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I'nasa 3. Teopusa 1 NpakTHKAa B ONMMCAHUH
0O0mpexTa, noAJIe:Kailero noMeneHuo B bauio

Huxaxux maiin eooowe He
cywecmeyem. JIpyzoe O0eno, umo ecmbv
eewju, 0 KOMOPsHILX AV0U HUHE20 He 3HaAMm,
U ecmb 6ewu, O KOMOPbLIX HeMHOo2Ue
NOCAWEHHBbIE NoUeMYy-MmoO He Xxomam
paccka3vieams Opyaum.

Y YesioBeyecTBa €CTh TOYKA OTCUETA — «KAK MOABLKO 00e3baHa
cxeamuad naaky, OHA CMAand «<MblcAumMsb» (BO3MOXKHO, B 3TO BpeMs
¥ TOSIBWJIACh TEOPUS OTHOCUTEJIbHOCTH). HO MBICJIUTH-TO MOKHO IIO-
pazHoMy. MOKHO MBICJIUThH, HO IIPO/OJIKATh OCTaBaThcsA 00e3bsaHOU. Kak
IIpUMep: BIUSHUE IPaBUTAIIUN Ha Pa3BUTHE HAYKU JOCTATOYHO MOAPOOHO
OTIMCAaHO, HO HAXOJSATCSA «3HATOKHM», KOTOPbIE PACCKa3bIBAIOT BCEM O TOM,
kak H. JleBamioB mNoOHHMAaJl «BJIUSHHUE 35TONW caMOW TpPaBUTAIUU».
CoBepIlleHHO MOHATHO TAKO€ JKeJIaHWe BHECTU CBOIO JIENTY B IMIOHMMaHUE
Ha3BaHHOTO IIpOIlecca, HESICHO IOYeMYy «3HATOKH» OTTAJIKUBAIOTCA OT
00111eN3BECTHON UCTHUHBI O TOM, UTO TaJieHre s010Ka Ha TosioBy HproTOHA
IIPUBEJIO K OTKPBITUIO 3aKOHOB. fI yBepeH, uTo ecyiu 661 HbIOTOH cuzaen y
CTPOSIIIETOCA JI0Ma, TO TaJieHWe KUPIIMUYa Ha TOJIOBY IPUBEJIO OBI K KyZa
0osiee CcepbE3HBIM OTKPHITHUSIM. Tak M XOueTcsl MOPEKOMEHI0BATH STHUM
«TIAcaTENAM» TIpEXKAe, YeM HAYMHATh MHUCATh, IMOCUETh Y CTPOSIIETOCS
noma. Kak fmokasbiBaeT Hayka, TpaBUTAIlMOHHOE BO3/elcTBHe Ha Mo3r
Bcerza K 4eMmy-aub0 mpuBOoAuT. MO3r He Bcerza o0s3aTesieH B CBOEM
IIPUCYTCTBUU — OBIBAIOT CJIydyad, KOTJla MPH BHITACKUBAHUU TBO3JsS U3
roJIOBbI M 03T He MTOBpeK/IaeTcs (ake eCyIi OH eCTh). ATO O TPaBUTAIINH, HA
Hel CKOpO OCTaHOBHMCS ITOAPOOHEee, HO IIOKAa — OTHOCHUTEJIBHO OOBEKTa,
KOTOPOTO HY?KHO ITOMECTUTH B baHI0.

Kak pnBurartbcsa Brepén? I[ie ke Ta TOUKa, OT KOTOPOM MOXKHO
OTTOJIKHYThCSI B TIO3HAHUU, U UTO K€ OCTAETCA — HHU BO UTO HE BEPUTH WU
BCE-TaKU MOMBITAThCs pa300PaThCs, YAAJIUB BECH MYCOP, HArPOMOXKAEHHBII
COBPEMEHHOW HAyKOHM W «3HAaTOKaMW», MHUIIYIIUMU TaK Ha3bIBaeMble
«HuccaeloBaHusA» Ha ocHoBe 3HaHUN H. JIeBamoBa B OTCYTCTBHE CBOUX.
Ecmu xouercs UYTO-TO MO3HATHh, OCMBICJIUTh W HPUMEHUTHh B JKU3HH —
npouteHus kHUr H. JlepamoBa (kak ObI ¥ KTO OBbI UTO He TOBOPHJI JaXKe C



«II€HOHW y pTa») — Mayio. ITO TOJIHKO Ta TOYKA M Ta OCHOBA, OT KOTOPOU
MoxkHO ¥ HyxkHo OTTOJIKHYTBHCA, UTOBbI MATHU BIIEPE/,
npuMeHuB «JIomary mo3HaHua». OJHA JIOMaAb HE MOKET TallUTh
IapajyIeJIbHO JIBe TeJIeTH OJAHOU OIio0siell. B 3TOM KaKablii MOXKET
ybenuThes. ATO 0O3HAYAET CIIEAYIONIEE:

- BO-TIEPBBIX, Te, KTO XOUeT YTO-TO ITO3HATh, JOJIKHBI 3a0BITh
BCE, UeMY UX yUWJIN;

- BO-BTOPBIX, Kakve Obl HU ObLIM BBIBOJBI, UX BCET/A MOKHO
OCMBICJIUTD;

- B-TPETBUX, Bepa B JKejlaHMWe MOJYyYUTh B3HAHUSA Bcerjaa
BO3HATrPak/IaeTcsA TeEM YPOBHEM 3HAHUM, KOTOPBIU JOCTYIIEH KOHKPETHOMY
YesnoBeky. K coskaseHUio, cerofHsi — KOHKpPeTHOMY reHotumy. U
«IIONPaBUTh» 3TO MOryT ToJybko IIporpammbr «Csetr/I», KOTOpBIE
obecrieuar «momnazaHue» B baHIo (ecrecTBeHHO, TpU COOCTBEHHOM
CTpEeMJIEHUN);

- B-UE€TBEPTHIX, HHUKaKue YOeXXJeHUs1 He MOTYT IIOMEIIaTh
MIpOBEpPUTHh pe3yabTar, a 3To o3HadaeT, yro HE MOYKET BbITb
3HAHUM TOJIBKO B OJHOUW OBJIACTU. MoxHo
CHENUATTU3UPOBATHCSA B OAHOM MU HECKOJIBKUX 00J1aCTsAX 3HAHUH, HO 3HATH
HaJ10 OOJIBIIIE.

YuuTbiBasg ~ O3HAKOMUTEJBHBIM  XapakTep S5TOW  IJIaBbl |
HeoOXOUMOCTh B mocelleHnH baHu, KpaliHe KeJlaTeJbHO Ha OCHOBAHUU
npounTaHHbIX KHUT H. JleBammoBa u Tpy/1oB A. XaThiO0Ba YACHUTB, UTO:

1. ITocTpoeHue BcexX aTOMHBIX CTPYKTYP HUJAET MO cXeMme:
8bICOKOOP2AHU308AHHAA NAA3MA — MamepuairbHoe meao —
JHcuodxkocms — 2a3, TO €CTh mocjenaoBaTeabHOCTh OKTaB ((128) —» (126-
74) — (72-66)) —> (64) — (62-34) —> (32-28) - (24-26) — (22-16).
OxkraBa 64 - 370 MATEPUHAJIBHAA CTPYKTYPA. AtoMHasa
CTPYKTypa — D5TO cBoero poja mnupamuzaa (He 1o ¢opme, a IO
coJiep:kaHu0). BepmmHa mupaMuzbl — oKTaBa 128 (aTOMHBIE CTPYKTYPHI
BCETO JKUBOTO, OT 128 OKTaBhI /10 16). Bcé ocTasbHOE mocTpoeHo 6e3 TakTa,
HO OKTaBBI 84—>16.

2. He cymecTrByeT yacTuil 6e3 3apsajaa — IpoCcTo HET MpUOOPOB
JUISL UBMEPEHUS 3apsa UIU HET CPeJIbl /ISl eT0 IPOSBIEHUS.

3. Her, u He MOKeT OBITHh IPHUOOPOB B cpeie 64 OKTABBI /s
M3MepeHUs XapaKTEePUCTUK CTPYKTYD B 128-66 OKTaBax.
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4. Bce aToMHBIE€ CTPYKTYPbI B3aMMOYBA3aHBI — Kaxkaasd
CTPYKTYpa HaXOJUTCA BHYTPHU OIIpe/IeJIEHHON PELIETKH.

5. Mo3sr (cTpykTypbl OKTaB 66-72) chopMuUpoBaH B BHAE
COT.

6. Bce pacuéTsl B aTOMHBIX CTPYKTypaxX IPOU3BOJATCA
TOJIBKO C WCIIOJIb30BaHUEM (PPAKTATIOB 30JI0TOTO CEYEHUS B 12-U CHCTEME
CUHCJIEHUS.

7. ATOMHaA CTPYKTypa HE MO:KEeT UMETh KECTKHUU KapKac.
Pazmeppl aTOMHOU CTPYKTYpPhl MOTYT MEHATHCA B mpeaenax +24%.
I'uapoMeTneHTp, KaK U [IEPKOBbD, SIBJIAETCSA Napa3suTHPYIOIIEN CTPYKTYPOH —
He 3Has CMbIcJIa U (UBUKU TOTO, PAJIU YETO OHU CO3/IaHbl, MOPOYAT rOJIOBbI
JIOMOXO35THKaM ITUKJIOHAMHU M aHTUITUKJIOHAMH, KOTOPbIE IIPUHOCUT BETED,
a «...eemep NOAYUAEMC NOMOMY, HINO JePedbs KaUAMCa...»

8. Hwukakas OMOCTPYKTypa He MOKeT HMeTh HH(OPMAaIHIO
0e3 Cucrembl. MOXKHO «IIPOUTH» MUMO HH(OpPMAIUH, IOTOMY YTO HET
KOMaH/[bl 00paTUTh Ha He€ BHUMaHUe. HuKakoe BHeIlIHee BO3/IENCTBIE He
MOXKET MPSMO WU KOCBEHHO 3aCTaBUTh OMOCTPYKTYPY paboTaTh B APYrom
MHQOPMAITUOHHOM II0JIe, TaK KaK 5TO MPUBEAET MPOCTO K YHUUTOKEHUIO
ouocTpykTypbl. Kpome Toro, gaxke eciu cama Crucrema J1aét nHQOpPMAaIUio
OMOCTPYKType, 3TO He O3HAYaeT, YTO WH(pOpMAaIus /I0Be/IeHa TTOJTHOCTBIO.
Bo3MOKHBI WCKaKeHUsl, HO OTO 3acraBisier Yyxke camy Cucremy
HEOHOKpATHO aybsmpoBaTh WHMOpManuio. Tak peaylm30BBIBAJIOCh U B
Crapoii CY, Takke IPOHCXOJIUT U CETOJHA, IpaBja WHOOpMAIMOHHAS
WHTEHCUBHOCTH TOpas/io OOJIbIIIE.

9. DBuomoJsie — OCHOBHO¥W apryMeHT OHOJIOTOB M MEJIUKOB
npu OOBACHEHWU NPUYUH 3abosieBaHUU. OCOOEHHO pPEKJIaMHPYETCA B
IporpaMMax paJiiOBelIaHus. Mo 00HA U3 epuuH mpaxodecus. Ho
eCcJId CYUTATh TaK, KaK CYUTAIOT MHOTHE, TO TOT/Ia OUOJIOTHUSA OYeHb TOYHO
IIOKa3bIBaeT, YTO BOCIPOU3BOACTBO YesoBeKa — 5TO MeXaHUUECKHUH
nporiecc (Kak mpu 00bIBAHUU OTHS C IIOMOIIbIO KAMHS U ITAJIKH), ¥ 32 CIET
TPEeHUsI BO3HUKAET KeJIaHhe BOCITPOU3BECTH cebe TTO00HBIX.

3.1. HyKeH Jiu TOK 1A «ABUKEeHUua» B baHio?

[Tos1b3ysiCh MHOTOUHMCIEHHBIMH, JIOMIEIIIUMHA OYKBaJIbHO J0 KaXKIOU
JIOMOXO35IMKU W pebE€HKa IUI0aMH HAyYHO-TEXHUUYECKOrO IIporpecca,
MIO/IABJISIONIAS YACTh YEJI0BEYECTBA, KAK U MHOTO BEKOB Ha3aJl, IpeObIBAET
B IVIyOOKOM IENEPHOM HEBEXKECTBE, ITPaB/a, ITOCIeHEE BPEMSA CTAHOBUTCS



3aMeTHO, YTO HEKOTOPble HAUMHAIOT U3 Tellep BhIkapaOKuBaThcs. U ecau
HEBEKECTBO HAIITNX HauBHBIX IIPEIKOB BBLJIO
IIJIOJJOTBOPHBIM, 160 3T0 OBLJIO HEBEKECTBO PEOEHKA, MO3HAIOIIETO
OKDY’KaIOIIIUH MHpP, TO HEBEKECTBO COBPEMEHHOTO OOBIBaTesIA,
YTKHYBIIIETOCSI B S5KPAHbl TEJIEBU30POB, MOHHUTOPHI KOMIIBIOTEPOB, HE
COJIEP’KUT HHUYEro, KpOMe HAPKOTHUUYECKOTO jKeJIaHWsA OeKaTh OT «CKYKHU
JKU3HU». 33/1aTh BOIPOC O TOM, KaK pabOTaeT TOT ke MOOWIbHUK, Ta’Ke B
roJIOBYy He TPHUXOJUT. A HHTEPEeCHbIH, Kazajoch Obl, Bompoc. Hy
JIECTBUTEJIPHO, JIIOOOMIBITHO K€ — KaK 5TO 4YeJIOBEeKa, HaXOASAIIEerocs Ha
JIDYTOM KOHIIE 3€MHOTO Ilapa, MOKHO CJIBIIIATh 10 MOOWJIBHUKY JIYYIIIE,
YeM IPUATEIA U3 CBOETO POTHOTO TOPOo/a 10 00bIYHOMY TesedoHy!

J17151 TOrO YTOOBI BOTKHYTBH BUJIKY B PO3ETKY, IEPEKIIOUUTH KyXOHHYIO
BJIEKTPOIUVIUTY C 3 HA 5, IOYUHUTHh HEUCIPABHBIU IIPOBOJ, WJIN HAXKAaTh HA
kHonky wMobwinpHuKa, HE OBA3ATE/JIBHO 3HATH 3AKOHDbI
ITPUPO/IBI. /JocTaTOYHO HMETh NEPeYr0 CUZHAABHYIO cucmemy,
KOTOpAas, COTJIACHO YUYEeHHI0 akajieMuka [laBioBa, mpucyIia Kak }KUBOTHBIM,
TaK U JIIOAAM. Bmopas, cBUeTebCTBYIONAsA O HAJIMUUU CO3HAHUSA, I
9TOTO y>Ke He TpebyeTcsa. Bumumo, mo 5Toi MpuyunHe, eCIU Bbl CIIPOCUTE Y
00pa3oBaHHOU J1aMbl, HAIPUMED, 3HAET JIU OHA 3aKOH OMa, OHa OTBETHT:
«YTO 5TO Takoe U C YeM €ro easaAT?» — Jla’ke ¢ HEKOTOPHIM UYyBCTBOM
npeBocxo/icTBa. VM BpsJ JIU OHA U ell€é MHOTHE CETOJHS OTBETAT Ha 3TOT
BOIIPOC. A TIPO TO, YTO OCHOBOM /IJIs1 pacCMOTpeHusA 3akoHa OMa ABJiseTcs
MATEPUAJINMCTUYECKOE ITPE/ICTABJIEHUE OKPYXKAIOIIIEI'O
HAC MMUPA, 3naror oueib HEMHOI'MUE u B OCHOBHOM me, Kmo
cmpemumen nonacmsv 8 bamniro. OHU HAaUMHAIOT JIOTILIBATHCS O TOM,
UYTO 3aKOHBI JIBMXKEHUS MaTepPUATIbHBIX YACTHUIl, MUKPO- U MaKPOOObEKTOB
IlepeHeceHbl Ha OJJIEKTPUYECKHe IIeM ¢ CIOCOOBI  IepeMelleHus
BJIEKTpUYECKUX 3apA/10B. Kak u npu ABUKEHUHU TejleTy, CHapsa U IPoYero
MaTepHUaIIbHOTO TeJIa, 3JIEKTPUYECTBO IIPECTABIEHO KAK OTHO U3 C801CINE
nepeHoca mamepuanvHoit maccvbl. OCHOBOM JJIA  TaKOro
repeMelleHus sBJseTCsl Cpefla, KOTOpas COIPOTHUBJISAETCS IPHU TOIBITKE
HEKOTOPOU 3JIEKTPUYECKOH Macchl MpoOUTbCA CKBO3b He€. OCHOBHBIE
MIOHATUSA B3aUMOJEUCTBUA CPebI U 3apsAza ceyoliue:

1. HanpsaxeHnue isiekrpuueckoe. lloHatne «HampsxeHue
aJIeKTpuyeckoe» B 1827 1. BBEa I'. Om1.

1 Teopr Cumon Owm (16 mapra 1787, Apianred — 6 uios, 1854, MioHXeH) — HeMeUKuil Pu3uK.
BbIBEJI TeOPETI/I‘—IeCKI/I u HOZ[TBep,Z[I/IJ'I Ha OIIBITE€ 3aKOH, Bpra)KaIOH_[I/Iﬁ CBA3b Me)K,/:[y CH]IOﬁ TOKa B
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AHasior mepernazsa JaBJIeHUU MEXKAY JABYMs
TouKaMH 1en OM Ha3BasI HATIPSIXKEHUEM.

B o0I1eM cy4dae HanpsceHue
asexmpuueckoe — 3To paboTa 110 epeMeIleHuIo
eIMHUYHOTO 3JIEKTPUYECKOTO 3apssa,
ompezesseMasi UHTETPAJIOM  HANPSIKEHHOCTH
3¢ GEeKTUBHOTO  2yeKTpuueckoro monss  E,
(BKJIIOUAIONIETO  CTOPOHHWE  TOJIA),  BIOJb
3a/IaHHOTO KOHTypa g, COEAUHSIONIETO ABE TOUKH
(1, 2) TOKOBOH menu 15001 HHOU
BJIEKTPOIMHAMUYECKOHN CHCTEMBI:

ug,ly] = fEsdl -
Y
Hanpsikenue usmepsietcsa B Bosbrax (1B=1/[>k/A-cek), B egquHUIAX

Crco — p Y

CeK
3aTparvBaeT JIOMIAJAMHBIE IIPOOJIeMBbI COTJIACHO pasdMepHocTd. Jlasee
MOsICHEHUs 1A cobuparonuxcsi B BaHio OyayT /1aHbl BBIIEJIE€HHBIM
TEKCTOM, 3aKJIIOUEHHBIM B CKOOKH C **, YTOOBI «eCJId U4TO» — 5TO MOKHO
6bL10 OBI U He yuuTsiBaTh. Ho TOorza Bo3pMyT He B BaHI0, a Kyza-HuOy1b B
Zipyroe, 60Jiee IpUBJIeKaTeJIbHOE MeCTO — HallpuMep, B 300IapK.

(1CI'C3=300 BosswT). O603Hauenue B CI'CO OsmKe, Tak Kak

(**...00HaK0 HanpsiceHue — aMoO umeHHo padoma (no
onpedeaeHu10), a padtoma usmepaemca 6 AOUWaAOUHbIX cuaax. 1
AowaduHan cuaa =746 Bm (Amepukanckan rowadw) u 745,7 Bm
(Anzauiickaa aowaodsw). Tak ixce, kak u npu dswiceHuUuU meae2u,
ynpaeasemoit .aowadvio, 0aa pacuéma padbomut nNo
nepemeweHUl0 3apada HeooXo0umMo YrKasvieams nNYmbdb
(xonmyp)).

Bkjasg B HaUpsiKEHUE BJIEKTPUYECKOe He MOTEHIHAIbHBIX IOJIeH
(BUXPEBBIX M CTOPOHHUX) IPUHATO OTHOCHUTH K 3/1eKmpoodswicywell cune

glyl:
Uizl y]=p-po+el y].

Ha IIpaKTHUKE, OJHaKO, BMECTO TOYHOI'O YKa3aHUA KOHTYypa
HHTEITPUPOBAHUA Y OOBIYHO IIOJIB3YIOTCA ITOACHUTE/IIBHBIMH C/JIOBAMU

LIelH, HaNpsKeHWeM W CONMPOTUBJIEHHEM (M3BecTeH Kak 3akoH Oma). Ero mMeHeM HasBaHa eIMHMIIA
anextpoconpoTusaenus (Om).



(**evloupaemvbimMu u3 1€KCUKOHA cmpoumeneil uau u3 c108aps
maodyu3upoeaHHoil aekcuxku — u3d. Mockea, 1993 2. — codepircum
0K0.10 10000 ¢108 U 8bipadiceHuil). Kpome mozo, koz0da e croeape
He HAaUdeHO NO00X00AWe20 BbIPAXNCeHUSl, UCNOAb3Yom Jpyzoe
onpedeneHUe HANPAMNCEHUS IACKMPUUECKO20: HAIPIKEHHE
anektpuueckoe U ompesiesisieTcss Kak OTHOIIIEHUE pabOThI, COBEPIIAEMOU B
eIUHUILy BDEMEHHU HaJl BJIEKTPUUECKUM TOKOM I, K BeJIMUKHE TOKA:

U=f<e-i>dV/I
v

3/ech e — HAUPsHKEHHOCTh MUKPOCKOIMMYECKOTO 3JIEKTPUYECKOTO
moJisfA, 1 — TJIOTHOCTh MHUKPOTOKOB, MHTETPUPOBAHUE IMPOU3BOJIUTCS I10
KOHTYPY MPOBOJHUKA V, < > — 3HAK YCPETHEHUS 110 OBICTPHIM JIBHKEHUAM.
(**Taxk xaxk npouszsodumca Hacuaue HaA0 MOKOM C
UCNO0AB30BAHUEM ObICMPBIX J8UINHCEHUIL, HJOPMY IMO20 HACUAUA
Ydice MOI}CHO 8bLOPAMB U3 MAOYU3UPOBAHHO20 cao8aps). <e>=E,

<1>=j, HO B 001IeM ciaydyae <ej>=Ej, Tak, B ABMIKYIIHUXCSI CO CKOPOCTHIO V
npoBogHUKAX (**em. madyusuposaHMvlit cnro0eapvL, Hanpumep,
pencil) <ej>=E,j=E-j+j-[v-B]/C (B — nHAYKIIAS MarHUTHOTO TI0JIS).

OrnpepnenenHoe TaKUM obpazom nazieHue HalpsKeHUs
yIoBJIeTBOpsieT 3akoHy Oma B uHTerpanbHou ¢dopme: U=R-I, tae R —
CONIPOTHUBJIEHNE YUACTKA LIeIIH.

2.  Toxk. Tok — 3TO IJIOTHOCTD 3JIEKTPUYECKOTO0 3apAaa, U3MepsAeTcs
B AMnepax. AMIIep — e JMHUIA CUJIBI 3JIEKTPUUECKOTO TOKA, PaBHAs CUJIe
HEU3MEHSIONIETOCS TOKA, KOTOPBIA TIPH TPOXOXKAEHUH IO JBYM
MapaJuieIbHBIM ITPOBOJIHUKAM OE€3KOHEUHOU! JJIMHBI U HUYTOXKHO MaJIon
(**He monbuwe, uem pencil) wiomaay KpyroBoro oepevyHoro ceueHus,
PacIoJIOKEHHBIM B BaKyymMe Ha paccrossHuu 1 meTp (**cm. nepeeod e
Aanomaw) ApyT OT JIpyra, BEI3BAJ OBl HA KaXKJIOM ydJacTKe JJIMHOHN 1 MeTp
CHJIy B3aUMO/IENCTBUSA, paBHYIO 2:107 H. AmIiep ABJAeTCA TaKKe eUHULIEH
MAarHUTO/IBMKYIIIEH CHJIBI BJIOJIb 3aMKHYTOTO KOHTYpPA, CIEIJIEHHOTO C
I[EI1hI0 IIOCTOSTHHOTO TOKA CUJIOHN 1 A.

. ¢ _ Bl
Cuna Amrepa: f = ~—, T/Ie € — CKOPOCTb CBeTa B BaKyyMe.

J=pv (v — ckopocCTh, p — 00BEMHASA IVIOTHOCTH 3aPsA/a).

Cua Amriepa u3BecTtHa Kak JIopeH1ia cuia.

IInoTHOCTB 3apsAja Bcerga >1.



@. kpynueB «CeetJIbiit Benuk» H. JleBamosa B «bannom Jlene» A. XarsiboBa u Tpyznosas Jlonata

HNHoraa 3akoHOM AMnepa Ha3bIBA€TCA MHTETPaJIbHOE COOTHOIIIEHHE

fﬁ-dizéln-f/c
Cc

WuTerpan — mo KOHTYpy. I — TOJIHBIA TOK, IIPOTEKAIOIIUN uepes
II0BEPXHOCTh, OTPAHUYEHHYI0 3aMKHYTBhIM IpocTpaHcTBoM C.

ITO COOTHOIIIEHHE AaHAJIOTUYHO ['aycca Teopeme B 3JIEKTPOCTATUKE. €
— CKOPOCTBH CBETA B BaKyyMe.

(**U3 pacuémos cucmem 6 08UMNCEHUU HUCAO T MEHAemcs 6
3asucumocmu om KoHmypa cnupaau, HO 680 écex ¢hopmy.aax
INeKMPOOUHAMUKU 3MO HUCAO 6ce20d PAaeéHo 3,14259.., m.e.
JdswiceHue He NO cnupaau, a No Kpyay, u 3apad HUKyoa He
deuzaemcs).

3. Comporujgenue. CONpOTUBJIEHUE  HACUIHUIO  OBIBaeT
pa3JIMUHBIM. B 3j€KTpOAMHAMUKE TIIPUHATO TOJIBKO COIPOTUBJIEHUE,
IIpeo/iojieBaeMOe TOKOM. IJTO COIPOTHUBJIEHHE 3aBUCUT OT MaTepuasia
IIPOBOJIHUKA, €ro pa3MepoB U (GOPMBI, TO €CTh COOTBETCTBYIOIIEN MOHHOMU
CTPYKTYPBHIL.

Jna kaxzmoro martepuasia (MOHHOM CTPYKTYPBI) ONBITHBIM ITyTEM
nogoupaercsa KoadgduiueHT R, KOTOPBIH U YUYUTHIBAET BCe OCOOEHHOCTHU
cpezbl, B KOTOPOU IBUTAETCSA TOK.

4. 3axon Owma. UVcnoab3yss MeXaHHUKY U JA0WAOUHYIO
epamomy, upuxoauMm K nuddepennuanbHoit ¢dopme 3akoHa Owma
(mHTerpasibHas TmpuBefeHa Bblme): j=o-E, tme o — K03hOUIUEHT
[IPONOPLINOHAJIBHOCTH, UJIN 3JIEKTPOIIPOBOTHOCTb.

3akoH Oma B uHTerpajbHONH (opmMe MOXKHO MOJIYyYUTh W3 3TOTO
BBIPAKEHU s, €CJTU IIPOUHTErPUPOBATH 3TO COOTHOIIIEHHUE 10 00bEMY (**em.
aekcukoH cmpoumeaeit). Kosbodwuiventst R U o CBS3aHbI
cootHomienneM: R=l/So, roe | — myimHa MPOBOAHUKA, S — IUIOIIAJb €r0
IIOIIEPEYHOr0 CeYeHU .

(**B dannHom cayuae opma npoeodHUKA CKpbIMa noo
INEKMPONPOBOOUMOCMb, UMOOLL He Ywemiams npasa
Aaowadu). JluHelHas cBsi3b Mexxay j U E B mpoBOJHMKE 00yCIOBIEHA
JIMHEHHOW 3aBucuMOCTBhIO (**adhdexmueHoil curoit mpeHus),
JIEUCTBYIOIIEH Ha HOCUTEJIH 3aps/ia, OT UX CKOPOCTH.



MuKpOCKOIIMYEeCKOe OIpesieieHre IJIOTHOCTH TOKa j=Xe-v, TIe e —
3apsAJ HOCUTEJIS, U U — €r0 CKOpPOCTh (CyMMHUpOBaHHE IIPOU3BOAUTCA II0
BCEM HOCUTEJISIM 3apsA/a, HaXOAAIMNMCS B eIMHUIE 00hEMA TPOBOAHUKA).

Ecnu mpu ABMKEHUM HOCHUTEJIS 3apsijla Ha Hero JeHCTByeT cuja
TPEeHUsl, JUHEUHO 3aBUCAINAs OT CKOPOCTH (KaK 3TO MMeEEeT MEeCTO IIpU
JKUJIKOM TpeHuu), To v=aeE, u, ciemoBaTeJbHO, o=Xae2, TIe o —
K03 DUIMEHT MOABUKHOCTH 3JIEKTPHUUYECKOTo 3apsza (**3asucum om
e20 HacmpoeHus). B TNpoBoAHMKE MOTYT MPHCYTCTBOBATh CHJIBI
HERJIEKTPUUECKOTO MPOUCXO0XKAEeHUSI U CTOPOHHME cuibl. [Ipu nBUKeHUUN
IIPOBOJIHUKA (**eM. AekcukoH cmpoumeaeil) co CKOPOCThIO MEHBIIIEH,
YyeM CKOpPOCTh CBETa, BBbIBEJeHA 3aBUCUMOCTH JJIsl PEIATUBUCTCKOTO
00001eHnss 3akoHa OMa OTHOCHTEJIPHO IUIOTHOCTH 3apsi/ia B CHCTEME
HabJrogaTesd.

5. 0600 EénHbIN 3ak0oH OMa, miau 3akoH OMa /I IJIa3MBblI.
Kak crnenyer u3 coBpeMeHHOU (U3UKHU, IIa3Ma — 3TO 4-€ COCTOSIHUE
BemectBa. (**To ecmv ecau npo8oOHUK NOCMeENneHHO pa3ozpemb,
OH pa3aemumecesn Ha cocMasHble Hacmu, u 3akoH Oma ceooumesn
K nocaedosamenbHoOMYy 00x00y Imux COCmasHsulx uacmetit).

O000eHHBIN 3ak0H OMa — JIMHeNHasaA 3aBUCHUMOCTD JJIA IIJIa3MBbI
MEKZy TIUIOTHOCTBIO TOKa J M HANPSKEHHOCTBIO 3(PEPEKTHBHOTO
ayieKTpudeckoro 1o Esgg, BKIIOYAIOINET0 OOBEMHBIE CHJIBI
HEJJIEKTPHUYECKOTO IMPOUCXOXK/IEHUS, BhI3bIBatoIue TOK. OO0OIEHHBIN
3axkoH OMma 3anuceiBaeTcs B AuddepeHnnaabHon popme.

JIJIT TOJTHOCTHI0O HMOHU3UPOBAHHOUM JABYXKOMIIOHEHTHOM IIJIa3MBl,
HaxogdIercs B MarHUTHOM 11ojie H, ocHOBHOI 3akoH OMa UMeeT BU/:

I/Ie O)/=€2N/M.Vei — TPOJIOTbHASA IPOBOANMOCTD IIJIa3MBl,
o=e21n/0,51McV.i — TOTIEPEYHAS TPOBOAUMOCTH IJIa3MBbl,
M. — Macca 3JIEKTPOHA,

Vei — YACTOTA €T0 COyJapE€HUU C HOHOM,

E’=E-[uH]/c — sneKTpuuecKoe 1oJjie B COOCTBEHHOU CUCTEME IJIa3MHBl,
JIBIDKYTIIENCSA CO CKOPOCThIO UL <C.

Pj — HOHHO€ J1aBJIEHHUE,

n — KOHOEHTpanuA IJ1Ia3MBbl,



@. kpynueB «CeetJIbiit Benuk» H. JleBamosa B «bannom Jlene» A. XarsiboBa u Tpyznosas Jlonata

R — Trepmocwuiia, 00ycI0BIEHHASA TPAJUEHTOM TeMIIepaTypbl 11a3Mel T

3vame

R = 0,71V, T + =22 [HVT].

(**Tepmocura — eudumo, 3gﬁgﬁexm nadeHusn 2opauezo
Kupnuua Ha 20408y, a coyoapeHue 3AeKMpPOHO8 C UOHAMU —
K0.1anc Maccwvl, 00cmamovHo nodpooHo onucau y /[. Ceugpmas2).
B yacTo BCTpedaromuxcs CHUTyallHAX, KOT/Ia TPAJAHUEHTHl M TEMIIEPATYPhI
IJIa3Mbl  MMEIT  OJWHAKOBOE  HampaBJieHUe, IepPIeHIUKYIIpPHOe
MarHutTHOMy Tostt0 H, siektpudeckoe mosie E’ ecTeCTBEHHBIM 00pa3om
paszesnsiercsa Ha Tpu komnoHeHTs K|, By, E’. (**cywecmeyrowue camu
no ceoe). Ilpu 3TOM BBIAEJAAETCA <«IPOJAOJIBHBIN» M
«IIOIIEpEeYHBIN» 3aK0HBI OMa:

3velme

Ji=0iEj =0k =553

[HVT]),

a rpaJlieHT HOHHOTO JIaBJIEHUs yIEPKUBAETCS XONIOBCKHUM IIOJIEM.
E’.=Vpi/en. B c1ab0MOHU3NPOBAHHOH I1J1a3Me JIOIIOJTHUTETbHBIN BKJIAJ] B
IUIOTHOCTD TOKA Ia6T CHJIA TPEHUS MEK/Y 3apPsKEHHBIMU KOMIIOHEHTaMHU
1 HEUTpaJIbHOU cocTasisAonlell. B nonochepHoi miaszme npu pacuére HU-
IIPOIIECCOB YUUTHIBAETCS TAKIKE BKJIA/l CHJIBI TAMKECTH.

JIsis1 TPEXKOMIIOHEHTHOU IUIa3Mbl (3/1€KMPOHbL, O0UH copm
UOHO8 U O0UH copm Heumpanaos), TpeHeOperas IONEPEYHON U
IIPOZIOJIBHON IPOBOJUMOCTAMH U TepMocwiod (**anaao2uuno 6
conpomame — ecau nNpu pacuéme 0anrka u3 6blCOKONPOUHOIU
cmaau He @8bldepicusaem HaA2PY3KY, 3ameHaem e€ Ha
depesaHHYy10), OCHOBHOII 3aKk0OH OMa 3aIIiChIBAETC:

MeVe . medj 1 Vpl mi me
e ——=F - +—9+— (v, —V; u—u
et j g D) T T Ty ) ),

IJle g — YCKOPEHUE CUJTBI TSIKECTH,
Un — CKOPOCTB JIBMKEHUSI HEUTPAJIBHOM COCTABJISIONIEH,

Ven, Vin — YaCTOTHI COyJAPEHUH C HEUTPAJIAMU COOTBETCTBEHHO
3JIEKTPOHOB U HOHOB (**0.9 co3daHua aghdexma korranca
MACCHL),

ve=ven+vei+mevin/mi — IIOJIHAA 94aCTOoTa CoyzlapeHI/If/i JJIEKTPOHA,
OHpeILeJIﬂIOH_IaH BpeMﬂ Hepe/i[aql/l nux I/IMHyfIbca Tﬂ)Kéf[BIM gqactTunam
Te=1/Ue.

2 lskonaTan CBudT «Ilyremecrsus Iyarausepa».
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(**U3 uHcmpyxyuu no YHUUIMOIN}CEHUID MmapaxKaHos:
«..NOUWMaAmMs MApPAKaHa, HACLINAMb eMYy 6 NAcMb NOPOULOK,
3aicams nacmvs, HMooObL OH €20 He 8bINIOHYA, U Hcdamb 3 Haca,
He B8blNYCcKasa mapakaHa u3 pyk, noka OoH He nepecmaHem
Jvauams... — AHAA02UYMHO U 3aKOH Oma 04 naa3mwbt). Vcxons us
BBIIIIECKA3aHHOTO, OIPEJIeJINM IIOTEHIINAJI, WIN TO 3HAUYEHHE 3apsaa
(**nocae coyodapeHuilt 31eKMPOHOB, UOHOB8, HeEUMpPanoe u
npouezo Mmycopa, OO0bLIMHO 3ANOAHANVWE20 NAA3MY — nocae
nocaedosamenbH0O20 NPeodtPaA308aHUL MEMAAL —» HCUIKOCTL —»
2a3 - naa3ma).

3.2. PaGora o «mepeMeInieHu0» B HAIPaBJIeHUH K
baune

HOTeHI_[I/IaJIIJI U UX PAa3HOBUTHOCTH

3a pa3bsACHEHUSAMU 00paTUMCS B JIIOOMMYIO KOMIIaHUIO AJIeKcCaHApa
XarpiooBa — «IIN...» («IIun..my VHTepHelmIHa»). I[loTeHIHMaIBI
ObIBaloT pa3HbIMH. ECTh Tpymnma 3apsjoB Ha pa3HBIX dYacToTax (Wim
OKTaBaX), UX CyMMa u3MepsieTcsl B HU3KHX OKTaBaX (0.1 u3amepeHus
8blcOKUX Oxmae npuodopuvt ewé He npudymaau, Ho ITO HE
SHAYUT, YTO 3APA/IOB HET). Kaxaesiii 3apsji WMeeT CBOU
XapaKTEPUCTUKU (IJIOTHOCTh, CTPYKTYpPy PYyOalllKu — COBMECTHUMYIO WJIU
HECOBMECTHMYIO C BHEITHeH cpezoit). Ecoiu pybarika 3apsia coBMecTuMa ¢
BHEITHEN cpeJior, 3akoH Oma 6e31oJie3eH — HET COIMPOTHUBJIEHUSA B Cpefie
nBmkeHus. Ecim pybanrka HeCOBMECTHMA, TO ABIKEHHE 3apsifia B APYyrou
Cpeie CONPOBOK/IAETCs IIOTEPEN MMOTEHITUAIIA, ¥ 3aPS] ABUTAETCS 10 KAHATY
C HAWMMEHBIIIUM COIPOTUBJIEHHEM, Tepsis IPU 3TOM CBOH CBOHCTBA. JTO
siBJIeHre Ha3BaHO PabdOTOU (pPa3orpeB UyKOU CpeZlbl 3a CUET JIBUKEHUS
3apsja).

Ecnu y 3apsapa ybpaTh pyOamiky, OH OyZeT mepeMeliaThcsi Kak
HEMHEPIIMOHHAss Macca 0e3 CONPOTHUBJIEHHs, HO C MTHOBEHHBIM
paccesiHHEM.

3akoH OMa omHCBIBAaeT CBOMCTBA ABHM:KEHHUSA TOJIINbI 0e3
y4éTa mpaBuJjI yIMYHOTO ABUKEHUA.

I'pynnia 3apsagos BCEI'ZIA JIBUT'AETCA 110 CTPYKTYPAM
KYBUYECKOM PEIIETKHW. Ecmu pemérka (IyTh ABIDKEHHA) He

10
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KyOuueckas (MOKeT ObITh MOHOKJIMHHAS), TO HA €€ BhIPAaBHUBAHUE TOXKE
TPATUTCSA OMPEJIEJIEHHBIN OTEHINA. VI3BeCTHO, UTO pa3Hble TPOBOIHUKU
HMEIOT Pa3/INYHOEe COMPOTHBIeHHe. HanMeHblllee UMEIOT 30J10TO, Cepedbpo
(kybuueckue pemérku). [Ipu 3ToM paboTta Mo nepemMenieHnio COBEPIIAETCS
Ha TMpPeo/IoJIEHHE CONPOTHBJIEHHUS Cpeabl. B APyrux mIpOBOAHHUKAX
nobassseTcs paboTa Mo U3MEHEHHIO CBOMCTB CTPYKTYpHI. Takum obpasom,
B 3akoHe OMma (ycpelTHEHHOM) HEOOXOJIMMO MUMETh 3TaJI0H (IIPOBOJHUK C
KyOWUYEeCKO! PEeNIETKOM) U JOBECOK /I WHBIX MPOBOAHHUKOB. [[yisT TOTO
4TOOBI MOHATH JAelicTBre 3aKkoHa OMa, pa3bepéM, uTo U3 cebs MpeACTaBIAET
eUHUYHBIA 3apsAa, 0e3 KOTOpOro HEBO3MOXKHA OJHA W3 TJIABHBIX
COCTABJIAIOIIUX BJIEKTpUYecKol 1enu (0e3 CHl HedJIEKTPUUYECKOTO
npoucxoskaeHus). IpescraBum cebe TPOTOHHBIN aTOM C AByMsI BHEIITHUMU
IIOBEPXHOCTSIMU KOHJIEHCATOPHOTO TUMA. BHENHAA W BHYTPEHHssS
ITIOBEPXHOCTH UMEIOT OTeHIaI. HeCKoIbKO CJI0B O MOTEHIIHAIE.

Bo-nepeblx, IIorTednuaJi, 3To TO, 4ero He BUAHO.

Bo-emopuix, HEU3BECTHO, I7le OH HAXOJUTCS, U TJle IO JIOpore K
TOJIOBE KUPITHUY ITOJIyYaeT 3TOT ITOTEHITHA.

B-mpemubux, CKOJIBKO IOTEHI[HAJIOB CyIIIECTBYET?
B-uemeépmuwlix, uTo OOJIBIIIE — TOTEHIIHAT UJTA TOK?

U Tak nanee. IlosTtomy npuBenéM oaHy u3 (GOpPM CyIIECTBOBAHUA
IIOTEHIINaJIa, COIJIACYIOILYIOCH C BhIIIENIPUBEEHHBIMU 3akoHaMu Oma:

a) TIloreHmuas — CBOWCTBO Hepa3pyLIAIOIIENCA IMOBEPXHOCTH
MUHUMaJIbHOH TJIOIIAAU TIPU 33/ITaHHOU IPAaBUTAITMOHHOMN YacTOTeE.

6) IToreHnuaa (3JIEKTPUYECKHUI) — HOPMaJIb K MarHUTHOH
CHJIOBOU JIMHUH aToOMa.

B) IloTreHmuas — mpejesibHOE 3HAUEHUE JIJISI yTJIa CKOJIBKEHUS,
YaCTOTHI CBA3H, yTIJIa CIUPAIU IPU 3aJJaHHOM YHCJIE T U APYTUX HOPMAJIh K
MArHUTHOW CHJIOBOM JIMHHUM aTOMa COCTaBJISIONIUX, OOpa3yoIux
IIOBEPXHOCTH aTOMA.

r) IToreHmuaa — 3TO KoOJUIAlC MAaTepUaIbHOM  MACCHI,
BBIJIEJIEHHBIE B BUJE IUIa3Mbl U COOpPaHHBIA TI'PaBUTAIIHOHHBIM
MIPUTSKEHUEM aToMa.

IIOTEHIIMAJIBI /IBYX ITIOBEPXHOCTEM ITPOTOHHOTI O
ATOMA HE IIEPECEKAIOTCA 1o HampaBjeHUI0 BEKTOPHOTO
IpeoOpa30BaHUsA, OTHOCUTEJIPHO CPEJHEH TOYKH YyTjia CKOJIbXKEHUS OHH
HMEIOT pa3Hble 3HAKHU, BEKTOpPA HAINPaBJIE€HHOCTH CUJIOBOTO BO3JEUCTBUSA
MMeIOT Pa3Hble 3HAKH.
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Bce gpyrue 3ameuanus 1o 3akoHy OmMa MOKHO OTBICKATh ¥
A. Xarp100Ba B ero Tpyze «XoJOAHbIN AxepHbId CUHTE3», KOTOPBII
MOKHO OTBICKAaTh (IIPOCTUTE 3a TABTOJIOTHIO) TOJIBKO IIOCJIE IIOCEIeHUs
banwu.

3.3. Teopus npocTrpaHcTBa /1 NPpakKTUKU B bane u
HeMHOTO0 0 JIyHe... (13 OCHOB He0E€CHOM MEeXaHUKHN)

MeTpuka npocrpancrsa

V3BecTHO, YTO AaTOMHBIE 4Yachl, YCTAaHOBJIEHHbIE Ha BEpIIUHE
HeOOCKpEDa W B €ro mojaBaJie, IOKa3bIBAIOT pa3Hoe Bpems. Jlroboe
IIPOCTPAHCTBO CBS3aHO C BPEMEHEM, W IPU YCTAHOBJIEHHHU JAJIBHOCTH H
TPAEKTOPUU HEOOXOJMMO IPEACTaBUTh HE TOJIBKO KOHEUHBIH IIYHKT
CJIeIoOBaHUSA, HO U OCOOEHHOCTH IPEOJIOJIEHUsI 3TOTO IMYTH B YCJIOBHSAX
n3MeHeHuss (QyHAaMeHTAJIbHbIX KOHCTAHT. Bce acmekThbl, CBSI3aHHBIE C
BpeMeHeM, Oy/yT IPUBEJIEHbI B « METPUKE BPEMEHM ».

[lenpro HaCTOSIIETO paszgena SIBJISIETCS orpeiesieHne
JIECTBUTEIPHBIX 3HAYEHUN HEKOTOPBhIX (YH/IaMEHTAJIbHBIX KOHCTAHT,
KOTOpbIe HEITPEMEHHO MOHAI00ATCs cTpeMAmuMcs B BaHro — Hanmpumep,
napcek. Kpome toro, yuutsiasgs OCOBYIO POJIb JIYVHBI B CUCTEME
AKM3HEOBECIIEYEHUMUA 3emin, YTOYHHM HEKOTOpBIe IIOHATHA,
ocTramlyecs 3a paMKaMU HayYHBIX UCCIIe/IOBAHUM, HAIPUMeD, JINOpaIiyio3
JIyHbl, KOT/ZIa ¢ 3eMJIM BUJIHO He 50% moBepxHOCTU JIyHbI, a 59%. OTMeTuM
TaK>Ke MPOCTPAHCTBEHHYIO OPUEHTAIUI0 3eMJIU.

Bcé aTo moHamo0uThCs, YTOOBI HE 3a0/IyAUTHCA B TIOMICKAX JIOPOTH B
BaH10, KOTOpas XOPOIIO BU/IHA B IIOJIHOJIYHUE.
Poas Jlynbl

JlyHa — o0coOblii W caMbli Heu3ydeHHbIH 00beKT COoJITHEYHOU
cucreMbl. imeet cBou HJIO, 3emJis KUBET 110 JIYyHHOMY KaJIeH/1apIo.

3 JIu6panusa (ot jat. libratio — «packaunBaHme») — MeJIEHHOE KoJebaHue (JefCTBUTETHHOE
WIN KayKyIlleecsi) CIyTHHKA, HabJIF0[aeMOe ¢ MIOBEPXHOCTH Tejia, BOKPYI KOTOPOTO OH Bpamiaercs. bes
JIOIIOJTHUTEIPHBIX YTOYHEHHWH CJI0BO «JIMOpamus» OOBIYHO O3HAUaeT Kakyleecsi KoJiebaTesabHOoe
JiBroKeHUe JIyHbI TpU HAOJIIOJIEHUH ¢ 3eMJTH.
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Jlyna — TJIaBHBIA 00BEKT
NOKJIOHeHUusA y wmycynbmad. Ha JIyne
HUKMO HUKo020a He 0bLa (NpudsLLUMue

amepuxkanyee Ha Jlyny - 3mo
Mmyasvmguavm, cHaAMbBLL Ha 3emae).
HAYKE N3BECTHA

OI'POMHAA POJIb JIYHBI B cucreme
)ku3HeoOecieuenusi 3emun. IIpuBeném
JIUIIh HEKOTOPbIE IPHUMEDHI.

© |
- npu ILOJIHOU Jlyne -

YaCTUYHOE OCIa0/IeHre CUIbl IPUTSKEHUS 3eMJIN IPUBOAUT K TOMY, 4TO
pacTeHHs BIUTHIBAIOT OOJIbIIE BOJBI U MHKDPO3JIEMEHTOB U3 IIOYBBHI,
noamomy cobpamHvle 8 3MO 8pems JaeuebHble MpPasvl OKA3BIBAIOM
0cobeHHO cunbHoe so3delicmaue;

- JIyHa, us-3a 6;1u30CTH K 3eMjie, CWJIbHO BO3/J1€HUCTBYyET
CBOUM TIPaBUTAIMOHHBIM IIOJIEM Ha 3eMHYI0 Ouocdepy wu
BBI3BIBAET, B YACTHOCTHU, N3MEHEHUS MAarHUTHOTO MOJIA 3€MJIN.
Putrm JIyHBI, NPpWINBOB ¥ OTJHBOB BbI3bIBaeT B Oumocdepe
HU3MEHEHUsI HOYHOH OCBEIIEéHHOCTH, /JaBJEHHUS BO3ayXa,
TeMIleparypbl, A€HCTBUI BeTpa U MAarHUTHOIO MOJisA 3eMjd, a
TaK:;Ke YPOBHA BOJBI;

- POCT pacTeHH# U yporKal 3aBUCAT OT 3BE3THOTO puTMa JIyHbI
(mepuop 27,3 MHA), a AaKTUBHOCTH JKUBOTHBIX, OXOTSIIUXCSA HOYBIO WJIH
BeuepoM, — OT CTeIleHH sipKocTH JIyHBbI;

- npu yobiBaHUU JIyHBI CHIKAETCS POCT PaCTEHUi, Korjaa
JlyHa mpuOBIBaeT — yBEJTUUNBAETCS;

- TMOJIHOJIyHHE€  CKa3blBaeTC Ha  pPOCTE  IPECTYITHOCTH
(arpeccBHOCTH) y JIIOJIEH;

- BpeMsi CO3peBaHUA SUIEKJIETKH Y JKEHIIUH CBSI3aHO C
putrMmowm JIyssl. JKeHwjuHa ck1oHHa npou3sodums aliyexkremxy 8 moil hase
JlyHovt, ko2oa ona podunracsy cama. Bo Bpemsl MOJTHOJYHUNW U HOBOJIYHUH
YHCJIO JKEHIIMH C MEHCTPyalllel pocTuraet 100%. Bo Bpems yObIBaromiei
das3pl Bo3pacTaeT UHCIO POKIAEMBIX MaJbUMKOB U IOHHUKAETCS
KOJIMYECTBO JIEBOYEK;

- CBaZibObI OOBIYHO IMPOBOJAT BO BpeMs Bo3pacTaHus JIyHbI;

- npu Bo3pactraHuu JIyHBI CEIOT TO, YTO pacTéT Haf
ITIOBEPXHOCTHIO 3eMJIH, TIPU YOBIBAHUH — HA000POT (KIIyOHU, KOPEHDSI).
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- JAPOBOCEKU PYOAT aepeBbA IIpu yObIBaloled JlyHe, T.K.
JIEPEBO COJIEPIKUT B 5TO BPeMs MEHBIIE BJIATH U JOJIbIIE HE MO BEPTaeTCs
THUEHMUIO;

- IPHU MOJTHOJIYHUH 1 HOBOJIYHUH Ha0JTI0/1aeTcsl TEHAEHITUA K
YMEHBIIIEHUI0O MOYEBOU KHCJIOTHI B KPOBH, 4-U JIeHb IOCJI€ HOBOJIYHUS —
caMple HU3KHE MTOKa3aTeNu;

- NPUBUBKH DU [TOJTHOJIYHUU 0OpeUYeHbl Ha IPOBaJI;

- NMpU TOJHOJYHHUHU VXYyJIIAIOTCSA JIETOUHblE 3a00JIeBaHUSA,
KOKJTIOIII, aJIJIEPTHS;

- IIBETHOE 3pEeHHEe Yy uYejioBeKa IMOAUUHSAETCA JIYHHOU
MIEPUOTUYHOCTH;

- NpU TOJHOJYHUU — TIOBBIIIEHHAs aKTUBHOCTb, IIPU
HOBOJIYHHUU — MIOHWKEHHAS;

- MOACTPUTATHCS IIPUHATO IIPU ITOJTHOJIYHUU;

- ITacxa — nmepBoe BOCKpeceHbe IT0CjIe BeCEHHET0 PAaBHO/IEHCTBH,
nepBbIi IeHb [ToTHOTyHUA.

Takux NOpUMepOB MOXXHO IIPDUBECTH COTHH, HO TO, 4To JlyHa
CYIIECTBEHHO B/IMAET HA BCE ACITEKTDI 2KMM3HMU Ha 3emuite,
oueBr/IHO. Ham 3TO Ba)kHO /1151 TOTO, UTOOBI HAYATh MMOHUMATh — YTO JKE C
HaMHU CEroiHA IIPOUCXOIUT, U IJIaBHOE, — [I0YeMy UMEHHO TaK.

Ymo mut 3Haem o JIyne? IT1o TO, UTO NMPUBEJIEHO B TAOJIUIAX TI0
CosHeuHOMU cucteMe. MI3BeCTHO Takke, UyTo JIyHa He «JIEKUT» B IVIOCKOCTH
OpOUTHI 3eMJIH:

% ‘ 23°26'38”

Op6uTta 3emnu

4°57°-5°19’

YTouHEHHBIE 3HAUeHUA YIVIOB IPUBEAEM B 3TOU IJIaBe. 3HaAHUE
JIeCTBUTEJIBHOTO Ha3HavYeHUs JIyHbI, 0COOEHHOCTEN €€ CTPYKTYPHI MMEEeT
CMBICJI, — BE/Ib TOT/Ia-TO ¥ BO3HUKAIOT BOIIPOCHI 10 BPEMEHU U IIPOCTPAHCTBY
— HAaCKOJIBKO COIJIACOBAHO BCE C JIEHMCTBUTEJBHBIM COCTOSHUEM 3eMJIN KaK
HeoTheMsieMol yacTu CosHeuHOU CrCTEMBI.
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PaccmoTpuM cocTosiHHME TJIaBHOM AaCTPOHOMUYECKOU €UHUIBI —
IapceK, — Ha OCHOBAHUH TeX IaHHBIX, KOTOPBIMH pacIiojiaraeT COBpeMeHHast
HayKa.

ACTpOHOMquCKaﬂ eaInmHuna I/I3MepeHI/Iﬁ

3a oxuH o7 3eMJis, IBUTAsACh 10 opbute Kerutepa, Bo3Bpalaercs B
HCXOJHYIO TOUKY. VI3BeCTeH SKCIEHTPUCUTET OPOUTHI 3eMJIM — aIllored u
nepurenii. Ha ocHOBaHMH TOYHOTO 3HAYEHUS CKOPOCTHU JIBUXKEHUA 3eMITU
(29,765 kM/cek) onpesiesieHo paccrosinue A0 CostHIa.

20,765:365,25:24:3600=939311964 KM — 5TO JUITMHA IIyTH 3a TO/J.

Orcioma  paauyc  opbutbl (6e3  y4yéTa  SKCIEHTPUCUTETA)
=149496268,4501 kM, Wid 149,5 MJIH KM. OTO 3HAYE€HHE U B3ATO 3a
06a30ByI0 ACTPOHOMUYECKYIO EJUHUITY — NAPCEK.

B sTol1 emuHMIIE M3MepeH Bech Kocmoc.

JlelicTBUTEJIbHOE 3HAYEHHE ACTPOHOMHUYECKON €IMHUIIBI
paccrossHuA

Ecnu octraBUTH TO, YTO 3a ACTPOHOMUUECKYIO €IUHUILY PACCTOSTHUS
HeoOXOUMO B3ATh paccrosHue orT 3emun n0 CosHIA, TO €€ 3HaUeHue
HECKOJIBKO Jipyroe. V3BecTHbI 2 3HaueHHUs: aOCOJIIOTHAs CKOPOCTb
JBIDKeHHUsA 3eMuin V=20,765 KM/CEK U yroJl HakKJIOHA HKBaTopa 3eMJIU K
SKJIMNTUKE =23°26'38, win 23,44389°. Eciin moABEPTHYTh COMHEHHIO 3TH
JIBA 3HAUYEHUs, BBIUHCJIEHHbIE C aOCOJIIOTHOM TOYHOCTHIO 3a BpeMs
MHOTOBEKOBBIX HAOJIIOEHUN, — 3HAUUT, Pa3pyIIUTh BCE, YTO U3BECTHO O
Kocmoce.

Teneppr Hactasa IIOPA IIPUOTKPBITbL HEKOTOPBIE
TAﬁHbI, KOTOpbIE U TaK ObLINM U3BECTHBI, HO HA HUX HUKTO He obparma
BHUMaHUA. OTO, BO-NEPBBIX, TO, UYTO0 J3eman Odeuzaemcs 6
npocmpancmaee no cnupaau, a He no opoume Kenaepa. V13BectHo,
yro CoJiHIle TepeMeliaeTcs, HO OHO IlepeMellaeTcs BMECTe CO Bceu
CucreMoii, 3HaUUT JIBMXKeHUE 3eMJIU IPOUCXOJIUT 1o crupaiu. Bropoe —
310 TO, 4To cama CoaneunHas Cucmema Haxodumcs 6 noae
deiicmeun I'pasumayuonHozo penepa. Yto 310 Takoe — OyneT
IIOKa3aHo HuKe. VI3BECTHO HaJIMUUE CMeEIeHUs IeHTpa I'PaBUTAIIMOHHON
Maccel 3emid B ctopoHy IOkHOrO mosmwoca Ha 221,6 kM. OpgHako 3emiid
JiBUTaeTcs B obpaTHOM HampassieHUH. Ecytu 6b1 3eMiIst IPOCTO ABUTAIACH T10
opbute Keruiepa, 1o BceM 3aKOHAM JIBMKEHHs T'DaBUTAIMOHHOW MacChl
nepemenienre 6bUI0 Ob1 Briepén FOkHBIM TOIOCOM, a He CeBepHBIM.
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Bosuka 371ech He mostydaeTcs U3-3a TOro, UTO MHEPIIMOHHAA Macca MPUHsJIA
OBl HOpMaJIBHOE TTOJI0}KeHHE — HOKHBIM IOJIIOCOM B CTOPOHY JIBMIKEHUS.
OpHako JirOO0OW BOJIYOK MOJKET COBEPINATh BpallleHHE CO CMEIEHHOU
IrPaBUTAIIMOHHON MacCOU TOJIBKO B OJIHOM CJIyuae — KOTJIa OCh BpallleHUs
CTPOTO IEPIIEH/INKYJISIPHA II0CKOCcTH. HO Ha BOJIYOK IEHCTBYIOT HE TOJIBKO
COIIPOTUBJIEHHE CPeJbl (BakyyMma), AaBjieHrue Bcex muaaydeHuid ot CosHIIa,
B3aMHOE€ TpaBUTAIIMOHHOE JiaBjeHue JIpyrux cTpyktyp CosiHeuHOU
Cucrembl. YT0JI, paBHbIH 23°26°38” — UMEHHO C YUYETOM BCEX BHEITHUX
BO3/IECTBUH, BKJIIOYUAS BO3JEUCTBUS TPaBUTAIMOHHOTO perepa. Opbura
JIlyHbI UMeeT 0OpaTHBIA yroy K OopOuUTe 3eMJIH U 3TO, KaK Oy/leT IMoKa3aHo
HI’Ke, HE COOTHOCHTCSA C PaCYETHBIMH KOHcTaHTamu. [IpeacraBum cebe
IIWJIMHP, HA KOTOPBIM «HaMoTaHa» crmupaib. Illar cnmpanu =23°2638".
Paguyc cniupanu paBeH paguycy NWJINHApPA. Pa3BepHEM OJUH BUTOK 3TOU
CIIUPAJIA Ha IJIOCKOCTh:

A
A
OewxeHne 3emnu ot
Anores k Anoreto
MoctynaTtenbHoe
ABWXEHWe 3emnu
BMecTe ¢ ConHeyHon
Cwucremon
23526°38”
0 Mnockoctb opbuThl Kennepa B

Paccrosguue ot Toukum O n0 Toukwm A (amoredl u amoreil) paBHO
939311964 kM. Torma jummHa op6butsl Kemepa: OB=0A-c0s23,44839=
861771884,6384 kM, oTclofa paccTOsAHNE OT ILEHTpPa 3eMJIH 10 LIEHTpa
Coutania OyzeT paBHO 137155371,108 KM, TO €CTh HECKOJIBKO MEHBIIIE TOTO
3HaUYEHUs, KOTOPOe U3BECTHO (Ha 12344629 KM ) — mouTH Ha 9%.

MHOTO 3TO WJIHM Majo, MOCMOTPUM Ha mpocToM mpumepe. IlycThb
CKOPOCTh CBETa B BaKyyMe COCTaBjseT 300000 kM/cek. IIpu 3HayeHnu 1
rmapcek =149,5 MJIH. KM BpeMs mpoxoxkaeHus: ComHeyHoro jiyda ot CoHIIa
J10 3eMJIM COCTaBJAeT 498 cek, IIpU 3HAYEeHUU 1 mapcek =137,155 MJIH. KM
3TO BpeMs OyZeT COCTaBJIATh 457 CEK, TO €CTh Ha 41 CEKYH/IYy MeHbIle. JTa
PA3HOCTHh OYTHU B 1 MUHYTY UMeeT KOJIOCCAJIbHOE 3HaUeHUe, TaK KaK, BO-
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IIepBbIX, MEHAITCA Bce paccrogHus B Kocmoce, U BO-BTOPBIX,
HAPYITAETCA TAKTOBBIA NHTEPBAJI CUCTEM
KN3HEOBECIIEUEHU A, npuuéM HaKOIUIEHHAs WM He JoOpaHHas
MOIIIHOCTH CUCTEM KU3HE00EeCIIeUeH s MOKET IIPUBECTH K CPBIBY PaGOTHI

CaMOH CHUCTEMBI.

I'paBUTAIIMOHHBIN penep

BimsgHue TpaBUTAIOHHOTO
perepa Ha U3MeHEHHE OpPOUTHI
3eMd  pacCMOTPUM  HECKOJIBKO
HIKe. VI3BECTHO, YTO IIJIOCKOCTH
SKJIUNITUKHU nMeeT HAKJIOH
OTHOCUTEJIbHO CHJIOBBIX JIMHUU
rPaBUTAIlHOHHOTO  pelrepa, HO
HaIpaBJIeHUE JIBUKEHUS -
MEPIIEHANKYJIIPHO 3TUM CHJIOBBIM
JIMHUSM.

JInuopamusa JIyHb1

HanpasneHnue
- ABWKEHUs!

PaccMoTpuM yTOUHEHHYIO cXeMy OpOUThI JIyHBI.

— S

max
min

MNepurenun

max % \
min

¥Yrbl rpynnsl A:
5°18'58,42" — amorei,
5°17'24,84" — nepureauu

¥Yrel rpynnsl B:
4°56'58,44" — anore,

4°58'01" — mepureni.
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4°57°-5°19’

[BwmxeHne 3emnu ot
Anoresi kK Anoreto

MoctynaTtenesHoe
OBWxXEHue 3emnu
BMecTe ¢ ConHeYHon
Cucrtemonm

2302638

Mnockoctb opbuThl Kennepa B

|- i

YuutsiBasi TO, YTO 3eMJISI IBUTAETCSA IO CIUPAIH, a TaKKe MPSIMOe
BO3/IECTBHE TPABUTAIIIOHHOTO pemepa, Ha JIyHy 3TOT pemep TakKiKe
OKa3bIBaEeT MPSMOE BO3/IEUCTBUE, UTO BU/THO U3 CXEMBI PacU€ETa yTiioB.

HpaKTI/I‘IECKOC HCIIOJIBb30BAHHUEC KOHCTAHTDBI «IIAPCEK»

Kak OpUIO mOKa3aHO paHee, 3HaUeHHE KOHCTAHTBI «IIapceKk»
CYIIIECTBEHHO OTJIMYAETCS OT TOW BEJIUYWHBI, KOTOpPAs HCIIOJIb3YETCA B
IIOBCEIHEBHOM TMpaKTUKe. bByZeT I10JIe3HO0 PaccMOTPETh HECKOJIBKO
IIPUMEPOB UCITOJIb30BAHUS 3TON BETMYUHBI.

KOHTpOJII) BpE€MECHHU

Kak  wusBecrHo, JIIOBOE COBBITUE HA 3EMJIE
IMPOUCXO/IUT BO BPEMEHMU. Kpome TOro, u3BeCcTHO, YTO JIIO0OOM
KOCMUYECKHU OOBEKT, 00JIafalomuid HEWHEPIIMOHHOU MAacCCOH, HMeeT
coOCTBEHHOe BpeMs. IHepnuoHHass Macca UWMeeT BpeMs JKU3HH,
ompesiesisieMOe IIOTHOCTHIO 3aps/IOBOTO SKBUBAJIEHTAa M €ro 3HAaUeHUEM
IIPU CBSI3M HMOHHBIX CTPYKTyp. JItobas HEMHEPIIMOHHAA MACCA
OBJIATAET MATHUWUTHBIM IIOJIEM, wu CKOpOCTb pacmaga
MAarHUTHOTO II0JIsl OIIPe/IesisieTCs BpeMeHEM pacliajia BepxXHel CTPYKTYPhI U
MOTPeOHOCThIO OOJiee HUBKUX (MOHHBIX) CTPYKTYpP B 3TOM pacmnaje. s
3emin, yuuTbiBasg e€ BceseHCKuMi Maciitab, TPUHATO €IHMHOE BpEM:,
KOTOpOe HM3MepsieTCsI B CeKyH/aX, W BpeMs — (YHKIHSA IPOCTPAHCTBA,
KOTOpO€e IIPOXOAUT 3eMJid 3a OAUH IOJHBIM 000pPOT, MOCTYyHATEJTbHO
JIBUTasich mo ciupaiu Besaen 3a CosHIleM. B TakoM cirydae J1oyKHA OBITH
HEKOTOpasi CTPYKTypa, KOTOopas MPOU3BOJUT OTCEUKY «O» BpPEMEHH U
OTHOCHUTEJILHO 3TOTO BPEMEHHU ITPOU3BOUT OTpeIeIEHHbIE MAHUITYJISIIHH C
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cucTeMaMu xu3HeobOecreueHus. He nMmest Takol CTPYKTYPbI, HEBO3MOXKHO
obecrieuyuTh KaKk  yCTOWYHBOE MIOJIOKEHUE camou CHUCTEMBI
’)Ku3HeobecrneueHus, TaK U CBA3U CUCTEMBI.

PaHee paccMaTpuBasioch JBUKeHUE 3e€MJIH, U ObLIO BBIBEJIEHO, UTO
paguyc opOUTHI 3eMJIH CyIleCTBEHHO (Ha 12344629 KM) OTJIMYAETCSA OT
IPUHATOTO BO BCEX H3BECTHBIX pacuerax. EcjiW TPHUHATh CKOPOCTh
pacupocTpaHeHUs IPaBUTO-MaTrHUTO-3JIEKTPOBOJIHBI B Kocmoce
V=300000 KM/cCeK, TO 3Ta Pa3HOCTh OPOUT JACT 41,15 CEK.

Mo:XKHO He COMHeBarthcsA, 4To jgaxke 510 3HAUEHWUE BHECET
CYIIECTBEHHBIE KOPPEKTHUBDBI He TOJIBKO B IPO0JIEMBI PElIeHUs
3a/1a4 ’)ku3HeobecreueHusl, HO KpaliHe Ba’kKHO — B CBSI3b, TO €CTh COODIIEHUA
nonpocry MOI'YT HE J1OXOAUTDH O HASHAYEHMUA, u sTUM
HETPYZTHO BOCIIOJIb30BaTbCsl HMHBIM IUBWIKM3anmuaM. OTcioga — HaJo
IIOHUMAaTh, KaKyl0 OTPOMHYIO poJib UrpaeT (YHKI[USA BpPEMEHU [Oa)Ke B
HEWHEPITUOHHBIX CHCTEMAaX, IO3TOMY PacCMOTPUM eIl€ pa3 TO, YTO BCEM
XOPOIIIO U3BECTHO.

ABTOHOMHBIE CTPYKTYPbI KOHTPOJIA CUCTEM KOOPAUHAIIUU

HeoObIyHO, HO K CHCTEME MMEHHO KOOPJAWHAINU CJIEYET OTHECTU
nupaMmuay Xeornca B Qiab-I'mde (Erumer) — 31° BOCTOYHOM /I0JITOTHI U
30° ceBEpHOU IITHUPOTHI.

HeoObI4HO TO, UTO yTOJI BXOZA

B MMUPaMUJy COCTaBJsAET 25°15° U ﬁ:ﬁ’gg; x" “
npu OHEe8HOM NON0HCEHUU ’
MovHo HanpaeaeH Ha

IHoasapryro 3ee30dy. Ho Ttakoro | 25015
yIjia B aCTPOHOMHH HET, II03TOMY U

CUUTAIOT MTUPAMHUJTY IIPOCTO

pUTyaJIbHBIM KOMILJIEKCOM. .

[IpousBesisi HECJIOKHBIE PACUYEThI, IOJIYUUM, FOAH S i
YUMo uMeHHO Mmakoil y2o1 6vLa y 3emau 6 200082

ycaosuax omcymcmeusn Jlynwt. 310 s

3HAUMT, YTO OCTaBJIeH cien wucxogHoro | 1000

COCTOSTHUs 3€eMJIM, W yroJl HaKJOHa 3JKBaTropa O—Qn

COCTaBJIAM HMEHHO 25°15. Ha CKOIBKO Ke 400 499
U3MeHWIach opouTa 3eMJIM TPU IOSBJIEHUU 2000 \\5.,30

Jlyaer? OOmuit myTh 3eMJiM 3a OAMH OOOPOT
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cocraBisieT 939311964 KM, Toraa mpoeknus Ha opbuty Kemepa:
939311964-c0s(25,25)°=849565539,0266.

Pagnyc Rucx=135212669,2259 KM. Pa3zHOCTb MeX/1y UCXOJHBIM U
TEKYIIIUM COCTOSTHHEM cocTaBjsgeT 14287330,77412 KM, TO €CTh
MPOEKIUA OPpOUTHI 3eMJIM U3MEHUJIACh Ha t1=47,62443591374 cek.
MHOTO 5TO WM Maji0 — 3aBUCUT OT Ha3HAUYEHUs CHUCTEM YIIpaBJE€HUSI U
JIUTUTETBHOCTU CBS3H.

Hcxomaubii penep

MecTomo102KeHIe UCXOHOTO perepa — 37°30° BOCTOYHOU JOJITOThI
1 54°22’30” ceBepHOU mupoThl. HakJIOH ocH pernepa cocraBiisieT 3°37°30”
k CeBepHomy mosocy. HampaBieHue pemnepa: 90°-54°22’30”-
3°37’30=32°.

Hcnonp3ys 3BE3AHYI0 KapTy, HaXOJAHM, YTO HCXOJHBIH penep
HalpaBJieH Ha co3Be3aue bosbliol MezBeaunbl, 3Be3za Merpen (4-s
3Be3na). CemoBaresnsno, MCXO/IHBIN PEITEP BBLI CO3/IAH Y>KE
ITPU1 HAJINYNU JIYHBI.

OpueHntanus

ITocne nmoasienus JIyHBI 3a |
CUET U3MEHEHUs VIJla HaKJIOHA Monpyian
9KBaTOpa Ha 1°4822" mpOM30ILIO
cMmeleHne opouTsl 3emiu. Ilpu
COXpaHEHUU MIOJIOKEHUSA
HAYaJIbHOTO perepa, KOTOPBIA Ha
CErOJIHSI  yXKe HUYETO me | Nereed N
OIpejieisieT,  OCTaJCA  TOJIBKO
WCXOJITHBIA perep, HO TO, UTO OyzeT
IIOKa3aHO HUXKE, MOXeT, Ha nep S——
IepBbI  B3IJIAZ,  I0KA3aThCA penee
MaJIeHbKUM HeIopa3yMeHHUEM,
JIETKO TONpPaBUMBIM. OOJHAKO
3decb U Kpoemcs mo, wmo 8
cocmosaHuu npugecmu A100Yy1o
cucmemy )»cu3HeodecneveHus
K pazsaay.

SkeaTop

— - 7,,A}

IlepBoe oTHOCHUTCS, Kak OBLIO yYKa3aHO paHee, K H3MEHEHHIO
BpEeMEHHU JBHKEHUsA 3eMJIU OT arores /[0 arores.
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Bropoe — JlyHa, Kak IOKa3ajiu HaOJIIOZleHUs], UMEET TEHEHITUIO
U3MEHATH MOPABOYHBIA WIEH BO BpDEMEHH, ¥ 3TO BUTHO U3 TAOJIHUIIBI.

Panee ykaspIBasioch, 4TO opOuTa JIyHBI IO OTHOIIEHHIO K OpOHUTE
3eMJIn ©UMeeT HaKJIOH: YIJIbI TPYIIbI A: 5°18'58,42" — anorei, 5°1724,84" —
TIEPUTEJINI; YTJIBI TPy B: 4°56'58,44° — anorei, 4°58 01" — nepureaui.

OpHako BBOJIS NONMPABOYHBIN YJIE€H, IMOJIYYUM HHBbIE 3HAUEHUS JJIs
op6uThI JIyHBI.

Tpetbe 3ameuaHnue — JIyHHbIE [TUKIIBL.

Kaxk usBectHo, He FO/TMaHCKUH KaJIeHaph UMEET 13 MecsIeB, HO eCIU
IIPUBECTU MOJIHYI0 TaOJIUIly ONTHMAaJIbHBIX AHeH (Iacxa), TO YBUAUM
CEPbE3HOE CMeIleHre, KOTOpOoe He OBbLI0 YYTEHO IIPH pacdéTax. Imo
cmeuwieHue, 8bIPAMNCEHHOE 8 CeKYHOax, yeooum HYMNCHYO damy

Jdanexo om onMmMuMaitbHOll MOUKU.

I'imoccapuii

1 Cser

JJICKTPOMAarHuTHada
BOJIHA, BOCIpUHHUMaeMad
JIa30M

(4-7,5)-10%4 I'y
(A=400-700 H.M.)

2 | CBeTOBOM Iof

Paccrosanue,
MPOXOAUMOE CBETOM 3a
TOJ,

0,3068 mapcek =
9,4605-10%5 M

3 | [apcek (1c)

PaccroaHnue, ¢ KOTOpPOro
cpeaHUuil paguyc 3e€MHOI
opouTHI,
MePIEeHIUKYIAPHBIHA YIUTY
3peHusa, BUJAEH MO/ yIJIOM
1 CEKyHA

206265 a.e. = 31-1015
M

JInamerp Hamreun

25000 mapcex

4 TlanmakTuku
Panuyc Beenennoit 4:102% ™M
ATO 3BE3AHBIN MecAn — | 27,32166 =
] Cutepiaeckuii Mecs nepuoa ABu:KeHus JIyHbI | 27 CyTOK 7 4acoB 43
S) Ha Heoe OTHOCHTE/JIbHO | MUHYT
3B€3x (mOJIHBINA 00OpPOT
BOKPYT 3eMJin)
Ilepuon, oopanreHusn

7 | Cugepuueckuti rog — T

CHHOUUECKUH MeCsII
g | )
Capocckuil MUKJII, WIn
METOH

3emJia BOKpyr CostHIIa
1-1_18T=Pr-pS
P S T

cmeHa ¢a3s

29,53059413580..
20 THEH 12 Yacos 51

MUHYT 36”

JIpakoHUYECKUN MECSI]
IO

Ilepuon oopareHus
JIyHbI OTHOCHUTEJIHHO
Y3JIOB €€ OpOuThI, T.€.

27,21222= 27 CYTOK
5 94acoB 5 MUHYT
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TOUEeK IlepecevyeHUusa €I
IIOCKOCTH KJIUNITUKH
Ilepuop, oOpalleHus | 27,55455=27 CYTOK
10 AHOMAaTUCTHYECKUH JIyHbI1 OTHOCUTEJBHO | 13 YacoB 18 MUHyT
Mecsr (A) nepures, OJMKaAWIIEH K
3eMJIe TOUYKE €€ OpOoUuThI
JIuHus y3/10B JIyHHOI OpOUTHI MEAJIEHHO MIOBOPAYNBAETCA HABCTPEYY
1y | ABHMEKEHUIO JIyHBI, cOBepIlIIasa MOJIHbIN 000poT 3a 18,6 roga, Torga Kak
ooJsbmiast och JIyHHOM OPpOUTHI MOBOPAYUBAETCA B Ty K€ CTOPOHY, KyZa
aABukercH JIyna, ¢ nepuogom 8,85 rona
ATIEKC (manpaBnenne |A — Iepkysaec, pacloJIOK€HO BbIIIE€ I[JIABHOMN
12 | aBmxkenus CosIHIA) IIOCKOCTH 3BE3XHOM crcreMbl (cMelneHue 6 1K)
13 BaemrHas rpanuina CosrHeuHo¥ cucremsl (cdepa | 1 Ik = 2-105 a.e.
Xwuna)
14 I'panunma CosiHeuHOM  cucremMbl  (opOuTa | 39 a.e.
ILxyToHa)
15 AcTpoHOMHUUYECKass €XMHHUI[A — PaccTosiHue | 149,610 kM
3emuu po Coanna (a.e.)
16 Paccrossaue C.C. OT mMEHTPaAJbHOI ILIOCKOCTH | 8000 nK
lamakTukun
17 JIuneiiHaa ckopocth aBr:keHus C.C. BOKPYT | 220 kM/cek
l'asakTUYECKOro meHTpa
CourHnie
Paguyc 6,96-105 KM
IlepumeTtp 43,73096973-105 KM
JAuamerp 13,92:105 KM
YckopeHue CBOOOJHOTO TIAJ€HUs Ha YPOBHE | 270 M/ceK2
BUANMOI IOBEPXHOCTU
Cpeanuii mepuoj BpameHusa (3eMHBIX CYyTOK) 25,38
HaxJ10H 9KBaTOpa K 9KJININTHKE 7,25°
JaabHocTh COJTHEYHOro BeTpa 100 a.e.

Jlyna

ITpubvLro 3 Jlyuwt.

lee JIynvt (Jleab u Pama) -

YyHUUmMoM ceHvt naaHemoii (Pasamon), komopasn é3opeana ceods.

ITapameTps! ocraBierica JIlyasl (Mecsiir)

OHIUKJIONEIUS
OpOuTa — JNTUITHYECKAA
JKCUHEHTPUCUTET 0,05490
Paguyc R 1737,983 kM
JAunameTtp 3475,966 KM
OxpyxkHOCTH (MepuMeTp) 10920,0692497 KM
Anoresui 405500 KM
Ilepureanii 363300 KM
CpeaHee paccTosHUE 384400 kM
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BapuneHTp cucrembl 3emia — JIyHa oT LeHTpa
Macc 3eMiu

4670 KM

PaccroaHue mexay nearpaMmu 3emsiu u JIyHbI:
Amnoreawnii —

379564,3 kM, yron 38’

Ilepureii — 384640 kM, yrosa 36’
HaknoH 1wiockoctH oOpoOuThl (K IUIOCKOCTH | _ . .
IKJIMIITUKHN) 5008434

CpeaHas CKOPOCTH IO OpouTe

1,023 KM/ cek (3683
KM/4Jac)

CyTO‘IHa}I CKOpPpOCTh BUAUMOIO ABHKECHUA JIYHI)I

e 13,2°
cpeay 3BE31
Ilepuoa OpOUTAIBHOTO ABUKEHUA
(cupepuuecknii mecan) = Ilepuoay oceBOro | 27,32166 CyTOK
BpanieHus
Cmena ¢a3 (CuHOZNYIECKHI MEeCSIT) 29,53059 CYyTOK
dxBaTtop JIyHBI HMeeT NOCTOSHHBIA HAKJIOH K 103947
IIJIOCKOCTH DKJIMITHKU
JInGpanys mo x0Jarore 7°54’
JInGpamusa mo mmupore 6°50°
Hao6ropaemas moBepxXHOCTh JIYHBI 59%
YriosBoii paguyc (¢ 3eMyan) BUAUMOTO AucKa JIyHbI 31'05,16"

(Ha cpetHEM pPacCTOSITHNN)

IL1omags MOBEPXHOCTH

3,796-107 kM2

00beMm 2,199-101° KM3
. 19
Maceca 7,35:109 T (1/81,30 ot
Macchl 3eMJIN)
CpeaHaA VIOTHOCTH 3,343 r/cms3
¢ JIyHbI yroJja 3eman 48
ILTOTHOCTh MOHHOM CTPYKTYpPbl pPaBHOMEPHa M 2,4 KT/ /M3

COCTaBJIACT

B coctaB WOHHON CTPYKTYypbl BXOAAT HOHHBIE 00pasoBaHUA
IIPAKTUYECKU BCeN TAOJIHIBI MOHHBIX CTPYKTYP KyOWUYeCKO#l CTPYKTYPBI C
npeobsiaanueM S (cepbl) U paIMOAKTUBHBIX PeIKO3EMeIbHBIX 3JIEMEHTOB.
IToBepxHoctb JIyHsl cdopMuUpoBaHa IIyTEéM HaNbLIEHUA C
NOCJIEeAYIOIMM Pa30rpeBoM.

Ha noeepxnocmu JIynst Huuez2o
Hem. JlyHa wumeeT [Be IIOBEPXHOCTH —
BHEIIHIOID W  BHYTpeHHWOW. Iliomanp
BHEITHENW IMMOBEPXHOCTH — 120-10° kM2 (KOJI
Jlyapt — komiuiekc N2120);
BHYTPEHHEN IIOBEPXHOCTU —
(macka koza).

LleHTp
TSXKELTU

IJIOIIA b \
116-101°© M2

CropoHa, o0OpaméHHass K 3eMIe,
ToHbIle Ha 184 kM. lleHTp TAXKeECTH
pacnosiaraeTcs 3a reOMeTPUUYEeCKUM LIEHTPOM.
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BHYTPU JIVHBI ECTh BCE HEOBXO/IUMOE JIJIA
KMN3HU 66:

- cobcTBeHHOE ocBellieHne 53,875875 okraBa (63Ta+);

- yCKOpeHUe 1,52 g (BHyTpH);

- Ha II0OBEPXHOCTH 1,633 g;

- 120 JIIOKC/M?2 OCBEIllEHHE;

- 66 oKkTaBa obeclieueHne KU3HU;

- JIDyTHE OKTaBbl, HEOOXOUMBIE /IS )KU3HeoOecIIeueH .

Brnympu /Iynst pacnoaazaemcesn 4 komnaexkca:

Kommiaekce 38,1 — 7 mupamua ¢ u3MeHsseMoOl reomerpuen (Bce
HabopbI yacToT). Jmama3zoHsl mupaMuz: 20,0-21,0; 24,0-25,0; 28,0-29,0;
36,0-37,0; 42,0-43,0; 44,0-45,0; 46,0-47,0.

Komiuiekce 38,2 — 6 nupamuj ¢ GUKCHPOBAHHON OKTaBOM: 50,0;
50,5; 60,0; 60,5; 66,0; 66,5.

Kommieke 38,3 — 3 mupaMuabl ¢ GUKCUPOBAHHON YaCTOTOMH,
AMANa30HBL: 53,375; 53,875875; 53,975975.

Kommiexkc 38,4 — 6 mupamujg c QDUKCHPOBAaHHOU OKTaBoii: 28, 36,
40, 44, 50, 54.

B cpenHeM motepu COCTaBJIAOT JI0 45%, 10 3eMJIN AOXOAUT 50-55%
U3JIydeHu. Bce KOMILIEKCHI HAJIEXKHO 3alUINEeHbl U He OOHApY>KUBAIOT
cebs1 Jaxke mpu pabore.

Kommnneke | ITupamuzpbr | OxTaBbI OKTaBbI OxTaBHbI OKTaBbI
A B C D
381 3811 21(22) 21(22) Hsmensemas
3812 25(26) reoMeTpus
3813 27(28) 27(28) (Bce HabOpHI
3814 37(38) 9acTor)
3815 43(44) 43(44)
3816 45(46)
3817 47(48)
382 3821 23(24) ®uxcupoBan
Has
I‘eOMeTQI/IH
3822 35(36)
3823 83(84)
383 3831 53,375 ®ukcuposan
HaA
I‘EOMGT[]I/ISI
3832 53,625625
3833 53,625750
3834 53,750750
384 3841 35(36) ®uKCUPOBaH
HasA
reoMeTpus
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3842 39(40)

3843 49(50)

3844 53(54)
3845 61(62)

3846 63(64)* 63(64)

OxTaBbI A — BBIpabaThIBAIOT CAMY ITUPAMU/IBL;
OxraBbl B — nosyyatot ¢ 3emiu (CosHia — *);
OxraBsl C — HaxoAATcsA B TPyOKe CBSA3U ¢ 3eMJIEH;
OxrasBsl /I — HaxoaAaTcs B TpyOke cBsa3u ¢ CoytHIEeM.

B MomenT wummysbca (M3JIydeHUSI) MOXKET HE3HAUYUTETHHO
M3MEHHUTBCSA CKOPOCTh BpaimieHusa wiau opbura Jlyael. Komnencanusa — 3a
CYET HAIIPABJIEHHOIO U3JIydeHUs OKTaBbl 66,0. JTa OKTaBa COBIA/JAET C
OKTaBOU peleTKU 3eMJIU U He HAHOCUT Bpe/ia.

Kommekcol Ha JlyHe npe/iHa3HaueHbl, B MEepPByI0 ouepenb, /LJIA
IMOJAEPKAHNA ABTOHOMHOI'O JKMU3HEOBECIIEYEHUA u,
BO-BTOPBIX, /I/IFI OBECIIEUYEHUA (B cimydyae u30bITKA 3apsiIOBOTO
skBuBasieHTa) CMUCTEM JKM3HEOBECIIEYEHMA na 3emie.

I'maBHas 3amaya — He u3MeHaAMb aav6edo CoaHeuHoill
Cucmempul, u 3a CHEM PAZHOCMHBLIX XAPAKMEPUCMUK, C YHEMOM
Koppexkyuu opoumst, ama 3ad0aud 8bINOAHEHdA.

leomeTprueck B CYHIECTBYIOIIUN JO 3TOTO 3akOH (OpPMBI,
ITO3BOJISIOIITHAHN BBIJIEPKUBATH 28,5-THEBHBIA TaKT CMEHBI
IIOC/IEIOBATEILHOCTH  W3JIydeHUH (Tak Ha3biBaeMble ¢Gasbl  JIyHBI),
HJleaJIbHO BIIMICAHBI TUPAMUbl KOPPEKIINHU, UTO 3aBEPIIIIIO KOHCTPYKIIHIO
KOMILJIIEKCOB.

Bcero cymectByer 4 ¢aspl. [lomHaa JlyHa wuMeeT MOITHOCTh
W3JIy4eHus 1, ocTajbHble Ghasbl — 3/4, 1/2, 1/4. Kaxxnas dasza — 6,25 qHel, 4
JTHS HeT u3sydeHni. TakToBas yacTtoTa Bcex OKTaB (Kpome 54) — 66,5, HO
IIOTHOCTh TAKTOBOM YacCTOTHI MaJjia, U IO3TOMY SIPKOCTh B ONTHYECKOM
Jiuarna3oHe He3HauwTeJdbHA. IIpy KOpPpeKIHuU OPOUTHI HCIIOJIB3YETCS
TaKTOBas d4acrtora 53,375. Ho sTa uwacTtora MoOKeT HU3MEHHUThb PELIETKY
BEPXHETO CJIOsT aTMOocdepbhl, U MOKeT Hab roaaThes apdekT nudpaxmun.

B wactHOCTH, ¢ 3emuiu KoinuecTBO JIyH MOKeT OBITh 3, 6, 12, 24, 36.
A1oT 3P PeKT MOKeT TPOAOIKATHCA MAKCUMYM 4 Yaca, IOCJIe Uero pelieTKa
BOCCTAaHABJIMBAETCS 3a CUET 3eMJIH.

JoutenbHass koppeknusa (mpu HapymieHuu asnbbeno CosHeuHOU
Cucrembr) MOZKET ITPUBECTU K OIITUYECKOMY OBMAHY, HO
IIPY 3TOM BO3MOXKHA JIMKBU/IAIIHSA CJI0S 3AIUATHI.
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Tabauia pad0ThI KOMILIEKCOB (mepuoa 2006 rr)
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CeBerumocrts JIyHsbl

CBetumocTtb JIyHBI ompeziesisieTcss paboTou e€ komIiekcoB, CoTHIIEM
U 3eMJIEH.

Kommiekchl .HYHBI pa6OTaIOT KaK IIOKa3aHO Ha PUCYHKE HHKE.

[ToBepxHocTh JIyHBI HHUYEro He OTpa)kaeT, €€ CBETUMOCTb — 3TO
HaJIOKeHNe pabounXx 4acToT, BhIpabaTeiBaeMbIx JIyHoH 1 CoJlHIIEM, a TaKKe
II0JIOKEHUE TPYOKHU CBSA3H ¢ 3eMJIEH («TeHb 3eMJTH» )
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ITpu copoce Ilporpamm Ha 3eMiil0 HAOJIIO/IA€TCS TAJO0 — KOJIBIA
BOKpyT JIyHb!I (Bcerza B paze I1I).

Apxus JIyHbi

CHyTHHKH IUUIAaHET MMPOU3BOAAT KOHTPOJIb IUIaHeT. YacTh CIIyTHUKOB
SIBJIAIOTCA XpaHUTeNAMH apxuBa. [lo komanzam CucremMbl YTpaBJIeHUSA
3emau IIPOU3BOLUTCS cébpoc | __ |
apXUBHBIX JIAHHBIX, KOTOpPBIE
repesamTes Ha Jlyny T
dopmupoBanuss HoBoU I[Iporpammbl
B COOTBETCTBHU C TEMHU YCJIOBHUSIMH,
KOTOpbBIE YK€ CO3JaHbl Ha 3eMIle.
ITepepaboTka apXUBHBIX MaTEPUATIOB
IIPOU3BOAUTCS TOJBKO Ha JlyHe,
COTJIACOBAaHME IPOU3BOJUTCA TaKIKe
II0 TEM JIAaHHBIM, KOTOpbIE OBLIH
IIOJIydYeHbl TP 3axBaTe WHBIX IUtaHeT B Kocmoce. JIyHa mMeeT MOITHBIN
BBIUMCJIUTEIbHBIN IIEHTP U BCE HEOOXOMMOE JIJIsI IIPOBEIEHUS PACUETOB.
OpHako e€é BO3MOYKHOCTH OTPAaHUYEHbl — U3HAYAIHHO, KOMILJIEKC COCTOSLIT
u3 3 /Iy, 2 6vLIU YHUUIMOIHCEHbL (METEOPUTHBIN MOSIC — 3TO OBIBIIASA
wiaHera, CucreMa YopaBjieHUsI KOTOPOU B30opBasia ceOs BMECTe CO BCEMU
obwbextamu (HJIO), nobpaBIIuMuCs 10 CEKPETOB CYIIECTBOBAHUS CUCTEMBI
IJIaHeT). B omnpenenéHHOe BpeMsi OCTaTKU IJIAHETHI B BHUJIE METEOPHUTOB
OCBhINAIOTCA U Ha 3eMJIio, ¥ B ocHOBHOM — Ha CoJiHIle, co3/iaBasg Ha HEM
YepHbIE MATHA.

CnyTHWKM
nnaHer —

CBa3p

IIpuHIMOBI CBA3M MEKAY HEUTPOHHBIMH CHCTE€eMaMu
paccMOTpMM Ha HpUMeEpPe CBA3H ¢ O0beKTOM S64 (ycaoBHOE
HazBaHue SS433).

ITapameTpsI focTyna

[Ipu niepesaye Bo BpeMs: 00.30, 08.30, 16.30 (IpuéM CABUHYT Ha 4
yaca) IepesiaBaeMoe COOOIeHWe HaxXOJUTCA B KOHyCe C YIJIOM
0,000000248" (mpu pajimyce 30HbBI aKTUBHOTO IIPUEMA, paBHOMY 124,000
KM Ha IIOBEPXHOCTH 30HBI KPYT 3axXBaTa COCTaBJsAET 30,75 M).

[Tpu npuéme coobieHn 75% Pe30HAHCHOTO NMHUKAa NMPUXOAUTCA HA
JIBOMHOM paJiiyC aKTUBHOM 30HBI NMIPUEMA M MOXKET OBITh MPUHAT JIF0O0H
CTaHIIVEH.
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JHepreTuyecKkyue XapakTepUCTUKU: ————— =
Ilepegaua: ON=1,28%102 BoIbT*M2;
MI=4,84-10"8 BOIbT/MS3;

IIpuem: 91=0,728-10-8 BObT-M?;

Kak BumHO, 7711 pabOThI CO CBSI3BIO
TpeOYIOTCS OTPOMHBIE MOITHOCTH H, YTOOBI
He Hapymarb Hoocdepy, HCIOIb3YIOTCS
3aps/I0Bble DKBUBAJIEHTHI 84 okTaBbl M.

MWMN=0,224-10"8 BOJBT/MS3. C

Yacrora puémMa-iepesadu
IIOCTOSIHHA ¥ paBHa 375965 MU artoma
Bozopona H4 (4 csasm).

ITorernmman MM kBaHTOBaH IO 32 75%
yIJlaM CUMMETPUH U BKJIIOUAET PAJIBI:

2R
1. OTpunaTeJabHbIN PAA: 4, 8, 12, ‘ \w \\
14, 16, 18, 21, 24, 28, 32, 36, 40, 44, 48, 52, —__‘_—// \\‘-‘-_‘

54
2. [To10KUTEJABHBIN PAL: 54, 50, IS S —
58, 62, 64, 68, 72, 74, 76, 78, 82, 84, 88, 92, 94, 96.

ITU 7ABa pAAA ONPEAesAoT TOJBKO ajnl(daBUTHYIO TPYIIy W 3HaK
CUCTEMBl CHMBOJIa, M He BCerja MWCHOJb3yITcA Bce yrabl. IIpu
UCN0AB30B8AHUU 8CEX Y2106 MOWHOCMb noébLuLaemen 6 16 pas.

J171s1 KOIMPOBAHUSA UCIOJIB3YeTCS 8-pa3paaHan a3oyka:

DO RE MI FA SOL LA SI NA

I';aBHBIE TOHA 3HaKa He MMEKT, T.e. 54 OKmMaea onpedeasem
21aeHblil moH. Pasnenurens — 48 okTaBa moTeHIHama. Mexay AByMs
CMEKHBIMU YIJIAaMH — JIOMIOJIHUTEIbHAS Pa30UBKa Ha 8, I03TOMY O/IMH YTOJI
COZIEP:KUT Bech ajipaBUT. I[IOJOKUTENbHBIN Psf, HpeJHA3HAUEH I
KOJIMPOBAHUSA  KOMAaH/l, IIPUKAa30B H  pacropsokeHud  (Tabiura
KOJIMPOBAHUSA), OTPULIATEIBHBIA PAJ, COAEPKUT TEKCTOBYIO MH(MOPMAIIHIO
(rabmmma — cioBaps). Ilpu 3TOM wucmonb3yeTcs 22-3HaKoBas a30ykKa,
n3BecTHasA Ha 3emuie. McrosbayeTcs MOAPSAA 3 yrjia, MOCIeIHHe 3HaKU
IIOCJIEIHETO yTJIa — 3TO TOYKA U 3amsaTasi. UeM 3HaunMee TEKCT, TeM Oosiee
BBICOKHE OKTaBbI YTJIOB UCIIOJIb3YIOTCS.

28



@. kpynueB «CeetJIbiit Benuk» H. JleBaioBa B «bannom Jlene» A. XarsiboBa u Tpyznosas Jlonata

TekcT cooOILIeHus:
1. KoznoBslii curnan — 64 3Haka + 64 mpomycka (fa). 6 pa3 moBTopuTb.

2, Tekct coobiieHuss — 64 3HaKa + 64 Mpomycka u 6 pa3 IOBTOPUTD,
€CJTU TEKCT CPOYHBIH, TO 384 3HaKa, ocTajbHOEe — Tpomycku (384) u Her
IIOBTOPEHUI.

3. Kittou Tekcra — 64 3HaKa + 64 mpormycka (ImoBTOpsOTCeA 6 pas).

YuuThiBag  HaJWM4YMWe IMPOIYCKOB, HAa MPUHUMaeMbld WU
nepeZilaBaeMblil TEKCTHl HAaKJAJbIBaeTCs MaTeMaTH4YecKUN IIHYyp pAaa
®uboHaAUYH, ¥ IOCTYIIJIEHNE TEKCTA — HEIIPEPBIBHOE.

BTopoii mareMaTudyecKui IIHYp OTCEKaeT KpacHoe cMmeleHue. I1o
BTOPOMY KOJIOBOMY CHUTHAJIy YCTAHABJIMBAETCS THUII OTCEYKU, W TPUEM
(mepemaua) BetyTcsA B aBTOMaTHYECKOM pexkuMe. O0111as JJIimHa COOOIeHUA
cocTaBJIsieT 2304 3HaKa, BpeMs IMpuéMa-rnepesaun — 38 MUHYT 24 CeK.

3ameuyaHmue. [1aBHBII TOH — 3TO He Bcera 1 3Hak. [Ipu moBTOpeHUHn
3HaKa (peXuM CPOYHOTO WCIIOJTHEHUS) HCHOJIb3YeTCs JAOTOJTHHUTEbHBINA
ps;
Ta0aua KOMaHIHOM CTPOKH
DO |RE MI FA SOL |LA SI NA
54,000 +
54,125 +
54,250 +
54,375 +
54,500 +
54,625 +
54,750 +
54,875 +

Tabau1ia MOBTOPEHUA KOMAaH/AbI
DO |[RE |MI |FA |SOL |[LA |SI |NA
54,00000000 +
54,12501250 +
54,25002500 +
54,37503750 +
54,50005000 +
54,62506250 +
54,75007500 +
54,87508750 +

JemmdpoBKa COOOIEHUNH IPOU3BOAWIACG B aBTOMAaTHYECKOM
peXuMe C HCIOJIb30BaHUEM TaOJIUIBI NTEPEKOJUPOBKU B COOTBETCTBUU C
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YaCTOTHBIMU napamMeTpamu MIO3BOHOUYHHUKA, ecJiu KOMAaH/IbI
Npe/iHa3HavyaJIuCh JIIOJAAM. IJTO — IIOJHasA 2-1 OKTaBa (oprenuaHo, 12
CHMBOJIOB, TabJIMIA 12X12, B KOTOPOH /10 1266 ro/1a pasmemnasucs MBpur, 10
2006 rOJIa — AHIVIMHACKUH s3bIK, u ¢ ITacxu 2007 200a — pycckuil
argpasum (33 6yxewv).

B Tabaure pasmerneHbl mudpbl (12-1 cucTeMa CUYHUC/IEHUS), 3HAKU
TUTIA «+», «$» U IPOoUHe, a TAKIKE CIIyKEOHbIE CHUMBOJIBI, BKIIOUAsI MACKH
KOJIOB.

[Tpu nepenauve wiau npuéme coobmenuii Komiuiekes! cBsa3u JIyHbI
OPUEHTUPYIOT €€ TakK, 4TOObl He OBbLI0 CMEIIeHHs OT OCH TPYOKH.
JyIuTesbHOCTD OpUeHTanuu 17,2 MUHYTBI. Ha 310 Bpems BpaieHnue JIyHbl
IpeKpaiaercs, II0OCJe€  BOCCTAHOBJIEHUs  BpAIEHUS  ITPOUCXOIUT
KoJiebaTeJIbHBIN IpOIlecC B TeUeHUE HECKOJIBKUX YacoB, IIOTOMY C 3eMJIN
BU/THO He 50% MOBepxHOCTH (Kak 0oO0IIenpuHATO), a 58%. Ima yugdpa
ecmbv Yy acmpoHomo8, HO 00bACHEeHULL Hem.

CucremMma gajibHEeH CBA3U

Cucrema cBA3U — Ha 84 OKTaBe, HO 3Ty OKTaBy (popMHupyeT 3emJs.
Csa3p ¢ CypoMm TpebyeT OTPOMHBIX YHEPTETHYECKHX 3aTpaT (OKTaBa 53,5).
CBA3b BO3MOXKHA TOJIBKO IIOCJIEe BECEHHEIO PaBHOJEHCTBU:A, B TeueHUe 3
MecseB. CKOPOCTh CBETA — 3TO OTHOCHUTEIbHAS BeJIMIMHA (OTHOCUTETHHO
128 OKTaBbl) U IOTOMY OTHOCUTEIBHO 84 OKTaBbI CKOPOCTb B 220 pa3 HUKE.
3a OMH ceaHC MOXXKHO IepefaTh 216 CUMBOJIOB (BKJIIOUAsl CITy:KeOHBIE).
CBsA3b — TOJIBKO IIOCJIE 3aBeplleHus UKiIa 1o Merony. Uucio ceancos — 1.
Cnepyroomuii ceaHnc IpUMepHO 4Yepe3 11,4 ToJla, HpU ITOM
sHeproobecreuenre COTHEYHOU CUCTEMBI TIa/IaeT HA 30%.

Bepuémca k ¢gazam JIynbl. [IpoHymepyeM mocse/loBaTeTbHOCTD
cMeHbI das.

CCCee9d908

Homep 1 — HOBOJIyHHE, 2 — MOJIOZOU MecAI (IIpU 3TOM JUAMETP
3eMi IpUMEPHO paBeH AuameTpy JIyHbl), 3 — mepBasi 4eTBepTh (quameTp
3emu 6oJIbIIIE IEUCTBUTEIHHOTO IaMeTpa 3eMiin), 4 — JIyHy pacnuinim
monosiaM. B dpusnueckoit SHIUKIIONETMN YTBEPIKAAETCS, YTO 3TO YTOJ 90°
(Cosarie — Jlyna — 3emuist). Ho 3TOT yros MOKeET CyIIiecTBOBaTh 3-4 4aca, a
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MBI BUJUM 3TO COCTOSHUE B TeueHue 3 nHedl. Homep 5 — kakaa ¢opma
3eMJIH Ta€T TaKOe «OTpaKeHue» ?

3ameTtuM, uto JIyHa Bpaimjaercss BOKpPYT 3eMJId, U €CJIU BEPUTH
SHITUKJIOTIEZIUH, TO CMEHY BceX 10 (a3 MblI JOJKHBI HAOJIIOZATh B TEUEHUE
O/THUX CYTOK.

Jlyna Huyero He oTpaxkaeT, U ecau Kommiekcbl JIyHBI B CBA3U C
JINKBUJIAIINEHA PsAla YacToT B TpyOKe cBs3u JIyHa-3eMJIsi OTKIIOYATCA, TO
JlyHy Mbl Oosibllle He yBUAUM. Kpome TOTO, JIUKBUZAIUSA HEKOTOPBIX
rpaBUTAIIMOHHBIX YacTOT B TPyOke cBsa3u Jlyna — 3emist OTOABUHET
JAYHY B YC/ZIOBUAX HEPABOTAIOIIINX  JIYHHBIX
KOMIIVIEKCOB Ha paccrosHue HE MeHee 1 MJITH KM.

3amura JIyHs1

Jlyua — O0OBEKT O0COOBIH,
IIOTOMY MMeeT HaJIEXKHYIO 3all[UTY.

Ha Jlyny He MoOXxeT ynacTthb
METEeOPUT — €T0 HANIPABAT B JIy4IlleM
ciIy4ae Ha 3eMJII0, HO BCe CIyualiHble
MeTeopuThl nonajaoT Ha CosHlle U
hcyesalT B ero kopone. llpu ‘
npubamkeHuu Merteopura JlyHa
aKTUBUPYET AHTUTPABUTAIMOHHBIN ‘* - :
mosic (B CeKkTope 3axBaTa 3eMJIM €ro HeT), U JIoO0U MEeTeOpUT MeHseT
TPAeKTOPHUIO.

06rpexTn1 (H/1I0) JIyHnsl

[IpunaTo cuutaTh, 4uTo JIyHy 3axBaTU/IU HHOIUJIAHETSHE, KOTOpbIE
TrOTOBATCA K HanaZieHu1o Ha 3emiio. Ectb GpoTo nepemerieHnit ux o0’beKTOB
mo JlyHe, aKThl COMPOBOXKJEHUS B3eMHBIX KOCMHYECKHUX KopabJiei,
cBeueHUsI U3 KpartepoB JIyHbI, HEOOBIUHBIE COOpPY:KeHUsA Ha JIyHe M Tak
Jlajsiee. 3anIaHUPOBAHBI CpPEJCTBA JJIi KOHTAKTOB € HHOIUJIAHETSHAMH,
KOTOpbIE MepeNalyT MUBUIN30BAHHOMY U€JIOBEUECTBY BCe HEOOXOIUMbIe
TeXHUYECKHe HOBIIIECTBA. YBasKaeMble JOMOX03AMKH! Bcé, uTo ecTh Ha
JlyHe, 1TaBHO cyIIIeCcTBYeT U Ha 3eMJie, IOTOMY HeT HeOOXOAUMOCTH KUBATh
Ha JIyHy, HaJi0 TIPOCTO B3SATh JIOMATy M OTKOIATh B HYKHOM MECTE TO K€
caMmoe.
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Ha 3emiie UMEIOTCA BOJIEE MOIITHBIE CTPYKTYPBI HJIO,
yem Ha JlyHe. Kpome TOro, oHM B COCTOSHHU MATEPUAIN30BATHCA B
atmocdepe 3emiu.

Ha Jlyne wumetorcs cienytonue cepun I1JIO (memudpoBka us
KOMaHJI): 126, 132, 136, 144, 152, 164, 172, 212, 222, 244, 256, 264, 316.

Bo3MoskHOCTH 0OHEKTOB COOTBETCTBYIOT MHEKCY (110 BO3PACTAHUIO).
Ha 3emie MHHUMaJABHBIM HHAEKC 346, TO ecTb OO0OBEKT C
MHUHUMAJIPHBIMA BO3MOJKHOCTAMU Ha 3eMJie HaMHOTO MOII[HEE CaMOTO
«kpyTtoro» JIlyHHoro oobekta. Hu 00uH o6sexm Ha JIlyHe He moducem
noxunyms JIyny (Hem HydcHbix uacmom). B 1o xe BpeMsi 00bEKTHI
3emin, HAUMHAA € UHOEKCd 440, MOo2Yym nepemecmumsca Ha JIyny
npu Haauuuu MpyYyoxu 08uNHceHUs, KOTOPyl (popMUDPYET KOMILIEKC
Yupapnenus obbektamu (pacrmosioxked Ha Teppuropun CIIIA, mpumepHO
200 kM CeBepo-3anagaee Hpio-Mopka).

JIYHA OBJIAJJAET EIIE —

O/IHUM CBOMCTBOM. Hu odun

memeopum oJuamempom cevbuuue 30

cM He Mmodcem ynacmsv Ha Jlyny.

3alUTHBIA KOMIUIeKC JIyHBI U3MeHsAET

TPAEKTOPUU BCEX METEOPUTOB OOJIBIIIETO

nuamerpa. Ceeuenus us3 kparepos JIyHbI —

3TO TPYOKHU  BXOJIa-BBIXOZJa  MECTHBIX

o0bekToB.  CBeuenme  camoi  JIyHBI

OTJINYAETCSA OT CBEUYEHUs 3BE3] U IJIAHET.

YcTaHOBKYy TOUHOrO BpeMeHH mpousBomguT JlyHa. OTcuéeT mepemaércss Ha
KOMILJIEKC CCTeMBI TOUHOTO BpeMeHHU (FOKHbBIN Yas1bC), KOTOPBIHM COODIIIaeT
(3a0aHO M OOBSICHSIET) JOMOX03SIUKaM ITPUYUHBI CIBUTA BPEMEHH.

JlyHa umeer coOcTBeHHOe (HEe ONTHYECKOe) H3JIydeHHe, ¢ 3eMJIu
IIOCTYIIaeT YacToTa CBA3KHM 4actoT, CosHIle maér dactory Takrta. Cymma
YacTOT U €CTh TOT CBET, KOTOPHIH MBI BUUM. Ecyiu uto-1mbo ybpartsh, TO
Jlyna oyzgetr Hepuguma. IOBEPXHOCTD JIYHBI CAMA HUYEI'O HE
OTPAXKAET!

Jlyna — amo ceoez2o poda asuaHocey, docmasuswuil ecé
HeoOxodumoe Ha Ho8oe mecmo.

[To mpaspnukam JlyHa craHOBUTCA KpacHOU. IlpazaHuku — no
KaaeHdapro Memoua — 31o 8 mapra, 1 Mmasi, 9 Masi, 7 AHBapsd, 7
HOAOpA (maTel 1O B3eMHOMY KasieHJapio). Kakapliik w3 HHX —
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3HaMeHaTesJbHasd JaTa B KU3HU OOpoB. Kak BuauM, 37ech HET JHA
ITapuKCKOU KOMMYHBI.

3ameuy 371ech, uTo MeTOHOB IUKJ (MeToHaA ITMKJ, METOHOBCKHI
UK/, JIyHHBIA IUKJI) — 19-JIECTHUU KaJIEHAAPHbIA IHKJI,
ITOKa3bIBAIOIIUH COOTHOIIIEHHWE JIYHHOTO Mecsia U COJTHEUHOTO rojia. B
IUKJIE WCIOJIb3YETCA OTHOIIEHHE 19 MPONUUECKUX 20008 =
235 cuHoduueckux mecaues. B kaxknaom mukie pacrpenenenue ¢as
JIyHBI 1O JHAM TIOBTOPSIETCSI C TOYHOCTBIO JI0O HECKOJIBKMX YacoB.
ITorpemHocTth B caBure ¢as JIyHbI cocTaBiIsAeT 1 CYTKH 3a 219 JieT. [{uka
Ha3BaH 110 WMEHU TPEUYEecKOoro acTpoHOMa Hu MareMaTuka MeToHa,
OTKPBIBIIIETO €T0 B 432 TOAY AO H.J., XOTSA OH ObLI U3BECTEH B /[peBHEM
Kurae (c 2260 50 H.3) u /I[peBHem BaBuione. O xu3Hu MeTOHA U3BECTHO
HEMHOTO: OH OBLI CBIHOM 4YeJIOBeKa IO uMeHH IlaBcanuii m u30eka
BOMHCKON  TOBHHHOCTH, CHUMYJIUPYsl  CyMacIIecTBHE; OH  ObLI
COBPEMEHHUKOM JpaMaTypra ApucrodaHa, KOTOPbIH BBIBEJI €r0 B CBOEH
nbece «IITurpi» B 00pas3e CMENTHOTO TeOMeTpa.

MeToH cumuTas JAJIUHY rojia paBHOU 365,25 CyTOK, II03TOMY 19 JIET Y
HEro cOCTaBAN 6939 cyTOK 18 uacoB, a 235 CUHOJMYECKUX MECAILEB
(yrynanuit) pagHsiromest 6939 cym. 16 u. 31 mMuH. (IpuMepHO HA 1,5
yaca MeHbI1e). [I0CKOJIbKY 19 JIET IO 12 MeCSIIEB IAI0T B CyMMe 228 MecsIIia,
TO B 7 TOJIOB 19 ITMKJIA BCTABJIAIOT I10 OJTHOMY JIOTIOJTHUTEILHOMY MecsAILy (TO
€CTh IIMKJI COCTOHMT M3 12 JIET IO 12 MECAIEB W 7 JIET IO 13 MECAIEB).
Cuwnraercs, uyTo MeTOH BCTaBJIsAI JOOABOYHBIE MeCAIbI B 3-1, 6-H, 8-H, 11-H,
14-¥ ¥ 19-H TOoAbl MUKJIA. JJIUTEILHOCTh MECSAIEB COCTaBJIsIa 29 WIH 30
CYTOK: y BCeX TOJI0OB, COJAEepKaIlluX II0 12 MecsAleB, UX AJUTEeJTbHOCTh
IIOIIePEMEHHO COCTABJIAET 29 WU 30 CYTOK, 6 JOIOJHUTEJBHBIX MECAIEB
UMEIOT JJTUTEJTLHOCTh 30 CYTOK, a CeIbMOM — 29 cyTOK. Bcero B nukie 110
MeCSAIEB 10 29 THEW U 125 MecAIEB MO 30 AHENH. MeTOHOB ITUKJI CITYKUJT
OCHOBOM /Il TIOCTPOEHUSI MHOTHX JIYHHO-COJIHEUHBIX KaJIeHJapeu:
rPEUECKOT0 JIYHHO-COJTHEUHOT'O KaJsIeH/1apsi, BABUJIOHCKOTO, €BPENCKOT0 U
HeKOTOpHIX Apyrux. HaumHasa co cpepuux BekoB ITOPSIKOBBIM
HOMEP I'O/IA B ITUKJIE METOHA (mpuHuMaroIee 3Ha4eHUs OT 1 /10
19) cTaId Ha3bIBaTh 30JI0THIM UncIoM.

ITacxa

Bce Cucrembl YmpapiieHuss 3eMJIM CUHXPOHU3UPOBAHBI II0 TaKTY,
3amaBaemoMmy CosiHIlEM ¢ yué€ToM JBH>kKeHUs JIyHbl. [[BuskeHue JIyHBI
BOKpyT 3emsin — 310 CuHoauueckuii Mecal] (P) Capocckuil ITUKJ, WX
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MetoH. Pacuér — mo ¢opmysne ST=PT-PS. BrruucieHHoe 3HaueHue
=29,53059413580, Wwiu 29 qHEH 12 YacoB 51 MUHYTa 36 CEKyH/I.

HanowmHio, uto cetiuac HACEJIEHUE 3EMJIN PA3/IEJIEHO HA
3 TEHOTUIIA: 42 (ocHOBHOe HacejieHUWe, Oojiee 5 MJIPA 4Yesl.), 44
(«3osoToit MwLIHApA», UMelolre Mo3r, MPUBE3EHHBIA CO CIIyTHHUKOB
1aHeT) U 46 («30JI0TOH MUJUIMOH», 1200000 YeJIOBEK, COPOIIEHHBIX C
iaHetsl CostHIle4). /115 mepeBojia TEHOTUIIA 42 B 44 U 46 cywecmayem
ITacxa, uau onpedeaéHHuslit 0eHb, ko20a JIyna npousBoauTt coOpoc
ITporpamm. /o 2009 200a ece ITacxu nposoduaucs moavko 6 II1
¢dase /Iynwt.

K 2009 rony ¢popmupoBaHue reHOTUIIOB 44 U 46 ObLIO 3aBEPIIEHO
U MOXHO OBLIO YHUUTOXXUTHh T€HOTHUN 42, noromy I[lacxa 2009-04-19
npoxozuia B HoBosyHUe (daza I), u Cucrema YrpasieHus 3eMyIu JI0JKHA
6bUIa YHHUYTOXKATh TeHOTHH 42 B YCJIOBUAX M3 BATUA JIYHOMN
OCTATKOB MOJ3TI'A. Ha yHUUTOXKEeHHUE OTBOAWIOCH 3 Toaa (2012 ro —
3apepiieHue). OJHAKO BTOT mpoIlecc OBLT pPEe3KO0 OCTAaHOBJIEH, HO
OCTAaHOBJIEH y3Ke IIOCJIe TOro, Kak Hauascs. To ecTh, U3MeHeHUe MO3TOBOU
JleITeJIbHOCTA 3TOr0 T€HOTHUIIA HAayaJoCh, UYTO 3HAYUTEJIBHO IOBJIMAJIO HA
aJIEKBAaTHOCTh JIIOJlell. PaHbllle cCyIlleCcTBOBaJl HEAEJbHBIM ITUKJ, IIPU
KOTOPOM BcCe, y KOTO HU3bsJIM CcTapblii Mo3r, a HOBBIH He IOJONIEIN,
yHUUTOXKaMUCh (Xosoxocr). CerogHsi OCTaHOBJIEHHOe wu3bsATHE Mosra
ompeesseT HabII0IaeEMyI0 HEaJeKBAaTHOCTb.

Crpykrypa kajieHgapa

[To Merony paboraror CucreMbl YTIpaBjieHHs, HO Ha 3emse (B
IIEPKBAX, KOCTEJNIAX, CHHArorax) HCIOJb3YIOT IOJIMAHCKUUA WU
TPUTOPUAHCKUHA KaJleH/iapb, YYUTHIBAIOIIUE TOJIPKO JBHKEHUE 3eMJIU
(cpennee 3HaueHuUe 3a 4 roga 365,25 nHsA). [loHbli Uk (19 jet) Metona
¥ 19 JIET TPUTOPUAHCKOTO KaJIeH1apsi MPUMEPHO COBIIAIAIOT (C TOUHOCTHIO
o gacoB). Iloromy, 3Hass MeToH M coBMeIlas €ro ¢ TPUTOPHAHCKUM
KaJIeHJapEM, MOKHO OBLIIO «PaJIOCTHO BCTPEYATh CBOE IMpeobpa3oBaHUE».

4 3amerum, uro CoJIHIIE — 3TO IJIAHETA, a He 3Be3/1a, eé pasMep He MPEBHIIIAeT pa3Mep 3eMJIH.
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3.4. O apyrux mjiaHerax 0e3 NpeaB3ATOCTH

MpI x0opoI1110 3HaKOMbI ¢ COJTHEUHOM CHCTEMOU CO IITKOJIbHOU CKaMbH
¥ CUMTAaeM e€ HAIlUM POAHBIM JloMoM. Ha3BaHus BXOAAIIUX B €€ COCTaB
IUIAHET, MOPSI0K UX PACIIOIOKeHUA (a MOXKeT ObITh, JIa’Ke PACCTOSHHE OT
CoJsiHIta) M3BECTHBI MHOTMM M3 HAc eIlé co IKOJbl. OZHAKO CTOUT eIleé
HEMHOTI'0 100aBUTh K HAIIIMM 3HAHUAM O HEH.

Tabnna cpaBHUTEJIbHBIX XapaKTEPUCTHUK

Haumenosanue | Cpennee paccrosinue ot |I[lepuos | Haksion Temnepatypa
CoJTHIIa MJTH KM B a.e.
CostHIle - - 7025 +5800
Mepxkypuii 57,9 0,387 7°,004 +337
Benepa 108,2 0,723 30,394 +400
+500
3emis 149,6 1,000 - +14
Jlyna 0,3844 0,0549 5%145
Mapc 227,9 1,524 19,850 +30
IOnurep 778,3 5,203 19,304 -143
CarypH 1427,0 9,539 29,803 -145
Ypau 2889,6 19,18 09,773 -170
HenTyn 4496,7 30,06 19,772 -210
ILnyToH 5912 39,52 179,14 -220

Ilepuon — mepuwonx obOpaleHus BOKPYT
CosHIIa B TPONTUYECKUX TO/IaX.

Haxuton — i CoJlHIIA — K SKJIUIITHKE.
TemmepaTypa — B IIOJCOJTHEYHOH TOUYKe,

HaxkJion miockoctu OPGI/ITI)I K SKJIMIITUKE

Ha 1975T.
Macca Conmana =1,989-103° Kr.

s CoHila — B porocdepe.
ActpoHomMuyeckas enuHuna (a.e.) =149,6
MJTH KM (ITapcek).

Komera I'asiiest, 0 KOTOPO# Tak MHOTO TOBOPSIT, IIeEpeceKaeT OpOUTHI

3emsn, Mapca, IOnwurepa, Carypna, Ypana, HenryHna, opbura
QJIJINIITNUYECKAA.
Mepk | Bene | 3ema | Mapce | ®@ast | IOnur | Caryp | Ypan | Hent | ILnyT
ypuii pa A OH ep H YH OH
Peggiflilﬂifo 57,9 | 108,2 | 149,6 | 227,9 778,3 | 142,7 | 2870 | 4490 | 5890
Log: L 25,787 | 26,689 | 27,156 | 27,764 29,536 | 30,41 | 31,418 | 32,064 | 32,455
Paznocts L 0,902 | 0,467 | 0,608 1,772 | 0,874 | 1,008 | 0,646 | 0,391
HaxnoHneHnue
opbmmx | 7702 30236 - | 1518 1918,5 | 2029,5 | 0°46,3'| 1946,8' | 17°8,7
OKJIUIITHKE
CuziepuyecKuii
IepUos
obpamenHusas B | 0,241 | 0,615 | 1,000 | 1,881 11,862 | 29,458 | 84,015 | 164,79 | 247,7
TPOMUYECKUX
rogax
CpenHsasa
CKOpOCTb Ha 47,9 | 350 | 29,8 | 24, 13,1 9,6 6,8 5.4 4,7
opbure
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Haxion
TIJIOCKOCTH
5KBaTOpa K
opbure (*)

0o

50 | 23027

23°59

3°4

26°44" | 98°

290 -

OKBaTOPHAIbH
BIU PaiNyC

2430

6052 6378

3395

70850

60100 | 24600

23500 1500

CuziepuvecKuii
9KBATOPHAJIBH
BIH TIEPUOJT
BpallleHUs
d - cyTku
h —gacer
m —MUHYTHI
S — CEKYH/IbL

594

23h56

- d
2430 m g1

24h37m
22,68 m

9450,5

10h14m | 10hggm

15h49™ | 6,44

Yucio
CIIyTHUKOB
(cBomX)

Yucno
CIIyTHUKOB
(ayxmx)

(*) B Costneunoii CucreMe paGoTaer 5 KOMILIEKCOB (yroJ >230),

ocTaJIbHBIE JTHOO YHUYTOXKEHBI IIPU 3aXBaTe, JI00 OTKJIIOUEHHI.

Cnyrauxu Iliianer

Cpenuee
aCCTOSTHHE OT Ilepuop,
No P IeHTpa 06paI_II)leHI/IH, Anametp mim
IIJIAHETHBI, THIC. | 3EMHBIX CYTOK PasMEpEI
KM
1 |3emss 1 Jlyna 384,4 27,32 3476
Mapc 1 I ®oboc 9,378 0,32 25:-21-19
2 II Tetimoc 23,459 1,26 15-12-11
3 | Onurep 1 XVI Metuna 127,96 0,29 40*
2 XV Anpacres 129,8 0,27 25%
3 V Amasibres 181,0 0,50 270%*
4 | XIV ®usa (Teba) 221,9 0,67 110*
5 I Ho 421,6 1,77 3630
6 1T EBpomna 670,9 3,55 3138
7 III Tanumen, 1070 7,15 5262
8 IV Kannucro 1883 16,69 4800
9 XIIT Jlema 11004 238,72 16
10 VI 'umasnus 11480 250,57 180
11 X Jlucurtes 11720 259,22 40
12 VII Dnapa 11737 259,65 80
13 XII Ananke 21200 631 30
14 XI Kapme 22600 692 44
15 VIII [Tacude 23500 735 70
16 IX Cunomne 23700 758 40
4 | CarypH 1 XV Atnac 137,67 0,60 40*
2 | XVII ITpomereit 139,5 0,61 140*
3 XVI [Tanzopa 141,7 0,63 110*
4 | XIdnumeren 151,422 0,69 140*
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5 X Anyc 151,472 0,69 220
6 I Mumac 185,52 0,94 394
7 II Duuenan, 238,02 1,37 502
8 I(I,l{e'l;;gc 204,66 1,89 1048
9 XIII Tenecra 204,66 1,89 24%
10| XIV Kanunco 206,66 1,89 30*
11 IV Iuona 377,40 2,74 1118
12 XII Enena 377,40 2,74 36*
13 V Pes 527,04 4,52 1530
14 VI Tutan 1221,85 15,94 5150
15| VII T'unepuon 1481,85 21,27 350%
16 VIII Auer 3561,3 79,33 1436
17 IX ®eba 12952,0 550,48 230%
5 |Ypau 1 U7 Kopaenus 49,75 0,33 40
2 U8 Odenus 53,27 0,38 50
3 U9 buanka 59,16 0,44 50
4 U3 Kpeccupa 61,77 0,46 60
5 | U6 de3memona 62,65 0,47 60
6 | U2 JI>xynberra 64,63 0,49 80
7 U1 Ioprusa 66,10 0,51 8o
8 | U4 Pozanunpa 69,03 0,56 60
9 Us benmapa 75,35 0,62 60
10 U1 IIak 86,0 0,76 170
11 V Mupanzga 129,8 1,41 471,6
12 I Apusab 191,2 2,52 1157,8
13| II Ym6puaas 266,0 4,14 1169,4
14 III Turanus 436 8,71 1577,8
15 IV O6epon 582,6 13,46 1522,8
6 |Hentyn 1 Haspa 48 0,296 50
2 Tajecca 50 0,312 80
3 JectnmHa 52,5 0,333 180
4 l'aynaTtes 62 0,429 150
5 Jlapucca 73,6 0,554 190
6 IIporeii 117,6 1,121 200
7 Tpuron 354,8 5,877 2700
8 Kepensia 5562,4 360,16 340
7 | IlmyTton 1 XapoH 19,64 6,387 1186

(*) NUmeet HenpaBwIbHYIO popMy. YKa3aH pa3Mep O0JIBIIION OCH.
3ameuaHun k madauyam oan xceaarvwux 6 banio:

1. Tak kak CosnneuHasa cucrema asuraercsi, BCE IIJIAHETDI
JABUKYTCHA I10 CITUPAJIAM, a He no opbumam Kenaepa.

2.  AcrpoHoMmuueckas eauHuna (149,5 MJIH KM) HeBepHa. C
Y4ETOM JBHXKEHUA IO CIOUPAJIM B YCJIOBUAX PABHOMEDHOU PEIIETKU
Kocmoca ot 3emiu g0 CostHiia A=135,21 MJIH KM.
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Paccrosgnue 149,5 MJTH KM B3STO 3a 0a30BYyI0 aCTPOHOMHYECKYIO
equHUIy — Tmapcek. IlyTb, MpOWIEHHBIM 3eMJIEM 3a IO, COCTaBJISIET:
365,25:24:3600:29,765=939311960 KM, pazguyc BpallleHUA:
939311960/(2-3,14159)=149,5 MuIH KM. OJHAaKO H3BECTEH HAKJIOH
9KBaTOpPa K SKJINIITHKE — 23°26°38”.

Paccrosiaue oT TOukM A 710 TOUKU A paBHO 939311960 KM, OTCIO/Ia
JutmHa opbutsl Kertepa = 849565530 KM, 0TCI0/1a pagnyC OpOUTHI 3eMIu
(A) =135,21 MJIH KM.

3. Or Conama x IlinyroHy wuMeeM CEKIIMOHHOE /JieJIeHUE
IIpocTpaHCTBA (KakK ObI MOJIBbIE IIAPhI, BJIOKEHHBIE OJUH B JIpyToit). KaskapIi
TaKOU I1ap UMeeT CBOIO IJIOTHOCTh CTPYKTYP PEIIETKU U CBOIO OKTABY CBA3U
PENIETOK.

4. IIpocTpancTBO  3HAUUTEJBHO  HU3MeHseTCS, Kak  IIpH
paccMOTpEHUU IIpe/iMeTa CKBO3b CTEKJIO, UMEIIero pa3Hble IJIOTHOCTU.
dusuke BBIIIENPUBE/IEHHbIE CBONMCTBA HEW3BECTHBI, BCE W3MeEpPEHUA
IIPOU3BOJAATCSA B IMHEHHOM PAaBHOMEDPHOM IIPOCTPAHCTBE.

5. ITocte camoyHuutokeHusi IwtaHeTbl ®PasToH  (YCI0BHOE
Ha3BaHHE) NU3MEHWINCh HE TOJIPKO OPOUTHI IJIAaHET, BpeMeHa oOpalieHus,
CBETHMOCTb ¥ MHOTHE JIPyTHE IMapaMeTphl (B YaCTHOCTH, YaCTOTHBIHN OalaHC
KoMIutekcoB miaHerT).

6. Ilnamersl, wuMewnKe MOIIHble KOMIIJIEKCBI, OKpPY>KEHBI
ocTOpoHHUMH (aykuMu 77151 CostHeUHOH CHCTEMBI) CITyTHUKAMU, KOTOPBIE
KOHTPOJIUPYIOT paboty Komriekcos.

Kaxk ke 6e3(c)1iogHbl BCsTUECKHE OTBJIEUEHHBIE YMO3AKIIOUEHMS, B
KOTOPBIX MbI YBEPOBAJIU CO IITKOJIbHON CKaMbH, HE CBSI3aHHBIE C OIBITOM U
JIeUCTBUTENBHOCTHIO. CredosamenabHOo, HE0OX00UMO nepecHumams
deilicmeumenvHsvle paccmossHus 0o IThamem. A OTHOCHTETHHO
komeThl ['anmiies — Hayke Heu3eecmHo Ha3HaueHuUue Komem.

3aueM s IPUBEJ 37leCh BCe 3TU PACUYEThl U BBIKJIAJKU, KOMOpPbHLE
cdeaan u onucaa A. Xamwvt6oae? Toawsko ajs toro, YTOBbI BbBILJIO
IIOHATHO, HACKOJIBKO CJIOYKHbI ITPOIIECCHI
YIIPABJIEHUA, tnepegauu uHpOpManuu, e€ HCIOJHEHUA U
MHOTOYHCIEHHbIE (PAKTOPHI BHE3EMHOTO IMPOSBJIEHUS, B TOM UHCJIE U C
JIyHBI, KOTOpBIE BJIUSJIN HANPAMYIO U BJIUAIOT CETOJHA HA HAIllle C BaMU
JKH3HeobecneueHue B MoJIHOM 00béMe. Celfuac, HauMHas ¢ 2013 roga, 5TH
mporeccbl HU3MEHEHbl B CBOEM  HamnojHeHuu, HO DOU3IUKA
IMPOUCXOJAIIEIO NSMEHEHA HE3HAYUTEJ/IbBHO. ITosTomy
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MHOTO€ U3 IIPUBEIEHHBIX PACUETOB YUTEHO U pruMeHeHO B IIporpammax
«CBet/I», cTaBmIMX HEOTHEMJIEMOU YACTHIO B TMO3HAHUU JJIsI Te€X, KTO
cTpeMuThes B baHio.

3.5. OcozHaHHe U IOHUMaHHue

[TpomoJKy 0 Tex HEOOXOIMMBIX MIOHATHAX, KOTOPBIE TIO3BOJIAT OoJiee
IyOOKO ycBawmBaTh u3jaraeMyio uHbopmanui. I mpobiema 31ech He B
OTPAaHWYEHHOCTH WHTEJUIEKTYJIbHOTO IIOTEHIMajia 4YHhTaTeslsd, a B
II0/ICO3HATEILbHOM WJIM HE ITO/ICO3HATEIbHOM COIPOTHBJIEHUM 3HAHUSIM B
CHUJIY TOTO, UTO IIPH YCJIOBUU IPUHATHSA HOBOTO, HEOOXOUMO IIEPECMOTPETH
IPAaKTHYECKU BCE CBOM IPEJCTABJIEHUS U IEPEOLIEHUTh CBOU JI€HCTBUS.
MHorue 3TOro He MOHNUMAIOT, MHOTHE 3TOTO 060ATCA. BOT MoTOMy U HY»KHO
cpouHO cobuparhcs B baHro.

Jonro mymast HaJl TeM, KaK MIPABUJIbHO U KOPPEKTHO MOJOUTH K 3TOU
TeMe U He TPaBMHPOBATh UUTATENsI, KOTOPBIH «paccCMaTPUBAET» OOBEKT,
mozIeskanuil orupaBke B baHIo, BO Bcex mOAPOOHOCTSX U AeTaisnx. Ha
aMATh NpUIIEa Haml pasroBop ¢ H. JIeBamoBBIM, I7le OH KOCHYJICA
MMEHHO 3TOH TeMbl. [lo3/1HEE 51 MPOUYUTA] €r0 CTATHIO, HANIMCAHHYIO B
2002 rojly 0 3TOMY IIOBOAY, C KOTOPOH MOJIHOCTBIO coryacuics. [loatomy
IIOCTapAIOCh ATY HACYIITHYIO CETOHS TEMY HU3JI0KUTh CJIOBaMU, OJTU3KUMH K
IIEPBOUCTOYHUKY, TPEXKIE YEM IIPOJIOJKUTH OIHCAHUE CAMOro OOBEKTA,
Komopbulit HYH#cHO eecmu 8 Banro. Tem, KTO yuTas 3Ty CTaThio, HE
COMHEBAIOCh, 3TO IPUTOAUTCHA, a TEM, KTO HE YUTAJI, 3TO OyJeT KpaulHe
II0JIE3HO.

OcHoBHasi MpUYHHA IIPOOJIEM y 3€MHOTO UeJIOBeUeCcTBa — He HU3Kas
CTEIlIeHb Pa3BUTUA LVUBUIN3AlUH, A NCKAXKEHHBIN JIOTUYECKUN
OYHAAMEHT - JIBOUMYHAA JIOTUKA, KOTOpPOH MOJIb3yeTCs
OOJIBIITUHCTBO KUBYIIUX. JI100ass camas BBICOKOPA3BUTAS ITUBUJIN3AIUS
KOCMOca HaUMHaJIa CBOE Pa3BUTHE C TOU K€ cCaMON MPUMHUTUBHOMN CTYIIEHHU
pa3BUTHUA, UTO M Halla, ecau He xyxe. Pazseumue uyusuausayuu
MOJMCHO CPABHUMb C pa3sumuem 00Ho20 Yenosexa. YesoBek
POK/IaeTCs, PACTET, IMOJIyYaeT TO WJIM WHOe 0Opa3oBaHUe, MPOKUBAET CBOIO
JKU3HB ¢ OOJIBIIIUM HJIA MEHBIIHM YCIIEXOM, ITOCJI€ Yero YMHUPAET... U BCE
HAYMHaeTCs CHavasia. 3eMHas [IUBUJIN3AIUs HaXOUTCA B HAYaJIbHOU (ase
CBOETO pa3BUTHUsA, KOTOpas B OIPENETEHHBIX YCJIOBHUAX MOMKET CTaTh
nocaeHen. 11 Toro, 94To0OBI 3TOTO HE CIydmnaoch, Heooxoaumbl HOBBIE
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3HAHMUMA. A rae ux B3aTh? Kak Kk HUM «11og00paThesi»? J{Jis 5TOro Hy»KHO
OpaTb B pyKU «JOmaTy I[O3HAHUA» W HAYMHATHh Komarth. V KomaTh
JKeJIaTeJIbHO HAa4yWHATh MMeHHO ¢ TpyZoB H. JleBamoBa, nocTtpous Ha
BBIKOIIAHHOM MecCTe IPOYHbIN QyH/AaMEeHT Jjis 3TUX HOBBIX 3HaHUU. [ToTom
IIePeXOIUTh K CTPOUTEJbCTBY BCero HamedeHHoOro. Ho komnarts He cienyer
IIpeKpauarh, IOTOMY YTO IOABUJIMCH ONBIT U 3HAHUHA, KOTOPHIE ITO3BOJIAT
MIEPEUTH K JIPYTOMY «ILJIaCTy» — K TAKOMY, KakK TpyZbl A. XaTprooBa. 11 Tak
KOIIaTh Jajblile U Janpiie. Ecau nocyacTiuBUTCA, U Bac BO3bMYT B baHIo,
TO pe3yJIbTaTbl BCErO0 3TOTO INIPOABATCA He3aMeUIMTeJbHO U HAYHYT
BOILJIONIAThCA B peannu. Ho n3HavasibHO, J711 BOCIPUATUSA HOBBIX 3HAHUH,
YesioBeky u YesmoBeuecTBY HEOOXOIMMO HW3MEHHUTHh CBOH JIOTUYECKUU
dbynnameHT, UMeHHO 00 3TOM rosopurcad B «TperbeM oOpameHHUH K
YesoBeuecTBY», nipuBefieHHOM B kHure H. JleBamoBa «Ilociaegnee
oOpamieHnue Kk YesroBeuecTrBy».

YroObl OBLIO 0OOJiee TOHATHO O NPUMUTHBHOCTH W BPEJHOCTU
JIBOUYHOU JIOTUKH, MOKHO IIpUBeCTH TIpocToil mpumep. CorracHo
JIBOMYHOU JIOTHKE, OCHOBAaHHOU I10 MPUHITUILY OTBETOB Ia-HET, Ha BOIIPOC:
«TEIJIO JIU B KOMHATe?» MOCJIEAYET OTBET: «Aa» WiIu «HeT». Ho Tak i1 31O
Ha camoM fgesie? KoHeuHo, HeT. Peakius jirofell, HaXOAAIIUXCSI B KOMHATe,
MOKET OBbITh Pa3HOM, BIUIOTH /IO IPOTHUBOIOJIOKHOU. [[j1s1 Koro-To Oyzer
HOPMAaJIbHO, ISl KOTO-TO TEILIO, *KapKo, IPOXJIAJHO, X0JIoaHO. Kakoi u3
STHX OTBETOB NMPaBWJIBHBIN? Bce u HU ofuH. Peakiusa KakJoro uejgoBeka
ompeziesisieTcsi ero (pU3MYeCKUM COCTOSTHUEM Ha JIaHHBIH MOMEHT, €ro
TUIIOM OOMEHHBIX PeaKIHi, SMOIIMOHAJIbHBIM COCTOSHHEM U MHOTUMH
apyrumu dakropaMmu. Jlajke y OJTHOTO U TOTO K€ YeJIOBeKa PeakIus Ha
TeMIlepaTypy B KOMHaTe Oy/leT 3aBUCETh OT TOTO, MOCJIE CHA OH WJIH IIOCJIE
(pusuueckoit paboThl, 00JIEH OH WJIH 3/I0POB, B COCTOSTHHUU CTPECca WUJIN HET
u T.a. IlpuMeHeHHe [ABOUYHOM JIOTUKH YHHYTOXKAET KpacCoTy
MHOT000pa3usi, IOJIHOTY BOCHPHUATHs, IIPEBpAIlaeT JII0OOTO HOCHUTEJISA
MOZI0OHON JIOTMKU B cJiena. EC/JIM Takoro cjeniia MOIMPOCUTh OIHCATh
OKpY>KaIoIlee, TO IPOU3OUJIET TO K€E, YTO U B UBBECTHOU UH/IyCKOU MPUTUE
0 TPEX CJIENBIX, KOTOPBIX MOMPOCUJIN O0BACHUTH, YTO TaKOe CJIOH. [1epBhIit
IIOTpOrajl X000T U CcKasajl, UTO CJIOH — 3TO MsATKasi, THOKasa Tpyba; BTOPOI
OTporajsl OMBEHb U CKA3aJl, YTO CJIOH — XOJIOJHBIM U TBEDPABIH; a TPeTUil
KOCHYJICSI €T0 HOTHU M CKas3aJl, YTO CJIOH — TOJICTas KOJIOHHA... M1 4TOObI He
OKa3aThCsI B POJIU MOIOOHBIX CJIENIIOB, HEOOXOAUMO OJTHO, JIJISI ITPABUJIBHOTO
00BbsiICHeHHA TOro, yro Ttakoe cjoH — YBUJIETH INEJIMKOM BCETO
CJIOHA. Yto u mpITajica IIOMOYb JiogsaM caeaarb H. JlepanioB, HO
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oueHb MHOTHe ynopHo HE XOTAT OTKPBIBATDH CBOU IVIA3A, Ha
4TO0, 6€3YCI0BHO, UMEIOT IIOJTHOE IIPABO.

BoTr 1 MbI monpoOyeM MOUTH UMEHHO 3THM ITyTéM. [[1s1 TOro 4TOObI
MIPOYUTATh 3Ty KHUTY, HEOOXO/IMMO 3HATh PYCCKUH ajihaBUT, B KOTOPOM Ha
JITAHHBIE MOMEHT mpuduyamb mpu Oykeut. be3 3HaHuA Bcex OYKB
asiaBUTa HEBO3MOYKHO YUTATh. V1 €CJTH JIF0/TU 110 TEM WJIM MHBIM IIPUYHHAM
HE XOTST YYUTh Bce OYKBBI (HAaIIpUMep, BaM He HPABUTCS, KaK MHIIETCA Ta
Wi nHasg OyKBa WJIM KaK OHA MPOW3HOCUTCS, U BBl PEIINJIH, YTO HY>KHBI
TOJIBKO OyKkBbI A, B, B, I', /I — OHH U TOJIBKO OHH), TOT/Ia MOMPOOYyUTE
IIPOYUTATh C UX TIOMOIIBIO JII0O0M TeKcT. IIpesicraBuiu, uto mosydurcsi? B
JIy4IIIeM ciiydae, YAACTCA MPOUYUTATh HECKOJIBKO CJIOB, COCTOSAIUX U3 ITUX
OykB. Mcrosb3ys IMOIOOHBIA IIOJIXOJI, YEJIOBEK CKAXKET, YTO ITO-PYCCKU
BOOOIIEe HE UUTAETCs, a TO, YTO MOKHO IPOYECTh — IOJHAA HECypa3uIia.
YnaBnauBaete CMBICIT?

AHaJIOTUYHO OOCTOUT J€JI0 U C HOBBIMH B3HaHUAMHU. [l ux
BOCITPUATHSI HEOOXOUMO YCBOUTH HOBBIN «aIDaBUT», BHE 3aBUCUMOCTH OT
TOTO, HPABUTCA OH JIIOAAM WU HeT. B cBoux kHurax H. Jlesamos u JIAJI
sroT andasur HOBBIX 3HAHUM. ToT, KTO He TOJIEHHU/ICA BOCIPUHATS
3TO0, HEe UMeem HUKAKUX NPo0.aAeM ¢ «npoumeHuem» moz20, 1ino
HANUCAHO HA 3IMOM <«A3blKE», UAU HA OPY20M <«A3blKe»,
Hanpumep A. Xamvbl6oea uau MOEm, HE3aBHUCUMO OT YPOBHS €ro
obpazoBanus. KoHeuHO 3Ke, JKeJlaTeJIbHO, YTOOBI YeJIOBEK UMeJT XOTs Obl
cpesiHee 0Opa3oBaHUE.

YesioBek Ha 3eMJIIO IIOMAJl yepe3 Tak Ha3bIBaeMble 3BE3/HbIe Bpara,
KOTOpbIE TIPEICTABJIAIOT CO00U «IIpUOOPHI», TTO3BOJIAIOIIUE CMBIKATh JIBE
TOYKH IPOCTPAHCTBA, BHE 3aBHCHUMOCTH OT TOTO, KaK JAJI€KO STU TOYKHU
HAXOAATCSA APYT OT Apyra. Uepes Takoi mpubOp BbI BONETE HA OJHOU
IJIAHETe, a BBIH/IETE HAa APYTOH, 3a MUJIMAP/IbI CBETOBBIX JIET (CBETOBOMU T'OJI,
IO TIPE/ICTaBJIEHUSIM COBPEMEHHON (PUBUKHU, 3TO PACCTOSHUE, KOTOPOE CBET
IIPOXOAUT 3a TOJA IPU CKOPOCTH 300000 KM/cek.). Iloatomy YenoBek
COBPEMEHHBIN fBJIAETCS MPUIEJIbIleM Ha IUIaHeTe 3eMiis. ATO — ocobas
TeMa,u TpebyeT oHa OOJIBIIIOTO 0OBEMA JOTTOTHUTEIFHON HH(POPMAIIUH JIJIA
OHUMaHUA. MBI 3Ty TEMY PaCCMOTPUM JIaJIbIIIE, ITOCJIE TOTO, KaK IIOUMEM —
HYcHO udomu 6 bamno uau Hem?

[losiBneHue paBYMHOﬁ KHU3HHU ABJIAETCA €CTECTBEHHBIM PE3YyJIbTATOM
JBOJIIOIIMKM MAaTE€PUHU B IIE€JIOM U JKUBOU MaTepuHu B 4YaCTHOCTHU, IIOTOMY 4UTO
JKHBasA MaTepud IIpeacTaBJIAET cobou OCO6y10 OpraHHU3alruI0 TE€X K€ CaMbIX
aTOMOB, K3 KOTOPBIX COCTOUT <«HEXHBad» MaTEpHUA. CHI/Ipa)'II)HaH
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npocrpanctBeHHass ¢dopma mosiekynl PHK u JIHK co3zmaétr B cBOEM
BHyTpeHHeM 00béMe Tak HaspiBaemyww CTOAYYIO BOJIHY
MEPHOCTMN. Korza npyrue oprasndecKkrie 1 HeOpraHu4decKue MOJIeKYJIbI
P CBOEM OpPOYHOBCKOM JIBHMKEHHHU IIOTAJIAIOT BO BHYTPEHHUH OOBEM
cripaJsied, IPOUCXOIUT PacIaj, UX Ha MepBUYHbIE MaTepUU. AHAJIOTUYHBIE
IIPOLIECCHI TPOUCXOJIAT U € PA/INOAKTUBHBIMU aTOMaMU, OTJIMYHE TOJIBKO B
TOM, YTO PaJMOAKTHBHBIE aTOMBI PACIAJIAIOTCA CaMHU, a BO BHYTPEHHEM
obbéme crimpasneii mosiekysl1 PHK i JIHK pacnazaiores Apyrue MOJIEKYJIbI
u atombl. M3 ocBobojuBIIErocs MOAOOHBIM 0O0pPa30M CTPOUTEIHBHOTO
MaTepuajyia Ha OJIFIKaiIeM ITPOCTPAHCTBEHHOM YpPOBHe (opMupyercs
touHas konus kak mosiekysabl JJTHK niau PHK, Tak u Bcell KJIETKU B I1€JIOM.
dopmupyercsi BTOpPOe MaTepUabHOE TeJI0 KIIETKH, KOTOpOe TaK IKe
MaTepHuaJIbHO, KaKk U (pU3NIECKOe TeJI0, TOJIBKO 00pa30BaHO KauyeCTBEHHO
JIpyroy MaTepueu, XOTs U «POJICTBEHHOMN», IPUBBIUHON 1 Hac. BoT kak
OoJiee mozpoOHO 00 aTOM ckazaHo y H. JleBarosa. I1pu B3pbiBe (Hampumep)
CBEPXHOBOM aMIUIMTY/Ia BO3MYIIEHUS MPOCTPAHCTBA MOXKET MU3MEHATHh B
Pa3HBIX TOUKAX U OyZ1eT MPOIOPIIHOHATIbHA KO3 HUITNEHTY KBAHTOBAaHUSA .
B 3aBHCHMOCTH OT aMIUIUTY/Ibl CTaHET BO3MOXKHBIM CJIUSHUE OT 2 70 7
IIEPBUYHBIX MaTepuil B 00BEME MPOCTPAHCTBA C BO3MYIIIEHHON MEPHOCTHIO
(nns Hamiedn BceseHHOU). IIpu 3TOM CoIMssHHME MaTepuil ¢ 0Opa3oBaHUEM
ruOpuIHON MaTepuu Oy/IeT HEUTPaJIn30BbIBaTh 00pa30BaBIIyIocs (B HaIIEM
IpuMepe B pe3yJbTaTe B3PbIBA CBEPXHOBOU) AedopMalniuio, cosziaBas
CTOAYYI0 BOJIHY MepHOcTH. CaMO IPOCTPAHCTBO IIPH 5TO BO3BPAIIAETCA B
cocTosiHue paBHOBecusa. Ho caMmo cocTossHUe paBHOBecUs /I KaXKJ0TO U3
BapUaHTOB causaHUsA Marepuil (rubpuaHas matepus ABC wiu ABCDE)
OyZeT OTIMYHBIM B 3aBUCUMOCTH OT AaMIUIUTYALI BO3MYIIEHUS W,
COOTBETCTBEHHO, aMIIUTY/bl CTOSAUYEN BOJIHBI MEPHOCTU IpocTpaHcTBa. Ho
aMIUINTYZla BO3MYIIEHHsS MEPHOCTH IIPOCTPAHCTBA MOMKET OBbITh
HeJIOCTaTOYHOMU /171 CIUAHUSA, HalIpUuMep, BcexX ceMu ¢GOpM MaTepuii — Torga
rubpugHas matepuss ABCDEFG He moxeT ObITh cuHTe3upoBaHa. OHAKO
IIOCTOSTHHOE TPUCYTCTBHE B IPOCTPAHCTBE HE3HAUUTEIBHBIX KOJIEOAHUI
MepHOCTU (peUKTOBble WU3JIyYeHUs KOCMOCa, HAIpHUMeEp), COo37/aBas
cBOeOOpa3HbIN JTMHAMUYHBIN (OH, HAKJIAJBIBAIOTCA (CymepIio3unus) Ha
nMmemwIuecs aedopmaruu, co3laBas B KaKUX-TO O0OBEMax YCJIOBUS IS
CJIUSIHUSA B OITMCAHHOM BBIIIIE CUTYAIlU BCEX CEMU ITePBUUHBIX MaTepuil. Ho
IIOCTOSTHHOE M3MeEHEHUE 3TOr0 JUHAMUUYHOTO (pOHA B KAKOU-TO MOMEHT
(mocste mpoxoza ¢poHTA BOJIHBI) BEPHET MEDHOCTb IIPOCTPAHCTBA K
HCXOAHOMY YPOBHIO U rubpugHas ¢opma marepuu ABCDEFG pacmanércsa
o mpuxozia odyepenHoro ¢gpourta. Takum obpazom, rubpupHas dopma
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matepuu ABCDEFG, TO, 4To MBI Ha3biBaeM (PU3NUYECKU IIJIOTHBIM
BEI[eCTBOM, HAXOJIUTCS B COCTOSAHUU MepIaHUs U Ha A3blKe (PU3UKOB
Ha3bIBAETCA BJIEKTPOHOM C €ro yaJTbHBIMH CBOMCTBAMH YaCTUIIBI U BOJTHBI.

28385

[ - |

[Tpu oOpazoBaHUM fAApa aToOMa aHAJOTUYHBIM 00pa30oM BO3HUKAIOT
BO3MYII[eHUSI MEPHOCTH — MUKPOIIpOCTpaHcTBa. IIpu 3TOM 3aTyxaroiiue
BOJIHBI BO3MYIIEeHUsA 00pa3yl0T HECKOJIBKO 30H JiedhopMaliu, B KOTOPBIX
BO3MOXXHO CJHSAHUE CEMH IIepBUYHBIX MaTepuii, HOpU 5TOM B 3THX
KOJIBIIEBBIX 30HAX JledopMaruu GOPMUPYIOTCA CTOSTYME BOJIHBI MEPHOCTH
MHUKpoIpocTpaHcTBa. Ha ypoBHE MHMKPONPOCTPAaHCTBA  IOCTOSHHO
MPUCYTCTBYI0O MHKDOCKONIMYecKHe KoJyiebaHUs MEepHOCTH, KOTOpble
CKa3bIBAIOTCA HAa U3MEHEHUU YPOBHS MEPHOCTH B 30HAX CTOSYeU BOJIHBI
MepHOCTH aToMa. Takue BO3MyIeHUs IPUBOJAT K TOMY, UTO 3JIEKTPOH (Kak
norpaHuYHas opMa MaTePUH) CTAHOBUTCSA HEYCTOMYUBBIM U PACIIAJIAETCS
¢ 06pa3oBaHHEM MUKPOCKOIIMYECKOTO B3PHIBA.

B 1 2 3 J

B pesynbrare 30Ha CTOsUeld BOJIHBI MEPHOCTH, KOTOPYIO CO37jaBaj
BJIEKTPOH CTAHOBUTCS BBIIIIE YPOBHS COOCTBEHHON MEPHOCTH aTOMA, B CBA3H
C 4eM B 3TOM 00bEMe BHOBb IIPOUCXOJUT CIUAHUE ceMUu (opM mMaTrepuil u
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oOpa3oBaHUe B3JIEKTPOHA B TOH e 30He JAedopmanuu. ITO KpavHe
HEYCTOMYMBOE, TPAHIUYHOE COCTOSIHHE MAaTEPHUH IPOSBIISAETCS, B MEPBYIO
ouepeib, B IIOCTOSIHHOM IIepeX0/ie MaTEPUU U3 OJHOTO KayeCTBEHHOTO
COCTOSIHHS B JIPYTO€, KOTOPBIE CBSI3aHBI C IIOCTOSIHHBIM IOTJIONIEHUEM U
u3aydeHrueM (OTOHOB TaMMa-U3JIydeHHs IPU Iepexo/ie MaTepuul W3
OTHOTO KaUeCTBEHHOTO COCTOSIHUSA B IPyroe 1 06paTHO.

[TosiBJIeHHE BTOPOTO MaTEPUAILHOTO TeJia (B OKKYJIbTHOU JIUTEpaType
Ha3bIBa€MOT0 3(UPHBIM, UTO CaMO I10 cebe HEBEPHO) U SIBJISETCS OTIIPABHOM
TOYKON B 3apOKJE€HUU KUBOU MaTepuu. [IepBbIM >KUBBIM OPTaHU3MOM
SIBJISIETCA BUPYC, IPEACTABIAOIMUN coboil mosekyny PHK, okpyxéHHYyIO
0esIKOBOU 000JIOYKOM, HBOIIOIIMOHHOE Pa3BUTHE KOTOPOTO U IMPHUBEJIO K
MIOSIBJIEHHIO MHOKECTBA (POPM KU3HU, B TOM YHUCJIE, U Pa3yMHOM. PazymHas
JKU3Hb I[OSIBJISIETCS, €CTECTBEHHO, HA ONPedeaéHHOM YpOEHe
passumua IKoao2uHeckoil cucmemsl. U, Kak BUJHO U3 3HTOTO
KpaTkoro obbsicHenus1, l'ocmoay bory mpocro «Heuero ienath». JKU3Hb 1
Pasym mosiBiAIOTCSA B pe3yJibTaTe €CTECTBEHHOTO PAa3BUTHSA MaTepuu 0Oe3
KaKOT0-JIN0O0 ero yJacTus. DBOJIIONNOHHOE Pa3BUTHE JKU3HMU IIIJIO OT BUPYyca
Kk Oakrepruodary, OT IIOCJIETHETO — K OJHOKJIETOUYHBIM OpPTraHU3MaM.
OAHOKIETOUHbIE PAa3/IeJIWINCh Ha JBa «JBOJIOIUOHHBIX pPyKaBa» —
pacTuTeIbHbIE OJTHOKJIETOYHBIE OpTaHU3MBbI u IJIOTOSIZTHBIE.
OAHOKIETOUHbIE PACTUTEIbHbIE OPTaHU3MBbI IMOILIA 3BOJIIIMOHUPOBATD
IO ITyTH CHHTE3a OPTAaHUYECKHUX BEIeCTB, HEOOXOUMBIX JIJTSI IOIEPKAHUS
WX KU3HU ITOCPEICTBOM IIOTJIOIIEHHSA COJTHEYHOTO CBETa, B TO BpPeMs Kak
IUIOTOSITHBIE OHOKJIETOYHbIE HAaUad CBOIO DBOJIIOIHIO, IOTJIONIAS YIKe
TOTOBYI0O OPTaHWKY, TPY/AOJIOOMBO CO3/IaBaEMYyI0  PACTUTEJHLHBIMU
opranusmamu. IToamomy emopuvle 6e3 nepevlx cyujecmeosamv
npocmo He mo2ym. IBOJIONNOHHOE PAa3BUTHE IIJIO IO IyTU CO3/IAHUS
KOJIOHUM  OJHOTHUIIHBIX  OJ[HOKJIETOUHBIX  OPTraHU3MOB,  KOTOpbIE
COEIUHSTUCh MEXAY COOOM CBOMMH YCHKAMH — OTPOCTKAMH CBOUX
KJI€TOYHBIX MeMOpaH. Co BpeMeHEM UX «yCHUKHU» TEePEIJIEIUCh TaK, UTO OHU
OBLIH YK€ He B COCTOSIHUU OCBOOOJIUTHCSA OT «OOBSITHH» CBOUX cOCelel, U
JI0OpPOBOIbHAS KOJIOHUS OJTHOKJIETOUHBIX OPTaHU3MOB ITPEBPATUIIACh B UX
TIOPbMY — JKECTKYIO KOJIOHHIO OJHOKJIETOUHBIX OPTaHU3MOB, T7/le KaKias
KJIETKAa ToJiydasja «II0XKU3HEHHYI0 IIPONUCKY» 0e3 ImpaBa «Iepeeszia»,
mouyTu Kak mpomucka B ObiBimeM CCCP. B KECTKMX KOJIOHUSX pa3HbIE
OTHOTHUITHBIE OJTHOKJIETOUHBbIE OPTaHU3MbI OKA3aJIUCh B PA3HBIX BHEITHUX
ycsoBusax. OIHOKJIETOUHBIE OPTaHU3MbI, OKa3aBIINECS BHYTPU KOJIOHHH,
ObLTM  OKPYKEHBl CO BCE€X CTOPOH JPYTUMH  OJIHOKJIETOUHBIMU
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OpraHu3MaMH, KOTOpble, TAKUM 00pa30M, CTAHOBUJINCh MX €CTECTBEHHOM
3alllUTOW, B TO BpeMsA KaK BHEIIHHE OJ[HOKJIETOUYHbIE OPraHU3MbI
IIOBEPIVINCH IIPAMOMY BO3[EHCTBHIO BHEIIHEH Cpeabl, KOTOpas dYacTo
CTAaHOBWJIACh BeChbMa arpeccHBHOU. f mymaro, 4To 3TO 00BsICHEHHE OOsIee
IIPOCTO /I IOHUMAaHMA, HEKEIN TO, YTO Mbl PACCMOTPEJIH B IIPEBIAYIIIAX
rjaBax.

OKa3aBIIIKCH B Pa3HbIX BHEITHUX YCJIOBUSAX, TOJABEPTASICH PA3TUIHOMY
BHEIITHEMY BO3/IEMCTBHUI0 — XHMHYECKOMY M paJHallMOHHOMY — B
TOXK/JIECTBEHHBIX WM3HAYAJIBHO OJHOKJIETOYHBIX OpPTaHU3MaX JKECTKHUX
KOJIOHMH CTaJd IPOUCXOAUTHh pa3Hble OWOXUMUUYECKHE W3MEHEeHUs,
KOTOpbI€, B KOHEUHOM HTOT€, IPUBEJIU K IOSIBJIEHUIO B JKECTKUX KOJIOHHUAX
KJIETOK, BBITVISI/IEBIINX [TO-PA3HOMY, U BBITIOJHABIINUX pa3Hble QYHKIUU B
WHTEpecax BCEH JKECTKOW KOJIOHHMU. Tak BO3HUKJIHM MHOTOKJIETOUHBIE
OpraHu3Mbl. MHOTOKJIETOUHBIE JKHMBbI€ OPTaHU3MbI — 3TO JKECTKUE KOJIOHUHN
O/THOKJIETOYHBIX OPraHU3MOB, BBHIMIOJHSIOINX pa3Hble GYHKIUA B
WHTepecax BbDKUBAHMA, KaK caMHUX cebsi, TAK U BCell KOJIOHWH B IIEJIOM,
CBOE0OOPa3HbBIN «KOJIX03», CO3JJaHHBIN TPUPOJIOH.

Tenepp HAaIIOMHIO, YTO KaXKJbIH BUPYC, OJHOKJIETOUHBIN OpPraHU3M
nmeer BTOPOE MATEPUAJIBHOE TEJIO, KOoTOpO€ ABJIsIETCS TOUHOMN
Konvell (Qusnyecky IJIOTHOTO BHpPYyCa, OJHOKJIETOUYHOTO OpraHu3Ma, u
CTPOUTCA U3 «CTPOUTEJBHOTO MaTepuasa» JIPpyTUX OpPraHUYecKUx U
HEOPTaHWYECKUX MOJIEKYJI, TOMABIINX B «30HY IPUTSKEHUS» CIIHpasIen
mosiekysl JIHK wiun PHK. IloaToMy Ha BTOpOM IJIaHETAapHOM ypOBHE
BTOpble MaTepHaJibHble Teja OJHOKJIETOYHBIX OPraHU3MOB KECTKOU
KOJIOHUU CO3JAI0T TOX/JIECTBEHHYI0 JKECTKYI0O KOJIOHUI0O U3 BTOPBIX
MaTepHUaJIbHBIX TEJI, KOTOPBIE MEPEIIETAIOTCA MEKAY COO0H TOYHO TaK IKe,
KaK IepenseraTcsa Ha (U3NIECKOM YPOBHE OJIHOKJIETOUHbIE OPTaHU3MBI
JKECTKOU KOJIOHMU. KECTKYI0 KOJIOHUIO OJIHOKJIETOUHBIX OPTaHU3MOB
Ha3bIBAaIOT MHOTOKJIETOYHBIM OPTaHU3MOM, a OJTHOKJIETOUHbIE OPTaHU3MBI
9TOM KECTKOU KOJOHUM — KJIeTKAMU MHOTOKJIETOUHOTO OpTaHU3Ma.
Xotenoch OBl 0OpaTUTh BHUMaHWE HA TO, UYTO KaKJas KJIETKA
MHOTOKJIETOYHOTO OpraHu3Ma fABJISAETCS CaMOCTOATEJIbHBIM >KUBBIM
OHOKJIETOYHBIM OPraHU3MOM, BXOJAINIUM B KECTKYI0 KOJIOHUIO
O/THOKJIETOUHBIX OpPraHU3MOB. Tak BOT, JKECTKasg KOJOHUA BTOPBIX
MaTepUAJIbHBIX TeJl U €eCTh TO, UTO JIIOJM HasbBaloT CywHocmwio,
Iywoit, a Xamvt606 — Mo3zz2om.

9BO.TIIOI_II/IOHHO€ Pa3BUTHE MHOT'OKJIETOYHBIX OPraHU3MOB IIPDUBEJIO K
IIOABJIEHUIO Y 2JXXHBBIX OPraHH3MOB TPETbBHUX MAaTCpHAJBbHBIX TEJ
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(acTpasbHBIX), KOTOPbIE, B CBOIO OUEPE/lb, CO3/IAIOT JKECTKYIO KOJIOHHUIO —
TpeThe MaTepUuaJbHOE TeJI0O MHOTOKJIETOUHOTO opraHuszMa. CyIIHOCTb B
9TOM CjIy4yae OyAeT MpeACTaBJIATh COOOH yKe CHCTEMY U3 JBYX KECTKHUX
CHCTEM — KECTKOU KOJIOHUM (CHCTEMBI) BTOPHIX MATEPUAIHHBIX TEJI KJIIETOK
1 JKECTKOU CHCTEMBbI TPEThUX MaTepHUaJIbHBIX Tes KJIeTOK. B ranbHelem
Ha30BEM KECTKYIO KOJIOHHUIO OTHOKJIETOUHBIX opranu3MoB @PU3NMYUYECKN
IIJIOTHBIM TEJIOM, K€ECTKYI0 KOJIOHHIO BTOPBIX MaTepUATIbHBIX TeJ —
BTOPBIM TEJIOM, »KECTKYIO KOJIOHUIO TPETHUX MATEPUAIBHBIX TEJl — TPETHUM
TeJIOM MHOTOKJIETOYHOTO OpraHusma u 1.7. Bropoe, TpeThe, ueTBEpTOe
M T.AX. TeJa MHOTOKJIETOUHBIX opraHusmMoB u OBPA3YIOT COBOM
CYHIHOCTB (MO3T).

B 3aBUCHMOCTU OT 5BOJIIOIMOHHOTO Pa3BUTHA KHUBOTO CYIIECTBA €ro
CyIIHOCTh MOKET COCTOATh U3 OOHO20 Mead — 6Mmopo20 mead, u3
Jd8yx — 8MOpPoO20 U Mpembve20, U3 MPEX — 6MOP0O20, Mpemvezo U
uemeépmozo0  MamMepuanbHbLlX Mea  MHO20KAEMOUHO20
opzeanu3ma. IlosToMy Korja InepBoe MarepuasibHoe Teso (duzmyecku
IUIOTHOE TeJ0) MOrubaeT WJIM YMHPAET, TO CYIIHOCTb, COCTOAINAA M3
BTOPOT'O, TPEThEro U T.JI. MaTepUaJbHBIX TeJ, OCBOOOXKIAEeTCsA OT CBOeH
JKECTKOU «IIPUBA3AaHHOCTU» K (PU3NYECKOMY Tesly. A ecaud y4ecTb, 4TO
SMOLIMH, MaMATh U CO3HAHUE SABJIAIOTCA PE3YJIbTATOM 3BOJIIOIIMOHHOTO
Pa3BUTHs HA YPOBHE BTOPOTO, TPETHETO U YETBEPTOTO MaTEPHUAJIBHBIX TEJI,
CTAaHOBUTCH ACHO, II0YEMY JIIOJ B COCTOSIHUN KJIMHUYECKOU CMepTU BUJAT
cBO€ (HU3UYECKOEe TEJIO CO CTOPOHBI U B COCTOSSHUM JIyMaTh, UyBCTBOBATh U
0CO3HaBaTh caMux cebs. «Copoc» husuueckozo meaa He o3Havaem
2ubenu JHcueo2o cywecmea. IATO KpaliHe BaKHOE IIOHATHE.
CymHocTh, uMMeloIas JiBa U 0OoJjiee MaTepHAJIbHBIX TeJjla, CTAHOBUTCS
YCTOMYMBON W He morubaer ¢ rubenplo (QU3WUECKOTO IUIOTHOTO Teja.
EnnHcTBEHHOE, UTO IPOUCXOAUT IPU NOTepe (PU3UIeCcKOro IJI0THOTO Tela,
mak 39mo 3amedaeHue IGOANUUOHHBLIX npoyeccos. bes
¢usmueckoro Tesma CyIIHOCTh OKa3bIBaeTCsd KakK Obl B «3aMOPOKEHHOM
COCTOSTHUU» ¥l HE MOKET Pa3BUBATHCA Aajblie. /{1 TaTbHEeHIIIero pa3BuTHS
CymHoct He0oOXoZUMO HOBOe (QuU3NYecKoe Tea0, KOTOpOe OHAa |
HapabaThIBaeT, BXO/A B MOMEHT 3a4aTHsA B OIJIOZIOTBOPEHHYIO AUIEKIIETKY.
U Bce noBTOpsieTcsA BHOBB. BepHee, Bce OBTOPAIOCH... Ho ceropus mporuecc
nepeMenieHuss CyIiHOCTell OCTaHOBJIEH M 3aMeHEH HECKOJIBKO JIpYTUM
«TIPOIIECCOM» O KOTOPOM YHUTATEJIh Y3HAET B JlaJIbHEUIIIEM.

Kak ciiezryeT 13 U3/105K€HHOTO BhIlIe, NepBble CyIIHOCTH OSABUIINCH Y
BUDPYCOB KaK CJIe/ICTBHE OIIpe/leJIEHHOU MPOCTPAaHCTBEHHOUN OpraHu3aliuu
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caMbIXx 00bIYHBIX aToMoB, ¥ JIFOBAS CYIITHOCTDb MATEPUAJIBHA,
TOJIBKO OBPA3BOBAHA MATEPUEH B /IPYTO ®OPME. Mebiciu
— ToxXe MaTepuajabHbl. TOJBKO 3TO — «Jpyrasg» Marepus, He
COOTBETCTBYIOINAass  IPUBBIYHBIM  JUJII  «HOpMaJbHOro»  YesioBeka
npesicraBiieHusAM. To jKe caMoe MOXKHO cKa3aTh U Ipo ['eHepatop « TéMHOI
MaTtepun» ¢ IIporpammamu «CBetJI» — 310 «Apyrasa» marepus. YesoBek
HE B COCTOSIHUM IIOYYBCTBOBATh PAJMOBOJIHBI MJIM PaJUAIAI0, HO, TEM He
MeHee, PaJIMOAaKTUBHOE O0JIydeHHe YOWBaeT, a C IMOMOIIbI0 PaMOBOJIH
roToBAT nuily. [103TOMy rOBOPUTH O TOM, UTO IIEPBUYHO — MaTEPUS WU
co3HaHue — 06e3(c)CMBICIEHHO, — CO3HAHWE MaTEPUAIbHO U, BO3/IEHCTBYS
CO3HAHHEM Ha «OOBIYHYIO» MaTEPUIO, MOKHO U3MEHATh nocenaHo. 06a
STH TOHATHS B3aMMOCBA3aHbI, B3aMMO3aMEHAEMBI U COCTABJISIOT OHO
11eJI0€... ATO TaK JKe, KaK (PU3UK, U3YUYAIOI[UH aTOMbI, — BCETO JIUIIIb Ky4Ka
aTOMOB, U3YYAIOIUX CAMHX Ce0I.

YTo0BI cOXpaHUTH CBOO CYIIHOCTh OT pa3pyIlIeHHs, MOKHO, B IBYX
CJI0BaX, IIOCOBETOBATH HE 0eaamb OpYy2um moz20, 4e20 He xomea 0bl,
ymoost codeaaau mebe. Eciu «HOpManbHBI» YemoBek Oyzer
IIPU/IEP>KUBATHCS STOTO MIPABUJIa, BECbMa BEPOSTHO, UTO OH U30E3KUT «aza».
Haxkazanue 3a rpex YesioBeK MMOJIydaeT B MOMEHT COBEPIIIEHHUs Irpexa, a He
mmocyie cMepTH. VI3aMeHeHusI, IPOUCXOAAIINE IPU 3TOM KaK ¢ (PU3UUYECKUM
TeJIoM, Tak 1 ¢ CyIIHOCTBIO, — peasibHbIE IIPOLIECCHI, MPOUCXOIAIIE Ha
ypOBHE (PU3UUECKOTO TeJIa, BTOPOTO, TPEThETo (1 TaK /ajiee) TeJ CYyIIHOCTH.
U BHOBb I'ocmoay Bory Heuero aesaarb. [locie cmeptu dpusmueckoro
Tejla BO3HUKAET YHEPIeTHYECKHH BBIOPOC, KOTOPBIM OTKPHIBAET CTOJIHKO
KayeCTBEHHBIX IUIAHETapPHBIX 0OaphepoB, CKOJIBKO TeJl HMeEeT caMa
Cymraoctb. Ecoin CyIiHOCTh MMeeT B CBOEM COCTaBe JiBa TeJsia (BTOpoe U
TpeTbe) — OTKPBIBAIOTCA JIBa KauyeCTBEHHBIX Oapbepa W T.A. Ipyrumu
cioBamu, CyIIHOCTh OKa3bIBAeTCsl HAa TAaKOM 3SBOJIIOIMOHHOM YPOBHE,
KOTOPOTO OHA JIOCTUTJIA TIPYU PA3BUTUH B TAHHOM (DU3UUECKOM TeJIE.

B momenT 3auarus CymHOCTb BXOJUT B OOMaccCy, TeHeTUKA KOTOPOH
COOTBETCTBYET 3BOJIIOIMOHHOMY ypoBHIO CymHoctu. IIpoumcxoautr 51O
aBTOMAaTHYeCKH, TaK YTO U B 3ToM ciay4dae I'ocmoas Bor «cBeuky He
Jiepkaii». [10aToMy HUYEro CIy4aifHOTO ¥ HE3aCTy>KEHHOTO He ITPOUCXO/TUT.
BumuMocTh HecipaBeJINBOCTA BO3HUKAET U3-3a HEMOHUMAHUA TOTO, UTO
coboii mpencrasisier ku3Hb. Kaxymoe @®U3NUYUYECKOE TEJIO s
Cymaoctu ABJIAETCHA BPEMEHHOI OJEK/IOWM. Eciu Yenosek,
CBEPIIUB YOUICTBO, IIOMEHSJI CBOM KOCTIOM, OH He CTAaHOBHUTCS OT JTOTO
HEeBUHOBHBIM. [IpecTy1ieHne cBepIlaeT He «KOCTIOM», 8 HOCUTEJIb KOCTIOMa
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(mwmm, xak roBopusa A. XaTelOOB, — HocuTesb pybamikm) — CyIIHOCTb,
HaXO/AINASICA B TAHHOM (DU3UYECKOM TeJIE. ..

[Ipu cosmanuu I'enepatopa «Témuoii marepum» H. JIleBamioB
HCIIOIb30Ba M3HAYAIBHYI0O MAaTepHIo, U3 Koropoil cocrour BCE, HAC
OKPYZKAIOIIIEE, BKJ/IIOYAA HAC camux. [lind «HOpPMaJbHOTO
3pEHUsA» IEPBUYHBIE MATEPUU HEBUUMBI XOTsI OBl IOTOMY, YTO MBI MOXKEM
BHU/IETh OUE€Hb MAJIYIO YacTh. Halliu r;1a3a pearupyroT TOJIbKO Ha ONITUYECKUU
JlnanasoH, 4To COCTaBjfgeT  HUYTOXKHYK  4YacTb  /Juala3oHa
BJIEKTPOMArHUTHBIX KOJeOaHUl, He TOBOpsA y»Ke 000 BCEM OCTAIBHOM.
BupyMmbiMu  nepBUYHBIE ~ MaTepPUH  CTAHOBATCA  TOJIBKO  IIOCJIE
SBOJIIOIIMOHHOTO MpeoOpa3oBaHus Mosra win mocje Toro, kaxk Bac
6o3vbmym 6 bBbaniw. MMHOI'ZIA 3tu cnocoOHOCTH B OOJIBINENH WJIH
MeHpireli cremenn IIPOSABJISIIOTCA KAK BPOXK/IEHHBIE.
Bpox/iéHHbIE CIIOCOOHOCTH MOKHO CPaBHUTH C ajIMa30M, KOTODPBIA 0e3
COOTBETCTBYIOIeH 00pab0OTKM HUKOTZAa He cTaHeT OpuibaHTOM. Toraa Bcé
JleJIO «YTIPETCA» B «00pabOTKy», TO €CTh, OIATH JKe, B Iocelenne bauu.

EnuHCTBEHHOE, UTO MOXKHO CKa3aTh B 3aKJIIOUYEHIE 3TOT0, TaK 3TO TO,
YTO ecJU Thl O0Jiazaellb WCTHHHBIM 3HAHUEM U ITOHHUMAaHHEM
MIPOUCXOJIAIIET0, TO TOT/IA W BO3HUKAET OoJblllas BepPOSTHOCTD
IIPaBWJILHOCTH TBOUX JAedcTBuUU. C MoOell TOYKH B3peHUsA, TOJIBKO
HEBEXKECTBO OTKPBIBAET JOPOTIY 3JIY.

3.6. BoJsiochl

Becpbma CJI0KHO H3JI0KUTH B JIByX CJIOBaX HOBYIO (Quiocoduio,
pusuky, actpodusuky, GUUKY MUKPO- U MAKPOMHUPA, SBOJIOIHOHHYIO
OMOJIOTHI0, TEHETHKY, IICUXOJIOTHIO (U T.J1.) /1A TOTO, UTOOBI Bac «B3siyti» B
Banro. Ho ecsiu Bam Bcé 2Ke 3aX0TeJIOCh Ty/ia MOIMACTh, TOT/IA TPOAOIXKUM
n3ydyeHne 00beKTa, MOJIEKAIIETO MoMellleHH0 B BaHro. iu, Kak BbI yKe
TIOHSIJIH, CAMOTO ceO0s.

ITocne Toro xkak H. /Iesauwoe «ceodunr meHa 6 banio», s moHAI:
4TOOBI pPelraTh CYIeCTBYIOIIHE B HAIllEeM MUpPe MPo0IeMbl, HaJl0, B IIEPBYIO
ouepesb, IIPU3HATh, UTO MHOTHE W3 HAIIUX 0a30BBIX IIPEJICTABJIEHUH O
peasTbHOCTH OIMMOOYHBI. MOXKET CJIYYUTHCSA TaK, YTO OCHOBHAS YacTh
pasraZiku CMOTPUT HaA HAC KaKJI0€ yTPO U3 3epKajia, a Mbl €€ U He BUIUM.
Bot, HanpuMep, 4TO Takoe Hallla NPUYECKA — ITO JINUHBIE TIPEAIIOUTEHUS,
3TO MOJa WM yA00CTBO?
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Y BCero ecThb CBOSA CTPOTO OIpe/ie/IéHHAA | \
dyHKIUA, criocOOCTBYIOIIAA  MTPAaBUJIBHOMY
(pYHKIITMOHMPOBAHUIO TeJia B IiesioM. Kaskapii
yuactok Teaa umeer CBOIO ITPUYNMHY
JJIA CYIHIECTBOBAHMA. Ho npexpe,
YeM B3ATHCA 32 U3yYEeHHE BOJIOC, MOPoOyiiTe
OTBETUTh XOTdA OBl Ha OAWUH BOIIPOC,
MIPUBEJEHHBIN HUKeE, HanpuMmep,
OTHOCUTEJIbHO KyAPSABOCTH.

1.  Ilouemy BOJIOCHI — Ky/IpsIBbIE U HE
KyZApSBBIE.

2. IloueMmy y MYXKYHH BOJIOCHI
KyZAPSBBIE Yallle, YeM Y JKEHIIHH.

3. Ilouemy He Ha roJIoBe — Ky/psiBble
BOJIOCHI.

4. Tlouemy KyapsiBbIEé BOJIOCHI <«IIEHATCsS» OOJibllle W GOJIbIIE
IIPUBJIEKAIOT BHUMAaHUE.

5. IloueMy y HEKOTOPBIX HAI[MOHAJIBHOCTEH (T€HOTHIIOB) BOJIOC
OoJibIIIE.

6. Ilouemy y eBpeeB 0oJIbllle Ky/IPSBBIX BOJIOC.

7.  IloueMy BOJIOCHI CE/IEIOT C BICKOB.

8. ITouemy He Bcersa y My>KYHUHBI BOJIOCHI Ha TeJIE KYAPSBBIE.

9. Ilouemy Bcerya KyapsiBble BOJIOCHI Ha JIOOKe.

10. Iloyemy yacTo KyApsiBble BOJIOCHI HA TeJie U TPY/IH.

11. ITouemy Ha roJioBe KyApsIBBIE BOJIOCHI Yallle Y MY>KUHH.

12. Tlouemy >KeHIIMHBI JIOOAT KyAPsABbIE BOJIOCHI, 0COOEHHO y ce0sl.

Bospiioe 3HaueHue BOJIOCHI MMEIOT HAa PAaHHEM OJTale pPa3BUTUA
YenoBeka. OHU UCNOAHAIOM POAbL AHMEHHbL MO NPUEMY
nepeuuHoil mamepuu. JITUHHBIE TYCTble BOJIOCHI MaKCHMAaJIbHO
HachIIaloT YesoBeka sHeprueil. Mo:KHO c/ie1aTh oIpezie/I€EHHbIE BBIBOJBI O
TOM, UTO ZIEBOYKH B HAUAIBHBIX KJIACCAaX PA3BUBAIOTCS OBICTPEE, IOTOMY YTO
UX He TaK 4YacTo IMOJCTPUTAIOT, KaK MaJbUMKOB. UesloBeuecKue BOJIOCHI,
BKJIIOUAs PACTUTEJIBbHOCTh Ha JIMIe MYXKUYUH, HE TOJIPKO HAIPIMYIO
cHabxaroT Mo3r nHdopManuel, BOJIOCH TaKXKe «H3JIydaioT» SHEPIHi0 U
nHbopmanuio. IDTO CcBoero pojaa obparHas cBa3b ¢ Cucremoit
JKuzneobecnieuenuss u CucremMoil YupaBjieHHA. A ecjH TOYHee, MO
anekmpomazHumMHan 3IHepaua usayuaemces Mo32om uepe3
80.a0cbL 8 OKpydcarwwyro cpedy. ITo ObUIO TMOATBEPKAEHO U
YCTaHOBJIEHO C IIOMOIIBIO BceM u3BecTHOTO 3¢ dekra Kupamnana, korjga
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YesioBeka ¢dororpadupoBasiu cHavasaa ¢ JIMHHBIMU BOJIOCAMU, a 3aTeM —
II0CJIe CTPYKKU. BBII0 TOATBEPK/E€HO, YTO KOT/Ia BOJIOCHI IOCTPUKEHBI, TO
«IIPUEM ¥ TIOCBLI» CUTHAJIOB B OKPYKAIOLIYI0 CpeZly 3HauYuTeJIbHO
3aTpyZiHEH. KeHINUHBI ¢ JJIMHHBIMU BOJIOCAMH, HalpuMep, BbIHAIIUBas
pebEHKa, peJIKo CTPaJlaloT OT TOKCUKO3a.

Koca, cmazarmormass 110 II03BOHOUYHUKY, S6A€MceCs 0CO0bim
Hakonume.aem dHep2emuHecKko20 NOMeEeHYUAAA 041 HCEHUWUHDBL.
2KeHIyHAa ¢ JUTMHHBIMH BOJIOCAMHU UMeeT HAaCTOJIBKO MOIIHYIO SHEPTETHKY,
YTO COCOOHA c03/1aTh 00epeKHBIN KPYT JJI CBOETO JIIOOUMOTO MY>KIUHBI,
3aIUTUTDH €r0 CBOEH HSHEPTEeTHKOU OT JIIoObIX Oex. KceraTu, My»k moJrydaer
JIOTIOJTHUTEIbHYIO 3aIIUTYy CBOEH »KEHBI, KOT/]a pacuéchIBaeT el Bosockl. Ho
IIOCJIe/THEE BPeMs 9TO He IPaKTHUKyeTcs. Bece mobeskaiu B CaJIOHBI KPacoThI!

IJeem 60.10c 3a8ucum om Koauuecmeda Haxo0AUWe20C 8 HUX
Muvuuvsaka. Yem ero 6osbliie, TEM BOJIOCH TeMHee. UeI0BEKY, KOTOPBIH
IIepeKUJI OYeHb OOJIBIIIOE TOPE, COBETYIOT IIOCKOPEE C/IeIaTh CTPUIKKY.

He ctéuT moscrpuraTh MajieHbKHX JieTel. EcTh Takoe MOBEpbE, UTO
«pebEHKa Ha/I0 0023ameAbHO NOOCMPUUDb HA20A0 8 200Uk ». OTHAKO
sto ITPEAYBEXK/IEHUE JAJIEKO HE BE3SBPE/ITHO.

MHorue CUuTaIoT, YTO BOJIOCHI HU B KOEM CJIydyae Heab3sl KpacuTbh. U
IIPaBWJILHO cuuTaioT. llpuBeay mpumMep OJHOTO U3 APTyYMEHTOB: IIBET
IIpe/IMETOB BO3HUKAET, TJIABHBIM 00pa30M, B IIpoIlecce MOTJIOMEHUS BOJIH.
Kpacublél cocys BBITJIAZIUT KpacHbBIM IIOTOMY, YTO OH MOTJIOIIAeT Bce
OCTaJIbHBIE IBETA CBETOBOTO JIyya M OTpa’kaeT TOJIbKO KpacHbIN. Korza mbl
TOBOPUM: «3Ta Yalllka KpacHas», Mbl HA CaMOM Jiejle UMeeM B BUJY, UTO
MOJIEKYJISIPHBIN COCTAB MOBEPXHOCTH YAIIKU TAKOB, YTO OH IOTIJIOIIAET BCE
CBETOBBIE JIy4d, KpPOMe KpacHbIX. Tak BOT, HaIIXM BOJIOCHI HMEIOT
oIpeesIEHHBIA 1BeT. Kak W3BECTHO, YMCTBIX I[BETOB He CYIIEeCTBYET.
OTTEeHKH BOJIOC Pa3HOOOpPA3HBI U OUEHb CJIOKHBI. BOJIOCHI MOTJIOMIAIOT
IIOTOKU DHEPTHUU C OIPEeNeIEHHON AJUHOU BOJHBI. U MOrJIomanT UMEHHO
Ty 9Hepruio, koropad HEOBXO/IMMMA BAIITEMY OPTAHUM3MY. Yto
IIPOUCXOJINT, KOTJa BBl KpACUTE BOJIOCHI? Balll opraHm3aM HauuHaeT
noaydare UYYZKAYIO EMY 3OHEPI'MIO. A uyro B pesysnbrare?
IIpaBuibHO, — Gosie3Hb. Tak 4TO cmo pa3 nodymaiime, cmoum au
3akpawusamsv ceduHy, Tak Ju oHa Bac moprtur? Mexxay mpoumm,
HacTosI e (ppaHIy:KEHKH, KOTOPblE CUUTAIOTCA HJIeaJioM CTUJIS U BKYycCa,
HUKOT/ZIa He 3aKpalluBaiu ceAuHy. Ho yX ecsii OueHb XOueTcs, TO IPHU
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HeO6XOIlI/IMOCTI/I, IIOJTHOCTBIO oTpunas COBPEMEHHBIE XHWMHUYECKHE
KpacuTesir, MOXHO IIPUMEHUTDb IPUPOJHBbIEC U HATypPaJIbHBIE.

M3BECTHO, UTO KaXKJbIM BOJIOCOK COCTOUT U3 14 PA3HBIX 3JIEMEHTOB,
BKJIIOUAsA 30JI0TO. Hajmuwme 3TOro sjeMeHTa B BOJIOCAX IIOSABUJIOCH HE
IIPOCTO Tak. Y JMCEeHWUH 30.a0ma 6 e60.a0cax 0oavwe, uem Y
MYHCHUH, 8 5-6 pa3. A 30JI0TO OBLIIO MOJYYEHO U3 U30TOIOB ypaHa. To,
uto B Tabsuile MeH/iesieeBa MPUHATO CYUTATh CTAOUIBHBIM 3JIEMEHTOM, B
JEUCTBUTEJILHOCTH SIBJIAETCA HM30TOIIOM. Bcero B 30JI0Te HMeeTcs 24
BapHaHTa «CTaOMJIbHBIX M30TOIIOB». Bpems »KU3HU KaxKJI0oro 6osiee 4000
JeT. 3010mo 00 2012 200a CAYHCUA0 MemKOlL Ui uAeHTUPUKAIAN
JIIOJIEH, KOTOPBIE JOJIKHBI ObLIN OBITH Bceryia Ioj, KOHTposeM CHCTEMBI
Ynopassienus, 0 4éM 5 pacckasblBajl B mpeapiayiieil riaase. Cioza ke
OTHOCSTCS KOJIbIIA, IENIOYKH, M€eJIaIbOHbI, CEPBIH, 30JI0TOE IIUTHE U TaK
Jlajiee, TO €CTh TO, UTO C «PAZIOCThI0O» HOCAT KaK KEHIINHBI, TAK U MY>KUHUHBI.

Y sronedt obpaTHas CBsA3b (MTOTH KOHTPOJISI) OCYIIECTBIISETCS Yepe3
MO3K€YOK KaK CTPYKTYPY — KOHIIEHTPATOp C HCIIOJIb30BAHUEM AHTEHH
(Bostoc). Cetiuac mpor1iecc U3BMEHEH, HO 3TO TeMa JPYroro pa3roBopa.

B CeBepHoli AMepHKe UHAEUIHI CHUMAJIM CKaJIbII, yOUpas TEM CaMbIM
AQHTEHHBI 1 JTuiast Mo3r criocoOHOCTH IepeaBaTh U MPUHUMATD YTO-JIH0O.
HNwmerTcss TaHHBIE, CBUIETEIBCTBYIOIINE O TOM, UTO «OObIYail» CHUMATh
CKaJIbI OBLJI PACIIPOCTPAHEH U CPeI MHOTUX HapO/HOCTeH EBpOIBI.

Y Bac He [OO/DKHO CIIOKUTHCA HENPABUJIBHOIO CYXAEHUA O
«HY;>KHOCTHU» WJIH «HEHYKHOCTH» BOJIOC BooOIe. Bosiockl, ¢ ojHOU
CTOPOHBI, UMEIOT CBOE MpoucxokaeHue (mpouspacranue) kak OTXO/IbI
OBMEHHBIX ITPOIIECCOB MOJ3I'A. Tak 4TO OHU J1aJIEKO HE JIUIIIHUE.
Ecyi Bos10CHI BBINIAIN, 3TO HE 3HAYUT, UTO UX YCJIOBHO-KOPHEBAas CUCTEMA
JIMKBUMpOoBaHa. E€ M0oXkHO BoccTaHOBUTH. C 3TOU 3aj/1auell CIPaBJISIOTCS
IIporpammsl «CBeT/I», n focratouno ycnemHo. Ilpu orcyrecTBun Bosoc
YCJIOBHO-KOPDHEBasi CHUCTeMa BBINIOJHAET BCE Ty Ke (PYHKIIUIO, TOJBKO C
OoJIpIIIel HATPY3KOU.

TabauIia «pacroJIoKeHUusa BOJIOC»
(B cpaBHEHUU, IJIA TEX, KTO HE 3HAET)

Y My>x4uH (B HOpMe) VY skeHIIUH (B HOpMe)
JIpiceroT Co 16a nan ¢ TeMevKa PesieroT BOJIOCHI Ha T'OJIOBE
T'osroBa + +
IlTes (c3amu) + -
Yol + - K CTapOCTH +
Bopona + - K CTapOCTH +
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ITogMbIIIKH
Pyku

I'pyns
CnunHa

JIo6oK,

NIPOMEKHOCTh
ITona + +/-
Hornu + +/-

+ |+ |+ |+

+

+

ITO PAaCIIOJIOKEHHE BOJIOC OOIIEN3BECTHO, a KeJamIde MOTYT
npoBepuTh. Kak mpoBepuUTh, HAJZIEI0OCh, BCEM MMOHATHO, ¥ 3a0CTPATh HA 3TOM
BHUMAaHUe He Oynmem. OcHoBHasa Harpy3ka IO IIpUEMY
9HepPronHGOPMaIMOHHON TpaHCAANNKU Mo3ra U oOpeTeHHI0 KOHTAaKTHOTO
cocrosiHusA ¢ CucreMol YIpaBjeHHUs BO3JIOXKEHA Ha JiBa cOCTOssHUSA Moasra:
AHTUHEUTPUHHOE u HEWUTPUHHOE, 06a B
HEVHEPIIMOHHOM COCTOSIHUU SHEPTUI. OTH Ba COCTOSHUSA
Mo3sra He HUMEIT HUKAKOM pPaCTUTEJIbHOCTH BOOOIIEe. B 3Toil cBA3u
OCHOBHOU IIOTOK MPHUXOAAIEN MHOpMAIMU HUKAK He 3asucum om
naomHocmu pazmewaemoil pacmumeabHOCmu Ha 201086e.

Tenepb IIOCMOTPHUM, YTO XK€ HAXOOAUTCA B IMPOEKIUU II0A BOJIOCAMHU
KpOME I'OJIOBBI.

Y  MyXUMH:  penpoAyKTUBHas  CHUCTeEMa —  IIPOCTATa,
Oys1b00ypeTpasIbHbIE XKeJIe3bl, IPOBOAAIINE ITyTH. TO ecTh MOKPOB — HE Te
dbopmMupyercs criepMaTo30u, a I7ie OH IPOXO/IUT.

Y :KeHIIUH: MaTKa, IelKa U MpoBoAsAIIre IyTH. To ecTh HE TaM, IJie
«KUBET» SNIEKJIETKA, a TaM, I/ie IPOJBUTAIOTCA CIEPMATO30UIbBI 0
BCTPEYHU C HEH.

¥ Bcex — noaMbllieunble TUMQOY3J1bl, Haua1o0 pyku. Kak 3amura ot
paccenBaHus, — B JuMmdoysnax dopmupyerca (mpeobpasyeTcs)
«U3JIydeHHue», IIOTOK, U BOJIOCHI HA CaMOU pyKe — TaK)Ke 3allyTa IIPU ero
IIPOABUIKEHUH /10 JIafioHU. /IadoHb 8000we 6e3 8caKux 6040C. IMo
usayuameans.

y MYX4YHNHBI BOJIOC OoJIbIIIe (SaH_II/ITa Jiydyuie, u3JIydeHue CI/IJIbHee).
)KeHIJ_II/IHbI C IYIIHUCTBIMH BOJIOCAMH HE€ OTCTAIOT — y HUX HU3/IYYEHHUE TOXKE
CHJIbHOE.

Horm - aHasiorM4HO: MOAOINBa 0e3 BOJIOC — wu3JydaTesnb (Wim
IIOIJIOTUTEJIb); CaMa HOra ¢ IOKPOBOM — 3all[iTa OT pPacCeuBaHUs, Y
MY>KYHHBI YCUJIMBAeTCS K Havaly HOTH (OTKy/Za OHA PACTET), Y JKEHIIHHbI
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Ha000pOT — yMeHbIaeTcss (BOJIOCHI TOJIBKO Ha TOJIEHH, — KaK IIPAaBUIIO, HO
€CThb HUCKJIoueHus). JIuMdoysnbpl TOKe HMET 3HaueHHe: IaxOBble Y
MY>KYHHBI — OHU «IIOHMAalOT» MEHee PaCCesHHBIH MOTOK, V KEHIUHBI —
6osiee. Eciii yOpaTh BOJIOCHI — I0 KOITYHMKA TOUAET MaJjIO UTO, U IepeaBaTh
Jlasiblie eMy Oyzier moutu Hedero. TyT u moxo/; B BaHIo He ITOMOKeT.

My:KUYMHBbI UMEIOT BOJIOCHI Ha CIHWHE, TPYJHOH KJIETKE U BHH3Y
’)kuBoTa. Ha crnmHe — B TOPU3OHTAJILHOM HAIpaBJIEHWH, IO IJIeYaM —
IITUPOKO, KOJIMYECTBO UX CHJILHO BapPbUPYET Y Pa3HbIX JIIOJeH, HA TPYyAU U
JKUBOTE — T10 IIeHTpaJIbHOMN JIMHUU. Crilepe/iu — B IPOEKIIUH SHEPTOIEHTPOB,
IIOKPOB 3aI[UTHBINA, C33I1 — HE CHJIbHAsA, HO 3alllUTa OT PAacCEUBAHUS IO
BCeH IUIOCKOCTH (CIIUHY TPYAHO KOHTPOJIUPOBATH).

I'osoBa: 1og moOKpoBOM y Bcex — Tam Mo3r, Ho Mo3r HEKOTOPBIX
(ocobeHHO My:K4YMH) TpeOyeT KyapsiBylo (Oojiee HaZEXKHYIO) 3alluTy. Y
MY>KYHH eIl€ ycbl 1 60po/1a, KOTOPbhIE 3aIUINAIOT TO, UTO y JaM U3JIy4aeTcs,
Kak WHQOpManusA O COCTOSHUHY IUIOTH. Y KEHIIUH 3aIIUTHI OT IMOTJIOIIEHUS
WU3BHE HET, a4 Y MY>KUHUH — UMeeTCsI. Y BCEX OTKPBIT JI0O — U Y My>KYUHBI, U Y
JKEHIITUHBI. A BOT JIBICEIOT ¢ TeMeuKa (IleHTphI u3JydeHus). [IpaBia, koe-KTo
— co Jyiba (0coObIH ciTyJaii).

B 11e10M y JK€HIIIUHBI MEHBIIIE BOJIOC HA TeJie — MEHBIIIE 3all[UTa, HO U
OoJIbIIIE TIOTJIONEHNE CHAPYKHU. My>KUMHA CO BCEX CTOPOH B IIEJIOM JIydIlle
3alUIIEH.

Jletn — 6e3 TTOKpOBa Bcex BUAOB (KpOMeE TOJIOBHI, J]Ja M TO HE y BCEX C
POXKAEHUSI €CTb) — U TII03TOMY OHH IIPOSBJISAIOT BCEBO3MOKHBIE
«TapaHopMmaJsibHbie» criocobHoctH. C Bo3pacTtoM mpoxoaut (popmupyercs
IIOKPOB, OTPAHUYUBAIOIIHUI B 00€ CTOPOHBI).

Oo6aviceHue — caedcmeue U3AYUeHUsl UAU NpuiuUHa, wmoo
usayuamsv agexkmuenee — MoxkeT OBITh TaK M Tak. JIbICEIOT C
BO3pDACTOM, KOT/Ia IOSIBJIAETCA YTO M UYeM wu3iydaTb. Ho 3T0 — 06e3
noceleHusa banmn.

W ne rpycruTe! Mepshl 110 BOCCTAHOBJICEHUIO BOJIOC YK€ IIPeAIIPUHATHI.
U sto He kimHUKa «Pean Tpanc Xaep». 9to IIporpammsbl «CBet/I», u
II0JIOKUTEJIbHBIE Pe3yJIbTaThl y2Ke eCTh. B ollpeieIeHHBIX KpyraxX ecTh TaKas
IIyTKa: «JIpIcasd rojoBa — 3TO 3aMIlla C BOJIOCAHBIM IOKPOBOM BOBHYTPB».
OTHecuTech K 5TOMYy C IOMOPOM H He BBOAuUTe cebs HMCKYCCTBEHHO B
COCTOsIHHE HEeIIOJTHOIEHHOCTH!

Mexauu3Mm. Kosib cKOpo 3aIura ocjaabeBaeT C yJaJieHHeM BOJIOC
(CKeHIMHBI CYUTAIOT, YTO TaK KpachuBee U OPEIOT — a 3psi), 3HAUUT, CYyTh B
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BOJIOCAX, WJIX B TOM, YTO OHM co3zaalT. Koca y [eByliek BOJIb
ITIO3BOHOUYHUKA (3all[iTa aHTEHHBI W yJydllleHHe e€ PaboThI), — BOJIOCHI
«0TCeloT Mycop». VI /10 TIO3BOHOUHUKA JOWJIET CUTHAJ B YHUCTOM BHJIE.
ITouemy xyapsiBle BOJIOCHI Jiydlne (HazexHee), yeM upsmble? OHH
3aHUMAIOT OOJIbIIIee TPOCTPAHCTBO, 3AIOJIHAA ero paBHOMepHee. OHU Kak
¢unbTp — ycunurenb dactor. Toraa ¢ BO3pacToM M pa3BUTHEM JIOTUYHO
peZelolero MOKpoBa — OOJIBIINN JUATA30H YaCTOT CTAHOBUTCS «HYKHBIM»
1151 00paboTKku. MHE MPUXOAUIOCH HEOAHOKPATHO TOBOPUTD, UTO B 3TOM U
«unpuroaarca» IIporpammsbl  «Csetr/I», eciu Bel aBidgerech ux
[Tonb3oBaresieM. B o0imiemM, BBIBOABI OUEBUAHBI — ecaAuU Xouewdb
NOJPYHCUMBCA C 20108011, NOOPYIHCUCH U C 80.r10camu!

3.7. MBITh UJIU HE MBITH?

C BoJsiocaMu Bc€ TOHATHO. Teneppb BcTasa Bompoc: « Mbims wau He
MblMb, U €CAU MbBLMb, MO uem?» 1loTomy 4TO, KaK CUUTAI0 HE TOJIBKO
s, MOTYT CJIMITHYTbCS, 1 HE TOJIBKO BOJIOCHL. B omHOI u3 Hamux Oeces ¢
JleBamoBeiM B MOCKBeE, HE IOMHIO ceifiyac, B CBS3U C UeM, 5 3aTPOHYJI 3TOT
Bonpoc. OH poaro cmesscs, a IIOTOM pacckasajl MHe OJHY O4YeHb
IIOyYUTEJIbHYI0 HCTOPHUIO, KOTOPYIO Sl 3allOMHWJI U TOTOM pPacCKa3bIBaJ
HEOJHOKPAaTHO U NPUBOJAWJI B OTBeTaXx Ha BOIPOCHl, KOTOpble MHE
nepuoguyeckyu npuchiaioT. [Tocie okonuanus Bemmkoit OTeuecTBeHHOM
BOUMHBI, 10 pacyéTaM HaIllUX «COIO3HUKOB», HacejaeHUe Hamiel CTpaHBI
JIOJDKHO OBUIO 3a 2 200a YMEHbUWUMBCA KAK MUHUMYM HA 2-3
MUAIUOHA Hea08eK. 32 cUeT yero? 3a CYET OTCYTCTBUA MeIUKAMEHTOB
JULsI paHEHBIX, BEPHYBIIIUXCS C BOWHBI U3 TOCIUTAJIEN TTOCTIE XUPYPTHUECKUX
omnepanuil (MMeercs B BUAY 3aTHOEHUE PaH, OTCYTCTBHE aHTUCEIITUYECKUX
CPe/CTB W T.I.), a TaKXKe 3a CYET 3MUAEMHUN OOJie3HEeH, CBSA3aHHBIX C
HeoOyCTPOEHHOCTBIO JKU3HU JIIOZIe B pa3pylIeHHBIX TOpOAax U CEJyax.
AHTHCAaHUTApHsA, KOTOpas IPHCYTCTBOBAaJa IOBCEMECTHO, JIOJDKHA ObLIa
aToMy crocobctBoBaTh. Ho aToro mouemy-ro HE CJIYVUMJIOCDH. Bosee
TOTO, IIOCJIEBOEHHAs POXKAAeMOCTh NoOWBajia BCe PEKOP/bI, a JeTH
POXKJITUCh 37I0POBBIMU U OBLJIM IOJABEpP:KeHbI 3a60JsieBaHUAM (0COOEHHO
KOJKHBIM) BO MHOTO KpaT MeHee, YeM ceruac, B Halle BpeMs. Tak B 4éM ke
ceKper?

Cekper B TOM, uTO B ctpaie HE BbIJIO HUKAKOI'O MDBLJIA,
kpome XO3AMCTBEHHOTI'O. Bce MBLIHCH, CTHPAIN 0eJIbe U JETCKHe
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MIeJIEHKU X035 IUCTBEHHBIM MBLJIOM. BOJ1OCHI U TeJ10, a TaKKe MecTa paHEeHU N
IIPOMBIBAJIUCh XO3AHUCTBEHHBIM MBLIIOM. M 3TOr0 OBLIO OCTATOUYHO, YTOOBI
He BO3HUKJIO HUKAKUX 3a00J1eBaHUi, MHMEKINN U STU/IEMUN, Ha KOTOPBIE
OYEHb PACCUUTHIBAIIN «HAIIIU JIPYy3bsi» — COM3HHKU. Crpocute 00 3TOM
cBomux Oabymiek u aeaymniek. OHM BaM MHOTO MHTEPECHOTO PACCKAXKYT PO
3TO MbLIO. VI TOJIBKO K MATHAECATHIM TOJaM IMPOMBINIJIEHHOCTh Hadasa
BBIIYCK JPYTOTO MbLjIa, NPUMEHA
apoMaTu3aTopbl U XUMUI0. Jlymaro,
YTO YHUTATENI0 YK€ IOHATHO —
oyeMy 3TO MIPOU30IILIO.
[TompobyiiTe cefiuac KyIUTH
HaCTOSIIEee XO3AUCTBEHHOE 76-72-
MPOIleHTHOEe MbLI0! MbLIO 72% 1O
MoOeH Tmpochbe HaILIU TOJIBKO B
Benapycu. A BoT mammnyHbp «Wash
and Go», a B IIPOCTOHAPOJABE
«berymaa Bomib», MOXXHO KyIUTh
Be3/JIe.

- - -

A mosydyaro MHOTO THceM, B KOTOPhIX unTatenu H. JleBamoBa u
A. XaTpI00Ba CIIPAIINBAIOT O «XOJIOTHOM AIEPHOM CHHTE3€e». UTOo 3TO0
TaKoe, U KaK «IIOLIyIaTh» WM «yBHUAETb» TO, YTO IIPOU3BEIEHO C €ro
npuMeHeHueM. Illymnaiite, HioxaiiTe u cMorpure — XO3AMCTBEHHOE
MBLJIO — amo u ecmb nPooYyKmM X0.100HO20 L0ePHO20 CUHmMe3d.

KoHneuHo ke, 60JIbIIION HHTEPEC MTPEICTABJISIET TO, KAK 3TO «paboTaeT»
U TnpuMeHsercss B banHom  mporiecce.  CylllecTByeT — IOHSTHE
«OTPHUIATEJIBHBIN JIOTAPU(PM KOHIIEHTPAIH BOZOPOIHBIX HOHOB
B pactBope», wiu pH. pH koxu 5,82-6,48, pH menoueit — 6,96-9,64,
pH xucnor — 3,52-5,64. TOT mapaMeTp AOCTATOYHO XOPpoIo onucad. OH
SIBJIAETCSA HWHJMKATOPOM HACBINEHUs KUBOU KJIETKU IOTEHIIHAJIOM.
Huanazon pH g kiaerok Yenoseka 6,88-7,45. 9TOoT quana3oH MOKeT
OBITH Cy>KEH B CBSI3U C Pa3JINYHBIMU 3a001eBaHuAMY. PH KJIeTKU B TeUeHUE
CYTOK MeHseTcsi, (akTOpoB H3MeHeHUs 3HaueHus pH MmHOro — amo
3ampamul dIHep2uU, NPUEM NUWU, HEPBHbLE CIMPecCbl U M.O.

MbL10 (TOJIBKO XO3SIMCTBEHHOE) MpeHa3HAYEHO He IS IPUATHOTO
HAMBUIMBAHUS «BBIMYKJIBIX U BIYKJIBIX» YACTEH Tesia C IOCIIEIYIONUM
CMBIBAaHUEM, a I HeWTpanu3anmuu Oakrtepuil (cHATUA OOMEHHOTO
MIOTeHI[1asa ¢ 6aKTEePUH U OTHOKJIETOUHBIX). [[py 3TOM HET HEOOXOUMOCTHU
NO0Ab308AMBCA MHLIOM 00AE€e 1 MUHYMBL — KOXKA TOJIYYaEeT JIUITHUN
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MOTEHIINAJ, IPENATCTBYIOIUH HOPMaJIbHOMY OOMEHY C OpPTaHU3MOM.

Xonoguasa Bojma uMmeer pH 6,58-7,12, uTO U 3aMeHsAET KHUCJIBIU
pactBop. IJrta ke Bojaa Inpu Temueparype 50°C umeer pH 7,24-7,56,
I03TOMY dadice 8 6aHe HeoOX00UMO NPUHUMAMDb X0100HbLIL JYyut
(obTupaTtbes cHerom). JKutenu 103KHbIX perunoHoB (Mtanus, HampuMmep) He
UMEIOT BO3MOJKHOCTH IIOMIAPUTHCA B CHETY, IO3TOMY TaM JJIs CHSATHUS
KaTaausupymoInero 3¢gpdeKTa UCIOIb3YIOTCA KPeMbI, ITacThl HA KUCJIOTHOU
ocHoBe (pH 5,5). B permonax Poccuu HeT HYKJbl B HCIIOJIb3OBAaHUH
MOZIOOHBIX TTACT U KPEMOB B CBA3U C HAJTUYMUEM €CTECTBEHHBIX ITPUPOIHBIX
perynaTtopoB (Boza, Tpasbl, cHer). Ha Pycu Bcerma MbUIM CEMEHHUKH U
rpyAu (BBIMYKJIOCTH U BIIyKJIOCTH), KCTAaTH, X BOJIOCHI HA TOJIOBE, CHAYasa
CHUJIBHBIM  IIEJIOYHBIM  pacTBOpoM  (I€JIOKOM), a 3areM, IOCje
OTI0JIACKUBAHUS — KBACOM (KHUCJIBIA PACTBOP) U JIOTIOJIHUTETHLHO — CHETOM.

OpHako ecTh HEOOIBIIOW (DEHOMEH — NPU 0OMOPOAHCEHUU B8ce20a
oomupaaucs cHezom. B 3TOM cCiyuae NPOUCXOAUIO MATKOE
BoccraHoBsienne pH. pH 00MOpOXXeHHOH KOXHU 4,21-4,39, U 3TO
coorBeTcTByeT PpH ciaboMy pacTBopy COJITHOH KHCIOTHI. CHer mpu
Temiepatype -12°C umeer pH 5,20, 1 Ha HavyaJbHOM 3Talre OOTHpPAHUA
Koka Boccra”HasiuBaer pH pgo 5,20. C pH 5,20 opraHusm
BoccTaHaauBaeT pH /10 HOpMBI, IPU 3TOM HeJIb35 NUCIIOJIb30BaTh CUJIbHbIE
II[eJIOYHBIE PACTBOPHI (CIIUPT, MBLJIO) — MOKHO HOJIYYHUTD OKOT ¥ MECTHYIO
HeUTpaIn3aI[uio IPOBOJUMOCTHU KOXKHU.

[TogBommm uroru. Ilpexae yem uatu B baHio, HEOOXOUMO HAUTH U
KYIIUTh X03AUCMEEHHOEe MbL10 He Huke 72%. KynuB MbLIO, HYKHO
OTHOCUTBHCSI K HEMY OepesKHO U XPaHHUTh TaK, YTOOBI €ro He CheJTU MBIIIIH,
€CJIM OHU eCTh B JJOMe MJIH Ha Jlaue, TaK KaK MBIIINA OYeHb JIIOOAT 5TO MBLJIO
ecTb. HampuiMBaThCA HYXKHO CcO 3HaHueM Jiena. IPPeKTUBHOCTH
JOCTUTAETCSA TOJIBKO TOI/Ia, KOIJa ¢ MOMEHTAa HaMBLIMBAHHUA O MOMEHTA
CMBIBa BOZIOH TIPOIILJIO He OoJiee 60 cekyH . Hy:KHO IOMHUTD, YTO B pyKax y
Bac — ITPOAYKT XOJIOJHOI'O AAEPHOI'O CUHTES3A, kotoporo
HeT U OBITH He MOXKeT HU B EBpolle, HU B APYrux yrojkax mupa. M stum
HY>KHO TOPJUTHCA, IIOTOMY YTO MaJI0O KOTO M3 3THUX PETHOHOB BO3bBMYT B
banro.
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3.8. Onmmoka MbIILJICHUA

[To3Bosr0 cebe HEMHOTO IMOPa3MbINLUIATH B cTiie H. JIeBamoBa, Tem
0oJiee UTO JONMUCHIBAI0 HAYATHINH UM 3-H TOM. X0UeTCsa, YTOObI YUTATE b
HE yCTaBaJl OT «TOpPbI» CBaJIUBIIEHCA Ha HEro HOBoW uHpopmanuu (He
BCeria ¢ IIEPBOTO pasa JIeTKO BocIpuHUMaeMoii). Ko Bcemy Tomy, 4TO 371€ChH
HAIIUCAHO ¥ U3JIOKEHO, MOKHO OTHOCUTHCS I10-pa3HOMy. MOXKHO
MIPUHUMATh, a MOKHO ¥ He IPUHUMATh, /laske Ha Bepy. ITO BHIOOD KarKJI0TO.
Ho, na moii B3, IIPUCJ/IVIIIATBCA — ITEJIECOOBPA3HO. A yxe
JIaBHO YyOeIUJICSI B TOM, YTO OOJIBIIIMHCTBO JIt0/Iel (He TOJIPKO CUMTAIOIIUXCS
YMHBIMH JIFOABMU, HO U JIEUCTBUTETLHO OU€Hb YMHBIX, CIIOCOOHBIX IPUHSATH
caMble TPy/IHbIe Hay4YHbIe, MaTeMaTu4yeckue, puiocodckue paccykaeHust)
OYEHb PEJIKO MOTYT IOHATH CAMYIO IIPOCTYIO U OUEBHUIHYIO UCTUHY. MCcTUHY,
BCJIEJICTBHIE KOTOPOH MPUXOJIUTCS IOMYCTUTD, UTO, UX COOCTBEHHO CYK/IeHHE
0 TIpeMeTe MOXKET OKas3aThCs JIOKHBIM. CyKJeHue, COCTaBJIEHHOE WMHU,
WHOT/Ia ¢ OOJIBIIUMU YCHUJIUSAMH, KOTOPBIM OHHU TOPJISITCS, KOTOPOMY OHH
YUMJIA JPYTUX, HA OCHOBAHUYM KOTOPOTO OHH YCTPOMJIN BCIO CBOIO *KU3Hb. Ha
MOM B3IVIAA — caMas pacIpOCTpaHEHHAs W pasJipajkarolas oOIInOKa
MBIIIJIEHUs OOJIBITMHCTBA JIIOJIEN — BTO MPEAB3ATOCTbD.

IIpede3smocmsb — 5TO TeHJIEHIUs 3aMedyaTb, BBIJIEJIATD,
MIPUHUMATBD K CBEJIEHUI0, 0JI00PATH U 3aIIOMHUHATh TOJIBKO TY HHGOPMAIIHIO,
KOTOpas IOJATBEP:KAAET yKe HUMelleecs y JyeJoBeKa MHeHUe, TUIIOTe3y,
IIPUHIUIIL U T.J., OHOBPEMEHHO OTBEpras, B yIop He BU/sd, He IPUHUMAs B
pacuéT u 3a6bIBass Ty MHOPMAIIHIO, KOTOPasi UIET Bpa3pe3 CO BCEM STHM.
JlaBHO 3aMeueHO, YTO €CJIM YeJIOBeKYy IpeACTaBUTh (haKThl U apTryMeHTHI,
KOTOpble He BIIMCHIBAETCA B €ro yKe CJIOKUBIIYIOCA KapTHHY MHpPA, TO
mepBas, IOUYTH HWHCTUHKTHBHAas peakIiusd Ha HUX — Hedoeepue,
omaeepiiceHue, UZHOPUPOBAHUE U 8bLOPACHI8AHUE 13 TTAMATH BCETO,
YTO C HUMU CBA3AHO, IAKE eCAU OHU 8AHCHBL U MO2YM 6blMb 0.4 He20
peaavHo noae3nst. C 3TUM A1 U MOA KOMaH/[a ITOCTOAHHO CTAJIKUBAJIUCH
otHocutesibHO IIporpamMmm «CetJI» u BCcero Toro, 4ro Kak-TO C 3TUM
cBa3aHo. OcobeHHo 1ocse Toro, kak H. JleBamoBa He craso. [Togomnnéxa
TyT O4YeHb NOpocTasd: BCE HENPUBBIYHOE PE3KO HapyllaeT YyBCTBO
BHYTpPEHHEU! rapMOHUU U CUJIBHO OBET 0 CaMOJIIO0UIO YeJI0BEKA, TOT/Ia KaK
OCO3HAHWE TMPABOTbI U MPABUJIBHOCTH JOCTAaBJAET YZOBOJIbCTBUE U
00aBJISIET YBEPEHHOCTH B cebe.

- NPEAB3ATOCTh — 3TO OTCYTCTBUE >KEJaHUs IOMEHSATb CBOIO
TOYKY 3pEHU;
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- NPeAB3ATOCTh — 3TO TBEpPJOe yOexzeHHe B COOCTBEHHOU
IIPABOTE, OCHOBAaHHOE HA JJaBHO C(OOPMUPOBAHHBIX CTEPEOTHIIAX;

- NMPEaAB3ATOCTh — 5TO HeoOOCHOBaHHAs YBEPEHHOCTh B
coOCTBEHHOU ITPABOTE;

- NpPeAB3ATOCTh — 3T0 yMeHue GOPMHPOBATh 3apaHee
HeraTuBHOEe MHeHHe 000 BCEM Ha CBETE;

- NpPeAB3ATOCTh — 9T0 yMEHHe WIHOPHPOBATh  BCIO

nH@OpMaIUI0, KOTOpasg He YyKJIaJblBaeTc B UYETKO CHOPMUPOBAaHHBIE
PaMKH, MOKHO €Ill€ CKa3aTh HHA4e:

- NPEAB3ATOCTD — 3TO KOT/Ia YeJI0OBEK UIIEeT U, YTO XapaKTepHO,
HaXOJIUT JJ0OKA3aTeJIbCTBA UCKIIOUNUTEIBHO TOTO, 60 HIMO OH Ylice aepum,
IIOJTHOCTHIO UTHOPUPYS IIPU 3TOM BCE TO, YTO MOXKET II0K0J1e0aTh 3Ty BEPY;

- BBIpAKAACHh A3ZBIKOM (pMBUKU: NHOpMAIUA, I0NAIA0asa B
Hallly TOJIOBY, UMeeT OueHb OOJIBIIYI0 MHepIuio. Belpakasch OBITOBBIM
A3BBIKOM: €CJIU YEJIOBEK BO UTO-TO YBEPOBAJI, TO CKOAbKO €20 MOpPOoil 6
onpoeepliHceHUN e20 86epo8aHUIl HU MblKAil — MoAKYy He 6ydem.

B mosiHOWT Mepe 3TO OTHOCHTCA K TeM JIIOASAM, KOTODPbBIE JeJIaloT
pas/IMYHbIE IOIBITKH HCII0Jb30BaTh uMs H. JleBalioBa B CBOUX MEJIKHX
nessix. OHU TOBTOPSIOT OIMUOKU JIIOZEd, CUMTAIOIIUX cebs YMHBIMUA —
CUUTATh BCEX OCTAJIBHBIX JiypakaMu. fl He ocyK/ialo UX, XOTSA 3TO UHOT/IA U
HENPUATHO. fI He cTapach UX epeydoeIuTh B U€EM-TO. Sl yOe:K/IEH B OJTHOM:
B BaHIO UX He BO3bMYT, Kak ObI OHU HE CTPEMUJIUCH TY/IA MOTACTh.

U y3K, KOJIb MBI 371eCh TOBOPUM 00 00BEKTEe, KOTOPOTO HY>KHO (MJTH He
HY?KHO) BeCcTH B BaHIO, B COOTBETCTBYIOIIEM 3J0POBOM COCTOSIHUH, TO
npuBeay  InpuMmep. BOJIBIIIMHCTBO  JIIOJAEN CBATO
VYBEXK/JEHBI B TOM, 4YTO MeJUUUHCKA HAYKA IOCTOSIHHO
pasBuBaercsi (MAET BIEPEA CEMHUMHIJIBHBIMH  IllaraMu, BHEJIPSIET
HAHOTEXHOJIOTUH U T.JI.), YTO JIEKapCTBa CTAHOBATCA BCE JIydIlle U
a¢ddeKTHBHEE W YTO 3a TIOMOIIbI0 HEOOXOIMMO 00paIaTbCs TOJBKO B
COOTBETCTBYIOIINE 3aBeJieHUs (IIOJIMKJINHUKYA, KJIUHUKH, OOJIbHUIIBI,
MeIUIIUHCKHE IEHTPHI U T.71.). [IpH 3TOM MaJio KTO B COCTOSTHUU 3a{yMaThCs
0 TOM, II0YEMY, €CJTH BCE TaK XOPOIIIO U IIPOTPECCUBHO, CMEPTHOCTH OT CAMBIX
CTPaIIHBIX 3a00JIEBAHUE T'OJT OT ro/ia HEYKJIOHHO pacTeT? COOTBETCTBEHHO,
JIAaBUHOOOPa3HO BO3pACTAaeT CIPOC W HA JIEKAPCTBA U HA MEJIUIIMHCKUE
ycsryrd. Y 3To B TO BpeMs, Korja oH 00si3aH HEYKJIOHHO CHUKaThesA. Eciu
Obl pexsaMUpyeMble OCTYKEHHUS MEeIUITUHBI JAeWCTBUTEJILHO YEero-To
CTOWJIH, TO 3a00JIeBaeMOCTh 00513aHa ObLy1a OBl 1a/1aTh. A oHa pacmém. Ho
3TOT0 HUKTO 3aMevaTh U IPUHUMATD B paCcUY€T He XoueT. f He roBoOpIo certuac
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@. kpynueB «CeetJIbiit Benuk» H. JleBaioBa B «bannom Jlene» A. XarsiboBa u Tpyznosas Jlonata

IIPO KaKyl0-TO aJbTePHATHUBY 3TOMY Hpolleccy OTHOcUTesbHO IIporpamm
«CsetJI», HO 3a BpeMs X MIPUMEHEHHU, a ITO yKe OoJiee 6 JieT, MOXKHO
YBEPEHHO TOBOPUTh, 4YTO Korza IIporpamMMbl «CTaJKHUBAIOTCA» CO
CTpPaIIHBIMHU 3a00JIeBaHUAMH (a TaKMX IPHUMEPOB YKe HeMaso), TO, 3a
PEIKUM UCKIIOUEHHNEM, IToueMy-TO (?) mobexxaatoT Ilporpammsbl. Beé aTo
HEIIOCPE/ICTBEHHO CBS3aHO C TON MPEAB3ATOCTHIO, O KOTOPOU UJET peub. TO
nopok. ITo-apyromy He CKaKelllb. Y 3TOro IOpOKa MHOT'O pa3HbIX HA3BAHUM-
CHUHOHUMOB, YTO CBSI3aHO C TE€M, UYTO €ro 3aMedald U OIMKCHIBAIIN pa3HbIe
JIIOAY, TI0Ka He MPUIIUIA K obmenpuHaToMy TepMmuny. OnHO U3 HauboJsiee
U3BECTHBIX — «peduiekc 3eMMmesbBeHca», T.e. pedhaekmopHoe
omoéopacsleaHue HOB020 3ZHAHUA, KOMOpoe npomusopequm
cywecmsyrowum HOpMam, npusbiukam wau napaduzmam. Ectp
emeé W Takue Ha3BaHWsA, KaK «HU30UpaTeJbHOE  MBIILJIEHUEY,
«TEHJIEHITMO3HBIN MO/I00P (GAKTOB», « MBICJIUTEIBHBINA 3210 ».

MOKHO CAMOMY HEIIOHAT/INBOMY YEJ/IOBEKY
O0OBSICHUTH CaMble MYJIDEHBIE BEIIlU, €CJTU OH HE COCTaBUJI cebe O HUX elé
HUKakoro umpexacraBiedusa. Ho CAMOMY JIIOHAT/IMBOMY
YEJIOBEKY HEJIb34d OB bACHUTD camoli mpocTOU Beld, €CJIU OH
TBEP/O YOEXK/IEH, WMo 3Haem, 0d ewé HeCOMHEeHHO 3Haem, Mo, Yo
nepedaémes emy.
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