ObecrieueHue
CUHXPOHU3AINU UCIIOJTHEHUA KOMaH/. 3aJa€T TaKT

KoJLIakziepaM 3eMJIN.
CnpaBo4HuK 4. Fmoccapun Astop: HAWU LleHTp Ynpexaawwmx Ctparernm

TMupamuian: Ocrpos
Mercurn Tlacxu

Cucrtembl CBA3U

# Kaxneii Komiuieke, o0bekT, CucreMa nMerOT
| IOCTOSIHHYI0 CBsSI3b  MeXay cobol u ¢
Bl /1vciieTyepCKUM IIEHTPOM.

JIMHUY BBICOKOYACTOTHOM cBA3U (OKTaBa > 84)
S pacnoJiaraiorca Ha h < -3750 M.

OTtnesbHBIE KOMHJIeKCbI HMEIOT CBSI3b CO CIIyTHUKAMHM IJIaHEeT, JIYHOM,
CosHIIEM.

CnpaBo4Huk 4. Mmoccapun Astop: HAWU LleHTp Ynpexaarowmux Ctparermm
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Komnnekchbl ynpaBsneHus Ha 3emrne
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nnaBubiyi Kominieke, wiu CucreMa YmpasjieHUs 3eMJIN PacIOIOKeEH
B UexoBe, moa MockBoii. B Mockse Haxonutcsa [JIaBHBIH OOBEKT
(HJIO), Ha3BaHHBIN “KapeTou mapeu , YCJIOBHBIA THUII 960. ICKOPT
aTon KapeThl — 12 HJIO, pacnosiokeHbl B MockBe 1 MOCKOBCKOU
ob6Js1acTH. YCJIOBHBIU THI 440.

Bce Kommekchbl JIeTajlbHO OIIMCAaHBI B CTaThe “YIIPaBJIAIOIIHE
CTPYKTYPHI .

Kom1iekchbl pa3iesisaioTcs Ha:

- yIpapJsoIIue, HanmpuMmep, KoMmIiuieke B ABCTpaIuy HPOU3BOJUT
[IporpaMMHbIe U3MEHEHHUS IIOBEPXHOCTH 3eMJIH:

- KOHTPOJIbHEIEe, HanmpuMep, Kartinac (TubeT) — KOHTPOJIb COCTOSHUS

MO3Tra OUOCTPYKTYD;

- COIIPOBOKAAIOIIE, HAaTpuMep, KoMIieke AJIbIIBI — COIPOBOKAEHUE
TeHOTHIIOB, CO3/IaHHBIX IIOCJIE O I'O/Ia;

- BBIUHCJIUTEJIBHBIN [eHTp, Mpranaus.

I9BM, KoTOpble TaM pacHoJIOKeHbI, Oy/yT Ha 3eMJjie He paHee 2400

roja;

- cBA3HU, ATOT Komiwieke B OdUONNM, OCYIIECTBJSIET CBA3H CO
CIIyTHUKaMHM ILJIaHET;

- IIOTOZIHBIE, HanmpuMep, KoMIiuieke B AHTapKTU/IE, PACIIOJIOKEH PSIJIOM
co craHmuen “Mup”, obecneurBaeT CMeHy 31UMa — JIETO.

Bcero Ha 3emiie 48 KomriuiekcoB. 7 KoMIieKCOB paboTarOT B CyTOUHOM
nuksIe (Kakapli — 1 cyTku). OcTaabHble — II0 Mepe HEOOXOJUMOCTH.
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OtnenbHO — KoMiulekchl yIpaBiieHHsI OOBEKTaMH — IIObEM U
nocaaka. MIx 2 — mepBbId pacrioiokeH y 6eperoB Uuu, obecrieurnBaeT
BCe 00BEKTHI MOPCKOT'0 0a3UPOBaHUA, BTOPOU — HeZlaJeko oT Yukaro,
IpuMepHO 200 KM K CeBepo-Boctoky oT Hplo-Mopka, obecrednBaer
BCE OCTa/JIbHble OOBEKTHI, cOo3/AaBasg TPYOKH BBIXOJA W yCJOBUS JIJIA
paboThI.

Bce KoMmIuiekchl MMEIOT WHEPIUOHHYI0 W HEWHEPIIMOHHYI0 MAacCChl
yIIpaBjeHNe TPOU3BOAUTCA TOJBKO Yepe3 HEMHEPIIMOHHbBIE MACCHI.

B nepByto ouepeap — I'maBabiil Jucneruepckuii ITyakr (I'ZII1). Mecto
pacriosiokeHusa — mnojx YexoswiM, Poccusa. Kpome Toro, B Mockse
HaxonuTces U ['naBHbIln O0BeKT (yesmoBHBIN TUT 960). I'/II1 yrpaBiser
Bcemu Kowmiutekcamu, Cucremamu, ob0bekTaMu, @GOpPMUPYET
[IporpaMmMHbIe 3a[JaHUA U CJAEJUT 3a IPABUJIBHOCTBI) HCIIOJHEHUA
[Iporpamm. Umeem 7 KomiiekcoB YpaBiieHUs, KaKIbIU BKJIIOUAETCS
1o rpaduKy Ha CyTKU, BBIUMC/IUTENbHBIN ILEHTP, U pa3JIUYHbIE
Cucrembl (mpumep: Cucrema nepeknawuenus 3uma — Jlero,
pacriosiaraeTcs B AHTapKTU/E).

YexoB

IIYHKT, TJIABHBIM KOMILJIIEKC

MockBa (orxmouéh)

I'staBHBIN 00BeKT 960 CucreMbl YHOpaBiieHUSA
¢ (HJIO), Bce wMmarpumbl Mo3ra 42, 44, 46,
* Momuaxa.
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Kaunnac

— BTO OTPOMHBIH 10/I3eMHBbIN KoMILIekc, comepkut 4828 nupaMmus, u3
HUX 1244 MAPAMU/IBI ¢ TIaBafoIel reomerpueil. [ryOnHa 3aieranus
— g0 12880 wmetpoB. Kowmruiekc
00CTy:KUBaIOT MaTepUaTN30BaHHbIE
OHMOCTPYKTYphl reHotuna 333. Kommiekc
Kaitytac coszmaBajica BMecTe € 3eMJIEM.
Kaiisac HeCET JBOMHYIO HAaTPY3KY:

- kak Cucrema YmupaBjeHHs BcCeMU
OMOCTpyKTypaMHu Ha J3emJie, AJS 3TOro - -
MMeeT apXuB IaMsTH, apxuB [IporpaMm 1 apxuB BceX KO OB JIJIsI CBSI3U
¢ iroboi CucreMoni Ha 3eMIie;

- Kak KomInnekc YiipaBiieHUs 1 KOHTPOJIA BCeX OMOCTPYKTYP.
Bxitouenue Kaiisaca kak Komiuiekca YmpaBiieHUs ITPOU3BOJUTCS
KK BTOPHHK B 03-14-45 (Bpemsi MOCKOBCKOe, JIeTHee), U B
TeueHHe CyTOK Bcsa uHopManus He TOJBKO cobupaercsi u
obpabaTpiBaeTcs, HO TII0 3Tol UHGOPMAIUM  IIPOU3BOUTCS
KOPPEKTUPOBKA OTHOCHTeJbHO IIporpamMMmHBIX GyHKIHUA (Kak
IIpaBUJIO, 3amuchbiBaeTcsi BUAeOPUIbM, KOTOPBIM Yy IOMOXO35EK
Ha3BaH CHOM).

Kaiimac mmeeT cBs3b CO BCEMHU CTPYKTypaMu Ha 3emJie, HUAMNa30H
TEKyIlIUX OKTaB 16 — 128, mepexOJHBIX OKTaB 12 — 224, MOJIHaA
Cucrema uMeeT ana3oH 12 — 512 okTaBbl. KertaTty, 512 — KOz 3eMJIH.
Kommiekec Kaiisac pabGortaer He aBTOHOMHO. OHOBpPEMEHHO
BKJIIOUAIOTCA Bce mMogumHEHHBIe Cucrembl KoHTposiss (Bcero 484),
I'ymaBHbIM  BerauciamrenbHbIln  1eHTp (VpaaHausa), KOOPAUHATOPD
(octpoB Ilacxm), Komrutekc VYmpaBieHuss MO3roM aTtMochepbl
('pennangus), Cucrema cuHxpoHu3sanuu BpeMeHU (CTOyHXeHK),
apxXuB CIIyTHUKOBBIX TTocaanuil (CHUHKC y mupaMuabl Xeorca). Eciun
IIepes; BEKJIIOYEHHEM HeoOXOoauM Ha0Op MOIIHOCTH, BKJIIOYAETCS
Kommieke bepmyansl. Kaitsac umeer BcEé HeobOXoammoe JIs
aBTOHOMHOI PaboThl BO BCEX TPEX MATEPHUATbHBIX IIPOCTPAHCTBAX —
OKTaBbl 16 — 64 (Tekyiee), 132 — 196 (ocHOBHOe), 248 — 484 (mpu
pabote ¢ oobexkTamu, win HJ10).

Kaniac 2 -Tekymniuii (e;xeHene/IbHBIN ) KOHTPOJIb MO3TA.
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CTOYHX3HOX

—  KOHTPOJIbHBIM, CHCTEMa CHUHXPOHU3AIUU
BpEMEHM CJIEIUT 3a COCTOSTHUEM ITOBEPXHOCTH
> OKeaHa, IPU 3TOM OTHOCHUTEJILHO TPaBUTALIMH Ha
63 OKTaBe KaJHOpyeT CpeTHHU paguyc 3eMJIH.
IIpu atom: 6371 + 340 (345) = 6711 (6716).910
paauyc pgevictBusa CucreM Ku3HeoOecIleueHus

ABcTpanusa

| o

APsene KOMIUIEKC 110 TIPOU3BOACTBY H3MeHEHUH

{ peibedha 3emin (Ha cylle W Ha Mope),
| mpuBe/ieHIEe B COOTBETCTBHE 3MMBI U JIEeTa.

Apapart

Tepputopuanpubiii  (IEpBBIM Ha 3emuie)
koMmIuieke. CambiM 1epBbIM U3 Komruiekca
«KaBkaz», OBLT cpopMuUpoBaH,
& OXBATBHIBAIOIUU yIIpaBJIeHUE 110
teppuropusamM Mamaga Asua u I'penus.
ITosHOE yIIpaBieHUEe TEHOTUIIOM 421.

Ka3bek (mepenporpaMMupOBaH)

TeppuTOopuabHBIN KOMILJIEKC — BOCTOUHBIN
0 u rooxHbIM KaBkas, Cpenuaa Asua, Bocrok
0 Mazoifi AsuM - [OJHOe YyIpaBeHHe
TEHOTUIIOM 422.
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AnbO PYC (nepenporpammupoBas)

6511 chOPMHUPOBAH MOCJIEAHUM, 00JIEE€ COBEPIIIEHHBIM I10 YIIPABJIEHUIO
1 ¢ UHBIMU (DYHKIIMOHAJIBbHBIMU MMOKA3aTEIAMHU
U1 0cobell C 42 TEeHOTUIIOM MO03ra, 30Ha
yIpaBjJeHUsA KOTOPOTO — e€BpOIleHCKasg 4YacThb
Poccuu, 3o0Ha besopyccuun, YKpauHbI U
boarapumn.

TunoeT

-_ I'J1aBHBIN KOMILJIEKC KOHTPOJIA Ha 3eMle, yCTaHOBKA
= HOPDMATHBOB /I BCeX KOMILJIEKCOB. KOHTDOJIb

COCTOAHUA aTMocdepbl IIPU KOPPEKIMH MO3ra
aTMocdepbl U BceX KaHAJIOB CBA3U 0OBEKTOB 560,
520, 500, 440, 960.

KanudopHusa (orxmouss)

JlOTIOJTHUTEIIFHO chopmMupoBaH 1 (0
MOZITOTOBKE U YIIPABJIEHUIO JIIOJEU C HOBBIM 46
FeHOTUIIOM MO3Tra —, yIpaBJIEHYECKOUN

(GbyHKIIUU KOTOPOrO HAYWHAIOTCA € 2012 roja.
I'1aBHBIMI  KOMILJIEKC TIOATOTOBKHM HOBOTO
reHoTHuIIa — 46.

Anbnbl (orxmouds)

[JTaBHBIM KOMILIEKC KOHTPOJIS, YIIPaBJIeHU
”30JI0TBIM MUJIJTMIOHOM  — F€HOTHUII44.
ViMeer JBa TEPPUTOPHATIBHBIX KOMILIEKCA.
' YropasiisieT pa3BUTHEM JIOJeN 44 TeHOTUIIa
MO3Ta U UX IIPOTPAaMMHBIMH J€HCTBUSAMU
AnbIibl 1 (TmeperrporpaMMHUPOBaH)-
TEPPUTOPUAIBHBIN KOMIUIEKC II0 YNPaBJIEHUI0O HAa TEPPUTOPHUIX
®pannun, Ucnanuu, lopryranuu, Utanuu, 3anazaon EBpoIibI.
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Anpnbl 2 (mepenporpaMMUPOBaH)— TEPPUTOPUATBHBIN KOMILJIEKC T10
yIpaBjieHHWI0 Ha Teppuropusax Bocrounout Espomnbl, I'epmanumn,
[TpubanTtuku, CkaHINHABUH.

AHAObI
F ‘, KoHTpOJIb BCEX TYyMaHOUJOB Ha 3eMJIE.
AHTapKTUpa

['J1aBHBIM KOMILJIEKC YCTAaHOBOK 3UMa — JIETO.
Psmom co crannueit “Mup”.

[lepekntoyenue pexxuMoB Jleto — 3uma u
CABUT CMHXPOHM3AIINU Ha 1 Jac (BK/IIOUEHUE

10 — 25 — 03 — 14 — 45)

Baunkan

Cucrema aBapUIHOTO cIlaceHus
TYMaHOUIOB 42, 44 B ciydae KaTacTpodbl
(sBakyanus ¢ 3eMJyin).

Bepmyabl

bepmyabl, meHTp - IJ1aBHBIN 3HEPreTUUYECKUil
KOMILJIEKC /17151 PpabOThI BCceX 0O'HEKTOB, KOHTPOJIb
3a BBIPAOOTKOU 60 OKTaBBI K-CTPYKTYypBHI.
bepmyan 2

JHepreTUYeCKU KOMILJIEKC BBIPAOOTKU 60
“Y OKTaBbI k-CTPYKTYpDHI.
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Ypan

I'staBHOU ero pyHKIUEN OBLIO: YIIPABIATh MPOIECCaMU HAKOILIEHUS
DHEPTUU B TeUeHNe 8 MecsIeB U B TEUEHUE 2,5
MecsIeB IepechblIaTh dHEPTUH (54 OKTaBbI) Ha
Jlyny, CosHIle U CIIyTHUKHU ITaHeT (00 3ToM
JlaBaJioch B MaTepuajiax II0 pelleTKaM
Atmocdepsr). JlomosHUTEbHBIE (QYHKIIHU
! storo YK, — coyyacrHoe yIpaBjieHue
KJIMMaToOM Ha 3emJie, BKJIIOUEHHE M BBIKJIIOUEHHE CE30HOB JieTa U
3uMBI 1 IIpouee. Obosouka Mo3ra (31 OKTaBa) I BceX FeHOTHUHOB (0T
OTHOKJIETOUYHBIX /IO UEJIOBEKA)

Benukune oséepa

200 KM ceBepo-3ananHee Hro - Mopka.
KoopaumHamuss 1 KOHTPOJIb COCTOSIHUSI BCEX
7909 00bekToB (HJIO) Ha MaTEpUKOBOM YacTH
11 MOPCKOTO 0a3WpOBaHHUSI.

Benukune nnpamumabli

~ Cucrema mnojaxkauku, cHATHe uHpopManuu (u
, epeaaya) co CIIyTHUKOB IIJIaHET.

Macxu

"™ VmpasiieHue COOTBETCTBHEM OOOJIOUKU MO3ra

1 OKTaB OT 49 JI0 59 JAJI1 BCeX TI€HOTHIIOB
.¥Y3eJ1 KoopAWHAIIUN KOHTPOJIsA Yepe3 Kaiinac.
BTOT KOMIUIEKC - OJWH K3 IVIABHbLIX POJHBIX
KOMILJIEKCOB COIIPOBOXKAEHUA, (pa3MelrieH Moz
octpoBoM ITacxu Ha h = -12450 M)
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Mepy

~ I'y1aBHBIH KOMIJIEKC  YIIpaBJIEHUS,
| coZlep;KaHUA U XpaHEHUSA TyMaHOUZOB (st
Oy/IyIllero MCII0JIb30BaHMUS)

Acdpmonusna

CBA3b CO CIIyTHUKaMM IJIAHET, IPUEM U
nepenaya uH@opMmanuu, obecreueHue
TPyOOK CBA3U, KOOPAUHAIIUSA BpPEMEHHU,
KOHTpOJIb  ABu:keHua  CosiHeuHOU
CHCTEMBL.

KaBKa3 (orxmouén)

I';maBHBIN koMmIiekc KoOHTposisi (KazOek,
Apapar, O9abOpyc), ynpasjeHUs  30JI0ThIM
MUJLTUAPIOM~ — T€HOTHII 42.

CapaeBo

[J1aBHBIM DHEPreTUYECKUN KOMILJIIEKC OKTABBI
53.5 (moamuTKa peEIIeTOK I BCeX BUOB
{ paguanun). Ilepass aTomHas OomOa
¢ paspabaTpiBajiach B I'epmMaHmU.

peHnaHpuma

YrpassieHue MO03roM aTMOChEPHI.
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UpnaHaus

BrrumcyintebHbIN IIEHTD Cucremsbl
Yropasiienusa IUtaHeThl 3eMui. Bce BUJBI
pacueTos. B To ke Bpemsa Upaanausa — pojinHa
j mocTaHOBOK He pelraemMbIxX 3aJ1a4.
& ObecmeunBaer pabOTy aBTOMAaTOB Habopa u
IIpOBepsIET BCce HEOOXOANMBbIE COOTHOIIEHUS
IIPU UCIIOJIHEHUU HPOrpaMMbl. 3JaHHUMAET 2

MECTO B MI/Ipe 110 HpOI/IBBOZLCTBy HpOI‘paMMHOI‘O HpO,ZLy'KTa).
CnpaBo4HuK 4. Tnoccapun Astop: HUU LleHTp Ynpexaawwmx Ctparernm

Konnanpgepbl XU3Hu

IIox CeBepHbiM u HOKHBIM ITOJIAPHBIMU
KpyraMy  pacloJiaraloTcsa  KoJUIanjiephl
CucreMbl )KHU3HeoOecIIeyeHu . Onn
o0eclieuynuBalOT TaKT, HEOOXOAUMBIH [IJId
OOMEHHBIX IIPOIIECCOB (Bce JIOAU Ha 3eMiie
‘ VMEIOT IIPUMEPHO OZIMHAKOBOE
cepanedouenue). Komtaiaepsl cBsizaHbl MepuauanaMu (1x 8640000),
II0 KOTOPHIM IIPOU3BOAUTCS IIOJIKAYKA CTPYKTYP.
C mapayutensaMu  0o0pasyloTcsa  y3JbI — 30HBI  XapTMaHa
(rpaBUTAIIUOHHBIN y3ei1), 30HbI Kiopu (sHepreTudecKkuil y3eii), 30Hbl
Pentrena (paguanvonusiii y3en). 3oHbl Kiopu 1 PenTrena nipubopamu

HE peI‘I/ICTpI/IpyIOTCH, HO HACEKOMBIEC X paCHOSHaIOT.
CnpaBo4HuK 4. FTnoccapun  ABtop: HAU LleHTp Ynpexaarowmux Ctpaterumn
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A

A MHHHCTpaLHA-A BapHiTHbIE CucTeMsl VYrpasineHus-ABTOMATHI
Cucremsl YipapneHHa-ABTOMATHI VipasneHuA-A CTpoorusi-
Atmochepa-

AgomMmuHucTpauumsa

dto Cucrema KusneoobecneueHusa YesoBeka B pamkax Cucrem
praB)IeHI/IH Ha 3emuie. Hy>xHO moHuMars, uto IIporpammsl, KOTOpBIE
«obecrieunBajin» pelieHre 33/1a4 N0 Pa3BUTHUIO
KOHKDETHBIX T'€HOTHIOB Mo3ra WM3BbATHI.
Hexotoprle KOMIUIEKCBI «OTKJIIOUYEHBI» 34
HeHao0HOCTRI0. OcrasibHble KoOMILIEKCHI, C
HOBDbIMM nporpamMmmaMu, HCIIOJb3YIOTCH B
stot CJIOKHEUIIINU ITEPEXO/IHBIN nepuon
151 HAIIPAMYIO «3aJ1eICTBOBAHBI», KaK
AJIMUHUCTPAIIVSA B «6aHHOM » IIpPOIIECCE.

«CBeTnbivt BeHuk» JleBawoBa B «<baHHoM [lene» XaTtbi6ooBa n TpynoBas JlonaTta.
rnasa 2. Coopbl B 6aHi0 ABTOp: ®énop Amutpnesnd LUkpyaHeB

ABapuuHblie Cuctembl YnpaBneHus

HasznaueHnue: obecrneueHre paboThl MO IIporpaMMe B
caydae aBapuMHON cuTyanum Ha jwoboin us CY. s
obecrieueHus HellpeJHAMEPEHHOTO  BKJIIOUEHUS
apapuiiapix CY mocTpoeHa cucteMa MNHUPaAMUJ
(BHEIIHUUW KOHTYpP) U cHCTeMa IIMUH (BHYTPpEHHUU
KOHTYp). BHeNIHUN KOHTYp HU3BECTEH U 3TO JIOCTATOUYHO MJIs
KOPPEKTUPOBKHU paboThl CY, HO /i1 3TOTO HEOOXOMMO pa3pelleHne
JIlyns! u npucBoenue 3osotoli Koponsi. ABapuiiabix CY Bcero 32.

CnpaBo4HUuK 17. Cuctembl YnpaBneHus Ha 3emne .AsTop: HUWU LleHTp Ynpexagawwmx Ctparernm
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ABTOomMaTtbl Cuctembl YnpaBneHus

“ABtonmmior” CucreMbl YIIpaBJIEHUS — C MOMEHTA
BBO/Jla 3WMHETO BPEMEHH [I0 TMEPEKTIOUEHHs Ha
JieTHee BpeMs BbinosiHseT ¢yHkiuu ['1aBaoi CY.
[lepexoa Ha 3UMHeEe U JieTHee BpeMsA U 0OpaTHO
CBS3aH TOJBKO C CHHXPOHH3AIend pabOThI
aBTOMATOB.

bazoBrrit kommiekc — [Betimapus (1 gac pazuuiisl ¢ [ puHBHUYEM).
CnpaBo4HuK 17. Cucremsl YnpasneHusa Ha 3emne ABtop: HAU LleHTp Ynpexpawwmx Ctparerumn

ABTOMaTbI YNnpaBreHus

| co3gaBayiich AJi1  HUCHoJHeHus IIporpammabi,
KOTOpasi J0JIKHA OBITh 3aBepPIIIeHa K 2020 Toy.

- ABTOMaTBhI YIIpaBJIEHUSA MOTYT KOHTPOJIUPOBATH
TOJIBKO IIOTeHIuaa 3apsiga. Ho ecTh ele
rpaBUTAIlMOHHBIA IIOTEHIIMAJI W MarHUTHBIU
HMIIYJIbC.

- ABTOMAaTHI YIIpaBIeHUA KaKAbIHM IeHD JAaI0T Harpy3Ky +2% K OKTaBe
128 ¢ yuérom Toro, uro 1.88% Oymer m3pacxomoBaHO, a 0.12%
HCII0/Ib3YIOT KOMILIEKCHI /1A CBOUX HYK/I.

- ABTOMATBHI YIIpaBjIeHUsI HE MOTYT OBITh IEPECTPOEHBI U ITpOorpaMMa
nx paboTbl He MOXKeT ObITh u3MeHeHa. KoMILIeKChl, KOTOPHIE
IIPOU3BOJIAT MaTepHaJau3allii0, HMEIOT HOPMATHUBBI, M II€PEKOC

HapaMeTpOB He,Z[OHYCTI/IM.
CnpaBo4HuK 17. Cucremsl YnpasneHua Ha 3emne Astop: HUU LleHTp Ynpexaarwowmx Ctpaternm

AcTtponorusa

_ Cucrema YmpapiieHus 3emynd yOpajla HEKOTOPbIE
RC.3 YaCTOTBI U3 TPYyOOK CBA3U CO CIyTHHKamMH, U 00
&8 acrposiorny, Kak crocobe mosiydeHusa MHGOpMAaIlH,
MOKHO 3a0BITh.

«CBeTnbivt BeHuk» JleBawoBa B «k6aHHOM [Jene» XaTtbi6boBa n Tpyaosas JlonaTta.
rnaBa 7. O co3garene «baHHoro gena» ABTop: ®éngop ImutpmueBuy LLkpyaoHeB
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ATmocdepa

KaK cpefa CyIecTBOBaHUsA 4deJioBeduecTBa, ObLia chopMHpOBaHA
BMecTe ¢ 3eMJied. ATmocdepa 3eMIn — 3TO MHOTOCJIOWHBIA MHUPOT,
Ka)KJbIll CJIOM KOTOPOTO HMeeT COOCTBEHHYIO PENIeTKY U CIEKTP
yactoT. HwkHUU ciiod atMocdepsbl
cozepkuT 0Oosiee 100.000 YaCTOT.
Hayka KOMOWHAIIMIO YacTOT CBeJja K
ra3oBOU cCpeJie.
Besa  cTpykTypa cBs3aHa —e€IMHOU
pemeTKOoM (27 KyOuKOB, 54 y3J1a).
Di-ctpykTrypa— 8 Jo/ieKasfpajibHO -
nkocasapanabHbIx (DI) 610Ka, KakabIlk OJIOK MMeeT Bilo:KeHHbIe DI
6s10ka (Bcero B omHoM DI GJi0Ke 44 BiioxkeHus). CTpyKTypa OCTpoeHa
C UCII0JIb30BAaHUEM CBOUCTB 30JI0TOTO ceueHus. COCTOSHIE CTPYKTYPBI
— BBICOKOOPTaHN30BaHHAasA Iu1a3ma. Ha 3emiie HeT mpubOOpOB, KOTOPHIE
MOTJTH OBl €€ OOHAPYKUTh.
ITO — reHepaTop aTOMHOM CTPYKTYypbl. PaboTa reHepatopa 3a7ja€Tcs
Cucremoiu1 YupasyeHus 3eMJId.
t- cTpykTypa — 12 GJIOKOB TETPa’3APOB. ATO CBSI3b BCEX M'eHEPATOPOB B
OHO Ilejoe. IJTa CBA3b HMeEeT MPSIMOe OTHOIIEHHE KO BCEM
M3MEHEHUAM B aTOMHOU CTPYKTYPE.
k- crpykTypa — 1 GJIOK OKTas/pajibHO-HUKOCA3/pajibHASA CTPYKTYPa,
“MeeT 16 OAUHAKOBBIX 0JI0KOB (BjioxkeHUi). IlocTpoeHa Ha MPOCTHIX
ynciax. Ha k- erpykType noctpoeHna tabauiia MenaesneeBa (Pieposa),
HO TaM HHUYETro He JIETAET, ECTh TOJILKO K0OJie0aTeIbHbIN ITPOIIECC.
Pacnipenesenue atmocdeps! (K-CTPYKTypbI):

cioui N21 Atmocdepsl Mosr CY
B sTOoM ci10e ATMOocdepsl pa3MellieHbl penieTka cBsa3u Moara CrucrteMbl
Yupapnenus u cam Mosr Cucrembl YrupapieHnus. OH eCcTh IJIaBHBIN
BJIEMEHT KJIACTEPHOUW CHCTEMBI YIIpaBJIEHUs
BCEMH  UCIIOJIHUTEJIbCKUMU  JAEUCTBUIMU
JIAed, B TOM YHCJIE€ U BOIUIOHIEHUA
CTpaTerudyecKux MNPOrpaMM HHTEPBEHTCKOU
| Cucrembl: «Pa3BuTusa TeHOTUIIOB MO3ra» H
S e «PazBuTme  sHeprobuoreHesnca  KJIETKU
wiotu». Ha h = - 2200 Haxoaarca wuHGOpMAIMOHHBIE IITHHBI

-
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(8640000), 10 h =- 4400 pacnosiararorcst Bce CTPYKTYPbI YIIPaBJIEHUS.
ObMmen uHoOpManuel BeJETcA B 3ToM cyioe. HaBepx nHdopMarus
IIOCTYyIIaeT 1o TpyOkaM cBsA3u. Kak mpaBujio, HajJ, HEU CTOUT IIEPKOBb
(koctén, meueTh). LlepKOBHBIE COOPY:KEHHUA, KOTOPHIE CTOAT “He Ha
MecTe”, SIBJISIOTCS JINIIOMH.
Ciioii No2 I'mipodOHHBIH CJI0H

Kak coermuuyHad 10 cBoed GOYHKIUN 4YaCTh SHEPreTUYEeCKOU
peméTku ATMocdepbl, KOHCTPYKTHUBHO yJI0KEH TaKHMM 00pa3oM, 4TO
OH 00OecIieunBaeT UCKJIIOUEHHE BCAKOTO CIydallHOTO TepEMEIINBAHM A
Pa3HbBIX TUIIOB BOZIBI U Y/IEPKUBAET B yCTOMYUBOM COCTOSTHUM UMEHHO

) S TOT THUIO  BOJIbI, KOTOPBIA IO
= | DyHKIIMOHAIBHO-TEPPUTOPUATHLHOMY
' . HaJIeJIEeHWI0  JIOJKeH  ObITh B

< KOHKPETHOM reorpapuuecKkom

palioHe. 9TUM U OOBSACHSIETCSA CTPOTO
BbIpA’KEHHAAPA3JIUIEHHOCTh, KaK IIO
COJIEHOCTH, TaK ©W IO [JApPyruM
MIPU3HAKaM U COCTOSIHUAM MOPCKHUX U
OKEAHCKHUX BOJ|, HAJINYWe TaKUX 3aKPBITBIX MOPEUN C COJIEHOU BOJIOH,
kak Kacnuiickoe wuiau ApajibCKOe MOps, CTPOTO OT/AEJIEHHBIN
IIPECHOBOAHBIN ®UHCKUU 3aJIMB OT OCHOBHOUW YacTU bajTUNCKOTO
MOPSA U MHOTO€e Apyroe. YrnpasjeHue 1no (opMrupoOBaHUI0 MOPCKUX U
OKEaHCKHX TeUeHUH, — TO}Ke ocyllecTBiasdercaA dyepe3 'mapodoHHbIN
ciou  Atmocdepsl. IlomMumMo B3TOro, 4epe3 yKa3aHHBIM CJIOU
ATMocdepbl OCYILIECTBIIAIOTCA IIPOIIECCHl MepeflauM yIpaBJIAIONIen
“HPOPMAIMU IO JOCTaTOUHOMY YPOBHIO HACBIIIEHUSA TPUTHUEM B
MOPCKOM W TIpecHOH Boje, obeclieueHne TPUTHEM (KaK OCHOBHOU
SHEPTeTHUYECKOH IIOAIIMTKE) C aAPEeCHOH «JOCTaBKOM» €ro JIfd
Yaopasasatomux KowmimtekcoB m O6bekToB ([ombderpum misa YK
bepmyzabl), ¢opmMupoBaHre 3HePronH(GOPMAITMOHHOTO COCTOSHUSA
IIPECHOU ¥ MOPCKOU BOJIbI Ha roJi. bosee Toro, I'mapodoHHBIN coi
NQ2 He 3aHMMAaeT NAaCCHUBHYIO MO3UIIHIO B BOIIPOCE BO00Opa3oBaHMUs,
OCYIIIECTBJIIEMOTO B JPYIUX BEPXHUX cJI0sX ATmocdepbl. Cion 2
yHUKajieH. B mepByto ouepesib TeM, UTO Bce MPUOOPHI, N300pETEHHbBIE
JUIsT THAPOAKYCTHUKH, paborator A0 h = -2200 M. ITOT CI0oW —
aKKyMyJIATOp 3€eMJIM, B HEM Bce 100% 3amacoB TPUTHSA, KOTOPHINI
HeoOxoquM g 00bexkToB (HJIO) m miig KusHeoOeceueHUsT BCEX

OMOCTPYKTYD.
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caou N23 Atmocdepsl, B KOTOpOM pacnosoxkeHa Crucrema KoHTposid
Ciount N2 3 Armocdepsl BecbMma ciaoxkeH no KoHerpyknuu. OH 110
BEPTUKAJIU Pa30bUT HA TIO/CTION 110 6 METPOB, IPU 3TOM Ka*KAbINA U3 HUX
UMeeT  CTPOrO  HUJIeHTU(PUIIMPOBAHHBIE
. YaCTOTHbIE XapPaKTEPUCTUKHU, HUCKII0Yas
¥ kaxkoe-yb0 HAJIOXKEHWe WM B3aUMHbBIE
{ momexu. Hamu Oyzer paccMOTpeHa TOJIBKO

Ta YacThb byHKIMI KOHTPOJIS,
pa3MeIlleHHOTO B JTOM CJIOE, KOTOpasd
' HEIIOCPE/ICTBEHHO CBOUM

HaJINYeCTBOBAaHMEM BJUsAa Ha @QOpPMHUpPOBAHHE OOIIECTBEHHOTO
CO3HAHUS JIIOJIEH, CTPOTO pa3/IMUEHHbIX MEXAy €000 1O
(YyHKITMOHAIBHO-TEPPUTOPUATIBLHOMY HajieJIEHHIO, B 3aBUCUMOCTU OT
X paCKBapTHUPOBAHMS 110 palioHaM IJIaHeThl. K TaKOBBIM (QYHKITHAM
caenyeT OTHecTH: (QOpMHUPOBaHWE, KOHTDPOJIb U  y/ep:KaHue
«pelenTHO» (OPMBI BCEX XHMHYECKHUX B3JIEMEHTOB B HX HOHHOM
COCTOSHUM; IIOJAKadKa SHEPTrui, KOHTPOJb U PperyJupOBaHHe
COCTOSTHHSI CTaOMJIBHOCTU IO IJIOTHOCTH ITOTEHITUAJIOB 3apsi/IOB, T.€.
yAeps;KaHue 3aJIaHHOTO0 IMEPHUO/A IT0JIypaciiazia 3JIEMEHTOB; yiep:KaHUe
KOHCTPYKIIMM BCEX HSHEPreTUUYECKUX PEIIETOK 3JIEMEHTOB IO OCSIM
CHUMMETPUH U TPAHCJIAINH, eCTECTBEHHOI TeMIlepaType U JIaBJIeHHUH.
Jlesio B TOM, UTO caMO >KU3HEHHOe ObITHEe
l Bcell Ouocpenbl U JIIOZIE B TOM YHCIIE,
BO3MOKHO TOJIBKO HpH  005A3aTeJIbHO
cpOpPMUPOBAHHBIX JJII DTOTO YCJIOBHUSAX
’KN3HECOMTPOBOK/IeHMsI. YacTh U3 TAKOBBIX
YCJIOBUHM OPraHU30BBIBAETCA C ITOMOIIBIO
cioss N23 m ¢ ydyacTueM pasMeIlEHHOU B
HéM Cucrembl KoHTpOJIA.
B noaciiosax aToro ciaosi N°3 oCyllecTBIsSeTCs CA0MKHEUIIINN IIpoIiece
IIOCTPOEHUS MOIeJIel XUMUYECKUX 3JIEMEHTOB HA HOHHOM YPOBHE, T.€.
BOIUIOIIAETCA MOAH(UKAIUA BCeX XUMHUYECKUX BJIEMEHTOB B
cOoOTBeTCTBUH C IIporpaMmoii ObITUSA SHEPTUU IJIaHEThI 3eMIA (B UX
MHEPIIMOHHOM W HEWHEPIIMOHHOM COCTOSHUAX). C0i 3 TPHUHATO
CUMTaTh “MO3TOM aTMOc(ephl’, B 3TOM CJI0€ eCTh Bce HeoOXOaUMBbIEe
JUIS  CyIIeCTBOBAHUA OMOCTPYKTYP YaCTOTBI, BEJIIOYAS YACTOTHI
CYIIIECTBOBAHMS HOBBIX IIporpaMMHBIX YaCTOT.
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cioii N24 ATMocdepsbl

JIaHHBI CJIOU ABJAETCA Cylep KJIaCTePHOW CHUCTEMOH JIOKAJIbHO-
11€JIEBOTO yIIPaBJieHUA 0 (OPMHUPOBAHUIO 3a/IaHHBIX ITPOTPAMMHBIX
Ycenosuit obutanusi. OH 00beTUHII B cebe pA HEKOTOPHIX COOOPHBIX
dyHKIMI, a UWMEHHO: IpueM U yiAep:KaHue wuHoOpManuu B

CTaOUJIBHOM He pa3pyIiaeMoOM COCTOSTHUU
Ha OIPEeJIEJIEHHBIN TEepHUo/; IEJIEBOE
OpHEHTHPOBaHUE 110 JlasibHeHnnen
UJIEHTUQUITIPOBAHHON €€ TPaHCIAIUN
JUIS JIIOZlel; yTWInu3anusa OoTpaboTaHHOU
nHPOPMaINU; IIOCTPOEHUE
HGOPMAIIMOHHON KOHCTPYKIIUH U3 3JIEMEHTHBIX KOMIIOHEHTOB B
OoJsiee CI0KHYI0O M MHOTO€ Jpyroe. ba3oBoUl OKTaBOU SHEPTUU JIJisf
IIOCTPOEHUS PEIIETOK 3TOTO CJ0s sABsieTcs: 63 oktaBa. OHA U eCcThb
O6a3oBasi OKTaBa yIpaBJE€HUSA MO3TOM JIIOJIEH [Jis BCEH TPYIIIbBI
UHINBUJIOB C 4XX reHOoTUnoM Mmo3ra. OfTHOBpeMeHHO C 3TUM, UMEHHO
B IIpejiesiax YacTOT 3TOU JKe OKTaBbl SHEPTUH MTPOUCXOAUIa HEKOTOpas
3HAUMTEJbHAsA 4YacTh TaK Ha3bIBaeMOTo BHellHero CHCTEMHOTO
yIpaBJeHUs CO CTOPOHBI YHIpaBisooiux KoMmiiekcoB M 0OBEKTOB,
BJIMAIONIETO HAa AaKTUBHOCTHh OOJIBIIEN YacTH HEPEeAyKTUBHBIX (He
0oc1a0bJIAIONIUX, IIOCTOSIHHO HEOOXOAMMBIX JIJIA CyIeCTBOBAaHUA)
(pyHKITUU MO3Ta JII0JEN.
Cno#t 4 — BTOPUYHBIN, HO B HEM HET Y4acTOT K — CTPYKTYp 15 OKTaBHlI,
OTCYTCTBHE 3THX YacTOT BBI3bIBaeT acTMy (IIpu MOIbEME HA TOPY —
“HexBaTKa kucjaopoza”). OgHako, ecan OHOCTPYKTypa HAaXOOUTCS BO
BHeITHEM paauyce pAeuictBus Kommiekca YmpaBieHUs, STUX
HeyZI00CTB HET, TaM YacCTOT 15 OKTaBbI B U30BITKE, MOXKHO JIa’Ke JIEUUTh
acTMy. Bce o6s1aka HUKe 1200 METPOB He OITYyCKAaIOTCS.

Crnoi1 5 ATMochepbl— CTPYKTYPA MOIKAYKHN

ITO YacTOThI K-CTPYKTYp M3 uana3oHa OKTaB 21 — 48. T0 — caMbId
“ymubIN” cion, Komiiekchl YmpaBiieHUsl dyepe3 HEero IMpOU3BOJAT
MMOAKA4YKy Mo3ra atMocdepsl. To ecTb ecii MO3T atMOCheEPhl UMeEET
MeHee 33% U He cIocoOeH compoBOXKaaTh I[IporpaMmmy, To B cJioe 5
BCETr/la UMeeM MOTeHIIHAa BhIlle 100%.

Cion 6 ATMochepbI— pacupenesieHueE.
Kpome ucnosHenus QyHKIUU CJI0SA 5 B 3TOM CJIO€ IIPOU3BOJIUTCA
JI0BUPOBAHHOE pacHpe/iesieHre PaJualiiOHHbBIX YaCTOT.
Csou1 7 MaTepuaniusanuu
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— caMbpIli WHTepecHbIN. M3 Hero oOBIYHO, KaK MPABUJIO, CBHITIATCS
KJIOIIBI, JIATYIIKH W HWHBIE o0UTaTeIn 3eMJIH.
Ho mo oceiltaHWA OHU OBLIM B CTPYKTYpE HeE
MaTepPHAJIbHON MAacChl, TO €CTh TYMaHOU/IAMHU.
Eciu B 3TO BpeMs HaJl 3aJaHHON TEPPUTOPHUEN
HeT I'YMaHOU/IOB, MOKET IMOSABUTHCS
KHCJIOTHBIN JOK/b, TO ecTh pH yBetnunBaeTcs
10 1. B sTOM 3Xe cji0€e IIPOUCXOAUT IIpU
HeoOXoauMocTH MaTepuaausanus oobekToB (HJIO) A ucnorHeHus
aBTOHOMHBIX ITporpamm.

A.M.XaTtbi60B - OcHoBbI Cuctem XXunsHeobecneyeHus.

b

buoneHTpr! - bnarogaTHelii OTOHB

BuoueHTpbLI

Bce mporpaMMHOe  ymnpaBiieHHME IO
co3mannio Mo3sra ¢ ero OHOJOTHYECKOU
B «pyOaIrkoii», Kak B CBETCKOM BOCHPUATUU
% TIPUHATO Ha3bIBATh YeJIOBEKa,
s OCYIIIeCTBJIIETCA HEKUMU buoneHTpamu.
Crapoii Cucremoii 661710 cpopMHUpPOBaHO 18
TAKOBBIX buo1eHTpoB, Ha/leJIEHHBIX
ceAylInUMu  (QYHKIUAMHA: KOHTPOJIb cocToaHusAa «Hoocdepbi»;
XpaHeHrue aBTOHOMHOro Moara; nepeHoc Mo3sra mocsje I0JIydeHUusd
MAarHUTHOTO HMIyJbca Ha 4dYacToTax 100 [I'1; compoBoXxkAeHUE
aBTOHOMHOTO Mo3ra; cBA3b aBTOHOMHOTO Mo3ra mocjie u3MeHeHUs
IIpOrpaMMbl  JIEUCTBUM; KOppeKTupoBKa IlamATh; 4YacTuyHas
JIMKBUAIIUM aBTOHOMHOro Mo3ra mnocje cMmepTd pyoOamku (B
JJTBHEUIITUM BO3MOKHBIM IIEPEHOCOM Ha JpyTHe OUOCTPYKTYPhI WU
CO3/IaHUU TYMaHOU/IOB); CBS3b C MIJIAHETOU, OTKY/la MpUBe3€eHa JJaHHas
nuBmwinsanusa. Ecim WHAWBU yMHpasl pPaHbIIe OTBEJEHHOTO eMy
IIPOrPAMMHOT0 OMOJIOTUYECKOTO CPOKa MO KAaKUM-TO IPUYUHAM, TO
ero Mo3sr mMor ObITh Iepenrcad Ha HOBOPOXKIAIIIYIOCSA «PyOaIIKy»,
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IIPX 9TOM 4YaCTb IIaMATH MOIJIA OBITH COXpaHEHa. Ho Takoii BAPpHUAHT
BO3MOZKEH IIDH IIOJIHOM COBIIQZI€CHHUHU BCEX OMOJIOTMYECKHUX U HHBIX

napaMeTpOB, qTO ABJIAJIOCH KpaﬁHe peﬂKI/IM Cl)aKTOM.
XaTtbi6oB A. M. "/ npo Hno Toxe"

BnaropatHbIU OroHb

bnarosaTHeIi  OroHb, Kak IIPOTPAaMMHBINM IIpoIlecc, Co3/iaBall
Komnieke  Apapar. Ileinb —  yTBepAuUTb  CYIIECTBOBaHUE
COIIPOBOK/IEHUS BCEX MPEJICTAaBUTEIIEN “30I0TOT'0 MUJLIUAP/IA.
bamxallliiii K MEeCTy CBepIIIaeMOro PUTYaJIbHOTO IIpoliecca, OOBEKT
THUIIAa 560, KakK SHepreTudyeckas yCTaHOBKA, — B HepycaimumMme.
AHajiormyHbIEe OOBEKTHI THIIA 560
pa3melnensl B Camapkanje, Copuu,
bemoti llepxkBu (YkpauHa), B
MueBHukax (Mocksa). IIpu sTOM,
OpTraHU3aIMOHHBIM PUTYaIOM
00yCIIOBJIEHO 0bs13aTeIbHOE
IIPUCYTCTBHE IIpeiCTaBUTEIEH
- D I/IepycaﬂHMCKou (reHoTHIIT 422) U
apMAHCKOM (reHOTHr{ 421) IlepKBed, Ha mnoAxBaTe — Pycckas
npaBocjaBHass  (reHOTUIl  423) 1IEPKOBb U IIPEJCTaBUTEU
KaToaunusMa (TeHOTUIIbI 441 U 442). B aTtom roay (2010), Kak
IIOCJIEHUH ITPOTrPAMMHO 00ecIieYeHHBIH ITpoIiecc OT cTapoii CHCTEMBI,
“MeJ HEKOTOPYI0 OCOOEHHOCTh COCTOSSHUM II0 KOMILIEKCAaM U
SHEPreTHYECKUM pelleTKaM:
- Komriuieke ApapaT BBIBEJEH U3 IIPEXKHEro IPOTrpPaMMHOTO
paboUYero COCTOSTHHSI;
- Obwpekr Tuma 560 (MepycannMm), Ha BCeX YaCTOTaX 3JIEKTPUIECKUI
IIOTEHIUAJI COCTABJIAN He Oosiee P = 2%, rpaButanuonabivi GP = 4%, u
10 5TON MPUYUHE KAaKOT0-JIN00 BJAUAHUSA Ha MPOIECC BOBHUKHOBEHUS
OTHSI HE CMOT OKa3bIBaTh;
- B R = 120 meTtpoB oT rpoba 'ocmogHsA, T. €. OTHOCUTEIBHO IIapa, Kak
TPAHC/IAIIMOHHOTO KOHIIEHTPATOpa, OBLIIO YCTAaHOBJIEHO CJIEAYIOIEE
COCTOSIHHE TIOTEHIIMAJIOB B DHEPTETUYECKUX pelleTKaX: YacTOThl 53
okTtaBbl (3kap) P = 10%, GP= 10% (He 00kuraet); 4acTOThI 84 OKTaBbI
(oronp) P = 100%, GP = 123.88% (roput Bo3ayXx).
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CHATHE 4acTOT 53 OKTaBbl M POCT ITOTEHIIMAJIOB YAaCTOT 84 OKTAaBHI C
2010-04-03 I10CJIE 15-11 710 2010-04-03 110 16-00, IUKOBOE COCTOSHIE
C 15-53.

Ho, Hapx /eMOHCTPAaIlMOHHBIM TPAAHUIIMOHHBIM YyJAOM, KOTOPOE
OPTraHU30BBIBAJIOCH €3KeroiHo yepe3 Kommuieke Apapar, Ipou30IILio
JIeCTBUTEIFHOE MHOE Uy/I0 , H0O IOTEHITHAbI OT KOHIIEHTPaTopa He
npepblinan GP = 33% u mmociie 16-00 Haya/iu CHUMATBHCA, 2 OTOHb UM
BCe JKe TIIPOJIEMOHCTPHUPOBaH. Bo3HHWKaeT BONpoOC HaJA BCeEMU
BOIIpOCAMHU, — KTO CO3JaJl CBATOM OTOHb B 2010 TOAY U UTO KJET

HpeZ[CTaBHTeHeﬁ <<30JIOTOI>1 MI/I.TI.TII/Iap,ZLa»?
OCHOBblI POPMNUPOBAHUA YENNTOBEYECTBA. YacTtb 1.
ABTop: HAU LleHTp Ynpexaawowmux Ctpaterumn

B

BeTep, HUKIOH H aHTHLHKIOH-BHELIHAA SHEPronH( opMalliOHHAA TPAHCIALU A-
Bpewms ;xku3HH Uenopeka- Briciias CTYNEHb HHBHIN3ALHOHHOTO Pa3BUTHS
- KHBOTO BElIECTBA Ha IUaHeTe 3eMd-B pems

BeTep, UUKNOH U aHTULIUKIOH.

MuadopmanmyoHHble  OJIOKM  cozepskainue  MHGOPMAIIUIO,
uMmeloT Bo3MozkHoOcTh IIEPEMEIIIATBHCA.
B Hayke Takoe IiepeMellleHHWEe 3HEPruu
WH(POPMALMOHHOTO  IIOTOKA  MOPUHATO
Ha3eiBaTb BETPOM, ITUK/IOHAMH u
AHTHIIUK/IOHAMM (yacTo TaKOBBIM
>KapTOHOM I10JIb3yeTCA
TUIPOMETEOPOJIOTH). MMEHHO 110 3TOM NPUYHUHE U3MeHseTCs
«JaBjieHue aTMocdepbl», KaK KaprOHHO BbIPAXKAETCAI METEOPOJIOTHAA.
Ypaniissiemoe riepeMeleHmue OCYLIECTBJIAETCA (¢
HCIIOJIb30BaHeM 00beKTOB mian HJIO, koTopbie B 30HE CBOETO
HaxoKJieHus (POPMUPYIOT KyI0JI, a UHPOPMAIUA COAEPKUTCA TOJIBKO
BHyTpH Kymosa. ITocie moxkaa, kak OCTATOYHBIN ITPOITECC
3aBepIIeHNA CTaOMIN3auy MOTEHI[NAJI0B YHEPreTUUECKON PEeIleTKU
aTMocdepbl, TOKe oOpasyeTcs KYyIOJI, cpe3 KOTOPOTO MPOSBJISETCS

addexToM paayru.
«CBeTnbivt BeHuk» JleBawoBa B «kbaHHom [dene» Xatbi6oBa n TpygoBasa Jlonara.
naBa 8. NHdhopmauuns n npocto uHopmaumss  Astop: Pégop Omutpuesny LLikpyaHeB
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BHellHAA 3HepronHgopmMmaumMoHHaa TpaHcnAaAuua

ObecneunBaer, B ToM uucie, u CAMO IIO
CEBE CYIHIECTBOBAHMHME mjiortu Tena
(pybamrku, cOTKaHHOU U3 KJIEeTOK). 11 Toro
4TOOBI HaIlle TeJo cymecTBoBano, u BCE
HOPMAJIBHO PABOTAJIO, 6osbine 17
MAPO. OMOEABbHBLIX NO KOHCMPYKUUU
mpaHcasyuilt  odecneuusarom  Imy

cucmemy. Jopoeckan cucmema odoecnevHusana 6cez2o AUUlL
4,5 mapo. Ha ocHosaHuu amou uHgopmauuu npedcmasbme
«HAI'PY3KY» wuna IIporpammsbl CBer/I» u I'eneparop u,
KOHEYHO K€, Harpy3Ky Ha Mo3r, ¢ KOTOPBIM HJIET B3aUMOJENCTBUE U
yepe3 koTopbli mnpoucxogutr MHO®OPMAIIMOHHOE u MHOE
OBECIIEYEHME knetku. 3to npu Tom, uTo ceituac eie HE BCE
TPAHC/IAIIMM BKJIIOYEHBI. Ecaiu gate cenuac BCE
TPAHCJ/IAILINM — BcE€ >XUBOE H, €CTECTBEHHO, YeIOBEK HPOCTO
«ITOJIAILYT». «lIlonmaryr», motromy uro Oyder IIOTepsHa
yIIPaBasaeMOCTh MO3TOM IIPaBUJIBHOTO yep:KaHUA (POPMBbI OPTaHOB
BHYTPeHHeU cekpennu. Hy»kHO Bcerya moMHUTD, 4To Mo3r UestoBeka
— cloKHeHmui Komiulekce ympasieHus KAMK/IOM KJIETKOM
TeJjla. YIIPaBJIeHWE OCYIIECTBJIAETCA 2pasumo — Ma2HuUmo -
anekmpuueckumu umMnyascamu, MACHUMHbBIMU
uMnNYasvcamu, Cmpo20 K8aAHMOBAHHLIMU MAZHUMHbLIMU U
nekmpuveckumMu nomeHyuaaamu. YmpasjeHHWe CaMUM
Mo3roMm OCyIECTBJIAETCA W3 APYroro mpocTpaHcTBa. lIpescraBbTe,
€CJIA OTKJIFOUUTDh WIN YyTh IOMEHATH B 9TOM YTO-TO — II€UEHD 3aX0YeT
CTaTh IIAPUKOM U IMePeKMET YacTh KHUIIeUHHKa. MOYeBOU My3bIPh
ckaxkeT: «PebsTa, MHe HEKOM(OPTHO...» JKeayIoK CKaXKeT: «...A Uero
ATO A TaK 3aBUC — Jal-Ka I HEMHOXKEUYKO NOHMXe...» Ectb UesroBek —
y?Ke He CMOKET, CO BCEMHU BBITEKAOIIUMU U3 3TOTO ITOCIEACTBUAMU.
BOT 4YyThb-4yTh TOJIBKO HaApyWIUTbh... YUyTb-uyTh! W BcemupHasn
Opranuzamusa J3gapaBooxpaHeHuss (BO3) c¢ 3TUM He CMOXKET
CIIDAaBUTHCA, IIOTOMYy 4YTO B5TO Bcé obOecneunBaer BHEIIITHAA
TPAHC/IAIINA.

«CBeTnbivt BeHuk» JleBawoBa B «kbaHHom [dene» Xatbi6ooBa u TpyaosBas Jlonara.
naBa 7. 3HaHna u unnwsun_ABTop: Péaoop ImutpueBud LLkpyaHeB
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Bpems xxu3Hn YenoBeka

BpeMﬁ »ku3Hu Mo3sra (1 tesra YesoBeka — COCT.) OTPAaHUYEHO
HpOI‘paMMOI/I («xkapMoii»), 1 HOpMA KU3HU AJIs 3eMJIH COCTaBJISET
» - 4 IIpH yIJie CKOJIbKeHUud 3apana 38.48°- 124 ropaa.
HNHble yIibl CKOJbKEHUA HU3MEHAKT 3TO
Bpema. OJHAKO M CPOK B 124 roja ObLI,
npaktuyecku, HE PEAJIBHBIM B pamkax
ctapoii Cucremnl Ynpasiaenusa 3emin(CY3). B
pamkax HoBoM C¥3 »sTOT pybek CTaHOBUTCS
JOCTYIMHBIM. M yiKe TeopeTHYecKH pacyéTamMu JI0Ka3aHO, YTO
npuMmeHeHne IIporpamm «CBetJI» perniaeT 3Tu Bonpockl. Bo3MOKHO
s 6ospiiiee? Bo3dmoskHO. Ho 3TO OyzeT pemnraTbCss HECKOIbKO JIPYTUM
nyrém. ObpaTuTe BHHMaHHE BOT Ha 3Ty muraTry: «Bcex ke mHen
HoeBbIx2 Ob1I0 degambecom namvboecam aem, 1 oH ymep» (BbIT.
9:29), — W IoJayMaiiTe — mpaBja Jiu ObLJIa HAIlMCaHA, WKW 3TO €CThb

IIEPKOBHBIU BHIMbICE ?

«CBeTnbiv BeHuk» JleBawoBa B «baHHoMm [ene» XatbiooBa n TpyaoBas Jlonara.
rnaBa 14. 3a 3nopoBbe NbLIT Nekapcrsa ABTop: Pégop OImutpuesuny LLkpyaHeB

Bbicwian CTyneHb umBnUIIN3aLlNOHHOIO pa3BuUTUA
XKMBOro BellecTBa Ha nnaHeTte 3eMns

€CTh YEJIOBEK, o6J1a1aBITUU ompenesIeHHbIM YPOBHEM
coBepiieHHoro Cosznanusa u Pazyma. IIponecc Boccosmanua Yenopeka
HavaJicA ¢ MOMeHTa cBepmieHns CucremHOU Biactu (2011.04.24) u
cepuieH 6ymer B IIEPEXOJIHBIM (mo 2030 roma-cocr.) W Ba
IOCJIeAYIOIUX IIEPUO/IA

(2 1o 25 J1eT-cocT.).

3HaHusa ot NA yana. yactb.7. Yto ectb cyTb «CoBeplleHHbIn Pasym YenoBeka» ABTop: MakoB B.B

Bpems

B 1pezesnax COJIHEUHOH CHCTEMBI CO3JAET
CosHIIE, IZIe BHENTHUH CJIOM aToMa “paszieT’ JIo
127 OKTaBbl (IIpH TeMiepaType IIPUMEPHO
6300000 °K).

TakT BpeMeHHU B 127 OKTaBe Ha3BaH CEKYH/IOMN.
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OTHOCUTEIbHO TaKTa B 1 CEKYH/Iy CHHXPOHU3UPOBAHbI Bce 0OMEHHBIE
mporecchl, pabora Bcex Cucrem YmnpapieHus 3eMJd, aBTOMAaTOB
Cucrem YmpaBiieHHs, BCE CHCTEMbI CBS3M KakK Ha 3emiie, TaK U
BHeITHHE (CO CITyTHUKAMU IJIAHET).
128 OKTaBa — 3TO 3apsAJ, U MOTEeHIINAJ 3apsa Beceraa 100% (mpemesbl
OT O 10 124), 63 OKTaBa — BTO MarHUTHBIA WMIIYJIbC, WJIN
IrPaBUTAIMOHHBIN IIOTEHITHAJI, BCET/Ia JOJIKEH OBITh 100% (IIpeesib
OT -123.999 10 123.999).BpeMs OTHeCEHO K MarHUTHOMY IIOJIIO
MaKpOOObEKTA.MOHATHE WHJAUBUAYAJIbHOE MJIsI KaXA0TOo OOBeKTa.
[IpuHATHII HA CErogHsA OTCYET BPeMEeHU Ha 3eMJie SABJIAETCS I
3eMJIl HWCKYCCTBEHHBIM M NPUBHECEH Ha 3eMJII0 u3BHe. [lesieHue
BpeMEHHU Ha 12 MecAIeB, 24 yaca, 60 MUHYT, 60 CEKyH/I IIPUBHECEHO
n3He HAJICVICTEMOM 6e3 yueTa ocobeHHOCTEH 3eMITH.
buosiornueckre 4Yachl YW 4Yachl ~ MHTEPBEHTCKOM  CHCTEMBI
’)Ku3HeobOecieueHUsT He COOTBETCTBYIOT ApYyr Apyry. Kpome Toro,
U3MeHeHne OHOJIOTHUECKHUX YacOB IPUBOAUT K HE MOIPaBUMbBIM
MyTaIlsIM, UTO caMO II0 cebe sBJIsIeTCA IMPU3HAKOM YHHUUTOXKEHUS
OMOCTPYKTYPHI.
Koop/ImHATHI CUCTEMBI OTCUETA BDEMEHHU

B cooTBeTCTBUM € NPUBHECEHHOW Ha 3eMJII0 CHCTEMbBI OTCUETa
BpeMeHU oOpa3oBaHa ceTKa BpeMeHH. JTO — JieJIeHHe Ha MePHU/INAHbI
(ot [IOJTI0CA 710 Homoca) [TosryueHHBIN TakKuM 00pa3oM “apOy3” u cTas
e ' =  DOTAJIOHOM BpeMeHU Ha 3eMJe.

4+ . Tlpuuem BpeMsa B OJHOH TakoH
“apOy3HONI mOJIbKE  OAWHAKOBO. 24
JI0JIbKU ~ 00pas3yloT Kpyr BpeMeEHU
+ (cyTOuHBIH). CeTrka BpEMEHU
yCTaHOBJIEHA OTHOCHUTEJIbHO HOKHOTO
Yasbca (AHTIJINA) U UMeeT
KOOPAMWHATBI: O° JI0JTOTHI U1 51° 56" 23"
CeBepHOU MUPOTHI. OTHOCUTETBHO 3TUX KOOPJIMHAT U IIPOU3BOJUTCSA
OoTcueT BpeMeHU Ha BceM 3eMHOM miape. Ho Ha 3emiie ecTh U BTOpas
TOUKa OoTcueTra BpeMeHH. COOCTBEHHO CHCTeEMa KHU3HeoOecIeueHUs
3emMut paboTaeT ¢ IMOJTHBIM 12-TH YaCOBBIM MHTEPBAJIOM. B O yacoB —
Ha 1 % CHU)KeHUe BCeX MOTEHIIUAIOB, U B 12 4YaCOB — Ha 1 % IOTbeEM
THX NOTeHIraaoB. OTHOCHUTEJBHO B3TOr0 HMHTEPBajia HEOOXOIHM
KOHTPOJIb IIPOXOXK/IEHUS IIPOTPAaMMBbI, B 3TOT KOHTPOJIb C Pa3HHUIIEU
poOBHO 2 yaca 56’ 23", yuuTbhiBasg CTPYKTypy ‘apbysa” BBIIIOJHSIET
Ascrpanus (FOro — Bocrok).
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Kak BuauM, Ha NEPBBIU B3IV, HOocTpoeHa 3(eKTUBHAA U IIPOCTas
cUcTeMa OTCYeTa BPEMEHU M KOHTPOJIA 3a TEKYI[MM IIPOIECCOM.
Koneuno, kaxxzass Hopasg CUCTEMA, 3axBaTuBIilass 3eMJII0 WU 4YaCTh
3eMJIH, CTPEMUTCA IIOCTPOUTD CBOIO CHCTEMY OTCUETa BpPEMEHH, HO HA
CerojlHA IJlaBHasA CUCTeMa OTCUYeTa BpEMEHU — 3TO UMEHHO yKa3aHHasd

BBIIIIE.
A.M. XaTtbi160B " MpocTpaHcTBO 1 BpeMs Ha 3emne "

I

[NonedetpuM -I'apmonns mexay Haacucremoii, CucteMoii u IToncucteMoii

lonbdcTpum

OCHOBHBIE  xpanwmauiiia  3aBe3€HHOTO
TPUTHs ObLIU pa3MeIleHbl B OOJIBIITNX €MKOCTSIX
IIpecHON BOJibI (B OCHOBHOM, B O03€pax) H
JI03UPOBAHO JABAJIMCHh B PEMIETKH ATMOCHEpHI,
rapaHTUPOBAHHO obecreunBas YPOBEHbD
IIOTPEOHOTO ero COCTOSTHUSI. Tpurui,
HAXOZSAIUUCA B HECBA3aHHOM COCTOSSHUHM B MOPCKOHW BOJie HTIpal
COBEPIIIEHHO MHYI0 poJjib, HO 151 HJIO Mopckoro 6a3upoBaHus ObLI
IIpUMeHsIeMbIM. TpUTUHI MOPCKOM BOABI B OOJIBIINX KOJHUYECTBAX
IIPUMEHSIJICA, B YaCTHOCTH, Komiuiekcom  YmopasieHus,
PACIIOJIOKEHHBIM BJI0JIb BocTOo4yHOrO I1obOepeskbs CIIIA u Kawuazabl
(bepmynckuii Komriutieke, mHTepBeHTCKOM CrcTeMbl). J[ocTaBKa ero
ocymiectBiasiach ¢ nomoinpio YIIPABJIAEMOI'O oxkeaHCKOTro
IIOTOKa (TeueHus), KOTOPBIH OKeaHOJIOTaMU Ha3BaH
kak 'oab@cTrpumM. YKazaHHOe OKEaHCKOe TeUeHE OKOHUAMEeAbHO
AUKEUOUPOBAHO 68 2011 200y 6 Ueaax .Jaokaausayuu
Jdeiicmeuit Bbepmyodckozo Komnaekca ¢ jaibHEHWIIEH ero

o
JIMKBUJAIIVECH.
«CBeTnbin BeHuk» JleBawoBa B «banHom [ene» Xatbi6oBa n TpypnoBas Jlonara.
rnaBa 12. OcHoBHble PYHKLMU CNOEB aTMOccepbl U (hopMupoBaHMEe CO3HAHUA NOLEN
ABTop: Pégop AmutpueBuny LUk HEeB
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FapmoHua mexay Hapcucremoun, Cucremom n
NMopacucremom

OTHOCUTEIBHO MOJIETH 3EeMJIH:

- Hagcucremont siBisstorest Cosnile, JlyHa,
| CIIyTHUKHU IIJIaHET.

Hasznauenue: QopmupoBaHre 61oMAacCH,
¢dopmupoBanre Mmoara atMocdepsl, 3aIch
- IIPOTPAMM B MaTPHUIIBI OHOCTPYKTYP.
- CucTeMoH SBJISIOTCS CTPYKTyPa KOMILIEKCOB, PACIIOIOKEHHBIX MO/
IIOBEPXHOCTHIO 3EMJIH.
ObecrneurBaeT CHHXPOHH3AIHIO COOBITHM, HCIIOJHEHKE IIPOTPaMM,
IojAJepKKa Mo3ra armocdepbl M KOHTPOJIb HCIOJHEHUS IIO
MaTpHUIlaM, KOHTPOJIb OMOCTPYKTYD, IOJIEPKKA CBSI3H CO CIIyTHUKAMU
IJIaHET, U3MEeHEHMsI TEXHOTEHHOr0 XapakTepa (IIpuMep — u3MeHeHHe
ITyOMHBI OKeaHa), IIOBEM M I0caaKa KOHTPOJIbHEIX cuctem (HJIO),
dopMupoBaHre W IOAAepKKa TPyOOK Bxofa M0 5 KM IIoJ 3eMJIIO,
obecneunBaet ApmkeHne ComHeuHou cucreMbl k mtaHete Cyp (SUR)
— 4 3Be3zia bosbmion meaBeaunibl. JIMkBuaanusa OUOCTPYKTYp, He
CITOCOOHBIX BBIMIOJHUTH IIPOTPAMMY JeHCTBHUI. besyciioBHOE
obecrieueHrie OHOCTPYKTYP BCEM HEOOXOAWMBIM JJISI HCIIOJTHEHUS
rporpammabl. /11 cBoel pabotel CricTeMa paciioJiaraeT KOMILJIEKCAMU
nupamuy (18 KOMILIEKCOB).

- IToxpcucTeMoOH ABJIAETCA KOMILJIEKC SIBJIEHUH, IeHCTBUM U COOBITHH,
OCYIIECTBJIAEMBIX B MaTePHUAJLHOM MHUpPE, MHPEe YHEPruid U HHBIX
COCTOSTHUH, MPOUCXOJSAIINX B MOJAENIN 3eMJIs I10/] BO3/IEUCTBUEM U B

paMKaX praBJIHIOHlI/IX HpOI‘paMM CI/ICTeMbI.
FTAPMOHUSA TPEX CUCTEM B nepexoaHbiii nepuon
ABTOp: HUU LleHTp Ynpexpgawowmnx Ctparerun
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A

JIVXOBHEIH PUTVANBHEIN Ipa3aHUK «KpeleHuey»

AyxoBHbIN pUTyanbHbIn npa3gHuk «KpewjeHue»

NmenHo 19 dAHBapsA €XerogqHo ¢ KOMIUIEKCOB JIyHBI B CTPOro
OIpeaeIEHHOE BpeMsI ITEPEJIABAJIACDH ITIPOTPAMMA,
ompeiessaoIas : L
SHEePronH(MOPMaIIMOHHOE
KOMILJIEKCHOE COCTOSTHUE BOJIBI C
yIIpe:KJieHrneM Ha IeJblH Toj, ¢
COOTBETCTBYIOIIEN MIOJTHOU
MIOCJIEIYIOIEN KOPPEKITUEN BCeX
e€ cocrossHUN. Ecim  OBITH
TOYHEe, TO  IIpeJABaPSAIOIINE
M3MEHEHUS BOAbBI MPOUCXOIUIIO
B Mepuoj; ¢ 21 OKTsA0ps mo 18
SHBaps €XEeroJHo, a 19 ssHBaps HW3BHE IepejlaBajiach IIporpamMMHasd
nHopMaIusa O €€ COCTOSHUU Ha Bech roj. EjkerojgHas KOppeKIus
SHEPronH(GOPMAIIMIOHHOTO COCTOSIHHS BOJBI MPAMBIM 00pa3oM
IpefoTpesiesisaia, C OJIJHOM CTOPOHBI, HEKOTOPble HPOrpaMMHBIE
0COOEHHOCTH, KacalIluecs MPOUCTEUEHHs MPOrpaMMbl «Pa3BuTHSA
sHeprobmoreHesnca IUIOTH». Ha Becb TOa OBUIM OIIpe/EIeHb
0c00EeHHOCTU OOMEHHBIX ITPOIEeCCOB KUBOU KJIETKU ¢ HEOTHEMJIEMbBIM
AKTUBHBIM YYaCTUEM BOJIbI BO BCEX €€ COCTOSTHUSIX, JUOO AJIs BCEX
JIIOJIEN Ha IJIaHEeTe, JIN0O JIJIA OTAeIbHBIX TPYIIN U3 HUX, PA3TUIEeHHBIX
110 reorpaduUecKoMy WJIW WHOMY IpU3HaKy. Kak 1 KakuM o0pa3oMm
OCYILIECTBJISAETCS TAKOBOE BJIUSHME Ha BCIO IUIOTh OpraHu3Ma JJeH,
KakuM 00pa3oM oOpeTaeTcss TapMOHUSA SHEPTETUYECKUX COCTOSHUU
KJIETOK IIJIOTU C COCTOSTHUSIMU BOJIbI, — BCE 3TO €CTh JA€NUCTBUTEIbHOE
YyJ0TBOPEHHOE TamHCTBO OT «CoTBOpeHHOro Mupa», KOTopoe
JTIOJIKHO OBITH ITO3HAHO 10 UCTUHHOU CBOEU CYTU B YUTEHO B IPAKTUKE
onrTUA Jrogeit! Kaxxaol reorpaduyuecky pa3jindeHHON TEPPUTOPUU U
COOTBETCTBEHHO KaXKJI0H I'PyIIIIe JII0/IEN, paCKBaPTUPOBAHHBIX HA HEH,
HeoOXoMa «CBOs» cieluduuecKas Boja.
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C gpyroud CTOpPOHBI, 4Yepe3 KOPPEKIHI 5HeProuHMOPMAIIOHHOTO
COCTOAHUA BOJIbI 3aKJIaJbIBaJINCh IIPOrpaMMHBIE  PaMKH
OIpe/ieJIEHHBIX H3MEHEHHU, KOTOphble ObLIM HeOoOXOJMMBI II0
nporpaMMe «Pas3BuTre T€eHOTHUIIOB MO3Ta». JTO ellfe 0ojiee CI0KHBIE
IIPOIIECCHI, C IIOMOIBI0 KOTOPBIX €XKEroJHO NpeAyCMaTPUBAJIUCH
¢dparmeHThl Hekoero 3apaHee OO0OyCJIOBJIEHHOTO IIoZbopa U
IIOTEHIIUAIbHON  aKTUBH3alMKU  OyAaymied  HCIOJIHUTEIHCKON
JeATEeTbHOCTH TaKUX UHAUBU/IOB C KOHKPETHBIMU IT'€HOTHUIIAMHU MO3Ta,
KOTOpbIE JOJIKHBI OBITh 3aJIECTBOBAHbl B KAKUX-TO OOIIUX WJIU

YJaCTHBIX ,Z[GflCTBHHX nJIn CO6I)ITI/IHX B TEUYEHHNE BCET'O 6YI[YHI€I‘O rozaa.
MakoB B. B. OcHoBblI ®yHku CtpoeHnsa ATmocdepsbl

E

ExenenenpHBI KOHTPpOIs KoMIIneKcor YpaBieHUS

EXxeHeaernbHbIN KOHTPOJb
KomnnekcoB YnpaBrneHus:

KOHTpPOJIb CTPYKTYPBI 3eMJIN
KounTposis  BbIlOJIHEHUA  IIporpaMMHBIX
YCJIOBUU
KOHTpOJIb MO3Ta reHOTHUIIOB 333
KOHTpOJIb MO3ra reHOTUIIOB 421, 422, 423
KOoHTpOJIb MO3ra TeHOTUIIOB 441, 442
KoHTpoJib MO3ra aTtMocdepbI

KOHTpOJIb 3HEPreTHUEeCKOTr0 00ecIIeueHs .
Kak ykaseiBasioch paHee, KoMmIuiekchl HOpPOBEPAIOT BCE, HO
KOHTPOJIUPYIOT TOJIBKO TeMIlepaTypy. B TO ke BpemMaA Temmeparypa
ABJisieTcs (QYHKIMEN yrjla CKOJBbKEHUs 3apsja, (a3zupoBaHUs U
CTPYKTYpOU 0OBbeKTa KOHTPOJsA. VIMes AOCTaTOUHO OOJIBIIYIO IIEIb
TepMHUHAJIOB 110 cOopy nHdopmanuu, KoMmiiekesl B 3a/laHHOE BpeMs
[OJIy4alOT Pe3yJIbTaTbl KOHTPOJIA U pPearupyrwT TOJIBKO Ha, Te

OTKJIOHEHUA, KOTOpI)Ie BBIIIIJIN 34 I[OHYCK.
A.M. XaTbi60B " TemnepaTypHbI# Konnanc "
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K

JKHU3Hb

XU3Hb

ITO0 mpoIlecc Kpyroooopora NnepBHYHBIX Marepun (I
Halllel IJIAaHETHOUM CUCTEMBI UX 77 YCJI0BHO n300pakarT, Kak A B C D
E F G ). Ilpu HopmanbHOM pexume GYHKITMOHUPOBAHUSA
BBICBOOOXK/IEHHbIE TIPU  pacliel/IeHWHd IIEPBUYHbIE MaTepUU
pacIpeiesisaoTca MEX/IY BCeEMU YPOBHAMU
kiaeTku (cm. Puc. 2). [Ipu aTOM nepBuyHas
MaTepus G BXOJUT B KAUeCTBEHHBIN COCTAB
BCEX KJETOYHBIX YypoBHel (Ten) u,
COOTBETCTBEHHO, MOIJIOIIAETCA UMHU IIpU
HOPMAaJIbHOU JKU3HENEATETbHOCTU KJIETKU.
KAZK/TOE TEJIO KJIETKU — adupHoe,
acTpaJibHOE€ WJIW MEHTAJIbHOE, HACBIIAKTCA COOTBETCTBYIOIUMU
IIEPBUYHBIMU MaTepuAMu. JPUPHOE TeJO KJIETKHU 3aTO0JTHAETCA
TOJILKO TIEPBUYHON MaTepuen G, B TO BpeMs, Kak acTpajibHoe — G u
F, mepBoe meHtaqspHoe — G, F u E. Takum obpasowm,
BBICBOOOXK/IEHHAasd MpU pacllelieHuu IepBuuHas wMartepusa G
pacrpejiesisieTcs 10 BCeM YPOBHAM KJIETKHU. A 3TO O3Ha4aeT TOJIBKO TO,
YTO KaXKAbIM U3 3TUX YPOBHEW MOJIydyaeT 4YacTh <IIOPITUH»
nepBuyHOoM Marepun G, KOTOPYIO «IIPOU3BOJAUT»  IIPU
pacierieHuyd GU3nIeCcKu IJI0THAA KieTKa. [Ipuuém, KaXkjoe U3 3Tux
tes1 kiieTku HACBIIITAETCA 10 HEKOTOPOro KpUTUYECKOT'O YPOBHH,
II0CJIEe Yer0 BOBHUKAET OOpPaTHBIN IIOTOK IIEPBUYHBIX MAaTEPUU C BTHUX
YPOBHEU B HalpaBjeHUU PU3UYECKHU MJIOTHOU KJIETKU.

=i

.2

e TERAS

= i

=im

SEEAN

o o

ZKv3Hb — eCcTb BO3MOXXHOCTH IIPOU3BOJACTBA UM OCYIIECTBJICHUA
obMeHHBIX mpoleccoB. OHa uMeeTcs TOJBKO TaM, TIJie CO37laHa
Cucrema  YmnpaBjeHUA U, OTHOCUTEJIIBHO  IIPEJeJIbHBIX

COOTHOIIIEHUM B paMKax JAOIIYCTUMOI'O, IIPOU3BOJIUTCA KOHTPOJIb U
paszBuTtue Tol cpejibl, Kotopas u ABJIAETCSH o6bekTOM yIIpaBIeHUS.
3a mpejesiaMu CO3/JaHHOUM Cpebl KU3HU HET, €CJIM TaM HEeT JIPyrou
Cucrembl Ympanienusa. CoBpemenHou (¢usuke o Cucreme
YrupasieHus HU4YEro He U3BeCTHO. Pesurusa casbiBaet e€ ¢ borom, a
IIaMaHbl U KOJIAYHBbI — C HAJIUYHEM JIyXOB.
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«CBeTnbivt BeHuk» JleBawoBa B «baHHoMm [ene» Xatbi6oBa n TpyaoBas Jlonara
rnaBa 10. OcCHOBbI NOCTPOEHNA MaTepuanbLHOro Mupa u dopMmMpoBaHuUsi rEHOTUMOB MO3ra
ABTop: ®.1.LLUkpyaHeB

3

3aranka mmeMmMeHH Maiig-3aMeHa  CTPYKTYPBEI  KOHTpOIsA -3eMid, Kak
HCKYCCTBEHHAs CTPYKTYpa - 3eMIAd * IUIaHEeTapHbIe CQepsl - 3eMIsA  IUIaHETa

3aragka nnemeHu Mawus

«OnbITHBIN OJIMTOH» OBLT cO3/7laH IO/ ynpasieHueM Kommiekca
Anzpl. HayunTh BeIpAIBaTh U 3aTOTaBJIUBATh TPEOYEMYIO ITHIIY AJIsI
KayKJ0T0 WHAUBHA COTJIACHO OCOOEHHOCTSIM ero reHoruria Mo3sra.
Hano 6bLI0 He MPOCTO CO3/4aTh 3allachl MUIU, HO U HEOOXOMMOU
TEXHOJIOTUH IO OOpETEHUIO 3aIlacoB caMoCTOATeJbHO. Heobxommumo
ObI0 mpoBeputh Bcio rapmoHuio IOHEPI'OBMOI'EHE3NMCA
«PYBAIIIKN», kak mpouecc TapMOHMM C YCTaHOBJIEHHBIMU
MaHTHUCCaMU. MeCTHOMY HaceJeHUIo
BBEJIN BCE HeoOX0TUMbIE
SKCIIEpUMEHTaJIbHbIE MAHTHCCHI BCEX
BO3MOXKHBIX B OyaymieM TeHOTHUIIOB
Mosra, W OHHM Ha [OPOTAXKEHUU
CTOJIETUM YCIIEIITHO
DKCIIEPUMEHTHUPOBAIU C HIPOAYKTAMU MOPs, YKUBOTHBIMU U 3JIaKaAMU,
oTpabaTeiBass OpyAus TPyZa, JIOBA W TEXHOJIOTUH BBIPAIIMBAHUA U
3aroToBKU. /0 HacTOAIEero BpeMeHU OCHOBHBIE 3aachl MPOMBbICJIOBOM
pbIOBI — y moOepexkbsa Yniu, a Hacesienue Ilepy (Maiiss) B pesysibTaTe
BKCIIEpUMEHTAIBHBIX HCCIENOBAaHUMN JOOMUIOCH TOTO, UTO
bosiee Q0% B3J1aKOB, KOTOpPbI€ OHU BBIpAIMBAJIN, HCIOJb3YIOTCS
cero/iHa Bo BcéM Mupe. IHTepeCcHO TO, 4YTO BbIPAIlIBAHUE 3JIAKOB IILJIO
Ha PA3HDIX TrOpHBIX BBICOTAX, YTO COOTBETCTBYeT PA3HBIM
KJIMMAaTUYECKUM YCJIOBUAM 10 IapauiesiiM Ha J3emsie. Tak, B
HU3MEHHBIX fpycax BbIPALIUBAIMCH TPOIIUYECKHUE (PPYKTHI, BBHIIIE —
3E€PHOBBIE, €€ BbIllle — KapTodeap U Tak Aajee. MozenupoBaHue
IIOBEPXHOCTH J3eMJIM ILJI0 Ha JAOCTAaTOYHO MAaJIOM Y4YacTKe IIOJ
yIIpaBJIeHUEeM Komiuiekca AH/IBI. ITo 3aBeplIEHUU
AKCIIEpUMEHTAIBHBIX Pab0OT, MAHTHCCHI C HACEJIeHUs ObLIN CHATHI, U
rocesieHUs Maiis nucuesnu. Keratu, mepBble ITaHAYCHl OOHAPYKEHbBI B
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JKBajiope, IIepBble MUpaMuAbl HaJ obObekTamu — B llepy, Ha
[TanamckomMm neperieiike, B Mekcuke. 1 He Hy:kHO 6051ee HUKAKI X
JlereH i 1 MYUHUTEJbHBIX «HAayUYHbIX» (paHTA3UU O mocejaeHusx Maris.
JlabopaTopHas paboTa u He 60Jjiee TOro.

«CBeTnbiv BeHuk» JleBawoBa B «baHHoMm [ene» XatbiooBa n TpygoBas Jlonara.
rnaBa 10. OcCHOBbI NOCTPOEHNA MaTepuanbHOro Mupa u dopMmMpoBaHnUsi TEHOTUMOB MO3ra
ABTOp: ®énop Amntpuesny LLikpyaHeB

3amMeHa CTPYKTYpPbl KOHTpoOns

KiteTka, Kak CTPYKTypa, CYIIeCTBYeT B IBYX IIPOCTPAHCTBAX.
IlepBoe — maTepuajJIbHOE€, B BUe COOPKH HOHOB (MM, €CIu OBIThH
TOUHEe, CJIUSHUA CEMU IIEPBUYHBIX MaTePU, 0 YEM U pacckasbiBas H.
JlerammoB) u Bropoe - HemarepHaJibHOE, WU B BUJE
HEMHEPIIMOHHON Macchl (KoTopas co3JaHa B3auMOJEHCTBHEM
a¢UPHOTO, acCTPAJILHOTO M MEHTaJIbHOTO TeJ
k1eTkn). Beé sTo Bmecre m CO3JAET onny
«CHUCTEMYy» — KJIETKy. BTopas dacTth 3aHHUMaeT
97% OBIIIEW CTPYKTYPbI KJIETKU, u
MMEHHO B Hell M YT Bce IIpeoOpa30oBaHUA.
KieTka orpaHudyeHa CTPYKTYpOW KOHTPOJIS,
IIOCTPOEHHOU B (popMe KybDa.

Bort oty ctpykTypy KoHTpOJist 1 HEOBXO/IMMO 3aMeHUTh Ha
JNOJEKAS/IPAJIBHYIKO dopmy. 3Tt0, COOCTBEHHO, H [JeJIAIOT
IIporpammsbr  «CBetr/I», TMOMHUMO MPOIECCOB, BbI3BAHHBIX
n3MmeHeHusimu B Cucreme  Kus3HeoOeciieueHuss  UesaoBeka
IIPAKTUYECKU Y BCEX JIIOJIEM.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» Xatbi6oBa n TpygoBas Jlonara.
rnaBa 5. Knetka — Bzaumogencteue B rapmoHnn ABtop: Pégop Omutpuesud LLkpyaHes

3emMns, Kak MICKyCCTBEHHasi CTPYKTypa

- co3/1aBajIach IPUMEPHO 7 MUJIJIUAPIOB JIET.

B Hacrosmee BpeMa Ha 3eMJie paboTaloT:

1. Cucrema Yupasaeunus (CY);

2. 7 Cucrem BropuuHoro ynpasyieHus (CBY) — cepBepsl, UMeIOIIE
OoJiee THICAYN MUPAMU/T KaxKasd, COTHH TEPMUHAJIOB

3. O6wekTs! (HJIO -60s1€€e 3500) 151 KOHTPOJIS M PEKOHCTPYKITNY;
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4. 2 koJsumanzepa (o7 ceBEpHBIM U
IO)KHBIM TIOJIIDHBIM KPYroM), 3ajlaioT
TAKT =1.008 CEeKYH/IbI;

5. 8640000 MepuANAHOB;

6. 7 MIHYpoB cOopa nHdopMaIuy;

7. Bosee 1 Muinapaa 610aTINKOB;

8. Cucrema KOHTPOJIA TAKTA BPEMEHU;

0. Cucrema KOHTPOJIA ITOBEPXHOCTHU
3eMJIu;
10. Cucrema  KOHTpOJsA  OJMKHETO
Kocmoca.

Bcé 3T0 paboTaeT Kak equHas CHCTEMAa, B KOTOPOU U KUBET YeJIOBEK.
Kaxxnmaa u3z CBY dopmupyeT cBoil IHYp KOHTpoJisA (cM. paszaen
/ITHYPBI KOHTPOJIA/ ).

CBY 3a cuer mHypa 3a 2 yaca 10 MHUHYT MOPOU3BOJAUT MOJIHBIN
KOHTPOJIb CpeZlbl OOWTaHWs 4YeJOBEKa, COBepIIas 3a B5TO BpeMs:
ITOJTHBIN 060poT BOKPYT 3emutu. CoopanHast nHGpOpMAIIUS TO3BOJISET
aBTromaTam CBY B TeueHHe HECKOJIbKMX YaCOB IIPOU3BECTU KOPPEKITUIO
cpenbl OT —2200 M 70 +12400 M, CO37aBas UjieaJbHble YCIOBUA JIJIA
CYIIIeCTBOBAHUS UeJIOBEKA U JIJIA TeX, KOTO OH CheJaeT.

OpHAako CHATh WHGOPMAIMIO C OTHOTO YesJoBeKa 3a 1 IIPOCMOTP B
npuHmuie Hesb3s. Tak, CBY Kaiiiac 715 KOHTPOJIsA MO3Ta U3bIMAET Ha
JUITATEJIBHBIN TEePUOJi YacTh MO3Ta M IIPOU3BOJIUT CPABHUTEJIBHBIU
aHAJIU3 C 33JlTaHHOUM IIPOTPaMMOM, B 3TO BpeMsA 4YeJIOBEK CIIUT, HA
BpeMs KOHTPOJIA €My JAalT [DOCMOTPETh HOBBIU
BUIe0(NIBM, BOCHPUHUMAEMbIN KaK COH.

Octasnpable CBY He MoOryT mo3BosiuTh cebe MMeTh HEeOTpaHUUEHHOE
BpeMsa AJs cOopa M aHajaui3a CUTyalu, IOTOMY OBLT CO3/laH
YHUKaJIbHBIN METO,

Kaxkgaa w4yacrora, wuMemomascsad Yy 4YejlOBEKa, KOIHUPYeTCA B
IIOCTOPOHHIOID OWOCTPYKTYPY, U IPHU MPOXOXKJAEHUU IIIHypa 3Ta
OMOCTPYKTYypa B peKHMe pe30HaHca pearupyeTr Ha sampoc. Takum
o0pa3oM, MWLIHAPALI OHOCTPYKTYP JalOT (KaXkgas) B PEXHME
pe3oHaHca UHQPOPMAIUI0O O COCTOSSHUHM 37I0POBbSI  4YesIOBeKa,
HaXOJAIIETOCH B CpeJie KOHTPOJIA.

Ha 3emsie HeT cjaydalHbIX OWOCTPYKTYpP — KaXKaas U3 HHX
IIO/IJIEP>KUBAETCS MCXO0/IA 3 IPOrpaMMHBIX TpeboBaHU. IloBbIIIEHNE
YPOBHSI MO3ra 4ejioBeKa TpeOyeT y/laJleHUsl CTapblX OUOCTPYKTYp M
CO3/laHUE HOBBIX.

«CBeTnbin BeHuk» JleBawoBa B «baHHom [ene» XaTbiooBa u Tpyaoeas Jlonarta.
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naBa 8. YpoBeHb nnaHeTapHOW CEKPETHOCTU, UMK «onepauus packpbitua». Astop: LLkpyaHes ®.1.

3emMns — nraHeTapHble cdepbl

I[Ipy  HempepbIBHOM  H3MEHEHHWHM  MEDPHOCTH  BHYTPH
HEOJHOPOJHOCTH IPOCTPAHCTBA IocjeioBaTeabHO ciauBarTca CEMb
®OPM ITEPBUYHBIX MATEPI, o6pasyomux Hamry BeeseHHyI0 1
cospawt [IIECTb MATEPMAJIbBHBIX COEP pa3sHOro kaueCTBEHHOTO
cocTaBa U PpasMepa. BHyTpeHHAa cdepa, obpas3oBaHHasi CEMbIO
(dopmamu maTepuil, ecTh GU3UYECKU IIJIOTHASA
cepa — mepBas 1IaHeTapHasa cdepa HaIllen
IUIAaHEThl 3eMJIs, BEIIeCTBO KOTOPOWl HMeEET
YEeThIPE arperaTHbIX COCTOSTHHUS — TBEPJIOE,
KUAKOe, Ta3oo0pa3Hoe U I1a3MeHHoe (pHC.
1.13, TO3UIIHA 1).

N ecnn uaTA OT LEHTPAa HEOJHOPOIHOCTH,
cienywoiiass cdepa, obpa3oBaHHas IIpU

CIUSHUU IIecTH (GOpM MaTepudl — BTOpasd
iaHetapHass cdepa  (adupHag); nOpu
ciusHUN naTtu ¢GopM MaTepuii — TpeThbA IIaHeTapHas cdepa

(acTpasnpbHas); NpU CIAUAHUU YETHIPEX GOPM MaTepull — YeTBEpPTas
IUTIaHeTapHas1 cdepa (ImepBas MEeHTaJIbHAas); IIPU CIIUIHUN TPEX —
sATas IUIaHeTapHas cdepa (Bropas MeHTAJIbHAA); IPU CIAUSHUU
AByx bopM MaTepuil — IlecTas 3aK/I0YUTeIbHAs IUIaHeTapHas cdepa
(TpeThbsa MEHTaJIbHAs).

[lnaHeTra mo/’KHA paccMaTpUBATHhCA TOJIBKO KaK COBOKYITHOCTb BTHX
[IECTU cdep. Tospko0 B 5TOM cjydae BO3MOXKHO IIOJIYYUTH
IIOJIHOIIEHHOE TIpeJ/iCTaBJIeHHE O MPOUCXOAANIUX IMPoIleccax u
IIOJIYYHUTh IIPAaBUJIbHBIE MTPEJICTABJIEHHs O IIPUPOJiE B ejioM. Ecu 3a
TOUKY OTCUETa B3ATHh (PU3UUYECKH ILUIOTHYIO cdepy, TO OOJIbIle BCETO
obOITUX KadyecTB OHA UMeeT ¢ 3(pupHOU cdepoii, a MEHbIIIE BCETO — C
TPEThEU MEHTAIBHOU C(Pepou.

1. ®usnuecku IUIOTHasA (mepBas MaTepuasibHasi) cdepa, CIAUTHHE
matepuii ABCDEFG,

2. Bropaa marepuanbHas cepa (acpupnan), ABCDEF,

3. TpeThs 1a"HeTapHas cepa (acrpaabHan), ABCDE,

4. YeTBépras mwiaHerapHas chepa (mepBasa meHTasibHasna), ABCD,
5. IIarasa mwianetapHasi chepa (Bropasa MmeHTaIbHasnA), ABC,

6. Illecras matepuaabHas chepa (TpeThbsa MeHTaJIbHast), AB.

Puc. 1.13 — IllecTs ny1aHeTapHBIX chep 3eMan
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IIpu 3aBeprieHuu (HOPMUPOBAHUA IUIAHETAPHBIX cdep B 30HE
HEOJHOPOJIHOCT MEPHOCTH MPOCTPAHCTBA YPOBEHb MEPHOCTHU
IIPOCTPAHCTBA BO3BPAIlaeTCs K H3HAYATLHOMY YPOBHIO, KOTOPBIN OBLIT
710 B3pbIBA CBEPXHOBOMW. I'mbpumHpie (OpPpMBI MaTEpUH CBOUM
BJIUAHNEM HAa yPOBHE MHUKPOKOCMOCA KOMIIEHCUPYIOT Jie(pOpMaIniio
MEPHOCTH, BO3HUKIITYIO ITPU B3PbIBE CBEPXHOBOU. MBI y2Ke 00CykJaJIu,
YTO MaTepus U IIPOCTPAHCTBO IIPH B3aUMOBJUAHUU B3aUMHO
KOMIIEHCUPYIOT JApYr Jpyra. «BbpIpaBHUBaHHE IIPOCTPAHCTBA»
aHAJIOTUYHO 3aII0JTHEHUIO SIM Ha J0pore KaMHAMHU U neckom. Ilocie
3aBeplieHusA (OPMHDPOBAHUA IUIAHETHI, CO37aBIIHe €€ (OPMBbI
MaTepUM IIPOJIOJIKAIOT CBOE JIBUKEHHE, YK€ He CJIUBAsACh APYT C
ZIpYTOM, T.€. IIPOIIECC CHHTEe3a THOPHUIHBIX MaTEepUU IIpeKpaliaeTcs.
Takum o6pazom GopMUPYIOTCS MJIaHETapHbIE CUCTEMBI BO BeesieHHOM.
[Iporecc obpa3oBaHus Hallel IJIaHEThl 3aBEPIINJICA OKOJIO IECTU
MWJJIMAP/IOB JIET Ha3ajJl. OTO — IIEPBBIM LUK SBOJIIONUU (popm
MaTepPUU, KOTOPHIUN CBSA3aH C SBOJIIOIMEN HEXKUBOU MaTepuu. Bropoi

JTall — 9TO 3BOJIIOIIUA )KHBOfI MaTepI/II/I.
Ko OHro PoxpgeHus H. JleBawoBa ABTop: Kongpakos U.M

3eMna nnaHeTa

HckyccTBeHHAdA CTPYKTypa € HeEpPaBHOMEDHBIM
pacmpesieJieHIEM Macchl, 00Ias IUIOIAAb paBHA
512.0 MJIH. KB. KM (C y4eTOM IMOBEPXHOCTEH Top,
BIIQ/[1H.

Hmeer cucreMy ku3HeobecriedeHUS OHOCTPYKTYP
(18 cwmcrem, kaxpgad wumeer oT 88 10 596
KOMILJIEKCOB IUpamMuji — 0e3 ydera ITHPaMU[
cBsA3u). YesoBek 3aBe3eH Ha 3eMJyI0 145762 Toda ToMy Hasajl.
Bpamenue 3emuin — 3a cuet CosiHILaA.

3emiein ympasiser CucremMa YIpaBieHHs, PacHoJIOKEeHHas IO
1oBepxHOCThI0 3emuin. Ha 3emiie 12 Cucrem YpasjieHus, CBA3aHHbBIX
Mexk1y coboit, u 21 Cucrema KoHTpoJiA.

3eMJI UMeeT 3 OCH — MarHUTHAsA, TPABUTAIlMOHHAA U SJIeKTpUYEeCKas.
Ecsiu Mo MarHUTHON OCU UMITYJIbC UJIET I10 MEPUAUAHY, TO 10 APYTUM
OCSIM MOTEHIIAJIbI “BUTAIOTCA” I10 BCTPEYHBIM CIHpaIsIM. B HyKHOU
TOYKE TMOTEHIAJIbl II0 TPEM OCAM IepeceKaroTcs, obpasysa sdpdekT
BBITIOJIHEHUA IIPOTPAMMBbI B 33JaHHOU TOYKE.
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3emsia - CucreMbl YUpaBjeHUA IIPOU3BOJAAT IIPEABAPUTEIbHYIO
obpaboTky nHdopmaluy, nepeAarT Bce€ Ha JIyHy. [Tociie nepepaboTku
JIyHOU M ajlanTaliiy K JIOCTUTHYTHIM 3HAUEHUAM IMPOU3BOAAT HIPUEM
IIporpamm, ux 06paboTky u copoc B atmocdepy 3eMJIn.

3emJid UMeeT aKTUBHBIE 30HBI — y3Jibl XapTMaHa, Kiopu, PeHrtrena,
yepe3 KOTOpblE BeCh CHEKTP YACTOT CTAHOBUTCS JOCTYIIEH B JIIOOOU

TOYKE.
HUU LIYC " O peanbHom lNMonoxeunn Bewien "

1|

H3mMeHeHUs CTPYKTYpHl KIETKH YenoBeka - VI HTepBEHTCKHIl 3axBaT 3eMIH-
HudopmannonHoe obecrneyeHne - Mcrounuk Cunsl - HHQopMaumnoOHHBIE |
TPaHCIALHOHHBIE KOHIIEHTPATOPHI - TH(OopMallHoHHAs 3HEPrOTPaHC IS A

U3meHeHUA CTPYKTYpbI KNneTkn YenoBeka

Bc€, 9TO IIPOUCXOAUT ¢ HOAOPA 1995 I'. —
3TO N3MEHEHHE CTPYKTYPBI
ATMOC®EPBI, a 3aogno, u KJIETKI.
3aBepllleHHMEe JOTUX MU3MEHEHUH IPOU30IILIO
IIPUMEPHO K 2007 roay, U HavaJcA HOBBII
IATAII «u3MeHeHUA» KJIETKH B COOTBETCTBHH C
n3menenusasmMu Cucrembl KuzHeobecreueHwus.
CozHanme Jt0/iel Ha YpOBHE (DYHKIIMOHUPOBAHUA ITPOTOHHOTO
COCTOSIHMA 4YacThd Moasra, B BeCbMa IOBEPXHOCTHOM IIOHATHUH, €CTh
rporece IIpUEMA, paciu@poBKH, punpTpytromen
UIeHTHPUKAIIMOHHON ajanTanuu (1morajo UMeHHO B Bart Mo3r win
Her, 1nomorau IIporpammbr  «CeBer/I» »sTOMYy IIpoIieccy),
dopmuposanue mnporneccos A/IPECHOI'O PACITPEAE/IEHUNA 1o
(yHKIMAM, OpoIecC IOCAeAyIOIMero BJIMUAHUA HAa UW3MEHEeHUe
KOHCTPYKIIUH coennHeHUA (Y/I0KEeHUs) MEPBUIHBIX MaTepui (B TOM
YHCJIE U CJI0KHBIX COCTOSTHUH KJIETOK OpTaHU3Ma ITPU 00ecIieYeHuH UX
OMOXUMHYECKUM «MUTAaHUEM», YIPaBJsIeMbIM pa3MHOKEHUEM) U
MHOTO€ JIPyToe.

Xouy 3amerurb, uT0, BOJIBIIIMHCTBO omnacHbIX i >KHU3HU
oprauusma Jiojiel BUPYCOB ¢gopmupyercsa B caMoM OpraHU3MeE U,
KaK HU CTPaHHO, U3 TeX 7K€ ’KUBBIX (B MpoILIOM) KJIeTOK. He moskesiaer




Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

JIA HBIHEIIHAA MeJMWIIMHA OTBETUTh Ha Bompoc: kak PEAJIBHO
SAIIIUTUTD nwoneli 8 oydywem om MmAHCEAbIX 8UPYCHBIX
3abo.aeeanuil 6e3 cymecrsyomeil cerogusa JIXKMIBOM npaktuku
XNUMUOTEPAIINN?

«CBeTnbin BeHuk» JleBawoBa B «<baHHom [lene» XaTbiooBa n TpyaoBas Jlonarta.
MmaBa 5. KneTka — B3aumogencrteme B rapmoHun Astop: LUkpyagHeB @.[.

UHTepBeHTCKMM 3axBaT 3emMnu

B coOBITUIHBII MOMEHT (HOYTH 18 000 JIET Ha3a/1) HePEXOTHOTO
COCTOSIHUSA IIONEYHTEIHCKOTO YIIPABJAEHUs OT TPyl IIUBUIN3AIINN
«Opuon» k rpymie uwmBmwiau3anmuii «Cupuyc» (Kak caMbId
HEYCTOMUYHBHIN U CJIa00 3alIUIIEHHBIN MEPEXOHbIN MOMEHT
0 KOHTPOJII0O M3BHEe A J3eMju) ObLIO CBepPIIEHO
HHTEPBEHTCKOE BMeENIaTeJIbCTBO co
cropoHsl OTMUPAIOITIEI'O muBsmiain3anmuoHHoro Kiacrepa
Aoposckoi CrucreMbl, HE MMEIONIEro MEPCIEeKTUB Pa3BUTHA.
C BTOTO MOMEHTa IIporrecc
IUBWJIN3AIIMOHHOTO  Pa3BHUTHS  CaMOM
3eMIu IIOTEPAJI 11€JI€BYIO 51
yIIPaBJIEHYECKYI0 CAMOCTOSITEJIbHOCTb. ITO
IIOBEPXHOCTHOE TIIOSICHEHHE TI0 BOIIPOCY,
% IIo4eMy MW IIPpH KaKuX OOCTOSITEJIhCTBAX
4l TIPON3O0IIE]I HHTEPBEHTCKUN 3aXBaT 3€MJIH,
1 Kak 5TO BOOOIIE MOTJIO CIIYUYHThCA. JJist
BceseHckoro Macuairada 18 000 JIeT —
ato HECYIIECTBEHHOE SHAYEHUE BesinunHBbI BpEMEHU,
HO, TEM He MeHee, B JaHHOe COOBITUHHOE BpPEMs BCe ITPOIECCHI
BOCCO3/IaHUsI OyIyT KOPPEKTHPOBAaHbI KOMIIEHCAITMEN TaKoH MOTepHu
BpeMEeHH B TEMIIaX ITUBUIN3AIIIOHHOTO PAa3BUTHSI.

B Hacrosiimee BpeMms, T.e. Iocjie cMeHbl CHCTEMHOM BJIacTH
(2011.04.24) u noauHoro PA3PYIIIEHMA Bcex BMEHEHHBIX
IIPOTPAMMHBIX IIPOIIECCOB MHTEPBEHTCKOTO YHPABJIEHUS CO CTOPOHBI
BHemmHero Kiacrepa d6posckoii CucreMbl YIpasieHUs, HaA 3eMJie
IIPOUCXOAAT CJIOKHEMIIIUE CHCTEMHbIE
npeoopasoBaHuA. ITHU IIpeodpa30BaHUA CTPOTO OPUEHTUPOBAHBI U
CBA3aHHBI €  JIMKBUJAIIMEW  IOCJAEACTBUN  MHTEPBEHTCKOIO
BMeIIIaTeJIbCTBA U IIPUBEJEHHEM BCEX COCTOSIHUU yIIpaBJIEHUA, a
takke Koucrpykuuiih YIIPABJIAEMOI'O BBITUA »sHepruii, k
YPOBHIO, KOTOPHIM oOOjagana Hama Ilo1anera Ha  MOMEHT
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cocrosinuil BBIXO/IA u3-110/1 IOTIEYUTETBCKOTO COIIPOBOKAEHHUS CO
CTOPOHBI T'PYIIIbI HUBUIN3AINN « OPHOH».

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» Xatbi6oBa n TpygoBas Jlonara.
rnaBa 10. OCHOBbI NOCTPOEHUSA MaTepuanbHOro Mupa u hopMmMpoBaHUSI FrEHOTUNOB MO3ra
ABTtop: ®égop OmutpueBuy LLkpyaHeB

UHdpopmaumoHHOe obecneyeHune

[IpegHasHaYeHO JUIA CHATUA U II0/IaYl HHPOPMAIIHH.
Cuarme wHGOpPMAIMKA IPOU3BOAUTCA TepMUHAIaMHu (IIEPKOBb,
MeueTb, KOCTEJ) U IyHKTaMu cbopa (Kak IIpaBUJIO, €IUHUYHBIE
nupamubl). MHpopmanusa cobupaercs B cepBepax,
KOTOpbIe MEepPefaloT e€ Ha MIUHBI (Ha riryomHe 1100
METPOB HaxoauTciad 8 640 000 IIWH, UX HaJU4Ue
n3BecTHO Hayke). CeromHs, B COOTBETCTBUHU C
IIPOHCTEKAIINMU IIpOIlecCaMM, dYepe3 B5TO Ke
TEPMWHAJIBI — mnpoucxoautr wuHMOPMAIMOHHAA
«IOAMUTKA» JUIA JIIOJIEE U «KOPPEKTHPOBKA»
HEKOMQPOPTHOTO ©  «OyHTapCKOTO»  COCTOSIHUS,

v=2d BBI3BAHHOTO IPOHCTEKAIOITAMH IIPOITECCAMU.
HoaTOMy, moceleHue IepKBel, MeuyeTeil U KOCTEJIOB —
KpalHe IeJIeCO00pa3Ho0, KaK Mecmo épemsa npenposedeHus
0.9 co6cmeenHo20 ycnokoenus. A ecu I10 - JKUTENMCKU — e
JIEHHUTeCh, 3auanTe B llepkoBb, MOOYy/IbTe TaM moJsrdaca (He ciymias
«IIPOIOBEAX O BEYHOM TIpexe»), IIOCTaBbTE€ CBEUKY «3a VIIOKOU
OMKHUX» (€CJIM TaKUe eCTh B CEMbE) U, MOJIYIUB «YCIIOKOEHHE» U

«3apAan 6OZLPOCTI/I», — uaurTe aaJsiee, 110 CBOMM AeJiaM.
2_09. Pycckum asbik - HACTYNAUITO BPEMA. "CgeTJ1" B nomoLub.
ABTop: ®éaop Omutpmnesud LLikpyaHes

NcTouyHUK Cunbl

Ilocsie TIOJTHOTO YHHUUYTOMKEHUA 20pamMu  HUHEOPACTPYKTYPhI
nuBWiIn3anuu Muzarapn - 3eMJid, TOJBKO
MaJjiasi 4acTb JIIOZlel, KOTOpPbl€ OCTaJIUCh,
cyMeJsia COXPaHHUTDh CBOM IUBUJIN30BAHHBIMN
YPOBEHD, HO OHU He MOTJIA
yke KOHTPOJIMPOBATD curyanuro.
EnuHCcTBEHHOE, UTO OHM CMOIJIM — 3TO
COXpaHUTh 3HAHUA U UHPOPMALUIO O
IIPOU3O0IIEAIINX COOBITHAX. ITU JIIOIHU, B
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OCHOBHOM, «COXPaHWJIHChb» HAa TEPPUTOPHUH CEerofHsmIHen Poccumu.
J0phI y:Ke ObLJIM TOTOBBI Ipa3/IHOBaTh Mo0eay, HO UX HaMepeHUe
IIpa3ZHOBAaTh OKa3aJIOCh HECKOJIbKO IIpexkaeBpeMeHHbIM. [IpenBuis
BO3MOXKHOCTh IIOZIOOHOrO pasBUTHS coObITuM, Jllogu-borm wan
nepapxu CpeTsibix CUl M NMOMeCTUIM B Hezpa Mwuarapj-3eMmiin
Ucrtounuk Cuibl, ¥ UM YJaJOCh COKDPBITh B 3eMJjie IOpsaKa 33
MuyInoHOB CymmHocrenr (Mosra), ¢ oktaBou Mosra 224, KOTOPEHIE,
CcOOCTBEHHO, U ABJAITCA Mcrounnkamu 3HaHui. A MctouHuk CHITBI,
KOTOPBIU MBI paccMaTpuBaId B rJaaBe 8,
OBLT I[MTPETHA3SHAYEH CJTY>KUTD
IIpOTHBOBecoM IIporpaMmbl «BOCCO3ZaHUsA JIIOAeli», HauaBIIIeHcs B
paMKax 3ambicyia 30poB. To ecTb HMPOTHBOBECOM OTPHUIATEIHLHOIO
DBOJIIOIIMOHHOTO TEepPeKoca, KOTOPhIM BO3HHK IIPH IIONaJlaHUU
Muparapa-3emyii B 00JiacTH IIPOCTPAHCTBA C OTPHUIIATEbHBIM JIJIA
pa3BUTHSA paclipeesieHueM IIEPBUUYHBLIX MaTepuil. B jaHHOM ciy4dae
BO3HHUK OH IIpH Hadajie mepemeleHus 3eMuid (110 mIaHamM 30poOB) B
cropony CosBe3gus bosbmionn Measeaunnbl u Ilnanersl Cyp u B
pesyabTaTe co3aaHus KowmiuiekcoB  Ympassienus — CucreMmou
JKuszneobOecrieuennss Ha 3emsie (B paMKax Tex Ke 5OPOBCKHX
ITporpamm). Hamu npeaku u Cetsible Mepapxu 3HaJId O 3aMbIC/Iax
70pOB U IUIAaHUPYEMOM HaIlaJIEHUH €Ill€ Ha CTaAuu MPUOIMKEeHUs UX
dsiota k 3emiie. UmeHHO noaTomy U nomectii MctouHuk Cuiibl B
Hezapa Muarapa - 3eMan AJI9 MaKCUMaJbHONM HeHTpaau3aliiu
OTPHUIATETIBHOTO 3BOJIIOIUOHHOTO nepekoca Houm Capora.limeHHO
Ha BO3MOKHOCTbh KoMIleHcanuu MerounnkoMm Cuiibl OTPUIIATETBHOTO
SBOJIIOIIMOHHOTO Ilepekoca U CcpbiBa HOPOBCKUX IIPOrpaMM
paccuuTtbiBasiu CeTiible Mepapxu, ycraHaBiauBas MICTOUHHK B HeJpa
Muparapa-3emiin. ITpu 3TOM, BBIXO/IbI Hcrounuka Ha
nogepxHoctb HE BBIJIM 1IOCTOAHHBIMH B CWIYy TOTO, 4YTO
OTpULATEJILHBIN 3BOJIIOIUOHHBINA MHepeKoc He ObLI HEU3MEHHBIM U
KadyeCTBEHHO, ¥ KOJIMUECTBEHHO, TaK KaK «PEeryJHpoBajIcsI» paboTou
KommiekcoB. M moaTomMy HajloKeHNe Ha U3MEHSIOIIUINCA BO BpeMEeHH!
OTPHUIIATEJbHBIM  HBOJIIOIIUOHHBIN  IIEPEKOC  HEUTPAJIU3YIOIIETO
BJAUAHUA VCTOYHHKA MPUBOJMIO K TOMY, UTO BO3HHUKAJIU BBIXObI
HcrouHrKka Ha MOBepXHOCTU Muzarapzi-3eMid B pa3HbIX TOUKaxX. ITU
BBIXObI VICTOUHMKA IIEPHOANYECKH HCUYE3aJId B OJTHOM MECTe, YTOObI
IIOSABUTHCA B ApyroM. Mcrounuk CUJIbI Tak ke, KaK U COXpPAaHEHHBIE
Cymaoctu (Mo3ru ¢ coxpaHEHHOHN nHGpopMaIuei), ObLI MOMeIIEH Ha
JIyOrHE TOpsi/iKa 2200-2400 KUJIOMETPOB.
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Omnako 30psl SHAJIM u 00 ucrounuke CHJIbI, U O COKPBITBIX
CymnocTax (Mosre). [IoaTOMy OHU CO3JaJIM BHYTPU 3e€MJIH, TAK
.. Ha3bIBAEMYyI0, «BEPXHIOI0 MAaHTHIO»
=~ c‘f’mg% (HayuHOE Ha3BaHHE OT «COBPEMEHHOM »
B — HAayKH), KOTOpPas COCTOUT M3 TBEPIBIX
FPAHUTHBIX MOPOJZ U HPOCTUPAETCH II0
BCell IIOBEPXHOCTH 3eMJIM Ha TJIyOHHE
OKO0JIO 2000 KM. ITo ux «3ameiciiam» 9Ta
«KOHCTPYKIIUA» ZIOJI>KHA
6b1)1a HA,Z[E}KHO 6JIOKHpOBaTb pabory HMcrounuka Cusbl U He
JIOIIYCTUTh «HCHOJIb30BaHUA» YeloBEeKOM TexX 30 MHIJIHOHOB
CymHocTel, KOTOpble ObLIM COKPBHITHI B 3emuie. EciIM COKPBITHIX
CymiHOoCTEN 5Ta «KOHCTPYKIUSA» eIl€ KakK-TO «yAep:KuBajia», TO
Hcrounuk Cuiibl — HeT. B MecTax BpIXo/la Ha IIOBEPXHOCTh Muarapa-
3emuin Cmia FHcToyHHMKaA YCKOpsa 3BOJIIOIIMOHHOE pPa3BUTHE
YesoBeka. I stu BeIxoabl Mctroununka XPAHWJIVICH B TaiiHe OT
BparoB 1 ot HEIIOCBAIIIEHHBIX. B 5Tux MecTraXx CHHMAJIOCH
Os0KuUpyIolllee BO3JlelicTBHe Ha MoO3r U Ha TIeHeTUYecKue
BO3MOKHOCTH, 3a10keHHbIe B UestoBeke. Ho He y Bcex Jiofiel. 9TUM
MO>KHO 00BSICHUTH HEKHe HWCTOPUYECKUE «BCILJIECKU »
HEITOBMHOBEHMWSA oT/iebHBIX JIMUHOCTEN, KOTOPbIE CIIOCOOHBI
OBLIN IPOTUBOCTOATH CHUcTeMe.

Ceemsible Hepapxu mnomectwsid B Heapa Mwuarapa-3emuin u
T'eneparop, BJIOKUPYIOIIIN I npossieHEre Bo3MOKHOCTel Mo3ra
YesioBeka 0 TeX MOpP, IOKA HOCUTEb OHBIX HE JIOCTUTHET YPOBHA
SBOJIIOIIMOHHOTO pa3BuTUs, no3poJisgonero OCO3HATD
OTBETCTBEHHOCTb 34 KaXJo0e JedAHue. IJTOMY COOTBETCTBYET
SBOJIIOIIMOHHOE Pa3BUTHE, IPU KOTOPOM UeJloBeK IPUOOpETAET IECTD
MaTepHUaJIbHBIX TEJI CYIIIHOCTHU K CyIlleCTByIeMy dusnueckomy. I[Ipu
JIOCTUKEHUHU TAKOTO 3BOJIIOIIMOHHOTO YPOBH:A, Yesl0BEK 3aBepliaer
craguo IVNTAHETAPHOI'O nukia pa3BUTUA U BCTYIIAET B CTAAUIO
KocMHuYecKoro. IIpakTuuecKu TOT K€ IIPUHITUII OBbLT TPUMEHEH
B IIporpammax «CBet/I», KOTOpbIE HAIIPaBJIEHbl HA «OKa3aHUE
noMmoiqu» B IIOYTAITHOM 5B0OJIIOIIMOHHOM Pa3BUTHHU.

«CBetnbin BeHuk» JleBawoBa B «baHHoM [lene» XaTtbi6oBa n Tpyaosas Jlonara.
yacTb 3 rnmaBa 4. Yto n kakum obpaszom AsTtop: Pégop Omutpmesud LLikpyaHeB
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UHdopmMaLnNOHHbIe TPAHCNALNOHHDbIE
KOHUEeHTpaTopPbLI

IIpu co3panuu MHGOPMAIIMOHHOM CeTH HM3HAYaJbHO B HEKOTOPHIX
y3jlax B30HBI XapTMaHa OBUIM pasMelleHbl HHGOPMAIMOHHbBIE
TPAHCJIAIIMOHHBIE KOHIIEHTPATOPHI B BUJlE IApoB. /lmameTp mapa — ot
2 710 33 CM, OH MeJI CBOMICTBA IThe302JIEMEHTA.
I/IMeHHo HaJl TAKHUM IIIapOM U HEOOXOIHUMO OBLJIO CTPOUTH [EPKOBb.
K 1000 rojiy H.3. 41 CJIO TAKOBBIX KOHIIEHTPATOPOB
J? ) Op10 3260 1mapoB, g0 Ilacxu 2009 rozga wux
] / KOJIMYECTBO y»Ke He MPEBBIIIAI0 1000 eJUHUIL, K
it / \ HACTOSAIIEMY BpEMEHU JIEUCTBYIOIINUX B AKTUBHOM
/ \ IIPOTPAMMHOM VIIPABJIAIONIEM COCTOSHHH 0oJiee
fll \ HE CYIIEeCTBYeT, MOCKOJbKY HH(POPMAIMOHHAA
\ TPAHCJIAIIMOHHAA UX JeATEIbHOCTh OCTAHOBJIEHA.
y”“ ra \ Ha moBepxHOCTH HAJ TaKuUM KOHIIEHTPaTOPOM
b BBICTPAUBAJIOCH COOPY>KEHHE criequpUIHOU
KYJIbTOBO KOHCTPYKIIMM, OO0Illee KOJWMYEeCTBO KOTOPHIX, T. €.
«IIPAaBWJIBHBIX» IIEDKBEH, XPaMOB U MeYeTed He OJKHO OBbLIO

HpeBI)IH_IaTI) KOJINYECTBO pa6OTaIOH_[I/IX KOHHeHTpaTOpOB.
A.M. XaTtbi60B " LlepkoBb "

UHopmaLmmoHHana aHeproTpaHcnauus

N3 Bcero AUalla3dOHa LEJIEBOT'0 4aCTHOI'O OPUEHTHPOBAHUA HAIIET'O
ucciaea0oBalnuAd, MbI OrpaHHUYHNMCHA
PaCCMOTPEHUEM TOJIBKO TE€X 3JIEMEHTOB

Toproeas
namara
520

Anebpyc 560

MEEBHMEN

o i Mosra CucremMbl HMHTEPBEHTCKOIO

v Yupasiienus, KOTOpbIE

o9 e mmesa HEIIOCDEJICTBEHHBIM 00pa3oM 4epes

s IIPOIIECCHI yIIpaBJIEHUA OBLIN

pa F BJIUATEJbHO CBSI3aHbI C I€JIEBBIM
O& '~ IIpUMEHEHUEM JIIOJlel B Ppa3BUTUH
ﬁ%"- BMEHEHHOH /I HUX MUBWIN3AINU, a

BHAUUT U  (QOpPMUPOBAHUM  UX
UHINBUIYaJILHOTO 1 OOIIECTBEHHOTO CO3HAHMUS, B YaCTHOCTH.
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BrllneykazaHHas rpaduyeckas yBA3b MHOOPMaAITMOHHOMN
DHEPTOTPAHC/IALNIMM  JEMOHCTPUPYET  IIOCJE/IOBATEJbHYI0  CXeMY
DHEPreTU4YEeCKOro HUCXOJIAIIETO B3aNMOJIEHCTBU S MEXKITY
YKa3aHHbIMU ob0beKTaMHU, MIO3UITMOHUPY IIPOTrPAMMHYIO

yIIPaBJIsi€eMOCTh, IIOCTPOEHHYIO Ha MPUHITUIIE OT «BBIMIECTOAIIETO K
HIDKECTOAIEMY». ITO YMO3DUTEIbHO IIOKA3bIBAET IIPUUNHHOE
OCHOBaHWE /I Pa3bsACHEHHS HWCTUHHOW CYTH BMEHEHHOTO
«TIAPAMUIATBHOTO» IIOCTPOEHUs, KaK €JUHCTBEHHO «YCTOMYUBOU
KOHCTPYKIIUM» YIIPaBJIEeHUs 00IIeCTBOM U3 JIIOJIEN Ha BCEX ATallaX UX
IIPEBIZIYINETO CYIIECTBOBAHUS II0JT YHpPaBJIE€HUEM UWHTEPBEHTCKOU
Cucrembl. BwMmeHEHHasT IOC/IEIOBATEIBHOCTh BHEPTOYIIPaBIEHUS
mpeaycMaTpuBaiia cienyiomee: YK «3Oap0pyc» KasKIbIA YeTBepT
JlaBaJl KOMaHAy BCeM KOMILJIEKCAM THIIa 560 IPUCTYIIUTH K HAOOPY
IIOTEHI[UAJIOB U IIePeJaTh BCEe HAKOIUIEHHbIE MOTEHIHAaJbl (B TOM
yrcae U uHGOpPMAIMI0 YIIPABISIOINEro XapakTepa) Ha KOMILIEKCHI
THIIA 520 (Kak TesiepOHHBIN y3eJI pacipeae/TUTeNb), KOMILIEKCHI THITA
500 (TepMuHa/sbl MpeoOpa3oBaHUA DHHEPTUM), KOMILJIEKCHI 440
(oobekThi-opykue wau  HJIO), KoMmIuiekcbl 400  (y3710BOU
MHGOPMAITMOHHBIN KOHIIEHTPATOD JULST VIIDABJIEHUS
HMCHOJHUTEILCKUMU JeNCTBUAMU JIIOJIEN UYepe3 IePKBU, KOCTEJIbI,
MeYeTH ), CepBePHI YITPaBIEHUSI.

ITO TOJIBKO JIUIIL PAHXKUPOBAHHBIM BJIEMEHT YBA3U B HeEpapXuu
MOTYMHEHHOCTH PA3HOT0 YPOBHS
OOBEKTOB, B 3aBUCHUMOCTH OT
BMEHEHHOU WM MPOrpaMMHOU
dyHKIMH, T.e. UX 3HAUYUMOCTU B
nepapxuu Cuctembl YIIpaBJeHUs.
B JelcTBUTENPHOCTH, KapTHUHA
001IIell KOHCTPYKITUH YITPaBJIEHUS
yepe3 Cucrembl, YIIpaBsOIe
Komrwiekcol 51 OOBEKTHI
CYIIECTBEHHO CJIOJKHEE CBOEH MHOTOTPAaHHOCTHIO. YHIpaBJieHUE
HCIIOJTHUTEIbCKUMU JEMCTBUAMU JIIOJIEN OCYIIECTBJISAJIOCh IIyTEM
sHepronHopMauoOHHON TPAHCIAIUHT OT Yrupasistonux
KomruiekcoB uyepe3d Bce Tullbl OOBEKTOB MO HUCXOAAIEN UX
(GYHKIIMOHAJTPHOU 3HAYMMOCTH, JIOBOJs YHPABJIAIONIUE CUTHAJBI U
nHGOPMAIIHIO 10 KOHKPETHBIX UHANBHU/IOB 10 HUCXO/IAIIEN HepapXun
UX JIeJIEHUs 10 TeHOoTUNnam Mo3ara (0T 461 /10 421 T€eHOTHUIIA).
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B COOTBETCTBHMM € TaKOBBIM IHPAMHAAJIBHBIM KOHCTPYKTHBHBIM
BMEHEHHEM CaMOro IIporecca VIIPaBJeHHs, Ha IPOTSKEHUU BCEX
HMCTOPUYECKHUX DTAOB Pa3BUTUA OOIIECTBA M3 JIIOAEH CO CTOPOHBI
CucremMbl YHpasjeHUs Yyepe3 d9HeprouH(GOopMaIliOHHYIO TPAHCIIAIHIO
BMEHSIJIOCh U 00ecrednBaoch (POPMHPOBAHHE COOTBETCTBYIOIIETO
OOIIIECTBEHHOTO CO3HAHHUSA IS IIPAKTUYECKUX HCIOJHUTETbCKUX
JIeVCTBUM. 3JTa MOCcJAeaoBaTe/IbHAsA HUCXOAAIIAA TPaHCAALUA U
00BSICHSIET IMOKJIOHHOE COCTOSHHE HPeo0JIafaroniero OOJIBITHHCTBA
Ilepe/i HecyIleCTBEHHBIM MEHBIIHHCTBOM, IMOBHHHO IIPHMHHMAs BCE
(dopMbl HacuiIMs, BKJIIOYAsi 1 BMEHEHHBIN IMapa3uTU3M BO BCEX €ro
dopmax.

OcHoBHbIe (hyHKLUUU crio€B aTMmocdepbl (NpoaomkeHue)
ABTop: HAU LleHTp Ynpexaatowmx CtpaTterum

K

Koamunuonnstii otpan Hadnrwonareneii (K.O.H.)-Kon Yenoreka-Kon peun-
Kommaiinep 3emnu-KorTpomias HenoBeka 10 BEIMOIHEHHK «BMEHEHHOH
HCIIOMHHUTENBCKOI HAMPaBICHHOCTH»-KOHTPOIE MO3Ta —
KOHTponb cocToAHNS aTMOCQEPHI

KoanuunoHHbin oTpag Habnoaatenen (K.O.H.)

Tak uto ke Takoe K.O.H. u otkyza oH B3sica? K.O.H. — u3
rpyniibl [uBuiauzamuu Cupuyca, B KOTOPYIO Mbl BXOAWIU OyAydu B
«JeTCKoM casinke». 1 Ham Havasim nomoraThk. Ho 3TO HempocTas Belllb
— OHH JAeMCTBUTEJbHO CHaYasa »KJaid, a TElleph Hauajid IOMOTaTh.
Kak momoratb? C 0JHOM CTOPOHBI, 3TO KpaliHe CJI0XKHO B MIOHUMAaHUH,
a C JAPYyroul CTOPOHBI — JIOCTATOYHO IIpocTo. ATO ke KiacrepHas
Cucrema. OHa He TpebyeT nepeMellleHus U3 OJHON TOYKU BcesieHHOU
B ZIPYTYIO.

ATto coBepilieHHO Apyraa CucremMa WHOOPMAITMOHHO-YIIPABJIAIOIIETO
B3auMo/iercTBUsA Mexay Ilnaneramu PasymMeHHON OpHeEHTAIUH,
koTopasa oobeaunser ux B HEKYIO kinacrepuyio OBYYAROIIYIO
CUCTEMY. " BCE 3TO OPHUEHTHUPOBAHO Ha
YIIPABJIAEMOE 1esieBoe
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COBEPHIEHCTBO Pazyma srtou rpynmsl [[uBunuzanumii. Uper
KOJIOCCAJIbHEUIIIasd OMOIIb U COJIeCTBUE. BCE TO, 4TO Havasoch 25
OKTAOPA 1985 roga, UJET Npu UX CONpoBoxkAeHNn. Ho u rpymma
HuBunusanuii  OpHUOH  TOXEe  3TOMY
"N copeiictByer. OueHb CEPbEZHO COMEUCTBYET.
i IloaTomy Bce Iporecchl Ha 3eMie UAyT TaK
7 yckopenHo. [louemy ke Bce-Taku CupHyc u
¢ Opuon? 3Ito rpynmnsl [luBuauzanuiu, 1mon
IIONIEYUTETBCTBOM KOTOPBIX Ha 3Talle
CBOET0  IMBUJIM3AIMOHHOTO  Pa3BUTHUA
Haxo/wach 3eMJis JI0 HallecTBus 20poB. A Temepb caMu
ompenesanTte (A cedA) rae, Korjga, 3adeM W IIOYEeMYy
CymtHocrs H. JleBamoBa (MJinaH) NpuUHsJIa pelieHUE II0
nepeMenieHuI0 Ha 3eMJII0 U BOILIOIMEeHuI0, kKak Hukosiau
JleBauios.
It Husmwmmsanuu (n HaMm ux Hy:kHO BJIATO/IAPUTD) o4yeHb BO
MHOTOM MOCOIeNCTBOBAJIM HavaJTy Ipoliecca BOCCO3aHUA UCTUHHOTO
COCTOAHUA IPYTUX SHEPTUU.
BoT nouyeMy B CBOUX CTaThAX, €I1€ B 2012 TOAY, 1 HauaJl yIIOMUHATh 3TH
nBe lluBwimsamuu B  KOHTEKCTE  CJIOKHEUIIIETO  IMpoliecca
«COTJIaCOBAHUS » pusuku DHEPTUY, CBSI3aHHBIX C
(PYHKITMOHMPOBAaHUEM JEHCTBYIOIUX HA TO BpeMA UM YyXKe
paspabarbsiBaembix IIporpamm «CBeT/I». MHOTHE TOT/Aa CMESJIUCH U
«KPYTWIU MaablieM y BUcKa». CeroHsa Majo KTO 3TO JieJaeT, IIOTOMY
YTO BCE, UYTO cBsA3aHOo ¢ [Iporpammamu, oOkaszajoch 0ojiee, YeMm
addexkTuBHO. Ho a1 aTOTO N1oTpeboBasioch BpeMsa. OaHaKO, HEMHOTO
OTBJIEKCA U, Kak roBopuil H. JleBamios, «...moexaJsu aaJjee...» Eciu
061 DOPOBCKOU TpyIINe yAaJI0Ch JOBEPIIUTH ¢BOI0 IIporpammy, To aTa
Joposckasa rpynna 6puia 661 JIMKBU/IMPOBAHA BMecTe ¢ HaMHU.
PeasibHO 3TO MOTIJIO CIIyYUTBHCS YKe B Jiekabpe 2012 roja, HO J0
storo HE JIOIILJIO. YyTh-uyTh He fonuio. Eciu Obl He HaYaIUCh C
1985 roja MPOIECCH II0 JIMKBUAAIUN 30POBCKOU CHCTEMBI, €CJIU
6p1 HE CBEPIIIMNJIACH cama CMEHA cucreMHOH BJjIaCTH, TOTAA
3emssa coepmuia 661 CAMOJIMKBUJ/IAIIMIO. B Ilporpamme
Pa3BUTUA 3emiin eCTh TaKas BO3MOKHOCTD JJLA
ncknoyeHns HEKOPPEKTHOCTMU B pa3sutuu. 18 ThiCcAY JieT
«3KCIIEPUMEHTOB» HaJl 3eMJIEHN 1, eCTeCTBEHHO, HaJl Ue10BEKOM — 3TO
MHOTO Wiau Majgo? C TOUKH 3pEHUS OHOJIOTHYECKOIO JIOJITOJIETHS
KOMapa — B5TO, BeYHOCTb. A juid Hac? /711 Hac — 3TO OTPe30K
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yTPAaueHHOT'0 ITo3HaHMs, KOTOPOE MOTJIO OBI OBITB,
HO HE COCTOAJIOCD, npuy€M, HACUJIBCTBEHHO HE COCTOSIJIOCh.

«CBeTnbin BeHuk» JleBawoBa B «baHHoMm [ene» XaTtbi6oBa u TpyaoBas Jlonara.
MnaBea 4. YTo n kakum ob6pasom ABTop: ®égop OmutpmueBuny LUk HeB

Kon YenoBeka

Kaxknas Owosiorudeckas CTPYKTypa Ha 3eMJie HUMeeT KO/,
OAWHAKOBBIA KOJ, MOKET HMETb OJHOTHIHAs Ouosiorudeckast
’ CTPYKTypa, HaopuMep, MypaBell WU capaHua.
“ " |" | CoOcTBEHHO, caM KOJ — 3TO Maru4ecKuun
Il conlsunell % KBajpar 8x8 (KoJIMYecTBO BapUAHTOB
F COCTaBJIEHUA JlaXKe IIPU JeJIeHUW Ha 4 TPYyNNbl
KBaJIpaToB 2456352194560000). IIpumepHO 4%
KBa/IpaTOB 3aJIEVICTBOBAHO MJIs JIOZled. APXUB
Koza HeobxomuMm migs ABCOJIIOTHOM NUAEHTU®UKAIIUU
YestoBeKa, ero MECTOHAXOXK/IEHU A, COCTOSIHUSA 3/I0POBbS U TaK Jlajiee.
IIpu u3bsaTrN Mo3ara A1 IIPOBeAeHMs KOHTPOJIA (peayn3yeTcs BO CHE)
npoussoautca JTETAJIBHBINT AHAJIN3 Bcex CTPYKTYP.
KO/l — amo nacnopm Yeaogexa ¢ Cucmeme YnpasaeHus.
IIpumep koza (kBazpaT 4%4): 39814 106117 16 4131515 212
mwm3981410611716 4135152125
Cymma d4wcesn 1o JiioOOMy CTOJIOILy, CTPOKe, JAHATOHAISAM =34.
Hcnonb3yercsa kBajpat 8x8 (1-64) ¢ pa3OUBKON Ha 4 CEKIIHH, KaxKaas
U3 KOTOPBIX MMeeT 7040 BapwaHTOB. Tak Kak KOJi 3ampoca A
YenoBeka 666 (HoTa LalLala — a1 onpeae/IeHHOro reHOTHUIIA),
TO BCe KOJIbl HAUMHAKOTCA C IUPpHI 6, mojgadya — B 64-U cCHCTEME
cunciaeHusd. Kozpl pa3aendoTcsa Ha CTaTUYeCKUe U JUHAMUYECKUE.
Crarnueckue Koabl — 3T0 HHpopMalua o YeaoBeke — THII, TOJ,
nmapameTpbl KpoBu U Bc€ To, utTo HE MSMEHAETCA B nporecce
’KU3HU (MHOT/IA clofia TIoIafaeT HapTUNHOCTD, CIEINaIbHOCTDb, MECTO
JKHUTEJIbCTBA U ITPOUNe JIUHAMUYECKHEe TapaMeTpPhl).
JAnHaAaMHUUYeCcKHe KOJAbI H3MEHSITCSI B TedeHHe KU3HU. OHU
pasfeyieHbl Ha 12 CeKIUH W JUIA JOMOXO03seK IpeoOpa3oBaHbl B
ropockonsl. Ecjii BO3HUKIIN IIPOOJIEMBI ¢ TYMaHOHUIOM, TO B MOMEHT
kKOoHTpoJsiA uaeHtudukanuda MoxkeT bbITb HAPYIIIEHA, u y
YesioBeka OKa3bIBaETCSA MHOU KO/ (IIpUMeEp — €CJIN U3MEHUTh XOTHA
ObI HOMEP CTPOKHU B CEKIIUH, TO MY:KUYHUHA Oy/JeT CTPEMUThCA
CTaTh KEHINMUHOM, UTO XapaKTepHO JIA IpeJcTaBUTeeH
«HAIlUOHAJIPHBIX MEHBIIUMHCTB»). Ecim rpymnme Joged J1aércs
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OWHAKOBBIN KBaZpaT (Kak MpaBWIoO, 3aMbIKAIOIIUNA), TO OH
CBA3BIBAET sty I'PYIIIIY mno pabote (npumep — AnoHus c
IPYIIIIOBOM OTBETCTBEHHOCTHIO MO paboTe, MM KEHIUHA — YXOJI 3a
pebenkom). ApxuB koja y Yenoseka xpanutes B /IHK (64 xomoHa).
ToyHble  KONMWUM  CTAaTUCTUUECKUX W JINHAMUYECKUX  KOJIOB
[Tosmb3oBarensa IIporpamm «CBer/I» «COXpaHAKTCA» B CaMOM
I'erepaTope Komruiekca U U3MEHSIOTCA B 3aBUCHMOCTH OT PeaKIIHU

Mogara Ha u3ameHenus B CucreMe ku3HeodbecedeHus.

«CBeTtnbin BeHuk» JleBawoBa B «kbaHHoM [ene» XaTtbi6oBa u TpynoBas Jlonara.
MmaBa 9. UHoe oco3HaHne ABtop: LUkpyaHes P.1.

Kop peum

OTO OYEeHb BaXKHBIM MOMeEHT. Bo3mosxkHO UYesioBek,
A ABHPRIH KOTOPBIM YUTaeT TeKCT (MU 3TOT B TOM YHUCE)
K@A HeMHOXKO JIPYTI'OI'O KOJ/JIA PEYM. Ero Hazmo

PEYY | RAyaay MokeT OBITh, OH TOJIbKO HaYHHAaeT

IIOHMMAaTh HAIIMCAHHOE B TOM K€ KOJIe pe4yu, KOTOPbIM,

Hanpumep, H. Jleamos U3JIAT'AJI MATEPUAJL A
y’Ke€ pacckasblBajl O MOCJIOMHOM HAIIMCAHWUHM, B TOM

ynuciae u drod kHuru. Ywumraga H. Jlesamosa (A.

XarpiboBa, b. MakoBa...) Hy?KHO IIPUBBIKHYTb K TOU

CUHEpPTeTUKE TeKCTa, KOTOPYyI0 OH (OHU) BJIOKHJIM B CBOU TPY/IBI.

Ckaxky Tak: ecyiu u3 cra Uuraresel Ba-TPU cpa3y « BKIMHUBAIOTCA» U

HAYMNHAIOT OCO3HABATD - »t0, BoOOIIEe, cuactbe! Ho eciu

HeT — 5T0 U He rope. Eciu BbI [Iosp30BaTesis IIporpamm «CBetT/I»,

TO 3TOT MOpOIlecC 3alMET y Bac TrOpas3Zl0 MeHbIllE BPEMEHU, WU

BpeMeHU He moTpebyeTcss BooOIle — TeKceT OyAeT MOHATHBIM U

JIOCTYIIHBIM IIPYU IEePBOM NPOYTEHUU. ['OBOPIO 5TO OTBETCTBEHHO U

HUCXOJsA W3 JJIUTEJILHOTO OIlbITa B NpuMeHeHuu IIporpamMmm yojisce

MHO2UMU A100bMmu. Tem, KTo He ABJSAIOTCA [loTb30BaTENAMHE — UM

BTOPOH Pa3 HaJ[0 YUTATh, TpeTui — BeAxuit pas KAYK/IBIN BYIET

nmo-ceoemy OINYILIATD sty undopmamnuio. Kaxkasiii paz! U He

HY>KHO 3TOTO CTECHATHCA. MHOTHE He CTECHAIOTCA U TOBOPAT OTKPBITO

O TOM, YTO OHU YUTAIOT 110 ABa-TPU pasa.

«CBetnbin BeHuk» JleBawoBa B «<baHHoM [lene» XaTtbi6oBa u TpyaoBas Jlonara.
MaBa 8. UHdopmaumusa n npocto nHdopmaums ABTop: Pépop OmutpmueBuy Lk HeB
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Konnangep 3emnu

HelitpasibHass ock — 1,008 (1.0007 ObLIO Tpu db6pax - COCT.)
CEeKYH/Ibl, 3TOT TAKT 33/Ia€TCA KOJUIAUZIEPOM 3EMJIH, U 3TOT TAKT €/INH
i1 Bcex obOurarenern  3emutn. Cam
KOJJIAMJIEp paclojiaraeTcs MoJ, CEBEPHBIM
MOJISIPHBIM KPYyroM 1 06MoOTaH 8.640.000
MepUuAuaHaAMU, HUCXOAIIUMU bi(o)
I0JKHOTO KoJibIa (o F0KHBIM ITOJIIPHBIM
kpyrom). Pazrounsie 6s10ku Kosutaiiziepa —
sT0 IIMPAMM/IbI, cBsa3aHHble ¢ CucTeMon
Yupasnenusa 3emusud. Ecaum kosutaigep
orkiaouuth, TO KM3HDb BHa 3emne MCYUYUE3HET. CaeBa ot
HEUTPAJIbHON OC — HOPMHUPOBAHHbIE TAKTOBbIE NHTEPBAJIBI JIJII BCEX
oburaresieri 3emiu, ciipaBa — TOJIBKO mia YesoBeka. TaKTOBBIH
naTepBal — 510 OCHOBA 5171 Bcex 00MEHHBIX ITPOIIECCOB, BILJIOTH 0
COTBIX oJied MUKpoceKkyH/I. U 5To kparine BAZKHO 1ipu «IIOMBIBKE»
B baHe, Kak Bbl caMU y»Ke IIOHUMAaeTe.

Jnst YUestoBeka MCXOMHBIA TaKT — 1.008 - 1.24 ¢. OgHAaKO MBI HM€EEM
MHO>KECTBO TE€HOTUIIOB, U KAKJBIM TeHOTHUIN OTJIMYAETCHA He TOJIBKO
BHEIIIHUM BUJOM, HO XU UCXOJTHBIM TAaKTOM.

«CBetnbit BeHuk» JleBawoBa B «6baHHoM [lene» XaTtbi6oBa 1 TpyaoBas Jlonara.
rnaBa 6. [T03BOHOYHMK YeNoBeKa 1 gpyrve 3an4yacTtu, Tpedyrowme NoMbIBKU
ABTtop: Pégop Imutpuesund LLkpyaHeB

KoHTponb YenoBeka Nno BbINOSIHEHUIO
«BME@HEHHON NUCMNOJTHUTENIbCKOU HanpaBneHHOCTU»

Korpa uzieT KOHTPOJIb YesroBeKa Mo BhIMOJIHEHNUIO «BMEHEHHOM
HCIIOJTHUTEJILCKOM  HAIlPaBJIEHHOCTU » B paMKax  pelleHHs
KOHKPETHBIX
3aziad, 5To MoxxkeT ObITh U JIOCTATOYHO BOJIESBHEHHBIM. Yem
ITPYICTAJIBHEMN «BHUMaHMe» K TBOeH IIepcoHe, TeM OoJIblee
KOJIMUECTBO «IapaMeTpPOB» «CHUMaeTcsa» (BocTtpedyercesa y Mosra) u
TEM
OoJIbIlle «HENPUATHOCTEM» (HENPUATHBIX OIIyIIeHUH, TaKUX KakK
pe3kast
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60J1b B cepjille, TOJIOBOKPY:KeHUe U T.I.). A 3To ucnbiTag Ha cebe B
CeHTsA0pe 2013 rojia U MOTOM HECKOJIBKO Pa3 B TeUEHUE TPEX JIeT. ITUM
ke o0bwsacHAWTCI u «2KAJIOBbI» monb3oBarenern IIporpamMm
«CBetr/I» mocieqHme JiBa ToJla Ha «HWHOTZIA pe3kue 00Jm
(KpaTKOBpeMEHHbBIE), YUAIllEHHOE cep/lleOreHne, pe3Koe MOBBIIIIEHNE
caxapa B KpOBU U TOJIOBOKPY;KE€HHE, BIUIOTh /10 IOTEPU CO3HAHUA».
Ele pa3 xo4y OBTOPUTH — K MoJb30BaTeaaM IIporpamm «CBeTJI»
— «IIOBBIIIIEHHOE» BHUMaHHE U HE TOJBKO B 1OA00HOM. O6 3TOM
HY’KHO 3HaThb W 23ToMy HyXHO O0osee PAJ/IOBATDBHCHA, uem
ITEYAJINTBCA (0cobeHHO JII0IsIM B 3pEJIOM U MOKUJIOM BO3pacTe).
I'enepatop «He macTt Bac B o0Omay», eCiIi MOKHO TaK BBIPAa3UThHCA.
Ho 6sioxupoBaTh 1IOOOHBIE KOHTPOJb (M, COOTBETCTBEHHO, HEKYIO
HenpusaTHOCTh pu 3ToM) oH HE BY/IET.
Nudopmanus, eme pa3 MOBTOPHOCh, — IiejeBasg (MMeHHO
I10JIb30BATEJII0
ITporpamMm «CBetJI») noykHa ObBITH OOBEKTHBHOM, TEM 0O0JIEE,
yTo Bompoc crout: «bPATD Bac B baHio

p— \ win HE BPATb»? Opnako xody oOpaTHUTh
- BHMMAaHMEe HAa TO, UYTO, €CJIU IO
o

< ‘o (OYHKIIMOHAIBHOMY HaZleJIEHUIO 1
’# l @ COOTBETCTBYIOLIEeMy Habopy dyHkumii Mo3sra,
] ;‘HT?;ET}TTT\ KaKOM-TO MHAMBU/L OTHOIIEHUA K KOHKPETHOMN

/ ) X N {
“d X )\\ uadopManuy,  KOoTopad  TPaHCIUPYeTCs

CeroZiHA M mposepsercd, — He uMeer, oH HE
CMOZKET o0pectn BO3MOXKHOCTh KOHTAKTHOT'O COCTOSHHS [JIS
IIOJIyYeHUsI TaKOBOW MH(OPMAIMM U COOTBETCTBYIOIIETO HSTOMY
3HAHMNA. OmubKku TeXHOJOTHYECKH WCKJIIUYEeHbl. YeJIoBeK,
KOTOpbIM xopomio Bbiliekaer Oyaku, HE MOXKET mnosaydaTsb
(BocmpuHMMaTh) wuHGOPMANUIO I (U3UKA-AAepIIUKa, €eCJIH,
KOHEYHO, «OyJOUHUKY» MO3T He IMOMEHSJIM II0 TEM HJIN HHBIM
IIPUYHHAM.
Ho 3TO He roBOpUT O TOM, YTO OyJIOUHHK CETOJHSA HE MOKET He
IIOHHUMATD,
YTO BCE, UTO CcBsA3aHO ¢ aToMHOM sHeprerukoili — BOJIEE BPE/I,
HesKeJIM T0JIb3a. B TekylleM BpeMeHU (PyHKIMOHAJIbHOE HaJleJIeHHe
nHauBUI0B MoxxkeT ObITh PE3KO M3MEHEHO u u3MeHEeHO B
COOTBETCTBHUH C IIPOUCXOJSAIIUM (3TO 5 K TOMY, UTO «PaCCaA0ISATHCSI»
He HY>KHO). M03r, KOTOPHIH He IMOATOTOBJIEH K 3TOMY, B OOJIBIITHCTBE
cjlydaeB, 3Ty HWHQPOpPMAIMI0 MOKET W He IPUHATH, OIJHAKO
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nosib3oBatenu Ilporpamm «CBetJI» ¢ GOJIBIIION YBEPEHHOCTHIO €€
«IIPUMYT» U CTAHYT COUCIIOJIHUTEJSAMU B peajin3allii HaMeUYeHHOTO
Bektopa Ilemu. 3to u ecrb 6oabpmon manc «MHTETI'PAILIVIN» B

oyayiee. Hacrano Bpems 06 3Tom ckazatb OTKPBITO.
«CBeTnbin BeHuk» JleBawoBa B «baHHom [ene» XaTtbi6oBa n Tpyaosas Jlonara.
naBa 13. Co3HaTenbHoOe No3HaHWe Heno3HaHHoro AsTop: Pénop OmutpueBud LLkpyaHes

KoHTponb Mo3ra

Cobpannass wmH@opmanus no3BoJsisser aBTomaTam CBY B TeueHue
HECKOJIbKMX YacOB IIPOU3BECTH KOPPEKIIUI0 CpeJibl OT —2200 M 0
+12400 M, co3gaBasi HAeaTbHbIE YCJIOBHUA I CYyIIeCTBOBAaHUA
yeJI0BeKa U JIJIA TeX, KOTO OH CheaeT.

OpgHako cHATH WHGOPMAIUIO C OJHOTO YeJOBEKA 3a 1 IPOCMOTD B
npuHinuie Heab3sd. Tak, CBY Kaiiac i1 KOHTPOJISA MO3ra
N3bIMAaET HA JAJINTEJIbHBIN MEPHUO/ YACTH
MO3Ta M IIPOU3BOJAUT CPABHUTEIbHBIU
aHaAJIN3 ¢ 3aJJaHHOM IPOTrPaMMOM, B 3TO
BpeMs UeJI0BEK CITUT, Ha BpEMs KOHTPOJIS eMy
Jlal0T IIOCMOTPETb HOBBIM  BHEO(PUIIHM,
BOCIIpUHUMAaeMbIU Kak coH. OcrasbHbie CBY
HEe  MOTyT IO3BOJINTH cebe  HMETh
HeOoTpaHUUYEHHOE BpeMs /IS cOopa ¥ aHaIu3a
CUTYaIllH, IOTOMY OBLI CO3/IaH YHUKAJIbHBIN
Metos. Kaxkpgad dacrora, HUMeOINAsAcsad y
yeJI0BEeKa, KOIHMPYeTCAd B IIOCTOPOHHIOI OHOCTPYKTYpPy, H IIpU
IIPOXOXKJAEHNH IITHypa 5Ta OWOCTPYKTypa B PEXHME pe3oHaHca
pearupyeT Ha 3ampoc. Takum obpaszoM, MULIHAPABI OHOCTPYKTYP
maoT (Kakgas) B peXHMe pe3oHaHca HHGOPMAIUI0 O COCTOSHHU
37I0POBbS YeJI0OBEKA, HAXOIAIIETOCA B Cpeie KOHTPOJIA.

Ha 3emie HeT ciaydyalHbIX OHOCTPYKTYpP — KaKaass U3 HUX
IIO/I/IEP;KUBAETCS MCXO/IsI U3 IIPOTPaMMHBIX TpeboBaHMii. IloBbIIIEHE
YPOBHS MO3Ta 4eJIOBeKa TPeOyeT yAaJIEeHUS CTaPbhIX OMOCTPYKTYP

U COoO31aHUNEC HOBDIX.
«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» XaTbi6oBa u Tpyaosas Jlonara.
Mmaea 10. OcCHOBbI NOCTPOEHUA MaTepuanbHOro mmpa mn chopmmpoBaHus reHotTunoB Mo3sra
ABTop: Pénop OmutpueBud LLikpyaHeB
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KoHTponb cocTosiHns atmocdepbil.
O0wexTn (HJIO), yeIOBHBIN THIT 346.
| h‘ IIpu BbIXOZE (hOopMUpyeTcsa TPyOKa, BHIXO B
- BUJIe I1apoBoy MosiHUU. [Ipu He0b6XoauMoCTU
_ MOTYT MAaTepuaIu30BaThCA C yBeJIUYEHUEM
. pazmMepa IpUMePHO B 124 pasa.

—— KOHTpOJ'II/IpyeT COCTOsAHHUE aTMOC(l)epI)I.
CnpaBo4HuK 4. Fnoccapun Astop: HAU LleHTp Ynpexaawwmx Ctparernm

KoHTponb No coxpaHeHUIo HeNCKaXXeHHOMN CYTH
WH(OPMaLIMOHHOIO CMbICIIOBOro coaep)XaHus

- TIPOU3BOJAUTCS CHUCTEMHOH CETHIO
YIOPABJIAKINX CHEUATU3UPOBAHHBIX
CEPBEPOB u KOHIIEHTPATOPOB,
pPACIIOJIOKEHHBIX Ha TJIyOHHE 1200
METPOB, CBSI3aHHBIX JPYT C JAPYTOM H
UMEIOIIHIX SHEpPreTHYeCcKHe
I paMuIaIbHbIE BBIXOJIbI Hil e
IIOBEPXHOCTh. TOUKHM BBIXOJIa, KakK {4
IIpaBWj0, OOOPY/IOBaHbl  ITIOCTPOEHHEM  CIEITUATU3UPOBAHHBIX
KOHCTPYKITUH (Xpambl, IIEPKBH, KOCTEJBI U T.J.), CTPYKTYPa KOTOPBIX
II03BOJISIET MPOU3BECTU MHMOPMAITMOHHOE UCTEUEHNE YITPABJIAIOIINX
IIOTOKOB U  OCYIIECTBJATH KOHTPOJb (ompoc). IlosydeHHas
vHpopManmusi IPU  IPOBEAEHUHM  «OIpoca»  IOCTyIlaeT B
aHAJIUTHUYECKYIO CTPYKTYpYy (Ympasiaswoimui Kowmiexkce Mpaasmus,
roybuHa 4200 M). Pa3dHOCTHBIE IIOKasaTear, B KOHEUHOM UTOTE,
BO3BpaIllalOTCA ~ Ha  KoMIUlekc — KaWinac  id IPUHATHA
COOTBETCTBYIOIIIMX IIPOTPAMMHBIX peIIeHUH WIN KOPPEKIUH I10
yIepKaHUIo TIpoIlecca YIIpaBIeHUsI B CMBICJIOBBIX U IEJIEBBIX paMKax
npoucrekamIiero Bekropa lleneil siBJIeHUH, JIEWCTBUU U COOBITHH.
TakuM oOpraHu30BaHHBIM 00pa30M OCYIIECTBJISIETCA CHCTEMHBIN
IIPOIECC COMPOBOXK/IEHUs IO YIIPaBJIEHUIO, B TOM UHCJIEe U ObITUEM
JIIOJIEN.

OdY Yacrtb 3. NnaBa 3. (npoaomkenne) ABTop: HUU LleHTp Ynpexaarowmx Ctparterum
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Kpyru Ha nonax

WTak, Bce KpyTru, B TOM YHCJIE U HA yposkae, co3maoT O6bekTs! (HJIIO).
Pacmosiosxkenne Bcex HJIO Ha 3emuie -3300 > h > -4400 meTpos.
OOBeKThl MOPCKOTO 0a3upoBaHUs Kpyru He cozfaioT. Eciim OO0bekT
HaxonuTcss y Bac mom goMom, OH cOo371acT KPyr, HO €ro HHUKTO He
3aMeTHUT, IPU TOM Ballle cocTosiHWe IIpu IIepeMelleHUuH OT TpaMBas
710 JoOMa MOKeT PE3KO MEHSAThCA.
OcHoBHast yactb HJIO HaxoauTcs
HUMEHHO 1IIOJT HAaCeJEHHBIMU
IIyHKTaMU. Heoxunanuoie
pas3pyIleHus JIOMOB,
[IponajiaHie WHTEpPHeTa, CBA3U
MOJKET TOKe OBITh CBA3aHO C
aktTuBu3anmern  HJIO, wu ¢
KocMocoM 5To HUKaK He CBA3aHO.
Bce HJIO ummeroT jiazepHOe OpyKHe, KOTOPO€ WCHOJIb3YEeTCA W JJId
obpatHoU cBs3u ¢ Cucremoi YupanyiaeHusa OO0beKTaMU Yyepe3 PEIIETKY
aTMOCQEPHI.

Ilepesn co3maHreM pHUCYHKA C “IMIOJIOTHA” yOMPAIOT BCEX MOCTOPOHHHUX.
ITO JIOCTUTAETCA BKIIOYEHHEM HU3KOUYaCTOTHOTO TeHeparTopa (110 THITY
CO3ZlaHUA “JIeTydux ToJUIaHANeB”). I'OHATH IIOCTOPOHHHUX HeE
obs3aTesbHO BO BcEéM paauyce. Korma nHdopmanus o6 OTCyTCTBUU
IIOCTOPOHHUX TMosABJsAeTcss Ha OObeKTe, IPOU3BOAUTCA Ilepeaava
TekcTa (12 MUHYT).

ITo 3aBepIIeHUH MHepefady yCcTaHABJIMBAETCS KaKas-JaIu00 KapTHHKA,
nmojaTBepkaammaa  axgpec  OOwbektra. Ilo  pHCYHKY  MOXKHO
WIEHTA(DUITUPOBATD:

- tun1 O0OBbeKTa;

- koopauHaThl O0bekTa o KapTe CucreMsbl YiipaBieHusA O0beKTaMu;

- TEKCT co0OIIeHns (KUTalcKasa rpaMoTa).

Kuratickas rpamoTa — 3To 00passl (He OykBbI). B oHOM 0Opase
(nepornude) MokeT OBITH CJIOBO UJIU TEKCT. PUCYHOK — 3TO cucrema
“neporyindoB”, ¥ Uepes pereTky aTMocdepsl 3TOT 00pas mepeaeTces

B Cucremy KoHTpoJis.
CraTtbs 14. Kpyru Ha nonsix ABTtop: HAU LleHTp Ynpexaatrowmnx Ctparerum
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KynbToBble COOpyXeHus

Jlns Toro, 4yTOOBI BCe HUHAUBHUIBI CBOEBPEMEHHO

MOJIyJail BCIO HeOOXOJMMYyH UHGOpMAaIUIO,

{ KoTopasgd uM ObUla KpaliHe HeoOXoaumMa JJis

" (JYyHKIIMOHUPOBAHUA MO3Ta, OBLIN pa3paboTaHbl U
— CO3/IaHbl KYJIbTOBBIE COOPYKEHUS CIEIHUATbHOU
KOHCTPYKIUU, 10 mojackaske Cucrembl. Hu ogun

IIpe/ICTaBUTEb IEPKBU BaM He cMOKeT OObACHUTD,

1oueMy /AJis ILEPKBU KyIOJIOM BbIOpaHa dopma

JIVKOBUIIBI, JJsI HHUX 9TO — caMo coboH

' pazyMerolieecs, T.e. «A3 eCMb JIapOM JITaPOBAHHOE ».
V\ﬂ IIpu CO3JIAaHUH WH(POPMaAITMOHHOMN ceTn
M3HAUaJIbHO B HEKOTOPBIX y3JIaX 30HBI XapTMaHa

OBLTH pa3MenieHbl nHGOPMaIMOHHbIE TPaHCJISAIUOHHbIE

KOHIIEHTPATOPHhI B BHUJIe I1apoB. /[mameTp 1apa — oT 2 10 33 cM, OH
IMeJI CBOUCTBA ITbe303JIeMeHTA.

VIMeHHO HaJl TAKUM IITapoM U HeoOXO0AUMO ObLIIO CTPOUTH IIEPKOBB. K
1000 TOJTy H.3. YHCJIO TAKOBBIX KOHIIEHTPATOPOB ObLIO 3260 MIapos, /10
[Tacxu 2009 rozia uX KOJIMYECTBO Y2KE He ITPEBBINIAI0 1000 eIMHUIL, K
HACTOSIIEMY BpPEMEHH JEHCTBYIOIIHX B aKTHUBHOM IIPOrPaAaMMHOM
VIPAB/AIOINIEM COCTOSIHUH 0OoJjiee He CYIIECTBYeT, IIOCKOJIbKY
nHGOpMAaIIMOHHAs TPAHCISIUIOHHASA UX JIeATEIbHOCTh OCTAaHOBJIEHA.
Ha moBepxXHOCTM HaJ TaKHWM KOHIIEHTPAaTOPOM BBICTPAWBAJIOCh
COOpYyKeHHe chenudUUHON KyJIbTOBOM KOHCTPYKIIUHM, 0OIIee
KOJIMYECTBO KOTOPBIX, T. €. «IPABUJIbHBIX» I[€PKBEH, XpaMOB U
MeueTell He JOJDKHO OBLIO IPEBBINIATh KOJIMUYECTBO PAOOTAIOIINX
KOHIIEHTPATOpPOB. Eciy 11epKoBh (MeueTh WJIM XpaM) CTOSIA He Ha
BEPTUKAJIbHOM OCU WHMOPMAIIMOHHOW TPAHCJIAIUU IIapa, TO OHU
ObLIM BHE 30HBI AKTHUBHOCTHU IIpHeMa-Iiepenaudr. PaHbIle KasKIbIH
KyIIell CTPEMUJICS TOCTPOUTDH I ceds IIEPKOBb (COPOK COPOKOB
IIEpKBell TOJIbKO B MOCKBe), HO He Bce W3 HHX O0JIafajim CcyIemn
JIeICTBEHHOCTBIO0, @ HOCUJIM TOJIbKO BTOPUUYHBIN PETPAHCIAIMOHHBIN
XapakTep IOJIJIEPKaHUA PUTYAJIOB CIIYKEHUS K MAaCCOBOCTU. ATO OBLIIO
IIPUTOAHO VI TeX WHAWUBUAOB, KOTOPHIM BCsI HHG(OpMAIMOHHASA
TpaHCJ/IAIMS He TpeboBasiach, TaK KaK OHU 110 PYHKIIUAM CBOETO MO3Ta
obsialaii  *MMaHEHTHBIM COCTOSHHEM, T. €. HWCIOJIHUTEJIbHBIU
IIPOIleCC UX OCHOBBIBAJICA HaA IPUHATOM 32 HUX JKU3HEHHO BaKHOM
peleHny JPYTUMH UWHAWBUAAMHU. Tak KakK OTKJIOHEHHE OCH
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COOPY’KE€HUA He JOJLKHO IIPEBBINIATh 12 CM OTHOCHUTEJIBHO OCH
TPAHC/IAIIMOHHON TPYOKH, TO MECTOIOJIOKEHUE TJIaBHOTO KyIloJia
JOJKHO ObLIO  OBITh MAaKCHUMAaJIbHO TOYHBIM, HHade IIEPKOBb
dyHKIIMOHATBHO Oecrosie3Ha. MHOTO JIETEH/T ¥ CKa30K CJI0KHJIOCH 34
HCTOPUI0 BCEX PEJIMTMO3HBIX KOH(MECCUU OTHOCUTEJIBHO TOTO, Kak
YyAHBIM 00pa3oM BBIOMPAJIOCh MECTO TOCTPOEHUS TaKOBBIX
COOPYKEHUH, K KaKOMYy COOBITUIO IPUYyPOUYHBAJIOCH, KAaKH€E UyTHbIE
IIPOSABJIEHUSA NPOUCXOJAUJIHN B MEPUO/, U TIOCJIE IOCTPOEHH S, — BCE 3TO
IIPOsIBJIEHNE AKTUBHOM paboThl NHMOPMAIIOHHOTO KOHIIEHTPaTOopa.

OnTuMasIbHBIM BAapUAHTOM Jyid MOCKBBI
ABJIAJICA EjlioxoBckui Xpam (ma
KapTHUHKE). OcraBanuch BCer/ia
HETPOHYTBIMU 11(0) Pa3JINYHBIM
MCTOPUYECKUM OOCTOSITETBCTBAM TOJIBKO
T€ IIEPKBU, KOTOpPbIE OBLIU IOCTABJIEHBI
IpaBWIbHO. Xpam Xpucra Criacuress BHE
30HBI XapTMaHa B00OIIEe. OTHOCUTEIHBHO
pa3MellleHHOT0 Ha IiyouHe HWHGOPMAIIMOHHOTO KOHIIEHTPATOPa,
CO3/IaBAJINCh HYHEPTeTHUYECKHE pelleTkn B @QopmMe MOHUPAMUL.
JHepreTUKa IIEPBOU MUPaAMU/IbI, T. €. MAJIOU TUPAMU/IbI, IOCTPOEHA HA
YacTOTax 71 OKTaBBI, YTO 00eCcHeurnBajIo IPSAMOU I0CTYH HHGOPMAITUU
B MO3T WHJWBHUOB, HO Ha TakKou TIJyOMHE XpaMOB CO3/1aTh
HEBO3MOXKHO.  OJHEpPreTUYeCcKHe  XapaKTEPUCTUKU  BTOPUYHOU
IIUPAMHU/IBI, T. €. OOJIBIIION — CTPOMJIUCH HAa YACTOTaX 43.5 OKTaBbI, YTO
obecrieynBasio  MEepBUYHOE  JIEKOJAUPOBAHUE  TPAHCIUPYEMOU
HHPOPMAIMU Yepe3 COOTBETCTBYIOIIMUN MYy3bIKaJIbHBIN TPAHCJIATOP,
Kak WHGOpMAMOHHBIA 0J10K. COryIacHO MPOrpaMMHON KOPPEKIIUU
IIPOIIECCOB YIpaBJIeHUS, IMPOBOAUMBIX 14 HOSOps 2005 roja, s
npuemMa uHGpOpPMAIMU HHAUBUJAMHU IOTPeOOBAJIOCh HMETh 49.5
OKTaBy mepeBojia (B 64 pasa Breilie). Posib mpeobpasoBaresisi urpasia
OoJIbIIIast IUPAMU/Ia, TMEOIAs BBIX0/T HEIIOCPEACTBEHHO B OCHOBAHIE
KpecTa HaJl IJIaBHBIM KynosioM. [lo 3ToM ImpUYMHE XapaKTepPHUCTUKU
Oo/IbIIION THUpPaMUAbl OBLIM TEpPEeCTPOeHBbl. IATO KacaeTcsi Kak
IIPAaBOCJIaBHBIX IIEPKBEU, TaK U KaTOJUYECKUX cCOOOPOB, a TaKXKe U
MHHapeToB (MedeTeli). Bce KyJIbTOBBIE COOPYKEHH S, KDOME CUHATOT —
3TO HacoC [JBOMHOTO JeMCTBUS, HCIOJb3yEMBIH Kak  JAJisd
MHOOPMAIIMOHHOTO HACHINIEHUSA, TaK W B KauecTBe OJIHOTO
13 TEXHUYECKUX 3JeMeHTOB cucrteMbl KoHTposida. IIpu cuuThIBaHUU
nHpOpMaU C MO3Ta UHAUBUIOB, IIPOUCXOAAIIUX B KOHKPETHBIE




Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

IIpOrpaMMHBblIe JHH, O00O3HAUEHHbIE B PHUTYAJIbHBIX PETUTHO3HBIX
KaJeHJapsxX II0J BHUJOM KaKOTO-JIMOO TeMaTHUEeCKOrO CIIyKEHUs,
cTpesika 00O3HauUeHa BHU3. YUACTBYIOIHE B TaKOBOM CJIY?KEHUH U3
IIEPDKBU YXOOAT «OAYXOTBOPEHHBIE» W 3a BCE CBOU JEAHUA
«IIpOILIleHHbIE». A B TIIepuoji WHAMOPMAIIMOHHOW TPAHCIAINH,

CTpeJIKON 0003HAaUeHO BBEPX, — OCYIIECTBJIAETCSA 3alllch B MO3T
UHAUBUAAM  Bced  KOMIUIEKCHON — mHOpMAIlUH,  BKJIIOYas
UHMOPMAIIUIO YIIPABJIAIOIIETO u
II03HABATEJILHOTO XapakTepa. B 1epuos

«3aIUCHU» OCYIIIeCTBJIETCA IpoIecc
CTUpPAHUSA HEHYXHbIX uHOpMAIUK, C
B BLIOPOCOM OCBOOOKIEHHBIX OT 3TOI0 SHEPTU
‘L4 Jepes3 ocTpue Kymosia. MHOTHe NbITJIUBBIE
HaOJII0/1aTeNIN B TaKWe MOMEHTHI HaOJII0/aIu
= pa3JIMUHOIr0 XapakTepa cBeTsluecsa obJiaka
HaJl IIEPKOBBIO WM MOIJIU  (ortorpadupoBaTh pas3jnuUuHbIE
DK30TUYECKOTO XapakTepa cBeueHUs. Hapojg BBIXOAUT € HOBOH
nHdopMalnel W MPUCTYHaeT K MCIOJHEHUIO TOr0, 4YTO OBLIO
IpefoIpeaesseH0 obpereHHON wHMopMaruel. Bce mpasmHuku, a
PaBHO U BCe JIHU CHATUA UHMOpPMAILIUU, MPOTPAMMHO «pacluCaHbl» U
IIPUBEJEHBI B PA3JINUYHBIX KaJIE€HaPAX BCeX PEJIMTUO3HBIX KOH(ECCUM.
Yrto KacaeTcs IIOoceTUTesield CUHAroru, — UM He Tpebyercs
KOHCTPYKIIUSI COOPY:KE€HMs, KaK y OCTaJbHBIX PEJUTHO3HBIX
KoHeccuil, 100 TPaHC/IAIMOHHBIN IIPOIecC U MprueM HHDOPMaIuu y
HUX OPOUCXOJUT IO MHOMY, IIOCKOJIBKY B (DYHKIIMAX MO3Ta OHU UMEIOT
crienqupUUHbIE YACTOTHl KOHTPOJIsA, oOOeclneunBampIlue IIPUEM-
nepezauy uHGoOpManuu 0e3 TaKoBOrO coopy:keHUA. Jas ux
HCIIOJTHUTEJILCKUX JIEUCTBUU UM TpeOyeTcsa nHGpOpMAIUs HECKOJIBKO
IIPOIIle, YeM OCTAJIbHBIM. B 3TOH CBA3U, BCe KYJILTOBBIE COOPYKEHUS
JUId UyJau3Ma JIEUCTBUTEJILHO KOHCTPYKTUBHO OTJIUYAIOTCA OT
COOPY:KEHUM  JPYyrdxX  TUIIOB  PEJIMTUO3HBIX  HallpaBJIEHUU.
KOHCTPYKTHUBHO, HAUOOJIBIINI ITOTOK IIPUHUMAEMON U Mepearolnen
nHopMaIuu obecreunBaeTcs B KOCTesIaX, IIOCKOJbKY UX OCHOBHBIE
«balHU» TIOJTHOCTHIO copa3MepHbl ¢ (OPMOU BEPIIUHBI OOJIBITON
IIMpaMU/bl, IOCTPOEHHOU HAJ, KOHI[EHTPATOPOM. XapaKTepHa TaKas
HeIpuMeTHass  O0COOEHHOCTh, —  OOJIBIIMHCTBO  KATOJIMKOB
reorpapuuecku pasMellleHO HMEHHO TaM, TIJle TEPPUTOPUU
COIIPOBOK/IEHBI U OXBau€HbI NH(POPMAITUOHHBIMU TPAHCIUPYIOIUMHU
cepBepaMy yHOpaBJeHUs, IIOJIKIIOUYEHHBIMU K  AJIBIUNCKOMY
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Kommiekcy VYnpasnenus.KaBkasckuii Kowmiiekc VYmopaBieHUs -

O6CJ’Iy}KI/IBaeT HpaBOCJIaBI/Ie u MYCYJII)MaH.
Xatbi6oB A.M. " LlepkoBb "

JI

JIMKBUIAHH 3HEPTONH(OPMAIHOHHOH TPAHCIAIHH CO CTOPOHBI
Vopaensomux Kommiekcor ctapoit CucreMsl — JIyHa -

NTnkBnpauumn aHepronHcgpopmMmaLMOHHON TPaAHCAALNUN
CO CTOPOHbI YnpaBnarwwmx KomnrnekcoB ctapou
Cucremsl

OcHoBHble I[IporpaMmbl yIpaBJieHHs OBLIN
JINKBUJIUPOBAHBI 1985.10.25
: (omHOBpeMeHHOe 3emseTpsceHue l3pauis,
! Utanus )51 ABcrpainus, JINKBU Al
cepBepOB-XpaHUTeel mporpamMm). B sToi
CBAAIBM €€ JajibHelilllee  aBTOMOTOPHOE
CyIlleCTBOBaHHE BeChbMa CKOPOTEYHO, a B
paMKax TEKYIIEro COOBITHMHOTO BpEMEHHU OOINEro XpOHOIIpoIlecca, —
BTO €ell€ W MNPEACTABJAETCA aTaBU3MOM 4UYXKJ0U id 3eMyd U
YesioBeka  «IUBUIU3AIUU»,  KOTOPHIM  Heu30exxkHO  Oyzer
JIMKBUJINPOBAH HOBOM (Bocco3paromieiica poaHou) Cucremoi
YupapieHus. 9T0O He O3HAUYaEeT, UTO TAKOBOU IIpoIlecc 3allyllleH Ha
CaMOTEK, He HMeIONUHA KOHKDPETHOTO BBIPAKEHHS BO BPEMEHU.
CymiecTByeT MHEHUE «HOPOBUIIEB», YCHJIEHHO HATHETAIOIUX
IIAHUYECKUH CTpaxX Cpeau JIIOJIEd CBOUMH «IMpeJICKa3aHUsIMU» 00
ATIOKasIuIcuce W CIENUAJIHNCTOB, 3aHUMAIOIUXCA HCCIIEJOBAHUEM
KJIACTEPHBIX TEOPETUUYECKUX HaJIOKEHUU Ha MIPOIECCHI
0b111eCTBEHHOTO pa3BUTHA, 4To TaKOBOE Tparudyeckoe
CBEpIIIEHHE OPHUEHTHPOBAHO Ha KOHeIN[ 2012 roza. Eciu Obl He
IIPOU30IIJIO  JIMKBUJAAIIUU  CTAapod  HWHTepBeHTCKOU  CHCTeMbl
YrupaBjieHus, TO € BBICOKOU BEPOATHOCTBIO CBEPIIEHUSA, TAKOBOE
ce/ioBasio Obl M OKU/IaTh, KaK BJIOKEHHBIN MPOTPAMMHBIN ITPOIIECC

IIPEXHETO YIIPABJICHU A .KnactepHaa Cuctema Ynpaenenus GbiTvem niogen
ABTOop: HUU LlenTp Ynpexagarowmux Ctparernm
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JlyHa

Bremruas Cucrema YKusHeobecniedeHus 3eMJIn,
reHepaTop mporpaMmm it 6uocdepsl
IIpousBosutT cOpoc Ilporpamm mocie uX
1repepaboTKH KomIuiekcamu Cucrem
YupasiieHusa 3eMiin.

JIyHa — BHYTpH, UMeEET MOIIHbIe KOMILJIEKCHI 1
YMHOXKHUTeIU 4dacToT (rmupamuzibl), o0bekThl (HJIO) aast KOHTpOJIs
COCTOSIHUS TOBEPXHOCTH H aTtMocdepbl. TakT BpeMeHU 3aaeTcs
JIyHoii, Bce IlporpamMmubplie (YHKIUH HCIOJHSIIOTCA II0 JIYHHOMY
(meToHckoMy) KaseHmapro. Kaxapiii roga, Ha Ilacxy, mpousBoguTcs
corjiacoBaHue TakTa BpemeHH. Ha 3emiie — 12 MPUEMHUKOB TakKTa,
ofauH u3 HuxX CroyHxeH K, AHIIns. CUTHaA/I TaKTa MOJAETCA B 03-14-
45 (Bpemst MockoBcKoe) 1 IToBTOpsieTcs 6 pas. Bce Komruiekcesr 3emn
IIEpEeCTPANBAIOT CBOM YacChl HA HOBBIM TAaKT, IPH 3TOM HHMOPMAIIHI O
CMeHe II0JIaE€TCs U B MO3T JIIOJIEN, KOTOPHIE y:Ke caMU UIIyT OPUUNHY
CMEHBI TaKTa.

Jlyna — oco0Owii 00bekT CostHeuHou cuctembl. Mmeer cBom HJIO,
3eMJIs JKUBET 110 IYHHOMY KaJeHJapIo.

I'J1aBHBIN OOBEKT IOKJIOHEHHUS Y MYCYJIbMaH.

Ha JlyHe HUKTO HUKOT/]a He ObL1 (IIpuObITHE aMepuKaHIleB Ha JIyHY —
BTO MyJAbTOUIBM, CHATHIM Ha 3emse). JluHusa yaaoB JIyHHOU
opOUTHI MeIJIEHHO MHOBOPAYMBAETCSI HaBCTpeuy ABMKeHUIO JIyHEI,
coBepInas MOJHBIA 000poT 3a 18.6 rozaa, TOrjza Kak OOJIbIIast OCh
JIyHHOIT OpOUTHI ITIOBOPAUMBAETCS B TY K€ CTOPOHY, KyJa JABHKETCS
Jlyna, c¢ mepumozom 8.85 roma. JIyHa umeeT ABe MOBEPXHOCTU —
BHEITHIOIO M BHYTPEHHIOIO.

[lnomaap BHEINIHEH IMOBEPXHOCTU- 120%10° km2 (kox JIyHBI —
koMILIeKC N 120), BHyTPEHHEN MOBEPXHOCTU- 116%101° M2 (MacKa Kojia
).Cropona, obpammeHHast kK 3emJiie, ToHbIe Ha 184 kM. IlepepaboTka
APXUBHBIX MAaTEPHAJIOB CO CITyTHHKOB IIPOU3BOAUTCS TOJBKO Ha JIyHe,
coIJIacOBaHHE ITPOU3BOJAUTCS TaK:Ke II0 TEM JIAaHHBIM, KOTOPble ObLIH
IIOJIydeHbl IIPHU 3axBaTe WHBIX IIaHeT B Kocmoce. JlyHa umeer
MOIITHBIM BBIYHUCIUTEJBHBIA IIEHTP U BCE He0oOXoauMoe I
1poBefeHns pacueToB. [1o komargam Cucrembl YpasjiaeHUsS 3eMJIH
IIPOU3BOAUTCA CcOPOC apXMBHBIX JAHHBIX, KOTOPbIE MepearTcsa Ha
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Jlyny i popmupoBaHusa HOBOU IIporpamMmbl B COOTBETCTBUU C TEMU
YCJIOBUAMM, KOTOPBIE y>Ke CO3/IaHbI HA 3eMJIe.

JIyHa — 00bEKT 0COOBIN, TIOTOMY HMeeT HaJiexkHy10 3amuTty. Ha JIyny
He MO’KeT yIacTb METEOPUT — €ro HalpaBAT B JIydllleM Cjaydae Ha
3eMJIl0, HO BCe CJydyallHble MeTeOpHUTHhl MomazarT Ha CoJiHIle
U Hcue3aloT B ero kopoHe. IIpu mpubmamkenum meteopurta JIyHa
aKTUBUPYET AHTUTPABUTAIIMOHHBIN IIOSIC (B CEKTOpEe 3axBaTa 3eMJIU
ero HeT) u JI0O0H MeTeOpUT MeHAEeT TpaekTopuio. JlyHa —
e/INHCTBEHHBIN CIIyTHUK, HMeIUU cBA3b ¢ CypoM — IIaHETOU
Merpen, 4 3Be3/1a bosbion MeaBeauiipl. JIyHa HUUEro He OTpakaer,
u ecsu Kommuiekesl JIyHbI B CBS3M C JIMKBUAAIIMEN psjla 4acTOT B
TpyOKke cBsa3u JIyHa — 3emuisd oTkaodarcsa, To JIyHy Mbl OOJIbIlle He
yBuauM. Kpome TOro, JIMKBUAAIIMA HEKOTOPBIX TPAaBUTAIL[MOHHBIX
YacToT B TPyOKe cBsA3u JIyHa — 3eMJist OTOZIBUHET JIyHY B YCJIOBUAX HE
paborarrux JIyHHbIX KOMIIIEKCOB HAa paccTosTHHE He MeHee 1 MJIH.

KM.
CnpaBo4HuK 10. JlyHa ABTOp: HAU LleHTp Ynpexaarowmux Ctpaterumn

M

MastHUK OyKO - MaTtepuaneHEIH MUAD - Mo3r CHcTeMBl YIIpaBIeHUS -
Mopdonorust # caMMeTpusi CUCTEMBI YTIpaBIeHUS 3eMIH-M y3bIKalIbHBIH psl-
My3bIKallbHAs WIN KOMaHHAas OKTaBa

MasaTHuk dyko

-  gBASETCd MaTeMaTHYeCKHMM MASITHHUKOM, TaKOH MAaATHUK,
OTKJIOHEHHBIM OT PABHOBECHOTO IT0JIOKEHMSI, COBePIITaeT KoJebaHUs B
IUIOCKOCTH, HEIIOABU>KHOHN B HHEPIIUATIbHOU
crucTeMe OTcuéTa (B JaHHOM Cjaydyae —
N CcrCTeMe OTCUETA, “CBA3aHHOM €O 3BE3JaMMU)
~ | U TOpofABJIAeT, TakuM 0Opa3oM, CBOUCTBA
~ | rupockona. Habsonarens, HaxoAAauuiica
~~ Ha 3emJle U Bpallalol[UAics BMECTe C HEl,
> HaxoAuTCA B HEeHePINaIbHOU
(Bpamiaromiericsi) CCTEME OTCUETA B OyaeT
BUZEThb, YTO IUIOCKOCTh KoJyieOaHUU MagTHHUKA  MEIJIEHHO
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IIOBOPAYUBAETCHA OTHOCHUTEJIbHO 3€MHOU MOBEPXHOCTH B CTOPOHY,
IIPOTUBOIIOJIOKHYIO HAlIpABJICHUIO BpallleHUs 3EMIIN.

Maarauk ®yko umeroT Bce Cucrembl KonTposia 3emuin. Bce BuabI
paccoryiacoBaHuu HEMEe/IJIEHHO IepesanTcd B ['s1aBHBIN
BerunciutebHbIN 1eHTP (paaHausa).  AMXarei6os * Bpawenve 3emnn. "

MaTtepuanusauyuuns HaCeKoMbIX

[TIOJIESHBIX UYesoBeuecTBy— capaH4Hd, KJOIOB,
BIIIEM, IIAyKOB U IIPOYMX, — MPOU3BOAUIACH
Cucremort VYmnpasieHus Brop:keHiieB (D0poB)
TOJIBKO B CJIy4ae IIPOBEJIEHUA JOIOJHUTEJIbHOTO
KOHTPOJIA mo wacroramM, KOTOpPble HMENU 35THU

HACE€KOMBIE.
«CBeTnbin BeHuk» JleBawoBa B «<baHHOM [lene» Xatbi6oBa u TpyaoBas Jlonara.
MmaBsa 10. OcCHOBbI NOCTPOEHUA MaTepuanbHOro mmpa u chopmmpoBaHus reHotTunoB Mo3sra
ABTop: Pénop OmutpueBud LLikpyaHeB

MaTtepunanbHbIn MUp

CymectByeT 10 64 OKTaBbl. BCcE, 4TO BbIllle, HA3BAaHO B HAayKe
aCTPAJIbHBIMU U MEHTaJIbHBIMU II0JIAMU, HO UMEHHO B HUX U >KUBYT
I'YMAHOUM/IBI (y momoxossiek — BAPABAIIIKI).

He 3aBucuMO OT MaTepuUaJibHOU CTPYKTypbl CucreMa YIpaBJieHU:
dopmupyer obpas, CTPYKTypy, KOoTopas JOoJbKHa o00JiaflaTh BCEMU
cBorictBamu, npucymumu YEJIOBEKY u ymnpasaate UM B JIIOOBIX
cuTyanusax. IIpu JoCTH:KeHUU COBMEIIeHUs C BHEIIHEN cpeaou
npousBoauTca 4dactudHasa wuiau nosHad MATEPUAJINSALIA mox
yrpasiieHueM CucreMbl YnpasieHus Kaitiac.

YACTUYHAA — Bel BUuTe NpuBUIeHNs, bapabdaliiek, KOTopble MOTYT
Y BpEJl HAaHECTH.

«CBeTnbin BeHuk» JleBawoBa B «<6aHHoM [lene» XaTbi6oBa u TpyaoBas Jlonarta.
MmaBa 2. Borom gapeHHoe... ABTop: Pégop AmutpmueBund LLkpygHeB

Mo3r Cuctembl YnpaBneHus
(C y4€TOM MHTEPBEHTCKOI'O BMEIIIATENLCTBRA),

— 9T0 KiaacrepHoe CucremMHOe (QOPMHPOBAHUE C JUHAMUYECKUM
IIPOIIECCOM  CaMOCOBEPIIIEHCTBOBAHUA IO  3TalmamM  Pa3BUTHA
BMeHEHHON IlluBwimzanuu, Haxofsdlleecss B HHEPIUOHHOM U
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HEUHEPIIMOHHOM COCTOSHUAX 5SHEPrui, NOpeAHa3HAYEHHBIU [1JIs
yIpaBjieHUs rTapMOHUEN ObITH SJHEPTUH B IIPeJiesiaxX BCero Auarna3oHa
OKTaB JJIA MOJIEJIbHOTO KOMILJIeKca J3eMJIM, HaxoAAIlIUXcs B
3aBe3€HHON Ka-cTpykType u paHee yjaoxkeHHOU Di-cTpykrype. B
06111eM KOHCTPYKTUBHOM ycTpoeHuu OH Ipe/icTaBjIeH:
- OcHoBubiMu Cucremamu YupasjieHusa (26 CY); ABapuiHbIMU
Cucremamu Ymupasinenus (32 ACY); Cucremamu ¢GOpMUPOBAHUSA
«opyxusi» (48 C®O); Apromatamu CY; CosnHeuHbIM U JIYHHBIM
Kommiekcamu; I'staBHbIMM uM  BenmomorareabHbiMU  KoMiiekcamu
Yupapnenusi; Obbektamu (Bce Tunbl 00bekToB U HJIO, 7909 en.);
Cucremamu Koutpossa; VYsaamu («BpallleHHSI», CYIIEepPHO3UIINH,
«Haxonurean», CUCTEMBI XKU3HE00ECIIeUeHN S );
- 9HepreTquCKHMH «[ITaypamu» M OOBEMHBIMHU CTPYKTypaMu
i SHEPreTUYEeCKOIo B3aNMO/IEUCTBHSI
KommiiekcoB 1 OOBEKTOB.
IleneBoe OPUEHTUPOBAHUE I10
¢dyukmmonupoBanuio  Mo3sra Cucrembl
Yupassienus ObLJ10 HaIIpaBJIeHO HA:
- ppopMUpOBaHUE KOHCTPYKTUBHOU TAPMOHUY
MEKTY 3aBE3EHHBIMU BJIEMEHTAMU
IIOCTPOEHUs SHepreTudeckux pemeTok (Ka-
CTPYKTYp B mpefiejiax OT 15 II0 128 OKTaBy) U paHee VJIOKeHHBIM
€CTECTBEHHBIM MOJIEJIbHBIM KOMILJIEKCOM SHEPreTUUYEeCKHX PEIIETOK
(Di-cTpyKTyp B IIpejiesiax OT 12 110 512 OKTaBbl);
- obecrieyeHHe TapMOHUN COBMEIIEHHOTO OBITHS DHHEPTHUH JIJIA
CO3JIaHUSA WJIIO3UU ITUBWJIN3AIIMOHHOTO PAa3BUTUsI, CKPHIBAIOIIEH
HCKYCCTBEHHO BMEHEHHYIO, BMECTO IIPEABIAYINEr0 NPOTrPaMMHOTO
€CTeCTBa, 3aJI0KeHHOTO 3eMJIe ITpu e€ oOpa30BaHUU,
- co3JaHHe CBOUX YCJIOBUH OOWUTAaHUA W YCJIOBUH YIIPaBIAEMOU
OKpY>KAIOIled  CpeAbl, MOPUTOAHBIX  JJIA
IIPUEMJIEMOTO BPEMEHHOTO CYII[€CTBOBAHUSA
’)KU3HU BCEX MMM CO3JJaHHBIX U 3aBE3EHHBIX
CYIITHOCTEeH (BKJIIOYAsA 1 OMOJIOTHYECKUX);
- pa3BuTHEe BMeHEHHOTro Pasyma 1ieHEHHOU
IUIaHeThl U Pa3zymMa MMH CO3JaHHBIX JIIOJIEN,
IIPUBEEHHBIX B IIOKJIOHHOE COCTOSHHE HX
BEIITHOTO IPUMeHEeHUs, AJis obecliedeHUs WIIIO3UU O Pa3BUTHU
[uBuausanuyu pa3yMeHHONW OpUEHTAIlH, HO B CBOUX IIPOTPAaMMHBIX
esAx;
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- IPOTPaMMHOE€ yJIOXKEHHE IIpolleccaM «Pa3BUTHSI T€HOTUIIOB MO3Ta»
u «PazButne »sHeprobmoreHesmca KJIETKH IJIOTH» B HHTepPecax
BMEHEHHS CYIIECTBEHHOM KOPPEKIMH B KOHCTPYKIIMIO MO3Ta
YeJ0BeKa, COM3MEPHYIO0 € HOA00HMeM MO3ra HHTEPBEHTOB Pa3HOIO
(pYyHKITMOHAIBHOTO YPOBHs (IIAQyKOB C OCTAHOBJIEHHOM 5BOJIIOIIHEN
OeJIKOBOI'O pa3yMa), C OJHOUW CTOPOHBI, U IIPUJAHNE KJIEeTKaM ILJIOTH
JIIOJIE BCEX COCTOSTHHUU JKU3HENEeATETbHOCTH, KOTOPBIE MOTYT OBITH
obecrieueHbl CBOMM OBITHEM IT0/, yIIPaBJIEHHEM TaAKOT'0 MO3Ta, C APYTOH

CTOpOHI)I, u npoqee MeHee SHAUYUMOeE OpI/IeHTI/IpOBaHI/Ie.
OcHoBHbIe bYHKUMK croé€B atMmocdepsbl (npoaomkeHue)
ABTop: HAU LleHTp Ynpexaatowmx Ctparerum

Mopdonorua n cummetpua Cucrtembl YnpaBneHus
3emnu

18 ocell cuMmMeTpumn + 6 TpaHCIALUN
(6bez  GYyHKOUU  BpEeMEHH), 24

A IUTUBHBIX u 108
MYJIbTUILIUKATHBHBIX BapHUaHTOB
CUMMETPpUH, - 3  IIPOCTPAHCTBA
pacueTHbIX U - 8 IIPOCTPAHCTB [JeHCTBYWOINUX; - 36 BapUaAHTOB

IIpeoOpa3oBaHus OAHOUN (POPMHEL.

CraTtbs 9. 3epkano coBpemeHHon Hayku ABTop: HAU LleHTp Ynpexaatowmnx Ctparerumn

My3blkanbHbIW psag,

Pycckas cucrema (BBemeHa Cucremoi
Yupasienus B 2007):DO, RE, MI, FA, SOL,
LA, SI, NA.C moMompi HWMEHHO 3STOH
cucTeMbl JiermugpoBaHa CBA3b. 3 YPOBHS
VICIIOJIB3YIOTCS hiW CBS3H, HET
. HeoOX0AUMOCTH B aipaBUTHOU o6pa60TKe.
ITOT A/l TIO3BOJIAET KOIMPOBATH J1I00yr0 mHDOpMaruioo B 64 —
3HAKOBON as30yke. MYy3BIKaJIbHBIN P (My3bIKaibHash OKTaBa)
COZEP>KUT 7 TOHOB U 5 IIOJYTOHOB (Bcero 12), MCHOJIb30BaHHE TOH —
IIOJIYTOH JIJaeT 22 3ByKa (COOTBETCTBYET ONTHUMaJIbHOMY asidhaBUTY),
coyeTaHMe JKe 12 Mo 2 /aeT 132 (UTO COOTBETCTBYET YHCITY JIOPUTHBIX
y3JI0B B IPOTOHHOM aToMe — 132), UJIH IBOUHOE ITOJTHOE COUeTaHue 12
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I10 2 JaeT 132. I[BOﬁHOe coueTanue COOTBETCTBYET Pa3BUTHUIO, TO €CTh

Q)YHKHI/II/I IIBOfIHOI‘O HpOCTpaHCTBa C Z[BOﬁHI)IM YMHO)KBHI/IGM BeKTOpa.
Ctatbs 9. 3epKarno cCoOBpeMeHHOW HayKu ABTop: HAU LleHTp Ynpexaawowmux CtpaTterumn

My3b|Kaana;| NJIN KOMaHAHAasA OKTaBa

M@g‘ . 8ToroB DO RE MI FA SOL LA SI NA.
/“‘,f"/ E ‘ Kaskap1ii TOH ApoOUTCS COOTBETCTBEHHO Ha 8.
m MaxkcuMaJIbHOe YHCJIO Apo0sieHui 8.
- Ton DO coorBeTcTBYyeT GpaHIy3CKOI CHCTEME.

CnpaBoyHuk 4. F'noccapunn  Atop: HUU LleHTp Ynpexaarowmnx Ctparternm

H

Hacuime 3anpemeno-HauansHas (paza nepeoro srana quBHIN3alHOHHOT O
pazeuTHA-Henens (7 nHell) - HOBBIE 30HBI AKH3HECONPORBOKIACHHA JIEO0 IEH-H 01k -
nepexonsl-HJIO (00BEKTEI)

Hacunue 3anpelwieHo

Bce IIPO0JIEMBI JTOJI>KHBI pemniaThbCs
To;iIbk0o BESHACWUJIBCTBEHHBIM cnoco6om. /Iyif yecTpaHeHust
IIOPOYHBIX, HEHY)XHBIX YK€ CerofHA IMporpaMM (B OCHOBHOM,
HACUJIbCTBEHHOTO JleiCTBUA or  Crapou
Cucremsbl), ux HeobXOAUMO  OOHApPYKUT,
IMPOABUTD, uyroObl Bce yOeawnuch B UX
IIOPOYHOCTH ¥ HEHY>KHOCTH, U TOJIbKO IIOCJIe
saroro — YCTPAHWUTD. 3tum o0O0BACHAIOTCS
IIPOMCTEKAIOIME IIpoliecchl HAa YKpauwHe, B
Cupuu, B zpauie, B EBpomne ¢ OorpoMHbIM
(«BApyr») u HeOOBACHHUMBIM KOJIMYECTBOM
Oe’KeHIIEB u T.II. IATUM xKe oOBsACHsIETCS
nostHaga HEA/IEKBATHOCTD Tak Ha3blBaeMbIX «3JIUT», U Yy HaC B
ToM umciie. 1 06 3TOM roBOpHUT y:Ke BCE 00JIbIlle U OOJIbIIE JIOAEH.
Ceiluac mpakTHUUeCKU Bce MOKa3aji, KTo ke oHU Takue! U cpeau Tak
Ha3bIBA€MbIX ITPABUTEJIEN, U CPEJIU JIIO/Iel, KOTOPbIE OKPY»KaIOT Hac, U
C KOTOPBIMH MBI IOZJIEP’KUBAEM WJIN MHOAJEPKUBAIN Kakue-anbo
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oTHomleHus. He Hy:XKHO ux cyzuTh. CyIuTh — 3TO BOOOIIE MOCIETHEE
7ieJio, TeM OoJiee B TIOHUMAHUU TOJIBKO IBOMYHOM CUCTEMBI MBIILIEHUS
— «IIJIOXO-XOPOIIIO», 0 YEM mpeKpacHo HanucaHo B «IlocaemHem
O6pamtenun kK  YeaoBeuecTBy». CrapaiiTech, IIpexK/e
Bcero, IIOHATD npoucxopsiiee M pearupoBatb B paMKax CBOErO
noHumanusa, a HE ZKEJIAHHMWA. Yto rpexa TauTh — y MHOTHUX
«YelIyTcA PYKH», UTO-HUOyAb «COTBOPUTH» B pamkax HMX
IIOHNMAHMWA crpaBedJIMBOCTH. A y KaK/IOr0 IIOHUMAaHHE CBOE U
pa3Hoe, OCHOBAHHOE, B IEPBYIO OUepe/lb, HA UX 3HAHUAX U KU3HEHHOM
OIIBITE, KOTOPHIN OBLI XOPOII B IPOIILJIOM, HO 3TO HE TOBOPHUT O TOM,
4YTO OH XOpOIlI 1 B 6y,I[yL[IeM. MnaBa 4. Yto u kakum o6pasom ABTop: LkpyaHes ®.1.

HavanbHas ¢paza nepBoro atana
LMBUNN3aLNOHHOIo pa3BnUTUSA

IIpuMeHUuTEJIHLHO /1A MOAEJIbHOTO KOMILIEKCa 3eMJIn

— HavaJIbHOM a30ll CBOEro IIEpBOro 3Talla IIUBUIN3AIOHHOIO
pa3BUTHsI  ObUIO  OOpeTeHHe  CBOEr0  COBepIIeHCTBA  IIpH
. W, [I0IIEUNTEIbCKOM YIIPABJA€HUHU CO CTOPOHBI
[HuBUIU3aIIMOHHOTO Kiacrepa rPyHObI
HuBuiauzanuu «OpuoH» (dbaza
A . «JIOIIKOJIbHOTO BOCIUTAHUSI»), B KOTOPYIO
' B Bxonur 384 LUVBWINUBALIMUU  (kak
KOJINYECTBO «Y4eOHBIX MECT» ).
ITocnenyromielr (pa3oil CBOEro IepBOTO 3Tama
IIUBUJIN3AIIMOHHOrO Pa3BUTHS 3eMJIU TOJIXKEH
OBbLI ObI OBITH IIEPEXO]T IO/, MOIIEUYUTETHbCKOE
yIpaBjieHHe cO cTopoHbl lluBuiamsamuoHHoro Kitacrepa rpymmnbl
HuBmiuzamuii «Cupuyc», B KOTOPBIH [JOJIKHO OBLIO OBITH
00beaUHEHO 784 MBUIN3aNUH (B HAaCcTOAIee BpeMs 783 BC/Ie/ICTBHE
OTCYTCTBHS B 3TOM KJIaCTEpPE OJIHOTO «y4uyeHHKa» — 3emuiu). Ho B
COOBITUUHBIN MOMEHT ITEPEXOJZIHOI'O COCTOAHUA
IIOTIIEYUTEIHCKOTO YIPAaBJIEHUs OT I'PYHIILI IUBHIN3anui « OpHOH» K
rpymiie nuBmiausanud «Cupuyc» 18000 JjeT Hazan (Kak caMbId
HEYCTONUUBBIA M cjabo 3alUINEHHBIA MNePeXOJHBIM MOMEHT II0
KOHTPOJIIO M3BHE I 3eMJIN) U OBLIO CBEPIIIEHO MHTEPBEHTCKOE
BMeIIaTeJIbCTBO co CTOPOHBI OTMHPAIOHIEI'O
nuBman3anuoHHoro Kitacrepa 90poBckor CucreMbl, He HMEIIETrO
IIEPCIEKTHUB Pa3BUTHUAA.

! ~
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«CBeTnbi BeHuk» JleBawoBa B «baHHom [lene» XaTbiooBa u Tpyaosas Jlonata.
MmaBsa 10. OcHOBbI NOCTPOEHUA MaTepuanbHOro mupa mn chopmmpoBaHus reHotTunoB Mo3sra
ABTop: Pénop OmutpueBud LLikpyaHeB

Hepens (7 gueit)

Bce iHU Hezeu pacipeesieHbl o1 CUCTEMHYI0 Pab0Ty KaKOTr0-TO
oaHoro u3 Ympasssaiomux Komrmiekcos. IToCKOJIBKY BCero 7 TaKOBBIX

‘ —— KOMILIEKCOB,  MNoOImomy u OHell @6
Hedeae ceMb, U WHOU, CKa30UYHBIMU JOTMaMH
pacrucaHHOM  IIPUYUHBI  HE  CYIIECTBYET,
IIOCKOJIBKY BCE
npyroe ECTb YBOJIAIIIUM BPE/T. Kommutekc
Kaittac mo rpaduky paboTaeT B cy0O0OTY.
[ToaToMy aHasu3 Bcell mH(pOpMaAIUU IIPOU3BOAUTC KAXKAYI0 CyO00TY
(eBpelickuii Imadar) 1 umeHHo Kominiekcom Kaitrac ¢c mpuBiedeHHEM
YyacTd  KOHTDOJIBHBIX  CTPYKTyp.  PacmosoxkeHue — CucCTeMbl
KOHTPOJIBHBIX CTPYKTYP OCYIIIECTBJIEHO BAOJb Il00epekbs THxoro
Oxeana ot CaxaysmHa 70 10kHOoro Kutas. KOHTpOJIbHbIE CTPYKTYPBHI,
HezaBucuMo OT crnenudukn ux paborsl B CYBBOTHEE BPEMA,
3a/Ial0T Bce MOTpeOHbIE 00CTOATELCTBAMHU PEXHMBI KOHTPOJIA Ha
JIAHHBIU eHb, TO €CTh peaJibHble 3HaUeHU MJIOTHOCTEHN ITOTEHITUAIOB
SHEPreTUUEeCKON PEeNIETKU 3apsAJ0B U IJIOTHOCTh ITOTEHITUAIOB CAMUX
3aps/IOB.

«CBeTnbin BeHuk» JleBawoBa B «kbaHHomM [lene» XaTtbiooBa u TpygoBas Jlonarta
rMABA 8. UH®OPMALIUA N MPOCTO UHO®OPMALIUA Astop: ®égop AmutpueBud LLkpyaHes

HoBble 30HbI XX1U3HEeCoNnpPoBOXAeHUA Noaen

Ceituac wuzaer unporecc ¢opmupoBanusas HOBBIX 30H
*KI3HEHHOTO COITPOBOXK/IEHUS, KOTOPHIH OBl «3aIlyllleH» B HOAOpe
2012 rojaa. Ninn, ecJIn CKa3aTh IIpOoIIe —
dopmupoBanne HOBOI'QO :XKHU3HEHHOTO IIPOCTPAHCTBA, YCJIOBHO
HazBaHHOTO N1 m N°2. Tak kak wuaer @(OpMHPOBAHUE,
to I'PAHMIIBI 5TuxX 30H, Ha cerogHsanuui aeHp, YC/JIOBHDBI, Ho B
OOIIUX YepTax — IOHSITHBHI.

1-1 30HAa 00CITy?KHUBAaeTCsA celiuac II0Ka elle 28-10 cepBepaMu — 5TO
y:ke ICTUHHBIE PO/IHBIE CEPBEPA uctrunaoun CY3. 2—a
30Ha — 37ecb TOJIBKO «Iomi€en» mpoliecc BKJIIOYEHHs, HO IIO
HapacTalIlel U co 3HAUUTEILHBIM CMelleHneM — HallpUMep, YTOOBI
«HaKpbIThb» I'penuio, Hranuio wu Typuumwo. IIpoaHanusupyite
COOBITHSI, IIPOUCXOAINNE B 3TUX CTpPaHaX, HAUMHAs C sIHBapsA 2016
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roga, — CobObiTus, kotopsie CO3/IAIOT JIFO/AM, TaM KUBYIIHE, U
Bam craHeT IIOHSATHO HaIlpaBjieHHe (BeKTOpP) IIPUKJIaJbIBa€MbIX
YCHWJINH B IPeo0pa30BaHUAX, IIPOUCXOAAIINX B 9TOU 30HE.
Npér npouecc MCIIOJTHUTEJIBCKUX JEVUCTBUM 4
(bopMI/IpOBaHHﬂ 6yz:yumx CO6I>ITI/II/I Vet u nporiecc mpeodbpa3oBaHUs
" (B 3aBHCHUMOCTH OT BOCTPeOOBaHUS W
a1 I'enotuna Mo3sra) CAMOI'O Mo3ra
YesoBeKka, HaxXO[AIIErocd B TOU WIH
WHOU 30HE, UJIU BHE 30H Boo6me. Ho camo
| Tipeobpa3oBaHUE 3TO
nporecc JIMBO «OTKPI)ITI/I}I» Moara,
B 3aBUCHMOCTH OT €ro TOTOBHOCTH K
' » . IIPUHATUIO TEKyIIen
HHd)opMauHI/I JII/IBO ero SAKPBITUA seuny HEILIEJIECOOBPA
3HOCTHMU panpHeNnero yuyacTus B IIpolieccax.
A xouy oOparuThb BHHUMAaHHE Ha TO, UTO IIPOIleCC IIO
¢dopmupoBanuio 30HbI N21, 3amyIlleHHbIN 23 HOAOPA 2012, roja
Hauvasicss co crpaH lOro-Bocrounoii A3um, GopMuUpPysA He TOJIBKO
M3MEHEHUsI, TPOUCXO/ISAIIIE B CHCTEME *KH3HeobeceueHns1 YeloBeka,
daope m dQayHe, HO U, caMOe IJIaBHOe, KakK YK€ BHUJHO, —
B OBIIIECTBEHHOM CO3HAHUMMW oaeil, IpOXXUBAOIUX Ha
ATUX TeppUuTOopuUsax. A He Mory JaBaTh HHMOPMAIUIO 0 KOHKPETHHIM
tepputopusaM B cuuty OBBEKTHVIBHBIX ITPMYMH. Ho obpamaro
Ballle BHUMAaHUE Ha TO, YTO HA KAaKUX-TO TEPPUTOPUAX — JIIOJU B3N
[MaJIKU U IOIILJIA BCE TPOMUTD, HA KAKUX - TO — PENININ, YTO UX KAET
«cyacTtbe» B EBpolle U Hauajii MaccoBoOe IlepeMeIleHre TyZa, HO CO
CBOMM, HEU3MEHEHHBIM HMHTEJJIeKTOM. Ha KakuX-TO TEPPUTOPUAX
JIIOAW Hava/Id PacCKas3bIBaTh APYT APYTY MPO UCTOPUYECKOE BEJINUHE
HUMEHHO UX HauW, Cco3JaBasi HJTHUM  HENPUATHE APYrux
HAIIMOHAJIbHOCTEN, YTO BIIOCJEACTBUU U «ayKHETCSA» UM B MOJIHOM
0b6béme, u T.I. IIprCMOTPUTECH BHHUMATEJIbHO K IIPOUCXOJAIIUM B
Mupe coobrtusim — u MHOI'OE CTAHET ITOHATHDBIM.
Bcé 510 1 ecth, B HeKOTOpOM BHJle — SABEPIIIEHUE BMeHEHHBIX
ucnonHuTenbeknx JIEVMCTBUM. Ho y 5Tux JelicTBUil  ecTbh
KOHKpeTHBIH ypoBeHb 3ABEPIIIEHHOI'O WCIIOJITHEHUA —
IIOKa BCE He HCIIOJHAT, OyAyT UCIIPABHO «TPYAUThCA». VI ecTh ofHA
MaJIeHbKas JIeTaJIb: aIMUHUCTPATUBHO Pa3AesIATh BCE 3Ty TEDPUTOPUU
10 KaKHM-JIH00 JIMHUSIM (rpanumam) ITOKA —
HEJIb3A1. EIJ_[E PAHO. Ho COEeTUHUTHCS JIIOZISIM
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oyzer Y2KE HEBO3MOZKHO HUKaK, IIOTOMY YTO BBEZIEH MEXaHU3M
«BO3BpaTa» B UCXOJIHYIO TOUKY.

A ecsu  TIOCMOTpPETb B «HUCXOJHYK) TOYKY» TO OKaKeTcH,
yro UIBHAYAJIBHO stux JIFOJAEN «I[TPUBE3JIN» (IpuBe3Iu B
HeunHepIuoHHOM Buje — cocT.) ¢ PASHBIX Iliraner. IToaTomy-To
OHH U «KpacHble» M «cepble» U «KeaTbie». [loaToMy OHU ©
«pasBuBaicb» USHAYAJIbBHO nHa PASHBIX MATEPUKAX un
T.1I.

IT0 oueHb nodpooHo pazobpaHo B ODPU 1 («OcHOBBI
¢dopMupoBaHUA ueJiOBeUYecTBa» OAUH N3 0a30BBIX JOKYMEHTOB
HHUU «IIYC» www.salvatorem.ru — cocr.).

«CBeTnbin BeHuk» JleBawoBa B «baHHoMm [ene» XaTtbi6oBa n TpyaoBas Jlonara.
FnaBa 6. He nopa nu 3a ctapoe ¢ nepcnektuBon HoBoro ABTop: Pégop AmutpueBund LLkpygHeB

Honb-nepexoAabl

CyllecTBYIOT  TakyKe  IIPOCTPaHCTBa-BCeJeHHbIE,  HUMEIOIIHe
MEPHOCTH L7, HO MMeIoII1e JIPYTOM CcOCTaB BellecTBa. IIpu CTHIKOBKE B
30HAX HEOJIHOPOJHOCTEHN STHUX MPOCTPAHCTB-BCEJIEHHBIX BO3HUKAET
KaHaJ MEXJy STUMH MpocTpaHcTBaMu. IIpm 5TOM, HPOHCXOIUT
IIepeTeKaHre BeIecTB, KaK B OQHO, TaK H B
JIpyroe IIpOCTPaHCTBO-BceeHHYI0. CyIecTBYIOT
1 T[PUMEPHO OJUHAKOBbIE MEPHOCTU, IIpHU
KOTOPBIX IIOTOKU MaTepPUM JIBHKYTCA B 00OUX
HallpaBJeHHUAX. ITO — He 3Be3Jla U He «UEpHas
ApIpa», a 30HA Iepexosla ©3  OJHOTO
IIPOCTPAHCTBA B Apyroe. 30HbI HEOAHOPOIHOCTH
MEPHOCTU MPOCTPAHCTBA, B KOTOPHIX IIPOUCXOJIAT
OIIMCAHHBIE BBIIIE IIPOIIECCHI, O0O3HAUNM, KaK HOJIb-IIEPEXO/IbI.
HelTpasibHbIE HOJIb-IIEPEXOABI MOTYT OBITh YCTOHYUBBIMU HJIU
BpeMEeHHBIMH, ITOABJISIONINMUCS IEPUOAUYECKH UK clioHTaHHO. Ha
3eMmyie ecTh NEeJbI PpAa  o0JacTer, Ijae IIePHOIHYEeCKU
BO3HUKAIOT HEUTpaJIbHbIE€ HOJIb-IIEpexoabl. 1 ecin B wHX
Ipejieibl MOIaZlaloT KopaOsu, caMOJIETHI, JIOAKH, JIOAU, TO OHU
OecciiefHO wHcue3aOT. TakUMH 30HAMH Ha 3eMJie  SBJISIOTCA:
BepMyackui TpeyroJbHHuK, paiionbl B I'umanasix, IlepMckast 30Ha U
apyrue. danracTel JIIOOAT 3Ty TeMy U YacTO OOBITPBHIBAIOT B CBOHUX
IIpou3BeZeHusaX. [IpakTuyeckn HEBO3MOXKHO, B C/Iyyae IOINaJaHUs B
30HY JIEHCTBUS HOJIb-TIEPEXO0/IA, ITIPECKA3aTh, B KAKYIO TOUKY 1 B KAKOE
IIPOCTPAHCTBO IIepeMecTuTCsA Matepus. He roBops yke O TOM, YTO
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BEPOATHOCTb BO3BPAIIEHHA B MCXOAHYIO TOUKY IPAKTHYECKU paBHA
Hyao. Orciopa canepyer, uro HEWTPAJIBHBIE HOJIb-
ITEPEXO/Ibl Henb3sAd WUCIOJIB30BATh JJIsA IeJIEHAIIPAaBJIEHHOTO

InepeMemicHud B IIPOCTPAHCTBE. Jlesawors Hukonain Bukrtopoeuy \ HeopHoponHas
BCeneHHas

HNO (o6bekThl)

HJIO 3eMHOr0o HNpOUMCXOKAEHUsA, 3TO — 000PyI0OBaHME JIJIs KOHTPOJISA
3a COCTOSIHHEM BHEIIIHEH cpennl (tuma 3oH7a). Ilogbeém HJIIO
3aHUMAaET 12 [HEW, ITPOU3BOJAT
KoHTpoJ1b 32 pabOTOU CTPYKTYP Ha
IUIaHeTe, COCTOSHHE IIJIAaHETHI
(Hoocdepnl), a TakKe AOCTABKOU
HeoOXo/IUMBIX pecypcoB .Homepa
00BEKTOB U3 Jemu@pPOBaHHBIX
TEKCTOB IIOCJIAaHUH (u
XapaKTEePUCTUKHA 00'BEKTOB)
IIpUBeJeHbl B MPHWIOKEHHUH 7 K
toMmy 8. Ha 3eMsit0 HUKTO He NpWIeTaeT U NPUJIETETh HE MOKET —
mobass OMOCTPYKTypa y:ke Ha moayere kK CoJTHEUHOU cucreMe OyzieT
obHapy:keHa n YHHUYTOKeHa Crcremon YmpasiaeHus 3eMmin (HOBOIT).

Bce, uto HabmIomasioch J0 2005-10-08-00-14 — 3TO 30H/BI,
BBIITyCKaeMbIE ¢ PerepoB Nocajiku (ryyorHa 4100 — 4800 M) C 1eJIbIO
KOHTPOJIS.

HJIO camu 110 cebe He jieTalOT — Ha JaJbHUE pacCTOSHUSA (B ApyTHe
raJIaKTUKU), UX MEPEBO3AT BHYTPU 3aMKHYTOH CHUCTEMBI (IIpumep —
JlyHa) u npu npubBITUM HA MeCTO MMEHHO cucTeMa obecliedyuBaeT
Tpyoku cBszu uia HJIO m sHepreTuueckyr HOAKAuKy. JlBUxKeHUE
HJIO ot “noromHpix” yCJIOBHU He 3aBUCHUT. Bcero o0beKkToB Ha 3eMIie
(B Cucreme k-cTpykTyp) 3264. KommuecTBo TUIIOB — 128.

Kask/ipIli TUTI TpeTHa3HAUEH /11 PellleHUs OT/IEIbHbBIX 3a/1a4. ABapuu
TEPHAT TOJBKO OOBEKTHI, HEe BXozsAlue B Kk - cTpykTypy. Kommiekc
Yupasienusa ob6beKTaMM pacriojiaraeTrcss B pavioHe Besnukux 03€p,
ceBepo-3ananHee Hpio-llopka. HekoTopble THIBI 06BEKTOB HUMEIOT
Jla3epHOE Opy:KHue, 32 TUIIA VIPaABJISAIOTCS poboTamMu, 2 THIA
YIIPaBJIAIOTCA UCXOAHON OMOCTPYKTYpou - mayk (pasmep 10 280 cw,
YpcIIo Jiamn — 8).
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Komnerotep HJIO
diyieMeHTapHasA suyelika KommbioTepa HJIO —
3Be3sia “maBuzja’. Ilpu mozaue 3apsjga B J1i000H
cucreMe cuuciaeHus (3, 6, 12, 8) 3Be3ga
rpeobpasyer B 8-# KoJI.
HamoMHuM, 4YTO CcHCTEMBI KOMAaHJ  JJId
ouoctpykryp, HJIO, Cucrem YmopapieHusi pab0oTalT B Pa3/IUUHBIX
cuctemax cunciaeHus. COOpKa 5JeMeEHTapHbIX SYeeK — CIHPaIb C
MaKCUMaJIbHOI €MKOCTBIO ITaMATH 102 6uT (B 10-1 cucreme). Yucio
CHPIpaJIeﬁ — oT 108 go 1024 . Keratu, 10-4 cuCTeEMa CUMCJIEHUS He
ucrosb3yercsa. Cucrema YmnpaBjieHUs 3allMChIBA€T B KOMIIBIOTED
coOOIIeHnsT M KoMaHAbl, 110 KoTopbiM HJIO u mpousBoaut
COOTBETCTBYIOIIIHE 1€ CTBUA.
bes xomannas! Hu oguH HJIO He ABUHETCS C MecTa.
Bce mcxozHbIE COOOIIEHHUS JI0 2007 ToJa — TOJIBKO Ha aHIJIMHCKOM
s3bIKe, nocse [lacxu 2007 roza — TOJBKO Ha pycckoM. TakT paboThl
ompenesnien Cucremout Ympanienuss Bpemenem (HOxxubIli Yalibe,
AHrINA).

Tpy6xu Beixoma HJIO
HJIO, JIBUTAIOIINECS u3 3 (0)i| 3eMHOH
IIOBEPXHOCTH, HUMEIT CTPYKTYypy IIapOBOU
MOJIHUH, IIpeo0pa3dyeMoll 1O 3aBepIIeHHU
JIBUPKEHHS B MaTEPUAJIbHYIO CTPYKTYPY, IIPU 5TOM
OCTalOTCA CJaeAbl — YEPHbIE MATHA Ha 3emJie OT
- TpyOOK, W3MeHeHHs B armocdepe (yparaHbl),
H3MEHEeHUs IIJIOTHOCTH peleTku atMocdepsl. Kak nipasuio, Bce HJIO
HMEIOT CBOMCTBO IIEPEXO0/IA B IPYTYIO OIITUKY.
ITocinemuuii mpumep dopMupoBanus TPyook Beixoga HJIO — yparan
Katpuna (CIIIA) — 8 TpyOOK BBIX0/Ia JIJIsl BBIXO/Ia OOBEKTOB 440 -1, 548
— 1, 346 — 6 (Bce yumuroxkennl). Uuaekcel HJIO ycioBHble. EcTh
dororpadbum TpyObok BbIxozma HJIO, HO XWMHYECKHMU aHaIU3
aTMocdepbl He TPOU3BOAUIICA.
HJIO mopckoro 0asupoBaHUSA He UMEIT TPYOOK BBIXOZIA U MOTYT
CYIIIECTBOBATh B OKTaBE€ TOUW ONTHUKH, B KOTOPOH HX 3ameuaroT. [Ipu
HCIOJIHEHNN  KoMaHy  (nBrkeHne) ota HJIO  mcmoap3yior
DHEPTeTUYECKUN 3amac peleTku 43.5 OKTaBbl, KOTOpas UMEETCS U B
Bojie. Kasxkmoe HJIO mopckoro 6a3mpoBaHUs MOKET CHSATH 10 12 %
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IIOTEHITUAJIOB PENIETKU, IOTOMY MX BBIXOJl orpaHuueH. Ilpu “Bouiere”
13 BOJIbI B aTMOc(depy co3/iaeTest TpyoKa n3 Habopa 4acToT, 10 KOTOPOU
HJIO pgBuraerca ¢ 1peoOpa3oBaHHMEM B  JIOHOJIHHUTEJIbHbBIE
MaTepHaJIbHbIE CTPYKTYPbl. PopMUpOBaHTE TPYOOK COTIPOBOK/IAETCS
ONTUYEeCKUMU 3P PEeKTaMU U 3aI1aXOM CePHI.
JBmxenve HJ1O
JI1o60e HJIO B Kocmoce aBUTaeTCs B CTPYKTYPE CO3/TAaHHOU PEIIETKH.
e Jdra pemeérka He UMeeT HUYero OoOIIero c
atMocdepoii. B o6mem ciyuae HJIO mepeBo3sT
o6bekThl THUNA JIyHbl (BHyTpu JIyHBI e€cThb BCE
HeoOX0IUMOE JIJIs 3TOT0). ATO — IIPU ABUKEHUU B
(&, manpHui Kocmoc (paccrossHue — OOJIbIe, YeM OT
3emuin f1o JIyael). I[Ipu JBU:KEHHUHW HAa KOPOTKHE
" paccrosiHusA opMupyercsa TPyOKa, M0 KOTOPOH B
IIEPBYI0 OYepe/lb CO3/Ia€TCA Cpela, B KOTOPOU
00BEKTHI OYAyT HAXOAUTHCA. 3aTEM B STOH Ke TPYOKe CO3/IaloTCs
yCI0BUS JJIs1 iepeMeltieHust oobekta. Hukakux opout 'omaHa 3/1ech
HeT. [Ipu ABMKeHUH MO TPyOKe OOBEKT HW3MEHSET OKTaBbl CBOEU
CTPYKTYpPbl ¥ Ha KOHEYHOM OJTamne MCHOJIb3yeT IOTEHINAJIbI,
HaKOIIJIEHHBIE JIJI Hero Ha KOHeUHOM nyHKTe. Eciu ectb atmocdepa,
TO B Hel (opMHUPYeTCs PeIIETKAa OIpeAeJI€HHON HaCHIIeHHOCTH,
KOTOpas U UCHOJIb3yeTcA Kak TomiuBo /i1 HJIO. HJIO nBakibl B O4HY
TOUKY IIPOCTPAaHCTBA He BJeTaeT — TaM HeT TOIUIUBa. Bce
nwiotupyemble HJIO wuMeoT coOCTBEHHBIM T'paBHUTO-MarHUTO-
AJIEKTPUYECKUU reHepaTop (THUMIa reHepaTtopa MOAKAYKHA HA CIydau
aBapum).

ITnaorel HJIO
IIpumepno 66 % HJIO — aBTOMAaThl, BBIIIOJHAKT POJIb
cucrem KoHTposiA. HJIO, wunmeromue NOHJIOTOB — 3TO
OOBEKTHI, IpeHa3HauUeHHbIE JLIsT BBIIIOJTHEHU A
oIpe/ieIEHHBIX pabor, HaIpuMep, YHUYTOKUTH
IIMBUJIN3AINI0 Ha ceBepe ADPUKH M MOJIYUYUTDH IIYCTHIHIO
Caxapa (riybmHa “nepermaxuBaHus.’ U Opeobpa3oBaHUA B
IlecOk — 70 50 MerpoB). Ilwimorer HJIO, He
IIpegHa3HaueHHbIe /17151 Bbixoaa u3 HJIO, He UMeIOT B CBOEl CTPYKTYype
cUCTeM THUIIA THINEBAPUTEILHOTO TPAKTa, KHINEUYHHKA, I[10JIOBOU
CHCTEMBI — OPH IPeoOpPa30BaHUU YACTOT OBLI COOJIIOAEH IIPUHITUII
MUHHMAJIbHBIX IIpeoOpazoBaHui. 3a 12 gHed BbIxoga HJIO B
aTMocdepy IPOU3BOAATCS Bce He0OX0UMble H3MeHeHUs1. BbI HUKOra
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He yBUANTe Bhixosiero u3 HJIO nayka (Makcumym — kutaiina). Eciu
110/1 cKaaHIpOM paccMaTpPHUBAIOTCS KOHTYPHI UeJIOBEKa, 9TO 0O3HAYaeT
TOJIPKO OZTHO — IIPHM IIOCaJiKe aBTOMaTa ObLI 3axBadyeH 4YeJIoBeK (ero
MO3T HHKOMY He HYKeH, Hy:KHa TOJIbKO pybammka). B sty pybamky
BCcTapJisseTcss Moar muioTa HJIO u oTmpaBisieTcs: B HOJIET.
[TaukoBanue HJIO

EnuHCcTBeHHAsT CTPYKTypa, KOTOpas JBUTAEeTCS B
OJMHOYECTBE WM B cocTase rpynnsl u3d 6 HJIO —
~ 9TO0 00BeKTHI 346 (aBTOMAaTHI KOHTpOJA). Korma
Bawm rosopsr, uro Busenau 9 HJIO, a He 6, TO MOKHO
BCIIOMHUTDH onTuveckue 3¢p@deKThl, Korjga o610 3
JIyubl i 2 Cosnpa. HJIO apyrux TUIOB ABUTAIOTCA TOJIBKO IIO
OJHOMY, HO /I WX JBIIKEHUs cyliecTByeT Ieabld mrat HJIO,
KOTOPBIX B OIITHUKE HE BUHO — 3TO OOBEKTHI COMPOBOXKAEHUA (TUIIA
ACKOPTa), 3alPaBIIUKH, IIITYPMaHbl, “00IIeNUT” 3alacHbIX CTPYKTYP U
TaK Jlajiee.

Cobuionenue 6aanca yactot HJIO
| Bce yacTOThI, HaIIPaBJIEHHbIE KaK (DYHKIIHSA
nercreusa Ha HJIO, mpoBepAwOTCA, U €ClIn
0OHApPY:KeHO HECOOTBETCTBHE, BKIIOUAETCS
TIOJTHAS 3all[UTa UK JUKBUAUPYETCS OOBEKT,
KOTOPBIU ObITAJICA BO3/AencTBOBaTh Ha HJIO
(mampumep, PJIC).

i 4

O0bekTsl HJIO Mopckoro 6a3upoBaHusd
O6wekTs! (HJIO) Mopckoro 6a3upoBaHus,
YCJIOBHBIU THI 444. IMeroT cBou 6askl (Bcero 16

0as).
[IpemHa3zHaYEHBI 151 aHAJIN3a MOPCKOU CpeHbI.

Csaszp HJIO

CBs13pb — B3BYKOBbIE CHTHaJBI B 8 cHcTeMe
cunuciaeHusa (8 ToHoB, mobassieHa HoTta NA). ITH
CUTHaJIBI MO>KHO 3anucarb. Kogosaa tabiuna (8 x
8) MeHseTCs KaxKAbIH JYHHBIH Mecaln. Eciu Teker
* cOOOIIeHHus Ilepe/laH B TOIUIUBHOM cpefie U
COOTBETCTBYET BCEM OIpPAaHHYEHHAM, OH BOCIPHUHUMAETCA KakK
HOpMaJibHas KOMaH/a.
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AnTeHHBIN KOHTYp (BOokpyr HJIO) cmocobeH vMeTh BO3MOKHOCTD
CBAI3U B IIpelesiaxX PEIIETKU C TOIJIMBOM JJIA IBUKeHUA. [Ipu sToM:

- Ucnosnip3yetrcsa komnbrorep HJIO.

- JIJIMHA TeKcTa 3aBUCUT OT UCTOYHHUKA (7 ICTOUYHUKOB).

- MakcuMmaJsibHas JJINHA TeKCTa He IIPEeBBIIAeT OIePaTUBHOU ITaMATH
6opToBoi DBM.

- Bce coobienue paszbuBaercsa Ha 6 rpaHoB (corjiacHO MpaBuiIy 6
CUTHAJIOB B CICTEME TOUHOTO BPEMEHM).

- B Hauaste cooOIeHus1 — agpec oTKyAa (0T 3 10 12 CUMBOJIOB), B TEKCTE
— aZipec KoMy, IIOTOMY, €CJIU MOABJIAETCA TEKCT, €r0 BOCIIPUHUMAIOT
koMmIbioTephbl Bcex HJIO, u ToIbKO mocsie onpejiesieHus MoJydaTesis
ocrasibHble HJIO TeKCeT mpoIrycKaror.

- O0Omuii aHAJIN3 TEKCTOB IIPOU3BOAUTCA Ha 0a30BOM KOMIIBIOTEDE
Cucremsl Yupasnenusa Upaangus.

B pianauu pacroJiaraeTcs BBIYHUCIUTEIbHBIN IeHTP IIporpaMMHOro
obecrreuenuss HJIO (cama MpiaHaus 3aHUMAaeT 2 MECTO B MHPE II0

IIPOTPAaMMHBIM MPOAYKTaM 1151 IBM).
Cratbsa 10. U npo HJ10O Toxe ABTOop: HAU LleHTp Ynpexaarowmnx Ctpatermm

O

O0BeM Hoochepri-O0beKTH THNA 400-O0bekTH THIIA 440-OKeaHCKHE
TeueHHA-OKTaBa-OCHOBHBIE HANIPAaBIICHNA MacIITa0HEIX H3MEHEHH Ha
[LIAHETE 3eMIId

O61em Hoochepbl

— ot h =-2200 M 710 12400 M.
Bce Cucrembl Y1ipaBjieHUd UMEIOT JUAIIa30H YIIPaBJIE€HUA — OT 12 10
512 oKTaB (3Ha4YeHHe 512 OKTaBbI =

134078079299425970995740249982058461274793658205923933
777235614437217640300735469768018742981669034276
90031858186486050 853753882811946569946433649006084096).
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Cucrema VYmupasjieHuss paboraer He C
OKTaBaMHM, a € UX IPOU3BOJAHBIMU,
IIOCTPOEHHBIMU Ha 0ase CMEeXHBIX MPOCTHIX
YuceJl.

IIpumep. OxTaBa 4 = 16. bamxkaiiiee
IIPOCTOE YUCJIO = 17, CMeKHOE = 19.

A = (17 +19) = 36. 36 = 2%2%3%3,

OcHOBa CTpPYKTypbl HOOChepbl — IIEHTA,
IIOTOMY B pas3JIOKEeHUU JOJIKHBI OBITH 5.
Yuces 2 He JOJDKHO OBITh MEHbIIIE 3HAUEHHUsI OKTaBbl. ITO — OCHOBA
KBaplIia, M0 KOTOPOMY IPOU3BOAUTCA PACUYET IIMpaMuj. PasiioxkeHue
JIOJKHO COJIEPKATh TOJIBKO 2 U 5, HO 3 He JIOJIKHO OBITh, OCTAaTOK
pPa3JIoKeHUs JIOJKeH OBITh MIPOCTBIM UMCJIOM, KOTOPOE TaKXKe UMeeT
cmerxHoe. IIpoBesisi Te ke omepanuy, MOJYYUM BTOPUYHBIU KOHTYD
nupaMmubl. Tak popmMupyeTrca MaHTHCCA, WIN KOHKpPETHAas 4acToTa,
paboraromass B CTPYKTYpE BEPXHEr0 COIMPOBOXKIAeHUA (Kaxkzjas
pabouass yactoTa JIF0O0OM MaHTHCCHI JOJKHA HUMETh 33 YaCTOThI
compoBOXK/ieHUs1). KeraTu, nmepBoe omucaHue CTPYKTYPhI HOOChepsI

nan IlymkuH (Tpu KapThI ¢ JaMOH , 33 OoraThIps, U IIpoYee)
CnpaBo4HuK 21. XpoHoKancyna ABTop: HAU LleHTp Ynpexaarowmux CtpaTterum

OTHOCUTENTPHO  paguyca 3eMJyd  TOJIHUHA  HOoocdephl
He3HAUUTeJIbHA — 7.45 KM K IIeHTPY 3eMJiH (0T YPOBHSA OBEPXHOCTH)
1 27.36 KM OT IleHTpa 3eMsiu (0T ypOBHS MOPSI).
MO:KHO OIIEHUTH 00BeM HOOC(EPBHI.
TeopeTnueckas ILIOIIA/Ib 3eMJIM paBHA 510.2
MJIH. KM2, ¢ YUYETOM pesbeda IIomaab 3eMIU
paBHa 512 MJIH. KM2, U 3Ta IUdpa COBIAJAET C
kozom 3emutn. K npumepy, kog Mapca — 480, HO
BHEIIHAA IJIONIAAb IIOBEPXHOCTH Ha Mapce He
COBIIaJaeT ¢ KozmoM Mapca; Tak Kak KOJ U
IUIOIA/Ib TOBEPXHOCTU JIOJDKHBI COBHNACTb, MOYKHO C/€JaTh
IIpEAIoI0KeHe, 4YTo Mapc MMeeT He OFHYy MHOBEPXHOCTH (T.e. HA
Mapce 10KHbBI OBITh U BHYTPEHHUE IIOBEPXHOCTH).
O0BeM HOOChEPHI PaBEH IIPUMEPHO 17817,6 MJIH. KM3. ITO — UMEHHO
cepa, BepHee, MHOIOCJOUWHBIE c(epousibl, IJe KaKIAbIUM CJIOHU
cogep:kutT onpegeneHnyiro MTHO®OPMAIIMOHHYIO cTpyKTypy.
AToT chepou; AOCTATOUHO TOHKUU (OTHOCUTEILHO pasiuyca 3eMJIn), U
JTI00bIe HapylieHus B ar006oM cioe chepousia BHocaAT MCKAZKEHU A
B HHQOPMAIIMOHHbIE CTPYKTYpbl Hoocdephl B 1mesaoMm. Hoocdepa
3aIUIIEHA, ¥ IOCTATOYHO HAJIE’KHO, KaK CBEPXY, TaK U cHU3y. CHU3y
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— 3TO ceTKa XapTMaHa, KOTOpas He [OIyCKaeT W3MeHEeHUs
AJIEKTPOMArHUTHON OCHOBBI aTmMocdepbl. ITa ceTka obOpas3oBaHa
IIepeceueHneM MATHUTHBIX, 3SJIEKTPUYECKUX ¢ TPaBUTAIMOHHBIX
CHJIOBBIX JIMHUU, 00Pa3yIuX «0CTOB» 3eMiu (MIu GopMy, IO THUILY
smumdocucrembpl  Yenoseka). CBepxy — TOPOOBPA3HOE
MarHUTHOE T0JIe, KOTOPOE SIBJISIETCS JIOBYIIKOM JIJ1s JIFOOBIX BHEITHUX
HCKaKEHU 1 O30HOBBIN CJIOM, MOJIAPU3YIOIIUIN KECTKOE U3IyUdeHUe
DJIEKTpUUECKNX W MarHUTHbIX BOJIH. Hoocepa HE ABJIAETCA
IIPOJIYKTOM  CaMOIIPOU3BOJIBHOTO  (POpPMHUPOBAHUsA, TaK  Kak
HCKYCCTBEHHOCTh BHYTPEHHEN CTPYKTYphl oO4YeBUAHA. VIMEHHO
Hoocdepa ObLIa co3/laHa 049 pa3sumua U JHCU3HU oduocucmem
Ha 3emae (371ech He 3aTparuBaeTcs BOMPOC 00 HCIIOJIb30BAHUU
OJHOKJIETOUHBIX JJid  (QOPMUPOBAHUSA BEPTHUKAJIbHOU OCHOBBI
Hoocdephl). Ho HCcKycCcTBEHHOCTh MOCTPOEHUSA 3aIIUTHOTO MEXaHU3Ma
Hoocdephl OYeBHUAHA XOTS OBl MOTOMY, YTO JIOOble H3MEHEHUs,
npoucxozamue Ha J3emsie, HE 3ATPAT'MBAIOT r1aBHBIX
)KU3HEHHO Ba)XHBIX COCTABJIAIONIUX Hoochepbl — HAIMPUMED,

AaBJICHHE BO3/1yXa, BJIA2KHOCTb, TEMIIEPATYPA.

«CBeTJlbit BeHuk» H. JlleBawoBa B «baHHoM [ene» A. XaTbi6oBa u TpynoBas Jlonara.
MmaBa 3. Bapnauuu B pasmbiwuneHnax Astop: ®égop Omutpuesud LLkpygHeB

O61BbekTbl TMNAa 400

Texaudeckoe obecrieueHue u
COIIPOBOXKIEHUE yIPEeXKIAI0IIETr0o
3ampera U yIpaBismoliero gakropa —
MMMaHeHTa, OCYyIIeCTBJISJIOCh 4epes
00BEKTHI THUIIA 400, HaAJ KOTOPHIMHU
WHTEHCUBHO CTPOWJIMCH BCE XpaMbl U

npyrI/Ie KYJII)TOBbIe COOpY)KeHI/I}I.
OdPY Yactb 2.MnaBsa 3.
ABTOop: HUU LleHTp Ynpexaarowmnx Ctparermm
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OO01BbekKkTbl TNa 440

(BapuanT Anbnuiickoro Komrekca)

ITocie COOTBETCTBYIOIIIUX

IIpeoOpa30BaHUM OH HCUYe3HeT

(onTHueckH ero 60JIbIIEe He OyAeT BUJIHO).

1 Cam OOBEKT, KaK ILIa3MOUJ, YUAET Ha

JIyOUHY 710 4350 M U OyZleT HaXO/IUThCSA B
CTPYKType sHeprouHGopMaIuoOHHON

pemeTku. Ilpu mosiydyeHUM KOMaH/bl, OOBEKT MOAHUMAETCH I

HMCIOJIHEHUA IIOCTYIIMBINHNX KOMaHJ (BIUIOTh 10 IIpUMeHEeHU:

opy:kusi). Kommiekcbl Anbnbl 1 B AJIBIIBI 2 HMEKT COOCTBEHHEBIE

00BEKTHI TUIl 440, KOTOPbIE OTJIUYAIOTCS OT OOBEKTOB TUIl 440 Ha

Kommiekcax Ypai, KaBkas, Kaitsiac u mpo4dux.

Matkoii (6a30i 1JI1 mepeBO3KU) BCeX OOBEKTOB THUIIA 440 SABJSETCA

Jlyna. IIpu cBs3u JIyHa - 3eMuisl co371a€Tcsl BpeMeHHasi TPyOKa CBSI3H,

110 KOTOPOU IIJIa3MOU/IBI B 57 OKTaBe MPUOBIBAIN Ha 3eMJIIO.

Ha 3emsie 70 mocagku OOBEKTOB ObLIM HPUTOTOBJEHBI HE TOJIBKO

MecTa II0CaJioK, HO W MecTa XpaHeHUs, a TakKe IIPOJIOKEeHbI

SHeprouH@gopMauoHHble  KaHaJIbL. IdHepronHGopMaIuOHHbIE

KaHaJIbl  CBA3BIBAIOT KaXKIbli OOBEKT €  COOTBETCTBYIOIUM

Kommiekcom, c¢ IvtaBHou Cucremou VYupasiaenus, c¢ Cucremon

YupaBnenuss OObekTamu, ¢ HeHTpaMu Ilogkaukm (Takoi, Kak

bepmyzbl).

YuutbiBas, 4YTO Bce OOBEKTBI THIA 440 KOHTUHEHTAJIBHOTO

6a3upoBaHUs, NePexoHble MPOIecchl Y HUX 0oJiee CJIOKHBIE, YeEM y

00BEKTOB MOPCKOT'0 Oa3MpOBaHMUSI.

Y 06beKTOB THUIIA 440 YeThIpe BUjla MpeoOpa3oBaHUN UX COCTOSTHUA:

A) 31 «—— 57 IOJTBEM U TIOCAKA.

B) 31 ——57

3a4YMCTKA TEPPUTOPUH (Bce COBPEMEHHBIE IIYCThIHU — CJIE/IbI YHU

YTOKEHHOU OBIBIIIEN ITUBU/IN3AIUH IIPU BTOPKEHUN ).

B) 31— 57 nepenér Ha JIyHy 1 0O0paTHO.

I') 31 «—— 57 mepeBO3Ka IacCa’kKUPOB.

Mubopmalius Ha KOMIILIOTEPHI 00EKTOB HOCTYTIAET:

- ot Cucremsbl YirpasjeHus (12 cUCTeMa CUNCIIEHUS).

- OT UHBIX 00BEKTOB (6 cucTeMa CUMCIEHUs).

- OT buocTpyKTyp 42, 44 reHOTUIIa MO3ra (3 cucTeMa CUNCIEHUA).
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OO0BeKThl THHA 440 HMeEIOT
coOCTBEHHbIE T€HEpPaToOphl MO
OKTaBam 67 — 127, a Takxke
COOCTBEHHYI0O  CHHXPOHU3AIUIO
TaKTa BpPeMEeHU, UYTO BaKHO JIJIs
BCEX OKTaB H3TOro JiMarnasoHa.
Kpome TOro, oHU WMEIT CBOU
KaJieHJapb U cBoio [Iporpammy
(koTopasi BKJIIOUAEeTCs B cJydae He KOPPEKTHOrO HCIIOJIb30BaHUSA
obmrent IIporpammel). Ha kaXaplil OTpe30K BpeMeHU 0OBEKT UMEET 6
BapHaHTOB aBapuUHBIX IIporpamMMm, a B ciaydyae BO3HHKHOBEHHS
TaKOBOTO, 00BEKT IPOU3BOJUT MOABEM U HHUITUATUBHYIO KOPPEKITHUIO
Buemnent [Iporpammsbl. TpyOka /i BbIxola 00bEKTa TUIT 440 — 3TO
KaHasl TUUIa3Mbl, MO03TOMY BHENIHHUUW KOHTYP OOBEKTa IPU BBIXOJE
(Bxo/ie) MMeeT 3aIlUTy B BHJE ILJIa3MEHHOrO0 He Pa3PYIIAIIIerocs
mapa (Ha d¢oro BbiIe). Ilocse 3aBeplieHHsT TPaHCMYTAIIUM IO
nporpamMMe 00BeKT wucnosab3yer I-M-I' reHepaTopbl (DJIeKTpo-
Marnuro-I'paBuTaliuoHHbIE) C cOOCTBEHHBIM 3aracom

BJIeKTpI/IquKOI‘O IIOTEeHII1aJIaA.
OdY Yactb 2. (naBa 3. (npogomkeHne) Astop: HUU LleHTp Ynpexaarwmx Ctpaternm

OkeaHcKue TeyeHus

Bce  Kommiekcsl  YnopasieHus,
Cucremsl YupasieHus, TepMUuHaIbl,
V3abl, PazBoaxu, oo0bekTsl (HJIO)
CBSI3aHBI MeXKJy coboil TpyOKamw,
AuaMeTp = 2200 MeTpoB. Bce oHM
pacmosiaraloTcss  HUXe - 2200
MeTpoB. Ilo astum  TpybkKam
IIPOU3BOJIUTCA IOCTOAHHAA HAallpaBJIEHHAA SHEPreTUuyecKas MoJKaukKa
CTPYKTYp. IMeHHO 5Ta noZikauka U POpMHUPYeT OKeaHCKHe TeueHus. B
y3J1ax yCTaHOBJIEHBI OOBEKTBHI, KOTOPHIE CO3/AIOT TPABUTAIMOHHOE
CMellleHre, U MaTepuaJbHasd Macca BOJABI JBUTAETCH II0 YKA3aHHOMY

HaHpaBJIeHI/IIO.
CnpaBo4HuK 12. MpamopHoe mope ABTop: HAW LleHTp Ynpexaarwwmx Ctpaternmn

[
=
w

0°

Latitude
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OkTaBa

[IpesicTaBUM BOJIHY, IMEIOIIYIO 2 KOJIEOAHMS
M B cekyHay. CremeHH 3TOro 4YMCJIa U €CTh
nuakas uacTera - mmakaawota  OKTABA. [Ipe/iesIbHOE COCTOSIHUE — 54 OKTaBa.
\/\/\/\/\/ OxTaBa 54.375 — TO raMMa — U3JIydeHHe.

48 OKTaBa — COJIHEUHBIH CBET U TaK JaJIee.
riomTmOTOI EREGEE®T OkTaBa  — UeTHOe OCHOBAaHHME  OKTABBI
oIpejiesisieT BECh CIEKTP CBA3EU CTPYKTYP.
OkTaBa pacCUYUTHIBAETCS C JII0OOOI TOYHOCTHIO.
OKTaBa — 5TO cTeneHsb 2 (21, n — OKTaBa).
MuHuMasbHasI paboyas 216 = 65536
MaxkcuMasibHas pabouast 2128 =
340282366920938463463374607431768211456
OxTaBa 3emuu
2512—
1340780792994259709957402499820584612747936582059239337
77235614437217640300735469768018742981669034276900318581
864860508537538828119465690946433649006084096
Bupapl : Mys3bslKasibHasd, WX KOMaH/HasA OKTaBa - MaremaTtuudeckas
okraBa - Ilapamerpuueckasa okraBa - HacrorHad okraBa - llosieBas
okTtaBa - KomoBass okraBa - bwumosiornueckasa OKTaBa -
NudopmanmoHHasa OKTasa.
Bce OKTaBBI CTPOrO B3aMMOYBA3AHBI MEXKAY COOOM, KaxKaas OKTaBa
4acToThl uMeeT 64 — IO3UIMOHHYIO CETKY.
VI3MeHeHMe 3JIEKTPUYECKOr0 UM MarHUuTHOT'O
IIOTEHIIMAJIOB U3MEHSAET CBA3U CTPYKTYPhI, U
HUMEHHO 3TOT 3(p@EeKT HCHOJb3yeTCs IPHU
ABIKeHUU (M IpU TpaHCMyTaruu). ITOT Ke
5 dEKT UCNOIb3yeTCA JJid N3MEHEHUs 1BETa,
R 7 D IIPOYHOCTH U JIPYTUX XapaKTepUCTUK. CrcTeMBbI
» > ynpaBjeHus  (IIEHTPBI)  BJIAQZIEIOT  BCEM
YaCTOTHBIM MEXaHU3MOM J3eMJIX B MOTYT
IIPSAMO WJIHA KOCBEHHO BO3/IelCTBOBAaTh Ha
Jr00ble N3MEHEHU S, BIIOTh O YHUUTOXKeHUA 3eMiii. He cyiecTByeT
Ha 3eMJie KaKOW-JIHM00 aBTOHOMHOM CHCTEMBI (ecji OHa He HMeeT
COOCTBEHHOTO  TI'PaBUTO-MAarHUTO-3JIEKTPHUYECKOTO  T'eHepaTopa).
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Kaxxipiit 61000 bEKT HA 3eMJle TIPU POXKJIEHUH TTIOTydaeT COOCTBEHHYIO
CHCTEMY >KHU3HEOOeCIIeueHNsl, PACCUMTAHHYI Ha 124 roza paboOThI
Mosra. [Ipu yrepe cBs3m Mo3ra ¢ opraHamMu (HampuMep, CHCTEMOMU
IepuKap/), MO3r OCTaHABJIWMBAeT cepjne. VICIOoJHUTEeTbHBIN
MEXaHM3M MO3Tra 3aJI0KeH B UepelmHOU KOpOOKe M CTBOJIE CIIMHHOTO
Mo3sra. llenTp perysiapao BCEM nipenocrasisieT nHGOPMAIUIO, U €CIIN
MO3T MMEET BO3MOXKHOCTh “CHUMATh € 00pabaThIBaTh IIOJIYUEHHYIO
nHGOpPMAIINI, TO OMOCTPYKTYpPa HAXOAUTCA HA JJOCTATOYHO BHICOKOM
MHOOPMAIIMOHHOM yPOBHE. 3a/1eMICTBOBAHO 4.28 % MO03ra, pa3BUTHUIO
MO3ra CII0COOCTBYeT JIyXOBHBIN pocT (He pesurusi). MHbopmamus
“mpuxoaut” ¢ My3bikasibHIM PYCCKUM psioM, KOTOPBIN U SIBJISIETCS
0a30BBIM, €T0 HE HaJI0 IIEPEBOAUTDH HAa APYTHE SA3bIKH, OKTaBa MOHATHA
BCEM.

MaHTHCCca OKTaBbI
ManTHCcca OKTaBbl — 3TO 6A30BBIN KO/, TPUMEHSETCS IIPU ITOCTPOEHUU
MaHTHUCC JJid OUOCTPYKTYpP, AJs (HOPMHUPOBAHUA T'PaBUTAITMOHHBIX
YaCTOT, JIJIs CBSI3U U JIJIA YIIPaBJIE€HUSI.
IIpumep. 56.225375450 = 56 + 56*(9/40 + 3/8 + 18/40)
ITpocTeie yncna.
Bce mipocTthie unciia ot 1 710 2128.
CucreMbl CUMCIIEHU.
HcnosnbayioTess 3, 6, 12, 8 cucreMbl cuucieHus. KoMmiiekcsl 10-
PUYHYIO CUCTEMY HE UCIIOJIb3YIOT!
OxTaBa MAarHUTHOT'O UMIIyJIbCA OITPeIesIseT TUIT TaMATH, U YeM BBIIIIE

OKTaBa, TEM HUKE IIOTEHIIHAJI 3alllUTbl HOCUTEJ/IA ITAMATHU. A.M. Xatbi6oB "
Mog3r (noytu no JapBuHy), unu nogpaxaHme O.Ceudry "

OCHOBHbIe HanpaBJfieHUAA MacLUTaOHbIX U3BMEHEHUN
Ha nnaHeTte 3emMns

—~ ....BOILIOIIIaeMbI€ HbIHE Uepe3 JIEHCTBUSA U COOBITHS
# Ha 3eMJle U Kacaroliecs HEIIOCPEACTBEHHO CaMOr0
_ (bakTa BOBJIEUEHHNS B HUX JIIOJIEH IO/ YIIPpABIEHEM
HOBOI CHCTEMBI, OPHEHTHDPOBAHBI Ha CJIE/TyOTIHe:
¥ - BOCcO3/JaHUE TpexHed (Io I/IHTepBeHTCKOI/I)
KOMILJIEKCHOM TapMOHHH YIIPABJISIEMOTO OBITHA 0Aa30BBIX SHEPTUI B €€
MCTUHHOMH (JI0/IeKasaApaIbHOM) KOHCTPYKIIUH, B IIPeie/IaX YPOBHEH OT
12 J10 512 OKTaBBI BKIIOYUTETHFHO, HAXOIAIUXCS KaK B MAaTEPUATILHOM,
TaK U HE MaTEPHAJTbHOM COCTOSHHSIX. YIPaBJIEHYECKOE CHCTEMHOE
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HaAIIpaBJIEHUE - JIMKBUAAIMS TIpeoOsajaronie AeHCTBEeHHOCTH 0a30BBIX
YyKEPOIHBIX (KyOMUecKUX) KOHCTPYKIINUN SHEPTUU, IPUBHECEHHBIX U
BMEHEHHBIX U3BHE 18000 JIeT Ha3a/ B IIpejiesiax oT 15 110 128 OKTaBy,
CYIIIECTBEHHO NU3MEHHUBIINX PaHeEe BCE UCTUHHO JAPOBAHHOE €CTECTBO
MaTepHaJIbHOIO U HE MaTepUaJIbHOIO MHUpa, B TOM UYHCJIE U YCJIOBUM
)KU3HECONIPOBOXKJAeHUA Ha J3emsie. KOHCTPYKTHBHOE CHCTEMHOE
HalpaBJIeHUE;

- [IOJIHAsA peaHUMalnuss UCTHHHBIX KommiekcoB CucTeMbl
Yupapinenuss ObITHeM  0a30BBIX HHepruil  (JomeKasIpaJbHOU
KOHCTPYKIIMM) W BOCCO3JAaHMS BCEX IIPOIECCOB Pa3BUTHS HCTHHHON
cyocrannuu Pasyma Ha 3emisie, B TOM 4YHCIe U 00sI3aTeJIbHON €ro
urocracu, — Pazyma YesroBeuecrTna.

CyIIIHOCTHOE CUCTEMHOE HallpaBJIEHUE;

- Boccoszaanue YenoBeka IIyTEM U3MeHEHHU KOMILJIEKCHBIX YCIOBUM

JKU3HECONIPOBOKIeHU A, MPUAAHUA eMY

HCTUHHBIX ero byHKITUU u
IpegHa3HAYeHUsA B 0OOIIEeM ITpoliecce
Yupasnenus pPa3BUTHEM

HuBuiuzanuu IJIAHETHI 3emuid,
n3MeHeHNe YpPOBHA OKTaB Moasra u
COOTBETCTBYIOII[EE IIpeJIOCTaBJIEHUE

MHOTO YPOBHS II03HAHUA 0
«CoTBOpEHHOM Mupe», ¢ TIOCIeAyIOIled KOppPeKInel BCeu
KoHCTpyKIIUM ~ OpraHM30BaHHOTO  ObITHA, —  YejioBedecTBO.

HampaByienune: «Enutumbn» OOIIECTBY JIOAEW 3a HUX IIOPOUYHOE
IIpeAIIeCTBYIOIee ObITHE;

- BOCCO3/IlaHME BCEro KOMILJIEKCA YIPABJIAKIUX COCTOSHUU,
CBSI3AaHHBIX C PA3BUTHMEM HCTUHHOU IporpaMMHou l[luBuiausanuu
3eMyii ¢ YYETOM 0053aTEJIBHOTO YIPEXK/IAOIIET0 YCKOPEHHOTO
CO3UJAHMSA, KAK HEOTheMJIEMOW KOMIEHCAIIMM 34 «yTpadeHHBbIE»
18 000 Jer cobObITHUWHOTO BpeMeHu. Hampassienue: «OTBep3u

(otkpbrTre) Cenn ucTuHHOM LuBUIM3auy 3eMIIH».
KoHCTpyKLMA opraHn3oBaHHOro obLITusa nogeu ABTop: HAU LleHTp Ynpexaatowmx Ctpaternm
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Il

[Tepenuch yacTH MporpaMmel ¢ MaTpulbI-IIHpaMuaa Xeonca J1aTyuK KOHTPOJIA
g Cucremel YrpaeneHus J/[puxkenueM 3eMid U ConHeuyHoil CHCTEMEL-
[TnanetapHas Cucrema 3eMiH - [loneszHeple uckonaeMmele-Ilonyuenne
uHopmanuu oT CHcTeMsl YrparneHus-IIpuém u nepeada HHGopMauu-
[Tpopains! B 3eMne-IIporpamma co3iaHus €IHHOI COLHANBHOMN Cpebl-
[TpoctpancTBO M KU3HU-«IIpoToHHEIE» 3Be316l H HoBoe ConHlle-ITapameTprl
3emiu 10 HananeHua-Ilacxa-«Ilayrunan-Ilepexoansiii nepuon 2012 - 2024r.r.-
[Tupamunei-ITonHoe oxusnenne —-BOCKPEIIEHHE -IIporpamMmHoe OviTHE
3emun-IIporpammel 1 IIporrossl-ITporpamMmmHElil reHepaTtop CHCTEMBL
yrpaeneHusa 3eMiu-IIponecc ynpapieHusa BceM OBITHEM dHEPTHIA

NMepenucb YacTu nporpamMmmbi C MaTpuLbl

Eciiu Bcé B HOpMe, Ha Ilacxy nnpousdBozAaT IIEPEIIMCH YACTU
ITPOT'PAMMDBI ¢ matputis! (o koxy). Kak mpaBusio, 3To Ha 1-5 JIeT.
ITocne Ilacxu MOPOU3BOAUTCA HArpy3Ka PENIETKU aTMocdephl, u
YesioBeK HAUMHAET «AyMaTb». Bo BpeMs «Ilepenucu» MOKET ObITh
copomena awbaa napopmanusa — 'PYIIIIOBOE ITIOBEJAEHUE,
PEIIIEHUE TEXHUYECKOHN IIPOBJIEMbBbI, BEJEHUE
BOHMHBI u T.. Bce MaTpuIiibl UHAMBUAYAJbHBI U UMEKOT TOT KO/,
KOTOPBIM XpaHUTCA MO AaHHOMY YesioBeKy B apxuBe KojoB. Ilepen
ImyckoM lIporpaMMbl MpPOU3BOAUTCA 7 - KPpaTHOE TeCTUPOBaHUeE
HCIOJTHEeHUA (7 pa3 oTMepb). Ecyiu npu TecTUpoBaHUU OOHAPYKEHDI
OImUOKY, TPOU3BOAUTCA Koppekiusa. Ilocie mycka mporpaMMbl
Yenoseky ¢opmupyerca KOPUJOP JIEVICTBHM, B mpenenax
KOTOPOI'0 U OcCylllecTBiAeTcA BblnosiHeHue IIporpammel. Ilpu stom

N ﬁ Hukakue HOBOBBeaeHHUs HE MOIYT ObITh
BOCIIPUHATHI, © Jiobad  uHoOpMaIus,
npotuBopevainas IIporpamme, urHopupyercs
(w1 pasBopauuBaeTcsi B €€  CTOPOHY).
Kommuieke «CBetr/I» 371ech NOpUHUMAET
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«y4JacTue» UMEeHHO B YETKOM MOHMMAHUN M03roM c(pOpMUPOBAHHOTO
kopuziopa perictBuii u HEJOIIYIIIEHUN npuema Mo3srom
nHpopManuu, kotopas Mosker HAPYIIIMTh BMEHEHHOE.

Hactynuno Bpewms lNpasabl 4actb 1 - ©. 0. LkpyaHeB

NMupamupa Xeonca — gaTyuK KOHTPOIIA
ana Cucrtembl YnpasneHusa A BuxeHuem 3emMnu
n ConHe4yHon Cucrtembl

[lupamuzia Xeolica paclojioKEHA HA  TEPPUTOPHUU  C
KOOpAWHATaAaMU 30° C.1I. M 30° B.A. CeBepHadA IJIOCKOCTb ITUPAMU/IBI
nMeeT opueHTanuio Ha CeBep, TOUHOCTD 2.

IIEPBOM IAPaMUA0U ¢ HAKJIOHOM ILJIOCKOCTH 52° M C BXOZIOM IIO]
yrioM 280, oTkyAa 6bL1a BujHa [lossipHast 3Be3/ia, ObLIa IMHPaMUIa
o Meaymom. OHa paspyliieHa (CYuTaloT, YTO ObLIIO 3eMJIeTPsACEHUE).
Pazmepsbl e€ ObLTH MEHBIIIE, UeM y O0Jiee To3/1Hel — XeorIica.
CrpemiieHre BbIAEP;KATh yroJl 52° W HAKJIOH BXO0Jla C BHU3YyaJIbHBIM
HaOmoenueM 3a IlossipHOll 3Be3moll He ciaydaeH. Kpome Toro,
COOTHOIIIEHUsI HEKOTOPBIX BEJIMYUH YKa3bIBAIOT YroJl HaKJIOHA
IJIOCKOCTH IUPAMU/IBI.

Bropoiui BbIBOA. [Ipu cTpouTenbcTBE ITHUPAMIU/T
HCII0JIb30BaJIaCh CUCTEMA (pusmyeckux
e/INHUI], KOTopasa ocTajach TauiHOU. IlepeBoj Ha
CYIIECTBYIOIYI0O CHCTEMY €AWHUI] He [JaeT
IIpEJICTABJIEHUA O CMbICJIE ©W  Ha3HA4YeHUU
MUpaMU/bL.

HexkoTopbie COOTHOILIIEHUA BEJIMYUH B ITUPaMUie XeOollca YKa3bIBAKOT
Ha CyIIeCTBOBAHHE CKPBITOM (BO3MOXKHO, IJIABHOW) IIMPaMUbI,
N3y4YeHUe KOTOpOH COBPEMEHHBIMU TEXHUYECKUMU
cpencreamu HEBO3MOZKHO.

PaccmorpuM mnupaMuay Xeornca ¢ TOYKH 3peHHs YIIpaBJdwolnen
Cucremsl (mupamuga Xeonca — JATUMK KOHTPOJIA pains CucreMbl
Yupasienus JIprmxenueM 3evuin u CostHedHOH CHCTEMBI).

Nupexc CY 13 u CC = 555 (13 TEKCTOB KOMAaH/I).

ITapameTpsl nupamMmuabl XeoI1ica:

cropoHa: AB = 230.62 wm;
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P BBICOTA: OoC = 146.75 M;
-~ BBICOTA C yuetoMm cpe3a: SC = 138.38;
N e || cTOopoHa: OA = 219.38 Mm;
- == | mpoekius cropoHbl OA (AC)= 163.07 Mm;
_ YTOJI HaKJIOHA TIOCKOCTH = 51.84°;
Poczer ° BBICOTa BXOoja = 18 Mm;

o6beM (0e3 cpe3aHHOU BEePITUHBI): V=2601238 Ms3.
KonTyp nmumpamuabl Xeomnca okanmiger mHaa IIupamwuaa,
KOTOpasA U ABJIAETCA IJIABHOM.
I[Tupamuza  Xeomca  UMeeT  HEKOTOPHIE
ocobenHoct: IOro-BOCTOUHBIM YTOJI BBIIIIE
CeBepo-3anaiHOro HA 2 CM.
Pazmep BXojla CTpPOro paccuurTaH (cm.
HIKeE).
yros AOB = 63.4° = 63°25;
2*AB/0C=2%230.62/146.75=3.1430;
CTOPOHA ILIOINAAKMU Ay = 13,15359 M;
IIONIAAb IVIOIIAAKHA Sn=173,0169419885 m;
OTHOMIEHUE Aocrosanus/An=17,532855436.
CkpbITasa nupaMuyzia uMmeer pemerky 53.625. Keratu, MMEHHO B
aro nupamuzie 3anoxkeHo «I[[POKJIATUE ®APAOHOB» —
paauamuoHHas uvacrora (ramma-msiaydenue). OOparHas
BesimunHA h/-=1,799807825657309.
3HaueHUe 0.555 UTPaeT UCKIIUUTETBHYIO POJIb B 'eHeTHKe. ITO U KO/
KOMILJIeKca. Bee 3 mupaMuibl CTOSIT HA CIIMPAJIU 30JI0TOTO CeUeHUsl.
Hanpasienue B3rsaa churakca — Ha Cupuyce. OTKPHITO IIPUMEPHO B
1985 1. JlopoxkKa, uayiasi OT TpeTbell MupaMu/Ibl, HalIpaBjaeHa TOUHO
K JIpyro TOukKe B mpomopumum f1  Ha OOJIBIIION CTOPOHE
30JI0TOCEUEHHOTO IIPSAMOYTOJIbHUKA. PacceuéM MOpsAMOYTOJbHUK
BEPTUKAJIbHO. ITa JIMHUA IPOXOJUT TOYHO BJOJIb W MHapasljieJbHO
IUIOCKOCTH BEPTHKAJIBHOTO (poHTOHA TosioBHOro ybopa CduHkca.
Eciii mpoAjiuTh JIMHUIO I02KHOTO OCHOBAaHMS BTOPOW HUPAMH/IbI, TO
OHa KOCHETCs mpasoro mieda ChuHKca, moMmedas 0coboe MecTo.
Ecoiu mpoBecTu Kpyr Ha 3emJie, ero [uaMeTp ObLI Obl 4 KM (2,5 MUJIN).
CuuTanock, 4To BocToOK — 5TO HammpaBJeHHeE, Ky/Ia CMOTPST HUPaAMU/IbI
n CduHke, HO 5TO HeBepHO. TpHu, OpPHEHTHPOBAHHbLIE Ha
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BocTOK 'PAHU nupamua HaXoAATCA HA JIMHUAX, CXOAAIIENCs B OJTHOU
TOUKe Ha ropu3oHTe (Ha ayre). Touka Ha TOPU30HTE OKAa3bIBAETCH
TOUKOH TeJIMaKTUUYeCKOTo Bocxoia CupHyca, KOTopas pacIoyioKeHa
: He npsamo Ha Bocroke. Kpome dyHKIUuM
pernepa npamMmuzia
Xeorca BBITIOJTHAET u cerogasa QyHKITNIO
cBA3U. PaccMOTpUM IUIOMIAAKY Ha BEPIIUHE
IUpaMHUIBI W KaK HOPMY JUII OOBIYHOM
nUpaMuApl ¢ IOJyYUuM: YIroa o2 =
20.905155°... BTO YrojJ B JI0JeKadJipe
(BepminHa aojAeKasapa, LEHTP, IOJIOBUHA TpaHU). YUMUTHIBASA, UTO
atMocepa 3eMJI UMeeT BHENIHIKI CTPYKTYpPy [A0JeKaszpa, 9Ta
IpaMu/ia SABJASETCA MUPaAMUJI0N CBA3U.
OxTaBa CBsA3M 51.125125.
KoHTyp nmupaMubl — pajualiioOHHAasA PeIleTKa 53,375 OKTaBa.
B oTsinune OT peleéTkyd OpUeHTAIINU, KOTOpas UMeeT OTKJIOHEHUE 6 K
IOry, nupamua cB43u — CTPOTO MO OCU HOHHOU ITMPaAMU/IbI.
[Tupamua OpUEeHTAluU nMeeT CTPYKTYPY
53,625. IIPUBOPOB, onpepenawmux 3ty yacrory, HET, HO oHa
OuoJsiormueckl BocnpuHHMaeTcs. [lupamuza mpesHa3sHaAYeHA AJIs
paGcoThIl B HMCXOAHOM CTPYKType arMocdephbl (momaexasap).
Ob6pamaro Ha 3To0 BHUMaHue. IIpu OTHpaBHOU TOUYKe — ILJIOIIAJKa
nupamMuibl  Xeorca, IIOJyYWJIM 30JI0TYyI0 NHpaMHJy. YUUThIBasA
HETOYHOCTh IPEAOCTaBJIEHHs BXOJHBIX JIAHHBIX (pa3mephl), TEM He
MeHee, TOJIyYWJIHd Pe3yJibTaT, KOTOPBhIU YyKa3bIBaeT HE TOJIBKO Ha
CMBICJI TUPpAaMUbl XeO0ICa, HO U HA TO, YTO CTPOWJIN €€ U BBIIOJIHSIN
pacuétsl HE TE, KT0 Oeras ¢ JiykaMu U CTpeJIaMH.
3osortas mupamuzga: 2¥*PM/NM=1.6180339... ¥ HMEHHO B3TO
OTHOCHT €€ eIll€ U K CUCTEME CBA3U. 3a ThICAYM JIET MOHHAA CTPYKTypa
W3MEHUJIAaCh, HO CTPOTOE COOTBETCTBHUE MO/JIEPKMUBAETCA U CETOHA, 3a
CUET PAANAIIMOHHBIX KOHTYDPOB.

«CBeTnbiii BeHuk» JleBawoBa B «baHHoM [lenex» XaTtbi6oBa u TpyaoBas Jlonara.
FMABA 8. YPOBEHb NIMAHETAPHOU CEKPETHOCTW, UMUK «ONEPALUUA PACKPbLITUA»
ABTOp: ®énop Amutpuesud LLikpyaHes
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NMnaHeTtapHaa Cucrtema 3emnu

- bpTa co3gana B Heax passutus COBEPIIIEHHOI'O PA3YMA, as
obperenuss YesoBekoMm, HaxoxamuMca Ha 3emte, VMCTUHBI o
Cosnanumn, Pazyme m Matepuu. OcCyllieCTBUTh 3Ty
nesb — Opwio PEINIEHO Ha ocHoBe JKusoit
Knerkm mnpu I[IPABUJIbHOM passutuu Moasra
Yesr0BeKa B CHeUAJIbBHO MTOATOTOBIEHHBIX YCIOBUAX
)KU3HeconpoBOkZeHuda  CucreMbl  YIIpaBjeHUA
3eMn (CVB) Ato 6bL10 ocyinecTBieHo 3AJ/IOJII'O 0 BTOp:KeHUs

IIapa3uTU4Y€CKUX CHUJI — HHTEPBEHTOB 13 IlekenpHBIX MUDPOB.
«CBeTnbin BeHuk» JleBawoBa B «baHHoMm [ene» XaTtbi6oBa n TpyaoBas Jlonara.
IMABA 8. YPOBEHb NNAHETAPHON CEKPETHOCTMU, UITN «ONEPALIUA PACKPbLITUA»
ABTop: Pégop AmutpueBuny LUk HEeB

NMone3Hble uckonaemblie

Jlesio B TOM, UTO caMoO >XM3HEHHOe ObITHe Bcel Ouocpesbl, U
mozier B ToM yuciie, BO3MOZKHO toapko ipu OBA3ATEJ/IBHO
c(pOpMUPOBAHHBIX /IJI51 3TOTO YCJAOBHUAX }KU3HECOIPOBOXKAeHUA. HacTh
13 TAaKOBBIX YCJIOBUU OPTraHU30BBIBAETCA C MOMOIIBIO €10s1 N3 U ¢
ydacTueM pasMenieHHou B HéM CrucreMbl KOHTpoOJIS.

B moaciaoax 3Toro ciaoa NO3 ocyliecTBaAeTCA CIOKHEUITUN
ITPOIIECC IIOCTPOEHMSA wmopesnel XMMHYECKHX SJEMEHTOB Ha
HOHHOM YPOBHE, T.e. BOILIOIIAETCA MOAUMUKAIINA BCEX XUMHUUECKUX
3JIEMEHTOB B COOTBETCTBUU ¢ IIporpaMMoii OBITHS SHEPTUH IIAHETHI
3emiis (8 UX UHEPUUOHHOM U HEUHEPUUOHHOM COCMOSTHUAX).
Hazmo umeTh B BuAy ToT dakt, uto KAYK/IBIN XUMUWYECKUI
IJIEMEHT wnMeeT COTHHM TbICAY YAaCTOT, B3aUMOCBA3aHHBIX
MeXKay coboil B MOZEJIbHOU  YBA3U
(cmenmmpuUUHON UIA KaxKJIOro U3 HUX),
HaXOAAIIUXCA B CTPOrO ONpPeeIEHHBIX
paMKax TeMIlepaTypbl U JlaBiaeHus. Kakabin
e e XVMUUECKHMH 3JIEMEHT HMEEeT CBOE BpeMs
. fh- - e J IIOJIypacma/a. Ecin OCYIIECTBJISETCS

IIOJIKaYKa  IIOTEHIIMAJIOB  3apAA0B 11O
YacTOTaM, BXOJIAIIUM B MOJEJbHYI0O KOHCTPYKIIUIO SHEPTETUYECKOU
PENIETKY XHUMHUYECKOTO »JJIEMEHTa, TO BpeMA €ero IoJjypacnaja
yBesimunBaetrcsa. Eciyu HeT, TO XMMHUYECKUN BJIEMEHT pacliajlaeTcs.
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M3oTOmbl  XMMUYECKOTO  dJieMeHTa HMeT pa3Hoe  Bpemsd
CYIIIECTBOBAHMUS, UTO U OTPAKEHO B TAO/IUIlEe XUMHUUECKUX 3JIEMEHTOB

«DaépoBa» (/lyona, Poccus). B cioe, e chopMupoBaH KaKoH-TO
IIPOTPAMMHBIA XUMHUYECKHUU B3JIEMEHT, OH H3HAYaJbHO 00JIasaeT
cBOUM ObITHEM B (pOpMe cMeCcU U3 OIPeEIEHHBIX N30TOIIOB.

IIpu pacnazae camoil MOAEJAbHOU CTPYKTYPhl XMMUYECKOTO 3JIEMEHTA,
¢dopmupyerca rpymia = 4acToT, KoTopasd (UKCApPOBAHA IIO
OIIpe/ieJIEHUI0, KaK CIEKTP YacToT. JIrobas rpyIma 3TUX 4acTOT UMEET
HECYIIIYIO YacTOTy, KoTopasg ¢ sABjsdeTcss 0a30BOM Kak JJiAd
paccenBaeMOU I'PYNIIBI, TAK U JIs1 CAMOTO XUMHUYECKOTO0 3JIeMeHTa. ATa
YacToTa — paJiInaliioOHHAasA, a BCe CIEKTPHI IIOCTPOEHBI OTHOCUTEIBHO
KOHKPETHBIX PaJUaIlMOHHBIX 4YaCTOT. BaXKHO OTMETHUTD TO, UTO >KUBas
KJIETKA IJIOTH TaKXKe COAEP KUT PaJUAIMOHHbIE YACTOTHI. JTO BCETO
suimb OJIMH HecyllleCTBEHHBIN 3JIEMEHT M3 BCEr0 MHOT00Opas3us
ob1eit KoHCTpyKIiuu ObITHA SHEPTHUH 3eMJIN Kak TakoBbIX. IIpuBexy
npuMep: Opu OpoBedeHUHN Qaroporpaduu coAaepKUMoOe KJIETKU
pETUCTPUPYETCS HA CHUMKE OTHOCUTEJbHO (POHA paJiiallMOHHBIX
YacTOT, a4 He OTHOCHUTEJbHO 0a3bl camMou KJeTKU. [losTomy Bcsakoe
HCC/IeIOBAaHUE KJIETKH TOJIBKO TAKUM ITPUOOPHBIM CITOCOOOM SIBJISIETCS
BecbMa IIOBEPXHOCTHBIM 3augaTieM U JaJeK0 He OObEeKTHUBHO.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [ene» XaTbi6oBa n Tpyaosas Jlonara.
MnaBa 13. Co3HaTenbHOe NO3HaHWe HeNno3HaHHOro ABTop: ®égop AmutpueBuny LLkpyaHes

NMony4yeHue nHpopmauumm ot
CucrtemMbl YnpaBneHus

NudopMalis HOCUT CYIIECTBEHHBIN OIPEJIESAIONIUN XapaKTep
oyaymux mporpaMMubix AevictBuil i1 BOJIBIIIMHCTBA wau
(pyHKIIMOHAJIBHO OI'PAHNYEHHOI'O 3a1€EVICTBOBAHHOTO
KoJIn4yecTBa WHAUBHAOB. JlyiA oOpeTeHUsA W
00paboTKU MHOOPMAaIHU ZIOCTAaTOYHO
aKTUBUPOBATb, T.€. IIO/THATH
«IYBCTBUTEJIbHOCTD» onpeae e HHbIX
dynxkmuin Moara. TakoBbIMU HOpuUMepaMu
ABJIAIOTCA ~ HUHAUBUABI, «caeiaBIIHE»
OTKPBITUA B HayKe, HNCTOPUYECKHU
3HAYMMBbIe JUYHOCTH, IOBEPHYBIIHNE X0/
ucropun u T1.7. CBoHCTBY cTporouli  HMHMOPMAIIMOHHOU
UIeHTUPUKAIIUN ~ JIOIyCTUMO OBITh 00JIee MAacCOBBIM  TOJIBKO
i1 BOJIEE COBEPIIIEHHOTI'O yposasa PASBUTH A Mo3sra. 3to
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OJTHO U3 BaXKHEUIIHNX yCJIOBUM OYAYyIIEero COCTOSAHUA MO OOpETEHUIO

nHoro llozHauusd.
OgHOCTOpPOHHEE TOCTOAHHOE IMOJIyYeHHE TEKYIeN MH(pOopMamuu
ot CucremMbl YpaBjIeHUS

C I1€JIbI0 KOPPEKTUPOBKHU ONPe/IeIEHHBIX IIPOTPAMMHBIX JIEUCTBUU.

B »srom ciayuae TPEBYETCHA oco6biii Mo3sr, copep:kaiiuii
TPAHCJAATOP BbINIE, yeM 61 okTaBa, focraTo4yHO uMerb BJIOK —
INEPEKO/IMPOBIIINK KOMAH/I CucreMbl YIIpaBjieHUs 1 HaO0Op
OIIPEeZIEIEHHBIX HHITUKIIONEAUUYECKUX IPO(PUIbHBIX 3HAHUN. ITUM
CBOHCTBOM 00JIa/1ajIl HEKOTOPhIe HHAUBUILI 421 U 422 'eHOTUIIOB
Moa3sra (espeu u apmsHe). Ilouemy HekoTopsble? [Ipu kKaxkaom
HOBOM Iiycke IIporpammpbl, CTpPOro COTIJIaCOBAHHOW BO BpPEMEHU
OTHOCHUTEJIbHO KajieHJaapAa MeToHa, aJipeCHO A OrPAHUYEHHOTO
KOoJIn4ecTBa B 6.000.000 MHAMBHUAOB YKa3aHHbIX ['€HOTUIIOB
ocymecrsiasziace KOPPEKIINA OYHKIIUM MO3TA, Te.
«BCTABJIAJICA HOBBIM MH(MOPMAITUOHHBIN TPAHCIATOP».

Ecnn on HE OBPETAJI nHULanyuio aKTUBU3UPOBAHHOTO COCTOSHUSA
¢dyakmuit Mozra m 6p1 HE CIIOCOBEH mnosydyaTh HOBYIO
HHPOpMAIMI0 B €€ M3MEeHEHHOW KoHCTpykuuu, To BECDH
TAKOBOH COCTAB

IMOAJIEZKAJI YHUYTOZKEHUWIO. B ucropun 5T0 MPOUCXOTUIIO
He eIMHOXK/bl. IMEHHO 5TOT COCTaB M NMPUMEHAJICA B Kauwecmaee
6€WHO20 CNEUYUANUUPOBAHHO20 IJIKCNEpuMeHma, Ha HUX
oTpabaThIBAIUCh YaCTHbIE PYHKIIUH «ITPUBA3KU MAaTPHUI]» JIJIsI COCTaBa
nHAuBHUZ0B BY/IYIIIEI'O «300TOr0 MMJIJIMOHA». JTOT COCTAaB,
IIOJIyYMB  TAaKOBOHM  «HOBBIM  OJIOK», Jajmee  oTpabaThIBas
yIIpaBjeH4YecKkre (QYHKIMU B UCIOJIHUTEJILHBIX IIpPOIleccax Ha mMacce
nHAnuBU10B, KoTopble HE OTHOCUJINCD K I'eHOTUITY «4E€TBEPOK».
O6partHo#l cBs3u y ucnbiTyeMbix ¢ Cucremoit Yupasienus HET, u
pe3ysbTaThl pabothl CrcTeMa YIIpaBJIeHHs II0JIy4Yasia Yepe3 IPOBEPKY
paboThl YCTAaHOBJIEHHBIX «HH(OPMAIIMOHHBIX OJIOKOB» WU 4Yepe3
cucreMmy Konrposiga Mosra armocdepsl. Ecth Hazexx1a Ha KoMinieke
«CBetJI»? ECTB! Ho ToJIbKO B BOIIpOCax 037I0pOBJIeHUA U He boJiee

TOT'0, HIOTOMY 4UTO Hacuiaue mpuMeHeHo 66rTh HE MOZKET;
JABYyXCTOPOHHAS NOCTOSTHHAA CBA3H ¢ CucTeMol YipaBjieHU.
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ITO cHenuaabHbIM BU/J, CBA3YU, OCHOBAHHBIM Ha 00Jiee COBEPIIEHHBIX
(pyHKIIMOHAJIBHBIX CTPYKTypax Mo3ra, T.e. «HH(POPMAIIMOHHBIX
O0JI0Kax», IMOCTPOEHHBIX HA YACTOTaX BBIIIE 71 OKTABBI, HAUMHAaS
c 2.361.183.241.434.822.606.848 I'nm. Hekoropble HHIUBUJPBIL,
ob6anaomue HOBOM «CUCTEMOM CBA3M», BKIOYWINCH B
Takoe 00peTéHHOe cocTosiHre Mo3ra ¢ ITacxu 2008 roaa, u Bce OHU
nokHabl BBLJINM bbbl BXO/IUTD B cocraB
«30JI0TOT0 MIJIJIMOHA». VX KOJIMUeCTBEHHBIN
COCTaB Ha IIPAaKTHKE OKazajcs KpauHe
MaJIOUHCJIEHHBIM, a ¢ MoMeHTa ITacxu 2010
rojJa TakoBasl CB3b crapoul CmcreMbl ObLIa

JIMKBUAVUPOBaHA. Bpemsa  obmeHusa ¢
Cucremoii YripaBjieHHUsI ObLJIO HE OTPAaHUYEHO,
YUCJIO0 CEaHCOB B cyTku — Toxke. Cucrema YIpaBjeHHUs MoIJia

II0JIy4aTh ONEepaTUBHYI0 HHPOpMauio B JI0OOoe Bpems. Tak Kak
Ha MHAWUBUAAX 421 U 422 'eHOTUNIOB paHee ObLIN OTPabOTaHBI
OT/EJIbHbIE ¢gparmenThI
BozMoskHOcTeli MTHBIX ®YHKIIMIM MO3TA, mogHsIH ux Ha6op
rucnbiTyemble 00pectt HE MOIJVIM, u 3aKOHOMEPHO OBLIH C 3TOTO
MOMEHTA IIePeBe/IEHBI B UCIIOJTHUTEIN HA OOIIUX OCHOBAHUAX. ITO HA
IpeaMeT MO3UIMOHUPOBAHUSA Yepe3 NbUIKHE JIO3YHTM O HEKOHU
«130paHHOCTU» OT/IEJIbHBIX 00MKEHHBIX HAPO/IOB, a/IMUHUCTPATUBHO
HaBA3BIBasi BCEM O CBOEM «IIPEAMETHOM» YUYaCTHH, T.€. 3d 0eHb2U, 8
cocmaaese «3040Mo020 MUALITUOHA».

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [ene» XaTbi6oBa n Tpyaosas Jlonara.
NMABA 8. UH®OPMALNA U NMPOCTO NHPOPMALINA Astop: Pégop Omutprnesund LLkpygHes

NMpuem n nepegava nHpopmaumum

Hcrnonb3yss  My3bIKaJIbHbIEe CBOMCTBA AaTOMHBIX CTPYKTYp H
MY3bBIKAJIBHYIO TABJIMILY  XUMHYECKHX  HJIEMEHTOB,
onucaHHyro A. XaTrbI00BBIM U Ha3BaHHYI0 UM B YeCTh ChIHA —
«Tabsuia XuMuyeckux 3ieMeHToB Makcuma», CucrteMbl YIIpaBJIeHUs
npousBozaar ITPUEM u ITEPEJIAUY uapOpMAaIUH, KOHTPOJIHPY
IIPU 3TOM COCTOAHHWE MaTepPUaJIbHBIX U HEMATEPUAJIBHBIX CTPYKTYP.
Kaknasa mochbIKa 3a)kaTa B paMKH, B HEW ecTh ajipec, ¢dopma
HCIIOJIHEHUS, TEKCT.

TAK ZKE PABOTAIOT wu IIporpammbr «CBet/I»,
B3aMOJIEMCTBYIOIIIIE HA OCHOBE S5TOHM, NOPUHUMAEMOW UMHU
nHOpMauy, HENOCPeACTBEHHO ¢ MoO3roM dYepe3 ITO3BOHOYHUK



Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

[Tosb3oBaTensa. YenoBek BocupuHuMaer komaHay u or CY, u or
Kommuiekca «CBetrJI», uCIOAb3yss pe30HAHCHbIE KOHTYPHI
II03BOHOYHHKA. lcmoyib3yloTcss 24 II03BOHKA (2 oOkTaBpl) U 8
II0O3BOHKOB — KOMaH/A.

«CBe1ybii Benuk» JleamoBa B «bannom /lesie» XarpiooBa u Tpyaosas JIonara.
MABA 16. HEOOCKA3AHHAA ®U3UKA ONnA NOHUMAHUA LLIENOIoO
ABTOop: ®égop AmutpueBuny LUk HeB

NpoBanbl B 3emne

Crasiue HeBOCTpe6OBaHHI)IMI/I Oo0wextsr (HJIO -  cocrt.)
UHTEPBEHTCKOM CI/ICTeMI)I Yupasiienusa 3emiiu ObLIH 6JIOKI/IpOBaHI)I 1
- & > 4 ] «3aCTPSAIN» 5 (o) 3eMJIEeN. ITpu
' B oOnapyxenunu Poxmoit CY3 (Cucrema
8 YropasieHusa 3emiu) HONBITKU O0BEKTa
&8l He CAHKIIMOHMPOBAHHO CABUHYTHCS, UET
JINKBHUJIAITMOHHOE BO3/IEHICTBHE HE HA caM
% O0BEKT, a Ha CO3/laBaeMyl0 UM TPYOKYy
| BBIXO7Ia. B 3TOM TpyOKeE, CO3/1aBaeMO /I
BBIXO/a WJIM IIOCAJIKH, II0 Mepe MoabEMa
00beKTa, TPYHT J[JOJIKEH YyYacTKaMH IIePEXOJINTh W3 COCTOSIHUS
(pHU3HUUeCKH IJIOTHBIX OKTaB B 00Jiee BHICOKHE OKTAaBHI (T.€ OTCYTCTBHE
MaTepHaJIbHON Cpesibl —COCT.). VIMEHHO TaKOM IpoIecc II03BOJISET
00BEKTY IIPOXOJIUTh CKBO3b 3€MJII0. YMO3DUTEJIbHBIE IIOCJIECTBUSA
TaKUX IIPOIIECCOB M HaOJ/I0/IaeTcs, KaK HCYE3HOBEHHE TIpyHTa B
BEPTUKAJIbHBIX TOHHEJISAX. VMEHHO Takue SBJIEHUS U SBJISAIOTCS
IIPUYUHONM MAacCCOBO IIOSIBJISIIOIIMXCSA BO BCEM MHPE IIPOBAJIOB U
BOPOHOK. IlozicuuTaTh MOAJIMHHOE KOJIMYECTBO ITOSBJIAIOLIHXCS
IIPOBAJIOB IIPEJICTABJISETCS 3aTPYAHUTEILHBIM, BEAb B OJHOM TOJIBKO
aMEpPUKAaHCKOM ITaTe Mwuccypu Ha JAaHHBIH MOMEHT OOHApPYKEHO

CBBIIIIE IIIECTHaAAIlATU ThICAY HpOBaJIOB!
AnbMaHax NoroAaHbIX iBNeHUM (OKTAGPL - Aekadbpb 2016)  ABTop: Konnektns PHTO

NMporpamma co3pgaHusa eouHOMU
couunanbHOU cpeabl

Ha ¢oHe mpOHUCXOAAIIET0O B HECKOJBKO OTalOB  HAET
«OIpeaesIEHIE» CymrHocrei (Mogra Jliozeit)
Ha ITIPEJIMET IIEJIECOOBPA3HOCTU
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UX OMOJIOTUYECKOTO JloKuBaHMs. IV B 3TOM  1mpoliecce
ucrosb3oBanue IIporpamm «CBet/I», Kak A y:Ke TOBOPUJI — JJIA
MHOTHX CTAHOBUTCS KpalHe 11eJ1eCO000Pa3HbIM.

Ho nonumanume storo Hacrynmaer y Yemoseka TOJIBKO 1mocie
npouTeHus (M3yueHus) nHdopMaum, KOTopas JaeTcss HaMU OTKPBITO,
YU WHOTJ]A — UHTYUTUBHO, C OIOPOUW HA PaccKasbl CBOUX JIPy3eUd U
3HakoMbIX, KOTOPBDIE yxe AB/IAIOTCA [lonp3oBaTenamu
ITporpamm «CBet/I».

IlepBbii1 cTapT Takou IIporpaMMel B 30HaxX 1 U 2 HOBOU CHUCTeMBbI
IIPOIIIEJI B HOUb ¢ CyOOOTHI HA BOCKpeceHbe (¢ 1 Ha 2 mapTa)
2013 rojga, W celyac 5TO IIPOXOJUT CHUCTEMHO. [l IMPOCTOTO
IIOHUMAaHUS, B TAKOM pekruMe paboThl: HeKuil «ummyabe» (IITHYP
KOHTPOJIA) o66exxan Bce 30HBI, IPOBEPUJI CIIMCOK, cebe 3aHEC
nmodaMUIbHO TEX, KOTO HYKHO, YUY€ Bcex (M Tex, U 9Tux). M Tak u
OyZleT UATH, U UATH — CTPOTO NMepuoauuHo. [Ipomecc c1oKHeHAIIn.

Ero Taxke B 001X
yeprax OB bACHATD BE3CMBICJIEHHO (HUKOro 3TUM 0OUIETH
He Xouy). C MOMEHTA 19 dgHBapa 2016 roja

Hauaicsi BTOPOM stam — y:ke He UCIIOJHUTEIbCKUH, 8 5TAl YIACTHSA
10 KOHIENTYyaJbHOMY (OPMHPOBAHUIO 4YacTHhIX BekTopoB Ilenu
(mosramubix BekropoB llenu). Ilepevtit aman 3akoHuuacst. OH
OIHKCAH [JJId HAallero IOHUMAaHUA U «BbUIOKEH» YeTbIPbMA
yactamu B O0®Y. BCE!
Or MoMeHTa 2012 roja IMOIIEJd JTOT, CEroAHs HWHTEHCHUBHO
IIPOTEKAIOIINH, Mepuo/i N0 (GOpMHUPOBAHUIO 30H OOMTAHHUA, U 2024
rogoMm oH 3akonuutca. ITEPEXO/JA HET. U ganpine — 0dea
noc.aedyrowux nepuoda. OHH 10 24 TOAa, HO IIOCJIE KazKI0TO — IO/
amanranuu — utoro 25. Ilareaecar Jjet! Becero nATbAecAT JIET. DTO
HEJ0JIT0, JUISl TAKMX MPOIECCOB 5TO — HUYTO. OpHa «TpaMBaI/IHaH
Y ‘ 7T ™ ocTaHOBKa». A JI0KUBEM JINA?
| . MHorue, U 0CODEHHO
| MpoYyUTaBIINE JTy KHUTY H
c/eJIaBIIIre BCE, UTOOBI UX B3I
B baHI0, JOKUBYT U YBUIAT.
MHorue He Oodcueym, HO yeudam. Ho wMHorume, Kak
sto HE IIPUCKOPBHO — He dojxcusym u He yeua.qm bynyT u
pa3ovyapoBaHus, ¥ PAZIOCTh. ITO COBEPIIEHHO HOPMAaJIbHBIN IIPOIECC.
A 3Haw, uyto 30HBI (Qopmupyiorca 3A CUET «npupacranusa»
TEPPUTOPHH, KOTOpble cerofHss BHe Poccuu. Ho aTo cerogns. U He
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Oyzer HUKAKOro OpsilaHusa opy:kuem. JI1oii B peruoHax camu BcCe
pemiart, 6e3 yuéTa MHEHUS CETOAHAIIHUX «IIpaBuTeaei». [loromy uTo
1otoM, monoa:xke, 3To Oyzer EJIMHAA TEPPUTOPUSA. Ito Oyner
TEPPUTOPUA  COBEPIIEHHO MHOTO YPOBHA, HMHOTO  YKJaJa
JKU3HECONPOBOXK/IEHUs. ITO OoJiblllasg Tepputopusa. Kak MOXKHO
cKasaTb, 4YTO 3TO Poccust — Korjia Tam, K mpumMepy, 2/3 CkaHAHaBCKOU
tepputopuu, 83% Vpaauaun u CeBepHOro moJsoca (BCE 3TO aXk 3a
IoJyifoc  3axoauT). MoskHO TOBOpHTH, — Poccusa. Ho 3To
oyner EINMHAA COITNAJIBHAA CPEJA — YEJIOBEYECTBO.
BoT rj1e ¥ KaK 3TO IPOCTPAHCTBO (popMUpYyeTCA U ¢ yueToM crpaH KOro-
Boctounoii A3uu. OHU TOKe OyAyT B HETO BKJIIOUEHBI, €CJTH HEMHOKKO
IIOTPYAATCS — «IIOYHCTATCS», HPUBEIYT cebsl B MOPAIOK.

«CBeTnbin BeHuk» JleBawoBa B «baHHom [ene» XaTbi6oBa u Tpyaosas Jlonarta.
naBa 6. He nopa nu 3a ctapoe ¢ nepcnekTuson HoeBoro ABTop: Démop AmutpueBuy LkpyaHes

NMpocTpaHCTBO ANA XXKU3HU

— 310 POPMUPOBAHUE uacmommMoit 3aeKkmpo - MazHumo -
2pasumayuoHHollt cmpyxkmypHoit Cucmemwvl, B KOTOPOU
Bo3MokHo HE TOJIBKO camo co3gaHHE >XHUBOM KJIETKH, HO U
MOJJilep>)KaHre €€ CYIeCTBOBAaHUA B PA3JUYHBIX COYETAHUAX, T.€.
dopmupoBanne YIIPABJIAEMOI'O :xusHeobecneueHus. Kpowme
aToro, HeobOxoauMo uMeTb: Cucrembl KouTposs, Cucremsl
sHepretuueckorl Ilogkauku, Cucrembl [IporpaMmMHOro obecreueHus
JUIA 3aJlaHuA TeKymux QYHKIUN, ucroaHsaeMbix Mo3rom. bazou s
co3ZaHus TaKoro IpocTpaHcTBa sABjsdercsi OkraBa (n) — (cremeHb
gucia 2 t ). [Toxkazameav cmeneHu «n» — 310 YACTOTA, Ha
koTopoii crpoutrcsi «lIIpocTtpancTrBOo-Bpemsa», u Bce BUbI
obecIieueHU ¥ COITPOBOXK/IEHHA.

«CBeTnbin BeHuk» JleBawoBa B «baHHomM [ene» XaTtbiooBa u TpynoBas Jlonara.
MmaBa 5. Knetka — B3anmopgencteue B rapmoHun Astop: LUkpyaHes P.0.

«MpoToHHbIe» 3Be3abl U HoBoe CornHue

Bo-niepBbIX, 5TU 3Be3/bl 00J1a7]a10T KaK IOJIOKUTEILHBIM, TaK U
OTPUIIATEJIbHBIM  3JIEKTPUYECKUMHU  IIOJISAMH,
MArHUTHBIM W  TPAaBUTAIIUOHHBIM  IIOJIEM.
IIpoToHHas 3Be371a oOpasyercs IMPU pa3pyIleHUH
HEUTPOHHOU U HEUTPUHHOU 000JI04eK aToMa IpuU
3HAUUTETLHOM uana3oHe TeMIlepaTyp.
O6pazoBaHue IIPOTOHHOU 3BE3IbI
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COIIPOBOK/IaeTCs BEIOPOCOM HEUTPUHO M HEUTPOHOB U U3MeHeHUeM
CBOMCTB 5JIEKTPOHHOM U IPOTOHHOU IIOBEPXHOCTEU aTOMA.

K nporonHbsIiM 3BE€3aamMm oTtHOocutcAa CosHne. [Ipu goctrmxkeHuu
TeMIIEpATyphl  IIPUMEPHO 4300 TpaaycoB  oOpasyercs
HEUTPOHHAA IIOBEPXHOCTh, a IIpU TeMIIEpaType HHKe 3600
rpajgycoB — HEUTPpHUHHAs MOBepXHOCTDh. COJIHIIE CEMYAC «OCThIBAET»,
TaK YTO JOKAEMCSA pe3yJibTaTa — OH HACTYIIUT NPUMEPHO uepe3 40
aem!!! B to xxe Bpema BMecTtO COJIHIIA MOABJAETCA Apyras 3Be3jia
(uadopMaIusa COKpbITa, KaK s 1 TOBOPUJI, HO 3TOT (PakT — TOYEH).
IIycamvea moavko He HYydMHcHO. HyxHo B baHIO CTpeMuThCA.
«ITnockoe» pacnosiokeHre BEKTOPOB IPAaBUTAIIMOHHbBIX IT0JIEH aTOMOB
«IIPOTOHHOM» 3Be3/bl OIpPefiesiseT IJIOCKOCTh YKJIUITHKH (HAKJIOH
IUIOCKOCTH OIIPEJIEJIEH CMeEIleHHneM IIeHTPa TsIKEeCTH aTOMOB).
[Ipomecc poKJaeHHs 3Be3[bl OAUMCAR NpPuMepHOo 2 2oda,
ocmuvleaHun — 31.000 aem. HaMm 6e3M0KOUTBCA HE 0 UeEM — PSAOM
¢ Conanem «b6osraercsa», eméeé JIBE MACCHI, ogHa m3 KOTOPBIX
«BCIIBIXHET» B momMmeHT oOpasoBanus y CoJiHIIA HEHUTPOHHOU
obosouk artomMoB. M uYTOo camoe TIJlaBHOe [JII  Hac —
TemnepamypHslit. 0aaaHC HCUBHU NPU  IMOM  He
Hapywaemcen. CHukeHne teMmmneparypbl CoOJIHIIA 3aMETHUIN YiKe
paBHo, HO Obuia HEM3BECTHA npuynHa oCThIBaHHS (3a04HO U
IIAaHUKa — KaK KUTb JaJIbIIIe).

B mpuiokeHMM K PACUETHOM 4YaCTH YKas3aHbl HapaMeTpbl HOBOTO
CoJIHIIa 1 MOMEHT ero MOsABJEeHUA Ha TOPU30HTE.

C noHwiceHuem memnepamypsvl CoaHua noswvlLaemes MacHUMHas
aKmueHOCmb, YTO COOTBETCTBYET PACUETHBIM IlapaMeTpam
M3MeHeHUs CTPYKTYPhl aTOMHOTO sI/Ipa IIpU KosiebaHuAX moJien. Mtak,
s npoToHHOM  3Be3nbl MBI uMeeM TOPOOBPA3HOE
orpunaresibHoe MarHuTHOe U TOPOOBPA3HOE sjiekTpuueckoe
(IIOJIOKUTENIPHOE)  II0JIe, CTPOr0 OPHUEHTHUPOBAHHBIA  BEKTOP
rpaBUTAIlUM U «CJerKa» pasayThle pajinycbl MPOTOHHOU U
AJIEKTPOHHOU ITOBEPXHOCTEN aTOMA.

BekTop rpaBuTanuu HarpasseH ot CoJHIA, TO3TOMY Ha HETO HUYETO
«ynactb» HE MOZKET. B cBA3U ¢c UBMEHEHNEM BEKTOpa rPaBUTAIUH
(mosiBieHueM apyroro CoJiHIIA) MPOU30UIET OPUSHTAIUS TPABUTAIIMOHHOTO
noJist HoBoro CoJiHIa, U 3em/is cMeHum y201 HAKI0HA.

Cnenyromum Cosnniem Ha 31.000 jger 6yner MHOE «OBPA3OBAHUE,

CJIebI KOTOPOTO YK€ ceiidac HaOIr0dal0TCs.

«CBeTnbini BeHuk» JlleBawoBa B «baHHom [lene» XaTbiooBa u Tpyaoeas Jlonarta.
NMABA 11. ATOMbI MO OAHOMY HE COBUPAKOTCA AsTop: ®Péaop AmutpueBuy LLkpyaHeB
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NMapameTpbl 3emnu A0 HanageHus

yroJl HAaKJIOHA K IJIOCKOCTU SKJIUIMTUKHA
25°, cyTKU = 48,64 4gaca, rog = 864 g
(oTHOCHUTEJILHO TaKTa KoJieOaHUH 3aps/ia
= 1,007 CeK.), BbICOTA PENIETOK UCTUHHOMN
KoHcTrpyknuu aTtMocdepsbl COCTaBJIsIA
12000 KM, YHCIIO CJIOEB
copMUPOBAHHBIX pelIeTOK Atmocdepsl 18. YpoBeHb
IIOBEPXHOCTHOT'O CJI0sI 3eMJIU ObLI IIOUTH Ha 11 KM MeHbIle, popmMa
IUIaHEeTbl Hocwjia 0OoJiee MPaBUJIBHYIO KOHCTPYKIIUIO IIapa, TaKoTo
MacCuBa TOPHBIX (DOPMUPOBAHUU U IIPOYETO HBbIHE HACTPOEHHOTO
«Mycopa» He CyIlecTBOBaJio. B oT/inuue OT WHTEPBEHTCKOU
KOHCTPYKIIUU c10eB ATMOocdepbl (HbIHE CYIIECTBYIOIIEN ), TOCTPOEHNE
HCTUHHOU CYIIIECTBEHHO OTJMYAJIOCh, KaK 110 (PYHKIUAM, TaK U B
KOHCTPYKTUBHOM ILJIaHe. IlocTpoeHue pelieTok HAUMHAJIOCh OT TIJIUT
camMou TBepAau, T.e. ATMocdepa HaumHaMach U ObLJIa OTCTPOEHA HaJ
wimtaMu (GKecTKUM maHmupb). B pemterkax Atmocdepbl  ObLa
obycTpoeH Tak HasbIiBaeMbld «Mo3r atMocdepbl» (KOHCTPYKTUBHO
pa3MenieHHbIN B 105X ATMOChEPHI 1+4, KaK 3JIEMEHT 110 TPaHCIIAIUU
OYHKIIMU yIpaBjeHUA U KOHTPOJIA), OH UMes 84 OKTaBY yIpaBjieHUsA
(MHTEPBEHTCKUU B OCHOBHOM 48 1 63 okTaBbl). TOAIINHA «IIAT»
BHEIIITHET0 3alIUTHOTO KOHTYpa TBEP/IY IJIAHETHI COCTABJIAIIO OKOJIO
240 kM. CTpyKTypa KOMILIEKCHOH SHEPreTU4YeCKOM peIIeTKH
IIOCTPOEHUS CAMUX ILJIUT — IepeMeHHasi, OT 31 /10 128 OKTaBbl, (hpopMa
KOHCTPYKIIMM  DYHEPreTUYECKUX PEIIeTOK JI0[eKas/ipaJbHO  —
UKocaszipasibHass ~ (HAaIlOMHHM, UYTO B  OCHOBE IIOCTPOEHU
SHEPTeTHYECKUX pelreTok JOpoBckoir CHCTEMBI II0 BCEM HMMU
3aBe3eHHBIM 0a30BBIM OKTaBaM SHEPTUU OT 15 70 128 — KyOuueckas
KOHCTPYKIIYS ITOCTPOEHMsI). B caMoll KOHCTPYKIIUM MOCTPOEHUS TLIUT
BHEITHETO  3aIllUTHOTO  KOHTypa OOyCTpPOEHO  pa3MeIleHHe
«CtpykrypHoro Mosra» 96 okTaBel (B MaTepuaJbHOM U
HEMaTEPUAJTbHOM COCTOSTHUSX SHEPTHUU, Yepe3 KOTOPbhIE ITPOUCXOUIT
IpollecC HHEProuHMOPMAIIMOHHOW TPAHCIANUU U yIpaBJIEHUA
ObITEM SHEPruil, HUKaKue IUpaMUAbl He TpeboBanuch). [
CPAaBHUTEJBHOTO IIPUMEPA MOKHO MOAYEPKHYTH CJeayolee: Hpu
HBIHEIITHEM TEXHUYECKOM «COBEPINEeHCTBe» JII00as TOIBITKA He
TOJIBKO IIPOOYPHUTH, HO JlaKe U IMPUKOCHYTHCA K IJINTaM BHEITHETO
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3aI[UTHOI'O KOHTYPa IIPUBEJIET HE TOJIBKO K HEYCIEXY, a K JIMKBUIAIIUU
caMHuX HOCHUTEJIEd TaKOBOUW MONIBITKHU. Jlaxke ecyid OyAyT IIBITAThCS
IPUMEHATh CaMO «COBEPIIEHCTBO» BO3MOKHOCTEN Jia3epa WA UTO-
HUOyAb mmomobHoe emy (0ojlee HU3KOE II0 OKTaBaM, YeM ILIUTHI), TO
«OTIOp» IIOJIydaT HeoOpaTUMBIH, IOCKOJBbKY «HHTEPBEHTHI»
MHOTOKPaTHO 1IpoboBaIH BCEM CBOUM «TEeXHUYECKUM »
COBEPIIIEHCTBOM, MpaBJla BCAKUN pa3 HeyJauyHO, HO OHH U He

HJIaHI/IpOBaJ'II/I HepeﬂaBaTB TAKOBOE COBepH_IeHCTBO JIFOAAM.
O donope n dbayHe ABTop: HUU LleHTp Ynpexagarowmx Ctpareruv

Macxa

- ObUIa Bcerzga, I3TO —  €XKEeroJHbIU
W =72 1pa3/IHUK, U €ro JOJDKHO OTMedaTb BCE
"5{! 4eJI0BEYeCTBO.
> Hanpuwmep, II0CJIEI0BATETbHOCTD
noArotoBku Ilacxu
2010-04-15.
- YcTaHOBKA HOBOW HOPMBI BOJBI
-MakcuMaibHbIe HAaTrPY3KH 10 BCEM CTPYKTypaM (MacjIieHHI1a)
-MaxkcumMasibHble HATPY3KH 110 ITUIIEBaPUTETBHOMY TPAKTy
-MaxkcuMmaJsibHble HarPy3KH I10 KpOBOOOpAaIeHUIO 1 TbIXaHUIO0
-MaxkcumaJsibHble HarPpy3KHU 110 MOYE0JIOBOU CUCTEME
-ITosTHBIN KOHTPOJIb JJAHHBIX
-IToarOoTOBKA BCEX TEHOTUIIOB MO3Ta 4XX K IMOJy4YeHUI0 HOBBIX YaCTOT,
I1I0CT
-HoBble 4acToThI CBA3U
-Jlo3anuch M0O3ra, HOBBIE CTPYKTYPbI
-YcTaHOBKA JIETKUX U CUCTEMbI KDOBOOOPAIIEeHU s
-YcTaHoBKa 0OMEHHBIX ITPOIeCCOB (BCE IMUIIIEBapEHUE)
-YcTaHOBKa MOYEIIOJIOBOTO TPaKTa
-Bce KoMiILiekcbl CHUMAIOT 4YaCTOTHI 53 OKTaBbI /10 11% y BCeX 4XX
-Kommekc Apapatr (421) g1 560 PoOCT TI'PaBUTAIMOHHBIX
noreHuaaoB GP 10 123.88%
CBsITOI OTOHB
-IToakiroueHue Beex CTPYKTYP K Komiiekcam  (COIIPOBOKIeHUE)
-CoJtHITEe JAET MAarHUTHBIN UMITYJIbC (paccesiyioch B Kocmoce)
-Bce KoMIuiekchl IpOU3BOJAT IIYCK.
-Harpysku
-Hcnionnnenue HOBBIX [IporpamMm
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biiarosiaTHbI OrOoHb co3aaBaa Kommuieke Apapart. Ilenb — yrBepAUTD
CYIIIECTBOBAHHE COIMPOBOXKIAEHUSA BCEX MPeACTaBUTENEN “30JI0TOTO

MI/IJ'IJ'II/Iap]_'La”, HpI/I 9TOM OCTaJIbHBIEC TOXKE JOJI?KHDBI paI[OBaTI)CH.
CrtaTtbs 34. LlepkoBb  ABTOp: HAU LleHTp Ynpexaatowmx CtpaTterum

«MayTuHa»

— 9TO 3JEeKTPOMAarHuTHas (B TepMHHaX
COBDEMEHHOU  “JIOMIaAWUHON HAYKH)
pelieTka, B KOTOPOM CYIIIECTBYET BcCe
»)kuBoe Ha 3emsie. Mcmosbays pelIeTKy,
MO’KHO JaBaTh nHQOPMAaIHio, CHUMATh €€,
) : U3MEHSTh  CTPYKTYPy  JKU3HH 110
COOTBETCTBYIOIIEN ITPOTPaMME.

B aBTopckux paboTax ykKa3aHO Ha MeCTOIIOJIOKEHHE, Ha3zHaueHUe,
JlaThl CO3/IaHUsA, IeJid U cpejcTBa Bcex 18 CucreM YmpaBieHUs
KusHbl0 Ha 3emuie.

[TayTiHA TPOHU3BIBAET KHUBYIO KJIETKYy (COOCTBEHHO caMma KHBas
KJIETKA SIBJISIETCS YACThIO ITAyTUHbI), 1 JIIOOOU CUTHAJ KJIETKU, ECJIN OH
He OJIMHOYHBIN, IepeaaeTcs uepe3 IMayTUHY U oOpabaTbiBaeTcs
Cucremoii YupasyieHus. Bee IeMiCTBUS OT/IEIBHOTO KUBOTO CYyII€CTBA
IIOJIYUHEHBI euHOU Iporpamme. CTpyKTypa KMBOM KJIETKH CO
BpeMeHeM IIpeTepIliesia 3HAUUTeJbHble W3MEHEeHUs, IIPU HTOM
OCHOBHAas Macca >KUBbIX KJIETOK BBIIOJIHAET POJIb OMOJaTYUKOB.

Cratbs 23. [NlpeeMCTBEHHOCTbL HAy4YHOro NO3HaHusA
ABTOp: HUU LleHTp Ynpexpgawowmnx Ctparerun

lNMepexoaHbin nepuop 2012 - 2024r.r.

HNcropuueckuii MOMEHT, CBS3aHHBIN
C MCIOJIHEHUEM BCEX MPOTPAMMHBIX
' U3MEHEHHN, B TOM UHCIE U
| KOMIUIEKCHBIX U3MEHECHUN

| OKpYKaroulen CpEIbL.
4 IIponoiKUTENBHOCTD ero

ompeneneHa  Cpokom 12 jer,
ncuuciaggs or 2011 roma. Dtanbl
nepexoHoro nepuoaa u Bekrop Llenn Oynymmx COOBITHHHBIX IMPOIIECCOB
MIPOsIBJIEH. ABTOMOTOPHO MPOMUCTEKAIONIAsl YaCTh OCTATOYHBIX MPOILIECCOB BO
BCEX HBIHEITHUX C(Pepax pa3pyIIarIerocs Oprani30BaHHOI0 ObITHS JIFOEH,
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CBSI3aHHBIX C JIMKBUJALMEN OCIEACTBUM OT BMEIIATEIbCTBA MHTEPBEHTCKOIO
CucremHoro Pa3zyma, a Takke 3aMEIIEHHME YacTH COXPaHEHHBIX
(dbparMeHTapHBIX AJIEMEHTOB MPEKHEro yNpaBJIeHUs Ha 00jee COBEPIIICHHbBIC
U «POJHBIC», OCYIIECTBJISETCS B TaPMOHMHU C BOIUIOIIEHUEM OCHOBHBIX
ABOJIIOIIMOHHBIX U pPECTaBpallUOHHBIX  IpeoOpa3oBaHUd  BO  BCEX
KOHCTPYKIIUSX U COCTOSIHUSIX OBITHUS dHEpPruid 3eMJIM U yIIpaBiIeHUS UMU B
nepuo ronabl. omnpeneneHHbli Bexktopom lleneir nHOBOM I[Iporpammsr,
BBIPAYKEH MPOTKEHHOCTHIO B 12 J1eT.

HcnonHsieTcst B ABa dTAIIHBIX 3IIM30/1A:

-1 3Tan — 4eThIpe roaa;

2-11 oTarm — 8 neT.

Haubonee Tsxensim sBiisieTes 1-i 3Tamn, T.K. UMEHHO B IEPUO/T €r0 UCTCUCHUS
BCE TIIPEKHUE OTCTPOCHHBIE MHUKPO M MAaKpPO CHCTEMbI MHPOBOTO
X03SIMCTBOBAHUS OyAYyT pa3pyllieHbl, MHOTHE CTpaHbI 110 pa3HbIM MPUYMHAM
MPaKTUYECKH TIPEKPaTAT CBOE CYIIECTBOBAaHME, Kak 0OIecTBa. BO3HUKHYT
Cepbhe3HbIE MPOOIEMBI MO YIEPKAHUIO0 HEOOXOIUMOTO YPOBHSI ITPOU3BOCTBA
NEePBUYHO HEOOXOJMMBIX MaTEepUATbHBIX OJlar M YCIYr Il BBDKUBaHUS
obmecTB. CnokHeMinass 0o0CTaHOBKa OyAEeT CKJIAAbIBaThCs B OOJACTH
SHEPIreTUKH, TPAHCIIOPTA, TEXHUUYECKUX CPEACTB YIIPaBICHUS U HHGOPMAITHH.
Oco00 TspKeIoe II0JIOKEHHE — CHaOKeHHe HEOOXOIUMBIM KOJIWYECTBOM
MIPUTOAHOM 111 yoTpeOieHHs] MUTheBOM Bo1oM. Bee 3To mpuBeAeT K Jaiexo
HEOpJIMHAPHOMY IOBEJCHUIO JII0JeH. [ 1TaBHOE HaA TTepBOM ATare — ClaceHue
COXPAHMBIIErOCS HACEJICHHUSI U OpraHu3alusl uX BbDKUBaHMS. Ha BTOpoM —
OCBOCHHUE HOBBIX TEXHOJOTUH U BCECTOPOHHEE UX BHEJPEHHUE BO BCE OTPACIIH
CO37aBa€MOM HOBOM CHUCTEMBI XO3AUCTBOBaHUA. Ha mocnenyromem stamne —
OKOHYATEJILHOE  3aBEPIICHHE TI0 CO3JAHMI0 CUCTEMbl IJKOHOMUKHU

YenoBeuecTna.
NMEPBAA YNPEXOAIOLWAA CTPATENA ABTOop: HUU LleHTp Ynpexaarowmnx Ctparermm

NMupamugbl

— 3TO KBapIIEBbIE T'€HEPATOPHI, BHIPAOATHIBAIOIINE
CTPOr0  ONpPENENEHHbIE  4YacTOThL.  M3BECTHBI
nupamMuabl ¢ (QUKCUPOBAHHOW U  IUIABAIOIICH
reomerpucH. llepBpie mHUpaMuAbl C IUIABAKOILICH
reomerpuein obHapyxxeHbl Ha Jlyne. Ha 3ewmuie
Tonpko 4 KoMmIuiekca HMEIT NHUpaMUIbl C TJIABAIOIIEH T'E€OMETPHUEH.
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OcHOBHOE MX HAa3HAYEHHUE AHAJIOTMYHO CKAHEPy YTOHIIHMKA aBTOMOOWIICH —
MIPUBSI3KAa HOBOM CTPYKTYPBI HACTOT K CYIIECTBYOILIUM.

Ponbs nupamua — sHeproodecnedeHue 3a cue€t 3emMiu Bcex K-ctpykryp . Bee
MUpaMUAbl CKPBITHI OT HaOMoAeHud. [lupamMuibl U aHIyChl HABEPXY — JJISI
Ha4YaJIbHOM OPUEHTALINH.

Yucmo nupamMu OTpOMHO — BCero ux Ha 3emuie npumepHo 43727. Haxongarcs

HC TOJIBKO 11014 CJIOEM 3CMJ'II/I, HO U B OKCAHax.
CnpaBo4HMK 21. XpoHoKancyna ABTop: HAU LleHTp Ynpexaaowmx CtpaTerumn

NMonHoe oxuBneHune -BOCKPELWLEHNE

4 4l He cymecTByeT MOJHOIO OXUBJICHUS IUIOTH YikKe
} % | eIUHOXIbBl yMeplIed KIeTKM U e€ oOpa3zoBaHUM
(rutotu), kak KiactepHoit Cuctembl yrpaBlieHUs
OTKPBITOTO TUIA, KaK ObI 00 ’TOM HE yTBEPKIAJIOCh
B JIETEHJaX, CKa3Kkax M MeYTax Hay4YHbIX
rermepTMaxepoB U aBAHTIOPUCTOB C JIYKaBBIMU

LEJSIMU, TIOCKOJIBKY MPU OMOJIOTHMYECKON CMEPTH KJIETKU TTOBTOPHO SHEPTHUSI
JKHU3HHU 4€PE€3 YKAa3aHHBIC U30TOIIbI YIJIEpOJa eu IIpuaaBaTbCA YK€ HE MOXKeET!

OTKa3 OT aHrno-aMmepmKaHoO-eBPONeNCKNX TEXHOOMMM ...
ABTop: HAU LleHTp Ynpexaatowmx Ctparerum

NMporpammMHoe ObITME 3emMnu

€CTh MpolecC yIpaBisieMbld, T.e. €& ObITHe
BOIUIOIIAETCS 4epe3 KOMIUIEKCHOE YIIPaBIsieMOe
ObITHE BCEX YypoBHEH (OKTaB) »HHEpruil. ITO
O3HA4YaeT, YTO KOHTPOJIb JOJDKEH OXBATHIBATH BECH
KOMIUIEKC  YHOpaBsieMbIX  MPOILIECCOB  OBITHUS

SHEPIUi.
OcHoBHbIe dYHKLMK crnoéB atMmocdepsl (npoaomkeHne)AsTop: HUA
LleHTp Ynpexaarowmx CtpaTernm




Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

NMporpammbl n NMporHo3bli

(0O3By4HMBaHUE).
Jnst HEJIOMYIIICHUS CTUXUITHBIX
OecrnopsIKOB U xaoca Cucrema

VYrnpapieHus OpoU3BOAUT 3alUCh TEM, KTO
UMEET Ha 3TOT MOMEHT BCE€ BO3MO>KHOCTH
1o puéMy HHQPOPMaIIHH.

1200 — nernsist [Iporpamma OblIa 3anmucana
PEACTABUTEISM IJIEMEHU Maiis
(Kommiexkc AH/IbI), 3aBepmienue [Iporpammer — 2012 rop.

B pamkax ostoit Ilporpammer Hoctpamamycy 3amumcaim 500 JeTHIOMO
[Iporpammy, 3aBepuienue — 2000 ro,

B 1888 romy Owuia 3ammcana 100 nernsisi Ilporpamma, koTopas Obuia
BbInoJiHeHa Ha 100%.

O3ByunBanue 3Tux [[porpaMm BBITTIAAUT KaK “IIPOPOUECTBO .

AHajloTH4YHBIC “NIPOpOYECTBA” 3alMCHIBAIMCL M B pamkax 100 meTHeu
[Tporpammel, Kitapky 3anmcanu q0 2100 rona.

Hekotopele HMHIMBUAYYMBI TOJy4Yaldd 3alUCH, KOTOPBIE JOJDKHBI ObUIH
MIPOU30UTH YEPE3 HECKOJIBKO NHENW. Ha cerogHs sTa mpakTUkKa nmpeKpalieHa.
OddexTs Banru u npouux npopuiiateneit 1ansl B pazaene “Oddext Banru™.
PS. B cBa3u ¢ Tem, uto ¢ 2007 roga CucteMa YnpaBJIeHUs MOTHOCTBIO
nepelia Ha PyCCKUH sI3bIK, OHA OOJIbIIIEe HE BOCIIPUHUMAET TEKCTHI (KaIo0bI,

MPOCKOBI U TIpOYEE) HA APYTUX S3bIKAX— TOJILKO HA PYCCKOM (IIPAaBUJILHOM).
Cratbs 24. [MpuHUMNbLI yNnpaBneHus ABTOp: HAU LleHTp Ynpexagarowmux Ctparermm

lNMporpammHbIn reHepaTop Cuctembl ynpaBneHus
3emMmnu

HCII0JIb3YyeT:

- Kosnauiaepsl 3emiiv, TaKTOBBIA MHTEPBAJ
COBMEIIIEH C 128 OKTaBOM.

- Co31aHHbBIE PENIETKHN Ha 3eEMIIE.

- MeroHCKUIl KajJeHIAph M CHUCTEMY
METPHUUYECKHUX eIUHUI] “XaJa0K .

- JlaHHBIe apXWBOB CIIyTHUKOB, IIOJy4eHHBIX KOMILJIEKCOM 555
(3emis).
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- JlaHHbBIEe KOHTPOJIA U1 Koppekuuu [IporpaMMmel.

KoHTpo/Ib BpeMeHH U CHHXPOHH3AIIUI0 ITPOU3BOJAUT KOMILIEKC
CTOyHX3HIK IO JAaHHBIM, IOJIy4eHHBIX ¢ JIyHbl. Kaxkaas I[Tporpamma
paccurdTaHa 1o mukjaamM MeTtoHa — 500 JieTHAA — 28 IIUKJIOB, 100
netH:As (¢ 1888 roga 10 2000 roga) — 6 UKIIOB, 20 JIETHAA (€ 1992 O
2011 TOZbI)- 1 MUKJI (3aKJIIOYUTEIILHBIN ).
3eMJII — 3TO TPaHHUIA OPSIMOro YIIpaBJIEHUSA, IIOTOMY BeHepa u
MepKypuii CIIyTHUKOB HE UMEIOT.

Ha HUX MOJHOCTBHIO BBIKJIIOYEHBI KOMILJIEKCHI U C TOYKH 3PEHUS

ynpaB.TIeHI/IH OHU 6630HaCHbI.
CnpaBo4yHukK 13. 0603 cuctemnbl  ABtop: HAU LleHTp Ynpexaaowmx Ctpaternmn

NMpouecc ynpaBneHus BceM ObITUEM IHEPrumn

710 MHTEPBEHTCKOIO BMeIIAaTeIbCTBA HAa
3eMJIl0, TMpoIecC YIPaBJIeHUsA BCEM
OBITHEM DHEPTIHU B Ipezesax oT 8 /1o 512
OKTaBBbI (kak IIEPBBIU aTan
IUBWJIN3AIIMOHHOTO  Pa3BUTHS)  ObLI
obycTpoeH TaKUM JINCKPETHO
Pa3BUBAIOIIMMCS IIPOrPAaMMHBIM 00pa3oM, IpH KOTOPOM Halla
IUTaHeTa 00J1aajia aBTOHOMHOM TeHEPUPYIOMEH U YTUIN3AIHOHHOU
CIIOCOOHOCTBHIO 00eCIIeYrBaTh COBEPIIEHCTBOBAHNE TAPDMOHUU OBITHA
SHEPrUi, 3aMMCTBYs (Iojydasi) M3BHE TOJIBKO BJIEMEHTHI DHEPTHUH
yIIpaBJIAIOMEero (00ydJarmwIlero) xapakrepa OT I'PyHIIbl LuBun3amii
OpuoH (BbIlIe YPOBHS 512 OKTaBbl), OPUEHTUPYSCh HA IIEPEXO]T IO

IIO0IIeYUTEJIbCKOE COHpOBO)K,ZLeHI/Ie I‘pyTIHI)I ]_[I/IBI/IJII/ISaL[I/Iﬁ CI/IpI/IYC
OcHoBHble chyHKUMU crioeB atMmocdepbl  ABTop: HUU LieHTp Ynpexaarowmx Ctparernmn

P

Pe3ynbTaThl HHTEPBEHIIMH D0poB-PeméTka oOMeHa HHPOPMAIIHH U KOHTPOJA-
Panyra-Peructpanus Mosra-Pemérkn atMochepsl

Pe3ynbTaTbl MHTEpBEHUMN JOpOB

¢ OCylIeCTBJIECHO YadCTHU4YHOE INVIECHEHHUE HWNCTHUHHBIX Kominiekcon
IIJIAHETDbI 3€MJ'I}I, OCMANIbHLIC BHLIKNMNOUEHDBL U COKPpbLIMUBL OT
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IIPOHUKHOBEHUS B UX JIEATEJIbHOCTDb C PA3HBIM YPOBHEM BBIBO/IA
HX U3 CTPOS;
U3MEHEeHA 6CA KOHCMPYKUUOHHASL OCHOB8A ITIOCTPOEHU
W DHEPreTUYECKUX PEIIETOK IO BCEM 33
6a30BbIM OKTaBaM (33 OoraTeIpsA y
A.C. IlymikuHa), 0pu 3TOM 18 u3 Hux
ObL10 3aMeHeHO WHTEPBEHTCKOU
CucreMoH Ha 3aBe3E€HHBIE U3BHE;
M3MEHEHbBI BCE KOMILJIEKCHbBIE YCJIOBUS OOUTAaHUSA, YIIPABIEHUI U
COOTBETCTBYIOIIIETO  COMPOBOMKJAEHUA —  Ppas3MelleHbl U
COBEPIIIEHCTBYIOTCSA CBOM 3aBe3EHHbIE U co3/aHHble CHCTEMBI U
Kommiekchbl YIipaBiieHUs1, ODUEHTUPYSA BCE UBMEHEHHUS MOJ] CBOE
(mayube) cyliecTBOBaHUE;
n3MeHEH cTparerudyeckul Bektop Ilenm 5BOJIIOIMOHHBIX
pedopMUpPOBAaHUUN 1O/, CBOU OPHUEHTHUPHI U IIPOIIECCHI, —
TEXHOJIOTUYECKU IIOJICTPOUTHCA I10/1 DHepreTuvecKue
BO3MOYKHOCTH 3eMu; noamanHo npoussecmu
N3MEHEHUE 9HEPTOBMOTEHE3UNUCA meaa .nodeit
1moji  (QyHKIMOHAJIbHbIE  yIpaBJI€HUYECKHE  COBMECTUMBIE
BO3MOKHOCTH Mo3ra uaTepBeHTOB (maykos); B HECKOJIBKO
IATAIIOB paszButus ['eHOTUIIOB pa3BUTh TAKOBBIE BO3MOXXHOCTHU
Moara Jtojieid, KOTOpble MOTJIK Obl OBITH TaPMOHUYHBIMH C
aHayIoroM mayusux (36poBckux); IIO3HATHh TAMHBI xuBoi
KJIETKU, BrIIOYasi 1 KOHCTPYKTUBHBIE 0COOEHHOCTU UCTHUHHOM
MoAesbHOU CTPYKTyphl JIHK ¢ 1iespt0 HemocpeacTBEHHOTO
BMEIITATEJIBCTBA mia ITPOJAJIEHUMSA Ouosiorudyeckon
JKU3HU;
IIEPEOPUEHTUPOBAH BECh IPOIIECC MOJIEJIBHOTO JBUMKEHUA TaK
Ha3bIBA€EMOUW «COJIHEUHOU CHUCTEMbI», C(HOPMUPOBAHHOU U
IIEPECTPOEHHON IIOCJIe BTOPYKEHUs, B HAalpAaBJIE€HUU YETBEPTOU
3Be3Abl bosbinonn MeaBeaunpl, OpoAoJKas JajibHelIee
OCBOEHHE U 3aXBaT OBIBIINX UCTHHHBIX KOMILIEKCOB 3eMJIH IO/
CBOM I11eJIM IPUMEHEHHUH.
Co3danHnan Iopoeckana Cucmema YupasiieHus MIPOU3BeJIa
KOHCTPYKTUBHbIE H3MEHEHHUA JIByX NPUHIUIHNAIBHO BaXKHBIX
COCTAaBJIAIOIINX CUCTEMHBIX (DparMeHTOB:
BMEHWJIA CTPYKTYPY IOCTPOEHMs YIIPaBJIAIONENd HH(OpMaIUu,
IIPUMEHUB B OCHOBE KOHCTPYKIIMHM, TaK Ha3bIBAaEMYIO,
«IIU(PPOBYID TEXHOJIOTUIO». IJTO TMO3BOJUJIO IOJHOCTBHIO
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M3MEHUTh OCHOBY TIOCTPOGHHMs MAHTHCC TPaHCIUPYEMOM
yIpasJsoIel uHbOpMAUHU, TPUTOAHON I YTPaBJIeHUS B
N3MEHEHHOU CPE/IE oburaHus, MprueMJIEMOU U yI[O6HOI/I
s cBsa3u Mexkay Komrmuiekcamu n OObeKTaMu, U 3alIUTUTH €€
YCTOUUYUBOCTh OT KAKUX-JIMOO BO3MOXKHBIX BO3JIEUCTBUN U
HCKa)KeHUU ¢ YIETOM N3MEHEHHOU KOHCTPYKIIUH
SHEPTETHYECKUX PENIETOK BCEX DHepruil (KyOmueckas);

e BBejla CBOI0 KOHCTPYKIIUIO 3HEPTOMHMOPMAIMOHHBIX OJIOKOB,
IIO3BOJIMBIINX NPUMEHUTh UX AJs QopmupoBaHusa Mo3sra
arMochepsl U A MO3TA JIFO/JIEM, opHeHTHpys Ha
¢dopMupoBaHUEe TOJIBKO TaKUX €ro (PyHKIIUM, KOTOPble ObLITH ObI
yA00HBI U IPHUEMJIEMBI JIJIs BBEJEHHBIX IIPOTPAMMHBIX ITPOIIECCOB
yIIpaBJeHUs U BOILJIOIIEHUS.

NMnaHeTapHaa Cuctema m XxusHeobecnevyeHme XKNBOMN KIETKU
ABToOp: ButTHep E.A.

PeweéTka oomMmeHa nHchopmaLum n KOHTPOns

B TeueHue nocjaeHUX 500 C JUINTHUM JIE€T aKTUBHO CO3/laBajlach
pemniéTka obmMeHa uHMOpPMAUU U KOHTPOJII B OOIIEN CTPYKType
pemeTtku atMmocdepsl. Hanuune TakoBou
crieniuUIHON PENIETKH, & B TEDMHUHOJIOTHU
COBPEMEHHOU  HAyKd  3TO  IIOJYYHJIO
oIpejieyieHre, KaK 3JIEKTPOMAaTrHUTHOE
noJie, II03BOJIAJIO He TOJIBKO
IPPEKTUBHO YIIPaBJIATH BCEMU
buoobbexktamun Ha J3emie, HO U HE
JOIIYCKATD CO3/IaHUA HEHY>KHbIX OTKJIOHEHUU 1pu
Bo3HukHOBeHUn W HDBIX  6umoob6bexkToB. Iloka He  ObLIa
chopMUpoOBaHa TaKoBasl PENIETKA, HUKAKOU «HAyYKH» ITPOCTO U OBITh
HE MOTJIO, 3TO OUEBU/IHO M UICTOPUKAMU 3aMedeHo! 3/iech 3aMeuy, UTo
BTO «HE OKa3aJI0Ch MIPENATCTBUEM JJIA MOABJIEHNE TAKUX JIFOZIEN, KaK
H. /leBamioB u APyrux, NoTOMy UTO 30pbl HE MOIJIU OCYIIIECTBUTH
TOTAJIbHBIN KOHTPOJIb B CXeMe «IosBjaeHus» Mosra (CymiHocTH) B
o0IIIell CTPYKType PemeTKH aTMocdephl Ha TOT MoOMeHT. IIporecc
U3MeHEHUN yxke ObL1 «3amymieH». CerojiHsa, B 2016 TrOxay,
YKA3AHHAS pemétka o6JiajiaeT KOHKPETHBIMHU IapaMeTpami, a
HMEHHO:

- onopHasa 6azoBas uacrora f = 54.375450;
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- YT'OJI CKOJIbKEHHU A 3aps/ia IJ1d ormopHOro MarautHoro Mmimysibca =
43.50;

- TAaKTOBBIN UHTEpBaJ N°1 = 16 MUHYT;

- TaKTOBBIN nHTepBaa N22 = 1 cekyHaa Co/THEUHOTO TaKTa

(mpumepHO 2,1531... CEK.);

- 6a3a Ko/10B 3ampoca 1o HoTe LA paBHa CABUTY, OIIPEAEeIEHHOMY
3HAYEHHIO B COOTBETCTBYIOIIIEN OKTaBe I10 KaXKAoMy reHotuiry Mosra
OT/IEJILHO.

OcCHOBHBIE IapaMeTphl COOTBETCTBYIOT IOKa YCJIOBUSAM,
YCTAHOBJIEHHBIM U CBS3aHHBIM C PEIIETKOU
dyukmuonupoBanua oobekToB (HJIO), moTomy
UTO €€  pe3Koe  H3MEHEHHE  IIPOCTO
JIMKBU/INPYET KMN3HDb Ha Ilnanere.
JIUKBUAIMs TaKOBBIX TMOCJIEJICTBUM, T.€.
H3MeHEHHE IapaMeTPOB PEIIETKU, TPOUCXOTUT
IUIAHOBBIM  IIOPAJAKOM, KaK JIMKBUJAIIUA TIIOCJIEACTBUM
WHTEPBEHIIUN 3a IMepPexXOAHbIM IIEpHOJi. A HBIHE BCE, 4YTO HE
BIIMCbIBaeTcsA B  ykKaszaHHble  1mapamerpsl, IIOCTEIIEHHO
YHUYTOXAETCA, u nociencrBus 3TOTO BUIAHBI HEBOOPY>KEHHBIM

IVIa30M KdK B IIOBEI€EHHN U JIIO,ZlefI, TaK 1 B IIDUPOAHBIX « KATAKJIM3MaAX».
«CBeTnbin BeHuk» JleBawoBa B «baHHoM [ene» XaTbi6oBa n Tpyaosas Jlonara.
NMABA 2. 6OIromMm OJAOEHHOE... ABtop: ®égop OAMmutpueBunu Lk HEeB

Papyra

— 3TO 000JI0UKA BBICOKOYACTOTHOM KaILIH,
HaKpbIBaIOIIEN coboit 3HAYUTEIHLHYIO
TEPPUTOPUIO, pa3mep KOTOpOH
onpenessieTcs CrucreMol YpasiieHUs.
Takux 000J104eK MOKET OBITh HECKOJILKO — 2
wim 3. OgHa u3 o00JIoOUeK — 3aluTHAA.
KpacuBas pajyra, BOSHHUKIIIAs ITOCJIe JOXK/sA, paayeT ria3. Ho MmHorue
HEe 3aJlyMbIBAlOTCA HAJl CMBICJIOM ¢  NPUYUHHOCTHIO €€
BO3HUKHOBEHUSI.

VI3BeCTHO, UTO BECHOM KaIIU JOXKAsA KpPyITHee, ueM OceHbio. Kpome
TOT'0, BO BPEMS BECEHHETO JIOXK/sS MPU IMONaJaHUN KaIIU JOKAA Ha
BO/JIHYIO IIOBEPXHOCTb, BOBHUKAET ITy3bIPb.

Kaxk 6b110 paccmoTpeHo B paborax o Hoocdepe, Bogy MBI oTydaem
n3 Kocmoca, a He mmyreM KpyroBopoTa BOAbI B Ipupoze. Boga — 310
MOHHBIA 0CaJIOK IepepaboTaHHBIX YacTOT. BeCHON KaIliu cojiep:kaT
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BBICOKOYACTOTHBIE COCTABJIAOIIME, KOTOPHIE TTIOBBIIIAIOT ITOTEHI[HATIbI
npuieramiieid k 3ewie pemietku Hoocdeprnl. Ilpu goctrkeHuU
paBEHCTBa MOTEHIIMAJIOB HAa MOBEPXHOCTU 3eMJIM U B IaJIaI0IeHn
Karie, mocjaeaHsasa obpasyer my3bIpb. Eciu B MOMeHT (hOpMHUPOBAHUSA
BOJ/THOTO ITy3bIPs 3aUKCUPOBATh €ro cpe3 (CM. PUCYHOK), TO YBUAUM
aJIeMeHThI paayTru. Ho Kamis cyiecTByeT J0JIU CEKYH/IbI, U Cpe3 KallJIx
CHApPY»KU 3alluileH UOHHOU cpeqod. s dopMUpOBaHUS HYKHBIX
IUIOTHOCTEU MTOTEHIIUAIOB B 33/JaHHOM PETHOHE (B AMana3oHe YacTOT
»KHU3HeobOecIieueHUs WiId JJIs IPOBe/IeHs SKcIiepuMeHTOB), Crcrema
JKuszHeobecrieueHuss He MNPOU3BOAUT MepepaboTKy BbHIOPAHHBIX U3
KocMmoca noreHnuanos, a mo 3ajganHou [Iporpamme 5Ty nepepaboTKy
IIPOU3BOAUT HaJ 33JlaHHOU Tepputopueil. IIpyu 3TOM MOHHBIN OCaJIOK
CJIMBaeTCs B BHJIE MOXK/A, a M3 BBHICOKOYACTOTHBIX COCTABJIAIONIUX
dbopmupyercss «kamisg», cpe3 KOTOPOM MOcje yAaJeHUus HOHHOUN
3alllUThl BUJEH HE BOOPY:KEHHBIM TIJia3oM. Ho 37ech ecTb OjlHa
0cOOEHHOCTh — IIBETOBas ramMma y paayr MoKeT ObITh Pas3sHOU U
3aBHCHUT OT TOTO, Kakas 30HA cpOpMHPOBaHA. IJTAa KaIlJIA BUCHUT
JloCTaTOYHO Jioaro, noka Cucrema KoOHTposiA He yKakeT Ha

3asepieHue IIporpaMMel.
Od4Y Yactb1.Masa1. ABtop: HUU LleHTp Ynpexaarwowmx Ctparermm

Perncrtpauuna Mo3sra

Ha ompenesieHHOM YpOBHE CBOETO Pa3BUTHA U HAXOMSCH €Ille B cpefe
nHKybaTopa, Mo3r ciepmaTo30ouia oTIpaBiseT MaroHuTHbIN IMITyJTbC
B OIIpeJieJIEeHHbIN 3aJJaHHbIA TaKTOBBIN
WHTEPBAJI U 3TUM perucrpupyer ¢akrt
CBOET0 HaJIMYMA CO CTOPOHBI ApxXuBa

[TamaTu, Kak  akT  0e3yCJIOBHOU
«peructpanuu». Eciu nocTynaminum
MaruuTHbIN Nmmyabe Moara

CIIepMAaTO30U/a COBIIA/IAET IO TAKTY U HE
i HCKa)keH, To ApxuB [lamAaTu popMmupyer
T4 Hero «II0JIE KO/Z1a», 006J1a/1a10I1IETO IIOJIHBIMU
HUIeHTUPUKAIIMOHHBIMY CYObEKTUBHBIMY IPU3HAKaMU 1 CBOUCTBaMU,
1 Ha YpOBHE 84 OKTaBHI IlepeiaeT Mo3ry 3TOT cUTHaI Kojia oOpaTHO.
Ha ypoBHe CBETCKHUX CYKJIEHUU, 3TOT (DAKT U JIEHCTBHE KaK-TO TPydOo
MOKHO TIOATAHYTh K HEKOM OOJITOBHE U  OTPaHUYEHHBIM
HEONpEEJIEHHBIM CY)KJEHUAM O «KapMe», XOTA 3TO U OJU3KO He
coBIaziaeT. B ciyuasx BbIsABIeHUA (PAKTOB MCKAKEHUS CTPYKTYPbhI U
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cocrostHuss MU, T.e. Kakoro-jimb0 He COOTBETCTBUS IO MapaMeTpam
[aMATH WX MOPGOJOruM IIPOIECCOB PAa3BUTHA, OTBET APXHUBOM
[TamsaTu He popMuUpyeTes, 1oJIe KOJla He IPUCBAUBAETCSA U 00paTHO He
oTopasisercsa. B TMHEKOJIOTUM 3TOT NOPOLECC MNOHUMAETCHA, Kak
«BbIOpOC» TUI0/1a. «IlepBbIil KPUK» IPUIIEAIIEr0 B ObITHE HOBOTO
Moasra ¢ ero MajieHbKOU «pyDOalIkoi», — 3TO CUTHAJIU3AIUsS APXUBY
[TamaTy O BceM HCXOAAIMM WH(MOPMAIMOHHBIM KaHasiam Moara,
KaK IOCJIEAHUU CUTHAJI CBOEr0 HMPOIIEIIEro 3Tala U Hauajia HOBOTO,
T.e. YK€ HCIOJHUTEJIBHOTO IIpoliecca, KAaK HOBBIU HWHIAUBU/,
Ha/leJIEHHBIN BceM HEOOXOIMMBIM, o0peTas y:Ke UHYIO « PETHUCTPAIINIO

B apXI/IBe KoJga»
OdY Yactb 3. naBa 1.ABTop: HUU LleHTp Ynpexaatrowmx Ctpareruv

PeweéeTkn atmocdepbli

.~ CrpyKTypa pelleTK! — COeINHEHHbIE

N A [T omekasaphl, B KaXK/IbIN T0EKad/p BIIMCAH

A AT T W ukrocaszp (pebpa Guryp u coeuHAIINX

S = IIUPaMUJ OAUHAKOBBI). UHUCI0 TAKUX
BJIOKEHHBIX CTPYKTYP = 44,

Kasx/tas pereTka — 5To CBOUM CHEKTP YacToT.

1 Tun - Cpema oOuTaHUA BCeX OMOCTPYKTYP, O < h < 12400 meTpoB.

3HaueHWE O — 3TO YPOBE€Hb MOPs, KOHTPOJIb YPOBHS IIPOU3BOIUT

Komriuieke CTOyHXEH/K.

2 Tum - Cpesta 00uTaHMs BCEX MPUBE3EHHBIX OMOCTPYKTYP, -2200 < h <

0 MmetpoB. Kcratu, Bcs ruapoakycTuka paboTtaer 7o h >= -2200

METPOB.

3 tum - Mo3sr 3emin, -4400 < h < -2200 merpoB. B 2TOl peméTrke

HaxoyuTess Bece IIporpamMMHuble (GpyHKIIUM, KOTOpPble cOpachIBalOTCA B

cpezty obuTaHus OMOCTPYKTYP.

4 tui - OcTpoBKH, -4400 < h < -3400 MmeTpoB. MecTa HaXOKIEeHUS

KommiiekcoB, obwektoB (HJIO) — wmx Tam 3472 I1ITyKH, 36

pazHoBugHocter. Ilo HJIO — otmenpbHad crathsA. Bce ocTpoBku

cCOeIMHEeHbl TPYOKaMM CBSI3H, CPEJHUH PpaguyC OJHOIO OCTPOBKA

IIpuMepHO 6000 METPOB.

A.M. XaTtbi60B [MpunHUMnsbl YnpaBneHusi
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C

CesepHoe (momnsipHoe) cusiHue-CreTiio PA umn Spuno-ComnHiie-
CeiicmoomnacHbIe 30HEI-CeTKa XapTMaHa- CucTeMsl BTopuuHoro YipaeneHus-
CucreMa xu3HeoOecneueHN I O0H000BeKTOB-CMeHa CrucTeMHOI Baactu-Cpena

IBUKEeHUA-CTPYKTYPHBIH Mo3r 1 Mo3r ATMocdepsl

CeBepHoe (nonspHoe) cusiHne

— 3TO sABJeHUEe U3 obsiacTu (UBUUECKOTO MPOIlecca, CBA3aHHOE C
IporieccoM mnepedpocku sHepruil. TouHee, 5TO ecTh IIPOIECC
JOKUTAHUS «H3JIUIIKOB SHEPTHI», paHee
€KEero/IHO 32 BOCEMb MeCSIEB CIEeUaIbHO
HAKaIlJINBaeMbIX, HO OCTaBIIUXCA TOCJeE
3aBepIlleHus]  IIpollecca  OTIPaBKU K
«moTpeburenssm» (ympasieHue depe3d YK
«Ypan»). XpaHUTh Takue OOBEMBI U B
TAKOBBIX COCTOSIHUSX SHEPTHUH B pelleTKax
Atmocdepsl Oosiee JTUTENbHBIE CPOKU, OBIJIO HEBO3MOXKHO U HeE
IIpeaycMaTpuBajoch HHTepBeHTCKOM  CHcTeMON, I03TOMY  UX
BBIHYK/IEHHO «CJKUTAJIM», KaK HEeOTHpaBJIEeHHble HW3JIUIIKH. Tak
HEPAUNTEJIbHO IIPUMEHSJINCH DHEPreTHUecKre TI'e€HePUPYIOIIne
BO3MOKHOCTH 3€MJIU.

TakoBasgs HCTUHHASA CYTh (PU3UUYECKOTO €KEeroJHOTro sBjeHUusA (B

HpOIJ_U'IOM), SaBOpa)KI/IBaIOH_[aH B30p - «CeBepHoe CI/IHHI/Ie»!
OcHoBHbIe (byHKUuKM crnnoeB atMocdepbiABTOop: HUU LleHTp Ynpexaarowmx Ctparernm

Csetuno PA vnun Apuno-ConHue.

«CBeTIJIOM>» Ha3bIBAJIM CUCTEMY UCTUHHOI'O CBETA, KOTOPYIO
cosgaér PEIIIETKA ATMOC®EPBI, npu ycraHOBieHHH (asbl
CBETOBOI0 HMIIyJibca Ha O. Ha ckopocth nepeda3upOBKU BIIUAIOT
IIapaMeTPhI CBETA, CIIEKTPHI IIBETOBOU PACKPACKHU, IPKOCTD, IJIOTHOCTD
II0TOKA, KOJI IJIaHeThI (11 3eMJIH 3TO 512) 1 paccTosHue oT CBeTHa.
Jlo cBepIlleHHON WHTEPBEHIIUH caM IMPOIIECC OCBellleHUs Ha 3eMJIe
OCYIIIECTBJISJICSI caMOU ATMOC(DEPOIZ, 3a CUET HCIIOJIb30BAHUSA €€
0c000 KOHCTPYKIIUM SHEPreTUUYEeCKHX PeIIeTOK, a YIIPaBJsl 3THM
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nporeccoMm YK (Yopassstoniuii Komiiekc), KOTOpbIN ObLI pa3MelieH
B HbIHemHel TroMeHcKoN obsiacTu. ATO TOKe OyAeT BOCCO3JaHO U
HbIHEIIIHee COJIHBIIIIKO =e HOTpe6yeTc;1 (..ConHue seasemcs
- VAR 1.1aHemoll, npueHaHHoll 8 Hawy Cucmemy (emecme
¢ Jlymuoil), duamemp CoaHua npumepHo paseH
duamempy 3emau. Hawe Ceemuno (Apuno) 610
nozauleHo u 3ameHeHo Ha uHmepsenmckoe Coanue,
umeswee ammocgdepy moAWUHOU 0K0A0 2000 KM,
cocmoswyo u3 cmecu kucaopooa u xaopa. Conxue
8HYMpPU NO0./10e, HU3Hb HA HEM MOAbKO 6HYMpU
(xax 6 cxopayne). Tam ecmv 8cé Heobxodumoe 045
noddepicaus moil JHCU3HU, KOmMopyto
/ uHmepseHmMbvl «IOpvl» xXomeau coenamsv e3de 8
Hawell Cucmeme .HacTOoTHBIN AUaIa30H 0 00eCIeuYeHuI0 OCBEIEeHM S
IUTaHeThl 3emuiA Oyzer ecTecTBeHHO WHOW. CHHXPOHHO 3TOMY
BOCCO3/IAIOIEMYyCsI  IIPOIleccy OyyT OCYIIEeCTBJIEHbI KOPPEKIINU
dbyakmuit MO3T'A JIFOJIE!, uaTerpupyemsix B Oyaymee. Te, KTO He
Oyzet obJiazlaTh TaKOU KOppeKIueu, OyAyT B COCTOSHUU «IIOTEMKHU»,
T.e. oHu HE BY/JAYT HaOawozate cBer. Haxoxsaimueca B
IIPUIIOBEPXHOCTHOM pa3MeIlleHHOM mnoJiokeHuu y CoJsiHIa Tpu
“QUEMO/IAHA” BHyHIUTEJIbHBIX pa3MepoB, — Ham He Bparu!!!
MIMeHHO MX YCUJIUAMHU Cerdyac BOIUIOIIAETCSA OTPOMHOE KOJUYECTBO
IIPOIIECCOB BOCCO3JAaHMsS MUCTUHHBIX COCTOSAHUU i IliaHeTapHOTO
Kiracrepa 3emuiu.

«CBeTnbiii BeHuk» JleBawoBa B «baHHom [lenex» XaTtbi6oBa u Tpyaosas Jlonara.
FMABA 8. YPOBEHb NIMAHETAPHOU CEKPETHOCTW, U «ONEPALUUA PACKPbITUA»
ABTop: ®énop AmutpueBuy LLkpyaHes

CencmoonacHble 30HbI

Ha 3eMsie chOopMUPOBAHbBI Y3JIbI «YTHIN3AIUNI», WA TOUKH
aBTOMAaTHUYECKOT'O0 BBIpaBHUBaHUSA aabbeq0 — TaK Has3bIBaeMble
CEVICMOOIIACHBIE 30HBI. Ho B 5Tux
30HAX HU3MeEHsAeTcA TO, YTO JIOCTYITHO
M3MEHEHUIO. I'pasumauuomHwlil
nomeHuyuaa 800vl 8 okeame U 600blL 6
pexe PA3/IMYEH wu onpenensdercsa He
padmepamu, a CIIOCOBOM CBA3U c
OKpYy:Kawlllel cpezioli. B ecrecTBeHHOM BUE OTOT IIOTEHIIHAJ
COBMEIIEH C OKPYKAaIOIEH cpemoll M H3MeHseTCI B HeOOJIbIIHNX
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1pejiesiax, peryJinpoBaHue IIPOU3BOIUTCS IIYTEM IIepepacnpeaeaeHus
II0 IIporpamMMaM, KOTOpBIE€ BBIIIOJIHAKTCA B COOTBETCTBYIOIIEM
TaKTOBOM OKHe. M3meHenus annbenmo HE mnpowucxomsatr Ttam, rAe
obHapy»KeHbl HApyIIEHU .

«CBeTnbin BeHuk» JleBawoBa B «baHHom [lene» XaTbiooBa n TpyaoBas Jlonarta.
MnaBa 13. PasmbiwneHus B 6yaywem BpemeHu...Astop: Pégop Omutpuesuy LLkpyaHeB

CeTka XapTmaHa

Hampumep, HaOmioieHusT 3a Y3JIOBBIMH TOYKAaMH CETKU
XapTMaHa roBOpAT O TOM, YTO OHA 3a IIOCJIe/IHNE TPU roa HAUYNHAET
IIOTUXOHBKY pacchiliaTbesa. Ilouemy paccwimatbesa?  OOBIYHBIN
XapaKTeprm pasmep ceTKu XapTMaHa (OHa siUuercTasi) COCTaBJISII

== OKOJIO 2 MeTpoB. B Hauase 2015 rozja
IIPOU30IIE CKAYOK, U OHA YBEJINYWUJIACH [0
TpEX MeTpoB. MecsArna moaropa mocjae nepBoro
CKayka Ipou30Ilen BTopord. OHa BbIpOCa B
pazmepe 710 6 METPOB, OYKBAJIbHO Yepe3 Mmapy
HeJleJIb OHA yBeJW4YWIach B pas3mepe 10 9
MeTpoB. W XO4y  OOAYEPKHYTb  JJId
JII0003HATEJIBHBIX — B ATO K€ BpeMs u «IIoru0» Airbus A321 Hapg
CuHalicKUM IIOJIyOCTPOBOM, Ha OOPTY KOTOPOTO HAXOAWINUCH 224
yesoBeka. HaTu ceriuac y310Bble TOUKHU CETKM XapTMaHa CTAHOBUTCA
O4YeHb CJ0XKHO. B KBapTupax, B KOTOPBIX MBI IPOKHBaeM (IIpo
KBapTUPbl M CETKy XapTMaHa NOpPOYHUTalTe B «3HAHUAX OT
Na_Yasa», moBTOpAThCS He Oy/ly) UX MOKET IIPOCTO HE OKa3aThCA.
Bosiee Toro, oHM (3TU TOYKU) IPOAOIKAIOT OYE€Hb HHTEHCHUBHO
MeHATbCA. [IpakTHUueckd IMOYTH KaXKAbIM Mepexo], MOoJsSpu3anuu
AJIEKTPOMArHUTHOTO TIOJIA COHPOBOXK/IAeTCS IepeMelleHUeM 3TOU
ceTku. To ecTh Te, KTO, IO-BUIMMOMY, JIEMCTBUTEIBHO KOHTPOJIMPOBAJI
BCI0O 5Ty HUH(MOPMAIIMOHHYIO OOCTAaHOBKY Ha J3emJjie, IOTUXOHBKY
HAQUMHAIOT «yXOAuTh». OJTHAKO, XOUy CKa3aTh, UTO CETOJIHA €CTh JIIO/IU,
B ToM uuciae u Jlpy3psa H. JleBamioBa O KOTOpPBIX A YIIOMUHAJI,
crioco6ubIe KoHTpoInpoBaTh COCTOAHMUE cetku XapTMaHa.

«CBeTnbin BeHuk» JleBawoBa B «baHHom [lene» Xatbi60oBa n TpyaoBas Jlonara.
rnaea 7. O cospartene «6aHHoro gena». ABtop: ®égop AmutpueBuy Lk HEeB
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Cucrtembl BTopn4yHoro YnpasneHus

Kaxxnas uz CBY (Cucrembl BropuuHoro YopasyieHus) GopMUpyeT
CBOH ITHYP KOHTPOJIA, C TOMOIIbI0 KOTOPOTO 3a 2 yaca 10 MUHYT
IIPOU3BOAUT TOJHBIM KOHTPOJb cpefibl obutanus YesoBeka,
coBepIlas 3a 3TO BpeMs IOJHBIA 000poT BOKpYT 3emun. CobpaHHas
nHpopMmanua no3Bosider aBromaram CBY B TeueHHe HECKOJIBKUX
vacoB npousBectd KOPPEKIIMNIO cpenbl OoT -2200 M 710 +12400 M,

- co3zlaBad  HJeaJibHble  YCJIOBUA  JJIA
CylecTBOBaHUA YestoBeKa U JJid TeX, KEM OH
coopancss  muratbesa!  OmHAKO — CHATH
nHdpopmanuwo ¢ OJAHOI'O YenoBeka 3a 1
S ! nipocmoTp B npuHiune HEJIb34. Tak, CBY
s - % Kamnac gy koHTposid Moasra uapIMaeT Ha
nauTenbHbId epuosi YACTD Mo3sra u npou3BOAUT CPABHUTEIbHbBIN
aHaJIN3 ¢ 3aJlaHHOM mporpammoii. B 3To Bpemsa YesoBek cout, Ha
BpeMA KOHTPOJIA €My JAl0T IIOCMOTPETh «HOBBIM BUAEO(PUIBM»,
BOCIIpMHUMaeMbIl Kak cOH. OcrasibHble CBY He MOrjiu MO3BOJIUTH
cebe UMeTh HeEOTpaAaHUUYEHHOE BpeMs JiJisd cO0Opa U aHAJIN3a CUTyalluu,
IIoTOMy OBLI CO3/aH YHUKAJbHBIA MeTos. Kakjgasa dacrora,
nMmewmasdaca y Yemoseka, KOIIMPOBAJIACDh B OOCTOPOHHIOIO
OUOCTPYKTYPY, U IIPU NPOXOKJEHUU IITHypa 3Ta OMOCTPYKTypa B
pekruMe pe3oHaHca pearupoBasia Ha 3ampoc. Takum obpasowm,
MUJTHAPABI OMOCTPYKTYp MAaBaiu (Kaxkjas) B PeXUMe pe30oHaHca
nHpopmanuo o COCTOAHUMMU 310poBbs YenoBeka, HAXOAAIIETOCA
B CpeZle KOHTPOJIA. DTO TPYAHO COIIOCTABUTh C YPOBHEM HAIIIUX
CEerOAHANIHUX 3HAHUU, HO 3TO OBLJIO UMEHHO TaK.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» Xatbi6oBa n TpygoBas Jlonara.
rnaBa 10. OcHOBbI NOCTPOEHUsAA MaTepuanbHOro mmpa u opMmMpoBaHUA FreHOTUNOB MOo3ra
ABTop: ®énop AmutpneBuny LLikpyaHeB

Cucrtema xxnsHeodecneuyeHnsa O MoO0OBLEKTOB

Kaxxzpiii 61M000bEKT Ha 3emyie NOPU POXKIAEHUU I0JIy4aeT
cOOCTBEHHYIO CUCTEMY
AM3HEOBECIIEHEHNWA, paccuntanHyo Ha
124 roja paboTtbl Mmosra. IIpu yrepe cBsA3u
Mo3ra ¢ opraHamMu (HampuMmep, CHCTEMOU
IIepUKap/i), MO3T OCTaHABJIMBAET CePIIE.
VICIIOJTHUTEJIBHBINI MEXAHW3M Mosra
3aJIO’KEH B UEpPENHOM KOpOOKEe U CTBOJIE
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ciuHHoro wmogra. llentp perynapao BCEM  npepocraiiser
nHGOpMAINI0, U €CJd MO3TI UMeeT BO3MOXKHOCTh ''CHUMATh' U
obpabatpiBath moayueHHyl0 MHOOPMAIIMIO, TO OHOCTPYKTypa
HaXOJIUTCS Ha JOCTAaTOYHO BHICOKOM MH(OPMAIMOHHOM YPOBHE.
3aJieicTBOBAaHO 4.28 % wMo03Ta, Pa3BUTHI0O MO3Ta CIIOCOOCTBYyeT
nyxoBHbIN pocT (HE PEJIUTUA).

Nuadopmanus "[IPUXOJUT" c¢ mysbikanmbabiM PYCCKUM psmgowm,
KOTOPBIN U SIBJIsIETCA 0Aa30BBIM, €r0 He HAJI0 IIEPEBOAUTDH HA JIPYTHE
SI3BIKW, OKTaBa ITIOHATHA BCEM.

«CBeTnbin BeHuk» JleBawoBa B «baHHom [lene» XaTbiooBa n TpyaoBas Jlonarta.
MmaBa 8. YpoBeHb NnaHeTapHOW CEKPETHOCTU, NN «onepauus packpbIiTUA»
ABTop: Pégop Omutpuesud LLkpygHeB

CmeHa CuctemHoun Bnactum

B Hacrosmiee Bpema Oosee 70% Cucrem YmopapieHHd,
KomiuiekcoB, 00bEKTOB 1 cepBepPOB cTapou CHUCTeMbl YHUUTOKEHBI, a
COXpaHEHHbBIE-TN00 «00€eCTOUEHBI »,
wiu IIEPEITPOT'PAMMMPOBAHDI j1a

BPEMEHHOI'O IIPUMEHEeHUA B eJIAx obecrieueHUsA
miactudHoro ITIEPEXO/IA B HOBbIE COCTOSIHUA OBITHSI, OCOOEHHO, B
ouosiornueckoii cepe. B pesysbraTe 3TOr0 2011.04.24 céepuieHa
cmeHa Cucmemnoit Baacmu OKOHUAMEAbHO,
m.e. YnpaeaeHue o0vimuem 3Hep2uil nepewrio K UCMuUHHOU
socco3zdarweiica Cucmeme Ynpasaenusn u eé Moszy.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» Xatbi6oBa u TpyaoBas Jlonara.
Maga 9. «JlabopaTopHble paboTbl» naykoB ABTop: Pégop OmutpueBuny LUk HEeB

CmeHa CucTteMHOM BnacTtu

B 3HamMeHHOe COOBITUIIHOE BpeMs, a UMEHHO
24 ampens 2011 , CBEpIIEH aKT CMEHBI
. CucreMHOU BJIACTH OKOHYATEJIBHO. JTO €CTh
| JIeICTBUTEJIBHO coObITHE BCEJIEHCKOTO
gl MacinTaba - JHKBUAAIMS HWHTEPBEHIIMH HAa
= 3eme!

B ABTOMOTOPHO IIPOMCTEKAIOIIAsA 4acThb
OCTAaTOYHBIX IIPOIECCOB BO BCEX HbIHENTHUX cepax pa3pylIaroIIerocs
OpPraHM30BAHHOIO OBITHA JIIOJEH, CBA3AHHBIX C JIMKBHUJAIIHEN
IIOCJEACTBUN OT BMeIIaTeJIbCTBA HHTEPBEHTCKOTO CHCTEMHOTO
Pagyma , a TakKe 3aMellleHHEe YacTH COXPAHEHHBIX (DparMeHTAPHBIX
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BJIEMEHTOB TIPEXHEro yIpaBjeHUsA Ha 0oJiee CcOBepIIeHHble U
«POJIHBIE», OCYILIECTBJISAETCA B TapMOHUU ¢ BomioleHrneM OCHOBHBIX
SBOJIIOIMOHHBIX M PeCcTaBPAIlMOHHBIX IIPeo0pa30BaHUN BO BCEX
KOHCTPYKIIUSIX M COCTOSIHUAX OBITUA SHEPTHUU 3eMJIN U yIIPpaBJIeHUs

HMH B Iepuoj, 2012+2024 roabl (IlepexoaHbii IEPpUO).
OobpauieHne Bo umsa oyayuiero! Astop: HAM LlenTp Ynpexpatwowmx CtpaTterum

Cpepna nBuXxXeHuUs

3eMJisi — UCKYCCTBEHHAs CUCTeMa, UMeIoIas 3 OCu
,, — I'DaBUTAIJUOHHYIO, MATHUTHYIO U 3JIEKTPUUYECKYIO
 (Bepxostack — HOKHBIN MTOJIIOC), CMEIeHHbBIN IEHTD
¢ TsXKECTH, CTPOTO OPHUEHTHUPOBaHHYIO opouty.Kpome
TOTO — CEeTKy XapTMaHa, COCTOAIIYI U3
IPABUTALIMOHHOU U SJIEKTPUYECKOU CIIMpAJIENd H
MarHUTHBIX MEPUJUAHOB, B OIPEJIEJIEHHBIX y3Jax
KOTOPBIX HaXO[ATCS KOMILJIEKCHI MU PpaMU/ CHCTEMBI

}I{I/I3H606GCHequI/I}I 6I/IOCTp}7KTyp , HACCJIAIOIIINX BeMJIIO.
CnpaBo4HuK 4. (noccapunn Astop: HAW LlenTp Ynpexaawwmx Ctpaterum

CtpykTtypHbI Mo3r n Moar Atmocdepbl

B KOMILJIEKCE OOeceunBaJii yHpaBJIeHUE U
KOHTPOJIb 3a:

- COCTOSIHUSIMM DSHepruil (B MHEPIITUOHHOM U
HEUHEPITMOHHOM  COCTOSIHHSAX) H©U  UX -
B3aUMHOU rapMOHHH B IIPOIIECCAX UX OBITHS;

- yIpaBJeHHEM II0 O0OeCIIeYeHUIO YCJIOBHUU
OOMTaHUA;

- VIOpPaBJISIEMBIM COIPOBOXKJIEHHEM  BCETO
- KOMIIEKCAa  HOporpaMM  «cuHTe3a»  (OT

dopMupoBaHUsA BCEX XHUMHUYECKHX 3JIEMEHTOB [0 PETYIHPYEMOTO
IIpoIriecca pocTa U pa3MHOKEHHs BCEro Ha IJIaHeTe 3eMJIs);

- KOHTPOJIEM U COINPOBOKAeHUEM OOMEHHbBIX IIPOIlecCOB B buocdepe;
JlaKe 3a COIPOBOXKIAEHHEM II0 POXKAEHUIO JIETel B HEOOXOIHUMOM
(moTpebHOM)  KOJHUYECTBE C KOHKDPETHBIM  (YHKIIMOHAIbHBIM
Ha/leJIeHWeM WH/IVBU/IOB, KOJTUUYECTBEHHO PETYJIUPYS HaceJIeHUe Beei
IUIAHETHI 0 YPOBHA MWIIHAPAA UHAUBUIOB U MHOTOE JIDYTO€E, UTO B




Coopuuk «Cuctema Ynpasnenus 3emian» cocT. FO.B. OueperssHubIi

00IIIeM IIJIaHE ITPEICTaBIIAIO0 BeCh KOMILJIEKC COCTOSIHUM 10 Pa3BUTUIO
HuBunusanuu. Bee Ynpasaswoniue KoMiiekesl 3eMyin pa3MelreHbl
1o/ mtaMu. UMeHHO 3TO B JIaJIbHEUIIIEM IT03BOJIMJIO U30JIMPOBATH
WHTEPBEHTOB OT BCeX IIONBITOK HX 3axXBaTa, IIOCKOJIBKY OKTaBBbI
DHEPrum IIJIUT IIPEO0I0JIETh WHTEPBEHTAM OBLIIO
HEBO3MOXKHO. MakoB 6.B. O ®ayHe n ®nope

T

TakTt Bpemenu-TaiiHa pador Tecna-TakT cepana-Takt CHCTeMEI
KuzneobecneueHHsI OHOCTPYKTYP- TaKTOBBIH HHTEPBAI (IOMOTHEHHE )-
TakToBOE 0KHO CHcTeMHl JKH3He0OecneueHUA-Tpruana HHpopMalHOHHOH
CTPYKTYPHEI-TAKTOREIH HHTEPBAT MOMAUYH MAarHUTHOTO UMNynbca-Tpurtuii 3H-

TakT BpemMeHu

HelTpaspHasi och = 1.0007 C€K, 3TOT TaKT
3a7aeTcsA KoJulaniepoM 3eMJId U 3TOT TakKT
eUH 11 Bcex oourtaresienn 3emuiu. CieBa OT
HEUTPAJIBHOM OCH — TAaKTOBblE HWHTEPBAJIbI
(HopMupoBaHHbBIE) I BceX obOuTaresei
3eMJid, cupaBa — JiJId YesioBeKa.

24 pekabps 2012 T. B 01.15 KOHTPOJb U TNOJJEpPKaHUE TaKTa
kosebauul (1,0007 cek.) oT crapoii Cucrembl YnpaBjeHUs
OTKJIFOUEHO.

C 25 gekabpsa 2012 T. B 01.15 BKJIKYEH HOBBIM KOHTPOJb U
Iojijiep:kaHre TakTa KojebaHuil (1,008 cek.), KOTOpOe U SIBJISAETCS
MCTUHHBIM BOCCO3/IAaHHBIM BpEMeEHeM 3eMJIM Ha €€ MEePBOM JTalle

MUBUJIN3AIUOHHOT'O PAa3BUTHA. Namdner 11. Cepaue ABtop: HUUN LleHTp
Ynpexgarwowmnx Ctparerum

TanHa pabot Tecna

B ToM, uro wuMm ObLla «HaIIyIlaHa»
BO3MO?KHOCTh nmepeBoaa dHEpPruu
BBICIINX OKTaB B HU3IIHUE 0e3 MOTePb.
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141 aTa BO3MO>KHOCTD ObLIa
ceemeHa CucremMoii YmpapiaeHUs 350pOB «Ha HeET» CHadasa
YCUJIMAMUM ¢dunancoBoro kanutana (depe3 Moprana), 3arem
«U3MEHEHUsAMH» IapaMeTpPOB HalIero IpocrpaHcTrBa (Oputa
U3MeHEeHbl HEKOTOpble IPOCTPAaHCTBEHHbIE YACTOTHI), a 3aTeM U
BHEJ[pEHA JIOKHAsi TeOpHsl OTHOCHUTEJIbHOCTH 4dYepe3 AsbbepTa

OUHIITENHA.
«CBeTJIbii BeHuk» H. JleBawoBa B «baHHoM [lene» A. Xatbi6oBa un TpynoBas Jlonarta.
MaBa 1. Koppekuunsa koHcTpykuun Mo3sra ao u nocne noceweHusa banun
ABTop: Pégop Omutpmnesuy LLkpygHeB

TakT cepaua

3aaéTrea Mo3roM, KOTODHIH, B CBOIO ouepe/ib, moaydaer CBOM TAKT
13 pelieTku atMocdepsnl. B penieTky atMmocdepsl TaKT MOCTYIIAeT OT
KOJUIaiiepoB 3eMJIM U COTJIaCyeTcsl CO CTPYKTYpPod OOMEHHBIX
IIPOLIECCOB B TeJIe.

«CBeTJlbii BeHuk» H. JleBawoBa B «baHHoM [lene» A. Xatbi6oBa n TpynoBas Jlonarta.
MnaBa 3. OnucaHne o6beKTa, nognexatlero nomelleHuto B baHro
ABTop: Pégop AmutpueBuny LUk HEeB

Takt Cuctembl XKnusHeobecneuyeHuss OUOCTPYKTYP

OcHoBoui paborel Cucrembl JKusneobecrneuenuss - ectb HE
TOJIBKO cnoco6 mpeobpa3oBaHUA IIOTEHIIMAJIOB MarHUTHBIX
HMITYJIbCOB, 3SJIEKTPUYECKUX W T'PAaBUTAIMOHHBIX YaCTOT, HO U
KOHTPOJIb 3a ux WHCIOJIb30BaHHEM. /[Aa ueaeil KOHMpoas
nopyuoHHocMu nocmynaeHus, npeoopaszosaHus
nomeHyua106 6 cucmeme UHEGOPMAUUOHHO20 MNOAA
cywecmeyem TAKT. 3to ctporo PEITVIAMEHTHNPOBAHHOE
OKHO, paBHOe B TOYHOCTU 15 MUHYyTaM.

KpomMe TOro, KaxKabId TaKT pas3OUT Ha
IIPOMEXKYTKH B 12 CeKyHZ. B ogHOM TakTe — 75
IIPOMEXYTKOB. 3eMJisi HMeeT MAarHuTHYIO,
DJIEKTPUUYECKYI0 Y  T'PAaBUTAIIMOHHYIO  OCH.
OTHOCUTEJILHO MAarHuTHOM ocu u CeBepHOTro
[IOJIIOCA CYIIeCTByeT MAarHUTHAsA IIJIOCKOCTb.
OTHOCHUTENIBHO MarHUuTHOU IJIOCKOCTH
onpezensgerca O BpemeHu 3eMIIN.

3aMeHeHHEe  CTPYKTYpbl  MArHUTHOTO IIOJIA B Ipoliecce
)Ku3HedeATenbHOcTH 3emun  npuBogut kK 2 M3IMEHEHWMIO
IIpOCTPaHCTBEHHOTO 1o10KeHusa marHuTHOU IIJIOCKOCTMN.
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B oTstnume ot mperneccuu dekTpudeckon ocu (BepxosaHcek-I0:xHBIN
IOJIIOC), T/IE OCh OTIpe/iesieHa He (pU3ndeCKUM 3aKperneHrueM HOHHBIX
CTPYKTYp, MAarHuTHasd oOCb, wucnosb3dyemasa kKak ITAJIOH
BPEMEHM!, uMeeT IiaBaioliui KOHTYP U B HOHHBIX CTPYKTypax —
aTo o3HauaeT, uyTo JIKOBAS nonnas CTPYKTYPA, npuobperaronias
HEMHEPIIMOHHYIO maccy, 10JKHAa UMETh TO K€ caMOe BpeMs,
KoTopoe TakTupyercsa Cucremoit KusHeobecrneueHus.

1_26. YTo none3Ho 3HaTb U NOHMMAaTb y4YacTHUKaM nporpamm "CeeTJl1"
ABTop: lUkpyaHeB P.0.

TakToBbIN MHTEpPBAI (gononHeHue)

- 3TO OCHOBA /i IIOCTPOEHUA BpEeMEHU IMIPOTEeKaHUuA
OOMEHHBIX IMPOIECCOB, /I0 COTHIX J0JIell MHKPOCEKYH. 1
yeJIoBeKa MCXOAHBIM TAaKT = 1.0007 -:- 1.24 ceKyHAbl. OJIHaKO MbI
MMeeM MHOKECTBO T'e€HOTHIIOB, M KaKJbIUM T'€HOTUII OTJIHNYAETCA He
TOJIbKO BHEIITHUM BHUIOM, HO 1 UCXO/THBIM TakKTOM. O/THaKO HEKOTOPbIE
CTPYKTYPHI - MAyKH, OChI, ITUEJIbI NMEIOT TAKTOBBIH HHTEPBAJI
BbIIIE 1.0007.

Bbl obpaTtusii BHHMaHHE, ¢ KaKHUM YyAOBOJIbCTBHEM :kuTeau HOro-
BocTouHOM ABWHU KYIOT >KapeHbIX HayKOB (KCTaTH, OHHM MOTYT HX
checTb U B KUBOM BHe). Kurtesmm 14 cran IOro-Bocrounoinn Asunu

HMEIOT TaKT 1.24", TaKT IIayka = 1.12".
Ceppue u Komnnekc «Csetll». ABTop: Pégop Amutpmnesnd LLikpyagHeB

TakToBOe okHO Cucrtembl XKusHeobecnevyeHus

Kak u3BecTHO, pe;kuM BpeMeHH 3a7aH HAJICUCTEMOM, rne
yKa3zaHa pa30MBKa CyTOUYHOrO BpeEMEHU: 24, 60, 60. OTHOCUTEILHO
aTOro cyrouHoro BpemeHm u npousBezieHa PASBMBKA TAKTA
pabotel Cucremnl JKusHeobeclieueHusi. Bcero B ykazaHHOM
IIPOMEXYTKE VKJAAbIBAETCA 240 TAKTOBBIX OKOH, KaKJ0e U3
KOTOPBIX  HCHOJIB3yeTca  cooTBercTBylomeidr ITPOTPAMMOMU
CUCTEMbBI KMN3HEOBECIIEYEHMA. B TakToBOM OKHE
oIpe/iesieHbl HAKOIMUTEIbHBIN U IIOTJIONIATEIbHBIN PEKUMBI, IPAMOE
1 o0paTHOe ABM)KEHHE BpPEMEHH, OCTAHOBKA BPEMEHU M PeKUMBbI
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MYJIbTUIIJIMKATUBHOTO U aJJIUTUBHOT'O BOCIIPOU3BO/ICTBA 3aPAJ0BOTO
SKBUBaJieHTa. Kakjjasd IMporpaMma CHUCTEMbl KH3HeobecIleueHus
PACCUUTAHA Ha ucrnosib30BaHNE TAaKTOBOI'0O MHTEpBaJia B 15
MHUHYT 110 a0COJIOTHOM INMKaje. JTO BJIEYET 3a  coOOU
HEMCITIOJIB3OBAHMUE sT0oro BpemMeHU Wix 00paTHbIN 5D deKT —
HE XBATAET BpeMmeHU /iyid BBINIOJIHEHUA IIPOTrpaMMBbl TaKTa, YTO
MOKHO U HeE paCCManI/IBaTb — u Tak sicHo. Kaxxapii Taktr UMEET

ITPU3HAK, BHOCHUMBIM  COOTBETCTBYIOIIEM
I IIPOrpaMMOM. IDTOT HPU3HAK JOJKEH COBNA/IATh

CcO CMbIC/IOBBIM HASHAYEHUWEM
Tekyllero Ttakra. Cynepnos3unya IIPU3HAKOB
OTKPBIBAeT OKHO VIl HCIIOJIb30BaHuA. OTMeuy,
uro BPEMA camoro TtaktoBoro OKHA
onpenenieHo u IMIOCTOAHHO, HO BHYyTpH
TaKTOBOT'O OKHA 8pems Modcem udmu Kax 6
npamom, maxk u 8 obpamHom HanpasiaeHuu. BaymaiiTech B 3TO
VTBEPKIAEHUE, KOTOpoe IoATBepxkzaeT BbIBOABLI H. JleBamioBa
OTHOCUTEJIbHO  TedyeHUsa BpeMeHu u BO3MOXKHOCTU
ITEPEMEIIIEHMNMA B 3TOM 11po1iecce. /IBa CMeXHBIX TAKTOBBIX OKHA
MOTYT AaTh mo mporpamMme O BpeMeHM (Cynepro3uliisa IpsiIMOro U
oOpaTHOrO HAIpaBJIEHHUH JBHM)KEHHs MarHUTHOTO HMITyJabca). I[lpu
TAKOW CYIEPHO3UIIMM Ha TPAHUIlE CMEXHBIX OKOH MBI MOYKEM
IIOJIyYUTh CKA4OK JlaBJeHWsd, paBHbIM 2 TIIA BMecTO 1, U BMECTO
BBITIOJIHEHUA JBYX IIPpOTpaMM IIOJIYUMM HEOXKUJAHHBI CKauvoOK
nasienusa, HE IIPETYCMOTPEHHBIM Hu ofHOH U3 IIPOrPaMM.
Ecii MarHUTHBIA UMIIYJIBC  OINEpeKaeT TAKTOBYI0  4YacTOTYy,
3amaBaeMy0 mporpammoii, Bpemsa JIBVIKETCS BIIEPE/, ecin
HAOBOPOT, To HA3A/I. B uaeajbHO BBIIIOJHAEMON IIporpaMMe
BpeMs TAKTOBOT'O HHTEPBajia COBMHAJAET C 3aJaHHBIM IIPOrpaMMOU
BpeMeHeM. lIpeamonoxkum, uyro B pesyabrate BHEIIIHEI'O
BO3/IEVICTBUA, HampuMep, €O CTOPOHBI TPAaBUTAIMOHHOTO
pellepa WJINM IIPOTOHHBIX 00pa3oBaHUI, BBI3BAHHBIX OIIMOKaMU
YCTAaHOBKU Cucrembl ’KusueobecrieueHus, He0o0XO0IUMO
KOPpPEeKTHUPOBaTh anbbeno 3emiu. Torzia BBOAATCS JOIOJHUTETBHO
nporpammbl, OTCEKAIOIIIME  6a3oBble  IporpaMMbl U
YCUJINMBAIOIIIUE »53ddekt B  MyJIbTHUILUIMKATUBHOM  HWJIH
aINTUBHOM BapuaHTe. JTH IIPOrPpaMMbl HMEIT COOCTBEHHYIO
CHCTEMY OTCYETAa BPEMEHHU W IIpe/IHa3HAa4YeHbl TOJIBKO JIJIA IlieJier
KOPPEKTUPOBKMUN sraiona BPEMEHWM u He mnpeBhIIIeHUA
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anpoeno 3emun B TEKYIIIEM PEXKHMME wucnosHeHus. B stom

cydae TakT JAeJIUTCA IIOMoJIaM U UMeeT IBa BpEMEHU 110 7’307,
1_26. Yto none3Ho 3HaTb U NOHUMaTb y4acTHMKam nporpamm "Ceet/1" ABTtop: LUkpyaHes ®.1.

Tpuapa nH(popMaLMOHHOU CTPYKTYPbI

Cucrema ynpasiyieHus1 paboTaet 1o Tpuaje. IlorHas Tpuajia paBHa
18 ocam cuMMeTpuH, B 103BoHOUHHKe OHU BCE mpucyrcerByioT (8 +
5 + 5 IO3BOHKOB), N3 HUX — DO u NA — mcxopHas, WiIH JBOHMHAsA
CUMMETpPUsi, 10 II03BOHKOB HWHMOPMAIIMOHHOU CTPYKTYPbI —
HOpMAaJIbHAsA, WJIN KOMILJIEKCHAsI CUMMETPHs, U 6 TO3BOHKOB CUCTEMBI
yIIpaBJIEeHUSA — JPoOHast cuMMeTpus. OTMEeTHM, 4TO JIJIs U3MepeHHs
YacTOT JPOOHOM M JIBOMHOM CcCHCTEM cHUMMeTpuu mnpubopos HE
CYHIECTBYET, HO B pamkax ucnosb3oBanusa Kommiekca «CsetJI»
BTOT MPOIECC OCYIIECTBIISETCA IIOCTOSIHHO B PEKHUME «TECTUPOBAHUA»
Kak IIPeACTOSAIMNX, 3allJITAaHUPOBAHHBLIX HN3MEHEHHUH OpraHu3Ma
Biajeblia KoMiiekca, Tak U1 « IpOTPaMMHbBIX» U3BMEHEHUH, B paMKax
cerogHsrHero n3menenusa Cucremsol 2Ku3HeobecedeHus.

«CBeT/lbin BeHuk» H. lleBawoBa B «baHHoM [enex» A. XaTbi6oBa u TpygnoBas Jlonara.
FnaBa 6. lMo3BOHOYHUK YenoBeKa u gpyrue 3an4yactu, Tpedyrowme NnoMbIBKU
ABTop: Pénop OmutpueBuy LLikpyaHeB

TaKkToOBbIN MHTepBaln noaoavin MarHUTHOro MmMmnyrbca

paBeH B TOYHOCTH 1 CEKYH e (B UBMEPEHHH I10
64 okrase). /ly1g JI0Ziel OH IIOJAa€Tcs Ha 37
OKTaBe, IIOPTOMY Bce JIIOAU  HMEIOT
OIMHAKOBOE cepaliedbuenne. JIasi OCTaJIbHBIX
— Ha pyrux okTaBax (=7 ). OTK/I049eHue Beell
37 OKTaBbI — 3TO NICUE3HOBEHHE UEJI0BEUECTBA
(kak IMHO3aBPOB).

Apxut Ynpexaarowen Ctpatermn Astop: HAU LleHTp Ynpexagaowmnx Ctparerum
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Tputun 3H

— PaJMOAKTUBHBIU CBEPXTSKEIBIN PATUOHYKIIN/T
BOJIOPO/ia ¢ MaccoBbIM umcyioM 3. T1/2 = 12.35 roza.
B 0OBIYHBIX YCJIOBUAX TPUTHUH - Tas, ti = -252.52
0C. B coeimHEHUM ¢ KUCJIOPOJIOM TPUTHUM 0OpasyeT
cBepxTskenyo Boay T30. M30TONHBIN UHAUKATOD,
BXOJIUT B COCTaB TEPMOSAIEPHOTO
rOproYero. TpuTuii cymiecTByeT B KHUJAKOM
COCTOSIHMM IIpU Temneparype Huxke -253 0C.
TBEpP/I0€ cocTOAAHIE HEN3BECTHO.

Tputnii sABAAeTCA TOIUIMBOM JJIA BceX THIIOB 00BekToB (HJIO).
VcnonbayeTes KUAKAN TPUTUU. 3amachl TPUTUS He OECKOHEUHb,
HUKaKas IIpUpoJia €ero He CO3/IA€ET.
Tputuii cyiecTByeT B KUJIKOM COCTOSIHUU IIPU TeMIIepaType HUXKE -
253 0C. /1 co3iaHus TPUTHS CYILIECTBYIOT CIIEIMaIbHbIE YCTAHOBKU
(renepatopbsl - 00BbeKkThl KoMILJIEKCOB), KOTOpble BbIpabaTHIBAIOT
TPUTUU C TOCJIEAYIOIUM €r0 PAacTBOPEHHEM B BOJe, U BCE OOBEKTHI
(HJIO) pacnmosaraiorcss BOJIM3U BOAOEMOB. JIro06ou o0bexkT (HJIO) B
COCTOSTHU U IIPOU3BECTH IIePePAOOTKY BOBI 1 BBIJIETUTD U3 HEE TPUTUU
B KOJIMYECTBE, HEOOXOAWUMOM [JisI BBIIOJHEHHS IIPOTPAMMOBI.
Tputuii — 5TO OCHOBa MOJIyYeHUS SHEPTUU U3BHE B IIEPEXOTHOM
IIEPUO/IE, YX07la OT COBPEMEHHOU DHEPreTUKU. 3% CIIyTHUKOB ILJIAHET
— 3TO EMKOCTHU C TPUTHUEM /s TIEPEMEILEHNA B IIPOCTPAHCTBE BCEU
CucremMbl Ipu aBTOHOMHOM /IBMKeHUU. TpUTHUN HEOOXOAUM TOJIBKO
g aeukeHnsa HJIO B nipepenax 3emun. Bee HJIO pacrnionararores y
BOJIHBIX 0OacceHOB, IJe Ha IIyOMHE 4400 METPOB JA0CTaTOUYHbIE
3arachl TPUTHUA.

ITogpo6bHO 0 moanéme u 1mocaake HJIO — paszgen “Tpuruii,
dopmupoBanue Tpyook Beixoga HJIO”.

TpyOkm cBsA3M 3eMJIsl — CIIyTHUK MaTKa HCIOJIB3YIOTCS HE TOJBKO JIJIs
yAep;KaHUs BCell CUCTEMBI CITyTHUKOB, HO U JIJIsI IEPEKAUKH 3JIEMEHTA
Z (HenHePIIMOHHOU Macchl) Ha 3emutio. CoOCTBEHHO caMa IepeKadKa
3aHUMaeT 12 JTHel ¢ 26 jmexkabps mo 6 sHBaps. PemréTka atmocdepsl
3eMsid B 3TU JHU 3aIlOJHSETCA He CBSA3aHHBIM 5JIEMEHTOM Z, U 7
sSIHBaPsI IPOU3BOJAUTCA IIYCK CBA3KU. 3aBepIlleHUE CBA3KU — 17 SHBap,
HO y:Ke 18 aHBaps ycraHaBiauBaeTcs [IporpamMMmHas HOpMa BOJBI, B
KOTOPYIO no0asyeH saemMeHT Z. [Tocime Ilacxy HaunHaeTcsa aKTUBHOE
pacxofioBaHUE »dJjieMeHTa 7 BceMH OHOCTPYKTypaMH, a TaKiKe
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oowvexktamu (HJIO), u ero 3amachl K JeKabplo CHIKAIOTCA JI0 12%
HOpPMBI. Jlasiee UK TOBTOPSIETCA.

Kpyrosopora sjsiemeHTa Z He CyIeCTBY€T.

Utak, snemeHT Z — 3T0 TpuTuii. OH CyIlecTByeT TOJbKO B
HEHEPIIMOHHOU Macce, ¥ TOJIbKO B IIPECHOU BOJIE.

Eciu B Bofie ecTh TpuUTHU (He HUKe 12%), TO Boja — MUTheBas. Ecin
co/iep;KaHue TPUTHS B BOJie HIKe 12%, TO BbI MOXKeTe BBIITUTD IECATKH
JINTPOB U MYUYUTBCA OT 3Kak/Abl. CTPYKTypa TpUTUA — 3TO 8 “3aBOIOB
MuxkosiHa”, CBsI3aHHBIX BHEIIHEW pENIETKON ¢ 16 “aHTeHHaAMU .
Hanuume aHTEeHH IIO3BOJISIET CBA3aTh HEWHEPIIMOHHYIO Maccy
MOJIEKYJIbI BOJIbI C PEMIETKOU TPUTUA. IIpU 5TOM CO34a€ETCS CTPYKTYPA,
He I10/I1esKalas pa3aoKeHulo.

HNonnass 4dacth dopmupyer GopMy MOJEKYJIbI B 3aBUCHMOCTU OT
SHEPreTUUECKUX 3a1acoB TPUTUSA (BECHOU KaILJIU JIOK/ S KPyIIHEeE).
Eciu Kk cyMMapHOH CTPYKTYype J00aBUTh NHbIE NOHHBIE 00pa30BaHMS
(IIleMeHT), WMeEIIHNe CBOM “aHTEHHBI , IIOJYUYHM KECTKYIO
KOHCTPYKITHIO.

OpHako Takasi KOHCTPYKITUA “ZIBIIIIUT , U €CJIN DHEPTeTUYECKUU 3arac
TPUTUSA MeHbIlle HOPMbI, KOHCTPYKIUA pacchiliaercsi (B JgoMax
IIOSIBJISIETCS XapaKTEPHOE ITOTPECKUBAHIUE).

B Mopckoii Bojie TOXKe eCThb TPUTUM, HO OH He CBSA3aH M HAXOJUTCS
TOJIBKO B PEIIETKE BObI.

[Ipu oTcyTcTBUM B BOJe TPUTHS MIlleHUIIa He OyaeT pacTu. OCHOBHBIE
3amachl TPUTHS — BO JIbJaX M Ha TIIyOMHE 10 4400 M . CKOpPOCTB
pacxoma TPHUTHS 3aBHCUT OT PagHAlOHHOTO (M TEIJIOBOTO)
Bo3zerictBuss CosHIIA. B 1mepuosa Mexly BECEHHUM U 3UMHHM
PaBHOJEHCTBUEM PACXO0J] TPUTUA He IpeBbIliaeT 77%. OQHAKO yKe K
2010-07-16 3TOT pacxon coctaBui 88%.

Kcratu, riociie 5 staBaps u A0 [lacxu motpebsieHne Bobl MUHUMAJIBHO.
Jlo cBepllleHus] HHTEPBEHIINN 3eMJIM, OHAa CBOUMHU T'€HEPHUPYIOIIUMHU
BO3MOXKHOCTAMHN  ¢opMHpOBajia HEOOXOAUMBIM €l HCTHUHHO
CTPYKTYPHBI TPUTHUH, U TOJIBKO HMEHHO TOT HA0Op U3 BCETO
BO3MOJKHOTO CIIEKTpPa €ro BO3MOKHBIX H30TOIOB, KOTOPBHIA B
KOMILJIEKCE obecrieuuBas SHEepreTuYecKue IIOTPEOHOCTH
COIIPOBOXK/IEHUST YCJIOBUM OOUTAaHUA JKUBBIX OPraHU3MOB 0oJiee
BBICOKOTO IOPSAIKA B OTJINUNE OT HBIHENTHETO, B TOM YHCJIE U 0osiee
BBICOKOTO ypOBHsSI OKTaBbl Moara YesioBeka, KOTOPBIN OBLI
rcTpeboBaH mpoleccaMu [[MBUMJIN3AaIIMOHHOTO Pa3BUTUA M MMEHHO
PazymeHHOI OpUeHTaIUU.
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TpuTnii MOPCKOU BOAEI

B OOJIBIINX KOJHUYECTBaxX IIPUMEHsICS B YacTHocTH Komiuiekcom
YupapiieHus, PacIIoI0KEeHHBIM BJI0JIb BOCTOUHOTO modepeskbsi CIIIA u
Kanazpl (bepmyackuit Komriuiekc,
nHTepBeHTCKON Cucremsl). JlocTaBKka ero
OCYILIECTBJISJIaCh C ITIOMOIIIBIO
yIIPaBJIIEMOTO  OKEAaHCKOTO  ITOTOKA
(TeueHUs), KOTOPBIA  OKEAHOJIOTaMU
Ha3zBaH Kak [onbderpum. YkazaHHOeE
OKeaHCKOoe  TedeHHe  OKOHYATEJIbHO
JINKBUMPOBAHO B 2011 TOAY B IEIAX [ - :
JIoKaIn3anuu AerictBuil bepmyickoro KOMnneKca ¢ z[aﬂbHeHmeH ero
mukBuaanueri. OCHOBHbBIE XPaHWJIHINA 3aBE3E€HHOTO TPUTHUSA OBbLIN
pasMenieHbl B OOJBIINX €MKOCTAX IIPECHON BOABI (B OCHOBHOM B
o3epax) U JO3UPOBAHO JaBajiiCch B pemeTku ATmocdepsl,
rapaHTUPOBAHHO obecreunBas ypPOBEeHb IMOTPEOHOTO €ro COCTOSTHUA.
Tputuii, HaxXoAAIIUNCA B HECBSI3aHHOM COCTOSSHUH B MOPCKOI BOJIE
(T'uapodonubiii caont ATMocdepbl), UTPasl COBEPIIIEHHO UHYIO POJb,
Ho 711 HJIO mopckoro 6a3upoBaHus ObLI IPUMEHSIEMBbIM.

3aueM Hy:KHa Bojia OHMOCTPyYKTypaM BOOOIIEe H, IPUYEM B JaHHOM
coydyae Kakoh-To TpuTHU (TeM Oojiee u3 TaOJHUIBI CaMOTO
Meungeseena)?

B 0CHOBHOM, /17151 TOTO, YTOOBI M3BJI€UDb BLICOKOOKTABHBIE COETHEHM S
B UX HEWHEPIIMOHHOM COCTOSIHHUH, T.e. KJIIETKE Mo3Ta TpebyeTcs Tak
HazbplBaeMasl “JKuBas BoJa” C KOHKPETHBIMH IIapaMeTpaMH IIO
SHEPreTUUYECKUM OCOOEHHOCTAM U COCTOSTHHAM TpuUTHsA. Mo3r us
TaKOW <« KHUBOW BOJBI»  TIOJIy4aeT OCHOBHYIO HEOOXOAUMYIO
SHEPTeTUYECKYIO IIOAIMNTKY U HE MHPOCTO MOANUTKY, a IPHUMEHSIET
SHEPTUU TOJBKO KOHKPETHBIX YacCTOT
(HeMHEPIIMOHHYTO Mmaccy),
XapaKTePU3YIOIINX Bce 0COOEHHOCTH ero
NeATEJIbHOCTH  WMEHHO B 3TOM
KOHKDETHOM TOZly U HCHOJIb3yeT €€
(sHEpTrUI0) /1A cCBOel QYHKIIMOHAILHOM!
| JKUBHEJIEATETbHOCTH B TeX YCIOBUAX
peayibHO MPOUCTEKAIOIIEN OKPYKAIOIIEN
IeHUCTBUTEIbHOCTH, KOTOpas 10
IIporpaMMe  IpeonpeaesieHa  TI'OJAOBBIM  BIIM30JI0M  OOIIEro
COOBITUMHOTO XpOHOIIpoIlecca. A HMMEHHO € 3THM U CBSI3aHBI
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ocobeHHOCTU (OPMHUPOBAaHUS CO3HaHUA (HaApsy C JApYyrUMH
axkTopaMu) B 5TOM KOHKPETHOM TO/Y.

Heob0xoauMO OTMETHTH, YTO, HECMOTPSI HAa Pa3HHUILy HHAWUBUAOB IIO
reHOTHUIIaM MO3ra, BoJa HYyKHA U Kak OBl “moaxozmt’ BceM. Ho
Ka’KbIF pa3IMYEHHBIH 110 TeHOTUIIaM MO3Ta WHANBU/I YJIU I'PYIIIIbI U3
HUX IIOJIy4aloT M3 BOALI HMEHHO TOJIBKO T€ YacTOThl (OKTaBbI)
DHEPTHU, Ha KOTOPBIX paboTaeT UMEHHO UX MO3T B TeUE€HHUE STOT0 I'o/ia.
Yest0BeK HE MOKET IIPOKUTH 0€3 BObI 00J1ee 3-5 cyTOK. OH IOCTOSTHHO
JOJIKEH HMMETh SHEPTreTHYECKYI0 «IIOAIIHUTKY» U3 CTPYKTYp TPUTHS,
KOTOpbIe HeOOXOIMMBI EMY C YUETOM OCOOEHHOCTEN ero KOHCTPYKITUH
MO3Tra, HO BCJIEACTBHE PA3IMYEHHOCTH HWHJWUBUIAOB II0 T€HOTHIIAM,
KK M3 HUX IPUMEHSET Pa3HBIA 10 YaCTOTe U XapaKTEPHCTHUKE
TpuTuu (IIpaBja, HayKe IOKa U3BECTEH BCETO JIUIITh OAUH THUII TPUTHS).

Cratbsa 33. Tputnmn — Hen3BecTHoe HaYyano AsBTop: HAU LleHTp Ynpexaarowmx CtpaTteruv

Topoupa

— 9TO CUHXPO(ha30TPOH IJIA pa3roHa MarHUTHOTO
HMITyJIbCa 110 MePUIMaHaM M ero mojiKkadyka
IIPOU3BOZIUTCA IIOCTOSHHO TMHPaMHJIaMU,
KOTOpbIE HaxoAATCs Ha Ypase (IepBas —
ropa Xopapioc — h = 1178 M (Ha KapTHHKE),
caemyromas — ropa Ilaviep h = 1472 m). Beero
Ha Ypajie 4 nOUpaMuAbl PA3TOHKHA
MarHuTHOro umiysibca. Kpome Toro, 4 nupamuabsl B HopBeruum u
[lIBentnu u 4 nupamuabl B Kanazie. Becero /1j11 pa3roHa UCIOJIb3yeTCs

12 l'II/IpaMI/I/I.
Apxut Ynpexgarouwen Ctparerun Astop: HUU LleHTp Ynpexaarowmx Ctparernm
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Y

YpoBHH yIIpaBIeHHA KOMILIEKCHBIM IIPOLECCOM OBITHS BCET'O CYILIETO H
YCTPOEHHUA EMY COOTBETCTBYHOIINX HH(OPMAIHOHHBIX KOHCTPYKIIHIi-
YHUUTOKECHUE HACEIECHUA- Y IPABICHHEE O TOPOKICHUEM- YIIPABICHHE MACCOil
3eMITH-Y IpaBIseMEbIe « Y CIIOBHS OKPYKAKIIEH CPenbi»- Y CIIOBHA 711
NOAACPKAHUS KU3HH-Y CIIOBHA OOUTAHUS H Y CIIOBHS VIIPARISIEMOIH

OKpY:KarILeH cpefsl

YpoOBHMU yrnipaBrieHNsA KOMMIEKCHbIM NMPoLeccoMm
ObITHS1 BCEro cywiero v yCTpoeHusi emy
COOTBETCTBYHLNX UH(POPMALMOHHbIX

KOHCTPYKLUN

e, Hazgcucremubsiii  (M3BHe, OTHOCHUTEJIHBHO
%" ¢  YIIpaBIAeMOro ObITHA CAaMON 3eMJIN);
CucreMHBIN (aBTOHOMHAA Cucrema
VupapieHusAObITHEM  SHEPrUi 3eMyM |
OJJHOBPEMEHHO HAJCHCTEMHOE II0JIOKEHIE
E€ ypoBHA 10 yHpaBJIE€HUIO >KU3HBIO Ha

&
g v

IUIaHEeTe);

[TogcucTeMHBIN (g YenoBeka U OKpY-KaIoIlen ero
JIeNCTBUTEILHOCTH OTHOCUTEIbHO CucTeMbl YHpaBjieHUss 3eMJIU pU
E€ mporpaMMHOM  yIOpaBiICHHHM BCEMH  MpoIliecCaMd  OyIyIIero

[uBuIM3aImoOHHOTO pa3BuTUs PazymenHon opueHTanun YemoBedecTna).

BTOPAA YNIPEXOAKLWAA CTPATEINA (npogomkeHune)
ABTOp: HAU LleHTp Ynpexaarowmnx Ctparernmn

YHU4YTOXEHMEe HaceneHns 3dpamu

YHUUYTOXXUTh HECKOJIBKO MUJLJIMAPJIOB JIIOJIEM B OJHOYAache —
HEBO3MOZKHO. BepHee, BO3MOKHO (KaK, HaIIlpuMep, AUHO3aBPOB
B CBOE BpeMs1), HO 3TO BBI30BET SKOJIOTHUECKYIO KaTacTpody.
ITosTOMY IIpOIIECC « VHUUTOXKEHUSA» U3 IIOKOJIEHHS B IOKOJIEHUE OBLIT
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«3amylieH» 0oJiee cTa JIeT Ha3aJ U Hadajcs OH C
«U300peTeHuA» Ta0JIETKH, BaKI[UH,

TeHHOMOAN(PUITUPOBAHHOTO
IIPOOBOJIBCTBUA U T.II. 1 BTOpOE —BCe IUIAHBI,
CBSI3aHHBIE C TpeTbell MHPOBOUl BOWHOU, KAaK CO
CTOpOHbI CIIA, tak u co croporbl CCCP, KOTOpbIE CerofHA CTAaHOBATCA
myOimaHbIMU, — 3TO I1aHbl T0 Y HUYTOZKEHMWIO u cokpaliieHuio
HaceJieHHA 3eMJIM B COOTBETCTBHM C lIporpaMMHBIMHE mpoIjeccaMu
abposckoii CY.

«CBeT/lbit BeHuk» H. lleBawoBa B «baHHoM [ene» A. XaTbi6oBa u TpynoBas Jlonara.
MmaBa 10. OcCHOBbI NOCTPOEHUA MaTepuanbHoro mmpa u coopmmpoBaHus reHotunoB Mo3sra
ABTop: Peépgop Omutpuesud LLkpyaHeB

Yn paBlieHune getopoxaneHmnem

Xouy ckaszath, uro cevvyac IIPUHIIUIIMAJIBHO 1o-
HHOMy OTCTPAI/IBAETC}I yIIpaBJeHUe JeTOPOK/IEHNEM BOOOIIIE.
Panbiie 9TOT
nporiecc IIOJIHOCTBIO ympasisiicsa c
KOMILJIEKCOB JIyHBbI. bosbie
o HE YIIPABJIAETCA ¢ JlyHsl
ABTOMOTOPHO € 2005 TOJa OH «IIOIIEJI» IO
HUCXOJAIIEN. DTO MPOSABUIOCH CPEAUN BCEX
HaposoB. XoTb B M3pauie, xots B JluBuuy,
X0Th B Poccum — rzie yrogHo, KpoMme, MOKa,
Cpennenn Asun. OHM pa3MHOKAKOTCA, KaK ¥ pa3MHOKaIuch. Ho getun
y Hux COBEPIIEHHO OTJ/IMYHBI (o Mo3sry) oT TeX, KTO
CeroflHsd B 30HAX HOBOTO JKU3HECOIIPOBOXKJEHUA. ITO, HA MOU
B3, OUEHD I'PYCTHASA TEMA 14 Bcex crpad Mupa. Ho sTou
rpyctu HE HM3BEXKATD. OnHa enie TOJAbKO Hadajsack. Waer
anmpobarnus. Tam, rae He dopmupyercs HOBOI'O Ku3HEHHOTO

ITPOCTPAHCTBA, Tam WJ€ET TIIpolecc <«IIEPECKOKOB». IJTU
nmepeckoku BYAYT mnpoucrekaTh eme uymsb O0oavuie 2-x C
no.oeumoii aem (c 2016 roaa) u nocite 3toro BCE «IIOUTET» ¢
HOBBIM YIIPaBJIEHUEM COBEPILIEHHO MO-IPYyrOMY.

«CBeTnbin BeHuk» JleBawoBa B «baHHom [lene» XaTbiooBa n TpyaoBas Jlonarta.
MmaBa 6. He nopa nu 3a ctapoe ¢ nepcnekTnuBon Hoeoro Astop: Pegop AmutpueBny LLkpygHeB
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YnpaBneHune maccoun 3emMnu

3aueM e€ yBeJUUuHBaTh? Uepe3 M3MeHEeHHE MacChl 3eMJIM OHU
(ITapazutnueckas luBnamsanusa 90poB) IpUAaABAIN 3eMyIe HMEHHO
TO mnojoxkeHue, Kotopoe Obi0 I'APMOHMWYHO oTHOCUTEIHLHO
JIBUPKEHUSA 3€MJIM BOKPYT COJIHBIIIKA MO CIIUPAJIU
ApxuMena — 5TO BpamlaTeJIbHO-IOCTyIaTeJIbHOE
JBUKEHHE, U C TIOMOIIbI0 MMEHHO BEJIUYUHBI
MacChl peTyJIMPOBAJIY 3TO MOJI0KeHUe. Ee nBurany,
Hanpasyidad kK Ilomanere Cyp — BOT 3a4yeM 3TO U
HY’KHO ObLIO. BpamieHue uAET MO CHOHpPAIA U
Hactonbko T'APMOHMNWYHO, 4yro 3a BpemA
IOJIHOTO 000poTa 1o crupasiu COJHBIIIKO TOXKE UJIET II0 CIIUPAIU U
TOXKe MOpOJIBUTraeTcs. Bcé oueHb CJIOKHO — MOJieib JIBUKEHUA He
npocta. C O-ro Beka aKkTUBHO HA4YaJIoCh yIIPaBJIEHUE MacCON 3eMJIH.
W BOT IpUBEU €€ B COCTOSIHHE TAKOTO YIIPaBJIIEMOIO reouja. Xouy
3aMeTUTh, UYTO, HANpPUMEpP, BPaA3yMHUTEJIbHOTO OOBSICHEHUS OT
apxeoJyioroB 00 00pa3oBaHUM TaK Ha3bIBAEMOTO HCTOPHUYECKOTO
(kysbTypHOTrO) cjosi — HeT. OHU MPU3HAIOT, YTO 3TOT CJIAOU MOIKET
OBITh OT HECKOJIBKUX CAHTUMETPOB, JI0 30-35 METPOB, 00OCHOBBIBAS
ATO «cjaeJAaMHu JesATeJbHOCTH» YesoBeka, B 3aBHUCHMOCTU OT
IIPOJOJKUTEIbHOCTH KU3HU JIIOJIEN B IOCEJIEHUHU U UX JIEATEJIbHOCTH.
Bot ato u ECTD CJIE/IbI «¥YmipaBienus» maccoi 3emiu. Cam 1o cebe
BECh yIpaBJIsAEMBbIM MHOTOJTAIIHBIN  IpollecC HapalluBaHUA
pusnueckoit maccol I1aHeThl HAUUHAETCA U 3aBEPIIAETCSA C TOMOIIBIO
1 HEIIPEMEHHBIM YYaCcTHEM «MHUPOOOPa3yIOIIUX TEPBOKUPIUIUKOBY,
— m.e. MaAMEPUAMU MAZHUIMHOU U 3N1eKMpPUUecKoil IHep2uil
(6 060mM eapuaHme ux 3asepuwarowieis @opmut U
MOO0eAbHOoU KoHempykuuu u3 meHw Tadbauuwvt MeHdeaeesa
kak B MHEPIIMOHHOM, tak u HEMWMHEPIINMOHHOM
COCTOSTHUSIX SHEPTUH, 10 «3aKazy»)!

«CBeT/lbit BeHuk» H. lleBawoBa B «baHHom [ene» A. Xatbi6oBa u TpynoBas Jlonara.
MnaBa 7. 3HaHua u unno3un AsTtop: Pégop Omutpuesuy LUk HEB

YnpaBnsemble «YCroOBUS OKpYyXaloLwien cpegbi»

O0ecneunBaroniye GyHKIIMM BMEHEHHOIO KHU3HECOMPOBOXK/ICHUS Ha 3eMJie,
KOTOPbIMHM YaCTUYHO HajJeJeHbl U JApyrue ciaou Atmocdepbl, a
UMEHHO:
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e yIpaBJieHHE UX TapMOHHYHBIMH  COCTOSHUSAMH  depe3
Kommiaexkcbt m OOBeKTb, B TOM 4YHCIe, U YIIpaBjeHUe
MaTepHUaJbHBIM M HeMaTepHUaJIbHBIM COCTOSSHHUAMH TI'a30BOT0O

CJ1041;
e oOeclieueHre Hecyllled cpebl  HHepPronH@OpMaIMOHHOU
TPAHC/IAIUU TUIs MIPpUJIaHUA YupasssgemocTu B

JKU3HEEATEIbHOCTH KUBBIX KJIETOK U MUCIOJHEHUA UMU CTPOTO
PA3JINYEHHBIX UIEHTUDUITMPOBAHHBIX QYHKITUH;

e oOecrieueHue IIporpaMMHBIX HUCIIOJHUTEIbCKUX JAEUCTBUU WU
BOIUIOIIlEHUE WHAUBUAYAJIBHOTO (PYHKIIMOHAJIBHOTO HaJleJIeHUs
KaXKJI0U OMOJIOTUYECKOH 0COOBIO;

e JHEPreTHYECKOEe  CONPOBOXKJEHWEe HUX  (PyHKIIMOHAJIBHOTO
OpPraHU30BAaHHOTO OBITHS, BCEX BUIOB 1 CLIOCOOOB Pa3MHOKEHUS;

e (QYHKIMOHUPOBaHUA Mo03ra;

e oleclieueHre KOPHUIOPOB IIpoxoza a-, y- u P-dboToHam, Kak
HEOTHEMJIEMOE COIIPOBOXKAEHUE OHOJIOTUUECKON JKU3HU U
MHOTO€ Ipyroe.

Bcé 9TO0  accomuupyerca B eQUHOE  TOHATHE, KOTOPOe
IIO3UITUOHUPYETCA, Kak YIOpaBjseMble «YCJIOBUSA OKpY:KaloIlen
Cpeabl».

Heob6x0o1M0 OTMETUTH BeChbMa BayKHOE 0OCTOATEILCTBO, — COCTOSTHUE
HBIHEIITHUX YCJIOBUHA oOWTaHMs U YCIOBUH  yIpaB/sgeMOU
OKpY:KaIoIllen cpebl IIO/IJIEXKAT
BeCbMa AKTUBHOMY pecTtaBpariuOHHOMY Ipoleccy
1 HEU3BEKHOMU JII/IKBI/I,Z[aHI/II/I BCEX TeX MOCJIEJICTBUIH, KOTOPHIE

CBA3AaHBI

¢ ITPOIILJ/IBIM MHTEPBEHTCKAM
it MICKaQKeHHEeM WCTUHHOM
KoHcTpykiuu PeIETKN

- ATmMocdepbl OTHOCUTEJBHO CJIOSA
& Nogq. Ilpm BcéM @puU ITOM,
: HUKAKUX 001X
aIMUHUCTPATUBHBIX, HAYUHbBIX, PEJIUTUO3HBIX, a TaKKe KaKUX-JIu00
UH/IMBUyaJIbHBIX PEIIEHNN 1 MHEHUU CO CTOPOHBI JIIOJIEU B PACUET HE
IIPUHUMAETCS, KAKOBBIMU ObI « Ba3KHBIMHU ¥ 3HAYUMBIMHU 110 YPOBHIO UX
IIPUHATUA» OHU HU OBLIIH. BAYKHO IIOHUMATh,
yro USMEHEHME VYcioBuii obutanusa U YCJIOBUN yIIpaBJsieMOU
oKkpy:kamwIeil cpenbl Biaeder 3a coborl 1 OBA3ATE/IBHOCTD B
U3MeHeHUn Bcell KOHCTPYKIIMM OPraHW30BAaHHOTO OBITHS JIIOJIEN
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nyrem JIMKBUJIAIINUN crapoii 1 YCTAHOBJIEHUA HOBOU
KoHcTpykiuu. JTo Takke Hen30eKHO 110 IMIPUUYHNHE KOHCTPYKTHUBHBIX
U3MEHEHUU YHpaBJeHUsA U COMPOBOXKIAEHUs OBITHEM BSHEPTUU
BOOOIIEe, KaK M HEN30eKHbI BCE MHBIE MMOCJE/ICTBUS U U3MEHEHUS OT
y2Ke IPOUCXOAIINUX ITPOIeCCOB MOJHOM pectaBparuu Ciaod N24.

«CBeTnbi BeHuk» JleBawoBa B «baHHomMm [ene» Xatbi6boBa u TpyaoBas Jlonara.
rnaBa 12. OcHoBHble PYyHKLMKU CNOEB aTMOccepbl U hopMupoBaHME CO3HAHUA NOLEN
ABTop: ®égop AmutpueBuny LUk HEeB

YcnoBusl gnsa noanepXaHust XXM3Hu

Me:xay dbusndecKyd IJIOTHOU MOJIEKYJIOU W 3(UPHBIM TEIOM
mosiekysbl PHK wau JIHK oOpasyercs IMOCTOSHHBIM KaHas, IO
KOTOPOMY BBICBOOOJUBIIIHECS MAaTEPUU IIPOJOJIKAIOT IIEpeTeKaTh Ha
adUpHBIN U Jipyrue ypoBHU IlnaHeTsl.
Ecin 1miponecc pacmnaga «IJIEHEHHBIX»
MOJIEKYJI BO BHYTPEHHEM O0BEME CIIUPAIH
mosiekysibl PHK wan JTHK npekparures,
TO 3(UPHOE TEJ0 MOJIEKYJIbI LU UCUE3HET
COBCEM, WJH YTPATUT OITUMAJIbHYIO
IUIOTHOCTh. Kak u JIy;ka Ha Aopore — ecjiu
He OyJIeT HOBOTO JOXK/IS, BCA BOJA U3 HEE
HCIIAPUTCH, ¥ Ha JOPOTE OCTAHETCSA TOJIBKO AMa...

Takum 00pa3oM, NOCMOAHHbBII pacnad «IJIEHEHHBIX» MOJIEKYJI
BO BHyTpeHHeM 00beéMe criupanu Mmosiekyabl PHK wiu JIHK sBisieTcs
HeoOxoauMbIM YCJIOBUEM pia ITOJ/IEPYKAHM A xxu3HH.

BO3HUKHOBEHHE 3PUPHO20 Mmeana SABIAETCA KadeCmeeHHO
HOB0U cmyneHbkolU 8 3soarwuuu mamepuu. llneHéHHass MaTepus
Hallia crnocob CBOero OCBOOOXKIAEHUS U3 CBOeW TIOpPbMbL. U 3TO
OCBOOOXK/IeHe — KuBasg Marepus. llosBiaeHue 3¢pupHOrO Teaa —
HavaJI0 SBOJIIONUU XKUBOW Martepuu. O MOJHOM OCBOOOXKIEHUH U3
IIEHAa MO?KHO I'OBOPUTh HAa TOM YPOBHE 5BOJIIOINH, KOTAA (PU3UUECKHU
IUIOTHAsA »KUBasg MaTepusa 3BOJOIMOHHO HapabatbeiBaeT IIIECTD Ten
Cymaoctu. Cywtocms— amo cucmema mea (Mo3saa), HapabomaHHbLxX
JHCUBOTL Mamepuell, ¥UBbIM OP2AHU3IMOM 8 nNpouecce NPUCNocobd.aeHUs
K okpyxcarouweill cpede. Kaxmoe Ttemo CyIHOCTH CTPYKTYPHO
IIpe/iCTaBJIsIeET Cco0OM KOMHI0 (u3uUecku IJIOTHOTO Tejla Ha
cooTBeTcTBYyIOIEM ypoBHe Ilnanernl. KauecrBeHHO Tesna CylHOCTH
obpa3oBaHbl pa3HBIM KojamuecTBOM ¢(opm Martepuii. KosmgecTBo
MaTepHui, 00pa3yiolux To ik nHoe Tejio CyIliHOCTH, OnpeesisaeTcs
KayeCcTBEHHOU CTPYKTypol cdepsl I1s1aHeThl, HA KOTOPOU IIPOUCXOUT
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¢dopmupoBanue storo tesaa. Yem MEHDBIIIEE uucio dopm marepuii
obpa3oBajsiu IPU CBOEM CaAUAHUU AaHHYIO chepy IlinaHeTsl, TeM uX
BOJIBIIIEE uucno ¢gopmupyer Teso CyIIHOCTA Ha 5TOM YPOBHE.
AdupHOoe, acTpajibHOE M MEHTaJIbHbIE Tejla (IIPH BBHICOKOM YPOBHE
SBOJIIOIIMOHHOTO PA3BUTHSI) MHOTOKJIeTOUuHOro opranusma, BMECTE,
co3zaroT oxHy cucremy — CYIIIHOCTD.

«CBeTnbin BeHuk» JlleBawoBa B «baHHom [lene» XaTtbi60Ba 1 Tpyaosas Jlonara.
naBa 5. KneTtka — B3aumogencteume B rapmoHun  Astop:_ LLUkpyaHes ®.0.

YcnoBust obntaHus n Ycnosus ynpasnsieMoun
OKpyXxarLwen cpeabl

Ilox BaacTei0 nHTepBeHTCKOU CucTembl YpasyieHus Jwoau HE
MOIJIN BwiOupatrh GopMbl U crmocobbl ku3HH. IT0 UM BBIJIO
BMEHEHO 296poBckori CucreMoil YIIpaBjeHUs 4Yepe3 CO3JaHHEIE
Ycaoesua ooumanus u Yeaosusn ynpasasnemoil okpylicaroueil
cpeodut. Jloau sumrb 6b1ta orpanndeHHO CO-YYACTHBI B BeIOOpPE
U HcHoJHeHHHM ¢GopM BbDKHBaHHA (Kak II0 HaIPaBJIEHHUAM
reorpadyecKoro pacKBapTHUpPOBaHUs U OCBOEHMs ILIOMIael, Tak U
II0 WCIOJHEHUU BMEHSEMbBIX WCIOJHUTEIbCKUX QYHKIUN) U
BbKMBaHUA (110 Mepe MPOrpaMMHOTO HapallluBaHUsA U COBEPIIIEHCTBA
3JIEMEHTOB HACWUJIWA), HO MPH BEIHOM CBOEM IPUMEHEHHU BO BCEX
HCIIOJIHUTEIBCKUX IIpolieccaX, KOTOPblE MPOUCXOAUIN B paMKax
BMEHEHHON NOPOTpaMMbl Pa3BUTHA WLIKO30PHOU I[TUBUJIN3AIUU.
MIMEHHO WJII030PHOU, IIOCKOJIbKY BeCh MPEABIAYIINU IIPOIECC
«AHTEPBEHTCKOTO» Pa3BUTHUA IMPOUCXOAWJ C UMUTAIMEN II0]
IIUBUIN3AIHIO «PA3YMEHHOU OpUEeHMayuu».

«CBeTllbin BeHuk» H. lleBawoBa B «banHom [dene» A. Xatbi6oBa u TpyaoBas Jlonara.
FnaBa 12. OcHoBHbIe (hyHKUMM crnoéB atmocdepbl U hopmupoBaHue Co3HaHUA nogen
ABTOp: Pénop OmutpueBuny LLkpyaoHeB
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— OunaHcoBslii kpu3uc 2008 roaa (mpu4HHE) - DOPMHPOB

VrpaneHus 3eMIH - OYHKIHA TEPpHTOPHH PoccHu

PuHaHcoBbIN Kpusnc 2008 roaa (npuumte)

B mapme 2008 2. Cucmema Ynpaeaenus I6POB 6vLia
YyHuumodicena. Ilponuiu cepbe€3Hble CHUCTEMHbIE COOM IO BCEM
Komrutekcam Yupasienusa CTapou
CucreMbl (BMerIasach
BOCCTaHaBJIMBawIasaca poxgHasa Cucrema
Yupasnenus 3eMiin), KOTOpPble MPUBEU K
HeoOpaTHUMBIM IIpoIleccaM, U He TOJIbKO B
COITPOBOXKAEHUH 51 obecrieueHu N
[IporpaMMHBIX AeHUCTBUH HCIIOJTHUTEJIEH,
HO U B pa3BUTUU reHOTUNIOB Moara. C 3TOro MOMeHTa y»Ke HUYTO He
MeIIaJi0 ¥ He MeIlaeT CcerofHd BoccTaHoBUBIIenca Cucreme
Yupasnenus 3emun, (UTO MBI BUAUM, €CJIH y:Ke HAYUYHJINCh BHUETDH)
HABOJIUTh OYHCTKY OT BCeX Pe3yJbTaTOB BO3JIEHMCTBHsS 30pOB HAa
wianety SEMJIA u oxkpyxKarwilee IPOCTPAaHCTBO. A ecau Bawm
«rocyacTiauBmwiocb» Uy Bac ectp «IIporpammsbr CBet/I», u
MMOSABUJICH IIIaHC «CXOAUTH» B banio — 9TO
orpomHas IIEPCIIEKTUBA pna Bamiero ke BY AYIIIEIL'O.

«CBeTnbit BeHuk» JleBawoBa B «baHHom [ene» XaTbi6oBa u Tpyaoeas Jlonara.
rnaBa 10. OCHOBbI NOCTPOEHUA MaTepuarnbHOro Mupa u cbopMmMpoBaHUA reHOTUNOB MO3ra
ABTop: Pégop AmutpueBund LUk HEeB

dopmunpoBaHue Cucrembl YnpaBneHnsa 3eMnu

IIpu HaJIu4uu COOTBETCTBYIOIIUX yCJIOBUU Ha
IJIaHeTe aBTOMaTuYecku popmupyoores npupoaHasa CY3 (B Buze
B3aMMOBJIOKEHHBIX JpPyTr B JApyra Imectu cdep) BMeCcTe € caMoOu
¢usnyeckn miaoTHOU IllmaHeToll Apyrue CTPYKTYpPBl W CHCTEMBI,
IpojioJKatoIue pa3sutue camolt Ilinaners: atMmocdepa, buocdepa co
MHOKECTBOM SKOCHUCTEM, (DOPMUPYIOIIUX HA ONPEIEIEHHOM YPOBHE
pa3BUTUSA — COLIMYM H, B psfe ciaydaeB, — TexHocdepy (ecau
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IIUBUJIN3ALUSA MOUAET MO TEXHOKPATUUECKOMY IIYTH Pa3BUTHUA) WIH
Hoochepy (chepy Pazyma — eciau mUBUIM3ANNA IMOUAET II0 IyTH
CaMOINIO3HAHMS B CAMOPAa3BUTHA). A fajee, ecau IlnaHeTra momnagaer B
nneHTp BHUMAHWMSA pa3BuThiX IUBWIN3AINK, TO IIPUPOAHAA
CY3 3amenserca Ha ucKyccTBeHHYIO CY3 (o uém mnwmcan
A. XaTpIO0B), TapaHTUPYIOITYIO JaabHelHIee pa3BuTHU L{uBrin3anumn
B HampaBJjieHUU Pa3zyMeHHON OpHeHTalluu. 37eCh IPSAMOM MOCTHK K
BBICIIIEH COIIMOJIOTHH.2

ITocse Boccosmarngs MCTUMHHOM «CucreMsl YipasieHHS 3eMIn»,
HCIIOJTHUTEJIBCKOE COCTOSHHUE OXBaThIBA€T KaK KOHCTPYKTHBHBIE
aCIeKThl UBMEHEHUA B UHEPIIMOHHOM M HEMHEPITUOHHOM COCTOSTHUAX
DHEPIui, TaK U U3MEHEHUe Bceu
vctuHHOU  I[IporpaMMHOU cyTH U
CYIIIHOCTA KJIACTEPHOTO  YIIpPaBJIEHUA
obrTeM 3eMun B IieJIoM. Ero MoOXKHO
OIpENEeINTh, KaK IPUUYHNHHOE Oa3mcHOe
OCHOBAHME BCEX IIPOIIECCOB M3MEHEHU
ObiTusA SHepruii Ha 3emie. llpm
(GopMHUpOBAHNM HOBOU METOA0JIOTUU
nozHanud HEOBXO/IMNMO yyutsiBaThb
U 9Ty cropoHy breitusa. CieioBaTesbHO, METOJIOJOTUA TO3HAHUA
JIOJKHA ~ COJIEp:KaTh MPEJICTABJIEHUA O TOM, KaK BBOJIIOIUA
OKDYKAIOIIET0 MHpPa B €ro WHEPIIMOHHOM IPOABJIEHUHN CBA3aHA C
usmenenneM ero HEMHEPITMOHHOM cocrasisomeii Marepuu.

Ecniu okraBa 3apsajga 6Gosiee 64 (mo 512), dopmupyercs

HEUHEePIIMOHHAs Macca, KBAHTOBAHHAs 110 HAa3HAYEHUIO U CBOWCTBAM.
Heunepnuonnas macca - 570 BBICOKOOPI'AHN30OBAHHAA

IIVTASMA.

«CBeTnbin BeHuk» JleBawoBa B «banHomMm [lene» XaTbi60Ba u Tpyaosas Jlonara.
rnaBa 11. O pasyme, CO3HaHUU U MaTEPUU, UMM KaK «KOMaTb NONaTon NO3HaHUA»
ABTop: ®égop AmutpueBuny LUk HEB
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PyHKUMA Tepputopmun Poccum

— IIOIIEYUTEIHCKOE CcoIelCTBUE
110 COXpPaHEHUIO JKU3HU Ha 3eMJI€.

Aty pynknuio Poccus obperaeT 3a KOPOTKOE
BpeMsi — He 0OoJiee Tpex JieT. IToMy OyayT
IIPeIIeCTBOBATD PsIT IIPOTPAaMMHBIX
MIPOIIECCOB, YMO3PUTEJbHOE  IIPOSIBJIECHUE
KOTOPBIX CKOPOTEUHO ¥ OYEBUIAHO, IIPU 3TOM
Oosipmast vacth Tepputopuu Poccum Oyzer obperaTh 0Oosiee
KOMQOPTHBIE YCIIOBUSA OOUTAaHUSA, B OTJIMYHE OT HhIHEITHUX. IIpu aTOM
Poccuu oyner ompejiesieHa JIOTIOJTHUTEJIbHAS
roneunTesabckass (QYHKIMS OPraHU3YIOIIEro Hauvajia MO0 OKa3aHUIo
IIOMOIIHN COITUAJIBHOTO IiepeycTporcTBa TeM ocTaTKaM
TePPUTOPHUAJILHBIX 00pPa30BaHUM 3a ee MpeAelaMH, I/e YaCTHYHO
OyZyT cCOXpaHEeHbI YCIAOBUS JKU3HECOTPOBOK/IEHU S

(EBporma, ITpubantuka, ®unnsaaus, Kanaga, Ajsicka).
NEPBAA YNPEXOAKLWAA CTPATErNA Astop: HAU LleHTp Ynpexaatowmx Ctpaternm

9

Uyxepomuasa Cucrema Y nparneHHA

YyxepoaHaa Cucrtema YnpaBneHus

HWCKYCCTBEHHO BHEJpEHHAas  Yy:KepoJHa:d
Cucrema  YupasieHus, mOpencTaBjieHHaA
omnpezieieHHbIM ~ Habopom  Kowruiekcos,
OOBEKTOB, CUCTEM UX CBS3W, YIIPaBJIeHUS,
KOHTPOJIA 51 COIIPOBOXK/I€HUA,

24 yIIpaBJA€eMBbIMU B CBOIO O4Yepe b CO CTOPOHBI
VHTepBeHTCKON Hajicucremsl, 3axBaTusiinein 3emiiio 6osiee 18000 JieT
Ha3aj, .

OdPY Yactb 2. MnaBa 1. ABtop: HUU LlenTp Ynpexagawowmnx Ctparernmn
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ene CucreMsl ¥YnpaeneHus -[{ UK KonedaHUuii MAarHUTHOTO UMITY/IbCA 3€MIH

Lenb Cuctembl YnpaBneHus

Hamia mianera 3emuisd, kak HEKAf Iloacucrema, BXOAUT B

OoJiee CI0KHYIO coTHeUHYI0 CHCTEMY U SIBJISIETCS YACThIO €€ CHCTEMBI
yIIpaBJIeHU, HEKOT/Ia BHeZIpEHHON HaicucTeMou /i1 3aliUThl 2KU3HHU
OT CJIydalHbIX (paKTOPOB. UesloBeueckad IUBUIN3ALMA yIIPaBJIseMa.
Jlo HacrosAIero BpeMeHU HU3BECTHHI JIBE TaKue cuUcTeMbl: PomHad u
nHTepBeHTCcKass CrcTeMbl yIIpaBaeHus 3eMJIH. (C 2011.04.24 Ha 3eMJIe
nmpousonuia cMeHa  CucTeMHOW  BjacTU —  OTKJIIOUEHA
HNuarepBenrckasa CY3 u BHOBBb BKJIOueHa Pognaa CY3).
Nmeem Cucremy YupasjieHUsA 3eMJId, KOTOPAasd BKJIIOYAET HECKOJIBKO
KommiekcoB YmpaBiieHWs, CTallUOHAPHbIE CHCTEMbBbI KOHTPOJA U
00bexThl (HJIO). Beé 5T0 B3aMOCBSI3aHO HE TOJBKO MEKAY COOOH, HO
u ¢ ConHnewm, JIyHOH, CHyTHUKAMU TJIaHET.

[HEJIb CUCTEMBI YIIPABJIEHUA —
CO3/IATH BNOCTPYKTYPY, IIOJIHOCTBIO OTBEYAIOIIYIO
TpeboBaHUAM IIporpaMmel. JIJ1sT pelteHus: 3TOH 3a7jauil CO3JaHbI BCE
yCJIOBUA, KpOME€ OJIHOTO —HHKAKasg CTPYKTypa He JIoJDKHa
BMelIuBaThcsi B pabory Cucrembl  Ynpasienus. Ilotomy
MHUPOBO33pEHHE JAETCA B HCKAKEHHOM BUE U, B IEPBYIO
ouyepenb, 5TO KaCaeTCAd aTOMHBIX CTPYKTYP W IPUHIIUIIOB MOCTPOEHU S
MUPO3JaHUA.

— e Bwmecro ATOTO TaeTcs yacTUUYHasA
| WHCTpyMeHTajbHasd Oa3a (MaremaTuka). Bcé
pa3BUTHE HAYKHW — 3TO PAa3BUTHE MAaTeMaTUKU U
MO/ieJITMpOBaHue 0e3 IMPaKTUYeCKOro cMbIciaa. B
TO ’Ke BpeMs B Hayke HeT (M He MOKET ObITb)
pemenusa NP-cioxubix U NP-TpyaHbIX 3amau
(3amaun u3 kaacca NP B TeOpUH aITOPUTMOB), IIPOIYCTHIIN «30JI0TOE
ceueHne», 6€3 KOTOPOTro HeJIb3s MOAOUTH K BJIeMeHTapHON aTOMHOU

CTPYKTYPE.
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Hasiee — npenocrasiigeTca HHPOPMaIUA TEXHUIECKOTO COZleP>KAHUAA,
HO ToibkO EJ/IMHWIIBI e€ npaBU/IbHO BOCIPUHUMAIOT U TOJIBKO P
OIIpe/IeIEHHBIX YCIIOBUAX CO3JAI0T PeaJIbHbIE U3JEHA. ITO TOCTYITHO
tosibko TEM, KTO UMEET CBA3b ¢ Cucremoii YiipaBjieHUs.
BcnoMHUM HEKOTOPBIX U3 HUX.

Jleonapao aa Bunumn. Onepenuns pa3BUTHE TEXHUYECKOU 06a3bl
0oJiee, UeM Ha 400 JIET.

Huxoua Tecia. 'enuii, paboTbl KOTOPOTO IIPEIBOCXUTHUIN CaMbIe
(paHTaCTUUECKHE MBICIIU YUEHBIX.

N3 cOBpeMeHHBIX:

Bbypiaauenko ApHoJsba IBanoBu4. Mimes 8 ki1accoB oOpa3oBaHus,
paszpaboTasr TEOPHIO 3ByKa M CO3/Iajl JIMHAMUKU, IIPEBOCXO/IAIINE 10
KauyecTBY JII0ObIe U3BECTHBIE 00Pa3IIhI.

HeeB AstekcaHap AsekcaHapoBud. Pagnoun:xkeHep. [lomyuyni ot
Cucrembl YUpaBjeHHUA 4YepTeKU U MNPUHIUIBL HCIOJb30BaAHUA
co3gaHHbIXx WM IpubopoB. Cozmanm Teopuio [l-mona. Ilo3gHee
«COYYaCTHUKU» IIEPENMEHOBAJIN €€ B « CHUHOPHOE», a KOrjJa AKMMOB
yTalluj OJINH U3 IPUOOPOB, TO U BOBCE — B «TOPCUOHHOE». OIHAKO,
He umena cea3u c¢ Cucmemoilt YnpaeaeHus 6c€, uUmMo
nLUINAAUCHL ucnoavdosams 6e3 /[eeea — 31o 6acHa KpreuioBa
«MapTbIllIKa U OYKU ».

ITlerpuk Bukrop BanoBuu. Crucrema Y1pasyieHUs NpegocTaBuiia
eMy TeXHUUYECKHE PeIleHus 110 PSJIy aKTyaJIbHBIX ITPO0OIeM.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [lene» XaTtbi6oBa n TpyaoBas Jlonara.
rnaBa 7. O co3partene «baHHoro gena» ABTtop: ®Pégop Amutpuesud LkpyaHeB

Linkn konebaHmm MarHUTHOro MMnyrnbca 3emMnu

3eMJIsI UMeeT YeThIPEXUaCcOBO ITMKJI KoJebaHui cobctBeHHOTO MU,
(MarHuTHOTO MMITYJIbCA) KosiebaHme
noreHnuaga MM cocraBiser 2%, U 3TO —
IIPOTUBOZIENCTBUE HOOCEPhl 3EMJIN BCEM
chucreMaM CBA3W TrymMaHoOuJ0B. Ilepemaua
HHpOpMAMU MPOU3BOJUTCA B MOMEHTHI
HaunMeHnbiiero MM 3emuin. Bor mostomy
O4YeHb MHOTO JIIOIEN CeroaHs
«<GKAJIYIOTCHA» Ha IJI0X0€ COCTOsIHHEe, CBA3aHHOE C TOJIOBHOU
00J1bI0, CepAEeIHBIMU OOJISIMU U «JIOMOTOM» B CyCTaBax.

«CBeTnbin BeHuk» JleBawoBa B «baHHoM [ene» XaTtbi6oBa n TpyaoBas Jlonara.
NnaBa 9. UHoe oco3HaHue ABTop: LUkpyaHesB ®.0.
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[THYpEI KOHTPOIA

LLIHYpbI KOHTpPONA

Kakum ke o00pa3oM OCYIIEeCTBJISJICA TEXHOJOTMYECKHU KOHTPOJIb
BCETO pPa3HO0O0Opa3us MapaMeTPOB U IIPOU3BOAHBIX COCTOSIHUH B CJI0€ 1
¢ moMomipio ciaoss No 3?

LSRN 10400 u dyHKIUU TaKOBOI'O

b ¢ B e TEXHOJIOTUUYECKOTO
ﬁ_{— e | KOHTPOJA COCTOSHHUH, B
c:nk“ 129 : 120 1.-2'?;]“ TOM 4YHCJIE W COCTOSHUU

00OIIEeCTBEHHOTO CO3HAHUA,
OCYIIIECTBJIAJICA ¢ ToMomnibio «IIIHYpOB», KaK OAHOTO W3 3JI€MEHTOB
akTUBHOU (dopMmbl KOHTpoJisA. Ciaeayer obpaTuTh BHUMaHHE HA TOT
daxkT, uto «IIIHYpBI» HENOCPEACTBEHHO 10 CBOEMY KOHCTPYKTHUBHOMY
yCTPOeHUI0 paboTaioT 1Mo cj10i0 N3 B 30He 3KBATOPUAIbHOM I10JIOCHI,
HO nH(OPMaIUs CHUMAETCS 110 BCeU 30He MEXK/TY I03KHBIM U CEBEPHBIM
MIOJIAPHBIMH KpyramMu. ATO BCETO JIUIID OJUH JIOTIOJITHAIOIIAN 5JIeMeHT
KOHTpOJiA K 120 CucremaMm KOHTposiA oT 18 Cucrem YmnpapiieHHUA
3emuin. s KOHTPOJIA  COCTOSIHUA ~ PEIIETKU  aTMOCheEpPHI
HCIIOJIb3YIOTCA IIMHYPbl KOHTPOJIS. ITO UYTO-TO THIA 3aHABECKHU,
NPOTAHYTON OT CeBEpHOTr0 MOJIAPHOTO Kpyra 0 KO:KHOTro noJIApHOTO

Kpyra.
o L=120 kM — cerMeHT 70 h = 10240 M.

Crenyromue 120 KM — 10 h = 12400 M.
BricoTa Ha/| MOBEPXHOCThI0O MUHUMYM 124 MeTpa.

II710THOCTh CTPYKTYpPHI IIIHypa He paBHOMepHa. ['paBUTaIlMOHHBIN

TIOTEHIA uMeeT CTyIIeHYaToe
=727 paclpejeeHue. MakcuMaJIbHO BO3MOXKHAsI

oo IJIOTHOCTh I  CTPYKTYPBI TeTpasapoB 148GP
». (m1st xy6oB 124GP). To ectb ecinm mpu pabore
--1|2“|' » UIHypa CKBO3b HEro IIPOUIET JIIOOOU IIpPEeMET,

011 66 148
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MMEIOIUN KyOWMUYecKyl0 CTPYKTYpYy, TO OH HMCUe3HeT (pacchIIjieTcs B
aTOMBI).
TonmyHA IITHYpa Y OCHOBAHUS HE IIPEBBINIAeT 1 MeTp, Ha BhICOTe h =
12400 M TOJIIIMHA JOCTUTaeT 32 M. Bpemsa cyliecTBOBaHUA
KyOW4eCKOU CTPYKTYPhI B IITHYpe He MpeBbIMIaeT 1 ceKyHabl. I'paduk
pabotel IHYpOB GopMHUpyeTcss HUCXOAs u3 3ampocoB Cucrem
YupassieHuUs.
ba3oBbie NTHYPBI KOHTPOJIA.
Bcero 32 OCHOBHBIX IIIHypa, HO OHU BKJIIOYAIOTCA 1 pa3 B Toji, Ha
ITacxy. Ho oTzenbHO, KasKblll M3 7 IIIHYPOB, YKa3aHHBIX B Tabiurie,
BKJIIOUAETCSA 1 pas3 B HeJleslio (He 00s13aTeIbHO TTOCIE0BATETbHO).
CymiecTBytoT emie U J[onmosHUTeIbHbIE TTHYPbl KOHTPOJIA PEIIETKU
AtMocdepsl B €JI0AX OT O JI0 —2200 M, HUX KOJIMYECTBO — 48.
JlomioystTHUTEIbHBIE ~ IIHYPHl  AJs  yjaobOcTBa  IesiecooOpasHee
OIIpeZleINTh, Kak [IIHyphI HIXKHEr0 KOHTPOJIA.
JlaHHbIe 110 32 U 48 IITHypaM ABJIAIOTCS CEKPETHBIMU, HH(pOpMAaIUA MO
X pa3MeIleHUI0 ¥ TPAH3UTY He MOJIJIeKaT repejiavye IIOCTOPOHHUM.
[ITHyp He ABAsAETCA cTallMOHAPHBIM 00bekToM. C MOMEHTa Harpy3KH 1
ero opMHpPOBaAHUA co3aETCA “aHTOM” MIHYpa, KOTOPBIN 3a 2 yaca
10 MUHYT oOeraeT 3emrio (caMm IIHyp ocTraércs Ha Mecre). I1o pazHoCcTH
/,,———\\ - /,,:ﬂ“—-\ IIOTEHIINAJIOB IIIHypa u QaHToMa
= 7 — Cucrema KoHTpoisa @opmupyer
3allpOC ~ HA  COOTBETCTBYIOIIUN
KOMILJIEKC, KOTOPhIM U MPOU3BOJUT MOAKAUKY WU CHATHUE HYKHBIX
IIOTEHIINAJIOB.

00% BceX IMPUBE3EHHBIX MOJBOJHBIX 0COOEU
HaxoauTcd B nojioce CeBepHBIN TPONUK — HOKHBIN
TPOMUK, IO3TOMY B 3TOH I10JIOCE TJIaBHBIA KOHTPOJIb
PEILIETKH ITPOU3BOAUTCA OT O 10 —2200 M.
B03MO:XKHOCTHU KOHTPOJIA.

CucremMa KOHTPOJIA CO3/laBajlach BMeCTe ¢ 3eMJIEH,
II0OPTOMY JHAIlla30H €€ OKTaB OT 11 70 512.
Kybuueckre CTPYKTYPhI UCIIOJIb3YIOT KOHTPOJIb OT
15 10 124 okTaB. Eciu, HanpuMep, BKJIIOYAETCA KOHTPOJIb 128 OKTAaBBI
Cc Harpyskou Oosiee 136% TIpaBUTAIlMOHHOTO IIOTEHIHMAJIa, TO BCE
KyOW4JecKre CTPYKTYPbI OT 15 J0 124 OKTaB HUCYE3HYT BMECTE C HX
HOCUTEJISIMU.

Ha cHuMKe 3apuKCUpPOBAH MOMEHT IpOXoxkAeHus panToma [IIHypa B

HepI/IOI[ BKJIIOUYEHUA Z-)JIeKTpOO60py,Z[OBaHI/IH Ha BBbIIIIKE.
MakoB 6.B. O ®ayHe n ®nope

-2200
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D0pH! - IlapasuTHdecKas MUBUIN3AIH HHTEPBEHTOB-2BONKIHOHHOE Pa3BUTHE
JKH3HH-DTalbl IHBHIH3AIHOHHOTO Pa3BUTHSA 3eMIH-OTAT0OH TaKTa BPeMEHH-
DHepPreTHUYECKHH MOJEIBHBIN KOMIUIEKC 3eMIH-JHEPTETHUECKUX CTPYKTYPHEIE
0a30BEBIE MPE0OPA30BAHNS OKPYKAIOIIEH CpeIbl- DTHHUECKASA IPyIIa

JopbI - lapa3nTnyeckasa umBmMnu3ayuus
UHTEPBEHTOB

[lTects MusOHOB JieT Hazaza u3 JIPYI'OI'O npocTtpancTBa, B TOM
MecTe Haleli BceneHHOM, KOTOPyIO0 celvyac Mbl BOCHPHUHHUMAaeEM
kak boJabniaa MeaBemauiia, IOSBUIACh CHCTEMa TPYIIIBI 3BE3]I
IIUBUJIN3AIN DOPOB.
d6per — OBOJIIOIINA 6enkoBoro PA3YMA. B wmarepuagbHOM
BOILJIOIIIEHUH 3TO IMayKU BHICOTOH OT 2,5 710 4 METPOB, B 3aBUCUMOCTHU
OT 170. IIPUHAJIEKHOCTHU 110 170:
CyIllecTBYIOIEel nepapxuu (Aj1si cpaBHEHUS,
pocTt npoTo - YesoBeka He mpeBbimas 1.88
M).

B TeueHne 5.5 MUJJIMOHOB JIeT
IUBW/IN3AUA JOPOB wH3ydyaja HaIly
BceseHHy10 C 1eJIbIO N3bICKAHUS
BO3MO>KHOCTH BOUTH B Co00b111ecTBO Paszymubix [luBrin3anuii Haleu
Bceniennoii. Ho aToro jjoctuub 061710 HEBO3MOKHO. [loaToMy OBLIO
IIPUHSATO PellIeHNe aKTUBHOTO (HaCHJIbCTBEHHOTO) IEUCTBUA C TOU JKe
1esapio — BodTu B CoobmiectBo Pasymubix llumBuanzanuil Halen
BceneHnHoM, HO IIyT€M 1ceBA0-3BoMIOIUOHHON XM TPOCTMH.
[Ipexxe yem «HanagaTh», 0PI U3YUMIN CTPYKTYPY KocMmoca, y3Haau
30JIOTOE CEUEHHE U IIPUHITHUITHI IIEPECTPOEHUS OMOCTPYKTYD.
Hauasoch cOmmkeHne 3BE3HOTO (iioTa DOPOBCKOM CHUCTEMBI W3
co3Be3ausa  boapmoii  MeaBequnbl  maHersl  Cyp  (paiioH
3Be31bl Merperr §) ¢ MmexxiuianerapHoi CucreMod 3emMuiu
ConmxeHue 3BE3HOro iiora OPOBCKOM CHUCTEMBI U3 CO3BE3JIHS
bosbimon Measeaunnl maHeTsl Cyp ¢ KitactepHoil MeKIJIaHeTapHOU
Cucremon 3emutn Hauajioch 26844 r. 1o H.3. B cocTraB 3BE3HOTO
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¢iora 6poB Bxoawmiu: 1 mwiaHera — CouHie, 3 JlyHsl (Mo3r), 12
IJIaBHBIX 00BEKTOB TUIIA 960, 54 CIOyTHHKA, 3862 00beKTa HAIlaJIeHHU
THIA 440 C TEXHUYECKUMHU CPeICTBAMU Pa3pyIlleHUs].

ConmkeHNe IPOI0JIKaAI0Ch 8,5 THIC. JIET.

Ilesp mapa3suTUYECKOTO 3axBara:

- 3axBaT 3eMJId U MOJIydeHHE €€ B KauecTBe «DHEePreTHYecKOu
Ta0JIETKI »;

- IOJIYUYUTH JOCTYI K 00Jiee SHEPrOEMKHM HCTOUYHHKAM 34 CUET
IMO3HAHUA TaHbI )KUBOU KJIETKU;

- IPOHUKHYTH B TaliHy UeJjI0BEUEeCKOr0 MO3Ta.

MHoroe 13 3Toro 3aXBaTYMKaM yAaJIOCh OCYIIECTBUTb.

CosHIIE ABJISIETCS IJIAHETOM, MpUrHaHHOU B Hamry CucreMy (BMecTe C
Jlynoit), nuamerp CoJiHIIa IPUMEPHO paBeH AuamMeTpy 3emuin. Haiie
Csetuio (Apuio) 66110 IIOranieHo u 3aMmeneHo Ha ux CoJiHIe,
nMeBIllee aTMocdepy TOJIIMHON OKOJIO 2000 KM, COCTOSIIYI0 U3
cMecu Kucesopojga u xsopa. CojiHIle BHYTPH IIOJIO€, KU3Hb Ha HEM
TOJIbKO BHYTPHU (Kak B ckopJiymne). TaMm ecTb BcEé HeoOXOAMMOE I
MOAJEP>KaHUA TOM KWU3HHU, KOTOPYIO IIPUIIEJIbIBI XOTEJU CIejIaTh
Be3zie B Hamell Cucreme. Ha CostHIle umesicsa 231 0OOBbEKT, U3 HUX 127
00BbekTOB THIIA 440 (HJIO).

YuuThiBas 4ncyio 00bEKTOB, ObLIIO IPUMEPHO MMOACYNUTAHO KOJIMUYECTBO
IaykoB (pa3mep 70 4-X MeTpoB). MIx okazasoch 1.200.000. Bce oHu
KU BhICAIKY Ha 3eMutio. beuin chopMupoBaHbl TPYOKHU CBSI3H BCeX
iaHeT ¢ npuBsa3kor K CosHiy. PaKTHUECKH CO37aBajioCh APYyroe
IIPOCTPAHCTBO, UTO MPHBEJIO K U3MEHEeHUI0 OpOuThl 3emMuu (mepuoy
obpamtenus: 3emun Bokpyr CoJiHIIa cTaa 365,5 JHeH BMecTo 360 IIpu
obpartenun BOKpyT Apwuibl). boisio chopMupoBaHO KOJIBIIO 3aIUThI
II0 KOHTYPY BpallleH!a 3eMJIu. BHyTpu KoHTYpa ObLIH cOPMUPOBAHBI
TeTpasApaJbHble TpPyOKu cBs3u. OcTajbHBIE IJIAHETHI OBLIN
IIpUBsI3aHBl K 3emjle W HMeJd B TeTpasApaJbHBIX TPyOKax
JloJleKaspajibHble CTPYKTYphl. Bce BHellIHME IIaHETHI ObLIU
OKPY>K€HbI OCTABIIUMHUCS CIIyTHUKAMU (KOHBOM).

Kpome Toro, Ha 3emiie ObLIO HacejleHHE, KOTOPOE OTJIMYAJIOCh IO
O1oI0TUH. BhIJIO IPUHATO pellleHre cHavajla 3aryIyIlInTh, a IIOTOM U
IIOJTHOCThI0 momauuHuTh Mo3r 3emunm  (Komiiekcel) Cucreme
YupaBiieHuss BTOp:KeHIIEB M IepecaauTh Mo3r MaykoB B Jiojield (B
OMOJIOTHYECKYIO CTPYKTYPY). 31€Ch ¥ BO3HUKJIN IIPOOJIEMBI.

I'ytaBHO#T 3agadert mHTepBeHTCKOM CY OBLIO HE TOJBKO IIPUBE3TH
roToBYyIO cuctemy IuiaHeT jiomoii (Cyp u3 bosbiioit MeaBeauIibl), HO
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1 MO/IMO®UTIMPOBATD cebs nmop sirofet 3emMiii (COXpaHUB IIPU 3TOM
Mo3sr). 3a BpeMsa cBoero npeObiBaHus Ha 3emye JOpbI
npousBesin  bJIOKMPOBKY Cucrem »uszHeobOecreueHus 3eMJIH,
IIOCTaBUB Ha Iy TAX IIPOXOKEHU A CHJIOBBIX
muH CHUCTEMbI KOHTPOJIA ¢ 1enpt0o HeAOMyIIEHUA HUX
HCI0JIb30BAaHUA.

J1J1s1 yIrpaBJieHus ABM>KeHEM 3eMJUTH B 3a7JaHHOM HampaBIeHUH DOPhI
HCIIOJIb30BAJI COOCTBEHHBIE CTPYKTYPhl W OOBEKTHI, CHAOAUB HX
NCKYCCTBEHHDBIMMU coopy:keHUAMU KOHTPOJIS B BUAE MUPAMU/,
Xeorica.

«CBeTnbin BeHuk» JleBawoBa B «<6baHHom [lene» XatbiooBa u Tpynosas Jlonara.
FnaBa 8. YpoBeHb niaHeTapHOW CEKPETHOCTU, UNKn «onepauuna packpbitua» Astop: LUkpyaHeB ®.0.

OBOSTIIOLUMUOHHOE Pa3BUTUE XKU3HU
(r|p|/| OTCYTCTBUN BHELLHETO yI'IpaBJ'IeHI/IFl)

[Ilno or Bupyca k Oakrtepumodary, OT IIOCJAeTHEro — K
OMHOKJIETOYHbIM opranusMaM. OJHOKJIETOYHBIE 3BOJIIOIIMOHHO
pa3feJnIMCh HAa JBAa «5BOJIIOIIMOHHBIX PyKaBa» — paCTUTEJIbHbIE
OIHOKJIETOYHbIE OpPraHU3Mbl U IIOTOAAHBIE. (OIHOKJIETOYHBIE
pacTUTEIbHbIE OPraHU3Mbl IMOILJIN 3SBOJIIUOHUPOBATH II0 IIyTH
CHHTE3a OpraHUYEeCKHX BellleCTB, He0OXOIMMBbIX JIJIsI ITOJIIEPKAHM A UX
’KU3HU [OCPEICTBOM IOTJIONIEHUA COJTHEYHOT'O CBETa, B TO BPEeMA KakK
IUIOTOSITHBIE  OAHOKJIETOUHBIE HAUaJId CBOIO
SBOJIIOIHIO, MOTJIOIIAA y»Ke TOTOBYI0 OPraHUKY,
TPYZOJIOOMBO  CO37aBaeMyl0  PaCTUTEIbHBIMU
opranusmMamu. Iloamomy smopbvle 6e3 nepsvlx
cywecmsosaman npocmo He
Mo2ym. IBOJKIUOHHOE PA3BUTHE IIJIO MO MYyTH
CO3ZIaHUsI KOJIOHUN OJHOTHUITHBIX OJTHOKJIETOUHBIX
OpPTraHu3MOB, KOTOPbIE€ COEJIUHSAJIUCh MEXKIAY
co0Ol CBOMMH yCHUKAaMH — OTPOCTKAMH CBOHUX
KJIeTOYHBbIX MeMOpaH. Co BpEMEHEM UX «YCHKH»
IepeIvieyiich TaK, 4YTO OHH ObLIM Yy:Ke€ He B
COCTOSTHUU OCBOOOJUTHCSA OT «OOBATHUH» CBOHUX
cocegieir, u qoopososibHass KOJIOHUA ogHOKIETOUYHBIX OPTaHU3MOB
IIPpEBpPATWJIACh B UX TIOPbMY — JKECTKYI0 KOJIOHUIO OJIHOKJIETOUHBIX
OPraHU3MOB, TJie KaxJad KJEeTKa IIoJIydajla «IOXU3HEHHYIO
IIPOIINCKY» Oe3 mpaBa «Ilepees3fia», IIOUYTU KaK IPOMUCKa B ObIBIIIEM
CCCP. B k€cTKUX KOJIOHUSAX Pas3Hble OJHOTUITHBIE OJITHOKJIETOUYHBIE
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OpraHm3Mbl  OKasaJiIuCh B  pa3HBIX  BHEINIHUX  YCJIOBUSAX.
OIHOKJIETOUHbIE OPTaHU3MBbI, OKa3aBIIIHECs BHYTPU KOJOHUH, OBLIN
OKpPY>K€eHBbI CO BCEX CTOPOH APYTUMU OJTHOKJIETOUHBIMU OPraHu3MaMH,
KOTOpbIe, TAKUM 00pa30M, CTAHOBHJIMCH UX €CTECTBEHHOU 3aIl[UTOH, B
TO BpeMs KaK BHEITHHE OJIHOKJIETOUHbIe OPraHN3Mbl I10JIBEPIJIHCH
IIPSIMOMY BO37IEHICTBHIO BHEIITHEN Cpebl, KOTOPAas YacTO CTAHOBUJIACH
BeCbMa arpecCUBHOM.

«MocnegHee obpalleHue K YenoBevecTBy». ABTop: JleBawoB H.B.

JTanbl LUBUMN3ALNOHHOroO pa3BuTUA 3eMnu

3emyia uMeeT 8 aranmoB cBoero lluBuamsanmuoHHoOro Paszpurus,
napoBaHHoro Ei or Co3garessa. HriHe OHa HaxXOoAWTCA HA CBOEM
IIEPBOM 3JTale, KOTOPHIM B CBOIO OYepenb IIpeACTaBJIeH ABYMA
dazammu:
ITepBaa - I[luBwiausanuonHoe Passutue mnoj IlomeuunTesnbcKUM
COIIPOBOsKZIeHHeM rpyniioi [lusuauzanui OpuoH
Bropaa - I[uBwiuzanumoHnHoe Passutue mnop IlomeyutenbCKum
cormpoBoxkaeHrueM rpynnou llusunusamui Cupuyc.
YTto mpou3olLsio B IEPHUOJ Ilepexoja OT OAHOM (as3bl K JIPYTOMH.
MHTEPBEHIINA, koropas mawiaack mouyru 18 000 JeT. bpuio 3a
IIEpHOJ MHTEPBEHIINH IIEPEAEIaHO BCe IO/ YCIOBUSA OOUTAHMS CaMUX

I/IHTepBeHTOB.
"CBET/1bIh BEHUK" H. IleBawoBa Bo Bropowu Ynpexaarowen Ctpatermn Astop: LUkpyaHes @.1.

JTarioH Takta BpeMeHu

nmo wmozmeau 60 x 60 X 24

(Yopasistomuil Komruiekc
CroyuxeH/K, Stonehenge B rpadcrse
Yurrmup, AHrHs, raybmHa
sasieranud 6oJiee 4000 METDPOB).

B Iporiecce CBepIIIeHUs
MHTEPBEHTCKOTO BMeIllaTeJIbCTBa

Jdoposckas CucremMa HU3MeHMIA TaKT
BpeMEHM U BMEHWJIA CBOU 3TaJIOH
TaKkTa KoJiebaHUsA 3apsoB II0 TPaHSIM SHEPreTUUYECKUX PelleTok,
PaBHBII

T sTrajyioHHOE = 1,0007 CEK., OTHOCUTEIHLHO KOTOPOTO U ObLIa BMEeHEeHa
MOJieJIb BpeMeHHn 60 X 60 X 24 CO BCEMHU COOTBETCTBYIOIIUMU
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BPEMEHHBIMU IIPUBSI3KAMU, B TOM YHCJIE€ U BpallleHHue 3eMJIN BOKPYT
CBOEMU OCH.

24 pmekabpss 2012 T. B 01.15 KOHTPOJIb W IOAJAep:KaHHE TaKTa
kosebaHuil (1,0007 cek.) or crapoii CucremMbl YIIpaBjJeHUA -
OTKJIIOUEHO.

C 25 gekabps 2012 T. B 01.15 BKJIOYEH HOBBIA KOHTPOJIb U
Io/iep;KaHe TakTa KoJsebaHuil (1,008 cek.),KOTOpOe W SIBJIAETCS
VICTUHHBIM BOCCO3JaHHBIM BpeMeHeM 3eMJId Ha €€ IEepBOM JTalle
IIMBIJIN3AIIOHHOTO Pa3BUTHSI.

KnactepHast Cuctema YnpasneHusi 6biTuem nrogem
ABTop: HUU LleHTp Ynpexaarowmx Ctpaternm

JHepreTMYeCKUn moaesrnbHbIU KOMNJIEKC 3eMnu

IIpu CO3/1aHUU DHEPreTUYeCcKoro
. MOJIEJIBHOTO KOMILIeKca 3eMJin ObLIo

g ycraHoBJIeHO 8640000 «MepuauaH». B
| HpiHemHelI Hayke OHM  IOJIYYMJIH
Ha3BaHUWE  MarHuTHbIE  MepU/IMAaHBIL.
I[eI/ICTBHTeJIbHaH FJIy6HHa 3aJIeTaHUA TAKOBBIX, B OTJIMYUE OT UX
YCJIOBHOTO M300pakeHUs Ha reorpaduyeckux KapTax U IJ1o0ycax,
OKOJI0O 1000 MeTpoB. MepuauaHbl — 3TO 3HEPreTUYecKue IIHYPbI-
KOPHU/IOPbI. 3aMepPUTh YYEHBIM B KX 30HAX yAAJIOCh TOJIBKO HU3KO
OKTaBHBbIE YacCTOTBbI, T.e. HUKe 42 06a30Bou OKTaBbl. Ho 3T
«MepUZMaHbl», KaK JOHEProIpoOBOAAILIE KOPUAOPHI, ABJIAITCA
IIPOBOTHUKAMU OJHOBPEMEHHO M /Jisi YHEPTUU BBICOKHX OKTaB,
OJTHAKO y COBPEMEHHOU HayKu MPUOOPOB i H3MEPEHHUs UX
MOIITHOCTA HeT, HO 3(P@eKTbl HUX NPOABJEHUA U HAJIUYUA, KaK
(pbakTOpUHT «IIPUPOJHOTO ecTecTBa», HMeeTCA. Kpome
MEPUAUOHAIBPHOM  OOMOTKH, B  KadecTBe KOPHUAOPOB IO
SHEPreTUUEeCKOU MPOBOJIKE, CO3/IaHA €II€ U TOPU30HTAIbHASA CIIUPAJIb,
KOMILJIEKC KOTOPOU B HayKe OIpeJiejieH, Kak Iapajulejii, a B
obpa3oBaBIIMXCA y3J/IaX UX B3AUMHOTO NepecedeHus chOpMUPOBAHbI
y3abl «XaprmaHa, Kwopwu, Pentrena». ¥Yanel «Kiopu» — 5TO y3Jbl
IIOBBINIEHHON HAMPsKEHHOCTH 00pPA30BAaBIINXCSA  OMNpPeeIEHHBIX

E)HepI‘OHepEETOKOB " 1ocjieACrTsuAd OT HUX.
OPY Yactb 3.Masa1. Astop: HAU LleHTp Ynpexaarwwmx CtpaTteruv
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JHepreTUYECKUX CTPYKTYpPHbIe 6a3oBble
npeoodbpa3zoBaHUA OKpyXaroLien cpeabl

3aBepIeHne HHEPreTUYEeCKUX CTPYKTYPHBIX

0a30BBIX IIpeoOpa3oBaHUM OKpY:KaIoIleln

cpeabl, KOTOpOe TIIpuBeJieT K 0000IeHHbIM

M3MEHEHUAM U 0COOEHHOCTSIM Ha IIEPBOM STalle

| mepexogHoro mepuoga. OHU HEIIOCPeJICTBEHHO
“ E: IIOBJIMSIIOT HAa HU3MeHeHHe (OpMBI M crHocoba

ObITHA Beero oomiectBa Ilnadersl. K HUM HE0OXOIUMO OTHECTU:

- U3MeHeHHe TpaHCcPOpMaIUH 3JIEKTPOIHEPIUH;

- TpaHCMyTaIis BCEX XHUMHYECKHUX »5HJIEMEHTOB C H3MEHEHHEM

aTOMapHOU CTPYKTYPHI;

- H3MEHEHHE CTPYKTYPHhI PEIIETKH BOJIbI C IIOJHLIM U3MEHEHHEM ee

SHEPronHMOPMAIIIOHHOTO COCTOSHUS;

- H3MeHeHHe 0a30BOr0 COCTOSHHS TEXHOJIOTHM FOPEHUS BCEX HEIHE

IIPUMEHEHHBIX TOILINB;

- IIpeKpalleHre rOpeHus II0POXOB;

- U3MEHEHHE CTPYKTYPbl U COCTOSHUN pajlMalliOHHBIX PEIIETOK,

IIpeKpaleHre PadOThl ATOMHBIX SHEPreTHYECKUX TI'€HEPUPYIOIINX

00BeKTOB 1 ycTpoHcTB (opyxue, AIC);

- IIOJIHO€ H3MEHEHHE YCTOSBIINXCA KJINMAaTUYECKUX YCJIOBHU C

KapAWHAJILHBIM UX ITPOTHUBOIIOI0XKHBIM OOpallieHueM;

- U3MeHEHHe BCeH CHCTEMBI NCTeUeHs PeK 1 (DOPMUPOBAHUS 03€ep U

T.JI.

OPY Yactb 1.Mnaea 3. Astop: HAW LlenTp Ynpexaatowmx Ctpaterum

ATHUYecKasa rpynna

KosioHHI0 TymMaHOUZIOB, JKHMBYIIUX B  «IIaTpPe»
(ruToIIaab YHEPTO - HHHOPMAIIMOHHOTO 00eCTICUCHUS
rpynisl monaeit) oovekra (HJIO), cnegyer Ha3bBaTh
¥ (OTHUYECKOU TIPYNIOW»,B  NAJBHEUIIEM MOXXHO
| Has3pIBaTh  HAIMOHAIBLHOCTh. OTKyma  B3SJIMCH
ATHUYECKUE TPYIIIIbI?
Kaxnass aTHUYeckas rpynmna uMmella OJMHAKOBBIE CTPYKTYphl OPTaHOB, HO
pa3HbI€ CTPYKTYPhI MO3ra.
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Mo3r unu cBOWCTBA OMOCTPYKTYDP, KaK CUCTEMa BHEIIHETO M BHYTPEHHETO
KOHTpOJIS, TaMsITH, OpHEHTalluu, CBOMCTBa oOMeHa uH(oOpMaluei, B
OCHOBHOM TOK€ OBLIM OJWHAKOBBI, HO OTJIMYaIUCh 0a3oil. baza — 3T0 yxke
WHJIMBUyaJIbHBIE CBOMCTBA 3THUYECKOW TPYMIIBI, OTHOCUTEIBHO KOTOPOH
CTPOWJIUCh OOMEHHBIE TpOollecChl MpuéMa W Mepenayd UHPOpMaluu WU
TPaHCJISIINU S3bIKA.

Ha teppuropuu ['py3uu, Hanpumep, 6a30BbIM 2JIEMEHTOM SIBJISIETCSI MapraHel]
(y oceTMH — MHOW 0a30BBIA 3JIEMEHT, 3TO — JpyTas dTHUYECKAs TPYIIa).
Korna B I'py3un U3 MecTOpOXI€HUN BBIOpAIM MPAKTUYECKU BECh MapraHell,
y HaceJICHUs HAaYaJIMCh IMPOLECCHl «3aryCTEHHs» KPOBH U POCT JABJICHHUS B
MaJioM Kpyre KpoBooOparteHus. [Ipaktudecku, 3To 0buT10 3amedeHo B 1989
roay. [1o mepe pa3BuTus, ¢ 11€J1bI0 CTAOUIU3ALUY YTIPABICHUS B UCIIOJTHEHUH
[IporpaMMHBIX TTPOLIECCOB, BHYTPU KAXKJIOW STHUYECKOU I'PYIIbI BBOAMIIUCH
OTPAHUYCHUS, HE TMO3BOJIAIONINE PA3HBIM 3THUYECKUM TPYNINaM CIMBATHCS,
T.e. TEepeMeIIBaThCI. DTO 00paMissioch OOpa3HBIM M MOBEIACHYECKUM

BBCIACHUCM (HOHHTHGM nu OCOBHaHI/IeM) paSJ'II/I‘-IHI:IX Tp&,[[HI.IHfI, HOBCpI/Iﬁ nT.Io.
OPY Yactb1.Mmaesa2. AsTop: HUU LleHTp Ynpexaarowmnx Ctpatermm

A

A3pik CHCTEMBI YIPaBIeHUA 3eMIH

A3bik Cuctembl YnpaBneHus

W3topus TakoBa — Ha BTOPOM JIEHD nocie
notomna (>13000) na 3emro co cnyTHUka TuTaH crana
nocrynate HOBASI A3BYKA, koropas noinkHa
OblJIa CTaTh OCHOBOM BCEX MOCJEAYIOIIUX KOMaHJ U
CPEICTBOM OOIICHUS HHOIUIAHETSIH C MECTHBIM
HaceJlieHUeM 3eMJIM. YUWThIBasg, YTO MPUEMO-
nepeail KOMIUIEKC HaXOoauTcs B DPuonuu, Tam
notona He Obulo. Omo  3aguxcuposano @
OMmMCcymcmeuu KaKux-aubo OnUcCaHuii nomona 6
IMom pecuone (IOYEMYy-TO HUKTO, HU U3TOPUKU, HU
CIIY)KUTENU KyJIbTa Ha 3TO HE OOpaTUIM BHUMAaHMUS).
YuuteiBas 3(PdexT paccemBaHUS CUTHAJIOB, a TakKXKE  BBICOKYIO

ih {
¥ CoMuBeBUA 20C00gUHL

T Eapkoﬁ&_-—--'~- y
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YyBCTBUTEIBHOCTh MECTHBIX JKHTEIEH K BOCIPHUSITHIO BCEro HOBOTIO,
MPOM30IIIIA YTeUKa HHOOPMAITUH, U ITOCIe MyTallui ¢ MECTHBIMHU HApPEUUSIMH,
C ucnojib3oBaHueM ImpuapixatenbHbix (h,u,lm m ap.), ctpykrypa azoyku
cTajla MOHSATHOM, W, COTJIACHO MOCJEAYIOIIMM HCCJIEI0BAHUAM H3BECTHOIO
aBTOpa BapKOBa4, crajia JIOCTYTTHOM. Pacnpoctpanenue
azoyku HIJIO JOCTATOYHO BbICTPO, cranu mnOosBIATHCA €€
pa3IMYHbIC MyTallM — SI3bIKM CTAJIM HA3bIBATHCS UCITAHCKUM (TJIABHOE UM
— Xoce (yomaam)), AHMIUMWCKUM, TJ€ BCA Ta0yH3WMpPOBAHHASA
JIEKCHUKA TMOCTPOCHA Ha CIOBE «JIoliaab», u T.A. OgHako BHauyaie Ha Pycu
sta a3oyka HE ITPUKUNJIIACD. Ecnu 61 anrnmuaanuH npuexan Ha Pycs u
crpocun Obl BcTpedHoro: «hui is?», To momyuwmn Obl 1O (HU3MOHOMHMU.
IToroMy-TO, yuyHUTBHIBass BBICOKMH YPOBEHb KYJIBTYpbl Ha PycHu, 31ech HOBasd
az0yka u He mnpwxuiaack. Jlo 1552 roma HoBas a30yka A
Pycu BBIJIA 3SAKOHCEPBUPOBAHA, HO cpa3dy nocie BxiroueHus 500-
JeTHeH nporpammbl Bc€ Hacenenue Pycu nonyunno HOBBIE MATPUILIbBI
(apXuB maMsITH), B KOTOPBIX HaxoauWics U Kypc «Pycckoro s3bikay. [IepBbiM
3TOT Kypc ocBom A.C. IlymkuH npu nojaHOW NOAAEPKKE MEPBOUCTOUHUKA
(1 poagocinoBHOM). I'TaBHBIM 3/1€Ch OBLIM POJIOCIIOBHAS U paMuius — OyJib
ona Cabmun, IlteikoB, IllmarmH, — W3BECTHOCTh aBTOpa ObLIa
651 HE MEHBIIIEN.

B uém ocodoennocmv nocmpoenus uMeHHO pyccKo2o
A3bIKA, WU  A3bIKA, HNPEOHA3ZHAYEHHO20 014
nocaeoyrouwezo ucnonawvzoeanuss B KAYECTBE
CPE/ICTBA OBIIIEHUA C BBICIIIEH
HUBHTH3ALIUEH?

Huxakon IpyTOu SA3BIK HE
B COCTOSAHMU onucate My3bIKAJbHBIH PHAg
./ 6amnn IllyxoBa, NperHA3HAYCHHOH I BHIXOJA
oovekToB (HJIO) Ha pabory. 33 omopel OaiiHu
¢ cormacyrorest ¢ 33 Oorateipsimu y Ilymkuna, 33
§ ronamMu (TakTOBBIM WHTEpBa 10 MeTony). 33
5yl<8bl (z[ance MOCJIE COKpaH_[eHI/IH ¢ 49 OYKB M3HAYAJIABLHO 110 33) arghasuma
Pycckoco sasvika noszeonsarwom npouzsecmu onucanue 000U HOBOI
CHMPYKIMYPbl U UMEMb AHAIU3 TI0001 KOO0BOU NOC/1€008AMENbHOCHU.
[Toutn 200 jger HOBas a30yka MPOXOJWIa AJAlTAIMI0 B CPEAE BBICOKOM
kynsTypsl 1 HOJYUYUJIA TJOCTOMHOE MPOJOJI)KEHUE

— Ha ITacxy 2007 roma eIMHCTBEHHBIM SI3bIKOM OOIEHHUS C BpIcium
pasymom CTAJI PYCCKUM S3BIK. Koneuno, u B AMepHke, U B
ABcTpanuu, u, oco0eHHo, B M3paunsie ToKe CPOUYHO ydaT PYCCKUU SA3BIK, HO
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TaM HET BPEMEHM Ha aJanTalyio, MOTOMY HHUKTO M3 HHUX JOIMYyCKAThCS
k Moumaxy’ yxe He Gyer.

Kpowme toro, npeacraButenu M3pannist B Ipyrux cTpaHax HOCST, B OCHOBHOM,
COBAYBU KJIIMYKHU, 49yrto HEOONyCcTUMO U OyJeT MpeceKaTrbes
AHHUT WIS IAEH.

C 2007 roma Bce KOMaHIbI M TEKCThl (T.e Bce oOmieHue ¢ CucreMoi
VYupasnenus 3emsn) TOJIBKO na PYCCKOM SA3BIKE (33 OykBbl),
KOJIMPOBKA CIIY>KE€OHBIX MpHU3HAKOB Ta k€. OOBIYHBIN TEKCT mepenaéTcs B
paMmkax 2-x okTaB (1 u 2 okTaBbl MMaHUHO, 12 TOHOB). CrielMaJbHBINA TEKCT
KOJUPYETCsl KOMaHJIHOW cTpokoi (8 ToHOB). OpuH U3 TPUMEPOB
crienuanbHON KOIupoBKu: Komanoa DO — Henoanume, évinoanums. RE —
Oovexkm (HJ/IO), mamepuanvnana cmpykmypa. — npouszeecmu
Hemeonennwvtit nyck. FA — Pazoenenue komanowvt. SOL — Koamw (8pema
oyoem ykazano). LA —Tonvko ona awoeit. SI — /leusncenue (ona H/I0). NA

— Yunuumoosrcumeo, yopamo. Ha KOMAaH]y HAKJIAJIBIBACTCS
MYTbMUNIUKAMUBHASL MACKa no muny yucia Pudbonaquu.
[Tpumep KOMAaH/IbI: «MOJIHATH O00BEKT»

DOREFAREV IFADOSIFAXXXXXXXXXXXX... X —Mmacka, 3a HEeW —
TeKCT s «bopToBoro kommbroTepa» HJIO. Mory cka3zaTh, 4To B OOIIMX

yeprax, coznanue u ynpasienue [Iporpammamu «CsetJI» ocymectBisieTcs
no OTOMY XKE ITPUHIIAITY.

«CBeTnbint BeHuk» JlleBawoBa B «baHHom [lene» XaTtbi60Ba 1 Tpyaosas Jlonara.
NMABA 14. 3A 3JOPOBbBE MNbIOT IEKAPCTBA ABTop: ®égop AmutpueBud LLkpyaHeB

HoBbie 3HaHus

http:/www.cbornik.com/




