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Tpynel u HanpaBneHus nesreabHocTH A.M.XaTei00Ba

Haubo.1ee 3HaunmMsbie TPYAblI 1 HANIPpABJICHUA A€CATCIBbHOCTH

A.M.XaTs100Ba 1J11 Yes10BeuecTBa.

HanpasJieHust HccJieI0BAHMI:

MaTeMaTHuKa;
¢usuka. HensBecTHast aTOMHas CTPYKTYpa;

30JI0TO€ CCUCHUE B aTOMCE;

ouomorusi. JKuBas kietka. [I[puHIIUAIIBI CyIIIECTBOBAHMS;
MeauirHa. YacToTHBIN OanaHc opraHu3Ma 4eJOBeKa,;
HeOecHast MexaHuKa. PacuéTer;

Hoocdepa. Cpena ooutanusi, pemeETKH U YCIOBHS CYIIECTBOBAHMS;

Hcnoan3yrorcs ero co0CTBeHHbIE pa3padoTKH:

CO3/IaHHE CTIeUUaTIbHBIX (OpMYJ, (U3UKAa aTOMHBIX CTPYKTYp, My3blKajbHasi TaOiuia
XUMHYECKHUX 3JIEMEHTOB U T.J.;

MaTeMaTHKa «Kajeinockom» — 18-oceBast Teopust cummerpui (18 oceil + 6 TpaHcsImii);
TEOPHsI MPOCTHIX YKCEN U1t (OPMUPOBAHMS YACTOT KHUBOU KIECTKHU;

30J10TO€ ceueHue: (PUTo-(QyHKIMU 30JI0TOTO CEUCHHs KaKk OCHOBA ()OPMHPOBAHUS KUBOU
KJIETKH (2 Toma);

pa3paboTka crneruanbHBIX (GopMys majis HeOSCHOW MexaHWKH (TpUMEp: 3HAUYCHHE y =
cos(X) misg 3HaueHu# 1>x=>0,999999...);

TabJIUIa AaTOMHBIX CTPYKTYP M TaK Jajee.

OcHoBaHus Ui MyO0JaMKauMid: BBOJ MHOW Haykw, (popmanuzanus CucteMbl YTpaBIICHHS

3emiun. OTKpbITHE B MaTeMaTuKe paszena « CUCTEMHBIN aHalIu3 U UCCIIEOBAHUE ONEpaLluiiy.

B peasbHoM MacmiTabe BpeMeHHU pelieHbl 3a1a4u:

KOMMUBOSIKEDA;
JIMHEWHOT O IPOrpaMMUPOBAHUS;

Ha3Ha4YCHMU.

Monorpagpun:

1.

2
3.
4
5

XOJTOAHBIN SAEPHBINA CUHTE3 — § TOMOB.

®dunocopust MaTeMaTHKa — 1 TOM.

3om0Toe ceueHne — 2 ToMa, 4 IPUIOKEHUs, B TOM uncie Ouro-QpyHKINH KIETKH.
Wuctpykims no 6aHHOMY i1y — 6 TOMOB, 1 puioxeHue.

Cucrema YnpaBiieHUsI — 3 TOMa, IPHJIOKEHUE | — MOCTYNUBIIIKE TEKCTHI, TPUIO0KEHUE 2

— OTBCTHI.

O6muit OB BEM neyarnoro MATEPHAJIA (kpome pacuéroB) — 16,5 moic. cmpanuy,.
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IIATH OCHOBHBIX TPY/I0B aBTOpA:

l.
2.

«PackpbITHE NPUHIMIIOB JEHCTBUS T€HETUYECKMX CUCTEM MHOTOKJIETOYHBIX OPTaHU3MOBY.
«O0bsicHEHNE TPUHITUTIOB pab0Thl M0O3ray.

«BpIsIBIIeHHE JBYXATallHOCTH €CTECTBEHHOTO OTOOpa, UYTO OOBSICHUIO MEXaHU3M
apoMOop(O30B U TUCKPETHOCTH OMOTIOTHUECKOM IBOIOLIUI.

«BBeeHre HOBOM TPAKTOBKU CBOMCTB HEUTPUHO, B KOPHE U3MEHUBIIIEH IPUHATYIO MOJCIIb
BcenenHnoi».

«BpIsiBIIeHHE B OMOXUMHUYECKHX CBOWCTBAX 36MHBIX OPraHU3MOB (B T€HETUYECKOM KOJE U
Ip.) CcIeAoB MemJeHHOW (yHIaMEHTATbHOW SBOJNIONMU JKU3HM BO BceenmeHHOW ¢
MHOTOKpPATHBIM NIEPEHOCOM >KU3HU Pa3yMHBIMH CYIIECTBAMH K IJIaHETaM 0oJiee MOJOIBIX

3BE3 .

MHeHus 1 COBeTbI:

10.

11.

HasimkoB U.C. (1986 1.) — «...TMOJHOCTBIO BCE 3aKPHITh, MATEPHAIIBI CTPATETUUYCCKHUE. . .»
Curaa (1984 r. BII AH CCCP) — «...cnatb HamM Bce Marepuaibl s Tepeaadd B
Hzpauns...»

Mankun (1985 1., Ilpeacemarens yu€Horo cosera Beicmedr Illkomsr KI'B) —
«...MOJOXIEM, TOKA caM BCE HE OTAACT...»

IIpeacenarenn yuénoro coeta BHUUBT (1986 r.) — «...cmath Bc€ B y4€HBIN COBET, a
TaM TTOCMOTPUM, YTO CIIeJaTh UM KOMY OTOCHATh...)»

IMucomo B I'ockomu3oberenuii o1 Asnexkcanapona A.IL. (1986 r. [Ipesunent AH CCCP)
— «Ecnu aBTop pemmn emi€ u 3agauy KOMMUBOsDKEPaA, TO 3T0 — HobeneBckas mpeMus.
Mapuyk I'.U. (1987 r., [Ipesunear AH CCCP) — «...mouemy y Bac Het coaBTopoB? B
CO3/IaHHOM HAy4YHOU CUCTEME 3TO HEBO3MOXKHO. ..»

Xauusan (1987 r., A®MH) — «OtpaiiTe MHE NPUHIUIBI PELICHUs 337a4ll JTUHEHHOTO
nporpaMMupoBaHus, Bam u koMMuBoOsKEpPaA XBATHUT...»

MacmokoB FO. /1. (1987 r., [Ipencenarens BIIK CCCP) — «OH uT0, 10 CHX TTOp HE OTIaT
Bce Marepuansl Cemenuxuny (HUU AA)?»

KusicoB (1984-1987 rr., Hau. ornena BIIK) — «Bce matepuainsl nepenats Kpbiiosy...»
(3aB. Kadenpoit CAulO MUPDA).

KpbuioB (1986 1., 3aB. Kadenpoit CAuIO MUPDA, IOMH) — «llocne mepenaun
MaTepuaioB Ha kadeapy OyIeT peuieHue o Ha3HaueHUM Bac mupexktopom «MHCTHTYTa
Uenoseka» B Kuepey.

Huxutun A.H. (1996 r., Ilpencenarens cexiuu Hoocdepst PAEH) — «OTkpbITHSIME HAZ10

JCIIUTBCA. .. »

CHmcox MOXHO IMPOAOIKUTE.
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«Bcé, uemy mot yuunucey — 0Kkazanocsy uzpoil 6 Kyouku u 10WaouHol 2pamomoi.»
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IHocienoBarejbHOCTD HpoOCMOTPpa MaTE€PUAIOB.

O3HaKOMHUTEJIbHBIH

Poab 1omaau B popMupoOBaHHU COBPEMEHHHOM HAYKH.
KoHcTaHThl, HCIOIB3yeMBbIEe HUBUIN30BaHHBIM YE€JIOBEYECTBOM, UMEIOT IIPSIMOE OTHOLICHHUE K
Jomagu. B MEPBYIO OUCPCAb 3TO - KOHCTAHTLI JJId OIPCACIICHUA MOIITHOCTH.

Bcé sin m3BecTHO 0 Kocmoce?
B ycnoBusx oTcyTCcTBUA Y HayKH 3HaHUK 0 KocMoce Tam Jiydiie jieTaTh Ha METJIe

HeunsBecTrHas Boaa.
Bamm oTBeThI Ha ocTaBlIEHHBIE BOIPOCH! Bac ynuBAT He MeHblIe, 4eM BoIpockl o EI'D.

I'1aBHBIE IOHATHS B KH3HEAEATEIbLHOCTH YeJ0BeKAa.
ITone kax 06mee Ha3BaHUEC HEM3BCCTHOCTU

IInaruart KaKk HICHTHYHOCTH MBILIICHHS.
Co3nareny HOBBIX HOJIEH 3a0BIBAIOT O HAJIMYHH JIOIIAIN

3epkajio cOBpeMeHHOH HAYKH.
BBOJIHBIN KypC B HHBIE CUCTEMBI TIOCTPOCHUSI MUPO3TAHHSI

Bepa u 3naHus.
[Touemy Hayka mocTpoeHa Ha BEpe, KOMY 3TO BHITOJAHO?

I'noccapwuii.
I'moccapuii mo okTase

OcHosBbl Cucrem KuzneodecreueHus.
[TepecMOTp OCHOB CyIlIECTBOBaHUS YEIOBEUECTBA

00603 Cucremsl.
Yro mpubsuio Ha 3eminto? [lomyueHo nmpu nemuppoBKe TEKCTOB.

CucremMbl ynpasjeHusi Ha 3emJie.
[lepeuer He nonnbii. CrienuanbHble CUCTEMBI HE YKa3aHBI.

Marpuna Mo3ra (He Hay4YHasi TOUKa 3peHHUs).
XOTHUTE HOBBIN KOMIBIOTEP? MPOBEPHTE CHAYAIA TO3BOHOYHHK

N npo Hio Toxke.
BwmecTo nomaauHoit rpaMoThl y¢hoaoros

IMoas s;xku3Heo0ecIeUeH .
[TpoGaembl BocCTaHOBIICHUSI HH(POPMAIIMOHHOTO TTOJISI HEUTPUHHOTO MPOCTPAHCTBA

A ecThb JIM HayKa.
Kto nonyuaer peanbHyto nHGOpMAILKIO U KaKyro HayKy npeiaraet PAH

IIpocTpancTBo 1 BpeMs Ha 3emute.
OTHOCHUTENBHO YETr0 MBI CYIIECTBYEM?
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Kaiinac - ropa cBacTuku.
VYnpasieHne MUpOM UAET O] 3HAKOM CBACTUKHU

Jlyna.
Camplit Hen3yueHHBI 00beKT COTHEUHOM CHCTEMBI

Bona.

O BoJe M3BECTHO BCE - M3 YEro OHAa COCTOMT, KaK OHa IMOIydaercsl (KpyroBOopoT BOJbI B
npupoze), Kakasi oHa ObIBaeT - MpecHas (MUTbeBas M TEXHUYECKas, AUCTHILIMPOBAHHAS) U
conéHas (00p19HO MOpckast). ConéHyro BOAy yHmOTpeOstoT 0OBIYHO PHIOBI, @ IPECHYIO - BCE
OCTaJIbHBIE.

IepkoBb.
[TpsiMBbIM TOKA3aTENLCTBOM OTCYTCTBUSI HAYKHU SIBISIETCS LIEPKOBb (OOBSICHUTE Uy/ieca)

BBIMBICJIBI 0 IOTOHAX, HJIM KAK CO31AI0TCS CKA3KH.
Ecnu Bel xoTHTe 3HaTH 4TO-1M00 0 BCeenenHol, He 00s13aTenbHO exaTh B AQpuKy

Kpyru Ha noasx.
Kpyru Ha nossx - rue Xya0KHUK?

My3bikajbHOEe 00pa3oBaHue aTOMA.
Kak mpuHATO B NPUIMYHOM OOIIECTBE, aTOMHAs CTPYKTypa TOXE HMEET MY3bIKAIbHOE
oOpa3zoBaHue (HE HI)KE KOHCEPBATOPHH )

IIpeeMCcTBEHHOCTH HAYYHOI'O ITO3HAHUS.
O tom, uTo Mup OyJeT onmyTaH MayTHHOW, U3BECTHO JaBHO. MHEHHE JUIICTaHTa.

Ilepedasuposka.
[Ipencrosimee cMmemnieHne OCH BpamieHus 3eMin - 3To IIporpammHas (yHKIHS ¥ KO
BCCBO3MOXHBIM IMUKJIAaM OTHOIIICHUA HE nmeerT!

Cuna Kopuoauca.
Camas y»xacHas cujia, KOTOpOl TpPaBUTOHBI HE HYKHBI

Posib Hayku B npeoOpa3oBaHUM YeJI0BEeKA B HCXOHOE COCTOSTHHE.
Hayxka, 0 koTOpo#t HU4ero He U3BECTHO, B COCTOSIHUU MIEPEBEPHYTHh MUPOBO33PEHUE

IIporyiaka mo Gpu3n4ecKUM MOHATHAM.
CxonpKo S106JI0K Ha/10 UIMETh Ha JiepeBe AJisi CMEHbI MUPOBO33peHUs?

CMeHa MoJII0COB M BeJIMKHI BCEJIEHCKUI IKCIIEPUMEHT.
30710TO¥ MUJUIMAP]L C HETEPIIEHUEM KJIET IEPEUNCIIEHHBIX B AOKIa1e n3MeHeHuil. Ho - He Bcé,
YTO HANKMCAHO Ha 3a00pe, JIEKUT 3a HUM!

TpuTHii - HEM3BECTHOE HAYAJIO.
O TpUTHHM U3BECTHO BCE, KPOME TOTO, YTO 3TO 32 PIEMEHT?

I[IpuHIUNBI ynpaBjaeHus.
A ectb 11 BOI'?

Betep u uHbIe yyJeca B IPUpoIe.
Otkyna Gepércs BeTep?
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KTo0 32:%€r HOYHOE CBeTHJIO U 3a0bLJ PO MAaTEeMATHKY.
Hosbie mpob6siemsl 115 "'3070TOr0 MIJITHAPAA" WIM TOPOXOBast 00YKa IS OJTUTapXOB

B1okoHTpOJIb Kak cucTeMa BbIKUBAHUS YeJI0BeKa B 3aJJaHHOI cpeje.
Komapsl, kiemy, KIIombl 1 Toure ObUTH CO3/IaHbl TOIBKO JUIst Oyiara yenoBeka, ¢ 2009 rona onu

CONPOBOXKAAIOT TOJBKO "30J10TOM MUIIuapy"

Cnupanab Apxumena.
Buxps Bumenu Bce. Ho kak on ¢popmupyercs?

I'ennas uHKeHepusi.
Bxnan /lnorena B pa3BuTHE COBPEMEHHOM HAYKH, HJIA YTO MOXXHO YBHJIETh U3 OOUKH.

3010TOMH MHJIJIMOH.
"Iletu ConHna" uim oTXOAbl TPOU3BOACTBA?

Bpamenune 3emun.
Uro Bpamaet 3eminto? Kak mpon3BOAUTCS KOHTPOJIb BPALLICHUS 3EMIIH.

XpoHokarncyJia.
Wnu cpencTBo 3amuThl ¥ COXpaHEHUS sl TOTOMKOB 0CO00 IIEHHBIX OMOCTPYKTYP

TemnepaTypHbIil KoJL1a1C.
Bawm HpaBurcs xapa?

Ecau B kpaHe HeT BOJBL...
Kpyrosopot Boas! B [Ipuposie, iar MOKHO JIM TUTh U3 TyaleTHOro 6auka?

3emuteTpsiceHue.
Ha 3emiie He cylecTBYET HE yIPaBIIEMbIX MPOIECCOB.
MeaunuHa

YTo Takoe AbIXaHUE, H3BECTHO BCEM.
Tsoxeno crano aeimarts? [loyuraiite buosnoruro Buim u 3ammacurech O€JIBIMHU TaIlOYKaAMMU.

TakT pa0doThI cepaua WK PACICAHUE IBUKEHUS M0€310B.
PaGora cepaiia paccMaTpuBaeTcs ¢ TOUYKU 3PEHUS CTPEIIOYHHKA.

Cepaue (mocodue 1Jis1i XUPYProB.).
Kakum MecToMm Jydiiie TymMath ¥ Kak METUIIMHA MOXET BIMSTh Ha MBICITUTEIBHBIN IPOIIECC

Nucynun.
Caxap B kpoBHU? Y3HailTe TO, YTO CKPBITO OT MEIUKOB.

Pak kak (popma CylieCTBOBAHHS KJIETKH.
Pax - 310 hopma cyliecTBOBaHUS )KUBOM KJIETKH B YCIOBUAX OTCYTCTBUS Y HEE CBSA3H C MO3TOM

Pennkapuaumus.
Xotute xuTh BeuHo? OOcnemyiiTe cBoit MO3T Ha cooTBeTcTBHE [IporpaMMHBIX TpeOoBaHMIA!

—10-
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9J1eMeHTBI MATEMATHKH

Kak u3 myxu caeaTh c10Ha.
MaremaTuka - FHCTpyYMEHT HE TOJIBKO JUIsl pacuéTra NpuobLIH

MaremaTHKa B OKTaBax.
MaremaTtnueckue (OKyChl WM BCE JIM U3BECTHO O MaTeMaTuKe?

Penensun (B MoHOrpadguu He BXOAAT)

Oc000 1eHHbIE BbIIEPKKH.
Manbsik 13 MocropcrpaBku: B3Iis Ha HAYKy U3 OKOILKa

HanorexHoJsiorum.
VYkazanne UYyOaiica Ha HAHOTEXHOJOTHHM - TOT Xe Open, yto u y HO3BummHa ¢
uHpOopManoreHaMu u ¢ nocrpoeHrneM KommyHusma

O Bpene MbLIA.
Cubupckoe ornenenne AH P®D, Ha OCHOBaHMHM OTKPBITHSI, YCTICIIHO MPOTECTUPOBAHHOE Ha
MBIIIAX, IPUCTYIIMIO K CO3JaHUIO HOBOI'O OPY KU

CKOJIKOBO - MeUTHI M PeajibHOCTb.
3aKycuB yauIia, HayKa Opocuiach B OTBEAEHHOE i MecTO!

KoxupoBanmue.
Koauposanue nadopmaiiy B ppIHOYHBIX YCIOBUAX

H3oo6perarenscTBo B CCCP.
B CCCP nonsiTue aBTOp - YCIOBHOE, €CIIA €0 Pa3pabOTKH HE BHEAPSIUCH, OHU CTAHOBUJINCH
JOOBIYEH KYIbsL.

CnpaBouHoe nocodue Mo JLKeHayKe.
He ycneems npuxionHyTh OJJHOTO aBTOPA, TaK COOKY €Il AeCATOK MOBBLIE3aIH

Kapkoe Jsero 2010.
I[OKJIa,Z[, HOI[FOTOBJIGHHBII\/'I yBa)I(aeMBIM BEOAOMCTBOM, OTpamaeT IIOJIHOC HCIIOHUMAaHUE TOIO,
YTO IPOUCXOJIUT HA 3eMII€.

OtnenbHble cTaThH (B MOHOTpaduu He BXOSAT)

B kakoii cpeae MblI cymecTByemMm?
Kto npunér na cmeny BepHaackomy

O OpaThsiX HAIKUX MEHBIINX, WK KAK €31UTh BEPXOM Ha pbioe.
CoBpeMeHHass HayKa CUMTACT, YTO pbl0a MMEeT COOCTBEHHBIM KOJUIaiijiep A MOJy4YeHHUs
KHcaoposia. MHEHHE JquiieTaHTa

Mo3r (moutu no Jlapsuny), wiu noapaxanue /. Ceudry.
K n3BecTHBIM OTKPBITHAM O (POPMHUPOBAHUH MO3Ta JOOABUM CBOIO BEPCHIO

HNHucTpyknus no 0anHOMY aeJy.
ITpu monére x Tay Kuta Bam MokeT yiactcst Tam 3a0JHO M MOMBIThCSA. THCTpyKIMs B 6 TOMax
u | mpunoxxeHnu cnac€r Bac oT HE0XKMITaHHOCTEN.
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A.M.Xarb160B «HeussectHas HayKka»

HUctopus nis nerei.
Kparkast uctopust st jeteil noAroTOBUTENbHOM TPYMIIBI IETCKOrO cajia

Becennsis pacnpoaa:xa, uiu Ilacxa.
Pacnipoiaska HOBBIX pyOaliek, KOMIOBIOTEPOB i 00paOOTKH CBEXHX MBICIICH, MOOUIILHBIE
TeseoHbI ISt CBsA3H ¢ borom u nmpouee

Pybamka u eé cBoiicTBa.
Ha ITacxy 2007 Bce mpencraBuTeNd '"30J0TOT0 MUJIJIMOHA'" MOJHKHBI TOJYYUTh HOBBIE
MaTepHaJbHble OMOIOTHUECKUE CTPYKTYPBI C HEOOBIKHOBEHHBIMU CBOHCTBAMH.

Temneparypa CosHua u popmupoBanue BeesieHHOI.
Hayunas Touka 3penus (Henay4Has Touka 3peHuUs BblJ€JICHA KPACHBIM LIBETOM)

Pesxxumbl Bpemenu st 3emuin.
Jlanmia mo SKOHOMUU 3IEKTPUYECTBA
ITepcnexkTuBa
MpamopHoe mope.
MpamopHOe MOope - OJTHO U3 UyJeC CBETa, OCTAIbHBIC Uyaeca OyyT JaHbl O3THEE
WnnrocTpanuu/mpuinoxxeHus: 1 mr.
IIanama - BTOpPOE 4y/10 cBeETA.

Cneunanuctsl bputui Ilerponeym npucTynuiau K JUKBUAaUUU "30J10TOro Muiimapaa”
WnmrocTpanuu/mpuinoxxeHus: 1 mr.
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A.M.Xarb60B «B kakoii cpene Mbl cymecTByeM?»

B kakoii cpeae Mbl cyiecrsyem?

«OcJ10B ¥ YYEHBIX - B IEHTP»
Hanoneon

«He3nanue — cuiay
Opyamn, 1984

«HeMHOXKO MOKyMeKaeM U BBIIIPaBUM Je(PEKT»
Briconkuii

«KommyHnusm ectb CoBeTckas BJIaCTh
ILTIOC YJIeKTpUuKanus Beeil CTPaHbI»
(B.N.JIenun).

HuxkTo u HUKOT 12 HE 3a{yMbIBaJICSl HAJ ATOH (ppa3oii, KOPOTKO U SICHO BBIPA3UBLICH CYTh
CTOJIETHEW MPOrPAMMBI.
Bo Bcém mMupe anekTpuduKaIiio npoBeian 6€3 KOMMyHH3MA.

[Iporpamm OBLIO HECKOJIBKO.

Camas kpynHas - 500 -;eTHsiA, MO KOTOPOM JIOJDKHBI OBITh CO3JaHBI  YCIIOBUS
(opMHpOBAaHUS TAKOrO TI'€HOTHIA, KOTOpBIM ObLI OBl MOA MOJHBIM BiaMsHUEM CHCTEMBI
VYnpasnenus. [locnenoBarenbHocTh ucnoiHeHus [Iporpammbr Obita 3amucana CucteMoit
VYnpasnenusa Hoctpanamycy.

Ha onnoit u3 craamii aToil mporpammsl - 1845 roz 3aBepiieHO cO3/1aHUE PaIuallMOHHON
IayTHHBI, OXBATHIBAIOLICH 3€MHOM I1ap, IOCJIE Yero Ha 3eMJI€ JOJDKHBI OCTAaThCS TOJBKO TE,
KOI0 MOXXHO KOHTPOJHMPOBaTb C HCIOJIB30BAHMEM CBOWCTB IAayTHMHBI M TOH IPOrPAMMBI

pa3BUTHS, KOTOpas y’Ke HE JOMYCTUT BO3BpaT K HHBIM crioco0am pa3BuTHs Mo3ra.

Jlromu (M KWBOTHBIC), HWMEIOIIME CBSI3b C TaKOW TAyTHHOW, HAa3bIBAIOTCS
«QJIEKTPOHUKH.

Wrak, nepas 11enb - Ha 3eMiie JOKHBI OBITh TOJBKO JIEKTPOHUKH, OCTATbHBIC JOKHBI
OBITh YHMUYTOXXEHBI. JlJIs MOCTHXKEHHWS IeNyd OBbUIM XOpOIIM JIOOBIE CPEICTBA - BOWHA,
rpakIaHCKas BOWHA, TeHOIMI (0coOeHHO mpeycnen EnpnuH - HE3aMETHO CyIIECTBEHHO
COKpaTHJI HacelleHHe). DIEKTPOHHKY MOXXHO C HCIIOJb30BAaHMEM IayTHHBI JaTh JIIOOYIO

KOMaHy, HalIpaBUTh HA BBITIOJIHCHUC MMOCTaBJICHHOMN 3aga4u.

CoBerckas BIacTbh, BepHEE - MUpaMHJia BIACTU JOJKHA OOECIEeYUTh KOPPEKIUIO0 U
IpOBEJICHUE B JKM3Hb (MMpaMUAa BIACTH) MPEACTaBICHHYIO IporpaMmy. 3aMeTHM, 4TO Kak
OOIIECTBEHHOE CO3HAHME, TaK W HayKa TMPUCTYHMJIM K BBIIOJHEHUIO TPOTPAMMBI

OJTHOBPEMEHHO - B EBporie nosiBuiics nmpuspax, a yueHble OpOCHINCh U3Y4aTh PaIHalHUIo.
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A.M.Xarb60B «B kakoii cpene Mbl cymecTByeM?»

Cuctema VYmpaBiaeHuss HM30MpaTEeIbHO O00ECTIEUMBACT BCEM HEOOXOIUMBIM TOJIBKO
"3JEKTPOHUKOB", yHmajsis y OCTaJbHBIX (IIar 3a IIaroM) MO3T M Cy)Kas WM Juara3oH
YYBCTBUTCIIbHOCTHU K U3MCHCHUSM. Te, KTO OCTaJIMCh €HIC ITOCIIC YHMCTOK, JOJIKHBI yﬁTH nu3

YKU3HU ECTECTBEHHBIM IyTeM (coriacHo Teopuu JlapBuHa).

[Iporpamma umeet u aaty 3asepiieHus - 2012 roxa. K atomy MoMeHTy "3nekTpoHHUKA"
MOJTy4aloT HOBBIA MO3T, @ OCTaJIbHBIE - BCE BUJIbI 3a00JI€BaHUIA.

[IpomesxyTounas opmanys FeHOTUIIOB TAKXKE MOJUICKUT YHUUTOKEHHUIO - 3TO MYTAHTHI
OoT '"DIEKTPOHHMKOB", HMEIONIMEe HEOOpaTUMbIE HWCKAKEHUS MATpPUII MO3ra, HEBEpHO
MOHMMAIOIIME KOMaHJIbl U HEKOPPEKTHO OTBEYAIOLIEe Ha KOHTPOJIbHBIE 3arnpochl CHUCTEMBbI

YnpasneHus.

OTtmetruM 37€ch, YTO 1O O3TOM Jarhl Bcs paboTa NPOM3BOAMIIACH B YCIOBHUSX
MPOTUBOJICUCTBUS U BO3MOXKHOI'O HAHECEHUS BPEZa CO CTOPOHBI HE "3JIEKTPOHUKOB", MOTOMY
3HAHUA JaBAJIUCh B UCKAKEHHOW (popme, U He JaBaiM MPEACTaBICHUS O ACHCTBUTEIHLHOCTH.

ITonbITKY BEIICHUTH HCTHUHY NPCCCKAJINCh Ha KOPHIO.

B Cucreme VYmnpapieHuss mpoucxomuiau u cOou - B rpynny Mapkc-DHrenbe-Jlennn
3arecanicss CTaliH, KOTOPBIM HE OBLT "AJNEKTPOHUKOM', M TOTOMY HEBEPHO HCTOJIKOBAJ
nporpamMmy paboT 1, BMECTO TOTO, YTOOBI TPOU3BECTH "3NEKTpU(UKALIUIO", TIOJIe3 B PETUOHBI,
/i€ TUIOTHOCTh MayTHHBI KOHTPOJIS ObLIa elle He JOCTATOYHOM, 32 YTO U TMOTLIATHIICS.

Ommbku CranuHa ynaaoch CKOppeKTHpoBaTh [opbOaueBy (ygasMB 30HBI C1abOTO
KOHTPOJISI) U TIPONOJDKATE ENbIMHY HE3aMeTHO yOpaTh MeTOoAOM ''He momoraTh' 4acTh HE

HYXXHOI'O HACCJICHUA.

OpHako pa3BUTHE IPOTPAMMBI JOJKHO COIIPOBOXKAATHCS HOBBIMU 3HAHUSAMH, KOTOPBIMU
JIOJDKHBI BIIQJIETh TOJBKO '"IJEKTPOHHMKHU'" (IIPH 3TOM BCE MYTAHTHI, WJIM TaK Ha3bIBaeMbIE
ryTarnepurBble 0coOu JOMKHBI OBITH yOpanbl). K 0coOeHHOCTSM TyTamepuuBBIX OCOOEH
CJIeZlyeT OTHECTH HAJIMYKME Y HUX 4acToT 39.5 okTaBbl, KOTOphIe Ae3uHpopMupytor Cucremy
VYnpaBiaeHus U KpOME TOTO, BHOCAT HCKaKE€HHS B TEXHHYECKHE CPEICTBA (KOMIIBIOTEPBI,
CHUCTEMBI CBSI3H).

Hayunas 6aza /i ">1eKTpOHHKOB" MOATrOTOBJIECHA U JKJET CBOErO 4aca, Ipu 3TOM He
clIeyeT 3a0bIBaTh, UTO JIO3YHT "He 3HAHMeE - CHJ1a" U IBUJICS OCHOBHBIM B HaYyKe, SBIISIOLICHCS
oOmiell uid BceX, M CIEAYyeT OTAATh JOJDKHOE - OAHMM U3 TJIABHBIX NPOBOJHUKOB TaKOH

"Hayku" sBisiercs B.1.Bepuaackuii.
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A.M.Xarb60B «B kakoii cpene Mbl cymecTByeM?»

enHnocth paboT BepHaacKkoro 3aKiIr04aeTcsi B TOM, YTO €My yIaJ10Ch 00beIMHUTH BCe
MpakoOecue, BBEICHHOEC HE sl "DJIEKTPOHUKOB', ¢ wWHOpMAIMEi, B3STOM W3 HOBOU
IporpaMMbl M YBECTH TaK JallekO B CTOPOHY, YTO eciu Obl MH(OpMauus U3 MPOrpaMMbl

CIIy4aifHO OKa3anach Obl HE TaMm, T/Ie HaJ0, BEPHYTHCS 00paTHO ObLIO OBl YK€ HEBO3MOXKHO.

Ha 3emite He OBUIO TaKMX TEHUEB, KOTOPBIC OBl TaK BUPTYO3HO Ha OTBETCTBEHHOM 3Talle
pabot o nmporpamme yBenu Obl HayKy B ne0pu. Ecimm Mapkc-Ourenbc-JIeHnH ObUTA TOJIBKO
UCTIOTHUTEIISIMU TIPOTpaMMBbl, To 0e3 BepHaackoro Morim Obl BOSHUKHYTH TPOOJIEMBI.

I'ennanbubie  paboTel  BepHanckoro HeoOXOAMMO TOJJAEPKMBATH /0 IOJIHOTO
3aBCPUICHUA IMPOrpaMMbl, HUKTO HC NOJIKCH 3HATH HU Heﬂeﬁ, HU CPCACTB, HU BO3MOXKHOCTEN

CucreMbl YnpaBieHus.

TpaTI/ITL JHEPIrurlw Ha JOCTHUKCHHUHE ueneﬁ, KOTOPbIX HE€ CYIIECTBYET, pacCesTb
NONbITKH BBISACHHTbL JAeiliCTBUTEIbHOE MOJIOKEHUE AeJ, YBCJINYUTL YUCTIO0 6apaHOB B

cpele HAyYHbIX pa0OTHHKOB - Bce 3TO BepHaickomy yaaJjioch NPUBUTH BCeMy HAYYHOMY

MHpY.

U coBcem He mpocTo Tak JIeHHH yka3all Ha OrpOMHOE 3HAaUY€HHE HAyKU - TOM HayKH,
KoTopasi Obl1a mopydeHa Bepuanckomy. Bepuanckwii, B omimune ot JIeHMHA, HE TOTOBUI
yOuiicTBa, TE€HOIMJ, YHUYTOKEHHUE, HO OH OYEHb T'PAaMOTHO pEUIMJI TJaBHYIO 3ajaudy -

YHUYTOKUTH HAYKY.

YesoBeuecTBO OyAeT 0J1aroxapHo MMeHHO BepHajackoMy Kak reHHIO BCeX BpeMeH U
HApPOAOB 32 TBOPYECKHH MOAXO0J NPH PpPelIeHuH TJAaBHOH 3aJa4u - o0ecne4YuThb

0€30IacHOCTDb BbINOJIHEHHS nmporpaMmmbl. U »Ta 3agava ObLJIA C YeCThIO BBINOJHEHA.

Hasiee npuBeneHbl HeKOTOPbIe HUTATHI U3 KHUTH ''B.U.BepHaackuii. ®usocodcekue

MbIcjM HaTtypaaucTta. MockBa. Hayka.1988. U3nanue Axanemuun Hayxk CCCP".

"N oka3zamoch, 4TO HET y Hac Ooiiee TIIyOOKOH TEOpPETHYECKONW OCHOBBI AJI BCEX
[IPUPONOOXPAHHBIX MeponpusaTuii, 4veM vyueHue B.M.Bepmamckoro o Owuocdepe u
2

npeoOpa3zoBanum ee B Hoochepy'". (ctp.4)
" ... W on (BepHanckuit) mpurien K yOex1eHHIO, UTO €ro y4eHHE 0 Hoocdepe cornacyercs

C MapKCHCTCKMM Y4YEHHEM O Hay4YHOM colLuaIn3Me, a Oyayiiee Hoocepbl TECHO CBA3aHO C

pacrpocTpaHeHHEeM KOMMYHHUCTHYECKUX yoexaeHui."(cTp.13).
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"M6o Oumoctepa sBusgercs TOM EAMHCTBEHHOH 3€MHOM OOOJOYKOH, B KOTOPYIO
HETIPEPHIBHO TPOHUKAET KOCMHUYECKAs YHEPrusi, KOCMUYECKHE H3IY4YEeHHUs HEIPEPHIBHO U
npexae Bcero gydeucrnyckanne ConHIA, MOJEpXKHUBAIOIIEe IMHAMHYECKOE DPaBHOBECHE,

OpPraHu30BaHHOCTb: OMocdepa - xuBoe BemecTBo" (cTp.23).

I'ennanbHas Haxoaka B.M.Bepnazackoro:
"DBOJIOIMOHHBIN MPOIIECC... CO3Jal HOBYIO I'€OJOTHUYECKYIO0 CHIIy - HAyYHYH) MBICIb

coIabHOTO YemoBevecTra" (cTp.27).

"TTox BIUsSTHUEM HAYYHOM MBICIH U 4EJIOBEUYECKOI0 Tpyaa 6nocepa nepexoauT B HOBOE

coctosiHue - B Hoocdepy" (cTp. 27).

"Hukakoil Teopuu, TOYHOTO HAYYHOTO OOBSICHEHHUS ’TOI0 OCHOBHOT'O SIBJICHHSI B UCTOPUU

rtaneTsl HeT" (cTp.29).

"Co3nanue Hoocepbl u3 Ouochepbl €cTh MPUPOTHOE SBICHUE, Oojiee TIIyOOKOEe |

MOIIIHOE, YeM uenoBeueckas uctopus” (ctp.35).

"PeanbHO 3TO €IMHCTBO YEJIOBEKA, €T0 OTIWYUE OT BCETO KMBOTO, HOBasi (hopMa BIACTH
JKUBOTO oOpraHu3ma Hajx Owocdepoit, Oonblmas €ro HE3aBUCHMOCTh, Y€M BCEX JPYTHUX
OpPraHu3MOB, OT €€ YCJIOBUH SIBJISIETCS OCHOBHBIM (DaKTOPOM, KOTOPBIH B KOHIIE KOHIIOB

BBISIBUJICS] B T€OJIOTUYECKOM SBOJIIOIIMOHHOM TIpoIiecce co3aanus Hoochepsr" (cTp.42).

"OCHOBHOW T€0JIOTHYECKON CHJION, cOo3maroIieil Hoocdepy, SABISACTCS POCT HAYYHOTO

3HaHus" (cTp.49).

"BriepBble  cTaBUTCS  3aJadya NPOHUKHOBEHUS  HAYYHOTO 3HAHUA BO  BCE

yenoBedecTBo"(cTp.50).

"Xoa HAYYHOTO TBOPYECTBA SBISICTCS TOW CHIION, KOTOPOW YelIOBEK MEHsET Ouocdepy,

B KOTOPOI OH xuBeT"(cTp.57).

"XOTsl 4YeOBEK €CTh I'€O0JIOTMYECKH TOBEPXHOCTHOE SIBIICHHE B OJHOW M3 000JI0YeK
3€MHOM KOPBI, HOBBIH I'€0JIOTUYECKUNA (PAKTOD,... MO)KHO HE BO3PaXKaTh IPOTUB BHECECHHSI 3TOTO
(dakTopa [UIA TEOJIOTMYECKMX TOAPA3JCIeHUH Hapsgy €O CTpaTUrpapUuecKuMu U

TekToHnYecKuMu'"(cTp.58).
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"be3 oOpa3zoBaHMs MO3Ta YeloBeKa He ObLIO OBl ero Hay4HOU MbICTH B Ouocdepe, a 6e3
HAy4YHOW MBICIIM HE Obulo OBl Teojoruueckoro 3ddexra - mnepecTpoiiku Ouocheps

yenoBedecTBOM" (CTp.59)

"TIponutn TeCATKH THICSY MOKOJICHUI MTOCIE MOSBICHUS YelloBeKa B Ouocdepe, mpexie

4YeM €T0 MPOSIBICHUE CTAJIO 3aMEeTHBIM" (CTp.61).

"K panee n3BecTHOI 00JaCTH YETOBEYECKOM XU3HU (HOOC]EPHI), B KOTOPOH 10 CUX TOP
IO pa3BUTHUC HAYKU, HpI/IGaBI/IHI/ICB ABC HOBBIC, PE3KO OT HCC OTJIMYHLIC, - MUP ITPOCTOPOB

Kocmoca u mup atomoB u ux siaep..."(ctp.74).

"[IpaBunbHO ykazan J.Pe3epdop, uTo coBpeMeHHOE pa3BUTHE (PUBHKH, TIEPEBEPHYBITICE

Hallle MUPOBO33pEHHE,..., Ha 9/10 00s3an0 paanoakTuBHOCTH"(CTP.78).

"Kak MBI yBUIECIH, T€OJOTUYECKH MBI TEpPEKUBAaeM ceidac BBIJCICHHE B Onocdepe
apcTBa pasyma, MEHSIOUIET0 KOpPEeHHBIM o00pa3oM U ee OOJNIMK, U €€ CTPOEHHE,

Hoocdeps!"(cTp.127).

")KuBbie opraHu3mbl, oOjagas MeTabOIM3MOM, CaMH CO3JAIOT CBOM XWMHUYECKHI
3JIeMEHTapHBIN cocTaB..."(cTp.177).

(*** Boaee riaynoii popmyinpoBku Bel Hur/1e 00JibIIIe HE BCTpeTHTE **%)

"IMnupudeckoe 0000IIEHHE, pa3 OHO TOYHO BBIBEICHO M3 (DaKTOB, HE TpeOyeT

npoBepku" (cTp.283).

"Jlo cux Mmop Hapoj HE TPOHYT Hay4YHbIMH 3HaHUAMU'' (CTP.396).

[lpuBenena nMIIb  MHUKPOCKONMMYECKAass YacTh OCHOBOIIOJAraloIIEro  y4eHus,
BepHanckoro MOXHO IIMTHPOBaTh OECKOHEYHO, MOJKPEIUIsisi TEOPHUI0 COOCTBEHHBIMH
HAOIIOICHUSIMU.

CymecTByroliasi nupamMmjia HayKd cO37aBajach HE OJHO CTOJIETHE, M B 3IOXAIbHOE

cOOBITHE - TIEpEX0/1a B HOBYIO 3Py M HOBYIO ITPOrpaMMy UMEET CMBICI OTJIIHYThCS K OCMOTPETh

nUpamMuay, Tak Kak OHa IPOCTO OKazaiack 0e3 pyHmameHra.
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MecTo HAyKH.
B 1991 rony no nmpurmiameHuro cnenuaiucToB I'eHepanbHOro mrada MHE BbIalia YECTh
MPOYUTATh HECKOJIBKO JIEKIIMW B akajgemMuu uMenH ['arapuna. [lo 3aBepmieHun Kypca JeKiui
OJIMH U3 JOKTOPOB HayK aKaJeMHH OTOOPA3UI CXeMY, TJIe aKaJieMus HayK 3aHUMaa 7 CTPOKY,

3a Hell OTpAaCJICBBIC aKaICMUU, JAJICC - UTHCTUTYTHI.

Koneuno, apmeiickasi Hayka Oblja BbIllle, IOTOMY KAHIAUAAT HAYK aKaJaeMUH

I'arapuna - 310 yro-T0 THNA akanemuka AH CCCP.

Beuto Takke ykazaHO, UTO HUKakas Hayka HE MOXET pa3BUBAThCs 0e3 apMelCcKux
3aKa30B.

Kcratu, T0 € camoe MOATBEPKICHO M CeHyac - HayKy M BOEHHO-IPOMBIILICHHBIN
KOMILIEKC OOBEAMHIWIN TI0J] OHO Hadano. Takum oOpa3oM, HayKa JIOJKHA paboTaTh TOJIBKO
Ha BOWMHY, WJIK HA YHUYTOXEHUE, TO €CTh CO3JaBaTh HOBOE OPYKHE, IIPU ITOM OTKPHIBAsi HOBbIE
JTaHHbIE I MO (UKAIIHHA.

N.C.HasimkoB (ObIBIIME TIpencenaTenb | OCKOMU300pETeHMIT) MOTOMHUI - HET W HE
OyIneT HHKOTJa aBTOPCKOTO TMpaBa Ha paboTy - BCe MpaBa MPHHAAIEKAT BOCHHO-
MPOMBIIUICHHOMY KOMILJIEKCY.

[Touemy >xe Torza yaaqoch COXpaHUTh CBOM paboThl? OHU MPOCTO HE BIHUCHIBAIUCH B

nupaMuy, 1uist pazdopa TpedOoBaIiCh UHBIE 3HAHUS, @ UX HUKOMY €llle He JIaJH.

CrpykTypa nupamMuibl.
CrpykTypa nupaMubl U3BECTHA, paHEe JONOJHEHHEM ObLJIO OJHO - BCE pa3paboTKH,
IIPOM3BOIMMBIE BHE KOHTYpa NMHUPaMU/bl, CTAHOBUIINCH cHadaia gocrosHueM KI'b, n 3arem-

IPUMEPSITH K TUpaMue. ABTOP 3/1€Ch YxKe ObLT He HyKEH.

CeronHs mupampyaa MOTEpsia CTPOMHOCTb, MOSBUIOCH MHOXKECTBO MYTAaHTOB THUIIA
Axanemuun MBJ] - BBITYCKHUK JOJIKEH MPABUIIBHO CTpensATh. Ho OT Ha3BaHUs HE MEHsSETCA
CYIIIHOCTbh, M BCE aKaJIEMUU MPUICPKUBAIOTCSA TOrO (yHAaMEHTa, KOTOPHIH U CO3AaBaJCs 10
3TOrO.

Onnako 3a nocnegnue 10 JeT mosSBUIOCH MHOXKECTBO aBTOPOB ¢ pabOTaMHu, KOTOPBIX
paHbllle Ha MYILIEYHbII BHICTPEN HE MOJMYCKAIN J1aXe B MHCTUTYT, a MPSAMO HANpPaBIIAId B
ncuxOonbHuily. st Takux aBTOpoB ObUTH co3naHbl akanemuu (tuma PAEH), roe paGotsr

UCTIONB3YIOT TOT K€ YHAAMEHT, HO HE MPEICTABIAIOT HUKAKOW HayYHON IIEHHOCTH.

OcHOBaHME - JTOKTOPCKHUE IHCCEPTAIlMd WM OTIeNbHBIC u3gaHusa. KcrtaTu, creneHb

noktopa B PAEH (cMoTpu ycTaB) MOYXKHO MOJY4YUTh, OTKPBIB KOMMepUecKui apek. Iloromy,
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4TOOBI OpesoBble PadOTHI (THUIIA TOPCHOHHBIX IOJICH) HE MONaid B HOPMAIbHYIO HAy4HYIO
cpeny, ¥ OblIa CO3/1aHa KOMHUCCHS TT0 00phOE ¢ IKEHAYKOM.

Takum oOpa3zom, Ha OIHOM (GYyHIAMEHTE PACHOJOXKUINCh M MHUPHO YKHBAIOTCS
coOcTBeHHO Akanemus Hayk, akagemust MBI, PAEH, ropuanueckas akagemusi, MeIUITHCKAs

aKaaCMUsAa M TakK JajJace.

Poab ¢pynmameHTa mupaMu/bl.

Ecnu B 0iHO mpekpacHOe yTpo OKaKeTcs, YTO y MUpaMuibl HEeT (yHIaMeHTa, TO OHa
HCUYE3HET BMECTE CO BCE HAUMHKOM.

OyHIAaMEHT HAYKH - 9TO OCHOBA, UM MHCTPyMEHTaIbHas 0a3a JJisl MPOBEIECHUS JTFOOBIX
HUCCIIENOBAaHUMN.

KakoBa nHcTpymeHTanbHasi 0a3a, TakoB U pe3ysibTaT. MHOMOBEKOBOE pa3BUTHE HAYKHU
NPUBEJO K CIEAYIONIed HHCTPYMEHTAIbHOM 0ase:

OcHoBa - nomraguHas cuia, Tabiauna Menaeneesa, atom bopa (v ero MoaudUKauu B
KBAaHTOBOW MEXaHHKE).

Kcraru, mimoTHOCTh cBETa U3MEPSETCS TAKKE B JIOIIAIUHBIX CHIIAX.

[IpenmonoxuM, YTO HW3MEHWIACH CTPYKTypa pemeTku mrodoro ciost Hoocdepsr.
OCTaHOBSTCS KOMIBIOTEPHI, YJIIEKTPOHHBIE CXeMbI OyIyT UMETh BHJI METAJUIOJIOMA U TaK Jaliee.

Kak coBpemenHast Hayka OyJIeT OObSICHITh MPOUCXOIAIINE U3MEHEHUS?

Vike ObUIM COOOIIEHHMs] O KOHIIE CBETa, 00 OMPOKHABIBAHUHM 3€MJIH, O MAacCCOBBIX
Katactpodax u T.1I.

N3BecTHO, uTO Ha 3emiie ObLT MOTOIL.

Yto 3T0 32 Kanpu3bl MPUPOJBI U KOTAa OHU MIOBTOPATCS (M MPU KaKUX 0OCTOATENHCTBAX)?

Yro takoe HIIO?

[Ipocreiimmii Bompoc - 4To Takoe Boja ?

Her Takoii oGmacTi 3HaHUH, T/Ie HA MOCTABJICHHBINH BOIPOC Y COBPEMEHHON HAyKH HET

OTBCTA, KpOMC 00’KECTBEHHOT'O HavaJa.
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LiepxoBb

[IpsAMBbIM 10Ka3aTeIBLCTBOM OTCYTCTBHS HAYKH SIBJISIETCS] IEPKOBb

(o0ObsicHUTE Uy€eca)

[Ipu cozmanun 3emnu Obi1o mposioskeHo 8640000 mMepuanaHoB (B HAyKe OHU Ha3BaHbI
MarHUTHBIMH MEPHIMAHAMH ), TIIyOuHa - okojio 1000 MeTpoB.

DTO - SHEPreTHYECKU IIHYp. 3aMepeHbl TOJIhKO HU3KOOKTABHBIE YacTOTHI (HUXkE 42
okTaBbl). Ho 3TH MepuamMaHbl SBISIOTCS MPOBOJAHUKAMHU M BBICOKUX OKTaB, MPUOOPOB IS
U3MEPEHUs] UX MOILIHOCTU HET, HO 3(P(EeKThl uX Haauuus nposBistoTcs. Kpome Mmepuananos,
eCTh el U Cupalib, B y3JaX MEpUIUaH - ciupaib copmupoBanbl y3ibl XapTtmaHa, Kiopu,
Pentrena. ¥Y3nbl Kiopu - 3T0 y37bl MOBBIIIEHHONW HampsiKEHHOCTU. Eciu Hag >TUM y3ii0M
[IOCTaBUTh TEPMHUHAN, TO B ONpPEACIEHHOM paauyce OyIeT NPOUCXOANUTH TOBBIIICHHE
NOTEHIMAJIOB peIéTKu aTMocdepsl. Eciu 106aBuTh emé HeMHOTO BOHHU (3a)Ke4yb CBEYKH), TO
MO3I' 4eJIOBEKa MOKET YTO-TO MOJIYYUTh U3 aTMoc(epbl, HampuMep, HOBble 3HaHUA. EcTh u
00paTHbIi 23Q(HEKT - MO3T OUUIIAETCS OT BCel MH(MOpMaIUH.

C MoMeHTa BBOJ]a 4aCTOT KOHTpoJIA 171 "3070Toro Muumapaa" (¢ 0 roga) Ha 3emie B
MacCOBOM KOJIMYECTBE CTAJIHM CTPOUTH TEPMHUHAIBI - LIEPKBH, KOCTEIBI, MeYeTH, Oyauiickue
XpaMBbl.

Otmetum, 4to B y3ie Kiopu noBbliieHHasi TUIOTHOCTh MOTEHIIMAIOB 10 YaCTOTaM BCeX
OKTaB - OT 16 mo 128, HO yenoBeK BOCHPUHUMAET TOJBbKO 62 (Kyaa OexaTh MM 3a KOTO
roJIocoBaTh), 66, 68 (Tekyue MmporpaMMbl Juisi Mo3ra). YacTOThl OKTaB, OTHOCSIIHECS K
HEWHEPIMOHHOW Macce (Bbimie 70), Mpu UX MaTepruaaInu3aiii B 9acTOTHI 28 - 32 OKTaBbl MOTYT
OBITH U ClI€3aMU HAa UKOHAX, TO €CTh Ha ONpeAeéHHOM MaTepualbHOM HOCUTEIE, KOTOPBIA B
CBOEH CTPYKTypE MMEET CBHHEL, CEpy U HEKOTOpbIe Apyrue KOMIOHEHThI. K 60KecTBeHHBIM
yyJiecaM 3TO OTHOILIEHUE HE UMEET - BO3bMUTE MOKPOE MOJIOTEHIIE U BCTPSAXHUTE €70 B MOMEHT
MOSIBJICHUS OuepeaHOoro "dyaa" - Bbl MOJYYUTE CHOM UCKp. EcCiM Takoil CHOM MposBIsSeTcS Ha
OOJIBIIION TEPPUTOPHH, KAUTE 3eMIIETPsICEHHE. ITO yke He uy10. [1yist Toro, 4T0O0BI Bce OapaHbl
BO-BpeMs TMOJIy4ald TO, YTO UM TPEAOCTABISAIOTCSH, W OBUIM pa3paboTaHbl W CO3/aHBI
KyJIbTOBBIE COOpYykeHHs. Hu onuH mpeacraBuTens LEpkBH Bam He cMOXXeT OOBSICHUTH,
noyemy JJIsi IIEpKBH KyIOJIOM BblOpaHa (opMa JIyKOBHIBI, JUISI HUX 3TO - camMO COOOH

pasymeromieecs.
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PaccMoTpUM LEPKOBb..
Bce cymecTBywimme nepkBU MOCTPOEHbI He ciay4daiiHo. CucTeMa KOHTPOJA - 3TO
NUPaMHIa, BEPIIMHON KOTOPOHl siBjsieTcsl HepKoBb. MecTopacmojioskeHue HEepKBH He

CJ'Iy‘-IZlfIHOG - B€pIINHA (OCTpI/Ié Kyl'lO.]'Ia) TOYHO COBMCIIICHA C OCBI0 MTUPaAMUABI.

JT0 KacaeTcs Kak MPaBOCIABHBIX IEPKBEH, TaK
KaTOJMYECKUX COOOPOB U MHHAPETOB (MEYETEH ).

IlepxBu - 310 Hacoc aBOMHOrO nencteus. [pu
yTeHUU nHpOpMaIuu (B Ipa3JHUKN) CTPEJIKa BHU3
(U3 LIepKBH yXOIAT 0yXoTBOpEHHBIE). [Ipu 3anucu
WH(pOpMaIUU CTPENIKa BBEPX - 3aIIUCh C BEIOPOCOM
gepes OCTpue Mycopa U cTapoit nHpopmanmm
(cBeTsmuecst oby1aka Hall IEPKOBBIO TTPH OOJIBIIIOM
CKOIUIeHUH Hapoja). Haposa BeIXoAUT ¢ HOBOM
nH(popManuen ¥ NPUCTyNaeT K UCIOJHEHUIO TOTO,

YTO 3amucaHo. Bee mpa3IHMKHU U Bce THU CHATHA
uH(OpPMAIIMU PACNHCAHBI M TPUBEIEHBI LIS
000/ IBAHUBAHUS K 00KeCTBEHHbIM H CBSITHIM
1270 coObITHAM. MH(pOpMAaIHio B IepByI0 oYepeb
MOJTYYaroT CITYKUTEIH HEPKBH, TOTOMY OTOOp
ITyXOBEHCTBA HE CITydaeH. MOKHO UMETh CEMb
nsiel Bo J0y, HO MIPH TJIABHOM COOBITHH
ocTaHeIsCs B cTopoHe. Tak kak uHpopmanust
MOCTYMNAaeT Yepe3 HePKOBb, OHA U CYUTACTCS
OCHOBOIi BCero - H HPABCTBEHHOCTH, H HAYKH, H
BCEro Toro, YTo NpeAnucaHo NporpaMmoii.

®opma KynoJia - JIyKOBHIIa, KOHYC TOKe He
cay4yaeH. Eciu cHu3y Het nmonkayku, gpopma
JYKOBHIIBI WJIM KOHYCA CIIOCOOCTBYET U3BATHUIO
MIOTEHLIMAJIOB U3 BCeX NpUcyTcTByomux. Llnemsl,
OyZIEHOBKH BBINOJHSIIN Ty e (PYHKIHIO - HA BOMHE
MO3I' HE HY’KEH.

Cucrem nHGOPMAIIMOHHOTO 0OMEHa MHOTO, HO TIO
XapaxkTepy MpeACTaBICHU OHU OTIUYar0TCs.

Bce renorunsl 421 mocemaoT TOJbKO CHHATOTH,
UM LEPKOBb He HY:KHA (MMesl YaCTOThI KOHTPOJIA,
OHH MOJIYYAIOT U NnepeaarnT MHPOPMALMI0 MUHYS
npa3auukn). Bee ocranbHbie (TOM, UITU H3TOM)
JIOBOJILCTBYIOTCSI KPOXaMH, HO M TaM pa3/IelICHUE 1o
KacTaM - onpejensiercs popmoi Kymora.

[IpaBociiaBHbIe XPpUCTHAHE CTOSAT B O4Yepedd MOCIeTHUMH - ¢opMa JIYKOBUIBI HE
MPOITYCKAET YaCTOTHI IPSIMOM CBsI3U (orubaroias IyKOBHUIIBI - CIEKTpalibHAs opMa BOJOPOIa
(He)") - mOnoKuTENBHbINA BOJOPO HEHTPAILHOM TIO3HIMH. .

[TepBbIMU B 0OUepeIU CTOST KaTOJIUKH - KX XPaMbl TOYHO PACCYUTAHBI IO KOHYCY, M K HUM

MOCTyHaeT Bcsi UH(popMalusi, KOTOPYIO MOJI0KEHO 3HaTh TOJIbKO N30PaHHBIM TOSIM.
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MuHapeTbl ¥ MEUETH HE MMEIOT TaKoro pacuéra, motomy cBeime 99% uHbopManuu
paccenBaeTcs, HECMOTPS Ha TIPSIMOM JTIOCTYI K HCTOYHHUKY HH(POpMAIHH (K MOy ).

Ha rmy6une 1270 m oz ypoBHEM MOPSsI pacriojiaraetrcsi ”HQOopMaluoHHas TII0CKOCTh 110
THUITY PHIOOJIOBHOM CETH ¢ y31amMu B 30Hax Kropwu.

Ecnmu B y3ne Kiopu (Ha rayOMHE) NMOANEPKHUBAIOTCA IOCTOSHHO T'PaBUTALMOHHBIC
noTeHuuanbl k-ctpykryp Boie 122%, B y3ne MoxkeT ObITh chopmupoBaH map B 63 OKTaBe.
HwuameTp mapa - ot 2 10 33 ¢M, U OH YK€ UMEET CBOMCTBA Nbe303ieMeHTa. IMEHHO Ha/l TaKUM
H1apoM M HEoO0XOAMMO OBbUIO CTPOUTH IIepPKOBb. KEciiu HeT mnbe303jieMeHTa, 1epKOBb
siBJsieTcst 4épHoii apipoii (Xpam Xpucra Cnacuredns).

lap - koHIIEHTpaTOp OBLI CO3/1aH U3HAYAIBHO, IIPU CO3/1aHUU MH(POPMALMOHHON CETH.
Ecnu nepkoBb (Me4eTh MM XpaM) CTOSIT HE Ha OCH IIapa, TO OHU CMBICIIa HE MUMEIOT U
MOJJIeKAT YHUUTOXKEHUIO (KaK B 310Xy Pa3BUTOrO KOMMYHHU3Ma). PaHbllle KaKAblii Kymei
CTPEMHUJICS TOCTPOUTH AJIS ce0s LIEPKOBH (COPOK COPOKOB IIepKBEN TOJIbKO B MOCKBE, BKIIIOUast
xpaMm Xpucta Cnacurens). Octanuch TOJIbKO T€ LEPKBU, KOTOPbIE CTOST IPABUIBHO. XpaM
Xpucra Cnacutens BHe 30HBI Kiopu u moTomy Oecriosie3eH, pa3Be TOJIBKO ISl PUTYaIbHBIX
ycinyr. Tak Kak OTKJIOHEHHWE OT OCH HE JOJDKHO TpeBblmarh 12 cm (TpyOka ocw),
MECTOIOJIOKEHUE KYIIOJIa TOJDKHO OBITh TOUHBIM, MHAa4Y€e EPKOBb Oecnosie3Ha. OnTuManbHbIM
BapHAHTOM SIBIISICTCS CIICAYIOIMMNA IIar: HaWTH TPAaBUIBHYIO IIEPKOBb (HAmpumep,
Enoxogsckyto, Ha baymanckoii, B Mockse)

U3 Tex, koTophle mocTpoeHsl He 1o 3aka3y [laptun Enunas Poccust (Bce ciioBa o 6 OykB,
i 666), BEIPBITH KOTIIOBaH riryouHoit 10 1300 meTpos, u paguycom 2000 MeTpoB, HaiiTh 1map
U CECTh Ha HErO BepXoM (HOT'M MOXKHO CBECHTH). UTOOBI HE MEIIali, MOXKHO MOCTPOUTH BOKPYT
ce0s TPWIMYHBIA JOMHUK (3€MJIIO C IIApOM MOXKHO TPUBATU3UPOBATH), W TOJIyYaTh
UCKJTIO3UBHYIO HH(OpMALIKIO B JII000€ BpeMsl THS U HOUW. DHEepreTHKa MepBOil MUPaMUIBI - Ha
yacTtoTax 71 OKTaBbl, T.€. IPSIMON JAOCTYII B MO3I. DHEPreTUKa BTOPUYHON nupamuasl - 43.5
OKTaBbI, T.e. IepepaboTaHHAs Yepe3 COOTBETCTBYIOUIUH TpPaHCIATOP (My3BIKAIbHBbIH)
nHpopmarnmonHslii 610k, Ho cormacno mporpamme Ha 2005-11-14 Hago umeth 49.5 okTaBy
nepeBoja (B 64 pasza BhIIIE), HHAUE BCE CIYIIATENIM HE MIOWMYT, YTO UM XOTAT mepenats. Poin
npeoOpa3oBaTelis UTpaeT BTopas mupaMua (C BEIXOI0M B KPECT).

W3 nByx BapumaHTOB - MEPECTPOUTH IEPKOBb WM BBIPHITH KOTIOBAaH HA CETOIHS
npeanoututenpHee BTopoit. K 1000 romay umcio koHeHTpaTopoB 06110 3260, ocTamocs MeHee
1000 (ocTanpHble U3HOIICHBI U MOJUIEkKAT 3aMEHE), TIOTOMY 00111ee KOJTUYECTBO MPaBUIbHBIX
IIEpKBEH, XpaMmoB, MeyeTeil He JOHKHO TMpPEBBINIATH KOJMYECTBO  pabOTaroLIMX
KOHIIEHTpaTopoB. KpoMe TOro - 4To CTPOUTH HA MPABUILHOM MECTE - IOJDKHO peliath olriee
cobpanue (oOpaszenr coOpanus mokaszad B k/¢ "IIpazgauk Cesitoro Moprena"). Kak npasuio,

peleHre pa3pIrphIBaeTCs 10 JIoTepee.
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Curyamus, cnoxusmascs Ha 2005-11-22 npu mycke aBTOMAaTOB CONPOBOKICHUS
nH(pOPMaLMOHHBIX OJIOKOB, BeCbMa HHTepecHa. OO01IMii KOHTPOJIb 10 ATOTO M0Ka3all Halu4iue
okTaBel 49.5 (cama nupamuaa nepecTpoeHa), M30paHHbIN COCTaB UMEET MO3T C KOHTPOJIEM Ha
49.5 oxTaBe, IOTOMY aBTOMAaThl OyIyT cOpachiBaTh BCE, YTO HAAO MO IpOrpaMMe M Jaxe
Oonbire. Ilomcd€r rosocoB MPOU3BOAUTCS CTPOrO IO MaTpullaM, M HCIIOJIHEHUE
rapaHTUPOBAHO, KaK U MPEXJie, CHCTEMOI KOHTPOJIA (TUTF0OC aBTOMAThI COITPOBOXKIACHHUS).

Ectb He mpoBepeHHass MH(OpMaIMs, YTO HIAPUK - 3TO U €CTh CBSATOM TyX, KOTOPBII
uHoT1a TIocetaeT (mpuMmepHo no B.Beiconikomy - "Bo3Bpartmarocsi ¢ paboThl, palimnuib CTaBIIIO
y CTeHBL..") U30paHHBIX JaM JUIsl COTBOPEHHSI OYEPEAHOTO0 XPHUCTa, UCIOIb3Ys HEMOPOYHOE
3ayaTHe.

Ntak, 1epkoOBb SBISIETCA HE TOJBKO TEPMUHAIOM sl TNojydeHus I[Iporpammuoit
uH(pOpMali, HO ¥ OYUCTKU MO3Ta OT HAKOMUBIIETOCS. MyCOpa.

B cunarorax ucnosib3yroT KOHLEHTPATOPHI - CBEUH, MyCOP B MO3I€ IIPU 3TOM OCTaETCS.
DTOT MyCOp MOXKET SBJISATHCA TPUUMHON MHOTUX OOJIE3HEH.

Kcrarn, B npuianvHbIX pecTopanax (a B 3anagHoit EBporie - B 1omax) Bo BpeMs obeia Ha
CTOJIC 3aXUTAIOT CBeUM (IJIs1 KpacoThl). JleWCTBUTENIbHOE Ha3HAYEHWE CBEUCH - TOBBICHUTH
NOTEHLMA]l pEemETKH, MpPU 3TOM YJydllaeTcs IPOLECcC NUIIEBapeHUs. OJTU K€ CBEUYU
UCTIOJIB3YIOT BCE KOJIYHBI, Mard, 3Haxapku. CBe4H JOJDKHBI OBITH TOJNBKO M3 mapaduHa -
NPOAYKTa U3 HEPTH. DTOT MPOAYKT COAEPIKUT CEPY, HACTOTHI KOTOPOH SIBIISIFOTCS] 0a30BHIMU B
peméTke aTMochepsl.

Jns "3omororo mmumapna" Cucrema YnpaieHus pazpaboTana peMHKapHAIUIO, WU
Xpucroc, TO €CTb BEYHYIO JKM3Hb CO3JaHHOrO Mo3ra. bojee moapoOGHO - cMoOTpH
"Pennkapnanusa". Ecnu pemnkapHanuio yopate (yopana ¢ 2000 roma), To B IIEPKBH 3TOT

mpoIriecc Ha3BaH AHTUXPUCT, U caMa IIEPKOBb CTAHOBUTCS OECITOJIE3HOM.

BaaronatHelii oroHn

[TocnenoBarenbHOCTL TpOXOXKAEHUS [lacxu
ITacxa Obwia Bcerma, 3TO - €KErOJHBIM MPAa3gHUK, W €ro JOJDKHO OTMedYaTh BCE
YeJIOBEUYCCTRO.

Paccmompum nocnedosamenvnocmov noocomosku Ilacxu 2010-04-04-15-15.

N Mepornpustue Hauaino 3aBepmienne | McnonHenue

1 | YcraHoBka HOBOl HOPMbI BOJIbI 01-18-03-15 01-18-15-15 Hert

2 MakcuManbHbIe Harpy3KH 110 BCEM 01-19-15-15 01-24-02-11 Her
CTPYKTypaM (MacJIeHHIIA)

3 | MaxciManbHLC HArpysit o 01-25-15-15 | 01-31-02-11 |  Her
MUIIEBAPUTEIHHOMY TPAKTY

4 | MaKCHMATBHEIC HATpYSKit O 02-01-15-15 | 02-07-02-11 Her

KPOBOOOPAIICHHUIO U JBIXaHUIO
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5 | Maxcuabitbie Harpysidt o 02-08-15-15 | 02-14-02-11 Her
MOUEMNOJIOBOU CUCTEME
6 | IlosHbIN KOHTPOJIb JaHHBIX 02-15-15-15 02-21-02-11 Her
7 [ToaroroBka Bcex 4XX K MOTYYCHHIO
HOBBIX YacCTOT, OCT
7a | HoBble 4aCTOTBI CBSI3U 02-22-15-15 02-28-02-11 Her
76 | Jo3anuchk Mo3ra, HOBBIE CTPYKTYPHI 03-01-15-15 03-07-02-11 Hert
78 YcraHoBKa JIETKUX U CUCTEMBI 03-08-15-15 03-14-02-11 Her
KpOBOOOpaIieHus
7 YcTaHoBKa OOMEHHBIX MPOIIECCOB (BCE 03-15-15-15 03-21-02-11 Her
MUIIEBAPEHUE)
71 | YcTaHOBKa MOUYEIIOIOBOrO TPAKTa 03-22-15-15 03-28-02-11 Her
e Bce Kommuiekcbl cHUMarOT 4acTOTHI 53 04-03-02-11 04-03-18-11 Her
okTaBbl 10 11% y Bcex 4xx
Kommnexc Apapar (421) nst 560 poct
7 | rpaBUTAIIMOHHBIX noTeHManoB GP 1o 04-03-12-11 04-03-16-00 Her
123.88%
73 | CBsiTOI1 OTOHB 04-03-15-35 04-03-16-00 Ja
g | DOAIMOUENHE BCEX CIPYKTYP I 03-29-15-15 | 04-04-02-11 Her
Kommiiexkcam (conpoBosKaeHHe)
9 Connie 1a€T MAarHUTHBINA UMITYJIbC 04-04-03-15 04-04-03-27 Her
(paccesutocs B Kocmoce)
10 | Bece Kommiekchl IpOU3BOIAT MYCK. 04-04-15-15 04-04-27-15 Her
11 | Harpysku 04-05-02-11 04-11-19-00 Her
12 | Ucnonnenne HOBBIX [Iporpamm 04-12-06-11 Ha
O6wext 560 - »sHeprermueckas ycraHoBka B Mepycamume. AHaJOrHYHBIE - B

Camapkange, Codun, benoit nepksu (Ykpanna), B MaeBHukax (MockBa).

brmarogatueiii orons co3gaét Kommiekc Apapar. Llenb - yTBepauTh CyIIECTBOBAHHUE
COIPOBOKAECHMS BCEX IPEICTaBUTENEH "30J0TOro MUiuIMapAaa", Ipu 3TOM OCTAJIbHBIE TOXKE
JIOJKHBI pajioBarbes. Urak:

04-03-15-55 nosiB1eHHE CBAITOIO OTHS.

[Tpu sTom mpucyrcTBue: Ti1aBa Uepycanmumckoit (reHotun 422) u apMsSHCKOU (TEHOTHIT
421) uepkBei, Ha IOJXBATe - pyccKas mpaBociaBHas (reHOTHI 423) U KaTOJUKHU (TC€HOTHIIBI
441 u 442).

CocrosiHue:

1. Kommiekc Apapat He paboTaer.

2. O6wekT 560: Ha Bcex yactoTax moteHnuan P <= 2%, rpaButanmonusiii GP <= 4%,
BIIUSTHUS HET

2. B R <= 120 meTpoB ot rpoba (1ap) ObLIO YCTAaHOBJICHO:

Yacrotsl 53 okrassl (3kap) P <= 10%, GP <= 10% (ue obxwuraer).

Yacrotsl 84 oktassl (oronb) P >= 100%, GP >= 123.88% (roput Bo3ayx).

CHstue yacToT 53 OKTaBbl U pOCT NOTEHIMAIOB YacToT 84 okTaBsl ¢ 04-03-15-11 no 04-

03-16-00, muk ¢ 15-53.

—24—



A.M.Xarb160B «LlepkoBb»

C 16-00 poct noreHumanoB 4actoT 53 okraBbl 10 P <= 33%, cHATHE IpaBUTALlOHHBIX
noteHuuanoB GP <=33% (k 04-03-17-00),

CHIDKEHUE TMOTEHIMaaoB 4acTtoT &84 oktaBel 10 P <= 33%, rpaBUTalMOHHBIX
noteHuanoB GP <= 33%.

Bormpoc - kTo Toraa coznan cBaToit orous B 2010 rogy u uto x)AET "3010TON Musutnapa”?

B 2009 roxy B Mockse u B Hapo-®omuncke Obutr 3(hPeKxThI moyueHus ""cBITOro oras .
Bona, BeITekaromas U3 ropsimield ra3oBol KOJOHKH, OblIa XOJIOAHOW. bbutn co3maHbl Te ke
YCIIOBUS, UTO U IIPU MOJIy4YE€HUH CBATOrO OTHs B Mepycanume, HO TaM 3TO JI0JKEH ObUI JenaTh

Bcé Komruiekc Apapar.

Hactynun pexum oxuganus. C 2006 -06-06 pagoctasie Borm: OH ITPUILIE!

Ktro on? Jlns renorumna 421 (MCXOAHBIA, MUHUMAJIbHBIA IO YPOBHIO BOCHPHSTHS
[Iporpamm) 3T0 - Mommnax

Jns renotuna 422 - Amnax, qist reHotuna 423 - BOJOYHBIM U CUTapeTHBIM KOPOJIb -
narpuapx Kupu.

I'enotumnsl 441 u 442 - 310 "30710TOM MUJUIMOH", TaM BCETJa €CTh CBOM '"mama" (Ha3BaH
Pumckum).

Onnako mo Ilporpamme x 2012 romy AOMKEH MOSBUTHCA HOBBIM reHotun - 461
(coBepureHcTBO). Ho ammynel ¢ MO3roMm 3TOro reHoTHna momaiu B aBapuio B Camape u
HEW3BECTHO, YTO C HUMH CTaJIO (00BEeKT 3acTpsit Ha TiryouHe 1200 M, TpyOKy BbIX0/1a 00BEKTa
HaOmronanm). Jlata coBmaiia ¢ AaToi 3aTorieHus cranmuu "MUP".

[Toromy Bce Kommiekchl CpOYHO MEpeluid Ha MPOLECC PeopraHu3aluu, Mpu 3TOM B
TE€YEHHE JOCTATOYHO KOPOTKOT0 BpeMeHH (IIpHu oMol crenuainctoB bpurum Ilerponeym)
MPONIYT U3MEHEHUS BO BCEX CTPYKTYypax MO3ra BCeX MpeACTaBUTENEH '30J10TOr0 Musapaa'.

Huxkakoii 6onbiie mHpOpManuu moctynare He Oyner, U unepkosb yxke ¢ 2000 roma

BBITOJIHSET poJib "U€pHOM ABIPHI'".
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Kapkoe jero 2010

HOKJ’I&I{, HOI[FOTOBJ'IGHHHﬁ YBa)Xa€MbIM BE€AOMCTBOM, OTPAXKACT IIOJTHOC HCIIOHUMAaHUEC TOT'O,

YTO MPOUCXOUT HA 3eMIIE.

B HOBOM noKnaze, MOATOTOBICHHOM [UJISl ... YBaXKa€MbIM BEJIOMCTBOM, B COCTaBe
KOTOpPOT0 aKaJeMHUKH, TIOKTOpa HayK M CIIELUAJIMCTBI BCEX MAcTel TOBOPUTCA, YTO OBIBIIUI
BBICOKOTIOCTABJICHHBIN amepuKaHckuii ceHatop Teq CTuBeHc, ObLT yOUT Ha 3TON Heele mocie
TOTO KaK OH TMOMBITaJCS coOpaTh JOKa3aTeabCTBA 'IEMOHCTPUpPYIOLIME", UTO MPE3UAEHT
Obama cryCTHII ¢ IPUBSI3H pa3pyLIMTENbHOE "' TOTOJHOE OPYXHs " AMEPUKH, TPOTUB MUPA.

Kax panee coobmanock (3 aBrycra) Ha Temy - "Poccus ropur, Kurait Tonetr: CIIIA
BHUHOBHBI?", PYCCKMH Hay4dHbIA COTPYIHHUK J-p AHApedl ApemeB BCTyNUWI B Psabl
MEXITyHAPOJHBIX YUCHBIX U IKCIEPTOB, 3asIBUBIIMX O TOM, YTO OHU YOEKACHBI, UYTO KpalHUI
Xa0C MOTO/Ibl, B HACTOSAIIEE BpeMs M30UBAIOIINI HAITy TUTAHETY ObLT BhI3BAH OazupyroIIencs
Ha TexHoysoruu Tecma CUCTEMBl W YIHPABISUICS M3 AJSICKM aBpPOPAIbHOM MporpamMmMon
BBICOKOYACTOTHBIX aKTHUBHBIX MCCIICIOBaHNM, MHaYe n3BecTHOM kKak HAARP.

[[Ipumeuanue: Bo Bpems '"pexxuma TIyOMHHOM MOpckoi cBsi3u" paboTaror,
KOPOTKOBOJIHOBBIMU  PaIMOMMITYJIbCAMU KOTOpPBIE BCE€ C BOEHHOW TOYHOCTHIO, HMEIOT
JUTUTENBHOCTh POBHO 6,25 cekyHa U 15 unu 30 ceKyHIHbIE TPOMEKYTKH MEXKIY UMITYJILCAMH.
Te, NIMHHBIX U KOPOTKUX JIBOMYHBIX MPOMEXKYTKOB MEXIY HMITYJIbCaMH, Ha CaMOM JIejie
mudpoBku. YTo-TO BpOJE TOYEK M THPE OUeHb MeUIeHHON a30yku Mopse. B aTom pexume
MOIIIHOCTb, KaK MPAaBUJIO, HA MAKCUMYM. B oTiinumne oT uccienoBaTenbCcKoro peskuma, KOTOpbIit
B OCHOBHOM paboTaeT mo Hoyam, pexxum cBsizsu BMC CIIA mosxet ObITh B 11000€ BpeMst THS
¥ HOYH, B JIFOOOU Mecsl roaa. [lepenatunk MoxeT paboTaTh HeNpepbIBHO B TeueHue ot 10 1o
30 yacoB, WiIM OT OJHOrO 10 Heckoybkux naHell. [locne namamenus 9-11(opraHn3oBaHHOM
aaMuHMcTpanueil byma) Ha BeceMupHBIi TOProOBBIl LIEHTP U YEPE3 HECKOJIBKO MUHYT IOCIIE
3asiBiIeHUE npe3uieHTa o BoiciiieM O6oponnoM Coctostaun Yetrbipe (DefCon4), HAARP nauan
nepeaaur Ha BBICIICH MOIITHOCTH B TeueHue 18 yacoB B " pekxume TIryOOKOBOTHOM CBsI3H . DTO
eAMHCTBEHHBIN ciocob coobmmenus DefCon4 cocrosHus 1 0OHOBIIEHHE OOEBOI KOMAHIBI JIJIS
aAMEPUKAHCKUX SIJIEPHBIX MMOABOIHBIX JIOJAOK PACTIONIOXKEHHBIX HA MUJIHM B TITyOMHE OKeaHa. |

B cayuyae xaoca, mposiBJSIIOIIET0Csi BO BCeM MHPe KaK pe3yJbTaT pa3peumieHus
O0ambl, MO3BOJIMBIIET0 MCIOJb30BaTh 3TO KaracTtpoduyeckoe ''moroaHoe opyxue'
HAARP, oH MoxeT ObITb OXapaKTepM30BaH TOJIbKO Kak ''OuOjeickuil'" mo tem
ANOKAJIMITHYECKUM Pa3pyLIEeHUAM KOTOPble OH BbI3bIBaeT, I KOTOPbIe BKJIKYAIOT B
ceds:

- HamOoJbIIas kapa W pa3pymuTeNbHble moxapsl B Poccun, 3a mocnegaue 1000 ser

HaOJIFO JEHUIA.
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- HanOoJbIIIee HAaBOIHEHHE, U3 TepekuThIX LlenTpansHoii EBponoi, 3a mocneanue 6omee
yem 800 Jrer.

- HaBogHeHue B I[lakucrane, tak snuyecku Opranuzamms OObenuHeHHBIX Haruii
UMEHYeT 3Ty Merakaractpody koropas Xxyxe, yeM nyHamu B 2004 roxy, paspylIMBIIMMU
Oaccelin Muaniickoro okeaHa.

- HaBOJIHEHUE CTOJIb KaTacTpoduuHoe, B Kurtae, rae uncio xepTB pacTeT HEObIBAILIMU
TBICSTYHBIMH TEMIIaMHU.

- CTpAIlIHYIO TETIOBYIO BOJIHY B SIMOHNY, BRI3BABIIYIO B 0OJIbHHUIIAX, HAIUIBIB O0Jiee YeM
21000 »xepTB TEIIOBOIO yAapa.

- )Kapy OeclpeneIeHTHbIX MacIiTaboB, KOTOPasi OXBATUIIa BOCTOYHYIO U FOJKHYIO YaCTH
Coenunennbix lTaToB J€TOM 3TOr0 rojxa ¥ He MPOSBISET MPHU3HAKOB ocinalnenus. Takue
HU3KWE TeMriepaTypbl, B 3amagHod yactu Coemunennbix IlltaTtoB, uro depmepsl B
Kanudopauu B HacTosimee BpeMst COOOIIAIOT 0 THOETN CBOMX OBOIIEH U (PPYKTOB.

- KatacTpopuuecKkuil yaap 3acyxu B Adpuke, KoTopas nocrasuia 6oiee 10 MUILITHOHOB
YEJIOBEK Ha I'PaHb rOJIOAHON CMEPTH.

- Karactpoduueckas 3uma, mpoucxoasmas B FOxuoit AMmepuke, yousmias B bonmuun
OpUMEpPHO 3-6 MITH. PBIO, THICSYM TOJIOB CKOTa B bpaszumnuu, u coTHH mroneil.

- O B3aMMOCBSI3M 3TUX TJIOOAIBHBIX MOTOAHBIX KaTacTpo Mbl MOXEM IMPOYHUTATh, B
coobmienun koppecnonaenta Tom Knapk n3 HoBocreit Hayku 4-ro kanana BenukoOputanum,
KOTOPBIH B CBOEM BHCO 0OpaleHnu 1moj HazpaHueM "TypOoHaraeraTe b MyCCOHOB CTaBHUT B
TYHHUK CUHOIITUKOB'" TOBOPUT:

"OOBIYHO CTPYHHOE TEUCHHUE SIBISICTCS TUTAHTCKUM KPYTOBOPOTOM BBICOKOCKOPOCTHBIX
BETPOB, KOTOPBIE XJICHIYT MO KPYry B BEpXHUX cilosx aTMocheprl. CTpyu He y4acTBYIOT B
MOBCEIHEBHOM MOT0JIe - OHU CIUIIKOM BBICOKO - HO, TO, YTO OHU BBITAJIKUBAIOT aTMOchepy
BOKpYT ce0sl, O4eHb Ba)XHO B KPYNHOMACHITA0OHOM YTIPaBJIEHUH MOTOJON B HIKHHUX CIOSX.
[ToTok packosionca Ha aBe yacth. OfHa BETBb IOLIA HA ceBep, Apyras Ha ior. lIsaTHo
nocepenuHe 3acyxu B Poccum. Takas xkapTMHa LMPKYJSIUM BO3QyXa YCTAaHOBWJIACh HaJ
Poccueil 3HauMTENBbHO [OJbIIE, YeM OOBIYHO, B PE3yJIbTaTe€ YEro, TaM SKCTPEMalIbHbBIE
Temneparypsl ¥ noxapsl. Ho to, uro npoucxoaut Hajn IlakucraHoMm - Toxe BHOBe. FOxkHas
BETBb CTPYMHOI'O ITIOTOKA HUCIAJAIA METJIEW BHU3 10 TEX IIOp I0KA OHa He nepenuia ['mmanan
Ha ceBepo-3anaje [lakuctana. DkcnepTsl MeTeoponoruiueckoro 010po ckazaiu MHE, YTO 3TO
oueHb HeoObIuHO. U momydaercs, ObICTPO JBUKYLIUECS BETPHI BBICOTHBIX CTPYHHBIX TEUECHUIN
MIOMOTJIM TIOJICOCAaTh TEIJIbli, BIaXKHBIA, MYCCOHHBIM BO3AyX OYEHb OBICTPO U BBICOKO, B
aTMocdepy - ¥ 3TO BbI3BAIO TaKUE A0XKIHU, YTO MOJOOHBIX HUKTO HE MOKET BCHOMHUTH. JTO
TypOOHAAYB MYCCOHOB, eciau XOTuTe. OHM HE YBEpPEHBI, YTOOBI UYTO-THMOO0 TMOI00HOE

CIIy4aJIOCh paHbIie. "
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O cnocobnoctn HAARP, BiusiTh Ha Hamm 3eMHBIE BRICOTHBIC CTPYHHBIC TEUCHUS MBI
MOXEM Jajbllie MPOYMTaTh B JOKIanae, noaroroBieHHoM B 1990-x romax BBC CIIIA, B
KOTOPOM, B YACTHOCTH, TOBOPHUTCS:

"HAARP (aBpopasibHasg mporpamMma akTHUBHOTO BBICOKOYACTOTHOTO HCCIIEOBAHMS),
ctpoutcs ani BBC u BMC, kak BcnoMorarensHas npoekTy ARCO. IlpennokeHHbI Kak
HayyHoe wuccienoBanne, HAARP - TOHKO 3amMacKMpOBaHHBIA MpPOEKT, ''BO3MyIIEHUS"
noHoc(hepbl YpPEe3BBIYAMHO MOIIHBIMU JTy4aMH SHEPruu, 4yTOObl YBUIETh KAaKUM BOECHHBIM
MPUMEHEHUSIM 3TO MOxeT nociykuth. CornmacHo HAARP RFP, »tu snepretuyeckue yyu
OyAyT HWCHOJIB30BaHBL, YTOOBI "YHpPaBIATh MOHOCHEPHBIMH MpOIECCAaMH TaKHUM 00pazoMm,
YTOOBI CYIIECTBEHHO MOBBIMATH HcmonHeHue cucteM C3 (wiu, 3ampelnieHue AOCTYIMHOCTH
MPOTUBHUKY) ". DTO MOX0XKE HA OpY)KUE, s ATOro onucanus. Jpyrue mogoOHbIe MPOEKTHI,
npoxonar noa kogoseiMu HazBanusaMmH - BIME, RED AIR, CRRES, EXCEDE, CHARGE 1V,
WISP, ACTIVE, HIPAS, RADC, AIM, u t.1. .

S nepHbie 00MOBI B30pBaHHBIE, B BHICOTHBIX UCIIBITAHUAX B KOHILIE MIATHIECATHIX U HaYase
mectunecaTeix rogoB 1 CCCP u CIHIA, xoTopble npoaoKanuch nodtu 20 JeT, BbI3BaIU
M3MEHEHHUs NOro/Ibl ¥ CTpyHHBIX TedeHuid. Bunumo HAARP nHarpeBarenu, npeiararor TOT ke
NOTEHIIMAJ, TMOCKOJIbKY OHHM "Bo3mymiaroT" monochepy? Monocdepa siBisercs moMoM s
MHOI'MX TOJIE3HBIX IPUPOAHBIX SBICHUH, Cpeu HUX (UIbTpALMsl BPEIHBIX JIydeil colHIa U
OTpa’KE€HHE Pa o BOJH MCIIOJIb3YEMOE AJIs CBSA3U. XOTS HE COBCEM IOHATHO Kak, MOHOc(hepa
HEINOCPEACTBEHHO BJIMSET HA TIOTOJIHBIE CUCTEMBI U CTPYHHBIE TEUEHUs .

[puunnsl s OGambl, cnycTuTh ¢ npuBssu opyxune HAARP wa wmam Mup, Obutu
3aTpOHYJU JokJaae oT 3 aBrycra - " Poccus roput, Kutait Toner: CILIA BuHOBHBEI?"

N 310 He OKOHYATENbHBIN NepeYeHb:

- KatacTpopuueckux HaBoAHeHHUs B Kurae M amokamunrTuueckas apa M IOXKapbl B
Poccun, mnocraBar otux BparoB CIIIA B mnonoxeHuwe, MNpOCIIIMX aMEPUKAHCKON
IIPOJOBOJIBCTBEHHON IIOMOILH, TaK KaK MX JICTHHE 3€PHOBBIC KYJBTYpbl YHHYTOXKAIOTCS Ha
OecrnpereICHTHOW OCHOBE.

- SMIMYECKHe HaBOJAHEHUs, npoucxoxasume B [lakucrane, pakTHUECKH yHUYTOKHMBILIUE
Haruto, e€ cmocoOHOCTh Kak MPOKOPMHUTH TaK U 3alMIATh ce0s1, Tex koro ObaMa Ha3HAYWII B
Ka4eCTBE HOMEPA OIMH, U3 HECMETHOTO YMCJIa aMEPUKAHCKUX BParos.

- paspymmTenbHoe Terio npoucxoaut B CoequaeHHbix [llTaTax, uro mo3sommut Obame
npotonkHyTh B Konrpecce CILIA HanoroByio moauTHKY "TJI00aTbHOTO MOTEIUICHUs", KOTOpast
0 MHEHHI0O MHOTMX Oyner '"mociaemgHuM TIBo3leM", HEOOXOOUMBIM JUISl YHUUYTOXKECHUS
CoenunenHbix lITaToB, B KauecTBE OCHOBHOW MUPOBOM J€p>KaBhI.

nn

- Kak "Henpensunennsie mociaeacTBus" " moroaHoi BoiHbI" O0aMbl TPOTHB BCETO MHUPA,

HbIHE MBI MOXEM TOJIBKO YBUIETh TO, KaK MacCOBOE HCTpPEOJICHHE SIPOBBIX KYyJIbTYp B
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CeBepHOM TOJNYIIAPHH CEHYac BBI3OBET MPOOBOJILCTBEHHBIE OYHTBI, U KaK MHQIISALIHUOHHOE
JIaBJIEHNE OCHOBAHHOE Ha TOM, YTO MaJIO UILHU OCTaeTcs YTOOBI MPOKOpMuUTh [ anety, BronHe
MOJKET 3arHaTh HAC BCEX COBMECTHO, B MUPOBBIC BOMHBI.

N, nakonen, XoTst Mbl He 3HAaeM, 4YTO Oy/AeT pe3yJbTATOM I3THX 3HAMEHATEJIbHBIX
cOOBITHI1, HO B HAIIIUX CHJIAX, IPeAYNPeIUTh, YTO IOMHMO BCEro Npo4ero, Bce, YNTas 3TH
CJI0BA JOJIKHBI CIeJIaTh COXpPaHEHHEe NPOJOBOJILCTBUS CBOMM IJIABHBIM IIPHOPHUTETOM,

MOCKOJIbKY 310 JleTo I'opsi - HecomHeHHO, cTaHeT 3umoii HenoBoJsibcTBa.
MHeHue TWIEeTAHTA OT HAYKH.

B noknage orpakeHa Touka 3peHUST MUPOBOTO COOOIIECTBa, YOEXKIEHHOTO, YTO MBI
KUBEM Ha METEOpUTE, HAMMYKAaHHOM Ta3amu (atmocdepa) U HeThI0O KaK OTXOJbI THUCHUS
JIpeBHEMN JIPEBECUHBI, KOTOPasi KOMIIAKTHO pacriojaraiach TOJIbKO B TEX CTpaHaX, KOTOpPbIE HE
mobsat CHIA. IToromy CIHIA u pemmina Bcex Haka3aTh (M ceOs TOXKE).

Ho BepHémcsi K pe3ybTaTam.

Cucrema VYmpasneHuss 3eMiu IpU3Hajga OHKCIEPUMEHT, NpoBoauMblii ¢ 0 rona,
HeyJauyHbIM. B pamkax moctpoeHust HOBOro Mo3ra Jjs "30J10Toro Muumapaa” u Tem Oosee
s "3070TOor0 MWUIMOHA" HE Obutm JOCcTUTHYTHI [Iporpammusie menu. He ymamock
MIPOU3BECTH CTHIKOBKY Ha aTOMHOM YPOBHE OTJEIBHBIX CTPYKTYp, moTomy ¢ 2007 roga O6b110
MPHUHSITO pelieHne 0 Bo3Bpare k 0 roay, 4ToObl HAYaTh BCE cCHAYama.

Ecnu panbiie mo0oii mpeacTaBuTelns "3010TOro Mumuapaa" MOr B MUCBMEHHOUN W B
yCTHOW ¢opMe oOpatutbcst B KaHuemsipuio CHCTeMbl YTpaBiIeHHUs, TO Ha CETOJHS 9Ta
BO3MOXXHOCTh YOpaHa. To ecTb, TMKBUIUPOBAHbI BCE BUJIBI CBS3H, co3aHHbIe ¢ 0 rofa.

Ho nukBupmanus - 3TO HE TOJIBKO YHUYTOXKEHUE OMNPENEIEHHBIX YacTOT. DTO - U
MaTepuaIn3alus TyYMaHOHIOB, KX OOJIbIIIe HET B HEMHEPIIMOHHBIX CTPYKTYPax M MX MAaCCOBOE
nposiBlieHHuEe HaO0JaeTcsi BO MHOTUX perroHax. Tak, B MockBe - 3TO BILH, KJIOMbI, MAyKU
(3TUM 1eTOM MOCKBY aTakyroT mayku. Takoro uX KOJIMYECTBa B CTOJIMIIE B MPOILIbIE TOABI HE
HAOJI01ATI0Ch, CAMBIMU PACIPOCTPAHCHHBIMU BUIAMH, 3alOJOHUBIIMMHU CEeHYac CTOJMILY,
SIBJISIIOTCS KPECTOBHKUM M TAyKU-CETOUYHMKHU). BCE 3TM mosie3Hble TBapu TOTOBHJIKMCH Ha
MEPCIIEKTHUBY.

beiio 3ameueno (CMMU), uto B cmore Bcs Tabnmuma MenneneeBa. Ho Ttabmuna
MenzeneeBa He COAEPKUT UOHHBIX CTPYKTYpP, HEOOXOAMMBIX AJii OOMEHHBIX MPOLIECCOB, a
ropeHue Topda u I1eCoB He MOXKET JaTh BCIO TaOIuILy. OCYIIECTBISIICS MEPEBO U3 MOHHBIX
CTPYKTYp B CTaOMIIbHEIE.

Otkyna B3sutach xapa B Poccun? Ha Manreimmnake (KazaxcraHn) pactyT nepeBbs U

KYCTapHHKH, JIETOM TaM Temreparypa 10 60°, Ho mouemy-To TaM HH4ero He roput. B Poccun
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ropen Bo3ayx! O4eBHIIBI pacCKa3bIBalM, YTO (POPMHPOBATMCH OTHEHHBIE LIAphl, KOTOPHIE
CBOOOJHO IIEpeMeNIaiiCh Ha COTHU METPOB.

Tak xe ropenmu Kamudopuus, ['peuns, Wcnanus, [lopryramus, ror @panmuu. D10
SIBIICHHE - 00paTHOE "CBATOMY OTHIO".

Ecnu roput Bo3ayx, TO MOTEHIMAIBl BCEX YACTOT PEIIETKH aTMoc(epsl B 3aJaHHOM
pEeruoHe YCTaHOBJIEHBI B MAKCUMYM, CIIMUYEK [IPH 3TOM HE TPEeOyIOTCS.

ABromarel CucteM YmpaBieHUs HMMEIOT IIKaTy HM)KHEr0O M BEPXHETO IMPEIeIoB
MOTEHIINAJIOB, KOTOPHIE OHM U MOJAJECPKUBAIOT. JTa mKana umeet 12 "ckopocreit". Tak, ¢ 21
MIOHS HIKHMI mpejien Temmeparypsl = 22.5° mpu 3TOM pocT TeMIepaTyphl OTHOCHTENBHO
mikHero npegena +12°. Dta mopma nepsurcs g0 15 asrycra. Ho B 2010 rogy Cucrema
VYnpaBieHus ycTaHOBWJIA HWKHUW Tipenen mia tepputopun EBpomnelickoit yactu Poccuun +
28.5°, u mauanmcek pexopasl. Ho 3Ta Temmeparypa - cpemHsas s 6onee uem 12400 gacToT
(cpemHsist Temreparypa MO TOCHHUTaio). ECTh 3aBUCMMOCTH MO TJaBHBIM YacTOTaM - €CIIU
cpelHsAs TemImeparypa JocTMria 3HadeHus 38.5°, To MO uyacToTam, CBA3aHHBIX C
MaTtepuanusanueii, umeem t° > 55°,

Kpome Toro, momHuMaeTcsi HHXKHUM Mpenes Temneparypbl mosra. [lpu moctuxennn
snagenus 33.5° Mosxer 6bITH MHDApKT, ecriu aBToMaThl CucTeMsl Ypasnenus 106asat 9 - 10°.

Bce usmenenus, BIMSIOMINE HA YEIOBEKA, UIYT B CTPYKTypax 4acTtoT 16 - 128 okraB, u
HUKAaKHEe TEXHUYECKHE JOCTHIKCHMSI YEJIOBEKa HE B COCTOSIHUM BOCHPOU3BECTH TO, YTO
npoucxoaut ceityac. OnbiTel Tecna - 10 50 okTaBbl, KOMIUIEKC Ha AJISICKE HE UMEET HUKAKOTO
OTHOILIEHHS K MTPOUCXOAIIEMY, U ccbuika Ha OGamy OecriouBeHHA.

C 19 aBrycra ycraHaBiIMBaeTCs CICAYIOIIMNA HUXKHUI Npenesl TeMIepaTrypbl Ha
Tepputopuu Esponeiickoit yactu Poccun = 33.5° . Ilpubassre 12° u momyumre HOBBIE
pekopasl. 'opeth Oyaer BCE, 4TO pacmoyioKeHO HaJl 00beKTaMu (HaXOATCs Ha TTyOuHE OT -
2200 o -4400 meTpoB).

To, uro Oynmer mnpoucxomutb B EBpome, Asum, Amepuke, Adpuxe, ABcTpanuy,
AHTapKTHAE, TeMma CJIEeAyIOUIMX PELEH3UM M0 Mepe MOCTYIJIEHUS 0KJIaJ0B HaBepX OT

YBaKaeMbIX CTPYKTYD.
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Y10 TaKoe abiXaHue, U3BECTHO BCEM

Ha 3emne gplmar Bce - TUIaHeTa, PHIOBI, YEIOBEK M OJHOKIETOYHBIE. O IbIXaHUU
M3BECTHO JIa)Ke HAYKe.

Nrak, uro xe 3HaeT Hayka? OtmetuM 310 1o kHure "buonorus K.Bummu, WU3n. Mup
Mocksa, 1968". HekoTopsle KOMMEHTapHUH IAJIETAaHTA OT HAYKH 3aKJIFOUYEHBI B "'<..>".

sksk

JHepruw s BcexX 0ecUUCIeHHBIX ()OPM AKTHBHOCTH PACTEHUI M KUBOTHBIX
JAOCTABJSAIOT peakuuu Ouosioruyeckoro okxucieHus. CyllecTBEHHYH0 4YacTb JITHX
peakuuii CoOCTaBJISAET MEPEHOC ATOMOB BOJIOPO/A € OAHOI MOJIEKYJIbI (I0HOPA) HA APYTYI0
(akuenTop)

<npu XHMHYECKOM OTpbIBe JHepruss oTpbiBa 0OoJbiie, 4eM 3ddekT

HCIIOJIL30BAHUA>,

B opranuszme 601bIIMHCTBA KUBOTHBIX M PACTCHUI UMEETCS sl COSTUHEHUHN, KaX IbIi
U3 KOTOPBIX IPUHUMAET BOJIOPOA (WJIH €ro AJIEKTPOH) OT MPEANIECTBYIOIIETO COCTUHEHUS U
oTHAET ero nociueaywneMy. KoHeuHbIM akIIenTOpOM BOJOPOAA CIYKUT KUCIOPOI, KOTOPBIH

IpeBpaliaeTcs B BOAY.

Tak Kak OpraHu3M MOXET XpaHUTh JHUIIb HEOOJBIION 3amac KHUCIOpoAa B BUJC
OKCHUTEMOTJIOOMHAa KPOBH WJIM AHAJIOTUYHOMY €My OKCHUTE€MOIJIOOMHA MBIMII, IS
nojiepKanusi oOMeHa BEIIeCTB TpeOyeTcsl HempephiBHAs IOCTaBKa KHCIOPOAA K KaXIOH
KJIETKE.

Bonbmast gacte kinerok 6e3 KHciIopoja OBICTPO MOTMOAET, 0COOEHHO YUYyBCTBHUTEIHHBI

KJIETKW Mo3Ta. B pyrux peakuusix oT MoJieKyJ cyOcTara OTUICTUIAETCS YTIIEKUCIOTa.

JexapOokcujimpoBaHue - OTHIENJIEHHE YIJIEKUCI0THI OT 00Jiee KPYNMHOH MOJIEKYJIbI
MOKeT TMPOMCXOAUTH HE3aBHCHMO OT KucJaopoaa. JIpoxiku, Hampumep, MOryT
paclielUIfiTh caxap A0 CHHPTA M YIVIEKHCJOTHI He yHOTpelJasisi KUCJIA0pPoa </IErkue
AYOJHMPYIOT KeJTYT0K>,

Oo0pa3syomasicsi yrjieKucJa0Ta J10/LKHA BbBIBOAUTHLCS M3 OPraHM3Ma, TAK KaK OHa
pearupyer ¢ BOAOH, o0pa3ys yYrojbHyw kKuciaory H2COs3 (<ablmarth Jydine Moj

BBIXJIOITHOM TPY0oif aBTOMOOMIA - TaM MHOro CO:2 >).

TepMuH AbIXaHHe MCNOJB3YIOT JJIs 0003HAYeHUs] TeX MPOLeccOB, MPH NMOMOLIH
KOTOPBIX KHBOTHBbIC M PACTEHHMS MOTPEOJSIIOT KHCJIOPOA, OTAAIT YIJIEKHCJIOTY H

NnepeBOASAAT JHEPru0 B (opmy, AOCTYNHYI0 AJs OMOJOrHYecKOro HCIOJIb30BAHMS,
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HanpuMmep, B pOpMy XHMHUYECKOH IHEPIHH, 3aKJINYE¢HHON B docaTHbIX cBassax ATD

(aneno3unTpTdocdara) <npu t = 3.6 K>,

Crnennanu3upoBaHHbIH OpPraH J0JI’KeH HMeThb TOHKYI0 CTeHKY (MeMOpaHa 3Toil
CTeHKH /10JZKHA OBITh NOJYNPOHHMIIAeMOii), YTOObI He NMpenATcTBOBaTh TU(dy3un; oH
J0JIKeH BCeraa MMeTh BJIAKHYI0 NTOBEPXHOCTD, YTOObI KHCJI0POI U YIVIEKHCJI0TAa MOIJIN
ObITH PACTBOPEHBI B BOJIe <pPACTBOPSATH JIy4llle B OT/AeJbLHONH NMPoOupKe>; HAKOHEI, OH
JO0JIKEH XOpouIo CHa0KaTbhbCcsli KpoBbl. Ilpu HempsAMOM JbIXaHHMM Ta3000MeH MEKIY
KJIEeTKAMHM TeJIa M Cpefoil BKJIWYaeT ABe ()a3bl - BHCIIHIOI M BHYTPeHHIOKO. BHemHee
AbIXaHHME COCTOMT B 00MeHe razamMu nmyTém 1 Qy3un Mexay BHEIIHel cpeloil U KPOBbIO
NPH MOMOIIM CHENHMATU3UPOBAHHOIO OPraHa, HANPUMEP, JErKoro y MJIeKONMUTALINX.
BHyTpeHHee abIXaHHe 3aK/JIH0YaeTCs B ra3000MeHe MeKAy KPOBbI0O M KJIETKaMH TeJa.

ITepenoc razos mesxkay AByMsl S TUMH (a3aMHu OCYLIECTBJIsIET CHCTeMa KPOBOOOpalieHHs.

JbixaHue y yesoBeKka

Y 4enoBeka, Kak M y APYrMX MO3BOHOYHBIX, AbIIIAIIAX BO3AYXOM, AbIXaTeIbHAs
CHCTEMa COCTOMT M3 JIErKMX M MyTeill, N0 KOTOPBIM BO31YX IPOXOJAMT B JIETKHE.
IIpociienum myTh MOJIEKYJIbI KHCJI0POAa, BXOAAIIMX B opranusM. Bo3ayx Bxoaur 4yepes
HApYKHbI¢ HOCOBbIC OTBEPCTHUs, HJIH HO3JAPH, KOTOPbIe BeAYT B HOCOBYI0 IOJIOCTBH -
00JIb1IIOC IPOCTPAHCTBO, HAXO/sIIIIeeCs] BbIIIe POTOBOM MOJO0CTH M HHKe FOJIOBHOI0 MO3ra
<ecJIM MO3I' HUZKe TaJuu, To Mecto?>. HocoBasi M0JIOCTH COAEPKUT OPraH OOOHSIHMSA U
BBICT/IAHA JMUTENHEM, OTAeasmuM ciausdb. Ilpoxoas dyepes 3Ty moJocTb, BO3AYX
ouyMiiaercsi oT nbliim U corpesaercss <10 3200 rpaaycos>. Korma kanwuisipbl HOCOBOM
MOJIOCTH Ype3MEePHO PACHIMPATCH, BbI3bIBasi M30bITOYHOe 00pa3oBaHHMe CJIM3H, TO
NOSIBJISIETCS HACMOPK <y YMHOBHHMKA IPH MOJYYeHUH B3ITKU HO3PH paclinpsiioTces 0e3

HacMOpKa>.

N3 Hoca BO31yX NPOXOAMT 4Yepe3 BHYTPeHHHE HO3IPH, WJIM X0aHbI, B IVIOTKY, IAe
NepeKpelMBalOTCs MyTH NUIIEBAPUTEIbHON M AbIXaTeabHOM cuctem. Ilnmma npoxoaur
U3 FOPTAaHU B KeJIYI0K, a BO3AYX HAET Jajiblie yepe3 ropTaHb U Tpaxero.

Jas Toro, 4yTo0bl MUIIA He MOMaJajia B rOPTaHb U TPaxew M He MOBpeXxAaia
He)KHbIe 000J104YKH, BHICTWIAKOIIME 3TH OPraHbl, MPH KaXI0M NPOrJATHIBAHUN THIIU
OTBepCTHE TOPTAHU NMPHUKPHIBAETCH 0COOBIM XPAILIOM, HA3bIBAEMbIM HAATOPTAHHMKOM.
K cuacTblo, 3TO NPOMCXOAUT ABTOMATHYECKH, M HAM He MPUXOJUTCS BCAKHMI pa3, Koraa

MBI IJI0TaeM, BCIIOMUHATDB 0 TOM, YTO HY’KHO 3aKPbITh HAATOPTAHHHUK <Byl]l OJHAXK/IbI
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€ro He 3aKpbLI>. I/I3pe;u<a 3TOT aBTOMATHYECKHII MeXaHHM3M INOJABOAMT Hac, 1 IMUIia

nomnajaaer '"He B TO ropJio''.

I'opTanb, uHOrAa 00pa3ylolIasi BUAUMBIH CHAPY’KH BBICTYN - KaJAbIK, COAEPKUT
r0JI0COBBIE CBSI3KH - JIMUTETHAIbHBIE CKIAIKH, KOTOPbIE IPH NPOX0KACHUH MKy HUMH
BO3J1yXa BHOPHUPYIOT, Npou3Boas 3ByK. HaTsikeHue rosiocOBBIX CBSA30K peryJjHpyercs
0cO0bIMH MBIIIIAMH, YTO MO3BOJIAeT BbIAABaTh 3BYKH Pa3HOH BBICOTHI <IpH

MOCTYKUBAHUH M0 KAABIKY M312¢TCSl XaPAKTEPHBbIH 3BYK OYTHIIIOYHOI0 CTEKJIa™>,

Tpaxew, WM ropJjio, MOKHO OTJIHYUTH OT NMHUIIEBOJA MO XPSIEBbIM KOJIbIAM,
HAXOASIIUMCH BHYTPHU €é CTEHOK M He MO3BOJISIOIIMM eil cnaaarbesi. Bo Bpemsi B1oxa
JaBJIeHHE BO3/yXa B Tpaxee HU:Ke aTMOC(epHOro u 0e3 XpsileBbIX KoJiell OHA ObLiIa ObI

cAaBJICHA.

Ha ypoBHe npukpenjieHusi nepBoro pedpa Kk rpyauHe <oTc4yéT pédep oT Komunka>
Tpaxesi pa3BeTBJIAETCH Ha ABa XpPAllEeBbIX OpOHXa, MAYIIUX B Jérkue. BHyTpu Jérkoro
KaKAbli OPOHX pa3BeTBJIsIeTCSI HA OPOHXHOJIbI, KOTOpPble B CBOI O4Yepelb MOBTOPHO
BEeTBATCH Ha BcEé Oosiee y3kHe TPYOOUKHM, BeAylide K KOHLEBBIM MOJOCTAM -
AIbBEOJIAPHBIM Memo4YKkaM. B cTteHkax Han0osiee TOHKMX OPOHXHMOJI M AJIbBEOJAPHbBIX
MEIIOYKOB  HAXOAATCH Mejb4yaiiluMe 4ameo0pasHble TMOJOCTH, Ha3blBaeMble

aJIbBE0JIaMH, OKPYKEHHBIE T'YCTOH CeThbI0 KPOBEHOCHBIX KANTUJLISIPOB.

CTeHKM ajibBe0J1 TOHKH M BJIaXKHBI <3zapanee mnponurtanbl C:HsOH >, uro
MO3BOJIsIET MOJIEKYJIAaM Ia30B <Bce M3BeCTHbIE U HeM3BECTHbIE ra3bl™> JIerko MpPoXoAuTh
yepe3 HUX B Kanuuasipbl. Ilo mpuOamn3uTeabHOH oOleHKe, 00mIasi IJIOIAAb AJIbBeEOJ,
yepe3 KOTOpyro MOryT 1u(pyHIMPOBATH rasbl, cocTaBsieT cBbime 100 M2, To ecth B 50 ¢

JIMIIHUM pa3 00JibllIe MOBEPXHOCTH KOXKH.

CreHku Tpaxem W OpPOHXOB COCTOAAT M3 BHYTPEHHEr0 JMHMTEJHAJBHOIO CJIOf,
HAPY/KHOT'0 COeJMHHMTEJbHOTKAHHOIO CJI0S1 M CPEHEro cJjosi, CoJep:Kalero xpsiesBble
KOJIbIA W IVIaJIKHe MbIIIeYHble BOJOKHA (Y 4YeJ0BeKa, CTPAaJaloliero acTMoil, 3TH
MbIlIeYHbIe BOJIOKHA Ype3MEPHO CHJIbHO COKPAILAITCH, 4YTO BbI3BIBAET CY:KEHHUE
NpocBeTa MeJIKMX OpOHXOB M 3aTpyiaHsieT AbIXxaHue). B asnurenmm copepxkarcs
PeCHHUYHBIE KJIeTKU. brueHne pecHMYeKk NPONCXOAUT HeNPePbIBHO B OJHOM HANIPABJICHHUH,
U KOIJa TBEp/Able YaCTULIbI, HANIPUMeP, NbUIMHKH, MONAJaI0T HA BJIAKHYI0 IOBEPXHOCTh

JMUTEINA, OHA 3a1CPKUBAOTCH Bbl[leﬂﬂeMOﬁ AMUTEJINEM CIIU3bI0, U OueHue PECHUYCK
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BBIHOCHUT MX OOpPaTHO K IVIOTKe. JTO BaKHbI MEXaHHM3M 3allUThl OPraHU3Ma oOT
B/AbIXaeMbIX OaKTepuil (SHEKOTOPbIe DAKTEPUH TOKE HMEKT PeCHUYKN>).

ITo mepe TOro, kak OPOHXHMOJIBI M MX Pa3BeTBJEHHS CTAHOBATCSH YiKe, CTEHKH HX
JeJIAITCS TOHbILE, XPSAILIEBbIA CJI0il Hc4Ye3aeT, a PeCHUYHbIE KJIETKH 3aMellalTCs

IVIOCKHUM 3IIUTEIHUEM.

CTeHKH aJIbBE0J COCTOSAT TOJBKO M3 OJHOI0 CJOA IUVIOCKHX >SNHUTEINAJIbHBIX
KJIeTok. Ilpeanmosnaranocs, 4To aJibBeOJAPHbINA INMUTEINH TaK:Ke OHOCJIONHBINA, 0THAKO
HCCJIeIOBAHNS MPHU MOMOIIM 3J1eKTPOHHOI0 MHKPOCKONA MOKA3aJM, YTO OH COCTOUT W3
JABYX CJI0€B - aJIbBEOJISIPHOI0 NN TEUSA U YHA0TeIUS KATWILISIPOB, OTAEJISI0IIEro BO31yX,
HaXoJsi[Uiicss B ajbBeojax, OT KpoBH. Mexay ajJbBeolaMH PaCHOJIOKEHbI
MOJAEePKUBAKOIIME UX THKH IJTACTUYHON COCMHUTEIbHOM TKAHU. ITO NPUAAET JErKUM
TaAKYI0 3JIACTUYHOCTD, YTO €CJIHU HEMOCPEeICTBEHHO MOCJIe U3BJIeYEeHHUs] U3 TeJIa dKUBOTHOTO
HAAYTh HX 4Yepe3 TpPaxew, KAK BO3AYUIHbIH IIap, W MOCJe 3TOr0 OTKPBITH OTBEpPCTHE
Tpaxen, TO OHH OJarogapsi cBoeil YNPYrocTH CKHUMAKTCS U BBITAJIKHBAIT BO3AYyX
Hapyxy. JIérkoe CHa0KeHO KaK [ABUraTeJbHbIMM HepBaAMH, HAYIIUMH K TIJIaAKOl
MYCKyJaType OpOHXOB W OpOHXMOJI, TAK ¥ 4YYBCTBUTEJILHBIMH HeEPBaMM,
Pa3BeTBISIIUMHCS MOBCIOAY <H3BECTHO, YTO €CJIM ITOT HEePB 00MAaKHYTh B Kypape,

OCTaJIbHOE MO’KHO He pacCMaTpUBaTh>.

Kaxnoe s1érkoe, kak 1 BHYTPEHHsIs1 IOBEPXHOCTh I'PYAHOM MOJIOCTH, B KOTOPOil
HAXOAATCA JI€rKHMe, NOKPBITO TOHKHM CJI0eM IJIAJKOr0 JIHUTeJHusl, Ha3blBaeMoOro
mieBpoii. O6a JMcTKa IIeBPHI BCEr/Aa BJAXKHBI, YTO YMEHbIIAET TPEHUE, KOIAa JIErKue
NPU AbIXaHUM JBUIalTCA B IPyAHOH mojocTH. /[aBjieHHe B IJIEBPAJIbHOH MOJOCTH
(Mexay ABYMsl JTUCTKAMM IIEBPbI) 00BIYHO ObIBaeT MeHbIIe aTMOC(pEpHOro <e psijie

ciayyaeB JE€rKkue MOKHO MOMEeHSITh MeCTaMu>,

Jlérkue B CHJIy CBOeH YNPYroCTH CTPEMSITCA OTOWTH OT TPYJAHOH CTE€HKH, B
pe3yJibTaTe 4ero B rpyAHOM MOJIOCTH CO3XAETCHA YacTH4YHbI BakyyM. IlIpu Bocnmajienuu
IIEBPBI €€ JMUTEJINH BbIIeJISeT dKUIKOCTh, CKAIJIMBAIONUIYIOCS B MOJIOCTH MEKAY JErKUM
U TPYIHOH KJIETKOH; 3TO COCTOSIHME Ha3biBaeTcs ILUIeBPUTOM. B ciydae Tskéaoro
TyOepKyJé3a HHOTAa He00X0AMMO ObIBAeT BbI3BATH CIAJeHHE OJTHOI0 JIETKOro, 4YTo0dbl
NMPeI0CTABUTh MOKOH HH(PUIUPOBAHHBIM TKAaHAM. JTOr0 JOCTUralT, MPOKAJIbIBasA
TPYAHYK0 CTEHKY UM BIIyCKasl B IPYAHYI0 MOJIOCTh CTEPHJIbHBII BO3AYyX; B pe3yjbTarTe

Jérkoe cnajaaer 0Jjiarogaps cBoeii COOCTBEHHOM 3J1aCTHYHOCTH.
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MexaHuka nmpouecca AbIXaHus.

Heo6xonumo sICHO pa3nuuarh AbIXaHUE KAaK OJHY M3 OCHOBHBIX KM3HEHHBIX (DyHKLUH,
TO €CTh ra3000MeH MEXIy KJIETKOH U OKpY’Karoliel cpefoil (KOTOPBIH COCTOUT y YelloOBeKa U3
TpEX (a3: BHEIIHETO JAbIXaHUs, IEPEHOCOB ra30B KPOBBIO M BHYTPEHHETO JIBIXaHUS ), U BHEIITHEE
JbIXaHUE - MEXaHUUYECKUI MPOLIECC HAOIHEHUS JIETKUX BO3JyXOM (B/10X) U BBIITYCKaHHE 3TOTO
BO3yXa Hapyxky (BbL10X). Tak Kak KpOBb JIETOUHBIX KANMWUIAPOB HENPEPHIBHO YIAIsAET U3
JIBBEOJIIPHOTO BO3JyXa KHUCIOPOA M OTHAET B3aMEH YIJIEKHCIOTY, HEOOXOIMMOCTh CMEHBI
BO3JlyXa B JIETKUX OYEBHUJHA. Y 4YEIIOBEKA LUKJI IbIXaHMUS, COCTOSIUMM U3 BIOXa U BBIAOXA,

noBTopsiercst 15 - 18 pa3 B MUHYTY.

VY yenoBeka u Ipyrux MIECKOMUTAIOIIUX CTPOSHUE 1 B3AUMOPACIIONOKEHHE pEOEP, MBILII]
TPYAHON KJIETKH U nuadparMbl o0ecreunBaeT OOIBIIYIO TOJBUKHOCTh 3TUX AJIIEMEHTOB, YTO
MO3BOJISIET TIPOU3BOIHPHO YBEITMYHUBATh WM YMEHbBINATh 00BEM IpyaHO# monoctu. Korma ero
HEOOXOAMMO YBEIUYHTH (BI0X), MEXKPEOESPHBIC MBIIIIIBI COKPAIIAIOTCS, OTTATUBAS TEPEIHUE
KOHIIBI pEOEp BBEPX M BIEPET; TaKOE JBIKEHUE BO3MOXKHO Oyiarogaps Kak Obl "mrapHupHOMY"
COeMHEHUIO p&0ep C MO3BOHOYHUKOM. B TO ke Bpems nuadparma, oopasyromias THO TPyaHON
MOJIOCTH, COKPAIIAETCS U CTAHOBUTCS MEHEE BBIINYKJIOW B CBOEHW BEPXHEM 4YaCTH, YTO TOXKE
YBEJIMYUBAET TMOJOCTh. [lOCKONBKY MpPOCTPAHCTBO TPYJHOM TMOJOCTH 3aMKHYTO, 3TO
yBennueHue o0bEMa MPUBOAUT K YMEHBIIECHUIO NaBJICHHUS B JETKUX W, KOrJa JaBJICHHE
CTaHOBHUTCS HUXKE aTMOC(HEPHOTO, HAPYKHBIN BO3IYyX yCTpEeMIISIETCS Yepe3 Tpaxer, OpoHXH,
aJbBEOJIbHBIE MEIIOYKH W aiibBeoJibl. [Ipu BBIIOXE BO3AYyX BBITAJIKUBACTCS U3 JETKUX
Oyiaroaps 2JIaCTUYHOCTH CaMUX JIETKUX U TSHKECTU CTEHOK TPYTHOM KIIETKU <KAK JI0JKHUKHT

B Ka3uHo>. Bo Bpems Bioxa JErkue 1no Mepe HaroJHEHUs UX BO3YXOM PacTATUBAIOTCA.

[ocne paccnabienuss MexpEOEpHBIX MBI pEOpa MOTYYar0T BO3SMOXHOCTh BEPHYTHCS B
IIEpPBOHAYAIILHOE MOJI0KEHHUE, @ OJTHOBPEMEHHOE pacciiabiieHue Auadparmsl BEIET K TOMY, UTO
O] JaBJIEHUEM OPIaHOB, PACHOJOXKEHHBIX B OpPIOIIHOW MOJOCTH, OHA BHOBb IPUHHUMAET
KynosiooOpa3Hyio ¢opmy. B pesynbrare 00bEM TIpyAHOH MOJOCTH YMEHBIIACTCSA, YTO
II03BOJISICT PACTAHYTOM yNPYrOW TKaHU JIETKUX CKATbCA U BBITOJIKHYTH BO3/yX, BOLICIIINN B
nérkue npu BAoxe. Bo Bpemst MplieuHONM paOOThI MAaCCUBHOE pacciabiieHne MeXpEOepHBIX
MBILI U JuadparMel MPOUMCXOAUT HEIOCTATOYHO OBICTPO I TOrO, 4TOOBI BO3AYX YCHEl
BBINTH U3 IETKHUX JI0 HaYaIa CIeAYIOIETro BI0Xa, U TO YMEHBIIICHHE 00bEMA TPy THOM MTOJIOCTH
IPOM3BOIUTCS MYyTEM COKpalleHHus M. Kpome MBI, ToJHUMAONMX pédpa MpH BIOXeE,
MMEETCsl BTOPas IPyMIa MBIIIL, BOJOKHA KOTOPBIX UAYT IO IPSIMBIM YIJIOM K IIEPBBIM; 3TH

MBIIIIBI OITYCKAIOT MepeAHNE KOHIBI pEOEp, yMEHbIIas TEM CaMbIM 00BEM IPYTHOM KIIETKH.
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MBI TPYIHONW CTEHKH TaKXKe COKPAILAIOTCs, 3aCTaBIIsAs OpraHbl OPIONIHON MOJIOCTH

JABUTH BBEpX Ha nuadparMy U 3aTeM JOMOJHUTEILHO YCKOPATH 3JACTUYECKOE CHKATHE JIETKUX.

HpI/I AbIXaHUHN CTCHKHN FPYI[HOﬁ IIOJIOCTH HUKOIr'Ja HE AAaBsAT Ha JIETKUE U HE BBIKUMAIOT
N3 HUX BO3AYX; YMCHBIICHUC OG’béMa FPYI[HOﬁ MHOJIOCTH JIHIIL II03BOIACT JIETKUM CKUMAThCS
Oyaromapsi ux coOCTBeHHOM ympyroct. Kamienb u ymxaHue MpeaCcTaBIsSIOT cO00i GopMbl
YCHJICHHOTO BBIJIOXa, TPH KOTOPOM BCJICJICTBHE YHEPTUIHOTO COKPALICHUST MBI OPIOIIHOM
CTCHKH OpTaHbl, JIXKAIUe B OPIOITHOMN MOJIOCTH, IaBAT Ha AuadparmMy, pe3ko yMeHbIIas 00bEM
IPYIHOW TMOJIOCTH M OBICTPO BBITAIKHBAs BO3IyX M3 JErKuX. Tpaxes, IJIOTKa W JApyrHUe
AbIXATCJIbHBIC ITYTH HC BBIIIOJIHAIOT HUKAKON aKTUBHOM MBIIICYHOU q)yHKLII/II/I B AbIXaHHUHW, OHU
CIIy’KaT JIMIIb TPOBOSIIMMHU KaHajlaMd. B HEKOTOPBIX CIlydasX NMPH 3aKPHITUU MPOCBETA
TOpPTaHU MPUXOIUTCS CO3/1aBaTh HCKYCCTBEHHOE OTBEPCTHE B OOJIACTH IIIEH ISl TPOX 0K ICHHSI

BO31yXa B TPAXCHO; AbIXAaTCIILHBIC IBUKCHUS ITOCJIC 3TOTO MPOUCXOAAT HOPMAJIBHO.

JlaBnenue Bo3myxa B JIETKUX U3MEHSETCS TIPH KaXKIOM JIbIXaTeIIbHOM JBHKEHUU.

B mpomexyTkax MeXIy BIOXOM M BBIIOXOM M IOCJICAYIOIIUM BJIOXOM OHO PaBHO
aTMoc(hepHOMY, TaK KaK HApPY>KHBIM BO3IyX B JETKUX CBOOOIHO COOOIIAETCS MEXIY COOOM.
Korna naumnaercst B1OX, AaBi€HUE BO3/AyXa B JErKUX MOHUXKaercs Ha 1-2 mMm pr. CT., 4TO
3aCTaBJISIET BO3YyX BXOJWTH B JIETkWe. K KOHIly BIOXa BOIICAIIMNA BO3AyX YpPaBHHUBACT

JaBIICHUE.

B Havasie BpIIOXa CHJIa YNPYrOCTH JIETKUX CXKUMAET COACPIKALUMNCA B HUX BO3IYX,
JIaBJIEHUE €ro CTAaHOBUTCS Ha 2-3 MM pT. CT. BbIIIE aTMOC(EPHOTO U BCIEACTBHUE 3TOTO BO3AYX
BBIXOAUT M3 JErkux. K KOHIly BBIIOXa JaBJIEHHE, KOHEYHO, BO3BpAIA€TCi K YPOBHIO

aTMOC(epHOro.

sk

HUrak, Mbl BHHMATEJbHO NMPOCMOTPEJM TOYKY 3peHHsl matajoroanaroma. Uro

HEJb3d YBUAECTD U HEJIb35 Oﬁ'bﬂCHI/ITB, nMes 3Ty TOUKY 3pe}mﬂ?

Touka 3peHMs JUJICTAHTA 0T HAYKH

Kaxaplii yesioBek umMeeT aypy. ITa aypa co31aéTcsi BCeMH KJIEeTKAMH OPraHu3Ma u
310 b™ - pacnag (peakuus 00MEHHBIX MPOLECCOB). JTAa Ke peaKlHus ecTb U B JErKHX.
PaGoroii Jérkmx ympasJjsieT TOJbLKO MO3l, HMKaKHe MbINIIBI M pPéOpa He MOryT
ABUTATHCSI CAMOCTOSAITEJIbHO 0e3 yNnpaBJIleHUsl, Xaoca B OPraHu3Me HeT, OH MOSABJIsIETCS

TOJbKO B YCIOBHAX OTCYTCTBUA MO3ra. Huxkakoii Mo3r He AOMMYCTUT BAOX CMECH, HE
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NpeIHA3HAYEeHHON s JabixaHus. /laBjieHue, HeoOXoaumoe Ji BAOXa H BbII0XA,
co31aéTcsl MPH MCIOJHEHUM KOMAaHJ MO3ra, MOTOMY NPH BbIAOXe MO BOAOH, NpH
HAYBAHUM BO3AYUIHBIX IIAPOB H T.1. JaBJeHHe B JErkMX HAMHOIO MNpeBbINIAeT

aTtMocgepHoe (MoxkeT ObITh U B 1.43 pa3a).

Best cucTrema AbIXaHHMs YCJIOBHO pa3jiesieHa Ha 3 4acTH.

1. KontpoJsb BabixaeMoii cmecu. Beé, UTo 0THeCeHO K BepXHeil 4acTH JErkux, uMmeeT
KpoMe BcCero, emé U HeMHepPUHOHHYI0 Maccy. JTO CHCTeMbl KOHTpoJs Tputus. Eciamn
TPUTHI He MMeeT YacTOT, HA KOTOPBIii HACTPOEH MO3I, BO3AYIIHAsA CMeCh B JIETKHE He

aomyckaercs. J{0J5KHO ObITH TOJIBKO TO, YTO MOKHO NepepadoTaTh.

2. MlamMATh JE€rKuxX. ITO aBTOMATHYECKASI CHCTEMAa, HACTPOEHHAas HA Ty YacCTOTY,
KoTopas sBjasercsa 0a3oBoil mo Ilporpamme (IIporpamma BBoauTces Ha Ilacxy). Mosr
YCTAHABJIMBAaeT BEPXHUI W HMKHUN mpeaesbl mo 0aze, U mpeaejbl KBAHTOBAHUA 110
octaabHbIM YactoraM. [lpumep. Eciiu 6a3oBas yacrora 71.450450, u npenesbl paBHbI
148% un 12% nNJI0THOCTH TMOTEHIHAJOB (BePpXHMA M HUKHHI COOTBETCTBEHHO), TO
4acToTa, KOTOpasi Mcmob3oBajiach A0 BBoaa Ilporpammebr (67.450450), 6yner umerhb
npeneabl 88% u 33% NJIO0THOCTH MOTEHIMAJIOB, a K1y0aupyomas yacrora 66% u 48%.
Ecin Her 0a30BOii 4acTOTBhI, MO3I YCTAHABJIHMBAET HW3bATHE IOTEHIHAJIOB U3
3JIEKTPOHHBIX CJI0EB TPUTHSA M3 KJIETOK OPraHu3Ma, YTO NMPUBOAUT K 00e€3BOKMBAHMIO

KJeToK. Hukakue JIeKapCcTBa 3A€Chb YK€ HE IIOMOI'YT.

3. Cucrema odMeHa. ['JIaBHBIM 3J1eMEHTOM BO3AYLIHOM CMeCH SIBJISIETCH TPHUTHIA,
KOTOpPbIA uMeeT 3 JJeKTPOoHHBIX ciaost (1, 7, 16 oauexkrponHble cJjou). Bcee
rpaBUTALMOHHBIE (8 pelIéTOK) BHELIHUE CJI0M MMEIOT IUIOTHOCTh MOTEHI[HAJIOB MeHee
2%, moToMy npH B3BCIIMBAHUM BO3yXa CaM TPUTHH He 00HAPYKUBaeTCH (MIPAKTHYECKH
3TO0 HeMHepPUUOHHAsE Macca). CneKTpaJbHbIA AHAJIN3 €ro TaKk:Ke He 00HAPY:KMBaeT, TaK
KaK HeT paananuoHHbIX 4yacToT. Ha 2007 roa ycranoBjena 71 okTaBa,  HMEHHO OHA U
3aHMMaeT BePXHHUH 3JIeKTPOHHBIN ciaoi. Ciaenyommue 2 c10s1 - 3T0 OKTaBbl 67 u 61.
KcraTn, Boga Toxke nmeet pemiéTky 71 oktaBbl. O0OMeHHbIE POLECCHI MPOUCXOASAT MMy TEM
pacnaga TpuTHs U (POpMUPOBAHMS KHCJIOPoAa (HEMHEPIUOHHOI0) C COXPaHEHHEM
0a30Boil okTaBbl. Il HEeMHEPUMOHHOW MAacChl Mperpajg He CyLIecTByeT, pacmaj
CONMPOBOX/AAETCH MOSBJIEHUEM HOBOI0 H30TONA TPHUTHS, KOTOPbIi W Ha3bIBAeTCs
KUCI0opoaoM. OTaejbHO CYWIECTBYIOUNIHN JIErOYHBIH KPYr KPOBOOOpalieHUs
npeAHa3Ha4YeH AJs1 (popMHUPOBaAHUS BCeX O0OMEHHBIX Mpoueccos, npu 31oM pH miaasmbl

KPOBH Bcerjaa J0JKHO ObITh B mpenenax 6.88 - 7.45. Ormerum, uro pH miasmbl
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u3MeHsieTcss B 3TuX npeaenax or 0.5 g0 8 cek. Mo3r ormevaer 3T0 U3MEeHeHHe, U KOTAa
JOCTUTAETCsl 3HAaYeHne HUKHero npenena + 0.26 (pH = 7.14), npoucxoaut cpadaTbiBaHue
aBToMaTa Ha 3a00p ouyepenHoil mapTuu cmecu. Ilpu JerapruyeckoM cHe 3TOT mpeae

MOKET ObITh AOCTUTHYT M 3a MeCHll, IOTOMY B 3TOM CHE O0BIYHOE ABbIXaHUE OTCYTCTBYET.

HckyccTBeHHas 3a/1ep:KKa IbIXaHUS MPUBOAUT K TOMY, YTO 00MEHHBbIE NMPOLecChI

NPOU3BOJSATCSH C APYTMMH CJIOSIMU TPUTHS, HO TaM JIpyrue COOTHOIIEHHS Mpe/iesioB.

PacnosoxkeHnne Bcex CTPYKTYP JErKUX ONpPeAea1eHo (PYHKIHOHAIBHO OTHOCHTEILHO

HEHMHEPIHHUOHHBIX MACC CUCTEM KOHTPOJHA H o0MeHaA.

KoneuHno, Jérkue HeJib3sl NepecTaBjsiTb (MEHATb MeCTAMM), HeJlb3sl BBOJAMTH

NOCTOPOHHME NMPeAMEThI, INYHTHPYOLINeE 1elCTBUSI HeMHePIHOHHOMH MacChl.

31ech He paccmaTpuBaroTcs 0oJie3Hu. Eciim HeT 0a30B0i#i 4acTOThI, 3THX 00J1e3Hel
MWIJIMOHBI, HEKOTOPbIE U3 HUX U3BECTHHI MeauIMHe (TYyOepKyJié3, mieBput, OP3 u tak
najee). Het u He Mo:KeT ObITH PEKOMEHIANUI 10 JIeYeHHI0, He00X0IMMO TOJBKO 3HATD,
ycranoBujaa Cucrema Ynpasiaenus Bam Marpumy, KoTopas CcoOAepKHMT 4YacTOThI,

BBeAéHHbIE 110 [Iporpamme, uim ona npo Bac 3a0bL1a.
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A ecTh jiv HayKa?

KTto monyuaer peansHyto nadopmaiuro?

BBeneunue

Axanemuk Burtaumnii Jlazapesud 'mH30ypr, moaBeasi UTOru pa3BUuTHsI COBPEeMEHHOM

HAYKH, BbIBeJI IVIaBHbIe HanpaBJieHust pa3sutus ¢pusnku B XXI Beke.

Ero utor - u3zBecTtHas HaM cOBpeMeHHas Hayka. Co3/1aHO MPOCTPAHCTBO, HAa3bIBAEMOE
HAyKOH, I'Zle HeT Jake HaMEKa Ha CTPYKTYpYy aroma, CTPOEHHE MaTepuH U COOCTBEHHO Ha
HayKy.

Bcé Baumanue - Ha ormax (¢ 1964 3anperusin KpuTuky JiiHIITeliHA).

"MOXHO paccuuTBIBaTh Ha TO, 4YTO B XXI Beke Hayka OyAeT pa3BHBAThCS HE MEHEE
ObicTpo, yeM B ymenmeM XX croietun. Bmecte ¢ Tem ¢Qu3umka Tak paspociach M
IuddepeHpoBagachk, 4Tro 3a JEPEBbIMU TPYAHO pasMAfeTh Jec, TPYIHO OXBaTUTh
MBICJIEHHBIM B30POM KapTHHY COBPEMEHHOM (PM3MKH KakK L1eJI0ro. Mexay TeM Takas KapTHHa
CYULIECTBYET U, HECMOTPSI Ha BCE OTBETBIICHUS, Y (PH3UKU UMEETCS CTEPKEHb. TaKUM CTEpKHEM
ABIISIIOTCSL (DyHAAMEHTAlbHbIE TOHATHS U 3aKOHBI, C(OPMYJIMPOBAHHBIE B TEOPETUYECKOM
buzuke" (B.I'ma3dypr).

Hrak, Crucok "OCOOEHHO BaXKHBIX M MHTEPECHBIX NpoljeM" ¢ TOUKH 3pEHUs

B.I'un30ypra:
Makpoguzuka

1. YopaBinsieMslil siepHbIN CUHTES.

2. BricokoTeMneparypHas 1 KOMHaTHOTEMIIEPATYPHAsl CBEPXIPOBOAUMOCTD.

3. Metamumnueckuii Boaopo. Jpyrue sk30Tu4ecKue BeecTna.

4. JIByMepHasi »JIEKTPOHHAsl >KUAKOCTh (aHOMalbHbIM 3¢ ¢dexkT Xomia M HEKOTOpbIe
npyrue 3¢ dexTsr).

5. HexoTopble BOIIPOCH (PU3UKHU TBEPOTO TeNa (TETEPOCTPYKTYPHI B IOTYNPOBOTHUKAX,
MEePEX0/Ibl METaI-AUSIEKTPHUK, BOJIHBI 3apSAJ0BON U CIIMHOBOM IJIOTHOCTH, ME30CKOITHKA).

6. ®a3oBbIe MEPEXO/IbI BTOPOTO POJIa U POACTBEHHbIE UM. HeKOTOpBIE MpUMEpPHI TAKUX
nepexonoB. OxnaxkaeHue (B YaCTHOCTH, JIa3€pPHOE) 10 CBEPXHM3KUX TemIepatyp. bose-
SUHILTEHOBCKAs KOHJICHC AU B ra3ax.

7. ®uzuka nosepxHoctu. Knacrepsi.

8. Kunakue kpuctamibl. CEerHeTO3IEKTPUKH.
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9. ®ynnepensl. HanotpyOxu.

10. [ToBeneHue BeleCTBA B CBEPXCUIIbHBIX MAarHUTHBIX TOJISX.

11. Henuneitnas ¢pusuka. TypOyneHTHOCTh. ConuToHbl. Xaoc. CTpaHHBIE aTTPAKTOPHI.
12. Pa3zepsl, rpa3epbl, CBEPXMOLIHBIE JIa3€PHI.

13. CBepxTsiKenbie 31eMEHThI. DK30TUUECKHE SI/Ipa.

Muxkpoghuzuka

1. Cnextp macc. KBapku u rmroonsl. KBanToBas xpomonnHamuka. KBapk-rirooHHast
miasma.

2. Enqunas teopus cnaboro u 3J1eKTPOMAarHUTHOTO B3aumoaeicTeus. W - u 7°-6030HHBI.
JlenToHBI.

3. CrannaptHas mojenb. Benukoe oobenunenne. CynepoObsenunenue. Pacnaa nporoHa.
Macca HelTpuHO. MarHuTHBIE MOHOIIOJIH.

4. ®dynaamMeHTallbHas JUIMHA. B3anmomeicTBre YacTUI] TPU BBICOKMX U CBEPXBBICOKHX
sHeprusax. Komnaaepsr.

5. Hecoxpanenue CP-nHBapMaHTHOCTH.

6. HenuneiiHble ABIE€HUS B BaKyyM€ M B CBEPXCUJIBHBIX AJIEKTPOMAarHUTHBIX IOJIAX.
®da30BbIE IEPEXO/IBI B BAKYYME.

7. CtpyHsl. M-Teopus.

Acmpogu3zuka

1. DkcriepuMeHTaIbHas MTPOBEPKA OOIIEH TEOPUHU OTHOCUTEIIBHOCTH.

2. I'paBUTaIIMOHHBIC BOJHBI, UX JIETEKTHPOBAHUE.

3. Kocmonoruyeckast npobiema. Mudusauus. L-uien. CBA3b MeXAy KOCMOJOTHEH U
(U3UKON BHICOKUX SHEPTHH.

4. HeliTpoHHBIE 3B€3/bI U MyJibcapbl. CBEPXHOBBIE 3BE3/IbI.

5. UepHnsle apipel. KocMuyeckue cTpyHbI(?).

6. KBazaps! u sigpa ranaktuk. O6pazoBaHKe TaTaKTHK.

7. [Ipobnema TeMHO# MaTepuu (CKPBHITOM MAacChl) U €€ ACTCKTUPOBAHUS.

8. [IpoucxoxaeHne KOCMUYECKHUX JIy4el CO CBEPXBBICOKOU SHEPTUEH.

9. I'amma-Bcrecku. ['unepHoBbie.

10. Heiitpunnas ¢usuka u actpoHoMusi. HelTpuHHBIE OCIIMIUISLINY.

To ectp "nomanu" npeacrout cyuiectBoBaTh U B X XI Beke.
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Tenepr muenue yuénoro. Kysuue IOpwmii I'eprueBnu. "®usnka - Hayka Wi

JkeHayka?"

IOpI/Iﬁ FeoprneBnq B OCHOBHOM IIPAaBUJIBHO OTMETUJI COCTOSIHUE HAYKH, IPUBOIUM

€ro BbICKa3bIBAHUA (10 ***)

CognepkaTelbHyI0 9acTh HayYHBIX 3HAHUW O mpupoze Gu3uku (anabcuUuUMPOBAIH.

Teopernueckne TpeAMETHBIE MOJCIM OHHM pa3padaThiBaii HAa OCHOBE HE O0BEKTHBHOM

uHpopMalMu, a CYObeKTHBHOW, WM He pa3padaTbiBajM BOBCe, M IPOOJIEMBI

€CTECTBO3HAHMUS, M0 MX CioBaM, "oOxomunu" unn "cHuManu". BoT TpaaullMOHHBIE CIIOCOOBI

"00xoma" ¥ MOTyYEeHHBIC MOJICIIH:

1. Jloraikui ¥ BEIMBICTIBI (RpuMam cyobeKmueHo20 Ha0 00bEeKMUBHbIM):

2.

BCEMUPHOE TATOTEHUE;
JBM>KEHUE TJTAHET 110 MHEPLMHU B a0COIOTHOM ITyCTOTE;

npu CBOOOAHOM NAaJEHUHM Tela €ro MNOTEHIMaJbHas SHEPrusl MNpeBpamiaercs B
KHHETUYECKYIO;

Opu  KoJeOaHWSIX MasTHHKAa €ro TOTEHIMajbHAas »JHEpPrus IpeBpaliacTcs B
KMHETHYECKYIO U 00PaTHO;

TepMosepHble peakiuy Ha ColHLE;

3BE3/1bI KaK Ia30BbIC LIAPBI;

H T.I.

[Tognmena wu3y4aemMbiXx OOBEKTOB "4u€pHBIMH sIIUKaMU" ¥ pa3paboTKa UX

MaTEeMaTUYECKUX MOJENEH (npumam popmol HaAO codeprcanuem):

3.

3aKOH BC€MI/IpHOFO TATOTCHUS, 3AKOHbI MCXaHHUKH,
3aKOHBI AJIEKTPOCTATUKHU U AJIEKTPOIUHAMUKH;
MOIACIN TGOpI/II\/'I OTHOCHUTCIIbHOCTH,

MOJEJI KBAaHTOBOM M BOJITHOBOM MEXaHHUKHU,

" T.I.

HonyquI/Ie MMPpECAMETHBIX MO,I[CJ'ICﬁ N3 MaTeMaTHYCCKUX (JIOZM uecKue cnexKyasauuu,

npumam gopmol HAO coOepIHcanHuem):

SHEPrus (Mamepuaru308anHblll MamemMamuyeckull napamemp);
MOTEHLIMAJIbHAS YHEPIUsl MOJHATOrO Tena (Mamepuaiu308anHblil Mamemamuieckuu

napamvemp);
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—  BpeMs (Mamepuaiu308anHHblil MamemMamuieckull napamemp),

— TpaBUTAIIMOHHBIC, JIEKTPOMArHUTHBIC W Apyrue (U3NYecKue mois (nonyyeHvl u3
BEKMOPHBIX NOJIEU CUT MA2OMEHUs);

—  HUCKPHBJIEHHOE YEeTBIPEXMEPHOE MIPOCTPAHCTBO-BPEMS (nonyueno u3
mamemamuyeckoll Mooen),

— CHHYCOHJaJbHO-KOCHHYCOHMIATbHBIC TOMEPEUHbIE AIEKTPOMATHUTHBIC BOJHBI (0Cb
Vell08020 apeyMeHma mpueoHOMempuyeckux QyHKYull 3aMeHeHd 0Cbl0 HAMYpPAaibHbIX
yucen);

— HT.O

4. HenpaBuiIbHOE UCTOJIKOBAHUE SIBICHUN IPUPOBI U SKCIIEPUMEHTANIbHBIX PE3YJIbTaTOB
(npumam cyoveKmueH020 HAO 00LEKMUBHBIM).

— yBEJIMYEHHE CKOPOCTH CBOOOJHOTO TMAZCHUS Tl OOBSCHEHO Kak pe3yJbTar
MpeBpalieHus] BOOOpakaeMOi MOTEHUUATbHON YHEPTHH B KHHETUYECKYIO;

— JIBIDKEHUE TUTAHET UCTOJKOBAHO KaK JIBIKEHUE 110 UHEPIINY;

— WCKPHBJICHHE TPACKTOPUNM MHUKPOUYACTHI] B KaMmepe BuIIbCOHAa MCTOJKOBAHO Kak
CIIEICTBHE  B3aUMOJECHCTBUS  BOOOpaKaeMbIX  JJIEKTPUYECKUX  3apsiioB €
BOOOpakaeMbIM MarHUTHBIM TIOJIEM;

— TOcle HEyAayHoro omnbiTa MaiikenbcoHa (GU3MKH OTKA3aduCh OT MPU3HAHUS
peanbHOCTH 3hupa;

— MHOTOJICTHSISL HEy/IadHasi 0X0Ta 3a JIEKTPOHOM TPHBENia K TMOSBICHUIO MPUHITUIIA
HeonpenenéuHoctH I eitsendepra;

— CHEKTPbl aTOMOB OOBSCHEHBI KaK CJEJICTBUE MEPECKaKUBAHUS AJIEKTPOHOB-BOJIH C
OJTHO¥ OpOUTHI HA APYTYIO, MPU KOTOPOM OHH SIKOOBI M3ITy4at0T (DOTOHBI-BOJHBL

— DHEpProoOdMeH OOBEKTOB IMPHU MOCPEJCTBE MOTOKOB M BOJH 3(Hpa HCTOIKOBAH KaK
HSHEProoOMEH C MOMOIIbIO KBAaHTOB (PU3MUECKUX TOJEW: TPAaBUTOHOB, 3JEKTPOHOB,
(hOTOHOB H T.I1.;

— HT.O

5. Pa3zpaboTka HOBBIX MoOjeNied Ha OCHOBE paHee pa3paOdOTaHHBIX (J1ocuueckue
CReKynAyUU, npUMam cydveKmueHo20 Ha0 00bEeKMUBHBIM):

— T'PaBUTOHBI, MAarHETOHBI, 3JEKTPOHBI, (POTOHBI (KBAHMbBL 800OPANCAMBIX PUIUYECKUX

nonetl),

— MOJCIN IUIaHCTApHBIX aTOMOB (nocmpoeHbl U3z 9JIEKmMpOHO68 U NPOMOHOE, AK0ObI

00671a0arWUX INEKMPUYECKUMU 3APAOAMU);
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— CWIbHBIE  B3auMoJeWcCTBUs  (yoepoicugarom 8  A0pax  amomos  AKoObl
ommankugarowuecs: opye om opyea npomousl);

— Bonubl Lpénunarepa u Jle bpoiinsa (ompasicarom eoobpadxicaemviii KOpnycKyIsApHO-
80IHOBOT OYANUIM INEKMPOHOB);

— KBaHT jaelictBus (mocrostaHas [Tnanka) u mpuniun 3anpera [laymu (nossuiucs, koeoa
@u3uKy no02oHANU NOO NPUPOOY SUNOMEMUUECKVIO NIAHEMAPHYI0 MOOelb amoma
Hazeaoku-Pesepgopoa);,

— BAJICHTHBIE 3JIEKTPOHBI (KOOI C83618A10M AMOMbL 8 MOIEK)Ibl);

—  CBOOOJIHBIE DJIEKTPOHHI (IKOOBI 0OPA3YIOM INEKMPUUECKUL MOK),

— cunsl Ban-/lep-Baansca (axobur  yoepowcusaiom 6 Kpucmanniax 2aeKmpudecKu
HeUmpanivHvlie amomol U MOJIEKYJIbl);

— 4&pHBIE ABIPHI (HOABUNUCH KAK Pe3YIbmam nposieleHUs 000paAXCAeMO20 8CEMUPHO20
ms2omeHusl),

- -HAT.OI

6. [Tonmena siBJIeHUH MPUPOIBI BOOOpaKaeMbIMHU (1K00Obl 9KBUBAIEHMHBIMIL) SIBICHUSIMHU
(npumam cyoveKmueHo20 HAO 00LEKMUBHBIM).

— osHeproooMeHn CoiHIA ¢ MJIAHETaMU U BO3JCHCTBHUS BO3HUKAIOIIUX MPU 3TOM CHII
MOJIMEHEHbI BO3JCHCTBHEM BCEMHUPHOIO TATOTEHHUS, TPaBUTALIMOHHOTO IO,
HCKPUBJICHHOT'O IPOCTPAHCTBA;

— TPOAOJIBbHBIE BOJHBI yHpyroi nedopmanuu >pupa TOIMEHEHBI MONEPEIYHBIMU
BOJIHAMH IJIEKTPOMArHUTHOTO TOJIS;

— o2HeprooOMeH 3emiid cO CBOOOJIHO MaJalollUM TeJIOM MHOAMEHEH MpeBpalleHueM
BOOOpakaeMoi MOTEHIINAIHLHON SHEPTUU B KHHETHYECKYIO;

— DHEpProoOMeH OOBEKTOB TMpHU TOCPEACTBE TMOTOKOB W BOJH 3dupa MOAMEHEH
SHEProoOMEHOM TMPHU TMOCPEACTBE KBAHTOB BOOOpakaeMbIX (PH3UYECKUX TOJCH:
IPaBUTOHOB, AJIEKTPOHOB, (POTOHOB U T.II.;

— UW3MCHEHWE TEMIIOB DBOJIIOIMH MHUKPOYACTHI] (MIO-Me30H08) TIPU CYOCBETOBOM
CKOPOCTH OOBSCHEHO KakK CIIEJICTBHE W3MEHEHHs XOJa MEePCOHAIBLHOTO BPEMEHH
MUKpPOYACTHII;

- HUT.I
7. Mopnenu TteopeTHUecKOod (UIMKM HE OTPaXalOT TNPUUYUHBI M MEXaHU3MBI

IPaBUTALMOHHBIX, 3JIEKTPOMAarHUTHBIX U JPYTHX B3aUMOJCHCTBHI, MTOATOMY O€CIOIe3HbI AJIs

€CTCCTBO3HAHM, MHAYC I'OBOPA, HC UMCIOT Hay‘IHOﬁ LOEHHOCTH.
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8. OgHAaKO MOJIENH UMEIOT MPAKTUYECKYIO MOJIE3HOCTh, TO3TOMY (Ha OcHO8e npuHyuna
npaKmuKa - Kpumepuil ucmunpl) ObUTA TIPUHATHI 32 A0COJIOTHYI0 MCTHHY U ITEPEHECEHbI U3

Teopuu B pupoay. B urore pusuku co3ganm cBoii COOCTBEHHBIM BOOOpakaeMbIii MUP.

8. lxonaran Cu¢t B cBo€ Bpems BoicMest1 IITonemest u HproToHa, paccka3aB ycTraMu
cBoero I'ymimsepa 0 mpocTakax-JanyTsHaX, KOTOphIE, 3a0bIB 0 peajbHOM MHpE, KHJIH B

CBOHX COOCTBEHHBIX MHUpax.

9. ®U3UKH U CETOMIHS )KUBYT B CBOMX MHUpPaX - U3YYAIOT SIBJICHUS U OOBEKTHI, KOTOPHIE
CaMH K€ MPUIYMAIH (K8ApKU, CMPYHbI, OMHOCUMENbHOE 8peMs, husuiecKue nous, 4épHule
ObIpbl, OONBLWIOU 63DPbIE U M.N.) WU TIOJYYHUIH UCKYCCTBEHHO TNPHU JIPOOJICHUU aTOMOB Ha

YCKOPUTENSIX, B TO BpeMsl Kak peajibHasi IPUPOAA OCTAETCS He U3YyUYEeHHOM.

HUroru ¢pusznkmn

CoBpemenHas (u3nueckas KapTHHAa MUpa HAllOMUHAET Jjake He JIOCKYTHOE OJIeslo, a
Ky4y HECOBMECTHUMBIX JIOCKYTOB.

He o0bsicHEeHBI (11U 00BsCHEHbl HENPABUTILHO):

— abCoNIIOTHOE JBMKEHUE U a0CONIIOTHAS SHEPTUS;

— MEXaHU3MBI TATOTEHUS U OTTAJIKUBAHHUSI;

— YCTPOMCTBO U TBEPAOTEIHLHOE BPAIICHUE CITUPATHHBIX TAIAKTHK;

— MWCTOYHMK TemioBod sSHeprun ConHUA, UHUKIBI COJHEYHOW AKTUBHOCTH,
middepennmansaoe Bpamenue Comnnua, FOnurepa, Catypna u 3emiu;

— JBWxeHue JIyHbl, 3eMJIM U APYTUX TUIAHET;

— TIPUIUBBL, TPWINBHBIC U CE30HHBIC TCUCHUS U BETPHI, BKIIFOYAst MyCCOHBI,

— cBOOOJHOE MaJICHHE TeN W KOoJeOaHUs MasTHUKOB, YBEIHMYECHHUE SHEPTUU CBOOOIHO
MAJArOIINX TeJl U HCTOYHUK 3TOW SHEPTUH;

— BO3HUKHOBEHHE U YCTPOWCTBO HYKJIOHOB U OOBEAMHEHHE HX B TPEXMEpHBIC
CUCTEMBI — aTOMBI, MOJICKYJIbI ¥ BEIIECTBA; XUMHUECKHE CBOWCTBA aTOMOB, MOJIEKYI
U BEIIIECTB;

—  TeIJIOBBIC, CBETOBHIE U IPYTHE BOJHBI; TIOJIAPU3AIIMS U IPYTHE CBOWCTBA BOJIH;

— (u3uMyecKkue CBOMCTBA aTOMOB, MOJIGKYJ M BEIIECTB, TOM 4YHCIE TBEPIOCTD,
YIOPYTOCTh, TEIIOEMKOCTD, TEIJIONPOBOJHOCTh, TEIJIOBOE PACHIMpPEHUE, arperaTHbIe
COCTOSIHMSI BEIIECTBA, AHW30TPOMHUS M MAarHETU3M KPHUCTAIJIOB, MPUTSKEHUE H

OTTAJIKMBAHHUC ITIOCTOSIHHBIX MarHuTOB,

—44 —



A.M.XatpI00B «A ecTb JIn HayKa?»

— CYIIHOCTH OJJICKTPUYCCKOTO TOKa, TCIIJIOBOC W MArHuTHOC ,Z[€I>'ICTBH$I TOKa,
COMMPOTUBJICHUC U CBCPXIIPOBOANUMOCTDb NPOBOAHHUKOB, 3JICKTPOMArouTHAsA UHAYKIHA,;

— HNPUYUHBI U3JIYUCHUA U pacliaga aTOMOB;

— JJIMTCJIBHOC COXPAHCHUC B aTOMax aTOMHOM OHCPIUU U e€ MexaHudeckas CYHUIHOCTb;

— HUT.J.,HUT.I.

Yro ecTh pusnka?

Ha3piBath pu3HKy HAYKOM O IPUPOIE HET TOCTATOUHBIX OCHOBAaHUM.

B MeTonosorun naput Hepaszbepuxa. Meradusznyeckuii MeTOM, TOMYCKAIOMIUN MPH

pelIeHUH 33/1a4 MOAMEHY pealIbHBIX SBICHUN BOOOpakaeMbIMH, MIEPEHECEH U3 MPHUKIATHON
¢u3ukn B (yHIAMEHTaNbHYIO, W (UIOCO(BI HA3BIBAIOT €ro ''HOBOM JAMAJIEKTHKOM,
co31aHHoii camumu pusukamu", a camu ¢usuku (cMm. A.b.Mueoan "KBantoBas ¢usuka')

pa3aeNAOT HA AUATEKTUKY DWHINTEHHA, TUaIEKTUKY bopa u T.1.

Otnuune 3TuX "AUaleKTHK" COCTOUT JIMIIbL B TOM, YTO DUHINTEHH M3MbBIILIA TOJIbLKO
MaTeMaTUYeCKHe MOJEIU BOOOpakaeMbIX SIBJICHUN MpUpojbl, a bop - maremaTudeckue u

MMPEAMCTHBIC.

Ou3MKU cMemanu B Kydy (yHIaMEHTalIbHbIE TECOPHM, KOTOpPbIE JOJDKHBI OTPa)XaTb
YCTPOWCTBO MPUPOABI, U JDKEHAYYHbIE TEOPUHU, MPUTOJHBIE, B JIy4YLIEM CIydae, TOIbKO s
peuieHuss NPUKIAOHBIX 3a0ad, U BCE OTH TEOPUM CTadu I0JaBaTb KakK pe3yJIbTaThl

€CTeCTBO3HAHMs. BeieacTBue 3TOro U B TEOPUAX HAPUT Hepa30depuxa.

Bot npumepsi:

— B bepxieeBckoM Kypce (QHU3MKH yTBEpKIAeTCs, YTO aOCOIIOTHOIO OOBEKTUBHOTO
JBWDKEHUS (omHocumenvto 3¢hupa?) B IpUPOJIE HET, TOCKOIBKY OOHAPYKHUTh €Tr0 HE
yAaJdoch, a B TEOPUSAX CKOPOCTh JBWXKEHHS (UTYypHpyeT Kak OOBbEKTUBHAsS
peasbHOCTh;

— DHEprusi CYUTAeTCS MEPOU ABUKEHUSI MATEPUU (OMHOCUMENbHO 4e20?);

— pensaTUBUCTCKUE dS(PQPEKThI CUUTAIOTCA CIEICTBUEM [BIKEHUS C CyOCBETOBOU

CKOPOCTBIO (omHOCumenvHo ue2o?);
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3aKOH WHEPLUH TJIACHUT, YTO TEJIO MPH PAaBHOBECHUHU BCEX JCHCTBYIOIIMX HAa HETO CHII
IBUXKETCS NPSAMOJIMHEHHO U PAaBHOMEPHO (omHOocumenvHo ue2o?), a B COJTHEUHOU
cHCTeMe, TIe, COTJIAaCHO TEOPUH, CHIIbI TATOTEHHS YPAaBHOBEUICHBI LIEHTPOOEKHBIMH
CHUJIAMH, TUIAHETHl HEOOBSICHUMBIM 00pa30M JIETAlOT 10 MHEPLUUH KPUBOJIMHEHHO U

HEPaBHOMEPHO;

MNOTCHIMAJIbHAA SHCPIrUus OAHOI'O U TOTO KC TCJIa CHUTACTCA MMOJI0KUTETbHOM (KOZ()G
meno nadaem Ha 3emar0) U OTPULATENBHON (Koeda meno nemum no opoume 80kpye
3emau), XOTS PHEPrUs KaK CKaJsIpHAs MaTeMaTHuecKash Mepa JABUKEHUS HE MOXKET
OBITh OTPULIATENILHOM; KaK CIeICTBUE, MOJIHASL SHEPTHUS Tella, JETAIEr0 MUMO 3eMIIH
0 MapaboIMYECKON TPACKTOPHUU CO BTOPOH KOCMHUYECKON CKOPOCTHIO, OKa3bIBACTCS
PaBHOM HYJIO, TaK KaK €ro KMHETUYEeCKas W MOTCHLMAJIbHAS JHEPIrUU PaBHbl U

IIPOTUBOIIOJIOKHBI 110 3HAKY;

COTJIACHO TEOpPHUH, IOJOKUTEIbHBIE U OTPHULATEIbHBIE MUKPOYACTUIBI JIOJKHBI
MPUTITUBATHCA APYT K JPYry U aHHUTWJIMPOBATh, OJIHAKO B aTOMax M BEILECTBaX
ANEKTPOHBl HE TPUTATHBAIOTCS K MPOTOHAM W HE AaHHUTWIMPYIOT; BOJIHBI
AJEKTPOMArHUTHOTO  TOJSL  CUMTAIOTCS  TOXJIECTBEHHBIMM  MHUKpPOYACTHIIAM,
IBIDKYIIUMCSL B IYCTOTE. (KOPHYCKYIAPHO-80IHOB0U  OYaniu3m I1eKmMpoHO8 U

¢domonos);

AJIEKTPOHBI-BOJIHBl HEOOBSCHUMBIM 00pa3oM JIETAIOT BOKPYT sIep AaTOMOB,
MEPECKaKUBAIOT C OJHON OPOUTHI HA IPYTYIO, U3Tydast ¥ Toryiomas (hOTOHBI-BOJIHBI,
CBSI3bIBAIOT aTOMBI B MOJIEKYJIBI M 00Pa3yIOT B IPOBOJHUKAX JICKTPUUECKUN TOK; IPH
IpOOJIEHUU aTOMOB (Ha ycKopumessx) TOTY4YeHbl OECUUCIICHHBIE OCKOJIKH, MpH
KJIacCU(PUKAIMK KOTOPHIX BOZHUKJIA HepazOepuxa; TeM He MeHee, (GU3UKH MBITAI0TCS

10 3TUM OCKOJIKaM KUpHu4en 0ObSCHUTH YCTPOUCTBO MUPO3AAHHUS.

OTKa3bIBasACh OT pa3pabOTKH MPEAMETHBIX MOJIeNeii M Ha3bIBasi MATEMAaTUYECKIE MOICIH

(GUBUYECKUMU TEOPHUSIMU,

"...pU3MKHM NOrPY3WJIMCh B TYMAHHYK aTMoc(epy MaTpul u

BOJIHOBOI MEXAaHUKH, B MATEMATHICCKUEC OIIE€PALIMA. Onn AeJajJIi NpaBUJ/IbHbIE BLIBOADbI,

HO BMecCTe ¢ TeM He IOHNMAJIH CTosIeH 3a HUMH pu3nyeckoii peanbHocTu" . Maxc Ilnank.

3HamMeHUTHIN (HU3UK-TeopeTuk naypeaT HobeneBckoit mpemun Puuapa deitHman MHOTO

JIET 3aHUMAJICS TTOMyJIIpy3aiueil Gu3ndecKknx Teopuii, OTHAKO U OH HE M30eXaJl COMHCHHI B
UX HAy4YHOW LIEHHOCTH M YECTHO TOBOPHUJ 00 3TOM Ha CBOUX "MOMYJSIpHBIX" Jekiusx. Bot

BBIICPIKKN U3 JICKITHM: "TsaroreHue He Yia/q10Cb CBA3ATH € 3aKOHAMU JIBUKCHUSL... Ero
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HeJIb3s OOBSICHUTh HUKAKUMH JPYruMH siBjleHusMH... KBaHTOBasi ¢u3uka - 310
Yyy10BUIIIHAS Hepa3bepuxa... HUKTO He moHMMaeT, moyeMy Tak ycTpoeHa npupoaa... s

00bsSICHEHHS YCTPOHCTBA IPUPO/IBLI XOPOIIHUX TeOpHil HeT' .

Cyzas mo METOJONIOTUU M COACPKAHHUIO TEOpHid, (M3HMKa pa3BHBAIACh KaK HCKYCCTBO
pelIeHusl NPUKIAIHBIX 3a7ad, TO ©CTh KaK MPHUKIaTHAas MaTeMaTHKa (MamemamuiecKkdst
¢usuxa), v, Ha3pIBasI €€ HAYKOU O IPpUPOIe, (PU3NMKH BBIIAIOT JKeJTaeMOe 3a JCHCTBUTEIBHOE.

Harmra muBmim3anust B MO3HAHUU TPUPO/IBI 3211UTA B TYIHK, @ TOBUHHBI B 3TOM, B HEMAJIOH

CTETIeHH, IJIaBHBIE U1€0JI0TH pu3nueckoil Hayku HeioToH, MakcBesut, DitHmTeiin u bop.

skeksk

PaccMoTpuMm Bonpoc cylecTBOBaHUSI HAYKH C HHOM TOYKH 3peHMUS.

Nmeem Cucremy VYmpaieHusi 3emMiiM, KOTOpas BKJIOYAeT HECKOJIbKO Komrekcon
VYrpasneHus, cTaliioOHapHbIe CUCTEMBI KOHTpoJiA 1 00bekThl (HJIO). Be€ aTo B3ammocBsa3ano
HE TOJILKO Mexay coboil, Ho u ¢ Connuem, JIyHoH, ciyrHukamu miaHer. Llens Cucremsl

VYnpasieHus - co3aaTh OUOCTPYKTYPY, HOTHOCTHIO OTBEYAIOUIYIO TpeOoBaHUsAM [IporpamMmel.

Jlns pemienus 3TOM 3a7a4u CO3JaHbI BCE YCIIOBUS, KPOME OJHOTO - HUKAKasl CTPYKTypa
HE JI0JKHA BMEIIUBaThes B paboTy Cuctemsl Ypasnenus. [loromy MupoBo33penue naéres B
UCKa)KEHHOM BHUJE U B IIEPBYI0 OYEPEIb ITO KACAECTCS aTOMHBIX CTPYKTYp M IIPUHLUIIOB

MOCTPOCHUS MUPO3/IaHUS.

BwmecTo 3TOrO Haércs yactuuHas MHCTpyMEHTalbHas 0a3a (Maremaruka). Be€ pazButue
HAYKH - 9TO Pa3BUTHE MAaTEMAaTUKU U MOJEIHpPOBaHUE 0€3 MPaKTUYEeCKOTo cMbIcia. B To ke
BpeMsi B Hayke HeT (M He MoxkeT ObITh) pemieHuss NP -cioxubix u NP- TpynmHbpIX 3amad,

MPOIYCTUIN "30J10TO€ ceueHue", 63 KOTOPOro Helb3sl MOJAOWTH K DJIEMEHTApHON aTOMHOMN

CTPYKTYpE.

Manee - npenocrasinsiercs HHGOpMaLKS TEXHUUYECKOTO COIEP KaHUS, HO TOJIBKO €AMHUIIBI
e MpaBWJIBHO BOCIPUHUMAIOT U TOJBKO MPH ONPEAENEHHBIX YCIOBUSAX CO3JAIOT peabHbIE

M3AENUs. DTO JOCTYITHO TOJIBKO TEM, KTO UMEET CBsI3b ¢ CUCTEMOI Y TIpaBIICHHUS.

Bcnomuum HCKOTOPBIX U3 HUX.
1. Jleonapao na Bunun. Onepenui pa3BuTHE TeXHUUYECKON 0a3bl Oosiee yem Ha 400 rer.
2. Hukoaa Tecaa. ['ernii, paboThl KOTOPOTO MPEABOCXUTUIIN caMblie (paHTACTHUYECKHE

MBICJIA YYEHBIX.
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U3 coBpeMeHHBIX:

1. Bypaauenko ApuHoaba UBanoBuu. Mmes 8 kimaccoB oOpa3oBaHus, paszpadortan
TEOPUIO 3ByKa U CO3/aJl TUHAMUKH, IPEBOCXOIAIINE MO0 KAYECTBY JIF0ObIe U3BECTHBIE 00pa3IIbI.

2. Jlee Aunexcanap AunexkcanapoBu4. Pamnounxenep. Ilomyunn ot Cucremsl
VYnpaBiaeHus YepTeKU U IPUHIUITBI UCTIONb30BaHUS CO3IaHHBIX UM MTpuOopoB. Co31al TEOpHIo
I - nons. [lo3zgnee "coywacTHuku" mepenmMeHoBain €€ B "cnmmHOpHOE", a Korga AKUMOB
yTaIIWI OJIUH U3 TPHOOPOB, TO U BOBCE - B "TopcuoHHOoe". OgHaKo, HEe uMes cBsi3u ¢ Cucremon
VYrpaneHus Bc€, 4TO MBITAIMCh UCIIOJIb30BaTh 0e3 JleeBa - aTo 6acHs KpsioBa "Maprteimika
Y OuKH".

3. llerpuk Buktop UBanoBu4. Cuctema YnpapieHus NpeAOCTaBUIIA EMY TEXHUUYECKHE

pELICHHUS 10 PSALY aKTyalIbHbBIX IPOOIEM.

B 4éM 0c00eHHOCTB ATOrO cnucka?
HukTo U3 HUX He Jie3 B aTOM, TO €CTh He CO371aBaJl HOBBIX TeOpPHii, a TEXHHYECKHE

BOILJIOLLICHHUS CTABAT B TYIIMK BCI0 COBPEMEHHYI0 HAYKY.

Hrak, nmeeM:

— BEpLIMHY NHPaMUJbI - MATEMATHKH, CO3/IA0IIUE IICEBIOCTPYKTYPHI;

— TEHUU OJMHOYKH, UX €AVHMIIBI U BCE OHU MOJIYYAIOT TOJIBKO TO, YTO PEAJTBHO MOXKHO
BOIUIOTHUT;

— TBOPLBI, ACTbIBI, U POYHE HAYYHBIC JIEATeNU. 37ech COOpaHO BCE, OT KPUTUKU 10
CO3JIaHMs COOCTBEHHBIX TEOPUH.

Tak, KaKk TOJIBKO MOSIBIJIACH "AMHAMUKA", BBIPOCIH Y(PHPOIMHAMUKA, PUTMOIHMHAMUKA U

npoyee, M0 aHAJIOTUM C TEM, KaK TOJIbKO B KOMIIbIOTEpE MOSBUJIACH "BUPTYyaJibHAsI MaMsTh",

BO3ZHUKJIM "BUPTyabHbIC YOUUIIEI" B KHHODUIbMAX.

Uro ke sIBIIIETCSI TOPMO30M pa3BuUTUs Hayku? - MupoBo33penue!

Touka 3peHusT HAyKW Ha MaTePUATBHBIN (M Ha HEMaTEePUATBHBIN ) MUP:

TBépI[O(—! TeJIO0 -> :KHUAKOCTD -> ra3 -> HeOpraHu30BaHHas IJia3Ma.

ATOMHBIE CTPYKTYpBI, €CTECTBEHHO, WIIyT B TBEPIAOM Telie, A YEro CO3AAI0T
cuHXpo(dazaTpOHBI, KOJTAlepHI.

Toxe camoe OyaeT, ecid B OPKECTPOBYIO sIMY IPU HMCIOJHEHUHM CUM(OHMH OpPOCUTH
60M6y H I10CJIC OCCOAaHus IIbIIIN C06paTB 3aHOBO U3 OCTABIIUXCA MECUYNHOK BCC MHCTPYMCHTEL
Y OPKECTPAHTOB.

NmenHo 3Toil HayKoW U npejaraiot 3ausaThesa B X X1 Beke!
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PaccMoTpuM MHYIO TOUKY 3peHUS.
Ctporo opranuzoBaHHasi IJIa3Ma -> MaTepHaJIbHbIe CTPYKTYPHbI (TBépAoe, :KHIAKOe,

razooopasHoe).

ATOMHBIE CTPYKTYpPbI HEOOXOIMMO pacCMATPUBATh TOJIBKO B BEPXHUX OKTABAX IJIA3MBI.
Cucrema YmpaBieHUSI UMEET CErogHsi K-CTpyKTypy, Bce pEHETKH MOCTPOCHBI Ha

KyOunkax (B OpraHW4YeCKON XMMHUHU KyOHK ITpeoOpa3yeTcs B MIECTUTPAHHHUK ).

OxkTaBsl
128 TakToBbIil nHTEepBAL. 3anaércst ConHIeM, MPUHUMAETCS 32 CKOPOCTh CBETA

78 - 126 | Cucrembl KOHTPOJISI, XpaHEHUE TYMaHOMJI0B U "Gapabamiex”

74 - 76 | CucteMbl KOHTPOJISI BCEX HACEKOMBIX

72 Mosr "3omororo MmunroHa'", reaotun 461
68 - 70 Mosr "3o050T0oro Muimapaa', reHotunsl 441, 442
66 Mo3r ocTaIbHOrO HaCeICHHS 3eMJIH, TeHOTHITRI 421, 422, 423
64 BepxHsisi o0kTaBa MaTepHAJbHBIX CTPYKTYP
62 YrpaBieHrue MaTepraibHbIMU CTPYKTYPaMH MIPH TPAHCMYTallUH

40 - 60 | Duepreruueckuii kopunop (Tecna padoran ¢ 60 oxTaBoi)
34 -38 Kopunops! "0-nepexonoB" nocie cMeptu

30-32 | Cnoxsble cMecH (Trma HedTH)

24 -28 | Bonma

16 - 22 l"a3

CoBpeMeHHast HayKa MOKET paboTaTh (M CO3/1aBaTh TEXHHUECKUE YCTPOMCTBA) HE BBIIIE
64 OoKTaBbI, BCE BUJIbI MPUOOPOB HE MOTYT OBITh CO3/IaHbI BhIIIEC 64 OKTABBI.

Bcé, uto BbIe 64 OKTaBbI, 3TO - HEMHEPIHOHHAsT Macca, TO €CTb TaM HeT
TPAaBUTALMOHHBIX YACTOT.

BbasoBas aromHas ctpykTypa - 128 okraBa u ecnu e€ "oOmunars", 10HAEM 10 64 OKTaBHI.

Ho 2012 roma Cuctema YmpapiieHHs MOCJIEIOBATEIbHO MEPEXOAUT CHadasla Ha 224
OKTaBy, 3aTeM - Ha 512.

Ho yxe nmpu TakToBOM HMHTEpBaJie 224 OKTaBbl CKOPOCTh CBETA OYJeT B MUJUTHAP/BI Pa3
6osbire. YTo mpH 3TOM U3MEHUTCS, CMOTPH pa3zien "Kak och 3eMJIM BIHsET Ha CYET B OaHke".

Hayka, kak 3a COJOMHMHKY, LEIUIA€TCA 3a TEOPUI0 bOoJbIIOro B3phIBa, KBapKH,
METAJIIMYECKU BOIOPOA (€ro HE MOXKET OBbITh, IOTOMY YTO €CTh €lIE HEMHEPLIMOHHAs Macca
TpuTHs), Teopuro JlapBuHa (MM abTEPHATUBHYIO - 00’KECTBEHHYIO).

[IpsiMmbIM 10KA3aTEIBCTBOM OTCYTCTBUSI HAYKHU SIBJISIETCH HAJTUYHE IIEPKBH.

CKOJIBKO TIEPKOBHBIX UyJiec Hayka oObsicHmiIa? Haunure co cBsaToro orus Ha [lacxy.

[TocnecnoBue.

- Kocmoc cymectByer 6e3 bosbmioro B3peiBa;

- 3emuId, MJIaHETHI - UCKYCCTBEHHBIE CTPYKTYPBI, CO3/IaBAINCH Oojiee 16 MUIITHAp/IOB JIET;

- YEJIOBEK - BBICIIIEE CO3/IaHME, CO3/1aBAIICA JECATKH MUJUIMAPIOB JIET;

- 00e3bsaHa - TyMaHOU I YCJIOBCKA,
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- BEChb )KI/IBOTHBII\/'I MI/Ip, HAaCCKOMBIC CO3JaHbl IJIA KOHTpOHH qacCToT, KOTOpBIe €CTh y
YEJIOBEKa;
- PAAMOU30TOITHBIN METO HE MOXKET CIIY )KHTh JIOKa3aTeIbCTBOM JPEBHOCTH;

- JIyna, ConHue, COyTHUKH IIJIAHET - Yy>KEPOJHBIE CTPYKTYPBHI.
VYdomorus - He HayKa, a COOp CTATHCTHYECKOTO MaTepraa (mpuaém, 6e3 cMbIcia).

Cucrema Ympasienust yOopajia HEKOTOPbIE YaCTOThI U3 TPYOOK CBSI3M CO CIIyTHUKAMU U

00 acTposioruu, Kak crioco0e moxydeHus nHpopMaiuu, MOXHO 3a0bITh.
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Takr paﬁon cepauna ujiii pacnmuCanue IBMKCHUSA HO€310B

He nayuHnasi, u Tem 00j1ee He MeIUIIMHCKAS TOYKA 3PEHUS.

(padoTta cepana paccMaTpUBaeTCsl C TOUKHU 3peHHsI CTPeJIOYHUKA HA cBeTodope).

Cepaune, ¢ JaBHUX BpeMEH, KOraa MeJUIMHA €ro OOHAPYKWIA, CUYMTAETCHA
ABTOHOMHBIM OPraHoM, padoTaloinieM 6e3 CONMPOBOKIEHUS MO3Ta U IPOCTO r'OHSIET KPOBb
[0 OPraHM3My 4YeJ0BeKa, co3AaBasi NMPH 3TOM JaBjeHHe 44 MM PTYTHOIO CcT0.JI0A.
Kone4yHo, BO3HMKAOT pa3jinyHble HEeyA00CTBAa - apuUTMHs, MH(APKTHI U MpoyYee, HO
MeIMINHA yKe yMeeT ¢ HUMH OOpPOTHCH BILIOTH /10 3aMeHbl Ha MCKYCCTBEHHOE ceple,
MOTOMY IMBHJIM3AIUN He 0 YeM 0eCIOKOUThLCS, XOTH HAOJI01aeTCs MOCTeNeHHbI pocT

cepeYHbIX HeJOMOTaHU M (YTO-TO TUIIA HACMOPKA).
PaccmoTpum padoTy ¢ TOUKM 3peHHs CTPEJTOYHNKA.

o uzo0perenus jomaan u koéc (B TypkMeHHH - eCJIM POTHB, I'a3 He NMOCTABUM)
nepeIBUKEHHE HANMOMMHAJIO rped/il0 HA KAaHO), KOrJa Heo0X0AuMO ObLIO CO31aBATh

onpeaeléHHOe JaBJeHNE HA TPYHT, YTOObI CIBHHYTH TeJlery (44 MM pTyTHOIO €T0J10a).

IHocsie n300peTeHus KoJieca U 0COOEHHO IJIEKTPOB03a HAIOOHOCTH B TAKOM CIIOC00e
nepeIBUKEeHUS 0TNAJI0, BAOJIb IyTell NPOTAHYJIH 3JIEKTPONPOBOa, KOTOPbIE HCIOJIb3yeT

3J1eKTPOBO3.
HTak, 4TO MBI HMeeM Ha CeroaHsi?

Nmeerca CTAHIUS, pacnoaaramumas COOCTBEHHOM 3JIEKTPOCTAaHLUe,
o0ecrneyuBaKOIIasi NMUTAHUE BCeX JJIEKTPOIOE30B, AMCIETYEPCKAas € PaclHUCaAHUEM,
rpagMKoM MNOCTABOK, 3arpy3Kd BaroHOB, PAa3BeTBJEHHON CHCTEMOH CTAHIUOHHBIX
NnmyTei, CKJIaJ0M MYyCOpa B BH/AE 3ap:KaBeBIIUX OcCel, KOJI€C 0T CTapbIX NapoBO30B,

KOMIIbIOTEPHBIN LEHTP AJIsl peryJIupOBaHUs PacCIMCAHNUS U Npouee.

PacnucaHue cocTaBisieTcsl 3apaHee - eCJIU cocTaB (POPMHPYeETCs OUH Pa3 B CYTKH,
TO MOKHO W mocnaTh. Eciau BaroHsl NMOCTYNAIOT KaXIbIH 4Yac, HAA0 He TOJbKO
copMHUpOBATH COCTAaB, HO H MOAOOPATH BCe IMO0€3/1a, OTPEryJIMPOBATH 0AJTAHCHPOBKY
BaroHa, MPOBepPUThb HAJHW4YHe IPy30B, CMa3aTh OCH, MOA0OPATh JEeKTPOBO3 H BOBpPeMS

0CBOOOIMTH MYTh.
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Eciu Takoii rpaduk paccuntan Ha 100 Jjer, To mosiBisieTcsi BO3MOKHOCTH W
noxajaryputb. Hanmpumep, BMecTo KOpOOOK ¢ OaHKaMM 4YEpPHOM HKPHI BaM MOIYT
MOJCYHYTh KOPOOKY € 3€JIEHBIM IOPOIIKOM (B JIy4llIeM CJy4ae) WIH MOJ0KUTH PrKaBoe

KoJieco. O0mmii Bec Oyaer coxpaHéH, HO MOJIy4YaTeJb MOKET POSIBUTH HEY10BOJILCTBHE.

I'padpux Hesb3s1 HAPYLIATH, MOTOMY NPH BXOJHOM KOHTPOJIe, IPU OOHAPYKEHUH
HeI0CTAYM BeC BaroHa J0MNoJIHAeTCHA ¢0 ckiaana. Oomuii rpaguk MoxkeT ObITh HAPYLLIEH
(B MeIHLMHE ITO fIBJIEHHE HA3BAHO apUTMHel) M B clyyae KPYINHOl HeI0CTA4YU BaroH
NMPUXOIUTCHA 3aMEHSATH LEeJIHUKOM M OpaTh €O CKJIAJAa BaroHbl, BbINMylIeHHble 1-2 Beka

Ha3al.

K wHapymenussiMm rpaguka MoKeT TPHBECTH HeCBOEBPEMEHHasi MOCTaBKa
3JIEKTPOB030B, HENPABUJILHO YJIOKEHHBIN I'Py3 B BAaroHe, Te4hb U3 BArOHA M Macca IPyrux
HeyPSIHUIL.

OTMeTHM, 4YTO HA CTAaHIUH BCe CIYXKObl, B OTJHYHE OT MeIUIHHCKUX

npeacTaBJeHuil, padoTaloT B 0THOM pUTMe.

[HonbiTaemcss Temepsr paccMOTpeTh PadoTy cepauna (AMCHETYEPCKO) € TOYKH

3peHusl CTPEJTOYHUKA.

Mo3r - KOMIBIOTEPHBINA HEHTP U CHCTEMA, 32/1aI01Ias TAKT.

JIérkue - renepaTop 3JIeKTPONUTAHMS.

IleyeHnb - mex MO NMPOU3BOJACTBY KOHTEHEPOB.

IHouku, »KéT9HBIA My3bIPb - ll€Xa M0 MPOU3BOIACTBY COAEPKUMOI0 KOHTEHHEPOB.

Homxenynounasi skejie3a - peryJsaiTop radapuTHOCTH, Beca H COAEPKUMOIO
KOHTEHHEepPOB.

Kumeynuk - ckiag.

KpoBeHocHbIe cocybl - MyTH MOCTABKH Ipy3a.

JIumdocucrema - nyrenpoBoibl co CBeTO(POpPaMU H KOHTPOJILHBIMH TOYKAMH.

Kuerka - mosyuarenn rpysa.

IHosoBasi cucrema - padbpuka Mo Npou3BoACTBY (padpUK (KEHIUHA) WU CTAHLUI

(My:KYMHa).

OTMeTHM, 4YTO BCe 3THM CHCTeMbl PadOTAIOT TOJBLKO MO yNpaBJIeHHEM MO3ra,
KOTOPBbIN pacnoJiaraer BceM HeO00XOAUMBIM [IHANMA30HOM YACTOT M YHPABJSIOUIUX
¢ynknuii. OTMETHM TaKXKe, YTO B OTJIMYHME OT OOLIENPUHATON TOUYKHM 3pPeHNsl, cepaLe He

TOHSIET HU4Yero - MOIIHOCTh, KOTOPasi H3MepeHa, Heo0XoauMa 1Jisi COOCTBEHHOH padoThI.
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Kak nBuraercs KonTeiiHep B KPOBEHOCHOM cocye? Bo-nepBbix, OH HMeeT HHYIO (hopMYy,
HeKeJIu Ty, KOTOpasi BUIHA 10J MHUKPOCKOIOM, KOIJJa KOHTeiiHep OTOPBaH OT Cpeabl

CyIIeCTBOBAaHUSA U CMECHUJI OKTABY CYIIECTBOBAHUSA B HECKOJIBKO pas3s.

[IpeacraBuM cede TPYOKY € JKMIKOCTHIO, BOKPYT TPYOKM HAMOTAH MPOBO/.

Ecau no npoBoay nycTuTh TOK, TO )KUAKOCTH (M COAEPKMMOE) HAUHYT ABUTATHCS.

HNMeHHO Tak ¥ OCTPOEHA BCA KPOBEHOCHAsA cucTeMa. BoicokouacToTHass 00MOTKa,
peryjupyeMasi TOJIbKO MO3IOM - 3TO NYTH, N0 KOTOPbIM H CJIEIYKT KOHTeHHepbI ¢
COOTBETCTBYHIIHM I'PY30M

(crmocod mocTaBKU rpy3oB - cMoTpHu ""UHcTpyknus no bannomy aeny, tom 1").

KoHTeiiHep MokeT UMeTh He Ty BA3KOCTh MJIM HE TOT pa3Mep, TOrAa MPOUCXOAUT
3a/1epsKKa TaKTa (APUTMHUSA), U MOIKeJTYyI0UHAA Kejie3a CPOYHO NMPOU3BOAUT 3aMEHY CO

cKJaaa.

Ilex mo mpou3BOACTBY KOHTEHHEPOB MOJHOCTHIO 3aBHCHT OT padoThl Lexa Io
NPOMU3BOJACTBY KATAIH3ATOPOB (Y [OMOXO03fleK 3TO KAaTaJM3aTOpP Ha3BaH MHOAOM).
3ameTHM, YTO KATAJIM3AaTOP, BbIpadaTbIBaeMblil INMTOBUAHOM KeJ1e30il M TOT, KOTOPBIi
NMPOoU3BOAUJ TOBapuIl 3ypadoB, He 0OJHO U TO ke (HeOo u 3eMJisi).

IIpu npou3BoACTBe KaTaaM3aTOpa B IMUTOBHAHOM JKeje3e, HE3aBHCHUMO OT
COCTOSIHMSI BCeX OCTAJBHBIX CHCTEM OPraHHU3Ma, MOAjAep:KuBaercs (KaK U B yCJIOBHUSIX
M3rOTOBJIEHHS BHLICOKOTOYHBLIX NMPHGOPOB) MocTOsitHHAs Temmeparypa 36.6° (+/-) 0.06°,
YTO HEOOXOMMO MeYeHH ISl BIPAOOTKH CTPYKTYPhI cMasku ( Mg™). Toabko Haim4yue

TaKoH cMa3KkM odecnie4YuBaeT OTCYTCTBHE TPEHHS B COCYIaX NMPHU ABUKEHUU.

JeranbHas pabota Bceii cuctembl o0ecriedenusi - B "UHcTpykuuu nmo bannomy
neay'", Toma 1 - 6.

O3HAKOMHMBIINCH € OCHOBHBIMH OCOOCHHOCTSIMH PadOThl CTAHIHUH, OTAEJIbHO
KOCHEMCS AeSITeJIbHOCTH MOAKeJTyI0YHOM 2KeJie3bl.

JTa Keje3a HAXOAUTCA HA 0CO0OOM KOHTPOJie U He MOKeT ObITh NMOJABEPrHyTa
XHPYPru4ecKoi onepamnum.

Ot paboThl 3TOH XKeJje3bl 3aBHCHUT BCe - BCe Npouecchbl 00MeHa (MMEHHO OHa
BbIpafaTbiBaeT ajib(a u 0eTa KJIeTKHU IS CKJIAJAA - KUIIeYHUKA, 0TKY/1a IOTOM U3bIMaeT
HeJI0CTAIIHNEe KOHTeliHepbl, MPeJHA3HAYEeHHbIE IS BbIOpPOCca), cocold 3a/IaHUsl TAKTA
(oOpaTHasi cBSI3b € MO3IOM), 4 TaK:Ke BbIPA0OTKON CTHIKOBOYHBIX Y3JI0B U aJpPeCHbIX

OMPOK /11 KOHTeliHePOB (MHCYJIUH).
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Ecsin BbipaGoTka nHCy/IMHA cHUKAaeTcst 10 80%, TO 3TO - IpeIBECTHUK CAXapPHOI0

auadera (4acTh KOHTEHEPOB He HMMEIOT aJipeca U 3a0MBaIOT CTAHUMOHHbIE IIYTH).

IIpn cHmxenun po0 40% npuriaamarpTes Opuraabl racrap6aitepos, KOTOpbIe
HAKJICMBAOT HAa KOHTeiiHepbl JI00ble MONaBIIMeCs IOJ PYKH aJgpecHble OMpPKH (B

MeIUIUHE 3TO - HCKYCCTBEHHbI HHCYJIHH).

HUckyccTBeHHBIH HHCYJIMH, TOJY4YaeMbli y OJiMsKaiiled poHH YeJioBeKa (CBUHbH),

ABJIACTCH TOJIBKO pa363BI/ITeHeM, H HUKAKOH Harpy3kKu He HECET.

IIpu cHukenun Huke 33% BbIpadOTKA HHCYJIMHA NIPEKPALIAETCS, racTapoaiTepos
Pa3roHAIOT, U YeJIOBEK KUBET He OoJiee 3 THEi.
Panbmie npu goctuskennu 72 % nosBISJINCH pe3Kkne 0014, NpH J0cTHKeHUH 10 48%

- MO/IZKeJTyI0YHAS JKeJie3a HaYuHaJIa 1épratbes, U ecjan Huxe 20% - omepTBIieHne.

KoneuHo, ec/in 4ero-To He XBaTaeT, MO3T U3bIMaeT U3 KMIIEYHHKA (CMOTPHU 3aMeHy
HA p:KaBoe K0JIeC0) TO, UTO N0 GopMe HATIOMHHAET HEAOCTAIYI0 CTPYKTYpY. [lpu 3TOM

POJb 3aBEAYIOLICI0 CKJIAA0M MCIOJHACT MOJKETYyA0UHAA JKeae3a.

Hpn 3TOM MO3I’ BblpaﬁaTblBa.ﬂ KOMaH/Ibl, HalpaBJE€HHbIC€ HAa BOCCTAHOBJICHUC

(pyHKIUiA.

Kaxue BbIBOABI Ci1eAyHOT?

IlepBoe - eciin mosIBUJIACH APUTMHUSL, HE HAJI0 pa30upaTh cepiaue.
Bropoe - Hes1b341 €CTh 0JIHY YéPHYIO HKPY - OHA He TOAUTCH JI 3aMeHbl.
Tperbe - nmpexae, 4eM NMPOU3BOAUTH ONEPALNI0, HEOOXOAMMO MMETh JeTAJbHbII

aHAJM3 YaCTOTHOI padoThbl MO3ra.

KcraTn, npu jieTapruyeckoM CHe apuTMHH He ObIBaeT - TAKT = 16 cek, Temneparypa
Teaa = 12.49,

qyacToTa JErkux - 1 apIxanme B 4ac.
3amMeTuM, 4TO JABH:KEHHE COCTABA 3aBHCHT KAaK OT KPHUBHU3HBI PeJbCOB, TAK U OT

peJjibeha MECTHOCTH - PU ABUKEHUH B TOPY HAJ10 UMeTh HECKOJILKO TapOB030B, N0/ TOPY

JIOCTATOYHO M OHOIO.
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KpoBenocHas cuctema umeet 2 Kpyra KpoBooopaiieHusi - 60JIbII0I U MaJIbI.

Maublii Kpyr - o0ecreyeHue MO3ra U JErkux, 00J1b110# - BCE 0CTaIBHOE.

B cocynax mo3r nojjaep:;kuBaeT HepaBHOMEPHBIN 0AJIaHC MOTEHIIUAJIOB YaCTOT JJIA
JBHKEHHSI.

JTOT 0a1aHC YacTOT pa3jiesiéH Ha 3 rpyNNbI:

I'pynna 1. ®opmupyromas.
ITO rpynmna HU3KOOKTABHBIX YaCTOT, HX (popMHUpPYyeT cejie3¢HKa, a B ciaydyae eé
OTCYTCTBHA - MIeYEHb.

Oxrasbl yactot 21 - 31. O0mue AJs1 60J1bIIOT0 U MAJIOT0 KPYIOB.

I'pynna 2. CTpyKTYpbI 00MEHHBIX POLECCOB.

I'pynna pa3nesieHa Ha 2 noArpynnbI:

1. ®opMupoBaHne CTPYKTYP MOJHBIX 00MEHHBIX MPOLECCOB, 32/1eiICTBOBAHBI BCe
’KeJie3bl, I03BOHOYHHUK, NeYeHb, KETUYHbIe IPOTOKH, MOKeTy10YHAS kKejle3a, caxapHas
skesie3a. Okrasbl yactor 21 - 59.

2. @opMupoBaHHMe He TMOJHBIX OOMEHHBIX MpoHeccoB (MO3r He [J0JIKEeH
nepepadarpiBaTh  KOTJETHbI), 3a/JeliCTBOBAHbI  BCe  JKeje3bl, IMO3BOHOYHHUK,

MOKEJIYyI0IHAA KeJ1e€3a, caxapHas keJie3a.

I'pynna 3. CtpykTypsl GopMHUpPOBaHHS J0JITOBPEMEHHON M ONEPATHBHON NMaMATH
U CBSI3M, CTPYKTYPbI YIIPaBJICHHUS.

OkTaBBbl 4acTOT 3aBHCAT OT reHoTHNAa M BKJIwuawT: 31, 53.375, 53.625, 53.725,
53.850, 53.975, 55 - 61, 65 - 71, 77, 88, 96, 112, 118, 122, 124, 127, 128.

B 3T0ii rpynne ¢popmMupyercs TaKT (3a1aH CTPYKTYPO# T€eHOTHIIA).

ITy rpyniy 4acToT (popMupyeT MO3T Ha OCHOBE I'PYNIbI 2.

3ameTruM, YTO TAaKT cepaua 3aJaéTCAd MO3roM, KOTOPBIN IMOJY4YaeT 3TOT TAKT M3
peméTku armocgepsbl.

B pemérky arMocgepbl TaKT mocTymaer OT KoJLlaiiiepoB 3emiH (B TedeHHe
npumepHo 16000 et TakT = 1.0007") 1 coryiacyercsi o CTPYKTYPOii 00MEHHBIX IPOLIECCOB

B OpraHax.

YciaoBua:

IIycTh MMeeM HeaIbHOe COCTOSIHME 0 BCeM CTPYKTYpaM, TOrjaa
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Tabdauua mnpenesoB AaBjeHUs] AJsl Pa3iUYHBIX TeHOTHUNOB (OCHOBHasl rpymnmna
HaceJIeHU):
333,42, 44, 46 - reHOTUIIBI (1AJ1€KO0 He MOJHBIH CMIUCOK)

333 42 44 46
min max min max min max min max

Boabmoii kpyr | 90/60 | 265/230 | 60/40 | 165/130 | 75/45 | 210/175 | 80/55 | 265/245
Maubrii kpyr | 90/60 | 285/265 | 85/55 | 185/160 | 90/65 | 225/190 | 95/60 | 275/255

Yro OyaeT NpoOUCXOAUTH, €CJIU MOTEHIHAJIBI YACTOT OYAYT MEHATHCH ?

Iycrs norenuuanast yactor 1 rpynnst = 33%, 2.1 rpynnsl = 21%, 2.2 rpynnsl =
90%, 3 rpynnbi = 100%.

N3 Hoca Oyner MaATH KPOBb, CWIbHeHIINE TOJIOBHbIE 00JIM, MOTepPs OPHEHTALMH,
1oTeps 3peHus, U IpH 3TOM Bbl Mo:KeTe M3MEPHUTH JaBJIeHHE TOJIbKO B 00JILIIOM Kpyre,

HO OHO Oy/ieT HAMHOI'0 HUKe HOPMBbI:

333 42 44 46
BoJbmoi Kpyr 90/60 65/45 80/55 | 100/75
MaJblii Kpyr 280/255 | 180/155 | 210/180 | 270/240

Huxakue JIEKapCTBa 31€Chb HE IIOMOI'YT.

IIpuynH U3MeHeHHs MOTEHIHAJIOB YACTOT I0CTATOYHO MHOI'0, HATIpUMep:
IJI0X0 padoTaeT TeJeBU30pP, COOUT KOMIbIOTEp, Y Bac HeOKHMIaHHO MOSABHJIMCH BIIHM

(MaTepHaJIM30BAJINCH).

10 3Ha4YuUT, B aTrmMocdepe (Mo kpaiiHed Mepe B paauyce Bamei aypbl) peskoe
CHM)KEHHE NOTEHIHAJTOB BBICOKMX YacTOT, NPHM ITOM aBTOMATHYECKH TIOSIBJIsIeTCS
JOMOJIHUTEJbHbIN KOHTPOJIb. [Ipy ynaneHnu ofHUX BlIel MOABIAIOTCH Apyrue (MoryT u

He MaTepHuaIn30BaThLCsl, HO X IPUCYTCTBHE OyeTe YyBCTBOBATD).
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UMHCYJIHUH

Beenenue.

HHcynuH sABIseTC OAHUM M3 Ba)KHEHIIMX KOMIIOHEHTOB, HCIOJb3yeMBIX IPH
NOJIy4YeHHH IJII0K03bl. IMEHHO TO, 4YTO MHCYJIMH - BCEero JMIb OJHH U3 KOMIIOHEHTOB, H
3acTaBjsieT HAC BCIIOMHHUTB, YTO TaKoe IVIIOKO03a M JJIf 4Yero OHa IpeJHa3HayeHa, a
320[1HO - YTO Ke Takoe ''caxapHblii Auader", "reMopuinsa", 1 KakoBbl QyHKIIUHM MO3ra

IpH MOJYY€HUH IIFOKO3bI.

1. Caxapubiii 1uader u remopuins.

OO0enpUHATO CYNTATH, YTO MOBBIIICHHE COAEPKAHUS caxapa B KPOBH SIBJISICTCS
NPU3HAKOM CcaxapHOro auadera, MOHWJKeHHOe cojaep:kaHue - remoduiaus. Ilpu stom
HaOJro1aeTcsl HapylleHne OOMEHHBIX MTPOLECCOB B OpraHn3Me, (yHKIIMOHATIbHBIE U3MEHEHUS
B Opra"ax. MeHsAeTcs ICUXMKa Y€JI0BEKa, ero OBEICHNUE.

B nepByto ouepens cTpagaer numdocuctema. B Tabnuie yka3aHbl OCHOBHBIE IIPU3HAKH,
COITPOBOJKIAOIIETO YEIOBEKa KaK MPH CaXapHOM jauadere, Tak U npu reMopminu. OTMeTum,
YTO caxapHbIi A1MaldeT ¥ reMo(pHIUs COBPEMEHHOI MeIMIMHOM He JIeYeHHI0 MOA1AI0TCH,

n Ha6J'IIOI[aeTCSI POCT YHCiia OOIBHBIX. HpI/I‘II/IHI)I HIOYT B IMTaHUH, DKOJIOTUH, 06I_HGCTBGHHOM

CTpOE U T.A.
Tabnuua npu3HakoB
HanmMeHnoBanme CaxapHblif 1uader I'emodummst
1 | VI3MeHeHus KOKHU Prixnas koxa [Ipo3paunas koxa
2 | IIBeT mop BEIXOJOM HOT'TSI TemubIi OueHb CBETIIbIH
3 | Cna3mbl KOHEYHOCTEN PYK WJIM HOT Her Ja, Bo cHe
4 | 3pauku rna3 Cyxenbl 10 140 % Pacuupenst 1o 160 %
5 | KoopauHanuus ABMKEHHI 3amemieHa Yckopena
6 IIepexon U3 0QHOrO ICUXOIOTUYECKOTO Jameruten YckopeH (MUHUMYM
COCTOSIHHSI B IPYTO€ 10 0.1 cex)
7 | CBopaunBaeMoCTh KPOBH > 148 % <24 %
8 | IIpoayKThI Kpymsl (rpeuka, u T.11.) TosbK0 OBOIITH
9 | I'aspl, 3amopbl 3anopsl ["a3bl
10 | IIBet KoXHU Kenteiit benbrit
11 [{BeT BosOC, T'yCTOTa BOJIOC - Ca Her Boisoc - Ca benbrit
(-) - OTCYTCTBHE HOHOB -Mg I'ycras Ha Tene - Mg Peixkuit
12 | Con He riry6oxkwuii, yacto ['myGoxkuii n OHeHD
MIPEPHIBACTCS KOPOTKHIA
OueHp BBICOKas, HO HE
13 | PaboToCciOCOOHOCTH YMCTBEHHAs Hesricokas
pe3yJabTaTUBHAS
14 | PaboTocnocoOHOCTh (hu3ndeckas Hespicokas OTCyTCTBYET
15 | Jlns KEeHIUH - HaJIu4ue rpyaen B(olf(f;:;go_p?)m < 2 M1 BOoOIIE HET
16 | MarHuTHBIM UMITyJIbC HA 32 OKT. 18 -56 % 116 - 184 %
17 | Dnexrpuueckuii noreHu. Ha 32 okr. 124 -196 % 18 -48 %
18 | 'paBUTAllMOHHBIN MOTEHIL. Ha 32 148 - 384 % 18 -72 %
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ONeKTpOrpaBUTALMOHHBIN TOTEHLI.

19 Ha 38.5 oxTaBe

248 - 484 % 36 -84 %

2. Yto ke Takoe "caxap" ?

2.1. Hacrosumii pa3aen Ha4HEM CO "CTPAlIHOTO OTKPBITHS'': He CylIecTBYeT IMOHATHS
"caxap B kpoBu'. He sBIseTCS CEKPETOM TO, UYTO COBPEMEHHAs! MEIUIIMHA pabOTaeT TOIBKO
C HE XUBBIMU CTpyKTypamu. Ha KMBBIX CTpyKTypaxX TOJIBKO IPOBOIATCA IKCIIEPUMEHTHI.
[ToscHuM, YTO KaXJIOH KJIETKOM OpraHu3Ma yIpaBiseT MO3T, CHUCTEMa yIpaBJICHUS
COBPEMEHHOM MeAUIUHE He u3BecTHA. Kpome TOro, Hem3BeCTHA CTPYKTypa U CaMOM KUBOU
kieTku. MccnenoBaHusl 1o MHKPOCKOIIOM - 3TO HCCJIEIOBAaHUS HE >KMBOW CTPYKTYpbI
(JIUIIIEHHOM CBSI3U C CHUCTEMOM YIpaBJICHHUs), IO9TOMY BCE PEKOMEHIAIMH KacaroTCsl TOIbKO
MEpTBBIX CTPYKTYp. Kpome Toro, cam Mo3r ¢GopmupyeTr OIylleHHs, Ha 0a3e KOTOpPBIX U
CTpOUTCS MPUOOPHAS YacTh IS UCCIICAOBAHUI HU3KOTO YPOBHS, U €CJIA MO3T 110 KaKOH-1100
OpUYMHE M3MEHUI (HOpMUpPOBAHHME OLIYLICHWH, 3TO HE 3HAYUT, YTO BHEUIHHHA MHP TOXeE
u3MeHwiIcs. B psane nmyOnukanuii yxe yNOMMHAeTcs, 4TO JIBUKEHHE KPOBU IO COCyaaM
HallOMUHAET JIBUKEHHE MOHOB METAUIOB IMOJ JIEHCTBHEM BHEIIHETO (COJIEHOM]) IEKTPO -
MarHuTHOTO IOJs, IIPU 3TOM HCTOYHMK 3TOrO IOJIA He yKasbiBaercd. Ilo kpaiiHeil Mepe,
NepBbIi POOKUIA IIAT B HAIIPaBJICHUU K UCTHHE yKe clenaH. [Ipexae uem nepeiitu k caxapy B

KpOBH, OTMCTUM OCHOBHBIC 3aBUCUMOCTH JJI1 )KUBOT'O OpraHu3Ma.

3. OcHOBHBIE TOHATHSA

3.1. YenoBek - 3TO CTPYKTypa, KOTOPas OJHOBPEMEHHO HAXOAMTCA B JABYX
NMPOCTPAHCTBAX - B HEWTPOHHOM (NMPOTOHHOE) M AHTHHEWTPOHHOM (IJIEKTPOHHOE)
npocrpancresax. Bce omymeHus cPOpMHPOBAHbI TOJBKO JJs HEHATPOHHOIO
npocrpancrea. /lpyrue cBsi3u Mo3ra (C HEWTPHMHHBIM TNPOCTPAHCTBOM) 3/1eCh He
paccMaTpHBaKOTCH.

3.2. Bce pa3ButHe KU3HU Ha 3€Mii€ ONPEACICHO YAaCTOTHBIMH 3aBUCHMOCTSIMH,
c(OpMUPOBAHHBIMU pPa3HOCTBIO ABYX uwcen CoiHeuHOW cuctembl. Hukakuwe KuUBbBIE
OpPraHu3MBbl JIPYTHX CHUCTEM HE MOTYT CYIIeCTBOBaTh Ha 3emiie 6e3 COOCTBEHHOT'O TPaBHUTO-
MarHUTO-3JIEKTPUUYECKOT0 TeHepaTopa.

3.3. OcHoBO# 100011 KUBOWH CTPYKTYpPbI SIBJISAETCHA BOAOPOA, U (popMuUpOBaHME
HOHOB IOJTYMHEHO TOM 7Ke pa3HOCTH YuceJ . Tak, Hanpumep, Yea0BeK, cGOpMHUPOBAHHBII
B CHCTeMe aJIb(ha-ueHTaBpa, MPU J0CTABKeE ero Ha 3eMJ/II0 U MPUBS3Ke K CylIeCTBYOIIel
CHCTeMe KM3Heo0ecneYeHUs1 MOKeT BbITJIsiAeTh KPOKOAWIOM. Eciin 00beKT (Wiin Kak ero

Ha3bIBAIOT, Tape/Ka), CO3JAHHBIA B JPYroil cucreme, He o0eclmeYMBaeT NeEPecTPOKYy
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CBOCH CTPYKTYpPBI O] 3HAYeHHUS] KOHCTAHT CHCTeMbl, B KOTOPYI0 OH BTOpraercsi, OH
aBTOMATHYE€CKH MOJABEPraercsi TPAHCMYTAlMU ¢ 00pa3oBaHHEM HHEPTHOM MacCChI.

3.4. T'1aBHOH CTPYKTYpPOH KUBOW KJIETKH $fBJfAETCHA A30T (ecjau ¢JeaoBaTh
Ha3BaHMAM Ta0anubl MeHaeeeBa), nin 4-s1 CTpPyYKTypa npeodpa3osanusi Bogopoaa. Kak
HU3BECTHO, Bogopoa umeet 512 atomoB - 64 * 8. Mcxoast 3 aejieHust Ha 8 MPOCTPAHCTB U
TO, YTO CTPYKTYpPa BOAOPOAA - 3TO OJHO 11eJI0¢, B HEHTPOHHOM NMPOCTPAHCTBE Mbl HMeEEM
HOHBI HHEPTHBIX CTPYKTYp (0a3a - 64, obmee koaudectBo - 1032 ). Psix azora - 30
cTpYKTYpHI Boxopoaa H19, H21, H23, H25, H27, H29, H31. 3ameHuB Ha a30T, MOJYy4YUM,
A19, A21, A23, A25, A29, A31. Kaxpaasi CTPYKTYpa - 3T0 KOHKPeTHbIe TPABUTAIIHOHHBIE
YacTOThl M JJIeKTPHYeCcKHe mnoTeHHuaabl. CBA3b Mexay OJOKaAaMH - MarHuTHbIE
HMIIYJIbCbI, HMeEKIIHe COOCTBEHHBbII MOTEHUHMAJ MW 4acToTry. /JlMama3oH 4YacrTor
MATrHUTHBIX HMIIYJIbCOB ISl KUBOW KJIETKHM (CBSI3M C HEHTPOHHBIM MPOCTPAHCTBOM)
coctasJisieT 4 - 84 okTaBbl, cienywomuii 0ydgep umeer AuanasoH 54 - 96 okrassbl.

3.5. OcHoBy caxapa cocTaBjseT a30THbIH O0J0K. JT0 - HamboJiee JerKo
NOAJAIOIIMICSI CHHTe3y M COOTBETCTBEHHO pacmaay coeluHeHHe, Hecyllee Bce
He00X0AMMbIe MOTEHIMAJIbI KAK B HEHTPOHHOI, TAK M B AHTHHEHTPOHHOM CTPYKTYpax.

3.6. ''maBHbIM NPUHUINI 1JI51 TEKYIIEro COCTOSIHUS A30THOI0 0JI0KA - aJIb0e10 BCero
0s10ka paBHO HYJ10. UTo0 3T0 03Ha4aeT ? HTerpanbHoe 3HAaYEeHHE BCeX MPHOOPETEHHBIX
NMOTEHIHAJIOB C Y4€TOM MAarHUTHBIX MMITYJIbCOB PABHO HHTEIPAJIbHOMY 3HAYEHHIO BCEX
N0Tepb, CBA3AHHBIX C NlepepacnpeaeeHueM NOTEHIHAJIOB 10cJIe CHHTe3A.

3.7. HauOonee ycTOMYMBOW CHCTEMOH SBISETCA HEUTpOHHAs, M J1000e HapylleHHE B
T10001 M3 BEPXHHX CTPYKTYp BJEUET 3a CO0O TpaHCMyTallMI0 MOHOB a30THOTO OJoKa B
HEHUTPOHHOU CTPYKType, UTO HapyILIaeT aab0enno, Mpu JTOCTHKEHUHU OIpeAesIeHHOro OaaHca
MCYE3aeT MAarHUTHBIM UMITYJIbC CBSI3U C BEPXHEH CTPYKTYypoil. [Ipr 3TOM MeX 1y OCTaBIIMMHUCS
CTPYKTypaMHU NPOUCXOJUT NEPEPACIPEAEICHUE FIEKTPUUECKUX MOTEHLNAIOB U MarHUTHBIX
UMITYJIbCOB.

OnHako IpU TAakoOM NEpepacHperesieHUH HM3MEHSETCS BpEMsl pEakluud B aTOME H,
CJIEIOBATENIbHO, YMEHBIIAETCS] TaK Ha3blBa€MOE BpeMsi JKHM3HHM a30THOro Oioka. Kaxmoe
HapyleHne aap0en0 BieueT 3a co00H, KpoMe Bcero, oopa3oBaHue B a30THOM OJIOKE MOHOB
TSDKEJIBIX METAJJIOB, WM MPOCTHIX HOHOB, KOTOPBIE HE MOTYT OBITH CBSI3aHBI MarHUTHBIM
UMITYJIbCOM U SIBIISIFOTCA OaliacToOM JIJIsl @30THOTO OJ10Ka (CBSI3b - TOJIBKO Ha TPaBUTALIMOHHBIX
yacToTax). Hapymenue 6anaHca 4mciia aTOMOB a30THOTO OJIOKa BJIEYET 3a COOOM yBEIUUEHUE
OKTaBbl MAarHUTHOT'O MMITYJIbCA C YMEHBLIEHUEM €ro NOoTeHIMana. Tak Kak MO3I UCIOJb3YET
I'PaBUTALIMOHHBIE YACTOTHI CBA3HM C KJIETKOW, MOJyUYE€HUE AOIMOJIHUTENBHBIX YaCTOT SIBIISETCS
WHIUKATOPOM, II0 KOTOPOMY IPOHUCXOJMUT IEPECTPOMKa OIIYIIEHUH, 3a 3TUM CIeayeT
MepecTpoiKa OIIYIICHUH IJIs1 BCEX KJIETOK HEMTPOHHOTO MPOCTPAHCTBA, YTO U3MEHSET 00IIIee

anp0eo opraHu3Ma M, Kak CJIEACTBHE, BpeMs peakiuii aromoB. HaOmromaercs cBoero poja
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IIEMHAs peaKIysi 3aMKHYTOT'O THIIA C 00paTHOM CBA3bIO, M TaKasl LIEMHAsI peakius y>Ke He MOXKET
ObITb OCTaHOBJIEHA 0€3 HApYLIEHHUs MarHUTHBIX MMITYJbCOB, CBSI3BIBAIOILUX CTPYKTYpBI
a30THBIX OJIOKOB B IPYTMX MPOCTPAHCTBAX.

3.8. Cmbicn cuHTe3a caxapa Uil KJIETOK - 3TO (OPMHUPOBAHHE DSICKTPUUYECKOTO
NOTEHLIMaNa 3aJaHHOM TIPaBUTALlMOHHOM 4YacTOThl M CO3/laHUE€ JOCTAaTOYHO CIIOKHOMN
CTPYKTYPBI JUIsl TOCIEAYIOIIEN TPaHCMYTALlUU ¢ OJIOKaMH, CYNEpIO3UPYIOIIMMHU TOTYYEHHbIH
noTeHHan. TUl CTPYKTYphl ONpPENENeH COCTOSHUEM aTOMOB, TUIIOM OPraHU3ALUU M TUIIOM
COOTBETCTBUS KOHCTaHTaM COJIHEYHOU CUCTEMBI.

WHrerpanbHOoe COCTOSIHME TaKOW CTPYKTypbl M Ha3zBaHo '"caxap", To ectb SHR -
o0beIMHEHNE TOTEHLIMAIOB BOAOPOAAa HAa TPaBUTALMOHHOW ocHoBe. Hocurtenem Takoi
CTPYKTYpBI SIBJISIETCS Q30THBIN O70K. Tak Ha3bIBa€Mbli CUETUMK BPEMEHU HaunMHAeT paboTaTh
C MOMEHTA IpeoOpa3zoBaHust XOTS OB OJTHOTO aTOMa a30THOTO 0JIOKa (TTepeXxo/] B HEUTPOHHYIO
CTPYKTYDY).

Jl1s  cuHTe3a caxapa MCHOJb3yeTCsl caxapHasi JKeje3a AHTHHEHTPOHHOIO
npocrpancrea. He paccmarpuBas mpolecc CHHTE3a M €ro BIMSHHE HAa aHTUHEHUTPOHHOE

MPOCTPAHCTBO, OTMETHM TOJIBKO T€ aCMEKThl, KOTOPbIE MOTYT MOTPEOOBATHCS B AaJIbHEHIIIEM.

4. JHeprernyeckue 0COOEHHOCTH NMPe0OPa30BaAHUs A30THBIX 0JI0KOB B HEHTPOHHOM

NMpCTPaHCTBe.

OO0pa3oBaBiivecss WOHBI COOTBETCTBYIOLIUX CTPYKTYp C 33JaHHBIMH TapaMeTpaMu
rPABUTALMOHHBIX YacTOT, MEKTPUUYECKUX MOTCHIHAIOB U COMPOBOXKIAIOIIEIO MAarHUTHOTO
HUMITYJIbCA M COCTaBIIIOT HEUTPOHHYIO YacCTh a30THOTO OJyioka - HocuTenst SHR.

Tabmuia koneunoro pacnpenenenus SHR npuBeneHa B mpuiioKeHUN.

He yxa3piBas 37ech pealibHBIX paclpeiesieHUi IMOTEHIMAJOB M YacTOT, MPUMEM
ucxognoe cocrosHue SHR 3a 100 % - He 3aBucumo or re”oruna. IlpaBas mnouka,
sABJsAOIIAsICA mepBbIM "'myHKTOM' mepeBoaa SHR, 10/15kHAa MeTh 10CTATOYHO BHICOKUI
rPaBUTAIMOHHBI NMOTEHIHAJ, oOecrieyuBaeMblii JumM@ocucTemMoi. Ilycthb
IpaBUTALMOHHBIN OoTeHLKaN npaBoil paseH 100 %, u cBsA3b Mo3ra ¢ npasoi moukoi - 100 %.
D10 uaeanbHBIA ciydail s moboro renotumna. Ho SHR - He camorienb, B 4UCTOM BUIE
ANEKTPUYECKUI OTEHIIMANI OPTaHU3MY HE HYKEH - 3TO $]I, TO3TOMY MOTEHIHAI JOJKEH OBbITh
"yrmakoBaH" B HEKWU KOHTEHHEp, KOTOPbIA M (OPMHUPYETCH BepXHel 4YacTbI0 IMEeYeHH.
OtHocuTEeNBHO "mepemeniaeMoro rpysa'’, KOHTEHHep JOJKEH UMETh BO3MOXKHOCTh 'clath"
rpy3 MOTPEOUTENI0, TO €CTh, KJIETKE, HE HapyIlas TePMETUYHOCTh MPH TPAHCIOPTHUPOBKE.
N3roroB/ieHne KOHTEiHEPOB MPOMCXOJAUT HA KOHBelepe - BepXxHss 10Ji nedyeHu. [lpu
100 % cBsi3u ¢ MO3roM KOHBeiiep mMeeT OTHOCHTEJbHO ''rpy3a" 0.48 % moreHuuasa

rpaBUTAlIMOHHBIX 4YaCTOT, U MATrHUTHBIH HMIIYJIbC, KOTOprﬁ HE JO0J/IZKEH COBIIAAaTh C
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NEePeHOCHUMbIM IPy30M. JTO JAOCTHUraeTcs NMPH TPAHCMYTAUMH (MJIH yIAKOBKe Irpy3a B
KOHTeHep).

I'py3 - HCXOAHBIN TPABUTANMOHHBIN MOTEHIHAJ (2 UX JECATKH THICAY) MOKET U He
Pa3MeCcTHThCS B KOHTeHHepe, M03TOMY JII000H I'Py3 NepeBOAUTCH B CTAHAAPTHYIO (hopMy
(cckuMaeTcsi, pacTArMBaercsl, npeodpasyercsi W T.1.). A30THBIA OJIOK TpeTepreBaet
JIOCTAaTOYHO MHOTO HW3MCHEHHUH, I0Ka W3MEPHUTEIbHBIA MeXaHu3M (MOCTPOCHHBIA Ha
OILIYIIEHUSAX) HE YKaXET Ha TO, YTO OJIOK TOTOB K 3arpy3ke B KoHTeWHep. MyHKUHMH
CTAHJAAPTU3AIUM BBHINOJHSET MOIKeJIYyA04Has Keiae3a. [1l0ko3a, BbIBOAUMAsI U3 Hee -
3TO KOHEYHbIW BUJ I'Py3a Nepe/l yNAaKOBKOM ero B KOHTeliHep U KOHTeiiHepa, TO eCTh mapa
rpy3-konTteiinep. U3menenue popmMbl HCXOAHOTO OJIOKA TPOUCXOIUT 32 CUET IHEPTEeTHUECKUX
3aTpaT KOHBENEpa - MOJKEITYJOYHOMN JKEJIE3bl, U €CIIU ITU 3aTPaThl IPEBBIMIAIOT AOITYCTUMBII
YpOBEHb, UJTU OUTYLICHHS 3aTpaT MPEBOCXOIAT OLTYIIEHUS CKIaja (IpaBoi MOYKH), HACTYMAeT
PEXHUM TMEPErpy3KU IMOKENYAOUYHONU Keye3bl, IPU KOTOPOM HE MPOMCXOIUT BOCIOJIHEHHE
3arpar, MpH 3TOM KJIETKU MOKEITYA0YHOM KeJe3bl MOTYT MOTEPSATh CBSA3b C MO3IOM H OBITH
BBIKJIFOYEHBI M3 KoHBeWepa. SHR, He mnomnexammii cTaHzapTU3aldd, BMECTE CO
CTaHJapTHBIMU OJIOKAMU TOXKeE MOCTYIAIOT B KaMepy COOPKHU.

Kamepoii cOopkn B KOHTeliHep ABJsieTCs cep/lle, BepHee, ero nmpapoe npeacepane.
JTO - CBOEro poJaa MarHeTpoH, Ije ¢ TAKTOM NPHUMepPHO 1 ceK. MPOMCXOAUT YNAKOBKA
rpy3a B koureiinep. Ilocjie ymakoBku cOOpKa mocrymnaer B JieBoe NpeAcepane u aajiee
HanpagsJjsieTcsi o ajpecy, yKa3aHHOMY Ha "'siiuke'".

Kaxnplii KoOHTeliHep NpeJIHAa3HAYEeH KOHKPETHOM KJeTKe, W HHMKaKas Apyras
KJIETKA B HOPMAJIbHOM peskuMe padoThl He MOsKeT ''3aXBaTUTB'' 4y:K0il KOHTeliHep U, TeM
0oJiee, U3MEHMTb MAPKHMPOBKY. TakT TpaHCMyTaluu (3aKaTKH Tpy3a B KOHTEWHEp)
ornpezensercs sHepreTnyeckuMu 3atparamu. [locie ynakoBku 96 % xoHTeliHepa (C rpy30M)
NIEPEBOJIUTCS B aHTHHEUTPOHHOE COCTOSIHUE, YeM OOecreuuBaeTcs He HapylleHue anbOesno.
Ecin 661 3T0Or0 He 0bLIO, TeMIepaTypa Tesa obuia 661 Bbime 100°, Ocrasmmuiics "mycop"
MOCTYINAaeT B TPAHCIOPTHYIO Ce€Th U 'Tyjsder" TaM A0 TOMNaJaHusl Ha aHaiau3 Ha "caxap",
BbI1aBas cedst 3a oHoro. OHAKO MO KOJMYECTBY MYCOpa MOKHO CYyAWUTh O HapyIICHHSX B
o0miell cucTeMe HHEPreTHYECKOro OO0EcledeHus: KIETOK, HO HUKAaK O KOJIWYECTBEHHBIX
COOTHOIIEHUSIX. MycOp MOKHO BBIOPOCHUTB U3 TIA3MbI KPOBH ITyTEM OUUCTKH, TIPU TOM YHCIIO
KOHTEITHEpOB HE M3MEHHTCS, TaK KaK BBHIOPACBHIBAIOTCS MOHHBIE CTPYKTYpBI, a JUlsl BhIOpoca
KOHTEilHEpa HEOOXOJMMO OTKJIIOYMTH MO3T, WM cuctemy ympasieHus. Cepbe3Hble
HAPYULICHHUS HACTYNAKOT B CJIy4ae H3MEHEHHs MOTEHUHMAJIOB CBSI3M CHCTEM OPraHM3alluu
SHR ¢ M03rom, 4To ¥ NPUBOAMUT K K0J1e0ATeIbHOMY MpolecCy - Mepexoay K OJIHOH u3
yCTONYUBBIX GOPM, YCKOPSIOIIUX TPAHCMYTALMIO HOHOB B HEHTPOHHOM MPOCTPAHCTBE -

caxapHplii quader uiam remoduaus. Jlwdas u3 3Tux ¢Gopm MMeeT OJHO CBOMCTBO -
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CTyNEeHYaTasi CMeHa OLIYLIEeHHH ¢ mocjeaAyonel JUKBUIANHeil MATHUTHBIX HMITYJIbCOB,
CBSA3BIBAIOIIMX PA3JIMYHBIC IPOCTPAHCTBA.

Jl1d 4enoBeka CymecTBYOT HOPMBI PACIIPENEICHUS TTIFOKO3bI:

[IpaBocniupasibHBIN caxap MEPEBOJUM Kak MOHHAs CTPYKTypa B KojaudecTse 125 rpamm
Ha 108000 rpamMm Beca yenoBeka. [IpuueM 3T0 yxe He caxap, a IJIFOKO3a, YUCIO OKTaB €€
cocrtositHust - 12, HmwxkHsIs 32 okrtaBa - 12.4 %, Bepxusas 94.625625 oxraBa - 36 %,

pacrpeneneHue 1mo opraHam Cieayromiee:

HanmeHnoBaHMe oprana, noTped/siroiero riloKo3y KoanuecTBo rpamm
JJIS COOCTBEHHBIX HYKI (na 108000 rpamm Beca)
1 Cepane 12
2 Ileuennb 16
3 Cene3eHka 25
4 Mo3r roJioBHOM 24
5 CnuHHoOI Mo3r 10
6 Homxey10ouHas xejae3a 7
7 YpHUHOUEHTP 3
8 ITouky ¥ HAATIOYEYHHKH 1
9 Jerkme 3
10 ITosioBas cucrema 6
11 IuToBHaAHAA Keje3a 12
12 Kumeynuk 5

5. 7KuBas KJIeTKa M IVII0K034.

KuBasi KjeTKka yejioBeKa - 3TO He TOJbKO ee HOHHOe cocTtosinne. U KoHeuHoO,
CylIIeCTBOBAHHE JKMBOM KJIETKH 3aBHCUT He OT XMMHYECKHX pPeakiuii. YCJI0BHO KHBYIO
KJIETKY MOKHO Pa3/ieJIUTh HA TPU YaCTH - HU3KOOKTABHBIN M BbICOKOOKTABHBIN BbIBO/
U LeHTPaJbHAas YacTh.

[lenTpasibHasi 4acTh - 3TO CBOETO poja "BEUYHBIN ABUraTesip" C 3aJaHHBIM BPEMEHEM
KHU3HU. Bpemst kHU3HM 3a1aeTcsi OKTaBOM pazBepTKU UMbl Npu (HOPMUPOBAHUU HOHHOM
CTPYKTYpPbl U MarHUTHBIMH UMITYJIbCAMU C COOTBETCTBYIOLIMMU YIJIaMU CKOJIbKeHUsA. CBA3b
BPEMEHU W TIPOCTPAHCTBA B JKMBOW KIJIETKE OIpEJEICHa YIJIOM CKOJbXeHHs (cM. "bouka
Huorena"), 3HaueHus 3toro yria ot 21.6 1o 43.5 u onpeaensrot Bpems xu3uu oT 0 10 32000
aer (B macmrabe BpemeHu 3emin). CpeaHsisi ToOUuka cooTBeTcTBYeT 124 ropam :KM3HH.
CoBeplIEHHYI0 KJIETKY MOKHO OCTaBUTH xkuUTh W 32000 Jier, HO NMPH HEM3MEHHBIX
BHELIHMX ycaoBusAX. OnTumanbHas Touka 124 roga COOTBETCTBYET KJIETKE, MPUOIMKEHHOM K
COBEpIICHCTBY, HO U3MEHSAEMOM MPH CIIEAYIONIEH MyTallUU B CBSI3U C U3MEHEHUSIMU BHEIIHUX
ycnoBuil. Ab0eno KJIETKH BCera PaBHO HYJIIO (TO €CTh CPEIHEH TOUKe), I/le B epeBoje Ha
JOLIAMHYIO TPAMOTY TeMIeparypa cocrasisier 36.6°. OTMeTnM, 4TO KHUBast KJIETKA - 9TO
MHOTOCTyIIeHYaTast (MHOTOOKTaBHast) CTPYKTYpa - OT 32 (MoHHas1) 10 96 (HeHTpuHHAas) OKTaB.

Het cMbiciia cpaBHMBATh SHEPreTUUYECKHE MOIIHOCTH B Pa3jMYHbIX OKTaBax - 1 3apsioBbIil
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IKBHBAJEHT 52 okrTaBbl coorBercTByeT mnpumepno 10.000.000.000 3apsizoBbIM
IKBHBAJIEHTaM 32 OKTaBbl, TO €CTh HOHHAS CTPYKTypa 00J1aaeT MUHUMAJIbHBIM 3aps10BbIM
SKBUBAJIECHTOM, 2 IPUOOPOB A/l PerucTPalluM 3apsi10BbIX IKBUBAJIEHTOB BHICOKMX OKTaB
HE CYIIECTBYCT. HOTGHI_II/IaJIbI BBICOKHX OKTAaB CJIy’KaT IJIA IMOAACPIKAHUS I'PaBUTAIHUOHHBIX
YacTOT CBSI3U KJIETKU ¢ Mo3roM. Kaxxiast kieTka npu HapyleHUH anbbeno TpedyeT oT Mo3ra
"MOANUTKA" WIJIM BBIBOJ| JIMIITHUX TIOTEHIIMAJIOB. B 3TOM ciydae MO3r U JOPMUPYET MPSAMYIO
aJIpECHYIO MOCTaBKY WJIH MOJKIII0OYAeT KaHAJbI BBIBOJA JTUIIHUX MOTEHIIUAIOB.

Mo:kxHO He 00BACHATDH, HACKOJbKO Ba’KHO BO-Bpems ''moodenars' uiam 'cxoauTh B
Tyajer'- ecid HAPYIIAeTCs PeXKNM, B )KHBOIl KJIeTKe POUCXOAAT U3MEHeHus anboeno,
CIBHI CpeJHel TOYKH, HAPYIIEHUs B CHCTeMe CBSI3M ¢ MO3IOM M T.N. Takue KIeTKH 160
OTMHPAIOT, TMO0 CTAHOBSTCS ""BaMIiupaMu' B CpeJie OCTANBHBIX KJIETOK. [Ipu aTOM Hapymaetcs
"MuUpHas" KU3HBb U OKpYKaronux kieTok. [TogpobHoe onrcanue KUBOK KJICTKH, HA3HAUYCHHE

CHCTEM BbIBOJIA MOTEHIHANIOB cM. B mipmiioxeHusx k "BUOCDEPA 3EMJIN".

6. CBsi3b MO3ra 4 BbIOOP THIIA KATAJIU3AaTOPA.

Kak yka3aHo BbllIe, MO3T, IOJIYYUB CUTHAJ OT "KUBOM KJIeTKH, popMuUpYyeT eii J1udo
AOCTABKY COOTBETCTBYIOIIUX MNOTEHUHAJTOB (HAa COOTBETCTBYWIIHX OKTaBax), JuO0
0CBO0OK/IaeT KJIETKY OT H30BITOYHBIX NOTEHIHMAJIOB. 3]1€Cb BO3MOXHBI TOJIBKO JBE
CUTyallMu - J1U00 MO3T 3HAET O TOM, YTO B KJIETKE €CTh HApYLIEHUs, U KpOME HOPMaJIbHOM
CXEMBbI, MOJKIIOYAET JOMOJHUTENIbHBIE PE3epBbl, JIUOO HE 3HAET, U TOT/AA KIETKa MOXKET
MOJYYUTh TO, UTO €i HE TPeOyeTC s, MM U3 Hee M3BIMAIOTCS KU3HEHHO BAaXKHBIC MTOTCHIIUATIBL.
N3 mHokecTBa CTPYKTYpP, (OPMUPYOIIMX TIJIOKO3Y, MeIUIHHA BBbIIBWIA OJHY -
uHCyJuH. IHCYyUH sBisieTcs KaTaau3aTopoM, HO OH paboTaeT TOJIbKO B KUBOI cpelie U ero
CTpyKTypa Gopmupyetcst Mo3roM. Eciii BBIIENINTH UHCYJIMH U TOMBITAThCA €T0 PACCMOTPETH,
Mbl YBHJMM MEPTBYI0 MAaTEpPHUI0 C OCTaTKaMM IMOTEHLUHMAJIOB W MAarHUTHBIX HMITYJIbCOB,
KOTOpbIE J0KMBAIOT B YCJI0BHUSX OTCYTCTBHSA CBSI3U C MO3rOM. JTO aHAJIOTUYHO TOMY, KaK
101 MUKPOCKOIIOM IBITAKOTCS PACCMOTPETHh KPOBB, B3SATYIO M3 BEHBI - OHA IPOILIA Yepe3
CEICUC U HE SABIISIETCS YK€ TOW KUBOM KPOBBIO, KOTOPAsi HaXOJWUTCS B BEHAX U apTEpUsX.
HNHCcynuH He NPOCTO MHOIOOKTABHBIM KAaTalU3aTop, 10 KOMaHIaM MO3ra B I1OJDKEITYJOYHOU
JKele3e MPOUCXOTUT BBHIPAOOTKA MMEHHO TOTO WHCYJIMHA, KOTOPBIM B JaHHBI MOMEHT U
HeoOxoaum. Kpome Toro, HU3K0OKTaBHAsl YaCTh HHCYJIUHA "'3aKaThIBaeTCs' B 0€JIKOBBIM
KOHTeHEep M J0CTABJSIETCH SKMBOHM KJIeTKe, Ile OH Heo0Xoaum st ''BbIrpy3ku'
JOCTABJIEHHBIX MOTEeHHNAI0B. [[03TOMY MHCYIHMH JTOJDKEH B TOUHOCTH COOTBETCTBOBATH HE
MIPOCTO T'€HOTHUITY, MO3T JOJI’KEH UMETh BO3MOKHOCTh YIIPaBJISATh BCEMU MOTEHIIMAIAMU YaCTOT
9TOr0 KaTalu3aTopa, HMHAa4Ye pe3yJbTaT JOCTaBKU KOHTEWHEpPOB OyAeT He OIpeelieH.
IHoTeHUMAJBI TPABUTALMOHHBIX YACTOT U MATHUTHBIX MMIIYJIbCOB, He MOJAAIOIIHECH

KOHTPOJII0O CO CTOPOHBI MO3ra, SIBJAOTCA ''aTOMHOM 0O0MOOI'", TpaHCMYTHpYHOIIHE
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JKMBYI0 KJIETKY B HANpPAaBJeHUHM, He NPEIyCMOTPEHHOM MPOrpamMMoil pa3sBUTHA W
myTtauuu. Ha nepBom starie B KJI€TKE MPOUCXOJUT U3MEHEHUE CPEeTHEN TOUKHU, 3aTEM BCTYIAeT
B CIUTY 3aKOH MUHHUMM3AIUH 10 aJib0e/10, IBETOBAsI TaMMa Ha HU3KUX OKTABaX - 3eJieHasl,
YTO COOTBECTCTBYCT HPCBBIIICHUIO HOPMbBI MTOTCHIHUAJIIOB, IJII MO3ra q)OpMI/IpyIOTC}I CUTHAJIbI
SOS.

Mo3r HauuHaeT U3MEHATHh (YHKUHH TPAKTOB [OCTABKHM, MeHSIsl MOTEHI[HAJIbI
4acToT MOYeK, MOMAKeJTYyI04YHOH xkeae3bl W T.J. Hacrymaer aBTokoJsie0aTebHbIN (He
ynpaBJiieMblil) Mpoiecc, KOTOPbId U NMPUHATO HA3bIBATH JU0O0 CAXapHbLIM AHA0ETOM,

Jnbo remopuiinei.

7. UcKycCTBEeHHbIE KATAJIU3ATOPbI.

B ycnoBusix aBToK05I€0aTENBFHOTO MpOLIecca MPOU3BOANUTCS MOMBITKA CTA0MIN3UPOBATh
3TOT mporecc (HE YIanuTh, a HWMEHHO CTaOMIU3UPOBATh), BBOAS HCKYCCTBEHHbIE
KaTaJIN3aTOPbI - HHCYJIHH, MIOJIyYeHHbI, HAIpUMep, U3 MOIKeJTyJOYHOMH KeJie3bl CBUHEI.
[Ipy HacTymiieHMH TPUCTYNOB STOT HHCYJIMH BBOAST B OpraHu3M, CO3/JaBasi WILTIO3HIO
HOpMaIM3auil OOMEHHBIX mpoueccoB. KpoMe Toro, mo mepe yxyalIeHUS COCTOSHUS, €ro

HAYUHAIOT BBOAUTD PCryJISAPHO.

8. [lociencTBUA MCNOIb30BAHUS HCKYCCTBEHHBIX KaTAJIN3aTOPOB.

UckyccTBeHHBIN KATAJIM3aTOP - 3TO CTPYKTYpa, He MMeEIOIIAsi YacTOT CBA3H C
MO3IoM.

Kpome Toro, nostyueHHblii TAKMM 00pa30M HHCYJIHH HMeeT TOJIbKO HU3KOOKTABHbIE
COCTABJISIIONIME, TMpolIealIne cencuc (paspyumieHue mnpsaMbIXx cBs3eid). Ho maxe
HU3KOOKTABHbIE COCTABJSAIONINE COOTBETCTBYIOT YACTHYHO CMBICAY MOJYyYeHHUS
KOHTeiiHepa, M03TOMY HX HaJM4Me U NPHUHOCUT BpeMeHHOe oOJierdyenue. Ilpm 3Tom
KJeTKa moJuay4yaer ''rpeMy4yylw' cMechb M3 HEHM3BECTHBIX WJIHM He KeJIaHHBIX
BBICOKOOKTABHBIX IOTEHIIUAJIOB B ''cBHHOH 00KJIaaKe".

Ho ann0eno "cBuHOI 00KIaKH'" BCeraa moJoKUTeJIbHO, U CyNepno3ulus ajab0eno
NPUBOAUT K H3MEHEHHI) TMOJIOKeHHs cpeaHeil Touku. Kakgas HoBasi mnopuus
HCKYCCTBEHHOI0 MHCYJIMHA COKPAIAET *KU3Hb KJIeTKU. M0O3r He MOXKET BMENIaThCsl B 3TO

IPOLIECC, TaK KaK OTCYTCTBHE YIPABJICHUS HE MO3BOJISIET YTO-IUOO0 MPEATPUHSTS.

Hanu4vue MCKYCCTBEHHOI0 HHCYJIMHA B OPraHU3Me HApPylIaeT B MEPBYI0 ouepe/b,
KOHEYHO, a;1b0e/10 CaMOro Mo3ra, KOTopblii popmupyet B ”HGOPMAIUOHHOE MOJIE
CUTHAJIbI 0 HapymeHnu anboeno, 1 CUCTEMA BnpaBe npucTynuTh K JUKBUIAIHU

TAKOI0 M03ra, KOTOPbIi He B COCTOSIHUM CIIPABUTHLCS €O CBOMMU NpodieMaMH.
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OTMeTHM TakiKe, YTO JHOMMBIM KYHIAHHEM HAa KJIaa0ulle ABJsIeTCS KOILIepPHOe
MSICO, He COBMeCTHMOe 0 NapaMeTpaM ¢ MpoieccoM npeodpa3oBaHuii, MPOMCXOAALIUX
Ha [lacxy. Tak KaKk MCKYCCTBEHHBINI MHCYJHH NMOJYYAIOT U3 CBUHUHBI, TO U KOUIEPHOE
MfICO, KAK aKTHBHasg 0M0100aBKa, [0/UKHO ObITh HMEHHO CBHHHUHOW, NMpPUYéM B
cooTHomeHun: 88% cana u 12 % msca. KomepHyo cCBMHHMHY JIy4llle BCero 3aKynarb B
Benopyccnu - oHa He COAEPKUT TeHHOMOAU(PUUUPYOIIUX A00aBOK (B OTIMYHME OT
Yxkpaunckoro u Ioabsckoro). Ilepen ynmorpedsennemM CBUHbIO HEO0OX0AUMO UCKYNATh B
pexe MopaaH 1Jis OYMILEHUS OT LeNHel B eé KueyHuke. Bo3pact cBUMHbU He T0JIKEH

NpeBbIIATH 22 JIeT.
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M npo Hio Toxke

Cexpernoctb 1o npodaemam HJIO nyskHa nos:

— CYLIIECTBOBAHMS CTPYKTYP, KOTOPbIE ;KUBYT 32 CYHET HEM3BECTHOM MP001eMbl;

— 1JIl HANIMCAHUA JMccepTaAlUiil HA TeMy '"'"KTO K HaM elé nmpuJierena';

— OpPraHu3aluM crnoco00B NMPOHMKHOBEHHMS B CTPYKTYPbl HHBIX CHeENCTYy:K0 moj
BH/I0M 0011eil npo0JieMbl;

— pa3padoTKa cucTeM BOOpY:KeHHI 1K00bI 115 00pboObI ¢ HJ1O;

— M TAK JaJjee.

OnHako BO3HUKJIA He(OJIbIIAs PodJieMa.

2005-10-04-15-14 - 18-00 (Bpemsa MockoBckoe) Cuctema YnpapieHus IMJIAaHETAMHA
(MecTo pacnosioxkerHus - 700 kM r0xkHee nMpaMuIbl Xeorca) MoJay4usia NpuKa3s o 3amnpere
noabéMa Bcex 00beKTOB 10 NpudObITUSA HA MecTo. Komanaa Oblia mpoaydaupoBaHa B
2005-10-08-00-14 Cucreme Ynpap/ieHusi 00beKTaMu (MeCTO pacnosioxxkenus - rat Hero-
dxepeu, CIIIA). KeraTu, B 3TOT e JeHb coOpaJics cbe3n yposoros Ha FOre Utanum.

Tak 4to Tem, ko Buaesa HJIO, jeran Ha HuX, coOupas aBapuiiHbie 00J10MKH,
odmasca ¢ nuiaoramu HJIO, npuaérest noao:kaaTb BTOPOro HAIECTBHUS.

Just mo0uTesiell JKUTh 3a CYET HEH3BECTHOM MPo0JieMbl (B paMKaX COBPeMEHHBIX
3HAHMH M0 U3MKe, MATEMATUKHU, OMOJIOTHH U T.1) OTKPOeM HeOOJIbIIYI0 TalfHY:

Ha 3eMJII0 HUKTO He MPUJIeTAeT U NMPUJIeTeTh He MOJKET - JII00ast OMOCTPYKTYypa yxke
Ha nomiaére k CoJHewyHOU cucTeMe Oyaer OOHapy:KeHa M YHUYTO:xXKeHa CucTemMoi
Ynpasienus 3emsn (HOBoii). Beé, uro Hadmoaanocs 10 2005-10-08-00-14 - 310 30HaBI,
BbINIyCKaeMble ¢ peniepoB nocaaku (riayonna 4100 - 4800 m) ¢ neanro kourpoas. Hosas
cucrema ¢ O0osee yem 3000 oObekTamm (BMecTe €O CNYTHUKAMHU ILIaHeT, JIyHOll u
Couannem) npudbuia npumepno 18000 jer Ha3ag U ¢ 3TOr0 BpeMeHHM CYHIeCTBYeT Ha
3emure.

B 10 xe Bpems A5 aHAJAM3a He00XOAMMBI 3HAHHS, KOTOPble He MOIYT ObITh
NMoJIy4eHbl M3 aKaJleMUYeCKHUX CTPYKTYP - HA/l0 UMeTh XOTsl Obl MpeACTaBJIeHHUS O He
JomaauHoi Hayke. [louemy jiomaaunoi? Bee cucreMbl (pU3NYeCKUX BeJINYUH, BKIKOYAS
JIOIIAAUHYK CUJIY (3PTH, JAKOYJH, MACKAJIUA M Mpoyee - MPOU3BOAHBbIE OT JOIIAJANHON
cuwibl). CymecTBYWT JM Ha 3emiie HHbIE CHCTEMbI, KOTOpPbIe 00J1aJal0T HHbIMH
3HAHUAMU?

JdocTtaToyHO BCIOMHHUTH IIYMEPOB, JOrTOHOB, TrulepoOopeeB (mocjeaHue

npeacTaBuTeu ObLIN YHHUTOKeHbI Ha Kosbckom nosyocrpose npu Bane I'po3nom).

KoHuenuust HOBOro MUpPOBO33peHHA
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BBenenue

N3 cnpaBounuka J:x.IMenu (JjeMeHTbI) H3BECTHO, YTO COBPEMEHHbII Ye/I0BEK B
cpeanem (npu Bece 70 KI) COCTOUT U3: KHCJI0POJ - 43 KT, BOAOPOA - 7 KT, yriepoa - 16 kr,
docdop - 1.5 kr u Tak nanee. OcrajpbHasi TA0JMIA XUMHYECKHX 3JIEMEHTOB IPUCYTCTBYeT

B HEM B MI', B TOM YUCJI€ U 3AJICKU YpaHa.

Ha navaibHOM 3Tamne, TIIATEJbHO NepeMellIaB BOJAOPO/I, YIJI€POJ U KHUCJI0POI, U
100aBMB B BH/Ie CIIelHil BCce 3J1eMeHThI Ta0auibl MeHaeeeBa, MoJIy4nJin ;KUBYIO KJIETKY.
Cexkpert cnenuii, B OTJIMYHE 0T CEKPeTa KOKA-K0JIbI, ObLI CO BpeMeHeM yTepsiH, HO caMma
KJIETKA COXPaHWJIACh U MOXKeT NMoxBacTaTbes HapsaaoM u3 Huubcoopus u KypuatoBus.
IIpu co3nannu KUBOH KIETKH, KOHEYHO, HHKAKMX BbICOKHUX TEXHOJIOruil He TPe00BAJIOCH
- HICXO/IHbIE COCTABBI TOJIKJIM B CTyIIE U 3aTeM MO0 PEeBAJIN 10 HY’KHOH TeMIepaTypbl (He

HMKe TeMIepaTypbl ucnapenusi Boasgpama).

Ectb, npaBaa, cKpoMHbIe BbICKA3bIBaHUS OHOPU3MKOB IIUHOYPrCKON IMIKOJbI
(AHIIM), pacnoJiaralIiiMy BpeMeHHbIMH XapakTepuctukamu passutus JHK. Onn
eme B 80-x rogax mokasaJjim, 4To JJIS MYTAllHM T'eHOMa 00e3bsIHbI B T€HOM 4YeJIOBeKa

Heo0X0MMO BpeMsi, IpeBbIlIaKIIee Bech Bo3pacT 3emun (0oJiee 4.5 Mmusiinapaa Jier).

B 10 ke Bpemsa marematuk Yanapa Bukpamacunrx u acrpopusuk ®@peig Xoia
(paboTau COBMECTHO) NPUILIN K BbIBOAY: "' Ckopee ypazan, nponecuuiica no céajike
CMAPUHHBIX CAMONEmMOo8, codepem u3 KycKo6 J10Ma HO6eUleHbKUIl cynepaiinep, 4em us3

Cc60UX KOMNOHEHmoe6 Cﬂy'laﬁHO GO3HUKHEm JicU3Hb" .

CoBpemeHHasi HayKa pacnoJaraer JaHHBIMH, INOJYYEHHbIMM Ha OCHOBAHUM
(UKTHUBHBIX KOHCTAHT.

Bpems, npocTpaHCcTBO, CKOPOCTH, TEMIIEPATYpPa U T. . BbIBEJICHbI HA OCHOBAHUH
3Ha4YeHMI, He MMEIIIMX HUKAKOr0 OTHOIIEHUs K U3HKe mpouecca.

IIpumep - A10iiM ( Mpou3BeIeHHEe MATEMATHYECKUX KOHCTAHT).

IIpencraBiienne o crpoenuu 3emin, Kocmoca, BOBHUKHOBEHHE U CYyLIECTBOBAHUE
’KM3HH - HA YPOBHE CKA30K, JIEr'€H/l, JOMbICJIOB B YCJIOBUAX OTCYTCTBHS CHCTEMbI 3HAHHU M.
HNMeHHO 3TO M A0Ka3a]1 NPH MCCAECAOBAHUM MCTOPHHU U3BeCTHBIN Poccuiickuil y4€éHbI
H.Mopo3os (""Xpucroc'), ncnojb3ys:

a). ACTpPOHOMUYECKHUIl MeTO/.

0). 'eopuzuveckuii MeTo.

B). MaTepnanbHO- KyJbTYPHbIH METO.
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r). DTHONCUXOJIOTHYECKHI MeTO/.

a). CraTucTHYecKuii MeTod.

e). JIuHrBucTHYEeCKNii MeTOo .

Ha ocHoBannu co0cTBeHHBbIX HcciaenoBannii H.A.Mopo30B caesiaj BLIBOA:

""loka3zaHo, YTO He CyLIeCTBYeT YeJIoBeuecTBa - y Hero HeT ucropuun''. Ilo kpaiinei
Mepe, HeT UCTOPHUHU 10 Halleil 3pbl. A MO3IHAS UCTOPUA ANOKPU(PUPOBAHA HACTOJIbLKO,

4TO €€ MOKHO BOCIIPUHUMATDH KaK CKa3Ky.

Ha coBpemeHHOM 3Tane pa3sBUTHA
y 4e/10Be4ecTBa HeT HAYKH.
TexHOKpaTHYeCKHUIl MOAX0/ He SIBJIACTCH HAYKO.

HpSIMbIM A0Ka3aTCJAbCTBOM OTCYTCTBUSA HAYKH ABJJIACTCH HAJIUIHUEC HEPKBH.

OCHOBHOIl KOHCTAHTOH coOBpeMeHHOW Hayku sBjasercsa "Jlomagunas cuiaa'.
Mo:xHo nepeBectu B Jpru, A:xxkoyiam, [lackaau u 1.1.

AOcypaHOCTh TpeAcTaBJIeHMH 0 (p)OPMHPOBAHUM KM3HH Ha 3emile BO3BeleHa B
A0TrMYy.

Kak [1okaspiBaeT coBpeMeHHasi Hayka, Mmocje o0pa3oBaHusi 3eMiH U3
NMPOTOIJIAHETHOr0 00JIaKa, OCTATKH MNbLIM (He moaxoAsimue 1A (OpMHUPOBAHUS
MOBEPXHOCTH 3eMJIN) MyTeM XUMHYECKNX peakiuii copMupoBasu :KUBYK KJIETKY. ITH

XHMHUYECCKHUE PeaKIMU MOKET BOCIIPOU3BECTH JI000# MIKOJLHUK HA YpPOKax XUuMHH.

Hexoropsbie, KOHEYHO, MOT'YT BO3PAa3UTh M BbIAATh CTPALIHYIO TaiiHy, YTO KUBas
KJeTka OblL1a 3aHeceHa Ha 3ewuro ¢ apyroi miaanersl. Ho cymecrByer crpoiinas,
BbIIEPKABIIASl WCNBITAHME BpeMeHeM, Teopusi boabmoro B3pbIBa, Koraa Bed
Bcenennas, uinn Kocmoc, pasMmemasicst B Touke. ITa TOUKA B30PBAJach U ee 00JI0MKH U
chopmMupoBaIN NbLUIEBbIE 00J1aKa, IPe00pa3oBaHHbIE ¢ MOMOIILI0 XHMHYECKHUX PeaKkmuil
B 3Be3/Ibl U IUIaHeThl. Takum o00pa3oMm, JaxKke ec/IM KUBYIO KJIETKY 3aHeCJIU HAa 3eMJII0 ¢
nHoro KocMuueckoro TeJsia, T0 3T0 TeJ10 B CBOeil 0CHOBE TaK Ke COCTOSIJIO M3 TOM Ke NbLIH,
410 U 3eMiisl, MO3TOMY HET CMBICJIA CCHLIATBLCH HA JApyrve IJIAaHeThl, TeM 0oJiee, XOTH
cnocod mepeHoca kuBbIX KJeTOK B KocMmoce y:ke uM3ydeH B OTAeJbHBIX AKaJeMHsX, a
HayKa ACTPOHOMHUS yTBePKIAaeT, 4TO Ha 3emile MOKHO BOCIIPOU3BECTH JIl000e 1eilicTBHe,

npoucxoasimee B Kocmoce.

I'noccapuii (TepMHUHBI ¥ MIOSICHEHUST)
(0azoBasi KOHCTAHTAa B COBPEMEHHON HayKe - JIOIIAAMHAA CHJIA, MOTOMY M

JomraauHas FpaMOTa)

— 68 —



A.M.Xarpi60B «U1 npo HJIO Toxe»

HaumenoBanue | OcHoBa - Jlomagunas Konuenuust HOBOro MUpOBO33peHHA
rpaMora
Armocdepa Cmecn cay4daiiHo | CTporo opraHu3oBaHHasi CTPYKTypa cepuM
o0pa3oBaBIINXCH ra30B | peLIETOK
CdopmupoBana u3 | CymecTByer O0sarogaps Cucreme
3emus NbLIU Yupasaenuss (CY), pacnonoxeHa Ha
onpeaeeHHON riryonHe
Yucao nanmenoBanmii | [loeii kak d¢usnyeckne CTPYKTypbl - 3,
He OIPAHHUYEHO - OT | YCJOBHO MO’KHO Ha3BaTh KaK
Ioasn KOJIXO3HBIX A0 | 3JIeKTpHYeCcKoe, MArHUTHOE,
acTpaJbHBIX rPABUTALMOHHOE, OTJIMYAITCH YACTOTAMHU U
cBoiicTBamMH 3apsja (OKTaBbl 3apsifa 4 - 512)
Becb mup, kak Ha |Ecam  okraBa  3apsaga MeHblne 54,
Marepus 3emue, Tak W B | popMupyeTCs JKeCTKas CTPYKTYypa
Kocmoce cocTtour u3 | IPOTOHHOrO aTroMa (MaTepus)
aromoB bopa
dyx o0b1yHO cBATOM, | Ecin okTaBa 3apsiga Oosee 54 (mo 512),
Hyx CylIecTByeT OTAeJBbHO | (hpopMupyercs HeHHEPUHOHHAS Mmacca,
OT MaTepHuu KBAHTOBAHHAs 10 HA3HAYEHHUIO M CBOIICTBaAM
Jyna Kycox MeteopuTa, | BHemnsasa Cucrema JKu3HeoOecneuyenust
3axBa4yeHHOro 3emJieil | 3emuin, reHepaTop nporpamm Jist ouochepsol
IIpon3zomen or | U3MeHeHHe OKTaBbl CIepMaTro3onaa B
YenoBek 00e3bSIHbI COOTBETCTBYHIOLLEH cpene dopmupyer
yesioBeka (O0e3bsiHA- TYMAHOU YeJI0BEKa)
Bce, yTo nox yepennoi | YesioBek pacnoJiaraer 4acTbl0
Mosr KOCTBIO ONEPAaTHBHOIO MO3ra M He3HAYMTEJbHOH
YACTHIO 10JITOBPEMEHHON NaMATH

}hwaWCTBﬂﬂﬂﬂepa&HHqHﬂﬂByX10qu3peHHﬂ

CoBpemeHnHasi HayKa

Konuenuusi HOBOro MHpPOBO33peHHA

Coaneuynas Cucrema odpa3oBajach
nocJie B3pbiBa, CylecTBYeT cepa

Xa00J1a

Couaneunas Cucrema - ucKyccrBeHHas, Kocmoc
HHUKOI/IA He B3pbIBaJics, cepbl Xad0J1a HeT

KuBasi KJIeTKa NOJTy4YHJIACh CJIY4YaiiHO
U3 OCTATKOB NbLIU, He IPUTOJHOM 1A
(¢opMupoBaHus NOBEPXHOCTH 3eMJIH

JKuBag KJIeTKa - BBICIIEe JOCTHKeHHe
Kocmuueckoro pazyma, coueraer B cede
B3auMojaeicTBHE OKTAB oT 12 10 512

OcTaTku ra3os ciay4aiiHbIM 00pa3om
chopmupoBanu armochepy

ATMocdepa - 3TO MOCIT0HHbIE CTPYKTYPBI
pemeTok (*)

Het pa3Huubl MeK1y MO3roM MbILIHU (HA
KOTOPO# NMPOU3BOASAT UCIIBITAHUSA
MeIMIMHCKHUX NPenaparos,
ynorpeoJisieMbIX 4eJ10BeKOM) H MO3IOM

YCJ0BCKA

Mo3r yejioBeKa M JI000T0 TYMAHOU/IA He
COBMECTHMEI

HJIO - cayqaiiHble MOSIBJICHUSA
HHOIIAHETSIH, UX U3yYeHUEeM 3aHAThI
Bce xkesamme. Ckopo ux tailHa Oyaer
PACKpPBITA, U UX OPY/KHUE CTAHET
AOCTOSIHHEM 3eMJIH.

Bce HJIO 3eMHOr0o npoucxo:xaeHusi, 3To -
o0opynoBaHMe 1J15l KOHTPOJIA 32 COCTOSIHUEM
BHELIHEeH cpeabl (TUIA 30H1a).

IBOJIOLMS MAaTEPUH
TBepaoe-> :Kuakoe-> ra3-> miazma
(HeopraHu30BaHHAaA)

Heunepuuonnas macca
(BBICOKOOPTraHM30BaHHAas MJIa3Ma,
PAaH:KHPOBAHHAS MO0 OKTABAM) -> HHEPUHOHHAS
Macca (ra3-> ;KujaKoe-> TBepaoe)
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NzinoxkeHHblii MaTepuan sIBJAsieTCH IepeBOOM JemIn(ppPOBaAaHHBIX TeKCTOB,
nepeaaBaeMbIX B TAKTOBbIE HHTEPBAJbl CBA3M C HAJIO)KeHHeM pPa3padoTok B 00JacTH
JKHBOM KJIETKM, MaTeMaTUKHU, cuMMeTpuu. CoBnajeHue He sIBJsieTCsl CIy4ailHbIM H,
BHAHUMO, 0a30BbIii MaTepHaJ SIBUTCH OCHOBOM IOCTPOCHHSI CHCTEM IepeIBHKCHHUS B
NPOCTPAHCTBE ¢ MHBIMM NPUHIMIIAMH JABUKCHHS, 4 He NMPEOJ0JeHUs CONPOTHBJICHHUS
cpenbl. CoriiacoBanue npuHuunoB padorel Cucrem 7KusHeoOecmedyenusi 3emum ¢
NPUHIUIIOM He YHUUYTOKEeHUsl, 0CO0EHHO BAPBAPCKOr0 OTHOIIEHHUS K 3emJie, U MpUBeAeT

K MCIO0JIb30BaHUI0 SHAHUI JIJIA MOCJIeAYIONIero Ka4YeCTBEHHOT0 Pa3BUTHSI.

KoHuenuust HOBOro MUpPOBO33peHHA

1. 3emueit ynpasasier Cucrema YnpasJieHHsl, PACIIOJI0KEHHAS 10/ NOBEPXHOCTHIO
3emuin.

2. Cucrema YnpasJieHUs - CJIOKHASI MepapXu4yecKasi cucrema.

3. Ha 3emuie umerorcsi 0ojiee 2000 cucteM KOHTPOJIS.

4. ba3oBblii MO3r KaxIa0oro HHAUBHAYYMa XpaHuTcss B apxuBe Cucrembl
YnpasiieHusi, B KaKAbli TAKTOBBbI HMHTEPBAJ MNPOU3BOAMTCH KOHTPOJIbL MO3ra
HHAUBHAYYMA C 3allUChI0 HH(popManuu;

5. Cucrema YmnpasjieHHus HCHOJIb3yeT 7 THIOB BpPeMEeHHM, OAMH H3 KOTOPbIX
(60%60%24) saBasieTcs TAKTOM HUKHEH YaCTH PelleTKH.

6. lns nepenoca nnpopmaunu CucreMa YnpapjeHHsl NCIOJIb3YyeT MYy3bIKAJIbHBIN
Psii, M pe30HAHCHbIE KOHTYPbI NO3BOHOYHMKA SIBJISIOTCS IPUEMHUKAMHU HHGoOpMaLuH.

7. Mduasa ynpasienusi Mo3roMm Cucrema YnpapjieHUsl HCHOJb3yeT HMHOM
MY3BIKAJIbHBIN PAd.

8. Psan nus ynpasienus modrom: DO RE MI FA SOL LA SI NA, kox LALALA
(666)- mo3bIBHBIE IJIIOC KO U3 MATHYECKOI0 KBAaJApara.

9. BHemHuii BHJI - 3TO0 py0amika, ¥ MepeHoOC MO3ra NMpPOM3BOAMTCH B pPyOaliky,
KOTOpas 10 YaCTOTHOMY 0a/IaHCy COBMECTHMA ¢ NMepeHocHMbIM Mo3roM. Ilpu nepenoce
Mo3ra uHpopManusi B apXuBe MOXKeT ObITb NMOJHOCTHI) MM YACTHYHO COXPaHEHa,
MOTOMY HHIAMBH/IYYM /1eJ1a€T TO, YTO ObLJIO €My paHee He J0CTYIHO.

10. 3ameHsieMbIid MO3I MOKeT OBITh COXPAHEH HO, KaK NMPaBWI0, OH PacnbLIsieTcCs,
npu 31oM noHHas cTpykrypa (u JJHK Toxke) ocrarorcs crapbiMu (0ca09HbIE CTPYKTYPbI
CTaporo Mo3ra).

11. Hossb1ii mo3r /IHK He popmupyer, moromy Beeria MOKHO 0OHAPYKHUTDH IOAMEHY
(HanmpuMmep, caydaid ¢ AHacracuedl - MO3r AHacTacuu ObLI NepeMelnieH MOJHOCTHI0 B

ApYryio pyoamky, u Toiabko anaau3 JJTHK yka3aa Ha HecooTBeTCTBHE).
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12. IIpu 3amene mo3ra CucremMa YnpasieHHs NpeAnoJaraer, YTo B apXuBe HOBbIH
MO3I COBEpUICHHEee 3aMEeHSeMOI0, HO 3TO He BCer/ia TaK B MOCJIe/Hee BpeMs Ha0I101aeTcs
oOpaTHbiii mpouecc. Crapblii MO3r He MOMXeT ObITh 3aMelleH, eCJIM HeKOTopble
KOHTPOJIbHbIE TOYKH OTCYTCTBYIOT HJIM HX HeJIb35l 3AMEHHUTH (HECOOTBETCTBHE TeHOTHIIA,
3a0oseBanusa tuna CIIW/da wiam TyOepkyJe3a, y3KMil JMAaNa30H NAMATH JErKHX,
NpeBbIIICHHE YPOBHA MOTCHIMAJIOB 10 PAAMOAKTHBHBIM 4YaCTOTAM H T.[.).

13. Hemayi0oBa:KHBIM aCHEKTOM SIBJISIeTCSl CIOCO0 MpeoOpa3oBaHWsi M U3MEHEHMSI
pa3MepoB cTpyKkTypbl. Heboubmoit npumep. U3BeCTHO, YTO IPUTPOLUT UMEET AUAMETP
7-9 MUKpPOH, HO 0os1ee 90 % KPOBEHOCHBIX COCY/I0B Yy YeJIOBEKAa HMEIT JHaMeTp 0KoJ10 1
MHKpOHa. Bonpoc : kak 3)pUTPOIMT TaM pa3Mmeraercs?

OTBeT: IpUTPONUTA B KPOBU HeT, OH ¢opmupyercsi BHe CucTemMbl YnpaBJieHUs
(W1 Mo3ra) Kak 0cCaJ04yHasi CTPYKTypa ¢ morepeii oktaBbl cBoero cocrosinusi (Ilpu
YMEHbIICHHH OKTABBI B 2 pa3a o0mmii pasMep yBeaunuusaercs B 1.284 pa3sa).

AHAJIOTHYHO - poxaeHHe peOeHka. CrniepMaTo30u] HMeeT MOHHYIO CTPYKTYPY H
MO03r B 96 okTaBe (MeHblIe pa3Mepa atoma). [lonas B ''mecoynuiry', To ecTb B CTPYKTYPY,
B KOTOPO# NMPOM3BOAUTCH MAKCMMAJIbHOE paccesiHue, CiepMaTo30uj ObICTPO NMOAPACTACT
(Tepsis mpu 3TOM OKTaBbl M03ra). [Ipu 1o0cTHKEHNH PABHOBECHOI0 COCTOSIHMSA (OKTaBa
71.225625) nogaercst CHTHAJI, H IPOU3BOASATCS POAbI.

14. Orcrona cjenyer HeMaJIOBaKHbIH (aKTOpP - HOBBIH MO3I Mojaercs B OoJee

BBICOKOI OKTaBe, U (PYHKIMH CTAPOro0 MO3ra MOIyT ObITh HAPYIIEHbI TOJbKO YaCTHYHO.

Cnmcoxk MOKHO NPOAOJKMTb, HO 0Oosiee moapoOHas mHpopManus - B padorax

aBTOpA.

O cymecTBOBaHMHM HEHHEPUHMOHHOW Macchl (CTPYKTypa OKTaB OoJiee 64,
o0bequHeHHasi 96 OKTaBOIi) COBpeMeHHasl HayKa Jia)ke He M0J03peBaeT, X0Ts HIapoBble
MOJIHMM M MX JelicTBHe M3BecTHO naBHO. [Ipu okTaBax 0ojiee 64 umeem 8 pazaMUHBIX
ATOMHBIX CTPYKTYP (B padoTax aBTOpa MM JaHbl YCJOBHbIE HA3BAHUS - HEHTPOHHOE U
AHTHHEWTPOHHOE, HETPMHHOE M AHTHHEHTPHMHHOE W T.A.). Kaxknasa U3 3TUX CTPYKTYp
HMeeT [AWana3oH cyumecTtBoBanus (3apsga). Ilpm mnorepe 3apsiza yBeau4uBaeTcs
MoTeHunaJa 0osiee HU3KON okTaBbl. [IpuMep: Npu nepeBoje MOIIHOCTH OKTaBbI 65.5 B
32.125225 mnojgy4yaeM MOWIHBIA pa3psaa MOJHUM (COM3MEPHUMBbIA € MOIIHOCTHIO,
BbIgaBaemMoil kpynHoil I'C 3a COTHH JieT), XOTA HMCXOAHOEe COCTOSIHME HEBO3MOMKHO
YBHJETh.

YuurbiBas (KpoMe 0(pMIHAIBHON HAYKH) HAJIUYHE Pa3JINYHbIX "'00/KeCTBEeHHbIX"
SIBJICHHI, a TaKiKe peK/JaMHpyeMble acTpajibHble, MEHTAJbHbIE W Ipo4ue mNoJs (B

NocJieiHee BpeMsi MOJAHOE MoJie - TOPCHOHHOE), 00paTHM BHHMAaHHE HAa POCT YHCJIA
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BEYHBIX JABHUIraTeJel WIN M0 KpaiiHell Mepe keJaHus MX co3aaTb. bosee 99 % takux
padoT ABJIAETCA OYEBUIHOM IIYNOCTHIO JaKe C TOYKH 3peHusi 0pUIUAIbHOM HAYKH, HO
eCc/IM B psjie CJy4YaeB B TEXHHYECKOM peLlIeHUH NMPHUCYTCTBYeT HEMHEPLUOHHAs Macca,
OOBIYHBIMH CPeACTBAMM U NpUOOpaMu npodieMy He pelInTh, TeM 0oJiee yTo atom bopa
pa3Mepbl He U3MeHsIeT, a Tadauna MeH/ie1eeBa HEMHEPLUMOHHYI0 MACCY He COJEePIKUT.
Bo3MokHO J1u cyliecTBOBaHME BEYHOTro ABurares ? Eciu B3sITb 0Tpe30K BpeMeHH
100 JsieT, TO BO3MOKHO - NMyTeM PACCEeSIHUS BBLICOKHX OKTAB HMOHHbIE MACChl MOILYT
noaydyarb '"'moanuTKy'" HHMOTKYJAa, HO 3TO B CJy4yae HAJIUYUA, WJIN COBMeLIEHMS,
HHEPUMOHHOM M HEMHEPUUOHHOM Macchl. [IpuMep TaKOro Be4HOro ABUrarTesis - 4eJ10BeK,
MO3I' KOTOPOIr'0 HAXOAMTCS B HEHHEPUHMOHHOH cTpyKType. UTO Oyaer, ecanm KoMy-au6o
B3lyMAaeTCsl HAa COBPEMEHHOM KOCMHU4YecKoM Kopaodje mocetuth Ilayron? Ilo mepe
ABHKEHHMS OyJeT MPOMCXOAUTH pacceMBaHUe BBICOKHX OKTaB (2 3TO MO3r), IO3TOMY IPH
npoJiete Mapca OyaeM HuMeTh MO3T MMTEKAHTPONA, 2 B KOHEYHOM NYHKTeE - Ky4y Hecka.
Bce 00bekTBI, KOTOpBIE epeMeniaoTesi B Kocmoce, nMeroT npu cede rpaBUTO-MarHuTo-
JIEKTPUYECKHI TreHepaTop, MNOAACPKUBAKIIMI CYLIECTBOBAHHME IepeMellaeMbIX

MaTpHuI HAa BCEX JaCTOTaXx.

MbI ;)KUBEM He Ha METEOPUTE, BOKPYI KOTOPOIro oﬁpa3OBanoc1> CJIy‘IﬂfIHLIM 06pa30M
rajosasi cpeaa, 1 ’)KU3Hb Ha KOTOPOM BO3HHMKJIA B PE3YJAbTAaTE NEPEMECIIUBAHUA OCTATKOB

IbLJIM, HEe PUTOAHOM 111 POPMUPOBAHUS MIOBEPXHOCTH METEOPHUTA.

JIobas popma xku3HU TpedyeT MOJAEPKKH YACTOTHOr0 0AJAHCA, H 3TA MOAEPKKA
o0ecrie4yuBaeTCa HA BpeMEHHOH WJIN MOCTOSIHHOM ocHOBe (Cucrema).

buocTpykTypsl Ha J11000M He0eCHOM Tejie MMEKT TOJbKO TOT CIIEKTP 4acToT,
KOTOpbIN o0ecnieunBaercst Cucremoii. ITOT CIEKTP 4acTOT o0ecneyeH Juodo 3a cuer HJ1O
(co3paercs KynoJi, BHyTPH KOTOPOro M odecrne4yeHa ;KU3Hb OMOCTPYKTYPbI, JI1 KOTOPOil

YACTOTHBIH 0AJIAHC YHUKAJIEH).

Ecim ¢usnueckne mapamerpbl He0eCHOro Tesa NOAXOAAT st (GopMHPOBaHMS
JKMBOM KJeTkHM, co3naercss Cucrema xu3HeoOecrmedeHusi, koropasa yxke 0es3 HJIO
o0ecrneyuBaer:

— KOHTPOJIb COCTOSIHUS HOOC(EpbI;

— XpaHeHHue aBTOHOMHOI'0 M03ra;

— MIepeHoc MO3ra ;

— CONPOBOXKACHHUE ABTOHOMHOI'0 MO3ra;

— CBfI3b C AaBTOHOMHBIM MO3I'OM IIPH M3MEHEHHH NPOTrPaMMbI JeHCTBUH;

— KOPPEeKTHPOBKA NaMATH (10 madJIoHYy);
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— MocJie CMEepPTH - YACTHYHAS JUKBUAAIUS Mo3ra (MOCJeAyHIuii MepeHoc Ha
Apyrue OMOCTPYKTYPbI HJIM HA )KMBOTHBIX, HJIM CO3JaHHEe T'YMAHOU/I0B);

— CBAI3b C IJIAHETOM, OTKY/Ia epeBe3eHa JaHHAS HMBUJIM3ALHUA ;

— pa3BUTHE MO3ra Mo NporpamMme;

— €CJIM 4YeJIOBEK YMHpPaeT paHbllie, TO €ro Mo3r (MpPU MOJHOM COBIAJAeHHH BceX
0MoJIOrMYecKHX MapaMeTpax, Bcex CHCTeM CBsI3M) NepenuchbiBaeTcsi HA HOBOPOKIEHHOT0,

MPH 3TOM BO3MOKHO YACTHYHOE COXPaHeHUe NaMATH (00J1bIIAS PEAKOCTD).

duemenThl Cuctembl npuBo3atT HJIO, u B nanbHeiimem Cucrema odecneyuBaeT u

cymecrsosanue camux HJI1O.

HJIO camu no ceGe He JIeTAIOT - HA IaJIbHUE PACCTOSIHUA (B APyrue raJlaKTUKH), X
NepeBO3sIT BHYTPH 3aMKHYTOH cucTtembl (mpumep - JlyHa) U npu npuObLITHH HA MeCTO

HMEHHO cucTeMa obecneunBaeT TPYOKHu cBsizu 151 HJIO n 3HepreTuyeckyo nNoaKaukKy.

Koe-uto 00 HJIO

Bce 3naoT 0 cymecrsoBannu HJIO, HekoTOpBbIe NX BUAEIH, KOe-KTO Aa:xe "jderana"
HA HUX, IOTOMY HacTosillee M3J1aHHMe He /J0JLKHO BbI3BaTh MCIYI U TeM 0oJiee cTpecc.
ITosieTsl B KocMoce Ha coBpeMeHHOM J3Tale - 3TO ABUKeHH e MeJla 110 J0CKe - MeJI Hcye3aeT
yepes onpeaeeHHoe yncjio MeTpoB. Tak B Kocmoce He JieTalor.

MarepuaJu qaercsi B BHje aHHOTAIIUM K IJIaBaM M pa3jaeiaM.

IIpuBenéHHBIN HUKe MaTepHaJl MOJY4YeH M0 KaHajaM npsaMoi cesasu ¢ Cucremoi
YnpasjieHus 1 a1aNITHPOBAH NPUMEHHUTEIbHO K CYlIeCTBYIOLIEl cucTeMe 3HAHMM.

AHHOTaNUsl He MPeTeHAYyeT HA NMOJHOTY PACKPBHITHA COOCTBEHHO MaTepHaJia, HO
yKa3pIBaeT Ha Haau4yue (yHIaMEeHTAJLHBIX HCCJIeJI0BAHUN B COOTBETCTBYHOLIEH
o0sactu. Hekoropbie TEepMHUHBI M BbIPAKEHNS1, IEPeHEeCEHHbIE U3 COBPeMeHHOIl pu3nku,

OTPaAKAI0T TOJbKO HA3BaHUE, HO HE CMBICJI.

Ha3Banus noAroTOBJIEHHBIX Pa3/1e/iOB:

— aTOMHbIE CTPYKTYPbl, MATPUIbI NTEPEXOAHbIX COCTOSIHUII ATOMHBIX CTPYKTYP;

— 3aKOH IPOCTHIX YK CeJI, pacyeT MPOCTOro YMcJia ¢ J0bIM KOJIMYECTBOM 3HAKOB;

— 3aKOHBI CHMMeTpPHH - 18 ocell cuMMeTpun, 6 TpaHCasIUiA, TBOITHbIE, TPOOHBIE U
KOMILJIEKCHBIE IPOCTPAHCTBA;

— aaroputm ''KaJjieiiiockon' - pemieHue 3aJa4 U3 KJacca ''CHCTEMHbIN aHAJIM3 U
HCCie0BaHMe onepanuil’ B peajibHOM MacmTade BpeMeHH (J11000ii pa3MepHOCTH);

— Mop¢oJiorus NpocTpaHcTBa, crpykrypa Hoocdepsr;
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— CBSI3b M MATPHIbI KOJAOBBIX NPe00pa30BaAHNIA MOTEHIMAJIA;

— JKMBasl KJIeTKa, (POPMbI CYyLIeCTBOBAHUSA U PA3BUTHSA;

— H3MepuTebHbIe KoMIUIeKkebl Cucrem 7Kusneobdecneuenusi, Gopmbl
CylLIeCTBOBAHUS, BPeMsl )KM3HH, YACTOThI, EMKOCTh NaAMSTH;

— (puznveckne KOHCTAHTHI COJTHEYHOH CHCTEMBI;

— TeHepaTopbl ATOMHBIX CTPYKTYpP, KOOPAMHATHI HX pa3MellleHHs, CHCTeMbI
Yunpasiaenus ’Kuzubio Ha 3emire.

— 3aKOH HAKOIJICHHUS U Npeo0pa3oBaHus NOTEHIHAN0B npu ABuxkeHun HJIO;

— KoMmnbloTepHOe obOecneyenue HJIO, crpykrypa namsith, ObICTpOJeiiCcTBHe,

€MKOCTb IaMSATH, CBSI3b M CIIOCOOBI Nepeaayu HHGpopManum.

JIONOJTHUTENBHO:

1. AToOMHBIE CTPYKTYPHI.

"IIpoToHHbBIi" aTOM - OCHOBA '"MaTepuaJbHOIO'" MHupa.

Yesi0BeuecTBO BBISBHJIO HEKOTOpPble OCOOCHHOCTH ''MPOTOHHOrO" aroma,
npeodpa3osas ero B atom bopa.

"HeldTpuHHbBIA'", '"HEHTPOHHBIN', "AHTHNPOTOHHBIH" W T.JI. aTOMbI - OCHOBA
NMOCTPOEHHS OKPY:KAIOIIEr0o HAC MUPA.

— Pe3yabTaThl pacyera CTPYKTYP NPOTOHHOIO aToMa Kak (peHOMeH Ta0Jmubl
MennesieeBa (coppeMeHHOM (u3nke H3BecTHO MeHee 1 % CTPYKTYp POTOHHOIO aTOMA).

— MaTpuubl nepexoaHbIX COCTOSTHUM I MpocTeimux gopm aToma.

— CtpykTypa "ugeajbHOro' aroma Kak 0CHOBa Bakyyma.

2. IIpocTpaHcTBO M BpeMs.

— Kaxkngas ctpykrypa aroma (popmMupyercsi moja coocTBeHHOE NPOCTPAHCTBO.

— IlonsaTne '"aanbemo", wmam '"'kaveaum" s ompeesieHUs] CTPYKTYPbI
NPOCTPAHCTBA.

— JIBOliHbIE, APOOHBbIE U KOMILJIEKCHbIE IPOCTPAHCTBA.

— OnmnpenejieHue BpeMeHHM KaK OTHOCHTEJIbHOW BeJUYHUHbI IMpeodpa3oBaHus
NOTEeHIHAJIA.

— BbazoBoe Bpems B "'IIporonHom mpoctpancTBe" - XAJIOK (M3 pacmu¢poBkn
coo01enusn), coorsercroyer 1/1080 uac.

— Crpykrypa Conneunoi cucreMmbl. Koutyp CosiHeuHOIl cucTEMBbI.

— JIBH:KeHHe MJIaHeT, KOMeT, MEeTeOPUTOB.
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— MaTtpuyHoe npecTaBjieHue BaAaKyyma.

— AOcypa chepsl Xadou1a.

— CHOyTHMKH IUIaHeT, MX Ha3HaueHHe, NMPUHUUNBI PadoThbl CHCTEM 3aIIUTHI,
HH(pOpMaNMOHHOE o0ecIeYeHne.

— KoHTpoab cocrosinus mpocrpancTBa. [Ipumep - kakoe MpOCTPaHCTBO BHIMT
Komka?

— PoJib OMOCTPYKTYP B KOHTPOJIE COCTOSIHMS NPOCTPAHCTBA UX cylecTBoBanus. Ha
3eMuie HeT JTMIIHUX OHMOCTPYKTYP, MOSIBJICHHE HOBBIX TUIIOB - IOBBIIICHHE YCTOMYMBOCTH
COCTOSIHUSI IPOCTPAHCTBO-BPeMSI.

— YnaneHue (YHHUYTOKeHUE) ycTapeBIIMX (GOPM - 0 aHAJTOTHM MCYe3HOBEHUS M3
oOpameHnsi apu)MOMETPOB B CBSI3H C MOSIBJICHHEM KAIbKYJISATOPOB.

— 108 3axoHOB npeodOpa3zoBaHus JIHOO0ro NPOCTPAHCTBA.

3. Hoocdepa.

— Ilukabl n3MeHeHus aaboeno B CojiHeYHOH cucTeme.

— 108 c1oeB Hoocdepsol, Bkiarouast 32 cJaost Aas 3emJiu.

— Martpuna nocJoiHOro JejieHHsl. JHepreTHYecKkue CBOMCTBA KaKAOI0 CJIOS
Hoocdepbi.

— Cucrembl 3amUThI 3eMJId. JHepPreTuyecKasi MJIOTHOCTh CHCTEM 3alUThHI 3eMJIn
(oT npoHuKkHOBeHuA nocroponHux HJ10).

— Tunsl npocTpancTB B Ka:kaoM cioe Hoocdepsl.

— Hoocdepa kak TpancasTop npu npeodpasopannu pemerku Kocmoca B Boay.

— Ycj10BHS 10JIy4YeHUsI BOAbl, PA3HOBHIHOCTH BO/bl, €¢ HA3HAYCHHE.

— Ycaosusa cymecrsoBanusi HJIO B Hoocdepe 3emaun. Tabamna coorBercTBHS
BbICOTBI moabemMa HJIO u 3HepreTrmyeckoro COCTOSIHMS CJI0S1 COOTBETCTBYIOLIEIO
npocrpancTea Hoocdepnl.

— lMpunoun aeuxenust HJIO B ciioe Hoocdepnl.

— DHepreTu4eckue U Mopgoaornyeckne npeodopazopanusi HJ10 npu nBukeHnu B
cioe.

— CBSI3b U 3alIMTA.

— [lepenaya nadpopmauuu.

4. "Poanbie" u uyxue HJIO.

— Koopauuarel pasmemiennsas HJIO nHa 3emiie, riayouna ''3ajeranus', marpuna
9 9

moareMa u yC.]'IOBI/Iﬁ CyuieCtBoBaHusl.
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— PasnoBuaHoctn HJIO, ux Ha3HavyeHHe, TeXHMYECKHEe XAPaKTePHCTHKH,
0CO0ECHHOCTH KOMIIBIOTEPHOI0 00ecreYeHus U CUCTEM CBSI3H.

— MaremaTtnueckoe odecnedyenne s komnbotepoB HJIO, cucrembl cunciienus,
npeodpasosanme 151 pasHbix Tunos HJIO0.

— MartemaTnka OKTaBbI M OHATHS BHIYHCIUTEIBLHOTO MpoLecca.

— Penepa "nmoazanpaBku' u '"'3anpaBo4yHble’" HUIAHTH.

— Tabauua penepoB B koopauHaTax no I'punsuyy.

— Mopdoaorunueckue npeodopazosanuss HJIO npu u3mMeHeHUM UX PACCTOAHHMS OT
0a3oBoro penepa.

— CrabunbHoe (mporpammuoe) coctosinne HJIO, ¢popMbl NPpOTOHHBIX ATOMHBIX
CTPYKTYP.

— IlonsaTne naabHocTH moJsera. Ilpm HeoOxommmoctu HJIO u3bimaer HekoTOpBIE
CTPYKTYPBI U3 TEKYILIero NpocTpaHcTBa.

— YcaoBus nepesoja u3bIMaeMbIX CTPYKTYp B Matpuny cocrossausi HJI10.

— U3bsATHE MO3ra U CUCTEM KOHTPOJIA Yy OMOCTPYKTYP.

— U3bsATHE OHOCTPYKTYPHI.

— Ta6auua npsiMoro u o0paTHOro mMpeodpa3oBaHusi OHOCTPYKTYPHI B MATPHUILY
HJIO.

— Cucrema ynpasiaenust HJ10, nonsitue "munor" HJIO, 3j1eMeHTHI pOOOTOTEXHUKH.

— Bo3Bpamaembie u He Bo3Bpamaemblie HJ10.

— ABapuu HJIO n yHn4TOKaemMble CHCTEMBbI IPH aBapHH.

— KonTpous uyxux HJIO, 3amura u 3¢ppeKTHBHOCTH YHHYTOKEHHUS.

5. MareMaTuKa OKTABBI.

— KonupoBanue B OKTaBe, CHCTEeMBbI IPE0OPA30BAHUSA KOI0B.

— [IporpaMMHBIIi KOMILIEKC 1JIsl HA00pa MOTEHIHAJIOB 23.5 OKTaBBI.

— ABTOMAaTHYeCKHE NMPOrpaMMHbIe KOMILIEKChl OTPA0OTKH YIJIOBBIX KOOPAMHAT
MPHU ABHKEHNH.

— HepuMOHHOCTDL M YCTONYNBOCTD.

— [TonmpaBo4YHbIe MATPHUILBI VISl COOTBeTCTBYIONIEro cjiosi Hoocdepsl.

— Tabdauubl MPOCTHIX YK CEJI A1 MATEMATHYECKOI0 00ecIeYeHUsl CHCTeM 3alUThI.

— 3070T0€ CcevyeHHEe KAK OCHOBAa KOHTPOJbHOH TOYKH NPH BBOJAE HOBOIO
MaTeMaTH4ecKoro odecrnevyenns Ajst komnbotepos HIIO.

— PeanbHbIii MacliTad BpeMeHH NPH PelIeHNH JIO0bIX 3a/1a4, BKJIOYAs 3a1a44 U3
Kjaacca "CucreMHbI aHAJIU3 U UCCIIeA0BaHMe onepanuii'.

— IleHTa KaK OCHOBA MOCTPOCHUS perepa.
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*xk

IlpaBuno pacuera. JIbas 3a7aua pemaercsi 3a CTPOro omnpenejeHHOe BpeMsl, He
3aBHCUMO OT ee cJ0kHOCTH. Ec/iM 3a1auy HeJib3sl pelIMTh 32 3TO BpeMsi B 3aITaHHOM
NMPOCTPAHCTBE, ee pelieHHe MPOU3BOIUTCS B HHOM NMPOCTPAHCTBE ¢ HHBIM BpeMeHeM, 1
3aTeM MepeBOANTCS B 3a/IaHHOE, PH ITOM BpeMs MEPeBO/Ia U PelleHHs - o01iee BpemMs
pelieHusi 3anayd. TakT BpeMeHH pelleHHsl SIBJSIETCS TAKTOM CMeHbI COCTOSITHHSA

(ann0eno). CocraBiaset 1/54 xanok.

fekk

JBu:xenne HJIO ot "moroansix" ycja10Buii He 3aBUCHUT.

— TpuronomeTpusi o0KTaBbl, MOP(OJIOrHYecKHEe MPe0dPa30BaAHUSA, BbINOJIHAEMbIE C
HCI0JIb30BAHUEM TPUTOHOMETPUM OKTABBI.

— MareMaTnka oKTaBbI 44 aBToMatndeckux HJIO.

— MareMaTHka OKTaBbI - 0CHOBA KOCMHUYECKOM CBSA3H.

— My3bIKaJIbHbIH PS/J OKTABbI - 0CHOBA KMBOU KJIETKH.

6. Komnbsrorep HJIO.

JnemenTapHas siyeiika komnbroTepa HJIO - 3Be31a "masuga". Ilpu nogaue 3apsiga
B J11000#i cucreme cumcijenus (3, 6, 12, 8) 3se3na npeodpasyer B 8-ii kox.

HanmomHuMm, 4T0 cucteMbl KoMaHA Ajas OuocTpykryp, HJIO, Cucrem Ynpapiaenus
padoTaT B pa3jIMYHbIX cucTeMax cuyucjaeHnss. CO0pKka 31eMeHTAPHBIX 14YeeK - CIUPaJIb
¢ MAKCUMAJILHOM éMKOCTBI0 mamsaTi 102 6uT (B 10-ii cucreme). Yncsao cnupadeii - or 108
no 10?4 . Keratu, 10-1 cucremMa cuucjieHHsi He HcnoJbdyercs. Cucrema YnpasiieHust
3allUChIBAECT B KOMIIBIOTEP COOOIIEHUSI 1 KOMAaHAbI, M0 KoTopbiM HJIO u nmpousBoaut
COOTBETCTBYHOLIME J1CHCTBUA.

be3 xomanael Hu onuH HJIO He aABHHETCH ¢ MecTa.

Bce ucxoaunie coodmenus 10 2007 roga - ToJbKO Ha aHIJIMHCKOM fI3BIKE, MOCJIe
ITacxu 2007 roaa - ToJbKO Ha pycckoM. TakT padoTsl onpenenén Cucremoni YnpapiaeHust

Bpemenem (FOxHbIi Y3ibC, AHIIINS).

7. Tpyoxu Bbixoga HJI1O.

HJIO mopckoro 0a3upoBaHusi He HMEIOT TPYOOK BBIX0Aa M MOT'YT CylIeCTBOBATH B
OKTaBe TOH ONITUKHU, B KOTOPOil nx 3aMe4aroT. [Ipu ucnosiHeHun koManj (IBHKeHHE) ITH
HJIO ucnoJsb3yroT JHepreTudecKuii 3anac pemerku 43.5 okTaBbl, KOTOpasi UMeeTCsl U B

Boge. Kaxnoe HJIO mopckoro 6a3zmpoBaHusi MOXkKeT CHATH 10 12 % nNOTeHUHAI0B
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peméTKy, NoToMy MX Bbixo/ orpanu4e. IIpu ""Beuiere" u3 Boabl B aTMoc(epy co3gaéres
TpyOka u3 HaOopa uyactor, mo kKoropoii HJIO nBuraercsi ¢ mnpeoOpasoBaHuemM B
JAOMNOJIHUTE/IbHbIEC MaTepHaIbHbIe CTPYKTYPbI. @OpMHpOBaHUE TPYOOK CONPOBOKAACTCS
ontuyeckumMu 3¢dpexramu u 3anaxom cepol. HJIO, nBurarommecss u3 nox 3eMHOI
NOBEPXHOCTH, MMEIOT CTPYKTYPY IIAPOBOH MOJHMH, Npeodpa3syeMoil 1o 3aBeplICHUH
JABHKEHHUSI B MATEPUAJILHYIO CTPYKTYPY, IPH 3TOM OCTAKOTCH CJelbl - YépHbIe MATHA HA
3emJie oT TPYOOK, MI3MeHEeHUsI B aTMoc(epe (Yparanol), i3MeHEHHS MJIOTHOCTH PelIéTKHA
armocgepsl. Kak npaBuiio, Bce H/1O nmeroT cBoiicTBO nepexoaa B ApPyryro ONTHKY.

IMocaennuii npumep dgopmupoBanns Tpyook Bbixona HJIO - yparan Karpuna
(CIIA) - 8 TpyOok BbIXOAa MisA BbIxoga 00bexkToB 440 -1, 548 - 1, 346 - 6 (Bce
yunuto:kenbl). Uagexcest HJIIO ycaoBubie. EcTh doTorpadpun tpydok Beixoma HJIO, Ho
XHMHYECKHid aHaIM3 aTMocdepbl He TPOU3BOINJICS.

NHpexcanus 00beKTOB, HX XapaKTEPUCTHKH, MECTa PacloJioKeHHs - B padoTax

aBTOpA.

8. IBm:kenue HJ1O.

JIro6oe HJIO B KocMoce iBuraercst B CTpyKType CO3AaHHOM PeIéTKU. JTa peléTKa
He MMeeT HUYero oodmero ¢ armocepoii. B oomem cayuyae HJIO nmepeBo3iT 00beKThI
Tuna Jlynsl (BHyTpHu JIyHBI €cTh BCE He00X0aAMMOE ISl ITOr0). ITO - PU ABUKEHUHU B
naasauil Kocmoc (paccrosinme - 6oJibuie, yeM ot 3emuin 10 Jlynsl). Ilpu 1Bu:KeHNH Ha
KOPOTKHeE PAacCTOAHUSA popMupyeTcsl TPYOKa, 0 KOTOPOii B IePBYI0 0Yepelb CO3AAETCH
cpena, B KOTOPOH 00BbEeKTHI OyAYyT HAXOAUTHLCHA. 3aTeM B J3TOHl Ke TPyOKe cO31aK0TCH
ycJaoBus 1Uis nepemeinenusi o00bekra. Hukakux opout I'omana 31ech HeT. Ilpu 1BukeHUn
1o TPyOKe 00beKT U3MEHsIeT OKTABbI CBOEl CTPYKTYPbI H HA KOHEYHOM 3Tale UCIO0Jb3yeT
MOTEHIUAJIbI, HAKOIJICHHBIE [IJIS Hero Ha KOHe4YHoM nyHkTe. Eciim ectb atMocdepa, TO B
Hell gopmMupyeTcsl pemIéTKa ONpene/éHHON HACBIIIEHHOCTH, KOTOPasi M UCHOJIb3yeTCs
Kak TomuBo A HJIO. HJIO aBaxabl B 01HY TOUKY IPOCTPAHCTBA He BJIETAET - TaM HeT
TomiuBa. Bcee mmiaorupyembie HJIO mumewT coOCTBeHHBI TIPaBHTO- MATrHUTO-

JJIeKTPHYECKHUH reHepaTop (THIIAa reHepaTopa NOAKAYKH HA CJIy4Yail aBapuu).

9. IInaotel HJI10.

IIpumepno 66 % HJIO - aBToMaThl, BHINOJHAKT PoJib cucteM KoHTpoJs. HJIO,
HMelolue MHIOTOB - 3TO 00bEeKThI, IPeJHA3HAYEHHbIE /ISl BHIIOJHEHHS ONpeae1éHHbIX
padoT, HanpuMep, YHHYTOKMTh IMBUJIH3ALMIO HA ceBepe APPHUKHU M MOJTYYUTh IYCThIHIO

Caxapa (rayOomHa ''mepenaxuBaHus' M mpeoOpa3oBaHusi B mecok - A0 50 meTpos).
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[unorsl HJ1O, He npeana3HaveHHbIe 1/ BbixoAa u3 HJIO, He nMelOT B cBoeii CTPpyKTYype
CHCTEM THIA NHUIIEBAPUTEJBHOI0 TPAKTAa, KHIIEYHHMKA, MOJOBOH CHCTEMbI - IpPH
npeodpa3oBaHUM YACTOT ObLJI COOJIONEH NMPUHIMII MUHUMAJILHBIX Npeodpa3oBanunid. 3a
12 nueii Boixoga HJIO B atmMocdepy npousBoasitcsi Bce He00XoauMble n3MeHeHHnsl. Bol
HHUKOrAa He ypuaute Bbixoasimero u3 HJIO mayka (makcumym - kutaiina). Ecam nmog
ckaGaHAPOM PaCcCMATPUBAKTCH KOHTYPHI YeJI0BeKa, 3TO 03HA4YaeT TOJIbKO OJHO - NIPH
MOCA/IKe ABTOMATA ObLT 32aXBa4YeH Ye10BeK (ero MO3r HUKOMY He HY’KEeH, HY’KHA TOJbKO
pybamka). B oty py6amky BcraBisiercs Mo3r nuiiora HJIO u oTtnpasJisiercsi B mMOJIET.
OTcroaa - cKa3KkM 0 KOCMHYeCKOM NPOUCXO0KAeHUH YeaoBeka. MaJjio Toro, BHeIHUH
BHJ y/Ke He Imyraer a0OpMreHoB M OHHM 3TO SIBJeHHE NPHMHHUMAKT 3a 00KeCTBEHHOE

HA4aJ10, CKPbIB BCE MO/1 3aBeCOH CEKPETHOCTH.

10. ITauxkoBanue HJIO.

EnuHcTBeHHasi CTPYKTypa, KoTopasi JBHraercs B OJUWHO4YEeCTBe MJIH B COCTaBe
rpynnsbl u3 6 HJ1O - 310 00beKkThI 346 (aBTOMaTHI KOHTpOJsi). Korna Bam rosopst, uro
Bugean 9 HJIO, a He 6, TO MOKHO BCIOMHUTD onTHYecKkHe 3P eKThl, Koraa 06110 3 JIyHbl
i 2 Coanua. HJIO apyrux THNoB ABUTAKTCSH TOJBKO MO OTHOMY, HO JJI1 MX JABHKEHUS
cymecrsyer meablii mratr HJIO, koTopbix B OnTHKe He BHJAHO - 3TO O0BEKTHI
CONMPOBOXKACHUA (THNA ICKOPTA), 3aNPABIIUKH, IITYPMAaHbl, ''00menuT" 3amacHbIX

CTPYKTYP M TaK Jajiee.

11. Co0ironenue 6a1anca 4acrTor.

Hu oana u3 4yacror, koropnie ucnoab3ylor HJIO, He Moryr ObITh MOJy4YeHbI
COBPEMEHHbIMM TEXHUYECKHMMHM CpeAcTBaMH Ha 3eMJie - Bce OHHU MOJy4YeHbI HA OCHOBE
npocThix yncea B Auanazone 10'8 - 104, Yacrora 06.1agaer ciieayomuMu CBOCTBAMM:

— B 12-ii cucteme okonuanue = BBB, B 6-if okoHUaHMe 3TOr0 Ke Yucaa = 555,

— B 3-ii okonuanue = 222. KpoMe T0ro, Bceraa ectb cMekHoe= +2, Hanpumep, 17-
19.

— ba3oBas yacToTa - BKJIIOYeHHe (PYHKIIUH, CMEKHAS YACTOTA - BHIKJIIOYEHHUeE.

Bce yacToTnl, HanpaBieHHble Kak pyHkuus aeiicteus Ha HJIO, npoBepsores, u
ecid 00HAPY:KeHO HeCOOTBEeTCTBHE, BKJIKYaeTcs MOJHAS 3alUTa WU JUKBUAUPYeETCS

00beKT, KOTOPBIi nbiTajxcda Bo3aeiicteoBath Ha HJIO (manpumep, PJIC).
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12. CBa3b.

AHTeHHbIl KOHTYpP (Bokpyr HJIO) cnocobeH umerb BO3MOKHOCTH CBSI3U B
npejaeax peméTKy ¢ TONJIMBOM AJs ABMkeHus. [lpu sTom:

— Ucnoan3yercsa komnsiorep HJIO.

— JInuHa TekcTa 3aBUCHT OT UCTOUYHMKA (7 MCTOYHHKOB).

— MakcumajibHasl JJIMHA TEKCTA He NMpeBbIIaeT ONEePATUBHOW MaMATH 00PTOBOM
IBM.

— Bce coo0menne pa3douBaercss Ha 6 rpaHOB (COIIACHO NMPaBHJIYy 6 CHTHAI0B B
CcHCTeMe TOYHOI0 BPeMeHH).

— B HayaJjie cooOmenusi - agpec orkyaa (or 3 10 12 cuMBOJIOB), B TEKCTe - aJpec
KOMY, IIOTOMY, €CJIM MOSABJIAETCHA TEKCT, ero BOCIPUHUMAIOT KomnbioTepbl Bcex HJ1O, n
TOJIbKO TOCJIe onpeaeaeHus noay4darens ocraibubie HJIO TekceT npomyckalor.

— O0mmii aHAJIM3 TEKCTOB NPOM3BOAMTCH Ha 0a30BoM KoMmnbloTepe CucTemMbl

Yupasienus

Hpaanaus.

B MHpaangum pacnoJsiaraercds  BbIYMCIMTENbHbIH weHTp IIporpammHuoro
obecnieyenuss HJIO (cama Hpaanausi 3aHuMaeTr 2 MeCTO B MHpPe MO NPOrPaMMHBIM
npoaykram ajas IBM).

CBs3b - 3ByKOBbI€ CUTHAJIBI B 8 cucTeMe cunc/ieHus (8 TOHOB, 100aBieHa HOTa NA).
ITH CHUTHAJBI MOXkHO 3anucatb. KogoBas taduuna (8 x 8) Mensiercss kamablii JYHHBIH
Mecsl.

Ecan Tekcr cool0umeHusi mepegaH B TOIUIMBHOHW cpele M COOTBETCTBYET BCeM

OIrpaHUYCHUAM, OH BOCIIPUHUMACTCH KaK HOpMaJbHasA KOMaH/Ia.

JIONOJIHUTENBHO:

33% CHYTHUKOB IUIAaHET - 3TO EMKOCTU C TPUTHEM JUIsl MIEPEMEILEHUSI B IPOCTPAHCTBE
Bceil CucremMbl mpu aBTOHOMHOM JBrkeHHU. ConHeuyHass cuctema (copMHpoBaHHAas)
nBIKeTcs K 4 3Be3ne bonbioit Mensenuiipl, anekc - simoaa - I'epkynec. Tputuit Heo6Xoaum
tonpko 1 aBwxkenus HJIO B mpenmenax 3emnu. Bee HJIO pacnonararorcst y BOAHBIX

OacceitHoB, rae Ha riryoune 4400 MeTpoB 1OCTaTOYHBIE 3a11aChl TPUTHS.

[Togpém HJIO 3anmmaer 12 gueit. [loapobno o moabéme u mocanke HJIO - pazpen

"Tputuii, popmupoBanue TpyOook Berxoga HIIO".
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KoaupoBaumue

KoxupoBanne ungpopManum B pbIHOYHBIX YCJI0OBHAX
Ha3nauenune

Mamepuan noozomoenen ¢ 1995 200y.

KoaupoBanme - oauH U3 CHocoOOB CKPHITHS HH(POPMAIMM TakKUM 0Opa3oM, 4TOOBI
n30exaTh HCHOJb30BaHME HWHGOPMAIMM OJHOW TpPYHNBl JHUI W 00ECHeYuTh 3TO IKe
UCIOJIb30BaHUE HMHOM Trpymnmne. B To ke BpeMs NPUHLMIBI KOJUPOBAHMS JIOJKHBI OBITh
U3BECTHBI TPEThEW IpymnIie (1, COOTBETCTBEHHO, Bce KOibl). K mepBoii rpymnie MOXKHO OTHECTH
Bce BU/bI OaHA(POPMUPOBaHUI, CO3aHHBIE TOCYIapCTBOM, KO BTOPOW - OaHKHU, K TPETheH -
OATICH. [TocTpoeHre TaKOro TPEyroJbHUKA SBISETCS UACATBHBIM /IS BeleHUs] OaHKOBCKOU
nesitenbHOCTH. banndopmupoBanus moryT y DAIICHU mokynaThk KOJbI 1OCTYIIa, OAHKH MOTYT
NepeBOIUTh cebe B KapMaH JI00ble Cpe/ICTBa MO/l BUIOM HE3aKOHHOT'O IPOHMKHOBEHUS B UX
0a3bl JaHHBIX.

Taxum 00pa3zom, KOJUPOBAHUE HE SBISIETCS AaBTOHOMHBIM M YHUKAJIbHBIM HHCTPYMEHTOM

JUTSl XpaHEeHUsI MTHPOPMAIIUH, a TOJIbKO CPEJICTBOM JIJISI CO3/IaHUSI PABHOBECHOW CHCTEMBI.

1. UcTopust koaMpoBaHHUsI.

B III Beke 10 HOBOHM 3pbl MHIWICKHIA MMIlepaTop Arioka opranuzoBan "OOmiecTBo
JeBATH HEM3BECTHBIX'". B kaxkayto u3 9 kuur cobupanacek onpenenéHnas napopmanus. Tak, B
KHUTY | - mHpOopMaIus o cioco0ax BeACHUS BOWHBI, B KHUTY 3 - KOJMPOBaHNUE HH(OPMALIUH.
B 10 Bpems B Unaum yxe Obl1o M3BeCTHO 64 crmocoba koampoBaHus uHpopmanmu. [lepsoie
3ayaTku  Onok-cxeM (ocoOenHo BIB-cxeM, K KOTOPBIM OTHOCATCS aJamMapoOBbI
KOH(UTYpauMu) MOKHO HANTH B 3TUX KHUTAaX (HEKOTOPHIE JIEMEHTHI ObLIN OITyOIMKOBaHbI
80 yret Hazan).

3a nmepuon 10 XXI Beka ObUIO CTOJIBKO pa3pabOTOK MO KOAMPOBAHUIO, YTO TOJIBKO HUX

HepevyeHb COCTABUT OMOIHOTEKY.

2. CcblJIKH ¥ cCIpaBKa

Marematuueckuil sHIMKIONeAMUECKi cioBapb. Mocksa, "CoBerckas sHIUKIONEAus ",
1988, ctp. 96.: ".. Cpequ BUB-cxem Hanboiee M3y4eHbI CICIYIOIINE MOAKIACCHI: CHCTEMBI
[lreitnepa,.. amamMapoBbl KOH(pUTypauuu.., apdouHHBIE W TPOCKTUBHBIE KOHEUYHBIE

reoMeTpud.. [[puMeHsIOTCS B TECOpUU KOIUPOBaHUS (TIPHU MMOCTPOCHUH KOJIOB)".
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To ecTh TO, UTO agamMapoBbl MATPHIIbI UCIOIB3YIOTCS B KOJUPOBAHUN MH(OpMAIIUH,

MaTEMAaTHUKE U3BECTHO.

B 1991 rony Co3aan nporpaMMHBIii KOMILIEKC, BKJIIOUAIOLUI TPOTrPaMMBI 10 3alllUTe
¢aiinoBoit u auckoBoit nHpopmanuu. Komnsiorepsr - cepun 386, 486, Cucremsl - WINDOWSs
95, 98. IlonHasi CTHIKOBKA Ha YpPOBHE CYNEPBU30pA, OTCYTCTBUE IPU3HAKOB HATUYUS
MPOTPaMMHOT0 KomIiekca Ha DOBM.

Co3naH oqHOpPa30BbIN 0JOKHOT!

Oco0eHHOCTH TPH KOAUPOBAHUH (paiiyIoB:

- Pasmep (aiinia u KOHTPOJIbHASE CYMMa COXPaHSFOTCSI.

- ®aiin pu KOAMPOBAHKUH HE TEPENUCHIBACTCS, a Koaupyeres ""cam B cede'.

- CKOpOCTB KOOAUPOBAaHUA COBMECTUMA CO CKOPOCTBIO YTCHHUA - 3aIllMCHU Ha BHCIITHUU
Hocutens Tuna CD.

- [Ipu mombITKE YTEHUST KOAUPOBAHHOTO (haiina monydaeM "Oemnbiif mym".

- Pasmep aiina 11st KomupoBaHUS HE OTPaHUYCH.

Oco0eHHOCTH TPH KOAUPOBAHUM JHCKOB:
- JIMCK 3aKpBIBACTCS TIOJHOCTHIO B TEUEHUE MUKPOCEKYH/I, TToTydaeM "Oemblil mym" st
BCEro JMCKa.

- bes 3npanus kiroya BCKPBITh JUCK HCBO3MOIKHO.

K ocHoBe - agaMmapoBbl MaTpuIbl ObLIH 100aBJIEHbI

- chcTeMa BPBILAIOIINXCS YpaBHEHUI

- BIEMEHTHl Teopuu "Kaneipockon" pa3paboTku A.Xarei0oBa (pemeHus 3aaaddl o
Ha3HAYEHUH ).

OT™MeTHM, 4TO 100aBJIEHHbIE CTPYKTYPbI COBPEMEHHON MaTeMaTHKe He U3BECTHbI

u apjsawTcsa "HOY - XAY" komnanuu "PUTM-¢onn'".

B 1995 roay Bbimesa Yka3 N 334 [Ipe3ugenta PO "O mepax..."

B Vkaze Ilpesuaenta P® ot 3 anpens 1995 roga N 334 "O mepax 1mo cOOJIIOACHHUIO
3aKOHHOCTH B 007acTh pa3paboOTKH, MPOU3BOJACTBA, pealu3allil W  HKCIUTyaTallH
mu(pOBaTbHBIX CPEACTB, a TaKXe IMPEeJOCTABICHUU YCIyr B OOJAacTH MIH(PPOBaHUSA

nHpopmarnuu" (B nanpHermeM "Yka3 N 334 o mepax") roBopurcs:
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"3anpeTuTh MCHOJB30BaHNUE TOCYAAPCTBEHHBIMU OPTaHU3ALMSIMHU U MPEANPUITHIMU B
UH(POPMAIMOHHO-TEIICKOMMYHHUKAITMOHHBIX CHCTEMax MIM(POBAIBHBIX CPEICTB, BKIIOYAs
Kpunrorpadudeckue cpeactsa oOecreueHus TMOMIMHHOCTH HWHGOpMAIu  (dJIEKTPOHHAS
NOJNKCh), M 3allUIICHHBIX TEXHUYECKUX CPEICTB XpaHEHUs, oOpaboTKM M mepenaqu

uHpopmanuu, He umeronmx ceprudukara PAIICHU".

"Ipennoxutes llenTparbroMmy 60anky P® u ®AIICU npuHATE HEOOXOIUMBIE MEPHI B
OTHOIIEHUH KOMMepuecKkux 0aHkoB P®, ykioHsonmxcs oT 0043aTeIbHOr0 HCIOIb30BaHUS
umeromux cepruduratr @AICH 3amuieHHbIX TEXHUYECKUX CPEACTB XpaHEHUs], 00pabOTKU U
nepeaayr MHGOpMALMU MPH UX HMHPOPMAIMOHHOM B3aUMOJCHCTBUU C TMOApa3ACICHUSIMU
[lenTpoOanka."

"... 3ampeTUTh JEATEIbHOCTh IOPHUAWYECKMX M (U3WYECKUX JIUIl, CBS3aHHYIO C
pa3paboTKOll, MPOM3BOACTBOM, peajH3aleld W AKCIUTyaTaleil MH(pPOBaIbHBIX CPEICTB,...
MpeaoCcTaBlIeHUeM yCIyr B obnactu mmdpoBanus WHGopManuu 0e3 JWIEH3UH, BBIIAHHBIX

DAIICH"

"OCK u MBJI coBmectHo ¢ ®AIICH, INocynapcTBeHHON HanoroBoi cimyx6oii PO u
JIeNapTaMEHTOM HaJoroBoi mnoaunuu P® ocymecTBisATh BBIBIEHHE IOPUIMYECKUX MU

(bU3UYECKUX JIMII, HApYIIAIMUX TpeOOBaHUS HACcTOAIIEro Ykasa."

"T'ocyiapCTBEHHOMY TaMO>KEHHOMY KOMUTETYy P® mNpHHATH Mepbl K HENONMYLIEHUIO

BBO3a Ha TeppuTOopuio PO mmdpoBambHBIX CPEACTB HHOCTPAHHOTO MPOU3BOCTBA..."

Jist TOro, 4TOOBI OLIEHUTD yKa3, HAJJ0 BEPHYThCA K BBeZeHUIO (cTp.1).
ITocsie BbIX0a yKa3a Bce padOThI 10 KOAHUPOBAHMUIO ObLJIH OCTAHOBJICHBI, NOJYYHUTh

KaKoe-Tu00 pa3pelieHHe HA BeJleHHEe PadoT He MPeACTABIAIOCH BO3MOKHBIM.

PesyabTaThl.

PazpaboranHas cuctema 3amuThl HHQOpPMAIMH C HCIOJB30BAHUEM AaJaMapoOBBIX
KOH(purypaumii (agamMapoBbIX MaTPHI) 0 HACTOSIIETO BPEMEHH SBISICTCS WICATbHON
CHUCTEMOH 3aIlUThI.

Cucrema ycTaHaBIMBaJaCh YaCTHBIM JIMILIAM U B CTPYKTYpax, IJe ACUCTBUTEIHHO ObliIa

HE00OXO0AUMOCTh TAKOM 3aIUTHI.

4. MHeHUS CTOPOHHUX OPraHU3AIMUil.

®upma INTEL (Anrnus), 1999 r. Komanauposka B JlyOauH Ha CUMITO3UYM:
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- "IIporeMOHCTpUpPOBAaHHAS CUCTEMA 3ALIUTHI SABISACTCS JTyUIleil U 11 GUPMBI SBISETCS
HE JocAraeMOW [Js MOHMMAaHMs, OJHAKO MaTpullaMd ajamapa (QupMa 3aHUMaeTcs, U B
OmKalIme qecATUIeTHs OyIyT pa3padoTaHbl aHAJIOTH..".

- I'epmanus, Dccen. 1995 r. Ynpasnstonmii 6ankoMm (Bctpeua A.XaTpi00Ba): "Kak xe
paboTaTh C TaKOH CHUCTEMOM, €Clii HeNb3s HUYEro MepeBecTH Ha cBoW cuér? U mpu sTom
COCJIaThCsl Ha B3JIOM."

- Mocksa, 1995r. Ilpuesn cnenmanucra or NATO mo mpocbbe Gankmpa nM3 DcceHa.
Creunanucty Moka3ald BO3MOXKHOCTH IMPOTPAMMHOIO OOECHeueHus, yexal C pa3uHyThIM
PTOM, peakiuu He OBLIO.

- Buosr co3mannas Hamorosas HMucmeknwmst, MockBa. 1995 r. Cucrema ObL1a
yCTaHOBJIEHa Ha MX KoMIbloTepe. [locne aeMoHCTpanuyu BceX BO3MOKHOCTEH CHelHanucThl
KaTeropuuecky 0TKa3aanch OT UCIOIb30BaHUS MHBIX ccTeM KoaupoBanus. [loctynun nprkas
yOpaTh CHCTEMY M UCIIOJIb30BaTh TO, 4TO npepiaract DATICH.

- Cnenunanuctam ©Cb Obuio npemnosxkeHo aemmdposars ¢aitn (Opuc C.Kyrymesa).
®aiin gemmdpoBaTh HE CMOTIIH, HO B OQHUIIMATILHOM OTBeTe ecTh (paza: "[IpencraBienHas

cHCcTeMa SIBJISIETCSl CTAPOM M MHTepeca He MmpeacTaBJiseT".

OTMeTI/IM, YTO 10 CHX ITOP AaHAJTOTHYHBIX CUCTEM 3aIUTHI I/IH(l)OpMaIII/II/I B MHp€ HeT!

OTaenbHO paccMOTPUM BOINPOC TEXHUYECKOT0 MPUMeHEeHHsI MATPHILL aJamMmapa.

3BYyK.
-\ s hopmupoBaHus 3ByKa UMeeM (IHCIOBBIC JaHHBIC
MIPUMEPHBIC):
A - 9TanoH rpaBuTAIMOHHOM YacToThl (10'¥riy)
c B - TakToBas yacToTa Mo3ra arMocdeps (10'6ri)
D C - Hecymias yacToTa Mo3ra arMocdeps (10'°ri)
D - TakTOBas YaCTOTA MO3Ta ryMaHoua denoseka (10'%ri)
E E - Hecymas wacrora Mmo3ra rymanounsa yenoBeka (7.2 - 22110 i)

KoaupoBanuio nocrtymneH Toibko auamna3oH E, HO mo0as 3BykoBas HH(oOpMarus
coxpansierca B JauanazoHe C (mepegada MbIcaM Ha paccTosHuu). Ecnu mpowussectu
HE3HAuUTENIbHbIE U3MEHEHU B 1uana3one D, To HecyIas yacToTa Mo3ra ryMaHOU/a 4eJIoBeKa
MOXET U3MEHHUTbCA -TUOO0 IMOJIHAS TMOTeps ciayxa, JIMOO CHBIIIHBI "dyxue ronoca", n1ubo
NOJyYMM KadeCTBEHHBIH 0C000 4YuCTBIM 3BYK (pa3paboTku A.bypnauenko). Texnuueckue
cpezacTBa i (pOPMHUPOBAHUS UCKAXKEHUH ITPU Mepeiaue 3ByKOBOM HH(POPMaIMU U3BECTHBI, HO

OHH pabOTarOT TOJIBKO B quamna3oHe E.

_ 84—



A.M.Xarbi60B «KoaupoBanue»

Huanazon C mudpoBaHUIO HE NOMISKUT. J1000e H3MEHEHHWE BHEUIHHX YCIOBUH
JUKBUANUPYET CMBICI HIM(POBaHUA 3BYKa, U 0€3 3HaHUS OCHOB (OPMHPOBAHUS 3BYKa - 3TO

UCKaTh YTO-TO B TEMHON KOMHATe.
CnexkTpajbHbIi aHAJIU3 U KOAUPOBAaHME CIIEKTPOB M CUTHAJIOB.

O crmekTpax XMUMHUYECKUX JIEMEHTOB B HacTosIlee BpeMs H3BecTHO BcE. COCTaBIIEHbI
MOJIPOOHBIC MyXJble TOMAa U TPeOyeTcs TONBKO HCIONB30BATh OCTIKEHUS HAYKH IS
MOJTy4EHUsI HY)KHOTO Pe3yJIbTaTa, M 4YTOOBI Pe3ybTaT OCTaJICs TAHON, MOKHO UCIIOIb30BaTh
mudpoanue. Ocodenno BaxHo B [IBO, cucremax HaBeeHUsI M TaK jaasiee.

Onnako. [[ns dopmupoBanus a000TO CHEKTpa HEOOXoauma dTanoHHas (6a3oBas)
yactora. OHa "copMHUpoOBanacs" He Tak JaBHO, U AUANa30H npuMepHo 10'°ri.

B srom nuanazone - 2 6a30BBIX AMANa30Ha 9acTOT. Y CIIOBHO Ha30BEM ux A u B.

Ho B 3THX nuamnazoHax B MOCJIEIHUE TOABI UCUE3JIO PAJl HACTOT (ITOCTOSIHHBIE aBapuu Ha
ADC sto moaTBepxnarT). be3 3HaHus NMPUHIUIIOB (HOPMUPOBAHUS PATUANMOHHBIX YaCTOT

3aHUMATHCS UX KOJUPOBAaHUEM.. (MOKHO HE MPOJIONIKATH).

OtnenbHble (ailjibl - pekjaMbl HA NPOrPaMMHYI0 NPOAYKIUIO (GKeJIaTebHO

BHUMATEJILHO MPOYECTh).

KODIPOVANIE TEKYIUMH ®ANI

FAPSIA.RTF MHEHMUE I1O YKA3Y N 334 (npunJjioxkeHHe K TEKCTY)
ITC-METH.DOC K 3asiBke B PocAIIO (nmpusioxkeHue K TEKCTY)
SHIFR6.RTF NHCcTpyKIUA M0JIH30BATENIO

DCR_PREF.RTF CucreMa IMCKOBOH 3aIIIUTEI

FCR_pref.RTF Kommuieke "CKAJIA" - cucrema ¢ailjioBoii 321U ThI
SVC _PUBR.RTF CoxpamiéHHbIH BADUAHT ONMUCAHUSA (V151 03HAKOMJIEHH )

PS. B mmanmax pabor mno pasButHio cucremsl "INDEX-TWIST Cipherling"
peayCcMaTpUBalIOCh:
BeITycK YMIIA c rotoBoii cucremoii (HMII coBmMem€n ¢ oneparimoHHON CUCTEMOH );

pa3paboTka "OpenKkoB" s TOTO, 9TOOBI HE PabOTaTh C KJIABHATYPOM.
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IIpnioxenne 1
25 nexabps 1996 r.

HNNPPOBAHMUE, DJIEKTPOHHAS ITIOAIIMCH U KOHTPOJIb TOCTYIIA

OO111e aceKThl, poccuiicKast crieru(rKa U BOIPOCHI 3alIUThHI JaHHBIX B CHCTEMaX MpsSIMOi

TGJ’IGKOMMyHI/IKaI_II/IOHHOI\/'I CBA3U

(B yacTHOCTH, B cHCTeMax "KJIMEeHT-0aHK")

3ammura ot HecaHkuoHupoBaHHOTO Aoctyna (HCJI) TpaaunMOHHO BKJIIOYAET TaKWe
criocoObI 3amuTthl 0T HCJI, kak mudpoBanue, 3JEKTPOHHYIO MOAMUCH U KOHTPOJIb JOCTYIIA K
uHpopmaiuu. Kpome Toro, BO3MOKHO UCHOJIB30BAaHUE MATEMATHUECKUX METOJOB, KOTOPHIE
camH 1o ce0e yke aBIsIoTCs mudpo3ammroi (Hanpumep, meron "Kaneimockon" nis pemeHus

B peasibHOM MaciuTade BpemeHru NP -tpynubix 1 NP- clioskHBIX 3a71a49)

1. O0muii cMpicT LHPPOBAHUSA

[udpoBanue >NeKTPOHHOH HHPOPMAIMK - HECTaHAAPTHAs KOJUPOBKA TaHHBIX,
UCKJTIIOYAIOIIasi WIM CEphe3HO 3aTPyAHAIONIas BO3MOXKHOCTh MX MpPOUYTEHUs (MOJIy4eHHUS B
OTKPBITOM BHJIE) 0€3 COOTBETCTBYIOIIEI0 MPOrPaMMHOTO HMJIM amlapaTHOro oOecredeHus |,
KaK MpaBWJIO, TpeOyromas A OTKPHITHS TAaHHBIX MPEABSBICHUS CTPOTO OMPEIEICHHOTO
KJTfo4a (MapoJsi, KapThl, OTIIEYaTKa, U T.1.) - CIY>KUT Y€ThIPEM OCHOBHBIM IIETISIM.

1. "Crarnueckas" 3amurta HHGOPMAITUHU, XPaHSIICHCS Ha )KECTKOM JUCKE KOMITbIOTEpa
uin  auckerax (mudpoBanue daitnoB, QparmMeHTOB (HAMIIOB WM BCEro JHUCKOBOTO
MPOCTPAHCTBA) UCKITIOYAET WIIM CEPhE3HO 3aTPYIHSIET JOCTYH K (OTKPBITHIM) TaHHBIM JIUIIAM,
HE BJIAJCIOIMM MaposieM (KII4eM), TO €CTh 3aIlIMIIAET JaHHbIE OT MOCTOPOHHETO JAO0CTYIA B
OTCyTCTBHE Bhajaenbia uH@opmarnuu. Cratudeckoe mudpoBaHHE MPUMEHSIETCd B IENAX
nH(pOPMAITMOHHOW OE30MaCHOCTH Ha CIIy4ail MOXHIIEHUS (HalioB, TUCKET UM KOMIThIOTEPOB
[ETUKOM (JKECTKUX JHUCKOB KOMITBIOTEPOB) U UCKIIOYEHHUS BOZMOXHOCTH TIPOYTECHUS TaHHBIX
THO0BIMU TTIOCTOPOHHUMH (HE BJIAICIONIUMU apoJieM) JTUIaMHU.

2. Pa3zneneHne mpaB WU KOHTPOJb JOCTyNAa K JaHHBbIM. Pa3Hble MOJIB30BATEIM MOTYT
BJQ/IETh CBOMMH JIMYHBIMHM JaHHBIMH (pa3HbIMH KOMIBIOTEpaMHU, (U3UUYECKUMH WU
JIOTUYECKUMH JTUCKaMH OJHOTO KOMIBIOTEpa, MPOCTO Pa3HBIMH (QailiaMu), HEJOCTYIMTHBIMU
HUKAKUM JIPYTUM TOJIH30BATEIISIM.

3. 3ammra oTHpaBiseMbIX (TepeaaBaeMbIX) Yepe3 TPeThU JHIla, B TOM YHCIE U IO
3JIEKTPOHHOU MOYTE, TaHHBIX.

4. Wnentundukanus NOATUHHOCTH (ayTeHTH(UKALKSA) M KOHTPOJb IIEIOCTHOCTH

NEPCAAHHBIX YCPC3 TPCThUX JIUI JOKYMCHTOB.
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[ndpoBanue - Hanbosee OOIIMI W, IPH JTOCTATOYHOM KadyeCTBE MPOTPAMMHOW HIIU
amnmapaTHOM CHCTEMBbI, HAJACKHBIH Crmocod 3amuThl WHGOpMAIU, 00eCIIeUnBAIOIINI
NPaKTUYECKH BCE €ro aCHeKThl, BKIOYAs pa3rpaHHuEHHE MpaB JOCTyNa M HAECHTH(UKALNIO

MOMTUHHOCTH ("'IJIEKTPOHHAS TOAMHUCH").

C mouku 3penuss Kavyecmea 3aujumol WUPPOBAHUE MOICHO YCIOBHO PA30EIUMb HA
"cunvnoe"”, unu "abconromuoe”, npaxmuyecku Hesckpvieaemoe 6e3 3nanus napoas, u "ciaboe”,
3ampyousoujee 00CmMyn K OAHHbIX, HO NPAKMUYECKU (NPU UCNOIb308aHUU cospemenHblx DBM)

BCKpbleaemoe 3a pealbHoe 6pemsi 0e3 3HaHUs UCXOOHO20 napoJi.

HecMmoTpss Ha 3aBepeHHs COTPYJHHMKOB OTEUECTBEHHBIX CIIy’)KO TOCYIapCTBEHHOM
0€30I1aCHOCTH B TOM, 4TO HX "OOeBbIE METO/BI" MMO3BOJISAIOT PACKPHITH 000 mHUdp, Tak 4TO
a0COIOTHBIX MHU(POB HE CYLIECTBYET, TCOPETUUYECKH 3TO YTBEP)KACHUE HEBEPHO, MOCKOIBKY
XOPOIIIO W3BECTEH a0COMIOTHO HAJIEKHBIN mU(]p, Ha3pIBaeMbIH "0THOPA30BEIM OJOKHOTOM", 1
CYHIECTBYIOT €r0 JOCTaTOYHO KAa4yeCTBEHHBIE NMPOrPaMMHBIE PEAIN3ALUHU, NMPAKTHUYECKU XKe
NPUCTAIEHOE 3aKOHOIaTeIbHOE BHUMAHHE, MPOSBISIEMOE K CUCTEMaM MIM(POBaHUS B JIIOOOH
ctpane mupa (a ¢ 1995 roma u B Poccun) u HakiIaApIBaloNIMe KECTKUE OTPAHMUYCHUS Ha
UCIIOJIb30BaHUE MIM(PPOB B KOMMEPUYECKHX U TOCYAAPCTBEHHBIX CTPYKTypax (Kak MPaBUIIO, 3TO
OrpaHMYEHUE Ha JJIMHY KJroda, HO Poccust B 3TOM Bompoce mouuia Janblie), H0Ka3bIBaeT
oOparHoe: /i1 60pbObI (MHTEpPEChl TOcOE30MaCHOCTH TPEOYIOT JOCTYITHOCTH a0COIIOTHO BCEH
uHpOpMaLIUK, HaXOISIIEHcs Ha TEPPUTOPUU TOCYIapcTBa) C (HEKOTOPHIMH) CHCTEMaMU
mudpoBaHUs TOCYJApCTBO HCIOJIB3yeT He "OoeBble MeTOoAnl" nemudpoBaHUs, a

3aKOHOJIATEIIbHYIO 0a3y, 3alpeIaronylo X UCIIOIb30BaHuE.

2. DJIeKTpOHHAasl MOANUCH

DJNeKTpOHHAs TOJANKUCH - BCTaBKa B JaHHBIC (I0OaBieHHE) (parMeHTa WHOPOIHOU
3amu@poBaHHON HMH(OpMAIMK - TpUMEHseTCd JUId UIACHTU(UKAUUN  TOJIMHHOCTH
NepeaHHbIX Yepe3 TPEThUX JIUI] JOKYMEHTOB (M MPOU3BOJIBHBIX 1aHHbIX). CaMa nepenaBaemast
WH(OPMAIIKS IPU ATOM HUKAK HE 3alUIIACTCS, TO €CTh OCTAETCSI OTKPBITON M TOCTYITHOM ISt
03HAKOMJICHUS TEMH JINTI]AMH, Yepe3 KOTOPBIX OHA TepenaeTcs (HanpuMep, aAMHHACTPATOPAMHA

1 UHCIICKTOpAMHU IMOYTOBLIX Y3JIOB CB}ISI/I).

Kpome TOro, aiekTpoHHas MOANUCHL camMa IO cebe He o0ecreYnBaeT KOHTPOJIS
IIEIOCTHOCTH JTAaHHBIX, TaK YTO €CJIH MOJydarTenb YOeKIaeTcs B BEPHOCTH MOAIKUCH, 3TO €IIIe

HEC 03Ha4a€T, 4TO CaMH JaHHBIC HUMCIOT K HEeW Kakoe Obl TO HU OBLIO OTHOIICHHE (XOTH
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BOCIIUTaHHAs Ha OYMa)KHOM JEJIOTIPOU3BOJICTBE MICUXOJIOTHUS "TOACKA3bIBACT" MOIB30BATEINIO,
YTO pa3 MOAMHCH CTOHUT, TO C JIaHHBIMHM Bc€ B MOpsake). MHOTrHe mporpaMMHBIE CHCTEMBbI
JOTIOJHSIIOT AJIEKTPOHHYIO MOAMHUCH (PYHKIMSAMH KOHTPOJIS LIETOCTHOCTH, OJHAKO €CIIM Ha
AIIEKTPOHHBIE TOAMHUCH (TOYHEEe - Ha MIM(PPOBAIBHBIE CHUCTEMBI, NPUMEHSIEMbIE B HHUX)
CYUIECTBYIOT OIpENEeICHHbIe CTAaHAApPTHl M, MOXHO CcKa3aTh, TapaHTHH (cepTU(UKATHI
OAIICH), TO KOHTPOJIb LETOCTHOCTH HHUKEM, KpOMe pa3pabOTYMKOB, HE TapaHTUPYETCS.
[Tocnennue ke, B a3apTe TBOPUECTBA, YAaCTO MPEYBEIMUMBAIOT CBOU JOCTHKEHHU 10 abcypra,
yTBEpKAasi, Hal[pUMep, YTO KOHTPOJIb LEIOCTHOCTH MPOU3BOIbHBIX JTAHHBIX MPOU3BOIBHOIO
o0beMa MOXKET ObITh oOecriedeH yuciioM u3 15 miam 20 3HaKOB, YTO MPOTHUBOPEUUT TEOPHU
nH(pOpPMAIINHU TaK ke, KaK BEUHBIN JIBUTATENb - 3aKOHAM TepMOJAnHaMuKH. Ha camom nene, st
obecrieueHnsT CTOIMPOIICHTHOW TapaHTHW IEJIOCTHOCTH JIaHHBIX, 00BbeM 'moBemmBaeMoun"
uHpopmaruu nomwkeH coctaBiarh oT 0.00...1 mo 100% oO0bemMa HCXOMHBIX JTaHHBIX B
3aBHCHUMOCTH OT IIYMOBOTO KO3((UIMEHTa HCXOAHOT0 MaTepuaia. [y Tekcra aJ1eKTpoHHas
HOJINUCH, TAPAHTUPYIOLIAsl LEJIOCTHOCTh UCXOJHOTO JOKyMEHTa, cocTaBisieT He MeHee 10%
ero oobema, JUIsi apXuBHOTO (aitna - He MeHee 70%. (MoxeTe JIeTKO MPOBEPUTH, BHITTOIHAETCS
JIM 3TO YCIIOBUE B UCTIOJIb3yEMbIX BAMU MOJIIUCAX, €CIIM BBl UX HCIOJb3YyeETe.) 3aMETUM, YTO, B
OTJIMYHUE OT 3JIEKTPOHHON MOJIKCH, MU poBaHKEe (C 00paTHOM CBA3BIO) AAET CTOMPOLIEHTHYIO
rapaHTHIO IEJIOCTHOCTU JIaHHBIX 0€3 yBEIHUeHHsS UX 00beMa BHE 3aBHCHUMOCTH OT MPHUPOJIBI

9TUX NJAHHBIX.

JIOCTOBEpHOCTh COOCTBEHHO JJICKTPOHHOW TMOMIMUCH IEIUKOM U  TOJHOCTHIO

OTIPENIENISICTCS] KAaUeCTBOM MIM(PYIOICH CHCTEMBI.
C mouxku 3penus peuwileHuss 3a0auu UOCHMUDUKAYUU NOOTUHHOCIIU NOJHOCbIO
3auugposannusiil gailn u omKpulmeli @atii ¢ 000a8OYHOU 3auUPPOBAHHOL UHDOpMayuell

("anexmponnoil noonucvio") abcoroOmMHO IKEUBAIEHMHDL.

3. KonTpoJb npasa gocryna

KOHTpOHB npasB AoCTtymna - HpOCTefIHJee CpCACTBO 3alllUTbl JAHHBIX W OIpaHUYCHUA
(pasrpaHWueHMsI) WCIIOJNB30BAaHUS KOMIIBIOTEPHBIX ~ PECYpCOB, TIPEAHA3HAYCHHOE LIS
OTpaXXICHUS OTIPEICTICHHON HH(POPMAITUHN U CUCTEMHBIX PECYpPCOB OT JIHII, HE UMEIONINX K HAM
OTHOIICHHUA MW HC HMCIOIUX CIICHUAJTIBHOIO YMBICIA IMOJNYYHUTb K HHUM HOOCTYII WM HE
o0JaaroImuX 10CTaTOYHOM Uil ATOro KBajnudukanueid. CaMu JaHHBIE XpaHATCS HA JUCKaX B
OTKPBITOM (HE3aIHUIIEHHOM) BHE M BCET1a MOTYT ObITh BOCTPEOOBAHKI (TIOXUIIICHBI) B 00XO0/]

CHUCTEMBI KOHTPOJIS, CKOJIb OBl M30IIPEHHON OHA He ObLIa.
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4. Yka3 N 334 lIpe3ugenta P® "O mepax..."

B Vkaze Ilpesuaenta P® ot 3 anpens 1995 roga N 334 "O mepax 1o cOOJIIOACHHUIO
3aKOHHOCTH B 007acTh pa3paboTKH, MPOU3BOJACTBA, pealu3alldl W HKCIUTyaTalllH
mu(pOBaTIbHBIX CPEACTB, a TaKXKe IMPEJOCTABICHUU YCIyr B OOJAacTH MIH(PPOBaHUSA

nHpopmarnuu" (B nanpHemeM "Yka3 N 334 o mepax") roBopurcs:

"3anpeTUTh UCIOJIF30BAHUE TOCYIAPCTBEHHBIMH OPTaHM3AIMSIMUA U NPEANPUATHIMU B
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAITMOHHBIX CHCTEMax IMIHU(POBATIBHBIX CPENCTB, BKIIOYAs
Kpunrorpadguueckue cpeactsa obOecneueHHs] MNOUIMHHOCTH HUHpopMauuu (3IEKTPOHHAsS
NOANUCH), W 3alIMIICHHBIX TEXHHYECKHX CPEJICTB XpaHEHUs, OOpabOTKM M mepenadn

nHpopmaruu, He umeromux ceprudurara GAIICH".

"IIpennoxuts Lentpansnomy 6anky P® u ®AIICH npunsaTh HEOOXOIMMBIE MEpHI B
OTHOIIEHUH KOMMepuecKnXx 0aHkoB P®, ykioHsommxcs oT 0043aTeIbHOTO HCIOIb30BaHUS
nMmerommux ceprudurar ®AIICH 3amuieHHbIX TEXHUYECKUX CPEACTB XpaHEHUs1, 00pabOTKU 1
nepeaayn MHGOpMALMU MPH UX HMHPOPMAIMOHHOM B3aUMOJICMCTBUU C IMOApa3ACICHUSIMU
LenTpobanka."

"... 3alpeTUTHh AeATEJLHOCTh IOPUIMYECKHX M (U3MUYeCKHMX JIML, CBS3AHHYIO C
pa3padoTKoil, NPOU3BOACTBOM, peaju3anueili M HJKcIUIyaTanueil muGppoBaJbHBIX
CPeICTB,... NpPeJOCTABJCHHEM YCJIYr B o0JjactH muppoBaHus uHPpopmanuu 0Oe3

JuLeH3ui, BoigaHHbIX @AIICHU"

"®CK n MB/I coBmecTHO ¢ PAIICH, I'ocynapcTBeHHOI HAJIOr0BOM ciyx00i PP
U JeNapTaMeHTOM HaJI10roBoi noauuun P@ ocymecTBasTh BbISIBJCHHE OPHANYECKUX U

(pu3nYecKuX JIML, HAPYIIAIIUX TPeOOBaHUA HACTOsIIEro Ykasza."

"T'ocynapcTBEHHOMY TaMO>KEHHOMY KOMUTETYy P® npHHATH Mepbl K HENONMYLIEHUIO

BBO3a Ha Tepputopuio PO mmdpoBaabHBIX CPEICTB HHOCTPAHHOTO MTPOU3BOJICTBA..."

3ameyanus.

4.1. JlesTenpHOCTD CIIy>k0 TOCOE30IMaCHOCTH U HEKOTOPBIX POJCTBEHHBIX CTPYKTYp, B
YACTHOCTU, ®AIICH, o pazpaboTKe, peain3aiiuy U cepTUGUITMPOBaHIIO MU (HPOBATHHBIX
CPEZCTB, PETJIAMEHTUPYETCS JTMIEH3UAMH, BeIIaHHbIME [ ocTexkommuccueii npu [Ipesunenrte

P® - Bcero 80 Bpemennsix nuuen3uid, OAHA H3 KOTOPBIX npunagiaexut ©®AIICH.
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4.2. B Yka3e OTCYTCTByeT Kakas-1u00 MH(popManus o MPOrPaMMHBIX U ammapaTHBIX
BHUpYyCax U MeToAax 00pbObI C HUMHU

(camo mo cede MCMOJIb30BAHME BUPYCOB cJielyeT OTHeCTH K JAesTejibHOCTH DAIICU
B IIEPBYIO 04epeab).

Bupycsl MOXHO HCIONB30BaTh HE TOJIBKO ISl YHHUTOXKEHUS WH(OpMAIMH, HO U TS
"mpukpeiTUs" mudpocuctem, BopoueM, U HaoOOpoT. OTCYTCTBHE ITOrO IMyHKTa B YKase
TOBOPUT 0 HEKOMIIETEHTHOCTH TeX, KTO YKa3 TOTOBWII (€CIH peyb UIET ACUCTBUTEIHHO O
['ocynapcTBeHHOM 0€30MacHOCTH, a HE 00 WCIOJIb30BaHWU | OCymapCTBEHHOTO arapara
OTJICTbHBIMU CTPYKTYypaMu) U TeM 00Jiee, KTO UM MPUKPBIBACTCA.

43. B Vkaze Hu cinoBa He cka3zaHo 00 otBerctBeHHOocTH DAIICU (BKIOUas
(bUHAHCOBYI0) 3a:

- Iepeiavy TPEThbUM JIMIAaM U OpraHU3alusIM MOJTy4YeHHYI0 HHPOPMAIIHIO;

- BpeJl, HaHeceHHbI HeKoMIeTeHTHOCThI0 @ATICH 1o KOHKpETHBIM ITyHKTaM YKa3a;

- HE UCTIOJIh30BAaHUH COBPEMEHHBIX Pa3padoTok B ['ocy1apcTBEHHOM MacIiTade, eCiiu 3TH
pa3pabOoTKH MO KaYeCTBY MPEBOCXOAAT Bce, ueM pacnonaraeT ®ATICH;

- HEOOOCHOBAHHBIN OTKa3 OT COBPEMEHHBIX pa3padOToK.

4.4. B Ykaze oTcyTCTBYeT HH(OpMAIKs 0 KOHTpOJIE 3a nesrenbHocThio DATICH.

4.5. B VYkaze otcyrctByeT wuUHpOpMaIUs COOCTBEHHO O MmMUPPOCUCTEMAX U
MaTeMaTUYECKUX METO/1ax, 1a)Ke KOCBEHHOE UCIIOJIb30BaHNE KOTOPBIX YXKe SBISETCS 3alUTOM.
B pazpsacHsiomux k Yka3zy Marepualiiax HeT CChUIOK Ha OpraHu3aluu, 601ee KOMIIETEHTHBIX B
BOIIPOCAX PACCMOTPEHHUS MCHOJIb3YEMbIX MaTEMAaTUYECKUX METOIOB. 3alpeT MCIOIb30BaAHUS
METO/I0B MPOOJIEeMbI HE pelIaeT.

4.6. B Ykaze HeT nHpopManuu o cepTUPUKAIMHA TTPOTPAMMHOMN MPOIYKIIHH, KOTOpas
MorJia Obl OBITH MPEIOCTaBJICHA.

47. B VYkaze Her MexaHu3Ma uUcCHOJHEHHS Ykaza, nostomy DAIICHU co3pana
co0CTBeHHbIe KOMMepUYecKHe CTPYKTYPbI, UTO caMo 10 ce0e y>Ke MPOTHUBOPEYUT CMBICITY

VYkaza.

5. IlpakTHKa HCNOJbL30BaHUA cpeacTB 3amuThl B Poccun (c Touku 3peHus "Ykaza N

334 o mepax")

HecMoTpst Ha OoraTeiii Hay4HbId TOTeHIHMaT Poccuu B obOnactu kpunrorpadum u
0coOCHHO OypHOE ee KoMMepUecKoe pa3BuTue B Hadase 90-X rofoB, Ha HACTOSAIIUNH MOMEHT
enuHcTBeHHBIM JuiieH3upoBaHHbIM DPAIICU (momuepknem: DAIICH) mmppom sBisercs
I'OCT 28147-89, camomy xe DAIICHU u npunamiexamui. Bce ocTanbHbIE CHUCTEMBI
mupoBaHus, MpearaeMpie 3apyOeXHBIMH W oTedecTBeHHbIMU ¢upmamu (RSA, Silent

Running Software - PGP, JIAH Kpunro - "Becra", Anagnun, Novex, Dnuac u 1p.) B BUIE
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"oubmmorex" - HaumHas c 3apyOexsbix crannaproB (DES, FEAL) u xoHuas HOBeHIIMMHU
OpUTHHAIILHBIMH pa3paboTKaMu - SABISAIOTCS B PaBHOW CTENEHU HE3aKOHHBIMU M TOABOJST
HaubOosee aKTUBHBIX MHULMATOPOB MX Pa3paOOTKH U MCIOJB30BAaHUS HAa TpaHb YrOJIOBHOMN
OTBETCTBEHHOCTH.

Hu omna ¢upma (kpome DAIICH) He uMeeT TakkKe IMpaBa HCIOIb30BaTh U
pactipoctpansath rae 0b1 To HE Obuto ['OCT 28147-89, mockonsky 'OCT - B ucnoysiHeHHH
npou3BOJILHOTO pa3paborunka - yxe He ['OCT, u, riaBHoe, BHeapeHue mudpoBaHus B
opranuzamnuu npeaycmarpuBaer nepenauy DAIICU koHTposns Haa KIOYaMU JOCTyna K

uHpOpMaLIKH.

Bwmecte ¢ tem (tounee, BCJIEACTBHUE nozummun ®AIICH, MoHOIONMM3UPOBABIIIETO
PBIHOK MHU(GPOCUCTEM), 3asBICHHUS MHOTUX AaBTOPOB OPHUTHMHAIBHBIX KPUIITOCHCTEM U3
U3BeCTHBIX B Poccun ¢pupMm 0 HaM4MKM MHOCTPAHHBIX MaTEHTOB, CEPTU(PHUKATOB U JIUICH3UH,
MOJATBEPKIAIONIMX BBICOKOE KAdyeCTBO MX pPa3pabOTOK, SBISIETCS 3aBEAOMO JIOXKHBIM,
IIOCKOJIBKY, BO-IIEPBBIX, OpPraHU3alUsl TECTOBOI'O IOJMIOHA U1 CEPbE3HOW IPOBEPKHU
anroputMa IMUQPOBAHUS CTOUT COTHU THICAY JOJJIApOB (B 3aBHUCHUMOCTH OT CTpaHBIL,
IPOBOJIAIIEH TECTUPOBAHUE), KOTOPBIE, YUYUTHIBAs ClieU(UKY PHIHKA B 3TOM OTpaciu OusHeca,
HUKOTAAa YW HU B OJHOW CTpaHEe He OKymITcs 0e3 NpUHATHS COOTBETCTBYIOIIEH
MIPaBUTEIBCTBEHHON IPOTPAMMBI, U BO-BTOPBIX, HA OJIUH aBTOP OPUTHHAIIBHON OTE€YECTBEHHOMN
cucreMbl He MokeT OOUITNAJIBHO BBIBE3THU cBoto cuctemy u3 Poccun (B COOTBETCTBUH
c mnpuBeneHHBIM Bbllie ykazoMm), BBE3TU ee Ha TeppuTopuio Apyroro rocynapcrsa,
3aperucTpupoBath Tam, nociue yero BBIBE3TH ee 3a npenensl atoro rocyaapctsa u BBE3TU
obpatHo B Poccuto. Eciii HekoToOpsIe cTpaHbl, HarpuMmep, u B oTiaunane oT Poccun, CIIA, eme
nonyckator UMITOPT mudpocucrem, To B B 1060# crpane mupa BbIBO3 mmdpocucremsl
SIBJISIETCSL TOCYIaPCTBEHHBIM IIPECTYIVIEHUEM.

C npyroii CTOpOHBI, OTKpbITasE Ny0IUKanuss MaTeMaTH4YeCKHX MeTOd0B
NpeCcTyIUVIECHHEM He SIBJIsIeTCs, MO3TOMY Pa3IMYHBIM 3apy0e:KHbIM (POHIAM He HYKHbI
roOTOBbI€ CHCTEMbI, [0CTATOYHO H3YYUTh HANPABJIECHHE H €aM ONYOJHKOBAHHBIH

Marepuall.

PeanbHO cymiecTByIonMe y HECKOIBKUX POCCUUCKUX (GUPM 3apyOeKHBbIE CEpTH(PUKATHI
SBJISIFOTCSL HA CAMOM JieJie maTeHTaMHu, cBuaeTenbeTByomumMu ux ABTOPCTBO Ha cuctemy.

Muorue ctpanbl (B yactHocTH, CIIIA) BBIZAIOT Takoro poja CBUIETEILCTBA BHE
3aBUCHMOCTH OT IPa)KJAHCTBA aBTOpA, CTOMT 3Ta yCIIyra OKOJIO 2 THICSY J10JUIApOB, HUKAKOTO
otHomeHus kK KOPPEKTHOCTH npumenennoro matemMarnueckoro annapata 1 KAYECTBY
porpaMmMHOTO obecrieueHusi, paBHoO kak U k camomy CYIIECTBY 3amumiaemoro npoaykra,

CBHUACTCIBCTBO HC HMMCCT (‘-IaCTO Jaxe HC Tpe6yeTc;1 NPEABABICHUC TIOJHBIX HMCXOIHBIX
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TCKCTOB 1 OIIMCAHUS aJIFOpI/ITMa), nu ,Z[GﬁCTBHTCJII:HOCTB CBHUACTCIIHCTBA paCHpOCTpaHHeTCH HC
Jajee TEPPUTOPHH TOCYAapcTBa, €ro BhIAaBmiero. Takum oOpa3zoM, B Poccuu nmeer cmbici
FOBOPUTh TOJBKO 0O cBuaerenbcrBax PocAllO (Toke HHMKAKOro KayecTBa He

rapaHTHPYOLINX).

Urak, ecnu uznueckoe Wi IOPUIMYECKOE JIMIIO0, BHE 3aBUCHMOCTH OT €ro craryca H
OpHUCHTAINM, >KeJaeT (TOJHOCTBI0O WM YaCTUYHO) 3allUTUTh CBOE€ HMH(POPMAIIMOHHOE
MPOCTPAHCTBO, OHO, coriacHo "Yka3dy N334 o mepax", OBA3AHO wucnons3oBare 'OCT
28147-89.

Co BCeMU BBITCKAIOIIMMHU MOCIEACTBUSMU. A TOCIEICTBUS ITH BBIPAKAIOTCS, MIPEKIE
Bcero, B YCTAHOBJIEHUUN CIIEHMAJIBHOI'O KOHTPOJIA CO CTOPOHBI CIIYXb
['OCBE3OITACHOCTHU (®AIICH) Hax nesTeTbHOCTBIO YIIOMSHYTOTO JIUIA U, KaK CIEACTBUE,
cymectseHHoM Y BEJIMUEHUUN UNCJIA ABCOJIKOTHO (¢ Touku 3peHus Bce TOro Ke JIUIA)
[NOCTOPOHHUX CYBBEKTOB, umeromux [IOCTyNn K 3allMIICHHOM TakuM o00pazom
nH(}OpPMaLIMU U MPOSBIIAIONINX K HEH MOBBIIICHHBIH, B IIEJIIX rOCYJapCTBEHHOM 0€30MacHOCTH

(He Bcerma), MHTEpEC.

OueBUAHO, TroOCynapcTBO (PU3MUECKH HE B COCTOSHUM O0OECHEYUTh BCEX OCTPO
HYJAI0LINXCs B TpeOyeMOM YPOBHE ONMCAaHHOHN NH(OPMAIIMOHHOM 3allUThI, YTO IPUBOJUT K
tunuyHoi 1 Poccun curyanmu PACXOXIEHUS yctanoBieHHOM 1€ 10pe, CIOKUBIIEHCS
ne (akto u eme pa3 (mepe) yCTaHOBIECHHOHW i€ Iope MPaKTHKH, YeMy B HEMaJioW CTENEHH
CHOCOOCTBYET HEUETKOCTh npe3uaeHTckoro "Ykasza N 334 o mepax", B KOTOpOM, HalipuMep, He
OTOBOPEHO, YTO, COOCTBEHHO, IOHUMAETCSI IOJ] IU(PPOBAHUEM U KaKOE OTHOILIEHHE UMEET CaM
VYka3 K HEKOTOPbIM POCCUMCKUM 3aKOHaM U HEKOTOPBIM MPaBUTEIbCTBEHHBIM (3K€) PELICHHUSIM

Y PE3OJTIOIIUSIM.

B Hacrosee Bpemst B Poccuu moBCEMECTHO UCTIONB3YIOTCS apXuBaTophl (pkzip, arj, lha,
rar ¥ JIp), YIDIOTHUTENIH IHUCKoBoro mpoctpaHcTBa (Stacker, DoubleSpace) - Bce ToibKO
BBE3EHHBIE B Poccuto u3 3a pybexa, - KOTOpble aaxe 0e3 ydera 3aJ0XKEHHBIX B HUX
HEMOCPEJICTBEHHO MU POBATHHBIX (DYHKIUH (TPHYEM UHOT/IA C HUTJE HE JEKIapUPOBAHHBIMU
cxeMaMy MU(GPOBAaHUSA) SABISIOTCSA, B CTPOIOM CMBICIE CJIOBA, MHUQPYIOIIMMH CHCTEMaMH,
MOCKOJIbKY HCHOJBb3YIOT HECTAHIAPTHYIO KOJWPOBKY IaHHBIX, CEPbE3HO 3aTpyIHSIONIYIO
BO3MOXHOCTh MX TPOYTEHHUS (TOJy4eHHs B OTKPHITOM BHJE) 0€3 COOTBETCTBYIOIIETO
IPOTPaMMHOTO 00eCTIeUeHHS.

B sTom cMmpIcie mudpocucTemMamMu SBISIOTCS Takke W3BecTHbIE peaakTopbl ChiWriter,
Word u naxke Lexicon, TOCKOJBKY Ka)IbId U3 HUX UCIOJIB3YET CBOIO KOAMPOBKY. [TombiTKa

YETKOI'0 pa3/ieleHUs CTAaHIapPTHOM 1 HECTaHIaPTHOM KOJTMPOBKY 3apaHee oOpeueHa Ha MpoBal,
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MIOCKOJIbKY HEBO3MOXKHO 3aCTaBUTh OCHOBHBIX pa3paOOTYMKOB MHUPOBOTO MPOrPAMMHOTO U
anmnapaTHOro o0ecleYeHnsl UCIOIb30BATh PUHATYIO TEM WM UHBIM yKa30M TOTO WJIM HHOTO

MIPE3UJICHTA TOW WJIM MHOM CTpaHbl KOJUPOBKY OYKB BBEPEHHOM €My CTpaHBI.

PazymMHO TpennoNokuTh, 4YTO MHUPPOCUCTEMAMH SBISIOTCS TaKUe MPOTPAMMHBIE
NPOAYKTHI, B JOKYMEHTAIIMH K KOTOPBIM SIBHO HAMMCaHO, YTO 3TO - IHUppocucTemMa (3aMEeTUM,
OJIHaKO, YTO TOCJeIHEee, TO €CTh IEHCTBUTENBHO JIU 3TO MIU(PPOCUCTEMA WM HET, U YTO TOJ
MIUPPOCUCTEMON TOHUMAETCS, HE MOXET OBITh MOATBEPKACHO HUKAKHUMU O(QUIUATbHBIMU
JIOKyMEHTaMu Kpome, ¢ Touku 3peHus "Ykaza N 334 o mepax", nuuensuu ®AIICHU, koTopas
HE MOXET OBITh BBbIJIaHA, MMOTOMY YTO 3TO MPOTUBOPEUYUT HUHTEpecaM Oe30MacHOCTH

rocynapctsa 1, cooctsenno, ®AIICH).

e ¢akro, poccuiickue MOJIb30BaTeNH, MPH HEOOXOIUMOCTH 3aIlUThl MHGOpPMAIUU
HUCTIOJIB3YIOT cpeactBa mmdpoBanusi, IpUMEHSS apXUBATOPbl C MAapOJbHON 3aIMTOM
(MeHstIoIEeH KOAUPOBKY CXKAThIX JAaHHBIX, a HE yCTaHABIMBAIOIIEH mpaBa joctyna), Diskreet
/fast proprietary method/ u3 Norton Utilities, MHOro4HCIIeHHBIE shareware-mporpaMMbl
(manpumep, PGP - Pretty Good Privacy), cuctemsl, npogaBaemble TeMu xe ¢pupmamu JIAH
Kpunro, Anagnua u 1p, cOOCTBEHHBIE Pa3pabOTKH, a TaKKe BOOOIE HEU3BECTHO OTKYJa
B3sIBIIMECS TporpamMMmbl. B wactHocTH, kpunrozanmra (u oTHIOAb He ['OCT-mmudposanue)
HIMPOKO HCIHONB3YeTCsl MpH OOMEHE 3JEKTPOHHOM MOYTOM, O 4YeM MOXHO NIpPOYMTaTh B
ToKyMeHTaluu K 1o6oit EMAIL-cucreme, monnepxu-BaeMoii Ha Tepputopun Poccuu. Jle rope
TaKoe TOBEICHUE POCCUUCKUX TOJB30BATENCH MOMICKHUT OCYKICHHIO U JaKe HEKOEMOMY
(cormacro "Ykaza N 334 o mepax" - HEHM3BECTHO TOYHO, KaKOMYy) HaKa3aHUIO, OJIHAKO
HeoOXxouMmasi JJis HaKa3aHus opuandyeckas 6asza OTCyCTBYET, U pealbHOU adbTepHATUBBI IS

pOCCUICKUX (PU3NYECKUX U IOPUINYECKUX JIUI] HE TPETyCMOTPEHO.

6. O030p U 001IasA XapPAKTEPUCTUKA TOCTYNHBIX CPEACTB IU(POBAHMS

Bue 3aBucumoctu oT MeToAa mudpoBaHus, JH000i mudp sBiasercs caadbiM (TO €CTh

BCKPBLIBACMBIM 3a p€aJibHOC BpeM}I), CCJIM UIMHA IapoJid HECAO0CTATOYHO BCIIMKaA.

[IpuBoamMmas Hrke TabUIIA MMOKA3bIBAET BpeMs, TpeOyemoe Ha moaoop maposs Ha AT-

486/66MHz B 3aBUCUMOCTH OT JUIMHBI TAPOJIS ¥ JOMYCTUMBIX TIPU €r0 (POPMUPOBAHUH 3HAKOB.
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Yucno 3HaK0B 4 5 6 7 8 9 10
mapoJIst

Tonbko 1udps 0.08¢c 0.8¢c 8.3c 1.4mun 13.9mun 2.34ac
Jlar.OyKss1 be3 0.38cex | 9.9c  |4.3mmm | 1.9uac | 48.5uac | 52.5mer 3.7t
perucrpa
Jar.OykBot 0/p |y 4o | 50.5¢  |30wum | 18wac | 27.2mmet | 2.7mer 97ner
1 Qps!
Jlar.OyKset ¢ 12.4cex | 13 mun | 13uac |34t | S.8ner | 357mer | 22204 er
pPErucTpoM U 1T phI
Bee BoswoskHeIe luac  |10.6 mueit | 7.4ner |19081er #87000 net |120 Mim.JeT |32 MDA JeT
CHUMBOJIBI

Pentium/200MHz npeBocxoaut AT-486/66MHz o mpou3BoAUTEIBHOCTH HE Oosiee YeM
B 10 pa3, ucnons3oBanue cynep-2BM 1mo3BossieT cokpaTuTh BpeMs repedopa He 0oJiee ueM B
1000 pa3, 4Yro, y4HWTHIBas MOPSAJOK MPHUBEICHHBIX B TaONuWIle dYKcel, abCONIOTHO He
MPUHIIUITAATHHO.

Taxum obpazom, eciu napoiv 6KIOUAEn MOAbKO JTAMUHCKUe OYKebl 6e3 paziudeHus
peaucmpa, mo (110601) wudp aeisemcs cradbvim npu Onune napoias meree 10 3naxos (u "ouens
cnabvim" npu onume naponsi menee 8 3HAKOB), eCiu NAPOb BKIIOYAEn MONbKO JAMUHCKUE
OVK6bl C paziuyeHuem pecucmpa u yugpsl, mo wugdp aeiiemcs ciabvim npu OauHe napons
menee 8 3naxos ("ouenv crabvim" npu onune napons mernee 6 3HAK08); eciau KHce OONYCKAemcsl
UCNONIL30B8AHUE BCEX BOZMOIUCHBIX 256 3HAK08, MO WUDP A6NAemcs c1adblM npu OIuHe napos

Mmenee 6 31aKo8.

Yro ke KacaeTcsi HAJeKHOCTH HENMOCPEACTBEHHO MH(POBAHUSN, TO MPAKTHYECKH
BCE wucnosb3yemMble B 4YaCTHBIX KOMMEPYECKHMX CTPYKTypax mM@pbI SBJISIOTCH
CJIABBIMMU.

Kommnanus AccessData (87 East 600 South, Orem, Utah 84058, phone 1-800-658-5199)
npomaer 3a $185 mporpammy B3nmoma mudpoB WordPerfect, Lotus 1-2-3, MS Excel,
Symphony, Quattro Pro, Paradox, MS Word 2.0 u np.

Cy1iecTByIOT KOMMEpPUYECKHE BEPCUU AN (PATOPOB ISl BCEX U3BECTHBIX apXUBATOPOB
(pkzip, arj u ap.) 3apyOexnble "craHmapTbl" mudpoBaHUS (C YYETOM MHOTOOOpPAa3HBIX
npemnaraembix Monupukanmii), SKCIIOPTUPYEMBIE HeKOTOphIMEH TEXHOJIOTUYECKUMU
pa3ButTbiMu cTpanamu (B yactHocTH, CIIIA-DES, SImonus-FEAL) Ha camoM jene siBISIOTCS
CTaHJapTaMH COOTBETCTBYIOIIMX pa3BENCIyX 0, NpeyiaraeMbIMd M BHEAPSIEMbIMH Ha
TEPPUTOPUSX IPYKECKUX rocynapcTB. VICKIIIOUeHHs B CIIMCKE 3aBEIOMO HEHAECKHBIX CUCTEM
mupoBaHUs, MOTEHIIUAIBHO JOCTYITHBIE JIJIsI POCCHICKOTO MOJIB30BATENs, COCTABIISIFOT JIUIITH
HEKOTOpbIe (IB€ WM TPU) OPUTHHAIBHBIE POCCUMCKHE pa3padOTKH, OJHAKO, BBHIY
BO3JIBUTHYTOM TOCyIapcTBOM HHGOPMAIMOHHON OJOKaabl B 3TOM 0OO0JACTH, MOXKHO JIUIIb

CTPOUTH MMPCATIOJJIOKCHUA, KAKUC UMCHHO.
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Paznenenne cuctem mmdpo3amyTel HAa CHWIBHBIE M cla0ble (Kak IO JJIMHE
UCIIOJIb3YEMOT0 MapoJisd, TaK M MO HAJEKHOCTH CAMON CHUCTEMbl) UMEET MPUHLHUIHUAIBHOE
3Ha4YeHHe, O0YCIIaBIMBAIOIIEEe BO3MOXHOCTh PEAIbHOTO IMPHMEHEHHs KakK ClaOblX, Tak H
CHJIBHBIX MIM(POB B YCIOBUAX HMX IOPHUAMYECKOTO 3ampera. Jleno B TOM, YTO €CIHM BBI
HCITONIB3YETE 3aBEIOMO CJIa0yto mudpo3anuTy (Harpumep, pkzip ¢ maposem), st KOTOPOi
CylecTByeT 3(pQeKTUBHBIM B3JIOM, TO HEBO3MOXHO HABEPHOE YTBEPXKAaTh, YTO BHIOpaHHOE
BaMHU CPEACTBO SIBISETCA KpUOTOCUCTeMOM, ckopee peub uuger o HMPPOOBPA3ZHOM
OrpaHMuYeHUM U KoHTpose mnpaB poctyna. C gapyroi cropossl, JIFOBAS mnporpamma
mudpoBaHUs MOXKET TOTEHLUUAIbHO pPacCMaTpUBaThbCsA Kak ciabblii mumgp, TO ecTh
G pooOpa3HbIil KOHTPOJIb JOCTYTA K JAHHBIM, ITOCKOJIBKY B 00ycoBIeHHBIX ""Yka3zom N 334
o Mepax" u npounTepnperupo-eaHHbIX DAIICH ycnoBusx Hamuure oQUITHATBHBIX TaHHBIX U
XapaKTePUCTHK 10 TOW MM WHOU MU pocrcTeMe UCKITIoUaeTes B puHuuIe. Hakoner, kakum
ObI II(POM BBI HE MTOJIB30BATHCH, IPUMEHEHHE KOPOTKUX MapoJieit 6€3ycI0BHO NEPEBOIUT UX
B pa3psj clalbIX, HE MPEJCTABISIONMIUX OMACHOCTH ISl HHTEPECOB (KaKoro Obl TO HU OBLIO)

roCyIapcTBa.

7. 3amuTa JaHHBIX B CHCTEMAaX NPSAMOI TeJJeKOMMYHHKANMOHHOM CBSA3H

(cuctemax Tumna "KIueHT-0aHK")

B cucremax mpsMoil TEIEKOMMYHHMKAIlMOHHOM CBSI3U (MOZEM-MOJEM) HCIOJB3YETCS
KOHTPOJIb MpaB JOCTyIa - MPOBEpKa BXOJHOTO MMEHHM (MHOTJA €ro Ha3bIBAIOT BXOJHBIM
napoJjieM) - ¥ 3T0o 0e3yCIOBHO HeoOxoaumasi, 0€3yCI0BHO JOMYyCTUMAs U, B (JJAHHOM) CiTydae
yAaJeHHOU CBSI3U, TO €CTh MPU OTCYTCTBUM HEMOCPEICTBEHHOIO KOHTaKTa ¢ (U3MYECKUMU

HOCUTENISIMU MH(OpMAINH, IeHCTBECHHAS 3aIHUTA.

EnunctBeHHOE ciaboe 3BEHO TaKoil 3alIUThl - BO3MOKHOCTh IepexBara HH(OpMaIUU B
Ipolecce ee MPOX0oXKACHUS Mo TeaedoHHOMY KaHay. Jlis HCKITIOUEHUsI TaKOH BO3ZMOKHOCTH
clleflyeT MPUMEHSTh IU(PpOBaHUE NepeaBaeMbIX JaHHbIX, TO ecTb ' OCT 28147-89. Ognako
HAUWBOJIEE BEPOSITHBIM (II0 KPAWHEN MEPE - HAWBOJIEE PEAJIbHBIM)
OpraHu3aTOpoM Telle(OHHOTO TepexBaTa SBISAIOTCA HMEHHO TOCYJapCTBEHHBIE CITyKObI
0€30MacHOCTH, 1 HEKOTOPBIE POJICTBEHHBIE CTPYKTYPHI, Biajactoniue Bcemu kimrodamu ['OCTa.
Kax npaBuio, 310 B JaJbHEHIIEM HCIONB3YETCS AANEKO HE JUIsl TOCYJApCTBEHHBIX LENEH.
CrnenoBarenbHo, 1ienecoo0pa3HocTs (cepruduiupoBannoro ®AIICH) mmdposanus B mpsmoi
TEJIEeKOMMYHUKAIIMOHHON CBS3H, CKa)KEM TaK, HEOUEBH/IHA.

CymectByer yxe cnoco6 paemmbpoku CBUDTA, u BrageHue MoOHOMOIUEH

TCIICKOMMYHUKAITUOHHBIX CBsI3eH MMPUBCACT TOJIBKO K OJHOMY CJICACTBHUIO.
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HOMI/IMO TGHG(bOHHOFO HGpGXBaTa caMUuX JTaHHBIX BO3MOXXCH HGpGXBaT BXOAHBIX MMCH,
YTO OCOOEHHO OIACHO JJIsi CUCTEM THIa "KIUEHT-0aHK", TaK KaK MOXHUIEHHbIE UMEHA MOTYT
WCIIONIB30BAThCS  JUISl  MPOBEIEHUS  PEAIbHBIX JICHS)KHBIX  OMNEpariii  COBEPIIECHHO
MOCTOPOHHUMH JuiamMu. OJHAKO Kak pa3 dSTOW OMACHOCTH MOXHO H30eXaTh, €CIu
HUCIIOJIB30BATh I_HI/Iq)pOBaHHBIe, C y‘-IaCTI/IeM OpI/IFI/IHa.HI:HBIX JId KaXI0T0 Cc€aHCa CBiA3HU
CHHXPOIIOCBUTOK (0OpaTHBIX OTKPBITHIX KIIOUEH), BXOJHBbIE WMeHa. OpraHuzamusi Takol
3aIUTHl A0COJIIOTHO 3aKOHHA, IMOCKOJBKY pedb HACT He O IMHM(PPOBAHUU U Jaxe He 00
3JICKTPOHHOM TIOJIIKCH, a O Pa3BUTUU MEXaHM3Ma KOHTPOJIS Joctymna. Ha cerogusmHuii 1eHb
OHHC&HHBIﬁ MCEXaHHNU3M HHUT IS HpaKTI/I‘ICCKI/I HEC HpI/IMeH}IeTC}I, " €ro OTCYTCTBI/IG Hpe,Z[CTaBJBIeT
pETbHYIO YTPO3y UIS IIOOOTO KPYMHOTo OaHKa, UCHOIB3YIOMIETO TeIeKOMMYHHUKAITMOHHBIH

obMeH PCaJIbHBIMH JAHHBIMH.

HIugposanue "yoanrennvix 6xooHwvix umern"” 3anoxceno ¢ CBTELE12, coenacto obuemy
npoexmy, Hayuuas c¢ gepcuu 04.02, u smo na cecoonawnuti oenv EJJMHCTBEHHAA 110
KPAUHEU MEPE HA TEPPUTOPUU POCCHHU CUCTEMA KJIMEHT-FEAHK, xomopas

O6yoem 0b1adames ONUCAHHBIM MEXAHUBMOM 3AUUMDbL.

[IpakTuka mpuMeHEHHsS] B MPSAMBIX TEICKOMMYHUKAIMOHHBIX CHCTEMax JJIEKTPOHHOMN
MOAMKUCH HE WMEET MOJ CO00M HHMKaKMX OCHOBaHHM. Bo-mepBbiX, mpsimMas CBsi3b (MOAEM-
MOJIeM) HE MpeJIoJiaraeT ydacTHsl TPeThbUX JIMII MpH Iepenade JaHHBIX, TaK 4TO OOMEH
AIIEKTPOHHBIMU MOANUCIMU HAIIOMUHAET Oeceqy BYX CKIEPOTUKOB, KOTOPHIE Yepe3 KaXKIyIo
MUHYTY 3a0BIBalOT, YTO OHH YXKE MO3/I0POBAIKCH, U CHOBA CKPEIUISIOT (haKT CBOEH BCTpeUHn
PYKOMOXAaTHEM U MPEACTABIAIOTCS APYT Apyry. Bo-BTOpBIX, U Kak yXe OTMEYaloCch paHee,
cama 1o ce0e 3JIEKTpOHHAs MOANKCH MOXET OBITh MOXHUINEHA (B TOM YHCIIC TIPH Iepeaade
JAHHBIX) WU HCHOJB30BAThCS MOXUTUTENSIMU JJIs1 NPUAAHUS BHAMUMOCTU 'TpaBUIIBHBIX"
abcomoTHO "HenpaBWIBHBIM" TOKyMeHTaM. HakoHel, npencTaBieHue, 4To MOCTaBIeHHAs Ha
JIOKYMEHTE JJIEKTPOHHAS IMOANHUCH MOXKET CIYXHUThb JUIsl PEIICHUs IOPUAMYECKUX CIIOPOB U
YCTaHOBJICHHS] KaKOM Obl TO HU ObLIO MCTHHBI, B KOPHE OMIMOOYHO: JAEWCTBUE AIEKTPOHHON
MOJIMKUCH PACIPOCTPAHSETCS HA MCUXOJOTHYECKYI0 cdepy, HO HUKAK HE Ha IOPUIHMYECKYIO.
Ceprudpukarel GAIICH npator mpaBo QupmMam-pa3padOTUMKaM MPOAABATH AIIEKTPOHHYIO
MOJIMHUCH, HO HE UMEIOT HUKAKOT0 OTHOIIEHUS K IPABOBBIM aclleKTaM €€ UCIoib3oBaHus. Ecinu
s 3asBJII0, YTO HUKOTJa HE MOChLIAN JOKYMEHTa, 3aB€PEHHOT0 MOEH 3JIEKTPOHHON MOJIHUCKIO,
HUKAKOW CyJl HE JJOKaXeT 0OpaTHOe, U MHE Jlake He MOTpeOyeTCsl Hanu4ue CBUACTENCH Uiu
anmubu. U 370 npaBUIbHO, MOTOMY YTO CYIIECTBYET CIUIIIKOM MHOTO BO3MOXHOCTEH MOIICITKU
WM TIOXUILIEHHUS MOAMKUCH, O YEM YK€ TOBOPHIIOCH Bbilie. Kpome Toro, HUKTO HEe BO3bMET Ha
ceOsi OTBETCTBEHHOCTh 3a HAJIEKHOCTh M 0€30IMacHOCTh CaMOM MpPOrpaMMHON CHCTEMBI,

oOecnieunBaroieil snexkTpoHHyto noanuck. Ceprudukarsl GAIICH, kak yxke ynOMHUHAIOCH,
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ABJIIFOTCA JIMIb OTHOCUTCIIBHBIMH T'apaHTHAMHU, OCHOBHOC HUX HA3HAYUYCHUC - PCTYJIUMPOBKA

pBIHKA.

B PEAJIPHO CJIOXXHUBIIEHCA FOPUIUYECKOH I[IPAKTHKE (cm. Pewenue
Bvicuweeo Apoumpasicrnozo Cyoa P® N Cl-7/ok-587 om 19.08.94) cama no cebe snekmponnas
noonuco,, Kakumu Ovl cepmugukamamu OHA He NOOMEepIHCOANach, 6 Kayecmee

00Kazamenbcmed NOOAUHHOCIU OOKyMeHma He npuHumaemcst.

Bosspawasce Kk uznoscenHvim gvlue "cOMHEHUAM'" OMHOCUMENbHO HAOEHCHOCMU MOl
unu uxou snexmpouuol noonucu.: EII[E B 1994e.

FblJIN OFHAPYJKEHbBI 3AKJIA/IKH, B YACTHOCTHU I[IPOTHUB CHUHCTEM,
IIOCTPOEHHBIX HA OCHOBE IIAKETA PGP (Pretty Good Privacy), [IPU IIOMOILHU
KOTOPBIX BBLIN THIOJIEJIAHBI SJIEKTPOHHBIE JIOKYMEHTHI [xcypu."Hacmuuolii
coick" N 1 3a 1995 2., cmamws A.Ll[epbakosa]

Meswcoy mem PGP nocmpoen na naubonee pacnpocmpaHenHom 80 6cem mupe (U 8 mom
yucne 6 Poccuu) memooe wugposanuss RSA, kanonuzuposannvim 6 CILLIA (0ns, onsamo dice,
HEIIPABUTEJIPCTBEHHBIX u, sicenamenvuo, "Outside USA", cpep). Ymo nocne smozo
MO2iCHO ckazamb 00 omeuecmseennvix "noonucax", OIIUPAIOIUXCA HA TOT JKE METO/]
RSA nu60o nawu 'OCT P 34.10-94 u I'OCT P 34.11-94, komopvle b6eckoHeuHo OaneKku om
APAKMUKU  BCEMUPHO20 UCHOIb308AHUSL U, COOMBEMCMBEHHO, MACCUPOBAHHLIX AMAK CO

CMOPOHbL KOMNbIONEPHBLIX nupamoe? Ho - 6 smom njiaHe y Hac ece euje enepec)u...

Yuumwisas cocmosinue COBPEMEHHOCO0 MmamemamudecKkoeo annapamd, MmMexXHUu4YeCcKux

cpeocme u cnocovos 3auumol uHopmayuu, ciedyem ommemums.

1.  Cywecmsyrom HayyHvle, YueOHble U NpouUue YeHmpwl, Kageopvl, 20e
paspabamulearomcsa mamemamuieckue mMemoovl (8 mom yucie u YacmuwvlM nymem). Imu
MemoObl, KAk nNpasuno, NyOIUKVIOMCSA U CMAHO8AMCA O00CMOsSHUeM 000U CcmpaHbl,
noofcenasuiell 80CNONb308AMbCA  PA3PAOOMKOU He MOAbKO OJid HAYYHbIX yeaeu, HO U
opeanuzayuu cucmemsbl 6€30NaAcHOCMU.

Huxkaxum ykazom smy npakmuky He 3anpemuiib.

DAIICH ne pacnonazaem unghopmayueti 0 Cyuwecmsyrouux Mamemamuieckux memooax
pewieHus 3a0a4, a makxice uHgopmayuel 0 803MONCHOM UCNONLIOBAHUU MAMEMATNUYECKUX
Memo008 0I5l OP2AHU3AYUU WUUPDPO3AUUMDBL.

2. Cywecmeytom maxue opeanuzayuu, kaxk POCAIIO, komopoe 8vidaem nameHmwl u
C8UOemeNbCmBa Ha NPOCPAMMHbLE NPOOYKMbL, npudem 3a00.120 00 nosseienus "ykaza". Jlroboii

npOZpaMMHblIz npoc)ykm HA OCHOBAHUU CEUOEMEeNbCmed UNU NAMeEeHma Modcem Oblmb
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peanuzosan 6 1060t cmpane 6e3 cankyuu QPAIICU. PATICH ne modscem, ecmecmeeHHO 839Mb
Ha cebs polb NAMeHmMHO20 8e00MCMEA.

3. Hu ooun mamemamux, cepvbesHo 3aHUMAOWuULcss npodiemamu UHGOPMAYUOHHOU
bezonacnocmu, Hukozoa ne oopamumcs 6 PAIICH - 3a pemsa pabomvl mbl He CMPEMuIU Mam
HU OHHOI'O I'PAMOTHOI'O CIHELUHAJIUCTA (8 coepemeHHbIX UHGOPMAYUOHHBIX
NOMoKax Hevssa pabomams ¢ "wopamu" na enazax).

4. Hu oona opeanuzayus e 6yoem oeticmeosamuv coenacho "ykaza" 6 cesasu ¢ mem, umo
mam He onpedeneHvl omeemcmeennocmov DPAIICHU (sxnrouas u guuancosyro) 3a ymepio
KOH@uOeHyuanpHou ungopmayuu (uiu nepedaye ee mpemvum Iuyam).

5. na peanusayuu "yxaza" neobxooumo:

- 3anpemums 6 Poccuu paspabamoieams Kakue-iudo mamemamuueckue Memoobsl;

- 3anpemums pa3pabomKu NPOSPAMMHBIX CPEOCM8;

- 3anpemums OdeamenvHocmv POCAIIO no eévioaue namenmos u ceudemenbCms Ha
APOCPAMMHYIO NPOOYKYUIO,

- 3anpemums 8v1le30 (MAMemMamuKos - 8 nepeyio ouepeob) 3a cPaAHUyy;

- 3anpemumsv 0esiMeNbHOCb UHOCMPAHHBIX KOMAAHUU, CKYRAIOWUX KAK NPOSPAMMHYIO
npoOYKyuio, max u mamemamuxoe 6 Poccuu;

- 3anpemums peanu3ayuio NPOSPaAmMM cemeso2o oomeHa uHgopmayuetl,

u mak oazee.

B nononHeHue B BbIIECKa3aHHOMY CIIEYET:

Pa3zpaGoTanbl mporpaMmHble cpeictBa Ha 0Oa3ze Metona "Kameiimockon", KoTopbie
MO3BOJIIOT KOJUPOBATH JII0OYI0 HH(OPMALIMIO TPOCTEHIINMHU CPEJICTBAMHU.

[udpocucrema HE UMEET ITAPOJIA u He MokeT OBITh B MPUHIIMIIE PACKPHITA.

MaremaTtrueckuid anmapaTt omyOJMKOBaH M, KOHEYHO, MOXKET OBITh MCIOJB30BaH IS
Henel KoaupoBaHus 000N uH(popMmanuu. B SBHOM BUAE 3TOT METOJ MpeIHA3HAYCH IS
pelIeHns TPaJIuLMOHHBIX 3a/1a4.

Pa3zpaborannas cucrema 3ammthl "Ckasna" He BCKpbIBaeMa HUKAaKMMHU METOJaMH, TaK KaK
IIOCTPOEHA Ha CUCTEME BpalllaloLMXCsl ypaBHEHUH ¢ UCoib30BaHueM Teopuu "Kaneigockon".

Merton "Kaneiinockon" mpenHasHaueH JUisl pelieHus 3afad u3 kinacca "CHCTEMHBIN
aHaJM3 W UCCJIEIOBAaHHME omeparuil’ B pealbHOM MaciiTade BPEMEHU W MpeIHa3HA4YCH IS
OTIEpaTUBHOMW 00pabOTKH HH(POPMAIIHH.

K wucnonwszyemoii cucreme KoaupoBaHusi no0OaBieHbl mHyp PuOOHAYYM W Macka

30JI0TOro CCUCHMUA.
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IIpunoxenne 2.

3. CeujaereancrBa.

17 pespana 1994 2. asmopcroe ceudoemenvcmseo N 940054 (Poccutickoe azenmcmeo no
npasoeoii oxpare npocpamm oas IBM, 6a3z oanubix u mexHonr02uti UHMeZPaIbHbIX MUKPOCXEM
- PocAIlO), Ilpoepamma Cucmema wughposawumer saekmponuou ungopmayuu "INDEX-
TWIST Cipherling"

("INDEX-TWIST Cipherling"). Cmpana - Poccuiickasa ®@edepayus, aemopwi:

Tapapyxun U.B., Pymanyee A, U.,. 3aasxa N 940045.

3apecucmpuposaro 6 peecmpe npocpamm oasn IBM. Cobcmeennux npoepammol - AO

"Pumm-Dono", Mocksa.

5 urona 1995 2o0a aemopckoe ceuoemenscmeo N 950201 (Poccutickoe acenmcmeo no
npasoeoli oxpare npocpamm oasi IBM, 6a3z oanuvix u mexHonr02uti UHMeZPaIbHbIX MUKPOCXEM
- PocAIIO), "Pesudenmckasn nanumpa" (RPLI). Cmpana - Poccuiickas @edepayus, agmopwi:

Tapapyxun U.B., Pymanyes A, H., 3aaexa N 950130.

3apecucmpuposaro 6 peecmpe npocpamm oasn IBM. Cobcmeennux npoepammol - AO

"Pumm-®Dono", Mocksa.

5 urons 1995 2o0a asmopcroe ceuoemenvcmeo N 950202 (Poccuiickoe acenmcmeo no
npaesoeoii oxpare npocpamm oasi IBM, 6a3z oanubix u mexHonr02uti UHMeZPaIbHbIX MUKPOCXEM
- PocAIIO), "FORMS DESIGNER" (FDESIGN). Cmpana - Poccuiickaa ®edepayus, asmopul:

{Xamwviboe A.M. u op., 3asexa N 95013 1.

3apecucmpuposano 6 peecmpe npoecpamm o IBM. Cobcmeennux npoepammol - AO

"Pumm-®Dono", Mocksa.

28 pespans 1995 cooa asmopckoe ceudemenvcmeo N 950811 (Poccutickoe acenmcmeo
no npasosol oxpare npozpamm 01 IOBM, 6a3 OanmHbIX U MEXHON02UU UHMESPAIbHBIX
muxpocxem - PocAIlIO), MVC ("Manual Visual File Comparison"). Cmpana - Poccutickas
Dedepayus, agmopul:

Tapapyxun U.B., Pymanyes A, H., 3aaexa N 940521.

3apecucmpuposano 6 peecmpe npoecpamm o IBM. Cobcmeennux npoepammol - AO

"Pumm-®ono", Mocksa.

5 urons 1995 2o0a asmopcroe ceuoemenvcmeo N 950200 (Poccuiickoe acenmcmeo no

npasoeotl oxpare npoepamm oas IBM, 6az oannvix u mexnono2utl uHmMe2paibHbIX MUKPOCXeM
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- PocAIIO), "llpoyeccop uacmommuwix crosapeu” ("AUTODICT"). Cmpana - Poccuiickas

Dedepayus, agmopul:
Tapapyxun U.B.,Xamviboe A.M. 3asexa N 940129.

3apecucmpuposaro 6 peecmpe npocpamm oasn IBM. Cobcmeennux npoepammol - AO

"Pumm-®ono", Mocksa.

Bce neodxoaumbie IlporpaMMHbIe NPOAYKTHI ObLJIM 3aPerdCTPUPOBAHBI 10 BHIX01A
Yka3za o mepax...
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Cuaa KopuoJauca

Camas yxacHas cuja, KOTOpOl TpPaBUTOHBI HE HYKHBI

Cnauana - 4To U3BECTHO HaydHOMY Mupy o cuiie Kopuonuca?

[Ipu Bpamenun nucka Oosee nanékue OT LEHTPAa TOYKHU JBHXKYTCS C OOJbIeit
KacaTeJIbHOM CKOPOCTBIO, YEM MeHee Aan€kue (rpymnmna 4€pHbIX CTPENOK BJIOJb PAaUyca).
[lepemecTuTh HEKOTOPOE TEJIO BAOJIb pajilyca TaK, YTOObI OHO OCTaBaJIOCh Ha paanyce (CUHsAA
cTpenka u3 nonoxeHus "A" B monoxenue "b'") MOXHO, yBETHUUB CKOPOCTH TeJd, TO €CTh

IpuaaB eMy yckopeHue. Eciu cucrema 0Tcuéra BpamaeTcss BMECTE ¢ JUCKOM, TO BUJIHO, YTO

Teso "He XoyeT" ocTaBaThbCsl Ha paamyce, a "mbpITaeTcs' YWTH BIEBO — 3TO U €CTh CHJIA
Kopuonuca.
TpaekTopuu mapuKa Ipu JBUKEHUH 110 MOBEPXHOCTH BPAIAIOIIEHCS TAPEIKU B Pa3HbIX

cucTeMax OoTcyeTa (BBepXy - B MHEPIHUATbHON, BHU3Y - B HEMHEPLIHAILHOM).

L B . CesepHbiA NOAKOC

y
f’ A \\ geoglobus.ru B CeBepHOMm

NOAYLIADHK BCE
| ABHNYILHECA

! ™ | e TeAd OTKACHAIOTCA
L > enpaso

B IOxaiom
NOAYLWAPHH BCe
ABMMYLLMeCs

TeAd OTKACHAKTCA
BAGBO

HexoaHO® HanpaBaeHHe

KOXHBIH NOAIOC ™ ABMKEHMA

HMaieHeHHOR HanpaBaeHHe
ABHMEHHA

—

Cuia Kopuosmca — ogHa U3 CHJI HHEPUMH, CYIIECTBYIONIAs B HEMHEPIIMAILHOW CUCTEME

0TCcuéTa U3-3a BpalleHUs M 3aKOHOB MHEPIIMHU MPOABJIAIOMIAACA TPU ABUXKCHUHA B HAITPABJICHUN

o[ YIJIOM K OcH BparieHusi. Ha3Bana mo nmenu ¢panimysckoro y4uénoro ['tocraBa ["acnapa

Kopuosnuca, Briepsbie e€ onmcaiiero. Y ckopenue Kopuonuca 6pu10 nonyuerno Kopuonmcom

B 1833 rony, 'ayccom B 1803 roay u Duisiepom B 1765 roxy.

[Mpuunna nosiBienus cuibl Kopuonrca — B KOproIrcoBOM (TIOBOPOTHOM) YCKOpeHuu. B

HHEPUHMAJIBHLIX CHCTEMaX OTCUETa I[CﬁCTByGT 3aKOH HWHEPHHUHU, TO €CTh, KaXA0€C TCJIIO

CTPEMHUTCS JIBUTATHCA O MPSMOM U ¢ TOCTOSTHHOM CKOPOCThIO. Ecim paccMoTpeTh JBHXKEHUE
Teja, paBHOMEPHOE BJ0JIb HEKOTOPOI'O BPAIIAIOIIErocs pajryca U HalmpaBiIeHHOE OT LEHTPA,
TO CTaHET SICHO, YTO YTOObI OHO OCYLIECTBHIIOCH, TpeOyeTcs MpuaaBaTh TEJIy YCKOPEHUE, TaK

KaK 4eM JJaNIbIlIe OT IIEHTPa, TEM JIOJKHA OBITH OOJBIIIE KacaTeIbHAs CKOPOCTh BpAICHUS. DTO
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http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%89%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B8%D0%BE%D0%BB%D0%B8%D1%81,_%D0%93%D1%8E%D1%81%D1%82%D0%B0%D0%B2_%D0%93%D0%B0%D1%81%D0%BF%D0%B0%D1%80
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B8%D0%BE%D0%BB%D0%B8%D1%81,_%D0%93%D1%8E%D1%81%D1%82%D0%B0%D0%B2_%D0%93%D0%B0%D1%81%D0%BF%D0%B0%D1%80
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%83%D1%81%D1%81,_%D0%9A%D0%B0%D1%80%D0%BB_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85
http://ru.wikipedia.org/wiki/1803_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BB%D0%B5%D1%80,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4
http://ru.wikipedia.org/wiki/1765_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
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3HAYUT, YTO C TOYKU 3PCHUA BpaH_IaIOH_IGI\/'IC}I CHUCTEMBI OTC‘IéTa, HCKas CHJIa 6y,Z[GT IIBITAaThCA

CMECTHUTH TEJO C paguyca.

Jlis Toro, 4roObl TENO JABHUrajioCh C KOPHOJIMCOBBIM YCKOPEHHEM, HEO0OXOIUMO

IIPUJIOKEHUE CUJIBI K TEIly, PaBHOU F' = ma, TA€ a — KOpUOJInucoBo yckopeHHue. COOTBETCTBEHHO,

TEJIO IEUCTBYET 10 TPEeTheMy 3aKOHY HbIOTOHA ¢ CHIION IIPOTHUBOIIOIOKHOM HAIIPABICHHOCTH.

Fx=—-ma.
Crma Eoprosmca paEHa: Cuna, xoTOpas IEHCTBYET CO
CTOPOHBI Tena, U OyAeT
Fro=miy=-2m [.__-',." v i_"], Ha3pIBaThCA cuior Kopuommca.

IME Wi — TOURYHAAMAcca, L — EEETOR YIIOBOH CEOROCTH

BFﬁILEE.BIIIL[EﬁEH CHCTEMEL OTCHETA,

1/ — EBeKTOR CROPOCTH HEHE ¢HHA TOWYHOH MaccH
E 3TOH CHCTEME OTCUETA, FEANATHEMH CHOOKAME
of0sHATEHA OTMEPAIHA BEETOPHOID TPOHSEEIeHIT

Bemiwnma Gk = —2 | x 1
HATEIER £ TC A KO PHOTHCOBEIM VT ED]E HEEM.

He cnenyer nyrars Kopuonucoy
CUJTy C APYTrOil CUI0N MHEPIIUU —
LICHTPOOEIKHOM CHIIOH, KOTOpast
HallpaBJjieHa 0 paanycy
BpaIIAOLIEHCs OKPY/KHOCTH.
Ecnu BpaieHne npoucxoauT no
4acOBOM CTpEJKe, TO
JIBUTAIOLIIEECS OT LIEHTPA
BpAILICHUS TEJIO OYJIET CTPEMUTHCS
COUTH ¢ paauyca BieBo. Ecin
BpallleHHE IIPOUCXOANT IIPOTUB
4aCOBOW CTPEJIKU — TO BIPABO.

IMpasuio ’KykoBckoro

VCcKOpeHne KOpHouca €k MOKHO TOJTyYUTh, CIIPOEUPOBAB
BEKTOP CKOPOCTH MAaTEpUAIbHON TOUYKU B HEMHEPIIUATbHOU
CUCTEME OTCUETA U HA IIJIOCKOCTh NEPIEHANKYIISIPHYIO
BEKTOPY YIJIOBOM CKOPOCTH HEHMHEPIIUATBLHON CHCTEMBI
OTCUY€TA (J, YBEJIMYUB IOJYUYECHHYIO IIPOCKLHUIO B 2w pa3 U
noBepHyB €€ Ha 90 rpagycoB B HalpaBJICHUU TEPEHOCHOTO
BpaIlICHMUSI.

H. E. )KykoBckum Oblia mpeioxeHa
yZoOHas s IPaKTHYECKOTO
UCIIOJIb30BAaHUS CIIOBECHAS
(opMyIMpOBKa ONPEAETICHUS CUIIbI
Kopuonuca

JlonosiHeHus:

IIpaBunio OypaBunka

+ [Tpsimoit mpoBoj ¢ TokoM. Tok (I), mpoTekast yepes3 mpoBoI,

co3naér MaruutHoe nosje (B) Bokpyr mpoBoza.
IIpaBuso OypaBuMka (TaKke, MPaBUIO MPABOU PYKH) —

MHCMOHHNYCCKOC MMpaBUJIO IJIA ONPCACIICHUA HAIIPaBJICHUA
BEKTOpA YIJIOBOW CKOPOCTH, XapaKTEPU3YIOIIEH CKOPOCTh
BpalICHU:A TCJIa, a TAKIKE BCKTOpa MarHuTHOU MHAYKIIUHU B unu
JUTSl OTIPEIEIICHNS] HAIIPABJICHHS] MHAYKIIMOHHOTO TOKA.
IIpaBusi0o npaBoii pyku

IIpaBuiio OypaBuuka: "Eciu HanpaBiieHHE OCTYNAaTEIbHOTO
ABHNKCHU A 6VDanHKa (BI/IHTa) COBIIAAACT C HAIPABJICHUCM TOKa
B IIPOBOJHUKE, TO HAIPaBJICHHUE BpAIICHUS PYyUKU OypaBuMKa
COBIIAAACT C HAIPABJICHUCM BCKTOPA MAarHUTHOH I/IHHVKHI/II/I".

Onpez[emleT HalpaBJICHUC HWHAYKIIMOHHOI'0O TOKa B IPOBOAHHUKE, IABWIKYIICMCA B

MAarHuTHOM IIOJIC
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http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D1%82%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B_%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD,_%D0%98%D1%81%D0%B0%D0%B0%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%BE%D0%B1%D0%B5%D0%B6%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%95%D0%B3%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87_%D0%96%D1%83%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%B5%D0%BC%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D0%B0%D0%B2%D1%87%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D0%B8

A.M.Xarb160B «Cuna Kopuonuca»

IIpaBuio npasoii pyku: "Eciu najgons npaBoi pyKH pacroyiOKUTh Tak, YTOOBI B Hee
BXOJWJIU CHUJIOBBIE JIMHUM MarHUTHOTO TOJIsSI, @& OTOTHYThIM OOJIBIION Majiel HanpaBUTh IO
JBUKCHUIO TPOBOJHUKA, TO 4 BBITAHYTHIX NaJIbLA YKa)KyT HaIPaBJICHHE MHIYKIHOHHOIO
TOKa".

s cosieHouaa oHo popmynupyetcs Tak: "Eciin 00XBaTUTh COJIEHOU]T JIAZIOHBIO ITPABOi
PYKH TaK, 4TOOBI YEThIpe Mayblia ObLIM HANPABJIEHBI BJIOJb TOKA B BUTKAX, TO OTCTaBJICHHBIN
OOJIBIITON MmaJiel] MOKaKET HaIlpaBJIECHUE JTMHUH MAarHUTHOTO TIOJISl BHYTPH COoJIeHou A"

IIpaBuJio JieBoi pyku

Ecnu gBmxerca 3apsia, a MarHUT NOKOUTCS, TO JJI ONpPEAEIEHUS CHUJIbl JAEUCTBYET
npaBwio JeBod pyku: "Eciu neByr0 pyKy pacmoJOXKHTh TaK, 4TOOBl JUHUM HHIYKIHH
MarHUTHOTO MOJS BXOAWJIM B JaJOHb IEPNEHAUKYJSPHO €H, a 4YeTblpe najbla ObUIM
HalpaBlIeHbl MO TOKY (IO ABM)KEHHUIO IOJIOKUTENIBHO 3apsKEHHOM YacTHULbl WM TIPOTHUB
JIBIDKEHUS! OTPULIATENIBHO 3apsHKEHHOM), TO OTCTaBICHHBIN Ha 90Y O0NbIION majel moKakeT

HanpasJieHueE AelcTByroniel cuisl JlopeHua niau Ammnepa'.

MAT'HUTHOE IOJIE
- 9TO 0COOBII BHUJ MaTepHH, IOCPEICTBOM KOTOPOM OCYIIECTBISIETCS B3auMoJeiicTBHE

MCKAY ABUXKXYIIUMUCS SJICKTPUUCCKU 3aAPSAKCHHBIMHA YaCTULIAMU.

CBOWCTBA ( cramnonapaoro) MATHUTHOTI'O ITOJISI
IHocTosiHHOE (MJIM CTAMOHAPHOE) MArHUTHOE MOJIE - ’TO MAarHUTHOE TOJIE,

HCU3MCHAIOUMICCCA BO BPCMCHU .

1. MarauTHOE I10JIe co3aaeTcsd IBMKYIIUMHUCA 3apsKCHHBIMU YaCTULAMHU W TCJIAMHU,
MMPpOBOAHHUKAMHU C TOKOM, IMTOCTOSSHHBIMHA MaIrHUTaAMMU.

2. MarauTtHOoe moie I[eﬁCTByeT Ha ABHIXKYIIUCCA 3apsiKCHHBIC YaCTULbI W TCJId, HaA
MMPOBOAHUKHU C TOKOM, HAa ITOCTOAHHBIC MAarHUThI, HA PAMKY C TOKOM.

3. MaruuTHOE nosie BUXPEBOEC, T.C. HC UMCCT NUCTOYHUKA.

MATHUTHBIE CHAJIBI - 510 cuiibl, ¢ KOTOPBIMU ITPOBOJHUKU C TOKOM JEUCTBYIOT

JIpyT Ha JIpyTa.

MAT'HUTHASA UHAYKIUS - 510 cuitoBasi XapakTepruCTUKa MATHUTHOTO TTOJISI.

BGKTOp MarHuTHOM HHAYKOHWW HAIIpaBJICH BCECraa TakK, KaKk COpUCHTHPOBAHA CBO60)IHO

Bpalaromasacss MaronuTHasa CTpEJIKa B MArHuTHOM IIO0JIC.
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Eannuna namepenrss MarHuTHOM MHAYKIUU B cucteme CU:

JUHUA MATHUTHOM MHAYKIUAMU - 570 nUHUH, KAcaTelbHEIME K KOTOPOil B

0001 € TOYKe SBISETCS] BEKTOP MAarHUTHOW WHTYKITHH.

OlIHOpOZIHOC MArHMTHOE I10JI€ - 5TO MarHUTHOC I1I0JIC, Y KOTOPOTO B JIFO0OM €ro TouKe

BCKTOp MarHUTHOM HHAYKIOWHW HCU3MCHCH 110 BCJIMUMHC U HAIIPABJICHUIO, Ha6J'H-OI[a€TC$I MCKIY

MJ1aCTUHaMH IJIOCKOI'0 KOHACHCATOpPA, BHYTpPHU COJICHOU A (GCJII/I Cro AnaMCeTp MHOI0O MCHBIIIC

€ro ILJII/IHLI) HJIM BHYTPHU IMOJIOCOBOI'O MaruuTra.

CBOHNCTBA JIUHUN MATHUTHOU UHAYKIIUU

— UMCIOT HAIIPABJICHUC,

— HEIIPEPBIBHBIL;

— 3aMKHYTbI (T.e. MarauTHOC I10JIC ABJIACTCA BI/IXpeBBIM);

— HC IICPCCCKAIOTCA,

— IO UX TYCTOTC CyAsdT O BCIIMYHUHC MarduTHOM WHOYKIHUHA.

HATIPABJIEHUE JIMHUNA MATHUTHOW WHAYKIUHU - onpexensercs o

npaBuily OypaBuMKa WM 110 MPAaBUITY IPABOM PYKH.

IIpaBunio OypaBumnka (B OCHOBHOM /IS IIPSIMOTO ITPOBOJHUKA C TOKOM):

Ecnu HanpaBneHue nmocTynaTesIbHOTO IBUKEHUS OypaBunKa
COBIIAJACT C HAIpaBICHUEM TOKa B IPOBOJAHHUKE, TO
HampaBlIEHUE BpALICHUS PydYykH OypaBuMKa COBIAJAET C
HaIpaBJI€HUEM JIUHUN MAarHUTHOTO MOJIsl TOKA.

IIpaBuio npaBoii pyku ( B OCHOBHOM IS OTIPEIEICHUS
HarpaBJeHUs MarHUTHBIX JUHUN
BHYTPU COJICHOU]IA):

Ecin o0XBaTUTh COJEHOW[ JIAJOHBIO IPAaBOM PYKH Tak,
4yTOOBI YeThIpe Majblla ObUIM HampaBieHbl BIOJIb TOKa B
BUTKAX, TO OTCTaBIICHHBIM OOJBIION Majell MOKAXKET
HallpaBJeHUE JIMHUN MarHUTHOTO I10JIs1 BHYTPH COJICHOU/IA.

Cy1iecTByIOT ApyTru€ BO3MOXKHBIE BapUaHThl PUMEHEHUS
npaBwI OypaBUKKa U MPaBOM pyKH.

CUJIA AMIIEPA - 5710 cuiia, ¢ KOTOPOW MarHUTHOE T10J1€
NeCTBYET Ha MPOBOJHUK C TOKOM.

Monynb cunbl AMmnepa paBeH IPOU3BEIEHUIO CHIIBI TOKA B
MPOBOJAHUKE HAa MOAYJIb BEKTOpa MAarHUTHOW WHIYLIHH,
JUIMHY TPOBOJHMKA M CHHYC YyIja MEXIy BEKTOpPOM
MarHMTHON MHIYKIIMH U HAaIIPaBJI€HUEM TOKA B IPOBOTHUKE.
Cuna Ammnepa MakcuMaibHa, €CIM BEKTOpP MAarHUTHOMN
MHIYKIUH MEePHEHIUKYISIPEH TPOBOIHUKY.

~ 104 —




A.M.Xarb160B «Cuna Kopuonuca»

Ecnn  BekTrop  MarHMTHOM  HMHAYKUMH  HapaJuieieH
MIPOBOJIHUKY, TO MarHUTHOE I10JI€ HE OKA3bIBAET HUKAKOIO
JIEWCTBUS HA ITPOBOJAHUK C TOKOM, T.€. CHJIa AMIepa paBHa
HYJIIO.

HanpasJiienue cujbl AMIiepa omnpeiesaercs 1o npaBuiIy
JIeBOM PYKHM:

Ecnu 7neByio pyKy pacmojiOKUTh TakK, 4YTOObl TNEpHEeHAMKYJSpHas MPOBOAHUKY

COCTaBJAOIIasA BCKTOpPa MarHuTHOMN HHAYKOWKW BXOJHWJIa B JIAAOHb, a 4 BBITAHYTBIX IIaJIblla

ObLIM HaIpaBl€HbI MO HAIMPaBJICHUIO TOKAa, TO OTOTHYTHIA Ha 90 rpagycoB OONbIION Maell

MIOKa)KET HAIIPaBJICHUE CWIIbL, ICUCTBYIOIIUI HA IIPOBOAHUK C TOKOM.

JEMCTBUE MATHUTHOI'O MOJISI HA PAMKY C
TOKOM

OpHOpoIHOE MarHUTHOE TOJ€ OPHEHTUPYET paMKy (T.e.
CO3/1aeTCs BpAINAIONIM MOMEHT U paMKa MOBOPAYMBACTCS B
MOJIO)KEHHWEe,  KOTJa  BEKTOP  MAarHUTHOW  WHIYKIHMH
NEePIEHINKYISAPEH III0CKOCTH PAMKH).

HeoaHopogHOEe MarHuTHOE TIOJIE OPUEHTUPYET + IPUTATUBACT
WIN OTTAJIKUBAET PAMKY C TOKOM.

Tak, B MarHUTHOM II0JIE€ IIPSIMOTO IPOBOJHUKA C TOKOM (OHO HEOJHOPOJHO) paMKa C

TOKOM OPUCHTUPYCTC BAOJIb paauyca MarHuTHOM JIMHUU U MPUTATHUBACTCA UJIU OTTAJIKNUBACTCA

OT IIPAMOTO IMPOBOJHHKA C TOKOM B 3aBUCHUMOCTHU OT HAIIPABJICHHUA TOKOB.

7
®
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Hanpasnenue CHUJIBI Kopuomnuca Ha
N Bpamfaronieiics 3emue. LleHTpoOekHast cwuiia,
NEHCTBYIOIIAs Ha TEJIO MacChl m, MO MOIYIIO
paBHa Fpr = mb*r, Tme b = omera— yriosas

CKOpPOCTb BpalleHUsI U ¥ — PAaCCTOSTHUE OT OCHU
BpailleHusi. Bektop 93TOM CHJIBI JIEKUT B
IJIOCKOCTH OCHM  BpalleHUss M  HampaBlieH
NEepPHNEHAUKYISIpHO OT He€. BenmnunHa cuibl
Kopuonuca, nelcrByromeid Ha  4acTHUILy,
JBWKYIIYIOCS CO CKOPOCTBIO U OTHOCUTEIBHO
JAaHHOW  BpalIaroOLIECCs CHCTEMBI  OTCYETA,
onpenensieTcs BBIPAKEHUEM
F .. = 2muvw sin o

rae anba — yroyi MexJIy BEKTOpaMH CKOPOCTH
YaCTUILIBI U YTJIIOBOM CKOPOCTH CHCTEMBI OTCYETA.
BekTop 3T0ii CUIbl HaNpaBIIeH MEPIICHANKYISIPHO
000MM BEKTOpaM M BIPABO OT CKOPOCTH Tela

(ompenenseTcs 1Mo NpaBUIy OypaBUUKa).
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¢ dexTsnl cniabl Kopnonuca: 1a6opaTopHbie IKCIIEPUMEHTHI

MastHuk @yko Ha ceBepHOM nostoce. Och BpalieHus 3eMIIn
JISKUT B TUIOCKOCTH KOJICOaHUI MasiTHUKA.

MasitTHuk PyKo. DKCIIEPUMEHT, HATJIAIHO
JEMOHCTPUPYIOLINH BpalieHue 3emin, nocrasui B 1851 rony
bpaniy3ckuii pusnk Jleon Dyko. Ero cmbich 3akimodaeTcs B
TOM, YTO TUIOCKOCTh KOJICOAHHMI MaTeMaTUIeCKOr0 MasTHUKA
HEU3MEHHA OTHOCUTEIFHO WHEPIMAIBLHOM CUCTEMBI OTCUETA, B
JTAHHOM CJIy4a€ OTHOCUTEIbHO HETOJIBUKHBIX 3B€3/1. Takum
00pa3oM, B CUCTEME OTCYETa, CBI3aHHOU ¢ 3eMJIeH, TNTIOCKOCTh
KoJie0aHUi MasiTHUKA JIOJDKHA MTOBOpayuBaThes. C TOUKU
3pEeHUSI HEMHEPIUAIbHON CHUCTEMBI OTCUETA, CBI3aHHOM C
3eMII€i, IIOCKOCTH KojieOaHuit MasiTHHKa Dyko
MOBOpAYMBAETCs Mo AeiicTBUEM cuibl Kopuonuca.

Haubosee oTueTnnBo 3T0T 3P HEKT 10IKEH OBITh BEIPAXKEH Ha
MOJIFOCAX, IJI€ MEPHO/] MOTHOIO MOBOPOTA MIIOCKOCTH MasTHUKA
paBeH Mepro/Iy BpalleHus: 3eMIIH BOKPYT OCH (3BE3THBIM
cyTkaMm). B obmem ciydae, mepuo1 00paTHO IPOMOPIIMOHATICH
CUHYCY reorpapuiecKoil IIMPOTHI, Ha SKBATOPE MIIOCKOCTh
Kosie0aHuM MasiTHUKA HEU3MEHHA.

T =

B nacrosimee Bpemsi MagTHUK DyKO ¢ ycrexoMm JIEMOHCTPUPYETCS B psle HaydHBIX

My3€eB M IUUIaHETapueB, B YacTHOCTH, B IutaHerapuu Caskt-IlerepOypra, miaHeTapuu

Bousrorpana.
CyH.[GCTByeT pAa Apyrux OnbITOB ¢ MAasATHUKAMHU, HCIIOJIB3YCMBIX I OJOKA3aTCIbCTBA

BpamieHust 3emun. Harmpumep, B onbite bpase (1851 r1.) ucnonb3oBajicss KOHUYECKUN MasITHUK.

Bparenue 3eMiu 10ka3pIBaIOCh TEM, YTO TIEPHOIBI KOJICOAHHUH 110 ¥ TPOTHUB YaCOBOU CTPEITKH
pa3Iu4aInCh, NOCKOJIbKY cuiia Kopuonuca B 3THUX BYX cilydasix MMela pa3Hblil 3HaK. B 1853

r. ['aycc mpenoKui uCroib30BaTh HE MATEMATHUECKUN MAasITHHK, Kak y Dyko, a hu3ndeckuid,

YTO TO3BOJMJIO OBl YMEHBIIUTH pPa3Mepbl SKCIEPUMEHTAIBbHOM YCTAaHOBKM U YBEIMYUTH

TOYHOCTb SKCIIEpUMEHTA. ITy uaeto peann3oBai Kamepaunr-Onnec B 1879 r.

FI/IPOCKOH - Bpallaromiceecs TCJIO CO 3HAYUTCIIBHBIM MOMCHTOM HHCPHHUHN COXPAHSICT
MOMEHT MMITYJIbCA, €CJIM HET CHJIbHBIX BO3MYyIIeHUNH. DyKo, KOTOPOMY HA/J0€N0 OOBSACHSTD,
YTO MPOUCXOAUT ¢ MasTHUKOM (Dyko He Ha mosroce, pazpaboran APYryr JEMOHCTPALMIO:
NOJBEIIEHHBI THUPOCKOINl COXpaHsUl OPHEHTAIMI0, a 3HAYUT MEAJCHHO I10BOpaduBaics
OTHOCHUTCJIIBHO Ha6JIIOI[aT€.H}I.

OTk/IOHeHHe CHapsiIoB NpM opyamiiHoii cTpeanbe. /[Ipyrum Habm0gaeMbIM
nposiBieHueM cuibl Kopuonuca siBisieTcsl OTKJIOHEHUE TPAeKTOPUH CHApsioB (B CEBEPHOM
HOJIyUIapUH BIPABO, B FO)KHOM — BJIEBO), BEICTPEIMBAEMBIX B TOPU30HTAIBHOM HallpaBJICHUM.
C ToYKH 3pCHUA I/IHepI_II/IaJIBHOI\/'I CUCTCMbI OTCUCTA, AJIA CHAPAAO0B, BBICTPCIMBACMBIX BIOJIb
MEpUJIMaHa, 3TO CBA3aHO C 3aBUCUMOCTBIO JIMHEMHONW CKOPOCTH BpallleHUs 3€MJId OT

reorpauueckoil MHUPOTHI: MPU JBWKEHUH OT DKBATOpa K IOJIIOCY CHApsi COXpPaHSET
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TOPU30HTENFHYI0 KOMIIOHEHTY CKOPOCTH HEHM3MEHHOH, B TO BpeMs Kak JIMHEWHasi CKOPOCTh
BpallleHUsI TOYEK 3eMHOU TOBEPXHOCTH YMEHBIIIAETCS, YTO MPUBOIAUT K CMEILIEHUIO CHapsAIa OT
MepuJMaHa B CTOpPOHY BpaieHusi 3emuu. Ecnu BbicTpen ObUl MPOU3BEACH MapalljielIbHO
IKBATOPY, TO CMEIICHHE CHAPs/Ia OT MapaJlJIeNI CBSI3aHO C TEM, UTO TPACKTOPHSI CHAPSIA JISKUT
B OJTHOM IMJIOCKOCTH C IIEHTPOM 3€MJIH, B TO BpeMs KaK TOYKH 3€MHOU MOBEPXHOCTHU ABMKYTCS
B IUIOCKOCTH, IEPIIEHIUKYJISIPHOM OCH BpalleHUs 3€MJIH.

OTkJI0HEHHe CBOOOJHO MAJAIIIMX TeJ 0T BEePTHKAJM. ECu CKOpOCTh NBUKEHUS
Tela HMMeeT OOJNbIIYyI0 BEpTUKAIBHYIO COCTaBisionlyto, cuwia Kopuosuca HampaBieHa K
BOCTOKY, YTO MPHBOJUT K COOTBETCTBYIOIIEMY OTKIOHCHHIO TPACKTOPUH Tela, CBOOOIHO
najatoniero (6e3 HayalbHOW CKOpOCTH) C BbICOKOM Oammuu. Ilpu paccMoTpeHun B
WHEPIMAIbHOW cucTeMe otcuera dS(PQekT oOBsACHAETCS TEeM, YTO BepIIMHA OalrHu
OTHOCUTENIbHO LIeHTpa 3eMJu JBHXKETCS ObIcTpee, 4YeM OCHOBaHME, Ojaroaaps uemy
TPACKTOPUS TeJIa OKA3bIBACTCSI y3KOH MapaboIioi U Teo clierka onepexaeT OCHOBaHUE OalTHu.

Orot 3 ekt Obu1 mpenckazan HeotoHoMm B 1679 r. BBuay clnokHOCTH TPOBEICHUS
COOTBETCTBYIOIINX 3KCIEPUMEHTOB 3D (DHEKT ymamoch MOATBEPAUTh TOIbKO B KoHie XVIII —
nepBoit mosmoBuHe XIX Beka (I'ynpensmunu, 1791; bernenoepr, 1802; Paiix, 1831).

ABctpuiickuii actpoHoM HMorann Xaren (1902 r.) ocCyliecTBWJI 3KCIEPUMEHT,

SIBIISTFOIIUNCS MOIU(UKAIIMEH ATOrO OIBITa, T BMECTO CBOOOJIHO MANAIONINX TPY30B

HCITOJIH30BaJIach MalIMHA ATBYJIa. ITO MO3BOJIMIO CHU3HTh YCKOPCHHUE MMaACHUA, YTO IIPUBEIIO

K YMCHBIICHUIO DPA3MEPOB JKCIEPUMEHTAIBHOM YCTAHOBKM M IOBBIIEHUIO TOYHOCTH
U3MEPECHUM.

ekt ITBéma. Hu Huskux mmporax cuna Kopuonuca npu IBHKEHUHU IO 3€MHOU
IIOBEPXHOCTU HAIIPaBJICHA B BEPTUKAJIBHOM HAIPABICHUHM M €€ NEHCTBHE IPUBOAMUT K
YBEJIMYEHUIO UM YMEHBIIEHUIO YCKOPEHUs CBOOOAHOTO NaJeHUs, B 3aBUCUMOCTH OT TOTO,

JIBYDKETCS JIM TEJIO Ha 3amaj Wiu BOCTOK. JTOT 3¢ddekt HazaH dddexkrom DTBEMA B YeCTh

BeHrepckoro (usuka Ponanaa ITéma, sKCIepUMEHTaIbHO 00HAPYKUBIIETO €ro B Havane XX

BEKa.
OnbIThl, HMCHOJL3YIOIIME 3aKOH COXPaHEHUs] MOMEHT uMmyJabca. Hexoropsie

SKCIICPUMCHTBI OCHOBAHbBI Ha 3dKOHC COXPAHCHHWA MOMCHTA HMITYJILCA: B HHepHHaﬂbHOﬁ

cUCTeMe OTCUETa BeIMUYMHA MOMEHTA HUMITYJIbCa (paBHa}I MPOU3BCACHUIO MOMCHTA MHCPLIUU HA

YIJIOBYIO CKOPOCTh BpAIll€HUs) IOJ AEHCTBUEM BHYTPEHHUX CHUI He MeHsercs. Eciu B
HEKOTOPBIA HAYaJIbHBIM MOMEHT BPEMEHHU YCTAaHOBKA HEMOJBUKHA OTHOCHUTENBHO 3€MIIH, TO
CKOpPOCTb €€ BpallleHUs OTHOCUTEIBbHO WHEPLUAIbHOM CHUCTEMBI OTCYETAa paBHA YIIIOBOM
CKOpPOCTH BpamieHuss 3emiu. EciM HM3MEHWTh MOMEHT HMHEpPLUU CUCTEMBI, TO JIOJDKHA
MU3MEHHTHCS YTJIOBasi CKOPOCTh €€ BpAlICHMs, TO €CThb HAYHETCS BpallleHHE OTHOCUTEIIBHO

3emiu. B HemHepuManbHON cucTeMe OTCYETa, CBSI3aHHOM ¢ 3eMIIEH, BpallleHHE BO3HUKAET B
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http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BC%D0%B5%D0%BD%D1%82_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
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pesynbTare neiictBusa cuibl Kopronuca. Ota uaes Oblia npesiokeHa GpaHIy3CKUM yUEHBIM
JIyu Ilyanco B 1851 r.

[TepBbIit Tako# SKCIIEpUMEHT ObLT MocTaBieH XareHoMm B 1910 r.: nBa rpy3a Ha Tiagkoi
MNEPCKIAANHC 6BI.HI/I YCTAaHOBJICHBI HCIIOJABUKHO OTHOCHUTCIIBHO IMOBCPXHOCTU 3emin. 3atem
paccTosiHMEe MEXIy Trpy3aMu ObUIO yMEHbIIEHO. B pesynbraTe yCTaHOBKa MpHIUIA BO
BpamieHue. Emé Oosnee HarIsIHBINA OMBIT MOCTaBWJI HeMeNKui yuéHbld XaHc bykka (Hans
Bucka) B 1949 r. Crepxens auHo#M npuMepHO 1,5 MeTpa Obl1 yCTaHOBJIEH MEPIICHIUKYJIISIPHO
npsIMOyTONIbHOM pamke. [lepBoHayanbHO CTepeHb ObLI TOPU3OHTANIEH, YCTAaHOBKa Oblia
HETOJIBIKHOW OTHOCHUTENBHO 3eMid. 3aTeM CTepKEHb ObUI TPUBEICH B BEPTUKAIBHOE
IMMOJIOKCHHUE, YTO MMPUBECJIO K UBMCHCHHWS MOMCHTA MHCPIHUU YCTAHOBKC IIPUMCPHO B 104 pas u
eé GBICTPOMY BPAIIEHHUIO C YTIIOBOH CKOPOCTHIO, B 10* pa3 mpesbimaronieii ckopocTs BparieH s
3emuu.

Boponka B BanHe. [lockonmbky cmma Kopuommca oueHb crmaba, OHA OKas3bIBAET
Hp€H€6pe)KI/IMO MaJIOC BJIMAHUC HA HAITPABJIICHUC 3aKpYUUBAHHUA BOABI ITPU CIIMBC B PAKOBUHEC
WIM BaHHE, NO3TOMY B OOIIEM Clly4yae HampaBjeHHE BpallleHHus B BOPOHKE HE CBS3aHO C
BpaieHueM 3emin. OIHAaKO B TIIATEIHHO KOHTPOJIUPYEMBIX SKCIIEPUMEHTAX MOKHO OTACIUTh
neiictBue cuiibl Kopuomuca ot apyrux GakTopoB: B CeBEPHOM MOJIYIIAPUH BOPOHKA OyaeT

3aKpy4eHa MPOTHB YaCOBOH CTPEJIKH, B I0KHOM — Ha000pOT (Bcé HA000pPOT).
IddexTnl cniabl Kopnonunca: siBjieHusi B OKpy:Kawouieil npupoje

3akon bapa. Kak BnepBeie ormetwi netepOyprekuii akagemuk Kapi bap B 1857 rony,
PEKH Pa3MBIBAIOT B CEBEPHOM MOJIYIIAPUU MPaBbId Oeper (B F0XKHOM TOJYIIApUUA — JIEBBIN),
KOTOPBII BCIIEACTBUE 3TOTO OKa3bIBaeTcs Oosee KpyThiM (3akoH bapa). O0bsicHenue 3¢dpdexra
AQHAJIOTUYHO OOBSCHEHUIO OTKJIOHEHHUS CHApAIoB IMpH CTpenb0e B TOPHU3OHTAIBHOM
HaIpaBJIeHUU: 1o neicTBueM cuiibl Kopromica Bosia cusibHee yaapsieTcs B paBblil Oeper, 4To

MPUBOJUT K €r0 pa3MbITHIO, U, HA00OPOT, OTCTYIAET OT JIeBOTO Oepera.

[{ukII0H HAJ FOrO-BOCTOYHBIM MoOepexbeM Mcnanauu (Bu
13 KOCMOCA).

Betpbl: naccaTsl, HIMKJIOHBI, AHTUHUMKJIOHBI. C HAIMUKUEM
cunbl Kopuonuca, HalipaBJIeHHON B CEBEPHOM MOJTyLIAPUU
BIIPaBO U B I0’KHOM BIIEBO, CBSI3aHBI TAaK)Ke aTMOC(hepHbIe
SIBJICHUSI: TTACCAThl, IMKJIOHBI U aHTULUKIIOHBL. SIBIeHNE
[1aCCaTOB BHI3BIBAECTCS HEOJMHAKOBOCThIO HAIPEBa HUIKHUX
CII0EB 3eMHOM aTMOC(ephl B MPUIKBATOPHATILHOM MOJIOCE U B
CPEeIHUX IIUPOTAX, MPUBOAILIEMY K TEUCHHUIO BO3/IyXa BIOJIb
MepHU1aHa Ha 0T WIHA CEBEP B CEBEPHOM U I0KHOM
MIOJIyIIapHsiX, COOTBETCTBEHHO. JlelicTBue cuibl Kopruonuca
MIPUBOAUT K OTKJIOHEHHIO IOTOKOB BO3/yXa: B CEBEPHOM
MOJyIIIApUU — B CTOPOHY CEBEPO-BOCTOKA (CeBepo-
BOCTOYHBIN Maccar), B 10’KHOM MOJTyIIapHH — Ha FOT0-BOCTOK
(1oro-BOCTOYHBIN Maccar).
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http://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%B8_%D0%9F%D1%83%D0%B0%D0%BD%D1%81%D0%BE
http://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%B3%D0%B5%D0%BD,_%D0%98%D0%BE%D0%B3%D0%B0%D0%BD%D0%BD_%D0%93%D0%B5%D0%BE%D1%80%D0%B3
http://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%B0%D0%BD%D1%81_%D0%91%D1%83%D0%BA%D0%BA%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%91%D1%8D%D1%80
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%91%D1%8D%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D1%81%D0%B0%D1%82
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ﬂI/IKJIOHOM Ha3bIBACTCA aTMOC(bepHBII\/'I BI/IXpB C IMOHM)XCHHBIM HOaBJICHHUCM B03;[yxa B
eHTpe. Maccel BO3/yxa, CTPEMSCh K LEHTPY LMKIOHA, MOoA JAeicTBUeM cuibl Kopuonuca
3aKPYYMBAIOTCS TIPOTUB YAaCOBOM CTPEIIKH B CEBEPHOM IOJYIIAPUU U TI0 YACOBOM CTpPEJKE B
HOKHOM. AHaJIOFI/I‘-IHO, B aHTUIIMKJIOHEC, I'/IC B ueHTpe HNMECTCA MaKCI/IMyM JaBJICHHUA, HATTUYUC
cunbl Kopuonuca NpuUBOIUT K BUXPEBOMY JABMJKEHUIO 10 YAaCOBOM CTPEJIKE B CEBEPHOM
MOJTYIIIAPUH U TIPOTHB YaCOBOM CTPETIKH B FO)KHOM. B cTanimoHapHOM COCTOSTHUY HaIlpaBICHUE

ABVKCHHSA BETPA B IUKJIOHE WJIW aHTUIIUKIIOHE TaAKOBO, YTO CHUJIa Kopnonnca YPaBHOBCUINBACT

TPAIUCHT JIaBJICHUS MEXIY IICHTPOM U niepudepueii Buxps (reoctpoduyeckuii BETep).
OnTryeckne IKCIEPUMEHTHI

B ocHoBe psia onbITOB, JEMOHCTPUPYIOIINX BpaIleHHE 3eMIIH, UCTIONb3yeTcs dhdexT

CaHpsIKa: €ClIH KOHBHGBOﬁ I/IHTeDd)GDOMeTD COBCPHIACT BpalIATCIBHOC IBWKCHUC, TO

BCJIE/ICTBUE PEISTUBUCTCKUX PPEKTOB MOJIOCH CMEUIAIOTCS Ha YTOJ

rjae A — Iiomnaab KoJblla, ¢ — CKOPOCTh CBETA, OMETa — YTIiioBas
CKOPOCTb BpaileHud. /st feMoHcTpauu BpaieHus: 3eMJId 3TOT

Sﬂ_fl 3¢ dexT ObUT UCTIOTB30BAaH aMEPUKAHCKUM (HPU3UKOM MalKelIbCOHOM B
e 1
& s o CEpHH SKCIEPUMEHTOB, OCTaBIEHHBIX B 1923—1925rT. B
.:'lf_'f _ | cCOBpeMEHHBIX IKCIIEPUMEHTAX, UCTIONb3YIOMUX 3P dekT Canbska,

BpaleHne 3eMiIM He0OX0AUMO YUUTHIBATh JIJIsl KATMOPOBKH
KOJIBIIEBBIX HHTEP(EPOMETPOB.

IIpaBuiio OypaBuuka B KU3HU JeJb(PUHOB

[IBeackwuii nuccnenoatens [lon Menmxep oOHapYy K1, 4TO B
CEeBEPHOM MOJIYyHIAPUH 1eIb(PUHBI B OJyApeMe JIEHUBO
IUIABAIOT KPYraMM NMPOTUB YaCOBOI CTPEJIKHU, 2 B I0KHOM -
HA000pPOT, M0 YACOBOH cTpeske. MeHKEp MoJIaraet, 4To
JIeJI0 HE B aHATOMUU KUBOTHBIX, 4, KAK OH TOBOPUT, B
"rmobanpHBIX cuiax". XoTs HEKOTOPhIE SKCIIEPTHI U
CIELUATUCTHI OTHOCSTCS K BBIBOJY MEH/1Kepa CO CKENCUCOM
U JJa)K€ HaCMEIIKOM, CaM MCCIIeI0BaTelb JyMaeT, YTO TAaKOH
TII00ATEHOM CHUITON MOXKET OBITh, K IpuMepy, criia Kopuommca
(sSIBIEHWE WHEPITMHU BO BPAIIAIONIICHCS CUCTEME OTCUETA).

OpHako MaloOBEPOSITHO, YTO JAEIb(PHHBI CHOCOOHBI OIIYINATh ATy CHIIy B TaKOM
He3HauuTeIbHOM MaciiTaoe, - numetr MIGNews. 1o apyroi Bepcun Menkepa, 170 B TOM,
YTO >KMBOTHBIE IUIABAIOT OJHOM HAIlpaBICHUU, UYTOOBI Jep>KaThCs TPYNIOM BO Bpems
OTHOCHUTEJIBHOH YS3BUMOCTH B 4aChl I1OJIYCHA.

"Korna nenbduubl 00IpCTBYIOT, OHU UCHOJB3YIOT CBUCT, YTOOBI I€PKATHCSI BMECTE, -
00BsicHsIeT yueHbIi. - Ho BO BpeMsi CHa OHM He XOTST IIyMETh, TOTOMY YTO OOAThCS MPUBJICYD
BHuMaHue". Ho Menmkep He 3HaAeT, movyeMy BBIOOP HAmpaBJICHHUS U3MEHSCTCS B CBS3H C

noJrylapuem: "ITo BbILIE MOUX CU'", - IPU3HAET UCCIIEA0BATEND.
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http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B5%D1%82%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%AD%D1%84%D1%84%D0%B5%D0%BA%D1%82_%D0%A1%D0%B0%D0%BD%D1%8C%D1%8F%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%84%D1%84%D0%B5%D0%BA%D1%82_%D0%A1%D0%B0%D0%BD%D1%8C%D1%8F%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D0%B1%D0%B5%D1%80%D1%82_%D0%9C%D0%B0%D0%B9%D0%BA%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D0%BD
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MHeHHe THJIETAHTA

Wrak, umeem cOOpKY:

1. Cuna Kopuonnca — ofHa U3 CWJI HMHEPIMH, CYLIECTBYIOIIAas B HEMHEPLHMAIBLHOU

CHCTEME OTCUETa M3-3a BpAIICHUS U 3aKOHOB HMHEPIIUH MpOABJIAOIIAACA IPpU ABUXKCHHUU B

HaIIPaBJICHUU NOJI YIJIOM K OCH BpalllCHHUS.

2. B ceBepHOM MoJTyIIapuy BCE IBUKYIUECS Tela (TeYeHHsI) OTKIOHSIOTCS BIIPaBo.

3. B 10’)KHOM NOTyHIapuy BCE IBUXKYILIUECS TENA OTKJIOHSIOTCS BIEBO

4. ITpaBuio OypaBUHKa.

5. MATHUTHOE IIOJIE - 510 0COOBII BHJ MaTepHWH, IMOCPEICTBOM KOTOPOIt
OCYILIECTBIISICTCSl B3aUMOJICHCTBUE MEXKAY JBIKYIIUMHUCSA DSIEKTPUUYECKH 3apsSHKCHHBIMU
4acTULIAMHU.

6. MATHUTHASA UHAYKIMUA - 570 cuiioBast XapakTepucTUKa MAarHUTHOTO TOJISI.

7. HAITIPABJIEHUE JIUHUA MATHUTHOM MHAYKIUHA - OIPENENAETCA IO
npaBuly OypaBuMKa WM 110 MPaBUITY IPABOM PYKH.

8. Mastauk ®yko.

9. OTKIIOHEHHE CBOOOHO MaJAIOIINUX TE OT BEPTUKAIIH.

10. BopoHka B BaHHE

11. Dddekt npaBoro Gepera.

12. Jlenb¢uHsbI.

Ha skBaTope mposenu 3kcrnepuMeHT ¢ Bojgoi. CeBepHee 3KBaTopa IpU CIUBE BOJA
Bpalllajach MO YaCOBOM CTPETIKE, F0)KHEE IKBATOPA - TPOTUB YaCOBOM CTpeikU. To, 4To mpaBbIi

Oeper BBIIIE JIEBOTO - 3TO BOJIA 3aTACKUBAET CKALHYIO ITOPOJTy HABEPX.

Cuna Kopunosuca HUKaKoro OTHOIICHHS K BpalleHHIO 3eMJIM He HMeeT!

[Tonpo6HOE ommcanue TpyOOK CBs3M cO cryTHUKamH, JIyHoi u CofHIIeM MpUBEACHBI B
MoHorpaduu "XosoHbIN SAepHBIN cuHTE3".
Tam sxe 3¢ppexTbl, BO3HUKAIOMINE NPH CHIKEHHHM MOTEHIIMATIOB OTAEIbHBIX YacTOT B

TpyOKax CBSI3HU.

C 2007 rona vabmonanuck 3G QexTsr:

— Bpaienue Boab! IIpH CIMBE Kak 110 4aCOBOM, TaK U IPOTUB YaCOBOM CTPEIIOK, MHOT A
CJINB IIPOM3BOMIICS O€3 BpallleHHsL.

— Jlenb¢uHbl BEIOpackIBaIMChH Ha Oeper.

— OrcyTtcTBOBana TpanchopMalys Toka (Ha BX0Jie BCE €CTh, Ha BBIXO/I€ HUUETO HET).

-110-


http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BE%D1%82%D1%81%D1%87%D1%91%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%89%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%B8%D0%BD%D0%B5%D1%80%D1%86%D0%B8%D0%B8
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— IIpu Tpanchopmariy BEIXOIHAS MOIIHOCTD 3HAYUTEIBHO MPEBOCXOAMIIA BXOTHYIO.
— Cropanwue Tpanc(hopMaTOPHBIX MOJCTAHITUH.

— COou cucrem cBs3U.

— He paborano npaBuiio OypaBunka npyu MarHUTHOM MHIYKIIWU.

— IIpomnan N'onbderpum.

[Inanupyercs:

— OCTaHOB OKEaHCKUX TCYCHUM.

— OctaHoB pek, Bnajaroumux B YpHoe Mope.

— OcTaHoB pek, BHajaiux B ApanbCKoe MOpE.

— OcranoB Enuces.

— JIukBupanuus TpyOOK CBA3M NPUBEAET K CMEUICHUIO CIIyTHHKOB IUIAHET Ha KPYroBble
op6utsl Bokpyr CosnHua, paauyc opout OyaeT MeHblIe paguyca opouTsl Mepkypusi.

— Custue TpyOku cBsizu ¢ CONHIIEM - TallleHue KOPOHBI.

— Custue TpyOKu cBs3u ¢ JIyHOM - TMKBHAANNS pa3MHOKEHHUS "30J10TOr0 MAUTHApaa" U

"30510TOr0 MUILIHOHA", TipK 3ToM JlyHa "oTbhe3xkaer" ot 3emun Ha 1200000 kM.
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Kpyru Ha ypoxae

Beenenue.

B paznpIx paiioHax 3eMHOTO I1apa MOSIBIISIOTCS KPYyTH ¢ pucyHKaMu. Hamnbosee kpacuBo
OHM BBITJIAAT HA MOJIAX, OCOOEHHO Ha MOJISX CO3PEBAIOLICH MIIEHUIBI.

[Tiennna ykmnaasiBaeTcs Mo KPyTry, €€ SHEPreTHYeCcKUue XapaKTePUCTUKN OKa3bIBAIOTCS
BBIIIIE, YEM y HE TPOHYTHIX KOJOCKOB. PUCYHKH - camble pa3HOOOpa3HbIE.

HHTepec k KpyraM CTall MPOSIBIATHCS C Pa3BUTHEM aBHALUU (CBEPXY JYUIII€ BUHO).

Pa3mepsl KpyToB U CIIOKHOCTh PUCYHKA BIEUATIISIIOT.

MHeHUs CBETHIT OT HAYKH:

— Kpyru co3aaér ronyoOas 3Be3na (Aurmus, KO.Yanbc), koTopas HHYOPMHUPYET 3EMIISIH O
HAIBUTAIOIIEHCS KaTacTpode;

— Kpyru - 370 (aHTOMBI KOCMHUYECKOT0 pa3yma, MpUHOCSIINE Ha 3eMJII0 3HaHUS O
rapMOHHH, OJAXKCHCTBE, ¥ MPOYNX OJarax;

— kpyru naér Kocmuueckuii pa3ym, 3TO - M CakpaidbHas T€OMETPHS, W IyJIbCallus

cBoOobl, 1 Mozenb JIHK, 1 KkHura ’KM3HM U MHOTO€ JPYToe, BKIII0Yasi MPOCKIIUH CO3BE3IHIA.
Yro 31€Ch IJ1aBHOE?

To, uro Bce kpyru npuxoasar u3 Kocmoca. Uccnenysa kpyru B 10.Yanbce, 3ameTninmy,
YTO nepea o0pa3oBaHMEM Kpyra MAET HapacTaHWE HU3KOYACTOTHBIX KOJICOAHWI, 3aTe€M OHU
IIPONAAA0T U BIPYT MOsABIsAETCS Kpyr. Eciy 3To Ha MIIEHNYHOM 110JI€, TO KOJIOCKU aKKypaTHO
YJIOKEHBI (OHU TIOTOM OBICTpEE CO3PEBAIOT) MO CIIUPAITIH.

Kaxk mpaBuiio, Kpyru mosIBJISIFOTCS. IPUMEPHO B OJJHOM MecTe (pa3dpoc He Ooiiee 6 kM),
MOTOMY Kakasi TOYHOCTb IOMaJaHHs JOJKHA ObITh y roiy0oil 3Be3fbl U Kak OHAa MOXKET
"HapucoBaTh'" Kpyr B TO BpeMs, KOTJ1a OHa 10 JPYTYI0 CTOPOHY OT MECTa PUCYHKA.

CobctBenno Kocmoc He MMeeT BO3MOXKHOCTH CaMOCTOSATENIBHO PHCOBATh YTO-THOO,
MOYHO MCITOJI30BaTh Jia3ep, HalpuMep, KOTophIil ecTh Ha Cupuyce. OJIHAKO OMSATh - BOIPOCHI
M0 TOYHOCTH U pa3MepaM PUCYHKOB.

Ects mHeHue, uto pucyHku cozgatoT HJIO, koropele mposertaroT Haja 3emiéil, HO B

MOMEHT CO3JaHMsI pUCYHKOB HUKTO He Buaen 3tux HJIO.
Komy nopy4urs 1aTh 00bsicHeHHEe eHOMEHY KPYroB?

B niepByto ouepensb - iepkBu. Tak Kak OHa yKe UMEET OTIBIT 110 OECTIONUTMHHOMN TOPTOBIIe

BOJIKOM, OOBSCHUTH MPUPOY KPYTOB AJisl HEE - pa3 MIIOHYTh.
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Bo nepBbIx, B HEKOTOPBIX Kpyrax sIBHO IPOCMAaTPUBAETCS KPECT, & 3HAYUT HA BXOJIE B
KpPYr MOKHO MOCTaBUThH Kaccupa. MoOXKHO MpuIyMaTh W 3aTeM pa3faBaTh (B LIEPKBU HUYETO
OecrutaTHO He nernaeTcs) ux npuxoxkaHam. C co0oil Kpyr He yHec€Ib, Ha XOPYTBU €ro HE
HAlENHILb, HO CKOJIBKO CBATHIX MECT MOXHO CO31aTh!

Bo-BTopbIX, Hayke (o¢punmansHoit). Ho Hayka yxe nmeer cBou Kpyru. Panbie 3To Obutu
CUHXpO(a3aTpOHBL, CETOHS - aAPOHHBIN KoJUTaiaep. 3aHUMAaThCs KAKUMH-TO KPYTamH, J1a emé
Ha CeJIbX03YToJIusX, Ky/la paHblle BCEX HAYUHBIX JIeATeNel TOHAIU Ha YOOpKY ypokas, Oe3
(dbuHaHCHpOBaHUs, 0€3 KBapTHUP, a4, CTETICHEH - TTaJIKON HE 3arOHMIIIb.

B Tperpux - He odunmanbHOW Hayke. JTO BCE BHUIBI KOJAYHOB, BEIbM, YUEHBIX C
Oonbmioit moporu (Hampumep, npeacrasurencii PAEH), sxctpacencoB, y(}hoioros u mpodux.
3n1ech HaJO0 UMETHh B BUJY, YTO Ha MEPBOM 3Tare Bce pabOThl MO M3YyUYEHHUIO KPyroB OyayT
CTPOUTHCS Ha SHTY3Ua3Me, 3aTeM 3aX04eTcs y3HaTh, €CTh JIM Kpyru Ha Mapce wiu Ha [TnyTone,
U pacxojibl 1o npobisieme npessicsaT BBII 3emiu.

[Totomy 11t Hauana OCTaHOBUMCS Ha caMoil pobiemMe, He 00palasch K CBETHIIAM U TEM

ooiiee k PAEH.
MHeHHe THIETAHTA OT HAYKH.

Wrak, Bce Kpyru, B TOM 4uciie U Ha ypokae, co3natot OowekTs! (HJIO).

Pacnionoxxenne Bcex HJIO na 3emue -3300 > h > -4400 merpoB. OOBEKTHI MOPCKOTO
OasupoBaHus Kpyru He co3natoT. Eciin O0bekT HaxoauTes y Bac mox 1oMoMm, OH cO371acT KPyT,
HO €ro HUKTO HE 3aMEeTHT, IIpH 3ToM Baiiie cocTosiHre IpH MepeMeleHud OT TpaMBasi 10 1oMa
MOXET pe3ko MeHAThCA. OcHoBHasg yactb HJIO HaxoauTcs MMEHHO MOJ HACEIEHHBIMHU
nyHKTamMu. HeokuaHHbIe pa3pylIeHHs TOMOB, MPOMAalaHue MHTEPHETA, CBSI3U MOXKET TOXKE
ObITh cBs13aHO ¢ akTuBmu3anuei HJIO, u ¢ KocMocoM 3T0 HUKaK HE CBSA3aHO.

Cucrema YnpasieHuss 1 KoMmuiekcbl YTpaBlIeHUS! UCMOIb3YIOT Pa3JIMYHbIE CHCTEMBI
cuMcieHus s paboTsl ¢ moapMu, O0bekTaMu, aBToMataMu Ympasinenus. Undopmanus mis
O0bekToB moctynaer oT Cucremsl YnpaieHuss OObeKTaMU MO TEM ke IIMHAM, YTO U IS
octabHbIX. OOBEKTHI pacno3HaoT "cBOI0" MH(POPMALIHIO IO COOCTBEHHOMY MY3BIKaJIbHOMY
psany. Ho sto - Bxomnas mHpopmarusa. Kaxapiii 00beKT MMeeT COOCTBEHHYIO MPOTPaMMY
nobEMa, BHITIOJTHEHUS paboyero 3aaHusl U MOCaIKH.

DTa mporpaMma MOXET OBITh CKOPpPEKTHpOBaHO ToJbko CucreMoit YmpaBieHUs
Oo6bexramu. KoppektupoBka nepenaércs mo muHaMm (ux Ha 3emie 8640000 mTyk, HayKa UX
CUMTAET MATHUTHBIMH JTUHUSIMHU).

Kaxmpiii OOBEKT MMeeT BO3MOXHOCTh B KOHyce ¢ yriaoM obOpasyromer 30° (ma
moBepXHOCTH 3emiu 310 Oymer R >= 3 kM) chopmupoBats moboit kox. [IpomomkeHuem

KOHYca sBiisieTcss nuianHap 10 h = 12400 meTpoB, HO OH yke B pemérke arMocdepnl. B 1988-
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89 rombl MPOBOMWIM IKCICPUMEHT: HCIONB3Ys Ta30BbIA Jla3ep, TEKCT (Ha OOBIYHOM JUCTE
dbopmara A4) pasmernany Ha MeTauTndeckou dosbre. Pasmep ctpanuilsl Tekcta 0611 He Ooee
4 MUKpPOH, B MUKPOCKOI MOXHO OBLJIO BCE PA3TISIACTh.

Bce HJIO umeroT nazepHoe opyKue, KOTOPOE UCIOIb3YeTCsl U sl OOpaTHOM CBSI3U C
Cucremoii Yrpasnenust O0bekTaMu yepe3 pemeéTky aTMocqepsl.

[Tepen cozmannem pucyHka ¢ "mosioTHA" yOUParoT BCEX MOCTOPOHHUX. DTO TOCTUTACTCS
BKJIFOYCHHUEM HU3KOYACTOTHOTO TreHepaTopa (10 TUMY co3faHUs "JIeTydux TOJUIaHaueB").
["'OHATH TOCTOPOHHUX HE 0053aTeNbHO BO BCEM paauyce. Korma uadopmarus 06 OTCyTCTBUH
NOCTOPOHHUX NosBIsieTca Ha OObeKTe, MPOU3BOAUTCS Niepeaada TekcTa (12 MuHyT).

[To 3aBepiieHNN Mepenayu yCTaHABIMBACTCS KaKas-TMO0 KapTHHKA, MOATBEPKIA0IIas
anpec OOBeKTa.

[Tepenaua cooOmienus, B omimune oT OOBEKTOB MOPCKOTO 0Oa3MpoOBaHUs, BEAETCS Ha
CBEPXBBICOKMX 4acToTax, 122 okraBa. Kaprunka nepena€rcs Ha okrtaBax 36 - 62. Pemérka
BOJIbl U pELIETKA MaTePUAIbHBIX CTPYKTYP IIPX HTOM HE 3aTParuBaroOTCsA, HO BCE, YTO PACTET U
OeraeT, MOJIy4aroT BHICOKUN MOTEHLIMA Ha ATUX OKTaBaXx.

Ecnmu OOGBeKT pacmosiokeH MoJ1 HaceIEHHBIM MMYHKTOM, HU3KOYAaCTOTHBIM TeHEpaTop He
BKJIIOYAETCS.

[To prcyHKY MOKHO UICHTU(UIIMPOBATE:

— 11 O0BeEKTa;

— koopauHatel O0bekTa 1o kapte CucreMbl Ynpasienus OO0beKTaMu;

— TEKCT cooOIIeH s (KUTalCcKasi TpaMoTa).

Kwuraiickas rpamoTta — 310 00pa3sl (He OykBeI). B ogHOM 0Opase (uepornude) Moxer
OBITH CJIOBO MJIM TEKCT. PUCYHOK - 3TO cucTema "ueporimdon", u yepe3 pemeTky arMochepbl
3TOT 00pa3 nepenaércs B Cucremy KoHTposs.

3a Bpemsi CyliecTBOBaHMs 00BEKTOB Ha 3emite 0110 niepenano casitie 400000 pucyHKoB,
MHOTHE W3 HHUX HMEIU TPsIMOE OTHOIICHHWE K pa3BUTHIO 3HaHUU ("He3aMeTHO It
OKPY)KaIOIIMX TOBBICUTh y Bac KymbTypHBId ypoBeHB" - HeEOOBIKHOBEHHBIH KOHIIEPT,
Ob6pa3noB). Best popmaTuzamust puCyHKOB OTHOCHTCS K "JOIIagUHOM rpaMoTe" W K Hayke
OTHOIIICHHUE HE MMEET.

N3 Bcex OOBEKTOB Ha 3eMJie TIOJT TTOJISIMH pactiojaraercs He 6osee 2% 0O0BEKTOB.

Pucynku, nepenaBaembie 10 0 roga u nocie 0 roja, npuHIMNIUAIBLHO oTiandarores. Jlo 0
rojia 3T0 ObUTH TUPEKTUBHBIC YKa3aHUS BCEM, KOTO OHU MPUBE3NIN U MaTepuanu3zoBaiu. [locie

0 rosa BCce pUCYHKHM OTHOCSTCS K KOHTPOJIIO.
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3akJaueHue.

Kak u B cimydae ¢ pp100ii, HHTEpPEC K KOTOPOU MOSBIIAETCS MOCe €€ CheICHUS, TaK U C
KpyraMu — MHTEpPEC K HHUM Iociie uX mnosiBieHus. OfHaKo CymecTByeT rpaduk MOsSBICHUS
KpyroB (Ha ypoxkae), umeeTcsi (hopMa M MOCIEAOBATEIHbHOCTh TEKCTOB, M0 PUCYHKY MOYXHO
y3HaTh JIaTy TOSBJICHHWS HA TOM jke moje (uau y Bac B kBapTupe) 3enéHbIX poOOTOB B

ckadaHapax.
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Marpuua mo3ra

(He HayuHasi TOYKa 3peHUs).
K nonsTtuo '"marpuma' cieayer OTHeCTH CHCTeMY IMPOrpaMMHON NaMATH

OMOCTPYKTYPBI.

YesoBek Ha 3eMJie HMeeT He TOJILKO NAMATh, HO M 3aJJaHHYI0 IPOrPaMMYy el CTBHIl.
Eciin MaTpuubl HeT, TO YeJIOBeK sIBJsieTcsl po00TOM M BBINOJIHSAET TO, YTO €My 3aaHO

NpH POKICHUHA — )KUTb, YIUTHCH, BOPOBATb, U TAK JaJI€€.

Ha HeoxugaHHoe H3MeHeHHE BHEIIHEeH CHUTYallud TAaKoO#l 4eJlOBEeK pearupyert
TOJBKO TaK, KaK U YeMy OblLJ1 00y4YeH 3a nmepuoj >KM3HU (0CHOBA 3HAHUI POJIM He UIPaeT
— 3TO MOrYT aKajJeMH4YeCKHe 3HAHUA Ha 0a3e JIOMIAJUHON IPaMOThI, PeJIUTHMO3HbIE,

TIOpEeMHbIE U IIpoyYee).

B cpene jroieil He MATPUYHOIO THIIA pa3jejieHue HA 12 KaTeropuii Mo COCTOSIHUIO

Mo3ra.

K mepBoil kareropuu OTHOCAT JIOJEH ¢ OO0y4aeMbIM MO3TOM (MO3I MUMEET IOJIHYIO

CTPYKTYpY UTEHUS — 3anucy HHGOpPMaIuU 1 aJIEKBaTHYIO PEAKINI0 HAa HOBYIO HH(GOPMAITHIO).

K 12-it kareropuu OTHOCSTCS JIIOJM C MO3TOM 0€3 CHCTEMBI 3alUCH. DTO — POOOTHI, UM
nporpamma 3aJiaHa C POXKJEHHUS, UM HEJb3sl HUYEro JaTh M3 TOro, YTO UIET MOMUMO HX
IPOrpamMMBlI.

Bremanii mpusHak — "oJIOBSHHBIE" TJIa3a W HE BOCHPHUATHE MHPOPMAIHMH — MOXXHO
COTHIO pa3 MOBTOPHUTH (Ppa3y O CYIIECTBOBAHHH KU3HU Ha Mapce, HO BOCIIPUHSATA OHA He Oy 1eT
— y aToro Tumna Het punbTpa mo Mapcy.

K sToMy THIy OTHOCST CEpUUHBIX YOHWHII, KOTOphIE OTpPabATHIBAIOT MPOTPAMMY IO
3a/IaHHUIO.

3ananue 1aéTcss MATPUYHBIM THIIOM JIIO/IEi.

MaTpu4HbIii THII JIOACH.

— IIpoucxoxnenne;

— Ha3naueHue;

— XpaHeHue MaTpHIl;

— CBoiicTBa;

— YnpasieHue;

— OOHOBJICHHE MATPHII.

- 116 -



A .M.Xatp100B «MaTpuiia Mo3ra

1. IlponcxoxaeHne MATPUYHOTO THIIA JIIO/AEH.

MaTpu4yHbIi THI OBLJI CO3JAH NPH CO3IaHUM YeJI0BeEKA.
K marpuyHOMYy THIy OTHOCAT JIIOJeH, CTOSINIMX HAa BepUIMHE HEePapXHU4YeCKOH

nupamMuibl.

[Ipu co3ganuu MaTpUYHOTO THIIA JIFOJICH OMOJIOTHYECKasi CTPYKTypa (pyOarika) umeer
JOTIOTHUTEJIbHBIE YacTOThI, MCIOJIb30BaHHWE KOTOpBIX Mo3BosisgeT CucreMe YmpaBlieHUs He
TOJIbKO KOHTPOJIUPOBATh, HO U MPOU3BOJUTH KOPPEKIIHIO, J03AMUCh U 3aMEHY.

Cro1a 5xe OTHOCAT M peMHKapHaIMY (Ha HOBYIO pyOaIlKy 0JIeBalOT CTapylo MaTpuily). B
clly4ae BHE3alHOW CMepTH (M0 THUILy paccTpesia LApCKOM ceMbM) Al MaTpULIbl HaXOIsAT B
TeUeHHE TakTa noaxosauyto ctpykrypy JAHK u "ycaxuBaror" Matpuily Ha HOBYIO CTPYKTYpY

(Anacracus).

2. Ha3nayenue MaTpuu.

MO3F YCJIIOBCKA JOJIKCH CYH_IGCTBOBaTB " HC 3aBUCCTHb OT UBMCHCHUS BHCIITHUX YCHOBHﬁ.
[To mepe pa3BUTHS MO3T JOJDKEH MOTy4YaTh HOBYIO MH(GOPMAIMIO U UCIOIb30BATh €€ B
"HapomHOM" xo3siicTBe. Eciu Obl 3TOTO HE OBLIO, pa3BUTHE "IMBIIM30BAHHOTO'" 00IIECTBA

3aBHCEJIO OBl TOJIBKO OT MPOJOJIKUTEILHOCTH KU3HU YETIOBEKa.

IIpumep. PazpaGoTka KOMIIBIOTEPOB C/IeAYIOMUX NOKoJIeHuil 3aunMmaet He 100 Jer,
a HeCKOJILKO MecsilieB, MPUYEéM HIET Mocjae10BaTeIbHAS 3aMeHa.

IJT0 He 3HAYMT, YTO Ppa3Hbie OHOCTPYKTYPHI MOJYYMJIH HHPoOpMANHIO O
KOMIIBIOTEPAX Pa3HbIX THIIOB M B CBO¢ BpeMsi HAYa/JIu UX u3rorosjenne. Ho B ciyuae

Hey/lauM Ha IepPBOM 3Talne BTOPOil MOr ObI M He MOTPe0OBATHLCS.

B nanHOM ciayyae MOJIHOCTBHIO 3amMCaHHasi cxemMa Koppektupyercsst Cucremoit

anaB.neHnﬂ Mo Mepe U3roToBJICHUA H UCITOJIb30BaAHUA.

PasBuTne Mo3ra ¢ HCHOJb30BAHHEM MATPHUIl HAET MO MpOrpamMme, KOTOPYIO

BbINOJIHAET CucTeMa YnpaBJleHUs.

3. XpaHeHHe MaTpHII.

PaccMoTpuM cxeMy noJiydeHHs M COAepPKAHUSI MaTpUIl Ha 3eMuie.
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1. Kommiexe Kocmuueckoii cBs3u (Dduonust) moayyaer B 3alaHHOE BPeMs CO CITy THUKOB
mianer (III Dmapa, Turan, ®obGoc u nap.) mHpopmarnuio, kKoTopas mnepemaércs Cucreme

Vnpasnenus, Kommnekcy Kaiinac u va Jlyny.

2. JlyHa Ha OCHOBAaHUH TOJY4YEHHOW HH(POPMALUHU MPOU3BOIAUT MOJATOTOBKY HOBOM

[Iporpammsl 1 py TOTOBHOCTH yCIIOBUI Ha 3emite cOpackiBaeT [Iporpammy.

3. O roroBHOcTH HOBOH [Iporpammer CosHile moiydaeT nHGOPMAIMIO U B TeueHue |

CyTOK Ipou3BOAUT [IyCck — MarHUTHBIN UMITYJIbC akTUBU3aLMK [IporpaMmsl.

4. Cucrema YnpaBjeHus:

— OOHOBJIEHHE MAaTPHI] U UHAUBUAYAIBHBIX IPOTPAMM.
— AKTUBU3AIUS MATPUI] U AKTUBU3AIUS.

— Kontpous.

— O6paboTka KOHTPOJIS.

[Ipu roroBHoCcTH MaTpull Cuctema YnpasieHus 1a€T CUTHaAJI O TOTOBHOCTH, U CoiHIe
npoussogut IIyck.

Otot [lyck mpoucxoauT B Mo3re arMochepsl.

Cucrema Ynpasnenus, 3apukcuponas [lyck, Tpon3BoauT:

— IToaroroBKy nH(MOPMAIIMOHHBIX CTPYKTYP B 30Hax Kiopu.

— 3anuch MHGOPMAIH B MOATOTOBIEHHBIE CTPYKTYPHI.

— KonTposs nepesanucu.

— CornacoBanue (IpUEMHUK — MO3BOHOYHUK MATPUYHOIO THIIA JIIOJAEH) C CHCTEMOM

JIOJITOBPEMEHHOM TaMSITH.

K maTpuynomMy Tuny Jiroaei npuxoaur "'nmpocseriieHue'" u ""o3apenue'.
PoJib CIIyTHUKOB IU1aHET.

Kaxnprii cnyTHUK B ompenen€HHbIN TaKTOBBIM MHTEpBan oOHOBiseT IIporpammy, mo
KoTopoii paboTtaer Cucrema YTpaBieHusl.

III Duapa — IIporpamMmma no pa3padoTke BOOpY:KeHHIA.

®o00oc — [Iporpamma BeeHNsi BOWH M CIIOCO00B €€ BeJdeHUs (Opyxkue, IKOHOMHUKA,
M TaK jaJjiee).

Turan — Cucrema 3HaHUH Ha epuo] BbinoaHenust IIporpamMmmai.
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OcTajibHble CHYTHUKHU TMPEIOCTABJIAKT HH(POPMALNIO, KOTOPAas KOPPEKTHPYeT
IIporpammy, BeinoJiHsiemyto CucremMoi YnpanieHus, 1o IK0J0Tul, He0eCHOl MeXaHUuKe,

Pa3BUTHIO OMOCTPYKTYP M KMBOM KJIETKe U Mpoyee.

Matpuusl xpanarcs B Ctpykrype Cucrembl Ynpasienus (Tuber, Kaiinac, H= -

1270)

Brenrawmii BUg — 3TO CryCTOK, MJTH IIIapOBasi MOJIHUS ¢ HAaOopom OoJiee 17 ThICSY 4acToT,
00BbEeTMHEHHBIX TAKTOBOM yacTOTOM 128 OkTaBbl. I'pynmbl MaTpuil OJHOTO THUIIA XPAHITCS B
OT/eNbHOM "CyHIyKe".

[Tocne mycka mMaTpull cBepsieTcsl peakiuss MaTpUYHONH OMOCTPYKTYPHI C CONEPKUMBIM
CYHJIyKa, IPU 3TOM AJIEMEHTHI pyOalIku OUOCTPYKTYpPhl MOTYT ObITh U3MEHEHBI, BILIOTH /10

3aMEeHBI caMoil pyOalku.

Cpox XxpaHeHUsl MaTpUILIbl HE OTPAHUYEH U 3aBUCUT TOJIBKO OT KapMbl, TO €CTh BPEMEHHU
paccestHUs HeCyIIei YacTOThI B YCIIOBUSX OTCYTCTBUS MOAMUTKH.
IMocaeayomas THATHOCTHKA OHOCTPYKTYPbI MPOU3BOIUTCS JHOIbMH, HMEIOIIHMH

cBs3b ¢ Cucremoii anaBﬂe}mﬂ C UCITOJIB30BAHUEM 3TAJIOHA — MAaTPHUIIbI.

1.CBoiicTBAa.

Kaxnpiii y3es MaTpuubl coaepKUT 33 4acTOTHI IUIIOC YACTOTA CBS3H € PelIETKOM
MaTpHULIBI.

Hanexo He mpocto Tak ¢ 2007 roga 6pu1 epexon Cucrembl YTpaBieHUs HA PYCCKUM
SI3BIK. AHTJIMICKH OoJiee He SBIIIETCS KOMaHIHBIM M HE BOCIpUHUMaeTcs gaxe mpu "SOS".

Kaxnprii y3en marpumbl — 3TO WH(OPMAIMOHHAS CTPYKTypa C ONpEneIEHHBIMU
CBOMCTBaMM, aKTUBUPOBAHHBIMU HA MOMEHT IyCKa. JTO 3HAYUT, YTO YEJIOBEK MOT OBbITh
MY3BIKAaHTOM (3aKOHYHJI MY3bIKaJIbHYIO IIKOJY), HO IIOTOM OblIa

AKTUBHPOBaHA CTPYKTypa youiiiipl. MaTpuIiia COIepKUT TPAHCISATOPHI SI3LIKOB U YEIOBEK
MOJKET HCOXKHIAHHO "BCIIOMHUTH'", UTO OH 3HAJI KUTAHCKUH SA3BIK.

He mMaTpuyHoOMy THNY JI0Jeidl TPAHCJIATOPHI € A3BIKOB (00BIYHO OAMH WJIH JABA)
JA0TCHA € POKIeHHus, U ecau Bac mompocaT M3yuuTh elé oauH fA3bIK, TO Bbl Bcerna

HaHJ€ETe NPUYIMHY He AeJaTb 3TOro, HJih MOKE€TE€ YYUTDH €ro BCI0 ’KU3Hb.
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2.YupasiaeHue.

MaTpuuHbld THI JIIOJEH TIOCTOSHHO HaxomuTcs 1oj HabmogeHueM CucTeMbl
VYnpaBneHus U UX IEUCTBHUS, a TAKXKE IECUCTBUA OKPYKEHHUS dTHUX JIKOJEH KOPPEKTUPYIOTCSA
Cucremoii YnpaBneHus.

Peakuus Cuctemsl Ynpasienus cocrasisieT 0.1 c.

Kaxknabiii HOBbI LMK/ O0HOBJEHUS MATPHUIl COMPOBOKIAAETCH B NMEPBYI0 oUyepeab
obecrieyeHueM 0€30MaACHOCTH OMOCTPYKTYPbI, U TOJBLKO MOCJIe 3TOr0 BKJIKYAeTCs HOBbII

HMCIOJHHUTEIbHbINA MEXaHU3M.

3.00HOBJIECHHE MaTpPHII.

OOHOBNIEHUE MATPUI[ — OTO CJOXHBIA TMPOILECC, COTJIACOBAHHBIM CO BCEMH
ucnonautensamu — Jlyna, CoinHue, cmyTHUKH T1aHeT, Cucrema Ynpasinenus. Bc€ nogunneno
o01elt mporpamme.

B 2000 rony Omima 3aBepmiena 500 — mneTHsA TporpamMma, pa3peKIaMHUpOBaHHAas

Hoctpagamycom (eMy ObLITO 3aITUCAaHO TO, YTO J03BOJICHO OBLIO PA3TIACHUTBH).

Iens IIporpamMmpl ObuTa JOCTHTHYTa, U OHA TMOJHOCTHIO 3aBepiieHa. [{lo 2008 roma —
MEePEXOAHBIN MEPUOJI U HOBasl MporpaMma, 1o Kotopoi B CucrteMy YmnpaBieHUsS MOCTyHaeT
uH(pOpMaLKs Kak CO CIYTHUKOB, Tak ¥ ¢ JIyHBI.

[To sTolt MHPOPMALIUK BCce MAaTPHUIIBI H3BIMAIOTCS U TPOU3BOIUTCS UX OOHOBIICHHE.

CymecTByeT 11 OMOCTPYKTypa IO/ MaTpHILy, poiii He urpaet. Eciu Onoctpykrypa Obu1a
U OoJpllle HE OTBEYAET TPEOOBAHMAM MPOTPAMMBI, OHA YHHUTOXKAETCA M CO3/aETCs HOBAS.
OOHOBIIEHUE TPOU3BOAMUTCS MOCIEIOBATENBHO, TPYIIIIAMH.

[Tociie KOHTPOJISE HOBO TPYMIIBI CTapasi MOUISKUT YHUUTOKEHHUIO, TIPH 3TOM ITPOBEpPKa
Ha OHMOCTPYKType HE IMpPOHM3BOAMTCS. Tak, €Ci B 3TO BpeMs y OHOCTPYKTYpHI IPOBEIN
orepanuio (na emeé U yJalwid YTO-TUO0 WM OTpe3alid), TO MpPU KOHTpose OyAeT yTepsH
UICHTU(QUKAIIMOHHBI TNpU3HAaK M OMOCTpyKTypa mnpeoOpasyercs B pobota. Ilpu
(dopMupOBaHNN HOBOW MaTPHUIIBI TPOU3BOANUTCS KOHTPOIIb IUKJINIECKOHN MOCIIEI0BATEIbHOCTH

MPOXOKJICHHS AEHCTBHIA.

IIpumep. YBuUaeB TpaMBaii, HaJl0 BOWTH B HETO, B3SITh OUJIET (€CIIU €CTh MECTO, TO MOKHO
CECTh), 10eXaTh J10 HY>KHOM OCTaHOBKHU U BbIMTH. UKCIIO BApMAHTOB MOBEACHUS — MUJUINOHBI,
HO OHM BCE€ B3aMMOYBS3aHBl B IMKJIMYECKUE MOCIECI0BATEIIBHOCTH. Y JIOJCH HE MATPUYHOTO

TUNA 3TH (PYHKIIUK MOTYT OBITh HAPYLICHBI U OOJbIIIE HE BOCCTAHABIMBAIOTCS. Y MaTPHYHOTO
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TUIIAa BOCCTAHOBJICHUE HAPYIICHHBIX (PYHKUUH MPOMCXOIUT IMOCIE KAXAOTO 7-MH JHEBHOTO

KOHTPOJISL.

MenunuHae U3BeCTHO BCé 0 CTPYKType Mo3ra 4ejiopeka, o crpoenun JHK n PHK,
NOTOMY He HMeeT CMBICJIA IOBTOPSATH HCTHHBI, KOTOPbIE MI03HAJIO0 CO CKAJIbIIeJIeM B PyKax
HUBWJIN30BaHHOE YesioBedecTBO. U3BecTHO, uTO JIHK MMeeT oTHOIEHHE K KOHKPETHOMY
WHIAMBHIAYYMY M Ja’Ke 4Yepe3 COTHM JIeT MOCJe cCMepTH MOoxkHOo, ucciaenosas JIHK,

onpeeuTh CPETHIO 3apaboTHYIO IJIATY H MOCENAeMOCTh KaDaKoB.

Ectb, koHeuHO, ckphiThie Bo3MoxkHOCTH JIHK (HEe Gomee 5 %), HO OHM HE MEIIAIOT
yuéHBIM. M300peTeHne HOBBIX CKaJbIENICH IOMOXKET peIIUTh JIIObIe MPOOJIEMBI,
Bo3HuKaromue mnpu uccienopanuu JIHK. Mzsectno 2 cnupanmu JAHK u, kak npunaro y
MOpSIKOB, OHU HYXHbI 17151 pouHocTH. JJHK M0OKHO paccMOTpeTh B 371€KTPOHHBIM MUKPOCKOIL.

W3BecTHBI BCE aMUHOKHCIIOTHI, KOTOpPbIE (POPMUPYIOTCS ITpU coyeTanuu kogoHoB JIHK.

OTtneabnbiii Bonpoc — JIHK.

JHK —3T0 cTpyKTypa, B KOTOPOIl XpaHUTCS BCS HEOOX0auMasi HHPOpMaLus o MaTpHULE.

JAHK — 3710 nBOiiHAs cIUpab, AT CHIMPAJIHA COOTBETCTBYET 3HAYEHHIO YACTOTHI CO
3HAYeHHEeM YHUCJIA MU = 6. ITOT WAr TOYHO BINHUCHIBAETCA B CTPYKTYPY aTrmocdepsbl, B
KOTOPO# BOJIHA CBeTa HMeeT TO ke camMoe 3HadyeHue MU (Ha Mapce 3T0 3HAYeHHe HHOE).
Hayxke n3BecTHo nonsitue "koaon'" (A, C, G, T).

N3BecTHO, YTO OHU ABJIAKTCHA 0CHOBOM (opmMupoBaHus 2() aMMHOKHCIOT, HO caMa
JHK — 310 TOKe KHCIA0TA (110 HA3BAHMIO), 4 KHMCJOTA — 3TO CTPYKTypPa, B KOTOPOH
NMPOMCXOUT KaK0e-TO pa3BUTHE.

Ilpumep — ’KeHIMHA HMMeeT KHCIYI0 cpeay, B KOTOpoH pacrér mioa. Iloromy
uHopManus, NOJy4YeHHAsA IS PA3BUTHS, CHA4YaJIa NMPOXOAUT KOHTPOJIb (Tyaa JIM OHA
nomnaJja), u 3areM GopMupy0Tcs ycaoBus 11 eé peanuzanuu. Cnupans JIHK — nBoiinas
(1eBO M MpPaBo), YTO B TOYHOCTH COOTBETCTBYeT NMPUHUMILY (popmMupoBaHusi CucremMbl
CBfI3M, IIOCTPOEHHOH Ha NMPOCTBHIX 4YHMCJIaX — 0a30Boe MPOCTOE YHMCJI0 — ITO BXOAAILIee
(1eBoCIMpAJIbHOE), CMEKHOE MPOCTOE YUCJIO — NPABOCIHMPATbHOE, IPEAHAZHAYEHO JIA
BbIOpOCca 0TpadOTaHHOI HHGOPMALUM U OTCEBA HE HY’KHbBIX MOCTYIJICHHH.

EcJyin 0b111a 061 TOJIBKO 01HA cniupaJib, JJIHK npespaTtniiocs 0b1 B cKJIaJ BTOPCHIPbS.

KomoHBI — 3TO Y3761, OTHOCHTEIHHO KOTOPHIX (POPMHPYIOTCS HHPOPMAIIMOHHBIE OJIOKH.
JHK — Jlezoxcupu6o Hyknennosas Kucnora (PHK — Pu6o Hyknennosas Kucnora).

C IHK rena undopmanus nepenaércs unpopmarronsoit PHK (matpuunoit PHK).
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A — agenun, C — unto3ud , G —ryanmns, T — THMUH

PaccmoTpum BapuaHThl TaKUX (OPMHUPOBAHUM.

ITo 3 — 72, no 4 — 24. Bcero BapuaHToB = 262
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AC | AG | AT | CG | CT | GT
1/A| AA | AAA |CCC| GGG | TTT | ACG | ACT | CGT [AAAA
2|c| cc | AAcC|cca AGC | ATC | CTG | AAAC |AAAG |AAAT | CCCG |CCCT | GGGT
3|G| GG | ACA [cAC CAG | CAT | GCT | AACA |AAGA |AATA | CCGC |CCTC | GGTG
4|T| TT | ACC|[CAA CGA | CTA | GTC | AACC |AAGG | AATT | CCGG |CCTT | GGTT
5 AC | CAA [ACC GAC | TAC | TCG | ACAA |AGAA |ATAA | CGCC |CTCC | GTGG
6 CA | CAC |ACA GCA | TCA | TGC | ACAC |AGAG | ATAT | CGCG |CTCT | GTGT
7 AG | CCA [AAC ACCA |AGGA |ATTA | CGGC |CTTC | GTTG
8 GA | AAG |CCG| GGA ACCC |AGGG | ATTT | CGGG |CTTT | GTTT
9 AT | AGA |CGC| GAG CAAA |GAAA |[TAAA | GCCC |TCCC | TGGG
10/ | TA | AGG|CGG| GAA CAAC |GAAG | TAAT | GCCG |TCCT | TGGT
11 CG | GAA |GCC| AGG CACA |GAGA | TATA | GCGC |TCTC | TGTG
12| | GC | GAG|GCG| AGA CACC |GAGG | TATT | GCGG | TCTT | TGTT
13 CT | GGA |GGC| AAG CCAA |GGAA |TTAA | GGCC |TTCC | TTGG
14| | TC | AAT |CCT| GGT |TTA CCAC |GGAG | TTAT | GGCG |TTCT | TTGT
15/ | GT | ATA |CTC| GTG |TAT CCCA |GGGA | TTTA |GGGC |TTTC | TTTG
16| | TG | ATT |CTT | GTT |TAA CCCC |GGGG | TTTT
17 TAA | TCC| TGG |ATT
18 TAT | TCT | TGT |ATA
19 TTA | TTC | TTG |AAT
4] 16 | 19 |13 | 7 6 | 6 16 15 15 14 14 14
Mol—-4,To2-144,m03 — 18
ACG | ACT | CGT | ACGT
1 | AACG | AACT | CCGT | ACGT
2 | ACAG | ACAT | CGCT | ACTG
3 | ACCG | ACCT | CGGT | AGCT
4 | CAAG | CAAT | GCCT | AGTC
5 | CACG | CACT | GCGT | ATCG
6 | CCAG | CCAT | GGCT | ATGC
7 | AAGC | AATC | CCTG | CAGT
8 | ACGA | ACTA | CGTC | CATG
9 | ACGC | ACTC | CGTG | CGAT
10 | CAGA | CATA | GCTC | CGTA
11 | CAGC | CATC | GCTG | CTAG
12 | CCGA | CCTA | GGTC | CTGA
13 | AGAC | ATAC | CTCG | GACT
14 | AGCA | ATCA | CTGC | GATC
15| AGCC | ATCC | CTGG | GCAT
16 | CGAA | CTAA | GTCC | GCTA
17 | CGAC | CTAC | GTCG | GTAG
18 | CGCA | CTCA | GTGC | GTGA
19 | GAAC | TAAC | TCCG | TACG
20 | GACA | TACA | TCGC | TAGC
21 | GACC | TACC | TCGG | TCAG
22 | GCAA | TCAA | TGCC | TCGA
23 | GCAC | TCAC | TGCG | TGAC
24 | GCCA | TCCA | TGGC | TGCA
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PaccmoTpum cTpyKTYpY 0€H30JIbHOT0 KOJIbIA:
I'naBHO# CTPYKTYpPO# siBJIsieTC KYOUK, HO YMCJIO CBSI3eil MUHUMYM 3, IOTOMY HA10
paccMaTpuBaTh TOJIbKO Te NMEePeCTAHOBKHM KOJIOHOB, KOTOpPble UMEIOT 3-X BAPHAHTHYIO

cOopky (ux Bcero 58).

BriBezieM UX OTIENBHO U OTMETHM HEKOTOpbIE 0COOEHHOCTH (hOPMUPOBAHHUS CBSI3EH.

1 AAC AAA | ACG | ACT | CGT | Kaxnablii y3esa umeer cBOE

2 | ACA CCC | AGC | ATC | CTG | HazHauyeHMeE.

3 | ACC GGG | CAG | CAT | GCT | A — Bxoasmuii 6JI0K.

4 | CAA TTT | CGA | CTA | GTC | C — 6710k BeIBOJA.

5 | CAC GAC | TAC | TCG | G — 610K KOHTpOJISI.

6 | CCA GCA | TCA | TGC | T — 610k hopmupoBanwst BBOa-

7 | AAG | CCG BbIBO/IA.

g | AGA | cGC AGT Hu onmna u3 cTpykTyp B TabmuIe He

9 | AGG | CGG ATG YAOBJIETBOPSET CXEME TIOJTHOTO

10 | GAA | GCC GAT obMmeHa, a hopMupyembie

11 | GAG | GCG GTA AMHUHOKHUCJIOTHI SIBJISTFOTCS

12 | GGA | GGC TAG BPEMEHHBIMH, TIOKA HE TIPOUCXOTUT

13 | AAT | CCT | GGT TGA MX HACBHIIEHUE U UCYE3HOBEHUE.

14 | ATA | CTC | GTG gOHHOﬁvCX%MOﬁ 0OMEHHBIX
VHKIIUH 001aJ1aeT TOJIBKO

}2 f?zz ,([?gg ?(E(T} JoJeKadApaibHas CTPYKTypa co

BCTPOCHHBIM JIOJICKA3IPOM, HO TOT/1a
I7 | TAT | TCT | TGT uMmeeM cOOpKy 1o 4:
18 | TTA | TTC | TTG

ACGT | CAGT | GACT | TACG
ACTG | CATG | GATC | TAGC
AGCT | CGAT | GCAT | TCAG
AGTC | CGTA | GCTA | TCGA
ATCG | CTAG | GTAG | TGAC
ATGC | CTGA | GTGA | TGCA

NN | [W(IN|—

Bcero moJsyyeno 24 BapuaHTa aMHMHOKHCJIOT, BIOJIHE JOCTATOYHBIX [IJISI
(GyHKIMOHUPOBAHNS JKMBOI KJIETKH B JIIOOBIX yCJI0BUSAX. UTO MPH 3TOM U3MEHHJIOCH?

Bo-nepBbIX, ecTh KOHTPOJIb BBOIa-BbIBO/IA.

Bo-BTOpBIX, 00ecneyeHbl Bce (PpyHKUMH cucrtemMbl cummerpuu (18 oceii miroc 6
TPaHCJSAIM).

Kcraru, emé B npeBueit Muanu ncnons3oBany 3HadeHue uncna 108 kak 00kecTBEHHOE.

Ho 18*6 = 108 (MynbTUIIIUKaTUBHBIE QYHKINH), a 18 + 6 = 24 (apnuTHBHBIE QYHKINN).

Pe3koe cokpaleHre BpeMEHU KH3HU CBS3aHO MMEHHO C 3aKIIOYEHHUEM OOMEHHBIX
MPOLIECCOB B O€H30JILHOE KOJIBLIO.

e cnupanu JIHK — 3T0 3aMKHYTBIN LIMKIT BBO/IA-BBIBOA MPU HAJTUYUHU BCEX 4 y3TI0B.

[Ipu nepexone Ha okTaBbl BICOKUX nopsiakoB JJHK Hu B kakoi MUKpOCKON Henb3s OyneT

BUACTH, HO BHCIIHAA 000J104YKa GYI[GT COOTBCTCTBOBATH TOMY, YTO U3BCCTHO.
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YacToTHBII 0a1aHC MATPHIBI.

Bce Buabl cnenuanbHOCTEN 3a7105KeHbl UMEHHO B MaTtpuue. Kaxnapie 11 ner marpuna

OOHOBIISIETCSI C BBOJOM HOBBIX CIIEIMAILHOCTEH.

Crenenn
OkraBa [InoTHOCTH
CrtpykTtypa BIIMSTHUS Ha
CTPYKTYpbI MOTEHIIaIa
HOTEHIIaIa 0 OOLIECTBEHHYIO
MaTpPHILIbI %0 o
KU3Hb %o
1| 73.125125 Ky6 54 21 OO6cnyxuBaHUE 3eTEHBIX HACAKICHUIM
2 | 73.125250 | Jlonex 100 100 YupasJeHue BCeMH BUAAMH
TPaHCIOPTA
3 | 73.125375 Ky6 50 20 OO6cnyxrBaHNE BCEX BUJIOB JOCTaBKU U
nepepadOTKU BOJIBI
4 | 73.125625 Ky6 46 13 OO0cyXuBaHHe HA3EMHOTO U
BO3YIIHOTO TPAHCIIOPTA
5| 73.125750 Ky6 44 17 OO0cy»KMBaHKE BOJIHOTO TPAHCIIOPTA
6 | 73.125875 Ky6 40 15 OO6cmyXuBaHKEe MepepadOTKH OTXOI0B
7| 73950250 Toxex 100 100 Yupasnenue o0mecTBoM, GuHaAHCAMH
1 MenuuuHackoe obecIieyeHme
8 | 73.250375 Honex 100 100 YnpasiieHue Bceil FOCTUIMEN
9 | 73.250625 Honex 100 100 YnpaBieHue BCEMU HCKOTTAEMbIMH
10| 73.250750 Honex 100 100 YnpasiieHue TOProBieu
111 73.250875 Tozex 100 100 VYnpasieHue cpefcTBaMu MacCOBOM
uHpOopMaIMU
121 73.375375 Ky6 36 14 OO0cmyXxrMBaHUE OTIBIXA 30JI0TOTO
Muuinona
13| 73.375625 Ky6 32 12 Hpowssozcrso. Humesas
IIPOMBIIIJICHHOCTh
14| 73.375750 Ky6 28 10 [IpousBoacTBo. TexHuueckue cpeacTna
Tpancnopra
151 73.375875 Ky6 24 ] [IpousBoncTeo. Bes miBeiiHas
IIPOMBIIIJICHHOCTh
16| 73.626625 Ky6 22 6 ITpousBoacTBo. Cenbekoe X0341MCTBO
17| 73.625750 Ky6 20 5 [Tpon3BoacTBO. 3aroTOBKAa KOPMOB
18| 73.625875 Ky6 18 4 OxpaHa 30JI0TOT0 MUJUIMOHA
19] 73.750750 Ky6 16 3 OxpaHa HaceJIeHUs
201 73.750875 Ky6 14 ) MeaunuHackoe 00cIyKuBaHUE
HACEJICHHUS
21| 73.875875 Ky6 12 1 AcCceHu3aTopbl

Bpewmst sxu3HU BCcex CTPYKTYp KyOa — MakcumMyM 124 mer.

Bpewmst xu3HU BCex CTPYKTYp noaeka’apa — Muaumym 31000 ser.

[Toscuenus k cymectByroniemy JIHK.
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A C G T
Bapuant | Bxoxa | Beieoa |Konrpons| Opraan3amus Kusne- Bpewms xusny,
CIIOCOOHOCTH neT (cpemHee)
BBOJIa-BbIBOJAa

1 AAA +++ Het 11.0

2 CCC +++ HeT 01-08
3 GGG +++ HET 0.1-3.0
4 TTT +++ HET 0.1-7.0
5 AAC ++ + Her 11.0

6 CAC + ++ Her 18.0

7 AAG ++ + HET Jlo 1.0
8 AGG + 4 Het Tlo 16.0
9 AAT ++ + Het 36.0
10 ATT + ++ HET 43.0
11 CCG ++ + HeT Tl0 2.0
12| CGG * LA HET J10 5.0
13 CCT ++ + HeT 710 5.0
14 CTT + ++ HET 18.0
15 GGT ++ + HeT 37.0
16 GTT + ++ HET 41.0
17| ACG + + + Tla 230
18] ACT + n n Ta 500
D1 AGT | + + + Jla T0 33.0
20] CGT + + + na 156.0

Bce Buanbl cymecreoBanus JJHK B kyOu4eckoii CTpyKType MMEKOT OrPAaHUYEHUSA 110

BPEMECHH KU3HU.

1. BBoa HOBBIX JaHHBIX 0e3 KOHTPOJIA, 0e3 BbIBOAA U 0e3 OpraHu3auvu BBOJA-

BbBIBOAA NIPUBOAUT K Pa3pbIBY KJIECTKHA OT HACBIIICHUSA IIPHA MEPBOM K€ BBOE.

2. Haiin4ue TOJILKO OJHOTO BbIBO/IA — 3TO PACX0A0BaHMeE 3aM1aACOB.

3. Hanuume T0OJILKO KOHTPOJIA — 3T0 3dKOHOMHO€ pacxXoJ0BaHHUE 3a11acoB.

4. Hasm4yue TOJbKO OPraHM3alMid BBOAAa-BbIBOJAA — 3TO BLIOPOC BCEro, 4YT0 €CTh B

KJIETKE.

5. OcTajibHOE MOHSITHO MIPH PACCMOTPEHUM TAOJIUIIbI.

JonekaspanbHas CTpyKTypa MMeeT Bce 4 y3ia, Tak Kak MMEETCS COBMEIIECHHUE C
MKOCa3pOM, YTO 00ECIIeUnBaCT MOJHOLIEHHBI OOMEH IpH JII0OBIX cXeMax 0OMeHa.

JIoTIOTHUTETEHO CMOTPH Pa3CIIb:

— Nucynun;

— Bronbe30371eMeHTEI ¥ TO3BOHOYHHUK;
— SV — Bung! cBa3u.
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KT0 32:€r cBeTH/10 ¥ 3206171 PO MATEMATUKY ?

BBenenue

3axBaTuB 3eMJII0, TOCTH pemwiIn npuBe3Td Bce miaHeThl K Cypy (cm. IlyrtemectBue
['ynnusepa).

Jlis 3TOTO, COXpaHHWB MAaKCUMyM TOTO, 4TO OBLJIO CO3[aHO Ha 3emie, YHUUTOXHUB
Cucremy JXKuzneoOecriedeHus, OHM PEIIMIM MCIOIB30BaTh CBOl0 CucrteMy YmpaBiieHUS,
pa3MmecTuB €€ B pa3HbIX TOUKAX IUIaHETHl Ha TyouHe 4.5 - 5 kM. [Ipu sTom npudsiBmume JlyHa,
ConHIle ¥ CITyTHUKH JOJDKHBI OBLTH BIIMCATHCS B TO, YTO OBLIO CO3/aHO IO HUX, IIEPECTPOUB
MHOTHE COOTHOIICHMSI - TPAaBUTALIMIO, PACCTOSHUS N0 HEOECHBIX Te€Jl, BBEIsS HOBbBIE
IIPOMEXYTOUHBIE CTPYKTYPBbI, IO3BOJISAIOLINE NCIIOIB30BaTh SHEPTUIO 3€MJIM U BECTU KOHTPOJIb
3a coctosiHueM Bceil CucteMbl. M3 yKpaJeHHBIX MaTepHalioB ObUIO SICHO, YTO CTPYKTypa
3emiu, OMOJIOTMYECKHE CTPYKTYPBI MMOCTPOCHBI HA MEHTE, U HEKOTOpPble KOHCTAHTHI (IIOWM)
ABIISAIOTCSA 0a30BBIMU (HE 3HAHKE CMbICIIA JA0MMa - ObUTH MCIIOJIb30BaHbI TOJILKO 2 3HAKa Moclie

3aIATON).

He Obuto HMYEro M3BECTHO M O 30JI0TOM CeYeHUH, BBOAS HOBblE COOTHOILIEHHS, BCE
pacy€Thl CTaIM MPOBOJUTH B JBOMHOM TEHTE (IecaTudHas cuctema). OCHOBOM MOCTPOCHUS
MPOMEXKYTOUHON CHCTEMBI cTal KyO, oOpamisiomuid JoJaeKa’ApanbHO-UKOCAIIPATBLHYIO
CcTpykTypy. Ha ocHOBe ky0a MOCTpOEHBI BCE CHCTEMBI KOHTPOIS, B KyOMYECKHE PEIIETKU
3aKJIIOUMJIM BCE MaTepHallbHbIE TeNa U OMoJorudeckue cTpykTypsbl. [Ipu aToM ycTtaHoBUIUCH
ornpezenéHHbIe COOTHOLICHHS U JIJISl PacloiloXeHus: 0a30BbIX KoMIuiekcoB - JIynsl u ConHia

OTHOCUTEJILHO 3EMIIH.

DJIEeMEHTbl 3THX COOTHOIICHUM TpuBeneHbl B kHUre Muctepus Jlynsr [1]. ITlo
3aBepIICHUH 0a30BBIX YCTAaHOBOK HEOOXOIWMO OBLJIO MMETh KOHTPOJb, TMOTOMY OBLIH
IIOCTPOEHBI coopykeHus Tuna CToyHXeHpka B AHrMM, nupamuasl B Erunrte, DkBanope, u
Opyrux Mecrax. [ npuBeeHns equHUI U3MEPEHUs PacCTOSHUHN, Beca, 00bEMa HCITOb30BaH
MasiTHUK, KOTOPBIA NOJDKEH ObUT JaBaTh OJAMHAKOBBIE MMOKa3aHMUsSI HE 3aBUCMMO OT MecCTa
HaxoXkaeHusa. VIMEHHO omMcaHHsS CHCTEMbl €IMHMII, TMOCTPOECHHOW Ha 0aze MasTHHKA, U

SIBJISIETCS OCHOBHOM AOCTONIPUMCUATCIIBHOCTBIO KHUTH.

OtMerum, uto 10-1 cuctema s pacu€éta 0a30BBIX COOTHOIICHHWM ObLIa BBEJCHA B
YCIIOBUSX HE 3HAHHA M TOJBKO KaK IPOMEKYTOYHAS.

HeynoGcTtBa Havanuch mocjie TOro, Kak pPEHIMIM HCIOJb30BaTh PYOAIIKH, KOTOPHIE
ocTanuck. Bo-nepBhIX, B pyOalkax Heib3sl ObUIO pa3MHOMXKATHCS, TaK KaK ObUTH YHUYTO)KEHBI

(BepHee, cBeZieHbI 110 2 - 3%) 4acTOThI BHICOKMX OKTaB. Toraa cpouyHo MPUIIUIOCH BBOJUTH CBOU
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"moamopku", HO Bo3HuKIa mpodiema HE3AJIVIIA, u TyT e ObuT BBeACH "HallMOHATBHBINA
00brvail" - orpesarp JmirHee. 3aTeM OBUIO 3aMEYEHO, YTO MPH KOHTPOJE He BCE ymaérces
npoBepuTh. Ilpunuiocs xkeub cepy, KOTOPYIO 3aTeM 3aMEHIJIM Ha CBeukH. EcTh emé psn
MEJIKUX HEeYJ0OCTB, KOTOpBIC TO3/HEE OBbLTH IMEpPEeBEACHBI B PEIUTHO3HBIC KYyJIbTHL. J[s
KOHTPOJISL 4acTOT OKTaB 65, 67, 71 Obuin pa3paboTaHbl KOMAaphl, KJIOMbBI, OJOXU U JApYyrHe

ITOJIC3HBIC HACEKOMBIC.

[IymepsbI.

[Ipunaro cuurarh, 4TO uUMBWIM3aLUsA Ha 3emie Hadanack ¢ lllymepoB (roctu
YHUUYTOXHIIN aKTUBHBIA MO3T, M BCTABIISUIM CBOW B pyOariku moaeit). Lllymeps! moiap30BaInch
MasiTHUKOM U HCIIOJIb30BaIU ABM)KeHHE BeHepsl /uid onpeenenrs cBoeil OCHOBHOW €MHUIIBI
nHeL - "JIBoitHOM kym" = 99.88 cm. ExuHuIEI Beca 1 00bEMa BHIBOAWINCH U3 JIBOWHOTO
Kyma (JIK) gepe3 cozganue kyOa, kaxxaas cropona xkoroporo = 1/10 JIK. Bec Boabl B kyOe
"Mene" nnu "Mune" - st usmepenus macebl. 1 JIK = 360 stumenHBbIX 3€peH. 10800 sumMeHHbIX
3épeH oOpa3yroT "Many", nBoiinas Mana = 21600 3€épen. Bec Boasl B 1BOMHON Mane = 996.4
r. Macca 3emmu = 5.99759%10%** npoitueix MaH, mmu 1.296*%10%° sumennsix 3épen. Ecmu
pasaenuTh 3eMITI0 Ha CETMEHTHI (KakK amnelibCHH), TO KXl CerMEeHT, cocTaBistonmii 1/360
3emin, umeer maccy 3.6%10%° sumennsix 3épen. Jenenue Ha 60 maér 6*10** | emé omHo

nenenune Ha 60 - 1*#10% gumennsIx 3épeH. Illymeps! HCOB30BaNH 60-10 CHCTEMY CUHCTIEHHS.

MeraauTu4eckuil sipa

Meramutnueckuit sspa (MS) 6su1 BBeAEH Asnekcannapom ToMoM B pe3ynbTaTe U3yUEHUs
MaraJuTHUYECKUX MaMsITHUKOB OT ceBepHor Mpnanaun Ha ceBepe 10 bperanu Ha tore.

M4 octaBajicsi HEM3MEHHBIM CpPEIM pa3HBIX HAPOJOB U B pPa3HbIe HCTOPUUYECKUE
NEepuoOJIbl, CTall MCHOJIb30BaThcs mpumepHo 6000 ner Hazan (tounee 5767 ot 2007 r.).
MasTHUK, Ha KOTOpPOM OblIa MOCTpoeHa KoHmenmuss M, ObUT HAacTpoeH B pe3yibTaTe
HaOroIcHUH 32 MIaHeTo Benepa.

M =2.722 ¢yra (+0.002) -:- (-0.002) = 82.96656 cm (+0.061) -:- (-0.061).

M1 ucnionp30Bali B IBOMHOMW U MOJIOBUHHOM (hopme, pa3aensiu Ha 40 moapa3aeneHuit
(MeramuTHyeckuit mom - MJ1).

[Tomstprast okpyxHOCTH 3eMiu (40008 km) = 482211838 M

1 rpanyc (1/366) = 131754 M

1 munyTa (1/60)= 2196 M

1 cexynma (1/6) =366 M

Hauanu ¢ 366 rpaaycoB u 3akOHUMIIN Ha 366!

Ky6 ¢ pazmepamu 4 M5 = nunra (1601 1.)
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VY aBoenue kyba = rajion

Crnenyroiee yaBoeHue = Oyuienb

[TuHTOBBIN KyO, HAMIOJTHEHHBIN TYMEHEM, BecUT 1 QyHT.
O06wém muamerpom 6 M = 1 nutp.

O0bém B 10 pa3 Oonbiie (TuHEHO) = 1 MeTpHUUYecKas TOHHA.
Meraauruyeckasi CHCTEMa

I'eoMeTpus OCHOBAaHA HA OKPY)KHOCTH, pa3aenéuHoii Ha 366°mo 60 u 6 .

Opna yrnoBasi ceKyH/1a OJSIPHOM OKPY>KHOCTH 3emin = 366 M

Mumnoiickuii Pyt (60stee 4000 net Hazam) Touno paBeH 1/1000 MeramuTHIeCKOM CEKYH/ e
IyTH.

OxpyxnocTbh Connua (NASA) = 5270913968 M

1 rpanyc = 14401404 M

1 munyta = 240023 M1

1 cexynma = 40003.8 M (Oxpyxkuocts 3emun 40008 kM)

OxpyxnOocTb JIynsr (NASA )= 10914.5 xm = 13155300 M

1 rpapyc = 35943 MA

1 munyTta = 599 M1

1 cexynma = 99.83 M (6im3ox k 100 M)

CooTHomleHUusI MpUMeHUMBbI ToJbKO A CoaHua um s JIyHel, mo apyrum
IUJIAHETAM COOTHOLIEHHS He BBINMOJHAITCH, MOTOMY OHH M OKPY’KeHbl CIIyTHHKAMH

rocreii (Benepa u Mepkypuii B leHTpe, M CAMHM HUKY/Ia HEe CMOTYT c0eKaTh).

B kpyre nomxHO O0bITh 366° | Tak Kak 3emis coBepiuaeT 366 060pOTOB BOKPYT OCH 3a

o1uH 060poT BOKpyT CosHIa (II0CTPOEHO HCKYCCTBEHHO).
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Tabauna pe3yIbTaTOB MEPECTPOEHUS

B 3.66 Pa3a okpy»HOCTb JIYHBI MEHBIIIE OKPYKHOCTH 3€MJIN
366 EskerogHoe KoIM4uecTBO 000pOTOB 3eMIIH
366 KommuectBo M S B 01HOM METAIMTUYECKON CEKYHIE
366 % [IpoLieHTHOE COOTHOIIEHUE pa3MepoB 3eMian U JIyHbI
400 Pazmep CouiHIla 10 OTHOIIEHUIO K pa3mepy JIyHbI
1/400 Paccrostnue 1o JIyHbl 10 cpaBHEHUIO ¢ pacctosiHueM 110 CoJiHia

40000 M | B onHOM MeranuTHUYECKOM CeKyHe OKpy>kHOCTH CosHna
Paccrosinue, Ha koTOpoe nmoBopaunBaeTcs JIlyHa BOKpYr cBoei ocu 3a

400 xm
OJTHU CYTKH

10000 KonudecTBo cyTok 3a 366 060poToB JIyHBI BOKPYT 3eMin
100 M | B ogHOl MEraauTHUecKON CEKYHJI€ OKPYKHOCTH JIyHbI

400 CoOOTHOIIIEHHE CKOPOCTEHN BpaleHust 3eMiu 1 JIyHbl
109.28 Pasmep ConHia 1o OTHOLIEHUIO K pazMepy 3eMiu
109.35 KonnuectBo nuamerpoB 3emiuu B auaMmerpe CoaHna
109.26 KonuyectBo nuamerpoB ComHila 10 adenust 3eMHOM OpOUTHI
109.20 KomuuectBo muamerpoB ColiHIIA 10 IEPUTETTUS 36MHOM OpOUTHI

10920.8 kM | Pazmep Jlynsi (109.2*100)

27320 KonuuaectBo nueit B onHoit JIynHoit opoure (27.322%4=109.288).
) 100/366 = 0.27322
27.322 % | IIpouieHTHOE COOTHOILIEHUE pa3MepoB JIyHbI U 3eMin

1 % CkopocTb BpaeHusi JIyHbl/cCKOpOCTh BpaleHus 3eMIu

0.0001 % | CxopocTb qBUKEHHSI 3eMJIH 110 OPOUTE OTHOCUTEIHLHO CKOPOCTHU CBETA
OxpysxkHocth JIyaer* OxpyxaocTts 3eman/100 = Okpyxaocts ConHila
655.728 u | 3BE€3aHbIN nIepuo BpauieHust JIyHbl

B nuamerp ComnHiia ykiiaabIBaeTCsl KOJTUYECTBO 36MHBIX TUAMETPOB, PABHOE KOJIHUYECTBY
nuametpoB CoJHITa, YKIaABIBAOIIMXCS B paccTosiHue Mexay Comaiem u 3emiéil (y apyrux
TIJIAHET 3TOTO HET).

COBpeMeHHaﬂ ACTPOHOMHUSA HE T0raablBacTCH, UTO 3emus ABHKETCHA IO CIMUPAJIN.

CoJiHLe TOKe IBUTaeTcs U, CJIe0BATeIbHO, 3eMJIsl IBUKETCS M0 CIIMPAJIH.

Pa3BepHém cnupajib. 'unorenysa - 310 roroBoe ABUKeHHE 3eMJIN:

L =365.2425%24%3600%29,7656112 = 939311964 xm

Yroa naksiona = 23° 26' 38" = 23.44839°

Torna opoura Kenutepa = 939311964*cos(23.44839)= 861771884,6384 xkm

Paccrossnne or 3emumm a0 Coanma = 137155371,108 km (acTpoHOMHMYeckasi
eUHMIIA).

Tenepb Ha10 HMeTH B BUIY:

1. Crpykrypa pemiérok y 3emiun, y CojiHIa M MeK1y HUMH He OJAMHAKOBBI. JTO -
ONTHKA, KOTOpPasi HUIJAE He YYUThIBaeTCs, MPHHUMAETC PaBHOYIAJIEHHBbIE
NPOCTPAHCTBEHHBbIe COOTHOLIECHHS. IIJIOTHOCTH pemIéToK pa3jM4HbI U, CJIe10BATEIbHO,
CKOPOCTh INPOXO0KICHHSI MMIYJbca Ha 128 okTaBe (TaKTOBbI MMIYJbC, WJIH (GOTOH

CBeTAa) pa3jinvyHa U KoJiedjercs B mpeaeaax 10 12%.
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2. B ucxonnom cocrossnnu Cucrema YnpasjieHHsl paccuuTaaa Beé, Kpome dpdexra
cMeleHusi BpemeHu. [loromy npuiiocs H3MEHATH IVIOTHOCTH PELIETOK.

3. UckyccTBeHHOe BIHMCAHME Pa3MepPHOCTed NMPUBEJI0 K 001eMy HapylIeHUI0
HCXOJHBIX IAPAMETPOB.

4. Ecaiu npomsBectun pacuér mo JIyHe, TO OKaxkercs, 4To cKOpocTh JIyHbBI He

BIIUCBIBACTCH B METAJITMTUHYICCKUE APAbI.

CBow Jenty B cucremy mep u BecoB BHéc Tomac /I:xkedpdepcon (oamn wu3
ocHoBarteJieil CIIIA) - 4 nros1s1 1776 1. o0H BHeC Ha pacCMOTPEHHe NPOEKT 10 MepaM U BeCOB

a1 CHIA.

VYerpoiicto T.JIxeddepcona - masaTauK, 1 konebanue B cekyHy, iuHa 149.158145 cm
(mmunHa = 3 Kyma), 240 konebanuit 3a 1/360 gacTh CyTOK.

"ITycTh BBILICONMUCAHHBIA CEKYHIHBIA MasTHUK OyJleT cTaHgapTHON Mmepoii. Paznenum
ero Ha 5 (MMeHTAa) paBHBIX YaCTEeH, KaXKaas U3 KOTOPBIX OyJeT Ha3biBaThes pyToM. HoBast mepa
Ha 1/4 mroiima Kopodye, ueM ctapbiid QyT."

1 ¢yt nenutcs Ha 10 groiimoB

1 mrotim nenutcs Ha 10 TuHMIA

1 muans genurces Ha 10 Touek

10 ¢pyToB = nekana

10 nexan = 1 pax

10 pan =1 ¢apaonr

10 dapnonros = 1 muis

Jlexana Oblsia OCHOBaHA Ha JBOWHOM CEKYHIHOM MasTHUKe = 6 Ky
®apnonr Jxeddepcona = 600 Kym = 360 M5

B npunnumne Jxeddepcon moBropui To, uto 0610 caenano y Lllymepos!

OcHoBHOI NpuHIMN B HayKe 3a nocjaeaHue 6000 jer (5767 sner): ""He3nanue - cuia'

J.Opysii.
IloTomy 3kCnIepMMeHT, MPOBOAUMBI HA YPOBHE OMOJIOTHYeCKHX NPpeodpa3oBaHMi,

BKJIKOYasd (yHKouu mo3ra y '"'m30pannbix', npusHaH B 2000 rogy HeygayHbIM H

NPorpaMmMa nepenria Ha ABapuHbIN Pe;KUM ¢ YHHYTOKEHHEM MyCOpPa U YHCTKOM 3eMJIH.
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JdomoiHenue.

1. Kak 0b1710 oncano, Bce MeTpU4ecKue (M BeCOBbIe) CUCTeMbl ObIJIM MOCTPOEHDI C
HCMOJIb30BAHMEM MAasITHHKA, TO €CTh MO0 TOMY 3HAYEHUI0 I'PABUTALMOHHBIX YaACTOT,
KOTOpble sIBWJIMCH 0a3oil nis1i ¢opmupoBanusa Ttekymeid Cucrembl - 127 okrtaBa
rPAaBUTALMOHHOI0 UMITYJIbCa. OTHOCUTEIBHO 3TOH OKTABBI U CO31aHbI BCE ITAJIOHBI.

Onnako 3emuiss umeer koA 512 OKTaBbl, U € ITHM HPHUXOAUTCH CUYUTATHCH.
IlepecTpoenne oTHOCHTENbHO 511 rpaBUTANIMOHHOW OKTAaBbI - /1eJ0 OJHKaiiero
oynymero (mo 2011 roaxa).

2. Hennocthio kHUry "Mucrtepus JIyael" gBjsieTcs TO, YTO BIEPBbIE MOKA3aHO:
Yy )

Jlyna u CoJiHIe - MTHOPOJHBbIE TeJIa He TOJbKO 1JI 3eMJIM, HO U sl Bcell CucreMbl

miaHer!

JIureparypa:
1. Muctepust JIynnl (k10 3a:xér HouHoe cBeTHJ10) Kpucrodep Haiit, Asan bataep
M, 9KCMO,2007

OcHoBbl BUOC®EPDI, niin 6noJiorust 6e3 KapTHHOK
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Mos3r

(moutu no Japsuny), uiun noapaxkanue /I. Ceudry.
OcnoBbl BUOCDEPDI, uiau 6uosiorusi 6e3 KapTUHOK.

Mo3r napst npupoAbl ¢ TOYKHU 3PEeHHS JOLIATH.

Beenenue.

CoBpeMeHHasi HAYKa pacnojaraerT HeOrpaHU4eHHbIM TEXHUYECKUM MOTEHIHAJIOM,
KOTOPbIil MO3BOJIAET el BIUVIOTHYIO 3aHATbCS Npodsemamu mosra. Kak usBecTtHo, y
00JIBIIMHCTBA MO3I PACIOJIATAeTCA MO 4YepenHoil KOpoOKoi, MOTOMY NMPOCTPAHCTBO
HCCJIeIOBAHNH W3BECTHO, W He TpeOyeT 3HAYMTEJbHBIX 3aTPAT Ha CKJAJANPOBAHME
OT/AeJBHBIX 3JIEMEHTOB NMpPeIMeTa HAYYHbIX HCCIeJ0OBAHMI.

IIpakTH4YeckH Bce CTPaHbI, BKJIOYas U TPETheCOPTHBIE, TAaKHe, Kak Poccusi, nmMeroT
Ju00 HHCTUTYTHI M03ra, Wid cnenuajbHble MeIMIIUHCKUE OTAeJeHUs. ITO MOXKeT ObITh
u Hucturyr Yesoeka, m Huctutyr Mosra (B Cankr-IlerepOypre), m HHcTHUTYT
IlcuxuaTpum, u npoyee.

I'maBHOM 3anaveill MCCIeI0OBAHWI - BJMSAET JHU MO3I Ha KU3HEAEATEJbHOCTh
yesoBeka. sl 3TUX 1Hesield moaA0UPaT 100pOBOJIbIEB, KOTOPble TAPAHTUPYIOT, YTO Y
HUX eCThb MO3r, 3THX J00pOBOJIbIEB ''3aNMXMBAIOT' MO 3J1eKTPOHHbIe NMPUOOPHI H
YCTAHABJIUBAKT HHTEPECYONIUe MeIUIUHY U BCe MPOIrPecCHBHOE 4e10BeYeCTBO (PaKThI.

Ha ocHOBaHUM 3THX HCCJIEI0BAHMNA NMPOU3BOAUTCH MEPCNEKTHBHOE IJIAHUPOBAHHE
(apmakosiornu, BBINMYCK JEKAPCTBEHHBIX IMPeNapaToB, ONEKAbl, KWJbS, CPeICTB
nepeaBUKeHUs, OTAbIXA U T.]I.

HccnenoBanusi, npoBedeHHbIe B MOCJeHee BpeMsi (pe3yJbTaThl HCCJIeI0BAHMMI
onyoankoBanbl B ¢QyHaameHTasbHoii  padore HN.WN.IO3BummHa  "OCHOBBI
uHpopManuoJIorun') ycTaHoBUIM (PAKT OTCYTCTBHA MO3ra y 4ejloBeKa, a CTPYKTypa
€CaMOro 4eJI0OBeKa 0Ka3aJ1ach COCTOAIIEH U3 CMeCH TBEPAbIX, *KUAKHX, ra3000pa3HbIX U
NMPOYHUX COCTABJISIIOIINX, M CAMO NMOHATHE "KUBasi KJIeTKA' CMBbICJIAa He HMeeT.

OcHOBOIiI BcexX HAY4YHbIX 3HAHMH, KOHEYHO, siBJsAerTca Teopusi /lapBuHa, um Ta
00e3bsiHA, KOTOpasi BliepBble CXBATHJIA MAJIKY; APYTMMH CJI0BAMH, HEKOTOpPBIEe 0c00H, 110
Teopun JlapBuHa, mpom3onuin ot o06e3bsiH. OmMO0OYHOE NpeACTaBJIeHHEe 0 MoO3re ¢
0J1eCKOM paccesiHO B 3M0XAJbHOM npousBeaeHnu KO3BHIIIMHA, HO TaM He YKa3aHO, 0TKY/1a
B35JIOCh MOHSITHE ''MO3r", U Mo4YeMy 3TO NMOHATHE NMPUIHUCHIBAJIM 4YesioBeKy. KoHeuHo,

IBOJIOIIMA MO3ra Ha4aJacb HE C 0663I>HHI>I, a4 HECKOJIBKO paHbIlIe.
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1. loo0e3bsinmii mepuox pa3BUTHA MO3ra.

Kak [oka3piBaeT coBpeMeHHasi Hayka, mocje oOpasoBanus 3eMin u3
MPOTOIJIAHETHOI0 00JIaKa, OCTATKM NbLIM (He moaxoAsimue ias (POPMHPOBAHUA
MOBEPXHOCTH 3eMJIM) MyTeM XMMHUYEeCKHX peakuuii cGopMUpPOBAJIM KUBYHO KJIETKY.

JTH XMMHYeCKHe PeaKIMH MOKeT BOCIPOM3BECTH JII00H IIKOJbHHUK Ha ypoKax
XHMHUH.

Hexoropsbie, KOHEYHO, MOT'YT BO3PAa3UTh M BbIAATh CTPALIHYIO TaiiHy, YTO KUBas
KJIeTKa Obl1a 3aHeceHa Ha 3emuto ¢ japyroil miaadHerbl. Ho cymecrByer crpoiiHas,
BbIIEPKABIIASl HCNBITAHME BpeMeHeM, Teopusi boabmoro B3pbIBa, KoOraa Bes
Bcenennas, nim Kocmoc, pasmeiajicsi B TOUKe. JTa TOYKA B30PBAJIach U ee 00JJOMKH H
chopmMupoBaIN NbLUIEBbIE 00J1aKa, IPe00pa3oBaHHbIE ¢ MOMOIILI0 XHMHYECKHUX PeaKkuil
B 3Be3/bl U IUIaHeThl. TakuM 00pa3om, Jake eciid )KUBYIO KJIETKY 3aHeCJM Ha 3eMJII0 ¢
nHoro KocMuueckoro TeJsia, T0 3T0 TeJ10 B CBOeil 0CHOBE TaK Ke COCTOSIJIO M3 TOM Ke NMbLIH,
4yT0 M 3eMulsl, MOITOMY HeT CMBbICJIA CCHLIATBLCSI HA JpPyrue IUIaHeThl, TeM 0oJiee, XOTS
crnocod mepeHoca xkuBbIX KJeTOK B KocMmoce y:ke u3ydeH B OTAeJbHBIX AKaJeMHsX, a
HayKa ACTPOHOMHUS yTBePKAaeT, 4TO Ha 3emile MOKHO BOCIIPOU3BECTH JIl000e 1eilicTBHe,
npoucxoasimee B Kocmoce.

KuBble KJIETKH, COOPABIIMCH B KPUTHYECKYH Maccy, c()OpMHUPOBAIHN AJs1 celdst
(BO3MO’KHO, I'0JIOCOBAHUEM) TOTAJTUTAPHYIO CHCTEMY yIIPaBJIeHUSA, K KOTOPOH yKe caMH
KJIETKH He JonycKaauch. Co BpeMeHeM 3Ta CHCTeMa YIPABJEHUs ONYTaJla BCe KJIECTKH
HEPBHOM CHCTEMOIl, 3aCTABUB KJIECTKH Pa3leJIUThC M0 TUIY ABYX NMAPTHIHHOM CHCTEMbI
Ha MbIIIICYHbIE U KOCTHBIE.

N3BecTHO, 4TO cucTeMa YNPaBJICHUS 3aHAJIA JIy4YlllHe MecTa (CKpPbIBasiCh IO
yepenom), camMa paseJiiiach Ha JABe NapTum (JeBoe U npasoe noaymapue). Umes mox
PYKO# 1OCTATOYHO CHJIbHOE CPeJACTBO BO3JeHCTBHS, CHCTEMA YNpPaBJICHUSI 3aCTaBJsAeT
BCe¢ KJeTKHM NOJYMHATHCA NyTeM OHYeBaHHMS HX JJIEKTPUHYECKHM  TOKOM.
CoBeplIeHCTBYSICh, CHCTEMa yHpaBJieHHMsi o00pa3oBajia MOJ 4YepenoM MOIIHbII
OIOpOKpPATHYECKHH anmapar, 0/1eThblil B cepyio yHudopmy.

B Oopnle 3a cBoe cylmecTBOBaHHE CHCTeMa YIPaBJEHHS CO31aJa MOLIHBII
000pOoHUTENbHBIN Py0eik, MOKPHIB BHEIIHIOI0 MOBEPXHOCTH IyCTOH CeThI0 TPaHIUel u
OKOIl - TaK Ha3bIBaeMble M3BHJIHMHBI (YCTAHOBJICHO, YTO 4YeM O00Jibllle¢ HU3BHJIMH, TeM
YeJIOBEK yYMHee, YTO NPHMEPHO COOTBETCTBYET BOCHHOM TEPMMHOJIOTMH - 4YeM Ha
MECTHOCTH 00JIbllIe OBPArOB, TeM Jy4lle JeiiCTBUS KOHHHUIIbI).

Co BpemMeHeM OHM (M3BWJIMHBI) CTAJIM He HY’KHbI, pa3Be TOJbKO KaK My3eHHBbIi
JIKCIOHAT, U JJIs1 XOPOLIO OPraHU30BAHHOI0 MO3ra HeT CMBICJIA COJAep:KaTh B padodyeM
cocTosiHMU 0OoJiee 0HOM TpaHuen (U3BWJIMHBI). Kpome TOoro, B 3Tu TpaHuiedn MOKHO

CBAJINBATH HCHYKHYIO I/IH(l)OpMaIII/IIO, TOoraa NPUXOAUTCH BOCCTaAaHABJ/INBATDH
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3a0pomennbie okonbl. C mosiBieHHeM NaTe()OHHBIX MUIACTHHOK BO3HHKJIO NO/03PeHHeE,
YTO MO3I MCIOJbB30BAJ NPHHIUN 3alMCH HA 3TH IUIACTUHKHM M NbITAJICH BbIBE3TH
3aJIesKaBIIMecs B TPaHIIesiX 0TX0Abl HH(popManuu.

Hayka ngokxa3piBaeT moJib3y THMHACTHKH, HO He NPHILIA elle K BBIBOAY, 4TO
YMCTBEHHAs TMMHACTHKA Jyy4lue ¢usudeckoin. Ha npumepe Mo3ra Mo:KHO cKa3aThb, 4TO
YyeM KJeTKa 0oJibllie JyMaeT, TeM OHa OoJiee cTpoiiHas. KieTrkum Mo3ra, B orjinume OT
TyNbIX pa004YHX KJIETOK, He TOJICTEIOT U He Xy/IeI0T, TO eCTh BCeraa HaxoasTcss B opme.
Mo:xHo "Haka4aTh'' MbIIIIBI, HO HeJIb3s '"Haka4yaTh'' Mo3r. Du3nyeckne ynpaKHeHUs
MO3ry IPOTHBONOKA3aHBbI.

Kak u npm opranM3anuu Ja4yHOrO XO3siCTBAa, CHCTEMbl BbIBOJAa MIIAKAa
pacnoJiaraloT noJaJjblie OT KWJIbs, HO eHHbIE 0TX0bI - moduau:ke. Ilo cnekTpaabHOMYy
aHaJM3y cepa B ymiax 0Jim3ka K 0esioil HegTH, KOTOpPAasi ABJISAETCH HEHHBIM ChIpbeM. Mo3r
PAllMOHAJIILHO  PACHOJOKWI  CTPYKTYPY PpacnpeneieHdsi MNPOIAYKTOB NHTAHUs,
PacnooXuB modJmKe K cede PoT M HOC, M CaMOe BKYCHOEe CHA4yajia JAerycTupyercs
MO3IroM, 2 00IVI0JaHHbIEC OCTATKH CBAJIMBAIOTCH B KEJIYIOK, I/le BCe OCTPOECHO 10 THILY
"o0menura". EcTh BbIpaxkeHue - ''Taer BO pTy'" - 3TO MPOCTO He JOXOAUT 0 001IENMUTA.

Hocranbruss mo apeBHMM NANOPOTHUKOBBIM Yalo0aM MNpHBeIa K CO3IAHUIO
HCKYCCTBEHHBIX HACAKIEHHUIl, paccajla KOTOPBHIX IMepeaaercsi M SMUTeTHATbHBIM
kjaeTkam. [IpaBaa, oTaenbHbIE CTPYKTYPbI MO3Ia Pa3BUBAJINCH B YCJI0BUSX IIYCThIHM, I/
He OBbLIO0 PACTHUTENbHOCTH, MOITOMY B MeECTaX HMX PaCloOJIOKeHHS HMCKYCCTBEHHbIE
HacasKaeHHUs (BOJIOCHI) OTCYTCTBYIOT, TAK KAK HeT CMbIC/IA COAePKATh J0POrocTosimme
Ca’KeHIbl, TPpeOdyHlue CIeHAIbHOI0 YX0/4a - MOCTOSIHHOIO MBIThSI € MCIOJb30BAHHEM
VOSH & GO ("berymasi Bomb'), 3aBUBKH, NMOKPACKH, BbIPABHMBAHUA U T.1. B
3aBMCHMOCTH OT TOrO, I/le H3HAYAJIbHO (POPMHUPOBAINCH KJIETKH MO3ra - B JpeMy4yeM
NManopOTHMKOBOM JieCy WJIN B IyCThIHE, M CYLECTBYIOT BbIPa:KeHHs: "'PBaTh BOJIOCHI HA
rosose' u "'mocbInaTh NenmyioM ros1oBy" . Ilo cMbIC/Ily OHM OAMHAKOBBI M BHIPAKAIOT OAUH
U3 BUI0B 3202CTOBKHM PA00YHUX KJIETOK.

N3BecTHO, YTO OCHOBOI MBICJIMTEIBLHOIO NpoIecca sijasieTcs: rpasutanus. [Ipumep
- s1010k0 HproToHa. Mo3r He BbIAEPKHBACT CAMOCTOSITEIbHOIO IOJIeTa B YCJIOBHSAX
TPaBUTALIMHU - IPH NMAJeHUH MO3ra ¢ BBICOTHI Aaxke 10 meTpoB OH pa3odbercsi, B TO ke
BpemMsi pa0doyue KJIETKH NMOANPBITHYT Ha Horax. B To ke Bpemsi oOpaTHoe JeiicTBHe,
BbIPa’KEHHOE B NMAaJCHUM HA IOJIOBY IOCTOPOHHMX INpeAMETOB, HalpuMep, f10JI0Ka, He
BbI3bIBA€T KAaKHX - JH00 (PYHKIHMOHAJIBbHBIX PACCTPOMCTB MO3ra, a CHocoOCTBYyeT
YJIYyYIICHHI0O MBICJIUTEJIbHOIO Iponecca, B TO BpeMsi KaK NaJeHHe NOCTOPOHHMX
NpeIMeToB HA pado4yne KJIETKH BbI3bIBAET TPABMbI, IIePeI0MbI, H COCTOSTHHE PA00OYNX
KJIeTOK pe3ko yxyamaercs. [loatomy naxke B ¢pyrdoJie cTpeMATCHA JJOBUTH M4 I'0JIOBOIA,

a He HOraMm (YTOObI He MOBPEAUTH HOTH). 3aMe4YeHO, YTO MPH HAXOKACHUH B TyajeTe
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(npu BBIBOJE MNUIAKA M3 KHIIEYHWKA) MPOSIBJIsAETCH HHTepec K uTeHnio. Hudero
0C00EHHOT0 3/1eCh HeT - U3MeHeHue 0011eil TPABUTAIMOHHOM COCTABJISIONIE IPUBOIUT K
AKTHBHM3aLMH MbICJIMTEJIBHOIO MpoLecca.

YuurtpiBasi poJib XUMHYECKHX Peakuuid NMpU CO3IaHUM CHCTeMbI YNpPAaBJICHHUS,
COOCTBEHHO caMa CHCTeMa 3aJyMbIBaeTcsl HajJ NpodJeMoil aBTOMATHU3AIMM BCeX
(GyHknuii myTeM 3aMeHbl pa3AyBlIIerocss IITATa HAa TPAH3UCTOPHBLIH aHaJOr
(uckycerBeHHbIN MHTENIEKT). Kak U Bce HapoaHble H30PAHHUKH, CHCTEMA yIIPABJIEHUS
0000 HmeneTWIbHA K NPUBWJIETHAM - OT IMTAHUA A0 cpelabl ooutanus. Ecau psaoByro
KJIETKY, HANpUMep, BMIOJHEe YCTPauMBaeT NPABOBPAIIAKIIMII caxap, TO CHCTEMY
ylnpaBjieHHsl OT Hero TOMHHUT. Eciim TpykeHHMKa KOCTH BIIOJIHE YCTpPamBaeT Jr0oe
aTtMocdepHoe JaBJIeHUe, U 1aKe er0 MTHOBEHHbIC H3MEHECHUS B IIMPOKOM IHAINa30He, TO
IIeNeTHJIbHAsA CHCTeMa YIPaBJICHHS HeMeIJeHHO 3aKpblBaeT BCe OKHA U JBeEpH,
3aKynopuBasi cama ce6s1. Co BpeMeHeM CTaJ10 He BBITOIHO YIIPABJISATH U3 0JJHOTO LIEHTPA,
MO3TOMY OBLIM CO3JaHbI MeECTHbIE OPraHbl CAMOYNpPAaBJIEHHS - CIHHHHOW MO3r, €
nepejaaveil emy aBurarejJibHbIX Gpynkuuii. HekoTropbie 0M0JI0rH CYMTAIOT, YTO CHAYAJIA
copmupoBasicsi CIMHHONW MO3T, HO 3eCh YMECTHO HAIIOMHHMTB, YTO MO3I IOLIE] He 10
TOMY NYTH, KOTOPbIi MCNOJIL3yeTCSl B He Pa3yMHOM KH3HU - MOJ00pPaTh Bce Mo ceds.
Tak, HanpuMep, 0M0JI0raM U3BECTHO, YTO OJIHOKJIETOYHBIE MPEKPACHO NepepadaTbIBAIOT
KHPbl U AMHUHOKHCJIOTHI (KOTOPBIE 110 CBOCH CTPYKTYpe BhILIE CAMHX OJHOKJIETOYHBIX).
Mo3r Bce 3T0 MPOMTHOPMPOBAJ M CO3AJ NPeINPUATHS JJIsi TAKHX NepepadoToOK, He
BMEIIMBAsAICh B NPOM3BOACTBEHHbI mnpouecc. KoHeuHo, meveHb, MOYKH, KeJTYHBIE
NMPOTOKM, KeJYHbIH MY3bIPb U NP. BHIIOJIHAIOT Te K¢ (PYHKIUHN, YTO U OJHOKJIETOUYHbIE,
3aTO MO3I B 3TOM IIpoliecce He yuacTByeT. Pazymeercsi, MO3I - 3T0 camMble YMHbIE KJI€TKH,
MO3TOMY /ISl OCTAJIBHBIX KJIETOK /JO0CTATOYHO HCIOJIb30BaHHME JABOMYHOIO KOAA THIA
""ceHo - costoma''. Ilo aHaI0rum, TPAH3UCTOPHBII AHAJIOT MO3ra J0JIKeH padoTaThb 10 ITOM
’Ke cxeme - bit - no bit, yTo B nepeBojae o3HauyaeT ""OUTH - He OUTH'', TO eCTh, HAOJII0OIaeTCS
NMPeeMCTBEHHOCTh M B YymnpapjeHud. Tak Kak KoOHUeNTyajJbHasi 0a3a cOBpeMeHHO
¢u3uku nocrpoena na moxesn aroma bopa, u Bce, 4TO Mbl BUIMM, MOKHO MOINYNATh
PYKaMH, MO3I' CTPEMHTCSI HAXOAUTHCS B COCTOSIHUM, AJIEKOM OT Iuia3Mbl. HanmoMHuMm,
YTO0 MATePUAJbHOE TeJIO - 3TO OCHOBA, U CJEAYIOUIUil NMepexXoAHblil nmpouecc (0CO0EHHO
KOHEYHBIH - IJI1a3Ma) ABJIsieTCs MeHee NIPUBJICKATeJIbHbIM, TO €CTh BCe, YTO U3BECTHO 00
OKpY/KAaKIIeM MHpe:

TBepaoe maTrepuanabHOe TeJI0 -> KUAKOE -> ra3000pa3Hoe -> miazma.

Koneuno, njs1 Mo3ra mpeamodyTuTeJbHO Oojiee CTA0OWJIbHAS OCHOBA, TO €CTh
no0Jim:ke K TBepaoMy martepuajibHoMy. CocTosiHMe mJa3Mmbl, rae, corjgacHo Jlanaay,
MATHUTHBII HMIIYJIbC ONepekaeT JIeKTPUIECKHUIl 3aps, 1Jisl M03ra He NpHeMJIeMo, TaK

KaK He KeM 0y/JeT ynpaBJsiTh.
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3ameHa cucTeMBbl YNpaBJIeHHsI He NPHUBOAMT K KaKHM - JH00 cepbe3HbIM
H3MEHEHUsIM, M03TOMY, M3MEpPHB (C MOMOLILI0 BOJbTMETPA) HANPSKEHUS U TOKH B
HeHpoOHaX, MOKHO CMeJIO MOJ00pPaTh JYYIIHil aHAJIOT, IPOBECTH KJIOHMpPOoBaHue. Mosr
HHUKOI/Ia He 0oJieeT, MOTOMY 4YTO OH yMHBIH. BoJieloT To/bK0 padoune kierku. Ecan n
CJIY4alTCsl Yy MO3ra JierKHe He[IOMOTraHHMs B BH/E IOJIOBHOW 00J1M, TO OHO CHHMAeTCs
IyTeM MCI0JIb30BAHUS MPOCTHIX TA0JETOK THIIA aCHUPUHA. B T0 ke BpeMs [11s J1edyeHus
padouux KJeTOK pa3padoTaHO M M3roTABJMBAKTCA MH/UIMOHbI HAMMEHOBAHUI
JekapcTB. Mo3r, HampuMep, He MOKeT 3a00/ieTh BeHEepPUYeCKUM 3a00/ieBaHHEM WJIU
CIIUIOM, Tak Kak (COrJIacHO OMOJIOTMH) 3TO JeJ0 PadouMX KJETOK - TepeTbes 0
NOCTOPOHHME NpeaMeTbl. M03r, KOHEYHO, He Y4acTBYeT HU B MI0JIOBOM aKTe, HH B pocTe
nJjiosa (y KeHIHH), BCe 3TO - Pe3yJdbTAThl XUMUYECKUX PeaKluii U TPeHHs JAPYT O Apyra
AMUTEINAIBHBIX KJIETOK (COrIaCHO COBpeMEeHHO 0M0J10THN). AHAJIOTHYHO - C IOMOUIbIO
NAJKH ¥ KPeMHsI IpeBHUE NNOTOMKH /100bIBAJIH OTOHb - 3/1eCh U TPeHHe, U XUMHYeCKas
peakuus.

Jlisi mpocaymIMBaHUsA MY3bIKH K MO3ry NpHAeJdaHbl YIIH, KOTOPble U ABJISIOTCSA
UCTOYHMKOM Bceil HU3K04acTOTHOW uHpopmanuu. Co BpeMeHeM MO3r co3gaj (u3
OTXO0/A0B CAMHUX DJMHUTETHAIBHBIX KJIETOK) pPa3BelbIBAaTEJIbHYI0 CJIYyk0y H INpHEMO-
nepejalIIMi LEeHTP JIsi CBA3M € Pe3HICHTAMH, TAK Ha3blBaeMblil MO3KEYOK,
cHa0XkaIUil MO3I BCEMH MOCJIeJHUMH HOBOCTSIMHU M PeKJIaMaMH.

CaMmble LeHHbIe OpPraHbl UMeT Ay0Jb (rJja3a, yum, pyKd, HOTM), MaJOLEHHbIe
Ay0Ji1s1 He UMEKT (HOC, POT, NeHHuCc). OTHOCHTEJBLHO MATOIEHHBIX OPraHOB HAYKA HMeeT
MHEHHE, YTO OHH HHOTAa PadoTalT CaMOCTOATEJIbHO, BbI3bIBAasl IOTOM HEYJA0BOJbCTBHE
MO3ra nocjaeICTBUSIMU.

Oc000 HeHHBbIIT MO3TI IPH JOCTHKEHUH COBEPIICHCTBA MOKPbIBAETCSH U3BECTKOBBIM
PACTBOPOM M XPaHHUTCH Kak 3TAJ0H. [liIs1 Jiy4ymieil cOXpaHHOCTH 0€000 eHHbIe KJIECTKHU
TPAHCMYTHPYIOTCSI B yIOJIb.

Y1001 KocMoc He HaHec Bpea MO3ry, OH OKpYy:KeH cdepoii Xa00/1a, IPOHUKHYTH
BHYTPb 3T0ii chepnl Kocmocy He nano. EcrectBenno, KocMoc He MOKeT 3HATh, YTO
TBOpHUTCSE BHYTpH cdepbl Xa00uaa. Kak u Bce mMaTepuajbHble Tesla, BHYTPH cdepbl
Xa00./1a, MO3T IOJBEP KeH KOJLIAINCY, TO eCTh CKATHI0. B MeAnIHe ecTh PAa3HOBHIHOCTH
3TOro0 Mpouecca: KIUMAaKC, cencuc, musodppenus (pasaejieHue Mo3ra), napanoiisi. Kak u
BCe HOPMAJIbHbIE 3AMKHYThI€¢ CHCTEMbI YIIPABJICHUS, MO3I' B COCTOSSHMU PACCMATPUBATH
cam ce0s (Ty1a3a), CJIyIIATh MY3BIKY, HCIIOJIHAEMYIO PSIIOM KJIeTOK M0o3ra (YIIH), a TaKxKe
NPOU3BOIUTH KOCMETHYECKHMI M KANHMTAJIbHBIH PEeMOHT (XMPypru4yecKkue OIepamnuu).
BbicluuM  o0cTHKeHHEM  MO3ra  sIBJsieTCSl  MbICIUTENbHBIH  Mpomecc, Koraa
MaTepUHaJIbHbIE TeJIa, ABUIasiCb HA BCTPEYHBIX Kypcax, 00MeHuBalOTCcsl HWHpopMmanuei

(cM. OpoyHOBCKOe ABHIKeHHeE).
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Joka3zaHo (cMOTpH 0HMO0JIOTMIO), YTO HEKOTOpPOe BpeMsi padouyue KJIETKH MOIYT
o0xoauThcss W 0e3 Mo3ra. IDToT (peHOMEH OCOOEHHO MNPOsIBJsieTCHA MNPU O00JbIIOM
CKOIUICHUM WHAWBHIYYMOB, paHee HMEBIIUX MO3I (M CBOICTBO HCIOJIb30BAaTh €ro 1JIs
MBICJIUTEIBHBIX MPOLECCOB).

CrpykTypa mo3ra (cMOTpH OHOJIOTHIO) NOCTATOYHO MNPOCTA. AHAJOIOM MOKET
CIYKHTb CTPYKTypa OpPraHM3Ma, HanpuMep, THIPA, [AeTAJbHO IOKAa3aHHAsA B
kuHopuiabme '"Ilosocarwiii peiic" apeccupoBmmkoM. Kaxaas BblaejleHHasi 4acTh
NpeACTaB/IsieT HECOMHEHHBbINI HMHTepec /I I0Bapa, I03TOMY AaHAJOTHYHOE
npeacTaBjeHue 0 Mo3re (0H0JIOrMsl, MEIMIMHA) 32CTABJISIET MPUATH K MBICJIH 0 TOM, YTO
He TOJIbKO OPTaHU3M 4YeJI0BeKa, HO U MO3T PACCMOTPEHbI COBPEMEHHOM HAYKOH TOJIbKO €
TOYKHM 3peHus nosapa. Ecjim nosicHeHus1 ApecCHPOBIIMKA 0 TOM, YTO Y TUTPA €CTh BbIMS,
BBI3bIBAET CMeX, TO 00bSICHEHHs OHMOJIOTOB O TOM, YTO Cepoe BelleCTBO B YepPenHOH
KOpPOOKe 4eJIOBeKa M eCThb MO3I, CMeX He BbI3bIBaeT. OTcioAa ciieAyeT, 4YTO OCHOGbL
COBPEMEHHBIX 3HAHUIL 0 MO032€ 3A/10MHCEHbL NH000€0aMU, U IMU OCHOBbL npuemaiembvl 0/
6cec0 UUGUIU308aHHO020 uenogeyecmea. C TOYKHM 3pEeHHUS JIIO0eJAa He BCAKHI MO3r
BKYCHBIH - 1eJIUKATECOM CHUTAETCS MO3I MOJIOJOT0 Dapalika.

CoBeplIeHCTBO M0O3ra B HACTOsIIIIee BpeMsl 3aK/JII04YA€eTCsl B TOM, YTO Y’Ke HM OJHA
U3 padouyMx KJETOK He MOKeT YNPEeKHYThb MO3I B TOM, 4YTO OH pa3BUBaeTcd B
HeNpPaBUJIbHOM HANPABJIECHHH, A MHEHHE 00JIBIIMHCTBA, KaK U3BECTHO, BCEr1a BEPHO.

Pe3ysbTaTromM pasBUTHA MO3ra SIBJISIOTCH BCe MPOLECCHI, IpoucxoAsue Ha 3emie,
BKJIKYasA U GopMUpOBaHHE NOroJbl, XOTI MO3r caM 00 3TOM He [0raJbIBaeTcs.
JlOCTHTHYB COBEpIIEHCTBA, MO3T yKe B COCTOSIHUM 3arJISIHYTh 32 npeaesibl chepbl Xad01a
U paccMaTpuBaTh octajbHOi Kocmoc kak cdepy cBoux mHTepecoB. B To ke Bpems,
BCTPETHB HA CBOEM IIYTH AHAJOTHYHbIE IPOTONPOTOHHbIC 00PA30BaAHMS, B CHJIY CBOEI0
COBEPHIEHCTBA, MO3I B COCTOSIHUM Cc(OpPMHPOBATH JAONMOJHHUTEJIbHYK) CHCTEMY

YupaBJieHus, NOJAK/JIIOYUB HOBYIO CI/ICTeMy K IMBUWJIUM30BAHHOMY MHUDY.

2. He HayuyHasi TOYKA 3peHUSA HA MO3T.

Mo3sra B HameMm NpeACTABJICHMH, WJIM BOOOpa)KeHMH, WJIM OCA3AHHH, He
cymectByeT. Mbl He MOXKeM PaccMOTpPeTb MO3I IOJ MHKPOCKOIOM, pa3pe3aTh €ro
ckasbiesaeM. Mbl BoOO1IIe He 3HaeM, 4TO Takoe Mo3r. [lonbiTaeMcst pa3odpaTbcs B 3 TOM
(¢eHomeHe, MCMOJIb3ys O0BEKTHBHbIE [aHHbIE, MHYK CTPYKTYPY 3HAHUH M HHYIO
HHCTPYMEHTAJIbHYI0 0a3y. OTMeTHM, YTO MHCTPyMeHTAaJbHasi 0a3a, MOCTPOCHHAs HA
JIOIIAIMHOM I'paMoTe, 31eCh He MOAXOAUT (0OCHOBA COBPeMEHHON (pU3MKH - JomIaauHAast
cuia). PaccMOTpuM He TOJIBKO MO3T, HO M MH(OPMAIMOHHOE T10JIe, €3 KOTOPOro Mo3r

CymieCrBOBaThb HE MOZKET.
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IIpu paccmoTpenun ¢peHOMEHA MO3ra TOPCHOHBI 1 HH(POPMAIIMOHBI HE MOTYT OBITh
paccMOTpeHbI B KayecTBe J0Ka3aTebcTBa. He cymecTByeT TeXHHYECKHX CPeACTB JIA
aHa/IM3a padoThbl MO3ra - MOKHO TOJIBKO AHAJIM3HPOBATH MOCJEACTBUSA (HA IPOTOHHOM,
WIH Ha OWoJ0orM4eckoM YpoBHe). M3MmeHeHusi OMOIOTMYEeCKMX CTPYKTYp emie He
03HAYAIOT U3MEHEHHUsI CTPYKTYP M03ra, a YKa3bIBalOT Ha CBOMCTBAa M0O3ra OrpaxaaTh ce0st
0T HeOJIArONPHUATHBIX YCJIOBUH MyTeM U3MEHEHUsI CBOMCTB BbICOKOYACTOTHOM JIUM(HI.

Bcest nHpopManms 0 CTPYKTYpax U CBOMCTBAX KHUBBIX KJIETOK COJEPKUTCH B MO3re,
ane B JIHK (B JIHK - HekoTopbie HenosiHbIe konnu). Kpome Toro, camu IHK - 310 cBOero
pona ""koHBeiiep'', Ha KOTOPOM NpPoU3BOAUTCH cOOpKa u3aeanil. Undopmanus 3an0:xena
B H3JeJIMAX, HAIpUMep, nocjie COOPKH aBTOMOOWJIb 3aNPaBJIAIOT 0€H3HHOM M OH I'0TOB K
nepeABHKEHUI0, HO HUKTO He OyaeT 3anmpaBjsiTb 0€H3MHOM caM KOHBeliep, HO OMO0JIOTH
YIOPHO HINYT NPUYHUHY, MO KOTOPOW ''kOHBeiep' He JABHUraerci, U He 00pamIAOT
BHMMAHMS HA TO, KAKHEe KOMILUICKTYIOIIHME NOCTYNAKT A5 cOopku. UX Hesb3sl yBHACTH
HUKAKHMH COBPeMEHHBIMHU TeXHUYECKUMHU cpeacTBaMu. Mo3r - ci10KkHe i KOMILIeKC,
ero HeJb3sl €031aTh M3 NbLIK. MO3r - pe3yjabTaT MHOTOMWIJIMOHOJIETHEH PadoThI MO
dopmupoBannio OHOCTPYKTYpbI (4yesoBeka). M KOHe4YHO, MO3r He MOKeT OBbITh
copmupoBan cam no cede U3 NbLJIM € UCMOJb30BAHHEM XUMHYECKUX peaknuid. Mo3r -
OJHOBPEMEHHO CBSI3AHHOE COCTOSIHHEe 3 NPOCTPAHCTB - HEHTPHHHOIO (BbICIHIEe),
AHTHUHEHTPOHHOI0 M MPOTOHHOI0, HJIU HOHHOTO.

AHTHHETPOHHOE MPOCTPAHCTBO 00pa3yeT JuM(y, BOKPYr KoTopoii popmupyercs
NyTeM CHHKeHHUsI NMOTeHIHAJIOB MCXOJHBIX YACTOT NMPOTOHHOE MOHHOE NPOCTPAHCTBO.
JTO0 NPOTOHHOE NMPOCTPAHCTBO HaJeJsIeTCH CBOMCTBAMHM COOCTBEHHOI0 KOHTPOJS M
BOCIIPUSITHS OKPY?KaKOLIeil cpeabl, TO €CTh BOCIPHUATHE MPOCTPAHCTBO - BpeMs. O1HaK0
3TO - HU3LINH YPOBEeHb BOCHPUATHSA. IMEHHO OH NPUHAT 32 ITAJIOH HAYKOM.

B mnporonHomM mnpocTpaHcTBe padoTraer BecA coBpeMeHHasi MeaununHa. He
CyHIecTBYeT CIoCcO00B Iepexoqa MM YNPaBJIeHHUS W3 HU3LIEro NMPOCTPAHCTBA APYIrHM
NPOCTPAHCTBOM, INPH MONBITKE HM3MEHHUTH COCTOSIHHE JKHUBOM KJIETKHM IPOMCXOAUT
MPOCTOEe OTKJIKYEHHE CHCTEMbI YNPABJEHUS OT MO3ra, M KMBasl KJETKA CYLIeCTBYET
POBHO CTOJIbKO, HA CKOJIBKO PAaCXOAyeTcsi MOTEHIHAJ] MATHHTHOIO0 HMMIIYJbCa CaMoOil
kJyeTkn. He Hano 3a0b1BaTh, YTO J11000¥ KMBOI OPraHU3M MOXKET CyLIeCTBOBATH TOJIbKO
B HMH(OPMAIMOHHOM II0Jie, BHEe IMOJSI OPraHM3M pacxoayeT 0e3BO3BPATHO 3amachl
NOTEHI[HAJIOB MPOTOHHOI0 MPOocTPaHcTBa. OKOHYAHMeE 3a11aCOB MPUBOINT K pa3/ieJieHUI0
NPOCTPAHCTB, H HOHHAS CTPYKTYPa NpeBpamaercs: B 00bIYHYI0 HHEPIHOHHYI0 Maccy, B
NeCoK.

He Oyaem Tak:ke 3a0bIBaTh, YTO U3MEPUTEIbHbIN KOMILIEKC OCTPOEH HA 3PEeHUH,
U COOTHOLIEHHME TPOCTPAHCTBO - BpeMs ONpefesieTcsl TAKTOBbIM HHTEPBAJIOM

MAarduTHOIo uMmy.Jjbca. HckakeHne 3TOro COOTHOLIEHMS - HE TOJbKO 3360H6Baﬂlfle, HO 1
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pe3yabTar "'TeXHM4YecKoro nmporpecca', u u3MeHeHHe YCJIOBHMil CylIeCTBOBAHUSI MO3ra B
Tekyumeil Hoocdepe.

B nmnocaenHue roabl Hayka MOTpsicaeT YeJOBEYeCTBO OTKPBITHAMH, H €
HHpopManuel MO JITHM OTKPBITHSIM YiKe JAOMOXO3SKH TpeOylOT NpHUBECTH B
COOTBETCTBHE CBOM 3200/IeBAHUSA C HOBBIMH TOCTHKEHUSIMH HAYKH.

JT0 ¥ KJIOHMPOBAHME, M MOJy4YeHHEe KOJAOB reHOMa 4Ye/10BeKa, U T.I. YBakaeMble
nomoxo3siiikn! He Bce, 4TO HanmuMcaHo HA 3a00pe, JeKUT 32 HUM. B JoMalHUX yCJI0BUAX
Bbl MoxeTe mnpoBecTH JAOCTATOYHO MNPOCTON JKcnepuMeHT. Bo3dpmuTe Marpam u
nonbiTaliTech ero (He pasieisisi HAa 4YacTH) 3aNUXaThb B TyajeT (MOKHO MOAYUWIKY B
CJIMBHOE OTBEpPCTHE PAaKOBHHBI Ha KyxHe). [Ipu 3ToM 1aBieHne Ha maTpan (MOAYLIKY) He
JAOJIKHO NPEBbIMIATH JIETKOr0 KaCAHMS.

Ecau onbIT yaacresi, Mo:KeTe CJYLIATH O JOCTHKEHUAX HAYKH M JaJIblIIe.

IosicHuM 111 CIeNMATUCTOB: NMOJY4YHB aHAJIU3 KPOBHU, Bbl 3ameuaeTe nmpucyrcrene
IPUTPOUUTOB (IUCK TUaMeTpoM 7 - 9 mukpoH). Ho y yesioBeka 6os1ee 90 % KpoBeHOCHBIX
cocynoB umeroT auamerp 1 mukpoHn. Ilpu 3T0M cepaume co3maer nasienue 44 MM pT.
cT0s10a. /l0CTAaTOYHO yBaskaeMble CBETHJIA HAYKH COOOIIAIOT HA MOCTABJIEHHbIH BONPOC
(kaKk JPUTPOLMT MNONAAAeT U [BUIAeTC B KPOBEHOCHOM COCy/Ae), YTO OH MPOCTO
BBITATUBAETCA (110l MUKPOCKOIIOM OH MEHSITH (DOPMY He X04eT).

3a 500 Jser cymecTBOBAHUSI MeIMIMHbI HUKTO He 00paTWJI BHUMAHHMSI HAa J3TH
MeJI0YM, MOTOMY MOKHO CO00IIATh O OOJbIIMX Mo0eaax HaJx pa3ymMoM, He NpHUAABas
3HAYeHUus1 Mejao4aM. MOKHO NPUBECTH COTHH MNOAOOHBIX NPHUMEPOB, OCOOEHHO M3
o0sactu MeauuuHbl. U3BeCTHO, YTO B MeIWIUHE HCHOJb3yeTCS MAaTeMaTHKAa, HO B
OCHOBHOM - craTucTH4YecKkasi. K OCHOBHBIM cCBoOiicTBaM MO3ra cjeayer OTHECTH
HCIO0JIb30BAHNE HEKOTOPBIX 3aMeYaTeIbHBIX YHCeJI - 30JI0Toe CeYeHHue, YUCJI0 54, a TaKKe
yncsao 12.

OTHOCHTEIBHO YK C/Ia 5S4 MOKHO NPUBECTH HECKOJIbKO MPUMEPOB, ITO:

—30J10TO€ CeYeHne MaTeMaTH4eCKoi GyHKIIMU CHHYCA;

— 30JI0TO€ CeYeHHe CHCTeMbl CHMMETPHUM;

— YHMCJI0 AaKTUBHBIX JJIEKTPUYECKHX 3apsA/I0B B aTOMe NpH 0eTa — pacnaje;

— IJIMHA TyaJleTHO# Oymaru;

— YHMCJI0 MeCT B INIALKAPTHOM KeJIe3HOI0POKHOM BaroHe;

— YHMCJI0 CBOJAHBIX IMOJIKOB, YYACTBYKOIIMX B napaae Ha KpacHoil miomaam u tak
aajee.

Mo:kHO mpuBeCcTH OrPOMHOE YMCJI0 MPUMEPOB MCIOJb30BaHUsA Yucaa 12, HO npu
MOCTPOEHUH OHOJIOTHYECKHUX CTPYKTYP, U O0COOEHHO BBICOKOYACTOTHOWH JUMQbI 3TH

4K CJIA UTPAIOT 0CO0YIO POJIb.
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JIro6ast OMoJI0rNYecKN AKTHBHAsI CTPYKTYPa Pa3BHBaeTCsl He 10 IKCIIOHEHTe, a 1o
OKTAaBe, IPHU 3TOM MCIOJIb3yeTCsl CTepeoMeTPUsl OKTABBI.

Omnpeaenenbl He TOJAbKO 3aBHCHMOCTH CYILIeCTBOBAHUSI KUBOW KJIETKH, HO H
KOHCTAHThI, SIBJISIOLHMECS OCHOBOM, MJIH NpPeIeJIOM MCI0Ib30BAHUSI BHEIIHEH Cpebl

JKHBOH KieTKoi. UTo Takoe okTaBa ? IIpencrtaBum BOJIHY, HMEIONIIYIO 2 KOJIeOAHUS
B cekyHay. CTeneHu 3TOro 4ucja u ectb okraBa. IlpeneabHoe cocrosinue - 54 okTaBa.
OkraBa 54.375 - 310 ramMa - u3jayueHnue. 48 okTaBa - COJIHEYHbIH CBET M TaK jJaJlee.

CymecTByouiasi Hayka MMeeT COOCTBEHHYI) CHCTEMY 3HAHMid, MOCTPOCHHYI0 HA
atome bopa, tabamue MenaeneeBa, u Ha Ouosormu Buaam (rae jasrymka mnmeer
MO/KeTyJOYHYI0 Kesle3y, TO eCThb B MEePHOJ MeXKIy KBaKaHHeM OHA € YI0BOJIbCTBHEM
KyeT cajsimm). OaHa u3 koHcTaHT -KBA. JT10 - He Kazyc AkajileMUM HAYK - 3TO MPOCTO
oyepeaHasi CTyNeHb JOCTUTHYTBHIX 3HAaHWii, CJeAylOlias CTyneHb 3HaAHMH Oyaer
NMPUHAJIEKATh TaKKe AKaJeMHHM HAYK, 2 He TeM aKaJeMHsM, KOTOpPble MCIOJIb3YIOT
pe3yabTathl padoThl AKa/IeMHH HAYK U BHOCAT B HAYKY MYyCOp B Bujae UH(popMannoHoB
U TOPCUOHHBIX moJieil. Bece co3naHHble 3a mocJiefHHe TObl aKaJgeMHH HCNOJb3YHOT He
TOJBKO HAKOIJVIEHHBbIH onbIT M 3HaHusi PAH, ObiBIIMe cekpeTHbIe mMaTepuasbl 1-e
OT/IeJIOB PA3JIMYHBIX YYPeKICHUH, HO M 1e3MHGOPMHUPYIOT 00111eCTBEHHOCTDb, HCIOJIb3YS

HEBEKECTBO U 6e3l"paMOTHOCTI> CHCTEM YIpaBJICHUA OﬁmeCTBOM.
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Kak u3 myxu cjesathb ¢JjI0HA

Kak 13 Myxu noJry4uTh KpoKoAnIa

B ucropus pa3BuTHs MaTeMaTHKH €CTh 3aMeuaTeNbHbIN pooer - ot [Tudaropa nepemu
K 1 depeHnnanbHOMy HCUUCICHHIO, TPOITYCTHB TJIaBHBIN "MOIBOIHBIN KaMeHb'', 0 KOTOPBIN
celuac CoTHIKAETCS HayKa.

[Touemy-To HE BCE OIBITHI, MOATBEPKAEHHBIE HHCTPYMEHTAIBHOM 0a30i - MAaTEMaTHUKOM,
MMEIOT MECTO, HET BO3MOXHOCTH JUIsl U3yUEHUs1 aTOMHBIX CTPYKTYp. B oprannueckoil xumun
[0YeMy-TO BCE MOCTPOCHO Ha IIECTUTPAaHHHMKaX (IIpOeKIusi KyOHuka), B aTMocepe TyJsioT
LIUKJIOHBI M aHTULIMKJIOHBI, KOTOpBIE IPUHOCAT TemIeparypy ("'BeTep Noaydyaercs IOTOMY, 4TO
nepeBbs kadaroTcs" - O.'enapu, "Boxap kpacHOKOX)HX").

ITOT KaMeHb - "'30J10TOE ceueHue".

3os10TO0C CEeueHme.
Onpenenexue.
£ =(sqr(5) - 1)/2 =10.6180339887498948482045868343656381177203091798057628621354486227..
fi = (sqr(5) + 1)/2 = 1.6180339887498948482045868343656381177203091798057628621354486227..
(f1)? = 2.6180339887498948482045868343656381177203091798057628621354486227..
U3 coiicts: f1*f =1
B paborax aBTopa ecTh ompeneneHus: "S 30J0THIX IpaBWiI ceueHus ", codpaHo Ooiee
7000 dpakTanioB 30JI0TOTO CEUYCHUS.
Pemena 3amaua ®epma, co3manpl OUTO-QYHKIIMM KaK OCHOBA IOCTPOCHHS KHUBOU
KJICTKH.
Hns menukoB: arctg(f)"(f) = 36,60285697584023530.., moay4yusid YCTOWYHBOE
COCTOSIHME BCEX IOTCHIIMAJIOB IS YKUBOM KJICTKH, WK cemto. 3aech - (f2) B crenenn (f2).
Hcnonp3zoBanne (GpuTo-QyHKIMH TMO3BOIMIO IO IaraM IPOWTHCh O BCEM BO3MOXHBIM
npeoOpa30BaHUsIM B JKUBOW KIIETKE BILIOTH JI0 €€ YHUUITOXKCHUSI.
Kak Bmuser 301m0Toe ceueHue (M (QpakTaibl) Ha BBIYMCIUTEIBHBIN Mpolecc B

TPaAUIMOHHONW MaTeMaTuke?

PaccmoTpum nipumep.

3anauya 1. Kak u3 myxu caearthb cJioHa?

Hocryaar.
IIpn yMHOKeHMH nepeMeHHbIX (CTOPOH) B TpeyrojabHuke Ilngaropa Ha koHcTaHTY

SHAYCHHUSA YIJIOB HEC USMCHHAIOTCH.
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Iycrs a2 + b2 = ¢2

YMHOKHM KaxayI0 cropony Ha k: ka? + kb? = k¢?

YroJs ocrajici MpPe:KHUM, H er0 MOKHO M3MEHUThb TOJBKO €CJIM BBeAETe pa3Hble
MHOKHTEJIN.

BeiBoa: HopmupoBanue (M3MeHeHHe MacmiTada) B M30JIMPOBAHHBIX CHCTEMax He
IPUBOUT K M3MEHEHHUIO CBOMCTB CHCTEeMbl, 0a30Bbl¢ MapaMeTpPhbl - B JAHHOM CJy4ae -
YIJIbl, HE U3MEHAIOTCS.

HUcnoab3oBanue - B sijiepHOil (pr3uKe, OUOJOTUM U T.1.

Ecnu B34Th pe3MHOBYIO MyXy M HaJIyTh €€, TO MOJYYHM Ty K€ MYyXy, HO Pa3MepOM CO

cioHa. Bee cBolicTBa MyXU MPU 3TOM COXPaHSIIOTCSI.

Paccmompum ppaxman (1) 3onomoeo cewenus:

fi + f2 = sqr(5)

[lepemennslie B ypaBHeHUH (PpakTana (1) yMHOKMM Ha KOHCTAHTY f2:
L*f1 + H*f = £*sqr(5) IIpeobdpazoBanus:

1+ (£)?=6*Q*6G + 1), w1 + (£)? =2%(H)* + £, um £ + (£)* =1

B nosy4eHHOM TpEyroJIbHUKE UHBIE YIJIBL.

30J10TOCE cevyeHne U ero PpakTaabl (UX JOCTATOYHO MHOI0) ABJIAETCHA KPUTHYECKOMN
TOYKON IJIsl CHCT€M, B KOTOPBHIX NMPUHSITO NMPAaBHJIO NapajlieJbHOro mepexoca. Ilpu
H3MEeHEHUH JH00ro mapamMmerpa M3MEeHSIIOTCs TapaMeTphbl BCEH CUCTEMBI (TO eCTh MX HAI0
BCE MOJHOCTBIO ePeCYUTHIBATH).

OTO KE€ CBOMCTBO OTHOCUTCA K  HCIOJB30BAHMIO  BBICIIEH  MAaTEMAaTHKU
(muddepeHnmarbHoOe W MHTETPATBHOE HMCUUCICHUSA, W OCOOEHHO TIPH  pacyeTax
WIMHAPUYECKUX (DYHKITHIA).

BepHémces k myxe.

[Ipy n3mMeHeHnn pazMepoB MyXH MyTEM €€ "HaKkauku'" MOJydruM KPOKOAMJIA pa3MepoM
¢ MyXYy.

denoMeHaIbLHBIN MHUP MOCTPOCH C HUCIIOJIB30BAHUCM 30JIOTOIO0 CCUYCHUA, U HUKAKUMHU

pacuéraMu Helb3s IOMYYUTh MepeXxoaHble (YHKIIUHU, €CITU HE 3HATh BCE O 30JI0TOM CEUCHUHU.

A.Xatp100B. 3050TO€E ceuenue. Tom 1, 2.
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Mys3bikanbHOe 00pa3oBaHHe ATOMA

YTo0bl He OTCTABATHL B PA3BUTHH, ATOMHAsl CTPYKTYPa € POKIAEHUS MOJTyUHJIa
My3bIKaJbHOe o0pa3zoBaHue. My3bIKaJbHBIH MHUpP JUIS W3BJICYEHHUS 3BYKOB HCIOJIb3YET
pa3IUYHbIE MHCTPYMEHTHI - OT MWJIBl 10 OpraHa, MpU 3TOM BCE OHU HMEIOT BIIOJHE

MaTepI/IaJ'II)HHﬁ BU 1 HC MOI'yT MCUYE3AaTh IMOCJIC UCITOJTHCHUSA MEJIOAH.

MarepuanbHblii  BHJ HMHCTPYMEHTa OOECIEYeH CYyIIECTBOBAaHHEM CTAaOMIBHBIX
3JICMEHTOB, 3TH AJICMEHTHI ITPEJICTABICHBI B TabuIle MeH ieeeBa.

bonee oOmias Ttabnuia XUMHUYECKUX OdeMeHTOB (Tabmuna DnépoBa) COAEPKUT
XUMHUYECKHE AJIEMEHTHI, UMEIOIINEe CBOWCTBA anb(a, Oera pacmaja, a TakKe MPOU3BOIHHOTO
pacmaja, COpOBOXKIAIOIINECS TaMMa U3ITy9YEeHUEM.

OTOT JOMOJHUTENBHBINA PSJI MMEET Malloe BPEeMs XU3HU M JIUI1 HayKW HWHTEpeca He

npecTaBisieT (okKa T0HEeCENb 0 PHIHKA, JJIEMEHT UCUE3HET).

Uto0OBl aTOMHAsi CTPYKTYypa He cOexkalia, OHa 3aKJII0UEHA B KIETKY (KyOHK), 3Ta KIIeTKa

uMeeT 8 y3510B. KaxkapIil y3es1 HMEeEeT CBOI0 HACTPOMKY.

[Ipunsara crannmaptHas HacTpoiika kyouka - DO RE MI FA SOL LA SI NA, uro
COOTBETCTBYET MaHTHCCe .125, .250, .375, .450, .625, .750, .875, .975.

OTOT CTaHJAPTHBIN PsIl AOCTUraeTcs ApOoOIEHUEM OKTaBbI, U OTHOCUTEIBHO 3TOTO psla
CO3J1aH CJIyXOBOH ammapaT BcexX OMOCTPYKTYp Ha 3emiie (Ha Mapce OH MOXET OBITh JPYTUM).
UtoObl aTOMHasI CTPYKTYypa He OBpeIniIa ce0st BO BpeMsi CHa, OHa JIOTIOJIHUTENILHO 3aKIII0UeHa
B OKTa’Jlp, B KOTOPOM BC€ Y3JIbl UIMEIOT TOJIBKO OJIHY HOTy Ha MaHTHcce .750, 1o KOTOpoi U
IPOM3BOIUTCS HACTPOIKA KaK aTOMHOM CTPYKTYpBI [TOCIIE MPOCHINAHUs, TAK U BCEX BHEIIHUX

YCTPOMCTB Il BOCIIPOU3BOJCTBA 3BYKA.

BHemHuit KOHTYp aTOMHOW CTPYKTYpPHI - Kocadap (12 y31moB) u, 4TOOBI HE CO3/1aBaTh
CJIO)KHOCTU IIPU HAaIIMCAHUU MY3bIKAIbHBIX IIPOU3BEACHUN, 0a3y pelieHo coxpaHuTh (yOpas
HOTy NA), pu 3TOM 100aBHIIM TIOTYHOTA.

Honyunnu pax: DO vl RE v2 MI FA v3 SOL v4 LA v5 SI, npu 3ToM HacTpoiika
IPOM3BOJUTCS 110 BHEUIHEMY KOHTYDY.

Ecnu aromHas CTpyKTypa peIlIMT HACTPOMTHCA CaMa, TO CHapyXu OyAeM CIblaTh

KaKo(OHUIO.
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Bce 44 aTOMHBIX CTPYKTYpBI HACTPOEHBI 110 peHIéTKe KyOHuKa, BCE YaCTOThl COBMELICHBI

U CUHXPOHHU3HMPOBAHBI C YACTOTAaMH Y3JI0B KyOuka. Tak kak KyOMK MMEET CBS3b C PEIETKOM

aTMocdepsl, TO 3Ta CBSI3b UCMOJIB3YETCS ISl AUPUIKUPOBAHUS.

WneanbHON aTOMHOM CTPYKTYpbl (IIOJTHOCTBIO 3aIllOJIHEHBI BCE CBSI3U) HAa 3eMile HE

CYILECTBYET. DTa CTPYKTypa TOJIbKO B BakyyMme (B KocMoce) npu ycioBuM, 4TO HET HUKAKUX

PEMETOK MO TUITY TPYOOK CBSI3H.

OTpsIBas 1O JICTIECTKY OT WUICATBHOW CTPYKTYpHI ("'MIOOHIID - HE JHOOUIIE") MOTyduM

Bc€ MHOrooOpasue XHMHUYECKHUX DOJIEMEHTOB. Bce XWMHUYECKHue SIEMEHTHl (aTOMHBIE

CTPYKTYpBI) IO My3BbIKaJIbHOMY 00pa30BaHUIO pasjeneHsl Ha 12 rpymm.

1. "JlomkoapHas" - Bce BUABI rasa.

2. "Munaamme knaccel” - Boja.

3. "Cpennue knacchl" - TSHKENbIE )KUIKOCTH, CMECH.

4. "Crapuure Knaccol" - COMPOBOXKIACHUE MEPBBIX TPEX TPYIIIL.

5. "BeimyckHoM kiacc A" - MaTepuanbHbIE CTPYKTYpbl C BpPEMEHEM KU3HU 10 |

MUKPOCCKYH/BI.

6. "BeimyckHol kiacc b" - MarepuanbHble CTPYKTYphl ¢ BpeMeHeM >ku3Hu a0 1000

MUKPOCEKYH]I.

JICT.

7. "BeimyckHol kinacc B" - MmaTepuanbHble CTPYKTYPBI C BpDEMEHEM KU3HU 10 1 CyTOK.
8. "BoimmyckHoil kitacc I™" - MaTepuanbHble CTPYKTYPbl C BpEMEHEM KU3HU 110 124 nier.
9. "AcnupanTypa" - MaTepuaJIbHBIE CTPYKTYpPBI C BpeMeHeM ku3Hu 10 5000 ner.

10. "Kanauaatsl" - MaTepualibHbIe CTPYKTYPBI C BPEMEHEM >KM3HM CBBIIIEC | MUJUIMOHA

11. "JloxTopa" - (loka TOpbI) HEMHEPIIMOHHAsE Macca (YIpaBIeHHE BCEMH I'PYIIIaMu).

12. "AxaneMukun" - HEMHEPIIMOHHAS Macca - TUPHXKED.

Bcs ctpykrypa - enuHoe 11emnoe.

Tak, MaTepHagbHBIE CTPYKTYPBI C BPEMEHEM >KU3HU 10 | MHUKPOCEKYHIbl HEOOXOAUMBI

JJIA CO3JaHuA 0OMEHHBIX mponeccos, 0e3 KOTOPBIX HCBO3MOJKHA KNU3Hb.

Bce ctpykTypsl B KocMoce MerOT HEMHEPIIMOHHY0 Maccy. OTCYyTCTBUE MaTE€pHUaIbHbBIX

npubopoB onpezenseT e€ kak "TéMHas" Macca, a He 3HaHHWE CBOMCTB HEMHEPIIMOHHOW MAacChl

CO31aET NOHATUE "UEPHOM JBIPHI".
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B3aumocBsa3p  BceX CTPYKTyp 3aAaércs TakTOM (IUpHKEpP), a MY3bIKAIbHOE
npousBenieHne (GOPMHUPYETCS HEHMHEPIIMOHHONW MacCOW BBICOKHMX OKTaB C HMCIOJb30BaHUEM
KOMaHJTHON MY3bIKaJIbHON TabMuIbl 8*8 1 My3bIKaIbHON TabmmIeit 12%12.

O06pa3bl nepenarotcs Tadmuieit 24*24 (2 MOTHBIX OKTaBbI).

Kaxnmass atomHas cTpykTypa HMeEeT CBOM Habop HOT (Oapabamika TOXe yMeeT
pasroBapuBaTrh), BCe HOTHI MpUBEIACHBI B "My3bIKaIbHON TaOJIMIlE XUMUYECKUX DJIEMEHTOB

Maxkcuma".

YnpaBJjieHue OPKeCTPOM aTOMHBIX CTPYKTYP.

Cucrema Ynpasnenus no IIporpamme npou3BoauT U3MEHEHUE TOTEHLIUAIOB 3apsI10B HA
COOTBETCTBYIOIIUX OKTaBaX, CMEIAsi HOTHBIA psAJl aTOMHOM CTPYKTYpbI (IIpelenbl: HUKHUN
11%, Bepxuuit 122%). Aupuxep 3TO yUUTHIBAET U MEHSET MOCIE0BATEILHOCTD UCIIOJIHEHUS,
HE HapylIas HACTPOUKY.

B psne mect Ha 3emiie 6bUIHM 3aUKCUPOBAHBI 3BYKH, JOHOCAIIMECS U3 TIyOHMH OKeaHa.
OT0 00BEKTHI, UCHOJB3Ysl T€ K€ HACTPOWKH, MepeJaBalid yepe3 pemérky TekcThl. Kaxmoin
OyKBE€ TEKCTa COOTBETCTBOBaIA HOTa, ¢ 2007 roga HOTHYIO TPaMOTY TIEPEBENTH Ha PYCCKUH S3BIK
(4 oxTaBbI).

VYupasnenue - Tonapko [Iporpammuoe. Eciiu Byl camu n3MeHsieTe CBOMCTBA XUMUYECKOTO
3JIEMEHTA, MOKETE YCIBIIIATh BO3MYIIEHHBIE BO3TIACHI ATOT0 3JIEMEHTa, HO HUKOT/a He OyAeT
3BYKOB, KOTOPBIE BBIXOSAT 3@ pAMKH TaOJIUIIBI.

OcobenHo 0oyTIMBa BoJa (TPUTHIA).

Bce 3Byku, WuCHOJIHSEMBIE ATOMHBIMM CTPYKTypaMH, JOCTYIIHbI BHEIIHEMY

BOCIIPOM3BOICTBY ITOTOMY, YTO UMeeM OOIIYIO PeHIETKY M 00IIyI0 TabJHIly pacrio3HaBaHHUS.
YenoBek nMeeT BCE HEOOXOIMMOE ISl MPOCITYIINBAHUS MY3bIKH aTOMHBIX CTPYKTYD -

MO03BOHOYHMK, MO3T. TO, 4TO HE CIIBIIIHO B IBHOM BUJI€, MOKHO CIYIIaTh MHBIMU CTPYKTypaMu

(U1 TPOCITYIIMBAHUSI HOBOCTEH MPHJICIaHbl YIIIH ).
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Bcé siu m3BectHO 0 Kocmoce?

B ycnoBusix orcyTcTBUS Y HayKu 3HaHUK 0 KocMmoce Tam stydiie jgetaTh Ha METie

1. Benenue

B 1O Bpemsa, korma KOCMUYECKHE Kopabmu Oopo3asaT OeckpailHuE IPOCTOPHI
pacumupstoericss BeceneHHoM, Korga Kaxablil 1o OTKPbIBAIOTCS HOBBIE 3BE3/bl, CO3BE3IUS U
naxe cnuproBble (!) T'asakThku, a TakKe Y4YUTBIBasg COBEPLUICHCTBO MaTEeMaTHYECKOIO
amnmapara, HCIoJIb3yeMOro IIPH pacueTax, HET HEOOXOAUMOCTH MOBTOPATH a30yYHBIC UCTUHBIL.

Opnnako 3ametnM, 4To B KocMoc Helb3st cOBAaThCS €O CBUHBIM PbLIOM, B Kocmoce neraror
HE TOJBKO "KMpnuyu'", T.€. METEOPUTHI, IIJIAHETHI, 3Be311bl, HO U HJIO.

Kpome toro, Oyner mokazano, yto KocMoc - 3T0 He MecTO AJis MPOTYJOK, a cpena
oOuTaHusl, 1 HE TOHUMAaHUE CMBICTIA ATOW CPEeIbl MOXKET UCIIOPTUTH HE TOJIBKO HACTPOCHUE.

AcTpoHOMHS, KaK HayKa, pa3BUBaETCs ¢ TOTO MOMEHTa, korjaa y ['omo [lanyc (uenoBeka
C DJIEMEHTaMH MO3Ta) oTBaImiIcs XBOCT. [Ipodeccus actpoHoma - 3TO TpeThs npodeccus Ha
3emuie, U BECh Ipy3 3HAHUH, MOJTYyUEHHBIN 32 BCIO UCTOPHUIO Pa3BUTHS YEJIOBEUYECTBA, B IEPBYIO
ouepenb kKacaetcst KocMoca. 3eMiist mocieoBaTenbHO (32 3TO BpeMsi) MoObIBajia Ha TPEX KUTax
(cmoHax), BOKpYT 3eMJIi OOJITATUCh pa3HbIC HETIOHIATHBIC CBETHIIA. MOYKHO OBLIIO CBECUTH HOTH
Ha Kparo 3eMJIM U OTPOraTh 3TH CBETHIIA pyKaMu. 3aTeM 3eMJIsl Tpruoopesia OKpyrible (Gopmsl,
U cama crana oerath BOKpyr ConHia. Ha cerojHs To4HO paccuuTaHbl BCe apaMeTphl 3eMITH,
U BCETO TOTO, YTO BOKPYT Hee HaXoAuTcs. VI3BECTHO, UTO MBI OBUTH BCE CO3JaHbI U3 MBLIEBOTO
obnaxa, 1 Mo3r ['omo Lamyc - 3T0 OTJIOXKEeHHsI TBUIH B CMECH C IPUPOAHBIMU Ta3aMH.

PaccmarpuBas Kocmoc He ¢ Touku 3peHus jomanu [IpkeBanbckoro (MOsICHEHUS - B
TEKCTE KOHCTAHT), IPUIEM K BBIBOAY, UTO ACMpPOHOMUU, KAK HAYKU, He CYU{eCmayem, 1 Bce
M3BECTHBIE MOCTYJAThl - MEpa MPOCTPAHCTBA, BPEMs, CKOPOCTh, BOMPOCHI CYIECTBOBAHMS
Kocmoca, u B epBy1o ouepe/p - CUCTEMBI )KU3HEO0eCIeueHusl, PUIETCS, XOUETCSl ATOr0 WU
HET, NepecMoTpeTb. Mbl BUIUM TO, YTO BHJIUM - Y KOIIKH TOXKE€ €CTh NPEACTABICHUE O
Kocmoce, Ho ee onucanne Kocmoca Hukoro He uHTEpecyet. Uto o3Havaet 3ta ¢ppasa ? To, uto
YeloBeK COo 3peHreM paccMarpuBaeT Kocmoc (v co3maer mpubopsl) Ha 0a3ze cOOCTBEHHOTO
3peHUs, T.€. OTHOCUTEIHHO TOM HHCTPYMEHTAIBHON 0a3bl, KOTOPYIO OH MOTYYHIL.

W3MeHUB CMBICIT CKa3aHHOT'O, MOXHO JJOOABUTh, YTO YEJIOBEK BUJIUT TOJIBKO TO, YTO EMY
naHo BuneTh. M3BecTHO, uTo I'oMo [lamyc - mapb mpupopl, 1 KpoOMe TOTO, OH €IIIe U MOoA00eH
bory. Ho naps kakoii mpupobs! ¥ KakoMy bory - Bce 11oka U3JI0KEHO B CKa3Kax.

Mo’kHO, KOHEYHO, 33/1aBaThCsl BOIIPOCOM - €CTh JIU )KU3Hb Ha Mapkce (XynoxHUK biox),

CKOJIBKO BOAbBI Ha HYHC, CKOJIBKO JIET HaM €11€ HEXUTHCA 1101 JIACKOBBIM COJ'IHHGM U T.AO.
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Kocmuueckuit kopabap "Mup" B3neTaeT moJ pyKOIUIECKaHUsS IIEHTpa YTpaBiCHUS U
MArko nuienaercs B Tuxuit OxeaHn.

Urto 310 - onisiTh aBurarenu? [louemy 3emist He KyBbIpKaeTcs pu ABMKeHHHU B KocMoce,
€CJIM ee LEeHTp TshkecTu HaxoautTces B FOxHoM monymapuu? Bee 3Hanust o JIyHe mosydeHsl,
KOHEYHO, U3 COBPEMEHHBIX HICTOYHUKOB, B IepBY10 ouepeib Y Kozbmbl [IpyTkoBa - 3auem Jlyna
JTHEM, €CITi THEM U Tak cBetiio. [louemy ¢ 3emmu BuaHo 59 % noBepxHoctu JIyHbI, HE OBLTO
BBISICHEHO JJaKe TTOCIIe TIPeObIBaHUS TaM acTPOHABTOB ((uiabM o mocerieHuu JIyHbr ObUT CHAT
Ha 3emie). Koneuno, mb1 0 Kocmoce 3naeM 6osbine, yem o 3emiie, HO OMSTh JK€ - Ha YPOBHE
nowaau [Ip:xeBanbCckoro.

W3noxkeHHBI MaTepuan TO3BOJIET 1O JAPYyroMy B3IVISHYTh Ha MPOOJIEMBI
cymiectBoBanusa ['omo llamyc, moAKOppEeKTHPOBATH MUPOBO33PEHUE U HE BBIMJIAAETH J[oH
Kuxorom nepen BetpsiHpiMH MenbHULIAaMU. UTo Takoe KocMmoc, kak mMpou3BOAUTCS IBUYKEHUE
B HEM, YTO TaKoe aTMocdepa U KakK JajieKo oHa mpoctupaercs, uto Takoe Comnie ? CKOIbKO
MOJKET OBITh IJIAaHET B CTaHAAPTHOW KOCMHYECKOW CHCTEeMe, MOYeMy HEKOTOPBIC TUIAHETHI,
Hanpumep, Benepa, Bpaiaercst B 00paTHOM HaIlpaBICHUU U T.J.

Bc€ sro mznmoxkeno B MoHorpadum "OcHOBbI HeOecHOM MexaHuku'. OTAeibHBIC
BBIZICP’KKHU IPUBOJSTCS HIKE.

Hcxonst u3 mbuieBOro Havajia MO3ra, pe30HHO MPEAINOJIOAKUTh, YTO HE CYIIECTBYET
Ipyrux GopMm MaTepuu, Bce, YTO OKPYKaeT Hac, 3TO MaTepualbHbIE Tela, HEKOTOPbIE U3 HUX
MO’KHO TOUIYTaTh, ONPEAETUTh BeC, TeMIleparypy u T.1. Bce mMaTepuanbHble Tena MOXKHO
pacnionoxkuth B Tabmuiy (MeHzeneeBa) COIVIACHO BECOBBIM mapamerpam. [lpu sTom
YYUTHIBACTCS, YTO HAMMEHbBIIas Macca (KBapK) TOXKe MaTepHUaabHa - CBOET0 poja mblTuHKa. Ha
9TOW IBUIMHKE JIEPKUTCS BCSI COBpeMEHHas Hayka. OIHaKo CyIIecTBYET U IIapoBasi MOJIHUSA,
TO €CTh HE MHEPIMOHHAs Macca, a 3TO - aHaXPOHU3M, IOATOMY €CJIH TJe - JTMOO U MOSBUTCSA
[1apoBasi MOJHHS, €l MECTO Ha DJEKTPHUUECKON CTAHIIMU - 000TPeBaTh BOAY JJISL TIOTyUEHUS
anekTpodHeprun. KoHeuHo, paccMaTpuBaTh COBPEMEHHYIO SHIUKIIONEAUIO 10 (PU3UKE MOKHO
tonbko Ha BcTpedax KBH (kimy0a BecenbIX M HaXOMUYUBBIX), & COBPEMEHHBIE TEXHUUYECKHE
CpEICTBA - Ha YPOBHE MOJIBOJIHBIX J10/10K JK1oJis BepHa.

KonnenryanbHast 0CHOBa MaTepHuaia - I0NOJIHEHUE K MOHOTpaduu "X 00 JHBIH SAepHBIT
cunTe3". Pacuersl U cOMpPOBOAUTENBHBIN MaTepHall aH TOJbKO B MCIOJHEHUH K PEaJTbHbIM

buznyecKUM BeIMYMHAM, OCHOBAHUS KOTOPBIX MPUBEACHBI B MOHOTpaduu.
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2. CucremMbl KOOpAMHAT.

ACTPOHOMHYECKHE CUCTEMBI KOOPAUHAT.
HamnpasieHue 1BUKEHUS CEBEPHOTO
notoca mupa ¢ 1600 r. mo 2300 r.
3Be3HOe HEOO BCETIa pacCMaTPUBAIIOCh
TOJILKO B OTIPEICIICHHOM 3/1eCh CUCTEME
koopaunar. B Kurae, npasaa,
KOOPJAMHATHOU ceTKH 10 XV Beka He
OBLJI0, TIOKA €€ He 3aBe3JIU Ty/la U3
EBpomnbl. KoopannatHas ceTka Bceraa
paccMarpuBanach OT TEKyIIen
MOBEPXHOCTU 3E€MJIH, PU KOHKPETHOM
3HAYECHUH T'PABUTALMOHHOMN IIOCTOSHHOM.

lopuzoHTanpHas cucTeMa KOOpIUHAT.
A - HampaBJICHUE BUIUMOTO BPAICHHUSI
3BE3IHOTO HEOA.

B - 3enur, C - Hagup.

h - BeicoTta - q1yra Kpyra BBICOTHI OT
TOPH30HTA JI0 CBETHJIA.

L - A3umyT - Ayra ropu30HTa OT TOUKHU
10Ta JI0 Kpyra BBICOTHI CBETHJIA
(otknaabiBaetcs ot 0 1o 360 rpaaycos B
3armaJiHOM HaIpaBJICHUN ).

DKBaTopualbHas CHCTeMa KOOPAMHAT.
A.HanpasneHnne BUIUMOTO BpalleHUs
HeOECHOU cephl.

B. CeBepHblil nmositoc Mupa.

C. Touka OCEHHEro paBHOJEHCTBHUSI.

M. Touka BeCEHHETO paBHOJCHCTBUS.

E. IOxHbIl1 noIt0C MUpa.

Curma - CKJIOHEHHE- Ayra CKIIOHEHHS OT
sKBaropa Ao ceetuia (ot 0 1o

90%).

t - YaCOBOM yTroJI- yra 3KBaTopa MEX1y
MECTHBIM MEPUIUAHOM U KPYrOM
ckioHeHud (o1 0 1o 24 4 B HanpaBJIEHUU
A).

Anbda - mpsiMoe BOCXO0XKJIEHHUE - TyTa
9KBAaTOpa OT TOYKU BECEHHETO
PaBHOJICHCTBUS /10 KpyTa CKIIOHEHHUS
ceetuia (ot 0 10 24 4 B HanpaBJIeHUH A).
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DIIUNTUYECKas CUCTEMA KOOPAUHAT.
A- HanpaBneHne BUIAUMOTO BpalleHUS
HeOecHOH cdepsl

B- CeBepHblii moJiroc Mupa

C- OxHbIi noJIt0C Mupa

J- Touka oceHHEro paBHOJECHCTBUSA

E- Touka BeCEHHEr0 paBHOAEHCTBUS

F- CeBepHblii MOJIOC SKIUNTHKA

G- KO KHBIN OIIOC SKIUNTHKHA

Bera - skaunTrdeckas
(acTpoHOMHYECKAs ) IIHPOTA - AyTra Kpyra
IIUPOTHI OT SKIUIITHKH JI0 CBETHIIA

(o1 0 10 (+/-) 90°)

JIamOma - srImInTrdecKas
(acTpoHOMHYECKAs) AOJITOTA - AyTa
SKJIMNTHUKH OT TOYKH BECEHHETO
PaBHOJEHCTBHUS 10 Kpyra IIUPOTHI
cBetuiia (orcuuThiBaeTcs ot 0 10 360° B
HaIpaBJIC€HUU BUJIUMOIO TOJUYHOTO
nekeHust CoytHIa)

(+/-) 90° - mIFOC OTHOCHTCH K CEBEPY,
MHUHYC - K IOTY OT 9KBaTopa M SKJIUITHKE
COOTBETCTBCHHO.

Kak BUIIHO U3 MpUBEIEHHBIX BBIIIE CUCTEM KOOPIMHAT, UCIOIb3yEMbIX B aCTPOHOMUM,
3emJtst, Kak U mpeke (KOoraa MOKOWIACh Ha TPEX KUTAaX) SBISETCS IIEHTPOM MHpA.

Ocp BpanieHus 3eMJIM HalpaBjeHa Ha LIEHTP Mupa, T.e. Ha [lonsapHyto 3Be3ny. OnHako
CJIEYyeT 3aMETHUTh, 4TO 3eMJisl IBUraeTcs He B HanpaBJennu K [oasipuoii 3Be31e, a Mape,
Benepa u apyrue njianersl uMer0T cBOI0 [loJisipHyI0 3Be31y.

OTnU4UTENbHOM OCOOCHHOCTBIO BBIIIE MPUBEACHHBIX CUCTEM KOOPAMHAT SIBIISETCS TO,
YTO WHCIIOJIb30BAHME WX JOMYyCTHMO TOJILKO B TpOCTpaHcTBe EBkimuma, korma moOas
KOOpJMHATa MPSIMOJIMHENHA, TO €CTh HET MPHU PaclpOCTPAHEHUH MPSIMBIX YUYAaCTKOB Pa3In4HON
IUIOTHOCTHU WJIM YYaCTKOB, U3MEHSIOUINX HallpaBiIeHHe Jyya (ri1a3a, npubopa). OTMeTHM, 4TO
3TO KacaeTcsl TOJIbKO OPraHOB OLIYIEHUH YeIOBEKa.

CucreMbl KOOpPAWHAT MPEANONAralOT HaJIM4he PABHOTO 3HAYCHUS YCKOPEHHS CHIIBI
TSDKECTHU B JII000H TOUKe u3MepeHus (Ha 3emiie 3TH TTOKa3aHMs Pa3IMIHbI).

CucreMbl KOOpPAMHAT MOTYT OBITh HCIOJNB30BaHBI TaM, TIJI€ €CThb PaBHOMEPHO
pacnpenenensble Macebl. Cunraercs, 4To KocMoc - 3TO 04€Hb JalleKo, TO3TOMY BCE CUCTEMBI
KOOpJMHAT PacCUMTaHbl HAa yKa3aHuWe TOuedHO Mmacchl. Ilpeamonaraercs, 4ro 3emis - 3TO
rpyla Mycopa, BO3HHUKIIas B pe3yjbTare NnepepaboTKM KOCMHYECKOW IbUIM, U CHUCTEMY
KOOpJMHAT MOHO MCIOJIB30BaTh JIIOOBIM CIIy4aiiHBIM 00pa3oM, Oe3 yueTa pernepHbIX TOUeK B

Kocmoce u cuctem camoii 3eMin.

— 149 -




A.M.Xarb100B «Bcé nu n3sectao o Kocmoce?»

3. 3Be3aHoe HEDO

['omo Llamyc B cocTOsIHMM paccCMOTPETh BHUMATENBHO 3BE3JHOEC HEOO B TEUEHUE CYTOK,
HaxXoJsCh Ha 3KBarope. Vcnonb3ys NOCTyNmHBIE cpeicTBa HAOMIOACHMS - ria3a, TeJIecKol, a
TaK)Ke JJaHHbIe eMy Jiomasio [IpskeBanbckoro (cM. cuctema (pU3nIecKiX KOHCTAHT) CUCTEMBI
U3MEPEHMs, OH B COCTOSHUM MPOM3BECTH OILIEHKY wHcnoib3oBanusi Kocmoca B
HapOAHOXO3sMCTBeHHBIX wensix. Korma Her o6makoB, 00pa3oBaBLIMXCS B pe3yJibTaTe
WCIIApEHUsl YacTH BOJHOW mMoBepxHOCTU 3emiu, HeT CosiHna v JIyHBI, MOKHO HE TOJIBKO
HAOJI0IaTh OTJIENbHBIE TaJaKTUKH, 3BE3[bl, IJIAHETHI, KOMETbI, METEOPUTHI, HO U CMEJO
npeacTaBuTh cebe kpailt Becenennoii, rae eme He crynana Hora ['omo Llamyc.

Bcenennan - samo 6ca okpyscaouiana Hac 4acmov MamepuaIbHO20 MUpa, 00CMynHa
Habwoenurw. Bcee octanbHoe BeeneHHOW HE SIBIASETCS M OTHOCUTCA K HEIOPA3yMEHHIO.
BaxkneiiimmmM noctynaTtoM SIBISETCS MPUHINI, 4TO (pyHIaMEeHTaJbHbIe 3aKOHBI IPUPOJIBI (B
YaCTHOCTH, 3aKOHBl (U3MKH), YCTAaHOBJICHHbIE W TMPOBEPEHHBIE B J1A0OPATOPHBIX
HKCIIEpUMEHTAaX Ha 3eMJe, OCTalTCs BEpHBIMH i Bcell BceneHHOM, U Bce sIBIeHUS,
HaOmoaeMbie BO BeeneHHOM, MOTYT OBITh OOBSICHEHBI C TIOMOIIBIO ATUX 3aKOHOB.

ba3oBas enuHuIIa pacCTOSHUS - TAPCEK - 3TO PACCTOSHUE, C KOTOPOTO CPEeIHUN paanyc
3eMHoOI opOuTHI (1 acTpoHOMHUYECKas €AMHUIIA), TEPENeHIUKYIAPHbIA yriy 3penus ['omo
Hamnyc, Buzen oz yriaom 1 (cexynmy). 1 mapcex(ric) = 206265 a.e. = 31*¥10%° m.

CgeroBoii roag = 0.3066 mnc. Mcnonp3yroTcsi KUJIO W MeEranapceku, IUaMeTp Hallei
["amakTuku paBeH 25 KIC (KUIOMApPCeEK).

Ucnonbiys addexr Jlonmiepa, o BETHINHE KPACHOTO CMEIICHHSI yCTAHOBJICHO, YTO BCE
lanakTuku OT HAC APanaroT, HO CKOPOCTh UX ApPANaHus HE MPEBBIIIAET CKOPOCTh CBETA. JTH
["aakTUKK ¥ HE TTOI03PEBAIOT, UTO AAJIEKO HE YOCKHIIb, OHU YK€ 00Bsi3aHbI chepoit Xab0a.
Bcenennas - 3To 10cTaTOYHO MOJI010€ OOpa3oBaHue - He 6osiee 13 Mitpa jieT (HEMHOTO paHbIIe
notona Ha 3emie), paauyc Beenennoii - 4*10% cM. Jlanbine Becex oT Hac y6eskanu KBas3apsl -
6onee uem Ha 1.67*10%® cm. BercTBo OT Hac - XaOTHYHOE, PU TOM 3BE3JbI MOTYT JaikKe
CTaJIKUBAThCS U HACTYMAaTh APYT APYTY Ha MSTKH.

Kak u B cpeae oouranus ['omo [lamyc, Becenennas coctout us rasza, mbutd (MEK3BE3THOM,
a HE KOMHATHOM) U IOCTaTOYHO TUIOTHBIX CT'YCTKOB M3 IIEHHBIX MUHEPaJoB. Mcnonb3ys peruar
ApxumMena v TOCIEAHNE JOCTHKEHHUS HAYKH B 00J1aCTH METPOJIOTHH, YIATOCh B3BECUTH 0CO00
LICHHBIE 3Be3/Ibl. ATOMHBIC Si[pa U HEUTPOHHBIE 3BE3/Ibl UMEIOT IUIOTHOCTH 0 10" r/em?,
TJIAHETHI U 3BE3]1bI MAJIOIIEHHBIE (00IIeH MoCcae0BaTeIbHOCTH) -

1 r/em?, TanakTuka umeer miotHocth 10724 r/cm?. Kpome Toro, yaanock ckpeITh ot I'omo
[Mamyc HekoTOpyI0 4YacTh Macchl (CKpbITas Macca BceneHHOI), KOoTopas MOYeMy-TO He
cBetutcs. EcTh mpenmosoxkenue, yTo Bo3pacT Beenenno Oonbline Bo3pacta 3eMiid, HO 3TO
TOJBKO AOTajgku. XUMUYeckH BceneHHas coctouT w3 Bomopoaa H, remms ‘He ¢ maoi

npumechio “H, *He u Li. IlyreM uX mHepeMelMBaHHs OHBIX ObLIa MOJyueHa TaOiuIa
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MenneneeBa. Manasi 107151 aHTUIIPOTOHOB B KOCMHUYECKUX JIydaX MOATBEPKIAET BEPCHUIO, UTO
OCHOBOM BceneHHON SBIAIOTCS TPOTOHHBIE AaTOMBI, T.€. BEIIECTBO TIpeo0IagaeT Haj
aHTHUBeEIIeCTBOM. BceneHHas 3amojiHeHa AJIEKTPOMArHUTHBIM H3JYyYEHHEM C YEPHOTEIbHBIM
cnektpoM u temneparypoit T = 2.7 K. D10 uznydeHue octaioch OT paHHUX CTaAUN 3BOJIOIIUN
BcenenHoit u He MOXET MPUHAUIEKATH 3Be37aM, MOITOMY M HA3BAaHO PEITUKTOBBIM.
PennkroBoe u3iIydeHHE aHU3OTPOMHO - €ro TeMIleparypa HE 3aBUCUT OT HaIlpaBJICHUS.
Habmroarorest ce30HHBIE BapUalliy JUMOJIBHOM aHU30TPOIIHUU, COOTBETCTBYIOIINE U3MEHEHUIO
ckopoctH (+/-) 30 KM/cek, KOTOpble BbI3BaHBI BpalieHneM 3emin BoKpyr CosHia (4To Jaet
HOBOE '"KOCMOJIOTMUYECKOE" /10Ka3aTeIbCTBO IPABMIBHOCTH T'€JIMOLEHTPUYECKONH CHCTEMBI
Konepnuka).

N3 mpouwtoro BeeneHHONM MOKHO BBIJIETUTD CIIEYIOIICE:

['paBUTaIIMOHHOE B3aUMO/IEHCTBUE SBISIETCS €UHCTBEHHBIM, KOTOPOE HE SKPAaHUPYETCS
Y HE HACBIIIAeTCs (2 HA00OPOT, YCUITMBAETCS ) C YBEIIMUEHUEM KOJTMYECTBA BEIIECTBA, [IOATOMY
OHO JIOMUHUPYET HaJ[ IPYTUMHU B3aUMOJCUCTBUSIMHU B JOCTATOYHO OONBIMX MacmiTabax. M3
pa3HBIX MoOJEJNeH cleayeT OAWH BBIBOJ - BcenenHas Obuta OXHOPOJAHOW W MEHBITUX
MacIITadoB.

Havanpnyto craguio pacmmpenus BeeneHHOH, KOraa II0THOCTH SHEPTUU U U3IIy4EHHs,
a TakKe TeMIieparypa ObUTH BRICOKH, Ha3bIBAIOT MHOT/Ia BOBIITNM B3pBIBOM, TO €CTh BCS Macca
Bcenennoii BMecTe ¢ razamu, MbLUIbIO, 3B€3/1aMU, U3TyYEHUSIMU, Obl1a COOpaHa B TOUKY U IOCIe
MOJTy4YeHHUsl NIMHKA 3Ta To4yka B3opBasiack. C 3eMiM 10 CUX MOP MOXKHO HAaOIIOAAaTh UTOTU
passutuss Bcenennoit. IIpeamosiaraercsi, 4To TaJlAKTUKaM HAJI0ECT KUTh CAMOCTOSTENBHO,
yberas ot 3emiu, u uepe3 20 MIp[ JET OHU MOBEPHYT 0OpaTHO, YTOOBI MPUATH K UCXOIHOM
dbopme - Kk Touke (¢ 3emsn 3TOT OyAeT XOpOIIo BUIHO). PazmuyaroT CUIBHBIA U CIIa0BIA
BapHaHThI aHTPOIOJIOTUYECKOT0 MPUHIINUIA B KOCMOJIOTUU. CyTh EPBOT0 U3 HUX 3aKIII0OUAETCS
B TOM, YTO Hallle ToJI0kKeHHE BO BeenleHHOM (Kak BO BpEMEHH, TaK U B IPOCTPAHCTBE) BCE KE
SIBJISICTCSI IPUBUITUTHPOBAHHBIM B TOM CMBICJIE, YTO OHO JIOJDKHO OBITH COBMECTHUMBIM C HAIIIUM
CylIecTBOBaHMEM B KauecTBe HaOmomarens. CmaOblii  aHTPOMOJOTUYECKHH TTPUHITUT
MO3BOJIAET JielaTh KOHKPETHbIE U IpOBepsieMble Mpeackazanus. Hampumep, coBpeMeHHBIN
BO3pacT BeenenHoi MOXHO MPUOIMKEHHO MPEAICKa3aTh 10 U3MEpeHHs OCTOssHHONW Xab0a,
€CJIM YUYEeCTh, YTO CYLIECTBOBAHUE KMU3HU Ha 3eMII€ CBSI3aHO C MPUTOKOM 3Hepruu ot ComHIa,
B BpeMs sku3HM CONHIA Kak TUNH4HOHM 3Be3asl paBHo 10'° ner. CormacHo cumbHOMY
AHTPOIIOJIOTUYECKOMY TIPUHITUITY, cama BceneHnHas, 3akoHbl (pu3uku (MOCTpOCHHBIC Ha 0a3e
KOHCTaHT Jjomanu [IpkeBaibcKoro), KOTOPEIMU OHA yMpaBIseTcs, U e (yHIaMEHTAIbHBIE
napaMeTpsl TOJDKHBI OBITh TAKKMMH, YTOOBI B HEMl HA HEKOTOPOM ATaIle IBOJIIOINH JOMYCKAIOCh
cymectBoBanue HabOmomarens (I'omo Ilamyc). OTo o3Hauaer, yTo eciau HE OyIeT HOBOTO
MOTOIMa, MBI CMOXXEM HaOJt01aTh HOBBIM bBONBIIONH B3pBIB M C TOMOIIBIO COBPEMEHHBIX

TEXHUYECKUX JOCTHIKCHMM KOPPEKTHUPOBATH PA3BUTHE HOBOW BCENeHHONW B HYXHOM s
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HapOJHOI0 X0341CTBa HalpaBiIeHUHU. BTopoe Hayano TEpMOAMHAMUKH IJIACUT: MPOLECC, IPU
KOTOPOM HE MPOMCXOAUT HUKAKUX HU3MEHEHHH, KpoMe MepeJauyd Terja OT ropsyero Teia K
XOJIOTHOMY, HEOOpaTUM, T.€. TEIJIOTa HE MOXKET EPEXOUTh CAaMOIPOU3BOILHO OT XOJIOAHOTO
Tena Kk ropsueMy (mpuHumn Kiaysumyca). Jlias paBHOBECHOTO Ipolecca €cTh IOJHBIH
muddepeHiman GyHKIUMHE COCTOSHUS S, Ha3BaHHBIN IHponueii. I1pu HeoOpaTUMBIX Ipolieccax
SHTPOMHS TOJIBKO BO3PACTAET, MPU OOPATUMBIX OCTaeTCs HeusMeHHOH. [IpumeHsss BTopoi
3aKOH TEPMOJAMHAMUKU K 3aMKHYTOW BCelleHHOM, TO MOJy4YuM BBIBOJA O "TEIJIOBOM CMEPTH
Bcenennoit". Ho B sBOmMIONIMEM BeeneHHOM CyleCTBEHHYIO POJIb UTPAET TATOTEHUE, KOTOPOE HE
NPUHUMAIIOCh BO BHUMAaHUE, U eciiv OyIeT HaiiieH epasumon, v ero yaacrcs o0y3aars KapHo-
LIMKJIOM, TOTJa BpeMs ¥ IPOCTPAHCTBO MOTYT CYILIIECTBEHHO U3MEHUTHCSI.

OnHoit 3 ocobeHHOCThIO BceeneHHol siBisieTcs BakyyMm. Ero MOXHO MOJTydYdTh W Ha
3emJie, a TaK KaK BaKyyM - 3TO Cpe/a, COAeprKaliasi ra3 Mpu JaBJICHUIX, CYIIECTBEHHO HUXKE
aTMOC(EepHOro, TO HET HUKAKUX JaHHBIX, YTO 3TO Takoe. XOTs NPEACTaBICHUE O BaKyyMe
CTaJI0 HEOTHEMJIEMOM YaCThI0 COBPEMEHHBIX TEOPHil, CYyLIECTBYIOT OCHOBAHUS 10JIaraTh, 4YTO
BKJIIOUEHUE B PAaCCMOTpPEHHUE TpaBUTALMM MPUBOIUT K cepbe3Hod mpobieme. CoriacHo
MPUHIINITY 3KBUBAJIEHTHOCTH, YHEPTHS BAaKyyMa I'paBUTUPYET U BXOJIUT MOITOMY B YPaBHEHHS
o01iel Teopuu OTHOCUTENBHOCTH. OrpaHUYEHHE Ke Ha TUIOTHOCTh SHEPTUHU BaKyyMa, KOTOpOe
TONydYaeTcs U3 OMbITA, OKA3BIBAETCA HA MHOTO HOpsAAKoB (mpumepno B 10* pas) menbire
SHEPruM, CBSI3aHHOW, HAmpuUMep, C TJIIOOHHBIM KOHJAEHCATOM. MeXaHu3M yMEHbIIECHUs
IUIOTHOCTHU YHEPTHH BaKyyMa HEU3BECTEH.

OO6nacTh aCTPOHOMMH, M3y4arolllas CTPOECHUE, YCTOMUYMBOCTH M SBOJIIOLUIO 3BE3THBIX
CHCTEM - 3TO 3Be3lHasi JUHaMUKa. OOBEKThl N3yUeHHs - IAPOBbIE U pacCesHHBIC 3BE3/IHBIC
CKOIUICHUS BHYTPH T'aJIaKTHK, TaJaKTUKU B L[EJIOM, B TAK)KE€ CKOIUICHUS TaJlakTUK. BbIBeeHbI
COOTHOILEHUS, YUUTHIBAIOIINE CAMOCOTIIACOBAaHHOE (HAa COBELIAaHUHU MEXIy 3BE3JaMH) MOJe
TATOTEHUS, CTOJIHOBEHHS OTJAEIBbHBIX 3Be3/ B OOphOE 3a MPOCTPAHCTBO M MIpU OErCTBE U3
TaJaKTUKU (CTOJIKHOBUTENIbHBIE WICHBl YypaBHEHHUS - HWHTerpajga crojikHoBeHui). Ilpu
IPaBUTALMOHHONW HEYCTOMYMBOCTH pa3BUBAIOTCS CHHpalbHbIE TaJaKTUKUA. 3Be3Ja MOXKET
UCIApUTHCA, TO €CTh HE3aMETHO HCUE3HYTh M3 TajakTuku. lcmapeHue 3Be3n sBIsSETCS
OCHOBHBIM (DaKTOPOM, OTIPENIEIISIONIUM IBOJIOLHIO IAPOBBIX cKorieHud. [Ipu umcne 3Be3n
OoJIbIIIE OINPEEIEHHOTO 3HAYCHHUS, B PE3yJIbTaTe CTOJIKHOBUTEIBHOM 3BOJIIOLUU CKOIJICHHUE
MOXXET CKaTbCsl (OT CTpaxa) Ha CTOJBKO, YTO €ro pazMep NMPHUOIU3ZUTCS K TPAaBUTAIIMOHHOMY
paanycy, a 3TO HpUBEIET K IpaBUTALMOHHOMY KoJjuiancy. Takum oOpa3oMm 00pasyroTcs u
YepHbIE IBIPl. DTO OCOOCHHO Ba)XHO TEeM, KTO OyAET IMyTEHIeCTBOBATH MEXAY TaKUMH
3Be3/1aMu - Bac MOryT He pacnio3HaTh ¥ BOBJIEYb B 00pa30BaHNE YEPHOM JBIPHI.

3Be3/bl UMEIOT aTMOC(EPY, ITEKTPOMATHUTHOE U3TTyUYeHHE KOTOPOil 6€3 MOoCiIe Iy oIIero
NEepPEenus3IydeHuss CO Cclie3aMM TOKMAAaeT 3Be3ly B IOMCKax MpucraHuiia. l3mepeHsl

TCMIICPATYPhbI 3B€3, COCTABJICHBI KaTaJIOTH U PCKOMCHAAIINN, KAKHUC 3BC3JIbl B KaKOC BPCMH
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rojja MOXHO TOCEIaTh. 3BE3/bl HOPMHUPYIOTCA IO CHEKTPY (CM. KOHCTAHTHI JIOIIAIH

[Ip>xeBanbckoro). Kaxknas 3Be31a ctapaeTcsi co3aTh BeTep (3BE3/IHBIN BETEp), KOTOPBIH MOKET

cayTh Bac mpu myTemecTBiH B MHYIO TalakTHKy. CKOpOCTh BETpa - 110 THICSY KM/CEK.
Wnorna B Kocmoce MokHO HaOmogaTh CTPUIITH3 - 3Be3la cOpachiBaeT 00OJIOUKY U

IIPEBPAILACTCS B HEUTPOHHYIO.

BriBoabl.

Taxk kak 3emus - 6a3a ['omo Ilamyc, m mcxomHas Touka JIOOBIX HAOMIOMEHUN U
MyTEUIECTBUI, HEOOXOIUMO OTBETUTH Ha PsiJ] BOIIPOCOB:

1. Bcenennas pacuimpsieTcs, a INIOTHOCTh SHEPTUU BaKyyMa OCTaeTCsl HEM3MEHHOM.

2. YTo Takoe BakyyM, HayKe MIOKa HE SICHO.

3. B kakoMm HampaBJIEHUU JIy4llle BUTAThCS, YTOOBI HE 3a0IyAUTHCS, 3TO MPEAMET
paccMOTpPEHHUS B CIEAYIOLIUX pa3zeliax.

4. Kakue npuHIMIIBI IBUKESHUS JIy4llle UCIOIb30BATh M CKOJIBKO IIYK ¢ c000ii OpaTh?

5. Yro aenartb, €cu HApBEIIHCS HA COSKABIIIYIO 3BE3]TY.

6. KakoBa TexHuka 6€301acHOCTH TIPH MOIAIaHUN B YEPHYIO IBIPY?

A Takke Ha Maccy JIpyrux BOMPOCOB, M IOCJE IMOJIYyYEHUS OTBETOB MOXKHO CMEJO
TOTOBUTHCS K MYyTEIIECTBUIO.

B monorpaduu "OcHoBbl HeOecHOM MexaHuKu" (824 CTpaHUIIbI) U3JI0KEH MaTepUal:

Beenenue

CucteMbl KOOPAMHAT, IPUHSTHIE B ACTPOHOMUHU

Conneunas cucrema. Obpa3oBaHue, IBUKCHUE, SHEPTeTUYECKHE TapaMeTPhl
3Be3nHOoe HeOOo ¢ 3emun u ¢ penepoB Kocmoca

Pacuet opOuT 1o TpyOKam cBs3U

Cuctema pU3MYECKUX KOHCTAHT HEMHEPLMOHHON MacChl

Broanblii kypc mim a3doyka Kocmoca

Koncrantsl Kocmoca

[IpaBocnimpanbHbie cuctembl B Kocmoce

10 | JIeBocniupasibHble cucteMsl B KocMoce

11 | IToHsiTHE IPOCTPAHCTBO - BpeMs

12 | Anpbeno u pacuet 6ananca Kocmuueckoro tena

13 | OpueHTanys U e1MHas CUCTEMA KOOPAMHAT OTHOCUTENBHO penepoB Kocmoca
14 | Pemierku KocMoca U CTpYKTYphI pelIETOK IJIaHET

15 | Ilpunuunsl neuxxenus HJ1O

16 | NHepliMOHHBIE M HE MHEPLIMOHHBIE MAacChl, 3aKOHBI Makcrma

17 | Hoocdepa muraneTsl - Ha3HaueHue U cTpykTypa. Hoocdepa na Mapce

18 | Cuctemsl xKHU3HEO0ECTICUESHNUS, IEPEXOTHBIC COCTOSHUS JKUBOW KIICTKH

19 | YcnoBust HeorpaHM4eHHOTO niepeaBxeHus B Kocmoce

20 | 3akiro4yeHue

O [0 QA|N || |[WIN|—
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HeunssectHast BOaAa

U3 paznena monorpaduu "Xoa0aHbIi cHHTE3 BOABI'".

BBenenue.

B neHTpe MOHATHITHOM 0a3bI XUMHMH CTOUT NMOHSATHE BAJIEHTHOCTH, HA HEH CTPOUTCH
Teopuss XuUMH4YecKoil cBsa3u. CylmecTByeT MHOI0 CHENHMAJBHBIX MOHOrpadmuii,
NMOCBAIIEHHBIX TEOPHMH XHMMHYECKOH CBf3M, OJHY M3 HUX HaNHUCaJ KpPYyHNHeHIIui
HeMelKui cnenuaauct Xadepaurtiyi. B cepennne Tpyna, koropblii Ha3piBaerTcs ""'Teopust
XHMHYECKOH CBSI3U'', Mbl 00HAPYKIJIU YTBEP:KIeHHEe, YTO HU U3 OJHON MaTeMATH4YeCKOi
(opmyabl He cienyer, moyemy ABa aTOMa BOJOPOJA J0JKHBI 00beIHHATHCS B MOJICKYJTY
Bogopoaa Hz. Takum o0pa3om, paspaGoTaHHasi TeOpHs XMMHUYECKOH CBS3H NOYEMY-TO
NpeTeHaAyeT Ha 00bsICHEHHE YCTPOHCTBA CJI0KHBIX MOJIEKYJI YIJI€BOI0OPOA0B, HO HE MOKeT

00BSICHUTH NPUHUMIIBI 00Pa30BaAHMS MOJIEKYJIbI BOAOPOAA.

OO011en3BECTHO, YTO BOJA - ITO IBYOKHCH BOJOPO/ia, F0Jy00BaTasA B TOJCTHIX CJI0AX
(cM. dusmyeckass SHIOMKJIONEAUs, TOM 1), W HE BO3HHMKAET HHKAaKHX MpoOJieM B €e
npoucxoxaeHuu. [IpousBeaeM OleHKY COCTOSHUS Bolpoca mpobiemsl Boabl. [Ipennaraercs,
IPEeX/Ie YeM 3aHMMAThCS BOJIOW, OTBETHTh XOTsI ObI Ha OJIMH BOIIPOC, MPUBEAEHHBII HUXKE.

BaMmu 10cTaTOYHO XOPOIIO H3Y4YeHbI BOMPOCHI "'"KPYroBopoTa BoJbI B mpupoje'.

OTBeThl Ha MOCTaBJICHHBIE BOMPOCH Bbl MokeTe HaTH B TOMax (M MPUIIOKEHUSAX K
tomaM) "XoJomHBIN sAepHBIA cuUHTE3", aBTOp A.XaTphlOOB, a TaKXKe BOCIOJIb30BAThHCS
"My3bIKaIbHOM TabMUIel XUMUYECKUX 3JeMeHToB Makcuma'.

B moHorpagum yka3aHo, 4TO BCIO BOAY MbI moiaydaem u3 Kocmoca m kak 310

MPOMCXOAUT.

2. Bonipocsl 1u1s1 00CyKIeHUS.

2.1. OTkyaa B3sij1ach BOjAA.

2.2. Kakue popMbI BOIBI.

2.3. I'ne Haxoaurcs Boaa Ha 3emuie.

2.4. Yto Taxoe pH Boabl (mouemy Het pH razos).

2.5. Uto Takoe :xxuBasi 1 MepTBas BOJA.

2.6. I'me Hamo Opathb BOay Jis1 yHOTPeOJIeHHs.

2.7. Yem oTiM4yaeTcs BOJA B BOJAOEMe OT BOAbI B KJIETKAX PACTeHMi, }KHBOTHBIX,
YyeJIOBEKA.

2.8. [Touemy TeueT BO/A B peKe.
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2.9. IToyemy TeyeT KPOBB IO COCYAaM.

2.10. Cxo0JbKO0 BEeCUT BOJA.

2.11. CkoJbKO B BO/Ie METaTOHH TPOTHJIOBOI0 IKBHBAJIEHTA.

2.12. Ckoasko pH B Boze.

2.13. Kakoii cocTaB MOpPCKOMH BOJBI.

2.14. Ilouemy Boxa o0pa3yer KaIJiu.

2.15. Ilouemy oOpa3yrwTca odJiaka.

2.16. Kyna neBarorcst o0/1aka (Hanpumep, nepucrtbie).

2.17. Ha xakoii BbIcOTe MOTYT 00pa3oBaThcsl 00J1aKa.

2.18. UTo Takoe KMCJIOTHBIH T0KIb.

2.19. Ilouemy BeCHOW KAIJIU J0/A51 KPYIHbIE, 4 0CEHbIO MeJIKHE.

2.20. IToyemy npu 10sK1€e HHOIAA MOABJSIOTCS MY3bIPpH (00BIYHO - MO3/IHEl BeCHOI
H JIETOM).

2.21. Kakoro nuBera Kamis, KOrja oHa najaer (Ha pa3Hoii BbICcOTe).

2.22. Ilouemy uaer A0XK1b.

2.23. Yem oTiiMyaeTcs pa3psa B BO3AyXe OT pa3psiia B Boje.

2.24. CkoJbK0 BOJAHBIX CJ10€B B aTMOchepe.

2.25. ITouemy TedeT pexa.

2.26 I1o yemy TeveT peka.

2.27. Kakas peka Te4eT npaBuwjibHO - Boara, O0b, Cena wiu Amyp.

2.28. Eciin peka TeueT ¢ ropbl, TO Kak Tyja '"'3adupaercsa' Boaa.

2.29. ITouemy BOAY Jy4Yllle MUTH U3 POJHUKA, 4 HE U3 IPOTEKAIOLIEH PSAAOM PeYKH.

2.30. Kak pasroBapuBaeTt Boja.

2.31. Mo:kHO JIK 10 Pa3roBopy BO/bI ONpeIeJUTh ee OTHOLIeHne K Bam.

2.32. Eciin npoBecTH peakuui0 HeHTPAJINu3aluu, TO MOKHO JIM NMUTH NMOJY4eHHYIO
BOZY.

2.33. Mo:kHO JI BOAY NePeBO3UTH (IUTHEBYIO).

2.34. Kak u3 Boabl nojyuntb Hatpwuii.

2.35. Kak u3 BOABI OJYYUTD YIJIEKUCJIBIN ras.

2.36. Kak nonyuurts Boay B oTKpbITOM KocMmoce.

2.37. Ilouemy Boa B BoJ0eMe BECHOM TelJjiee HA IHE, 4 He HA MOBEPXHOCTH, XOTS

CoJiHlle rpeeT cBepXxy.

2.38. Ilouemy BO1a MeHsIET MJIOTHOCTb.

2.39. ITouemy map KOHJIEHCHpPYeTCH.

2.40. ITouemy Boxa ucrnapsiercs.

2.41. Kakas BoJaa moJjie3Hee - KOHAEHCAT WM OCTATOK MOCJIe KUNISTYCHUS U oYeMy.

2.42. Cko0JbKO0 BOABI B peesax opouTel 3eMuin (MCKJIOYAs BOAY HA IJIAaHeTax,
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CIyTHHKAaX, B aTMoc(epax mianer, Ha CosHie).

2.43. Ilouemy cnyTHUK (3eMJIM) He MOABEP:KeH 00J1e/IeHEHUI0.

2.44. Ilouemy y BOJbI €CTh 3amax.

2.45. YTo Takoe MHHepaIbHAsA BO/Ia H YeM OHA OTJHMYAeTCH 0T MOPCKOIA.

2.46. Kakoii coctaB MOpCKoOii BoabI Ha riryOuHe 6oJiee 2400 meTpoB.

2.47. CkoJbKO BUI0B COCTOSIHHMI BOALI U3 ee 8426484 cocTossHUM BLI 3HaETe.

2.48. CkoJIbKO BeCUT BOJA, KOT/IA ee UCTIAPHAIOT.

2.49. I'ne uckatb BOAy B NYCThIHE.

2.50. Cx0JbKO0 BOJABI HA10 BBINNTH B CYyTKH, YTOObI HUYEr0 He eCTh.

2.51. CkoJ1bK0 BOABI HAJI0 U3PACX0A0BATh, YTOOBI IEPEBAPUTH BCE TO, YTO CheIEHO
3a CyTKH.

2.52. Cko0JbKO BOJABI YXOUT U3 YeJI0BeKa B CYTKH.

2.53. CKk0JbKO BOABI HA10, YTOOBI Y€JIOBEK HE YMep OT 7KAXK/bl.

2.54. Ckoabko0 BOABI Bcero Ha 3emuie.

2.55. CkoJbKO BOABI HCIOJIb3YyeT 3eMJI HA CBOM HY:KIbI (M KaKue).

2.56. Cxkoabko BoabI ucTovyaetr Kocmoc 1iis Hy:ka 3emuiu.

2.57. CK0JbKO BOJBI B CYXOM JIBI’KHOM OOTHHKE.

2.58. Ckoabko Boabl B TesieBu3ope "PANASONIC".

2.59. Ha3oBuTe ra3, B KOTOPOM HeT BOJAbI.

2.60. Kaxkoii pazmep kaniu Boasl B Kocmoce.

2.61. Kakoii MUHMMAJIBbHBIN pa3Mep KaIlJIM BOABI MOKeT BOOOIIe ObITh.

2.62. Cxoabko BoabI coaep:xkut CoJiHue.

2.63. Ecau chopmupoBana kamisa Boabl B Kocmoce, To nmoyeMy B Heil He MOKeT
ObITH KU3HU.

2.64. Cxo/bK0 MMeeTcsl BOAbI B (KMBOM (M MEPTBOIi) KJIETKe YeJI0BeKa.

2.65. Cko0/1bK0 BOABI HCNOJIB3YeT PbI0a THIA CeJIb/ib, YTOOBI CTATh HEBUIUMOM 115l
XMIIHUKA.

2.66. CxoJbK0 BH/I0B BOJbI HMeeTCH.

2.67. YTo npou3oiiaeT, ec1M BOJa M3BMEHUT LBET € roJty0doro Ha po3oBblii (Ha CHHMIA).

2.68. Ilpu nagennn xamiau ¢ BbicoTbl 1000 MeTpoB pacxoayercsi MOTEHIHAT HA
npeojaoJieHue CHJIbI TsxkecTH. Toraa moyeMy KOHeYHBIH NOTEHHHAJ KAIIM BbIlle
HCXO/JHOTO.

2.69. MoxeT JiM peka, TeKylasi C BePIIMHBI TOPbI, U3MEHUTD CTPYKTYPY JIeAHHKA.

2.70. MozkeT JH cHer OLITH HCIO0JL30BAH B Ka4eCTBE MUTLEBOH BO/LI.

2.71. M0OKHO JIM CHer UCHO0JIb30BATh B KaYeCcTBe CTPOUTEJIbHOI0 MaTepuaJia, ecjau
TEeMIEepaTypa KaK BHYTPH NOMeEIeHHs1, TAK U cHapy:ku Bbime 12° C.

2.72. Kakoii BHJI CHEra HMeeT PhIXJIYI0 CTPYKTYpPY npu Temneparype munyc 22.6° C.
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2.73. Kakoe 3Hauenue umeet cHer B Kocmoce.

2.74. Croibko kanejb Boabl (Kocmuyeckasi kanjisi) B Komere.

2.75. CkoJbKO KameJib 3TOi BOAbI HAJ0, YT00bI M3 KoMeTsl mosyun/iach njiaHera.

2.76. Ha cxoanbko Komera mozxer npudan3ntbest kK CosHiy.

2.77. I'ne Komerta 4yepmnaer Boay AJist 00pa3oBaHus JibAa npu yaanenun ot CosHua.

2.78. Cko0JIbKO BOJbI HA TOBEPXHOCTH JIyHBI.

2.79. Kak u3MeHAATCHA OXJIAKAAOIIHe CBOWCTBAa BOAbI (IJIsl peakTopa), ecu
J00aBUTH B He€ COJIM, NMOJIyYeHHbIEe U3 TPUTHS.

2.80. Ilocie OOMIBHBIX HOXKIEH CJIYYalOTCl HABOJHeHUs (YPOBeHb BOAbI -
HECKOJbKO MeTpoB). OrTkyna Oepércs JHMIIHAS BOJA M KaKOBbl OHOJIOrHYecKHe
cJIe/ICTBHUS.

2.81. Cko0bKO JUTPOB BOAbI MPOXOAUT 4Yepe3 Jérkue (B CyTKH) IJsi o0ecriedeHust
HOPMAJILHOM KHU3HEIesITeJIbHOCTH (M KaKoi).

2.82. Kakoii uBet BoJabI Ha JHe MapHaHCKOW BIAIUHBI.

2.83. OT 4ero 3aBUCHT LBET BOJbI.

2.84. Ilouemy nepeBbs Jyullle BAJIUTH (CIWJIKBATH) NpH yxoasimei Jlyne.

2.85. Ilouemy noJsie3eH 6epé30Bblil COK, a COK 1y0a HeT.

2.86. Kakas Boa octaércsl B AepeBbsAX 3UMOM.

2.87. IloyeMy B 3aKpbIThHIX MOMeLEHUAX HAYT peakuuu porocunTesa (0e3 Cornua).

2.88. Ecam B 3aKkpbITOM NOMeIIEeHMH TMPOU3BECTH MIHOBEHHOE YMeHbIEeHHe
BJIQ’KHOCTH, TO KOMHATA HAMOJHHUTCHA NbUIbIO. CKOJIbKO NbUIM MOXKHO MOJYYHTH W3
OTHOM TOHHBI BOABI.

2.89. OTkyaa nosiBjsieTcsl MJ1 HA JIHE OKeaHa.

2.90. U3BeCTHO, YTO MOCJEe JIUTEJbHOI0 MJIABAHUSA JHUIIA KopadJieil oOpacraer
BCSAKOI ragocThio. Kak n30aBUTHCS OT 3TOM HANACTH.

2.91. Cko04bKO BOABI HAJ0 CeJbIHM NMPONYCTHTH 4Yepe3 Ka0pbl, YTOOBI M3MEHUThH
noreHuuaj Ha yemye Ha 0.1 BoabT/M3.

2.92. Mo:xeT 11 aKyJia HAaNacTh HA TOpIeay (U OTKYCUTDH OT Heé YTO-HUOY/Ib).

2.93. Ckoabko BOABI HAA0 (M Kakoii), 4T00bI Bce pacTennst B Cudupckoii Taiire
CTAJIH 3eJIEHBIMM.

2.94. Mo:KHO JIM 110 LBETY JIMCThEB ONPeAeJUTh KOJUYeCTBO BO/bI B JIepeBe.

2.95. B kakoii Bojie NPEANOYUTAIOT KUTh 1eJIb(UHBI.

2.96. U3meHs110TCS1 JIM CBOMCTBA BOABI cO BpeMeHeM. Boa, koTopasi Obli1a NUTHEBOM
3000 et Ha3ax ¥ BOJA CErOJHSA - KAKHE U3MeHeHUs (M 10 LBETY TOXKe).

2.97. Ilocae rpo3bl odpa3dyercsa paayra. Kak mo nBery M HAChIIIEHHOCTH I[BETOB

onpeaeJUTh Ka4eCTBO BOJbI MO/ KYIOJIOM PaayrH.
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2.98. Bl umeere cnuprt c2Hs50H. Jlo6aBuiam Boay. Cmech pa3orpesach - HpouLia
peakuusi HedTpaauzanuu. YTo sABJfAETCA 371eCh KHCJIOTONM M 4YTO HIeJ0Ybl. OTKyaa
B35JIACh KUCJIOTA (OACKA3KA: ONBITHBIE AJIKOT0JMKH HAKPBIBAIOT CTAKAH JIA/I0HbIO).

2.99. Ecan Ha Mapce Oynet o0Hapy:keHa BOJa, TO KaKOi OHA OyJeT UMeTh LBeT.

2.100. IToyemy /1€ Ha MOBEPXHOCTH OKEAHOB NPECHbIN?

2.101. Yro Hamo 100aBUTHh B TEXHHYECKYI0 BOAY, YTOObI OHA CTAJIa MUTHEBOI (M
Hao0opoT)?

2.102. Bor npoBenu peakuuio HeiTpamuzanuu HCL + NAOH -> NACL + H:0.

CK0JIbKO XHMHYECKHX 3JIeMEHTOB Y4acCTBYET B peaKlMi U O0TKYyAa B3sJ10Ch Temuao?

B mapTte 2007 roga Ha 3emJie NpoMCXOAUJIN Yy/1eca ¢ BOAOM.

A. Boaa npu cimBe U3 BaHHOH (PaKOBHHBI) HMeeT CBOICTBO OypaBunKka (BpalieHne
MOTOKA 110 YaCOBOii cTpesike). B MmapTe Boga umesia BpameHne NPOTHB YaCOBOM CTPEJIKH.
YT0 U3MEHUWJI0Ch B CTPYKTYpe BOJAbI?

B. B psine koHTpoIbHBIX TOYEK (I.MockBa, ApxaHrejbckas 00J1. M Ip.):

MHuorue crpemsiTcsi Ha0paTh KpeLIEHCKYI0 BOay (B ApXaHreJbCcKoW 00J1.-
HECKOJIbKO 00YeK) M XpPaHHUTh e¢ (Kak mpaBujio, Ha Oankone). HeoxxuganHo Boga u3
OyThLIel 1 U3 00o4ek ucyesna. Kyna ona nenach U Kak Ha3biBaercsi 3T10oT 3¢ dexrt?

C. IloBceMecTHO cTaJIa MOSIBJSTHCH BOJAA M3YMPYAHOI0 (3€JIEHOr0) 1[BETa, HABOAS

yxac Ha [IpeacraBuresneir MUC. OTKkyaa oHa B3sijIach M I/le OHA MOKeT MOSABUTHCS ?

IHocesimaercs H.Mopo3oBy
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OcunoBsl Cucrem XusueoodecneueHus

1. BBenenue.

Mgl KUBEM HE Ha METEOpPUTE, BOKPYT KOTOPOro 00pa3oBajoch Ciy4ailHbIM 00pa3zom
ra3oBas cpejia, ¥ )KU3Hb Ha KOTOPOM BO3HHKJIA B pe3yJIbTaTe MepeMEINBaHUS OCTaTKOB MbLUIH,
HE TPUTOTHON JUTs HOPMHUPOBAHUS TTOBEPXHOCTH METEOPHUTA.

Jlrobas popma xu3HU TpeOyeT MOAMEPKKH YaCTOTHOTO OallaHca, W 3Ta MOJACpPKKa
obecrieunBaeTcsi Ha BPEMEHHOW WIJIM TOCTOSHHOM ocHOBe (Cucrema). buocTtpykTypsl Ha
J000M HEOECHOM Telie HMMEIOT TOJBKO TOT CIEKTP YacTOT, KOTOPBIM oOecreunBacTCs
Cucremoii. OtoT cnekTp yactoT obecrneueH nmmbo 3a cuer HJIO (co3maercss Kymos, BHYTpU
KOTOPOTo 1 obecrieueHa *Ku3Hb OMOCTPYKTYPHI, JUIsl KOTOPOW YaCTOTHBIN OalaHC YHUKAJIEH).

Ecmu dusnueckne mapameTpbl HEOECHOTO Tela MOAXOMAT it (POPMHUPOBAHUS KUBOU
KJIETKH, co3naercsa Cucrema sxu3HeodecnedeHus, kotopas yxe 6e3 HJIO obecneunBaert:

— KOHTPOJIb COCTOSIHUSL HOOC(hEPHI;

— XpaHEHHe aBTOHOMHOT'O MO3Ta;

— TIepeHOC MO3Tra;

—  COIPOBOX/IEHHE aBTOHOMHOT'O MO3Ta;

— CBSI3b C aBTOHOMHBIM MO3TOM IIPU U3MEHEHHUH MPOTPAMMBI IeHCTBUI;

— KOPPEKTUPOBKA maMsTu (TI0 11abJoHy);

— TIOCJTIE CMEPTH - YaCTHYHAs JUKBUIAIUS Mo3Ta (TOCIeAYIONINi MepeHoC Ha ApyTHe
OMOCTPYKTYPBI WM Ha )KUBOTHBIX, UM CO3/IAHUE TYMAHOUIOB);

— CBSI3b C IUTAHETOH, OTKY/1a TIEpeBe3eHA JaHHAs [TUBUIH3AIHS |

— Ppa3BUTHE MO3Ta IO IPOrpaMMe;

— €eClId YeJOBEK YMHUPAET paHblle, TO €ro Mo3r (Mpu TMOJHOM COBIAJEHUU BCEX
OMOJOrMYEeCKHX MapaMeTpax, BCEX CHCTEM CBSI3M) IIEpeluchiBaeTcs Ha
HOBOPOKJEHHOTO, MPU 3TOM BO3MOXKHO YAaCTUYHOE COXpaHEHHE MamsTu (OosbIast
PEIKOCTB).

Emé Oonpleld peaxocThio SBISETCA MOJMHBIA MEpeHOC Mo3ra Ha JApyroi "KoHBeiep"
(JAHK). U3BectHbl 2 ciyvas- 570 "Taranporckuii craperl', KOTOPbI HMeN TMOJHBIA MO3T
Aunexcannpa | 1 AHacTacusi, 4eil MO3T IEPEHOCUIICS HECKOJIBKUM eHInHaM. McciienoBanus
ykasbiBanu Ha pa3ubie JIHK, HO He Mo 00BACHUTH ()EHOMEH MaMSITH.

Onementsl Cuctembl npuBosst HJIO, u B nmanpHeimem Cucrema obecrieduBacT
cymiectBoBanue camux HJIO.

Cuctema JKuzneoOecnieueHus (B ganbHeimeM - Cucrema) - 3T0 yHUKaJIbHas CTPYKTYpa,

npeaHasHauyCHHasA AJid BBIITOJIHCHUSA CICAYIOIMNX (1)yHKL[I/II>'II
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— TOJACpXKKa KM3HU Ha 3emlie W B Tpeesiax KoJbla, CHOPMUPOBAHHOTO Kak
XKU3HEHHOE MPOCTPAHCTBO (I 3€MIIH - 3TO KOJIBLIO - METEOPUTHBIHN CIION);

— pa3BUTHE XHU3HM MO Tporpamme, 3alokeHHoM B CuCTeMy U KOPPEKTHPYyeMOM
Hancucremoii;

— 3ammra (MHGOpPMAIIMOHHAS) OT BHEIITHETO BMEIIATENbCTBA MHBIX Hajcucrem;

— 3ammra (pusnueckas) ot o0bekToB HHBIX Hancuctem (HJIO).

2. DusnuecKHue acNneKThl

Koneuno, Bce ciplmany o cymecTBoBaHuu Pas u Ana, 1 HEKOTOpBIE Jake TaM ObLIH, U
y>Ke TIPH JKU3HH TOTOBAT ceOs K ku3Hu B Paro. K cuacThio s xkaxaymux, Ha 3emie u Paii, u
AJl CyLIECTBYIOT, MPOCTO HMX HUKTO He BHAWUT. lIepkoBb BO3Bela 3TH MOHATUS B PaHT
00XKECTBEHHBIX 4YYJEC, JOCTYIl K KOTOpPHIM OOECHeueH MpH BBIMOJHEHUH OINpeAeIeHHBIX
00s13aTebCTB Tepe 1epkoBblo. OmHako cymectByeT Paii B Any u An B Pato. MoryT ObITh
paiickue mecta B Aty U 4yepToBbl MecTa B Pato. Ynpasnser Paem, kak npasuio, bor, koTopslii
y KaXKJIOr0 Hapo/a Ha3bIBaeTCsA CBOMM MMEHeM - Asutax, bynna u 1.1., Yeproramu yrpaBisieT
CaraHa, 1 OH HE MMEET TO MHOXXECTBO MMEH, Kak bor. M3BeCTHO, YTO €CTh PEIUTHO3HbIC
BOWHBI, HO HET BOWH BO uMs Caranbl. bor, Kak U3BECTHO, CO3/1al OKPYKAIOIIUK HAC MUP, BCE
XKUBOe (crenuB Bce U3 riauHbl). CylecTByeT U oOpaTHas CBS3b - MOKIOHSIOTCS TONbKO bory,
BCE JIydlllee CUUTaeTcs OOKECTBEHHBIM, a Bce Mopoku oT Catanbl. To ecTh MUp paziencH
MOTI0JIaM TI0 30JI0TOMY CEUEHHI0, TJIe 00JbIIas 4acTh OTHOcUTCs K CataHe, M MeHbIIas - kK bory
iy, u3 ¢unocodun - Mup KuBeT 1Mo-boxecku, HO pa3BuBaercs Ha rpexe. Korma bor xoder
KOro-JIN00 HaKa3aTh, OH JIMIIAET €ro pa3yMa, a koraa CaraHa XO4eT MPHOOIIUTE K TPexy, OH
JapuT s0JI0KO (HE MyTaTh C MOJTUTHYECKUM OJIOKOM - 3TO OJIHO U TO XKeE).

Bce 310 CTaHOBUTCS IOHATHBIM IPU aHAJU3€ MECTA, T/I€ JKUBET YEIIOBEK.

OT6pocHM BCIO MIETYXY U TEPMUHOJIOTHIO U MIEPEBEIEM BCE Ha MOHSATHBIN A3BIK.

3."¥Y nTuyek 10 ke camoe... (M3 AHEeKA0TOB NP0 BoBoUKY) .

Heckonpko KOHIENIMN AaI0T IPUMEPHYIO KapTHHY (popmupoBanus Pas n Ana.

a) [IpencraBum cebe cBepHYBIIETOCs B KIyOOK CHSIIETo &XHKa, HE MOI03PEBAIOIIETO,
YTO HA €ro UTOJIKYy cella Myxa. Myxa co BpeMeHeM MOKET 00JI0MaTh OCTPUE UIJIbI, YTOOBI €€
MOTOMCTBO HE YKOJIOJOCh. Tak HOBas uriia Ha3zBaHa Paem, a cocemHsisi - AIoM, HO TpHU
HAIIECTBUU JIPYTUX MYX YHCIIO PaCKUX MECT Ha exe Oyaer pacTu. MecTo mocajku MpUHSITO
Ha3bIBaTh Pumowm.

0) [layky moHpaBmiIOCh 00MIME MyX Ha €KHUKE M, CIyCTHBIINCH HA WUTOJIKH, OH CTall
IJIECTH MayTHHY, OMyThIBas Bce UToyKU. Kak TOlbKO ouepeqHas MyXa HadMHAeT CO37aBaTh

Paiickuil yronok, mayk KOppeKTUPYET 3TO TBOPEHHUE, UCIOJIb3Yysl MyXy B KauecTBE JOHOpA.
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Co3nanHas maykoM HH(OpMAaIMOHHAs TayTHHA IO3BOJSET CIEIUTh 3a BCEMH palCKHUMHU
MECTaMH.

B) [layk oOHapy»XuBaeT, 4TO M3 OJHOTO MeCTa KIyOKa CIBIIIHO COIECHHE (CIISAIIETO
&XHKa) U BbLAessieTcs ra3 (EXuK Bo cHe mmykaer). [layk mepeOupaercst moOimxe K 3TOMy MECTy,
BbIJIaBast ce0s (mepes; MyXxaMi) UMEHHO TPAaBUTENIEM UTOJIOK.

r) [Tayky HacTOJIbKO MOHPABUIOCH MECTO OOMTAHUS, YTO OH PELINJ Pa3MHOKAThCS, HO
BMECTO IMay4HXH HCIOIb30BaTh MyXy - YTOOBI MOTOMCTBO OBLIO CO CBOMCTBaMHM mnayka. J{is
3TOTO0 MEXAYy HrOJIOK CO3/JaeTcs Moao0ue CKOBOPOJKH, I/I€ M MPOBOJUTCS SKCIIEPUMEHT.
Heynaunslie sKk3eMIUIsipbl BEIOPACHIBAIOTCS, @ HY)KHbIE TEPECAKUBAIOTCS Ha y3JIbl NAyTHHBI.
V3en mayTHHBI MOKHO Ha3BaTh Paem, a ckoBOPOAKy - AfoMm. Exuk He Takoi Tps3Hysis, Kak
Ka)KeTCsl - OH yMbIBAaeTCs Kax/blil eHb. Hamo ydecTs Takke pa3Hble TaKThl BpEMEHH - 8 4acOB
cHa &xuka cooTBeTCTBYIOT 2160 romam cymectBoBaHus mayka. OcoOeHHO EXHK JHOOUT
NOIJIaBaTh, a BOAY, Aa eUI€ XOJOAHYI0, TayKH HE BBIHOCHT.

[IpumepHO TO e caMoe MPOUCXOIUIIO U IPOUCXOAUT U Ha 3emiie. Bece skcriepuMeHThI

Ha CKOBOpo/ie poBoauT CaraHa, a IIoJJaMH SKCIIEPUMEHTOB TTOJIb3yeTcs bor.
4. UcxoaHo€e COCTOSTHHE.

YenoBek, Kak YHUKAJIBHOE TBOPEHHUE, ObUT co3/1aH UMEeHHO Ha 3emuie. OCHOBA - KUBas
KJIETKA, TallHy CYyIECTBOBaHMS KOTOpPOH pa3razaTh COBPEMEHHAs HayKa HE B COCTOSHHUU.
[IpuunH 31€CH MHOTO, U TIEpBas - B HAYKE UCIIOJIb3YETCs "JIoMaauHas rpaMoTa’.

YenoBek - MHOTOCIOWHBIH O0BEKT. TO YTO MBI BUIUM - 3TO HOHHBIC (ITPOTOHHEIE)
CTPYKTYPBI, WK pyOallika, ojieTasi Ha aHTUHEUTPOHHYIO 000JIOUKY, COACPIKAILYI0 HEUTPOHHOE
OCHOBaHHUE, WIH IIATGOPMY AJIs1 HEUTPUHHOM CTPYKTYPHI (MJIM MaTpPUIIbl), HA3BAHHON MO3TOM.

CounHeuHast cucTeMa BbIpabaThIBAET BECh CIIEKTP YaCTOT, MOAEPKAHHBIX TOTEHIIHATAMH
JUIsL CYIIECTBOBAaHUS BCETO TOTO, YTO M3HA4YalbHO ObUIO CO3/1aHO Ha 3emuie. 3emiil UMEeeT
aKTUBHBIE 30HBI - y37bl XapTMaHa, Kiopu, PeHTrena, yepe3 KOTOpbIE BECh CIEKTpP YacCTOT
CTaHOBUTCA JOCTyINEH B Ji000# Touke. ATmocepa 3emMiau - 3TO MHOTOCIOHHBINA MHPOT,
KX/l CIIOM KOTOPOro HMMEET COOCTBEHHYIO PEIETKY M CHEeKTp 4acToT. HwkHuit cioit
atMocdepsl coaepxkut 6osiee 100.000 gacTor. Hayka koMOMHAITMIO YaCTOT CBENa K Ta30BOM
cpene.

Oxkpyxatomuii KocMoc He mmeeT Takoro oOmiIus 4acToT, U nepeMemnienue B Kocmoce
BO3MOXHO TOJIbKO Ha CTpyKTypax (oOwekrax, HJIO), nmerommx 3amac MOTEHLIHANIOB IS
yactor, Haxoxaaumxcs BHyTpu HJIO. Yem MeHblie mepeBO3UTCS YacTOT, TeM Oouiblie

Bo3MoxkHOCcTeN y HIIO. [Toromy B KocMoce repeBo3UTCs TOJIBKO HEUTPUHHAS CTPYKTYpa.

- 161 —



A.M.Xarp100B «OcHoBbsl Cucrem XKusneobecreueHus»

Marpuiia HEeHTPUHHOIN CTPYKTYpBI JOCTATOUYHO MOJPOOHO OMHMCaHa, U MOXHO YKa3arh,
yTo auana3zoH 9actot 71.12501250 -:- 95.975975 naxe nipu 3apsae 1 BOJBT - 3TO HEOOIBIIOE
ConHile B AuanaszoHe yacToT 47.45004500 (c 3apsamom He Meree 1032 BoabT ).

[lepen nmepemernieHneM co3iaeTcsi MaTpHIla MO3Ta, OHA CBOPAUMBAETCs (YBEINUUBAETCS
OKTaBa), obecrieunBaercsi reHepaTopoM paccenBanus (HJIO) u nepemeriaercst B CTpyKTypy,
i Cuctemy tuna CoTHEYHOM, T/Ie ¥ pa3BOpadynBacTcs (110 aHAJIOTHH TPOSTHCKOTO KOHS) B TOM
dbopMe Ku3HH, KOTOpast CO3/1aHa B HOBOU CTpykType. [Ipu 3TOM CHM)KEeHUE OKTaBbl MaTPUIIBI
HE JTOJKHO OBITh HUKE TOU, KOTOpasi UMEeTCsl Ha HOBOM MecTe. MOXHO PUBECTHU CIEAYIOIIUI
npuMep. Yepemaxa OTKIAAbIBaeT siflla B IMECOK (3apblBaeT MX B TECOK). BHyTpu siima
OPOUCXOIUT (popMHUpOBaHUE TUMGBI 1 "pyOamku", Win HOHHOH cpeabl. Eciy B 3TOT MOMEHT
BHemHee oOecrieueHune Oynet He 33.5, a 32 okraBa, To pa3Mmep yepernaxu Oyaer B 1000 pa3
oospiie. [To anamorum - u AuHO3aBpHI (y ceOs Ha TUTAHETEe OHU OBLITN HE OOJBIIIE MBITIICH ).

3emJ1s, KaK 0Ka3ajioch, SIBJISIETCS U1€aIbHBIM MECTOM JJIS )KU3HH - BCE €CTb, U JAXKE BOJA,
B KOTOPOIl MO>KHO Pa3BOJIUTH KaK phIOOK, TaK M IJTAHKTOH JUIS UX KOPMJICHHUS.

Bremnee oOecnieuenre Ha 3eMie MOMJEKUT U3MEHEHHMIO Kaxkble 2464 roma, M yxke
yepe3 HECKOJIbKO JIeT Oy/leT COCTaBJIATh 25.5 OKTaBy, MPU 3TOM TPaBUTAI[MOHHBIE YaCTOTHI
CMEMIAIoTCs B CTOPOHY yBelnuueHus Ha 12 okTas (BMecTo 9.8 Gymer 12.8 m/cex?). MoxHO
IPEeJCTaBUTh cebe TMIaHTOB, KOTOPhIE HE CMOTYT OTOpBaTh Jally OT MOBEpXHOCTH. Ho 3TO

KacaeTcs TOJIbKO FOCTEH.
S. ®opMupoBaHHe PaliCKUX YIOJKOB U 30H aja

KpacuBasi panmyra, BO3HMKIIAs TIOCIE JOXIsA, paxyer ria3. Ho eme HUKTO He
3alyMBIBAJICSl HaJl CMBICIIOM €€ BO3HHKHOBEHHs. Pagyra - 3To 000J0Yka BBICOKOYACTOTHOU
KaIlJTi, HaKPBIBAIOIIEH COOOW 3HAYUTENbHYIO TEPPUTOPHIO, pa3Mep KOTOPOW OINpeaeseTcs
Cucremoii YnpasieHus.

Taknux 000JI04EK MOXKET OBITh HECKOJIBKO - 2 wir 3. OqHa U3 000JI0YEK - 3allUTHA.

N3BecTHO, 4TO BECHOM KaIlIM OIS KpyIHee, 4eM oceHblo. Kpome Toro, Bo Bpems
BECEHHETO JIOKIS IIPH MOTaIaHu1 KaIlIi IO/ Ha BOJHYIO OBEPXHOCTh BOSHUKAET My3bIPb.

Kak 65110 paccMotpeno B padotax mo Hoocdepe, Bomy Mbl momydaem u3 Kocmoca, a He
myTeM KpyroBOpoTa BOJbI B IpHpojae. Boia - 3To MOHHBIN 0cafiok nmepepaboTaHHBIX YacTOT.
Becnoil kamnmum comepkaT  BBICOKOYACTOTHBIE COCTABIIAIONIME, KOTOpPbIE MOBBIIIAIOT
noTeHIMambpl npuieratomeid k 3emie pemerku Hoocdepsl. Ilpu nocTmkeHuM paBeHCTBa
MOTEHIIMAJIOB HAa MOBEPXHOCTH 3eMJIM M B MAJAOIIEH Karuie MocleAHssi 00pa3yeT Mmy3bIpb.
Ecnmn B MOMeHT (opMupoBaHUS BOJIHOTO Iy3bIps 3aUKCHPOBATH Cpe3 (CM. PUCYHOK), TO
YBUAUM 3JIEMEHTHI paayru. Ho karis cyliecTByeT oM CEeKYH[bl, U Cpe3 Kallld CHapyKu

3alUIIeH WMOHHOM cpemoi. s (opMuUpOBaHUS HYKHBIX IUIOTHOCTEH IOTEHLMAIOB B
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3alaHHOM peruoHe (B [Mama3oHE YacTOT >KM3HEOOECTeUeHUs WM I TPOBEICHUS
skcniepuMeHToB) Cuctema JKuszHeoOecnedeHus He IPOU3BOAMT MepepabOTKy BHIOPAHHBIX U3
KocMoca morennmanoB, u mo 3amaHHou I[Iporpamme 3Ty mepepabOTKy TpPOU3BOAMT HaT
3aJIaHHOM TEpPPUTOpPUEH, IPU OTOM HOHHBIM OCAJOK CIMBACTCSI B BUIE AOXKIA, a U3
BBICOKOYACTOTHBIX COCTAaBJISIOMINX (opMmupyeTcss "Kamis", cpe3 KOTOpOil mocie yaalieHus
MOHHOM 3alllUThl BUJEH HE BOOPYXEHHBbIM IiazoM. Ho 31ech ecTh onHa OCOOEHHOCTH -
[[BETOBAsi raMMa y paayT MOKET ObITh pa3HOIl U 3aBHCHUT OT TOT0, Kakasi 30Ha c(hopMHUpOBaHa -
paii unu aa. dta Karis "BUCUT' TOCTaTOYHO M0iT0 - moka CucteMa KOHTpoOssi HE yKaXeT Ha
3aBepiueHue [IporpaMmsl.

WNHorna Bo3HMKAaeT HEOOBIYHAS IIBETOBAst TaMMa - OYE€Hb KpacHuBasi pacliBeTKa U BHYTPU
palyru 10 TOBEPXHOCTH 3€MIIM - YEpHOE Tosie. B 3ToM ciiydyae pailoH MoJ Kariel noayqaer
BECh CIEKTP HEOOXOAUMBIX YacTOT. B HacTosIee BpeMs HayKa B COCTOSIHUU ONPEENUTh, T1e
c(hOopMHUPOBaHbI 30HKI pasi U ana (ecnu OyAeT 3HaTh Ha3HAYEHHE YaCTOT), TaK KaK OT 3TOTO
3aBUCHT OJIATOCOCTOSIHHE JTFO/ICH (CITMCOK HE MPHUJIAraeTcs, OH U TaK U3BECTEH ).

Kamns noxnas onna He magaer. M3BecTHO, 4TO HpH XOpoIIeM 3arape oOpa3yroTcs
BOJIIBIPU HAa KOXE, U OHH JOCTAaTOYHO O0Jie3HEHHBI. Eciiu BHYTh TaKOro BOJIABIPS TOMECTUTh
MHKpOCXeMy, OHa He Oyzaer paboTarb. AHAJIOIMYHO TaKHE BOJABIPU (OPMHUPYIOTCS Ha
MOBEPXHOCTH 3eMiIM - B cllydae JMOO HEIOCTaTKa, JIMOO TPEBBIIICHUS HOPMATHUBHBIX
MOTEHIIMAJIOB YacTOT YyJepxaHus Boabl. Pasmep Bonasips okosno 1000 metpoB Han
MOBEPXHOCThIO 3eMiu. Eciau B Takod BOJIBIPH BJIETAET , HAPUMEP, CAMOJIET, TO BCSA €ro
"3JeKTPOHMKA HA HECKOJIBKO MIHOBEHHI CTAaHOBHUTCS TPYJIOH Mycopa, YTO U CTAaHOBUTCA
npu4yrHOi KaracTpod. Moxer Habmomatbess 3(pQeKT HMCUe3HOBEHHsI CUTHaia (HarpuMmep,
TeneBu3noHHoro). B mepuoa ¢ 1995 - 2002 rr Habmromamuch ciiydad MOJHOTO MpONagaHus
TEJEBU3MOHHBIX CHUTHAJIOB IO BCEM KaHajaMm, IPU 3TOM IUIOTHOCTh MOTEHUMAJIOB Ha 45.5
okTaBe 1o "BosabipeM" coctapisiiia MeHee 32 % oT HopMbL. Uepe3 1 - 3 MUHYTBI TPOUCXOAUIIO
BOCCTaHOBJIEHHE. T0 e camoe KacaeTcsi U pabOThI BCEX ANEKTPOHHBIX YCTPOUCTB, BKIIOUYAs U

KOMIbIOTEpHI. [IBeTOBas ramMmma BOJABIPSI COOTBETCTBYET ( B Cpe3€ BOJABIPS) 30HE a/1a.

6. I'ocTm.

Kaxnprit HoBbIN 00BekT (HJIO) Ha 3eMie mpuHATO BCTpedaTh XJI€OOM - COJIbIO, TaK Kak
NIPUBO3STCSI HOBBIC 3HAHUS, HOBBIC ()OPMBI OOIICHHS, HOBasi KyJIbTypa. J{isi HOBOM MaTpHIIbI
MPEIOCTABISIOTCS pyOaIky, ¥ CO BpeMEHEM HOBasi MAaTPUIlA CO3/1aeT aBTOHOMHYIO KOJIOHUIO,
win Hapoa. Kaxkaplil HOBBI 0OBEKT CO3/1aeT BOKPYT ce0st 30HY BIMAHUA. DTO CBA3aHO C TEM,
YTO MHOTHE YaCTOTHI M TapamMeTpsl (Ppa30BbIe yIITbl, INIOTHOCTH MOTEHIAJIOB U T.J.) MATPHIIBI
Ha O0BEKTE HE COOTBETCTBYIOT BHEIIHMM YCJIOBHSM, M MaTpHIIA IMOIJICPKUBACTCS TOJIBKO

HHEPreTUKON 00BeKTa. ITO - BpeMeHHbIH Pail, To ecTh MoJIHOE COBMEIICHNE BCEX MTapaMeTPOB
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MaTpHIbl Ha JaHHBIN niepuol. Tak Ha3pIBaeMOe KOPEHHOE HACEICHUE HIUKOT1a HE BhIE3XKAET 3a
npenenbl 30HbI BIusHUSA. OOBEKThI HE MOTYT CO3/1aBaTh ATl - MECTO, IJI€ MOXKHO MTPOU3BOIUTH
AKCTIIEPUMEHTHI C MAaTPHUIIeH, TOToMy Tojanepkanue Pas - rmaBHas 3agada oobekTa. [Iporecc
00paTHOTO TIepeMeIICHHsI MATPUIIBI Ha 00BEKT BO3MOKEH TOJIBKO B TOM CITydae, €Clid B Hei He
MPOU30IIIO U3MEHEHUH, TOTOMY U CYIIECTBYIOT IMpaBWJIa MOBeAeHUs (y Ka)XJI0ro Hapoja -
cBon). Ho ectb m obmme - mis Bcex HapoqoB. Co BpeMeHeM BBISICHAETCS, 4TO Oe30ImacHee
U3MEHUTH CTPYKTYpPy MAaTpHIbl B COOTBETCTBHM C BHEIIHMMH IapaMeTpamMH, U3MEHHB INPU
3TOM IpaBuUJIa CyIIECTBOBaHUs, 4YeM MojaepkuBath Paii. Takas maTpuiia y:xe He MOXKET ObITh
nepeMenieHa Ha 00BEKT U 0CTaeTCs B cpeie 0OUTaHUs (HO MOAIEPKUBACTCS OOBEKTOM).

Pa3HOCTh 4YacTOT 00BEKTa M pemeTKd aTMochepbl HCKaKaeT pEemIeTKy, COo3JaBas
"Karpussl IpUPObI" - BETEp, yparansl U T.J., U HE MPOCTO TAK MOSABJISIOTCS BBIPAKECHUS TUIA
"Berep ¢ BocToka gosieer Han Berpom 3amnana” (Mao 1ze [dyH).

Eciu 00beKT He MPUHOCHT HHUYETO XOPOIIETO0, a TOJBKO BOMHBI, Pa3pyIICHUS, OH
YHUYTOKAETCSA, IPU 3TOM CHUMAETCS €ro 3allliTa U 3eMJIETPSICEHUE MO CXEME TPEYroJIbHUKA
yaaiser o0bekT. [Ipu 3TOM Hcue3aroT MaTpuIlbl, MOAep)KUBacMble 00BEKTOM (YacTh HapoJia
TMOHET), a OCTaJIbHbIE MaTPHUIIbI MOMAAAI0T B 3aBUCUMOCTh JAPYTUX OOBEKTOB WIIK MYTHPYIOT
JI0 MCYE3HOBEHMS BCeX (DYHKIIMH, KOTOPBIE HE MOANEPKUBAIOTCS BHEIIHEH cpenoi, Pait ms
TaKOM MaTPUIbl CTAHOBUTCS HE OCYLIECTBUMOM MEUTOM, a AJT - TO OKPY>KaIOIIasi peaJIbHOCTb..

[Ipumepsl aBTOHOMHBIX CTPYKTYp - EBpona, KaBkas.

7. KoHTpoOJb.

[Tpuniun co3nanus kak Pasi, Tak 1 Aja OIMHAKOB - CO3/1a€TCsl CKOBOPO/1a, OKaiiMJIEHHAs
HIOKHAM CIIOEM aTMOcQepbl ¥ 3a00pOM - KOJBIIOM W3 MHUpPAMUJ Ha y3JaxX 30H XapTMaHa.
HauanbsHoe popmupoBanue - "kamis", BHelIHe HabI0gaeMas Kak pagyra.

BryTpu 3T0# ckoBOponbl (ecnu 3710 Paif), MOXXHO cO31aTh WEaIbHBIC YCIOBHUS IS
CYILECTBOBaHMS MaTpUIlbl. B TO e BpeMs ocTaibHble OyIyT YyBCTBOBATH JUCKOMOOPT.

Ecin 310 Azx, TO Ha CKOBOPOAE MOYHO IO/DKAPUBATH O PYMSIHOTO COCTOSIHMS
TPEIIHUKOB.

[TpuHtMn mocTpoeHus 3a00pa M3JI0KEH B MOHOTpa(uu - MPSAMON U OOpaTHBIN KOHTYP
MUPAMHU/IBI.

C yueTroM mpelbIAyIIEro OMbITa, HENb3s MPOBOJIUTH SKCIEPUMEHT cpa3dy Ha Bceil
Tepputopun (Tem Oozee, BiIaaes cucreMol ympasieHus). [Ipomie co3naTh aBTOHOMHBIE
CKOBOPOJIKH - Ha OJIHOM MO/ KapuBaTh I'PEIIHUKOB, Ha Apyroi noaydats CIIN/I, Ha TpeTbei -
MPOU3BOJIUTH SKCIIEPUMEHTHI C MEUYEHbIO U Tak jajiee. PazMep CKOBOPOJIKHM HE MPEBBIIIAET

HECKOJIBKO JIECATKOB KUJIIOMETPOB, HO PE3YJIbTaThl HCIIOJIB3YIOTCS JIJIsl KOPPEKIIUU TPOTPAMMBI.

— 164 -



A.M.Xarp100B «OcHoBbsl Cucrem XKusneobecreueHus»

AQ co3maeTcst He TOJIBKO JUIsl OCTABILUXCSI MAaTPUIL KUTENIEH 3eMIIM, HO U IS TE€X, KTO
HOTEPSTT CBSI3b CO CBOMM OOBEKTOM, IPU 3TOM IOCTOPOHHUE OOBEKTHl YHMUYTOXKAIOTCA
OOBIYHBIM ITYTEM.

[Touemy ke 10 cUX MOp HE yJAETCA COBMECTUTHh MAaTPHUILy C KUBOW KIETKON O€3 moTepu
yacTu MaTpuilbl 7 CUMOHO3 )KUBOW KIIETKU U PAJMALIMOHHBIX YaCTOT MIPUBEJ K MyTALUHU KJICTKH
U TOSBICHHIO B HEHW CBA3OK I YyJAEpP)KaHWA paJMalMOHHBIX d4acToT. MccnenoBaHus
MOKa3bIBAIOT, YTO JKMBas KJIETKA YK€ PAaJUOAKTHUBHA, HO JTO €HI€ HE O3HA4YaeT, 4TO BCE
BOIIPOCHI PEILIECHBI.

[Ipenensl perynupoBaHus y3ja0B NOAIEPKKU PAAUOAKTUBHBIX YaCTOT y Pa3HBIX THUIIOB
MaTpull pa3nndHsl. Eciy B mpoueHTtax, 1o oT 5 10 45 %, 4TO HEZOCTaTOYHO ISl MTOJIHOTO
KOHTpoJs1. Ecny 100aBUTh MOTEHLIMANBI, TO YMEHBINAETCS 371aCTUYHOCTh MIOHHOM CTPYKTYBI,
Y NOSIBJIAIOTCS IPU3HAKU PaIMAlIMOHHOTO OPaXKeHUs (PEHTIeH (PUKCHUPYET 3aTEMHEHUE), €CIIU
YMEHBUINTD, MOSBISIETCS caxapHbli 1uader. [lotomy B Ay U MPOBOASAT €KETrOIHBIE CEaHCHI

AKCIIEPUMEHTOB.

[Toustue Paii B Hacrodiiee BpeMs ONPEAEICHO KakK KOJIaK, BHYTPU KOTOPOTO
MOJTHOCTBIO MOAJCPKUBAETCS UCXOIHBIN PEKUM CYIIECTBOBAHUS MAaTPUILL O€3 MyTallUH KUBOU
KJIETKH, YTOOBI B CITy4ae HEOOXOUMOCTH BEPHYTh MAaTPHUILy Ha OOBEKT O€3 U3bSHOB.

[TonsitTue Am - 3TO CKOBOPOJAKH ISl MPOBEIEHUS SKCIEPUMEHTOB. J[Be OobImmx
CKOBOPOJIKH - 3T0 Tobepexbe Kppima 1 Coun, gomoaHuTenbHO - PocToBckas u KpacHomgapckue
obnactu. Kak mpaBuio, SKCIIepuMEHTHI MPOU3BOAATCS MPU MAKCUMAIIbHBIX HArpy3Kax (JI€To)
u He Oosee 12 nHelt ¢ mepepbiBoM 6 qHE. JKenmarommx NpUHATH ydyacTHE B HKCIEPUMEHTaX
JIOCTaTOYHO MHOT'O B 3TOT MEPUO/I.

CucreMbl KOHTPOJISI HMEIOT AaBTOHOMHBIE 30HBI, HE TMOJBEP)KEHHBIE JEHWCTBUIO
U3MEHEHMH, TaK KaK HaXOAATCS MOJ 3alMTOM CBOMX OOBEKTOB, HENOCITAaeMbIX CHUCTEMaM
yIpaBJieHUsI.

[Tocne 19 aBrycra 2003 r. 3aBepiiaercss nepBas yactb lIporpaMmbl U HAauYMHAIOTCS

MaciTabHbIe PabOTHI MO N3YUYEHHUIO JKUBOU KIIETKH.

8. UndopmanmoHHbie OCHOBBI ISl co3aaHusA CHUCTEMBI.

Jrobas Hapcucrema, nmeromas BO3MOXHOCTh co3aaTh Cuctemy Ha KocMmudeckom Tere

Tumna 3eMJis, T0JDKHA 00JIagaTh CIEAYIOMUMU OCOOCHHOCTIMHU:
— uHpopmarmonHblii 00MeH ¢ Oyaymel Cucremoil TOMKEH OBITh COTJIACOBAH C
MPOXOXKJACHUEM TMakera WH(OpPMAlUKM dYepe3 BCe THUIBI PEIIETOK OT MecTa

pacnonoxenust Hagcucremsl 10 konbiia CUCTEMBI;
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— uH(OPMAIMOHHBIA TMaKeT HE JOJDKeH OBITh pacmuppoBaH HUKAKOM WHOMN
Hancucremoit mim CructemMoii ¥ He MOXKET OBITh UCTIONB30BaH JIJIs HAHECEHUS Bpeia
Cucreme u Haacucreme;

— wuHpopMannonHbii ooMen Hancucrema - Cucrema - Ilomcucrema He JOMDKEH
HapylIaTh MporpamMMmy pa3BUTHS;

— wuHpopMannoHHbii oOMeH Cucrema - Ilomcucrema JOMKEH CIIYXKHUTh TOJBKO
3ajJayaM, IocTaBieHHBIM CHcTeMe, CIeI0BaTeIbHO, JI000E BMEIIATEILCTBO B
WH(pOPMAITMOHHBI OOMEH OJDKHO OBITh MCKJIIOYEHO JaXXe MyTeM YHHUYTOXKCHUS
6o yactu [loacucremsr, 160 camoii [logcucremsr (1 eciu ecTh HEOOXOUMOCTb,
TO U camoit Cucremsl);

— Haacucrema nomkHa MMeETh MOJHYIO WHpopMmaiuio o KocmudeckoM Ttene, Ha
KoTopoM OyayT co3maBatrbes Cuctema u [loacucreMa - 3TO TaKTOBBIE MHTEPBAIIBI

peILIeTOK, anb0ea0, MIIOTHOCTH 3apsiI0B, TUIIBI ATOMHBIX CTPYKTYP.

9. BuojiornyecKkue 0CHOBBI AJI CO3JaHus Cucremnl.

Cucrema nHa Kocmuueckom Tene co3maercs Ui 1mened  (GOpMHUPOBAHHS —TOU
OMOJIOTHYECKOW CTPYKTYphI, KOTOpas IMOJHOCTHIO MOKET HAXOJIUTHCS MO YIPABJICHHEM
CucreMsbl U BBITIONHATH iporpammy Cucremsl. JIrobas apyras ¢popma xu3Hu Ha KocMuueckom
Tene, CYIECTBYOMas 10 opraHu3anuu CUCTeMbl, TOJDKHA OBITh TMOO TOTYHHEHA PEIICHUIO
3amay CUCTEMBI, MO0 YHUYTOXKEHA MPU HE CIIOCOOHOCTH OBITh MPUBIICYEHHON K PEIICHUIO
JTHUX 3a7a4.

Jlrobas wunas Cucrema, cymectByiomas Ha KocmudeckoMm Tene, MOKHA OBITh
nepeBeicHa B PEKUM MO JUMHEHUsT HOBOM CHCTEMBI.

buonornyeckne OcCHOBBEI Wi co3gaHus CHCTEMBI - 3TO CIIOKHEHMINHH KOMILIEKC,
BKJTFOYAIONTUH B ce€0s HE TOJBKO MPOOJIEMBI IMEpEeHOca CTPYKTYP ISl (OPMHUPOBAHUST HOBBIX
OMOJOTUYECKNX TUIIOB, UX AJIalTAI[MI0 B HOBBIX YCIOBHSIX, HO W HCIIOJIE30BaHUE (€CITH 3TO
BO3MOYKHO) BCEX JIOCTHKEHUHM cylecTBYIomUX Ha 3ToM Kocmuueckom tene Cucrem mnpu

YCJIOBUHU UX IMMOAYMHCHUA PCUHICHUIO 3a/1a4 Cucremsl.

9.1. Ilepenoc 6MOTOrHYECKUX CTPYKTYP.

Hukakas Guosnoruueckas CTpyKTypa He MOXKET ObITh epeHeceHa B KocMoce B MCX01HOM
BUZE, TeM Ooiiee, yepe3 pelIeTKH, KOTOpPhIe MPOCTO €€ JIMKBUAUPYIOT MPU IMOMBITKE TaKOTO
nepeHoca. buonornueckas CTpykTypa - 3TO CIOKHBIA HAaOOp CBA3aHHBIX B OINpENEICHHOU
IIOCJIE0BATENBHOCTH y3JI0B, COCTOSAIIUX U3 PA3HOTUIIHBIX aTOMOB, UMEIOIINX K TOMY K€ CBA3U

MeXIy cOO0M Ha pa3IU4HbIX MH(OPMALMOHHBIX OKTaBax. Pa3pbIB maxke OJHOW CBS3HM NpPHU
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nepeHoce ¢ ogHoro Kocmuueckoro Tena Ha APYyroe MOKET ObITh HEBOCIIOJHUM, MOITOMY
Pa3pbIBbI CBA3€EM HE TOIYCTUMBI.

JIroboit Tum oobekTa (HJIO) moxker mepeMematbest B CTpYKType perieTok Kocmoca u
KocMmuueckoro tena tosbko Ha 50 n 60 okTaBax 31€KTpUUECKOTO UMITyJibca. Pa3HOCTH OKTaB
OTIpeieNIIeT TOJIBKO CIIOCO0 epeMEeICHHsI - MAaTHUTHBIN WJIH AJIeKTpUYecKuii. IMeHHO 0OBEKT
B COCTOSIHUM IEPEMECTUTh OMOJIOTMYECKYI0 CTPYKTypy B o0yt Touky Kocmmueckoro
npoctpancTBa. HO Kaxaplii OOBEKT, a MX JOCTATOYHO MHOTO PAa3HOBUAHOCTEH KakK IO
HAa3HAYEHMIO, TaK U I10 MOLTHOCTH, MOKET UMETh TOJIBKO ONIPENEIEHHOE KOJIMYECTBO CTPYKTYP,
HE TMOMJISKAIIUX H3MEHEHUSM TPHU JABIKECHHH OOBEKTa. DTU CTPYKTYPbl HAXOIATCA MOJ
3alIUTON TPaBUTO-MAarHUTO-JIEKTPHUECKOTO TeHeparopa OOBEKTa, PaCCUYUTAHHOTO JUIS
BBIMIOJTHEHUs] KOHKPETHhIX 3anad. Kak mpaBumiio, CloKHbIE OHMONOTMYECKHE CTPYKTYpPbI
MEPEHOCTCS B IOCIETHIOI OUepe/ib, KOTIa YXKe MepeHeceHbl Bce T€ (OPMBI, OTEPsi KOTOPBIX
He HaHocuT ymepOa Hancucreme. Takoit cmoco6 mnepenoca npuHiAT B Kocmoce s
opranuzaiuu ao60i Crucremsl 1 popmupoBanus Haacuctempl Kak MOCTETIEHHOTO Pa3BUTHUS
"sxxu3an". CrywaiiHoe TOsiBJIeHHE OoJiee OpPraHU30BaHHBIX CTPYKTYp B YCIOBHSIX HE
NOArOTOBIEHHOCTH CHCTEMBI MOYKET NPHUBECTH TOJBKO K HEraTHUBHBIM IIOCHEACTBUSAM M
BBI3BaTh IIECTIHYIO peakuuio paspymeHus Cuctemsl. CornmacHo Tabnuune Makcuma, JT00yio
CJIOKHYIO CTPYKTYPY MOXHO CBEpHYTh C MUHMMHU3ALMEH CBsA3el U MH(POPMALIMOHHBIX OKTaB
00MeHHBIX noTeHranoB. Hampumep, nonst K (kanmii) He MOTYT OBITh TTE€pEMEITICHBI, TOT/1a 3TH
MOHBI IEPEBOSTCS MPEABAPUTENBHO B Hs 110 M3BECTHOM CXeMe, TPU 3TOM IOBBIIIAETCS OKTABA
JUISL CBSI3U C OJIHOM M3 OKTaB IPAaBUTO-MAarHUTO-3JIEKTPUUIECKOTO reHepaTopa o0bekTa. Tak kak
YHCJIO TaKUX CBSA3E€M HE BEIMKO, TO U YUCIIO UOHOB, EpeHOCUMbIX Ha Kocmuueckoe Teno, He
MOJKET OBITh OeCKOHEUHBIM. B TO %e Bpemsl, eclii HeT BO3MOKHOCTH IEpEeHOca BCEil CTPYKTYPhI
LEIUKOM, IIEPEHOCAT TOJBKO Ty YaCTh OMOCTPYKTYPhI, KOTOPYIO MOXHO HCIIOIb30BaTh, HO YiKe
¢ npyroii mopdonoruei, Ha HoBoM KocmudeckoMm Tene. YCIOBHO MOXHO MPUBECTH TaKOH
IPUMED - €CIIU HE YJIAETCs IEPEMECTUTh KEHTaBpa, TO MEPEHOCST KUIIEYHBIN TPAKT, KOTOPBII
UCIIOJIb3YeTCs yKe Ha HoBoM KocMmuueckom Tene, 11 GOpMUPOBaHUSI HOBOM OUOCTPYKTYPBI,
HalpuMep, CJIOHa.

OpHako ecTh elle W NpaBWia CYHIECTBOBaHMS OHOCTPYKTYP - OHH JOJDKHBI HUMETh
ACTETUYECKUH BUJ M MyTalluM, IpUBOJALIME B Yykac, HemonmycTuMbl. Ho 310 yxke
3aknaabiBaerca B nporpammy Cucremsl. Cama Cucrema Takke NEPEHOCHTCSI aHAJIOTUYHBIM
CIocoooM.

BrnonHe BO3MOXHBI cCilydad, KOrJa MOIIHOCTH TI'PaBUTO-MarHUTO-3JIEKTPUUECKOTO
reHeparopa OOBEKTa HEJOCTAaTOYHO Ui 3aBEPLICHUS MABIDKEHHS, TOTJA HCIOIB3YIOTCS
pe3epBBl - MEPEHOCHMBIE CTPYKTYpPhl KakK HCTOYHUKH JOMNOJHUTEIbHOM 3Hepruu. llpu
JOCTM>)KEHUM KOHEYHOIO IMYHKTAa HA3HAYEHMSI M MEPEBOJE NMEPEHECEHHBIX CTPYKTYP MOXKET

BO3HUKHYTh HECOOTBETCTBHE MEXKIY TeM, YTO OBLJIO CBEPHYTO M TeM, YTO nepeHeceHo. [Ipu
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TOM HHUKAKOM JOMOJHUTENbHOW HH(pOpManMu 00 H3MEHEHUsX He OylIeT - JBHKCHHE
IPOUCXOIUT B ABTOMATHYECKOM pEXHME, M TEHEpaTop OOBEKTa IPOCTO HCIIOJIB3YET
MOIIHOCTb, a HE UKCHPYET, OTKYAa OHa rmoctynaeT. Yem sto rpo3ut? Hanpumep, nepeHocsT

KWTA, a TIOJTYYHIIH TTOCIIE TPeoOpa3oBaHUs TIOP3Y (IJOBUTYIO 3MEI0).

9.2. CoBmennenue ¢ pemerkoit KocMuveckoro reJia.

JIrobast 6uosornveckas CTpyKTypa, nepeHeceHHast Ha KocMudeckoe Teo, He SBISIETCS
6amtactoM 1751 CHCTEMBI, TaK KaK BBIIOJHSCT BIIOJIHE OMpeAeIeHHbIE (DYHKIUH.

[lepeuncnum HEKOTOPHIE U3 HUX.

a) KonTpoJbHble.

OyHKUMU KOHTpOJIE - 3TO0 HHpopmupoBaHHe CHCTEMBI O BCEX HW3MEHEHMUSX,
npoucxoamux B Ilogcucreme. JlroOble HapylIeHUs YCIOBHH CyIIECTBOBAaHUS OMOCTPYKTYP
JIOJDKHBI OBITh MCIPABJIEHBI TAKUM 00pa3oM, 4TOOBI HE HAPYIIUTh BHIIOJIHEHUE NIPOrPaMMBbI.
Jis Cuctembl BaxHO, YTOOBI JOXKIHM, HANPUMEP, HUIA TaM, TI€ UM H IMOJO0XEHO WUIATH, U
HAJIMYUC OOXKOSA HC B TO BpCMA roga U HC B TOM MCECTC JOJDKHO BOCHPHUHUMATLCA KakK
HapyIleHHe TPOrpaMMbl.

CnenoBarenbHO, OHOJOrMYECKHE JAaTYUMKU JIOJDKHBI COOTBETCTBOBAaTb HE TOJBKO
CTPYKTYpE PEIIETKH, B KOTOPOI OHM HaXOAATCs, HO M OJIHO3HAYHO HJICHTU()UIIUPOBATH JIIOObIE
HU3MCHCHUA, TPOUCXOJAIINC B HOI[CI/ICTCMG. A 1O 3HAYUT, YTO HCAOIMMYCTUMO U3MCHCHHUC BHU1a

OHOCTPYKTYpBI IpU uX nepemenieHnu Ha KocMuyeckoe Teno.

b) CtabuausaumoHHble.

Jlrobas GuocTpykTypa, mepeHeceHHas Ha HoBoe KocMuyeckoe Teno, JOJKHA UMETh
MOJIHYIO CBSI3b (OJTHOCTOPOHHIOI WJIM JBYCTOpOoHHIOK) ¢ Cuctemoit. Ecimu gopmupyercs
cooctBeHHo cama Cucrema, To ¢ Hancmcremoii. CBs3p 3Ta HeoOXoauma I ITOJIHOM
UACHTUDUKAIIMHA OMOCTPYKTYpHI ¢ [IporpaMMoii Tex n3MeHeHHi, KOTOPbIM OHa MOJIBEP>KEHA B
MPOIIECCE IBOIOIUH, WITH TIpeoOpa30BaHMil 1S BBIIOJHEHUS UHBIX (QYHKIUH, HAIpUMep, s
nepeHoca Ha apyroe Kocmuueckoe teino.

Hukakas nepenecennas Ha Kocmuueckoe Teno OHMOCTpPYKTypa HE JOJDKHA HMETh
BO3MOXKHOCTEH TOABEpraThcs H3MEHEHHsAM Oe3 mporpamMmbl Cuctembl. Ecnum  Takue
BO3MOXXHOCTH €CTh, TO YHHUYTOXAaeTcsi cama OWOCTPYKTypa, TaK Kak [dajbHeifliee ee
UCTIONIb30BaHWE MOxeT HaHectu Bpen Cucteme. JlobOas OUOCTpyKTypa MTOIKHA HMETh
BO3MOXXHOCTh CaMOCTOSITEIbHO MPOTUBOCTOSATH JIOOBIM TMOMNBITKAM €€ H3MEHEeHuil 0e3
nporpaMMbl CuUCTEMBI, HEe OBITH MOJBEP>KEHHOW HE CAHKI[MOHUPOBAHHON MYTallUd, B TOM

Yrce MyTalul CTPYKTYp OOMEHHBIX MPOIIECCOB U MyTallMU YacTOT CBs3U. [Ipu HapymieHUH
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4acTOT CBSI3M OMOCTPYKTYphI ¢ CHcTeMOM OHAa MOXKET OBITh 3axBaueHa WHOW CUCTeMOU aiis
BBITIOJIHEHHSI WHOW TpOrpamMMbl, TO ecTh mHas Cucrema "OecruraTHO" MOJydaeT TOTOBBIN
pabounii MaTepHall I BBITIOJHEHUS TPOTPAMMBI, OTIMYHOW OT TOM, paayd 4ero COo3/1aBajiach
OMOCTPYKTYpA.

Crabunuszanust XapaKTepPUCTHK OHOCTPYKTYpbl - 3TO OCHOBBI €€ COOCTBEHHOTO
CYILIECTBOBAHMS, U €CIM Jake MHasi porpaMMa MOKaXKeTCsl Jy4llle, 3TO He 3HAUMUT, YTO UHAs
Cucrema OyeT HOJTHOCTHIO 00eCeunBaTh OUOCTPYKTYPY - IO ee xeaHusM. Mcrnonb3ytor, kak
00BIYHO, €€ BO3MOXKHOCTH, a 3aTEM - MPOCTO JUKBUAUPYIOT JTIOOBIM U3BECTHBIM CITOCOOOM.

OpmHako camoO CyIIECTBOBaHHE OMOCTPYKTYPbI M €€ CTa0MJIBHOCTh Pa3BUTHS TOA
nerctBueM nporpammbl CUCTEMBbI 3aBHCHUT elle W oT napamerpoB lloacucremsl, U ecnu
OMOCTPYKTypa HE B COCTOSIHUM OLIEHUThH OTJAETbHBbIE cBoicTBa [lofcucTeMbl U aeKBaTHO
pearupoBats (1 nepenaBatbh Cucteme) Ha Bce U3MEHEHHUsI, poucxoasmue B [loncucreme, To
Takast OMOCTPYKTypa CTAaHOBHUTCS yKe XyxKe Oaitacta. ITO HAIOMUHAET COCTOSTHUE HapKOMaHa
nepea MpUeMoM HapKOTHKA, KOrJa eMy BMECTO IpHeMa HapKOTHKa MpeaiaraloT MPOBECTH

KaKyl0-T1100 Hay4YHYIO padoTy.

¢) [IpeemcTBeHHOCTD.

JIrobasi OmocTpyKTypa B HMOHHOM COCTOSIHUM CYIIECTBYET OIIpENEICHHOE BpeMs, U
MO3TOMY 4YpE3BBIYAHO Ba)K€H HE MPOCTO IMpOLecC pa3MHOXKEHUs (Win co3gaHue cebe
MOJI0OHBIX), HO U MPEEMCTBEHHOCTh BCceX (YHKIUH, MPUHAANEKAIUX JTaHHOMY T'€HOTHIY.
Pa3smHOXEHHE - ATO HE MEXaHWYECKHil MpoIecc, a MOCIeJoBaTeIbHOE MpeoOpa3oBaHUe
HCCYIIUX OKTAaB B JII/IM(be, 4TO MO3BOJIACT IIPU CTa6I/IJII>HOM COCTOSIHUU PCHICTKU HOI[CI/ICTGMBI
U PaBHOMEPHBIM MOCTyIJIeHHeM uHpopManuu or CUCTEMbl MONTydaTh 3aJaHHBIA T€HOTHI C
YCJIOBUSIMU TTPOTPaMMHON MyTanuu, win "yiydmenuem'". Hukakyue BHEIIHUE MPOILIECCHl HE
AOJDKHBI  BJIMATH Ha IMPOLOCECC Pa3MHOXKCHUA W TPCCMCTBCHHOCTD. Ecaun TakoBoe

O6Hapy)KI/IBaeTCSI, CHavaJla YHUYTOKAr0T T'CHOTUIIL, U TOJIBKO ITOCJIC 3TOIr0 USMCHATOT BHCIIHIOIO

cpeny.

d) CBs3b.

Kaxnmass OMOCTpyKTypa HMMeEeT MpsiMble M KOCBEHHBIE (3alacHble) YacTOTHI CBSI3U C
Cuctemoii. 31ech M 3aKIII0UCHA OJHA M3 BAKHEUIITUX OCOOCHHOCTEH pa3BUTHSI OMOCTPYKTYD.

Hanuuue cBsA3u omnpenenseT KU3Hb OMOCTPYKTYpHI - 0€3 cBA3M HET ku3HU. Ho cBsA3b
MOXET OBITh Pa3NUYHOM. THUHOB OHOCTPYKTYp MHOTO, W CBSI3b paszzieieHa. Y KaxIou
OMOCTPYKTYpBI CBOS CBsI3b. HekoTOpbie OMOCTPYKTYpB 00bEAMHEHBI 110 OKTaBaM CBSI3H, HO 3TO
HE 3HAYUT, YTO OHU MOT'YT CaMOCTOSITEIbHO 0OMeHuBaThcs UH(popMaruel. Ces3b - Hanbosee
NOJBEPKEHHAsl BHELIHMM HM3MEHEHUsAM (yHKIMsS OMOCTPYKTYpbl. CBs3b Kak MapaMeTp He

MOYET KOHTPOJIMPOBATHCA CaMOi OMOCTPYKTYPOii, @ 3TO 3HAUUT, YTO Aa)Ke HEOOIBIION CIBUT
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YacTOThl WM ITUIOTHOCTH TMOTEHIMajda BiIeYeT 3a co00il HMCKaxkeHHe HHPOpPMAINH, YTO
NEPEeBOAUT OMOCTPYKTYpY B aAesuHpopmanuonHyio. B wurore Cucrema mnoiydaeT
ne3nH(opMalnio OTHOCUTENbHO cocTosHus [loacucTeMbl, a K 4eMy 3TO MPHUBOJIUT, OyAeT
MMOKAa3aHO HHXKE.

CMmelieHne OKTaBbl CBSI3U Y OHMOCTPYKTYPHI MEPEBOJIUT €€ B COCTOSIHHE MPUEMO -
nepefaTynka, a 3TO YK€ pasBuTHe He 1o nporpamme Cucremsl. Takoe cocTOsIHUE
OMOCTPYKTYpPBI MO3BOJSET HE TOJIHKO MPOM3BOAUTH MPHEM HMH(OPMALMOHHBIX MMOTOKOB, HE
IpelHa3HAYeHHBIX €H, HO M HCIONb30BaTh 3TH HH(YOPMAIMOHHBIE MOTOKH IO CBOEMY
YCMOTPEHHIO, UITH JIJISl YAOBIETBOPEHUSI COOCTBEHHBIX HYXK/I. ITO MEPEBOTUT OMOCTPYKTYPY B
COCTOSIHME Tapa3uTHON CUCTEMBbI M KOHEYHO, MPHU CIEAYIOMMNX MyTalusax 3To yxe Cucrema
MOKET €IEe ONPEIECITUTb.

Xyamuii BApUAHT - 3TO KOTJa YacTOTHI CBSI3M CMEUIEHBI Ha CTOJIBKO, YTO MO3BOJISIOT
IpsIMO y4acTBOBaTh B MH(popMalimoHHOM obmeHe Cuctema - Hajcucrema, Torna jgomaercs: He
MPOCTO BCs MporpamMma, Ho u yuuuroxaercs Cucrema. [louemy? [lpu nepexsaTte ouepeAHOTO
co0011IeHUsI OUOCTPYKTYypE MOXKET, HApUMeEp, HE MMOHPABUTHCSA TEKCT, U OHA MPOCTO HAYHET,
UCIIONIBb3YSl COOCTBEHHYIO CHCTEMY CBS3HM, HU3MEHATh CHcTeMy IyTeM BblIaud el
nesuHdopmanuu, TpuueM He CIydailHOM, a 3aBeOMO €€ yCTpauBalolledl C IeNblo, YTOOBI
CucreMa ee ¥ BBITIOJIHWJIA KaK IporpamMmy. Hanbomnee Xyamumii BapuaHT, Korjaa OUOCTpyKTypa
Oyner uMeTh cBs3b ¢ Hajcucremoll, © MOXHO YK€ Jaxe paccuuTaThb BpeMs, KOTOPOe
notpedyercs Hagcucreme s Toro, 4To0bl Bce JIMKBUANPOBATH - B IEPBYIO ouepeas Cucremy.

Koneuno, Cucremy MOXET HE YCTPOUTh TOBEIEHHUE OHOCTPYKTYpBI, HMEIOIIEH
CMEIIECHHBIE YacCTOThl CBSI3U, HO BEAb €€ €IIe HaJ0 U HAWTU. A CKOJBKO BpeAa 3TO MOXKET
MPUHECTH, HUKTO HE MOXKET Jake Mpejacka3aTh. U kakas OMOCTpyKTypa UMEET 3TU CMEIICHHbIE
4acTOThl - 00€3bsiHA, aKyJia, BOJK MJIM YeJOBEK - cpa3y He ompenenuinb. MoKHO, KOHEYHO,
M3MEHHUTh IUIOTHOCTh CTPYKTYpbl pemeTku lloacucremsl, nepeBoas BCE CTPYKTYphl B
COCTOSSHUE CHAa, W 3aTeM BBUICHUTh T€ OHOCTPYKTYpBI, KOTOpPBbIE UMEIOT HE
CaHKIIMOHMPOBaHHYIO CBA3b. HO Beap 3TO MOXeT caenaTth M KOHKypupyromias Cucrema

(BBISICHUTB T€X, KOTO MOYKHO MCIIOJIb30BATh).

e) TpancMyTHpPYeMOCTb.

Ilenmeidr TpaHCMyTallMOHHBIX MpolecCOB - JaBa. [lepBoe - 3TO M3MEHUTH CBOWCTBA
OMOCTPYKTYpBI C LIEIbI0 €€ MACHTH(PUKAIUU Ha ypoBHE Hanacucremsbl, TO €CThb MPOBEPUTH,
HACKOJIbKO TOJyYeHHass OWOCTPYKTypa COOTBETCTBYET 3aJaHHOH mporpamme. ITO
HE00XO0IMMO ISl TOTO, YTOOBI 3Ty OMOCTPYKTYpY 3aTeM MepeMecTUTh Ha HoBoe Kocmuueckoe
teno. Ecam B pe3ynbrare IBOWHOTO WM TPOWHOTO MpeoOpa3oBaHMsI OCTAHETCS TOJIBKO 16
OKTaBa COCTOSIHUS, TO pe3yibTar ais CucrteMbl OyJeT IIadyeBHBIM - CKOpee BCero Oyner

BKIIIOUeHAa (YHKIMS €€ CAMOJMKBHUIAIMU KAaK HE CIIOCOOHOW CaMOCTOSITENLHO peliaTh
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NIOCTaBJICHHBIE TIepe/l Hel 3aaaun. Bropoe - mpoBepuTh COOTBETCTBHE OMOCTPYKTYPHI Ha T€
napameTpsl CBSI3HM, KOTOPbIE OHA TOJKHA UMETh. [Ipy TpaHcMyTannu Bce MOCTOPOHHUE OKTaBbI
JUKBUAUPYIOTCS, NPU TOM MOXHO KOHTPOJMPOBATH IMPOLIECC IMOSABICHHUS HEBBISBICHHBIX
OKTaB CBSA3H. DTO YPE3BbIUANHO BAXKHO, IOTOMY YTO HEJb3S JIOIYCTHTh, YTOOBI OMOCTPYKTYpa
C HEYYTCHHBIMH OKTaBaMH CBsi3M OblUla mpenacTtaBieHa Hajacucreme u B JanbHeiIieM
TPAaHCMYTUPOBAHA I pealn3ally MHBIX IporpaMm Ha HoBoM Kocmmueckom tene. B saTtom
clly4ae Mmoja yjaap MoxeT ObITh moctaBiieHa Hancucrema. [Ipouecc TpaHncMyTanuu OOBIYHO

HaYMHAETCs ¢ 00JIee OPraHN30BaHHBIX OUOCTPYKTYP.

10. UudopMmanimoHHas 3amura.

10.1. UndopmanuoHHAas 3a1MTA OT BHELIHEr0 BO3/1eiiCTBHUS.

Bremrane oTHOCHTENBHO NelicTBYOMIEH CHCTEMBI B IEPBYIO O4epeb OYIyT CTPEMHUTHCS
MOJIYYUTh TOCTYI - IPSIMOM MIIK uepe3 OMOCTPYKTYphI He Tonbko k Cucteme, Ho u Hancucreme
C LIEeTbI0 X MOJUYUHEHHS CBOMM Iporpammam. Het mpobiemM B yHHUTOXEHMH MOCTOPOHHUX
O6’beKTOB - 3aKOHBI IBMXXCHUA OAUMHAKOBBI, U I/II[GHTI/I(l)I/IKaI_[I/ISI UX U3BCCTHA. KpOMe TOro, BCC
00BEKTHI, HE UCTIOTb3YyEMbIE B IIPOrpaMMe paboT yiKe SBISIOTCS TOCTOPOHHUMHU.

BHemrnee Bo3feiicTBUE MOXKET OCyIIECTBIATHCS U B [lofcucTeme myTeM MpUHYKISHUS
OMOCTPYKTYp K CMEHE YacTOT CBSI3U. JTO JOCTUTAETCA IyTEM HW3MEHEHHUS YHCiIa CIIOCB
Hoocdepst u ee TuIoTHOCTH, CMEHE YacTOT CBSI3H pemeTok. Ho 3ToT mporece TpyJoeMKHi 1
Oynert cpa3y 3aMeueH. boee ciioxxHbI B pacrio3HaBaHUU IpoLEcC - UH()OPMAIIMOHHAs 3allluTa
Ha ypoBHE OuocTpykTyp. Cama NUKBUIALMS WM 3aMEHA CBSI3U HE MOMAJIEKUT KOHTPOIIO U
MOKET OBITh BBISIBJICHA TOJBKO B TMPOIECCe TPAHCMYTALUU, KOTOPYIO HEOOXOAUMO

NEPUOANYECKH MTPOBOJUTH 0e3 yiiepoa cymecTBoBaHus caMoii CHCTEMBI.

10.2. UndopmanuoHHAas 3aIUTA OT OHOCTPYKTYP.

Kpaiitne BakHO pa3genuTh wWHPOPMANHIO, KOTOopas wuaeTr ot Haacucremsl oOT
nHopmarnuu, mnoctynatomeid B [loacucremy. Hwukakas wuHdopmamus o  cMBICIe
cymectBoBaHusi CHCTEMBI, €€ NapaMeTpPOB, CHUCTEMBI CBS3M, IIPOTOKOJIOB CBA3M U T.J. HE
noskHa ObITh noctynHa [loacucreme. Ecnu uro-mu6o "mpocountces” B Ilogcucremy, To 3THM
MOTYT BOCIIOJIb30BaThCsl HE TOJIbKO BHEIIHUE CUCTEMBI, HO M CaMU OMOCTPYKTYpBI AJIsl CBOEH
"HENOTOIUIIEMOCTH .

To, uTo UM OyzAeT NOTOM NOJIOKEHO 3HATh, UM JAAyT MPH NEPEMELICHUN UX Ha YPOBEHb
Hancucremsl. OcranbHas nnpopmarus Oynet npocto crepta. Ho ecinu 6uoctpykrypbl OyayT
001aaTh BO3MOKHOCTBIO COOCTBEHHOM CBSI3H, KaK YK€ YKa3bIBAJIOCh paHEe, 3TO IIOCTABUT O]

ynap camy Hancucremy.
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Ho HekoToppiM THIaM OWOCTPYKTYp JdaeTcs eme W MO3T Uil HEKOTOpOi
CaMOCTOSITENIbHOM paboThl. DTOT MO3T JOJKEH ObITh YeM-TO 3aHAT. Y KaXKJIOro T'€HOTHNa B
3TOM cliyyae MO3T pa3Hblid. OJIMH T€HOTHI peJHa3HAYEH, HallpUMep, VI YIIPaBJIeHUs, JPyTroi
- 1151 OXPaHBI.

To, 4TO MOJOKEHO 3HATH OJJHOMY, HE MOJ0XKEHO Apyromy. Ho UM Bcem He 1aHO 3HATh,
YTO OHH - pOOOTHI K MOTYT B JIH000€ BpeMsi U3MEHUTh COCTOSIHUE o1 AeiicTBueM CHCTEMBI.

[Tpu pabore »TH poOOTHI JOKHBI MCHOJB30BATH Ty CHUCTEMY METPUYECKUX €IUHUII,
KOTOpasi He CMOXXET MOBIUATH Ha paboTy CuHCTEeMBl U B HUX 3aKJIaJbIBAIOTCS T€ 3HAHUA,
KOTOpBIC JaJeKu OT jAeiicTBUTeNbHOCTH. Ecim kakas-muOo wHas CucreMa MOMBITAeTCs
BOCIIOJIb30BaThCA TAKUMU 3HAHUSIMU, TO OT HEE Yepe3 JOCTATOYHO KOPOTKOE BPEMsI HUUETO He
octaHercsi. MOXHO TEepeYUCIUTh MHOXXECTBO IYHKTOB, 10 KOTOpPhIM poboTam
nperocTaBisieTcs: qe3nH(opMalns, HO 3/1eCh HIMEHHO YKa3aHO O HEJOMYCTUMOCTH HAIUYuUs y

HUX 3HaHMH, KOTOpbIE MOTYT HaHECTH Bpell He Tonbko CucreMe, HO U Hancucreme.

10.3. Peakuusi OMOCTPYKTYP.

Huxkakas OuoctpykTypa He MOXeT UMeTh nHpopmanuio 6e3 CucreMbl. MOKHO POUTH
MHUMO HH(pOpMaLMH, TOTOMY YTO HET KOMaH bl 00paTUTh Ha Hee BHUMaHue. Hukakoe BHeNIHee
BO3/ICHCTBUE HE MOXKET MPSAMO MM KOCBEHHO OMOCTPYKTYpPY 3aCTaBUTh paboTaTh B APYroM
UH(POPMALIMOHHOM TI0JIe, TaK KaK 3TO MPHUBENET MPOCTO K YHUYTOKEHHIO OMOCTPYKTYPHI.
Kpowme toro, naxxe ecnu cama Cuctema aaet uHpopMaiuo OHOCTPYKTYpe, 3TO HE O3HAYaeT,
YTO UH(POPMALIUS JOBEJCHA MTOJIHOCTBIO. BO3MOKHBI HCKaXXEHUS, U 3TO 3aCTABISAET yXKE caMy
CuctemMy HEOTHOKpATHO JyOIupoBaTh HH(GOPMAIIHIO.

Kak yxe orMeuanock, B CBSI3b C U3MEHEHUSIMH WH(POPMALIMOHHOTO MO y OMOCTPYKTYP
3a nocneanue 100 eT NMpou30LLIM CMELIEHMs] 4acTOT CBA3M U TO, YTO SIBJISIETCS CTPOTO
CEKPETHBIM MaTEpUaIoM, CTaJ0 JOCTYIHO CHavyasla Kak HH(pOpMaIKs, a 3aTeM - U KaK peaKIysl.

Yro ObUIO BBISICHEHO B CBSI3U C M3MEHEHUSMH 4acTOT CBs3U y Ouoctpyktyp ? Mnm 4yro
OHM TPAHCIHPYIOT B Jpyrue HUHPOPMALMOHHBIE TONA? OTO OrPOMHOE KOJIUYECTBO
uHpopmanuu o crpykrype Cuctemsl u Hancuctemsl, cBoiictBax Hoocdepsl, sHepreTnaeckum
napamerpam KocMmMuueckux Ten M OTHENBHBIX IMPOSBICHUAX ITHX MapaMeTpoB Ha 3emie,
cucremax cBa3u Cucremsl, Hagcuctems! u Ilogcucremsl, naeHTuGUKauu OHOCTPYKTYp IO
Ha3HAYEHUIO, YCIOBUAX UX CYLIECTBOBaHMS U Tak janee. VI3BecTHBI yxke MecTa pacioIokKeHUs
Cucrtembl, ee mapameTpbl U BO3MOXXHOCTH. B mocnennue 5 ner OMOCTPYKTYpbI Haudaiu
aKTUBHOE HACTyIUIeHHEe Ha mporpammy pabotr Cucremsl. s 3TOro mpoBEAEHBI psil
3eMIIETPSICEHUI, HABOJIHEHWH, YparaHoB, CTEPIIMX HECKOJIbKO KOHTPOJBHBIX IyHKTOB
Cucrembl, YHUYTOXXUBLIMX €€ CTPYKTypbl ympasieHus. Hago monarate, 3TH aeiicTBus

OMOCTPYKTYp HoOKa ocTaioTcsi 0e3 BHMUMaHUs. Eciim OMOCTPYKTyphl HAUHYT MEHATh M cCamy
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Cucremy, TO MOXHO YyXe el He mo3aBHIOBaTh. HekoTopsle Marepuanbl 007aJal0T
MOpa3UTEIbHOW TOYHOCTHIO IO TMapaMmeTpaMm, KOTOpble ObLIM HeusBecTHbl. Eciu 3T
napameTpbl CTaHYT U3BECTHRIMH (110001 nHOM CrcTeMe), TO MOYKHO C YBEPEHHOCTHIO CKa3aTh,
yto Hagcucrema B 10cTaTOUHO KOPOTKOE BPEMS ITONAIET B IOJYUHEHUE 3TOM HOBOM CHCTEMBI.
[Mapametpsr pemerok Hoochepst u Kocmoca, nmomyuennsie y camoit CucTeMbl, O3BOJSIOT
OMOCTPYKTypaM CaMOCTOSITEIHHO MPOU3BOAUTH OTOOP OOBEKTOB M (DOPMHUPOBATH YCIOBHS

JKH3HH.
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Becennsist apmapka, uwiu Ilacxa

(pacnpoaaka HOBbIX py0alleK, KOMIIbLIOTEPOB, Tejie(poHOB cBsi3u ¢ borom u npoyee)

BBenenue.
C momenTa yctanoBkH CrcteM YTpaBieHHs JOJDKHA ObITh 00ecrieueHa CHHXPOHU3ALIHS

BCEX paboT, MPOU3BOAUMBIX B pamkax [Iporpammsr.
OTMeTHM He3aBHCHMbIE CTPYKTYPbI Y IpaBJICHHUS:

Counne. [Togaétr mycKoBOM MarHUTHBIN UMITYJIBC B TE€YEHHE 2 MUHYT MOCJIE 3aBEPIICHUS

BCE€X YCTAaHOBOK.

Jlyna. IlpousBogur copoc IIporpamm mocine ux nepepadbotku Kommekcamu Cucrem

Ynpasnenus 3emiin.
CnyTHHMKH IJIaHeT. ApXUB JaHHBIX A7 popmupoBanus [Iporpamm.

3emas. Cucrtemsr Ymnpasinenus. [Ipou3BomsT mpeaBapuTElbHYIO  00paboOTKy
nHpopmarnuu, mnepengaror Bc€ Ha JlyHy. Ilocme mepepabotrku JIlyHOW W anmantanum K
JOCTUTHYTHIM 3HAYEHUSAM MPOU3BoAAT npuém Ilporpamm, nx o0paboTky u cOpoc B arMmochepy

3eMiIn.

AtMocdepa 3emun. V3mMeHeHUS TOTEHIIMATIOB CTPYKTYp, KOTOpPBIE JODKHBI OBITH
U3MEHEHBI B cooTBeTcTBUU C [Iporpammoii. Jlns oOecrieueHUss MCMOMHEHUS! MCIOIB3YIOTCS
aBTomarsl CucreM Ympasnenus. [locne 3aBeplieHHs BCeEX HM3MEHEHMM aBTOMAaThl 3€MJIU
cOpaceiBatoT Ha CoJIHIIE KOAUPOBAHHBIC TOCHUIKK B TedeHUe 2 aHed. [loaydnB mOCHUIKH U
cpaBHuB ux ¢ [IporpammaeiM sTanoHoMm, CoinHile mpou3BoAMT Myck I[Iporpamm (maér

MarHUTHBII UMITYJIbC).

Buocrpykrypsl Ha 3emute. Bce, kTo XuBET Ha 3emiie, B BOJAE, a TaKXKe T€, KTO
obecnieunBaer pabory CucreM VYmpaBieHHs, ¢ MOMEHTa IIyCKa MarHUTHOTO MMITYJIbCa,

JEUCTBYIOT 10 HOBOM [Iporpamme.

Becp nmpouecc hopmupoBanust [Iporpammel 3anumaet nonsbsii 1ukin Merona. Kpome
TOTO, KaKbie 11.5 j1eT mpou3BOUTCS MOTHBIM KOHTPOJIb, BKIIFOYAsi KOHTPOJIb BCe HEOECHOM

MCXaHUKH, TO €CTh IMPABUJIBHOCTb OPUCHTAIUN U IBUKCHUA Bcer COTHEYHOM CHCTEMBI.
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ba3zoBble 4yacToThl. Bech criekTp 4acToT pasienéH Ha rpynmsl. B kaxmgou rpymnie
umeercs: 6a30Bas 4aCTOTa, OTHOCUTENILHO KOTOPOM CTPOSATCS B3aMMOOTHOUIEHHUSI BCEX 4aCTOT
TpyIIBL. YCIOBHO MPUHATO 00O3HaueHWE "OKTaBa', KOTOpas MMEET MPSMOE OTHOIICHUE K
KOJICOAHNIO MArHUTHOTO UMITyJIbCa B aTOME. Tak Kak aTOM UMEET CTPYKTYPY, HATTOMHHAIOLITYIO
KaIlyCTy, TO KaXXIbIi CJIOW pa3fei€H €ll€ Ha MAHTUCChI, U KaXKJas MaHTHCCA UMEET CBOU
YacTOTBHI.

bazoBrie yacTOTHI - 3TO OKTaBHI 16, 22, 28, 32, 48, 54, 60, 64, 66, 68, 72, 88, 96.

Kak ykaspiBasioch panee, eciau "paszzeTs" KamycTy, TO HOJTYYHM KosieOaTeabHbI KOHTYp
128 okTaBbI ¢ TemnepaTypoii konTypa 6300 K. Kcratu, Temneparypa nosepxsoctu CosHia
MPUMEPHO paBHA 3TOW Temmeparype, W BHemHsAs arMochepa CosHma - 3T0 "KOYEpBIKKH"
aroMa. JTU "KOYEpPBIKKH" M 33a/1al0T TaKT BPEMEHHU, OTHOCUTEIIBHO KOTOPOTO MPOU3BOAUTCS

CHUHXPOHH3AIM BpeMEHHU paboThl BceX CTPYKTYp COIIHEUHOM CUCTEMBI.

OTOT TaKT BpEMEHH UMEET OJIHY OCOOEHHOCTb - IIPU MONAaJaHUH METEOPHUTA B aTMOChepy
ConHia "ko4epbDKKa' O/I€BAaETCS M TEMIlEpaTypa MajaeT Ha TO 3HAYEHHE, KOTOPOE HMEET
macca Meteoputa. [Ipu 3Tom Qopmupyercs u€pHoe MATHO (IOBEPXHOCTH C OTHOCHUTEIHHO
OoJiee HU3KOM TeMIIepaTypoil) 1 HapyIIaeTcst TAKTOBBIN HHTEpBaji. OTMEUEHO, YTO MOSBICHHUE
yépHbIX NATeH Ha CojHIle NPUBOAUT HAa 3eMile K PA3INYHbIM 3a00J€BaHUAM B CBSI3U C
HapyleHHeM OOMEHHBIX IIPOLIECCOB, KOTOPHIE IMOCTPOEHBI HAa CTPOrOM COOTBETCTBUHU C

TAKTOBBIM UHTCPBAJIOM.

HckaxeHuss MOTyT ObITh M Ha CIyTHHKAaX IUIAHET, MOTOMY KaxJablii cOpoc apxuBa,
[Iporpamm moBTOpsieTcss 6 pa3 M €CIU YKCIO MCKWKEHHH Ooibie 2, TO cOpoC MmporpaMMbl

TMEPCHOCUTCA HA CJ'IGI[yIOH_II/Iﬁ OUKJI MCTOHA.

Huka metrona. I'maBubiM I[IporpammubIiM peanuzatopom sBisiercs Jlyna, moromy
oTHOcuTeNbHO JIyHbl M coctaBieH [Iporpammublii KajieHAapb. PacCMOTpUM HEKOTOpBIE €ro
0COOEHHOCTH.

Kanengapp mnpunsato HazbiBaTh JIyHHBIM uiam "napoBaHHbIM". OH IPUIMCHIBAETCS
"apunssHUHY MeToHy" u oTHeceH k 433 1. 10 H.3. Ho B I'peruu Takux uMeH HET, U 3TO UM -

MPOU3BOAHOE OT AJUTUAITYHS - TPEUECKOE TPOUZHOILICHHE €BPEHCKOTO CI0Ba "' MapoBaHHbBIN".
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MecsineB B kpyre 235, MecsI1Ibl:

0 112(3/4]5]6[7]8]9]10/11[12]13[14|15|16]17|18
29 130129/29/30]/30{30/29/30/29]30{29]|29/30/29|30]29]|29|29| Illebar
30 [29/30130{29]29]129/30/29130[29]30]{30[29/30]29{30{30{30| ApmaplI
29 | - 129 - -|30] - | -[30] -] -129] -|30] - | -[29]| -| - | Apmapll
30 [30/30129{30]{30]30[29/29[30{30]30{29/29]29][30]30]29|29| Hucan
29 130(29/30129[29]129]30[30/29]29{29]/30]{30/30|29[29|30]|30| MHiiap
30 129]30129]/30/30]30/29]/29|30]30/30][29/29]30/30]30/29|30| Cusan
29 130(29/30129[29]130][30[30/29|30{29]30]30|29/29[29[30]29| Tamys
30 129{30]29/30/30]29[29]29/30/29]30{29]29/30(/30]/30[29[30] Ab6

29 130[30/30129[29]/30]30[30/29]30{29]30[{30/29|29[29|30]29| DOnyn
10| 30 [29/29]29/30{30/29[29/29]30/29]30/29]29/30]{30/30|29|30| Tumpu
11) 29 130{30/30/29129|{30]{30]/30/29/30[30{30]30[29|30]|29]|30|29| XemBoH
12| 30 [29/29({30/30{30/29[30/29]30/29]29|29]29/30[29|30]29|30| Kucnebd
13] 29 [30/30/29]29(29]30/29|/30]/29]{30]/30/30/30]/29]30]30/30|29] Teber

O [0 QA|N|n | |[WIN|—

IlepBas cTpoka - roa.

OcranbHble - yucino gHel B Mecse (29 nmu 30).

Kanengapps ucnosb3oBajics Bcerga, Ho 0 roay Obu1 nmoJHbiid copoc u ¢ 0 roaa, 1
medaT, moHeAeJbHUK U 0TCYET HA Bcex CucTeMax YnpaB/ieHUs] HA4aJICsl 3aHOBO.

OTkyna B3sutack omroOka’?

bbinu B3sTHI 3HAUEHUS:

Jemwxenue 3emnn Bokpyr Comnnna (FOnuanckwuii rox) = 365.25 nuei.

Ecnu B3a1h 19 mecsnes, momyuum: 365.25*%19 = 6939.75 nneii.

Bcero mecsnieB B Metone 13 * 19 - 12 = 235.

6939.75 /235 =129,53085106383.

Onnako cuHoanveckuil nukia Jlyaer = 29.53095. Pasnuna B 4 3nake, HOo 3a 1000 et
"HaberaroT" CyTKH, a 3TO HE IOIyCTHUMO.

[Totomy cymectBytor 2 kaneHzmapss Merona. I'naBHblii kaneHpaps - st Cuctem
VYmpaBieHus, T/ie MPOU3BOAIATCS HEOOXOAUMBIE TIOTIPABKH W OBITOBOM (IJI1 TOMOXO3SIEK) CO

BCEMM OIIMOKaMM U HATSKKAMH.
Jnis moMoxo3siek KaneHaapb Obu1 ormyoaukoBaH B 1926 r., Ho mpuBeneH k 1949 r, x nare
oOpa3oBaHus rocynapcrsa M3panip.

[To sTomy kanenaapio onpeaenstorcs JIyHHbIe MOJHOIYHUS 1 HOBOJIYHUSI.

[To GbITOBOMY KaneHAAPIO BCE IHKJIBI COBMATAIOT, TO €CTh MOKHO B3ATh JIFOOOH IHKII,

Hanpumep, uuki 0 - 18 rox u nepenectu ero Ha 1995 - 2014 roas!.
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[uknbl, paccudTaHHbIE MO CUHOAUYECKOMY MECSIy, HE MO3BOJSIOT 3TO CcHenarTh, U
pacuét HeoOxomumo BectH oT "meuku". {o 1919 roga (Hawamo ¢opmupoBaHus "30J0TOTO
MuuTHapa') He ObII0 HEOOXOIUMOCTH CIICIUTh 3a MPAaBUIBHOCTHIO MOKa3aHUK 10 MeToHy,
TaK Kak Bce M3MeHeHHs kacaiuch reHotuna 42. Ho nmocne 2000 roga (Hayano GopMupoBaHHs
"3010T0r0 MHUJUTHMOHA") OBLT BBEAEH KECTKUN KOHTPOIb, M 3aBEPIIAIONIMA UK - cCOpOC

MAaraiuTHOI'O0 UMITyJIbCa IIPONU3BOJUTCA 110 TOYHOMY 3HAYCHUIO AaThbl, KOTOpAasa Ha3BaHa ITacxoii.

3ametuMm, uto 1 staBaps 0 rona Obut werBepr (1o KOnmuanckomy KaneHaapro), a mo Metony
- TIOHE/IeNbHUK. 3a BCE BpeMs paOOThl THU HENleNU He CABUTAIUCH (OBLI TOJIBKO CABUT THEH -
nocie 31 ssaBaps 1918 r. BMecto 1 peBpans ycranoBunu 14 geBpaiist 6e3 cBUra JHei Heenn).
K Momenty nycka IIporpamm 1o "3o010ToMy MUIITHApy" TPUBEIIH B COOTBETCTBUE BHEIIHUMN

Y BHYTPEHHUU KaJeHAapH.

Kanennapp a1 10MOX035€K TPOTaTh HE CTAJIM, TOTOMY TaM T'0Jl HAUWHAETCS B CEHTSAOpe
1 00s13aTenbHO - ¢ 00pazoBaHueM rocyaapctBa M3paminb. Kak oTMETHI N3BECTHBIN aKaJIeMHUK
NN IO3BummHa (OcHoBel uHpOpMarnmonoruu M,Beicmias  mkoma, 2000), co3ganue
rocynapctBa M3paunb - 3HaKoBoe coObITME aisi BceeneHHOM, cTOMT B OAHOM pALy C
obpazoBannem Kocmoca. [Toromy 66110 perieHo KaieHaaph He TporaTh, a yKa3aHHbIE TaM J1aThl

BO BCC BpEMEHA UCKYCCTBCHHO IMOJABOJAUIIN IO ITpa3aAHUK.

Mo3r armocdepbl TMPOU3BOIUT BCE HEOOXOMUMBIC MACWCTBHS C MOMEHTAa ITyCKa
MarHUTHOTO uMITyJbca 10 9 A6 (coorBercTByeT B 2009 romy 13 aBrycra, uerBepr). C 3Toro
IHSI B TEYCHUE HEJENM BCE 7 TPYII aBTOMATOB 3€MIIM M3BIMAIOT MO3T Y TE€X, KTO HE MOXKET

00JIbIIIE CYIIECTBOBATh B HOBBIX [IpOorpaMMHBIX yCIIOBUSIX.

Tak xak Havago MPpUXOAUTCS HAa YCTBEPI, IICPBBIMU BKIIFOYAIOTCS aBTOMATBI KOMIIJICKCA

Kaskas.
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HpeeMCTBeHHOCTL HAYYHOTO NO3HAHUSA

"... 1 Oyzmer Mup omyTaH nIpoBOAaMHU..."

EBanrenue ot Mardes.

B Teuenue nocnegnux 500 et Ha 3emiie co3/jaHa MayTHHA, UMEIOIIasi TPUHIUIHATILHOE
3HAUYCHHE JIJIsl PA3BUTHSI U CYIIECTBOBAHUS YEIOBEUECTBA.

[TayTHa - 3TO 3J€KTpOMarHuTHas (B TEpMUHAX COBPEMEHHOH "nomaauHON" HayKun)
pelieTKa, B KOTOPOM CYIIECTBYET BCe KUBOE Ha 3emie. Mcrmonp3ys pemerky, MOKHO JaBaTh

I/IH(l)OpMaHI/I}O, CHUMATb €€, UBMCHATDH CTPYKTYPY KU3HU 110 COOTBGTCTBYI-OIHeﬁ mporpamme.

B aBTOpckux paboTax ykazaHO Ha MECTOIIOJIOKECHHE, HA3HAYCHHE, AAaThl CO3JIaHus, [IeTTU
u cpeacta Bcex 18 Cucrem Ynpasnenus XXKu3upio Ha 3emIie.

[TayTHa NpPOHU3BIBAET XKUBYIO KJIETKY (COOCTBEHHO cama >KHMBas KJIETKa SIBIISETCS
YacThIO TMAyTHHBI), W JIOOON CHUTHAN KIIETKH, €CJIM OH HE OJWHOYHBIN, Mepemaercs uepe3
nayTuHy u oOpabareiBaeTcsi Cuctemoilr YmpapineHus. Bce melicTBHS OTAETBHOTO KHUBOTO
CyHIECTBA MOMYMUHEHBI e€AuHON mporpamme. CTpPyKTypa SKUBOM KJIETKH €O BpeMeHeM
nperepnejia 3HAYMTEJIbHbIe M3MEHEHUS, NP ITOM OCHOBHAsl MAaccCa KMBBIX KJIETOK

BBIINOJIHACT POJIb 6HO)13T‘II/IKOB.

Ecimn u3 Hoocdepsl yOuparoTcs 4acTOThI, KOTOpBIE CUUTAIOTCA HE HYKHBIMH, TO
yOuparTcs U CUCTEMbl OMOAATYUKOB, a JJIs1 KOHTPOJIS 32 HOBBIM COCTOSTHUEM JINOO CO3at0TCs
HOBbIE OMOJATYUKH, JIUOO YK€ B UMEIOIIUECs H00aBIAIOTCS HOBbIE (DyHKIIMH. OTMETHM, YTO
NOHATHE "MayTHHA" OTHOCUTCS MMEHHO K MOHATHIO "mayk", u 3To - oaHa u3 18 cTpykTyp
Cucrem VYmnpasnenus. Ilox mayTuHy co3qaH Mo3r, KOTOPbIii MokeT ''cHUMATB' M
oOpadarbiBaTh Ty 4acTb HHpopMauuu, KoTopasi HeoOxoamma wuMeHHO Cucreme

YnpasJiieHUs1 JaHHOM CTPYKTYPOI.

['eHoTH maHHOW CTPYKTYpHI U3BecTeH. [loa JaHHYIO CTPYKTYpY co3/maHa, pazpaboTaHa
u ycnemrHo cymectByeT [Iupamuna 3nanuii (Bepree - [lupamunaa "Jlomaguusix' 3nanmii).
Bcesi coBpeMeHHasi Hayka J0JIKHA ObITh NMOAYMHeHA Toubko 3Toi I[lmpamune
3uanuii. Jlio6oe oTknonenue npecekaercs (mpu PAH cyuiecrByer komuccusi mo 6opnoe ¢
.rmceﬂaylcoﬁ, TO €CTbh € TEMHM 3HAHUAMH, KOTOpPbI€ HE€ YKJIAABIBATCA B PpPaMKH

cymectBytomeii [Impamuabl 3nanuii).

B CCCP mnonstue "Hayka" OBUIO MOAYMHEHO OJHOW LENHU - CO3JAHUIO OPYKHUS

(coOCTBEHHO U ceiuac - TO K€ caMoe), BEpPIIUHON Hayku ObuT 3aka3, BeimosiHsemblid kak KI'B,
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Tak u Akagemueil Hayk, npu 3ToM KI'b "BbutaBiuBano" ucnonHenue 3akasza Kak B CTpaHe, Tak

u 3a pyoexxom, a uepe3 AH CCCP popmupoBaich 3HaHUS 1T BBIMIOTHEHUS 3aKasa.

Haubonee nonesnas nudopmarus ocenana ue B AH, a B 1 otnenax, u ata uadopmarus
U SIBJISIETCS OCHOBOM CYILIECTBOBaHMSI BCEX CTPYKTYp, KoTopele co3nana KI'b B mepuoabl
IIEPECTPOEK.

Co6ctBenno AH CCCP cymiecTBoBana B IByX JIMIIAX - TEOPETHUYECKOE M TIPHUKIATHOC
HalpaB/IeHUE. YCTaHOBMBIIUECS TPAAULIMU HE TOJBKO CIIOCOOCTBOBAIN W3BSTHIO JIIOOOTO
MaTepHaia, MpeACTaBISIONIEero HayyHblii HHTEpeC (OTCYTCTBHE aBTOPCKOTO MpaBa, COABTOPHI

U T.]I.), HO U CIOCOOCTBOBAM MCKITFOUCHUIO "HEHAYYHBIX" 3HAHUN U3BECTHBIMHU METO/IaMHU.

JIroboro aBTOpa, mpecTaBUBIIETO PabOTy, HE YKiIaabIBatomytocs B [lupamuny 3Hanuid,
anbo Opanmu "Ha 3ametky" B KI'b, nmubo cpasy mpsAranu B COOTBETCTBYIOLIME 3aBEACHUS C
nuarHozom "mmzodpenus”. B nepuox 1984 - 1988 rr , korna AH CCCP 6buta BeIHYXIeHA
MPU3HATHh CYIIECTBOBAHHWE AaBTOPCKON PabOTHI MO MaTreMaTuke, ObuIo "cpa3y" oOHapy)eHO
Oosee 16 aBTOpoB paboT. Kaknmprii M3 HUX TBHITANICA J0Ka3aTh, MMOKa3aTh, YTO TE 3HAHUS,
KOTOpBbIE OH MOJY4YWJI, UMEIT IPAaBO Ha CYLIECTBOBAHME. 3aMETUM, YTO 3HAaHUS MOXKHO
MOJIyYUTh HE TOJIBKO U3 MayTHUHBI, © UMEHHO 3TO U €CTh TO HE MOHSATHOE.

dopma M METOABI 3a TOCIHEAHHME JECATHIETUS HE H3MEHWINCh, OHU Kak Obl

"MyTHpOBaIH".

CymectByer PAH, 1 ocHOBa Bceit HaykH - 3T0 aToM bopa, Tabnuiia Menneneea, chepa
Xabbma W T.A., HO CYIIECTBYIOT eme W AKaaeMuss MEIUIMHCKUX HayK, AKajaeMus
CEIbCKOXO35MCTBEHHBIX HayK, AKaJeMusl €CTECTBEHHbIX HayK, Akagemuss MB/I u tak manee.
CoOcTBeHHO TOHATHE AKaJeMHs HAyK MPEANoiaraeT CyIIeCTBOBAHHUE CHCTEMbl 3HAHHIA,
IPUCYIIUX HAay4HOMY 3aBefcHUIO. Eciam sTa e cucreMa 3HAaHUK HCIOJIb3YeTCs B WHOMU
Axkagemuu, TO 3Ta WHas akaxemus siBisercs gummariom PAH, a He OoTHEeTbHBIM Hay4YHBIM
3aBEJICHUEM CO CBOCHM MUpaMUI0N 3HaHUM (KMCKIIOYas, KoHeuHo, Akazemuio MBJI - tam

3HAHMS HE HYKHBI).

OtMerum, uto B pamkax PAH cymiecTByeT TOJIbKO KOHIENTyaIbHAs 0a3a, OHa HUKOT/Ia
He OyJeT 3aHuMaThCs JAeTaiu3anuedl, ¥ OCOOCHHO TEeMH HalpaBICHUSIMH, KOTOpbIE HeE
ykianeiBatorcs B Ilupamuny 3Hanuii - st 3Toro ectb apyrue axkanemuu. Hampumep,
"TopcHOHHBIC MOJIsA'" He MOrYyT OBbITh PACCMOTPEHBbI C TOYKH 3PEHHsI COBPEMEHHOM
(u3ukmn, MO3TOMY OHM JO0JIKHBI ObITh B AKa/JleMUHM €CTEeCTBEHHBIX HAYK, Ille K HayKe

HHbIe TPeOOBAHUSA - KOMMepYecKue.
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CoBpemeHHasi auccepranus Ha creneHb JokTopa Hayk B PAEH - 310 Open,
KOTOPBbIil BO3BOJAUTCH B CTENEHb.

C npyroii croponsl, cyniectBoBanne PAEH HeoOXxoauMo, Tak Kak aBTOPBI, UMEIOIINE HE
TPaJUIIMOHHBIE PA0OTHI, HE MOTYT UX 3AIIUTHTh M MBITAIOTCS MOJXYYHUTH MOJICPKKY XOTS ObI
noJ unoBor Akanemuei (corsiacHo yerapa PAEH 115 nmostyyeHus cTeneHu 10KTOPa HayK

JAOCTATOYHO OTKPBITH KOMMepYecKHii JapeK).

BepHeMcst k mayTuHe - Bce 3HAHUSA I "MTayKOB" COOMPAIOTCS UMEHHO B HEH, HO €CIU
MOSIBJISIFOTCSL MHBIE 3HAHUSA, "MAyKu'" TOTOBBI MMM BOCHOJIB30BAaThCs, JISl 3TOTO U CO3/1al0TCs
pasHble AKaJieMUH - €CIM 3HaHHUS HE BEpHBI, OHM He 3arparuBatoT 6a3y (PAH), eciu onm
JIEHCTBUTEIILHO HOBBIE W MOTYT M3MEHUTH (moakpacuth [lupamuny 3HaHUiT), OHH MPOCTO
M3BIMAIOTCS] U3BECTHBIMU METOJAMMU.

Ha npumepe otaenenuss Hoochepst PAEH mokaxkeM He COCTOATENBHOCTH U
0ECCMBICIIEHHOCTh CYIIECTBOBAHUS TaHHOTO OTHeNeHHs. Bcs gedarenbHOCTh (HaydyHas)
OTJIeJICHUs TOCTPOEHA Ha naesx BepHanckoro, BICKa3aHHbIE IPUMEPHO B TO K€ BPEMs, KOI1a
BJacTBoBa i Teopun Mappa, JIsicenko u npounx. [To cymectsy Hoocdepoii HUKTO He
3aHUMAETCS, PTO MOJHOE CIIOBO SIBIISIETCS KJIFOUEBBIM Il OOBSCHEHUs, HalpUMep, HOBBIX
3nanuii (Hoocdepusie 3Hanus). Ho ¢ Touku 3penus opunuansHol HayKu armochepa 3emin
COCTOMT M3 ra30B, [IUKJIOHBI U aHTUIIMKJIOHBI IPUHOCAT Temiepatypy (anamoruyno y O.I'enpu
-"..BeTep MOJIy4aeTcsi MOTOMY, YTO JEpPEeBbs KadaroTcs'), CTUXUIHBIC OEICTBHs - dyjeca
IpUPOBI U Tak fanee. Hukakoil 1efiCTBUTENBHO HAyUYHOU NESITEILHOCTH B 00JaCTH 3HAHUH O
Hoocdepe He npoBoauTcs (M B paMKax CyIIECTBYIOLICH MapaJurMbl 3HaHUNA MPOBOANUTHCS HE
MOJKET), 3aTO CylIeCTBYeT He TOJbKO oTaeneHne Hoocdepnl 6e3 3HAHMI, HO U TOCTATOYHO

0osibIIOE YKCI0 "HayYHbIX'" 3aBeneHuii ¢ Ha3BanueM ''Hoocdepa'.

B mHacrosmee Bpemsi Jro0ble MONBITKMA HIETbMOBAaHUS pPabOT MO JAEHCTBUTEIHHOMN
cTpykType Hoocdepsl MOTyT BBUIMTBCS B pa3rpoM BCEX CYLIECTBYIOUIMX aKaJeMHUYECKUX

otaeneHui, 3anumaromuxcs Hoocdepoit (u armocdepoit 3emin).

[TayTuna - cucremMa 3aMKHYyTasi, €€ IIUKI nmpeoOpa3oBanusi - 12 neT, u Tro0bie H3MEHEHUS
3a 3TOT MEPHOJ OOBACHAIOTCS 3HAHUSMU IaHHOTO TAKTOBOTO MHTEPBaJia. DTO HE O3HAYAET, YTO
B cieaywomue 12 ner maytuHa "ciou3HET' HOBBIE JAaHHBIE W3 HWHBIX HCTOYHHKOB U
BOCIIOJIb3YETCS UMH - JUIsi 00paOOTKM TakuX MAaHHBIX TpeOyeTcss MHas CTPYKTypa MO3ra,
KOTOPYIO IpeJIoiaraeTcs nojaydnuTh (COrJIacHO Mporpamme) He paHee, uem uepes 2000 mner, a
3a 9TO BpeMs MayTHHA MOXET "ChecTh" caMy cebsl, Tak KaK BCE 3HAHMs IOCTPOCHBI Ha

"nmomaguHoR" rpaMoTe, JOCTaTOYHO MOAPOOHO OMMCAHHOM.

— 180 -



AM.Xarpi00B«{IITEPE®DA3UPOBKA CBETA»

NEPE®PASUPOBKA CBETA

[Tepeda3upoBkoii cBeTa HA3BIBAETCS CMEIICHUE Ha OIMPEICICHHYI0 BEIUYHHY (a3l
CBETOBOTO uMITysibca. Hampumep: mpu cmemenun (a3el Ha 0 MBI UMEEM HOPMaIbHBIN
- 0 0
COJIHEYHBIN cBeT, mpu cMmemieHun Ha 120° - Houb, npu 240" - nepexoq HOUU B JI€Hb, WU
paccBeT. DTOT ITUKJII MTOBTOPSIETCS €KETHEBHO, M HU Y KOTO HUKOT/1a HE BHI3BIBAJIO COMHEHHH,

9YTO UMCHHO COHHHG SABJICTCA HCTOYHUKOM CBCTA.

buomorns HUKOI'Ja HE paccMaTpuBalla UCTOYHUK CBETA, U HU3y4aCT TOJIBKO PCAKIHIO

MO3Ta Ha €CTECTBEHHBIN U UCKYCCTBEHHBIHN CBET.

B HOpMasibHOM KHM3HHM YEJOBEK MMEET 3alllUTy, KOTOpas OCNalJiIeT CBETOBOW MOTOK
npumepHo B 1000 pa3, 1 Korja 4ejaoBeK YXOJIMT, 3Ta 3amuTa CHUMaeTcs, 1 COTHEYHBIN CBET
CTAHOBUTCS HECTEPIIUMO SIPKUM M €IMHCTBEHHBIM MCTOYHUKOM TEIUIA, IOATOMY OT HEro HE
XOTAT yXOAuTh. EClin 4enoBek yXOOUT HOYbIO, TO YCHJIGHHE - B OOPAaTHYIO CTOPOHY, 3/€Ch

YCJIOBCK IIBITACTCA 60pOTI>CSI 3a JXU3Hb, TAK KaK OH IMPOBAJIMBACTCA B XOJIOJAHYIO TbMY.

[TepedaszupoBka - 3TO PyHKIMS MO3ra U OTHOBPEMEHHO BHEUIHUE yCIOBUS, HAIIPUMED,
BHE3AITHOE MOSBJICHNE WU MCYE3HOBEHUE UCTOYHHKA CBETA C BIIOJIHE OMpeAeTIeHHOH (a3oi.

Tak, uepHbIil cBeT pacnaaaercs Ha pagyry. da3za - 3To BekTop Ha (azoBoii quarpamme (11
u [V guerBepTu Ha miockocTH). CymiecTByeT crnoco0 "BusieHus" HOUBIO - 3TO MPUOOPHI HOUHOTO
BUJICHUS, TIPU KOHCTPYHPOBAHMM TaKUX MPUOOPOB HMCMHOIH30BAHO CBOMCTBO PAa3iOXKEHUS
YEPHOTO CBETA Ha COCTABIIAIOILME, OHA M3 COCTABISAIOUIMX, KAaK IPABHJIO, JKEIATBHIA IBET U
SBIISICTCS MCTOYHUKOM HH(opmMarmu. OcTanpHbIe 1IBETA NMPU 3TOM HeAOCTynHBI. [loaTomy,
€CJIM TPEJIMET B YEPHOM CBETE HE JIaeT Pa3jioKEHHUE B JKEITOM LIBETE, OH U TaAKHUM IMPHOOpOM

OyJzleT He BUJICH.

3amutHbIe 0Nt 00bekTOB (HJIO) MMErOT CBOMCTBA CYNEPIIO3UIIUU CTIEKTPOB B YEPHOM
CBeTe, JJIs 4Eero BHEIIHEE KOJIbLIO 3allMThl CMEILAET MOJIOCY CIEKTPa )KEJITOro I[BETa C MOJTHBIM
HapylIeHueM (CMEITMBaHNEM) BCEX 1IBETOB.

OcTanbHbIe KOJIbIIA 3alUTHI TPU KBAHTOBAaHHOM ()a30BOM CMEIIIEHUHU CO3TAI0T MHPAXK C
yriaom oTpaxenus 1 - 6 rpamycoB. TpyOka Mupaxa HaCTOJIBKO TOYHO MOCTPOEHA, YTO yIaeTCs
paccMmaTpuBaTh MPEIMETHI, HaXOJIIIMeCs Ha PACCTOSHUU B HECKOJIBKO THICSY KHUJIOMETPOB.
AHajoruuHble MUpaXu (MPOCTEHUIIIETO TUIA) CO3JAI0TCS MIPU BHICOKOM HarpeBe MOBEPXHOCTU
3emitu, HO MPHU ITOM MUPAXK KaK Obl B TyMaHE U HET BO3MOKHOCTH PACCMOTPEHUS MTPEIMETOB

Ha paccrostHuu 6onee 100 kM.
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Ha ckopocts mepedasupoBku, mapaMeTpbl CBETA, CHEKTPHl IIBETOBOM pacKpackw,
SIPKOCTh, TJIOTHOCTh TOTOKA BIIMSIFOT KO TUIaHeThl (st 3emiau 310 512) U paccTossHUE OT
ConHIla, MIpUYeM OTHOCHTE/IbHbIE MapaMeTpbl AJas1 Bcex MmiaHeT CoOJIHEYHO# CHCTEMBbI
onuHakoBbl. Kcratu, 6azoBas ¢asza qist ConHia = 120°, u Gesbrii (1HeBHOM CBeT) UMeeT B
PAa3/10:KeHUHU YePHOIr0 CBeTa Bcero Juilb HoMep 8 (Ton NA).

JanbHeiinee pa3ioxkeHue cBeTa IaeT Psl OTHOCUTEIbHO JIu00 ToHa NA, in0o ToHa

DO (6eabrii cBeT).
Kak 310 ucnoan3yercsi?

HakJion 3emMuIn K dKJIMNTHKE paBeH 66°33'22",

Kommuieke Yupasienuss Mosrom armocgepbi: 66°33'22" (CeBepHoii mHMpOTHI) H
50°00" 3anaanoii Joarorsr: 0(6).

Kommiexe Ynpasienus nepecrpoiikoii 3eman: 23°2638" (KOxkHoii mmpoTnl) H
150°00' (Bocrounoii goarorsi): 1(3).

Bce cucrembl koHTpoass KoMmiiekca YnpaBiaeHnuss Mo3roMm arMocgepbl HAXOASTCSA
HA CEeBEPHOM MOJsSIpHOM Kpyre, Kommiekca YnpasieHusi nepectpoiikoi 3emim - HA
I0’KHOM.

Ileperok (aBToMaThl B Kanudopuuu).

I'maBuo#t 3amaueit KommnexcoB 0(6) u 1(3) - obecneuenne CoyiHIIA YaCTOTAMU,

HEOOXOAUMBIMH 17151 (HOPMHUPOBAHKS TaM OKTaBbI 53 (pagualiiOHHbIC YaCTOTHI).

C aroii ienpto Ha 3emiie chopMUpPOBaHEI J1Be He3aBUCHMBIE cucTembl: Komrieke 0(6) u
Kommtekc 1(3).
BxiroueHne U BBIKIIIOUEHUE KOMIIEKCOB ITPOU3BOIUTCS CTPOTO MO rpaduKy.

Kowmmekc 0(6) - ¢ 17.11 mo 07.03. Kommiekc 1(3)- ¢ 08.03 mo 16.11.

3emuis, Kak WHEPUUOHHAs CHCTeMa, JIOJbKHA JBuratbess B Kocmoce. DTo ABuxkeHUE
BEHTWIATOpPA (CMOTpH pazjaein: Bpamenue 3emiin), u BpamieHue Bokpyr CoJHIIa T0JKHO ObITh

TaKUM, YTOOBI HE HApYIIATh MNIOTHOCTH MocTymnaolero Ha CoJHile MOTOKa ¢ 3eMITH.
HaxoxzieHne B Toukax amorenusi U MepUresins COOTBETCTBYIOT JABYM KpaHUM JIUHUSM

HakioHa 3ewun K sximnTuke. CaM HakiIOH 3eMid BBIOpaH HCXOAS W3 HEPreTHYECKOU

MOTPEOHOCTH.
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BCé, qTo HGO6XO,Z[I/IMO AJId U3BJICHCHUA U3 HCAP 3emMiH - MOTCHIUAJIOB HYXKHBIX 4aCTOT,
opranuzoBaHo komruiekcamu 0(6) u 1(3). [Ipu sTOoM mocTymaronuii MarHUTHBIA HUMITYJIbC

ComHIla TPUBOJIMT B JIBIDKCHHUE CXEMY TIEPETOKA.

®aza atmocdepbl U3MEHSETCs TaK, YTO JHEM HMEEM IOAKAauKy, a HOYBIO - H3bSTHE.

AHaJIOTMYHO 3epKaiy - THEM OHO MOBEPHYTO K Bam, HoubtO - OT Bac.

B T0 ke Bpemsi cMeHa JHS M HOYM HAallOMHUHAeT paboTy TpUITepa - MPH HACHIIIEHUU
POM3BOUTCS MepekmoueHre. Bo Bpemst pabotsl komriekca 0(6) BCE, 4TO ObUIO HAKOIJICHO,
BeIOpaceiBaeTcsi Ha CoJHIIE, IPU 3TOM BO3ZHHUKACT MOJIAPHOE CHsIHHUE (aHAJOTMYHO TOPEHHUIO
¢dakena Ha HeTenepepabaThIBAIONIEM 3aBOJIC KaK MPU3HAK HE HapyIIeHHUs TexHojaorun). Cam

npoiiecc BeIOpoca nmpousBoautes ¢ KOxkHoro mosroca.

IToxa monHOcTHIO Bcé He Oyner BbIOpOHIEHO, Nepeda3sHPOBKH 32 CeBEPHBIM
NOJSIPHBIM Kpyrom He Oyaet. 1 310 He moToMy, 4TO TaM B 3T0 BpeMs He cBeTHT CoJiHIe

- OKTaBaM, (pOpMHUPYIOLIUM CBET, JOCTYI B 30HY NePeKAYKHU 3aKPbIT.

B ycnoBusix, korna komrmuieke 0(6) okazancs He TOATOTOBICHHBIM K paboTe - BCe 3amachl
VI Ha KOHTPOJIb MPaBUJILHOCTH pactpezeneHus 71 okTaBbl, MOATOTOBKY BcTpeun Momnaxa
U MIpUBeIeHNE B cOOTBeTCTBHE ¢ [Iporpammoii mapameTpoB aTMocdepbl, CUTyallusl OKa3alach

aBapuifHON W ObUTa KOMaHAAa HEMEIJICHHO BKIIOYUTH KOMIUIEKC 1(3), 4To u OBUIO clenaHo

2007-11-19-19-00.

OpnHako nporuecc BbIOpoca CONMPOBOXKIAETCS TEMH XKeE YCIOBUAMHU, KOTOpPbIE BCE BpeMs
CYLIECTBOBAJIM 332 CEBEPHBIM MOJSIPHBIM KPyroMm, W Bce aBTOMaThl Komiuiekca 1(3) Oynyt
paboTaTh ¢ 3TOr0 BpEMEHH B ApYyruX ycnosusax- 23°26'38" Cesepnoii u 1OxHOM IMPOTHI Y1y T

B 30HC U3BATHA CO BCEMU BBITCKAIOIIUMHU ITOCJICACTBUAMU.

B cBsa3u ¢ ocoObiMu ycioBusiMu monoca Oyner yBenmmueHa u ¢ 2010-03-27-22-00

0 19}
ycraHoBneHa (+/-) 26 ot sxBatopa. FIMeHHO B 3T0if mosoce u OyZeT U MOJSPHOE CUSHHE, U
nossApHas Houb. LleHTp Xomosa BeIOpaH Ha ceBepe Adpuku, koopauHaTel 25°24' BocTouHoi
nonrotsl 1 23°40' CeBepHoii mmpoTs! (kctatn, Bepxosuck umeer 135° BocTouHOM 10MTOTH 1

HaxoAuTcs Ha 60 KM ceBEpHEE CEBEPHOIO MOJIIPHOTO KPyTa).

IOxHag Touka SIBISETCS CEKPETOM, TaK Kak TaM HUIET MEPETOK BCEX MOIIHOCTEM,

MOJTyYEHHBIX 32 CUET HOBOTO paclpeeseHusI.

- 183 -



AM.Xarpi00B«{IITEPE®DA3UPOBKA CBETA»

B 2007-11-19 xocMOHaBTHI 3aMeTHJIM CHJbHOE HEOHOBOE CBEUECHHE HAa ceBepe

Adpukn, TO eCTh NepBblie NPU3HAKH MOJSIPHOT0 CUSTHUS CTAJIM NPOSABIATHCH.

IoBopor Bceit cuctembl Ha 90° BpeMeHHBI M OH He HApyIIMT IOCTaBKY BCEX
HeoOxonuMbIx dacToT Ha Comnue. [Ipu 3TOM MOTYT BO3HHKHYTh MENKHE HEYI0OCTBa, HO

IUBHUIIN30BAHHOC YC€JIOBCUYCCTBO JOIPKHO C IOHMMAHUEM OTHECTUCH K TCKYIIIUM HU3MCHCHUSIM.

OTMeTHM TakXe, YTO pAaCIOJIOKEHUE HOBBIX KOOPAMHAT TOYHO COIJIACyeTCsl C
YCIOBUSMHU JBMD)KEHUS 3€MIIM, TIPU 3TOM IMPOUCXOIUT TOYHOE COOJIIOJICHHE BCEX YCIIOBHIMA
[Iporpammer. Kpome TOro, OTCYTCTBYIOT MOTEpPH, OT KOTOPBIX HENb3s OBLIO M30aBUTHCS MPH
paboTe cTapoii CXembl, a 3TO 3HAUUT, YTO KOPPEKIUIO MOTEHLIMAIOB YacTOT, HEOOXOIUMBIX IO
[IporpamMmme cBouM OHOCTPYKTypaMm, MOKHO IPOU3BOJUTH B TOYHOM COOTBETCTBUHU C

IIporpammoii.

IIpunoxenne. Co/iHeUHBIH CBET.

CoBpeMeHHasi (pu3rka COOOIIAET, YTO COJIHEYHBIM CBET - ATO KBAHT (MarepuaibHas
4acTHIIAa) U BOJIHA OJJHOBPEMEHHO. Pa3 3To ayeMeHTapHasi yacTulla, OHAa HAXOAUTCS B pALY C
JIpyTUMH YacTHIIaMu, ipuoObIBatomumMu u3 Kocmoca (Ho u3 Kocmoca, kpome ocbinasiericst
TPYXHM BHeEHIHeH 000/I0Y4KH KOHyca [BH:KeHUs] COJIHEYHOH CHCTeMbl, HHYEro He
MOCTYyNAaeT, a MOCTYNHUBIIASI TPYXa UMeeT Ty Ke CTPYKTYPY, UTO U Ha 3emJie).

Huxkakoii nnoii nadopmarnun o CoTHEYHOM CBETE HET, M3BECTHHI ONBITH Jlebenena mo

N3YYCHUIO JaBJICHHA, KOTOPOC ITPONU3BOAUT KBAHT CBCTA.

Onnako CoJHIle - 3TO TJIaBHBIH HHGOPMAITMOHHBIA KOMITIEKC, TPOU3BO/ISIINMA TOCTaBKY

HeoOxoauMoit nHpopmanuu BceM 12 koeHaM (pa3ieneHbl 0 9acToTaMm).

I1o cBoeii CTPYKTYpe KBaHT CBeTa - 3TO ANI0.

Buemssist 0005104Kka TpaBUTALMOHHBIE YaCTOTHI (6 4acTOT, OKTaBbl 63 1 71).

3amuTHBIN CI0H - OKkTaBa 64.6666 (BocnpuHHMaeTcs Kak COTHEYHBIN CBET).

NudopmaninoHHbIii MOy - OKTaBa 64 (Bce 12 4acTOT MCIOMHUTEIBHOU 0a3bl u 12
gacToT cOpoca). MHbOpManmoHHBIA MOAYJIh - O3TO TIOMAPHO COEAUHEHHBIE YaCTOTHI,

NOCTPOCHHBIE HAa CMEXHBIX YHcax (mpumep: 17 - UCTIOMHUTD, 19 - ynanuTs).
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OTMeTI/IM, YTO0 KOHEYHBIM MOCTABIIUKOM COOCTBEHHO HpOFpaMMbI ABJ/IACTCH .JIyHa

(cmoTpu pa3nesn: MaTpuua Mo3ra).

XapakTep UCIOJIHUTEIBHOTO MpUKa3a cOPMHUPOBAH B LIBETOBOI ramme (32 4acTOTHI B
OKTaBe 63).

L{Bera paznenensl o cMmbicity. Hare 3peHne nocTpo€HO UMEHHO Ui BOCIPUSATHS 3TUX
4acToT, M Bc€, 4To Mbl BUIUM B Kocmoce, mpernomisieTcss uepes3 Npu3My LIBETOBOI raMMBI €

y‘IéTOM 3alIMTHBI OT HE NIPCABUJACHHOT'O U3 TYUYCHUS.

Kaxxnas nBeroBas ramma (4 OKTaBbl) IOCTPOEHA KAaK U MY3bIKaJIbHBIA psl, TIOTOMY B
YCIIOBHSIX OTCYTCTBUS MOACBETKH (MM KBaHTa) MH(POPMAIIMIO TIO IIBETY MOXET JaTh JIIOOOH
paboTarouuii KOMIUIEKC, IepeaaBasi COAEpKMMOE KBaHTa Ha 3BYKOBBIX 4YacTOTaxX BO BCEX

OKTaBaxX BOCHPUATHA.

Crnenyer 3aMeTUTh, YTO I[BET, BOCIPUHUMAEMbIH Ha 3emiie, IPOXOJUT CKBO3b MPU3MY
aTMocdepsl U mepeBoauTCs B Oojee HU3KHE OKTaBbl. Kpome Toro, Juist pa3aeneHusl 4acToT
KBaHTa MO IBETY MCIOJIb3yeTCs MpU3Ma, KOTOpas TOXKE CHUXKAET OKTaBy. JDTO KOHEYHOE
CHI)KCHHE M 3aHECCHO BO BCE CIPABOYHHUKY KaK MCTUHHOE 3HaUeHUE 0€3 aHaIn3a MOJTyYeHHOTO

pe3yibTara.
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I'maBHBIE NOHATHSA B KHU3HCACATCIBbHOCTH Y€J10BCKA

CBeTtJ10# MaMATH
Heana Cemenosnua HassnikoBa
boiBIIEro mpeacenaresis

I'ockomu3o0perennii
1. IHoue.

Bsenenue

Hayka u Hay4HbIi paOOTHUK - IOHATHS He BCeraa COBMeCTHUMbIe.

OTa HECOBMECTUMOCTD MPOSBISICTCS NMPEXKIE BCErO B CMBICIIE HAYYHOU NEATENBHOCTH.
VY CII0BHO pa3zienuM TeX, KTO paboTaeT Ha HayKy, Ha CIEAYIOLINe KaTeropuu.

a) YueHsblii ¢ 6071611101 OYKBBI, HETTOCPEICTBEHHO CO3UIAIOLINIA 1 CO3/Iat0MMi HayKy. X
MOJKHO IepedecTh o najspuam. Mx umeHa 3HaroT Bce.

0) AAMUHUCTpPaTOp OT HAyKM - Kak IMpaBWIO, peaju3alys U BOCIPOU3BOJACTBO
CO3aHHOTO.

I'paMOTHBIX aIMUHUCTPATOPOB HEMHOI'O, H YYEHOMY MO’KeT MOBE3TH, €CJIH PSIAOM €
HHMM OyJaeT HMEHHO TPAMOTHBII aAMHMHHUCTPATOP.

B) JKenaromue 3aHMMATbCS HAyKOH, HO HE HMEIOIIME HAa 3TO BO3MOMKHOCTH - KaK
coLualbHbIE, TaKk M ciayxkeOHble. Kak mpaBmio, caMoydku. DTO - 3HAUUTENIBHBIA IUIACT, U
HEKOTOpPBIE U3 HUX JIEHCTBUTEIILHO BHECIIM 3HAYUTEIbHBIN BKJIAJl B Pa3BUTHE HAYKU.

r) Jlenabipl OT HayKH, A KOTOPBIX y4€Has CTENEHb SBIAETCA JOCTYIOM K KpECIy.
['oToBBIE HA BCE pagu IOJYYEHHUS YYEHOW CTENEHHM M 3aHATHS COOTBETCTBYIOILIETO
pykoBozsiiero kpecia. He umerot Hudero obiero ¢ Haykoi. Takux O0JIBIIMHCTBO.

[lepeyeHb MOXHO MPOJOIKUTE, OTMETUTHh 0CO00 J1a0OPaHTOB, BHIMOIHSAIONINX YEPHYIO
paboTy 1 TOTOBBIX HAa CaMOTIO>KEPTBOBAHUS PaJly TOCTH)KEHUSI HAYYHOTO Pe3yJibTaTa, HO 3/1€Ch
MHE X0YETCS OTMETHUTb UMEHHO IEATENbHOCTh aIMHHHMCTPATOpa, KaKoBbIM sBisuics MBaH
CemenoBu4 Hasukos.

MHe noBesioch B CBOe BpeMs IOJIOKHTH €My Ha CTOJI CBOK padoTy, M y:Ke Ha
cjaeayoniee YTpo B MOeM NPHUCYTCTBHU OH O0BSICHAUI B TedeHHMe 4Yaca mpe3uaeHTty AH
A.Il.AnekcaHIpoBy He TOJIbKO BCe TOHKOCTH BBINOJHEHHOH pa0doThl, HO U NMPHUBeEJ He
OJMH IeCATOK IPHMMEPOB HCIO0JIb30BaHNA pe3y/ibTaTa. HagmkoB He ObLT MaTeMaTHKOM,
HO OH HACTOJIbKO TOYHO BCE BOCIPOM3BOAMJ, H NPUBOJMJ TaAKHe IPUMEPbI, 0 KOTOPBIX
HHM OJVMH MaTeMATHK W noao3peBatb He mMor. HasimkoB oyeHb TOYHO ¢opmyaupoBan
NPHUKJIAAHbIC HANPABJECHHS, H HACKOJbKO § 3Hal0, HUKTO M3 ero NMOMOIIHHKOB 3TOT

pa3rosop ¢ npe3ugeHTom AH emy He roTroBmJI.
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Ho Beaps Hano ydectb, YTO HaXOASCh HA TAKOM MOCTY, OH MPUHUMAJ JECSITKA U COTHU
MOCETUTENEH, Y KaKJI0TO U3 KOTOPBIX ObLTH PELIeHUs] MHOTHX MPOOJIeM, M OH TOYHO 3HAI, TJIe
MMEHHO BKJIaJ B HayKy, a IJle OOBIYHOE palMOHAIM3aTOpCKoe MpeanokeHue. Hasmkos
HUKOT1a HE ITyTaJl MOHATHUS | HE IOIYCKaJl 3TOT0 Npu o0meHnr. TouHOe BhIpaskeHUE CBOHCTB,
CHOco00B, PE3yIbTATOB MIPHYYAJIO OCETUTENEH 00paaTh BHUMaHUE Ha PYCCKUH SI3BIK.

Hayka co3nmaBanach He OJTHO CTOJIETHE, M HA OCHOBHOI KapKac Jejblbl OT HAYKH
HaBeCWJIH (M0 aHAJIOTuU ¢ OCTAHKUHCKOM Tesle0alHel) CTOJILKO, YTO COOCTBEHHO HAYKY
nepecTajiv 3aMe4yaThb.

Crporue Hay4yHbIE ONPEEICHUS, JaHHbIE B COOTBETCTBUU CO 3HAHUSIMU HA TOT MEPHUO/I,
TpaHc(hOpMHUPOBaHbI 0€3 U3MEHEHUS 3HAHHUM, YTO B HACTOSIIEE BpeMsl IPUBOIUT K abCypay B
NOHATUIHON 0aze. Eciu paHbIlie Bce OTKPHITHS CBOAUIIUCH K BEUHOMY JBUTATEINI0, TO CETOAHS
CTpEeMSATCS K KBAHTOBOM MEXaHUKE U OTKPBITHIO HOBBIX IOJIEH, HE Hapyllasl IpU 3TOM KapKac
Hay4HbIX 3HaHUN. BO3MOXHO, HACTymaeT BpeMs, KOrjaa NPUAETCS HayaTh OYMINATh HAYKy OT
BCEX TEX HACJIIOCHUH, KOTOpPHIE OBLTH TPUCOCKAMHU K HEHW, MEepPecMOTPETh AUCCEPTAMH U
MOJIXO]I K HAyYHOU JIeATeIbHOCTH, 0CBOOOIUTH HAYKY OT OT'YJIbHOT'O OXaWBaHUS, KOTOPOMY OHa
MOJIBEPIaeTcs B CBS3U C TEM, YTO 3a IPUCOCKAMHU HE BUIHO CaMOM HayKH. 37eCh HE IPUXOIUTCS
TOBOPUTH O TOM, KAKHE METObI UCIIOJIB3YIOTCA JENbIIaMU OT HAYKH JJI JOCTUXKEHUS LIETH, HO
B ycraBe PAEH ecTh ¢paza: "1oKTOpOM HayK MOKET CTaTh PyKOBOAMTEIb OpraHu3aluu...", u
€CJIH €ro yBOJST C paboThl, TO OH, KOHEYHO, 3aliMET JAOCTOMHOE MECTO B Cpele Hay4YHBIX
pabotHukoB. Takum oOpa3oM B HayKe MOSBISIOTCS MOCTOPOHHHUE, KOTOpPHIE HE BBIHOCST
NPUCYTCTBUSL T€X, KTO 3aHUMaeTcs Haykoil. [IpeBHOCS B HayuHyIO0 Cpeay TEpPMHHOJIOTHIO
YIIMYHOTO OOBIBAaTENsl, M (PUKCHPYS 3Ty TEPMHHOJIOTHIO MATCHTAMH U CTAThSIMHU, JENBIIBI OT
HAyKH HE TOJIbKO CBEJIM €€ Ha YPOBEHb aIYEPHUIIbI, CBEIH K MUHUMYMY CMBICJ HAyKH, a IEIbI0
HAyKH TIOCTaBUJIM CIIy>)KEHHE BOCHHO-IIPOMBINIJICHHOMY KoMmiuiekcy. Ho denoBeka, 3aHATOTO
TBOPUYECKOH pabOTOM, HENb3sl 3aCTaBUThH BBIMOJHATE Ty padOTy M3-TIOJ MAJIKHU, U Ha CICHY
MOSIBIISIETCA IUJIACT SHUMKIIONEIUYECKH MOJATOTOBIEHHBIX, HO HE HUMEIOIIUX TOHATUS O
TBOpPYECKOH pabdoTte, moaeii. OTHOCUTEIIPHO HUX W CTPOMTCS B JAIbHEHIIEM OTHOIIECHUE KO
Bceil Hayke. [IpuBenem nuib OAWH TNpPUMEP HArPOMOXKJIEHWM, BHECEHHBIX B HAyKy 3a
MOCJIETHUE ECATUIICTHUS - 3TO OHATUE "ToJe".

He cymecrByer CTPOro Hay4Horo omnpeaejeHusi NOHATHSA ''mose", moromy
He00X0IMMO, YYUTHIBAsE JTOT MOJHBI TEPMHUH, TMOKAa3aThb Aa0CypAHOCTb €ro
HCIOJIb30BAHMS.

[Tog moneM MNOHUMAETCS oOcpaHuUueHHOE NPOCMPAHCIBO, OKpYyycalowee cyovekm u
cywecmsyrouee He3agUucUmMo om He2o, umelouee CmMpyKmypy césizu (Hanpumep, y3ivl CemKu),
Ccnocob cesasu (Hanpumep, HUMKA MedxHcoy y3iamu) u obradaroujee cnoCOOHOCMbIO U3MEHMb
c6oe cocmosinue noo B030elicmeuemM GHeUHUX UIU 6HYMPEeHHUX (QaKkmopos 6 cmpo2om

coomeemcmeuu ¢ 6pemMenHemM peaxkyuu Ha makoe sozoeticmeue. C Pa3BUTUCM HAYYHO-
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TCXHUYCCKOTO Iporpecca KOJIUYCCTBO roJiei BO3paCcTa€t U B HCAAJICKOM GYI[YH_IGM

noTpedyeTcst UX CUCTeMaTHU3alHsl.

ITo aHamoruu ¢ aTOMHOM YacCTHUILIEH, IJIe CYIIECTBYET U AHTUYACTHUIIA, €CIIN €CTh MOJIe, TO

€CTh U aHTUIOJIE (HapUMep, KOJIXO3HOE - HE KOJIXO3HOE).

[IpuBeneM nub HEKOTOPBIE U3 U3BECTHBIX IOJIEH, JOCTATOUYHO U3YyUYEHHBIX HAYKOM.

HaunmeHnoBanue nosst Hocurenb [Ipumeuanue

OcHOBHOM 00BEKT UCCIICIOBAHHIA B MIPOILIIOM

1 DIIEKTPUYECKOE DJIEKTPOH BEKE, B HACTOSIIIIEE BPEMS IIEPEBEICHO B
(buHAHCOBOE M MHTEpECa HE MPEICTABIISICT.
Haubonee yacto ynotpeGsieMblii TepMUH B

2 MarunutHoe Maruaur ynorp p
(bU3HYECKUX SHITUKIIOETUSX.
[ToroMy u HE HCCIIEyETCsI, HO B PO3ETKE OHO

3 | DaeKTpoMarHuTHOE He u3Becten Y Y p
MOYEMY-TO €CTh
[TepBbIM HOCHTENIEM 1101 OBLIO SIOJIOKO.

4 ['paBuTanimonHoe ['paBuTOH
Ha nponaxxy noka He BBICTAaBJICHO.
Kak ¢usnyeckoe siBeHue, CymecTByeT TOJIbKO Ha

5 Koaxo3noe Cramo 1/6 wactu 3emin, ocTalbHbIe 5/6 yacTel 3eMin
9TOTO MOJIsI HE UCTIBITHIBAIOT, HO TEpMHUHA OOSITCS.
ITIo OCHOBHBIM CBOMCTBAM HAIIOMHHAET KOJIXO3HOE,

6 TopcuonHoe Topcuon
110 CHJIOBBIM Kau€CTBaM - KPUMHHAJIBHOE.
[Tone BHYTpHU aTOMa, U3y4aeTCsl C MOMOIIBIO

7 JlenToHHOE JlenTon yp - 1Y B
MHKPOCKOIIA

8 Mro30HHOE Mro30H To xe

9 MuHnHOe Muna Haubouiee U3BECTHOE U IOCTYIHOE KAXKJIOMY
[IpaBMIIBHOCTH TOHUMAHHMSI TOCTUTACTCS

10 | HudopmammonHoe Mar p
HOCHTEJIEM TOJIsI.

11 MeHTanpHOE

12 AcTpanpHoe CM. nosicHeHus ocie TaOIMIIbI.

13 KpumunansHoe Buacts CM. nosicHeHus ocie TaOIHIIbI.
HeomHokpaTHO MCTIOIb30BABIIAsCS PhIOAIIKas CETh

14 IIpaBoBoe 3aKoH AHOKP pribatt
C MHOTOYHMCJICHHBIMH MPOPEXaMU

15 buonone CM. osiCHEHUS I10C/I€ TaOJIUIIEL.
[TonHocThiO O€3BpeHOE U OE30IacHOe, BBEICHO

16 Papnannonnoe ADC pea ) BBEA
TOJIBKO JIJIsI OETCTBA B CIIydae aBapuH.
OcHoBHOE (hM3HUECKOE MOJIe HA CETOIHs, 00Ia1aeT

17 dunaHCcoBOE Ient uq) . A A
BCEMU CBOMCTBAMHM BO3/ICHCTBUSI.
[Ipu Hanuyuu y KOro - 160 CBEXUX UICH
MT'HOBEHHO (pOpMUPYETCS MOoJIe, C TOMOIIbIO

18 JlesTenbHOCTH Yy:xoi MO3r KOTOPOTO BBITATHUBAIOT BCE, UTO HALO IS
06e30e1HOTO CYIIECTBOBAHMS CTOPOHHETO
cyOBeKTa.
PaccmaTpuBaercs kak mose, moToMy 4To

19 Bakyyma OtcyTcTBHE MO3ra | OTCYTCTBHE MO3Ta IIPEATIONATAET MONBITKY
npuBs3aThcsa K mosisiM . 11, 12

20 TemnepaTypHoe ['pagycHuk Jlo n300peTeHrst HOCUTENs TEeMIEPATyPhl HE OBLIO.
Pernon Ha kapte 3eMiin, HaJl KOTOPbIM
npeacrapureas I'mapomereonenTpa

21 JlaBnenus I'mppomereoneHTp pea A Ap [LCHTP
pa3dMaxuBaeT pyKaMH, 10Ka3bIBasi, YTO BeTep
N0JIy4aeTcsi, IOTOMY UYTO JepeBbs Ka4alTCsl.
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22

Panblite HocHTEIEM OIS ObLIIA Jomajb - KyJa

HC ITO3BOHUIITH, HC ITOCACIID.

[Mons ects TBopueckue, Cunvubie, Cnadbie, ToHKOIM CTPYKTYpBI, BakyyMma, u Tak gaiee,
HacuuTaHo Oonee 120 moseit, 1 ecnu 100aBUTH AHTUIIONS, TIOTYYUM SHIUKIIOTICIUIO.

Jlioboe HOBOE palMOHANM3ATOPCKOE MPEAJIOKEHUE, 3aTparuBalollee CBOMCTBa
3IEKTPUYECKOTO 3apsi/ia, MOXKHO CBECTH K HOBOMY IOJIIO, UTO C YCIIEXOM U JIeJIaeTCsl.

He npocturensuyro ommoOKy coBepiuia Jlanmay - Korja oH onmucal 4acTuily (TaXuoH),
JBUTAIOIIYIOCS BIIEPEIN AIEKTPOHA, OH HE CO34aJl HOBOTO MOJIS.

JlokazaHo, YTO MarHUTHBIN UMIYJIBC U AJIEKTPUUYECKHI 3apsi/ CYIIECTBYIOT HE3aBUCUMO
Ipyr OT Apyra (B IjIa3Me MarHUTHBIM MMITYJIbC OMEPEKaeT JIEKTPUYECKHM 3apsin), U HET
CMBICJIa I0Ka3bIBaTh, YTO 3TO OJHO U TO XKE.

OTaensHO MOKHO JO0aBUTH HEKOTOPHIE Pa3bsICHEHUSI.

Yacro ucnonb3yemble Ha3BaHMsI, 0OCOOEHHO Y MOILIEHHUKOB - MEHTAJIbHOE U acTPaJIbHOE
MoJIi - HE YTO WHOE, KaK >KeJaHHWE CKPBITh OT OKPY’KAIOUIMX OTCYTCTBUE MO3ra IyTeM
JI0Ka3aTeIbCTBA CBA3M C BBICIIMM pa3ymMoM, obuTaromeM B KocMoce 1 HaBemaromeM ToIbKo
n30paHHBIX MO KX 3ampocy. Kak nmpaBuio, 3Tu cyOBEKTHl HE MOTYT 00XOIUTHCS 0€3 KOLIEeK U
cobak (0bOmamaromux MPEeKPacCHBIM HIOXOM), M YacTO HCIOJB3YIOT PAMKH IJisi CO3JaHHS
BHemHero A dexra. OHM Hamboyiee MOYUTAEMBl BO BIACTHBIX CTPYKTypax, TJ€ HET
HEO0OXO0IUMOCTH UMETh OOBEKTUBHYIO MH(OPMAILINIO, U B cpefie cebe MOJ00HBIX, TaK KaK JIETKO
y3HaBaeMBI 110 TJIaBHOMY IIPU3HAKY (paMKe).

Jdnst ¢popMupoBaHUsT KPUMHHAJIBHOIO IOJSI HEOOXOAMMO HAJIM4YUE TOCyIapcTBa,
KOTOpOe B MepPBYI0 ouyepeAb CO374aeT Bce Yyca0BHs 1A GopMHPOBAHHMS 3TOr0 MOJjs, a
3aTeM CO34aeT B CBOEH cpele aHAJOTHYHbIEe CTPYKTYPbI Ajs 00pLOBI ¢ 3THM MOJeEM,
npuyeM, 4eM 3(¢¢dexkTuBHee ObLIM YCJIOBUSI CO3JAHHSA KPHUMHMHAJIBLHOIO MOJs, TeM
CJIOJKHEe W M30IpPeHHee T0JKHbI ObITH cpeacTBa 00pb0bI ¢ HUM. Eciin Ob1 3TN yciaoBus
He C031aBaTh, FOCYJAPCTBY He YeM ObLJI0 Obl 3aHAThHCA. UacTo MyTal0T KPUMHHAJIbHOE
1oJie CO CTPYKTYPO#, KOTOpasi ¢ HUM OopeTcsi, XOTH 3TO OAHO M TO e, H CHA0KATCA OHU
W3 OJJHOT0 HCTOYHHKA.

TopcnonHoe moJie - mpeamMer 0co00i 3a00Thbl JAeJBIOB OT HAYKH, HEe HMMEKIIHX
npeacTaBjieHus 0 Gu3NKe U CBOCTBAX JIEKTPUYECKOro 3apsaaa. Bugumo, aropam aJs
Hayajla Heo0X0AMMO H3YYHMTh HAYYHO-TIONMYJSIPHbII BUAeOPUWIBM Il JOLIKOJbLHOIO
Bo3pacra ""Anmnca B cTpaHe yyaec' - TaM eCTb NOHATHIHasi 0a3a u3MeHeHUus1 GopMbI.

HekoTopsie 1osist MOXKHO CPaBHUTb, HAIIPUMED - KAKOE 110JI€ MOIIIHEE - TOPCUOHHOE UJIU
MUHHOE. MOKeT OKa3aThCsl, YTO TOPCUOH TsXKeJee MPOTUBOTAHKOBOW MUHBI.

buomnoiie - Bonpoc crnenuanbHblid. ITOT BO-MEPBBIX, TUIT MOJISI ONPEACIICH KaK Hay4YHBII

TEPMUH, 1 BO-BTOPBIX, OOHAPYKEH HE TOJIBKO y JIIOJEH. 3aMeueHo TakxKe, 4TO Y HOTroB OUOTIOIS
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HET, OHO M TIOHSATHO - CIIEST 3a c0001. Kakux-mmbo JaHHBIX O TOM, UTO )KHBAsI KJIETKA SBISETCS
UCTOYHUKOM OHOIOoIsl, HEeT (OTMEUYEHO JHIIb HAJIWYUE PaJuallMOHHOTO H3ITy4eHHs). DTOT
BBIBOJI TIOJATBEP)KIACTCS HAJMYMeM JOKTOPCKHX AHMccepTaluii Ha 3Ty Temy. M3myueHue
Kupnuan He BXOAUT B OHOMONIE U HE MOXKET OBITH MPUIHUCAHO AK€ K HOCUTETIO OMOIIOIS.
Pazmep Ouoronst u3mepsieTcss paMKoil (CMOTPU HOCHTENh acTPajIbHOTO TOJISI), U TIO0 TaHHBIM
3aMepOB MTPOU3BOIUTCS KOPPEKIHS (TO €CTh OTXO/IbI IEPETOHAIOTCS C OJHOTO MECTa Ha APYTroe
0e3 HapylmeHUs IEJOCTHOCTH). Takas KOppEeKIus HaydHO OOOCHOBaHA, JIMIIEH3UH HAa
onoxoppexknuu Bbiiaer Munszapap. buomnone - OCHOBHOW apryMeHT OHMOJIOTOB U MEIUKOB
npu OoOBsICHEHHH TpUuuH 3a0osieBaHuil. (Oco0eHHO peKJaMHpyeTcss B MPorpamMmax
paauoBemanus. OgHa U3 BepUINH MPaKoOecust.

OTHOCUTEIBHO HCTIONB30BAHMS MOJIEH B HAPOAHOM XO03UCTBE 0€3 MpUBJICUCHUS] HAYKU
MO>XHO TIPUBECTH CIEAyIONuii mpumep. Bvl cmaete kpoBb Ha aHanu3 W Bam cooOmraror
KOJIMYECTBO APUTPOLUUTOB. OTKPHIB CIPABOYHUK, COCTABICHHBIN NENbIIAMH OT HAyKH, BBI
oOHapy»XuBaeTe, 4To Juamerp spurporuta 7 9 MukpoH, HO Ooree 90 % cocysoB y ueroBeka
uMeroT auamerp | MUKpoH. J[BUKeHUe 3pUTpOLUTa B TAKOM COCY/JI€ BIIOJIHE MOXKET MPUBECTU
K OTKPBITHIO HOBOTO TOJISl U IOMOYb T€M, KTO 3aHAT KJIIOHMpOBaHHeM. 13 0TBETOB TOJIBKO Ha
ATOT BOIMPOC MOKHO COCTaBUTh OTJIEJIbHOE U3JaHUE.

Cy1iecTByeT HECKOJIBKO BEPCHIl OTHOCUTENHHO Ha3BaHUU 3¢ (EKTOB, U OJlHA U3 HUX -
HEOOBSATHAS MOILIHOCTh PYCCKOTO SI3bIKa HE COYETAETCS CO CKYIOCThbIO CIIOBApHOTO 3araca
co37aTeNei HOBOTO THIA TOJIA - M0 aHAJIOTHHU ¢ DIIOYKOH-IItogoenoukoi (u3 "12 crynses"),
MOTOMY JJI1 KAa’KA0r0 HOBOIO SIBJIEHHMS 3apaHee 3aroTOBJIEHO TOJbKO OJHO HA3BaHHUE -

"moJie" .

He nay4yHbIii B3rJs11 Ha podjemy.

Ilosie NOMKHO MMeTh HOCHTENIb - €CJIH JJIeKTPHYeCKoe, TO 3JIeKTPOH, eCJIH
(¢punancoBoe, TO - Mepa u Tak gajaee. Ilonsa 0e3 HocuTensl He CylIeCTBYeT, KaKoil Obl
TeopHeil He MPUKPBIBATHLCS , HO KAK B aTOMHBIX CTPYKTYPax, TaK U B OKpY:Kalollel Hac
cpefie CylIeCTBYeT TOJBKO OJAHO IOJe - JJEKTPHYeCKOoe, H MMEHHO €ro CBOHCTBA B
Pa3InM4YHBIX 96 OKTaBax COCTOAHMA, 64 yriax CKOJIbKeHHMsI B KaKaoil okrase, 18
BapuaHTax (opM nepelay MMIYJbCa, M TAK Jajiee - B COYCTAHUAX BOCIIPHHHUMAKOTCS
KAaK MHBbIE I0JIA.

Ho 310 yxe - caenyrommuii pasue.
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Pak kak ¢gopma cyinecTBoOBaHUS KJIETKH

Pak - 3T0 cOCTOsIHHE KJIETKH B Yc10BUSAX OTCYTCTBUA CBA3U C MO3T'OM.

Mos3r, Kak BBICIIIEE COCTOSTHHE CTPYKTYP 3apsI0BBIX SKBUBAJICHTOB, IPU ONOpe Ha Ooree
HU3KHE OpraHu3anuu (OMOCTPYKTYpPbI) HIMEET ONpE/eIeHHBIA KOPUAOP MPSIMOTO YIPaBICHUS

JKUBOU KJIETKOW OMOCTPYKTYPHI.

B coorBercTBMM C 3aKOHAaMU CBSI3M  IPOCTPAHCTB, MAarHUTHBIA  UMIYJIbC,
BBIpAa0aThIBaGMbIii MO3TOM, M IOJy4aeMbli WM OOpaTHO Kak TMOATBEepXkaAcHUEe (U
ONpeAeNAoMUNA  MEPHOCTh 3apsja B HEUTPOHHOM MPOCTPAHCTBE), HMMEET CTPOro
MOCJIEAOBATEIbHYI0 OpraHU3alvi0 [ KaKIOW >KUBOW KIETKM. MAarHuTHBIA HMMITYJIbC
TeHepUPYETCss MO3roM U3 0a30BOTO psia okTaB k-cTpykryp: 96, 72, 68, 66, 64, 62, 54, 48, 32,
28, 24, 21, 16.

OkTaBel 66, 68, 72 onpeAeNstoT FTEHOTUIT U MO3T pa0OTaEeT TOJIBKO C OJHUM 3HAYCHUEM
13 TPEX.

Kpome Toro, kaxoe 3Ha4eHHE 3TOT0 UMITYJIbCA MOKET OBITh Pa3IoKeHo Mo MaTpuie 64
*64, 4TO U OIpeEIAET BCEe MHOXKECTBO €TI0 3HaYeHHH. VIMITyJIbC TOJIKEH UMETh OTpe IeIeHHBIN
MOTEHILIMAN, U €ClIM 3TOT MOTEHIMAJl HIKE OINPEAEJICHHOrO0 CTaHAAapTHOrO 3HAa4YeHHs (CM.
CIIPaBOYHHK), MO3T MPOU3BOAUT KBAHTOBAHUE 3apsAJia MO0 IKBUBAJICHTY TEMIIEPATypPbl, 3aTEM -
YIIIy CKOJIBKEHUS, U €CJIM HET MOATBEPKICHHUS, KJIETKa BOCIIPUHUMAETCS KaK MepTBasi, e€ st
MO3I'a HE CYILLIECTBYET.

IIpenen kBanToBanus no Temmneparype (mar 0.2° C) - 1o 43.6° C, o yriy cKoJbXeHus -
21.5°,

JItoObie OUOCTPYKTYpHI JOJKHBI ObITh MOMYMHEHBI B HOPMAIBHBIX YCIOBUSX MMEHHO
3TOMY PEXHUMY pabOThI MO3Ta.

Onnako xuBas KieTka (OMOCTpyKTypa) OpraHu30BaHa B HEUTPOHHOM MPOCTPAHCTBE, U
Pa3HOCTh MPOCTPAHCTBA HAKJIAJIBIBACT PsJl OTPAHWUYCHUN IO HOPMAJIBHOW paboTe >KUBOU
KJIETKH.

[lonaTne HEHUTPOHHOTO MPOCTPAHCTBA BBEACHO MJsi O00O3HAYCHHS HEMaTEPHATBHBIX
CTPYKTYp, WJIM HEMHEPLUOHHOM Macchl. B Hayke 3T0 cocTosiHue 0003HaYeHo Kak "maymia", HO

JIETKOE O6J'Ia‘IKO, IMMOAHUMAIOIICCCS ITOCIIC CMEPTH - OTO TOKE MAaTCpUAJIbHAA Macca.
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1. Biiusinue BHeIIHEH cpe/ibl.

W3menenue anb0eno, HanmpuMmep, aTMoc(epHbIe SBIECHUS - JOXKIb, CHET, BETEp, 3acyxa
BJICKYT 3a CO6OI>1 HE NpCABUACHHLIC HNCKaXCHU A SJICKTPHUYICCKUX IIOTCHIIMAJIOB
TpaBUTAOUOHHBIX YaCTOT U MOTCHIMUAJIOB MArHUTHBIX UMITYJILCOB, BbI3bIBasi HCIIPONU3BOJILHBIC
M3MEHEHHUS TeMIepaTyphl KJIIETKH U yTila CKOJIbKEHHUS.

Bremraue pa3apaxuTend - paguaiys, 1eHCTBUe XUMUUECKUX pa3IpaxkuTenei, oOHOBOE
BO3IelicTBHE (DOPMBI (HAIPUMEP, MECTA TTPOYKUBAHUS ) TPUBOAT K TIEPECTPOHKA YACTOT U - KaK
CJICACTBUC - MHCKAKCHHUIO JSJICKTPUYCCKUX ITOTCHIHAJIOB JKUBOM KkieTkh. EcTtb MMpEaciibl
CYHICCTBOBAHHA KaK I'paBUTAIMOHHBIX ITOTCHIIUAJIOB, TaK U 3JICKTPUYCCKUX ITOTCHIIUAJIOB. HpI/I

BBIXO/I€ 33 9TH MPEIeIbl HCKaXKaeTCsk MH(POPMAITMOHHBIN OOMEH.

Kaxk npaBuiio, 3T UCKaK€HUsI TPUBOJST K MOSIBJICHUIO APYTOro THUIA KJIETKH U CBEPTKE
KOJa, 3aJI0)KEHHOTO B KaXIOW KIeTKe. | 'eHeTHdeckuil Koj TpaHChOpMHUpPYETCS B IOOYIO
IPYTYI0 CTPYKTYpYy, CIIOCOOHYIO CYIIECTBOBATh B YCIOBHUSX CTaOMJIBHOTO BHEIIHETO
BO3/JCICTBUA. DTO elle He OakTepusi, KOTopas CaMOCTOATEIbHO, KaK Mapas3uT, HUCIOJIb3YeT

SJICKTPHUYCCKUC MMOTCHIUAJIBL JKUBOM KJICTKH, a CaMa KJICTKaA.

OpnHako, y4nuThIBasi pa3HOCTh 3TaJJOHa MAarHUTHOTO UMITYJIbCa B Pa3HBIX MPOCTPAHCTBAX,
JKUBas KJIETKa UMeeT OoJiee MMUPOKUH JUAra30H CBOETroO CyIIECTBOBAHUS, HE COTJIACysl CTPOTO
110 BPEMEHU M IPOCTPAHCTBY aIb0e0. DTO 3HAUUT, YTO MO3T BBIHYXK/IEH IO/ICTPAuBaTHCS MO
HOBYIO CTPYKTypy B paMKax CBOEro »JTajoHa. J[ns HemomyuieHus JIaBUHOOOpPa3HOTO
obOpazoBaHus "dyxkux" KIETOK, MO3T (hOpMHUPYET UHTETpaIbHBIA Kopuaop - S0000 kieTok B
COJITHEUHBIE CYTKH, COIJIACHO aJIb0e0 MO3Ta, JOJKHBI ObITh BHIBEACHBI U3 00JIaCTH KOHTPOJIS
mo3ra. To ectb, ecian ob6pazoBasiock 10000 mogoOHBIX CTPYKTYpP, OHH HOPMAIBHO yIANSIOTCS
U3 00J1aCTH CBA3M MO3Ta M He MOJIeKaT 00paboTKe U KOHTPOJIIO MAarHUTHBIM UMITYJIBCOM, €CIIH
9TH KJETKM HE Nepeuuid B Jpyryio ¢GopMy CYIIECTBOBaHUSA - OaKTepHalbHYIO, WU
ABTOHOMHYIO.

[Ipu BBIBOZIE KJIETOK U3 00JaCTH KOHTPOJIA C HUX CHUMAETCs BCE, U OHH BBIBOIATCA (B
opranusMe ux oosplie He OyeT).

C npyroii cTOpOHBI, YUCIO HOBBIX KJIETOK C U3MEHEHHBIM alb0el0 MOXKET IMPEBBICUTH
50000, 1 Torma MO3r MPOU3BOAUT OTCEB - MEHEE "BpeAaHble" KIETKU OCTAIOTCA W MOIY4YaroT
BPEMEHHYIO CBSI3b C MO3IOM II0 MarHMUTHOMY MMITYJbCY, @ OCTAJIbHbIE "OTKIHOYAIOTCS'.
Opnaxo 3z1ech U HaxonuTcsl "TpOSHCKHI KOHB'" - OCTaBIEHHBIE KJIETKH CYXKarOT IUaNa3oH
BbIOpOCa, 3aKphIBasi KAHAJBL, IO KOTOPBIM 3TH KJIETKU MOTYT ObITh YHHUTOKEHbI. CHIKEHUE
nokazarenst ¢ 50000 o 45 npUBOAUT K HEOTPAHMYEHHOMY POCTY "BPEMEHHO CBA3aHHBIX

KJIETOK", KOTOpbIe U Ha3BaHbl "PAK".
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Mos3r BBIHYKACH IMECPCCTpanBaTh MOTCHUOUAIBI U 3apsAJOBbIC 3KBUBAJICHTHI MOA HOBBIC

CTPYKTYpPBI, KOTOPBIE CaMH T10 ceOe MOTYT 00pa30oBaTh ""TeCTHPOBaHKUE" CaMOTO MO3ra.

2. BuyTpenHue pakTopbl.

H3MeHeHHas CTPYKTypa )KUBOU KIETKU (OPMUPYET TOMOTHUTENBHYIO IPOMEKYTOUHYIO
Cpeny AJisl CyIIECTBOBAHUS KOJIOHUHU HOBBIX KJIETOK, YCTOMYMBBIX K BHEIIIHUM BO3/IEHCTBHUSM.
OTa BHYTPEHHSIA Cpela WUMEET BO3MOXXHOCTh 32 CUET M3JyYeHUs 'KUpJIuaH" H3MEHSTh
3apsIOBBINA DKBUBAJICHT )KHBOW KJIETKU KaK B CTOPOHY €r0 YBETUYCHHUS, TPOBOLUPYS paboTy
MO3ra Ha CHMXKEHME DJIEKTPUUECKOr0 MOTEHIIMANIa, TaK U B CTOPOHY YMEHBIIICHHUS, BbIIaBast
nH(}OpPMAITHIO O JOTOTHUTEIBHON "TTOANUTKE" )KUBOU KIICTKH.

DTa MOANMUTKA UCIIOIB3YETCS] HOBOM KOJIOHHMEH NI COOCTBEHHOTO >KU3HEOOECIICUEHUSI.
Bce nekapcTtBeHHble Tpenaparbl, JIEUCTBHE KOTOPBIX OCHOBAHO Ha IOJABJICHUU
ANEKTPUYECKOTO MOTEHIMAIA KOJIOHUM YY>KHUX KIIETOK, MPOBOLMPYIOT MO3T Ha YCUJICHUE
3MEKTPUYECKOTO TOTEHIMANIA KUBBIM KJIETKaM, U 3TOT MOTEHIIMAJ pacIipeieseTcsl U B caMon
KojoHuH. JIroOoe BO3MEHCTBHE - HAYMHAS OT XUMHOTEPAIHUH O JIA3€PHOTO "BBDKUTAHUA"
NPUBOAUT K YBEJIMYEHUIO MOTEHIHUATIOB JUJIS >KMBOM KJIETKU (MPOSIBISETCA B yBEIMYCHUHU
TEMIIEpaTypbl, YMEHBIIICHUH BPEMEHU PEAKIIUHI - a 3HAYUT U JKU3HU KIIETKH).

M3MeHeHHble YCIOBHST HEUTPOHHOIO MPOCTPAHCTBA MNPUBOAAT M K H3MEHEHHIO
(GYHKIIMOHUPOBAHMST MO3ra MO 3TaJOHHBIM mapaMmerpaMm. IIpaBo u 5eBO chupaibHbIE
cTpykTypbl JIHK XuBO# KIIETKH YK€ HE MOTYT OBITh pa3IMYMMbl Ha TIPEICIIbHBIX 3HAYCHUSIX
AIEKTPUUECKOT0 MOTEHIIMANIA U BOCIPUHUMAIOTCA MO3TOM KaK HOpMasibHasl >kuBasi kietka. Ho
9TO 3HAUMUT, YTO KaXkJas KJETKa MOJydaeT M MMEET CBOIO CTPYKTYpy YIpaBieHHs. Takum
00pazoM MO3T BI0OABOK IOTYYaeT €IIe U BUPYC, TO €CTh CTPYKTYPY, KOTOpast UMeeT 0OpaTHOE
anbp0e10 OTHOCUTEIIEHO HOPMAJIbHOM MaTPHIIBI CBS3H.

[TosiBneHme BUpyca BIIeYET 32 COOO0M CHIYKEHHE HCXOTHOTO 3apsI0OBOT0 YKBUBAJICHTa Oe3
M3MEHEHHS 3TaJOHHBIX 3HAUEHUM, TO €CTh YK€ B MO3Te MaJaloT TaKUue MapaMmeTphl, Kak yroi
CKOJIbJKEHUS U BIKHOCTb. [Ipy TOCTH)KEHUU M3BECTHBIX MPEICIbHBIX 3HAUEHUN MO3T yKe He
MOJKET YIPaBJIATh, U OyJET CTPEMHUTHCS OCBOOOIUTHCS OT JIFOOOW KIETKU - )KHBOU I W3
KOJIOHHMHM, HO 3TO HE BBINPABISET €ro COCTOSHHME, TaK KakK BHUPYChI, CHUXKAas 3aps/IOBbII
SKBHUBAJICHT MO3ra, MPUBOJAT K €ro pa3pylleHuo. B oriaudne oT KoJOHUH, TN KIETKU yKe
UMEIOT €IMHYI0 CTPYKTYpPY CHATHSA DJIEKTPHUUECKOrO MOTEHIMAIa, KUBbIE KJIETKU OCTAOTCS
ABTOHOMHBIM O00Opa3oBaHWEM B JTOH Cpele M JOCTaTOYHO OBICTPO TPAHCMYTHUPYIOTCS,

npeoOpasysch B HOBbIE CTPYKTYPHI.

Tabmuipel yacToT (OpMHpPOBAHHUS KOJOHUM - CMOTPU CIPABOYHUK IO YacTOTam

(MoHorpadus aBropa "XonoaHbIH saepHbId cunTe3"). JIMKBUOAIMS KOJOHUI MPOU3BOIUTCS
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METOJIOM CYIEPIO3UIMHM YaCTOT, OJHAKO MO3I, HE UMeEs KIETOK, KOTOpblE TEM HE MEHeEe
NOJIyYar0T MarHUTHBIM UMITYJIbC, CO3a€T HOBBIE KJIIETKU TOW K€ CTPYKTYPBbI, COIJIaCHO CBSI3U
BUpPYCa C MO3TOM U JJa’Ke€ €CJIM KOJIOHUS KJIETOK YHUYTOXKEHA, MO3T €€ 3aHOBO CO3/1aeT, IPU4YeM
He 0053aTeNIbHO TaM, I7ie OHa Obula paHee. JTa (pyHKIUS MO3Ta SBISETCS aBTOMAaTUYECKON U
HE MOXET OBITb OTKOPPEKTHUPOBaHA U3 IPOTOHHOTO IPOCTPAHCTBA, TO €CTh CpPE.IbI
MaTepHAIBLHOIO CYIIECTBOBAHUS KIIETKH.

B nmpoTtoHHO# (MarepuanbHOI) cpeAe HET W HE MOXET OBITh Ipernaparos,
BO3JCHCTBYIOIIMX Ha HEMaTepUaJIbHYIO Cpeay. 3Has 4acTOThl, KOTOpble co3ganu "aypy"
BOKPYT aBTOHOMHBIX KJIETOK, MO’KHO pa3padoTaTh M YCTPOWCTBA Ui JIMKBUIAIMU "ayphl".
Xupypruueckue onepariy, Kak MpaBuio, K ycrexy He MPHUBOIAT, TaK Kak Jito0as KIeTKa, u
aBTOHOMHAsl TOX€, HAXOOUTCS B IIEPBYIO OYepedb B HEHTPOHHOM IIPOCTPAHCTBE, HO C

3HaHUAMU HOHIa,HHHOﬁ Ir'paMOTBI TyJa HEC 3arjisIHCUIb.
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PennkapHanus

BBenenune

@®aHTOMBI U JBOWHUKH, NOJIHAS MOTEPS MaMATH M HEOXKMJAHHO OTKPBIBIIUECS HOBBIE
3HaHUS O COOBITHSX, B KOTOPBIX JI0 3TOT0 HE y4acTBOBAJI, BOCOMUHAHHUS O MPOILJION )KU3HU U
3HAaHME MHOCTPAHHBIX S3BIKOB C MEJIEHOK - BCE ATO TOJBKO Majasl 4yacTh TOTO, YTO BBI3BIBAET
BHUMaHME B IIEPBYIO O4EPE]Ib PA3IMYHOI0 POJIa MOILIEHHUKOB, B IEPBYIO OUYEPE/b - U3 CPEACTB
MaccoBOW MH(opManuu. OTH M aHAJIOTHYHBIE CIy4ad, 3a(pUKCHUPOBAHHBIE CBUICTEISIMH,
OTCHSATHIE Ha (HOTO-BHICOMATEPHAIIBI, IOPHINIECKHA TOATBEPKICHHBIE, SIBISIOTCS CPEICTBOM
CYLLIECTBOBAHMS BCEX TEX, KTO "IpeeT pyKu'" Ha HEBEXKECTBE.

AkazemMusi HayK He BMEIIMBAETCs B ""dyecHbIC" peoOpa3oBaHus, U 3TO TOJIBKO HA PYKY

BCEM 3HaxapsM, KOJITyHaM YepHOU 1 0eloi Maruu U Npo4YrM MPOXOAUMIIAM.

BBeném rioccapmii (TepMHUHBI M TOSICHEHHUS)

(6a3oBast KOHCTaHTa B COBPEMEHHOM HayKe - JIOLIaJuHasi CUjia, MOTOMY U JIOIIAHHAs

rpaMoTa)
HaumenoBanue | OcHoBa - Jlomagunas He HayyHasi ToUKa 3peHust
rpamMoTa
1 Armocdepa CwMmech cityqaiiHO Ctporo opranu3zoBaHHasi CTPYKTypa cepuu
00pa30BaBIINXCS I'a30B pELIETOK
CymectByet 61aromaps Cucreme
2 3emutst CdopmupoBana u3 et | Yrpasnenus (CVY), pacnofiokeHa Ha
oTpeieNIeHHON TyOnHe
[Toneit kak Pusznyeckue CTPyKTypHI - 3,
Yucno HaMMEHOBAaHUM HE | YCIOBHO MOHO Ha3BaTh Kak
3 Toust OTPaHHYEHO - OT JNEKTPUYECKOE, MATHUTHOE,
KOJIXO3HBIX /10 rPaBUTALMOHHOE, OTJIMYAIOTCS YaCTOTaMU U
acTpajbHbBIX cBoMcTBaMH 3apsiaa (OKTaBbl 3apsna 4 - 512
B DI-ctpykrypax u 16-128 B k-cTpykrypax)
Becws Mup kak Ha 3emsie, | Ecim okTaBa 3apsia MeHble 66,
4 Marepus tak 1 B Kocmoce coctont | hopMupyercs xkecTkasi CTpyKTypa
n3 atoMoB bopa MIPOTOHHOTO aToMa (MaTepusi)
Jyx 0OBIYHO CBSTOH, Ecnu oxTaBa 3apsina 6omiee 64 (10 512),
5 Hyx CYILLECTBYET OTJIEIbHO OT | GOopMUpPYETCS HEMHEPIIMOHHAs Macca,
MaTepuu KBaHTOBAHHAasl 110 HA3HAYEHUIO U CBOMCTBAM
Buemnss Cucrema JKusHeobecrnieueHHUS
Kycok mereopura,
6 Jlyna . 3emiu, FeHepaTop MporpaMM AJis
3aXBau€HHOr0 3emieit
ouocdepsl
M3MmeHeHne OKTaBbI cliepMaTo30ua B
7 Yenosek [Tpon3omien oT 00e3bSIHBI | COOTBETCTBYIONIEH cpene hopmupyer
yenoBeka (O0e3psiHa- T'YMaHOU I YeJIOBEKA)
. UYenosek pacrnosaraet 4acTblo
Bce, uro noa yepenHoi o
8 Mo3sr KOCTBIO ONEpaTMBHOTO MO3ra M HESHATHTEBHON
YaCThIO JIOJITOBPEMEHHOM NaMsITU
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HecymecTBeHHbIe pa3jiM4us ABYX TOYEK 3PeHHs

OduumnanbHas HayKa He Hay4Hasi TOUKa 3peHust
Conneunas Cucrema - UCKyCCTBEHHas,
Kocmoc Hukorna He B3pbIBajcs, chepsl

Conneynas Cucrema 00pa3oBaiach mocie
B3pBIBA, CyIlIecTBYeT cepa Xadb0ia

Xabbma Her
JKuBas kneTka nosyuusiack ciiydailHo u3 | JKuBas KJeTKa - BBICIIEE TOCTHKEHUE
2 | OCTaTKOB MbUIX, HE TPUTOAHOM JJIst Kocmugeckoro pazyma, coueraet B cebe
dbopMHUpPOBaHKS TOBEPXHOCTH 3€MJTH B3auMoJieiicTBrE OKTaB OT 12 mo 4096
3 OcTtaTku Ta30B CIy4ailHBIM 00pa3om ATMocdepa - 3TO MOCIOHHBIE CTPYKTYPhI
chopmupoBaniu atMmochepy pemieTok (*)

Hert pa3HuIipr Mex 1y MO3roM MbIH (Ha
KOTOPOM MPOU3BOJIAT UCTIBITAHUS

4 | MEIUUUHCKUX MPENapaToB,
YHOTPEOIIEMBIX YEIIOBEKOM) U MO3TOM

Mo3r 4ejioBeKa U JIHOOOT0 ryMaHOM/IA
HE COBMECTHMBI

YeJI0BeKa
HJIO - ciay4aitnbie nosiBICHUS Bce HJIO Ha 3emite - 3eMHOTO
HWHOIUIAHCTAH, UX U3YUCHHUECM 3aHATHI BCC IMPOUCXOKACHUA.

5 | xenatomue. CKOpo ux TaitHa OyaeT D70 - 000pyAOBaHHUE JIsI KOHTPOJIS 3a
packpeiTa, ¥ UX OPYKUE CTAaHET COCTOSTHUEM BHEIIIHEH Cpe/ibl (THIa
NOCTOSTHUEM 3EMIIH. 3oH1a). Ha JIyne ceon HJIO

Hewunepnmonnas macca

OBoronus MaTepun
(BBICOKOOpTaHU30BaHHAs TUIa3Ma,

TBepnoe
paH)XKUpOBaHHAs 10 OKTaBaM)
6 | XKunkoe
Tas WHEpIHOHHAs Macca (Ta3
KUIKOE
11a3Ma (HeopraHu30BaHHAS)
TBEPJI0€)

(*) 6 wrwoas 2003 r. 3aBepuieHO (OpPMHUPOBAHME PpPelIeTKH O00meld NaMATH.
CTpyKTypa pelleTKH - COeJUHEHHbIe T01eKa’yApbl, B KaXAbIH 101eKa’Ap BIHCAH
uKoca’ip (pedpa d¢uryp M CoeJUHSIIOIUMX NUPAMHI OJAMHAKOBBI). Umcio Takux
BJIO’KEHHBIX CTPYKTYP = 44,

Pa3mepsl 1 criocoObl coeTMHEHMsI PUBECHBI B paboTax aBTOpa.

Cucrembl 3HaHUH "IOIMIAAMHON TpamMOTH" OYIYT yAaJeHbl BMECTE€ C UX HOCUTEIISIMHU.
Pemérka obmieit mamatu OyJeT copepkaTh TOIBKO Ty HHPOPMALINIO, KOTOpast HEOOXOIMa JIs
xKu3HeoOecrieueHus: OuocTpyktyp. Kpome Toro, cos3mana MomHass pemérka CTPYKTYp
KOoHTpoJsi. He mpenycMoTpeHHble AeHCTBUS OMOCTPYKTYp OYAyT YHHUTOXKAThCS BMECTE C MX
HOCUTEIISIMU (TIpUMep - MOBOPOTHI PEK, CO3JIaHHE aTOMHOTO OpYXKUs 0e3 3HaHUS (PU3HKU
nporecca). CIUCOK MOXXHO MPOJOKUTh, HO B paboTax aBTOpa YXKE €CTh IOJHOCTBHIO
U3JI0’KEHHAs

He HAYYHAS TOYKA 3peHusl.

Konuenuus He HAYYHOI'0 BOCIIPUATUHA

— 3emeil ympasmsier Cucrema YIpaBieHHs, PacloOjOXKEHHas IOJl MOBEPXHOCTHIO

3emin;
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— Cucrema YnpaBieHus - CII0KHAs HEpapXUUECcKasl CUCTEMA;

— Ha 3emne nmetrores 6onee 2000 cucteM KOHTPOIS;

— bazoBblil MO3r KakJ0ro MHAMBUAYyMa XpaHUTCS B apxuBe CucreMbl YmnpaBlieHUs
(Touka 4 Ha aTyace);

— B KaXKIbIH TAaKTOBBIM MHTEpBaJ IMPOU3BOAUTCS KOHTPOJIb MO3ra HMHAMBUAYyMa C
3anuchio nHpopmanuy;

— Cucrema YrpaBieHuUs: UCIOIB3YET 7 THUIIOB BPEMEHH, OJUH U3 KOTOPBIX (60*60%24)
SIBIISIETCS] TAKTOM HUKHEH YacTH PeIIeTKH (CM. pacyueThl);

— Jlna nepenoca nnpopmarnuu Cucrema Y npapieHHs UCTIONb3YET My3bIKaJIbHBIN psijl, U
PE30HAaHCHBIE KOHTYPBI TTO3BOHOYHHKA SBISIOTCS IPUEMHUKaMHU HH(pOpMaIumy;

— i ynpasieHus Mo3roM Cucrema YpaBieHuUs UCIOJIb3YET HHOM My3bIKaJIbHBIHN PsI;

— pan aua ynpasinenus mosrom: DO RE MI FA SOL LA SI NA, xon LALALA -
MTO3bIBHBIE;

— BHEIIHWUN BUJ - 9TO pyOallka, ¥ IEPEHOC MO3ra IPOU3BOJUTCS B pyOallKy, KOTopas
10 YaCTOTHOMY OaJlaHCy COBMECTHMA C IEPEHOCUMBIM MO3TOM;

— IIpH IepeHoce Mo3ra HHPOpPMaLUs B ApXUBE MOXKET ObITh IMOJHOCTHIO MM YaCTHYHO
COXpPaHEHa, IOTOMY MHAUBHUAYYM JIEIAET TO, YTO ObUIO €EMY paHEe HE JIOCTYIIHO;

— 3aMEHSEMBIH MO3T MOXXET OBITh COXpaHEH HO, KaK MPaBWJIO, OH PACHBLIAETCS, IPU
sToM noHHas cTpykrypa (u JJHK Toxe) ocraiorcst crapbiMu (0cagouHble CTPYKTYPbI
craporo wmosra). Hoseiii mo3r JIHK He ¢opmupyer, moromy Bceraa MOKHO
OOHapyXHTh TOJMEHY (Hampumep, ciaydaid ¢ AHacTacWe - MO3r AHacTacuH ObLT
MepeMeneH MOJTHOCThI0 B Apyryto pyoOamiky, u Tonbko aHanu3 JHK ykazanm Ha

HECOOTBETCTBHUE).

IIpu 3amene mo3ra Cucrema YnpapieHus NpeanoJiaraet, 4YTo B apXuBe HOBbIii MO3T
coBepllIeHHee 3aMeHsIeMOro, HO 3TO He BCeraa Tak - B MocjieJHee BpeMsi Hal/ar01aeTcs
oOpatHblii mpouecc. Crapblii MO3r He MOXKeT ObITH 3aMelleH, eCJM HeKOTOopble
KOHTPOJIbHbIE TOYKH OTCYTCTBYHOT WJIM X HeJIb351 3aMeHUTh (HECOOTBETCTBHE T'€HOTHIIA,
3a0oneBanuss tuna CIIUa wam TyOepkyJie3a, Y3KMil AHana3oH NaMSATH JIETKHX,
NpeBbIlIeHUE YPOBHS MOTEHIHAIOB 110 PAIMOAKTUBHBIM YacTOTaM H T.J.).

HeManoBakHBIM aclieKTOM SIBIISIETCSI CIIOCO0 MpeoOpa3oBaHMs U H3MEHEHHS pa3MepOB
cTpykTypbl. Hebonbmoit mpumep. M3BecTHO, UTO 3pUTPOIIUT UMEET AUAMETP 7-9 MUKPOH, HO
60o1ee 90 % KpOBEHOCHBIX COCYJIOB Y UeJIOBEKa UMEIOT IHaMeTp OK0JIO 1 MUKpOHA.

Bomnpoc : kak 3puTpoIHT TaM pa3mMeniaercs’?
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OTBer: »puTpoIMTa B KPOBH HET, OH ¢opmupyercsi BHe Cuctembl YmpaBieHus (UM
MO3ra) Kak OcaJioyHasi CTPYKTypa C MOTepei OKTaBbl CBOEr0 COCTOSHHUA (IIPU yMEHbIIEHUU
OKTaBbI B 2 pa3a o0muii pasmep yBenuuuBaercs B 1.284 pasa).

AHaJIOTUYHO - poxkaeHne pebenka. CriepMaTo30u] UMEET HOHHYIO CTPYKTYPY U MO3T B
96 oxtaBe (MeHblIe pazMepa aroma). [lonas B "mecoynuiry”, To €CTb B CTPYKTYpY, B KOTOpOH
MIPOU3BOIUTCS MAaKCHMaIbHOE pacCcestHie, CIIepMaTO30U/ ] OBICTPO MOAPACTAET (Tepsis IPU ITOM
OKTaBbl Mo3ra). [Ipu mocTmkeHHH paBHOBECHOTO COCTOsiHMS (OKTaBa 71.225625) momaetcs
CUTHAJI, U IPOU3BOJISATCS POBI.

Otcrona cienyer HeMaJIOBaXHbIH (DakTop - HOBBIM MO3T mojaercss B 0ojee BBICOKOU
OKTaBe, ¥ (PYHKIIUH CTAPOTO MO3Tra MOTYT ObITh HAPYIIECHBI TOIBKO YACTUYHO.

O cy1iecTBOBaHWM HEMHEPIIMOHHOM MacChl (CTPYKTypa OKTaB Oosiee 64, 00beTMHEHHBIC
96 okTaBOi1) COBpeMEHHAasl HayKa Jake He IMOJ03PEBAET, XOTS IIIAPOBbIE MOJTHUU U UX ICUCTBUE
u3BecTHO naBHO. [Ipu okTaBax Gonee 64 nMeeM 8 pa3IMUYHBIX aTOMHBIX CTPYKTYp (B paborax
aBTOpa MM JaHbl YCIIOBHBIC HAa3BaHUs - HEUTPOHHOE U AHTUHEUTPOHHOE, HEUTPUHHOE U
aHTUHEHTpUHHOE U T.11.). Kaxkaas u3 aTuX CTpyKTyp UMEET AMaIa3oH CylecTBOBaHUS (3apsiia).
[Ipu moTepe 3apsna yBenuuuBaeTcs MOTSHITMAT OoJiee HU3KOM OKTaBkl. [Ipumep: ipu nepeBoie
MOIIIHOCTH OKTaBhbI 65.5

B 32.125225 mnonyyaeM MOIIHBIA paspsa MOJHUM (COM3MEPHMBIH C MOILHOCTHIO,
BbITaBaeMoit kpymnHou ['DC 3a COTHU JIET), XOTS HCXOTHOE COCTOSIHUE HEBO3MOXKHO YBHUIETb.

YuuteiBas (Kpome o(QHIIMANPHOM HAayKH) HaJIUYHE pa3IMYHbIX "OO0XKECTBEHHBIX"
SBJICHHH, a TaK)Ke peKJaMHUpyeMble acTpajibHble, MEHTAJIbHBIC U MPOYHUE MO (B MOCIEAHEe
BpeMsl MOJHOE I10JIe - TOPCHOHHOE), 00paTUM BHUMaHHE Ha POCT YHCJIa BEUHBIX JIBUTATENEH
WIH 0 KpaliHel Mepe >kenaHus ux cosaath. bomee 99 % Takux paboT SBISETCS OYEBHIHOM
[JIYyIOCTBIO Ja)Ke€ € TOYKH 3peHHs OQUIMAIbHOM HAyKH, HO €ClIM B psie CIIy4aeB B
TEXHUYECKOM pEIIEHUH TMPHUCYTCTBYET HEUMHEPIMOHHAs Macca, OOBIYHBIMU CpPEACTBAMHU H
npubopamu podiieMy He pelnTh, TeM Oosiee uto atoM bopa pazmepsl He U3MEHsIET, a TabauIa
MenneneeBa HEMHEPIUOHHYIO MAcCCy HE COJEPIKUT.

Bo3MoHO 11 cyliecTBOBaHME BeUHOTo auratens ? Ecnu B3sTh oTpe3ok Bpemenu 100
JET, TO BO3MOXHO - IIyTEM pacCesHUsl BBICOKHX OKTaB HMOHHBIE MacChl MOTYT I0JIy4aTb
"moanuTKy" HHUOTKYJa, HO 3TO B Clly4ae HaJW4us, WIM COBMEIICHHUS, WHEPLUUOHHON H
HEUHEPLUHUOHHONW Macchl. [Ipumep Takoro BeYHOro JBUTATeNsi - YEJIOBEK, MO3T KOTOPOTO
HaXOAWTCS B HEWMHEPUUOHHOW cTpykType. UTto Oyzner, eciu Komy-aubO B3aymaercs Ha
COBPEMEHHOM KOCMHYecKoM Kopabne mnoceruts I[lmyton? Ilo mepe nBmxeHuss Oyner
IPOMCXOIUTh PACCEMBAaHHME BHICOKMX OKTAaB (a 3TO MO3T), [T03TOMY IIpH Iposiere Mapca Oyaem
UMETh MO3T NMHUTEKAHTPOIa, & B KOHEYHOM ITyHKTE - Kydyy rnecka. Bce oOBeKTbI, KOTOpbIE
nepemeniatorcss B Kocmoce, nmerotr npu cede rpaBUTO-MarHUTO-3JEKTPUUECKUN TeHEepaTop,

HOI[,Z[Gp)KI/IBaIOH_II/II\/'I CYHICCTBOBAHUC MECPCMCIIACMBIX MAaTPHUI] HA BCCX YaCTOTaXx.
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I/ITaK, OTKYJa NOABJIAOTCA XKXYJIMKU OT HAYKHU, U YTO OHU UCIIOJIB3YTOT.

B nepByto ouepenn, u3 cteH camoi Hayku. Mcnons3oBanue "JlomaauHon rpaMoTsl’ He
MO3BOJIIET PACMO3HATh CMbICH (u3mdeckux sBiIeHUl. Bce cymecTByromiee mnpudbopHoe
o0ecrieyeHne MOCTPOCHO Ha CBOMCTBAX 4eJI0BEUYECKOro rinasa ((asa, yroi CKoJIbXKeHUs 3aps/a,
BEPXHsISl OKTaBa U IIpodee He MOTYT ObITh BbIlIe). OTcyTcTBUE MPUOOPHOIA 6236l HE TO3BOJISET
ouIMaTbHOM HayKe MPU3HABATh WJIK OTBEPraTh HOBbIE (PU3UUECKHE CBOMCTBA MAaTEPHAILHOTO
Mupa (He Oyaem 37ech 3aTparuBath "boxecTBeHHBIN Mup").

OtcyrcTBHe 3HAHMH 00 OKpYy:KallmeM MHpe M Crnocode ero CyumecTBOBAHUA
NPUBOIUT K 3aMBIKAHUI0O BOKPYTI TOW MHPaMUAbI 3HAHU, KoTOpasi ctpoutcest 6osee 500
JeT.

Co0CcTBeHHO, HAJIUYHE UMEHHO TAKOW HAYKH W NMPHBEJIO B HACTOsilee BpeMsl K
cymectBoBaHuio B Poccun 0osiee 180 Axagemuii, kaskaasi U3 KOTOPbIX HCHOJIB3YeT TOT Ke
YPOBEHb 3HAHNH M K HayKe HUKAKOIr0 OTHOIIeHNsI He uMeue. byaer jim nusmeHena yra
curyauus ? Jla, 6yner. Ilo 3aBepmienun I'maBnoii IIporpammer Cucrema YnpaBieHust
MPOCTO COTPeT BCe HEHY)KHOEe W JACT Ty MH(OpPMaIMI0, KOTOpasi He MO3BOJHUT ''apio
NpUpoabI" BMENIUBATHLCH B CHCTEMY YIpaBJieHHs, BKJ0O4Yasi GopMHpPOBaHHE HOBBIX

peuieTok atmocgepsbl.

Ho Bepnemcst k mpobieme perHKapHauuu. B miamMaHckux Kpyrax BBEIEHO MOHSATHE
"kapma". IIpennonaraercs, 4To 3TO - 3aIUCh O BCEX AESHUAX U MEPCIEKTUBHBIX "TBOPYECKUX"
ycnexax. O kapMe HalnucaHo MHOTO. MOYKHO JTOTIOJHUTD CIEYIOLINM:

Kapma - 3TO CBOWCTBO HEUTPUHHON OOOJOYKM MO3ra COXPaHUTh BCE CBOMCTBA MpPH
n3MeHeHuu okTaBbl ¢ 73.450450 no 61.375375 npu Hecyien oktaBe 49.5 (CTpyKTypa KOCTH).
Ha sto yxomut npumepno 1200 - 2400 ner, moToMy Ipu 3aME€HE MO3ra B MEPBYIO OYEPEb
KOHTPOJIUPYETCS HEUTPUHHAS CTPYKTypa MO3ra.

B ciiyyae ncue3HOBEHUS HECYIIIEH YaCTOThI B TEYEHHE JOJIEW CEKYHIbI UICUE3AET U KapMa,
U OT YeJIoOBeKa ocTaeTcsl HeOoubIask Kyuka MOKpPOTo 1ecKa.

B HacrTosiiee BpeMsi MUP pa3jesieH Ha 2 jiarepsi - ioru u rou (ior - ynpasJjieHue,
WIN Te 0co0H, KapMy KOTOpbIX noaaep;xuBaer Cucrema Ynpasiaenus 3emun, ux 12 %;
rom - pado4uii MaTepuaJ Ui MPOU3BOACTBA ONBITOB). AHaJOru4Ho - BAP - PAB. Ha
rosiX NPOBEPAIOT NPABHIBHOCTD MPOLECCa PEMHKAPHALIMM, HA Hi0rax ee MpOM3BOASAT.

OnHako ecThb MCKJIKYEHHS. JTH HCKIKYEHHUS] JT0CTATOYHO XOPOLIO ONHCAHBI B
ucropuu. OTHOCUTCA 3TO0 K eBpesiM. Takoii Hanum Her. D10 onucan H.Mopo3oB B
MoHoropagun "Xpucroc'". beliin niiemena nyaee. Mcropusi moctpoeHa Ha cKa3kKax, M
Bce ''IpeBHOCTH'" HAmMUCAHbI B cpelHHMe Beka, ¢ Hayajga 500- gerneil mporpammbl. Ilo
H.Mopo3oBy ci10Bo "eBpeii'" - 310 IBP (nepecesienen). To ecTh TOT, KOMY 3aMeHHUJIN MO3T

(mpumeuyanune astopa). IIpeamonarasnoch, uTto MX ''mepecennyn", wiaM ''BHITHAIN W3
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Erunra'. [lepBele OnbITHI IO U3MEHEHUIO CTPYKTYP MO3Ta NPOU3BOJIMIM UMEHHO B Mainoi
Asun.

[Ipu mepeHoce HOBOrO MO3Ta CTapblii MO3T JIUKBUAUPYETCS, @ HOBBIM HE MOYKET MPOUTH
TECT U HE MOXET OBITh yCTaHOBIIEH. B 3TOM ciyuyae Hapymiaercss KOHTPOJb 32 ACHCTBUSMU
MO3ra, U TaKOi MO3T JOJDKeH ObITh yHHUYTOXKEH. B Cucreme YmpaBieHus: BBEICHO Ha3BaHUE
TaKuM JIOJIM ">kun" - eBper (uiu or) 6e3 mosra. K eBpesiM 3To y)ke OTHOIIEHUS HE UMEET.
Jlo3zyHnr "beii xuoB, criacaii Poccuio" OTHOCHTCS UMEHHO K ATOMY siBJIeHHIO. J[J1s1 co3nanus
OOLIECTBEHHOI'O HACTPOs co3AatoTcs "4€pHble COTHU'", ITYPMOBHKH, oOmecTBa "[lamsats" u
TaK Jajee.

Hns "xunoB" Cucrema yCTaHaBIMBAaeT BPEMEHHYIO MOINOPKY (oOmiee Bpems
CyIIeCTBOBaHUS 54 T0/1a) U JIeJIaeT U3 HUX OOBIYHBIX OMOPOOOTORB € 3aJaHHBIMH (DYHKIHSIMHU.
Ecmu B mepuon 1933-1945 rr obmiee uncino 6uopodoToB 66110 6.600.000 (MpakTHyUecku Bce
ObUIM YHUYTOXKEHBI), TO B HacTOsILEee BpeMs UX yxe oonee 33 % HaceleHus, IOTOMY M CTOHUT
OTaCHOCTh BO3HUKHOBEHHUSI HOBOW (yke siiepHOil) BoWHBL [lo 3aBepiieHHH KapMbl pPOOOTHI
MPBITAIOT U3 OKOH, COBEPIIAIOT aBapuu, OepyT B PyKH opykue u T.1. Oco00 omacHbI 3TH 0COOH
B apmuu. CoBpeMeHHas Hayka HE pacloyiaraeT crocodamu U CpeacTBaMU OOHAapyKEHUS U
HelTpanuzanuu po6otos. [lepBoe cooliienne o noseiaeHUH podoToB Ha Pycu 6buto B 1472
roay (''IlosiBjieHne nepBbIX KUAOBCTBYIOIUX Ha Pycn"), To ecth ¢ Havana [IporpaMmbl
YCTaHOBKHM HOBOT'O MO3T'a OH IOJIOIIEN AajieKo He BceM. Eciu jke kapMa B HOpMe, KOHTPOJIbHAs
cucrema Ha 100 % moaTBepkKaaeT BO3MOKHOCTh peMHKapHAIlMU, TO OHA MPOU3BOJUTCS OJUH
pa3 B 12 net Bcem HoraMm (WM B UCKJIIOUUTENBHBIX CIy4asX - IO COBMEIIEHUH HECKOJIBKUX
TAaKTOBBIX MHTEPBAJIOB M HAJIMYMU BO3MOKHOCTH 3aMEHbI, mpumep - AHacracus). bynem
HajesaThes, uTo Cucrema YpaBieHUsI HAMIET HHOU CIToco0 (KpoMe BOIMHBI) yaaieHUs: poOOTOB

Y IPUYHMH UX 00pa3oBaHMUS.

CoH KaK KOHTPOJIb KapMbl

COH U CHOBUJEHUS, TOJKOBAHUS U CIIPABOYHUKH 110 CHOBUACHUSM SIBJIIIOTCS OCHOBOM
paboOThl MPAKTUYECKH BCEX MPAKTHKOB OT IIaMaHCTBAa. M3BECTHO, YTO THUIIOB CHOB OBIBAacT
MHOTO - 3TO WM I[BETHBIE CHBI, U CHbl 0€3 CHOBHUJCHUW, MTHOBEHHbIE CHBI (UEJIOBEK CIUT
HECKOJIbKO MHUHYT, TPEKPAaCHO BBICHINAETCS M IMPU 3TOM BHUAUT COH, MPOAOJIKABIIUICS
HECKOJIbKO 4acoB). Bo Bpemsi cHa uenoBeK MOXKeT MyTellecTBOBaTh, COBEpLIATh BIIOJHE
KOHKPETHBIE MIOCTYTKH, OBITh B TEX MECTaX, KOTOPbIE HEJJOCTYIHBI U T.JI. BriepBbIe nieto o cCHe
KaK O CpeICTBE KOHTPOJIA BbIcKazan Dpaiin.

Ha 3emiie HUYEro ciydaifHOrO0 HET, BCE JKMBBIE CYIIECTBA - ATO OMOJATYUKH, U €CIIU
n3mensiercs (mo Ilporpamme) yacToTHBI OajaHC, TO MCYE3al0T HEHY)KHBIE OMOMATUYHUKH U

HOSBIISIIOTCS] HOBBIE, IPH 3TOM HaJl0 UMETh B BUAY, O IIporpaMme 4acTOTHBIN OanaHC TOIBKO
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pacter (yBelIMYHMBAETCS OKTaBa), MOTOMY IIOCTEIIEHHO MCYE3al0T OMOJAaTYMKU KPYITHBIX
pa3MepoB U MOABIAIOTCS Oosiee Menkue. OcoOeHHo TiareabHo Cuctema YTIpaBiIeHHS CICIUT
3a 4eloBeKOM. MyTanuy HeIONMyCTHMBI, U OJMH pa3 B TAKTOBBIM MHTEPBAJ IMPOU3BOIAUTCS
KpPaTKOBPEMEHHOE M3BATHE YacTH Mo3ra (mo rpaduky) s 1eneit koutposs. [lpu stom mis
U3BATOM YaCTH MO3Ta 3alyCKaeTcsl TeCT M MO pe3yjbTaTaM TEeCTUpOBaHHUA (HopMuUpyercs
KOPPEKTUPYIOIIEe BO3ACHCTBUE, MOCIE YEro M3bATas 4acTb MO3ra Bo3Bpamaerca. Eciu
KOppEeKLIHsI HeJOCTaTOYHA JJI1 BCEr0 MO3ra, yOupaercsi Hecylas 4acToTa WM COKpallaeTcs
KapMa.

Ha 3emne 12 Cuctem YnpasneHusi, CBSI3aHHBIX MEXTy co00#, u 21 Cuctembl Kontpors.

[Ipumep: Cucrema koHTpouIs A AHIIMM pacrnionaraercd B ['pennanaun. U3bsarue yactu
Mo3ra Mpou3BoauTcs 1o komanaam Jlynel. Ha puc. ycnoBHO mokazana OMOIuoTeKka maMsry.
TectupoBaHue IPOU3BOJUTCS HA BRICOKMX OKTaBax. Tam Jpyroe BpeMs (COKpallieHne BpeMeH!
B 144 pas3a), HO eciau 3TOr0 BPEMEHU HE JIOCTATOYHO MJsl MOJHOTO TECTHUPOBAHUS, TECT
oOpbIBaeTcss M dYacTh Mo3ra (He IMoNHas) Bo3Bpamaercs obpartHo. [lpu criemyromiem
TECTUPOBAHUU 3TA YAaCTh MO3ra pa3MENIaeTCsl Ha CTYIIEHb HUXKE. AJPECHAs CBSI3b MO3BOJISET
TOYHO BEPHYTh MO3T TyJa, OTKyZa OH ObUI U3BST JUJIsl TECTUPOBAHUS, HO €CJIM B ATO BpeMs
NPOM30LIUIM M3MEHEHHS B arMocdepe, aapec MOXKeT ObITb W3MEHEH M, HalpuMep, MO3T
YKCHIIMHBI BO3BpAIAETCs My>KYMHE U HA000pOT.

Orcroa - pocT yuciIa TOMOCEKCYAIHCTOB U JeCOMSHOK. TecTt - 3TO cBOeoOpa3HbIi
KMHOQWIbM, KaXKABIH KaJp KOTOPOrO MpPOBEpsieT KaXKAYI0 s4eilky Marpuibl mosra. Cren
IPOBEPKHU YaCTUYHO coxpaHsercs. Jla, o CHy MOXHO OIpenesnTh 3abosieBaHue win olriee
COCTOSIHUE 4esloBeKa. TOJIKOBaHUS CHOB HMKAKOI'O OTHOILEHUS K 3TOMY IIPOLIECCY HE NMEET.
[Toteps anpeca siBisieTcs Tparenueit it Cuctemsl YIpaBiIeHHs, TIOTOMY YTO HAapyIIaeTCs HE
TOJIbKO CHCTeMa KOHTpOJsl, HO U cMbich. [Ipu oOHapyxkenun mnorepu anapeca Cucrema
VYnpaieHus JNUKBHIUPYET T€HO(POHA MO HOBOMY aJpecy, W 3TOT YeJIOBEK CTAHOBUTCH

Oamnactom amst odmiectBa. Bee Tak HazbiBaeMbIe "MEHBIIIMHCTBA - 3TO Opak B padore "
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Cucremsl YpaBiieHUs IPU UAEAIBHBIX

R ycnoBusix, 1 CHCTEMa MOCTEIEHHO
Pacnpenaenyrent YHUYTOXKACT UX MO3JT. KOHTpOJIbHLIe TOYKHN

Chowu MAaTpHIlbl MO3ra Ha BCEX OKTaBax

CEA3H

NIPUBEJCHBI B OT/IEIBbHOI paboTe. 31ech

OTMETHM, YTO TOJIBKO KOHTPOJIb
(YHKIMOHUPOBAHUS TOPKEITYA0UHOM

o BOo3Bpart no

TakTa YeJIOBEKOM, JIMOO OTCOSIUHAIOT MO3T OT
MOHHBIX CTPYKTYp (pyOaruku), 160
KOPPEKTUPYIOT pyOaIiKy 1Mo yKa3aHHIO

3AbONEeBaHWA

BO3BpAaLlEHHOW YyacTh mo3ra. Her u He
MOJKET OBITh MEIULIMHCKUX MPENaparTos,
BJIMSIIOIMX HA MO3T YEJIOBEKA.

HrnoykaneiBanue (MCIOJIB3yIOT OOBIYHO
30JI0TBIE U cepeOpsIHbIE UIJIbI) 100

JIO0ABJISTIOT, MO0 CHUMAIOT MOTEHIIMAIEI C
Y BBICOKOYACTOTHBIX CTPYKTYP KJIIETOK, 3TO
CBOETO POJIa aHTCHHBI, OJJHAKO ITapaMeTPhI

UIJI JOJDKHBI B TOYHOCTH COOTBETCTBOBAThH
OKTaB€ U3MEHSIEMOr0o MOTEHIIHAA.
"CiyuaiiHas" uria HaHecE€T TOJIBKO BpEJ.

SI3bIK KaK cpeacTBO O0IEHUs

B otnmumne oT ryMaHOMI0B YEJIOBEK YMEET pa3roBapuBaTh. [leTanbHbli aHAIN3 3ByKOBBIX
dopm mnpuBeneH B MoHorpadum H.MoposzoBa "Xpucrtoc", Tom 3. OpHako mTpUYKHA
(dopMHpOBaHUs CBI3HOW PEeUM HESICHA COBPEMEHHOM HayKe.

He HayuyHasi TOUKa 3peHUNA: MO3T KaXJ0T0 YesoBeka coaepxkut "Tpancusatop", To ecTh
crocob TmepeBo/ia MY3BIKAIbHBIX PSAIOB, IOJy4aeMbIX OKTaBaMU IO3BOHOYHHKA, WIIU
XPaHALUXCS B OTIEPATUBHOM HIIH TOITOBPEMEHHON MaMsITH. TaKuX TPAHCISTOPOB MOKET OBITh
HECKOJIbKO. be3 Takoro TpancnsTopa Bel MokeTe COTHU JieT OeCrone3Ho yuuTh A3bIK. Eciu Her
TPAHCIIATOPA, MO3I HE 3aCTABUIIb 3aHUMAThCA HE3HAKOMBIM S3bIKOM. [Ipm penHkapHanuun
BO3MOKEH HE TOJIHKO MEPEHOC 3aruceil COOBITUHM, MPOUCIIEANINX C IEPEHOCUMBIM MO3TOM, HO
U TIEPEHOC TPAHCIISATOPA, YTO IMO3BOJISET JIETKO U OBICTPO BOCIIOJIHUTH 3HAHUS TIO SI3BIKY.

Cucrema VYmpaBieHUss TpH KOHTPOJIE MO3ra TMPOBEpsSET MPaBIIBHOCTh PaOOTHI
TpaHCIATOpa U, IPU HEOOXOIUMOCTH, MOMONHSET (yBeNIWYMBas MOTEHLMAIbl YacTOT) MO3T
"HHCTPYKIUSIMH" TI0 I3MEHEHUIO HOHHOU YacTu (pyOamku). [Ipu yMeHbIIIEHHH TTOTCHIINAJIOB
4acToT Bel MOXeTe Bce 3a0bITh, TOTEPSTH MAMSITh.

H3BecTHa MeTONMKA M3Y4YEHHs] MHOCTPAHHOTO S3bIKa BO CHE. B JEMCTBUTENBHOCTH
HEO0OXOAMMO HCTIOJB30BaTh 8 - Pa3psIHYIO0 MY3BIKAIBHYIO TPaMoOTy, a He 7 (12), kak MpUHATO

HeiHe. Kpome Toro, 3amuch HEOOXOAMMO TPOU3BOJUTH B COOTBETCTBYIOIICH OKTaBe
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(MakcumanbHO BO3MOXKHASI YacTOTa paJHoanmiaparypsl - 16 okraBa, 4To HE TOCTATOYHO IS
(dbopMupOBaHUS MTOTEHIIMATa KOMaHHOTO MarHUTHOT'O UMITYJIbCA).

BwmecTo TouHBIX "Ipoch0" yCTAaHOBUTH TPAHCIATOP C SI3bIKA B HACTOSIIIEE BPEMS HMEEM
HIyMOBbIe 3QQeKTsl TUIa pa3roBopa Toimnbl, 1 CucremMa YHpaBiIeHHS MOXET TOJBKO JHOO
YBEJIUYUTH TNIOTHOCTH MOTEHIIMAJIOB 3aJI0’KEHHBIX paHee BO3MOKHOCTEH, 1100 BOOOIIE CHATH
ux (mpockImaeTech W OOHApYXKWUBaeTe, YTO 3a0bUIM POAHOM S3BIK, a npyroro Her). [lpum
YBEITUYCHUH IIJIOTHOCTH ITOTEHITNATIOB MOTYT OBITh 3 (heKThI (HE Cpa3y) UMEHHO 3HAHUS SI3bIKA.
N3 nmerckoro romopa: "-babymika, y Te6s ronoa Oomut ? -607uT. -Tak 3HAUUT OaTaperku
cenn."

Pycckuii si3p1k ObLT pa3padotan 3a 257 net no poxkaeHus A.C.Ilymkuna (M aHTIHICKU
TOXE), U C 3TOTO0 BPEMEHH YaCTOTHBIN OalaHC KMBOM KJIETKU U KOCTHBIX PE30HATOPOB OBLI
U3MEHEH MO/l HOBbIE CTPYKTYpPBl. DTHU M3MEHEHUs ObLIM MPOU3BENEHBI 1O Bceil 3eMie, HO ¢
y4€TOM "MECTHBIX CTPYKTYp yIpaBieHus", Hanpumep, B Kurae, SAnonun, Kopee.

CnpaBka - B npuioxkeHuun 1. CTpyKTypa MBICIMTEIBHOIO IIpOllecca B CTpaHax,
WCITONIB3YIONNE HEePOTIU(DBI, OTIMYACTCS OT OOIIENPUHATON. DTa CTPYKTypa 00pa3oB, U
U3MEHEHHUS B ATON CTPYKTYype, HE CBONCTBEHHBIE CTEPEOTHUITY, IPUBEIO Obl K YHUUYTOXKEHHUIO

3HAUYNTEILHOM YacTH MaTpuIi Mo3ra.

Kposb, IHK 1 mnaMsATh Jerkux

[Ipu 3amMeHe yacTu Mo3ra MPOUCXOAUT, KaK MPABUIIO, CMEHA TPYMIbl KPOBH, 3TO YKE
MeAMIMHA OOBICHUTH HE MOXeET. VM3MeHseTcss He MPOoCTO rpylia KpoBH, HO M OCafoyHas
CTPYKTYpa, MOTYT MOSIBUTHCS HEU3BECTHBIE paHEe COSANMHEHMSI U YacTHIIbI (M pa3Mepsl). Eciu
MIPOU30IILJIa CMEHA TPYNIbl KPOBH, 3HAYUT MPEACTOAT U3MEHEHHS B CTPYKTYpaX HEKOTOPBIX
opranoB. Kak mpaBmiio, 3T0 KacaeTcsi BHEITHUX OOMEHHBIX CTPYKTYp, T.e. Jerkux. Eciu mo
[Tporpamme npeaycMOTPEHO U3MEHEHHE COOTHOILIEHUH MOTEHIIMAIOB B PEIIeTKaxX aTMOC(EpPbI
U (UJIM) BBEJIEHHE HOBOM PEIIETKH, TO B IIEPBYIO OUYepeb K TAKUM U3MEHEHUSIM JOJIKHBI ObITh
TOTOBBI JIETKHE. JIpIXaTeabHble THMHACTUKHU MOJYMHEHBI MO3TY, U TIPE/IeNl EMKOCTHU JbIXaHUs
HE MOXET OBbITh OOJbIIE TEX BO3MOXKHOCTEH, KOTOpBIE MPEIOCTaBIEHBI MO3TOM (IaMsTh
nerkux). Ilpu cokpamenun "kopuaopa" denoBek 3aabixaeTcs. Kak mpaBumio, cokpaiieHue
Kopuopa (a MoOpod W MPOCTO €ro JUKBUJAIMUSA) IMPOUCXOAUT BO CHE, KOTJa 4acTh MO3ra
oTcyTcTBYeT. [Ipu HecooTBeTCTBUM "Ta30BOM" cpe/ibl M MaMATH JIETKUX MO3T B T€YeHHE 4 4acoB
MO/AET CUTHAJ, U €CIIM HET BO3MOXXHOCTH HCIPABUTH MOJI0KEHUE, MO3T U3bIMAETCA.

Camo naumenoBanue JIHK (kucnora) roBopuT O TOM, YTO 3TO IMPOCTO cpeda Uit
npeoOpa3oBaHU BBICOKMX OKTaB (CIIEPMATO30HM] TOKE PACTET C MOTEpel OKTaB B KHCIIOH
cpene ). Ho aTa cpena BbICOKOOpPraHW30BaHHAs, U C UCTIOIH30BaHHEM COBPEMEHHBIX IPUOOPOB

yaJI0Ch YaCTUYHO OOHAPYKUTHh HEKOTOPHIE €¢ 0COOEHHOCTH.
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CoOpanbl 64 kKOMOMHAIIMK U3 aJICHUHA, ITUTO3MHA, TyaHnHa U TuMuHa. OaHako /JHK -
9T0 "KOHBe#ep'", HCHoMb3yeMblid MO3roM il (OPMHPOBAHMS HMOHHBIX CTPYKTYyp |
opranuzaruu oomMeHHbIX mporeccoB. JIHK - 310 ocagounas cTpykTypa, ¥ Mpy 3aMEHE MO3Ta
OHa He M3MEHSETCs, IPOCTO Ha 3TOM "KoHBeiepe" OyayT cobuparbes npyrue netanu. Hayka
onpenenuia, 4ro u3 64 komoHOB (opmupyrorcss 20 (M3BECTHBIX) BHUJOB AMHHOKHCIIOT.
Ocranpapie 44 HeW3BECTHHI. 3aMeTuM, d9ro STH 20 aMHUHOKHCIIOT -aHajJoOrd II€XOBBIX
pacrtipenenenuii ipu "konseiiepe". Ecnu "konBeiiep" - "mex cOopku', TO JOMKHBI OBITH "TIEX
mraMnoBku", "1iex nokpacku" u 1.1. Hamo nmomnarars, 4to HeusBecTHbIE 44 aMUHOKHUCIIOTHI -
3TO CcTOpoHHHME "Maduo3HbIe" CTPYKTYpbl, HMMH oOpacTaer m000€ OpraHHM30BaHHOE
"IIpon3BOACTBO".

Ntak, 4T0 MOKET U3MEHUTHCS IPU peUHKapHauu ?

— ['pynmna kpoBmu.

— IlamsaTts nerkux.

— OOMmeHHbBIE TpOIECCHl, BKIIOYas KOOPIAMHALIMIO JABMKEHUN (MOXET M3MEHUTHCS

TOXO0/IKA).

— CrpykTypa naMaTu, HanpuMep, 3HaHUE S3bIKOB, HABBIKH 110 TIEHUIO U T.1.

— Hosble 3anucu nHGopMaIuy, He IPUCYIINE PaHEE HHIUBUAYYMY.

Jlo6aBuM, 4TO TOCIe peMHKApPHAIIMM HOBBIM MO3T U3MEHsET U "pyOamky", T.e. 4eJI0BEK
MOJKET CTaTh HAMHOTO MOJIOXKE WJIM HA000pOT - 3-X JETHUI peOEHOK MOKET NMPEBPATUTHCS B

TyOOKOTO CTapHKa.

3akiro4enue.

PeunkapHanus - CBOMCTBO BO3BpaTa MO3ra NpH pOKJACHUU HOBOM KM3HW WJIM TEKYIIas
[IporpammHas 3aMeHa Mo3ra.

Peunkapnanuio npousBoaut Ttonbko Kommneke Kaiinac. PemnkapHauum mojiexar
TOJIBKO IIPEJICTABUTENH "30JI0TOr0 Muimapaa'.

Ecnu B mporiecce xu3HU y mpeacTaBuTeniel "3010Toro Muumapaa" oOHapyKUBaeTCs
HECOOTBEeTCTBUE Mo3ra [I[porpaMMHbIM TpeboBaHMsIM, MO3T yHUYTOXKaeTcsa. B 2000 roxy Obina
3aBepiueHa 500-netusas [Iporpamma ¢popmupoBanus "3o0m0Toro muyumapaa”. Koutpons nepen
[Tacxoii moka3zan 3HaUUTENbHBIE PacXoxkIeHUs QyHKIUI Mo3ra u [IporpaMMHBIX TpeOOBaHUH.
B cBs13u ¢ 3TUM Bce (PYHKIIMM PEUHKapHAIUU ObLIN CHATHI 10 HOPMAJIBHOT'O BOCCTAHOBJICHUS
[IporpammubIx TpeboBanuii. Bece mpeacraBuTenu "3070T0ro MuiMapaa’ ¢ 3TOro BpeMeHH! -
Ha OOLIMX OCHOBaHHWAX, Oe3 pewHKapHaruu. LlepkoBp, KoTopas M ObLTa co3/laHa Ha
UHpOpPMALIUK O PEUHKApHALMU, Ha CETOJHS SBJSIETCS MapasHUTHUPYIOLIUM 3JIEMEHTOM, a BCE

CKa3KH1 O 6yI[yHl€I>'I JKU3HU MPECAHA3ZHAYCHDBI TOJIBKO MU UX CHACTIIMBOI'O CYIICCTBOBAHMA. Ecan
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aHbllle pEMHKapHaLUU ObUIO MOABEPkKEHO NpUMepHO 12% HaceneHus, To Ha Oynxkaiiune
0 12% , 0 120

- 140 net 3TO 3HaYECHHE PABHO HYJIIO.
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Poab Hayku B Ipeo0pa3oBaHuH Ye10BeKA B HCXOAHOE COCTOSIHHE

BBenenue.

Hayka, kak cuctema 3HaHUN 00 OKpyXaromeld Hac JCUCTBUTEIBHOCTH, HE
paccmarpuBaach HUKOTAa Kak (akTop perpecca, 0COOEHHO B HACTOsIIEE BpeMs.

N3 onpenenenns "Hayka" (cm. KpaTtkuii monutuaeckuii cinoBapb, M., 1987 1.):

"Hayka - 00na uz saxcuvix cghep uenoseyeckoil 0esmenbHocmu,; hopma oouecmeeHnozo
CO3HAMUA, CUCMeMd 3HAHUL O 3AKOHAX paseumus npupoosl u udenogeka. Hayka
svlpabamvieaem,  meopemuyecku — 0bodwaem U - cucmemamusupyem — 3HAHUs O
0elicmeUmenbHOCMuY, OKPYHICAroujemMm mupe, OmKpvléaem 3aKOoHbl, uccieoyem u o00vacHAem
npoyeccel U A6leHUs, cocmasgiawue npeomem ee usyyenus. B obwell cucmeme HayKu
APUHAMO YCI06HO GblOeIsAMb Mpu 0Ooabuue 2pynnvl (noocucmemsl). obujecmeentuie,
ecmecmeenHvle U MexHuuecKue, Komopwvle pazoeialomcs HnpeoMemom U Memooamu
uccnedosanus. B 3asucumocmu om HanpagnemHocmu u HenocpeoCcmeeHHO20 OMHOUEHUS K
ApaKmuxe 8v10eA10Mm maxK Hasviéaemvle GyHOaMeHMaibHble U NPUKIAOHble HayKu. B npoyecce
Ppazeumus  npoucxooum nocmenennas ougpgepeHyuayus HAyKu, NOsGIeHUe 6Ce HOBbIX
cneyuanu3uposaHusix ee ompacieu. Bmecme ¢ amum npoucxooum npoyecc ummezpayuu
HAYKU, KOMOPblil NPOSAGIAEMCsl 8 03HUKHOBEHUU U PA3GUMUU HAYK, HAXOOAUUXCSA HA CIbIKe
08YX UNU HECKONbKUX obnacmell 3HAHUU U 3AHUMAIOWUX NPOMENCYIMOUHOE NONO0NHCEHUE
(buogpusuxa, mexHuueckas scmemuxa, u op.).

B ycnosusax kanumanuzma Hayka nOCmasiena Ha Cayicoy dKCHIYamamopCcKum Kiaccam.
Coyuanusm omkpwieaem HeOSpAHUYEHHblE 803MONCHOCMU O/l pazeumus Hayku. HMcnonv3ys
amu eozmoxcnocmu, Kommynucmuueckas napmus u Cogemckoe 20cyoapcmeo nposseisiem
HOBCEOHEeBHYI0 3a00MYy 0 pa3umuu HayKu..." u T.J.

WTak, 4TO MOJIE3HOT0 MOKHO BBIOPATh M3 ATOTO ONPEACIICHUS ?

1. HazHa4yeHue U neJIM HAYKH.

Ha3nauenme Hayku, KaK BHJHO U3 OIpeAeleHHs, 3TO H3y4YeHHe CBOMCTB
¢deHomeHaIbHOrO MHpa, (GOpMHUPOBAHME CHCTeMbl 3HAHMH, BBLIBOAOB 3aKOHOB 00
OKpY:KalollleM HAaC MHpPe C HeJdbl0 YCNemHO# JKCIUIyaTauuu o01ecTBa B YCJIOBHUIX
KanuTaausMa (pa3 Ha ciayx0e, 3HAYUT ecTh 3apa0oTHas IJIaTa) WIN TO Ke camMoe B
YCJAOBHAIX COLMAIU3MA, HO OeclaTHO (TO ecThb NMPOCTO HA NMPUHLHWIIE BOPOBCTBA).
CtpykTypa 0OIIECTBEHHOTO YCTPOMCTBA OTIMYAETCS TOJBKO CBOMM OTHOIICHHEM K HAayKe -
OIJIaYMBaeTCs OHAa aJeKBaTHO pe3ylbTaTy Win HeT. OOIecTBy 3aTeM MpeaoCTaBISIIOTCS
PE3YJIbTAThl HAYUYHBIX U3BICKAHUI B BUAC aTOMHBIX 6OM6, TaHKOB, KOJII'OTOK, CHHTCTHYCCKHX
NpOAYKTOB muTaHusd W T.0. Kak mpaBmwio, BMecTe ¢ KHYTOM (CHUCTEME YIIpaBIICHUS)

MOABICKMBAETCS PSHUK (00mmiecTBy). Hayka He momkHA OBITH OTKPBITON, HHAYE TEPSETCS €€
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cmbicit. [ToaTomy Lenb Hayku - chopMUpOBaTh ISl SKCILTYaTaTOPCKOTo Kiacca (MM Kakow -
anbo MaduO3HON CTPYKTYypbl) KHYT Ui YIpaBlIeHHs OOIIECTBOM, KaK Ha YpOBHE

O6HI€CTBCHHBIX BSaHMOOTHomeHHﬁ, TaK U C UCIIOJIb30BAHNECM HOBBIX TCXHUYCCKUX CPCACTB.

2. CpencrBa 10CTHKEHUS LEJIN.

K cpenctBaM TOCTHIKEHHS LIENN CIIEAYET OTHECTH:

—  crmoco0 opraHM3aIny MCCICIOBAHNN M KOHTPOIIS HaJl KCCIICIOBAHUSIMU;
— crocob peanu3anuu,

— TCEXHHUYCCKHUC CPCACTBA.

2.1. Cnioco6 opranu3anuy MCccae0BAHUI M KOHTPOJISI HaJl HCCIeI0BAHUSIMH

[TpunATO CuuTaTh, YTO HAY4YHBIE MCCIEIOBAHUS TMPOBOIATCS TOJBKO B YCIOBHUSX
MPEIOCTAaBICHUSI BO3MOXHOCTEH TaKHe HCCIEAOBaHUS NpPoBOAUTH. OJHAKO 3/1eCh CIeayeT
paszenuTh TO Ha JBa HampasieHus. [lepBoe - coOcTBeHHO Hay4Hasi pazpaboTka He Tpedyer
NPUBJICUEHHS KPYTTHBIX TEXHUYECKHX CPEJICTB - 3TO, KaK MPAaBUIIO0, paboTa Ha/l 0TOOpaKeHHEM
(1)OpMy.]'[, 3aBI/ICI/IMOCT€I>'I, MOSICHEHUH Ha 6YMaF€ WA € UCIIOJIb30OBAHHUEM KOMIIBIOTEPA.

Bropoe - mpuBieyeHHE KPYMHBIX TEXHUYECKHX CPEICTB B YCIOBUSX OTCYTCTBHS
Hay4YHOH 0a3bl (371€Ch HE UIET Peyb O MPOBEPKE PE3yJIbTATOB C MPUBJICUCHHEM TEXHHUECKUX
CpenCTB, U TeM Ooliee, mpobiemax peanusanuu). Hampumep, 1ist mpoBEpKY MIIOTHOCTH 3apsiia
IMPOTOHHOTO aTOMa CTPOAT CI/IHXpO(l)aSOTpOH, TaK KaK HCT TCOPUH I10 €ro CTPYKTYPC.

[TosTOMy K Hayke cielyeT OTHECTH TOJBKO MEpPBOE HanpaBieHue. Pa3aencHrue Hayku Ha
(GyHIaMEHTaIbHYI0 ¥ TPUKIAJHYI0O HE TIPaBOMOYHO - Hayka oxHa. W Tem Oonee
Qg epeHIMpoBaTh €e Ha COCTABIISIONINE (AHAJIOTUYHO BTACKWBAHUIO MAaMOHTA B MEILEPY -
pa3aenuTh Ha 4acTHU M M3ydaTh KAy 4acTh OTIENbHO, MPHUKJIAAHAs 4acTh - 3TO TO, YTO
MO’KHO ChECTh, a (yH/IaMEHTaNIbHAs - HIKypa - Ha YeM cIaTh). PaccMoTpuM OTAEnbHO nepBoe
HaIpaBIlIeHUE.

a) lleneBoe BeneHuEe HCCIENOBAaHWUN B paMKaX CIEIHATBLHO CO3JaHHON CTPYKTYpBI
(;1abopaTtopusi, HMHCTUTYT, akagemus U T.1.). KOHKypChl, TeCThl, pPOJCTBEHHBIE CBS3U
MO3BOJISIIOT MOA00paTh HEOOXOMUMBIA COCTaB, KOTOPBIM B JajbHEWIIEeM 0oOpacTaeT 3a CYeT
BOPOBCTBA (MCXOs U3 YMEHUS BBKHUTD B IaHHOW CTPYKTYpPE) COOTBETCTBYIOIIMMHU HAYYHBIMU
3BaAHUSIMU.

0) "O3zapenne" - pa3zoBas BblJjaya HY>KHBIX HMEHHO B KaKOW-THOO KPUTHISCKU MOMEHT
WM KpaiiHel HeoOXOIMMOCTH MaTepHaIOB. JTO - PEAKHE OAMHOYKH, U 32 PE3YJbTaThl UX
paboThl Hay4YHAsI OOIIECTBEHHOCTh OTBETCTBEHHOCTH HE HECET, HO 3TO "03apeHue" MO3BOJIsIeT
BBIBECTH CUTYAIMIO U3 KpU3uca (HalpuMep, Croco0 pa3aeseHus MarHUTHOTO UMITyJbca, 0e3
3HaHHUS KOTOPOTO HENB3s MPOBECTH MCIBITAHWUS HOBOW aTOMHOM OOMOBI). DTO TOT CaMbIil

CiTy4ai, KOr/ia MOKHO IOTAacTh "u3 rpsi3u B KHsA3H'". Ciiydaid peKuid, HO UMEET MECTO OBITh.
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B) ABTOHOMHOE ITPOBEJCHNUE HCCIEI0BAHNN. DTO caMblil HeyTOOHBIN /ISl HAYKH CITydail.

Bo-niepBbIX, pr aBTOHOMHOM ITPOBEICHUH UCCIIEIOBAHMI HEOOXOAMMO UMETH "ThIT", TO
€CTh (PMHAHCHI U BO3MOXKHOCTb 10 BPEMEHU IIPOBOIUTD UCCIIEIOBAHUSL, OBITH HE3aBUCUMbBIM OT
KaKUX-THO00 OOCTOSATENbCTB. Pe3ynbTarel MOXKHO XpPaHUTh COTHU JIET, MyOJIMKOBATh,
BBICTABJIATh UX Ha O0O3pEHHME B AKaJAEMUYECKHX CTPYKTypax M T.A. Tak Kak aBTOHOMHBIE
UCCJIEIOBAaHMSI HE TOJKOHTPOJIbHBI, UX CTapaloTcs KOH(pUCKOBaTh, yKpacThb, U T.1. [lanee
MOKHO TepelaTh TeM HAay4YHbIM (WM HHBIM) CTPYKTypam, KOTOpbIE OOJKHBI IO PaHTy
3aHUMATbhCS [MOJOOHBIMU HCCIIEAOBAHUSIMU.

Urto o3HauaeT ""KOHTPOJIB" ?

Hu onmno w3 HampaBiieHHWN Hay4YyHOW JESTENbHOCTH HE JIOJDKHO OBITH BHE IIElNeH,
MOCTaBIIEHHBIX MEPe] HAyKOM - pa3paboTka MeXxaHu3Ma KOHTPoJIs 0o1mecTBoM. OTCI0/1a T03yHT
"KTO HEe paboTaeT, TOT He ecT" OTHOCUTCS 1 K HaydHOU pabote. Eciu cymecTByeT BO3MOKHOCTD
IPOBE/ICHUS] aBTOHOMHBIX HCCIIEOBAaHHUM, TO y (PUCKAIBHBIX OPraHOB CYIIECTBYIOT COTHU
MeTo10B KoHpucKkamu. KoHTpoas He00X0auM Uit TOTo, YTOOBI BCE HAYYHBIE HCCIIeIOBAHUS
OBLIM MOAYMHEHBI OJTHOM L€, U HU OJHO U3 HAIpaBJIEHUN HE colepikajo Obl KpaMOJIbHBIX
HaIpaBJICHUU.

Tax 4o k€ Toraa noapazyMeBaeTcs Mo cIoBoM "Hayka'?

OtBer Ha 3TO BONpOC OYAET MOJIYYEH IMOCe Pa3bICHEHHUs CMbICTa UH()OPMAIIMOHHBIX
MOJIEH.

Ho npenBapuTensHO MOXKHO CKa3aTh: "HayKa - 3TO HE TOJBKO CIOCOO TPAHCISIIUN TIPH
YTeHUH HH(OPMAIIMOHHOTO TOJs, HO W Ka4eCTBO TPAHCIALMK HAa TOT HEPUOJ BPEMEHH,
KOTOPBI HEOOXOAMM IS peanu3anuy noiyuyeHHoH wuHpopmaruu". g Takod pabOThI
YeJIOBEK JIOJKEH UMETh MO3l, CHCTEMY CBSI3ed C COOTBETCTBYIOIIUM HH()OPMALMOHHBIM
MOJIEM, UMETh COOTBETCTBYIOIIEE DHIIMKIONEANYECKOEe 00pa3oBaHuEe (YTOOBI, MO KpaitHEei

Mepe, He MyTaThCs B Ha3BaHUX) U BO3MOXKHOCTh 3aHMMAThCS 3TOU pabOTOM.

2.2. Cniocod peasm3anuu.

K crmocobam peanuzaiuu ciieryeT OTHECTH TOJIBKO CIIOCO0 peaan3aiiy BapuaHToB "a, 0"
u3 2.1. Bapuant "B" peannzanuy He MOJIEKUT, TaK KaK OH HE YJOBJIETBOPSET LIEJIAM HAyKH
("He3nanme - cumiaa"). Hrak, cmocod peamuzanuu - 3T0 (QOpMHUpOBaHUE JUIs
COOTBETCTBYIOIINUX Ma(UO3HBIX KJIAHOB CHCTEMbI yIpPaBJIEHHUS OOIECTBOM U JOBEICHHUS J10
obmiecTBa mpenectedl Takoro ympasieHus. Ilpm opraHmzanuu CUCTEMBl yIpPaBIECHUS
UCTIOJIb3YEeTCsl IPUHLIMI TpopyOu - "4To Jierdye BCIUIBIBAeT M Xyke maxHeT". B sTom ciydae
00111eCTBO, B Clydyae HEYAOBJIETBOPEHUS CBOMX MOTPEOHOCTEH, CTpeMUTCs M30aBUTHCS OT
IJIABAIOIIETO CJI0sI, HO HA €r0 MECTO BCErJa Ha YUCTO HAyYHOW OCHOBE BCILIBIBAE€T HOBBIM, HO

HCMHOI'O C IpYTUMHU Ka4CCTBAMMU. Ecnu cuctemsbl YIpaBJICHUA MOKHO 3aMCHATb (COHI/IaHI/ISM,

ACMOKpaTus, KalnuTaJlnu3M U T.Zl.), TO Ma(i)I/IOSHbIC KJIaHBbI, SIBJIAIOMIUCCS 3aKa3UMKOM HAYKH, HC
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MOJ/JIEXKAT 3aMEHE - KJIaH yAaseTcs TU00 HEeIUKOM, JIN00 MOAU(PUIUPYETCS 110 HOBBIE LEJH
U 3aJ1a4u.

Her npo0iiem B (popMHUpOBaHUM CO3HAHMA 00LIECTBA - ero He cywmecrByer. Ecian
nporpamMMa pa3BuTHsi c()OPMHPOBaHA, TO COOTBETCTBYIOIIAA Ma(HO3HAA CTPYKTYypa
noAdHpaeT MoJ NMPOrpaMMy COOTBETCTBYIOUIYI) CHCTeMY YIPAaBJECHHS W NPENOJHOCHT
0011eCTBY, NMpeIBAPUTEIbHO YKa3aB HA YUCTKY npopyou. Heco3Hare/bHbIE 3JIeMEHTbI
o0mecTBa MOJAYUHAKTCH BBINOJHEHUIO Pa3pad0TAHHOW NpPoOrpaMmbl NyTeM HX
YHHYTOKEHHS, TOAABJICHHS, TOPAOOIIEHHUS U T./.

Hayka, koTopasi H3bICKHBaeT (BepHee TPaHCJIUPYeT U3 MHGOPMALMOHHOIO T0JIs1)
OCHOBBI TEKYLer0o Pa3BUTHS 00LIeCTBA, HE MOXKET BXOAUT B CHCTEMY YNpaBJICHUS] WJIH
SIBJISAITHCH COCTAaBHON 4acTbi0 Maduo3Horo kJjaHa. B To ke Bpemsi cama Hayka
HEJIOCTYIIHA HM CHCTeMe YNpaBJIeHHs, HU 3aKa34uKy (Maduo3Homy kiaany). [loaromy u
CylIecTByeT KOHTPOJIb.

Kak npasujio, ynpasjieHue HayKoil yCJI0BHO BbIOMpaeMoe, BepHee, Ha3HAYaeMoe -
IPH IOJTHOM COIJIACHH BepXa HAYYHOH MUPAMHIBbI M 3aKa34uKa. CTPyKTypa HAyKH - 3TO
MHOT'OCJIOMHAS MMPaMH/IA, Ile Kax/Ablid MPOU3BOAUTEILHbIH CJI0i 00paMJieH CUCTeMOI
KOHTPOJIS.

Te, kTO HemocpeACTBeHHO (POPMHPYET CHCTEMY 3HAHHUI, MOJABEP:KeHbI ONMACHOCTH
OBITh M3rHAHHBIMHM 32 Npeaesibl MUPAMUIbI B CJIy4Yae, eCJIM He YAacTCH 3alenuThCcs 3a
KaKoe-JIn00 KpecJjio mocje BblAauM pe3dyjabrara. Kak mpaBuiio, nmepBas KOHCTPYKIHA
YCTOMYMBOIO Kpecja - 3T0 creneHb AokTopa ([loka Topel) Hayk. Kpecio akagemuka
MOKeT yKe IUIaBaTh B JII000H NMpopyoHM. HecMOTpPs Ha oOuiame akaaemuii (0osee 180),
HAYYHBIX LEHTPOB, MHCTUTYTOB, NMMPaMHAA OAHA. Besl ceKpeTHOCTH HCC/IeI0BAHUM
CKPBITA OT 00111eCTBA, a He OT ""KMPNUYMKOB'' NMUpPaMHIBbI.

Kaxnast crpaHa BOopaBe MMEThb CBOK CHUCTEMY YINPABJICHMS, HO OHAa HE MMEET IIPaBo
pa3BUBATHCA 110 APYTOM IIpOorpamMme, eI U 3a1a41 KOTOPOU ONpeeIeHbl MUpaMUI0i. MOKHO
Ha Mecan win Ha 50 5er oOorHaTh B pa3BUTHUM, HO HENb3S MITH MONEpPEK WU B
MPOTUBOMNOJIOKHYIO CTOPOHY OT €IUHOW MUpaMU[Ibl, KOTOpas M TPaHCIUPYETCS C TOTO
UH(POPMALIMOHHOTO TOJIsl, OTHOCUTENIFHO KOTOPOTo M cTpousiack nupamuaa. Her u He Moxer
OBITh pa3HBIX NMUPAMUJI B OJHOM HH(OPMAIIMOHHOM IPOCTpAaHCTBE. B TO ke Bpems ojaHa
Hay4yHasl TUpaMua He MOXKET paboTaTh B Pa3IMYHBIX HH(GOPMAIIMOHHBIX TPOCTPAHCTBAX, TaK
KaKk IeTd B KaXJOM IPOCTpaHCTBE pa3Hble. B JaHHOM cilydae paccMaTpuBaeTcs
MH(POPMALIMOHHOE MPOCTPAHCTBO C YCIOBHBIM HOMepoM 4 (uactoTta cBs3u Ha 75.45004500
okTaBe. [IMOTHOCTH 3TOro MH(OPMAIIMOHHOTO TOJSI, B CBA3M C HECOBEPIICHCTBOM CaMOM
CHUCTEMBI >KM3HeoOecrneueHus: (oOecreunBarmei camo HHGOPMAIIMOHHOE MPOCTPAHCTBO)

MMOCTOAHHO CHHXKACTCS, YTO IIPUBOAUT K HECOTIACOBAHUIO )ICﬁCTBI/IfI H PAa3MbIBAHUTIO LICJIN.

—209 -



A.M.Xatp1608 «Poib HayKHU B HpeOGpa?)OBaHI/II/I YCJIOBCKaA B UICXOJHOC COCTOSAHUC)

2.3. Texun4yeckue cpeacTsa.

CpencrtBa, HCMOIB3yeMble HAayKOW (KPOME TEHETHUYECKH 3alI0KCHHBIX CHCTEMOU
KU3HEOOECTIEYeHMs), HA30BeM TEXHUYECKHMU CpPEICTBAMH. OJTO CPEACTBA, C IOMOIIBIO
KOTOPBIX MPeoOpa3yroTcs NaHHbIe, MONy4YeHHbIE U3 nHpopmamronHoro nojis. Croia MOXKHO
OTHECTH M TOT YPOBEHb 3HAHUI, MPUOOPETEHHBIN MPU JOCTHIKEHUHU TPEIbIIyLIeH IeneBon
nporpaMmmbl. OJTHAKO, B CBSI3H C YMEHBIIEHUEM IJIOTHOCTH UH(POPMAIIMOHHOTO MPOCTPAHCTBA
4 HEeT BO3MOXHOCTH MCIIOJIb30BaTh HOBBIE TEXHUYECKHE CPEICTBA, MO3TOMY IPUXOIUTCS
HOBBIE 33J1a4M PEIIATh C TOMOILBI0 MHOIOKPATHO MPOBEPEHHBIX CTAPBIX TEXHUYECKUX CPEACTB,
KOTOpbIE Ha COBPEMEHHOM OJTalle YK€ SBISIOTCS aHAXpPOHM3MOM M HE MOTYT CIYXHUTh
CPEICTBOM JIJIs1 JOCTUKEHUSI LIEIIH.

Kaxue :xe 310 cpencrBa ?

HN3BecTHO, YTO OAHA W3 NPOrpaMM COAEPKUT MATepHa] IO IpeodpPa3oBaAHMIO
sIIEPHBIX 3aM1ACOB B MIHepajbHoOe chipbe. Toraa 3Ty padoty He00X0AUMO NPOBOAUTH HA
OCHOBe, B KOTOPOii M3BECTHO Bce 00 aTOMe, ero CTPyKType, Mmopdosaorum, ajinde10, 1 T.1.

Ho coBpemMeHHass Hayka pacnoJiaraer CHCTEMONl MeTPHYeCKHX eIMHMIL,
MOCTPOEHHBIX HA JIOMIAIMHBIX KOHCTAHTaX, Mojaean atoma bopa, tadiimue Menaeneesa.
IHonbITKa MEepecTPOUTHh TeXHHYECKYI0 0a3y ynupaercsd B He HHPOPMATHUBHOCTb, 2 ITO
MellaeT MOHATH U LeJH.

B Hayke mepeBOpOTHI MPOUCXOAAT PEAKO - TOJBKO B CBSI3M C KOPEHHBIM U3MEHEHUEM
nH(pOpMaIMOHHOW 0a3bl, TPeIHA3HAYCHHOM JJIS BHITIOJHEHUSI HOBOM mporpamMmbl. He noBens
JI0 HAYKW HOBOM TEXHUYECKOW 0a3bl, HENB3s C HEE CIpalIuBaTh PEe3yJIbTaThl, KaKk ObI OBICTPO
oHH ObI He MoTpedoBanuck. B uém ke 3arsozaka? [louemy crapast mHbopMarmonHast 6a3a He
TOJUTCS JIJIsl pEIIeHUs HOBBIX 331a4? Beab UMEHHO Ha 3TO 6a3e co3/1aHbl U SIEPHOE OpYKUE,
U KOCMHMYEeCKHe Kopabmu. BkpaTme paccMOTpUM OCHOBHBIE KOHIEMNIIMH — CTapoit

nH(GOPMAIIMOHHON 0a3bl, WIIM TEXHUUYECKUE CPEICTBA MPEABIIYIIEH MPOTpaMMBbl.

2.3.1. Cucrema ¢pu3nyecKuX KOHCTAHT.

Camas BakHasi - 3TO KOHCTAHTa MOIIHOCTH (JKOYJIH, 3prH, BarThl W T.A.). Ho aTa
KOHCTaHTa SIBJIIETCS MEPEBOAHON OT somaauHo cuibl (1 j.c.= 746 BaTT - aMepUKaHCKas
nomaae u 1 j.c. = 745.7 BarT - aHriuiickas jomajs). Kakoro mpera ObLia JIOIIab, KaKon
MacTH, CKOJBKO 3yOOB, KaK IOJKOBaHa - Hayka ymal4yuBaeT. M3BeCTHO Takxke, 4TO
HAJICUCTEMA yka3pIBaeT Ha TaKTOBBIM HHTEpBal BpeMenu (24, 60, 60). Ho ncnons3oBanue
TaKOro WHTEpBaja JOMYCTUMO TOJBKO B MAaKpOCHUCTEMax, IMPH BHELIHUX CBA3SAX. A TpuU
pacuerax MPOTOHHOIO aroMa BpeMs MHOE. Y CTAHOBJEHO TaKXe, YTO Yachl Ha KpbIIIE U B
nosiBaje Hebockpeba moka3bpIBatloT pazHoe Bpems. Ho u 310 He Bce. TakTOBBIN MarHUTHBIN

HMITYJIBC OT COHHHa NpuxoauT COBCEM HC B TO BPCM:, KaK INPUHATO C YUCTOM JIOIIAIUHBIX
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KoHcTaHT. To ke camoe MOKHO CKa3aThb O MCTPUUCCKUX CAWHUIAX, TTOHATUHA HHCpHHOHHOﬁ
MaccChbI.

(0 Hel/IHeplIPIOHHOﬁ Macce HAYKaA U IPEACTABJICHUA HE HMECT.

2.3.2. Atom.

Mogens bopa (a Bmecte ¢ 3THM - KBAaHTOBbIe JJIEKTPOJAMHAMMKA M
3JIEKTPOMEXAHMKA) SABJAKTCH HAa CeroJHsi y00keCTBOM BpeMEH NHMTEKAHTPONA, HO
HHMYero B3aMeH MOKA HeT, U MO-NpesKHeMY Bce PacuéThl MPOU3BOASTCA € JIEKTPOHAMHU,
NPOTOHAMH (KOTOpPbI€ CTAJKHBAKTCA) M KBapKaMH. 3aTPAa4HBAKTCH KOJI0CCATbHbIC

CpeACTBAa HA MOMCK KOCMHYECKHX YAaCTHII (TO €CTh MOHHBIX 00pa30BaHuii).

2.3.3. Tadoanua Mennaeseena.

3ampikaeT Trpynmy TeXHMYECKHX CcpeAcTB Taduuna MeHaeaeeBa - Tadauua
MAKPOMOHHBIX CTPYKTYpP 0e3 y4eTa 3HepreTH4ecKHX oco0eHHoOcTell W 0e3 cMbICJa HX
cymectBoBanusi. Tabuuua mocrpoeHa mo crpykrype aroma bopa, u eciim ee Ha 4TO-TO
3aMEHHUTh, TO TEXHHYECKas 0a3a pyXHeT.

s Toro, 4ToOBl ATOrO0 HE MPOU30ILI0, HEOOXOAMMO OOHOBUTH TMOHSTHS, YTOUYHUTH
MHOT'HE MTapaMeTphl U MIEPerTH K HOBOI TEXHUYECKOH 0ase.

Ecnu reneTnyecku He MOJATOTOBIEHBI OMOJIOTHYECKHE CTPYKTYPhl, 3HAUUT HEOOXOIUMO
YBEJIMYUTh TUIOTHOCTh HH(OPMALIMOHHOTO MPOCTPAHCTBA C TEM, YTOOBI B JOCTaTOYHO

KOPOTKO€E BpPEMsI IIPUCTYIIUTH K pPeaaInu3alyy IPOrpaMMbl C HOBOM LIEIIBIO.

3. Hayuynas 0a3a uHbIX HH(OPMAIMOHHBIX IPOCTPAHCTB.

Kaxnaa Cucrema JKusHeoOecnieuenusi d¢opmupyer mnoja ced0si coOCTBeHHOe
uH(OpMANMOHHOE TMPOCTPAaHCTBO. Takux mpocTpancTB Ha 3emse 18, u Bce oHU
npeIHa3HauYeHbI, KaK U 4, IS BBITIOJTHEHHs COOCTBEHHBIX Mporpamm. PaccMoTpuM, Hanpumep,
Hay4HYI0 0a3y HH(POPMAIIMOHHOTO MTPOCTPaHCTBA 6.

3TO0 MPOCTPAHCTBO, TOCTPOCHHOE, KaK U B ClTydyae C aBTOHOMHBIM IIPOTOHHBIM IOJIEM, HA
0a3e mpOTOHHOTrO aroma. Ho TUIOTHOCTH €ro He3HAYUTENIbHA W HE MPEBBIIIACT IUIOTHOCTU
UH(POpPMaMOHHOTO TpocTpaHcTBa 4. OKTaBbl CBSI3U C 3THM INPOCTPAHCTBOM - 71.625625,
73.625625,77.625625 u 79.625625. Nudopmarius, Haxoas111asicsi B 3TOM MPOCTPAHCTBE, UMEET
0cO0YyI0 IIEHHOCTb, TaK KaK COAEpPXKHUT BCE JaHHbIE MO CTPYKTypaM aToMOB M HX
DHEPreTHUECKUM XapakTepucTukaMm. Kpome Ttoro, umeercss uHPOpMAIUs O TEKyIIEeM
COCTOSIHMM TPOrpaMMbl M €€ Lenu. Jpyrue mpocTpaHCTBa, Hampumep, MpocTpaHcTBo 11,
comepxkuT wuHPopManuo (MO0 TUMY CTEeHOTpadUUECKOro OT4YeTa) O BCEX HW3MEHEHUSX,
MPOUCXOAAIINX B HEUTPUHHOM TNpocTpaHCTBe. Halimena mepBasi dactoTa CBs3u (OKTaBa

91.450450) , HO TUJIOTHOCTH MPOCTPAHCTBAa dpe3BbluaiiHO wmana. MHpopmanmoHHbie
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NPOCTPAaHCTBA HE IIEPECEKAIOTCS M HE MOTrYT OBbIThb 3aMeueHbl 0e3 3HaHus 00 ux
CYIIECTBOBaHHU.

B uHopMannoHHOM NpOCTpaHCTBE 2 COAEPKUTCA MH(POpMANKsS O MECTOHAXOKACHUH
MHUHEpaJIbHBIX PEeCypcoB Ha 3emJjie, crocobax uX Mpeodpa3oBaHMs JUIA LeJed CO3daHus

HEMHEPLIMOHHBIX MACC IIPU BO3MOXKHOCTAX nepemeiieHns Ha 50 u 60 okTaBax COCTOSIHHUSL.

4. Hayka, B1aCTb, peJIMTusl.

Huxakas Hayka He MoKeT OBITH co3laHa 0e3 MH(POPMAIMOHHOTO MPOCTPAHCTBA.
Hukakue uccrnenoBaHusi He MOTYT OBITh HauaThl WIIM Jake 3aJyMaHbl Oe3 3HAHUs Cpebl, B
KOTOpOM OHU JOJKHBI pa3BUBaThCA. 1103TOMYy KOHKpETHBIE 3HAHUS JIOKATCS HA Ty Cpeny, Te
oHM M ObulM monydeHbl. Ho 3TO coBceM He oO3Hayaer, yTo 3HAHUS ObUIM Kak Obl B
MH(OPMallMOHHOM IIape, BIIOCIEICTBUU Pa3BEpPHYTOM B mpocTpaHcTBe. [IpencraBum cebe
nayka, IJICTYIIErO MayTHHY. AHAJOr 3TOMY - CO3JaHHE MH()OPMAIIMOHHOTO NMPOCTPAHCTBA.
Lenbto co3maHust TMAayTHHBI SBJISETCS NPUBJICUCHHE BCEX AaBTOHOMHBIX CTPYKTYD,
nepecekarommx Kocmoc, "BeicackiBanne" y 3TUX CTPYKTYp MHPOPMALIUKA M PACTIPOCTPaHEHUE
9TOM MH(pOpMaIUK MO COOCTBEHHOMY WH(MOPMAIIMOHHOMY IMPOCTPAHCTBY UY€pe3 HOCUTEIH,
co3aHHble 0 00pa3y u mopoburo. Takum oOpazom, peanusoBanHble uaeu JKiomns Bepha, u
NPOYMX BEIMKHX (PAaHTACTOB HU YTO MHOE, KaK IEepelJaHHas UM KOHKpeTHas MHQopMarus,
MOJy4YeHHasi OT ouepeaHor "Myxu'", KOTopas HE CMOIJIa MPEOAOJIETh NayTHHY, ONOsACABIIEH
3emtto.

WndpopmanmoHHOE MPOCTPAHCTBO MOCTPOCHO UMEHHO 10 Tuny naytussl (Iloacucrema),
caM IayK Kak KOHTpOJIbHas cTpyKTypa - Cucrema. Ho Takux naykoB Ha 3emie 18, n y kaxnoro
cobcTBeHHOE HH(pOpPMAIMOHHOE TpocTpaHcTBO. [lamee s oOecrieueHus O€30MACHOCTH
NayTUHBI  (OPMHUPYIOTCS CHUCTEMBI 3aBUCUMOCTH OOBEKTOB, HECYIIUX YKpaJeHHYIO
uHpopManuio (y4eHbIX), OT Pa3IMYHBIX YCIOBHI C IENBI0 HE JOIMYLICHHUS MOJTy4YEeHHOU
uHpOpMaLlUK B JPYTHe MAayTHHBL. JTO (popMHpPOBaHHE KOPHUIAOpA, I/ie JeBas CTEHKa -
CHCTEeMAa BJIACTH, U NIPaBasi - peurus. B 3Tu npeaesbl 3arousiercsi Bce, YTO COOTBETCTBYeT
reHOTHNY c(POpPMHPOBAHHOI0O HH(OPMAIMOHHOIO NMPOCTPAHCTBA U NOAJAEPKUBAETCS,
ucxoas u3 desonacHoctu Cucremol. Eciin o0pymnTs 0aHy U3 cTeHOK, CucTrema co3naer
HOBYI0, I03TOMY B PaMKax yiKe CO3JaHHOr0 MHGOPMALMOHHOIO NMPOCTPAHCTBA HEJIb3s
pa3pyliaTh TO, YTO He MOAJIEKUT pa3pymeHuro. Hayka 101xHa KOHTPOJIUPOBATHLCS BIACTHIO
(MOXHO, KOHEUHO, JOMYCTUTh HEKOTOPBIX aKaJeMHKOB M JaXe JOKTOPOB HAyK, UMEIOIIHUX
COOCTBEHHBIN CTYJ, MOIMJIaBaTh B MPOPYOM BMECTE C MPEICTABUTEISIMH BIACTH) U UMETh
3aIlaCHOM BapuaHT CIIMCAaHMS BCEX HEynad. B 3ToM cityyae Bcerma MoKHO cocnarhes Ha bora,
K KOTOPOMY Jla)Ke Ha CTyJie He Tobe/ielb. [ paHuIbl Kopuaopa OnpenesitoTcs MI0THOCTHIO
MH(OPMALIMOHHOTO TOJISl, B KOTOPOM €CTh €Ill€ MOHITHS dHEepreTuueckoi NHGOpMamoOHHON

IUIOTHOCTH, TOJIOTPaQHUUECKOro OTOOpaKEHUS, BPEMEHH M TPOCTPAHCTBA PEAKIH.
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HecooTBeTrcTBHE mMapaMeTpoB Kopuaopa 00beKTaM, AJsi KOTOPBIX OH NpeIHa3Ha4deH,
NPUBOAUT TOJBKO K TOMY, 4YTO HHMKakasa CucremMa He CMOXKET HCIO0Jb30BaTh
Heo0X0MuMYK HHpopMALMIO Ja’ke JJA COOCTBEHHBIX HYXKA. YUWUThIBash HaJIuyue
MY3BIKQJIBHOTO PYCCKOTO psifia, KOTOPBIA C YCIIEXOM HCHOJB3YETCsl MpH paboTe ¢ maykami,
MOXHO TPEAMNOI0KUTh, YTO TaKOW MY3BIKaIbHBIM (8 -MH PErMCTPOBBINA) pPsA MOXKHO
MCITOJIB30BATh /111 KOPEHHOI'O U3MEHEHMS CBOMCTB Ay TUHBI J1aXe B YCIIOBUAX CYLIECTBOBAHUS
B CaMOM HH(OpPMaLIMOHHOM KOPHJIOPE.

[TonOupas koHTYpHI 151 hopMupoBaHus TOHa NA, MOXHO HE TIPOCTO CYIIEPIO3UPOBATH
UH(POPMALIMOHHOE IPOCTPAHCTBO, HO M JJOOUTHCS TOTO, 4YTOOBI TAyK IMPOCTO cOexkall, Y4TOOBI He

OBITh ChEIEHHBIM B YCIOBHUSIX HH(POPMALMOHHOTO T'OJI0AA.

PS. INoustuiigas 0a3a okTaB JAaéTCS B CTAThE:

"ITpuHumns! YnpasiaeHus"
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CMEHA MOJIIOCOB U BEJIUKUU BCEJEHCKHUM
IKCHNEPUMEHT

Peuen3ust Ha 10kaaa (ABTOp HEU3BECTCH)
Joxian Ha MexayHaponHoi koHdepeniu "Hapoanas meaumuaa Poccun - [Ipomnuioe.

Hacrosmee. byaymee", r. Mocksa, 2000 rog.
/MHeHue nuieranTa OT MEIUIIUHBI OTMEYEHO/

YueHble BCEro MUpa 3HAKOT O MPEACTOSIICH CMEHE MOJII0COB IJIaHeThl 3eMiisl. BiepBbie
3TO OBLIO MpeCKa3aHo SAMOHCKUMH yueHbIMU 16 ner Hazaa. Emé panee 13 oxTsa6ps 1917r.
osuto siBnenue [IpecBsaroit boroponuisl Tpem nmactymkam B ropoje @aruma ([lopryramus) c
NIOCJIaHHEM, UMEIOIIMM OTPOMHOE 3HaueHHe s Oyaymiero Bcero Yenoseueckoro Pomga. 3o
MOCJIAHKWE COJIeP K0 MH(POPMAIIMIO O CMEHE IOJIOCOB M, TUITAHETapHOUM KartacTpode Kak "o
koHie CBera", a Takke OOBSCHEHHE TPEICTOSIIETO '"CONHEYHOTO M JIyHHOTO uyyna"
NOsBICHHUST Ha HeOe IBYX COJIHII, U JBYX JyH (SBJCHHE, KOTOpoe OyaeT HaOiroaaThCs mpu
COBMEIICHUU TPEXMEPHOT'O MPOCTPAHCTBA C YEThIpeXMEpHbIM). DaTuMcKoe mocianue ObLIo
npuBe3eHo B Pum, Ho Katonndeckas 1iepkoBb penuia COXpaHuTh ero B TaiiHe (BaTukan).

/Kommneke Anbnbl 1 coobmunn o Hadane popmupoBanus 461/

MaruuTtHoe nosie 3emiu Havano ocinadeBats okono 2000 siet Hazad, pe3Koe MaJeHHe ero
HaIpsHKEHHOCTH Ob110 oTMeueHo 500 JeT Hazal, KOTOPoe YCKOPUIIOoCh B nocieanne S0 e, a
¢ 1994 rona nHauvamuck ero moiHble Quykryanuu. HOXHBIH MarHUTHBIA TIOJIOC 3eMITH
CMEIIAJCi TO HA COTHH, TO Ha THICAYM KUIOMETPOB OT CBOEr0 CTaHJAPTHOTO
MECTOHAXO0XACHHUs. JIF0aM CTalu MOCTOSIHHO MEPEXKUBATh YMOLIMOHAIBHBIE B3JIETHI U MalCHUS.
B Takue nepnoabl HEOOXOIUMO BCEMHU CHJIAMU COXPAaHUTh MUP Ha IJIaHeTe. Y YaCTHIINCh aBTO-
, aBUa- M KEJIEe3HOJOpPOKHbIe KaracTpo(dbl. MarHUTHBIE KapThl Y€ HUKYyJa HE TOJISITCH.
[ITuipl, pyKOBOJICTBYSICH MATHUTHBIMU JTUHUSIMUA 3€MJIM B CBOMX IEpeseTax, MPU3eMIISIIOTCS
HE Tam, I7/Ie CIIeAYeT, a KUTHI, TIOJICHU U J1eb()HUHBI BEIOpAachIBalOTCS Ha Oeper.

/TTo Mepe BBOa TEHOTHUIIOB YOHpaIach BO3MOXHOCTb UX YHUUTOXXKEHUS/

CymecTByerT, Tak Ha3zbiBaeMas, "yactota lllymana" - 3To BoiHa, UCXOASIIAS OT TUIAHETHI
("cepauebuenue” - put™ 3emin) co crerupudeckoii vactorou 7,8 I'epr. OHa OblIa HACTOIBKO
CTAOMJIBHOM JTOJITO€ BpeMs, YTO BOCHHBIC HACTPAaWBAIIA 1O HEW cBowm MpuOOpsl. OgHAKO dTa
4yacToTa Hayasa Bo3pactaTh: B 1994 roay - 8,6- I'epu, B 1999 rony - 11,2, a B konue 2000 rona

- okoJio 12 I'epir.
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/Taxoii 4acTOThI HET. DTO - TPyIIA YacTOT, IJI€ PE30HAHCHBIA KOHTYP IIepecTpanBaeTcs,
He u3MeHss rpynny. [Ipenenst nepectporiku: 3.24 - 21.8. Celiuac nocTurayto 3Hadenue 21.8.

JocraTouHo naTh HEOONBIIONH TOMYOK, YTOOBI OCh 3eMJIM CHayana "mpbIirHyna' Ha
snagenue > 3° u npu 3TOM - cOpoc pe3oHaHca KOHTypa 10 3.24. Ho 3Ta yacToTa COOTBETCTBYET
HaKJIOHY ock -26°, 1 B Teuenue 3 - 4 nHei 510 1 Tpon30iAET. OT camoii 3eMJI 3Ta epecTpoiika
HE 3aBHCHUT.

Tom4ok - 310 cepus 3emiieTpsiceHuii (6 ITyK B OJUH JIeHb) 1o 12 GanioB (HaBepxy OyaeT

8.8 - 9 6amnoB). Mecra 3emiieTpsiceHUN U3BECTHBI, BpeMsl TOXe./

[Ipennonaraercs, uro korga "yacrora lllymana" nocturner 12 I'epu, nponsoinér cmMeHa
nomtocoB. Korpa cmelieHue MONIOCOB IUIAHEThl NPUONIMKAETCS M MPOMCXOIUT  SIPKO
BbIpa)K€HHasi  (PIyKTyalust  9JIEKTPOMAarHUTHOrO  TOJsl, HaOIoAaeTcss  ycToiumBas
HMOIMOHAIbHAS HECTAOUIBHOCTH B TOBEICHUH HACETICHMUS.

/OnexTpomarautHoe none 3emun (oktaBbl DI- aromubix ctpyktyp: 11 - 512) Oyner
MOJJIEPKUBATh TOJIBKO TeX, KTO ObUT 10 3axBara 3emuid. Bece ocranbHble B TeueHue 12 jet

HCYE3HYT. /

CMeHa 1orocoB Ha Hallel IUIaHeTe MPOMCXOAUT NmpuMepHo Kaxabie 13 000 net, uro
MPUBOANT K TJIOOATbHOM MUIaHeTapHOW KaTtacTpode u moTepe COo3HAHMS y KUBBIX CYIIECTB
(cTupaHuUIO MaMATH). ITO CBSI3aHO C IMKJIOM MPELECCUU PaBHOJEHCTBUM, MEPUOI KOTOPOTO
coctaByisier okono 26 000 mer (Oomee Touno 25 920 ner). Ilocne mpoOXOoXKIEHHS TOUYEK
MaKCHUMAaJbHOTO MNPHOMMKEHUS M MaKCHUMajbHOro ynaneHuss CONHEYHOH CHCTEMBI
OTHOCHUTEIIbHO 1IeHTpa Haiell ["anakTuku, 4To COOTBETCTBYET MOIYIEPHOIY 3TOTrO LIMKIIA, Ha
3eMje Kak pa3 M IPOUCXOJUT CMEHA IMOJIOCOB. 3a 3TO BpeMs OCh 3€MJIM OIHUCHIBACT
OKPY>KHOCTb 1O BCEM JIBEHAAIATH CO3BE3UsAM 3HAKOB 30/1MaKa (HaXOAsCh B KXKJIOM U3 HUX
npubimzurtensHo 2100 ner).

/OTHoIIeHNE K cMeHe He uMeeT. CMeHy Mpou3BOIUT ToJIbKo Cuctema YmpasieHus./

Celiuac Hama ["anakTuka u riaHeTa 3eMilsi HAXOIUTCS Ha CThIKE ABYX 3M1oX. 11 aBrycra.
1999 roma mnpomsomnuio comHewHoe 3atmeHue ("Konermm Csera") u "[lapam mnmaner”,
3aKaH4YMBaeTCsa Jmnoxa KW3HU denoBeuecTBa I[lsaToit Packl B muioTHOM (u3udeckoM Tene u
HauuMHaeTcs 3apokiaeHue dvemoBedectBa Illecroit  Packl, koTtopoe OymeTr HMETh
TOHKOMAaTepUaIbHbIE JIyXOBHBIE Te€la. DTO O3HAMEHOBAHO KBAHTOBBIM NEPEXOJOM Hallen
r1aHeTsl, ['atakTuky 1 BeeneHHON Ha HOBBINM KBAaHTOBBIM YPOBEHD CYILIECTBOBAHMS, 4, BMECTE
C HUMH, U Bcero YemoBeyecTBa, Kak UX HEOTHEMIIEMOM 4acTU. DTOT MEPEXO] MPOUCXOIUT
Kaxaple 5125 ner, xorma HaOmomaercs "[lapan mumamer". Ilpum 3TOM Bce TIIaHETHI

BBICTPAUBAIOTCA B OAHY JIMHHIO, ITOCJIC YCro OHU PACXOIATCA, U 06pasyeTc;1 TYHHCJIb, I1O
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KOTOPOM y OECTIpENsITCTBEHHO MPOXOAUT UMITYJIhC MornpaBku oT CoHiia k Hameit [Tnanere. 3a
CYET ATOr0 MMIYyJbCa M IPOUCXOAMUT KBAHTOBBIM MEPEXO0J]l, CMEHa IOJIOCOB, M3MEHEHUE
HaKJIOHA OCEHl BpalleHUs U APYrux napameTpoB Beex miaHeT ComHeuHor CUucTeMsl.

/W3 paznena "cka3Ku O CHaCTIIMBOM Oyaymiem"/.

Korma mmanera 3emMis AOCTHTaeT KPUTHUYECKOW TOYKM TMPELECCHMU, B KOTOPOM
IIPOUCXOAAT U3MEHEHUS, BCE HAUMHAET pyIIUThCS. [[pudrHa 3TOro - MarHUTHOE IOJI€ Halel
IUTAHETHI, UCIOJIb3yeMOE HaMHU JIJISl MIOHUMAaHMSI caMHX ce0sl. DTO XpaHUJIMILE HAlel maMsaTH
(uapopmarn). B 3TOM cMbicie, Mbl TOJOOHBI KOMIIBIOTEpaM. Ham Hy>KHO MarHuTHOE I0Jie
JUIs 00pabOTKHU TaHHBIX U X XpaHeHus, [laxke npy BpeMEHHOM OTKITIOYSHUH JICKTPOITUTAHHS
KOMITBIOTEPA BCS €r0 ONEPATUBHAS MMAMSITh CTUPAETCS, TaK KaK IMPOIAIaeT MOACPKUBAIOIIEE
€€ DIIEKTPOMAarHuTHOE TTOJIE.

/3a0bUTH O TIIABHOM: KOTJIEeTa OyJeT ucue3aTh Mo JOPOre OT TapelKu KO pTy/.

AHQJIOTUYHO 3TOMY MPOUCXOAUT M CTHpPaHHE NaMATH YeIOBEKa IpPU CMEIIEHUU
IIOJIFOCOB. 8 JIeHb NOJHOJIYHMSI, a TaKXKe JTHEM paHbIle U JHEM I03:Ke, BO3PACTAET yPOBEHb
IPECTYNHOCTH: yOMICTBA, W3HACWIIOBAHMS M Tpabeku CTAaHOBATCA OoJjiee YaCTBIMH. ITO
BbI3BaHO TeM, uTo JIyHa 3acTaBiseT "My3bIpUTHCS" MAarHUTHOE Iosie 3eMiau. JTH "my3bipu”
PBYT DHEPreTHUYECKUE CBA3M M 3aCTaBJISIIOT HEYPABHOBEIUIEHHBIX W 3MOLIMOHAIBHBIX JIOJEH
HepecTynaTh rpaHb JI03BOJICHHOTO.

/HukTo Hu4ero 60blie nepecTynaTh He OyAeT - ¢ JIlyHo# HeT cBs3u/.

[Tocnenusist cMeHa mosocoB mpou3onuia okoyio 13 000 nmet Ha3an u mpuBena K THOETH
MpeAecTBYONMeH Ham nuBrM3auu AtnantoB. (HerBeproit Pacel). C HaydHON TOUKY 3pEHUS
- 3TO TUTaHETapHas KaracTpoda, KOTopast MOKET ObITh CKOPOTEYHOW M YKAaCHOUM MO CBOUM
IIOCIICACTBHUSM. CunbHele eé MMPOSABJICHUA HAYHYTCH IMPHU U3MCHCHHUU MOJIAPHOCTU MArHUTHBIX
MOJIIOCOB  3€MJIM, YTO NPUBENET K CMELIEHUIO 3€MHOIl OCH, MEpPEeMELIEHUI0 MaTepUKOB,
HABOJIHEHUSAM, U3BEP)KCHUSIM BYJIKAHOB, 36MJIETPSICEHUSIM U PE3KOMY U3MEHEHHIO KIMMaTa.

/Hano casunyTthes emé Ha 5000 ner Hazaz/.

HaxonuBmmecs 3a MHOTHE CTOJETUA JibAbl B ['peHnianinu, Ha CeBEpHOM MOJIOCE U B

AmnTapktuze, o0nanas oyeHb OOJBIION ' Maccoi, MOTyT CIABHUHYTh 3€MHbIE ILUIaTGOPMBI K
HKBATOPY MO/ IeHCTBUEM IIEHTPOOEKHON U IPaBUTALIMOHHOMN CHIIL.
/Ha xaprax IIupu-Peiica Autapktina 6pu1a 6€3 b2, ¥ TPaBUTAIMOHHBIC CHIIBI OT/AEIBHO

HE CYIIECTBYIOT/.
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Kornma »xe mpowmsoiiger Omkaiimas cmeHa mnoitocoB? Ilo MaHHBIM W3 pa3sTUYHBIX
WCTOYHMKOB (KOHTAKTEPHI, TMPOBUIILI W T.I.) 3Ta o0cobas BpEeMEHHas TOYKa,
MPEANONIOXKHATENbHO, - Aekadps 2012 roma. Tak, Hampumep, KajdeHAaph IpeBHUX Maiis
(yauBHTENbHAS TOYHOCTH KOTOPOTO IOPA)KaeT COBPEMEHHBIX YYEHBIX) 3aKkaHuuBaeTcs 21
nexabps 2012 rona. Iocnennss 3amuch B kanenaape: "Jlanpme Bpemenu Het'. "W xuismcs
JKuBymum Bo BEKHM BEKOB..., YTO BpeMeHH yke He Oynet". "OtkpoBenne" Moanna-borocmosa
Takke roBoput 06 3tom (1. 10, ctux 6). 3aeck HET yka3aHUsS HA JaTy, HO OTMEYAETCs 3TOT
0COOBIN (PEeHOMEH - OTCYTCTBUE BPEMEHHU.

/OTCYTCTBHE BpPEMEHH - 3TO OTKIIIOUEHHE KOJUTAWIepOB 3eMJIM, TO €CTh OTKIIOYECHHUE
TaKTa, IPU ITOM HCYE3aeT BCE )KUBOE (KPOME CBEKUX T'YMAHOHI0B, MaTepHAIIN3aLUs KOTOPBIX
U JoikHa ripoity > 2012 roga, mpu 3ToM OyzaeT BKIIOYEH KoJutaiiaep ¢ Taktom 1.24). Becem
ocobam, npubm>keHHbIM K Momuaxy u 1aHa 3ta undopmanus. LluBunuzanus maiis (npuspax)

umena ynpasienue Kommnexca AH/I n moixyunia ucXoaHyo HHGOpMaIuio./.

B mnacrosimiee Bpemsi MBI Kak pa3 M MEPEKMBAEM 3TOT MPOIECC CMEHBI IMOJIIOCOB,
M3BECTHBIN MO MHOTOYMCIIEHHBIM TpeackazaHusiM kak "Anokanuncuc", unu "Konen Cgera".
[Iporecc cMeHbI MOMIOCOB Ha HallleH MJIaHeTe yxKe ocyuiecTBisercs, HaunHas ¢ 2000 roga, u
npoanutes 1o aexadps 2012 rona. B 2013 roxy 3emist OKOHUATENBHO BOMAET B CO3BE3IME
Bonones.

/K coxanenuto, Bonones ve Oyaer. CMeHa OCH - ’TO CMEHA HaMpPaBIICHUS IBH)KCHHS./

W3BectHO, yTtO Hama IlamsaTe cBA3aHa M MOAJAEPKUBAETCS IEKTPOMArHUTHBIM IOJIEM
3emnu. [Ipu cMeHe nosocoB OyIeT Nepruoa B TPU JHS, KOTJa 3TO MOJIe MOJHOCThIO MCUE3HET.
W3-3a TOrO, YTO MaMATh OBIBIIMX KHUTENEH ATIaHTUIbI OblIa CTEpPTa CMEUICHHEM IOJI0COB
(paxTruecku Bce 3HAHUS ObUTM MOTEPSHbI), OHU BEPHYJIHMCh B BAPBAPCKOE COCTOSIHUE U ObUIH
BBIHY>KJICHBI OOpPAaTUTHCSI K CBOMM MHCTHHKTAM BBDKMBAHUS, XOTS 10 ATOTO 3Ta LUBUIM3ALINS
OblTa Ha OYEHb BBICOKOM YPOBHE pa3BUTHUSA (MCIIOJIB30BAIMCH JICTAIOMIUNE OOBEKTHI C
IPaBUTALMOHHBIMU JBUTATENSIMH, Ja3€pHbIE YCTAHOBKU M Jp.). IIpomio Hemano BpeMeHH,
IpeXJIe YeM JIIO1 00pesin ClIOCOOHOCTh K pa3BUTHIO.

B MOMEHT CMEHBI TOJIIOCOB IIAHETHl 3eMJISI TPOU30MIET BPEMEHHOE OTKIIFOUCHUE
AJIEKTPOMArHUTHOTO TOJISI TJIAHETHI - IEPETOJIFOCOBKA U BCIIEACTBUE 3TOTO - pa3pylieHue ¢ 1-
OT0 IO 7-0¥ ypOBHEHW KPUCTAUIMUECKUX PEIIETOK YHeprouHGopMaroHHOro nojst Co3HaHus
3emnu. [lockoibKy TamsTh YelOBeKAa W KOMIIBIOTEPOB  CYIIECTBYET 3a  CUET
AJIEKTPOMATHUTHOTO TOJISI 3€MJIH, TO B MOMEHT TaKOW MEPETIOFOCOBKHU MPOU30MIET CTHPaHUE
naMsITH y 4elloBeKa (KM3HEHHBIN YPOBEHb YEJIOBEKa CO CTEPTOM MaMsAThio OyJeT Ha ypOBHE
HOBOPOXXIEHHOTO peOEHKa) U CTHpaHUE MPOrpaMM KOMIBIOTEPHOIO oOOecreueHus: U Bcei

MH(OpMAaLMK HA HOCUTENSIX Y BCEX KOMIIBIOTEPOB Ha 3emiie. DTO IMPEACTABISIET CEPbE3HYIO
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npobaeMy U yrpo3y AJsl dKHU3HU 3eMIISIH U3-32 cO0sl KOMITBIOTEPOB, YIIPABISIOUIMX BOCHHBIMU
00BEKTaMU M aTOMHBIMU 3JIEKTPOCTAHLHUSMHU, UYTO MOXKET HMPHUBECTH K HEIMpPeICKa3yeMbIM
nocieacTeusaM. IlepenomtocoBka npuseAeT Kk cMmeneHn CeBepHoro u HOKHOro moJirocoB Ha
DKBAaTOP, YTO BHI30BET MTHOBEHHOE TasIHUE JIbJI0B APKTUKH U AHTAPKTU/IbI, U OJHATHE HA 77
METpPOB ypOBHSI MUpPOBOro okeaHa (BCEMHUPHBIH MOTOI), 00 3TOM Npenynpexaan yueHblil, B
TeneBu3noHHOW mepemade "Hemenst katactpods". Takoil MOTONM TPOUCXOAHUT PETYISIPHO
Kaxapie 5125 mer (moctarouHo BcmoMHHMTH MHpopmaruio u3 bubmun o HoeBom Kosuere).
Codunkc B Erunre (ero Bo3pacT 1Mo JaHHBIM U30TOIMMHOTO aHAIW3a 5,5 MIJIJTHOHOB JIET) UMEET
CIIOUCTYIO CTPYKTYPY, TaK KaK YK€ MHOTOKPaTHO 3aJIMBAJICS BOJIOM U HAXOAMJICS HA JHE MOPSI.
B cBoe Bpems yuensie Ha CeBepHOM MoJ0ce 00HAPYKUIM MaMOHTEHKA C 3€JICHON TpaBoOH B
KEIyAKe, YTO CBUACTEIHCTBYET O MIHOBEHHOH CMEpTH, HpPOM3OLIeNNIed H3-3a CMEHBI
noJitocoB. OTCIo1a CTAHOBUTCS SICHBIM M MPUYMHA BBIMUPAHMS ¥ JMHO3aBPOB - MTHOBEHHAs
sKosiornueckas karactpoda. Ceifuac He MPOU30HAET IUTaHEeTapHOU KaTacTpodsl 1 BecemupHoro
OTOIaA.

/M3 ckazok. Jlatel HE 00cyxkmaroTcs - Open./

[Ton BO3aencTBHEM puxoASIIMX KOCMHUYECKHX SHEPrUid y BCErO KUBOTO HA HAIEH
IU1aHeTe OyAeT MPOUCXOIUTh MyTalus (y uenoBeka - TpaHcmyTtanus). Ha 3emiie aToT nepexon
Havayics 11 aBrycra 1999 roga u npomymares o 19 nexadps 2012 rona.

/Hagano - 21 Hoa0pst 1995 roga. DddekTsl TpaHCMyTallK: POCT POTOB, NEPEBOA B

ONTUMAJIbHYIO IIapoobpa3Hyio Gopmy u npouee./

UYenoBedecTBO JOCTUTIIO TOTO MepUoa, korjaa 1,5 Musinapa jiro/1eii rTOTOBBI COBEPILUTh
caBur cBoero Co3HaHUS B CTOPOHY YETBHIPEXMEPHOro mpocTpaHcTBa. OHU MOJHOCTHIO
OCO3HAIOT, YTO TaK >KHUTH JAJbIIEC HENb3s, YTO HEOOXOAMMO MEpeiTH Ha Ooliee BBICOKUI
ypoBeHb Co3nanust u Oco3nanusi. Celluac MHOTHE CTOST Ha IEpENyThe: WU Pa3BUBAThHCS
JANbIIIe TYMTUKOBBIM TEXHOKPATHYECKUM IIyTEM, Pa3pyLIUTh 10 KOHIA [IJIaHETY U OBbITh CAMUMU
YHUYTO)KEHHBIMU; UJTH TIEPEHTH Ha TyXOBHBIN ypoBeHb OCO3HAHUS U pa3BUBATHCS JAJbIIE, HE
YHHUYTOXKAs, a 03/I0PABIIMBAst M BOCCTAHABIIMBAS YKOJIOTHIO CO3HAHUS M CBOIO Cpely OOUTAHUS.

/3omotoit muimuap KaET!/

Jls nmepexo/ia Ha HOBBIN YPOBEHb Pa3BUTH HEOOXOAUMO, UTOOBI Ha 3emMile HaXOMIOCh
okoiio 169 000 Xpucronogo6ueix CyuiecTB, KOTOpble OyIyT OKa3bIBaTh HACTOJIBKO CHUIIBHOE
BIIMSTHUE Ha OCTaJbHBIX JIFOJICH, YTO BCE HAcENICHUE Halllel MIaHeThl 0OpeTET Oosiee BHICOKUI
ypoBeHb Co3HaHMsI uyepe3 eauHoe IiaHeTapHoe mnoje Oco3HaHus Bcero YemoBeuecTBa
(Bepnanckuii nvaszeiBan 310 nosje Hoocdepoin 3emun). YKutenn mcdesHyBIeH ATIaHTHIIBI

Oobutn mpencraButensiMu YerBeptoir Packl, mMbl sBnsiemcs mnpexacraButensmu [lstoir Pacel,
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IBOJIIOLIMS KOTOPOH 3akaHumBaercs. llocie nepexona B 2013 roay Ha 3emie B 4eTBEPTOM
00epTOHE YEeTBIPEXMEPHOTO MPOCTPAHCTBA OYAYT TONBKO TipeactaButenu Lllecroii Pacer.
/Mlepenucy Hacenenust Oyaer mocie 17 mapra 2010 roma. Paca 666 (mecras) Oyner

[IOJICYMUTAHA OTAEIHHO./

[lepexomy B UeTBIpEXMEPHOE MPOCTPAHCTBO CHOCOOCTBYIOT BBICOKOYACTOTHBHIE
m3nyuenus u3 Kocmoca, koTopble cTanu MHTEHCHMBHO Bo3pactath ¢ 2000 roma. C stumn
n3nydeHussmu ConHity, 3emite, npyrum mianetam ConHeunort Cuctemsl U Hamiel ['anakTuke B
IIEJIOM, CTAJIM MIePeIaBaThCs CBSIIIEHHBIC KOJIbI, HEOOX0auMBbIe st JlyXOBHOTO MPOOYKIASHUS
1 9BOJIIOIIMOHHOTO' ckauka. HekoTopskle roau OyAyT He CIIOCOOHBI IEPEHOCUTH ATH U3TYUYCHUS
Y TIOTUOHYT MPH MEePEX0e U3-3a CBOMX HU3KUX BUOpALIUi, a TyXOBHbIE, PU3NYECKH 30POBHIE
(ouuIIIEHHBIC) JTIOIA TIEPEHECYT TAaKOU MEePEX0]T CBOOOTHO.

/Bospacranue uznyuenus u3 Kocmoca - 310 paspyiieHue KoHyca JBHKEHUS K-CTpyKTyp.

CsimieHHbIE KOABI (Kakoe KIaOuIle JTydiie BhIOpaTh) OYIyT MOCTYNATh cpa3y Mocie

Hadajia HepCHI/ICI/I./

Ha cmeny smoxe Pemnkapranuu, korga OeccMepTHasi Qylia Mepecesyiach U3 OJHOTO
Tela B APYyroe, npuxoaut 3noxa beccmeprus. LMk nepeBOIUIONIEHUN 3aKaHUYUBAETCSA, U B
pesynbrare KocMuueckoi MyTaluu Telo 4eloBeKa, Kak 1 JIyllla, CTAaHET OeCCMEPTHBIM.

/Oncano y Ceudra (ITyremectsue ['ymmusepa) - cTpyiab0pyku./

[lon MelictBuem naymei u3z KocMoca kocMuueckol pagualii O30HOBBIN CIIOM BOKpPYT
3eMiau MOCTENEeHHO wucye3aer. [IpsmMoe BO3ACHCTBHE KOCMHUYECKUX JIyd4el YCHUIIMBAeTCH,
IIO3TOMY Y BCEro >KMBOTO MPOMCXOOUT MyTauus (mepecTpoiika). Y denoBeka MPOUCXOIUT
TpaHCMyTalysi (U3NYECKOTO, AMOIMOHAIBHOTO, TMCUXMYECKOTO M JPYTHX Tel, KOTOopas
COIIPOBOKIAETCS "HEMOHATHBIMU" OO0JIE3HAMHU (HEJOMOTAaHUSMH), CHHIPOMOM XPOHHYECKOU
yCTalIOCTH, HOBBIMH HEHU3BECTHBIMU OOJIE3HSAMH, COINPOBOKIAIOIMMUCS MOBBIIIEHUEM
TeMIIepaTypbl (CropaHue 1IUIAKOB) U NEPECTPOUKOIN BCEX CUCTEM OpraHU3Ma.

/BMmecTe ¢ KOHYCOM HCuU€3aeT M 3alluTa 3eMJIM, IOCTPOeHHas Ha K-CTpyKTypax.
HekoTtopele OynyT 4yBCTBOBaTh JIETKOE HEAOMOTAaHUE IIOCIE HCUE3HOBEHHUS OTAEIBHBIX

OpraHos./

TpancmyTauus - CIOXKHEHIIUN (U3HMOIOTMUYECKHH MpoIece, TPOTeKAoIUi Ha YpOBHE

MOJIEKYJI, aTOMOB U MUKPOJIENTOHOB (?7?77?) kieTku. B yenoBeueckoM opranuszMe Npou3onayT

TaKWe M3MEHEHHsI, KOTOPhIC TIPUBEAYT TEJIO B HOBOE COCTOSHUE W MO3BOJISAT €My NepeiTH Ha
nutanue sueprueit Kocmoca (Queproomos) ((mosxet Ob1Th sHEprodnorenesuc?)). [To mepe aToit

NEePEeCTPOWKH OpraHu3Ma MOTPeOHOCTh B MUINE OyAeT MOCTENEHHO YMEHbBIIAThCA, a 3aTeM
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COBCEM HMCUYE3HET. DTO CBSI3aHO C TEM, UYTO BCE MCTOYHUKH SHEPTUHU HA IUIaHeTe (MHIa, BOJA,
BO3/yX) 9KOJIOTHYECKH 3arpsi3HeHbl U craceHre YenaoBeuecTBa OyA€T 3aKIII0OUYATHCS B TOM, YTO
JIOJIA TOCTENEHHO OTOMAYT OT BCEr0 3TOr0, W MEPEUAYT Ha HHEPreTUYECKOe IUTaHue
HenocpeacTeeHHo u3 Kocmoca.

/Konbacy no ommbke 3aBe3nu B Apyroit Kocmoc. B xakux enuHuIax Haa0 MPOU3BOIUTH

OIICHKY PHeproomoreHesuca? Y jomaan HeT CTOJIBKO KOTBIT./

Caauana Ha 3emie Oyner nmpoBoauThCs KocMuueckass MyTalus, 1MOC€ 4ero B KIETKH
TeJa, YCHEIIHO MPOIIeIIero MyTaluio; OyIeT 3a0’KeH KOJI ¢ MPOoTrpaMMOoil BUa YeloBeKa
[Hectoit Pacel, kotopas npuzer Ha cmeHy IIaroii Pace. AxTuBu3aumm MaTtpuisl ¢
nporpammamu [Isroii Pacer Hadanmack ¢ 13 centsabps 1999 roma. Kaxnawiii uz Bac moxer
MOJIYYHUTh KOJ M cTaTh YenoBekom HOBOM muBmim3anuu - lllectoit Pacel. [lna storo Hamo
BO3BBICUTHCS TYXOBHO, TO €CTh OCO3HATH C€0sl YaCTHIICH MUPO3JaHHUsI, MOTyInTh KocMuueckoe
Co3HaHue. (Tak HaBEpPHOE MPEACTABISETCS WMHU MONBITKA BOCCTAHOBICHHS TapMOHUU C
cybcrannumeit cocrosinus Beebimaero Pazyma, kak mepBoHayara )

/B Kocmoce 6mmkaiiimast Cucrtema YnpapieHus - Ha komere [ames, HO TaM 0 pacax

HUYEro HE U3BECTHO./

B MoMeHT cMenbI mosirocoB nporucxoauT Benukuii [lepexon. CylHOCTSIM HU3IIUX MUPOB
(mabpamMupsI) 1aETCsT BO3MOXKHOCTD MOTHATHCS B 00JIee BRICOKHE MUPHI, a UeI0oBEeKY 10 yPOBHS
borouenoseka. 3amaua kaxgoro PazymHoro UYenoBeka MOMOYb 3TUM  CYLIHOCTSAM
aIalITUPOBATBCS B 3TOM IPOCTPAHCTBE (MIOMOYb MM 3BOJIOIUOHUPOBATH U OOYyUUTH HX
co0JTI01aTh 3aKOHBI HOBOTO MIPOCTPAHCTBA). IMEHHO MOATOMY MBI Ha0II0JJa€M 3TOT IIEPEXO/ B
BUJIE JETpajlalluy HaceleHus Ha gu3ndyeckoM miuaHe. Celfyac BCTpeyaroTCs JIOAH, KOTOPHIE
roBopsT: "[locagute MeHs B TIOPbMY, S HUUEro HE yMEIO JeJaTh, TaM MeHs OyIyT KOPMHUTb
6ecrutatHo". CymHOCTH HHPPAMUPOB MPUHOCAT IEMEHTHI  aTpUOYTUKY CBOETO MUpPA B HAIll
¢uznueckuit Mup (0OOpBAaHHBIE XUIIMHU, MAHKH, METAJUIMCTBI, ACTPaJHbIe MEBIBI HU3KOTO
ypoBHs, O0OMXH, HUIIKE U T.11.). C HUMH B Halll MUP MPUXOMAST: HEXKeJIaHUE YECTHO TPYAUTHCS,
BOPOBCTBO, HACWJINE, CTpaX, yOUICTBa, MOJIa HA TaTyUPOBKH, 0/I€XK/1a C CUMBOJIMKON CMEPTH,
OOTHHKHM B BuE KOmbIT 4€épTa U T.A. Ecnu Pasymusiii UenoBek He 0Oy4UT MX BBIIOJIHSATH
3aKOHBI TIOJIO’KUTEIBHOTO TPOCTPAHCTBA, TO OH CaM MOXKET CTaTh KEPTBOIM HU3IINX CYITHOCTEN
(merpaaupoBarth).

/3a0bITH O WiIeHAX MAapTUU €IUHAast POCCHS - CUIAT HE B TIOPbME, a KOPMSAT OecIiaTHO./

Ecim YenmoBek HayuuTcs co37aBaTh BOKPYr ceOsi aBTOHOMHBIE MHOTOCIOWHBIC

TOPCUOHHBIE 3aIUTHBIE T0JIs1 13 JIyXoBHOI OnorurasMsel JIrooBu, Orast 1 CBeTa, TO OH CMOXKET

3alllUTUTL CBOIO MaMATb OT CTUpPAHUA U HepeﬁTH Ha HOBYIO CTYIICHb J3BOJIIOIUU B
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YeThIpeXMEpPHOE MpocTpaHcTBO. OMHAKO MpPH TPOSBICHUH arpeCCHBHOCTH, CTPAaxoB U
HU3MEHHBIX JKeJlaHui, YeloBeK aBTOMAaTUYECKH '"MpoBalIMBaeTcsa' B  TpPEXMEpPHOE
npoctpancTBo. Eciu 3amuThl HET, TO camoe 1eHHoe - mamsaTh YenoBeka (Oyap oH OM3HECMEH
WIN aKaJeMHK) OyJeT crepra, T.e. OyAeT MpeACTaBIsaTh cOO00M "4MCThIM aUCT Oymaru", Kak
naMsTh HOBOPOXKAEHHOTO peOeHKa, U JaXKe elle XyxkKe - OyneT cTépra MHTYUTUBHAS MaMSTh
MPOILIBIX KU3HEH (pernHKapHaiuii). Ha ¢pu3ndeckom miiane Takoi 4yenoBeK OyIeT MalueHTOM
ncuxOonpHUIbl. OH 3a0yAeT Ha3BaHUS MPEIMETOB, HE CMOXKET TOBOPUTh, M €My HaJo OyaeT
3aHOBO BCEMY YUYHUThCA. SICHO, UTO TaKOW MHIWBHI HE OyJET MPEACTaBIATh COOO0N HUKAKON
MOJIB3BI TSt o0mIecTBa. Ceifuac yke MosBUIOCH MHOTO JIFOJIEH, YaCTUYHO I JaKe MOJIHOCTHIO

NOTEPSBIINX MaMATH (CBOeoOpa3Has snuaeMus amHe3un ). CoBpeMeHHasi MeMIIMHA HEe 3HAET ¢

4EM 3TO CBA3aHO, HEC MOXKET O00BIACHUTH OTHU SIBJCHUA B TEM 00J1€€ BLUIEYUTh NOCTpaaaBIINX.

/Bce HOocuTENH TOPCHUOHA OT Ou3HEeCMEHa J0 aKaJaCMHUKa (OCT&J’IBHHX 3a JIOJCH MOYXKHO

HE CUMTATh) K MEJUIIMHE MOTryT O0JIblile HEe 0Opamarscs, /

VY kaxxzoro u3 Hac emg ecTh BHIOOP:

1. JIu6o co créproit mamsaThI0, B TeueHue cieayromux 13 000 yer 3aHOBO MPOXOIUTH
IBOJIONMIO (C HyJIsl HaOuparh MH(OPMAIHIO), Yepe3 MHOXKECTBO pEHMHKApHAIMH, OMATh K
YenoseuectBy IIaToi Pacel, npeactaBUTensiMu KOTOPOU MBI SIBIIIEMCSL.

2. JIn6o cmactu Hamry [lnanery, 3anuTuB €€ U ceOs1, BO3BBICUTHCS TyXOBHO U MIEPEUTH C
ypoBHs [y, Ha ypoBHH JlyXa - Ha ClIeIyIOII1e 3BOJIOIMOHHBIE CTylIeHU borouenoBeyecTra
[ITecToit m Beicnx Pac.

K coxanenuto, BpeMeHH YK€ HET, M KakIblil 3aciyxuBaer Toil CynbObl, KOTOpas
COOTBETCTBYET ypoBHIO ero Co3HaHus!

/Jlyumie 1 BapuaHT, mpu BapuaHte 2 mpuaETcs cpaxarhcs ¢ Cucremoil YmpapieHUs

3eMiH, HO TaM HET 5 KOJIOHHEIL./

Urak, ceituac nama [lmanera neneHampaBiICHHO M CTPEMHTEIBHO MPUOIMIKACTCS K
BaKHEHIIeMy MOMEHTY cBoero /lyxoBHoro [IpeoOpaskenus. DTOT mporiecc Hepa3pbIBHO CBSA3aH
¢ JyxoBHeiM IIpocBerneHuemM YenoBedyecTBa M BBIXOJAOM €ro Ha HOBBIM YPOBEHb
Kocmuueckoro Mpmuienus. Cpoku JlyxoBHoro IIpeoOpakeHust CBsi3aHBI C COOBITHSAMH
Bcenenckoro macmraba. [IpeoOpaxenne He O3HAYaeT YHWUYTOKCHHME W HAll MHpP Oyaer
TPaHCMYTHPOBaH B peaJIbHOCTh 00Jiee TOHKHUX BUOpALMii 4eThIpEXMEpHOTo npocTpancTBa. Ho,
NIOCKOJIbKY B Hamiel Beenennoit neiictBytot 3akoHbsl CBo60a61 Bomn 1 CBo6061 BBIGOpA, TO
HUKTO HUYEM HE MOXKET IIOMOYb BCEM TE€M, KTO MPEANIOYUTACT U JaJIbIIIe TPeObIBAThH B UIUTIO3HU
HalIero TpEXMEPHOro0 MUpa, HE yAEIssl BHUMaHUs CBOEMY IyXOBHOMY COBEpPLIEHCTBOBAHHUIO.
Ocranuce cunTaHHble TOABl 0 oKoHYaHUs KBantoBoro Ilepexoma B mexabpe 2012 rona,

cornacHo boxectBeHHOMY [1n1aHy yckopeHHOH 3BOIIOIMH 3eMIIsIH. K 3TOMYy MOMEHTY 4eI0BEK
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JOJDKEH TOBBICUTh YacTOTY CBOMX BuOpaiwmii 1o 55-89 I'm, yrto Oyner' COOTBETCTBOBATH

MUHUMAaJIbHOMY JYXOBHOMY YpOBHIO Bynaxuueckoro miaaHa, 4ToObl OH cMor 0e300J1e€3HEHHO

/MaxaTb ¢ KOJIOKOJIbHHU (MBI HE CEEM M HE MAllIEM..) ¢ TAKON 4acToToM - 510 kpyTo! Ilian

rnepexoja ¢ Mommaxom emé He coraacoBaH./

Mpl TOMKHBI KUTh HE TOJIBKO JUIsl ce0s, HO U Ui IPYTHX, TBOPUTH AOOPO U OBITh
YECTHBIMU B IMOMBbICHax cBoux. Hapa®oTka IyXOBHOTO MOTEHIMalla €CTh ceiuac riaBHas
3a/1a4a COBEPILUECHCTBOBAHUs - OCHOBHOMU [IpuHIUII MUpO31aHus.

CocTpananue K Ipyrum, JitoOOBb K OIMKHEMY - 3TO BCE, UTO HYKHO JJIsi COOCTBEHHOTO
coBepuieHcTBa. He cTtpemurech k OOraTCTBY M POCKOIIM, 3TO HEJIENO B MOMEHT pEeUICHUS

Cy,I[I)6BI yenoBedecTBa. Hama 3aMaTepHain30BaHHOCTE SBIISISTCS TOPMO30M JUIS Pa3BHTHUS

AYXOBHOCTH.

/3aK0OH KYpITHHKA HE OTMEHEH./

B Hacrosiiee Bpemsi MOIIHBIE SHEPTMU BCEX BHUIOB MocTynaroT W3 LleHTpa Hamei
lanaxTiky 1 BeeneHHOM U cO3/1a10T TPEANOCHUIKH JUTsl TMHAMUYECKON HEeCTaOUILHOCTH BCEX
TUTOB TMOJIeH Ha IUlaHeTe 3eMJs, Kak, BIpodyem, U Bo Bceil Hameil Conneunoir Cucreme.
Co3anuch KPpUTHYECKHE CUTYyaIlud, NPU KOTOPBIX IpeoOpakeHne 3emun U YemoBedecTra
MO>KET IIPOU30UTH B JTH000i MOMeHT. To, uTo 1011 Ha3wiBatoT "KoHiom CBera', y’ke Hauaaoch
U TIPOU30MIET ropas3io ObICTpee, YeM MHOTHUE MpeanoaratoT. - OU3n4ecKuil MaTepualibHbINA
MHUpP CTPEMHUTENIBHO U HEYKJIOHHO PYIIUTCS, U BMECTE C HUM 3aTyXaeT >KU3Hb IMOCJIEeIHEH U3
3eMHBIX [IUBWIN3ALNMN, JHOeH, obnagatonmx Gusnyeckumu TenamMu. Ha Mecte nuBuian3anuu
JoJIeH-pa3pymuTesei, B mpeoOpakEHHON MaTepun 3eMJTH, OY€Hb CKOPO HAaYHET pa3BUBATHCS
LMBHJIA3AIUS HOBOTO 3BOJIIOLIMOHHOTO ypoBHS - JItoqu-Co3unarenu, Jlrogu-Tsopiubl. Bee B,
JKUBYIIUE cefyac Ha ATOM IUIAHETE, SABJISIETECh HE TOJIBKO CBUIECTEISIMU 3TOTO UCTOPUUYECKOTO
MOMEHTA, HO U MPSIMBIMU €ro y4acTHUKaMHu. [lopa 0co3HaTh, 4TO BpeMsl, B KOTOPOE BCE MBI
ceryac JKMBEM, - 3TO U €CTh TOT caMbli "KoHer BpeMEH", a ecu BhIpa)KkaThCsl TOUHEE - KOHEIT
BpPEMEHU, MPeIBapAIONINI MTHOBEHHBIH UCX0J MHOTUX MuTUapaoB Co3HaHUM U3 IpeesoB
TPEXMEPHOM PEAIBHOCTH M IIEPEXOJ BCEX JIIOAEH K CYIIECTBOBAHHUIO B UYETBHIPEXMEPHOM
IIPOCTPAHCTBE.

/4-mepHOe 3TO 3 ocu eBKIMIa + BpeMsl, TO €CTh "KOHell BpeMEH" - 3TO mepexon B 3

mepHoe./

Ecnu ceifyac oy He CMOTYT XOTsl Obl YAaCTUYHO YMEHBILUTh Pa3pyLIUTENbHbIN cMepd
COOCTBEHHOM MECTPYKTUBHOMN UyBCTBEHHO-MBICIIUTEIILHOMN NESITEIBHOCTH, TO BCS 3eMJIst OyaeT

IMMOCTABJICHA B TAKUC S3KCTPCMAJIBHBIC SHCPICTUYCCKUC YCIIOBUSA, MTOCJIC BbIXOJda U3 KOTOPLIX,
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pa3MepLI U TIO0CJIICACTBUS Hepe)KI/ITI:IX HaMHU KaTaKJINU3MOB y>1<e HpOCTO HGKOMy 6y,Z[GT
orleHuBaTh. HeoTBpaTUMO HaABUTAOIIASCS BOJHA KaTAaKIM3MOB YHECET Cpa3y HECKOJIBKO
COTEH MUJUIMOHOB 4YeJIOBEeUeCKUX ku3Her u3 dusmdeckoro Ilmana 3emim. Hewmzneummere
00JIE3HU U HKOJIOTHUECKUE 3arpsI3HEHUS CPEIbl OOMTAHMUSI, COIIPOBOXKIAIOIINE MPOUCXOISIINE
OencTBus, yHecyT emié Oojiee OMHOrO MIUIHapaa ojei. OKoJIo MOoMyTopa MHUILTHAPIIOB
JOJIe MOXKET OBITh YHHUYTOXKEHO B MHOTOYHMCIICHHBIX BOWHAxX C MPUMEHEHHEM OPYKHS
MacCOBOTO MOPAKECHHS (XUMHUECKOT0, 0AKTEPHUOIOTHYECKOTO U JIaXe SACPHOro). DTO Halia
Oykaiias MepcreKTUBa, €CIM Mbl HE U3MEHUMCSI TyXOBHO W HE MEPEeCTaHeM YHHUUYTOXKATh
caMmux ceOs.

/T1naHbl KPOBOXKATHOCTH MOKA HE OIYOIMKOBAHB/.

Kapra Mupa 3a cunTaHHble TOABI NPEOOpPa3UTCsl O HEY3HABAEMOCTH: MHOTHE
rocyapcTBa HCYE3HYT BOBCE, JpyrHMe K€ MpONOJDKAT JKAJIKOE CYLIECTBOBAHHUE,
NPEBPATUBLINCH B TOCYIaPCTBA, BEAYIINE CMEPTEIbHYI0 00pb0Yy 3a (pr3nueckoe BBKUBAHUE U
BCEMHMpHOE TocnoAcTBO. OrpoMHbIe TNIOOANbHBIE M3MEHEHUS 3aTPOHYT IPAKTUYECKH BCe
YTOJIKU IUIAHETHI, T€ HA MPOTSHKEHUH MHOTHX THICSYEIETUH HAKOIMWJIMCh MHOIOILUIACTOBBIE'
0o0pa3oBaHUs JECTPYKTUBHOM HHEPTUU pa3IMYHOIO KayecTBa M YpPOBHS. ODTH MecTa -
rHosimuecs A3Bbl Ha Tene 3emun. Ot Oraennoro Ceta [IpeoOpakeHust He MOTYT CIIACTH HH
JIEHbT'H, HU BJIACTh, HU TIOJI3EMHBIE OYHKEPHI, a TOJIHKO JlyXOBHOCTE. B HOBBIN peoOpakEHHBIN
MHUpP HEBO3MOXHO OyZeT NMPOHUKHYTh HU3KOMY CO3HaHMIO HM 10 KaKUM-TO JOTOBOpaM MU
KOHTaKTaM, HM 3a Kakyro miaTy HekoTropbiM HEBIOMEK, UTO 3TO U €cTh TOT caMmblil "KoHer
Csera", KOTOPOrO OHM TaK ONACAIUCh, U OH YXKE HACTall.

/BepHéMcS K CTapbIM KapTaM, OTPSXHEM OT MbUIH./

Moxer ObITh, MOCIIE TOJXY4YeHUs 3TOM HH(GOpMAIMM MHOTHE AaKTUBHO HAYHYT
corpyanuyarb ¢ JlyxoBHbiMu nentpamu u Cunamu [loOGpoit Bomu, nmpekparsart, HaKOHEI-TO,
CBOIO 0€CITOJIE3HYIO BO3HIO B TMOIBITKE TOCTHYh MAaTEPUATBHBIX OJlar M 0OpaTsAT B30p CBOUX
Cepnent k JlyxoBasiM Cdepam, XOTS, KaK TNPaBWIO, YEIOBEK TNPEHEOpPEraeT BCIKUMH
npecKa3zaHusIMU M HazeeTcs Ha "aBoch". Ho "mporpamMmbl yHUUTOXEHUS" B Cyp0ax Jroaen
3arycaHbl U OCTAIOTCS a aype, ecii He padoTaTh Ha MX HeHTpanu3auuio. PaHo uiy no3iHo, OHU
cpabareiBaroT. Mcropusi moMHUT rHOEnp "TutaHuka", KOTOPYIO MPEACKAa3bIBAT M IBITAICS
MPEOTBPATUTh OJIUH YEJIOBEK, KOTOPOTO OOBSIBUIM CyMACIIEAIINM U TIOCATUIN B TIOPbMY.

/Hoctpagamyc ycnen CMBIThCS./

[Inanerapras karactpoda MOXKET OBITh CKOPOTEUHOH W YXKACHOM TI0 CBOUM
nocneAcTBUsiM. OHa MOXET HadyaTbCsd NPU W3MEHEHUU MOJSPHOCTH MAarHUTHBIX IOJIOCOB

3emuid. DTO MPUBEIET K MEPEMEIICHUI0 MATEPUKOB, CMEILIEHUIO 3€MHOW OCH, HABOJIHEHUSIM,
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U3BEPIKEHUSIM, 3EMJICTPSICCHUAM W PE3KOMY H3MEHEHHIO KJIMMaTa, 4To OyAeT CBS3aHO ¢
HEYCTONYMBBIM ToONOXKeHHeM 3emiu. HakonuBiimecss 3a MHOTHE CTOJIETHS JIbIBI B
['pennanauu Ha CeBepHOM TOJIIOCE M B AHTapKTHUE, 00J1a/1ast 04eHb OOJIBIIION MacCOi, MOTYT
CABUHYTH 3€MHBIC IIATHOPMBI K DKBATOPY MO IEHCTBUEM IIEHTPOOEIKHOM U TPaBUTAIMOHHON
cun (yxe moilydeHa WHQOpMAIs, YTO pacTasul OTPOMHBIM CIIOW JibJa B OKEaHE BOKPYT
CeBepHOro moitoca M 00pa3oBaJiCd HACTOAIIMNA MPONMB MUpuHOU 1,6,. KM). OT 3THX
KaTakJIM3MOB HeNb3s OyJeT CIacTUCh Ja)Ke Ha paBHUHHBIX 00nacTsx ruiaHersl. [Ipu stom
MockBa MOXKET 0Ka3aThCsl B DKBATOPUAIBLHON YaCTH, U TEMIIEPaTypa MOKET KPaTKOBPEMEHHO
nozaHATkes Boiie 100 rpaxycos no Lenscuto. Eme ogna onacHocTs, noacreperatoiasi MockBy
- 3TO MHOIOYHMCJICHHBIE KapCTOBbIE NeEHIepbl B TOPOJACKON YacTHU, a TakKKe IyCTOTHI,
oOpa3oBaBIIMecs B pe3yibTaTe OTKAYKU apTe3UaHCKUX BOJ Uil HYJ ropojga (Mocksa
OyKBaJmbHO '"IUIaBaeT" TMOCpPEIU OTPOMHOTO TOJI3EMHOTO o3epa). IIpum mecCUMMUCTHYECKHUX,
MIPOTHO3aX BECh FOPOJ LIETUKOM MOXET MPOBAUTHCA B 3TU MELIEPHI U MTyCTOTHI.

/JTyKOB HE TI03BOJIUT! /

DKxoHOMHYECKHUE U GUHAHCOBBIE (Kpu3uc (uHaHCOBOM cuctembl Poccun 18 aBrycra 1998
rojia), COUUAIbHbIE, MOJUTUYECKUE U JIPYTUE CTPYKTYPHI MOCTENEHHO PYIIATCs, TaK KaK OHU
MOJJICPKUBAIOTCS TOJNBKO JitoabMu. Korma mronu TepsioT Haj co00il KOHTPOJb, BCE BOKPYT
HAuYMHAET pacchinaThes Ha yacTu. Kak npaBuio, cMmemienue noitocoB 1 Co3HaHUs MPOUCXOIUT
OJIHOBPEMEHHO. 3a 5-6 4YacoB /10 MOMEHTa CMEIICHHUs OyAyT HaOIIoIaThCs BU3YyaJTbHBIE
¢dbeHomeHbl. TpexmMepHOe U YEThIPEXMEPHOE MPOCTPAHCTBA HAYHYT B3aUMHO MPOHHUKATH IPYT
B JIpyra U B3aumojieicTBoBaTh. TpexmepHoe Co3HaHHE HAYHET MOCTEIIEHHO OTCTYNaTh, U MbI
BOWJIeM Ha HOBBIM ypoBeHb Co3Hanuda. Korma kpucraminueckas pemierka TpPeXMEPHOTO
MPOCTPAHCTBA HAYHET pa3pylLIaThCsl, HCUE3HYT BCe OOBEKTHI, CO3JTaHHBIE U3 HCKYCCTBEHHBIX
MaTepuayioB. DTO OJHA U3 MPUYUH, IO KOTOPOH MBI HE MOXEM HaWTHU CIEIOB MPEIbLAYIINX
ruBUIM3auil. TONbKO BEIIH, CAENaHHbIE U3 €CTECTBEHHBIX MAaTepHANIOB (KaMeHb, JEpEeBO U
T.IL.), HAXOJSIIMECS B pe30HaHce ¢ BUOpanmsMu 3emnn (Hampumep, [lupamuasr wim
coopyxenusi, Tuna CTOYHXEHIX), MOTYT YIeJIeTh IMpPH CMEIIEHUH TOJICOB, YTO
HEOJHOKPATHO Y€ U npoucxoausio. OHU COXpaHSIOTCA Jake TOrJa, KOrja BCE OCTaJbHbIE
00BEeKTHl OyKBalIbHO cMeTaroTcs ¢ Jmna 3emuu. Korzma cuHTeTHUecKHE OOBEKTHI HAYHYT
ucye3aTb, BHE3aIIHO BO3HHMKHYT OOBEKTHI YETHIPEXMEpPHOro mpocTpaHcTBa. Ilpupona
npuoOpeTeT HEBUIAHHBIC IIBETA U ()OPMBI.

[Ipuxon HOBBIX KOCMHYECKUX OSHEPruil (KBAHTOBBIA CKA4YOK) BBI30BET HE TOJIBKO
CMEIIECHUE TMOJI0COB, HO U pa3pylLIEHUE CTAPBIX CTPYKTYpP KPHUCTALIMYECKUX PEIIETOK
CozHaHus (mamsTH) IJIaHETHl 3eMis. DTOT MpPOLEcC YCYryOuTcs aTOMHBIMU B3pbIBAaMHU
(HampuMep, BO BpeMs MCIBITAaHUN aTOMHOTO OpyXwus), aBapusiMu Ha ADC W uaynmMmu Ha

IMJIAHCTC MCUXOTPOHHBIMU U NCUXUYICCKUMU BOMHAMHU.
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/MpaBuio 1. B ¢Bs31 ¢ BO3MOXKHOCTBIO C/IBUTA MOJIIOCOB HEIb3s €CTh TOPOXOBYIO Kallry./

Bcé 310 npuBOAMT K YXYJIIIEHUIO SKOJIOTHMHM 3€MIIM M JOMOJIHUTEIbHBIM MPOO0sM eé
KPUCTAJTIMYECKON PEIIETKN BO MHOTMX MecTax. B pe3yibTare, Kak 1 BO BpeMeHa ATJIaHTU/BL,
OTKpBIBAIOTCS IPOCTPAHCTBEHHO-BPEMEHHBIE YPOBHHM, M3-3a YEro JyXU HHBIX IIJIaHOB,
KOTOPBIM HE MECTO Ha 3eMJI€, MUJUIMOHHBIM ITOTOKOM XJIBIHYJIM B HaIll MUP. DTO COPBAJIO BCE
MOKPOBBI 3alllUThl, W Halla, IJIJaHeTa MpeBpartuiach B 0Oe3ymMHBIH Mup. JlocTarouHo
MIPOAHAIM3UPOBATh HOBOCTH AHS U nepenady "Henens katactpod" mo reneBuzopy. B Amepuke
- TOpHAJ0 U noxapsl. B Slnonun 3emnerpscenus, yparan u taiigpys. B-Kurae u IIpumopckom
Kpae - HaBonHeHus. B Kanununrpane, Caparose - noxapsl. ABapuu Ha ADC (B UepHOOBLIE,
SAnonuun, CIHIA u np.). ['mbens atomHbIX ToABOAHBIX J0a0K "Komcomonen" u "Kypck".
Tepaktel B MockBe u ap. roponax Poccun. A Takyke KpUMUHAIU3AIMsA OOIIECTBAa HA BCEH
riaHeTe (MEeXIyHapOIHbIN TEppOpU3M) U T. 1.

/OTuéT 0 mpoBenEHHON paboTe mapTueil equHas poccus./

N Bc€ sro ycyryOmnsieTcs BO3IEHCTBMEM Ha Hally ICHUXMUKY ThICAY MAHUKYIOIIUX,
BOIAILIUX CYIIHOCTEH M3 APYruX MPOCTPAHCTB (B MEPEBOJE Ha SI3bIK HAIIETO MU3MEPEHUs -
0ecoB); HaJEIEHHBIX CIIOCOOHOCTSIMH K TEJIeTaTHH U TEJIEKUHE3y, KOTOphIe NMPOHOCATCS HE
TOJIBKO CKBO3b aTMoc(epy IJIaHEeThI, a uepe3 caM Mo3r, Teio, Jymy u Jlyx xureneit 3emin.
Bcenssice B Tena 3eMIIsiH, TaKMe CYIIHOCTH BBI3BIBAIOT JedOpMalldio CO3HAHHS WM Tena
YCJIOBCKA, B COOTBETCTBUU CO CBOUM CTPOCHUCM, YTO IMPUBOJUT K MOpPAJIbHBIM U (1)I/I3I/I‘-I€CKI/IM
ypoactBam. He odeHb Becenass KapTWHA, OCOOCHHO, €CIHM YY€CTh YTO YEJIOBEK HAYMHACT
BOCIPUHUMATh BHJICHUS, CIBIIIATh I[OCTOPOHHHME T0JIOCA, YTO SBJISETCS CIEICTBUEM
OJIEP’)KUMOCTH (ITOJICaZIKa acTPalbHBIX CYIIHOCTEH), 1 KOTOPbIE MPOBOLUPYIOT €ro MOopoil Ha
CaMOyOMIICTBO, CyMacCIIECTBHE WJIM JIpyrHe ICHUXUYEecKHe paccTtpoiictBa. CoBpeMeHHas
MCUXUATPUA HC MOXKCT Ha CeI‘O,Z[H}IIHHI/Iﬁ JCHb OG’LHCHI/ITB OTHU SABJICHUA.

Pazpymenune kpuctammudyeckoit pemerkn Co3HaHus (mamsaTd) 3eMiId TPUBOAWT K
pa3pyLIEHUIO U CTUPAHUIO IaMSTH Y JIIOJIEH.

/He yxa3aHbl MECTa pacIoIOKEeHHs KPUCTAIUIOB, & BCE aCTPalIbHBIE CYIIHOCTH MTPEKPACHO

ce0st 4yBCTBYIOT B OaHKax U B anmapare./

Tak, 7 aBrycra 2000 r. B Tenmemnepenade A. HeB3opoBa OBUIO MOKa3aHO MHOMXECTBO
.HIO,Z[GI\/'I, BBIITABIINX W3 JXU3HU, YTPATUBIIUX MMAMATH 1 HCTIOMHAIINUX CCGH KaK JIMYHOCTb. HpI/I
MMPOBCACHUUN OJKCIICPTU3bI, IIOJA THUIIHO30M, 651.]121 YCTAHOBJICHA IIOJIHAsA TMOTCpA IMaMATU
(amHeE3Us) B OMpENEeTEHHBIX OTpe3Kax BpeMeHU. AMepuKka motparuiia 6osiee 80 MUIITMOHOB
JIOJIJIAPOB HA 3aIIUTY KOMITBIOTEPOB OT CTUPAHMS aMATH ('KOMITbIOTepHBINA 3P dhekT Hob 2000

roga"), Poccust - okono 3 mMuyumoHoB noitapoB. OmaceHus: ObLIM HE HANPACHBIMU - ATOT
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apdexT umen mecro. Tak, 16 u 19 centsaops 1999 r. B Mockse no JleHuHrpaackomy mocce
"3aBucau" Bce JOMAalIHME W OaHKOBCKHE KOMITbIOTEpHI. McciaemoBaHus MOKa3ajad, YTO
NPUYMHAMHU 3TOTO OBUIM YAacCTHUYHO CTEPTHIE MPOTPaMMbl 3arpy3Kd 3THX KOMIIBIOTEPOB.
Yuurtens u mpenogaBaTed MHOTUX IIKOJ M MHCTUTYTOB, B 3TOT MOMEHT, OTMETHIIN y ceOs
BPEMEHHBIC TIPOBaJIbl MaMSITH, HECMOTpPSI Ha CBOIO MPO(PECCHOHAIBHYIO MOATOTOBICHHOCTh
(3HaNM CBOM IIPEeIMET Hau3yCTh).

B mectax paspbeiBOB kpucTtammieckoi pemetkun Co3HaHus 3eMiii Mbl HaOJIIOJ1aeM
MOCTOSIHHO TIOBTOPSIOIIUECS aBapuu, pa3pbiB HedTe- U ra3ompoBOIOB; aBUaKaTacTpodsl U
Ipyrue OeaCTBHSL.

/He y Bcex 3aMEHIIM KOMITBIOTEPHI, a 3aIIUTa OBITOBBIX KOMITBIOTEPOB - 3TO PA3JI0KHIIU

1o KapMaHaM (B AMepuKe KapMaHbl 0OJIbIIIE)/ .

B J1lekcHKOH MHCTIEKTOPOB JOPOXKHOM CITy>KOBI MPOYHO BOILIEN TEPMUH "OTpHILIATEIbHAS
reonaroreHHas 30Ha'"; Kak 30HA IMOBBIIIEHHOW OMAcHOCTH, a 3a pyOeKOM Jaxe ecTb
CHIelIMaIbHBIN IOPOKHBIN 3HAK, BEICTABIISIEMBII B MECTAX MOCTOSIHHO MOBTOPSIOIIUXCS aBAPUU.

/Tudnn o0xomutcst 6€3 3HAKOB - MOSBIEHUE HE HA CBOEM MeCTe - 3TO yke "30Ha'",

KOTOPYIO HaJl0 00be3kKaTh pyoném/.

[Tpu nmepexoie U3 OAHOTO CO3BE3AMS B APYroe COOTBETCTBEHHO YMEHBIIACTCS BIUSHUE
MEPBOr0 U HAYWHAET JOMUHUPOBATH BTOPOE.

/ecTh emi€ TabauMIa yMHOXKEHUS/ .

B macTostmmii MOMEHT MBI TiepexoauM u3 co3Be3ausi Pri0 B co3Besame Bomomes. s
YEeJIOBEeKa 3TO O3HA4YaeT KBaHTOBBIM mepexoj ¢ ypoBHs Yenoseka (IIstoit Paca, Tperbero
u3Mepenusi) Ha ypoBeHb boro-Uenoseka (Illectoit Packl, uerBeproro usmepenusi). Yerseproe
U3MEpEHUe  XapaKTepu3yeTrcs TeM, 4YTO BCE HAIlM MBICTH OyIyT MIHOBEHHO
MaTepuaIn30BbIBaThCA. J{J1s yenoBeka, KOTOpbIi He HAyYHIICA TIO3UTUBHO MBICIHUTD, 3TO Oy1eT
CyIIUM aJioM (BCE €ro CTpaxu MU OMACEHHs CTaHYT PeaIbHOCTHIO). [ToaToMy ceiiyac ocoGeHHO
HEOOXOIUMBI IITKOJIBI, 00yJarOIIe TO3UTHBHOMY MBIIIUICHUIO U JyXOBHOCTH.

/Momyman o Tom, 4to Hajo umeTh Ha 500 kapat, u yepe3 ceKyHay yxke nexurt. [locme

9TOr'o MOXXHO 1 O IYXOBHOM l'[O)ZIYMaTB/.

Kak Tonpko mpon3oiaéT majgeHne HaNpsHKEHHOCTH MArHUTHOTO TOJISL, 3eMJisl Kak Obl
WCUYE3HET Ui Bac, M Bbl OKaxerecb B Bemukoil Ilycrore. IIpomomKuTENIbHOCTH 3TOTO
"3aBucaHusg" cocTaBHUT 3,5 AHSA. 3aTeM JKU3Hb BEPHETCS, HO HA YPOBHE YETBEPTOTO 0OEPTOHA
YETBIPEXMEPHOTO MPOCTPAaHCTBA. BbI OKaxkeTech B COBEPUIEHHO HOBOM MHpE, O

CyHICCTBOBAHHUU KOTOPOI'O0 AO 3TOTO BBl U HC NOraAbIBAJIMCh, XOTSA PAHBIIC BbI OBIBAJIM TaM
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HEOJHOKpaTHO (BO cHe, Hampumep). Ho Bama mnamsare 00 3TOM OOBIYHO CTHpPAJach.
BonpmmHCTBO Mozel mpou3BeaET TakoM mepexo] Ha OecCO3HATEIbHOM ypOBHE, T.€. 4Yepe3
CMEpTh M poXxjaeHue. B sTom ciiydyae BBl craHeTe MOAOOHBI MIAJCHIY, HE HMEIOIIEMY
MpEJCTaBICHHEe HU O CaMUX BelaxX, HU 00 MX IBeTe. BCTynmwB B HOBBIA MHp, Bbl BHAYale
HUYET0 HE CMOXETE MOHATh, HO TaM Bac BCTPETSIT JIBa CYIIECTBA - MaTh M OTell (Balllk HOBBIE
poauTenn), KOTopeie, o0aT Bac, u Oyayt obdeperarh Bac. [locie Toro, kak Bbl BCTYIIUTE B
YEeTBEePThI 00epTOH, BaM MOTPeOyeTCs OKOJIO JABYX JIET, UTOOBI BBIPACTH U BO3MYkaThb. [Tocie
4yero BBl mepeiaére B mAThI oOepToH. [Ipy co3HAaTenbHOM TEepexojie B YETBIPEXMEPHOE
MPOCTPAHCTBO (B 3alIMTHOM Mosie JIF0OBH) JIFOAU COXPAHSAT CBOU B3pOCIBIC Tellda M MaMSTh
(3HaHUA U oco3HaHME ceOs). Tam BBl OyJeTe MOYTH TaKUMHU JK€. KaK M ceifuac, HO TOJBKO

n

coBeplIeHHO OOHaxEHHbIMU. Onexna He nomnaaér B HOBBIN MHUp BMeECTE€ C BaMH
(MCKyCCTBEHHBIE BEILIM IPONALyT). 31€Ch OJCKIY Bbl MO)KETE MOMEHTAJIbHO MaT€pUAIM30BATh
no mamsaTd (oxeThCs Mo BamieMy BKycy). IlomuuTe Bblpaxkenue: - "UTO Ham CTOUT JIOM
IOCTPOUTh, HapUCyeM, OyJaeM XHUTh'. AHATOMUYECKas CTPYKTypa Ballero Tejld MPETEPIHT
JpamMaTh4yeckue u3MeHeHus. Bama aromapHast macca npeodpa3syercst B 3Hepruto. OTaeabHbIe
aTOMBI OyayT pas3aeneHbl (PEHOMEHATbHBIM paccTOosTHuEM. B OCHOBHOM, Bare Teno Oyner,

COCTOATbL M3 SHCPIUH. Ono MNpeBpaTUTCA B CBCT. HHOJ’IKOBCKI/Iﬁ Ha3bIBaJl 3TO COCTOAHHC

"JIyHuCTBIM yenoBedecTBOM". B HOBOM Mupe BBl CTAHETE CO3/1aBaTh CBOIO' pPEaIbHOCTH

coOCTBEHHBIMH MbIcTehopMamMu. 3/1eCh, Ballle MUTaHKWE OyIeT YHEPTeTUUECKUM (SHEProOno3),

a JTIIOOYI0 JKeJTaeMyIo eIy Bbl MOXKETE. MOMEHTAJIPHO MaTepUaIN30BaTh.
/Opén noka naByriaBeiid. ['ne Hamo mopucoBaTh Mamy? Kpome Toro, He HaJO €3AUTH Ha
TBepckyro - HacynuiI OpOBU - U BeCh cOCTaB TBepcKoil y Te0s Ha KyxHE. [ 0OBOpUTH C HUMH,

KOHCYHO, HaA0 TOJIbKO O CITaCCHHUH JIYIHI/I./.

HeoGxonuMeiM  ycrioBHeM MpeOBbIBaHUS B YETBEPTOM OOEPTOHE YETHIPEXMEPHOTO
npocTpaHcTBa sBisieTcs [[yxoBHOCTh, JIF0OOBb U coOMI0/IeHne ATUKK "HE HaBpeau'", T.K. BCE,
Yero Bbl OOUTECh U CTPAIIUTECh, OYJET MTHOBEHHO MaTepUaIM30BBIBATHCA (3MEH, MAyKH,
MBIIIY, CKOPMHUOHBI U T.1.).'BoT mouemy HeoOxomumo mymath o Mupe, Jlto6Bu, Kpacore,
I'apmonuu. Eciu crpax, nepeiaér 3a BaMu B 4ETBIPEXMEPHOE IIPOCTPAHCTBO, BBl CTAHETE TaM
TBOPUTH CBOIO PEAIbHOCTh U MTHOBEHHO OKa)KETECh JIUIIOM K JIUILY CO CBOMM HEMPHUKPHITHIM
y>KacoM B 00pase, HarpuMep, yOuilIsl, mpecienyomiero Bac. Toraa y Bac B pykax MTHOBEHHO
OKa)XXETCA OPYXkHE, U3 KOTOPOrO BBl BBICTPENUTE B CBOEro Bpara. Kak TOJBKO MPO3BYUYUT
BBICTpEJ, BBl TYT XK€ '"IpoBamuTeCch" B TpPEXMEPHOE MPOCTPAHCTBO, T.K. BBl Oylere
MPEACTABISITh COOOH COBOKYMHOCTh BHOpaIuii Bamiero CO3HaHUS HU3KOHW YacTOTHI,
COOTBETCTBYIOIICH TpeTbeMy 00epToHy TpéxmepHoro npoctpanctBa ([Tpunnun [logobus), B

KOTOPOM CBSI3b MEXJy NMPUYUHON M CIIEACTBHEM paszjeficHa BO BpeMeHU. TakuMm oOpazom,
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YEJIOBEK CBOEH KaJHOCTBIO, ATYHOCTBIO, SIPOCThI0, THEBOM, arpeCCUEN, HACUIINEM, Pa3BPaTOM,
CTpaxamH, CTpecCaMM, IEpPEeKUBAHUAMM,  JACTIPECCUSIMHM,  OCYKICHUEM,  MaHHUEHl
Ipecie0BaHus, YHBIHUEM U JIPYTMMH MOpOoKaMu OyaeT OTOpoIIeH OOpaTHO B TpEXMEpHOE
IIPOCTPAHCTBO, TJ€ MOJHOCTBbIO NOTEPSET MaMsTh, MPEBPATUTCS B IEIIEPHOTO YEIOBEKA U
OyZeT 3aHOBO MPOXOJIUTH CBOIO ABOJIOIHIO. TpexMepHOE MPOCTPAHCTBO - UACATHHOE MECTO
JUISL CO3/1aHUs OTPaHUYEHHUN M BhIPAOOTKH >KEPTBEHHOTO CO3HAHMs, KOTOPOE pa3BUBAETCA Y
HEen30€KHOM JKEPTBBI T.€. y UEIOBEKa, OTKA3bIBAIOUIETOCs MOHATh, YTO OH CaM TBOPUT CBOIO
PEATBHOCTh U CUMTAIOILETO, YTO BCE MPOUCXOIUT C HUM MTOMHUMO €ro BOJH (U4eI0BEK CBOMMH,
MBICIISIMA M TIOCTYIIKaMH caM co31aéT BOKpyr cebs ax wim paii). Takum oOpazom, B
YeThIPEXMEPHOM MPOCTPAHCTBE, KAYECTBO MBICIIEH Oy/leT UrpaTh NEpBOCTENICHHOE 3HAYCHUE.
Ot10 u moapazymeBan Mucyc Xpucroc, roBopsi 0 YUCTOTE MBICIIEH, JIFOOBU, €AMHCTBE U 3200Te
0 OJIMKHUX.

/O4eHb y1o0HO - BEICTPENINI U CMBUICSA, HE HaixyT!/

Bor mocnennue, moau Ilstoit Pacel, kTo Bomomén Ha 3emiie B IMJIOTHOM (PU3UUYECKOM
tene. Bece aetu, KoTophle poxAaroTcs B Hactosiiee BpeMsa nociie 1 aBrycra 1999 rona,
SIBIISTFOTCSI TIEPBBIMU TIpECTaBUTENsIMUA YenoBedecTBa, KoTopoe Oyzaer xuth B llectoii Pace.
VY HEUX HaM cliefyeT yauThes. OHU 3HAIOT OOJIBINE, YeM MBI, U OyAyT IIOMOTaTh HaM B MPOIIecce
nepexosia. CBOMM BOIUIOIIEHHEM BbI 00s13aHBI Cy/1b0€, KOTOpasi yroTOBUJIA Ul Bac JIyUIIyIO
yuacTb. Bame Cyacthe B Bamnx pykax! ¥ Kaxaoro >KMBYIIEro Ha IJIaHETE €CTh IIaHC CTaTh
UYenoekom HoBoit Opbl, obnamaTeneM CBEpXBO3MOXKHOCTEH, MO CpPaBHEHHIO C TEMH,
KOTOpPBIMH BBI 00Nagaere tenepb. OT KaKIOro HYXXHO JHUIIh TO, YTOOBI OH MOBEPHI B CYTh
MPOUCXOISIIETO, MOBEPUII B TO, UTO OH MOXeET cTtath YemoBekoM Hooit Dpel. Hosas [lectas
Paca Gonee cosepmienHa. ['apmonnuHoe €€ pazputue ompeaeneHo Co3nartenem BceneHHOM.
BpeMst HOBOI UBMIIM3AMK HACTYMHIIO, KOO BBI SBIIseTECh €€ HayamoM. HoBast nuBuIM3anus
OyneT o0kuBaTh MPOCTOPHI 3eMiid U Beenennoil. Bel camu cMoxkere B 3TOM yOeIUThCs, ecliu
3aXOTHUTE.

/TlounTaB Tekct, CucTema pemunia cpasy nepeuTu kK 7 pace/.

YenoseuectBo Lllectoii Packl craner 6eccMepTHBIM, STYEHKH MO3ra OyAyT OTKPHITHI Ha
100% , B otnuune oT 3-4% B HacTosiiee Bpems. ONbIT U 3HAHMS MPOILIBIX KU3HEH OyayT
BOCCTAHOBJIEHBI. Y Bac M3MEHUTCS OONMK. Bammm BHemrHue 4epThl OyAyT COXpaHEHBI, HO O
JeTaJsIX KaXAblii OOpeTeT TO COBEPLICHCTBO, O KOTOPOM Ceifuac MMeeT OTJAIEHHOE MTOHATHE.
HoBpiit YenoBek OyneT KpacuB HIeaIbHOW KpacoTod. Bce mroam, KoTopble NpoHayT
TpaHCMYTAIHI0, OyTyT MOJIOJIBIMH. J{eTH MOB3pOCIEIOT, a MOXKUIIbIE JII0AU ITOMOJIOACIOT A0 20-
30 mer. Poct Yenoreka Oynmer ot 170 cm-go 300 cm. TémHOro mBerta Koxku He OyAeT, OHA

mocBeTieeT. Bomock - MpsAMBIC WJIIN KYAPSABBIC, KaK 3aXOTHUTC. HBGT BOJIOC - OT CBECTJIbIX OO0
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MIaTeHOBbIX. [7a3a oT romyObIX a0 3en€HbIX. UYEpHble M Kapue TJla3a IOCBETJICIOT.
YenoBeuecknii 00IMK OyneT TOBEAEH JO COBEPIICHCTBA, M BaIlM BO3MOXHOCTH OyayT
OecnpenenbHEI.

VY nrozneit OTKpOIOTCSI HEOOBIUHBIE CIIOCOOHOCTH M TaJaHThI, KOTOPBIMU ceifuac 001agaroT
mumb equHUIbL. Kaxaeii Yenosek lllecroit Pacel Oyner renuanen. ['maBHOM neiicTByroIIen
cunot nna Ilectoit Pacekl cTaHeT HE TeXHHWKA, a SHeprusa Pa3zyma, ¢ mOMOIIbIO KOTOPOl OH
Oyzaer ynpasisaTh MaTepuel U n3MeHATh e€. YenoBeuecTBo OyJeT 00MATHCS, B OCHOBHOM, Ha
A3bIKE, HE 3HAIOIIEM TPAHUIL - Ha s3bIKE TEJNeNaTHH, XOTs Ha camoi Ilnanere xxurenu OyayT
o0IIaThCs Ha OJHOM s3bIKE. YelloBeuecTBO MOJYYHMT BbIXOX B OTKpHITHIA Kocmoc. ITonem
JiesATeIbHOCTU-YenoBeuecTBa cTaHeT Best BeenenHast.

/910 Bcé ecTh y FO3BumMHA. JleTH moB3pociieroT 10 TaA)KUKCKOTo BapuaHTa (CTapuK B 3

roja). B npyrux onucanusx 1aHo, 4TO BOJIOC He OyJieT, U MaKCUMalbHBIH pocT 150 cm./

OO0s13aTeNbHO COXPAHATCS MYKCKOE U JKEHCKOE Hayania, W00 OHU BEYHBL JIndHbBIE
MPUBS3aHHOCTU OYAYT, HO OHHM MOJHUMYTCS Ha Apyrod ypoBeHb. KOHTaKTHl HA MHTUMHOM
IIaHe coxpaHsaTcs. Y kaxaoro YenoBeka MosBUTCS BO3MOKHOCTh OOPECTH CBOIO HACTOSIIYIO
MOJIOBUHY.

/C aBruaMeTyol B HAcieIcTBo!/
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Temnepartypa COJIHLIA u ¢popmuposanne BCEJIEHHOM

Hay4nasi Touka 3peHus
(HenayyHasi TOUKA 3peHUS BblJeJIeHA KPACHBIM LIBETOM)

Kak >xutenu npekpacHo# miaHeThl 3eMiis MbI Bce JII0OUM Harie equHcTBeHHOoe CoTHIIe
U Bce 3aBUCHUM 0T Hero. Temmnepatypa CosHila Bcerja siBsiach MpeaMeToM 0co00ro HHTepeca.
He yauBuTENbHO, YTO JIETY€ BCETO COTBOPUTH CEHCAIIMIO, €CJIM MEPUOANIECKH COOOIIaTh O
BO3MOXHOM "oxyaxaeHun" CoJiHIa, UM 0 EPETPEBE U Jake CKOPOM B3pbIBE CBETHIIA. Tak B
2005 r. B nmpecce mosiBminack cencannonHas nHpopmarus: CoHIIE MOXKET B30PBAThCS 4Yepes3

LIECTB JIeT!
B UnTepuere myOnukoBaics CleAyOUINA MaTepHalt:

"Tonmnanackuii actpodusuk goktop Ilupc Bam gep Meep, skcnept EBpormeiickoro
kocMuueckoro areHTcTBa (ESA), monaraer, 4To HEKOTOpbIE MPU3HAKU CBUJIETEILCTBYIOT O
ToM, uTo CoJHIle BOT-BOT B3opBeTcs. Temnepatypa saapa CoinHua, 11o cinoBaM 1okTopa Ban nep
Meepa, cocrapisronias 00bI9HO 27 MJTH TpaaycoB DapeHreiiTa, 3a HECKOIbKO MOCIETHUX JIET
MOJHsJIach 10 omacHbIX 49 MuH rpaaycoB. [lo ero mMHeHHIO, Mpolecc pa3orpeBa HaIIEero
CBETWJIA Ha NPOTSHKEHUM NMOCIeHUX 11 JeT o4eHb MOX0K Ha U3MEHEHUs, IPOUCXOAAIIUE B
3Be3Jax nepes B3pbIBOM CBEpXHOBBIX - HapuMmep, B 3HaMeHUTON CBepxHoBoi 1604 roxa.
[Tpouecc r106ansHOro MOTEMICHUS, 0 €r0 MHEHUIO, KOTOPBIM MbI Ha0II0/1aéM B HACTOSIEE
BpeMs, CBsI3aH HE C JIEWCTBHEM MapHUKOBOTo 3(ddekra, a kak pa3 ¢ pazorpeBom Cosnma. O
HEOOBIYHBIX Mpolieccax, npoucxoasnmx Ha CoyHIe, CBUACTENBCTBYIOT U CHUMKU TUTaHTCKUX
npoTyOepaHIleB, MOJTYYEHHBIX COJIHEUYHOW U renmochepHoit oocepBaropueit NASA SOHO,
BeylIEeil HelpepbIBHbIE HAOMIOEHHUS 3a CBETUJIOM U3 KocMmoca. Brruncienus, npoBeeHHbIE
COTpYJIHUKaMHU JOKTopa Meepa, MOKa3bIBalOT, YTO €CJIM TEMIEPATypa COJHEUHBIX HEAp OyaeT
pacTu TeMH K€ TeMIIaMH, CKOPO IMpPOIECC CTaHeT HeoOpaTUMbIM, U B 3TOM ciyyae ComHIle

B30pBETC yxe JieT uepe3 mecTh." (B Tounom coorBeTcTBHM ¢ KOHIIOM cBeTa B 2012 roay)

CnaBa 0Oory (Hay4HbIii TepMHH), 4TO Cpa3y TMOSBHJIHCH ONPOBEPKECHHUS HHGOpMAINHU, B
YaCTHOCTHU MMPU3HAKOIIHEC, YTO HUKAKUX OCOGBIX BCIIBIIIICK Ha COJIHL[G NN OCO6OFO HarpeBaHHusA

3adukcupoBaHo He Obu10. CeHcalus oka3anach, K HallleMy CYacThIO, JTUTIOBOM.

OpHako temperatures.ru, Kak WH(GOPMAIIMOHHO-00pPA30BATENbHBIN IMOPTAT HE MOXET He

MOCBATUTH HEOONBIION MaTepuan s J0003HATeNbHBIX O TeMmieparype Ha CounHie.
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Wznyyenne ConHLA OTIMYAETCS OT M3Iy4YeHHs a0OCOMIOTHO 4epHoro tena. Ompexpernsiemas
MTOJTHBIM TTOTOKOM M3iyueHus dddextuBHas remnepatypa Comnia pagHa 5760y C, B To BpeMs
KaK TOJIOXKEHHEe MakcuMyMa H3inydeHusi B crekTpe CojHIla COOTBETCTBYET TeMIIEparype,
ompeeneHHo 1o 3akoHy Buna, okxomo 6750y C. Takum o0Opa3om, Korma TOBOPAT 00
u3MepsaeMoii Temneparype nosepxHoctu CollHIa yale BCero mpuBosAT mudpy oxosno 6000
VC. OTHOCUTENIBHOE pACHpPECICHUE HSHEPruyM B PA3IWYHBIX Y4YacTKax CIEKTpa Jaer
IpEJICTaBICHUE O LBETOBBIX Temmeparypax CojHIla, 3HAY€HHE KOTOPHIX BECbMa CHIIBHO
MEHSETCS JTaXKe B MPeAesiax OJHOM TOJIBKO BHAMMOW oOnactu. Tak, HampuMmep, B HHTEpBaje
e BostH 4700-5400 A uBetoBas Temmneparypa cocrapisieT 6500¥C, a psaoM B 00J1acTH JUTHH
BoJsiH 4300-4700 A — okoso 8000yC. B emre 6osiee MUPOKHUX Npezenax MEHSIETCS 10 CIEKTPY
SApKOCTHas TeMIieparypa, kotopas Ha yuyactke crektpa 1000-2500 A Boszpactaer ot 4500y 10
5000y, B 3enennix aydax (5500 A) 6mmska k 6400y, a B paguoanama3zoHe METPOBBIX BOJIH
nocturaer MuumoHa rpagycoB! (CymecrByer (asmpoBaHue, 0 KOTOPOM HayKa He
N0/103peBaeT ).

BaxxHo oTMETHTH, UTO TeMIlepaTypa COJIHEYHOTO BEIEeCTBa MEHSETCS C TITyOWHOM.
JleicTBUTENBHO, HEMPO3PaUYHOCTh CUIIBHO HArPEThIX ra30B HEOJMHAKOBA I Pa3IMYHBIX JUTUH
BOJH. B ynbTpadmoneToBsix dydax morjolieHue Ooiblle, YeM B BUAMMBIX. Bmecte ¢ Tem
CHJIbHEE BCET0 TAaKWe T'a3bl MOMIIOIMAIOT PaguoBONIHEL [ToaToMy paano-, yneTpaduoneToBoe u
BUJUMOE HU3ITyUYEHUS COOTBETCTBEHHO OTHOCSTCS K Bce Ooyiee M Ooiyiee TIIyOOKUM CIIOSIM
Connua. YuuTsiBasg HaOII0Aa€MYIO 3aBUCUMOCTD SIPKOCTHOM TeMIlepaTyphl OT AJIMHBI BOJHBL,
[ojy4yaeM, 4YTO TI/e-TO BOJM3M BuUAMMON moBepxHOCTH CONHIA pPAacIOOKEH —CIOi,
obnanaromuii MUHUMAIBHOU TemnepaTypoit (okosio 4500¥ C), koTopbiit MOKHO HAOIIOIATh B
JaNeKnX ynbTpaduosIeTOBBIX JIydax. Bhllle u HIKe 3TOro ciiost Temrneparypa ObICTpO pacTeT.
(¢pa3oBblii nepexoa noguuHsieTcsi GpopMmyJie: TeMIEPaTypa CTPYKTYPbI PABHA OTHOIIEHUIO
OKTAaB, YMHO’KEHHOE€ HAa KBaJpaT 30JI0TOr0 CeYEHUsl).

W3 BhIIIeCcKa3aHHOTO CIEAYET, YTO OOJIbIIast YacTh COJTHEYHOTO BEIIECTBA I0JKHA OBITh
BEChMa CHJIbHO MOHM30BaHA. YKe Mpu Temreparype 5-6 ThICSY IpajyCcoB HOHU3YIOTCS aTOMBbI
MHOTHX METaJIIOB, a MpU Temriepatype Boimie 10-15 ThiCSY TpagycoB HOHU3YETCS Hambosee
obunpHbld Ha ConHie s1eMeHT — Bogopona. ClieoBaTenbHO, COJTHEYHOE BEIIECTBO
npecTaBisieT co0oil iasmy, T.€. ra3, OOJBIIMHCTBO aTOMOB KOTOPOI'O HOHHW30BaHO. JIuib B
TOHKOM CJIO€ BOJIM3M BUIUMOTO Kpasi HMOHM3aIus ciabas W mpeodsanaeT HeHTpalbHBIN
BoJiopo1. Temrneparypa BHyTpu CoJTHIIa JOCTUTAET IO Pa3HbIM OlleHKaM 15-20 MIIH. TpaycoB.
(He cymiecTByeT JTMHEeHOI 3aBUCHMOCTH 10 TeMIlepaType, MAKCUMAJIbHAs TeMIepaTypa
na nosepxuoctu Cosnna 8284° C, nosepxnocts niaanerst "CoJHie" umMeer TeMneparypy
12.4° C. T'pa¢uk 3aBHCMMOCTH TEMIIEPATYPbI OT BLICOTHI HA/l IIOBEPXHOCTHIO MPUBEAEH

B MoHOorpaduu. Temneparypa nopTHOBCKUM MeTPOM He H3MepsIeTCsl).

- 231 -



A.M.Xatsi608 «Temneparypa COJIHLIA u ¢popmuposarne BCEJIEHHOM»

BcesleHHasi mo mpeACTaBJIEHMI0 MPOCTHIX J0JAeH (He 00peMeHEHHBIX HAYYHBIMH
3HAHUSIMH), HACEJAIINX 3eMJII0, JITO OKpyxkawinee 3emi0 3Be3THOe He00 ¢
MHJUIHOHAMH 3Be3]l, IUIAHeT, rajlakTukK. OHa 3araJjouHa, OHa Ja’Ke MOKHO CKa3aThb, He
NMO3HAaBaeMa, HO OHAa CyLIeCTBYeT M IMO3TOMY HMeeT cBOIO Temmepartypy. KakoBa xe
cpeansis Temmeparypa B kocMoce? CorjiacHO IIMPOKO PACNPOCTPAHEHHOH (B O4YeHb
Y3KHX Kpyrax) mojaeau, Bcenennasi oOpasoBajach, 15 mu/uiMapaoB JieT Ha3aa B
pe3yjbTaTte BobIIOro B3pbIBa U NMPOAOJIKAET PACIIUPATHCH A0 cUX NOp. (AToT Open
SIBJISIETCS OCHOBOI Bceil HAy4YHOM 0a3bl).

Ba:xHeiilie XapaKTepHMCTHKOM 3BOJIOLMH BCEJCHHOHN SIBJISIETCH ee TeMImeparypa.
IIo TeopeTnueckum pacyeraM (B KOTOPbIX He ObLIO YYTEHO CYIIeCTBOBAHHE PELIETKH
KocMoca 1 HaxoxkaeHHsI B CTPYKTYpe PEIIéTKH YHUKAJIbHBIX (DOPM, KOTOPBIX HeJb3fl

-36 ¢, korna TemnepaTtypa Beesennoii 66112 6osbure 1028

MouYynaTh), B Te4eHre nepsbix 10
K (Temmneparypa He MoOeT OBITH BbIIIe TeMIIePaTypbl NOCJIEIHEr0 Pa3aeroro cJos
atoma, st 128 okTaBel - 310 nepBbie 8 ci10éB, u 8284° C), sHeprus B equnHuIe 00beMa
ocTaBajach IOCTOSIHHON, BceleHHasi paclMpsijiack €O CKOpPOCTbIO, 3HAYHUTEIbHO
NpeBbIIAKINEI CKOPOCTH cBeTa (NPOTHBOPEYUT BCeM COBPEMEHHBIM HayYHbIM
nocryjaaram). 10T (aKT He NPOTHBOPEYHUT TEOPHH OTHOCHUTEJIBHOCTH (HeT TaKoil
TeOpHHM), TAK KaK C TaKOil CKOPOCTbI PpaclIMpsJIOCh He BelecTBO, HO CaMo
MPOCTPAHCTBO (CJIOBOOJIYAHE - TOT/IA M3 4Yero COCTOUT NMPOCTPAHCTBO?). DTa CTAAUSA
3BOJIIOIMU Ha3biBaeTcs: MHPIsAuMoOHHOH. U3 coBpeMeHHBbIX TeOpril KBAHTOBOW (PU3MKHU
cjaeyeT, 4TO B 3TO BpeMsl CHJIbHOE S/IepHOe B3aMMOJAelCTBHE OTAEJNJIOCH OT
3J1eKTPOMATHUTHOIO H ¢J1a00r0 (101111 YMYaJINCh 32 TOPU30HT, a TeJiera BIPUIIPbIKKY
32 HuMH). BbimenuBmasics B pe3yabTare MOA00HOr0 HapyLIeHUS CHMMETPUH
(cummMeTpuu 4ero?) 3HepPrusi ¥ SABWJIACHL NMPUYMHON KaTACTPOPUUYECKOro paciivMpeHus
BcesieHHOi, KOTOpasi 32 KPOUIEYHbIH MPOMEKYTOK Bpemenun B 1073 ¢ (MuHnmanbHoe
BpeMsi B aTOMHBIX npeofpa3zoBanusx He menee 102! ¢) yBemuniaach 0T pasMepoB aTroma
no pasmepos CouiHe4dHO# cucTeMbl (ckopocTh = 6*1047 km/cex, HO MAKCHMAJIbLHAS
ckopocTh He npesbimaer 10?4 km/cex). B 910 ke BpemMsi MOSIBHJINCH NPUBLIYHBIE (CAMHU
c000i1) HaM 3JIeMEHTApPHbIe YACTHIBI U YyTh MeHbIIee M3-32 CHOHTAHHOI0 HAPYLICHHUS
CHMMETPHH KOJINYeCTBO AHTHYACTHII.

BemecTBo ¥ U3j1y4yeHHe Bce elle HAX0AUJI0Ch B TEPMOJIMHAMHYECKOM PaBHOBECHH,
a "ropsume" ¢oronsl (poToH - 310 128 okTaBa, HO Ha CarypHe apyroi ¢oron - 4096
OKTABa, HO OHM MOKa ''X0/10HBbIE') MOJHOCTHIO ONpeAe]sIH XapaKTep M3JIy4YeHHs
BcesenHoii. JTa 3M0Xa Ha3bIBaeTCsl PaAHANMOHHON cTaauMeid 3BOJIOUMH (paguanus K
KocMocy oTHOIIEHHMs HEe UMeeT).

Ilpu Temmeparype 5¢10? K 3akoHumiach CTagusi pPeKOMOMHALMH: IOYTH BCe

NPOTOHBI M HEHTPOHbI AHHUTMJIHPOBAJIM, IPEBPATUBIIHNCH B (DOTOHBI; OCTATUCH TOJIBKO
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Te, VISl KOTOPbIX He XBATWJIO AHTHYACTHUL (110 ITOMY MOBOIY MOTOM U MECHI0 COYMHIIN
"moromy uro Ha 10 nepuénok...'"). Kak mokaszaam HaOa10aeHUsi, HA OAUH OapHOH
MPUXOAUTCH MOUYTH MULIHAPA (POTOHOB-NIPOAYKTOB aHHUTHIASAIUM ([ s1ynmocTs) . 3HAYHUT,
NepPBOHAYAIbHBINH N30bITOK YACTHII 110 CPABHEHUIO ¢ AHTHYACTHLIAMH COCTABJSAET OAHY
MILTHAPAHYIO OT UX 4ncjaa. UMeHHO u3 3Toro "u30bITOYHOro0'" BellecTBa M COCTOUT B
OCHOBHOM BelecTBO Ha0JoxaeMoii Beesrennoii.

CnycTrsi HeCKOJILKO ceKyHJ mnocie bouabmoro B3pbiBa B ropsideii U NJIOTHOM
BcesieHHoli Havajach CTaaus NMEPBUYHOI0 HYKJIEOCHHTE3a, NMPOJO/LKABIIASICA OKOJIO
Tpex MHHYT. B pesyibrare TepMosiiepHbIX peakiuii 00pa30BBIBAINCH S1APA THAXKEJI0I0
BOJ0PO/JA H rejiusl. 3aTeM HA4aJIOCh CIIOKOMHOE paclIupeHue U ocThiBaHue BceesleHHOM.
IIpeackazannbie KoauvecTBa Bogopoaa (75%) u reaus (25%) no reopuu nepBUYHOrO
HYKJICOCHHTE3a MOATBEPKIAAITCH PACIPOCTPAHEHHOCTHIO JIETKUX 3JIEMEHTOB B KOCMOCe
B HacTosIIIee BpeMsl.

IIpumepHO 4Yepe3 MUJUIMOH JIeT IOCJe B3PbIBA PaBHOBeCHEe MEKIy BeleCTBOM H
HU3JIyYeHHEeM HapyHIIMJI0Ch, W3 CBOOOJAHBLIX IPOTOHOB M JJIEKTPOHOB HAYaJH
00pa30BBIBATHCH aTOMbI, 2 HU3JIyYE€HHE CTAJIO0 NMPOXOAUTH Yepe3 BelIeCTBO, KaAK 4Yepe3
Npo3pavHyro cpeay. UMeHHO 3TO HM3JydyeHHe Ha3BaJIM PEJHKTOBBIM, €ro TeMIieparypa
Oobl1a okoJi0 3000 K (pasgenu atom g0 5 ciaosi). I'nnore3y o cymecTBOBaHHMH TaKoro
u3jaydeHusi Bbickasaja ['eopruii I'amoB. PesimkroBoe ¢oHOBOe U3J/IydeHHE OTKPbLIA B
1964 rony amepukanckue yuenble ApHoO Ilen3uac u Pobept Buabcon. OHo oka3zanoch B
BBICOKOH CTeleHM H30TPONHBbIM, OAMHAKOBBIM II0 BCeM HAINPABJICHHUAM H CBOUM
CylIeCTBOBaHHEM NOATBEP KAaeT MoiesIb ropsideil pacmupsomeiicss Beenennoii (ocHosa
- KpacHoe cMellleHUe, HO Koraa Bel BujeTe KpacHbIii 3aKaT, 3TO He 3HAYMT, YTO CosHIe
ot Bac y0eraer B apyryio rajgaktuky). [lpu pacuunpennu BeesieHHasi ocTbIBaeT, MO3TOMY
JJIMHA BOJIHBI PEJUKTOBBIX (POTOHOB [0/KHA BO3pacTaTb: B HacTosiliee Bpemsi
perucrpupyercsi pon ¢ temmneparypoii 2,725 K, 4To cOOTBeTCTBYeT MHJIJIMMETPOBOMY
aMamnasony (cosceM 3a0b1im npo pemérky Kocmoca, rae remmneparypa cama no cedoe He
CYIlleCTBYeT, 2 aTOMHbI€ CTPYKTYPbl, KOTOpPbIe U CO3JAI0T 3Ty TeMIlepaTypy, HUKAKMMH
npudopamu  He o0Hapyxumb). CamMbIM TOYHBIM HM3MepPeHHMEM TeMIlepaTypbl
peuKTOBOro (hoHa Ha NaHHBIH MOMeHT cuuTaercs 2.725 +/- 0.001 KeasBuna (Mather ¢
coaBT. 1999, ApJ, 512, 511). JoBosbHO TOYHBbII pe3yabTar. Heyxeqn Koraa-ro Hama
BCEJICHHAS] OCTBIHET OKOH4YaTeJbHO? (Bcenennyrw nuxrTo He B3pbIBaJ, HET cdepsni

Xa60.1a).

—233 -



A.M.XaTb160B «PexxuMbI BpeMeHHU IS 3eMITH

PeskumMsbl BpeMeHu 1Jid 3eMJIH

Jlanma mo ’JKOHOMHUM IJIEKTPpU4YECTBa

CKOJIBKO peXKMMOB BpeMeHHM npuaymano? ['afgate He OyeM U OCTAaHOBHUMCS Ha 3UMHEM
U jeTHeM BpeMmeHU. OOBsICHEHNEe, KOHEYHO BCEr/la OJTHO - SKOHOMHUS JIeKTpHuecTBa. To, 4To
HET HUKAaKOM SKOHOMHH, BCEM ITOHATHO, HO K OTOMY YK€ IIPUBBIKIM M CUATAIOT IIEPEXOMBI Ha

3UMHEC 1 JICTHEC BPEMs HAYYHO 000CHOBAHHBIM.

MHueHue 1ujleTanTa.

Bce Cucrembl Ynpapienust Ha 3eMiie 00ecredynBaroT:

— BBOJ U CONPOBOXAEHUE HOBBIX [Iporpamm;

— (opmupoBanue "HoBOrO yenoBeka' mo Tekymei [Iporpamme;

— o0ecnedeHre yCIOBUN CYIIECTBOBaHUS BceX OMOCTPYKTyp mo BceM lIporpammam
(cTapbIM ¥ HOBEIM);

— mnepenada Ha CoJlHIIE TOTEHIIMATIOB BCEX HEOOXOAUMBIX EMY YacTOT;

— TOJJepXkKKa TPyOOK CBsi3u co cimyTHUKamu, JIyHoit, ConHieMm;

— mnpeobpazoBaHus 3eMiIH B paMKax HOBOM [Iporpammer;

— obecnedenue aBrkeHus Bceld COTHEUHOM CUCTEMBI

¥ MHOTOE JpYyroe.

Asromatsl Cucrem Ymupasienusi (ACY) paboTaioT He aBTOHOMHO, JJISi UCTIOJTHEHUS
KOHKPETHOH 3aJjaud HCIOJIBb3YeTCsl TpyIlla aBTOMATOB, Aaxe M3 "apyrux BeaoMcTs". Ho
KKIBbIH aBTOMAT CHHXPOHU3UPOBAH Ui pabOThl B CBOEH CTPYKType, U IJISl UCIOJHEHUS
KOHKPETHON (Q)YHKIIMU MPOU3BOAUTCS MEPECTHIKOBKA CHHXPOHHU3AIIUH.

O6myto HacTpoiiky BpeMeHu 3amaér Kowmmneke CTOYHXEHK, KOTOPBIA TOIydaeT
exerogHo ¢ JlyHnel HacTpoiiky BpemeHu. Hayamo 6 koMaHAHON MOCBUTKH (DUKCHUPYETCs Kak
TOYHOE BpeMsi, OTHOCUTEIILHO KOTOPOTO MPOU3BOIUTCS BCs paboTa Ha 3emiie, Ha CITyTHHUKAX,
Ha ConHie, Ha JlyHe.

Kpome Ttoro, ma 3emine paborator 2 "koiutaigepa', 3ajaiouie TaKT BpPEMEHU
OTHOCUTENBHO 128 OKTaBBI.

Jy1s Toro, 4To0b! He OBIIIO HE HYKHBIX HAKJIaI0K, IPOU3BEIEHO pa3/ieJIeHHE UCTIOTHEHUH.

Bce Bubl n3bATHI OTHECEHBI K TOJILKO K OHOMY TIepuoy BpeMeHH - ¢ 01 HosiOps 1o 21
Mapta. Ho B 3T0OT nepuoz ectsb emeé u Harpy3ku, IOTOMY U pa3Besid BpeMs. Bee BUibl U3bATUI
CHHXPOHHM3UPOBaHbI Ha | yac paHblle, a HAarpy3KH MPOU3BOJIATCS KaK OOBIYHO, TaM BpeMs HE
MEHSETCH.

Ecnu nzpsarre HeoOXoauMo mpoBecTy mocie 21 MapTta, TO CIBUT BPEMEHH ISl aBTOMATOB

HCIIOJIHCHUSA TPOU3BOJAT TOJIBKO AJIA UCITIOJTHCHU A Ba,Z[aHHOfI (bYHKI_[I/II/I
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Pesxxnm 3uMHero BpeMmeHy umMeeT 3 CTYNIeHU U3bATHS.

1. PesxxuM u3bITHS BCEX 4acTOT, MOTEHIHAIBI KOTOphIX MeHee 1%. C 01 Hos6ps mo 21
nekabps. Brxirouarores Bce Kommnekcsr (+ Kaiinac, ['pennannus, AHabI).

2. V3bsaTue u3 TpyOOK CBSI3U CO CITyTHUKAMH YaCTOT TPUTHUS U GOPMUPOBAHUE FTAIOHA
Bozbl. Komriekc D¢puonuu. C 01 HosOpst 1o 17 sHBaps.

3. U3bsatue u3 arMocdepbl Bcex 4acToT, KOTOphIE yxke He HykHbI 110 [Iporpamme. C 21
Mmapta 1o [Tacxu. Kommiekcor KaBkas, Anbmbl (+ Kaitnac).

Bpewms cnBuraercs Ha yac Ha3aj AJid CHHXPOHM3AIMU C TEMU aBTOMAaTaMH, KOTOpbIE U
MIPOU3BOIST UIBATHE.

UTo NpOoUCXOIUT NPU U3BATUN?

[To manubM KOHTPOJST ACY TpOU3BOMSIT U3BATHE YACTOT U UM aOCOJIFOTHO HaIlJIeBaTh,
JIOCTOBEpHA MH(pOpPMAIUs KOHTPOJIS UM HET, 3a 3TUM cieast uHbsle Cuctemsl. Ecnu yactora
u3bsATa, €€ Oombine He BoccTaHOBUIIL. ACY He MoryT BMemathes B padoty Cuctem KoHTposs.

Ecnu u3bsTHe mpou3BOOUTCS y YelOBeKa, TO B ClIydae OTCYTCTBUS 3aMEHbI BO3ZHUKAIOT

OILYILIEHUS PA3IUYHBIX 3a00I€BaHUIM.

Cnenyromue rpynnel ACY, HO B peXUME JIETHETO BPEMEHHM IMPOU3BOIAT MOJKAUYKY
MOTEHLINAJIOB.

Pexum 3uMHe-JIeTHEro BpeMEHU UMEET TaKkKe 3 CTYNEeHH MOAKAYKH.

1. ITogkauka moTeHnuanos 4actoT o HoBol [Iporpamme. C 01 HOsOpst 1o 21 nexaOpsi.
Paboratot Bce ACY.

2. ®opMupoBaHue dTajgoHa YernoBeka 1mo HoBou [Iporpamme. C 22 nexabpst 1o 07 ssHBapsi.
Kommnnekcrr Kaiimac, KaBkas, AJIBIIEL

3. ®opmupoBanue sTanona Boasl. C 22 nexadbps no 17 suBaps. Kommneke Ypai.

Pe3yabTartsl.

1. Ucuesnu Kommnekcel Kontposs. I'naBusiii Komrmieke Kontpons - Ceiuyans, Kutaid.

2. Hcuesnu Bce OOBEKTHI MOPCKOrO Oa3upoBaHMsA (ONEPATUBHBIA KOHTPOJIB).
3emunerpsicenust B Yunm, [autu.

3. Het nosisipHOTO CUSHHUSL.

4. Hert teuenus ['onbdcTpum.

5. Coobmaercsi, uTo ¢ 22 OKTAOPS caMoe CHEKHOe MeCTO IUIAHeThl HAXOAHUTCS B
crosmue Ilepy - JIlume, 310 17 MeTPOB HA/I YPOBHEM OKE€aHA, CHEKHbII MOKPOB COCTABUJI
193 canTumertpa.

6. 18 saBaps 2010 roxa He 6buT0 "KpemieHus". CBOMCTBA BOJbI HE M3MEHUIUCh. HoBast

BOJIA - 3TO TO, YTO OCTAJIOCh, TO €CTh HE OBIJIO (POPMUPOBAHUS HOBOM BOJIBI.
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Cnucox MOKHO MPOJIOJIKUTD.

ABTOMATBI IPUCTYIIUIN K U3BATHIO.

Yto u3MEHUTCS M KaKOBBI OyayT pe3ynabTarhl K 21 mexabpst 2010 roma B yclioBUsX
orcyrctBus IIporpamm, Cucrem Kontpons. Kcraru, spdexroB 2012 roma He Oyzaer, s
MHOTUX KOHEI] cBeTa (CMOTpH J103yHI Ha TBepckoii yi., Mocksa B 2000 roany: "CuactiuBoro

Bawm kon1ma ceera'") OyeT HAMHOTO paHbIIIe.
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Il1arunar Kak HACHTUYHOCTH MBIIIIJICHUSA

"Martepus ecTh OJJTHO U3 COCTOSIHUN dHEpruu..."
(d.DHerenbc)

BBenenue.

[IpencraBum 3puTens, CUASLIETO B MapTepe TeaTtpa, U OpKecTp B "OpKeCTpoBOH sime".
3puTenio He BUJEH HE TOJBKO OPKECTP, €ro COCTaB, HO U MY3bIKaJbHbIE MHCTPYMEHTHI.
Mernonuu, UCTIOMHSAEMbIE OPKECTPOM, MOTYT HPaBUTHCS, HE HPABUThCS, UX MOXKHO BOOOIIE HE
BOCTIPUHUMATh, TO €CTh OTHOCUTHCS K HUM HelTpanbHO. TakuM 0Opa3oM, TOHPABUBIIYIOCS
MEJNOANI0 MOXXHO 0003BaTh, HalpuUMep, a30TOM, a HE TMOHPaBUBLIYIOCA - (QTOPOM,
HEUTPAJIBHYIO - HEOHOM U T.JI.

3akpenuB TakuM 00Opa3oM dYepe3 BHEIIHEE BOCHPHITHE HEKUH o0pa3, MOXKHO €ro
MEPCHCCTU U B MMOBCCAHCBHYIO JXU3Hb. HpI/I HCIIOJIHCHUHUU MCJIOANU HCKOTOPLIC MY3bIKAHTHI
MOTYT Ha BpeMs BBIUTH, IPU 3TOM MEJIOJIUs MPUOOPETAET HECKOJIBKO JIPYroe 3By4aHHUeE, HO €€

o0pa3 He TepseTcs.

Hexotopsle 3putenu MoryT 6pocaTh B OPKECTPOBYIO sIMy OaHAHOBbIE IIKYpPKH, BBI3bIBAs
HEYJIOBOJILCTBUE OCTAJIbHBIX 3pUTENIeH BpEMEHHO M3MEHUBILIUMCS TEMOPOM, IpyTHe - OpOCUTH
rpaHaTy, IpU 3TOM OCTaTKU MY3bIKaJIbHBIX WHCTPYMEHTOB (BBIJABAEMBIX 3a 3J€MEHTapHbIC
YaCTHUIbl, KBAPKM U IIpouyee) B3JICTAIOT HAJ 3pUTEISIMU, KOTOpPbIE MOTYT HX Jaxe

cdororpadupoBarts.

1. CocTosiHuE COBpeMEHHOM HAYKH.

I[Tox coBpemMeHHON HayKoW TOHUMAeTcs Ta He3bplOJieMas MUpaMuaa 3HAHUM,
copMHpOBaHHAs YEIOBEUYECTBOM 33 BPEMs €ro CYIIECTBOBAaHHUS Ha 3emiie. DTO - cTporas u
nocJyeioBaTeabHas cucrema 3Hanuii o 3emitie, Hoocdepe, Kocmoce, pa3sutum sxu3Hu Ha 3emiie.
Ota cuctema 3HaHUI nMpeoOpa3zoBaHa B KOHKPETHBIE TEXHUYECKUE U3/IENINS - AaTOMHbIE OOMObI
JUI YHUUYTOXKECHHUS 4YelloBeYeCcTBa (B CiIy4ae HEOOXOAMMOCTH), KOpaliH, CaMOJIEThl, PaKeThl,
JIEKTPOCTAHLIMH, 3aBOJBI, a TAK)KE€ TOBAapbl MOBCEAHEBHOIO CIIPOCA - MAMIIEPCHI, TPaHAaTHI,
TEJIEBU30pHI, IMyJeMeThl U Tak nanee. [lupammaa coOBpeMEHHON HayKH CTPOMJIACh HA BEKa,
M03TOMY OHa JI0JKHA ObITh HemokosieOuMa. HUKTo He nMeeT mpaBa MOCATHYTh Ha JIOTMBI, 1aXKe
eciu OHM ObUIH 3amoxeHbl 6onee 500 et Tomy Hazaxa (Hampumep, B meauiune). [lupamuaa
HaYKM JI0CTaTOYHO "oObe3keHa" u "3amaraHa', mOITOMY JII000€ MOCITaTeNbCTBO CO CTOPOHBI

BBITJISLAUT aHAXPOHU3MOM, TaK KakK JIPYTUX MUpaMU]l HET (M ObITh HE MOXKET).
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B Poccuiickoii razere mosiBUIach CTaThsi 0 HOBEHIINX pa3paboTKaxX pOCCUICKUX YUEHBIX,
OTKPBIBIINX HOBBIE NOJIS (TOpcHOHHBIE). OTIIOBEAb ra3era Modyyuia HEMEAJIEHHO - aKaJeMHUK
PAH T'un30ypr pa3zHec B IyX M Mpax BCe JOBOJIBI B TI0JIb3y HOBOT'O OTKPBITHSI.

PAH otpearupoBana aOCONIOTHO NPaBWILHO - 3TO HE KOCHOCTH AaKaJeMHUH, a
yCTaHOBJIEHHE (PaKkTa TOTO, YTO MPU ONMUCAHUHU ""HOBOT0' THIA MOJS ObLTH UCIOJIb30BAHBI

3HaHMs, KOTOpbIe pusuku PAH 3Har0T jydie, 4eM JOMOPOLIEHHbIE ABTOPBI.

Tak xak aBTOpHI "HOBOW (PU3HMKHU" UCIIONB3YIOT TE€ K€ JOTMBI, YTO M B TUPAMHJIC, HET U
HE MOXKET OBITh ONHMCaHUs "HOBOTO MmouiA" B paMKax M3BECTHOW cucTeMbl 3HaHMU. Ecnm
BEPHYTbCA K BBeAEHUIO, TO I'-1a AxkumoB u IIunoB moaOpackiBaloT B OPKECTPOBYIO SIMY
HIKYpKH OT OaHaHOB, a MUHCTUTYTHl PAH - rpanaThl, BBIXOJ] € OJMH U TOT e - HaOJtoIeHue
3a TeM, KaKk U3MEHWJIach My3blKa U HUKAKOTO JIeJia HET IO TOro, KTO HCIONHSIET MY3bIKY, KaK
OHM paCCaK€Hbl, B KAKOM I10CIIEJOBATEIbHOCTH HIPAIOT, KEM CHAEJaHbl MY3bIKaJIbHbIE

UHCTPYMEHTBI U T.J.

Taxkum oOpazom, ¢ Touku 3penuss PAH AxumoB u IllumnoB, ecTecTBEeHHO, 3aHUMAIOTCS
JDKEHAYKOHM, Tak Kak, UCIOJb3Ys TOJIBKO 3HAHMS MHUPAMHbl HAYKH, MBITAIOTCS MPOU3BECTH
MOIU(UKAIMIO 3HAHUH B 3aMKHYTOM HPOCTpaHcTBe (TZie 3Ta MOAU(UKAINA HE MOXKET OBITh
nomnyiieHa). Henb3s, ucronb3ys akaJieMUYeCKy TPOBEPEHHBIE TEOPUH U PE3yIbTaThl, CTPOUTH
(wm mocTpamBaTh) TO, YTO HE MOXKET OBITh BITMUCAHO B TUPAMUJLY.

B aspogunamuke, Hampumep, ectb mnouatrue "porop mnoia". Iloamena AKMMOBBIM
Ha3BaHU MPHBeEIa K HOBOMY IIOJIIO.

Onnako 3710 He Bce. Bee onmcanus "HoBoro nois", a Takke "Gu3nky Bakyyma' CIICaHbl
y U3BECTHBIX aBTOPOB C UCIOJIB30BAHUEM TeX e JOTM, KOTOPbIE UCIOIb3YET U MUPaMHIA.

Ho 310 He j:KeHAayKa, a 3JIeMEeHTAPHBII MJIaruar.

ABTOpBI "TOpPCHOHHOIO TNOJIA" HE B COCTOSHUM IIOCTPOUTH CBOK 'mupamuuay',

OTIIMYAIOIIYIOCA OT KJIaCCUYECKOM nmupaMuJbl.

2. HexkoTopbie 0cO0€HHOCTH COBPEMEHHOH HAYKH.

ABTOp HaCTOSIIEN CTAaThbU YTBEPKIAACT:

Ha COBPEMEHHOM Imane pazeumus 00u{ecmea HayKu He Cyu|ecmaeyem.

OcHoBaHUs AJId YKa3aHHOI'O BBIBOJZld CIICAYHOIIHUC.

a) Hp}IMI:IM A0Ka3aTCJIbCTBOM OTCYTCTBUA HAYKU ABJISACTCS HAJIMIUC LICPKBU.

6) MHcTpyMEeHTaIbHBIM MEXaHU3MOM COBPEMEHHOW HAYKH SIBJISIETCS JIOLIAANHAS CUJIa.
B) JKu3Hp Ha 3emiie chopmMupoBasiach M3 TBLIH, OCTaBIICHCS mocie (GopMUpOBaHUS

3eMiIu IyTeM XUMHUUYECKUX peakLuit
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(ecu oHa 3aHECeHa Ha 3eMJTI0, 3HAYHT Ha JAPYTOH IJIaHETE ITa MMbUIb yJIETJIach PAHBIIE).

r) Teopus pacmupstomeiics Beenennoit, cepa Xaoo6ma.

1) CTporo MaTepuajibHOE MIPEICTABICHUE OKPYKAIOMIEH CPEIbl.

e) Bee mporeccsl, npoucxosimue B Kocmoce, MOXHO BOCIIPOU3BECTH B TaOOpaTOPHH Ha
3emie, B Tak Jajiee.

ABTOPBI "TOPCHOHHOTO TOJIS" UCHOIB3YIOT T€ K€ CaMble "JIOMIAJUHBIE KOHCTAHTHI" 4TO
Y COBpEMEHHas HayKa, I0O3TOMY HET CMBICIIa CHOPUTH, Ybs JIOWIAAb JIy4llle.

W3BecTHbI 4 1O - 3IEKTPOMAarHUTHOE, TPAaBUTAIMOHHOE, CHIIBHOE U cl1aboe, U Jlaxe
Jlannmay, Koraa OTKPBLT TAXUOH (YacTUIIA, "NeTsAmas" BOepeau JJIEKTPOHA), HE CTall CO3/1aBaTh
oA Hee HOBOro mnoss. IlonMeHa MoHATHN NPUBOAUT K KasdycaMm. Tak, CIUIOWIb U PSAOM B
(bu3HKe OTACIBHO MPUCYTCTBYET "MarHUTHOE" T0JIe, a B TJIa3ME€ MarHUTHBIN UMITYJIBC BCETIa

OTIepeIKaeT IEKTPHUCCKUH 3apsi.

K yemy mMoxeT mpuBecTH He 3HaHHWE OCHOB (hU3UKH ?

MoOXHO Ha Kakoe - TO BpeMs HM3MEHUTHh PAa0OYWN IUKI KUBOW KJICTKHU, HAPYIIUTH
obmenHbI mporiecc B Hoocdepe, HO Tpu 3TOM HEOOXOUMO 3HATH IEHCTBUTEIbHBIN pabodmit
UKJ, anb0eqo, 3HAYEHUs TMOTEHIIMAIOB JUIsi YacTOT, IMOJBEPracMbIX HW3MEeHEeHusM. K
CEpbE3HBIM HM3MEHEHHUSM YacTHBIE BMEIIATENhCTBA IMPUBECTH HE MOTYT, a ©CIH TaKue
U3MEHEeHUs 3aTpoHyT pemieTky Hoochepst, To Cuctema mpocTo YHUUTOKHUT TOT MO3T, KOTOPBII

0e3 3HaHUs OCHOB BTOpraetcs B CucTeMy )KHU3HE00eCIIeUeHUSI.
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TpuTHii — HeU3BECTHOE HAYAJIO

BBenenune

Tpuruii *H - pagnoaKTHBHBIA CBEPXTSKENBIA PAIHOHYKJIH/I BOA0POIA ¢ MACCOBBIM
gyncaom 3. Ti2 = 12.35 roga. B 00bIYHBIX YCJIOBUSAX TPHUTHH - ra3, tw = -252.52 °C. B
COCJUHEHHHN C KHCJOPOAOM TpuTHH o0pa3dyer cBepxTsikéayw Boay T3O. H3oromubIil
HHIMKATOP, BXOAUT B COCTaB TepMosiAepHOro roproyero. Ha cerognsi TepmosinepHbie
peaKknyu oCcylecTBIeHbl TOJAbKO IPH B3PbIBaX BOAOPOAHBIX H0MO.

®usnyeckas 3HnukiIoneaus. M. Hayunoe uzgareascrso "boabmas Pocceuniickas

JHIUKJIoNeaus" Tom S cTp.168.
CocTosinne mpooJieMbl.

[IpuHATO CUUTATH, YTO TPUTHIL - ITO U30TOI Bojopoaa. PaccMorpum Tabmuiry.

Yucno [TyckoBoit

Hucno rpaBUTAMOHHBIX | YHCIIO 3JEKTPOHHBIX -

HaumenoBanue . BHEIIHUX | MArHUTHBIH

CII0EB CJI0CB N
pEIETOK WMITYJIbC
1 | Bomopon 2 - 1 -
2 | Hevitepuit 3 2 2 1
3 | Tputwii 8 36 8 36

CoBpeMeHHasi HayKa UMEET MPEICTaBICHUE O JTI000M XUMUYECKOM SJIEMEHTE C TOYKH
3pEHMS] HAIUYUS TPABUTALIMOHHOTO cJosi. Eciim moTeHunanbl cjiosi 00HYJIUTh, 3JIeMEHT He

CyllecTByeT.

Tpurnii:

MIPH 3aI0JIHEHUU OoJiee 2 NIEKTPOHHBIX CIIOEB C OJTHOBPEMEHHBIM CHSATHEM MTOTCHIINATIOB
C IPaBUTALMOHHBIX PEIIETOK NEPEBOJUT TPUTHI B HEMHEPLUOHHYIO MAaCCy C BO3MOKHOCTBIO
MTOCJIETYIOIIEro UCIOJIb30BAHMS KaK TOIIMBA. Bee paanaliMoHHbIEe OKTAaBbl BKJIFOUEHBI B COCTAB
AIEKTPOHHBIX CIOEB.

BuemrHsis (rpaBuTaninoHHas) pemeéTka uMeeT okTaBy 32.62546258, cienyrormmas - 53.66.
Ecnu yOpath ¢ He€ moTeHIuaibl, TO TOpeHUe TPUTUS OyJIET OTJIIMYaThCS OT TOPEHUS BOAOPOIa
u neitepus. Bera MuHyc pacrnaj oOyCIOBIICH paciaioM BHEIIHEH IPaBUTAIIMOHHON PEIIETKI

U K 3JICKTPOHHBIM CJIOSIM OTHOIICHUA HC UMCCT.

Heiitepmii:
OOnyJsieHHe pemeETOK TPUTHUS TEPEBOAUT €r0 B YCTOWYMBOE OTHOCHUTEIHHO BHEIIHEH

Cpcabl COCTOAHUC, ITPU 3TOM MHUHUMAJIBHOC YHCJIO 3JICKTPOHHBIX peH_IéTOK 2 u, yTOOLI OH HE
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CaMOBO3TOpascs, BHEMHUX pemérok 3 (okraBel 53.66, 51.66, 32.62546258). BuemHss

pemeéTKa onpenesnsieT KUIKOE COCTOSHAE ISHTEpHsl.

Boaopon:

HaJIMYME TOJbKO I'PAaBUTALMOHHBIX CIOEB M paauallMOHHOW pemérku (32.62546258
OKTaBbl) HE MO3BOJISIET HCIIOJIb30BATh BOJOPOJA B KauecTBE TOIUIMBA (M1 TEPMOSJIEPHOTO
CHUHTE3a), TaK KaK OTCYTCTBYIOT AJIEKTPOHHBIE CJIOM, & BHEIIHHE KOHTYPbI IPaBUTALIMOHHBIX
PEMmETOK MPUHUMAIOTCS 32 Oeraroluii 3J1eKTPOH U NMPBIrAlIIHA NPOTOH (KOTOPHIE MOXKHO

B3BECHUTD).

Taxkum o0pa3om, 6a30BbIH JIEMEHT - TPUTHIA, a JeHTePHd U BOAOPOJ €ro H30TOIbI.

Bonopona Heslb3s1 MepeBeCcTH B COCTOSIHHE HEMHEPIIHOHHON MACChI.
OTMGTI/IM, 4yTO BCE 3 D3JEMEHTa - JTO OOWH DJJICMCHT C pa3HbIMU CBOIICTBAMH B

3aBHCUMOCTH OT COCTOSAHUA peH_IéTOK.

Yucsao uzoronos Tputust = 2* - 1 wim 17592186044415, oxun u3 uux - Bogopon. 13
TOr0 MHOr000pa3usi He00X0AUMO MMeTh TOJbKO 2 u3oTona Miasa oobekToB (HJIO), 15
u3oTonoB s aBukeHusi B Kocmoce m tosabko 1 m3oron aist ¢GpopMuUpOBaHUSI BOABI.
Hcnonb3oBanue APYyrux M30TONOB AJs GopMHPOBAHHMS BOJAbI HCKJIIOYEHO MO NMPUYHHE

HECOBMECTUMOCTHU I'PaHULl UCITOJIb30BAHUA 1aCTOT.

TpuTHii CyIIECTBYET B KHAKOM COCTOSIHUHM MU Temieparype Huxke -253 °C.
TBéproe cocTostHNEe HEM3BECTHO. TPUTHIA ABISETCS TOIUIMBOM JUTS BCEX THIIOB OOHEKTOB
(HJIO). Ucnionb3yeTcst ®KUAKUNA TPUTHHA, pacXxoabl MpuBeaeHb! B Tabnuie oobektoB (HIIO).

3amackl TpUTHS HE OECKOHEYHBI, HUKaKasi IPUPOJIA €T0 HE CO3TAET.

st co3maHusi TPUTHS CYNIECTBYIOT CIIEMAIBHBIC YCTAHOBKH (T€HEPATOPHI - 00BEKTHI
KomMrinekcoB), KOTOpbIe BBIpaOATHIBAIOT TPUTHH € TOCIEIYIOIINM €TI0 paCTBOPEHUEM B BOJIE, U
Bce 00bekThl (HJIO) pacnonararorcs BOm3u BogoéMoB. JIro6oit o0bekT (HJIO) B cocrostHUM
MIPOM3BECTH NEPEPaOOTKY BOIBI M BBIICIHUTH U3 HEE TPUTHH B KOJIMIECTBE, HEOOXOAMMBIM TSI

BBIIIOJIHEHUS IIPOTPAMMBI.
[To mepe pacxonoBaHusi TPUTHI €ro 3amachl BOCIOJHSIOTCS TeHEpaTopaMu. OJTUM

MO/JIEPKUBACTCA TIOCTOSIHHOE pabouee cocTostHUE Beex 00bekToB (HJIO), Haxomsmmuxcs Ha

3emne. Bee CIIYTHHUKHU IUIAHET MMCIOT CBOM 3aIlaCbl TPUTHA, MHOT'MEC CIIYTHHUKH BBIITOJHIIOT
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POJIb CKIIAIOB TPUTHUA, 3al1aCbl KOTOPOI'O HA HUX TAKOBBI, YTO MOXHO OTIIPABJIATHCA B m000¢e

IMyTCHICCTBHUC.

Munumanssaass Hopma Tputus B Bozxe 0.00000064%. Ilpu noctuxeHMM COAEpKaHUS
Tputusi MeHee 22% OT 3TOIl BENMYMHBI I€HEpaTOpbl HAUMHAIOT BBIPAOOTKY Tputus. Ecim

TPUTHIA TOTHOCTBIO yOPaTh N3 BOAIBI, €8 yaenbHbli Bec Oyaer 0.77 r/cv’.

Hayke He n3BecTHa A€MCTBUTENbHAS CTPYKTYpa TPUTHS M €r0 CBOMCTBA.

B umncrom BHae TpI/ITI/Iﬁ MOKET ObITh BBIACJICH TOJILKO I'€HEpaTopoM o0beKTa

Kommuiekca.
Pemérka TpuTus

Tputnii Hayke He m3BecTeH. To, 4TO NPHHUMAETCA 3a TPHUTHH, 3TO KyOmueckas
peméTka, 00paMIIsIoNas CTPYKTypy, COJEpKaIlyto OKTaBbl 10 96. CoOOCTBEHHO cama penéTka
HMCCT TI'paBUTAMOHHYKO OCHOBY, IIOTOMY COACPKHUMOC MOXKHO B3BCCHUTb, TO CCTb

OTIPEICIIIETCS BEC M, COOTBETCTBEHHO, COJICP)KaHUE B BOJIC CAMOM PEIIETKH.

ConepﬂmMoe HMEET HCMHEPIMUOHHYIO MACCY U B3BCIIMBAHHUIO HE IMOAJICIKHUT.

Baemnas pemérka TpuTHs uUMeeT OKTaBy 32.62546258. DTy ke pemeTrKy HMEIT

JIEUTEPHil U BOJOPO/I.

PanroakTHBHOCTB TPUTHS OIIpeaessieTcst peméTKoil 53 okTaBbl (2-1 3JIEKTPOHHBIH CITOH).
Hopma mns storo cnos = 2%. CrpyKTypbl BHYTPU PEHIETKH - 3TO JIOACKA3IPATBHO-
HUKOCadIpalibHbIe (POPMUPOBAHUS, COJIEPIKAIINE OKTaBBI OT 53 10 96 BKIIIOUNTENTHHO. 3a CUET
Yero TOrja BOJA MOJy4yaeT HEOOXOAMMYIO IUIOTHOCTh M 4YTO J00aBIseTCS B CBSI3b C

KHCIIOPOJIOM?

[Ipy KOHTaKTE €O CTPYKTYpOM TPUTHS KHUCJIOPOJ IIOIY4YaeT JAOMOJHUTEIbHBIN
TPaBUTAIMOHHBIN aTOM, TO €CTh "YTSKENSIeTCs", TPU 3TOM MPHU Pa3phIBE CBI3EH 3TO CBONCTBO
ucuyesaet. [Toromy u cuutaercs, 4To TPUTHUS B BOJIE - COTBIE JI0JIM ITPOLIEHTA.

OpHako TpUTUN 3aHMMAET MOYTH 1/3 mpocTpaHCTBA B CTPYKTYpe U U3MEHSET (PU3HKO-
XMMHYECKHE CBOMCTBA KUCIOPOJa B CBSI3KE.

N3 nayuyHo-nonyJsipHoro ¢puibma /Bosra-BoJira/ HacejieHH10 €TaJ10 M3BECTHO, YTO

""0e3 BOJAbI U HU TYAbI U HU CHOIBI".
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3adem HyHA BoJa OHOCTPYKTypam?

Tonbko 17151 TOTO, YTOOBI U3BJICUb BHICOKOOKTAaBHBIE coeTMHEeHHUS (' KuBas Boja'").
[Tpu 3TOM MO3T NOTy4aeT BeChb HEOOXOAMMBIH 3armac 4acToT (HEMHEPLUOHHYIO MacCy) U
UCIIONIB3YET €€ Il CBOEW JKU3HENEATENbHOCTH. OTMETHM, YTO HECMOTpPsl Ha pa3HULy B

TeHOTHIIaX, BOJA "IMOIXOIUT" BCEM.

Kax b1l momyyaeTt 13 BOABI T€ YaCTOTHI, HA KOTOPBIX paboTaeT Mo3r. YenoBeKk He MOKET
NpOXUTH 6€3 BoAbI Oosiee 3-5 CyTOK, OH MOCTOSIHHO JIOJDKEH MUMETh MOANUTKY M3 CTPYKTYP

TPUTHSL.

Mopckast Boja TOKe UMEET TPUTHH, HO TaM HET 4acTOT, KOTOPbIE HY>KHBI MO3TY.

Bopa, ounineHHas OT 4acTH HEMHEPLIMOHHONW MAacCChl, BRIOpACHIBACTCS M3 OpraHU3Ma B
BuJe Moud M mota. Kcraru, mo pasHulle MCXO/JHAsi BOJAA - MOYA AHAJIH3 MOYH MOKeT
NMOKA3aTh CTPYKTYPY MO3ra - B HEll HaXoASTCA T€ 4acTOThl, KOTOPbIE MO3T HE HUCIIOJIb3YET
(mepcnexktuBHas quarHoctuka). Kommuekc Kaitmac He mpoBepsieT MOCTOSHHO MO3T (KaxIbIit
BTOPHUK) HA COOTBETCTBHUE.

Tam npocTo HaKIaABIBAIOT MAaCKy Ha MOCTYNUBIINN KOA (3¢ (eKThl MaCKUpOBaHUS KOJa
SIBJISICTCSI OTACIBHOM TeMoi). Omnepanusi 3aHUMaeT MUKPOCEKYH/IbI, U 3a 4 4aca TECTHPYETCS

BCE HaceJIeHHne 3eMIIN.

Kaxaplii rox ycraHaBiaumBaeTcsi 3TajloH Boabl (""kpemeHckass Boaa') B

COOTBETCTBHUHU C TEM MO3I'OM, KOMY OHA B IMNEPBYIO O4Y€PEAb MMPpEAHAZHAYCHA.

Tak, eciii MO3T ITOJTyYHIT HOBYIO (00J1€€ BHICOKYIO OKTaBY), TO B TPUTHUHU 3Ta OKTaBa OyJeT
UMETh MaKCUMyM IOTEHIIMAJOB, a IMOTEHIHAJbl OCTAIbHBIX OKTaB OyAyT CHUXXEHBI 10
3¢ PeKTUBHOrO MUHUMYMa.

Bremrne Bogia octaércst Toi ke (OHa MOXKET, HAaIpUMeEp, U3MEHUTH IIBET Ha 3eJIEHBIN ), HO

B CBOCH OCHOBE OYy/JIET MIMETh HOBBIC YaCTOTHI.

D10 npoucxoaut Beeraa mpu [lycke HoBoi IIporpammel. Boxa, koropast 6suta 100 met
Ha3zaJ M BOJA, KOTOpas HMeEEeTCsl ceiuac, CYHIECTBEHHO OTJIUYAIOTCS 10 CTPYKType

HEUHEPLUOHHOU MAacCCBI.

k% Jliooutensim apxeosoruu. Ecim Bel npoOypunu B AHTapKTHAE CKBOXHHY H
HAaTKHYJIMCh HA "JpeBHEE MOA3EMHOE 03€p0", UMENTE B BUY, UYTO CTPYKTYpa HEMHEPIIUOHHON

Macchl TOHM BO/bI OyJIET Ta jKe, YTO U HaBEepXy, TaK Kak o0I1as peméTka Ha 3emiie euHa.
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Yro ke TOraa takoe ''MeprBasi Boaa''? 1o Boaa mMeeT TOJbKO IPABUTALIMOHHBIE
yacTtoThl TpuTHs. Ecim Mo3r moJiyyaer Takyl BOAY, OH BBIHYKJI€H PacxoloBaTh

co0CTBEHHbBIE 3a11aChl, YTOOBI BLIOPOCUTH TAKOH ''MOAAapOK' U3 opranusma.

B KPUTHYCCKHX CUTyallMsIX TAKHX 3alMacoB MOKET U HeE 6I>ITI>, H TOoraa BOJA

craHoBuTcA s110M. [Ipu BbIOpoce MOUYM U MOTa KyOM4YecKasi peméTKa COXpaHseTCs.

Torga 3auem TpuTHii 00beKTAM?

Kocmoc umeer cTpykTypy pemérku AoJeKa’ApaibHO-UKOCAdIPAbHYI0 C HYJIEBBIM

MOTEHITUATIOM, 00paMJIEHHYI0 KYOUYECKON CTPYKTYPOU U3 HEUTPUHO U aHTUHEUTPUHO.

[Ipu pmmwxenun B Kocmoce o0wexT (HJIO), umeromuii MarHWTHBIE YacTOTHI M
3JIEKTPUYECKHUE MOTEHIINANBI, BEIHYKAEH UX OTAaBaTh, Hachiasa peméeéTkn Kocmoca. OnHako
OT/JaBaTh HEOOXOJMMO TO, YTO HAXOJWTCS B TOW XKE€ CTPYKType, HWHAuYe€ CMEHa yria
dazupoBanus (mpeodpazoBaHue B APYroi TUI PEHIETKH) TPUBEIET MPOCTO K TEIJIOBOM CMEPTH.
Jroboit 00bekT (HJIO), camocTosTenbHo jaBurarormiics B KocMoce, HoKeH MMETh JIHO0
HMarHUTO-3JIEKTPUICCKUN TEHEPATOP JIJIsl BEIPAOOTKH TPHUTHSI, TUOO 3amachl TPUTHSI C OKTaBaMH

110 96 (ueM BBIIIIE OKTaBa, TEM MEHBIIE PACXO).

I'paButanmonnslie okTaBbl Kocmocy He HykHBI, OHE ocTaloTcst Ha o0bexTe (HJIO).

OOpariM BHHMaHHE Ha TO, YTO OOJIBIIOE YHCIO CIYTHHKOB TutaHeT B ColHEYHOU

Cucreme uMeeT OrpOMHBIE 3arackl TPUTHUS (cMOTpH pa3aen: OOBEeKTH 3eMiln).

OddexT TpeHus TeM 3aMeTHEe, UeM JlajibIlle OTCTOST APYT OT APYyTra TUIIBI PEIIETOK - IPU

JABWXKXECHUU 110 aC(l)aJ'II)Ty HAa KOHBbKAX /IJIl KaTaAaHUA IO JbAY JAaJ€K0 HE YEeACIIb.

To e camoe u B Kocmoce. IlpuHumaromue u OTHAIOMIME PEIIETKU JOJDKHBI OBITH
uneHtndHbl. Ho 310 Bcé B Kocmoce, TaM BCE HE0OX0qMMO€E MOXKHO ITPOBE3TH U BHYTpH JIyHBI,
HarpuMep. Ho mpu npmxeHnu GpopMupyercst KOHyC IBM)KEHHS, B KOTOPBIM U cOpachIBaeTcs

TPUTHIA.

—244 -



A.M.Xarp160B «Tpurnii — HEM3BECTHOE HAYAJIO)»

3ayem TpuTHii o0bexkTam (HJIO) Ha 3emue?

ToabKo 11 MOAbEMA C IJIABHON HEPreTH4ecKo IMHbI 3eMJIM U BO3Bpara.

I'my6una nocturaer 4200 metpoB. CoOBpeMEHHBIE CTPOHUTEIH HCIOJIb3YIOT MOIIHYIO
TEXHUKY JJI1 TPOKJIAIKH TyHHesel. TyHHens 10 4200 METpOB B COCTOSIHMM MPOKONATh OJIUH

06bexT (HJIO), mpu 3TOM e AMHCTBEHHBIN HHCTPYMEHT - TPUTHA.

Kowmmneke noaséma u nmocanku (uHaeke 2(3)) mocie BbIIaYM KOMAaHIBI "MOABEM" UITH
"BEpHYThCA" € TOUKM MECTa HAXOXKIACHUS W JI0 TMOBEPXHOCTH 3€MJIM  CO3AaET
AHTUTPABUTAIMOHHYIO TPYOKY, TO €CTh CHUMAET MOTEHIIHAIBI C KyOU4eCcKO! peléTKU Ha BCEM

MPOTSHKEHUH MoAbEMA WK Ttocaaku oosekra (HJ10).

Jlenaercst 3To HE OTHOBPEMEHHO, a ydyacTkamu (00b19HO 10 200 - 300 meTpoB). Tak kak
Bce Marepuaibl (Tabmuipl MeHeneeBa) HIMEIOT KYOUYECKYIO WU OJIM3KYIO K HEH peréTKy,

HET MPOOJIEM CHATH JEKTPUUECKUN OTEHIMAT U YOpaTh MarHUTHBIA UMITYJIbC.

OcransHoe aemaer oowvekT (HJIO). JIroOo# 37eMeHT MMEEeT B CBOCH CTPYKType Ty XKe
peméTky Kocmoca (momekasapanbHO-HKOCAdIpaibHYIO), HO JTa pemérka He HMeeT
MOTEHIMAJIOB (OHM paBHBI HyNI0). Ecmu HauaTh €€ HaCHINIEHWE, TO XUMHUYECKUN DIIEMEHT

HauyMHaeT U3MEHATL CBOMCTBA (I/I3 T'paHHUTa MOKHO ITOJIYUYUTH HJ'IaTI/IHy).

OnHako eciau HachlIIEHHWE IPEBBINIACT ONPEACNEHHBIA IMpENeN, TO BCA CTPYKTypa
MOJIy4aeT CBOWCTBAa HEMHEPIIMOHHON MacChl (aHAJIOTMYHO TOJIOCTH pabOTaroOIIei HEOHOBOM
TpyOkH). CKBO3b 3Ty MOJIOCTh U MPOCKAIB3bIBAET I1apoBasi MOHUSA - 00beKkT (HIIO).

IIpn pocTwkeHMHM O4YepeqHOM IUIOIIAAKU INPOMICHHBIM YYacTOK IIEPEBOJUTCS B
ucxonHoe coctostHue. IMeHHo miis (opMHpOBaHMs ydacTKa ¢ HEHMHEPIIMOHHOW Maccod M
HEO0OXOMM TPUTHUH.

Helitepuil 31ech HE NOAXOAWT, TaK KAaK HECOBMECTUMBI PEIIETKM U BMECTO

HGHHGpHHOHHOﬁ MacCChI MOJIYUUM CIIEK HEU3BECTHOTO MPOUCXOKIACHUA.

[Tpu BbIXOZE HAa MOBEPXHOCTH 3€MIIH JUIsI IBUKEHUSI HCIIOJIb3YETCS pelIETKa aTMOC(ephl

" pacxoad TpUTUusA MUHUMAJICH (B ACCATKU ThICAY pa3 MCHBIIC, YCM IIPpU HOI[’béMe u HOC&I[KG).

ITouemy He MpoMCXOAUT B3PbIBA (BOAOPOAHOH 00MOBbI)?

— 245 -



A.M.Xarp160B «Tpurnii — HEM3BECTHOE HAYAJIO)»

Kaxp1it 00beKT uMeeT cCOOCTBEHHBII T'eHepaTop TEPMOSIEPHOTO CHHTE3a, paboTaroIUi
10 MPHUHLHKITY JE€PEBEHCKOH MEeUKH - 4eM OOJIbIIe OTKpPBITA 3aCIOHKA, TEM MOIIHEE BBIOPOC
noreHnuanoB. Kcrath, mpocTediyl0 TEPMOSACPHYIO peakuuio Bbl MoXkeTe MoiayduTh B
JIOMAIIIHUX YCJIOBUSX, ecii Opocute Kycok Na B Bogy. Maso TOro, 4To OH FOPHUT, OH MOXKET
enl€ ¥ B30pBaThCs.

B Mopckoii Boie ropeHHst M B3pbIBa He Oy/AeT, HO MOSIBUTCH 3a1aX Cepbl.

Koneuno, Oospiie moBe3i0 00OBEKTaM MOpPCKOTO OasupoBaHus. OHM JBUTAIOTCS B
poaHO cpene, Ha (GOpMUpPOBaHHE TPYOOK IBMXKEHUS MUHHMMAIbHBIN pacxo]l TPUTHUS, OHU
MOTYT TMOTIOJHUTH 3alachl MO XOAY JBIDKEHUs (omucaHwe y OapoHa MroHxay3eHa - Ipo

Joaab, KOTOpasi HE MOXKET HaIlUThCS, IOTOMY YTO Y He€ HET BTOPOI MOJOBUHBI).

Otkypna O6epéres TpuTHii?

Kak Opuio ormedeno, pemérka Kocmoca umeer omnpenenéHHyr cTpykrypy. s
JBIDKEHUS CKBO3b 3Ty CTIPYKTypy HeoOxonumo mnubo pa3OpacbiBaTh BOKpPYr cebs
AIIEKTPUYECKUE MOTEHIMAIbl (M CHA0XaTh MX MArHUTHBIMH MMITYJbCaMH), JIMOO CO37aBaTh

KOHYC IBUXKCHUA. Bricora KOHYCa COCTaBJIACT MUJLIMAPAbl KHJIOMETPOB.

JIJisi HaBUTALUK HMCTIONB3YIOTCSI CIYTHUKH TUIAHET (Ppacuy€T ABMKEHUS, (OPMHUPOBAHUE
KOHYCa, KOPPEKTUPOBKa opOuT). TpuTHii cOpackIBaeTCs TONBKO B KOHYCE ABMKCHUS U TIOTOMY
€ro 3aIrachl JJOJHKHBI OBITH.

Onnako Bce maHeTbl CosiHeuHOM CHCTEMBI UMEIOT KOMILJIEKChI MTUPaMUJl, U 4acTh U3
HUX MpeIHa3HaueHa ajs nepepaborku Kocmudeckoro mycopa.

DTOT MyCOp B IEPBYIO OUEPEIb HEUTPATH3YETCS ITYyTEM CBSI3U C OKHCIUTENIEM (KpPaCHUBBIC
BBICOTHBIC 00J1aKa), 3aTeM J00aBIISIOTCS 4acTOTHI i (OpMOOOpA30BaHUS U MBI TIOJTy4aeM

KaIin BOABI.

OI[HaKO IIUTh TAaKyIO BOAY HCIIb3s (HOJII/IBaTI: pacTCHUA MOKHO, OOHAKO IPU 3TOM

pacTeHHs] HAUMHAIOT MHTEHCHUBHO CTSTMBATh MOTEHIIUAJBI PEIETKN aTMOCchephl).

Jlns npuganus Boje HEOOXOAMMBIX Ka4eCTB M CYILIECTBYIOT CIelHalbHbIE T€HEepaTophl,
B (DYHKIIMM KOTOPBIX BXOJUT HACHIIICHUE TPUTHS BCEMH HEOOXOIMMBIMH YaCTOTAMH, TIOCTIE
YEro CBSI3aHHYIO C KUCJIOPOJIOM CTPYKTYPY MCIOJIB3YIOT BCE - JIFOJIU, )KUBOTHbBIE, HACEKOMBIE,

pacTeHus, 0OObEKTHI.
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I'enepaTops! GopMUpPOBAHHSA TPUTHUHA

dns dopmupoBanusi TpuTHUs ObLIM NpPHUBE3eHbI M YCTAHOBJIEHbI CJIeAYIOLIUE

OCHOBHOI KOMILJIEKC

— yIpaBieHue pabourMy KOMIUJIEKCaMH.

Padounii koMIieKc

— HAaKOMUTEIb, KOHTPOJIb, pabouunii BEIOpOC.

Oo0cay:xxnBanue nupamMui.

KOMILIEKCHI:
Yucno Yucio Yucio
HaumenoBanune
erTpa MecToHaX0XKIECHUE MarHUTHBIX | DJIGKTPUYCCKUX | TPABHTAIIMOHHBIX
1 UpaMUJL UPaMUJI UPaMUJI
1 2 3 4 5 6
1 bazosbiit Yexos, Poccus 252 156 56
KOMIIJIEKC
p | OcHosHoi Cysu, Eruner 446 121 33
KOMIILJIEKC
Pabounit
3 commieke 01 I'abon, Adpuka 211 327 21
Pabounii
4 KoMILIeKE 02 Kenus, Adpuka 121 211 27
5 Pabounii Kanumanran, 334 623 43
komiuiekc 03 HNuanounesus
Pabouwnit "
6 coMILICKC 04 Haypy, Tuxuit Okean 523 273 61
Pabounii
7 coMILIeKe 05 OxBazaop, FO.Amepuka 336 433 12
g | Pabounii Bpasumus, 10.Ameprka 338 211 23
koMmmiekc 06
o | Pabounmii Tromens, Poccus 232 734 242
kommrekc 07
Pabounit Anraii, Kurait
10 KoMruiekc 08 (Kuraiickas CteHa) 451 523 161
11 PaGoumii Co0110MOHOBBI OCTpOBa 226 832 281
koMmmiekc 09
Pabounii .
12 commuexe 10 [IBetinapus, EBpona 128 243 31
3 | Pabounmii Kaitnac, Tu6er 621 817 341
koMmmrekc 11
14 | Pabouuid KotbcKuit m-oB 134 111 17
KoMmIieke 12
Ba3oBrblii KoMILIeKe
— CHCTEMa YIpaBJICHUS MArHUTHBIMH, OJJICKTPHUCCKUMH W TPaBUTAIMOHHBIMHU
UpaMUIaMHu.

Bce xommiiekcsl 00CTy)KUBalOT poOOTHI, KOTOPBIE OBLIH CIEIHMATBLHO CO3/IaHbI.
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VYmpasieHue BceMH npoieccaMu, OpMUPOBAHUE PACTIOPSIKEHHII OCYIIECTBIIECT TOIBKO
TOT, KTO uMeeT 96 okTaBy Mo3ra (BKJIIOYas BCE HEOOXOIWUMBIE I KU3HEACITEIBHOCTH
okTaBbl). KpoMe TOro, oH UMEET CTOJIbKO MAaTPHIl, CKOJBKO HEOOXOAMMO TSI BBITTOJTHCHHS

IIporpaMMsl.

BriBoabl.

1. TpuTnii ABAsIeTCS CAMbIM HEM3BECTHBIM 3JIEMEHTOM Ha 3emuie.

2. ITyTém m3MEeHEeHUs TOJIBKO OJHUX T'PABUTALMOHHBIX PEHIETOK MOYKHO MOJIYYUTH 256
Pa3IUYHBIX CTAOMJIBHBIX XMMUYECKUX 3JIE€MEHTOB. V3MeHsis moTeHuua bl TpaBUTAIMOHHBIX
pemérok B mpeaenax gomycka (ot 2 1o 124%), moxy4um u30TOmbI, 00Ia1al011e CBOMCTBAMHA
anb(da, 6eta u ramma pacnaioB. J{06aBisist XOTs ObI OJTUH NEKTPOHHBIN CIION MOIY4YHUM, KPOME
TOTO, XMMHYECKHH 3JIEMEHT, ucIycKaronmii (oronsl, Hanpumep, Dochop wumm axTuHUN
(I'paneneHTpupoBaHHAsA KyOnueckasi pemiéTka, cBeTsIuiics (caMonpou3BoJIbHbIN OeTa

- pacnan)).

3. Tputuii B KocMoce He MMeeT NMOTEHUMaIbl HA TPABUTAIMOHHBIX U JIEKTPOHHBIX

pemérkax. KpoMe Toro, Tam HET BHEIIHUX PEIIETOK KOHTPOJIS.
4. Kaxnas 3l€KTpOHHAsl PELIETKA TPUTUS HUMEET JI0ACKa’apallbHO-UKOCAdAPATBHYIO
CcTpykTypy. JloOaBieHune kK BHEIIHEMY KOHTYpPY KyOWYEeCKOW CTPYKTYphl HE NPUBOAMUT K

U3MEHEHUSM BHYTPEHHE CTPYKTYPHI.

5. CoueTaHusi BHEIIHUX KyOMYECKHX PEHIETOK (HE BIOXKEHHBIX JIPYT B PyTra) MPUBOIHUT

K 00pa30BaHUIO Pa3JIMYHBIX BHEITHUX (HOPM (THUIIA TPUKIMHHON U TIPOYHX ).

6. JIr000i1 XUMHYECKUH HIIEMEHT MOKHO IEPEBECTU B COCTOSTHIE HE HHEPLIMOHHOM MacChl

IIyTEM CHATHUS IMOTCHIUAIOB C BHEIIIHEW I'PaBUTALIMOHHOMN PEIIETKHU.

7. DTaJIOH TPUTHUSA B CTPYKTYpE BOJbI YCTAHABJIMBAETCS OAWH pa3 B rog Kommiaekcom

['pennangumn.

8. 3HaunTENbHBIC U3MEHEHHS B CTPYKTYPE BOABI TPOUCXOAT ¢ 21 okTsa0pst 1o 18 ssHBaps

(KaXxapIi TOJT), IPH 3TOM UK CMEPTHOCTH TIPUXOAUTCS Ha HOSIOPB.
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9. Bona, monydeHHas myTéMm mnepepadoTku KocMHUYecKOTo TpUTHS, MOCIEI0BATEIIEHO

MIPOXOJMUT HACHIIICHUE HEOOXOIUMBIMU OKTaBaMH TIPEK/IE, YeM JTOCTUTHET 3EMITH.

10. KpyroBopoT Bo/ibl B IPUPOAE MOKHO IOJIYYUTh TOJBKO B KacTproyie Win B 0aHe (To

€CTh B 3aMKHYTOM IIPOCTPAHCTBE).

11. Vcnapenwust BOIbI ¢ BOAHBIX OAaCCEMHOB HE TPUBOAMT K (DOPMUPOBAHHUIO OCAIKOB HITH
x0T Obl TyMaHa - B 3TOM Iape HENOCTAET 3HAUUTENbHOE KOJIMYECTBO OKTaB, KOTOPHIE
(bopMUPYIOT TeHEpaTOphl B BEpXHHUX closix arMocdepsl. [loToMy momydaemslii map mpocTo
pacceuBaeTcs, a JOKIH - CIEICTBUS HHTEHCUBHON paboOThl TeéHEpaTOPOB.

Mauio Toro, korga NpOMCXOAUT MEPErPeB OCHOBHOM MIMHBI, IPUXOIUTCS €€ OXJIaXKIaTh,
U TIap B BUJIE T'yCTOTO TyMaHa OKYyThIBaeT 1ieinble oonactu. [IpaBaa, mpu 3TOM mo4emy-To He

padoTalT KOMIIBIOTEPHI.

12. Tak Kak XMMHU4YeCKHI 3JIeMEHT 0e3 rPaBUTALMOHHON Macchl He CylIeCTBYyeT

(Hesqb3s1 yBUAETh, H TeM 0oJiee MPOAaTh), HAYKa BCAYECKH OT HEro OTKpenuBaeTcs.
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Ipunnuns! YnpasJ/ieHHs

BBenenue.

06 ynpasnennn uzBectHo Bc€. Ecimi Bam 4t0-11060 HEM3BECTHO, KEM U KaK YIIPaBJIATh,
Moxkete oopatutbes B MuctutyT Ilpobnem Ynpasnenus PAH P®. 3a nocnegnue cotHu net
pa3paboTaHO M HCHBITAHO JOCTAaTOYHO KHYTOB M TPSHUKOB, IMOTOMY HE OyaeM Ha HHUX
ocra”aBiuBaTbca. Ho ympaBiieHHe ynpaBleHUIO PO3Hb, U JIECUCTBUTEIIBHOE YIIpaBICHUE
CYIIECTBEHHO OTJIMYAETCSI OT TOrO, Y€M 3aHATHl COJIMJIHBIE HAy4YHbIE OpraHU3aluud U

CO3/1aHHbIE Ma(hUO3HBIE CTPYKTYPbI U APTHUH.
KTo0 1 yem ynpasJisier.

Bo nepBeix, oTMeTHM, uTO cymiectByroT Hancucrema, Cucrtema u [loacucrema.
[Monstne Haxcucrema moapoOHO omwcana B Tome 1 "XoNMOMHBIM sSiAEpHBIN CHUHTE3",
"®unocodust MmaTeMaTuku".

B Conneunoii cucreme Haacucrema - ato Comnnue, JIyHa, HEKOTOpbIE CIYTHUKH TUTAHET.

3agaun HancucreMsr:
— KOHTpPOJIb TAKTa BPEMEHHU;

— mnepenada [Iporpamm CucreMe aiis peanu3alny.

3anaun CUCTEMBI:
— OG0ecrieunts ucnonHenue [Iporpamm;

— IHPOU3BOJUTH IIOCTOSHHBINA KOHTPOJIb 3a UCIOJIHeHueM [Iporpammer;

3amauu [loacucremsr:
— HCIOJHATH Bee TpeboBanus [Iporpammer;
— TPaBWIBHO pearupoBaTh Ha BCE W3MEHCHHS, MPOMCXOAAIINE IMPU HMCIOTHEHUU

IIporpaMMsl.

Hancucrema u Cucrema uMEIOT OJHOCTOPOHHIOIO CBA3b:

Hancucrema -> Cucrema

Cuctema u Iloncucrema - CBS3b ABYXCTOPOHHSIS, IPU 3TOM:

— Bce [Iporpammubie GyHKIIMM B OJHOCTOPOHHEM MOPSAKE POPMUPYET M 3alHCHIBACT

Cucrema, nepeBoas st
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[Moncucremsl B TOl opme, KoTopas co3nana [Iporpammoit;
— KOHTPOJIb UCTIOJIHEHUS IIPOU3BOIUTCS 3@ CUET BEBIOOPOUHOM CBA3H C TYMaHOMJaMH BCEX

YPOBHEM.

CocrosiHHE BCEX TYMaHOUIOB - 3TO HC HMHCPIHMOHHAsA Macca (HGT T'paBUTAIUOHHBIX
yactoT). Eciaum 1006aBUTH TpaBUTAIMOHHBIE YacTOTHI, MPOMCXOAUT MaTepHUaTu3alus
rymaHonsioB. Kaxaplii TrymaHOWJ WMEET CBOW Ha0Op TpPaBHTAIIMOHHBIX dYacToT. [lpum
oTnpeAeNEHHBIX YCIOBHUIX MPOU3BOIUTCS MaTepHaliM3alys capaHyu, KJIOMOB, BIIEH B JII000H

TOYKE 3eMHOTrO I11apa.

Jns HopmanbHOro (yHKuMoHMpoBaHus Hazacucrembl co3maHbl UHGOPMAIMOHHbBIE
TPyOKH CBSI3H:

— ComHite -> 3emis;

— Jlyna -> 3emus;

— CnytHuky (He Bce) -> 3eMisl.

OTH K€ TpyOKU UMEIOT IPaBUTAI[MOHHBIE YaCTOTHL, 3a CU€T yero 3emits, JlyHa, CIyTHUKU

IUTAHET yJIepP>KUBAIOTCSI HA CBOMX OpOHUTAaX.

Bce mmanerst umeror ¢ ConHueM U ¢ 3emniéil TpyOKHM TOJBKO C T'paBUTAIIMOHHOMN

HAYMHKOW, HHGOpMAIUs IO HUM He nepeaaércs.

Kparkas cnpaBka no Hagcucreme.

4 cryTHHUKA TJIaHET - 3To apxuB [Iporpamm, nepenatorcs Ha JIyHy uepe3 Cucremy CBsi3u
3emun 151 hopmupoBanus [IporpamMmet.

Jlyna. BHyTpH - mojasi, iME€eT MOIITHbIE KOMIUIEKCHI M YMHOXXHUTEIH YacTOT (TTMPaAMHUIBI),
o0bexTsl (HJIO) 11 KOHTpOJIE COCTOSHUSL MOBEPXHOCTH M arMocdepbl. TakT BpeMeHHU
3apaéres JlyHo#, Bce IlporpammHble (GYHKIIMU HCIOJNHSIOTCS MO JYHHOMY (METOHCKOMY)
kanenaapro. Kaxeiil ron, Ha [lacxy, mpou3BoauTcs corjiacoBaHue Takta BpemeHu. Ha 3emie
- 12 npuémuukoB TakTa, oauH U3 HUX CTOyHXEHUK, AHIIIMA. CUrHaJI TakTa MOJAETCs B

03-14-45 (Bpems MockoBckoe) u mnosropsierca 6 pa3. Bcece Kommekcel 3emnu
NepecTPanBalOT CBOM Yachl HA HOBBIN TaKT, IPU 3TOM HH(OpMALIHS O CMEHE MOAAETCS U B MO3T
JI0JIeH, KOTOpBIE YK€ CaMU UIILYT MPUYUHY CMEHBI TaKTa.

Coname. O1o - mnaHera, atMocdepa KoTopoi - pazaeras n0 0 ¢$a3oBOTO COCTOSIHHS
aToMHas cTpykrypa (He atrom bopa). Mmeer Kommuiekcsl st popMupoBaHHsi MarHUTHOTO
UMIyJIbCca, KOTOphIM M 3amyckatorcsi [Iporpammelr, a Ttaxke Kommuiekchl ynpaBieHHs

nBexenneM Beeil ComHeyHoii cucteMbl. Pabora KoMIuiekcoB omnmmrcana OTaenbHO.
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Kparkas cnpaBka no Cucreme.

Pemnérxku na 3emue.

To, uto Mup Oyzer onytan npoBoaamu, u3BectHo 6oiaee 1000 ner.

Ha 3emiie co3nano 4 tuna pemeéTox.

Hasznauenue, napameTpsl

Cpena oburanus Bcex 0uocTpykTyp, 0 < h < 12400 metpos. 3Hauenue 0 - 310

Tun 1 YPOBEHb MOpsi, KOHTPOJIb YpoBHs npon3BouT Kommieke CTOyHXEHIK.

Cpena obutanust Bcex MpUBE3EHHBIX OMOCTPYKTYD, -2200 < h < 0 meTpoB.
Tun 2

Kcrarun, Bcst ruzpoakyctrka padboraet a0 h >= -2200 meTpos.

Mosr 3emin, -4400 < h < -2200 meTpoB. B 3T0i1 pemérke HaxoauTCs BCe
Tun 3 | [Iporpammubie GyHKITUHN, KOTOpBIE COPACBIBAIOTCS B CpeLy OOUTAaHUS

OUOCTPYKTYD.

OctpoBkH, -4400 < h < -3400 meTpoB. Mecrta HaxoxaeHus Komriekcos,
Tum 4 06bekToB (HJIO) - ux Tam 3472 mtyku, 36 pasHosuanocrei. [To HJTO -

OTJenbHas cTaThs. Bee ocTpoBKU coenHeHbl TpyOKaMu CBsI3U, CPETHUI panuyc

oaHOTr0 ocTpoBKa npumepHo 6000 MeTpoB.

Kaxxnas pemérka - 3To CBOM CIEKTP 4acTOT.

Kommnuaekcel Ha 3emJie.

I'maBubiii Kommieke, nin Cucrema YmpasineHus 3emin pacnonoxeH B Uexose, moj

Mocksoii. B MockBe naxomutcsi ['maBubiii o0bexT (HJIO), HasBanHbIN "kaperoit mapei",

ycaoBHbIM THI 960. DckopT 3Toi kapetsl - 12 HJIO, pacnonosxkensl B MockBe 1 MOCKOBCKOM

obnactu. YcinoBHb# Tui 440.

Bce Kommiekebl feTanbHO ONMUMCAaHbI B cTaThe 'Y IpaBIgionue CTpyKTyphI'.

Kommnekcel pa3genstores Ha:

ynpasistoumue, Hanpumep, Komiuiekc B ABcTpanuu npousBoaut IIporpammusie
M3MEHEHHUS IOBEPXHOCTU 3EMIIH:

KOHTpOJIbHBIE, Hampumep, Kaitmac (Tuber) - KOHTPOJb COCTOSIHHS MO3Ta
OMOCTPYKTYD;

COINpOBOXkKAAIOIINE, Hanpumep, KoMmiuiekec Anbhbl - CONMPOBOXKIEHUE T'€HOTHIIOB,
co3gaHHbIX nocie 0 rona;

BBIYHCIIUTENbHBIN IeHTp, Upnaraus. DBM, KoTopbie TaM pacronoKeHbl, OyIyT Ha
3emuie He panee 2400 rona;

cBs3H, 3ToT KoMmruiekc B D¢duonuu, OCyIecTBISET CBA3b CO CITyTHUKAMU IUIAHET;
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— moronHkle, HanpuMmep, Komrieke B AHTapKTHAE, PACTIONOXKEH PSAIOM CO CTaHIUEeH
"Mup", oGecrieyrBaeT CMEHy 3UMa - JIETO.

Bcero na 3emiie 48 Komruiekcos.

7 KomruiekcoB paboTarOT B CyTOYHOM MUKJIE (KaXAbIN - 1 cyTkn). OCTalbHBIE - 10 MEpe

HEOOXOIMMOCTH.

OtnenbHO - KoMmiekcsl yrpaBieHust 00bEeKTaMH - MOABEM U MOCAKA.

Wx 2 - mepBbIii pacrionoxkeH y 6eperoB Ymim, obecriednBaeT BCE 0OBEKTHI MOPCKOTO
0a3zupoBaHus, BTOPOH - Heganeko oT Yukaro, mpumepHo 200 km k CeBepo-Bocroky ot Hpro-
Wopka, obecreunBaeT Bce OCTalbHBIE OOBEKTHI, CO3aBas TPYOKH BEIXOJA M YCJIOBHS JUIA
paboThI.

Bce Kommiekchl IMEIOT HHEPITMOHHYIO M HEMHEPIIMOHHYIO MaCCHI.
IMoacucrema.

Bce crpykrypsl Iloncucrembl HMMEIOT HMHEPIUMOHHYIO W HEHMHEPLHMOHHYIO Macchl,

yIpaBieHUE MPOU3BOAUTCS TOJIBKO Yepe3 HEMHEPLIMOHHBIE MACCHhI.
Kak npousBoaurtcs ynpasiieHue.

OnucaHHas BbIIIE CTPYKTYpa - 3TO MEPBBIM TUM yIIpaBiieHUs. ECTh €€ BTopoi u TpeThii

TUIIBI, HH(GOpPMaLKs 0 HUX Oy/eT TOJIBKO MOCje BBOJA B KCIUTyaTalHIo.

JlJisi mepBOro TMNA yNPaBJIEHUSI MMeeM:

Oxkrasa.

OkrtaBa - 310 cTeneHs 2 (2, n - OKTaBa).

MaHTHCCa OKTABBI.

MaHTHCCa OKTaBHI - 3TO 0A30BBIA KOJ, MPUMEHSETCS MPU MOCTPOCHUH MAHTHUCC IS
OHOCTPYKTYD, U1 (GOPMHUPOBAHUS TPABUTALIMOHHBIX YaCTOT, AJI CBA3H U JUIsl YIIPABIICHUS.

TIpumep. 56.225375450 = 56 + 56%(9/40 + 3/8 + 18/40)

IIpocrtbie uncia.

Bce npocTsie uncia ot 1 mo 228,
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CucreMbl CUHCJICHUSA.

Ucnonp3zyrores 3, 6, 12, 8 cuctemMbl cuncnenns. Kommiekcst 10 cucteMy He UCTTOTB3YIOT!

Cucrema OO6meH nHpopmanuei Ynpasnenue
3 Kommuieke - GMOCTPYKTYpBI Kommieke -> GHOCTPYKTYpBI
6 Kowmmekc - 06bektsl (HJ10) Kowmmekc <-> 06bexTsl (HJ10)
12 Kowmmiekc - Kommiekc (Brirouast Kommekc <-> Komrneke (BKirogas
Jlyny) Jlyny)
8 BryTtpennss pabora Kommiekca

OnemenTapHas sueiika OBM Ha mobom Kommiekce, 00beKTe UMEET CTPYKTYPY 3BE3/IbI
JaBuna. He 3aBUCMMO OT MCTOYHHMKA MOCTYIUICHUS CUTHAja, OH MpeoOpasyercs B 8§ kop (U3
0001 UCTIOJIb3yEeMOW CHCTEMBI CUUCIICHNS ).

He nano nomartb ronoBy, OTKyAa MPUIIEN CUTHAN, U HET HEOOXOIMMOCTH CO3/1aBaTh

MOHCTPOB pacrno3HaBaHUsI.

Kak BuaHO u3 Tabmauiisl, OMOCTPYKTYpbl HE MOTYT ypaBisTh Kommiekcamu.

Brnepssie ato 3ametnn A.C.ITymkuH:

IHocranoBka A.Ilymkuna:

JApeBHsisi 0a0y/s1 00;1a1aeT CEKPeTOM 3 KapT, ¢ MOMOIIbI) KOTOPBIX MOKHO BCe
BbInrpaTh. Hexnii I'epman ykokomm 6ady.110, TAK U He y3HaB cekpera kapt. U3BecTHO,
4TO TaM NPUCYTCTBOBAJM KapThl: 3, 7, Ty3. Ho Obl1a o1Ha KapTa, KOTOpasi Bce MOPTUJIA
- 3T0 nuKoBas aamMa. Cekper 3THX KapT 10 CHX IOP He pa3rajaH M My4aer BcCex
kapTé:xxaukoB. Kpome Toro, ects urpa ""Ouko'", koraa Hago HaopaTs 21 04ko (MOXHO 3,

7, Ty3).

ITocTanoBka 0e3 cka3oK:

Nmeercst ompeneneHHass MOCIEI0BATEIbHOCTh (PACMOIOKEHHUS) TMPOCTBIX YHCEIl,
COCTaBJICHHBIX Mo Tpuazae: 775, 777, 001. Kpaiinue yuciaa - 3TO CMEXHBIE OTHOCUTEIHLHO

2128 1, wim

eHTpa. MakcumanbHbBIM pa3Mep duciia

340282366920938463463374607431768211455.

B 12-ii cucteme: 5916B64B41143526A777873841863A6A6993.

Oxonuanue B 10 cucreme cuuciienus - mo Tpuage. Ha 10000 npocThix yncen npumMepHo
1 Tpuana (uucno u cmexHsie). Bech Habop 1o 128 okTaBel - 310 1 Tabnuma "Menzeneesa', u
*uBas kierka. LleHTpaabHas yacTtora -okoHYaHue 777 - 310 0a3a, JieBasi ¢ OKOHYAHUEM

775 - 3T0 YHMYTOXKeHHe (CHATHE YacTOThI), IpaBas - pa3BuTHe. 4 MacTH KapT - 3TO ABa

MPOCThIX YHC/IA U 2 cMeXHBIX. MacTh NMHKH INPUXOAUTCHA HaAa BTOpPOE€ CMEKHOE, IO
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KOTOPOMY MOKHO CHAITb 4YaCTOTy, a 3TO HE JOIMYyCTUMO (MO?RH() YHUYUYTOXKUTHL CaMOI'0

ceds1). Kpome Toro, okonuanue yncna = 003 (nama nuk). Eciin 6e3 KOHTPOJIsi ABUTATHCS 110

psaay 001, moxkHo ""HapBaThcs'' HA MMKOBYIO 1aMy, H Pa3pylIUTh BCe, YTO ObLJIO CO31aHO

a0 3TOro. HOTOMy, HE pa3rajiaB (He pemnB) npoﬁ.neMy MPOCTBIX YHUCEJI 110 TPUAAEC, HEJIB3H

"yCcoBepIIEeHCTBOBATH' HH OAHY OMOCTPYKTYPY (0co0eHHO MoO3r). JlOMONTHUTENbHBIN

KOHTPOJIb 32 TpUAAoM - B 12 -l cucTeMe CUMCIIEHUS] OKOHYaHUE LEHTpaIbHOro yucia = "B"

(11), mmu Ty3. Urpa B "ouko" - meHTp U 2 cOOKY.

<10>| <8> <12>

5631 | 12777 | 3313 | [locranoBka 3a1aum Gblaa 3anucana u Jiijepy, HO TOYHO eé

5119 | 11777 | 2B67 | pocnpomssén Mymkun.

4607 | 10777 | 27BB

4095 | 7777 | 2453 | 3BecTHBIMHM COBPEMEHHOI HAyKe METOaMM 3a/1a4a He

3583 | 6777 | 20A7 | pemaercs.

3071 | 5777 | 193B

2559 | 4777 | 1593 [Tpoctoe nobasnenue <777> K YUCIOBOMY PALY TOXKE JAeT

2047 | 3777 1227 | B<12>3,7, 1y3 (B, uiu 11). Ho u3 HUX HaJ0 MOTY4YUTH HE

1535 | 2777 A7B | TOJIBKO IIPOCTBIC YHCJIA, HO ¥ CMEXKHBIC - IIPOCTHIC U IIOCTPOUTH

1023 | 1777 713 "nmecrauny" nis 3HaueHu X ¢ okoHYaHusIMu 775 u 777 B <8>wu

511 777 367 | 3HaueHuil Y ¢ okoHyanusimu 777 u 001 B <8>.

-1 -1 -1
<10> <8§> <12> <10> <8> <12> KpOMe TOro, JOJ2KHO OBITh COOTBETCTBUE
pany Gopmyi, IpOCTOE YUCIIO
o1l 777 367 1535 | 2777 A7B (OTHOBPEMEHHO CO CMEKHBIM), a TAK)KE

2047 | 3777 | 1227 | 3071 | 5777 193B (bopmyre "necTHHIE". PACCMOTPHM PAIL,
3583 | 6777 | 20A7* | 4607 | 10777 | 27BB chopMHUPOBaHHBIN "TIPABMIIHHO", TO €CTh
S119 | 11777 | 2B67 | 6143 | 13777 | 367B | {elta = 1536:
6655 | 14777 | 3A27 | 7679 | 16777 | 453B | jleppie 3 komoHKH - 3T0 rpymnna A0TNOJHEHUI
8191 | 17777 | 48A7 | 9215 | 21777 | 53BB | (7 g <12>), npaBbie 3 KonoHKH - Ga3a.
9727 | 22777 | 5767 | 10751 | 24777 | 627B | 3p&3n0uKoii OTMEUEHBI POCTHIC YACIA.
11263 | 25777 | 6627 | 12287 | 27777 | 713B | OcuoBanwue - 310 6a3a, u & HAm0 HANWTH.
12799 | 30777 | 74A7 | 13823 | 32777 | 7BBB | Kaprsl - nojckaska K HOMCKY.
14335 | 33777 | 8367 | 15359 | 35777 | 8A7B* | ITuku, kpectu, OyOHBI, YEPBU -
15871 | 36777 | 9227 | 16895 | 40777 | 993B | Dro 775, 777(7), 777(B), 001.
17407 | 41777 | AOA7 | 18431 | 43777 | ATBB
18943 | 44777 | AB67 | 19967 | 46777 | B67B | Beipaxkenue '""Her xoaa, xoau ¢ 0yoei'" -
20479 | 47777 | BA27* | 21503 | 51777 | 1053B | 3T0 cBA3aTh CHCTEMY, HaYMHas ¢ 0a3bl.
22015 | 52777 | 108A7 | 23039 | 54777 | 113BB*
23551 | 55777 | 11767 | 24575 | 57777 | 1227B | Eciu npu 5Tom paspyinaercs CTPYKTypa,
25087 | 60777 | 12627 | 26111 | 62777 | 1313B* | T0 6a3a BLIOpaHa Hey/auHo.

OTmeTnM, 4TO ""KpecTn'' - 3TO KpecT, HCMOJIb3YeTCs B PeJIUTUsX, U B BOifHaX (Mey).

"ByoHb1" - 310 IKT. JleBee kpecta (775)- "nukn", nam Mactepok Macrepa (MaCOHCKHUIA

CHMBOJI). DTOT K€ CHMBOJI - MUKOBasi aMa.

O6parnoe 3Hauenwue (001) - aTo cepare (KU3HB).

IHonbiTKa CBA3ATH JieBbIe M NIPaBble Psiibl U ecTh 3a1a4a "'[lukoBoii 1ambl".
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MBI

HMeeM IOCJaed0BaTeIbHbIil nepexon

MArHMTHOro umMiyJjbCa Ha 49acCToTax, Oﬂpe[le.ﬂéHHLIX B CBfI3KE, B HeﬁTpHHHOM aToMe

(Mo3r). IIpu 3TOM NMOBBIMAETCA KadecTBO Mo3ra. CBsI3Ka J0J5KHA copepxaTh S12 cTpok

(Mo 4yucay cBsi3eil CTPYKTYPHI), H HeBEPHBbIH BbIOOP XO0TsI ObI OJHOM CTPOKH NMPUBOAMUT K

pa3pylIeHHUI0 BCeH CTPYKTYPHI (MJIM K €€ npekIeBpeMeHHOMY HCYe3HOBeHN D). OTMeTHM,

4YTO NMOMCK MPOU3BOIAUTCS HA YHUCJIAX, He 00padaTbiBaeMbIX COBpeMeHHbIMU JBM.

st moctpoeHust ynpasiieHust BO3bMEM (13 Tabauile) Tosibko 23039 54777 113BB.

Cymma
10 cucrema 8 cucrema 12 cucrema | (mpocrtoe+ Pa3noxenue Yucao
CMeKHOoe)/2
23039 = 54777 113BB 23040 29%3%3%5
1919*%12+11 MPOCTOE
23041 = 55001 11401
1920%12+1 CMEXHOE
6723587279 = 62060346317 | 1377870A3B | 6723587280 | 2**3*5%28014947
560298939*12+11 MPOCTOE
6723587281 = 62060346321 | 1377870A41
560298940 12+1 CMEXHOE

B3sThIX 2 mpoCTHIX YHWClIa HE MOAXOIAT U CO3JaHUSl CTPYKTYpbl YTpaBieHUS,

coxepxart "0abyimro".

Korma Oynmer momoOpana mapa MpOCTHIX 4uCeN (MIPOCTOE M CMEXKHOE), Y KOTOPBIX

coOrotaerc:

- cyMMa/2 He JIOJDKHA JEIUThCS Ha 3;

- OKOHYAHHE YHcia B 8 cucreme = 7, CMEKHOro = 1;

- OKOHYaHHe unciaa B 12 cucreme = B, cmexHoro = 1,

Brimomasercs YCJIIOBUE IIPUBA3KHU K OCTATKYy. Ocrarox JOJIKEH OBITE OEJIbIM YU CJIIOM.

Wrak, uz psapa 1, 2, 3,5, 7, 11 yOpana 3.

N3 ocraBmuxcs: 1, 7, 11 (B) - ucnons3yercs B 4ucie;

2 - kBapieBaHue (Co3aaHue KBapIieBOro renepaTopa);

5 - CBA3b C IICHTOW aTOMHOM CTPYKTYpBHI.

OcTaTok - MaHTHCCA YaCTOTHBI, OKTaBa - CTCIICHb KBApLICBAHUA.

Yucio cBsa3elt ¢ MEHTOM aTOMHBIX CTPYKTYP HE JOJKHO ObITh MeHbIIe 12.

—256 —




A.M.Xarb1608B «[IpuHIHIBEL Y IpaBIeHUsD»

ITo octatky popmupyeTcst H30TONMHBIN psifl (BKIIIOYAs U MaTEpUATbHBIA MUD).

B nosy4eHHOM OCTaTKe He JOJKHO OBITh MPOCTHIX urcen (kpome 1, 2, 5) mmxe 23!

3az[atm, KOTOPLIC TOCTABJICHLI BO I'JIaBY YyTIJIa:
- MCTOA HaAXOXKXACHUA ITPOCTBIX YHUCECI C 3aJaHHBIMU CBOﬁCTBaMH;

- peuieHue Teopembl Pepma.

I/I3BGCTHO, 4TO OTH 3aJa4U HC PCIICHLI.

Yro u3BecTHO 00 MHBIX CTPyKTYypax YnpasjeHus?

Bropoii Tun CTpyKTYpBI YHNIpaB/IeHHS.

DTO ynpaBiieHHE, IOCTPOEHHOE Ha 30JI0TOM ceueHuu. FIMeHHO B Hell permaercs 3agaya
®depma, a pag GuboHAUYN UCTIONB3YyeTCs s popMupoBanus OuTo-GyHKIMHA, WK CTPYKTYP
JKUBOW KJIIETKH C 3a/JIaHHBIMH CBOWCTBaMH, HE "OOBEHMIAHHOW" JUIIHUMH KOHTPOJIHHBIMU

qaCTOTaMu.

Tperuii Tun CTPpyKTYpHI YIpaBJeHUS.

K sromy Tumy otnocurcs Cucrema Ynpasnenus: FOro-Boctokom 3emmu (Kuraii, Kopes,
U T.J.).

[TpuHIMn ynpaBieHUs MOCTPOCH Ha 3akoHaxX (hopMbl. DOPMBI ATOMHBIX CTPYKTYp (UX
TPUIUINOHBI) POPMHUPYIOT YIPABISAIOIINE MTOCIEA0BATEILHOCTH, KOTOPBIM CIIEAYIOT FeHOTHIIHI,
MO3TI' KOTOPBIX HACTPOEH Ha MPHUEM Takol MHPopManuu. MOXHO BBIYUUTh KUTAMCKUN SI3BIK,

TOBOPUTH HAa HEM, HO yIIpaBJIeHHUE OYyJET 10 TUITY OJUH.

Kak npousBoaurcs ynpasJienue?

VYrpaBieHue mo THIY OJWH MPOU3BOJIUTCS MO MPUHIMIMY "CEHO - colomMa', Kak ObLIO
MPUHSTO paHbLIE B ApMUH.

CoortserctBytommii Kommiekc, o IIporpamme mogHumarn (pocToe YUCIo0) UITH CHIDKAI
(cMeXHOE) TOTEHIMAbl ATOMHOW CTPYKTYpPBI, HCIONB3Yys COOCTBEHHBIE BO3MOXKHOCTH.
[Tpumep. Kommnekc B ABcTpasinu umeet 448 nupamu, BKJIro4Yas 32 mupaMu/ibl ¢ TiaBaronien
reomerpueid. [Tupamuaa Xeorca umeer eni€ 3 BCTPOCHHBIX MUPAMUJIbI HA BBICOKHMX OKTaBax,

OJIHA U3 HUX UMEET paauariioHHble 4acToTh ('mpoksitae hpapaoHoB").
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[Ipenens! yripaBieHus - OTIEIBHBIN pa3ien. ATOMHBIE CTPYKTYphI HEIb3sl paCTSITUBATh U
C)KAMaTh 10 OECKOHEYHOCTH, ¥ MTPH U3MEHEHHUHU TOTCHIIMAIOB MEHSIOTCS HE TOJIBKO (OPMBEI,
HO ¥ OOMEHHBIE TIPOIIECCHI.

CBOICTBO BHEUTHETO PETYJIUPOBAHUS OOMEHHBIX IMPOILIECCOB MPHUBOIUT K TOMY, YTO B
0001 OMOCTPYKTYpe HE JOJDKHO OBITh HE YMPaBISIEMBIX KJIETOK, M TeM 0oJiee CTaOMIIbHBIX

HU30TOIIOB.

Ilepenaya u npuém

Hcnonb3ys My3bIKaJIbHbIE CBOICTBA aTOMHBIX CTPYKTYyp (paszen "My3blkanbHas
rpamMoTa aTOMHBIX CTPYKTYp", 1 "My3bIKanbHas Ta0IuIla XMMUYECKHUX JIEeMeHTOB Makcuma'),
CucreMsl YrpaBieHus MPOU3BOIAT NPUEM U Tiepeaady UHPOpMAIK, KOHTPOIUPYS IPU 3TOM
COCTOSIHUE MaTepUATbHBIX U HE MAaTEPHATIBLHBIX CTPYKTYD.

Kaxxnas moceuika 3akara B paMKH, B Hell ecTh ajipec, popma UCTIOITHEHUS, TEKCT.

C 2007 roza Bce TEKCTHI - TOJIBKO Ha PYCCKOM si3bIKeE (33 OYKBBI), KOTUPOBKA CITYKEOHBIX
MPU3HAKOB Ta XKe.

OObIuHBIN TEKCT mepenaéres B pamkax 2 oktaB (I u 2 okTaBbl MUAHUHO, 12 TOHOB).
CrenuanbHbli TEKCT KOJIUPYETCSl KOMaHAHOW cTpokoil (8 ToHOB,). OIMH U3 NPUMEPOB

CIIeIMaIbHON KOTUPOBKU:

DO W cromHnTh, BRITOJIHUTH
RE O6nexT (HJIO), MaTepuaabHas CTPYKTypa
MI [IpousBecTy HEMENIEHHBIN ITyCK
FA Pa3nenenne koMaH bl
SOL XKnate (Bpemsi OyieT yKazaHo)
LA Toapko g aroneu
SI JBwxenue (ayisa HJ10)
NA YHUUTOXKUTH, yOpaTh

Ha xomany HakmagpiBaeTCs MyJIbTUIITMKATUBHAS MacKa 1o TUIy yuciia @uboHauyu.
[Tpumep koMaHABL: "MOAHATH OOBEKT"
DOREFAREMIFADOSIFAXXXXXXXXXXXX..

X - Macka, 3a HeH - TeKCT JIJIs OOPTOBOTO KOMITBIOTEPA.

YenoBek BOCHPUHHUMAET KOMaHy, MCIOJb3Yysl Pe30HAHCHBbIE KOHTYpa MO3BOHOYHMKA!
"CUHOW YyBCTBYIO - OnoHauHKA". Micnonb3ytorces 24 mo3BoHKA (2 OKTaBbl) U § MO3BOHKOB -
KOMaH/1a.

Komanpaa noBropsiercs 6 pas, u eciau UAET MOBBILIEHUE TNIOTHOCTH MOTEHIIUAIOB, TO - K

HCIIOJIHCHUTIO, €CJIM CHUXXCHUC - K YAAJICHUIO.

—258 -



A.M.Xarb1608B «[IpuHIHIBEL Y IpaBIeHUsD»

Ha 3emie HeT mOCTOPOHHHX OHMOCTPYKTYp, KaKAas U3 HUX MMEET HEKOTOPBI Habop
4acTOT, U BCE BMECTe OHM cOOpaHbl y denoBeka. [IponsBoautcs n3OuparenbHblii KOHTPOIIb
IPyII YacTOT, ¥ IIPU 3TOM aKTUBU3UPYETCs HeKast OMOCTPYKTypa, Hanpumep, kiion. B paznene
"KouTpomis" moapoOHO JaHbl CIOCOOBI KOHTPOJIS, BEIOOp aapeca.

Koman 1 mockutatoTest 1160 BCeM, TMO0 OT/IETHHBIM TeHOTHIIAM.

[Tpumep. Komanapl mo pacmmdppoBKe HOBBIX TEXHHYECKUX PEIICHHUH MMOCHUTAIOTCS BCEM,
HO TMPUHATH MX MOTYT TOJBKO T€, KTO SHILMKIONEIWYECKH IOJTOTOBJIEH W UMEET MO3T,

HACTPOCHHBIN Ha MPUEM KOMaH]I.

VY mroneit obpaTHas CBs3b (MTOTH KOHTPOJISI) OCYIISCTBISIETCS Yepe3 MO3KEUOK Kak
CTPYKTYpPY - KOHIICHTPATOp C HCIOJIb30BaHMEM aHTEHH (BoJIOCHI). B ceBepHOl AMepuke

I/IHI[CI\/'IHBI CHHUMaJIN CKaJIbII, y61/1pa51 TEM CaMbIM aHTCHHEBI U JIUIIAas MO3TI II€pCaaBaTh 9TO-1100.

YenoBek MOKET MOIMYYUTh JocTyl K Cucteme YipaBieHUs, HO HE MOXET €10 YIPaBIATh

- HeT "6a0ynu".

IIporxossl.

Jns  HemomyIieHUs CTUXHHHBIX OecropsiikoB W xaoca Cucrtema YmpaBieHUS
MPOU3BOIUT 3amuch lIporpammbl TeMm, KTO MMEET Ha 3TOT MOMEHT BC€ BO3MOXHOCTHU IO
npuémy uHpOpMaLUH.

1200 - nernss [Iporpamma Oblia 3amucaHa npeacTaBUTessIM ieMeHu Maiis (Kommuieke
AHJIbI), 3aBepmenue [Iporpammer - 2012 rog.

B pamkax stoit IIporpammel Hoctpagamycy 3amucanu 500 netHioro IIporpammy,
3aBepienue - 2000 rog,

B 1888 rony Obuia 3anucana 100 netsist [Iporpamma, kotopasi Oblia BBINOJIHEHA Ha
100%.

O3ByuuBaHue 3Tux [IporpamMm BEITJISIAUT Kak "popovYecTBO".

AHanornussle "mpopodectsa' 3anuchiBaauch U B pamkax 100 nerneit IIporpammsl,
Kunapky 3anucanu no 2100 roaa.

HekoTopsie MHIMBUTYYMBI IOJTy4Yally 3allMCH, KOTOPBIE JOKHBI ObLIH TPOU30UTH Yepes3
HECKOJILKO JHEM.

Ha ce200na 3ma npakmuka npekpauieHa.

DddexTer Banru u npounx npopuriateneit nansl B pasaene "Oddekt Banru".
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PS. B cBa3u ¢ Tem, uro ¢ 2007 rona Cucrema YnpapieHUs MOJHOCTBIO NEpEIIa Ha
PYCCKHIA SI3BIK, OHA OOJIBIIIE HE BOCTIPUHUMAET TEKCTHI (5KaJIO0BI, MPOCKOBI K TIPOYEE) Ha APYTHX
SI3BIKAX - TOJIBKO HAa PYCCKOM (TIPaBHIIBHOM).

AHTIUICKHH, apaOCKUI U TPOYKeE - 3TO A3BIKU IJIs1 6a3apHBIX (PHIHOYHBIX OTHOILCHHIHA).
KcraTh, yKpanHCKOTO s13bIKa HET /1aXKe B 3TOM CITHCKE.

Jnst moHuMaHusi OCHOB (DOPMHUPOBAHMS SI3bIKA MOXKHO COCJIaThCsi Ha "MOpPO30BCKHIA
kBaapatr" (H.Mopo3os, Xpucroc, Tom 3. I'maBa "bor u cioso").

Heobxogmmo ydecTb, 4YTO MPOU3HOIICHHE, OCOOEHHO OYyKBBHI "p" MOMKHO OBITH

MMpaBUJIbHBIM, TCKCT - 0e3 MbIyaHus 1 0e3 MG)KI[OMGTI/II\/'I U IpCAbIXAaTCIbHBIX 3BYKOB.
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Bertep v uHBbIE Uyeca B NpHpoe

Ha 3emne (1 Ha HekoTOphIX maHerax) ['uapomereonentp (I'MLI) 3amerun, uro uHoraa
MOSIBJISIFOTCSL BETEpP, IIyHaMH, TOPHAJI0, CMEPUM U MPOYME TMOJIE3HbIE IJISl 3JOPOBBS YeJIOBEKa
MPUPOJIHBIE SIBIICHUS.

OO0bsicHenus, kak npasuiio, Aa€t "mpodeccop” mo HTB - "IUKIOHB U aHTHIIMKIOHBI
pas0ymeBanuch". B cBo€ Bpems 3Toro "mpodeccopa” BeITHAIM 32 HEYCIIEBAEMOCTh € 2 Kypca
MOPCKOTO yUUJIUIIA.

Hayunas 6a3a I'mapomereornentpa m camoro '"mpodeccopa" - O.I'enpu, "Boxns
KPACHOKOXHUX":

"Berep moJiyuaercst HOTOMY, 4TO AepeBbs KadawTcs''.
Tenepb monpo0yiiTe 0TBETUTH HA BONPOCHI:
1. Umeem atom bopa u Tabnuiry Menaeneesa (DPnéposa).

OpOuTHI 1IEKTPOHOB (PUKCHPOBAHBI, U3MEHATHCA OHU HEe MOryT. OIHaKO U3BECTHO, UTO
SHTPOMNUS PACTET, TO €CTh IHEPIeTUUECKAsl COCTABIIAIOIIAs Bo3pacTaeT. Torna - riae HaXoAuTCs
"3aBoJ MuKoOsiHA", KOTOpPBIM KOPMUT aTOM U MOTYT JIM HE CBSI3aHHBIE JIPYT C APYTOM aTOMBI

nepeMeniaTbes?

2. Jlng Toro, 4TroOBI TMOSBUJICA LHKIOH WM AHTUIHMKIOH, HEOOXOIWMO H3MEHHTHh

TeMIiepaTypy u AaBieHus. Kakoe OTHOIIEHHE UMEET aTOM K 3TUM Ipolieccam?
3. EnuncTBEeHHBIN BeTep, KOTOPBIM HAyYHO 3a()UKCUPOBAH - 3TO COTHEYHBIN.

Ho HU3BCCTHO, YTO COJTHEUHBIHN BCTCP HC BJIMACT HAa HUKIIOHBI 1 aHTUITUKJIOHBI.

Torpaa 3a cy€T yero Ha OrpOMHON TEPPUTOPUH PE3KO MEHSIOTCS yCIOBUSA?

4. IToxa3anust 6apoMETPOB HE COOTBETCTBYIOT YCTAHOBJICHHBIM HOPMaM - €CJIN JaBJICHNE
BBICOKOE, JTOJDKHO OBITH COJMHEYHO M cyxo. Habmiomaercss oOparnas kapTuHa. MoXeT nu

G6apomeTp BpatTh?

5. Korga-to I'MI] noctaTouHno TouHO mpecka3biBai moroay. Jis 3Toro ObutH 1eayIKu
1 0a0yIIKH, KOTOPBIE [0 COCTOSIHUIO CBOMX KOCTEH Onpeensiy, Koraa OyaeT J0xK/Ib.
JIonOTHUTENBHO - OBUIHM TPUMETHL. Bee 3T0 mepeBoauioch B "omaaunyo rpaMmoTy", rae

0abymiexk W AeAylieKk y)ke He ObUIo, X yKe He a(uImMpoBaiu, MOKa3biBask COBPEMEHHBIE
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KOMIIBIOTEPBI, @ MIPUMEThl MPEACTABISINCh KaK '"HapoAHbIE H3bICKAaHUA", HE HMEIOLIUe

OTHoOIIIeHUs K Hayke. [loueMy cerogHst koctu He paboTaroT?

6. Ecnun arom uMeeT (PUKCHPOBAHHBIA pa3Mep, U MOSIBISETCS BETEP, 3HAYUT aTOM

"mobexain". Torga 6erath TOJDKHBI Bce aTOMBI Ha 3emute. [louemy sToro Her?

CnucoKk MOKHO NPOAOJ/KUTH, HO OTBeTHI Bbl He moJryuure.
MHeHue TWIEeTAHTA OT HAYKH.

CoBpeMeHHOU (u3uKe U3BECTHBI aroM bopa, Tabmuma MenneneeBa (Paéposa),
"nomanunas rpamora” (yaoOHee UCIOb30BaTh "KUIOBATT" BMECTO "KWIIONOIMIA/E"), a TaKXKe

MOCJIEIOBATEIbHOCTh U3YUCHUS:
TBépaoe Tes10 -> KUAKOCTH -> ra3 - > He OPraHM30BaHHAsA MJIa3Ma.
ATOM, KOHEYHO, UIIYT B TBEPAOM Teie. [Ipu 3ToM ceblatoTes Ha APEBHOCTH, BKIIIOYAs U
[Inarona (cpeanue Beka). He 3HaHUE CTPYKTypbl aroMa MPUBOAUT K IOCTPOCHHUIO
CUHXpO(a3zaTpOHOB, KOJUIAHEPOB, MOMCKY KOCMHUUYECKUX YaCTHII.

IIpeoGpa3yem mociie10BaTEIbHOCTD H3YyYEHHS:

Brbicoko opranu3zoBaHHasi mjiasmMa (He HHEPUMOHHAS Macca) -> ras -> KUIAKOCTb ->

TBEpAOE Telo.

Bwmecro "nomanuHon rpaMoThl" BBEIEM MHBIE KOHCTAHTHI U MOHSTHSA, @ BMECTO aToMa

bopa npencraBum atomuyto ctpyktypy DI - t - k (cMoTpu paznen: ATOMHBIE CTPYKTYPBHI).

Bces cTpykTypa cBsizaHa enuHON peméTkoi (27 KyOukoB, 54 y3ina).

Di-cTpykrypa - 8 nonekadapanbHo-ukocadapanbHbIX (DI) 610ka, KaxapIii 070K UMeeT
BinokeHHble DI Omoka (Bcero B ogHoMm DI 6moke 44 Bnoxenus). CTpyKTypa MOCTpOCHA C
UCIIONIb30BAaHUEM  CBOWCTB  30JIOTOTO CCUCHHUHI. CocTosiHME€  CTPYKTYpBI -

BBICOKOOpraHM30BaHHas MiasMa. Ha 3emse Her npubopoB, KOTOpble Morium Obl €€

0OHApYXUTh.
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DT0 - TreHepaTop aTOMHOHN CTpPyKTyphl. Pabora renepatopa 3amaércs Cucremoit

Ynpasnenus 3emiin.

t-cTpykTypa - 12 GJI0KOB TETpa’ApoB. DTO CBSA3b BCEX FEHEPATOPOB B OJIHO Iiejoe. JTa

CBSI3b UMEET MPAMOE OTHOLLIEHHE KO BCEM U3MEHEHHSM B ATOMHOM CTPYKTYpE.

k-cTpykTypa - 1 OIOK OKTadapaibHO-UKOCAdIpalibHAsl CTPYKTypa, wumeer 16
OJIMHAKOBBIX OJIOKOB (BimokeHmil). IlocTpoena Ha mpocThix umciaax. Ha k- cTpykrype
noctpoeHa Ttabmuna MennaeneeBa (DnépoBa), HO TaM HUYETO0 HE JIETAET, €CTh TOJBKO

KoJie0aTeNbHEIN mporiecc.

IpuHUMNO moJiyyeHnsi 4acTOT B K-CTPyKType onucaH B padoTax aBTopa.
Ha ceroanst 3Tux yactot 60s1ee 7 MAJUTHAPIOB.
HNrak, umeem peliéTKy € BJI0KEHHBIMU ATOMHBIMHU CTPYKTYPaMM.

Jaxxe u3 pU3NKN U3BECTHO, UTO HA ONpeaenéHHol rimyoune Haxoautes 8640000 "mmu".

Onu Ha3BaHBI MATHUTHBIMU MEpUIUAHAMM.
Tenepsb 10, 4TO pHU3MKE HE U3BECTHO:

Ha rny6oune h = -4400 merpoB Haxomarcs Cucrema YmpaieHus W Komruiekce
VYnpasienus, a Takxkxe Cucremsl Kontpons, O6bextsl [loakauku, Perpancnsatopsl, Koneunsie

tepmuHaIbl, 006ekTH (HIJIO).

W3 ¢pusnkn u3BECTHO, 4TO HA 3eMJie ecTh aTMoc(depa, HO HEM3BECTHO KaKasl.

Pacnipenenenne armocdeps! (K-cTpyKTyphl):

N cinos h merpos Hasnauyenue OxTaBbl
Ot Ho
1 -4400 -2200 | MadopmanrioHHbIE CTPYKTYPBI 77 - 127
2 -2200 0 "T'uppodonnas” cTpykTypa. 27-31,53-63
3 0 1000 | OcHOBHAasI CTPYKTypa 15-71
4 1000 3200 | BropuuHas cTpyKTypa 21-71
5 3200 6600 | CTpykTypa NOAKaYKH 21 -48
6 6600 9640 | CtpykTypa pacupeneneHus 21-53
7 9640 12400 | CtpykTypa Matepuan3aiuun 15-63

B o0mem ciaydyae mMbl MMeeM HMHKYOaTop, B koropoM Cucrema YmnpasieHHs

pPa3sBoOaMT OMOCTPYKTYpPHI 0 3aganHoi IIporpamme.
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Paccmorpum ciou:

1. Ha h = -2200 naxomsarcs wmHpopmanmonusie muHbl (8640000), mo h = -4400
pacrosiaratorcsi Bce CTpyKTypsl YmpasieHus. OoMeH nHdopmarpeid Be1€Tcsi B 3TOM cJoe.
Hagepx undopmanms moctymnaer mo tTpydkam cBs3u. Kak mpaBuio, HaJ HEW CTOUT LEPKOBb
(xoctén, MeueTh). LlepkoBHBIE COOpPYKEHUS, KOTOPHIE CTOAT ""HE HA MeCTe", SBJISIFOTCS JTUTIOMN.

B stom cnoe paboratot yactoTsl k-ctpyktyp u3 oktaB 77, 88, 96, 111, 118, 121, 123,

127.

2. Crnoit 2 yaukaneH. B mepByio odepenp Tem, 4TO BCE MPUOOPHI, U300pETEHHBIC IS
TUAPOAKYCTUKH, pa0OTAIOT
10 h = -2200 m. Dot cioit - akkymynsaTop 3emiu, B HEM Bce 100% 3amacoB TpuTus,

KOTOpBI HeoOxomuM aiist 00bexToB (HJIO) u 11 xu3zHeobecnedeHns Bcex OUOCTPYKTYP.

3. Croii 3 mpuHATO CUUTATH "MO3TOM aTMOC(EpHI”, B ’TOM CJI0€ €CTh BCe He0OX0AUMbIe
JJIS CyLIeCTBOBAHUSI OMOCTPYKTYP 4ACTOTHI, BKJIIOYAs YacCTOTHl CYHIECTBOBAHHUS HOBBIX

[IporpaMMHBIX 4acTOT.

4. Croii 4 - BTOpUYHBINA, HO B HEM HET 4acTOT K - CTpyKTyp 15 OKTaBbI, OTCYTCTBHE ITHX
YacTOT BBI3BIBAET acTMy (Mpu moabEéMe Ha TOpy - "HexBaTrka kuciopona"). OmgHako eciu
OMOCTPYKTypa HAXOIUTCS BO BHEIIHEM panuyce neictBusi Komriekca YmpaBieHUs, 3THX
HEYZ00CTB HET, TaM 4acTOT 15 OKTaBbl B M30BITKE, MOXKHO JlaXKe JICUYUTh acTMy. Bce oGnaka
Hwke 1200 MeTpoB He omyckaroTcs. B 3ToM ciioif MakCHMyM MOTEHITHATIOB YacTOT K-CTpyKTYp

okTaB 21, 27.

5. Cioii 5 - cTpyKTypa MOJKaYKu. DTO YaCTOThI K-CTPpyKTyp U3 AuanazoHa okTas 21 - 48.
D10 - camblid "yMHBIA" cioil, KoMiuiekchl YpaBieHHs 4epe3 HEero MPOM3BOISIT MOAKAUYKY
mo3ra armocdepsl. To ectb ecnmu Mo3r atmochepsl nmeer meHee 33% U He crocoOeH

conpoBoxaars [Iporpammy, To B citoe 5 Bcerna umeem noreHnuai Boime 100%.

6. Cnoit 6 - pacmpenenenue. Kpome wucronHeHuss QyHKIUNA CJIOS 5 B 9TOM CJIOE

MPOU3BOAUTCS TOZUPOBAHHOE pacipeAesiCHuEe paIuallMOHHbIX YaCTOT.
7. Crno#t 7 - caMblii mHTepecHbId. VI3 HEro OOBIUHO, KaK MPABUIIO, CHIMSTCS KIIOIIHI,

JATYHIKM W uHble oburtarenn 3emnu. Ho 10 ocblmanuss OoHM OBUIM B CTPYKType HeE

MaTepHaHBHOﬁ MacCChbl, TO €CTb T'YMaHOUJJaMH.
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Ecnu B 3T0 BpeMs HaJ 3aJaHHOW TEPPUTOPUEH HET T'YMaHOHUIOB, MOKET IOSIBUTHCS
KUCJIOTHBIN 10Kk, TO €cTh pH yBenmuuuBaercs 1o 1.
B sTOM Xe ciioe mpouCcXOoauT MpU HEOOXOAMMOCTH Matepuanu3amus oosektoB (HJIO)

JJIA UCITOJIHCHHUA aBTOHOMHBIX HporpaMM.

Nrtak, Ml MeeM MHKY0ATOp, TO €CTh Cpely, B KOTOPOH CO3/1aHbl BCE YCJIOBHS IJIsSI

ynpasneHus, umeeM CructeMy YnpaBieHHs] U OUOCTPYKTYpPbI, KOTOpbIE TPEOYIOT yIpaBICHUSI.

Kak npoucxoaut ynpasiienue?

Bepnémcsa k ocHOBaM.

Bce k - cTpykTyphl co3aaBaiCh ¢ UCTIOIB30BAHNUEM MPOCTHIX YUCE, IPH 3TOM IIPOCTOE
YHUCIIO - J00aBUTh, CMEKHOE K HEMY - U3bSTh, UX CyMMa/2 - g (POPMHPOBAHUS OKTaBbI

KBaplEeBaHUs yNPaBISIOUNX QyHKINH.

Crpykrypa DI - 310 "3aBog Muxkosina'" nis K - cTpykTypsl, u t - CTPyKTypa - 3T0

c(pMHKTEp N0 THILYy TPUITEPA.

I[lo mepe wucnomHeHus K-CTpykTypa pacxolIyeT TMOTCHLHUANbl, pa3Mep pemeTKa
U3MEHSETCs, IPOUCXOAUT MEPEKIIIOYCHHE TpUrTepa (t-CTpyKTypa) ¥ IPOU3BOAUTCS U3BATHE U3

BepxHero cinosi DI-CTpyKTypsl.

3anacoB B DI-cTpykType XBaTUT HA MHJIHAPAbI TPUJIJIMOHOB JIeT.

Ho npu n3baTHN pazmep pemeéTKy yBeIMUNBaETCs, TaK KaK CHU)KAETCSl OKTaBa BHEIIHETO
Closi. DTO MPUBOAUT K CMEIICHUIO TPYIIbI peméTok. Eciiu mocMoTpeTs Ha 3TO CO CTOPOHBI

ATOMHOM CTPYKTYpBI, TO UCXOJHAsl CTPYKTYpa OCTAETCsl Ha MECTE, & COCEHSAS CABUTAETC.

MaxkcumanbHbiil % cxatud - pactskenus (+/-)124%.
[Tocne wusbsaTuss B DI-cTpykType mnpoucxoauT mnepepactpencneane u e€ Qopma

COOTBETCTBYET HOPME.
Tak kak Bce mpUOOPHI CO3/1aHBI OTHOCHTEIBHO YacCTOT K- CTPYKTYp, OHH MOTYT JIMIIb

(UKCUPOBATh CMEIICHUE MaTePHATBHBIX CTPYKTYP (raza) u3 auara3ona 9actoT 15 - 21 okraB

1 BOAbI (10 38 OKTaBHI).
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Jlo BBona HoBo# IIporpamMmel mporecc U3bBATHS MIENT B Auana3oHe u3bATHs (+/-)2%,

MOTOMY 4YacTOThI K-CTpYKTYp, t-cTpyKTyp, DI - CTpyKTYp HE nmepecekaaucs.

BBon noBoii IIporpammer ¢ 2000 roga morpeboBan 3HAYUTEIHHBIE MOIIMHOCTH IS
UCTIOJIHEHUS, U U3BATUE CTAJIO JOCTUTATh (1+/-)33%, a 3TO MPUBOIUT HE TOJIBKO K MpeIeNbHBIM
3HAa4eHUsAM (OpMBI BIUIOTH /10 pa3pblBa CBA3EH, HO U CMELIEHHIO YacTOT, U TOrjAa 4acTtoTsl DI

- CTPYKTYp MaTepHaIu3yIOTCS.

Enunanunsie cnydan Obutu u 10 2000 roga, HO oHM OBLTH YHUKANBHEL, a ¢ 2000 roma 3To

- IPHUBBIYHOC SIBJICHUC.

[Tpumep. ['paBUTALIMOHHBIE TOTEHLIHANIBI CTPYKTYP

DI t k Hopwma
N3menenus < 2% - - (+/-)42 Mmm 740
W3menenus < 12% - (+/-)12 mm (+/-)42 mm 740
N3menenus < 33% (+/-)33 mm (+/-)33 mm (+/-)33 MM 740

Jst k-ctpyktyp umeem 720 MM (1 uaét 10%k6), HO qo0aBisroTess MM DI u t (+66), Torna

obmiee nasienue Oyner 786 MM (Ha pamocTs "mpodeccopy").

Hrak, BeTep - 3TO CBOMCTBA aTOMHBIX CTPYKTYP MeHATH (popMy 10 ypaBjieHHeM

Cucremsl YnpasJieHusl.

CoBpeMeHHBII 0apoMeTp JOHKEH UMETh 3 CTPEJIKH:
- 1315t K-cTpyKTyp OT cHera 110 "o4eHb cyxo", HO ¢ moxaém (712 - 754 mm);
- st t-CTpYKTYp - Oerute B anteky (0 - 33 mm);

- g DI- ctpykryp - ogeHbTe nuisiy, nHade cHeceéT kpoiury (0 - 33 mm).
[Ipu 3HayeHwwM naBieHus 666 MM MPOMCXOAUT pa3phiB arMmochepsl, GopmupoBaHue
MTHOBEHHOTO yparasa, IlyHamMH, TOpPHaJI0. DTO MPOUCXOIUT TOJBKO B Cilydae, KOrja ecTh

"moBecok" DI u (unm) t-CTpyKTYD.

B otnmuuume ot ['mapomereoniertpa (I'MLI), roMox03siiku 0OpaTHiii BHUMaHUE HA TO, YTO

BeTep OBIBACT pa3HBIN U AYET HE TaK, Kak npejackaspiBaet [ MLI.

Br1 MokeTe 3aMeTuTh, Kak OeryT objaka, HO BHU3Y - IITWJIb, 1 HA000POT.

[Tpu u3MeHeHnH MOTEHLIUAIOB K-CTPYKTYp MEHsIETCA U TeMIepaTypa.
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Ipumep 1.
[Ipy m3MeHeHUU MaHTHCC 4YacTOT K-CTpyKTyp B cioe 4 TpOU3BOJUTCS H3MEHEHUE
MOTCHUUAJIOB U NPOUCXOAUT CMCHICHUC CPCIALI B CJIOC, IIPU 3TOM B CJIOAX 3, 5 HOpMa, U Ha

rpaHuIax cIoéB caaboe TaMUHAPHOE TEUEHUE, HO B clloe 4 GopMUpyeTCs BETEP.

Ipumep 2.
B ciydasx 3HaUMTENBHOrO CHATHSA MOTEHIMAIOB B YaCTOTAaX K-CTPYKTYp MPOUCXOIUT
C)KaThe CJ0s CO CHIMKCHHEM TEMIIEpaTyphl, IPU 3TOM BETpa HET, a B aTMocdepe moaydaem

"Bmaruny". ITocne nogkadky u3 DI-cTpyKTypbl ClI0M BBIpaBHUBAIOTCH.
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BbsiMBbIC/BI 0 HAOTOHAaX, HJIH KAK CO3AAI0TCH CKA3KH

Jloronsl - HeOOJBIIOW (YHCICHHOCThIO TpuMepHO B 300 THICSY YEIIOBEK)
3eMIIeZIeITbYECKUI HapOJl, )KUBYIIMI B OCHOBHOM Ha riato bannuarapa (PecryOimka Mann),
KyJa oHu npunnid Mexay X u XIII Bekamu, mpuHecst ¢ co0oi cBO# riaBHBIN anTapsb - Jleoe,
CBOM CTpaHHbIE OOBIYAU U BEPOBaHUS, CBOE CAMOOBITHOE HCKYCCTBO... "YKPBIBIIUCH B TOPHBIX
ceneHusx, - numer 3tHorpag b.IllapeBckas, - TOTOHBI COXpaHSIIN IO CaMOTO TOCIEIHETO
BpPEMEHHU MHOTHE apXandyeckue o0blYan U BEPOBaHM. JTO XapakTepu3yeT U ux Mudosoruio".

Hauwunas ¢ 1931 roga, rpynna (paHiry3ckux ydeHbIX Bo TiiaBe ¢ Mapcenem ['puonem u
Kepmenoii JlutepieH nzydanu ObIT 1 MUPOBO33pEHHUE JOTOHOB. Pe3ynbTaTroM 3TO# OrpoMHOM
pabotel siBunach kHura "bremgneiii Jluc" (Ha3BaHHas TaKk MO MMEHH OJHOTO M3 CaMbIX
HOMYJISIPHBIX MEPCOHAXKEH JTOTOHCKOTO (hONIBbKIIOpa), MEPBBI TOM KOTOPOH BHILIEN B CBET B
1965 rony.

@®paHIly3CKHE STHOJOTH JJIUTENBHOE BpeMs KUIM 00K 0 OOK C IOrOHaMH, HaXxOJsCh C
NOCIACTHUMH B CaMBIX JAPYXKECKHMX OTHoIIeHusX. JloOpoe BHUMaHHME, NPOSBICHHOE
npodeccopom ['proseM U ero KouieraMu K JyXOBHOH KyJbType 3TOTO HapoJia, HAILJIO CBOH
OTKJIMK cpeau MoToHOB. Pemiennem coBera maTpuapxoB Mapcens ['puonb ObUT JOMyIIEH K
MOCBSIIEHUIO B TAITHOE 3HAHUE.

Wrak, uro HOBOTO y3HAMM (hpaHIy3CKuE YUEHBIE?

CrtpanHo, HO (aKT - €IWHCTBEHHAsh M3BECTHAs B HACTOsAIIEe BpeMs HHPOpMAIUS O
B3pbiBe Cupmyca B wmcxoauT umMeHHO OT aoroHoB. OimyOapy cooOmuian (paHI