OcHoBBI CuCcTEM

JXu3HeooOecmeueHMs:
{Ilepecmomp ocHO8 Cyuecmeo8anusa weaogeuecmea}

1. BBegeHnmue.

MpbI KMBeM He Ha MeTeopuTe, BOKPYT KOTOPOTo 00pa30BajoCh CIy4aiiHbIM 00pa3oM
ra3oBasi cpefa, M XM3Hb Ha KOTOPOM BO3HMKJ/IA B pe3yJibTaTe INepeMellBaHMs OCTaTKOB
TIBLJIN, He TIPUTOIHOM 1Jis1 GOpMMUPOBaHMS TIOBEPXHOCTY METEOPHUTA.

JIto6ast hopMma kM3HM TpeOyeT IMOIepPsKKM YaCTOTHOTO OajaHca, U 3Ta MOoAAepiKKa
obecrieunBaeTCs] Ha BPeMEHHOM MM TOCTOSIHHOV ocHOBe (Cucrema). BMOCTpyKTyphl Ha
M1060M Heb6ecHOM Tejie MMEIOT TOJbKO TOT CIIEKTP YacTOT, KOTOPbI obecreuymBaeTcs
CuctemMoii. ITOT CIEKTP YacToT obecrieveH a160 3a cueT HJIO (co3maeTcs Kyros, BHYTpU
KOTOpOro M obecrieyeHa >KM3Hb OMOCTPYKTYPHI, OJIsI KOTOPOI YaCTOTHBIN OamaHC
YHMKAJIEH).

Ecnmu ¢dusmueckme mapameTrpbl HeOeCHOTrO Tejia IMOAXONST AJjis (HOpMMUPOBAHMS
KMBOM KIeTku, cosmaercs Cucrema sku3HeobOecriedeHus, KoTopas yxke 06e3 HJIO
obecrieunBaeT:

— KOHTPOJIb COCTOSTHMSI HOOCdephI;

— XpaHeHye aBTOHOMHOI'O MO3Ta;

— IIepeHOC MO3ra;

— COIMPOBOXeHVe aBTOHOMHOI'O MO3Ta;

— CB$I3b C aBBTOHOMHBIM MO3TOM IIPU U3MEHEHUM ITPOTrpaMMbl NECTBUI;

— KOppeKTUPOBKa MaMsTH (110 11abIoHY);

— [I0CJIe CMepTU — YaCTU4YHas JMKBUIALMS Mo3ra (TMOC/IenyIILInil IepeHoC Ha Apyrue
O6MOCTPYKTYPbI MM HA SKUBOTHBIX, MJIM CO3IaHMe T'YMaHOU/IOB);

— CB$I3b C IUIAHETOM, OTKYAa IepeBe3eHa JaHHas IMBUIM3alus;

— pa3BUTHME MO3Ta 110 IIPOrpaMMme;

— eC/IM 4YeJOBEeK yMMpaeT paHblle, TO ero MO3r (Ipu MOJHOM COBMAJEHUM BCEX
610JIOTMUeCKMX TTapaMeTpax, BCeX CUCTeM CBSI3U) MeperycbIBaeTCss Ha HOBOPOXKIEHHOTO,
TIpY 3TOM BO3MOXKHO YaCTMUHOE COXpaHeHue MaMsTy (60/bIasi peAKOCTb).

Eé 60siblieil pegKOCThIO SIBJISIeTCS TOJIHBIN ITePeH0C MO3ra Ha APYyroii KoHBeliep”
(IHK). Vi3BeCcTHBI 2 Cyiydyast — 9TO TaraHpOrCKuii cTaper;”, KOTOPbIii MMeJ ITOJHbIA MO3T
Anekcangpa [ u Amnacracusi, yeli MO3r TIePEHOCWJICS HECKOJbKUM >KEeHIIVHAM.
VccenoBaHus yKasbeiBainu Ha pasHbie [JHK, HO He MO/ 00bSICHUTD (peHOMEH MaMSsITH.
OnemenThl Cucremsl mnpuBo3saT HJIO, u B pmanbHeimem Cucrema obecreunBaeT U
cymectBoBaHue camux HJIO.

Cucrema >XusHeobecrieueHusi (B ganbHeiiinem - CucremMa) — 3TO yHUKaIbHAS
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CTPYKTYypa, MpegHa3HaueHHasI JJ1s1 BHITIOJTHEHUS CIeAYIOImnX QyHKIINMIA:

— IOAep>KKa SKM3HM Ha 3eMJIe U B IIpeiesiax Kojblla, CpopMMPOBAHHOTO KaK

SKM3HEHHOE ITPOCTPAHCTBO (OJj1s1 3eMJIM — 3TO KOJIbIIO — METEOPUTHBIN CJI0M);

— pa3sBUTHE XMU3HM II0 TIpOrpaMMme, 3aJIOKeHHON B CuCTeMy U KOPPEKTUPYeMOIi
Hanpcucremoir;

- 3ammuTa (MHGOPMALIMOHHAS) OT BHEIITHErO BMeIIaTe/IbCTBA MHbIX Hamcucrem;

— 3ammuTa (husndeckas) oT 00beKToB MHBIX Hagcucrem (HJIO).

2. ®usnvecKye aclmeKThbl

KoneuHo, Bce CIbIIIaiy O cyliecTBoBaHMM Past 1 Aia, ¥ HEKOTOpPbIe aske Tam ObLIN,
M Y3Ke TIpU SKM3HM TOTOBSIT cebsi K ku3HM B Pato. K cuacTbio 1151 sKkaskIy1nx, Ha 3emsie u Paii,
u AR, CylIeCTBYIOT, MPOCTO UX HUKTO He BUAUT. LlepkoBb BO3Beja 3TU MOHSTUS B PAaHT
605KeCTBEHHBIX UyIecC, HOCTYIl K KOTOPbIM OOecIieueH IpM BHIMTOJHEHUM Ompee/eHHbIX
00s13aTebCTB Nepe], epKoBbio. OmHako cyulecTByeT Paii B Any u An B Pato. MoryT ObIThb
parickue mecta B ALy M 4epToBbl Mecta B Paro. Ympasaser Paem, kak mpaswio, bor,
KOTOPBIN Y KaXXA0r0 HAapOoa Ha3bIBAETCS CBOUMM MMeHeM — Ajiax, bynga u T.4., Yeprorammu
yrpasasgetr CaTaHa, U OH He MMeeT TO MHOXeCTBO MMeH, Kak bor. MI3BeCTHO, UTO eCTh
peIurno3Hble BOVHBI, HO HeT BOWH BO uMs CartaHbl. bor, Kak M3BeCTHO, CO31all
OKpPYXXaIIIVit HaC MUP, BCe JXMUBOE (C/IeTIUB BCe U3 IVIVHBI).
CymiecTByeT M obpaTHasl CBSI3b — ITOKJIOHSIIOTCSI TOJAbKO Bory, Bce Jydlliee cUMTaeTCs
60skeCcTBEHHBbIM, a Bce TTOpoku oT CaTtaHbl. TO eCcTb MUp paszesieH IMomnojaM I10 30JI0TOMY
ceueHMIo, The Oosiblllasi 4yacTb OoTHOCUTCS K CaTaHe, M MeHbInas — K bory wiu, us
dunocodun — mup kuBeT 1o-boskeckn, HO pa3BuBaeTcs Ha rpexe. Korma bor xouert Koro-
nnbo Haka3zaTh, OH JIMIIIAET ero pasyma, a korga CaTaHa xoueT MPUOOIIUTDL K Ipexy, OH
IapuT sI67I0KO (He TyTaTh C MOJUTUUECKUM 0JIOKOM — 3TO OJHO U TO XKe).

Bce 9TO cTaHOBUTCS TOHATHBIM IIPY aHAIM3€e MeCTa, IIe JXUBET UeI0BeK.
OTb6pocKM BCIO IIETYXY ¥ TEPMUHOJIOTUIO U TlepeBeieM BCE Ha TTOHSITHBIN SI3bIK.

3. “Y nTuuex To xe camoe...” (13 aHeKIZOTOB IIpo BoBOuKy).

HecKko/ibKO KOHIIEMIMI JA0T MIPUMeEpPHYI0 KapTuHy popMupoBaHus Pas u Ana.

a) IlpencraBum cebe CBepHYBIIErocs B KIyOOK CIISIIEro €xmkKa, He
10103 peBaloIero, UTo Ha ero Mrojiky ceja myxa. Myxa co BpeMeHeM MOKeT 00JI0MaTh
OCTpUE WUTJIbI, UTOOBI €€ MOTOMCTBO He yKoyiojoch. Tak HoBas urjia HasBaHa Paewm, a
cocemHsIsT — AIOM, HO TIpM HAIIeCTBUM IPYTUX MYX UMCJIO paiiCKMX MeCT Ha exe OymeT
pactu. MecCTo rocagku puUHITO Ha3bIBaTh PumMmom.

6) INayKy mMoHpaBWJIOCh 00M/IME MYyX Ha €KMKe U, CITYCTUBIIMCh HA UTOJKM, OH CTasl
IUIeCTU MAyTUHY, ONYThIBAs BCe UTOJIKU. Kak TOIbKO ouepenHast Myxa HAUMHaeT CO34aBaTh
Paiicknii yroyiok, nayk KOppekKTupyeT 3TO TBOPeHMUe, UCIIOIb3Ysd MyXy B KaueCTBe JOHOpa.
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Co3paHHas raykoMm uHbOpMalMOHHAas MayTHHA MO3BOJISIeT CAeJUTh 38 BCeMU PaliCKUMU
MeCTaMU.

B) Ilayk oGHapykMBaeT, YTO U3 OLHOTO MecTa KIyOKa CJIBIIIHO COleHue (CIsIero
€X1Ka) U BbIJeJIeTcs ra3 (€XuMK BO CHe mykaer). [layk repebupaetcsi mooimke K 3TOMy
MecCTy, BbiIaBasi cebs1 (mepe MyxaMu) UMeHHO MpaBUTeIeM UTOJIOK.

r) [TayKy HaCTOMbKO MOHPABUIOCH MECTO OOMUTAHMS, YTO OH PeIlnJl pa3MHOXAThCS,
HO BMECTO May4YMxy UCIIOIb30BaTh MyXy — YTOOBI TOTOMCTBO OBLJIO CO CBOVCTBAMM TayKa.
Insi 3TOro MeXAy WroJIOK CO3JaeTcsl IoJo0ue CKOBOPOOKM, TAe ¥ IPOBOLUTCS
aKcrepuMeHT. HeyauHble 5K3eMILISIPbl BbIOPAChIBAIOTCS, & HY)KHbIE TTepecakuBaloTCs Ha
y3JIbI TAYTUHBI. Y3€J1 IayTUHBI MOXHO Ha3BaTh PaeM, a CKOBOPOAKY — AfoM. Exmk He Takoii
IPSI3HYJIS, KaK KKETCS — OH YMbIBAeTCsl KaKIbli1 AeHb. Halo yuecTb Takke pa3Hble TaKThbl
BpeMeHM — 8 4YacoB CHa €XMKa COOTBeTCTBYIOT 2160 romam cyuiecTBOBaHMS IIayKa.
Oco6eHHO EXMK JIIOOUT TOTIaBaTh, @ BOAY, Ja elllé X0JOAHYI0, TayKy He BIHOCST.

[IpymepHO TO Xe caMoe MPOUCXOLWIO M TIPOUCXOOIUT U Ha 3emne. Bce
3KCIIepMMEHTBI Ha CKOBOpOJe nmpoBoauT CaTaHa, a IIogaMy SKCIIepUMEHTOB I10Jb3YeTCs
bor.

4. UcxomHoe COCTOSTHMe.

YenoBeK, Kak YHUKaJIbHOe TBOpeHMe, ObUI co3maH MMeHHO Ha 3emyie. OcHOBa —
KMBasi KJIeTKa, TaliHy CyL[eCTBOBAaHMSI KOTOPOW pasrafarb COBpPeMEHHAasi HayKa He B
cocTossHuM. IIpyuYMH 34€Ch MHOIO, M IlepBas — B HAyKe MCIIOJb3YeTCS JIOIAIyHasI
rpamora”.

YennoBeK — MHOTOC/IOHBIN 00beKT. TO, YTO MbI BUAMM — 3TO MOHHBIE (ITPOTOHHBIE)
CTPYKTYpbl, WIM pyOalika, ojeTas Ha aHTUHENTPOHHYIO O0OO0JIOUKY, COAepsKallyio
HETPOHHOEe OCHOBaHMe, WK TIaTOOpPMY IJIsI HEMTPUHHON CTPYKTYpPhI (MJIM MaTPUIIHI),
Ha3BaHHOW MO3TOM.

ConHeuHasi cucCTeMa BbIpabaThiBaeT BeChb CIEKTP YacTOT, MOAep>KaHHBIX
TOTeHIIMaaMu JJIs1 CYI[eCTBOBAHMSI BCETO TOTO, UTO M3HAUYaIbHO OBbLIO CO3/IaHO Ha 3eMJle.
3emJsig MMeeT aKTUMBHbBIE 30HbI — y3Jibl XapTMaHa, Kopu, PeHTreHa, yepe3 KOTOpbie BeCh
CIIEKTP YacTOT CTAHOBUTCSI [OCTyIleH B JiI0O0i TouKke. ATMocdepa 3eMyim — 3TO
MHOTOCJIOMHBIN TUPOT, KasKAbIA CJI0/ KOTOPOTO MMeeT COOCTBEHHYIO PEelIeTKy M CIIEKTP
yacToT. HiokHMit cnoit atmocdepsl cogepkut 6osee 100.000 yacToT. Hayka KOMOMHAIINIO
YaCTOT CBeJia K ra30BOi1 cpeLe.

Okpyxatomuit KocMoc He MMeeT TaKOro 06M/Ius 4acToT, U epeMeleHne B Kocmoce
BO3MOXHO TOJIBKO Ha CTPYKTypax (o6bektax, HJIO), Mmeommux 3arac MOTEeHIINAI0B s
yacToT, Haxomsmuxcsi BHYTpu HJIO. Yem MeHbIlle TepeBO3UTCS YaCTOT, TeM OOJbIie
Bo3MoxkHOcTel y HJIO. IToromy B KocMmoce rnmepeBo3UTCS TOIbKO HEMTPUHHAS CTPYKTYpaA.
Matpuiia HeMTPUHHOM CTPYKTYPhI JOCTATOUHO MOAPOOHO OIMCaHa, ¥ MOXKHO yKa3aTb, UTO
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ayanasoH vactoT 71.12501250 -:- 95.975975 maske mpu 3apsime 1 BOJIbT — 3TO HEOOJIbIIIOE
CosnHile B nuamna3oHe yacToT 47.45004500 (c 3apssmom He meHee 1032 BosbT).

[lepen mnepemenieHMemM CO3LA€TCS MaTpulla MO3Ta, OHa CBOPAYMBAETCS
(yBemMuMBaeTCs OKTaBa), obecreunBaeTcsi TreHepaTopom pacceuBanusi (HJIO) wu
repeMelaeTcs B CTPyKTypy, uin Cucremy tuna COJHEUYHOI, TAe 1 pa3BopaunBaeTcs (Mo
aQHAJIOTUM TPOSTHCKOTO KOHSI) B TO¥ (opme XKM3HM, KOTOpasi co3[laHa B HOBOJ CTPYKTYpe.
[Ipu 9TOM CHUKE€HME OKTaBbl MAaTPUIIbI HE MO/DKHO OBITh HIUKE TOM, KOTOpasi MMeeTCs Ha
HOBOM MecTe. MOXHO IpPUBECTU C/lenyrouuii npumMep. Yepenaxa OTK/IaAbIBaeT siilia B
1ecok (3apbIBaeT MX B I1eCOK). BHyTpm sitiia mpoucxomauT ¢opmMupoBaHue UMbl U
“pybaiiki”, wim MOHHO cpefbl. ECii B 3TOT MOMEHT BHelIHee obecreuenne 6ymer He 33.5,
a 32 okTaBa, TO pa3Mep ueperiaxu 6ymeT B 1000 pa3 6osbiire. ITo aHaIOTUM — U IMHO3aBPBI
(y cebst Ha TUIaHeTe OHM OBbLIM He OOJIbIIe MbIIIEN).

3emJis, KaK OKa3aJIoCh, SIBJSIETCS UAeaqlbHbIM MECTOM [JI51 )KU3HU — BCe eCTh, U laXke
BOJIa, B KOTOPO¥ MOKHO pa3BOIMUTh KaK PbIOOK, TaK U IVIAHKTOH JJIST UX KOPMJIEHMS.

BHeriHee obecrieueHne Ha 3emiie TIOJIEKUT U3MEHEHUIO Kaxkable 2464 rona, U yxe
yepes3 HeCKOJIbKO JIET OyAeT COCTaBJISITh 25.5 OKTaBy, IIpy 3TOM I'paBUTALMIOHHbIE YACTOTHI
CMeIaTCcs B CTOPOHY yBenauueHMs Ha 12 okraB (BmecTo 9.8 Oymer 12.8 m/cek?). MOXXHO
TIpe/ICTaBUTh cebe IMraHTOB, KOTOPbIe He CMOTYT OTOPBATh Jialy OT MoBepxHOCTU. Ho 3TO
KacaeTcs TOJIBLKO rOCTen.

5. ®opmupoBaHMe pariCKUX YyroJKOB U 30H aja

KpacuBas panyra, BO3HMKILAS IOCAe OOXKI, panyeT ias. Ho elle HUKTO He
3ayMbIBAJICSI HAJl CMBbICJIOM ee BOSHMKHOBeHMS. Pajiyra — 3T0 060/104Ka BbICOKOUACTOTHOI
KarlIu, HaKpbIBaloIei co00¥ 3HAaUNTETbHYIO TEPPUTOPUIO, pa3Mep KOTOPOI OTpeiesisieTCs
Cucremoii YripaBieHusl.

Takux 060/104eK MOKET ObITh HECKOIbKO — 2 uu 3. OgHa 13 000/109eK — 3alUTHASI.

N3BeCcTHO, UTO BECHOM KaIliy JOXAS KpyIHee, yeM OCeHbl0. Kpome TOro, BO Bpems
BeCEHHero AOXAsS MpU MONaJaHUM KaluiM AOXKOS Ha BOLHYI ITOBEPXHOCTb BO3HMKAET
Iy3bIPb.

Kak 6b1710 paccmoTpeHo B paboTtax 1o Hoocdepe, Boay mbl roayuaem u3 Kocmoca, a
He ITyTeM KpyroBOpOTa BOAbI B Mpupoje. Boga — 3TO MOHHBIN 0CaloK repepaboTaHHbIX
4YacTOT. BeCHO Karuin comepskaT BBICOKOYACTOTHbBIE COCTABJISIONIME, KOTOPbIE MOBBIIIAIOT
MOTeHLMabI TIpuieraionieii K 3emie perietku Hoocdepsl. I[Ipy mocTmkeHUM paBeHCTBa
MOTEHIIMAaI0B Ha TTIOBEPXHOCTH 3eMJI U B Taalolei Karjie rmocaeqHsiss o6pasyeT Mmy3bipb.

Eciu B MomeHT ¢dopMMpoBaHMSI BOJHOTO Ty3bIps 3abMKCUPOBATh cpe3 (CM.
PUCYHOK), TO YBUAMM 3JIeMeHTbl panyru. Ho Karuisi CyiiecTByeT OOJM CeKyHAbl, U Cpe3
KaIlIM CHapy>KM 3allluileH MOHHOM cpemoir. as GopmMupoBaHMS HYKHBIX TIOTHOCTEA
MOTEeHIIMAJIOB B 33JJaHHOM peruoHe (B AMaria30He 4YacTOT KM3HeoOecIieueHUsT MU IS
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NpoBefeHMs aKcrepumeHTOB) Cuctema XKmsHeobecrieueHMsI He ITPOU3BOUT ITepepaboTKy
BbIOpaHHBbIX 13 Kocmoca moTeHIManoB, U Mo 3amaHHON [Iporpamme 3Ty IepepabOTKy
IIPOU3BOAMUT HaJ 3aJaHHOI TeppuTOopuei, Ipu 3TOM MOHHBIN 0CAIOK C/IMBAETCS B BULE
OIS, @ M3 BBICOKOYACTOTHBIX COCTABJISIOIIMX (HOPMUpPYETCs “KaIuis”, cpe3 KOTOpOii
ToCJie yaaaeHus MOHHONM 3alUUThl BUAEH He BOOPY>XKeHHbIM ri1a3oM. Ho 31mech ecTh ofgHa
0COOEHHOCTD — IIBETOBAsi raMMa y paayT MOsKeT ObITh pa3HO¥ ¥ 3aBUCUT OT TOTO, KaKasi 30Ha
copMupoBaHa — pait WM af. dTa KaIuvisd  BUCUT” LOCTAaTOYHO HOAro — roka Cucrema
KoHTpoJis He ykaxkeT Ha 3aBeplieHue [Iporpammai.

VHorma BO3HMKAaeT HeOObIYHAsl I[BETOBAsI raMMa — OUYeHb KpacuBasi paciiBeTKa U
BHYTPU PaAyTu A0 MOBEPXHOCTU 3eM/Iu — YepHOoe 1oJie. B 3ToM ciiyuae paiioH 1og, Kamei
MoJTyyaeT BeCh CIEKTpP HeOOXOOMMBIX UacTOT. B HacTosiIee BpeMsi Hayka B COCTOSIHUU
oTpene/inTh, rae chopMUpOBaHbI 30HbI pas 1 afa (ecyiv OyaeT 3HaTh Ha3HAUEHMe YacToT),
TaK KakK OT 3TOTO 3aBMCUT OJaroCOCTOSTHME JIofeil (CIMCOK He TpuiaraeTcs, OH M Tak
U3BECTEeH).

Karmist moxknast omHa He magaeT. VM3BecTHO, UTO MpM XOpPOIlIeM 3arape 06pasyroTcs
BOJIABIPM Ha KOXe, M OHM [IOCTAaTOYHO OOje3HeHHbI. EcaM BHYTPb TAKOTO BOJIIBIPS
MIOMEeCTUTb MMKPOCXeMY, OHa He OymeT paboTaTb. AHAJOTMYHO TaKue BOJIIBIPU
dbopMuUpyIOTCS Ha TTIOBEPXHOCTH 3eMJI — B cJIydae JIMb6O HeIOCTaTKa, JIMOO MpeBbIIIeHNS
HOPMAaTMBHBIX MOTEHIMATOB 4aCTOT yaepkaHusi Bonbl. Pazmep Bongbipsi okoso 1 000
MeTPOB HaJ, MOBEPXHOCThIO 3eMiin. Ec/iv B TaKOV BOJIIBIPD BIE€TAET , HAIIpUMep, CaMoJIeT,
TO BCSI €r0 “9JIEKTPOHMKA HA HECKOJIbKO MTHOBEHMII CTAHOBUTCS TPYLOil Mycopa, UuTo U
CTAHOBUTCSI TIPUUMHOI KaTacTpod. MoskeT HabmoaaTbcs 3G eKkT Mcuye3HOBeHMUs CUTHAIA
(HatipuMep, TejaeBU3MOHHOro). B mepmosa ¢ 1995-2002 rr HaG/MIOAAMNUCh CyYay ITOTHOTO
MPOTafaHNus TeJIeBU3MOHHBIX CUTHAJIOB II0 BCEM KaHa/laM, IPU 3TOM IIJIOTHOCThb
IIOTEHIMA/IOB Ha 45.5 oKTaBe o, “BoJAbIpeM” COCTaB/sia MeHee 32 % oT HopMbI. Yepes
1-3 MMHYTBI TIPOMCXOOUIO BOCCTaHOBIeHMe. To ke camoe KacaeTcsi M pabOThI Bcex
3JIEKTPOHHBIX YCTPOWCTB, BK/IKOYAasd M KOMIIbIOTepbl. lIBeToBasg ramma BOJIABIPS
COOTBETCTBYET ( B Cpe3e BOJIALIPS) 30He afia.

6. 'ocTn.

Kaskapiit HOBBI 00bekT (HJ/IO) Ha 3eMiie IPUHSATO BCTpeYaTh XJIe60M — COJIbIO, TaK
KaK TMPUBO3SITCS HOBbIe 3HAHMS, HOBble (DOPMbI OOIeHMsI, HOBasl KyabTypa. [IJisi HOBOIA
MAaTpUIIbl TIPEIOCTABJSIOTCS pyOaliku, M CO BpeMeHeM HOBas MaTpuiia Co37aeT
aBTOHOMHYIO KOJIOHMIO, MM Hapop. Kaxkmplii HOBbIVi 00BEKT CO3aeT BOKPYT cebsl 30HYy
BAMSIHMS. DTO CBSI3aHO C TeM, YTO MHOTMe YacCTOThl M mapameTpbl (¢da3oBbie YIJIbI,
IJIOTHOCTh TIOTEHLMAJOB M T.HI.) MaTpuilbl Ha OOBbEKTe He COOTBETCTBYIOT BHEIIHUM
YCJIOBUSIM, ¥ MaTpuIia MOAAepsKMBAETCST TObKO YHEPTreTUKO 00beKTa. ITO — BpeMeHHbI
Paii, TO eCcTh MOJIHOE COBMeIllEHMEe BCeX MapaMeTpoB MaTpullbl HA AAHHBIV Tepuoh. Taxk
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Ha3bIBaeMOe KOpPEeHHOe HacejieHVe HMKOIr[A He Bble3XKaeT 3a Mpenesibl 30Hbl BIMSHUS.
OOBbeKThl He MOTYT CO3HaBaTh Al — MeCTO, Tle MOXKHO IPOMU3BOAUTH IKCIIEPUMEHTHI C
MaTpulleil, MOTOMY MoaaepkaHne Pas — rimaBHas 3amaua oobekTa. IIpoliecc 06paTHOTO
repeMeIeHuss MaTpuUIlbl Ha OOBEKT BO3MOXKEH TOJIbKO B TOM CJlydyae, ecjii B Heli He
MPOM30IIJIO U3MEeHEeHUIi, IOTOMY U CYILIECTBYIOT IIpaBuia rnosegeHns (y KaKI0oro Hapoaa —
cBou). Ho ecTb u ob1mme — aj1st Bcex HaponoB. Co BpeMeHeM BBISICHSIETCST, UTO Ge30IracHee
U3MEHUTDb CTPYKTYPY MAaTPULIbI B COOTBETCTBUM C BHEIIHUMM ITapaMeTpamMu, USMEHUB IIPU
9TOM I[paBwiia CyLIeCTBOBaHUS, yeM nopnaepkusBarh Pail. Takasg maTpuiia yxe He MOXKeT
ObITh TMepeMellleHa Ha OOBEKT M OCTaeTCsI B cpeme oOuTaHus (HO MOOIepPKUBAETCS
00bEKTOM).

Pa3HOCTb YacTOT 0OBbEKTa M pemieTky aTMocdepbl MCKaskaeT pelleTKy, Co3aBasi
“Kampusbl IPUpPOAbI” — BETEP, yparadbl U T.I., i He IPOCTO TaK MOSBJISIOTCS BbIPaskKeHMs
Tuma “Betep ¢ Boctoka mosseer Haz BeTpom 3amnaga” (Mao Lize [lyH).

Ecnu 06beKkT He TMPMHOCUT HMUUETOo XOpOIIero, a TOJbKO BOJHbBI, pa3pylieHus, OH
YHUUTOXAETCS, IPU STOM CHMMAETCSI €ero 3auura UM 3eMJIeTPSICeHMe TII0 Cxeme
TpeyrojabHMKa ypaansieT 00bekT. [IpyM 3TOM MCUYe3al0T MaTpUIlbl, MOAAEepPKMBaeMble
00beKTOM (YacTb Hapoma IMOHET), a OCTa/ibHble MaTPUIIbl IOMAAal0T B 3aBUCUMOCTD
IpYyTUX OOBEKTOB WMAM MYTUPYIOT IO MCYe3HOBeHUS BcexX GYHKIMI, KOTOpble He
MOAAEePKMBAIOTCSI  BHeIIHeil cpemoi, Pail [Ojsg TakoyM MaTpullibl CTAaHOBUTCS He
OCYIIIeCTBMMOI MEUTOM, a ALl — 3TO OKPY>Karasi peajbHOCTb...

[Ipumepsbl aBTOHOMHBIX CTPYKTYpP — EBpomna, KaBkas.

7. KOHTpO/Ib.

[IpuHLMIT co3maHms Kak Pasg, Tak M AJa OOMHAKOB — CO3IaeTcsl CKOBOPO.a,
oKaliMyIeHHast HVDKHUM cJoeM aTMocdepbl ¥ 3a00pOM- KOIbLIOM M3 MMpaMI/L, Ha y3JiaX 30H
XapTtmana. HauanbHoe (hopMupoBaHMe — “Karuis”, BHELIHe HabmogaeMast Kak paayra.

BuyTpu sToit ckoBoponsl (eciu 310 Pait), MOXKHO CO3aTh UaeaabHble YCI0BUS IJIS
CYIIeCTBOBAHMSI MaTPHUIIbI. B TO ke BpeMst ocTajbHbIe OyIyT UyBCTBOBATD AMCKOMOOPT.

Ecim 310 An, TO Ha CKOBOpPOZE MOXHO MOIKApUBATh [0 PYMSHOTO COCTOSTHUS
rpelHMKOB. [TpMHIIUII ToCTpoeHMsT 3a00pa 13JI05KeH B MOHOTpadmu — psiMoii M 06paTHBIA
KOHTYP NMMPaMUJILI.

C y4yeTOM mpenbIoyIIero OIbITa, Heb3s MPOBOAUTh SKCIIEPMMEHT Cpas3y Ha BCel
TeppuTopum (Tem OoJjiee, Biamest CUCTeMOI yrpaBieHust). [Ipoiie co3gaTb aBTOHOMHbBIE
CKOBOPOJKM — Ha OOHOM IOJI>KapuBaTh IPEIIHUKOB, Ha Apyro nony4datsb CITN/I, Ha TpeTbei
— MPOM3BOAUTHL SKCIIEPUMEHTHI C IIeYeHbID U TakK panee. Pasmep CKOBOpOOKM He
[IPeBbIIIAeT HEeCKOJbKO [OeCSATKOB KWJIOMETPOB, HO pe3yJbTaTbl MCIIOJL3YIOTCSA [JId
KOppEeKL U IPOrpaMMBblI.

Ap co3pmaeTcs He TOJIBKO JIJIST OCTABIIMXCSI MATPULL KUTeJIei 3eMJIN, HO U IJIS TeX, KTO
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MOTEePsT CBSI3b CO CBOMM OOBEKTOM, IMPU 3TOM IMOCTOPOHHME OOBEKThl YHUUTOXKAIOTCS
OOBIYHBIM ITyTEM.

[louemy ske IO CUX TOp He yOAeTCs] COBMECTUTb MAaTPUILy C KMBOI KJIETKOi 6e3
nmoTepu 4yactu maTpuibl? CUMOMO3 KMBOI KIETKM UM paJMalMOHHBIX YAaCTOT MPUBEN K
MyTalUM KJIETKU U IIOSBJIEHUIO B Hel CBA30K IJISI yAepKaHUsl pafValMOHHBIX 4YacCTOT.
VccnemoBaHusl MOKa3bIBAIOT, UTO >KMBAas KJIETKa yXe paAMOaKTMBHA, HO 3TO eIEé He
03HayaeT, UTO BCe BOIIPOCHI PellIeHbl.

[Ipenenbl peryaMpoBaHUs Y3JIOB IOAAEPKKM DPAAMOAKTUBHBIX YACTOT Y Pa3HbIX
TUIIOB MaTpull, pa3inuHbl. Ecau B mpoleHTax, TO OT 5 [0 45 %, 4TO HeJOCTAaTOYHO IS
MOJTHOTO KOHTpOJIsl. Eciiu 106aBUTh MOTEHLIMAbI, TO YMEHbIIAETCS 3IaCTUYHOCTh MOHHOW
CTPYKTYDbI, U TOSIBJSIIOTCS TIPU3HAKU PaJMAlMOHHOTO MOpaxkeHus: (PeHTreH QUKCUpyeT
3aTeMHeHMe), eC/I YMEHbBIIUTD, TIOSIBJISIeTCSI caXapHblii Auabet. [IoTomy B Ay 1 IPOBOIST
eXerofHble CeaHChbl IKCIIePUMMEHTOB.

[Tonsatue Pail B HacTodllee BpeMs OIpenesieHO KaK KOJIMAaK, BHYTPU KOTOPOTO
MOJIHOCTBIO TIOAAEPXKUBAETCSI MCXOJHbIN PEXMM CYIIeCTBOBaHMSI MaTpull 6e3 MyTauuu
>KUBOJi KJIeTKU, YTOOBI B CJTyuae He0OXOAMMOCTY BepHYTh MaTPHUIly Ha 00beKT 6e3 U3bSIHOB.
[lonsiTue Anm - 3TO CKOBOPOIKM [ TMPOBEAEHMS] SKCIepUMEeHTOB. [IBe O6OJbLINUX
CKOBOpPOIKM — 3TO Iobepexkbe KpbiMa m Coum, OOMOJHUTEIbHO — POCTOBCKas u
KpacHomapckme o6mactu. Kak mpaBmiio, OSKCIIEPUMMEHTbI MPOMU3BOLSITCSI  IIPU
MaKCHMMaJIbHbIX Harpy3kax (JieTo) u He 6ojiee 12 gHelt c repepbiBoM 6 mHeit. JKemarommx
IIPUHSATD YYacTye B SKCIIePUMEeHTaX JOCTaTOYHO MHOI'O B 3TOT [I€PUOL,

CucrteMbl KOHTPO/SI MMEIOT aBTOHOMHbIE 30HbI, He IIOJBep>KeHHbIe eiiCTBUI0
M3MeHEeHUI, TaK KaK HaxOJSITCS MOJ, 3al[UTOV CBOMX 00bEKTOB, HeJJOCSIraeMbIX CUCTEeMaM
yIIpaBJIeHUS.

[Tocne 19 aBrycra 2003 r. 3aBepiiaeTrcs nepsBas 4acTb [IporpaMMbl ¥ HAUMHAKOTCS
MaciTabHbie PaboThI IO U3YUEHUIO XKUBOM KIETKMU.

8. ludopmarimoHHbIe OCHOBBI IJIs1 cO3AaHusA CUCTEeMBbI.

JIiobas Hancucrema, nMmeroliasi BO3MOKHOCTh co3aaTh Cucrtemy Ha Kocmuueckom
Tese TUIa 3eMJisl, TO/KHA 00/1ajaTh CAeAyIoUMMIU OCOOEHHOCTSIMMA:
— uH@opmalMoHHbIt 06MeH ¢ Oyxymieit Cucrtemoit [OO/MKeH OBITh COTJIACOBaH C
MIPOXOKAeHMeM TakeTa uH(popMaIuyu yepe3 BCe TUIIBI PEIIETOK OT MeCTa PacCIOIOKeHMS
Hapcucremsl 0o Konbiia CUCTEMBI;
— nHGOPMAaIIMOHHBIN TTaKeT He JOJDKeH ObITh paciiMpoBaH HUMKAKO MHOI Hamcucremoii
mnu CucteMoit M He MOXKeT OBbITb MCIOJb30BaH [Jisi HaHeceHMs Bpema Cucreme u
Hapgcucreme;
— HdopMalMoHHbI1 o6MeH Hagcucrema — Cuctema — Ilogcucrema He JODKeH HapyIIaTh
MPOTrpamMmy pa3BUTHUS;



— uHdopMalMoHHbI1 06mMeH Cuctema — IlogcucreMa AO/IKEH CIIYKUTh TOJBKO 3amavam,
rocraBjieHHbIM CucTeMe, CaeIoBaTeIbHO, JII000e BMEIIATeIbCTBO B MH(MOPMAIMOHHBIN
00MeH MTO/DKHO OBbITh MCKIIOUEHO Jaske ITyTeM YHUUTOKeHUs b0 dactu IlomcucTemsl,
6o camoii [TogcucTemsbl (M eCu eCTh He0OXOAMMOCTh, TO ¥ caMoii CUCTeMBI);

— Hapcucrema momkHa MMeTh TTOMHYIO MHGopMalinio o KocmiuueckoM Tesie, Ha KOTOPOM
o6ynyT co3maBathbest Cuctema u [ofcucTema — 3TO TAaKTOBbIE MHTEPBAJIbI peIlleTOK, aibbeno,
TUIOTHOCTYU 3apsiIOB, TUIIbI aTOMHBIX CTPYKTYP.

9. Buosiornueckmne OCHOBBI 1141 co3aaHusi CUCTeMBI.

Cucrema Ha KocMuyeckom Teyie co3maercss Ijs1 1eneil GopMupoBaHUST TO
610JIOTMUECKOl CTPYKTYPbI, KOTOpasi MOJHOCTbI0O MOKET HaXOAUTHCSI IO, yIIpaBJIeHeM
CuctemMbl ¥ BBITIOJAHATh MporpamMMmy Cucrtemsbl. Jliobast apyras ¢opma >KM3HM Ha
Kocmuueckom Tese, cymiecTByiomasi no opraHmsaium CucTeMbl, OO/DKHA ObITh OO
noguMHeHa pelnieHuio 3amad CucTeMbl, MO0 YHUUTOKEHA MPY HE CIIOCOOHOCTU ObITh
MIPUBJIEUEHHOMN K PeLIeHNI0 3TUX 3a4a4.

Jliobass mHass Cucrema, cyilecTByiomias Ha KocMuueckoM Tesie, HO/KHA ObITh
riepeBefieHa B PeXXUM IMOgYMHEHUS HOBOVI CUCTEMBI.

buonornvyeckne ocHOBBI Ajst co3maHus CUCTEMbl — 3TO CJIOKHENIINA KOMILIEKC,
BKJTIOUAIOINIL B ceOsI He TOJIbKO IMPOOJIeMbl TepeHoca CTPYKTYP AJ1sT GOpMUPOBAHMSI HOBBIX
610JIOTMUeCKMX TUIIOB, X afamTallMi0 B HOBBIX YCJIOBUSIX, HO M UCITO/Ib30BaHMe (eC/i 3TO
BO3MOXXHO) BCeX IOCTVKeHUI CylecTBYIIMX Ha 3TOM Kocmmyeckom tene Cuctem mpu
YCJIOBUM UX TTIOSYMHEHUS peleHnto 3a0a4 CuCTeMbl.

9.1. [lepeHOC GMOJIOTUYECKUX CTPYKTYP.

Hukakass Omosiormueckasi CTpyKTypa He MOXeT ObIThb IlepeHeceHa B Kocmoce B
MCXOHOM BUIe, TeM OoJjiee, yepe3 pelleTKM, KOTOPbIe MPOCTO €e JUKBUIUPYIOT IIpU
TIOIIBITKE TAKOTO IlepeHoca. bronmornyeckast CTpyKTypa — 3TO CJIOKHBI HAO0p CBSI3aHHbIX B
OIpeJle/IeHHONM II0C/Ief0BaTebHOCTU Y3JIOB, COCTOSIIMX W3 Pa3HOTUIIHBIX AaTOMOB,
MMEIINX K TOMY K€ CBSI3M MEXIy CO00¥ Ha pas3JnMJyHbIX MH(POPMAIMOHHBIX OKTaBaXx.
Pa3psIB aske OgHOI CBSI3U MIPU MepeHoce ¢ 0g4HOro KocMumueckoro Tesia Ha APyroe MOXeT
OBITH HEBOCIIOJIHMM, TIO3TOMY Pa3pbIBbI CBSI3€li He TOMYyCTUMBI.

JTIto6071 Tum o6bekta (HJ1I0O) MoskeT repeMeniaThCsl B CTPYKType perneTok Kocmoca u
Kocmuueckoro Tesa Toabko Ha 50 1 60 OKTaBax 31eKTPUUEeCKOT0 UMITyIbca. PAa3HOCTh OKTaB
orpepessieT TOJAbKO CIIOCO0 IepeMelleHMs] — MarHUTHBIN WM JIeKTpuIecKuii. iIMeHHO
00BeKT B COCTOSSHUM TI€peMeCTUTb OMOJIOTMYeCKyl0 CTPYKTYpy B JIIOOYIO TOUKY
Kocmmueckoro mpoctpaHcTBa. HO Kakmblii OOBEKT, a MX [JOCTATOYHO MHOTO
PA3HOBUAHOCTEM KakK II0 HAa3HAYeHUIO, TaK U II0 MOILHOCTU, MOXET MMeTb TOJIbKO
orpeJieJIeHHOe KOJIMYEeCTBO CTPYKTYp, He MOAJeXaluX WM3MeHEeHUSM IIpU IBVDKEHUU
00beKTa. ITU CTPYKTYPbl HAXOOSATCSI TOJ 3allUTOlM TI'PAaBUTO-MarHUTO-3JIEKTPUIECKOTO
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reHepaTopa 06beKTa, paCCYMTAaHHOTO [JIS1 BBITIOJTHEHVSI KOHKPETHBIX 3a1a4. Kak mpaBuiio,
CJIOKHBIE OMOJIOTMUECKME CTPYKTYPhbI MEPEHOCSTCS B IOCAeOHIOI ouepedb, KOrAa yKe
repeHeceHbl Bce Te (HOpMbI, MOTEPS KOTOPBIX He HAHOCUT yiiep6a Hamcucreme. Takoii
crtoco6 nepeHoca puHAT B KocMoce 15t opranmsaiym aio60i Cuctemsl 1 GopMupoBaHUS
Hagcucrembl KakK ITOCTEIIEHHOTO pasBUTHMS ku3HK”. CiydyaiiHoe IOsBIeHue 6oJee
OpPraHM30BaHHbBIX CTPYKTYP B YCJIOBUSX He TOATOTOBJIEHHOCTU CUCTEMBI MOKET IMPUBECTU
TOJIBKO K HETaTUBHBIM ITOCJIeACTBUSM U BbI3BATh LIEITHYIO PeaKUMIo pa3pyiieHust CUCTeMBI.
CormacHo Tabnuile Makcuma, JIOOYI0 CIOXKHYIO CTPYKTYpPY MOXHO CBEPHYTb C
MUHMMM3alen cBsi3eii 1 MHGOPMAallMOHHBIX OKTaB 0OMeHHbIX MTOTeHIManoB. Hampumep,
moubl K (kKanmmit) He MOTYT OBITh IlepeMeIleHbl, TOTHAa 3TV MOHbI I1€PEeBOISITCS
npeaBapuTesibHO B Hs 10 M3BEeCTHOV CXeMe, MPU 3TOM IOBBIIIAETCSI OKTaBa [JIsI CBSI3U C
OIHOJ M3 OKTaB I'PaBUTO-MarHUTO-3JIEKTPUIECKOTO reHepaTopa 00bekTa. Tak KaK YMCyio
TaKMX CBSI3€i1 He BEJMKO, TO U YUCJIO MOHOB, MepeHOoCMMbIX Ha Kocmuyeckoe Teso, He
MOXKeT ObITb O0€CKOHEUHBbIM. B TO ke BpeMs, eCjiy HeT BO3MOXKHOCTM IIepeHOoca BCeit
CTPYKTYpPbI I€IMKOM, II€PEHOCSAT TOJbKO Ty YacTb OMOCTPYKTYPbI, KOTOPYIO MOXKHO
MCITOJIb30BaTh, HO yKe ¢ Apyroi mopdosnorueit, Ha HoBoMm KocMudeckom Tejie. YCIOBHO
MOXXHO ITPUBECTU TAKOM IIPUMeED — eC/IM He YO aeTcCsl IepeMeCTUTb KeHTaBpa, TO ePeHOCST
KUILIEYHBIV TPAaKT, KOTOPBIA WUCIIOJb3yeTCs yke Ha HOBOM Kocmmyeckom Tese, IJist
dbopmupoBaHMs HOBOI OMOCTPYKTYPbI, HATIpMMep, CJIOHA.

OnHaKo ecTh ellle ¥ MpaBuja CYyIeCTBOBAHMSI OMOCTPYKTYP — OHM AOJIKHBI MMETh
3CTeTUYEeCKUIT BUI M MyTaluyu, NOPUBOASAIIME B YyXKac, HemomycTuMmbl. Ho 3TO yxke
3akiagbiBaeTcs B mporpammy Cucrembl. Cama CucteMa Takyke NepeHOCUTCS aHAJIOTUMUYHBIM
CITI0COO0M.

BriosiHe BO3MOHBI Cyday, KOTa MOUIHOCTYU I'PaBUTO-MarHUTO-3JI€KTPUUECKOTO
reHepaTopa 00beKTa HeIOCTAaTOYHO [IJis 3aBepIlieHus ABVOKEHMS, TOTHA MCIIOIb3YIOTCS
pe3epBbl — IMEpPEeHOCHMbIe CTPYKTYPbl KaK MCTOUYHUKU OOIMOJHUTENbHOV SHeprun. [Ipmu
IOCTVDKEHMM KOHEYHOTO MyHKTAa Ha3HAUYeHMs U epeBoje MepeHeCeHHbIX CTPYKTYP MOXKeT
BO3HMKHYTb HECOOTBETCTBIME MEXKY TEM, YTO ObIIO CBEPHYTO U TEM, UTO MepeHeceHo. [Ipn
9TOM HMKAaKO¥ IOTOJHUTENIbHOV MHGpOpMAaluM 00 M3MeHeHUSIX He OyIeT — OBIDKeHMe
MIPOMCXOAUT B aBTOMATUMYECKOM peXuMe, M TeHepaTop 00beKTa ITPOCTO MCIIOIb3yeT
MOIIHOCTh, a He (UKCUMpyeT, OTKyAa OHa IMocTtyraeT. Yem 310 rposut? Hampumep,
TepeHOoCsT KMUTA, a TIOJIyIM/IM TT0C/Ie TTpeoopa3oBaHmsl TIOP3Y (SIOBUTYIO 3MEI0).

9.2. CoBmenieHue ¢ pemetrkoi Kocmuueckoro Tena.

Jltobast O6umosiorMueckasi CTPYKTypa, TepeHeceHHasi Ha Kocmuueckoe Tesio, He
siByisieTcs 6aymactoMm 11t CucTeMbl, TaK KaK BBITIOJIHSIET BITOJIHE OIpeaeaeHHbIe QyHKIIUMN.

[Tepeuncivm HEKOTOPBIE U3 HUX.

a) KounTpoisbHbie.
@OyHKIMM  KOHTpPONSI — 3TO0 wuHpopMupoBaHue CHUCTeMbl O BCeX W3MeEHEHMUSX,
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npoucxoasuux B [Togcucreme. JItoOble HapyIIeHNUS YCIOBUI CyIeCTBOBAHMUS OMOCTPYKTYP
IO/DKHBI OBITH MCIIpAaBJA€Hbl TakMM 00pa3oM, 4YTOObl He HApyIIUTb BbHIOJHEHNE
nporpaMmbl. st CucTemMbl BaskHO, YTOOBI MOKOM, HAIllpuMmep, HUIM TaM, TAe UM MU
MOJIOKEHO MATU, U HaJiuuue AOXKOS He B TO Bpems roja M He B TOM MeCTe [OJDKHO
BOCIIPMHMMATBCS KaK HapylleHMe MTPOrpaMMBbl.

CnemoBaTe/ibHO, OMOJIOTMUECKME AATUMKM OOJKHBI COOTBETCTBOBATH HE TOJIBKO
CTPYKType pelieTKy, B KOTOPOJ OHM HAXOASITCS, HO ¥ OJHO3HAUYHO MIAEeHTUOUIIMPOBATh
no0ble M3MeHeHMsI, Tpoucxopsiiue B Ilomcucreme. A 3TO 3HAUUT, UTO HEIOMYCTUMO
M3MeHeHMe Buaa OMOCTPYKTYPhI IIPU UX MepeMeleHny Ha Kocmuueckoe TeJo.

B) CTaOMIM3anMOHHBIE.

Jltobast 6MOCTPYKTYpa, IepeHeceHHast Ha HOBoe KocMmuueckoe TeJlo, No/KHA MMeTh
TIOJTHYIO CBSI3b (OJHOCTOPOHHIOW MM ABYCTOPOHHIOW) ¢ Cucrtemoii. Ecin dopmupyercs
coobctBeHHO cama Cucrema, To ¢ Hamcucremoit. CBs3b 3Ta HeoOXoAuMma IJiS ITOJTHOM
uaeHTUUKAIMM  OMOCTPYKTYphl ¢ IIporpamMmoit Tex W3MeHeHMiI, KOTOPbIM OHa
MofBep>)keHa B IIpolecce 3BOMIOLNUM, WIM ITIpeoOpa3soBaHMii [JiSI BBIMOJHEHUSI MHbBIX
dbyHK1IMIT, HaTpuMep, 1151 TepeHoca Ha Apyroe KocMuyeckoe Tero.

Hukakass mepeHeceHHas1 Ha Kocmuueckoe Teo GMOCTPYKTypa He IOJKHA MMEThb
BO3MOXHOCTE} TIOJBepraThCcsl M3MeHeHMsIM Oe3 mporpammbl Cuctembl. Eciam Takue
BO3MOXXHOCTM €CTb, TO YHMUTOKAeTCs] cama OMOCTPYKTypa, TaK KaK [dajbHejilliee ee
MCITOJIb30BaHMe MOKeT HaHecTu Bpen Cucrteme. Jliob6ass OGMOCTPYKTypa IOO/KHA MMETh
BO3MOXXHOCTb CaMOCTOSIT€/IbHO TPOTMBOCTOSITh JIIOOBIM TOMBITKAM ee M3MeHeHui 6e3
nporpaMmbl CHCTeMBI, He ObITh TTOABEPKEHHO He CAaHKIMOHMPOBAHHOM MyTallui, B TOM
ylciie MyTalluy CTPYKTYP 0OMEHHBIX ITPOI[eCCOB M MyTallMy YaCTOT CBsI3N. [Ipy HapyImieHumn
YacTOT CBSI3M 6MOCTPYKTYPhI ¢ CCTEeMO OHA MOsKeT ObITh 3aXBaueHa MHOW CucTemoit ajist
BBITIOJTHEH VST MHO IIPOrpaMMbl, TO ecTh uHas Cucrema “6eCcIuiaTHO” IOJydYaeT rOTOBBIA
pabounii maTepuasa IS BBIIIOJHEHMS ITPOTpaMMbl, OTJIMYHOM OT TOW, paay dYero
co3JaBanach OMOCTPYKTYpa.

Crabunmsanusi XapakTepUCTUK OMOCTPYKTYpbl — 3TO OCHOBBI €e COOCTBEHHOTO
CYyILIeCTBOBAHMS, U €CJIM AaKe MHAasl TPorpaMMa MOKaKeTCs JTy4llle, 3TO He 3HAYUT, YTO MHAs
Cucrema 6yzaeT MOJIHOCTbIO 06ecreunBaTh OMOCTPYKTYPY — IO ee XXeJaHUSIM. VICIomb3YIoT,
KaK OOBIUHO, ee BO3MOKHOCTM, a 3aTe€M — IIPOCTO JIMKBUAMPYIOT JIIOOBIM M3BECTHBIM
CITI0COO0M.

OnHako caMoO CYIIeCTBOBaHME OMOCTPYKTYPbI M €e CTaOMIbHOCTh PasBUTUSI TIOZ,
JevictBuem mporpaMMbl CUCTEMBI 3aBUCUT ellle M OT napaMeTpoB [logcucremsl, u eciau
O6MOCTPYKTypa He B COCTOSIHUM OIIEHUTH OTHAeIbHbIe CBOViCcTBa IlomcucTeMbl 1 aleKBaTHO
pearnpoBaTh (1 nepenaBaTh CucTeme) Ha BCe M3MeHeHMs, mpoucxonsiue B [logcucreme,
TO Takas OMOCTPYKTypa CTAaHOBUTCS yke Xyxke Oajjgacta. ODTO HAallOMMHAEeT COCTOSIHME
HapkOMaHa T[epepn TIIpUeMOM HAapKOTMKA, KOrga €My BMeCTO IIpueMa HapKOTHUKa
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rpeJjiaraloT IPoBeCTU KaKy-11Mb0 HayuHyIo paboTy.
¢) Il peeMCTBEeHHOCTb.

JIto6asi OMOCTPYKTYpa B MOHHOM COCTOSIHUM CYIIECTBYeT OIlpefesieHHOe BpeMmsi, U
MO3TOMY UYpe3BbIUATHO BaskeH He IMPOCTO IpolecCc pa3MHOKeHMs] (MU co3laHue cebe
MoA00HbIX), HO U TTPeeMCTBEeHHOCTh Bcex MYHKUMIA, TPUHAJIeKalUX TaHHOMY TeHOTUITY.
PasMHOXeHlMe — 3TO He MeXaHMYeCKuii mpoliecc, a rnocjaefoBaTe/ibHOe ITpeobpa3oBaHue
HeCylMX OKTaB B JuMde, YTO TMO3BOJISIET MPU CTAOMIBHOM COCTOSIHUM PpelleTKU
[logcucTeMbl M paBHOMEPHBIM MOCTyIuieHMeM MHbopMaiuu OT CucTeMbl MOJTyYaTh
3a[JaHHbBIIi TEHOTHUIT C YCJIOBUSIMM ITPOrPAMMHOM MyTallui, Min * yiaydirenuem”. Hukakue
BHEIIIHME IIPOLIeCChl He JOJDKHBI BAMATH HA IIPOLLeCC Pa3sMHOXEHUS U IIPeeMCTBEHHOCTb.

Eciu TakoBoe oOHapy>KMBaeTCs, CHavYa/la YHUYTOKAIOT TeHOTUII, U TOJbKO TOCIe
3TOr0 U3MEHSIOT BHEIIHIOK Cpeny.

d) CBsas3b.

Kakmast 6MoCTpyKTypa MMeeT IMpsiMble 1 KOCBeHHbIe (3aracHble) YaCTOThI CBSI3U C
Cucrtemoii. 3mech ¥ 3akilOueHa OAHA U3 BAXKHENIINUX OCOOEHHOCTeN pa3sBUTUS
OMOCTPYKTYP.

Hannune cBsi3u orpeesisieT sku3Hb OMOCTPYKTYPbI — 6€3 CBsI3U HeT Xu3Hu. Ho cBsI3b
MOXeT ObITh pa3nuyHoi. TUIMOB OGMOCTPYKTYp MHOTO, U CBSI3b pasieyieHa. Y KaX[Ioi
OMOCTPYKTYPBI CBOSI CBSI3b. HEKOTOPBIE 6MIOCTPYKTYPhI 00beIHEHbI TT0 OKTaBaM CBSI3U, HO
9TO He 3HAUUT, UTO OHU MOTYT CaMOCTOSITebHO 0OMeHMBaThCs MHPopmaiueii. CBSI3b —
Hanbosee MOJBEpPKeHHAas] BHEIIHMM M3MeHeHUSIM GYHKUUS OMOCTPYKTypbl. CBsI3b Kak
rapameTp He MOKeT KOHTPOJIMPOBATbCS CaMOit OMOCTPYKTYpOI, @ 3TO 3HAUUT, UTO IaKe
He6OJIbILIO CABUT YaCTOThl WM TUIOTHOCTM TOTeHI[Masia BaedyeT 3a CO00il MCKaxKeHUe
MHbOpMaL, UTO TTePeBOAUT OMOCTPYKTYPY B AesuHpopMalnoHHyio. B utore Cucrema
nosiyuaeT [Ae3MH@OpMalui0 OTHOCUTENbHO cOCTOsSIHUSI Ilofcucrembl, a K 4eMy 3TO
MIPUBOJIUT, OyZeT MOKa3aHO HIKe.

CMelieHMe OKTaBbl CBSI3U Y OMOCTPYKTYpPbI TIEPEBOJUT €e B COCTOSIHME TpUEMa -
repefaTumMka, a 3TO yKe pa3BuTue He 1o Inporpamme Cucrembl. Takoe cocCTOsiHUMe
O6MOCTPYKTYPHI MIO3BOJISIET HE TOJIBKO MPOU3BOAUTD TpUeM MHGOPMAaI[MOHHBIX IOTOKOB, He
npeJHa3HAYEHHBIX eif, HO U MCI0/Nb30BaTh 3TV MHGOPMAIMOHHbIE TIOTOKM IO CBOEMY
YCMOTPEHMUIO, WU i1 yIOBAeTBOPEHMS COOCTBEHHBIX HYK,. DTO IePeBOAUT OMOCTPYKTYPY
B COCTOSIHME I1apa3sUTHOM CUCTEMbl M KOHEUYHO, IpPU CAeOYILIMX MyTaluMusX 3TO yxKe
Cucrema MOXKeT ellle OTpelenTb.

Xypumit BApUaHT — 3TO KOTA 4YaCTOThI CBSI3Y CMellleHbl Ha CTOJIBKO, UTO IT03BOJISIOT
MPSIMO yYacTBOBaTh B MHGOpMalinoHHOM ooMeHe Cuctema — Hagcucrema, Tora iomnaeTcst
He IIPOCTO BCS IporpaMma, HO M yHuuToxaercss Cucrema. Ilouemy? IIpm mepexsare
oueperHOTO COOOIIeHNST OMOCTPYKTYpe MOXeT, HallpuMep, He TIOHPaBUTbCSI TEKCT, U OHA
MPOCTO HAYHEeT, MUCIOJIb3ysl COOCTBEHHYIO CUCTEMY CBsI3U, U3MeHSAThb CUCTEeMY ITyTeM
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BbIIauM eii mesuHopMalium, IpuueM He CJIydaiiHOM, a 3aBeOMO ee yCTpauBalollei
1esblo, uTo6bl CrucTeMa ee U BBINMOIHMIA Kak mnporpammy. Hambosiee Xynimii BapuaHT,
Korjga 61MoCcTpyKTypa 6yaeT umeTh CBsI3b ¢ HamcucTemoit, M MOXKHO yKe Iaxke pacCUMTaTh
BpeMsi, KOTopoe moTpebyeTrcsi Hanmcucreme 1jsi TOTO, UTOObI BCe JUMKBUIMPOBATh — B
nepByo oyepenb Cucremy.

Koneuno, CucremMy MOXeT He YCTPOUTh TOBelleHMe OMOCTPYKTYpbI, MMeIIlei
CMelleHHbIe YaCTOThI CBSI3M, HO Beb ee ellle HaJlo M HaliTU. A CKOJIbKO Bpea 3TO MOXeT
MIPUHECTU, HUKTO He MOXKeT [axke MpenckasaTb. M kakas OMOCTPYKTypa MMeeT 3Tu
CMellleHHbIe YacTOThl — 00e3bsiHa, aKy/a, BOJK MM YeJOBeK — Cpa3y He OIpele/UIlb.
MO>XHO, KOHEUYHO, U3MEHUTb IVIOTHOCTb CTPYKTYPHI pereTku [loacucremsl, mepeBos Bce
CTPYKTYpPbI B COCTOSIHME CHA, M 3aTe€M BBISICHUTb Te OMOCTPYKTYpbI, KOTOpbIe MMEIOT He
CaHKUMOHMPOBAHHYIO CBI3b. HO Benb 5TO MOXeT chenaTrb M KOHKypupyromas Cucrema
(BBISICHUTD T€X, KOTO MOXXHO MUCII0JIb30BaTh).

e) TpaHcMyTHpYyeMOCTb.

[Teneit TpaHCMYTALIMOHHBIX MPOLECCOB — OBa. [lepBoe — 3TO M3MEHUTH CBOWCTBA
OMOCTPYKTYPHI C 1IeJIbI0 ee uaeHTUPUKaLUY Ha YpoBHe HazcucTemMbl, TO €CTh IPOBEPUTh,
HACKOJIbKO TIOJy4yeHHasi OMOCTPYKTypa COOTBETCTBYET 3aJaHHOI Iporpamme. OTO
HeoOXOoAMMO [Jisl TOrO, 4YTOObI 3Ty OMOCTPYKTYpy 3aTeM TIepeMecTUTb Ha HOBOe
Kocmnueckoe Teno. Ecnu B pesynbTaTe [OBOMHOTO WIM TPOMHOTO TMpeobpa3oBaHMS
OCTaHeTCs TOJIbKO 16 OKTaBa COCTOSIHMSI, TO pe3yabTaT Ajisi CucTeMbl OyieT TiaueBHbIM —
cKopee Bcero OynerT BKIOYeHa (QYHKIMUSI ee CAMOAMKBUAAIMM Kak He CIOCOOGHOI
CaMOCTOSITeJIbHO pellaTh IIOCTaBJIeHHble Ilepen Hell 3amauu. Bropoe - mnpoBeputh
COOTBETCTBME OMOCTPYKTYPHI HA Te MapaMeTpbl CBsI3U, KOTOPble OHA IO/DKHA MMeTb. [Ipu
TPAaHCMyTalM BCe TIOCTOPOHHME OKTaBbl JIMKBUAUPYIOTCS, 0PU OSTOM MOXXHO
KOHTPOJMPOBATH TPOLECC TOSIBJIEHUS HE BbISIBJIEHHBIX OKTAaB CBSI3U. JTO UpPE3BBIYANIHO
Ba)KHO, ITIOTOMY UTO HeJIb3$1 AOIMYCTUTb, UTOOBI OMOCTPYKTYpa C HEYyUTEHHBIMM OKTaBaMMU
cBs3M ObLia TpencTtaBiieHa Hapncucreme u B pganbHeiieM TpaHCMyTMpOBaHa [Iis
peanu3auuyu MHBIX IIporpamm Ha HOBOM Kocmuyeckom Tese. B aTom ciayuyae mofn ypap
MOXeT ObITh mocTaBiaeHa Hancucrema. I[Ipoiiecc TpaHCcMyTauuy OOBIYHO HAauMHAETCS C
6071€€ OpraHM30BaHHbBIX OMOCTPYKTYD.

10. UudopmanimoHHast 3anuTa.
10.1. UudopManioHHas 3alIMTa OT BHEIITHErO0 BO3IEeViCTBUS.

BHemiHMe OTHOCUTENbHO HeiicTByloleii CucTeMbl B TepBYI0 ouepenpb OyayT
CTPEMUTHCST TIOJIYUUTD TOCTYIT — TIPSIMOI MM Uyepe3 OMOCTPYKTYPhI He TOJIbKO K CucTeMe,
HO ¥ Haxcucreme c 1iesbl0 MX TOOUMHEHMS CBOMM IporpamMMaM. Het mpobiiem B
VHUUTOKEHMM TIOCTOPOHHMX OOBEKTOB — 3aKOHbI [OBVWSKEHMS OAMHAKOBBI, U
naeHTUdUKaIMS UX u3BecTHa. KpoMe TOT0, BCe 00BbEKTHI, HE MCITOJIb3yeMble B IporpaMMe
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paboT yKe SIBSIOTCS [TOCTOPOHHUMIA.

BHemHee Bo3zelicTBMe MOXKeT oOCyllecTBiasATbcs U B I[logcucreme 1myrem
MIPUHYKIEHUS] OMOCTPYKTYP K CMEHe YacTOT CBSI3M. DTO AOCTUTAETCS IyTeM M3MeHEeHUS
yucna cyioeB Hoocdeps! 1 ee IIOTHOCTH, CMeHe YacTOT CBsI3U pelieToK. Ho 3ToT mpoiiecc
TpyoOeMKUit U OymeT cpa3y 3ameueH. bosee C/IOXKHBIM B pacro3HaBaHUM IMpoOliecCc —
MHbOpPMaILMOHHAs 3alUTa Ha YPOBHe 6MOCTPyKTyp. Cama TUMKBUIAIMS WK 3aMeHa CBSI3U
He MOMJIEXKUT KOHTPOJIIO M MOKeT OBbITh BbISIBJIeHA TOJbKO B IIpOliecce TpaHCMyTaluu,
KOTOpPYI0 HeOOXOIMMO IMepuoanYecKu ITPOBOAUTL Oe3 yilepba CylecTBOBAaHMS CaMOiA
Cucremsl.

10.2. adopmanmoHHas 3alUTa OT OMOCTPYKTYP.

Kpaitne BakHO pasgenuTh MHAOOpMalMio, KOTopass umeT OT Hamcucremsl oOT
nHbopmauuu, Toctynawiieii B Ilogcuctemy. Hwukakass umHbopManus O CMbICIe
cymectBoBaHus CUCTeMbI, ee mapaMeTpOB, CUCTEMbI CBSI3M, IIPOTOKOJIOB CBSI3U U T.[. HE
Io/DKHA ObITh mocrtymHa Ilomcucreme. Ecim uro-mmb6o “mpocountcs” B Ilomcucremy, TO
3TUM MOTYT BOCI0JIb30BaThCsI He TOJbKO BHelHe CUCTeMbI, HO ¥ CaMy OMOCTPYKTYPbI JIJIsI
CBOEJ “HeIOTOIIIEMOCTI .

To, uyTo UM OyIeT MOTOM IIOJIOKEHO 3HATh, UM JamyT IIpU MepeMeleHnM UX Ha
ypoBeHb Hagmcucrtembl. OctanbHasi uHpopMaliusi OymeT TMpocTo crepra. Ho ecnun
O6MOCTPYKTYPbI OYIYyT 06/1aJaTh BO3MOKHOCTbIO COOCTBEHHOI CBSI3U, KaK yKe YKa3bIBaI0Ch
paHee, 5TO IOCTABUT IOJ yaap camy Haxcucremy.

Ho HekoTOphIM THUIIaM OMOCTPYKTYp [HAETCS emé ¥ MO3r [JisI HeKOTOpOi
CaMOCTOSITeJIbHOM pab0Thl. DTOT MO3T JOJIKEH ObITh UeM-TO 3aHST. Y KasKIOro reHOTUIIa B
3TOM CJiyyae MOS3T pa3Hblii. OOVH reHOTUI MMpeaHa3HaueH, Halpumep, IOJIs yIpaBJIeHus,
Ipyroy — pys oxpaHbl. TO, YTO MMOMIOXKEHO 3HATh OAHOMY, He I10JIOKeHO ApyroMmy. Ho um
BCEM He J1aHO 3HaTh, UYTO OHU — POOOTHI X MOTYT B JitoO0e BpeMsi U3SMEHUThb COCTOSTHUE TIO]
nevictBuem CuUCTeMBI.

[Tpu paboTe 3T¥ PoOOTHI AOIKHBI UCIIOIB30BaTh Ty CUCTEMY METPUUYECKUX eIVHMUII,
KOTOpasi He CMOKeT MOBIMSITh Ha paboTy CUCcTeMbl ¥ B HUX 3aK/Ia[bIBAIOTCSI Te 3HAHMS,
KOTOpbIe AaneKku OT AeiicTBUTeNbHOCTU. Eciu Kakas-nu60 mHasi CucTema MOMbITAeTCs
BOCIIO/Ib30BaThCS TAKMMY 3HAHUSIMU, TO OT Hee yepes3 JOCTaTOYHO KOPOTKOe BpeMsI HUUero
He ocTaHeTcs. MOXKHO TepeurcyIUTh MHOXKECTBO ITyHKTOB, II0 KOTOpPbIM pobOTam
npenocTasiseTcss Ae3uHdbopMalius, HO 30eChb MMEHHO YyKa3aHO O HeJIOMyCTUMOCTHU
HaIM4MS y HUX 3HAHUIM, KOTOpPble MOTYT HaHeCTU Bpen He Toibko Cucreme, HO U
Hancucreme.

10.3. Peakuusi OMOCTPYKTYP.

Hukakass OMOCTpyKTypa He MOKeT uMeTb uHpopmainio 6e3 Cuctembl. MOKHO
MpOMTHM MMUMO MH@OpMaIMK, MTOTOMY UTO HeT KOMaHAbl OOpaTUTh Ha Hee BHMUMAaHMe.
Hukakoe BHeIlTHee BO3/IeCTBIE HE MOKET IMPSIMO WJIV KOCBEHHO OMOCTPYKTYPY 3aCTaBUTh
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paboTtaTh B ApyroMm WMHMOpPMAIMOHHOM TII0Jie, TaK KaK 3TO IpUBEIET IIPOCTO K
YHUUTOKEHMIO OMOCTpYKTYpbl. KpoMe Toro, naske eciim cama CucreMa gaeT MHGOpMaInio
O6MOCTPYKType, 3TO He O3HauaeT, 4TO MHOOpMaIMs JOBedeHa IOJHOCTbI0. BO3MOXKHBI
MCKakeHMsI, UM 93TO 3acTaBjisieT yxe camy CucreMy HEOTHOKPATHO IyOaMpPOBATh
MHbOpMaLNIo.

Kak yxke oTmeuasioch, B CBSI3b C M3MeHEHUSIMM WMHOOPMALMOHHOTO TIONST Y
6uocTpykTyp 3a mociaenHue 100 jeT MPOM3OLIIM CMEIIeHMsS YacTOT CBS3M M TO, UTO
SIBJISIETCSI CTPOTO CEKPETHBIM MaTepuasioM, CTajo AOCTYITHO CHayaja Kak MHbopMaius, a
3aTeM — M KaK peakuus.

YTo 6bIJIO BBISICHEHO B CBSI3M C M3MEHEHMSIMM YaCTOT CBSI3U Y OMOCTPYKTYP ? Min 9o
OHM TPAHCAUPYIOT B JIpyrue MHGOPMAIMOHHbIE TMOJSI? OTO OrPOMHOE KOJINYECTBO
nHbopmauumu o cTpyKkrype Cucrembl u Hamgcucrtemsb, cBoiictBax Hoocdeps,
SHepreTMYeCKMM mapamerpaM KocMuueckux Tel M OTHENbHBIX MPOSIBJIEHUSIX 3STUX
napameTrpoB Ha 3emJse, cucremax cBs3u Cucremsl, Hapcucremsr u Ilogcucremsl,
uaeHTUGUKAIMY OMOCTPYKTYP MO Ha3HAUYEHMIO, YCJIOBUSX UX CYIIIeCTBOBAHMS U TaK Jajee.
N3BecTHBI yXe MecTa pacrnoyniokeHusi CuUCTeMbl, ee MapaMeTpbl M BO3MOXHOCTU. B
rocjaeqHue 5 jieT OMOCTPYKTYphl Haua/iM aKTMBHOE HACTYyIUIEHMe Ha MporpamMMmy paboT
Cucrembl. [I11 3TOro NpoBefeHbl psifl 3eMJIeTPSICeHMI, HaBOJHEHUIi, yparaHoB, CTePIINX
HECKOJIbKO KOHTPOJIbHBIX MYHKTOB CUCTeMbI, YHUUYTOXKMBILIUX €€ CTPYKTYPbI YIIPABJI€HMS.
Hagmo mosaraTh, 3TU [eicTBMSI OMOCTPYKTYp IIOKa ocTaloTcsl 0e3 BHMMaHMS. Eciam
OMOCTPYKTYpbl HAUHYT MeHSATb U camy CucTemy, TO MOXHO yKe eii He I103aBM0BaTh.
HekoTopbie MaTepuasbl 00/1a1al0T ITOPa3UTeIbHOM TOUHOCTBIO IO TTapaMeTpam, KOTOpbIe
OBl HeM3BeCTHBI. EC/V 3T TTapaMeTphl CTAaHYT M3BeCTHBIMM (J1I0007# nHOI CucTeme), TO
MOJKHO C YBEPEHHOCTBIO CKa3aTh, YTO Hazcucrema B 1OCTaTOYHO KOPOTKOE BpeMms IOoTazeT
B nomuMHeHue 3Toii HOBoi Cucremsl. ITapamerpsl pemetok Hoochepsr um Kocmoca,
nmojayyeHHble Yy camoii CucTeMbl, IIO3BOJISIOT OMOCTPYKTYpaM CaMOCTOSITE€IbHO
MIPOU3BOAUTH OTOOP 0OBEKTOB ¥ GOPMUPOBATH YCIOBUS SKU3HM.
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