JUIIETAHT

OCHOBbI DHEPTETUUYECKOM MOJIEJIN MUPA.
SHEPTE/L.

Cy1liecTBYIOT ABE HAYKH, SBIISIOIIMECS CaMOJI0OCTaTOUYHBIMU, T.€. YUCTHIMU: HU-
nocodus u mateMatuka. Guiocodus paccMaTpuBaeT abCOIIOTHO BCE SABJICHUS, POUC-
XOJISIIIME B MUPE, Ta€T UM ONPEICSICHHUS] HA OCHOBE paHee MPUHSTHIX, IEPBUYHBIX T10-
HSTUN U CTPEMUTCS K BCEOObEMITIONIEMY MUPOTIOHUMaHUI0. MaTtemaTriecKkue nocTpo-
eHus aHajoruyHbel. O0€ 3TH HAyKH TpemiaT HETOYHOCTSIMU M3-3a HEOTPAHUUYEHHOCTH
(dbaHTa3uM Mpy HE COBCEM BEPHBIX UCXOHBIX MOHATHUSAX (MU COBCEM HEBEPHBIX).

dusuka — HayKa, BO3HHKIIAS Ha CThIKE pritocodhun u MaTeMaTuku. GU3uKM pac-
CMaTpHUBAIOT SIBJICHUS IPUPOJIbI C PUIOCOPCKON TOUKHU 3PEHUS, BIABUTAIOT TUIIOTESHI,
a 3aTe€M HMCIOJIb3YIOT MAaTEMAaTUUYECKUI anmnapart AJisl OATBEPKICHHS WIIH OIIPOBEPAKE-
HUS ATUX TUNIOTe3. PU3NKa, UCTOJIB3YIOIasl IEPBUYHBIE TOHSTUS YACTHIX HAYK, HACTIe-
TyeT UX OMMOKH, n300peTaeT COOCTBEHHBIC, YTO PAHO WMJIM ITO3JHO MPUBOJIUT K TOSB-
JICHUIO Mapa3MoB WK mapagokcoB. [[oaToMy HEOOXOIMMO Ha ONPECICHHBIX dTanax
nepecMaTpuBaTh HE TOJBKO CYIIECTBYIOIIEE MUPOBO33pPEHUE, HO U HayajbHbIE, TIEp-
BUYHbIE [TOHATHS, OCHOBBI, aKCUOMBI, ONPECTICHUS. . .

B uctopun pa3ButHs HayK TaKuX 3TArlOB OY€Hb MHOTO, BOT HEKOTOPHIE U3 HUX:

A) Orossb - Bpar => OroHs - Ipyr (OCBOCHHUE OTHS).

b) Cnacenue ot Bpara 6ercTBoM => UCIOJIb30BaHUE TAJIOK U KaMHEH 17151 yOuii-
CTBa Bpara.

B) Ilimockas 3emis Ha kutax => 3eMiis - chepou.



Bce yrBepxaeHus 10 “=>"" ABISAIOTCS HAYYHBIMU, [TOCJIE - JUJIETAHTCKUMHU - ITPO-
TUBOPEYAIMMH HAKOIIJIEHHBIM HA JAHHBIA MOMEHT 3HAHHUSIM.

Tem He MeHee, TUIIeTaHThl, pa3pyllas «HAy4YHBIE) YTBEP:KICHHUS, IPOJIBUTAOT
HAyKy Ha HOBBII 3Tall pa3BUTHA. TakuMm 00pa3oM, pa3BUTHE HAYKU IPOUCXOIUT 1O W3-

BECTHOU CXEME...

nayxa=>Hayka=>Hayka=>Hayka=>HayKa=>HayKa=->...

[Touemy BO3HHMKAIOT OITMOKU?

N3BecTHO, 4TO HAIl MUP YCTPOEH OT IIPOCTOTO K CIOXKHOMY. YacTh LENOYKH
ycrpoiictBa MUPA 6e3 KOMMEHTapHeB: 3JIEMEHTapHbIE YACTULIBI - AaTOMBI - MOJIEKYJIbI
- BEIIECTBA - OpraHuKa - KU3Hb - yenoBeK. A nosHanue MUPA npoucxoaut B o6pat-
HOM IOCJIEA0BATEIBHOCTH: OT CIOKHEHIIETro K npocreimeMy. IMEHHO Uil TOHATHS
OUYEHb CIIOKHBIX SIBJICHUN TpeOyeTcs Ha ONpENENEHHBIX dTanax MO3HAHUS MPUHSATHE
T€X WJIM UHBIX YNIPOILEHUH, a C paCIIMPEHUEM I'PaHMI] TO3HAHUS HEOOXOAMMO BO3Bpa-
IIaThCS K 3TUM YTIPOLLIEHUSIM U, 110 BO3MOKHOCTH, N30aBIATHCSA OT HUX. OJHO U3 nep-
BbIX ynpouieHui - bOI'. B¢€, uTo yenoBek He noHMMaI, npunuckiBagock bOI'Y: «Tak
BOI'Y yroano!». ITo mepe pa3BuTHs HayK MHOTHE SABJIEHUS, TpunucbiBaembie bOI'Y -
I'pO3bl, 3BE3/1bI, IUNTAHETHI, BpEMEHA I'0/1a, IEHb U HOYb U T.J. - ObLJIM OMKMCAHbI U JIMILIEHBI
00keCTBEHHOCTU. TeM He MeHee NepBUYHOE MoHATHE - yrpoiieHue bOI™ ocTanocs.

Cy1ecTByeT MHOXKECTBO OIIMOOYHBIX MPEACTABICHUI B COBPEMEHHBIX HAYKaX:

1)  Macca nokost (mp). MI3BeCTHO, 4TO TOYKH MOKOS HE CYIIECTBYET -

Jlyna Bpamaercsa Bokpyr 3emiu, 3emist BOkpyr Comnnua, CosiHie BOKpYT - ? (He

3HAI0 TOCJEIHUX BESHUN HAyKW, HO 3BE3/bl PA3JIETAIOTCA APYr OT ApPyra Ha

OYCHb OOJIBIIINX CKOPOCTSX), IBUTAIOTCS TAJIAKTUKH, a O BCEJIEHHOI], t.e. 0

HaIllel BCEJICHHOM, YYEHBIE HE 3HAIOT HUYEro. TeM He MeHee yTBEPKACHUE, YTO

3eMIIs TIJIOCKash M IOKOMTCS Ha TPEX KHUTax - OCTAJIOCh JO CHUX IIOp. ITonsaTue



Macchl TOKOS MOSIBUJIOCH HE CIIy4allHO, OHO ObLIIO MPUIYMAHO JJIs CIIACeHUS O-
HSATHS «MacChD» - SIBJISIIONIEMCS OCHOBHBIM TOHATHEM KJIACCUYECKOW (PU3HKH.
T.e. BO3HUKIIM IPOTUBOPEYHS B OCHOBAaX (PU3UKU. AKTUBHOE YCTpaHEHUE JHIIe-
TAHTOB MPOJOJKAETCA B HAIlEe BpeMs: HallpuMep, CO3aHUE MHKBU3UTOPCKOU
komuccuu IIpesnnentom Poccun Ilyruneim B.B. Bo riase ¢ I'OCIIOJMHOM
YYEHBIM Xopecom AndEpoBbIM, IPUBENIO B KOHEYHOM CUETE K BOSHUKHOBE-
a0 HAYUYHO-FOXKECTBEHHOIN TEOPMM OTHOCUTEJIBHOCTH ITPO-
POKA BﬁHMTEﬁHA, 00bEIMHUBIIIETO BCE CYIIECTBYIOIINE OIIMOKHA CBOETO
BPEMEHH B OJIHY OOJIBIIYIO KyUy.

2)  BOXECTBEHHBIN CBET sBisieTcs OCHOBOH 3TOMH Kyun. W3-
BECTHO, YTO CBET SBJISICTCS MAJION YaCThIO CIIEKTPA SJIEKTPOMArHUTHBIX KoJieOa-
Hui. I3BECTHO, 4TO IpU3Ma pas3jaracT CBET Ha COCTABIAIOIIMM €T0 CIIEKTD, T.€.
JIayKe CBET HE euH. MI3BECTHO, UTO CKOPOCTh pACPOCTPAHEHHUSI CBETA B pa3Iny-
HBIX cpefax pasznuyHa. M3BecTHo, uTo cymiecTByroT DM kosiebanus ¢ Oobliei
4acTOTOW, YEM MHOKECTBO YacCTOT CBeTa. M3BECTHO, YTO paiMOBOIHBI pa3Iny-
HOU YaCTOTHI, PACIIPOCTPAHSIOTCS C PA3JIUYHON CKOPOCTHIO.

3)  CyiecTByIOT Ipyrue OommOKU B HAyKax - pe3yabTaT HaBOpaUuH-
BAaHMS CIIACUTEIbHBIX TECEMOK, EPEBSI30K Ha pa3BanuBaromuecss XPAMbBI

HayK.

JlunetanTel mpejiaraloT nepeocMbICIUTh UMetouecs 3Hanus. U pa3padoraTth

HOBBIC OCHOBBI HAYKI/I

NurtepecHo paccMoTpeTh ¢Gopmbl, K KOTOpsiM HepaBHoaymHa [TPHUPOJIA.
Hasepnoe, 310 map: naHeTsl, 3BE3/1bl, aTOM IPUHATO CYUTATh KPYTIIBIMU, HABEPHOE,
3TO JIUCKM - TaK MPHUHATO M300paxkaTh ranaktuku. HaBepHoe, 3TO cnivpainb, B T.4. U

00BEMHAS: CIIMPAJIBHBIC I'aJIAKTUKKW, BOPOHKH B BOAC, CMCPYH, PA3JIUYHBIC 3aBUXPCHUSA



- N03EMKAa, BbIOTA.

A Teneps nonbiTaeMmcs npeactaButh ceoe UUCTYIO DHEPT'UIO. B okpyxato-
IIEM HAaC MHUPE Mbl MOYKEM IMPEJCTABUTh 3HEPIUIO Kak Jiyd cBera, MoHMio u IIAPO-
BYIO MOJIHUIO, kotopoil Hayka He 3aHumaercs. OpgHako mmeHHo IITAPOBASA
MOJIHUS sBnsercs npencraButeneM YACTOM DHEPTUMHU, 3amkHyTO#f cama Ha
ce0s1, CBOOOIHO MEePEIBUTAIONICICS B MPOCTPAHCTBE, UTHOPUPYIOIICH 3aKOHBI, PUTY-
mannsie TOCIIOJAMU YUEHBIMMU ¢pu3ukaMu ¥ KMBYIIE 10 HEKUM 3aKOHAM, TO-
HATh KOTOpble M cTtpemstcs auieranTel. [ITAPOBAS MOJIHUSA nacTtonpko wHTE-
pecHa, 4To ObUIO OBl JIOOOMBITHO PACCMOTPETh €€ KaK HEKYI0 CaMOCTOSITEIbHYIO
OHEPI'ETUYECKVYIO EAUHUILY win DHEPTE/]. Kak e noeaet cedst DHEPTE]]
B PA3JIMYHBIX SHEPreTHUECKHUX cpenax? [lonmpITaeMcest HAUTH aHAJIOTMHU B OKPYXKAOIIEM
Hac mupe. Ha 3emiie BcE uBOE 3aBUCUT OT BOJIbI (uesoBek Ha 80% cOCTOUT U3 HeE).
[TosTomy, TipeacTaBUB cebe, YTO BOJA SBISETCS aHAJIOTOM >KMBOTBOPHOM Y1CTOU
OHEPI'MU, MBI Takke MOXEM MpeACTaBUTh 4YeloBeKa, T.e. ceOsi, anamorom DHEP-
I'EJIA ¢ HEOOIBITUMHU OTOBOPKAMHU:

a) yenoBek Ha 100% cocTOUT U3 BOJBI,

0) uenoBeK OeccMepTeH.

N BOT yenoBek UIeT no pacKaji€HHOM IyCThIHE. YeNnOoBEK OTEET, TEPSIET BIIATY,
MPOCTO BBIJbIXAsl BO3AYX, CJIEIOBATEIILHO, TEPSET BeC (Maccy Tena), pasmepsl (husu-
YECKOE TEJI0 B TAKUX YCJIOBHSIX BBICHIXaeT, MyMU(DHUITUPYETCS), CUITBI U CKOPOCTH TIe-
peMenienus. CrenoBaTebHO, OTCYTCTBHME BOJABI MPUBOAUT K KOJUIANCY YEIOBEKa
(ku3Hn). OTCYTCTBHUE DHEPIHH MO COBPEMEHHBIM MOHSTHUSAM HAyKH TaKXKe SIBISETCS
CMEPTHIO HE TOJILKO BCETO KMBOTO, HO M BOOOIIIE JIJIsi BCETO - KOJUIATIC.

Ho BoTr momén Menkuit 10xKIUK. ECTECTBEHHO, YEIIOBEK MBITAETCA KAK MOYXKHO
OombIIIe TTOMMATh BJIard, BOCCTAHOBUTH CBOW CHUIBI. JIBMIKEHUS YelOBEKa CTAHOBSTCS
Oonee sHepruYHBIMUA. Bos1a BIUTHIBaeTCS B TEJO, OJEK Y. YEI0BEK MPOI0IKAET JIBU-

raTtbCs, JaXE YCKOPACTCA, T.C. IOTOOTACIICHUEC YBCIUMIUBACTCA, HO YCJIOBCK IMOJIYYaCT



MHHUMAJIBHOE 3aMELIEHUE BOJBI TOCPEACTBOM NOXKIA. Jl0KAb YCUIMBAETCS, YEIOBEK
BOCCTAaHOBHJI CBOM CHJIBI, OH €lI¢ 00Jiee SHEPTUUEH U OBICTPO MEePEABUTACTCS, OJCHK/Ia
¥ BOJIOCHI YesioBeKa MOKpbie. OH BIIUTAJ B c€0S IOCTAaTOYHO MHOTO BJIard, €ro oAk aa
notspkenena. OH MOCTOSHHO MBET BOMY. 3HAYUT UYEJIOBEK YBEIUYMI CBOU OOBEM U
CBOIO Maccy.

NmMenHo Tak MOXHO mnipenicTaBuTh cede noseaeHue DHEPT'EJIA B pazaudHbix
sHepreTnyeckux cpenax. [Ipu manoi mnotHoctu sHepruu cpensl JHEPI'E]] - anemen-
TapHasl 4acTHUIIAa MAJIOTIOJIBUKHA, UMEET MUHUMAJIbHBIE Pa3Mephl, Majo OTJIAET CBOCH
suepruu (npu E=0 cnenyet komnanc). [Ipu yBenndyeHun B OKpykKaroiieu cpee sHep-
run sneMentapHaa yactuna DHEPI'EJl, cama gBIsSICH HEPTETUUYECKHUM CrYyCTKOM,
BITUTHIBAET B ce0Osl SHEPTHUI0, YBEINIMBASI CBOHM Pa3MepPhl, Maccy (MpoaoJKaeM HCIIOIb-
30BaTh MOHSATHBIC (PU3NYECKUE HA3BAHUSI) U CKOPOCTh.

[Ipomomxkas aHAJIOTHIO, MOXHO TIPEJICTaBUTh, KaK 4eloBeKa OBIOT BOIOW M3
OpaH/ICTIONTa WJIM CTPEJISIIOT B HETO MyJie u30 Jpaa. OTCroa BO3HUKAET TIOHUMAaHHE,
YTO PE3KOE YBEJIUUYECHHUE SHEPTHUU MOKET MPUBECTH K BOZMYIIICHUIO U OTOPAChIBAHUIO
OHEPI'EJIA B cTopony, a Takke BeionBanuto u3 SHEPT'EJIA yactu sHeprumu.

OHEPI'E]/] umeet pe3onancHoe coorBercTBUE cpeae. Onun u ot xe JHEPI'E/],
MPOXOJI PAUYHBIE CPEJIBI, MOKET UBMEHSTH CBOM pa3MeEPbl, CKOPOCTh MEPEMEIICHUS
1 MOXET BOOOIIIE MPEKPATUTh CBOE CYIIECTBOBAHKE KaK MPH HU3KOMW MIIOTHOCTH dHEP-
ruu (KOJIJIanc), Tak U MPU OYE€Hb BBICOKOW IMJIOTHOCTH DHEPTUH, SIBISACH HCTOYHUKOM
SHEPruu I 00J1ee «CHIIBbHBIX» AneMeHTapHbIX yactull - DHEPT'EJIOB.

Hcxons u3 Belllie CKa3aHHOTO, MOYKHO MPeanoyioxknuTs, uto DHEPI'EJ] sBrgeTcs
HEKHM aKKyMYJISITOPOM SHEPIUU, KOTOPBIW MBITAETCS 3alIaCTUCH TIPU CITy4Yae SHEPrueu
BIIPOK, JIETKO MPUCTIOCAOTMBAETCS K OKPYXKAIOIIEH YHEPTeTHUECKOU Cpefie, MEHSISI CBOU
AHEPIreTUYECKUE CKOPOCTh, O0BEM U BO3MOKHO, KAKHE-TO IPYTHE XapaKTEPUCTUKH.

ITertascy ocmeicaute DHEPI'EJl kak 0OBEKT, HEMPEPBHIBHO ITOTJIOMIAFOIIII

OPHEPTUI0 B OOBEKT, HEMPEPHIBHO HM3IYYAIOIIUNA SHEPTUI0, Mbl HATKHEMCS Ha TaKOe



BCEM HM3BECTHOE MOHATHE Kak «cMmepu». OTcrofa MoxeM npeactaBuTh yacte DHEP-
I'EJJA B ynpomenHom Busie kak MOHOITOJIb (mpoMexyTo4HOE MOHSTHUE — YIIPOIIIE-

uue), (cm. puc.1 a, ).
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MOHOIIOJIb nogo6HO cMepuy BcachIBaeT B Ce0sl SHEPTHUIO U pa3dpachiBaeT eé
no HopMmassim k obpazyronieit MOHOITIOJIb okpyxkHocTu. Takum o6pazom, MOHO-
[1OJIb pa30OpachiBaeT CTOJIBKO 3HEPTUH, CKOJIbKO BIMTHIBAET, a aKKyMYJIUPOBAHHE
sHeprun MOHOIIOJIEM 3aBucut toneko ot pazmepa MOHOIIOJIA. Tlo pucynky 1
JIETKO MIPEACTABUTh B3aUMOJICCTBUE JIBYX MOHOIIOJIEN. Eciiu MOHOITOJIU B3a-
MMHO TapajuieSbHbI IPYT APYTY, TO OHU «U30MBAIOTY APYT Apyra BCTPEYHBIMU MOTO-
KaMH SHEPTHH, OTTAIKUBAS JAPYT Apyra v BIOUBAsi SHEPTHIO APYT U3 Apyra (cM. puc. 1
B). Eciu 1sa MOHOIIOJIA pacnonoxensl co capurom Ha 90 rpaaycoB, TO OJIUH U3
MOHOIIOJIEM sHepreTHueckiM Ty4oM A, HAIPAaBICHHBIM 1O OCH CMep4a, IIOJ-
kapmumBaeT» Bropoir MOHOIIOJIb nononHuTEeNBHOM 3HEpruen (cMm. puc. 1 a u 0 ).
IIpencraBus, uto ABa oauHakoBIX MOHOIIOJIS cuHXpoHHO BpallatoTCcsl B TOPU30H-
TaJbHOM TUIOCKOCTHU O ¢BUTOM (pa3 B 90 rpamycoB, Mbl yBUIUM, YTO OHU HAYUHAIOT
«TOJKAPMIIMBATBY» APYT Apyra Mo 04Yepeid, TEM CaMbIM YBEINYUBAS SHEPTETUKY JIPYT



apyra.

CoBMeIlleHHe TPEX B3aHMMHO meprenmukymspasix MOHOIIOJIEN (puc. 3)
YCTPAHUT HEIOCTATOK IOOYEPEIHOU «IOAKOPMKU» IBYX MOHOITOJIEMN. Tenepn
TPUMOHOITIOJIN moryT 0JJTHOBPEMEHHO MOAKAPMIIUBATH JPYT IpyTa YHEPTHUEH B I1e-
CTH HampaBICHUIX U CO3[aBaTh OOJIee CIIOKHbIE 00BEMHBIE CTPYKTYphI. Takum oOpa-
30M, 00benuHsasch B rpynmbl, TPUMOHOIIOJIN, onn e DHEPI'E/IBI, akkymynu-
PYIOT SHEPIUI0 HE TOJIbKO cBouMU pazmepamu, Ho 1 MEXXOHEPT'E/IHBIMU cBsazsiMu
ayuert A, B, C, D, E, F suepruu (cMm. puc. 4).
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st ‘HOJIYL;CHI/IH TPYIIIbBI H606XOI[I/IMO: YTOOBI 9HE.PFEI[I>I OBLIM OJHOTO pas-



mepa, T.e. PESOHAHCHBIMU. EcrtectBenno, uto mociie o0beauaeHus: sce JHEP-
I'E/JIbI, BXOas1Ke B rpyIiny, yBEIA4aT CBOU Pa3MeEPHI 32 CUET UCKYCCTBEHHOIO YBEIIHU-
YEHUs IUIOTHOCTH 3HEPruM B MuUKpocpene rpynnel. BeiBox mpoct: DHEPI'EJl He
TOJIBKO YYTKO PEATHPYET HA OKPYNKAIOIIYIO IHEPTETUUECKYIO CPENly, HO U B3aUMOJEH-
ctByet ¢ Helt u apyrumu DHEPI'EJIAMMU, a Takke u npeodpasyer e€. [lonbiTka B34Th
3a a"anor cmepya MOHOIIOJIS oObuHyI0 BOPOHKY M MOIBITKa OObEIMHEHUS ITUX
BOPOHOK NPUBENIA K KOHCTPYKIUHI PUCYHKA 2.
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Nnesa nmpocTa: «cMepun» JIOKHBI B3aMMHO PACKPBIBATHCS, HO II€JIbHAs KOH-
CTPYKIIMSI BOPOHKH HE TO3BOJISIET ATOTO clieNaTh B maponoaooHoit popme TPUMO-
HOTIIOJIA (puc. 3). «Cmepun» MOHOITOJIEN packpbIBaroTCs MO HOPMAIAM K OCH
«cmepuay. B TPUMOHOIIOJIE mects «cMepuein» U KaKIOMy CMEpUYy HOPMaJlbHBI
YEThIpE COCEOHUX «cMmepua». lIpennosiokuB, UYTO «CMEpPUM» PACKPHIBAIOTCS B
«eMepumu» (CM. pUC. 2) TPUXOAUM K BBIBOJY, UTO OJUH «CMEPY», TOJKEH COCTOSITh U3
4-X CBSI3HBIX MEXK]Iy COOOM MOTOKOB PHEPTUHU B BUE 4-X crivpalield (cM. puc. 5).
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Nrak, kak Bo3Hukaetr criupainb DHEPI'E/IA B sHepretrnueckoM MHpE, COCTOS-
mem n3 DQHEPI'E/IOB. JIpyrumu ciioBamu, kak Bo3Hukaet cnpaisb u3 JHEPT'EJJOB?
Mp1 yxe paccMaTpUBaid Kak MOTYT MEHSTHCSI pa3MEpPBI B 3aBUCUMOCTH OT 3HEPTeTH-
yeckoi motHoctu cpeasl. Ho mpuGwsitie HoBoro DHEPT'EJIA B cymectBytoyio
cpelly IpUBOJAUT K nepepacnpeenennto suepruu. [Ipoucxoaut 6oprda 3a 3HEPruro U
sTa 60opb0a oueHb cioxkHast: yeM Oosbine 3Heprus DHEPI'EJIA, Tem Gomblie ero cko-
poctb, TeM ¢ OonbmuM kommyecTBoM Apyrux DHEPI'EJIOB on crankuBaercs B
ooproe. 1 ata 6oprba npoucxoaut ¢ nepemeHHbM yeriexom. DHEPI'E]J], mposieras ue-
pe3 PHEPTETUUYECKYIO Cpey pa3OpachiBaeT Jiyuu sHeprun A (cM. puc. 1), uem npusie-
kaetr 6onee menkue DHEPI'EJIBI, kotopsie Opocatorcs 3a Begyuum DHEPI'EJIOM

NoJ00HO KypHIIe, KIIOIMIEH 3epHO U HIYIIEH MO TOPOKKE U3 3EPEH; MOJOOHO JKaXK-



IyLIEMY YeJOBeKy, OpocaromeMycsi K BOAOEMY. DTO CHOBAa aHAJIOTUU — SHEPTUs TH-

HCTCA K DHCPI'H, KaK 3emis TAHETCA K COJ'IHI_Iy, KaK MOJIHHA TAHCTCA K 3EMIJIC.
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Kak Buano u3 puc. 6 Benomeie DHEPI'EJIBI noiimaB sHEpreTudeckue Iydu A
opocatotcs Bnorouky Beaymemy DHEPT'E/[Y ¢ HekoTopoil 3anepKKoit — HHEpIUEH.
[ToaTOMy BeOMBIE MPUCTPANBAIOTCS K BeaylieMy cOOKy-c3aau. B cBoro odepenp Be-
JIOMBbIE ABJISIOTCS Beayuumu uis eie 6omnee menkux DHEPT'EJIOB. bonee kpyrHbie
OHEPI'EJIbI, Ho Menbmne yem Benymui ocHoBHOM DHEPI'EJ] mmMeror mMeHbuIyiO
WHEPIUIO 32 CYET OOJBINEH YHEPTUYHOCTH, T.€. OOJbIIIEH MOJBMKHOCTH, YeM OoJee
menkue SHEPI'E/IBI. IToatomy BeicTpanBarorcss DQHEPT'E/IBI B nenouku «1mo pocty»,

o pa3Mmepy.
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Benomeie DHEPI'EJIbI Haxoasimuecs B criupaiu (puc. 7) UMEIOT 00jiee TECHYIO

AHEPIreTUYECKYIO CBSI3b HE TOJBKO MEXIY CO00H, HO U ¢ OCHOBHBIM Beayium DHEP-
'EJOM, t.e. cupansasie DHEPTEJIbBI, Haxoasmuecs B ciupanu 00yiee yCTONYUBBI
K BO3JICICTBUIO OKPYKAIOIIEH SHEPreTUUYECKOU CPEIbl U COXPAHSIIOT CBOE€ MECTOIIOJIO-
YKEHUe BO BpeMs 00phObI, Toraa kak «ciadsie» BHemnne JHEPT'EJIbI mpocto oTBanu-
BAIOTCA.

Jlupnueckoe orcrymienue. CIOBO «HMHEpPUHsD SIBISAETCS APYrOW HaydyHOU
ommoOkoi. MHepuus uMeeT BPEMEHHYIO pa3MepHOCTh. OJIHAKO €Clid pacCMaTpUBAThH
muoro-OHEPTEJIHOE oGpa3oBanue, To BpeMeHHas XapaKTepucTruka OyJeT 3aBUCETh
oT konnuectBa DHEPI'EJIOB, T1.e. oT 00béMa 00pa3oBaHus U B 3TOM CJIydae — Bellle-
CTBEHHOM MOKET OBITh PACCMOTPEHA KaK MHEPILIHS — CUMBOJ MacChl JaHHOTO 00pa30-
Banus. Ho 8 OHEPI'EJIHOM mupe HET NOHSATHS MacChl.

Panee Mbl pemmiu, yTo criupasnei T10KHO ObITh 4, U OHU I0JKHBI OBITH CBSI3aHbI

MEXIy COOOM SBIISASICH €IUHBIM TIEJIBIM - KCMEPUYEM.



Cnmpany He SBJISFOTCS IIETbHBIMU 00bEKTaMU U MOTYT B3aUMOITPOHUKATH JIPYT
B npyra, Ha puc. 8 paccmMoTpeHo 2 ciyuas: a) COCeTHUE CIUPAIA CKPYUYEHBI B OJHY
CTOpOHY M 0) coceqHuE CIMpalMd 3aKpydyeHbl B pa3Hble cTOpoHbl. Ha puc. 8a Bce
YYaCTKH TMapasuielibHble MMEIOT BCTPEUHYIO HAmpaBiIe€HHOCTh. COrIacCHO OCHOBaM

AIEKTPOTEXHUKH PAa3HOMOJISIPHBIE 3apsA/lbl MPUTATHBAIOTCS, NapajljiesbHbIe MPOBOAA,



Yyepe3 KOTOPbIE MPOIYIIEH TOK B Pa3HbIX HAMPABICHUIX, BEAYT ceOs KaKk pa3HOIOJAP-
HBIE 3apAJbl, T.€. TAKKE IPUTATUBAIOTCS.

Paccmarpusas DJIEKTPOH kak s5ieMeHTapHYIO 4acTHUIly, KaK SHEPTOHOCUTEIIb,
kak DOHEPI'E/], noHnMaem, 4yTo Bce mapajuiesIbHbIE YYAaCTKH B CIIy4yae pUc. 8 a MpUTS-
TUBAIOTCS U, CIIEIOBATEIbHO, CUTYaIUsl HeyCTouMBa. M3 TeX ke cooOpaxeHui mo puc.
8 0 — eclu coceqHUE CIUpaIM 3aKpy4deHbl B Pa3HbIE CTOPOHBI, TO MapajuielbHbIE
YYACTKH COCEHUX CIIUPATIEH OTTAJIIKUBAIOTCS APYT OT APYra, a NapajuleIbHbIC YYaCTKU
CMEXHBIX CIUpayied (MPOTHUBOMOJIOXKHbBIE) B3aUMHO MPUTATHUBAIOTCS. B 3TOM ciydae
JNEUCTBYIOT CWJIBI IPUTATUBAHUS - CBS3KH OTACIIBHBIX CIUPAJIEH B €UHBIA «CMEPY»
Y CHJIbI OTTAJIKMBAHUSA, HE MO3BOJISIIOIINE CIIUPAIISIM CTOJIKHYTBCA ApyT ¢ Apyrom. Ile-

pepucyeM puc. 8 6 B puc. 9.
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Hazoeém HesawmrpuxoBanHyro yacte CTBOJIOM CMEPYA. lleHTpasibHYyrO
yactb — KOJIOAUEM CMEPYA, a Buemnue yuactku CIIMPAJIBHBIMU BbIXO-
JAMMUA 3 CTBOJIA CMEPYA.

[Ipeanonaras, 4To CUIbI OTTAJKUBAHUS COCEIHUX BUTKOB CHHUpAJIEH HE MO3BO-
0T KOJIOALY cxxaThbes, a CUiTbl TPUTATUBAHUS CMEXKHBIX BUTKOB CIIUPAJICH HE 103~
BosisitoT KOJIOJLY pacmuputhes, uro o0beMbl DHEPI'EJIOB Ha cooTBeTCTBYIONIUX
yuacTkax cocennux CITMPAJIBHBIX BBIXOAX umeroT cootHomienue 2: 1, a TuHen-
Hele pa3zMmepnl 3tux OHEPI'EJIOB mponopuroHalbHBI COOTBETCTBYIOIIUM JJIMHAM
YCJIOBHBIX OKPYKHOCTEH, IO KOTOPBIM OHM JIBKYTCSI, @ TAKXKE UTHOPUPYS 00sI3aTeIb-
HOE€ YBEJIIMYEHHUE MOCTYNATEIbHOI0 MEXBUTKOBOI'O 11ara 00ObEMHOM CIUpANIH: IIar =
const Mo JIOrapuMUUECKON MIKajIe, MOXKEM IMPEJICTABUTh TEOMETPHUIO «CMEpUa» Ha
puc. 10, roe uudpsl cieBa — 00béMbl DHEPI'EJIOB B Touke pa3spe3a Al (puc. 9), u
nudpel cnpaBa - KOG UIMEHTHI MPOMOPIIMOHATILHOCTH TPH JJIMHAX YCIOBHBIX

OKPY>KHOCTEW BUTKOB CIIUPAJICH.
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Xots puc. 10 BecbMa yCIIOBHBIM, HO OH JAa€T MOHUMAHUE YBEJIMYEHUS IJIUH



YCIIOBHBIX OKPY>KHOCTEH B 2 pa3a uepe3 3 CoupasIbHbIX IIara.
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Crnerka pa3BepHyB puc. 8 0 v (ha30B0O 3aCHHXPOHU3UPOBAB Bce 4-¢ criupaiu (puc.
11) MOXeM MOMBITATHCS MPEACTABUTH PA3BEPTKY MOBEPXHOCTH «CMEpYa» M MpejcTa-

BUTH pacnosioxkenne Ha Heit CITMPAJIBHBIX BBIXO/1OB u3 CTBOJIA.
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N3 ananu3za puc. 10 u puc. 12 npenmnonaras ornomenue ooémos JHEPI'EJIOB
VA3/VAO0=8, umMeeM OTHOILIEHHE JTUHEHHBIX pa3zMmepoB auameTpA3/nuamerpA0=2, a
TaKke npeanosaras, yto yactora uznydenuss JHEPT'EJIA nponopuuonanbHa €ro -
HEWMHOMY pa3mepy, nojyuuM yeenundeHue yactotel JHEPI'E/IA BaBoe uepes 12 un-
TEPBAJIOB, YTO COOTBETCTBYET 12 MOJYyTOHAM MY3bIKaJbHOM OKTaBbl. JlaHHBINA BBIBOJ
MIO3BOJISIET YTBEPAUTHCS B MPABUIBHOCTH, T.€. TAPMOHUYHOCTH BBIABHHYTBIX paHee
MIPEIOJIOKEHHM.

ITonsenem UTOr MPEABIAYIIAM ITOCTPOEHUSAM WIIN IIPOJOJLKUM U3YYEHUE ITOTO
noctpoenusi. Urak, SHEPI'E]], on >)xe TPUMOHOIIOJIb, siBisieTcsi CHMMETPUYHOM
06BéMHOI purypoii [ICEBIIOCOEPUYHOM hopMsI ¢ 6-10 «CMepyaMny», COCTOSIIEH
u3 4-X cnupanield KaxkJbli, IpU 3TOM COCEIHHE CIUPAIU MUMEIOT IMPOTUBOIIOJIOKHBIE

HaIpaBJICHUs 3aKpyTKU. [[pUCBOMB HanpaBieHUsIM 3aKPYTOK COIMpaeil 3HaKu + U -, U

3ameHuB [ICEBJIOCDEPY Ha 00béMHyI0 durypy kyo (puc. 13), Moxem yoeautbcs,



yTO0 HOpMaJibHble «cmepun» (a HOPMAUJIb panee, 31ech U gajiee — 3TO NMEPIEHIUKY-
JSIp) B3aMMHO OTTAJKUBAIOT IPYT APYra, YTO MPUIAET YCTOWYMBOCTh BCEl KOHCTPYK-

uuu DHEPTEJIA (ewé pa3 cM. puc. 86 U onucaHue K HeMy).
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Cornacno puc. 7 Bce ciupaniu SHEPI'EJIA coctosT u3 ﬁocnenOBaTeanocm
6onee Mmenkux DHEPI'EJIOB, uMeromux Takyo xe GopMy-CTpyKTypy YTO U PE3YJib-
tupyronid JHEPI'E]]. CornacHo puc. 2 u puc. 5 Kaxaas cnupaib PacKpbIBAeTCS B
HopmaibHblii CMEPY, T.e. packpeiTue npoucxoaut yepe3 90 rp. u cornacHo puc. 12
ATO MPOUCXOAUT Ha pas3Hbix ypoBHsX. T.e. DOHEPI'EJIbI cniupaneii, packpbiBaeMbIx
BHyTpHu [ICEBJIOC®EPDI, nmerot pazHsie pa3mepsl, YTO HAPYIIAET CUMMETPHIO KOH-
ctpykuun. Jpyrumu cioBamu, BHEIIIHAA CUMMETPUSA SHEPTEJA xoudauk-
TYET C BHYTPEHHEN ACCUMETPUE. JIBaguath 4eThIpe CMpaiu JarT 24 cnu-



panbHbix OHEPI'EJIA (okaH4YMBarOIIMX 3TH COMPain), packpbiBaromuxcsa B 6 CMEP-

YEW. T.e. 4 DHEPTEJIA pa3MuHEIX pa3MepoB CTAJIKMBAIOTCS B 0OJIACTH HOPMAIlb-

"Horo CMEPYA.

e, 197

4 ’
da3zoBas cIBHKKa pa3HbIX, HO Oym3kux no pasmepam DHEPI'E/IOB cocras-

aset 90 rp. Hamomuum, uto cornacHo puc. 3 DQHEPT'E/] sasasercas TPUMOHOIIO-
JIEM, B koTtopoMm 3 MOHOIIOJIA siBntoTCS B3aUMHO MEPIEHIUKYISIPHBIMU. TakuMm
oOpazom B 4-x crankupatouuxcst JHEPI'EJIAX 3 rpynmsl no 4-e napayensHbix MO-
HOIIOJIA. TloaTomMy, HECMOTpPSl Ha CTOJIKHOBEHHE M BHECEHHBIE BO3MYILIEHUS B OTH
OHEPI'EJIbI, npoucxonur ciusinue MOHOIIOJIEN napasuiesIbHbIX U OBICTPOE BOC-
craHoBieHre cymmupytouero ennaoro SJHEPTEJIA. ITpoucxoaut ciusHue no1o0Hoe
CJIIMSTHUIO Karesb BOJIbI, COETAIONIMUX MO0 BEPTUKATLHOMY CTEKITY OKHA MOCTE AOKIS, —
Karuiu, CJIMBasiCh, YBEJIMUUBAIOTCS B 00BEME.

* OHEPI'E]] siBnsietcst 00bEMHOM (GUTYpOU, HECTAHAAPTHOM MO MOCTPOEHUIO,
YTO YCIIOKHSET €€ OnmucaHue u TpeOdyeT HEKOTOPOTO YMEHHUSI 00bEMHOTO BOCIIPUSITHS -
JIOMBICJIMBAHUS TIOCKOCTHBIX MTOCTPOEHU, JaBAEMbIX B PUCYHKAX, U, KaK CJIIEACTBUE,
HEOJIHOKpaTHOro nepeuuTbiBaHusa Tekcta. [loctpoenune monenu DHEPI'EJIA Takxke

YCIOKHCHO TEM, 4YTO IIPOBOJIOKA, M3 KOTOpOﬁ MOKET OBITh M3TOTOBJICHA crpalib,



JOJDKHA OBITH C TIOCTOSIHHO YBEJIMYUBAIONIUMCS B CTETICHHOW MPOMOPIIUHA TUAMETPOM
(cm. puc. 16). Crenennoe ysennuenue oobéma JHEPT'EJIA — 2", npuBOAUT K yBEU-
yenuto nuamerpa DHEPT'EJIA nponopuuoHanbHO 32n=p3,

Iponomxkas remy BHYTPEHHEN ACCUMETPHM DHEPT'EJIA paccMoTpuM
CTOJIKHOBEHHE BCTpeuHbIX «cmepuein» MOHOIIOJIS, ¢ yu€Tom TOro, 4To Kaxablii co-
CTOUT U3 4-X CIIUpaield, paCKphIBAEMBIX Ha pa3HbIX (a30BbIX YPOBHIX. CTOJIKHOBEHUE
MPOU30MIeT B 4-X pa3HBIX TOUYKaX, JSKAIMMUX Ha OKpyXKHOCTH oOpasyromeir MOHO-
[1OJIb. Ecnu 3Ty yCIOBHYIO JUHUIO paclpIMUTh (puc 15), TO MBI YBUJIUM, UTO B pe-

3yJbTaTe CTOJIKHOBEHUS-KOH(IMKTA CO3AAETCS KPYTALIUA MOMEHT.
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Tenepb MBICIIEHHO BEpHEM 00paTHO B opMy yciioBHOM okpykHOCcTH MOHO-
[TOJIA — kpyTsmmii MOMEHT MpUOOpeTeT CIOXKHBIA BUA. Jlo0aBbTe K ATOMY, UTO B
CTOJIKHOBeHHH y4acTBYIOT He aBa DHEPI'EJIA, a uetbipe cornacHo puc. 14, paznuu-
HBIX TIO pa3MepaM M Baille BOOOpakxeHHe, KaKuM Obl TIOJITOTOBJIIEHHBIM OHO HE OBLIO,
BaM OTK&XET. YNPOCTUTE CUTYALMIO - BO3BMUTE THYTYIO NOJKOBY, KOHI[bI KOTOPOM
OTOTHYTHI IO HOPMAJIM K TUIOCKOCTU MOAKOBBI B Pa3Hble CTOPOHBI U OpOChTE €€ M30
BCEI CUITBI BBEPX-BIEpEN. A Terneps nmonpoOyiiTe onucath e€ Bpaiienue. JKenaro ycrme-

XOB!
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Crupanb (cM. puc. 16) coCTOUT U3 MOCIIEN0BATEILHOCTEM SHEPFEILOB rae
OHEPI'EJl (1) sBasercs muaumaiababiM OHEPT'EJIOM TTIPMPO/IbI, umerommm
Vmin=1; dmin=1, fmin=1. B xaxxnom Butke cnupaiu komrnuectso JHEPT'EJ/IOB yge-
JUYUBACTCS B JIBA pasza, MIPH ITOM yBEIHYATCS 00BEM, TMAMETP M 4acTOTa BPAIICHUS
cootBerctBytomero DHEPI'EJIA. Tlpennonaras cs3p f-uznyuenuss SQHEPTEJIA co
CKOPOCTBIO €T0 BpAICHUS, MOXXHO TMPEIIOJIOXKHUTh, YTO CKOPOCTh TEPEMEIICHUS
DOHEPI'EJA C nponopuuoHanbHa npoussenenuto f*d wmm 2 wmm d?, T.K. OHM HMeEroT

MPSIMYIO 3aBUCUMOCTb.



Wrak, DOHEPI'E]] n3imy4daer cTOJNBKO 3HEPTUH, CKOJIBKO IMOTYYaeT.

IlepBblli TN W3JIy4YEHHWs: WU3IYYEHHE U IOIVIOLIEHUE HMEIOT HENPEPBIBHBIN
cnektp. Opqnako DHEPI'E/IbI CITMPAJIBHBIX BBIXO/IOB nyunie oTaaroT 3HEPTUIO
B0 BHemHIow0 cpeay uem CTBOJIOBBIE OHEPI'E/IBI, cienoBatenbHO, JIydilie mpu-
kapmiuBaoT u 3aBinekaioT PEBOHAHCHBIE DHEPI'EJIbI, u 06pa3ys ¢ HUMU mapsl
THUIIA MOJIEKYJISIPHBIX 3aTackuBatoT ux BHyTpr CTBOJIA. CnegoBaTenbHO, BTOPOW TUIT
U3Iy4YEHUS MO0I00CH MYy3bIKaJbHOMY PsiAy. TpeTuil THUI U3ITydeHHUs TCeBIOC(EPHI CO-
CTOUT U3 24-X CHUPATBHBIX PACKPBITUH B rceBnochepe. YeTBepThIil TUI U3TyUEHUS
OHEPI'EJIA, monydenHsli ciussHueM 4-€x koHeuHbIx cnmpanbHbix OHEPI'E/IOB
MMEET OYEHb Y3KYIO MOJIOCY U3IYYEHUS! U YacTOTY, IPEBBIIAONLYI0 Oonee yem B 1,5
pasza cpeaHIo 4acToTy 3-ero tuna. B c¢Bs3u co cinoxabiM BpaiienueM JHEPI'EJIA,
KOTOPBIM MOXKET ITOCIEA0BATEIBLHO BPAIIATHCS B TPEX B3aMMHO IMEPIICHIUKYISIPHBIX
HaIpaBJICHUSX (MMEETCSl B BUAY, YTO XOTS CIUPAIU T€OMETPUUYECKU CHHXPOHU3UPO-
Banbl, HO camu ntotoku DHEPI'EJIOB B aTuxX crimpaisx MOTYyT UMETh Takke (ha3oBbie
pa3z0exku, cM. puc. 17). Ckopee Bcero, 3TOT TUI U3TYyUYEHHUS TPYHO YJIOBUTH allapa-
TYpOU ¥ IPOSBISETCS OH TOJIBKO MPU U3IIYYEHUN OOJIBIINX KOJMYECTB OJIM3KUX IO pa3-
mepy DHEPT'EJIOB, 1.e. Bce 3 Tuna (nepBblid, BTOPOI U TPETHI1) ABISIOTCS PE3YJib-

TAaTOM H3JIYUCHUS THUIIA YCTBCPTOIO.
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A xak DHEPT'E]] monyuaer suepruro? I'me ero «3yoe» u 1.4.7 DHEPI'E]]



MOJKHO TPEJCTaBUTh KaK HEKHl KOHLIEHTPATOpP SHEPTUH, KOTOPHIH 00pa3yeT BOKPYT
ceb6s mone, m3nydas DHEPT'EJIbI - npumanku BO Bce CTOpPOHBI M MpUBIEKas Ooiiee
kpynasie SHEPT'EJIBI. DHEPI'EJIbI, o6pasytomue CTBOJL, nBuraroTcs no cnupaisam
U «HAKPYYHMBAIOT» 110 HOpMaJH Ha ce0s 6onee menkue BHenHue nosesbie SHEPI'EJ1bI
aHanoruyHo puc. 6. Bzanmoneiicteue 2-x SHEPI'EJIOB npoucxoaut o4eHb OpocTo.
Ecnmu npeacrasuts JHEPI'EJIBI kak dyna-dyrichl ¢ si3bIKaMu, KOTOpbIe 0OJIU3bIBAIOT
IpyT apyra, To Ooyiee KpyMHBIN dyna-dymnc, UMest 0ojiee KPYMHBIN S3bIK, «BIMXKET B
ceos» uyna-uyrnc (QHEPI'E]J]) Gonee menkuit. Takum oOpazom, DHEPI'EJIbI nura-
I0TCSI, CKOpPEE BCETO, HE IPYT IPYroM, a MOJSIMU APYT APYra, TEM CaMBIM CTPEMATCS
YBEJIMYUTH CBOE MOJIE M YMEHBIIUTH 10JIe B3anmoaerncrByromero OQHEPI'EJIA — npo-
UCXOAMT NepBOHaUaIbHas 0opb0a 3a cymecTBoBaHue. Yem Oosbliie pazHulla B pa3me-
pax B3aumozeictByromux DHEPT'E/IOB, tem ObicTpee MpOUCXOAUT MOTJIOIICHUE
menkoro SHEPI'EJIA Gonee kpymabiM. Ecniu DHEPI'EJIBI npumepHOo omHOTO pas-
Mmepa, HazoBeM ux HYKJIOHAMMU, To onu pazdpacsiBatoT 10BoIbHO KpymnHbie DHEP-
['EJABI werBeproro tuma, kotopeie Mbl MoxkeM HazBath DJIEKTPOHAMMU. DJIEK-
TPOHBI B3aumoaeiictByromero HYKJIOHA woryr nponerets mumo IICEB-
JOC®EPBI npunumaromiero HYKJIOHA wu 3axBatute DHEPI'EJIBI ero CTBOJIA,
T.¢. BeIpBaTh Oojee menkue DHEPI'EJIBI, wem DJIEKTPOH, u3 noxs npyroro HYK-
JIOHA. Tem cambiM HaHocuTcst ypoH noiito 3troro HYKJIOHA wu, ciegoBarenbHO,
ypoH camomy 3toMmy HYKJIOHY. Eciiu HYKJIOH nmeer mects B3auMHO TIEpIICHAM-
kynsipaeix CTBOJIOB CMEPYEM, npuTATHBAIOUMX SHEPTHIO, U COOTBETCTBEHHO
MPUTSATUBAEMBIX B IIECTH HAMPABJICHUSAX K UICTOYHHUKAM SHEPTruu (Ha Kaxa0€ JeHCTBHE
€CTh CBOE MPOTUBOJICHCTBHE), U €CIU B OAHOM M3 mecTd HanpasieHusx CTBOJI cra-
HeT MeHble, To nmpouzoiaer cmenieHue JHEPT'E/IA no pesynbrupytomieit (umeercs
B BUJly BEKTOPHOE CJIOKEHHME HIECTH BO3ACHCTBYIONIMX CHUJI) B CTOPOHY, MPOTHUBOIO-
JIO)KHYIO HAHECEHHOMY YPOHY.

Jlns toro, utoOb1 3Toro He npoucxoauno, HYKJIOHBI nomkHbl coriacoBaTh

MEX]Ty COOOM:



a) CKOpOCTH BpauleHus — y oguHakoBbIx 1o pazmepy HYKJIOHOB onu oauHa-
KOBBI,

0) ckopocTh u pa3mep BbiOpackiBaeMbix DJIEKTPOHOB Takke 0JuHAKOBHI y
onrHakoBbIX o pazmepy HYKIJIOHOB;

U, CaMO€ TJIaBHOE,

B) pacCTOSIHUE MEXKy HYKJIOHAMHU.

B stom citywae npu dpukcupoBannoi ckopoctu nosiera DJIEKTPOHA u pukcn-
poBanHoi ckopoctu BpauieHus HYKJIOHOB onu moryt npunumars DJIEKTPOHBI
npyr apyra B CTBOJIOBBIE KOJIO/ILIBI kak B IoBymIkH - CHavaJia IMoACTaBIISFOTCS
«IPUMAHKW», & 3aTEM IPOUCXOAUT MOJHOE OKPYKEHHUE U MOJHOE «CINU3BIBAHUE) 1iE-
noit apmueit 6onee menkux DHEPI'EJIOB, cymMapHbie «SI3bIYKH» KOTOPBIX, OJHAKO,
npeBocxodT «s13b1k» DJIEKTPOHA, nonasmiero B 3acany. K naHHOMYy cityyaro MOKHO
IIPUBECTU aHAJIOTH B3aUMOICHCTBHIA:

1. XKoHruiepsl, Kuparomue Ipyr Apyry IpeaMETHI;

2. Menkue MypaBbH, KOTOpPbIE MOTYT YOUBATh M MUTATHCS TOpa3ao Oosee KpyI-
HBIMH, YEM OHM CaMH, I'yCEHULAMHU.

IIpomomxkas paccMaTpuBaTh B JAHHOM KIHOYE B3aUMOAECHCTBHS Pa3JIMYHBIX
OHEPI'EJIOB no pa3mepy, nonnmaeM, uto cuia B3aumozeincteuss PE3OHAHCHA:
OHEPTEJIbI nuTatorcst 6ojiee METKUMH, COTPYAHUYAIOT, €CIIM UX pa3Mephbl OJUHA-
KOBBI U CITy>KaT UCTOYHUKOM 3Hepruu ang o6osee kpynubeix DHEPI'EJIOB. C apyroii
CTOPOHBI, MOT'YT OLICHUBAaTh HEOAHOPOAHOCTb JHEPrE€TUYECKONU CPENbl, HAIPABICHUE
DHEPreTUUYECKUX TEUEHUH, C TOYKH 3PEHHS B3aUMOJCHUCTBUS 1aBATh OLICHKH: IIJIOXO —
B3aumozeiicteue npuHocut ypod, JHEPT'E]] ymenbiaeTcst u 6pocaercst mojaiblie ot
sToro Mecrta (eciau ycneBaer), xopomo — SHEPI'E/] yBenuuuBaercs B pazMepax u
HAYMHAET MOUCKH BCE OoJiee KpynHou sHeprun. Takum 00pa3oM, MOKHO YTBEPKIATh,

yro DHEPI'E]] o6nanaer IEPBUYHBIM PA3YMOM. bpen?

Bcraska 1.



JKwsznb 3ameuarensHbix uaen. Bi. Kapues. [Ipukirtouenus BEMMKux ypaBHEHUM.
N3n-Bo «3nanue» Mocksa 1970 r. 320 ctp.

Terpaas nepBas. ['naBa 3aranka B popme mapa.

ctp. 15 Ceituac Mbl UMeeM OMMCaHUE IAPOBOW MOJHUU KyJa Oosiee moJpo0-
Hble... Ho 1 Ternepp OHM HOCAT POMAHTHYECKYIO SMOLMOHAIBHYIO OKPACKY...

Bot uto nucan Buue-npe3uneHT Akagemun Hayk CCCP akapemuk M.A. JlaB-
peHTheB B 1963 roxy:

«MHTEepecHO ObUIO OBl BBISICHUTH 3arajiky IIapOBOM MOJHUU — JHOOONBITHEN-
IIETO SIBJICHUA MPUPOJIbL... HecMOTpSl Ha MOMBITKM YYEHBIX OOBSICHUTH 3TO SBJICHHE,
M3BECTHOE JIIOJIIM YK€ THICSYH JIET, IIAPOBasi MOJIHUA TAK U OCTAETCS 3araJikou... Uro
TauT B ceOe TaliHa mapoBoil MOJHUU? MoXKeT ObITh, €1I€ HEBEIOMYIO 00JIacTh 3Ha-
HUW?»

... BOT 0ZIMH U3 MEPBBIX «IMOPTPETOBY» IIAPOBON MOJIHUU, NPU OMKMCAHUU KOTO-
pOI, 1O BBIPAXKEHHUIO M3BECTHOTO (paHIry3ckoro actpoHom Kamumia dnammapuona
«MBI BCTYIaeM B MUp uyjec, 0ojee YIUBUTEIbHBIX, YEM T€, O KOTOPHIX pacCKa3bIBa-
eTcsi B apabCKuX cKaszkax, 0oJiee 3amyTaHHbIX, yeM KpuTckuil TabupuHT — MUpP TPO-
MaJIHBIN 1 (DAaHTACTUUCCKHIN.

ctp. 19 IllapoBas monHust — npexae Bcero He Bceraa map. Muorna dgopma eé
rpylmieBHIHas WIKA BbITAHyTas. Pa3zmepsl npumepHo 10-20 caHTUMETpoB, HHOTJA 10
HECKOJBKHX METpOB. LIBeT OT ocnenuTensHO Oenoro A0 opaHxeBo-kpacHoro. He uc-
KJIFOUEHBI TOJTyObIe U 3eNIEHbIE OTTEHKH, a TAKKEe CMELIaHHasi pacKpacka («IIapukK Mo-
POKEHHOTO C KPAaCHOM BEpXYIIKOI»). BpeMsi cyliecTBOBaHUS — OT HECKOIBKHUX CEKYH/T
JI0 HECKOJIbKUX MUHYT.

ctp. 22 [lapoBas MmosiHUS - 0OBEMHBIN KOJIeOaTeIbHBIN KOHTYD (akamemuk [1.J1.
Kanuna) ... MOJTHUSI TOCTOSIHHO JIOJ>KHA MOJy4aTh SHEPTUI0 CO CTOPOHBI. MoJHHS

yJIaBJIMBAET PAAUOBOJHBI, BO3HMUKAIOIIME BO BpPEMsI T'PO30OBBIX pa3psioB. Teopus



U3SIIHO OOBSICHSIET OTMEYAEMOE€ MHOTUMH HCCIIEIOBATENISIMU U CIIy4allHBIMH HaOIIt0-
JATEJSIMU IPUCTPACTUE MOJIHUU K BCEBO3MOXHBIM TpPyOam M IbIMOXOAAaM — OHU SIBJISI-
I0TCS U1l MOJIHMH BOJTHOBOJIAMH, KaHAJIAMH U1 TIEPEIaydl SJHEPTUH.

ctp. 23 IllapoBas MONHUSA yCTpPOEHA MPOILIE, YEM LIAPUKOBAsl aBTOPYYKa, CUH-
TaeT COTPyAHUMK HaydHO-mCClIenoBaTenbCKOro MHCTUTYTa MEXAHMKHM MOCKOBCKOTO
rocynapctBeHHoro yuuBepcutera b.A. [TapdpE&non. Eciu B mociegneit — necarok nera-
Jiei, TO B MIaPOBOM MOJIHUU MX BCETO JIBE — TOPOUJAIbHAS TOKOBask 000JI0UKa U KOJIb-
1IEBOE MarHUTHOE I10JIE.

cTp. 24 AMEpPUKAHCKUM YYEHBIM yAAJIOCh JOOUTHCA YACTUYHOIO MOATBEPIKIE-
Husa teopuun 11JI. Kannupl, moaydnB B Jiyde paauosioKaTOpa U COXPAHWB B TEUEHUH

HCKOTOPOI'O BPpCMCHHU CBATAIIUCCA IJIA3MOUABI — IIAPHUKH I1JIa3MBI.

Komnerr Bcrasku 1.

ITo muennro ABTOPA - JIMJIETAHTA, Bce BBIIEU3IIOKEHHBIE IOCTPOEHUS U
TEKCT BCTaBKH - CyTh: OJIHO U TO €. ECTh TOJTBKO OJTHO BO3paKEHUE — HE TOPOUIAIIb-
Has, a oobémHocnupansHass DHEPTEJIHAS o6onouka, a mapoBas MOJTHHUS U €CThb
ma3mona. OHa xoTe u noBTOopsieT ctpoenne DHEPI'EJIA, uuctoll sHepreTnyeckoit
eIMHUIIEH HE ABJseTCs, Tak ke, kak He saBigercas DHEPI'EJIOM u cmepu. B cMmepue
HOCHUTEJISIMA SHEPTUHU SIBJISIFOTCS MOJIEKYJIBI BO3/1yXa, 4 B IIAPOBOM MOJIHUM — 3TO
aTOMBI METAJIOB, PACIUIABJIECHHBIX YAAPOM I'PO30BOM MOJIHUHU. AHAJIOTUYHBIE SIBJICHUS
— mpoOo¥ KOHJIeHCcaTopa U Auojaa (He TEOPETUUYECKUM, a, CKaKeM TaK, KOHCTPYKTOP-
CKHI — MOBPEXKJICHHE Kopmyca). bynem cuuTaTh, 4To ¢ MIapoBON MOJTHUEH IMOTaIaHUs
ectb. Ho Ob0 ciemano mpeanonoxenue, uro DHEPT'E/] — ocHOBa sHEepreTnyeckoi

MOJIeNId MUpPa. A 4TO TOBOPAT (PUBUKU-TEOPETUKHN?

Bcragka 2.



B.C. bapamenkoB (akaneMuk, pu3uk-reopeTuk) «Bcenennas B anexTpoHe» M.

Jert. nut. — 1988 r.

cTp. 42 Tpu nouT OAMHAKOBBIC YACTHUIIBI JIEKTPOH, [I-ME30H, T-ME30H pa3jinya-
I0TCS JIMIIL CBOEH Maccoid... [IpaBuibHee ObLI10 Obl Ha3BaTh X HE ME30HAMHU, a TshKe-
JbIMH 37IeKTpoHamu. He sicHO, 3aueM Mmpupojie HECKOIBKO «U3AaHUI AIEKTPOHOB.

cTp. 48 3auem cronbko? Tem Gomee, YTO BECh MUP MOKHO CKOMIIOHOBATh BCETO
u3 4-X Jieranei: T-Me30HOB, UTOObI CIEMUTh U3 HYKJIOHOB aTOMHBIE S7[pa, a POTOHBI U
ANIEKTPOHBI - I TOTO, UTOOBI «CIUIECTH» aKypPHBbIE KOHCTPYKIIMM aTOMOB U MOJIEKYJI.
Bce octanibHbIe YaCTULIBI KAXKYTCS IPOCTO JTUITHUMH.

ctp. 49. Bce yacTuilpl B paBHOM CTENEHU 3JIEMEHTAPHBI, UX MOKHO pa3OUTh Ha
CEMEUCTBA, U YJICHOB KaXJ0T0 U3 HUX PACCMATPUBATh KaK pa3INYHbIC COCTOSIHUS OJI-
HOU U TOU K€ YaCTHULBI.

cTp. 36 p-ME30H MOXO0XK HA M-ME30H, HO B 5 pa3 Tsxkesee U, KpoMe TOro, OBICTPO
Bpaiaercs. JIBMKeTcst U BpailiaeTcsi, Kak Obl HABUHYMBAETCSI HA CBOIO TPACKTOPHIO.

ctp. 50 Hailinensl cemeiictBa u3 8 u 10 yactui, ecth no 1 yacruie. CemeiicTpa
(MyJIBTUILIETBI) OOBEUHSIIOTCS B KJIaHbI (CYNEepMYJIbTUILIETHI), cocTosime u3 35, 56
yactull. KpoMe Toro, 4acTb KOpOTKOKMBYIIIMX YACTULl MOKHO CYUTATh CHJIBHO Harpe-
THIMU (BO30Y>KJIEHHBIMH ) COCTOSTHUSIMU OCTAJIbHBIX.

ctp. 51 Korma psaoM ¢ mpoTOHOM HAaXOIUTCS APYrOM MPOTOH, OH UTPAET C HUM
B ME30HHBINA 0aJMUHTOH, €CIIM OH OJIMHOK, OH UTPAET caM ¢ COOOM — UCITYCKAET T-Me-
30H U MOIJIOLIAET €ro 00paTHO...

cTp. 52 OOpa3Ho roBopsi, HYKJIOH MYJIbCUPYET, a €11e Jy4lle CKa3aTh — MUTAET. ..
BoT kak MHTEpECHO MOTydaeTcsi: BOKPYT HAC TBEPJIbIE, 3aCTHIBIIME TEJA, & HA MUKPO-
YPOBHE MU, KaK KUBOMU, TaM BCE ABIIIUT, MyJICUPYET, BpalllaeTcs.

ctp. 53 CeroJiHst U3BECTHO, YTO BCE AJIEMEHTAPHbBIE YACTHUIIBI UMEIOT "'MHUTraro-
uiee" cTpoeHue... YeMm jierde UCNyIieHHas 4acTUIA, TEM JaJIbIIE OHA MOKET YIalIUThCs

OT LIEHTpa Tpexiae uyeM OyAeT morjoiieHa oOpaTHo. Tspkesble HAa0OOpOT KMYTCS



Onmmke K UEHTpy... Beskas sneMeHTapHas yacTHIla, Jake (POTOHBI U HEHTPUHO OKY-
TaHbI CIIOUCTHIM "oOmakoM", ogeTa B "mryOy" U3 pOoKTAOMIMXCS U OBICTPO HCUE3ar0-
IIMX YaCTHII.

cTp. 54 DneMeHTapHbIE YaCTHUIBI TOXKE COCTOST U3 dJIEMEHTapHbIX yacTull. [1o-
Jy4aeTcs eMHasl KPeNKOCIUIETEHHAs CeTh, IIe HET Havajla U KOHIIA, & BCE YACTHUIIbI
SIBJIIFOTCSL ¥ DJIEMEHTAPHBIMU, U CIIOKHBIMHU.

ctp. 57 Korma kakoi-To BOIPOC WJM 3a7a4a CTAHOBSTCS CIMIIKOM CJIOKHBIMHU
WJIM 3aIlyTaHHBIMU, TIOJIE3HO B3TJISTHYTh HA J€JI0 C HECKOJIbKO MHOM TOYKH 3peHUs. ITO
YacTO HaBOJUT HA HEOKUJAHHYIO MBICIIb, U BCE YIPOUIAETCS.

cTp. 63 3armaHyTh BHYTPbh NPOTOHA YJIAJIOCH JUIIb, KOTAa HA THXOOKEaHCKOM
noOepexbe CLIA BOnn3u Can-®paHuucko ObUT HOCTPOEH MOIIHBIN YCKOPUTENh JJICK-
TPOHOB. DJIEKTPOHHOE MPOCBEUYMBAHUE MOKA3aJI0, YTO MPOTOH JCHCTBUTEIBHO HE
TOYKA, a JIOBOJILHO KPYIHBIN 00BEKT C PaINyCOM, BCETO JIMIIIb B HECKOJIBKO pa3 MEHb-
IIMM paguyca JETKUX aTOMHBIX saep - 1073cm. [IpoTon Gomblie MoXox Ha IUIAHETY C
MAaCCHUBHBIM LIEHTPAJIbHBIM SIIPOM U OKpYKarolllen e€ npoTsbkeHHoW atMocgepoil. Pa-
JMyC TPOTOHHOI'O KEPHA BCETO JIMIIb B HECKOJIBKO Pa3 MEHBIIIE pa3MEPOB €r0 ME30H-
HOH "11yOB1". MOXHO OBLIIO OKUJIaTh, YTO AaHAJTOTUYHOE CTPOCHUE UMEET U HEUTPOH...
OnbIT HEOXKUJAHHO TIOKA3all COBCEeM Jipyroe. Paguyc obiaka 3JIeKTpUIeCKUX 3apsiioB

B HEUTPOHE MOJTYYUIICS PaBHBIM HYJIIO!
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ctp. 77 B KOCMUUYECKHX JIydyaX BCTPEYAIOTCS qaCTI/IuH C DHEpPIrUuer B COTHU U

Ja)ke MUJUIMOHBI pa3 OOJIbIIE YeM AA0T YCKOPUTEIH.

ctp. 103 Ilonck IpOTOHHBIX PacIaToB HA3bIBAIOT SKCIIEPUMEHTOM Beka. OTpu-
LATEJIbHBIN pe3ysbTaT MPO3BYYHUT TPEBOKHBIM CUTHAJIOM O TOM, YTO (PU3UKHU B UEM-TO
KpPYIHO OIIMOAIOTCS, M TOTIa MPUAETCS UCKAaTh HOBYIO JOPOTY B HEAPA MUKPOMUPA.

ctp. 110 CoBpeMEHHBII IKCIIEPUMEHT CIUIIKOM CJIOKEH M J0POT, YTOObI BCie-
IyI0 MPOYEChIBaTh 1eOprU MUKpOMHpa Hajaesch Ha ynady. CepbE3HbIi ONBIT CEroHs
CTOUT MUJUTMOHBI pyOJIeH U BBITTOJIHSIETCS B TEUEHUU HECKOJBKHX JIET. TO HE Nanbba
110 IUTOIIA/ASIM, a IPULETIBHBIN BBICTPEII C 3aKPBITHIX MO3ULIAN I10 LI C TOYHO PaCCUH-
TaHHBIMM, I10 MTOJCKA3KE TEOPETUKOB, KOOPAUHATAMH.

ctp. 113 beiBaer, 4TO B paCCYUNTAHHOM MECTE YACTUILY HE HAXOJAT U TEOPETUKAM
CHOBA IIPUXOJUTHCA CATUTHCS 3a PACUETHI: YTOUHATH CUMMETPHIO, BEIYUCIIATD MYJIb-

TUILUIETHI, ONPEAEIATh PEAKIINH B KOTOPBIX BEPOSTHO €€ mpucyTcTBre. He 3ps roBopsr,



TEOPETUK B OCHOBHOM pabOTaeT Ha MyCOPHYIO KOP3UHY.

ctp.192 Amepukanckuii pusuk-reopetuk Pruuapn deliHMaH Kak-TO 3aMETHI,
YTO XOTsSI KBAHTOBAsi MEXaHUKa CYIIECTBYET yke Oosiee Beka, e€ 10 CUX MOp HE TOHU-
MaeT HU OJIMH 4YeJoBeK B mupe. U TyT ke 100aBuiI, 4TO OH MOXKET YTBEPKIAATh ITO
BIIOJIHE CMEJIO.

cTp. 223 B Hay4dHBIX KypHaJlax HET-HET, Ja U CHOBA BCIBIXHET JAUCKYCCHS O
CBEPXCBETOBBIX SBJICHUAX. MOW acIUpaHT COCTABWJI CHUCOK CTaTEd IO 3TOM Ipo-
OseMe, MX oKazasock Oosee nmoytopa Teicau! M1 ocHOBHas 4acTh MOSIBUJIACH B MOCHEI-
HUE JECATH - ISITHAAUATD JIET.

cTp. 246 Ecnm Bce 3aTpaThl HA HAYYHBIE UCCIIEN0BAHUA CO BpeMeH ApXumena 10
BTOPOM MUPOBOM BOMHBI COCTaBWJIA BCETO JIUIIb HECKOJIBKO MUJUIMAPI0B A0JIJIAPOB, TO
B Hallle BpeMs Ha HayKy TOJIBKO 3a OJIMH I'oJl B MUpe Tpatutcs 6osee 150 munmuapaos
JIOJJIApOB.

ctp. 261 Ceroans B mupe yxe 6osiee 300.000 cniermanbHbIX HAYYHBIX U HAYYHO-
TEXHUYECKUX JKYPHAIIOB, €KeT0/IHO nosiBisieTcst He meHee 50.000 kHur, MOoCBAIIEHHBIX
Hayke U e€ mpumeHeHuro. I[lotox HayuyHol MH}OpManMu yJaBauBaeTcs MPUOIIN3H-
TenbHO Kable 10 feT, a B Beayux o0JacTaX eCTEeCTBEHHBIX HayK JdaXke KaxKble 2-3
roja. Hactosimumii unopManinoHHsIit moror!

VY4éHblil TeNepb HE B COCTOSTHUM YCJIEAUTh, YTO IPOUCXOIUT BO BCEX 00IaCTAX
ero Hayku. OH €J]Ba yCIeBaeT O3HAKOMUThLCA C MH(pOpMaIMeil, OTHOCAIIEHCS K TON
KOHKPETHOM mpo0iiemMe, KOTOPOU OH 3aHST B JaHHOE BpeMsi. Pa3MbIIUIATE HAJ 1aJIEKO
OTCTOSILIMMU BOIPOCAMU Y HETO MPOCTO HET BpeMeHU. UTOOBI HE OTCTaTh, YUEHBIN BbI-
HYXKJIEH CYKMBaTh ()pOHT CBOMX UCCleIOBaHUl. B pe3ynbTaTe Hayka ApoOUTCS, BO3-
HUKaeT MHOKECTBO OTJEJIbHBIX, BECbMa CJ1a00 KOHTAKTUPYIOUIUX IPYT C IPYrOM pas-
JIEJI0B, KOTOPBIE MHOTJIa PACCMATPUBAIOT JAXKE KaK HOBbIE HAYKU. CeroaHs 1mioxo mo-
HUMAIOT APYT JAPYyTa JaKe T yuEHbIe, KOTOpbhIe padoTaroT B OMu3kux obmacTsix. Pabora
yu€HBIX Bce OOJIbLIIE HATIOMUHAET CTPOUTENHCTBO BAaBUJIOHCKOHM OalllHu, KOTOpas IO

IPEaHUIO PyXHYJIa U3-3a TOT0, UYTO y €€ co3aTeliel He ObLIO €IMHOTO A3bIKA U IIJIaHA.



Konxen BcTtasku 2.

Wrak, cyns no BeickazbiBaHusM ¢usnka-reoperuka B.C. bapamenkoBa, yuéHble
HE ITOHUMAIOT TOTO, YEM 3aHMMAIOTCS, HO SKCIIEPUMEHTHI, KOTOPbIE OHU ITPOBOJSIT Me-
TOJOM «HAay4YHOTO ThIKa», CTOST HEMAJIbIX JEHET, YTO, B KOHEUHOM UTOTI€E, IIPUBEIIO K
COKpAIIEHUIO PacX0JI0B Ha HAyKy. A Ha CTp. 48 BCTaBKU 2 OH YTBEPKIAET, KYTO BEChH
MHp MOXHO CKOMIIOHOBATh U3 4-X JETanei», 4TO HE MPOTUBOPEUUT MPEACTABICHUIO

ABTOPA 00 ycTpoiicTBe Mupa.
» /' gl - - //"' N “"L/,(.-'/

Kak yxe oTmeuanoch paHee, pyu pacCCMOTPEHUU OITMOOYHOCTU MOHATHS MACChI
ITOKOS My, BCE TeJIa JBUTAIOTCS B 3TOM MHUPE U HET TOYKH IOKOSI, KOTOPYIO MOKHO
ObLIO ObI MPUHSATH 32 HAYAJI0 KOOPJAUHAT JUIsl U3MEPEHUS PEATIbHBIX CKOPOCTEH.

[IpencraBum, uro HYKJIOH — BemectBoo6pazytomuiit DHEPT'E]] umeer PE-
30HAHCHBIE CPEJIE pa3mepbl 1 CKOPOCTH: BPAIIATEIIbHYIO U MOCTYNATEIbHYIO, - U
ABJsieTCs yerorunBon sHepretrnueckon ennnniei. DJIEKTPOHDBI aBastoTcs nepenoc-
yukamu 3Heprun or HYKJIOHA k npyrum HYKJIOHAM CPE/IBI, a Takxke nepeHoc-
yruKamu 3Hepruu Bo BHewHu Mup ot aaHHoil CPEJIbI x npyrum CPEJIAM. DJIEK-



TPOH BuyTtpu CPE/IbI nMeeT cBOXO OTHOCUTENIbHYIO CKOPOCTh BpaIlaTeIbHO-IOCTY-
natenbHyto, a npu nepexoae u3 CPEJIbl B CPEJIY nmeeT cymMmmapHyr0 CKOPOCTbH BbI-
opaceiBaromero ero HYKJIOHA u cBoto cooctBennyto. Ilepecexkas MEXKCPE/IHOE
IIPOCTPAHCTBO, 3HepreTuuecku pazpexénHoe, DJIEKTPOH, umeromuii cymmapHyro
CKOPOCTb, CTAHOBHUTCS 00Jiee yCTOMUUBBIM, T.K. H30exkai noriomenus apyrum SHEP-
['EJOM - HYKJIOHOM CPEJIbI, u, mesi OBBIIIEHHYIO CKOPOCTh, KaK Obl YILIOT-
wier MEXCPEIHOE npoctpancTBo, coctosimee u3 6onee menkux DHEPI'EJIOB
(MEXXCPEJJHOE npoctpanctso He coaepxut HYKIJIOHOB). [IpsambiM noareepxe-
HMEM BBIIIIECKa3aHHOT O sABjsgeTcs B3auMoaelicTue Comnnua u 3emnu. DJIEKTPOHBI,
sBissick Hocutensimu POTOHOB u3 Conmna, nepenocsat uepes MEXXCPEJIHBIN
KOCMOC 3Hepruio Ha 3emito. O0bexThl THIIAa Mepkypuil, Benepa, MeTeops! U T.J1. SIBJIS-
rorcs apyrumu CPEJIAMU.

Hpyrumu cinoamu, HYKJIOHBI o6pa3ytor CPE/IbI, siBnsisichb cambiMu yCTOM-
yuBbiMu DHEPI'EJJAMMU, DJIEKTPOHBI nponocsat ckBozs MEXCPEJIHOE mnpo-
CTpaHCTBO, UHaue 3¢up, s3Hepruto B Bujge POTOHOB, koTopble Takke SBISIOTCS CO-
ctaBapiMu DHEPT'EJIAMMU, u tak nanee, 1o camoro majgoro SHEPI'EJIA, umeroiero
eaAuHUYHbIN 00beM (cM. puc. 10 u 16). Hecomuenno, stor JHEPT'E]] aBnsieTcs Hekoit
YCTOMYUBOM €IUHUILICH, SABJISAIOIICHCS TaK Ha3bIBAEMOM [TPAMATEPUEU u 00pazyro-
mieit a¢up. K coxanenuro, B HacTosiIIee BpeMs HEBO3MOXKHO OMKUCATh €r0 CTPOCHUE U
B3aumoencTeue — ciusaue nByx eanHudHbix DHEPI'EJIOB, HO onucaHHOE BbIIIE
ctpoerare DHEPT'E/IOB no3Bossier OTBETUTH Ha P/l BOIIPOCOB, HEMOCHIIBHBIX JJISI CO-
BpeMeHnHol Hayku. DHEPI'E]l ucnyckaer uznyuenus 3-€x tTunos (A) ( cM. puc. 19),
npusiekas 6omnee kpynueie (B) DHEPT'E/IBI, mosst KOTOphIX MOTJIOMIAIOTCS U U3 TO-

JTy4deHHOU u3BHE sHeprun Gopmupyercs uznydenue (C) 4-oro tuna.



.

ITpu paccmotpenun ctpoenns JHEPT'EJIA B rima3za OpocaeTcst OTCyTCTBHE OTrpa-
HUYEHUS Ha npeaesibHyto ckopoct DHEPI'E/IA, Tak Kak IpUHUMAETCS, YTO CKOPOCTh
yBennunBaercss ¢ pazmepom OHEPI'EJIA, uro nporuBopeunt HAVYYHO-BOXE-
CTBEHHOM TEOPUU OTHOCHUTEJIbHOCTU MPOPOKA DHHILTENHA. Io-

OTOMY O6paTI/IMCSI K «MCTOKaM».

BcraBka 3.

Hayuno-nonynspuas 6ubnnoreka atromusnata. M.B. Bacunbses, K.I1. Ctantoko-

Bru4. Cuna, 4ro ABMxeT MupaMu. Atomuzaar. Mocksa, 1969 r.



cTp. 53-55 MaiikenbcoH ObLI, BEPOSITHO, CAMBIM 3aMeYaTebHBIM IKCIIEPHUMEH-
TaTOPOM CBOEro BpeMeHHu. OH pacroJiaraj BeJIMKOJIEnHO! anmnapaTypoil. 1 6pu1 moutn
yBepeH B ycnexe. OnbIT ObUT 3ayMaH TaKOH. 3eMJIsl IBUYKETCS IO CBOEM opOuTe Cco
cKopocThio 0kosio 30 km/cek. JIBmxkeTcs yepe3 apup. 3HAUUT, CKOPOCTh CBETA OT HC-
TOYHMKA, CTOSALIETO BIEPEAM IPUEMHUKA OTHOCHUTEIBHO JBWKECHHs 3€MIIM, AOJDKHA
OBbITh OOJBIIEH, YEM OT UCTOYHUKA, CTOALLIETO C IpYroi CTOpOHBI. B epBoM citydae k
CKOPOCTH CBETa JIOJDKHA MPUOABUTCS CKOPOCTHh 3(PHUPHOTO BETpa, BO BTOPOM CIIydae
CKOPOCTB CBETA JOJKHA YMEHBIIUTHCS HA 3Ty BEJIMYUHY . .. HE 3ps1 Ha3bIBaIM Malikenb-
COHA «KOpOJIEM TOYHOCTH». OH MPUMEHWJI XUTPOYMHBIN COCOO YJIIOBUTh MUKPOHBI
pa3HHUIIBI B CKOPOCTAX Jyuel cBeTa. OH pacuienu Jiyd Ha 1Ba paBHbBIX ITOTOKA U HaIpa-
BHJI UX BO B3aMMHO NEPHEHAUKYJSIPHBIX HAIPABICHUAX: BIOJIb MEPUAMAHA U IO I1a-
pawienu. OTpa3uBIIMCH OT 3€pKall, Ty4d BO3BpallAIUCh. B cityuae, eciu Obl Uyui
[0 MapajyieNy JIyd UCHBITa] BIMSHUE 3(PUPHOrO BETpa, IPU CIOKEHUU €ro C MEpH-
JUAJIBbHBIM JIy4OM JOJDKHBI Obl OBUTM BO3HUKHYTh HHTEP()EPEHIIMOHHBIE IOJIOCHI,
BOJIHBI JBYX Jy4yed OKazaJuch Obl CABUHYTHIMH 1O (haze. Bonpouem, Maiikenbcony
OBLJIO TPYAHO CO CTOJIb OOJIBIIION TOUHOCTHIO OTMEPUTDH ITyTH 000UX JTy4yeH, 4TOObI OHU
ObLIIM a0COJIFOTHO OJMHAKOBBIMU. [103TOMY OH mOCTpoMI anmapar Tak, 4To UHTepde-
PEHIIMOHHBIX I0JIOC HE OBLIO, a 3aTEM MOBEPHYJI €ro Ha JEBSIHOCTO IpaaycoB. Mepu-
JTMOHAJIBHBIN JIy4 CTall IMUPOTHBIM, U HA000pOT. BOT Teneps-To eciau ecth d(UPHBIi
BETEP, IOJDKHBI OyAYT MOSBUTCA YEPHBIE U CBETJIBIEC MOJIOCKU Ha IIKaJle MOJ MHKPO-
ckortom! Ho... ux He Obu10!... ONBIT OBLT IPOBEIEH MHOTO pa3 — U MaiikenbCoH, a
BMECTE C HUM U BC€, 10 CYILIECTBY, (PU3UKHU TOTO BpPEMEHH OBbLIN MOpakeHbl. DPUPHOTO
BeTpa He 0OHapyxmiock! CBEeT BO BCE CTOPOHBI ABUTAIICA C OJTHOM M TOH K€ CKOPO-
cThio!... 3HAUMT, 23pupa HET?

Ho aro eme He BcE, u naxe He rinaBHoe. IlycTh cBeT — noTok koprnyckyin. Ho u B
3TOM Cllydae JOJDKHA OBITh pa3HUIIA MEXKIY CKOPOCTIMHU ABYX Jiydei. 160 k ckopocTu
OJTHOTO BCE PaBHO MPHUOABISAETCS CKOPOCTh ABMKEHUS 3eMIIM, @ U3 CKOPOCTHU JAPYTroro

OHa BbluHuTaeTcs. A 3Toro HeT. CKOpPOCTh CBETa B 000MX CiIydasiX OKazajlach OJHOU U



TOM *e. BOT 3TOT mapagokc u cTai emé oJHOM «MeI0Ubio», KOTOPOH HE MOTJIa O0BsIC-

HUTH Ki1accuyeckas ¢pusnka HploToHa U ero mocienoBaTenei.

Komnerr scrasku 3.

Jla, oHM ucKanau JaercTBUe 3(upa, HO HE CMOIJIM OOHAPYXHUTh. Jlanbiie aei-
CTBYET OOBIKHOBEHHBIH IIYJIEPCKUM TPUEM - TIEpeIepTUBAHNE, BETUKOJICTTHO UCIOTHSI-
emblii TOCITOJJAMM YUEHBIMU. B 1aHHOM cilydae IIyJepcTBOM 3aHUMAcs Allb-
oept DiHIITeH. OIHAKO, TAKHE «MEJIOYN» MOT OOBICHUTH €IIe TaKOW TUJIETAHT, KaK
lNanuneo [Nanunen. Toraa oneIT MaiikelbCOHA JOKA3bIBAET, YTO CKOPOCTh CBETA CKJIA-

ABIBACTCS CO CKOPOCTBIO 3emiu.
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M cTouyHUK/IPUEMHHK CBETA M 3€PKaJi0 HAXOJATCS Ha JBIDKYIICHCS 3emie H
UMEIOT OJIMHAKOBBIE CKOPOCTH (cM. puc. 20). B IpoTUBHOM cily4ae pacCTOSIHUSI MEXKTY
HUMH JOJKHBI UBMEHATHCS. [IyCTh paccTOsSTHUE MEK Ty HCTOYHUKOM U 3€pPKAJIOM PABHO
S. Torga ckopocTh cBeTa M 3eMJIA JOJIKHBI CKJIAJIBIBATHCS. 3a BPEMSI MPOXOKICHUS
NyTH S MEXIYy UCTOYHUKOM M 3€pKajoM JIyd CBETa MPOXOJIUT HEKOTOPOE IOIOIHU-
TEJILHOE PACCTOSTHUE, CBSI3aHHOE C yOeraHueM 3epKajia CO CKOPOCTHIO 3eMIIH

( VCBeTa+ V3eMHI/I)*t =S+ V36MJ'[I/I* t => VCBeTa * t=3S
CrnenoBatesibHO, €CJIM UCTOYHUK U 3€pKajo UMEIOT OJJUHAKOBYIO CKOPOCTh JIBU-

KEHUS, TO CKOPOCThIO 3eMJIM MOKHO MPOCTO MpeHedpeyub. Paccmorpenne oOpaTHOro



ABMIKCHHUA JIyda CBC€TA OT 3C€pPKajida K MPUCMHUKY HU3MCHSCTCA HAIIPABJICHHUC BCKTOpPA

CKOpPOCTH 3eMJIM OTHOCUTEJILHO BEKTOpPA CKOPOCTHU CBeTa (cM. puc. 21).
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( VCBeTa = V3eMJ‘II/I )*t = S = V3€MJ‘II/I* t => VCBeTa * t= S
Ecmu HaIpaBJICHUC UCTOYHUK - 3CPKAJIO HAXOAUTCA 110 HOPpMAJIU K ABUKCHUTIO

3emutd, MoJly4aeM Ty e KapTUHY BEKTOPHOT'O CIOKEHHUS CKOpocTel (puc. 22).
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erCTI/IKaMH YKa3aHO TOJIO)KEHHE KOPIYCKYJbl CBeTa (CM. MOCIeAHUI ab3ail

BCTaBKH 3), BEpTUKAJIbHBIMU CTPEIKAMU — HAaIIPaBJICHHUE ABUKEHUS 3TOT0 KOPITYCKyIa.
HanomHuM, 9TO CKOPOCTH UCTOYHHKA/TIPUEMHUKA U 3€pKajia paBHbI CKOPOCTH 3EMIIH.
3HAYUT MPOUCXOJUT BEKTOPHOE CI0KEHUE CKOPOCTEN U CKOPOCTh CBETA HE SIBIISIECTCS

MaKCHUMaJIbHO BO3MOYKHOM - TIPEIECIBHON CKOPOCTHIO B IPUPOJIE.



Bcragka 4.

bu6moreuka «KBant» Bbin. 14 C.I'. 'mnaukun. Pacckasbl o ¢pu3mukax u Mare-
matukax. MockBa «HAYKA» ['maBHas pepakius pu3nKO-MaTeMaTHIECKON JUTEpa-

Typsl 1981 r. JIBa pacckaza o ["asmnee.

ctp. 45 Nanmuneit B «Ilocnananu k MHTOIM» TO3THYECKH OMUCHIBAET pa3HOOOpa3-
HBIE SIBJICHUS HA OOPTY paBHOMEPHO NPSIMOJIMHENHO JIBUKYILETOCsl KOpadiist, KOTOpbIE
HE T03BOJISIIOT OOHAPYKUTh 3TO JBHKEHHUE: ... 0A00UKH JIETAIOT C OIMHAKOBOM CKOPO-

CTbIO BO BCCX HAIIPABJICHUAX U T.I.

Konen BcTtasku 4

NnnoTr3Mel, B TOM YKCIIE€ U NapaJOKChl, DUHIITEITHA IMPOKO U3BECTHBI U MO-
HSTHBI JIFOJISIM, OITUPAIOIIAMCS HA 3I[PABI>II7'I CMBICJI. UMeHHO ¢ YTUMU JIIOIEMH U
neiTatorest 6oporsbes TOCIIOJIA YUEHBIE, npusepsxennst CYMAIIEIINX TEO-
PUIA. Tak ko Takue TOCITOJJA VUEHBIE?

Bcraska 5.

[IpunoxxeHue K AETCKOMY WIUTIOCTPUPOBAHHOMY KypHany «Ay» Ilbep Byib.
[Tnanera 0o6e3bsiH. M. 1991 r. [Inanera o6e3bsiH. YacTh BTOpas. ['nasa 5 ctp. 94 - 95

... OpaHryTaHroB JOBOJIBHO MaJlO, & UX POJIb 3Upa AOCTATOYHO SICHO ONpee-
JIMIa KOPOTKOHM (hOpMYIIOi: OHU TIPEICTABIAIOT O(PHUIIMAIBHYIO HAYKY.

J1o U3BECTHOM CTEMEHHU ITO CIPaBEIMBO, OJHAKO HEKOTOPHIC OPAHTyTaHTU 3a-
HUMAIOTCS TAaK)Ke TTOJIMTUKOM, UCKYCCTBOM M JIuTepaTypoil. M B mro0yro o0aacTh mpu-
BHOCSIT XapaKTepHbIE /ISl HUX uepThl. UBaHIIMBBIE, TILIECIABHbBIC, [TI€TAHTUYHbIE, CAMO-

YBCPCHHBIC U HC INPU3HAIOIIKUEC HUYICTO OPUTHMHAJIBHOTO, CIICIILIC U I'IYXHE KO BCEMY



HOBOMY, 3aTO TOTOBBIE C [IEHOH y pTa OTCTauBaTh JII000€ TPaJULIMIOHHOE CTapbE — CTep-
ThI€ IITAMIIbI, OaHAJIbHBIE UCTUHBI, TOTOBBIE (POPMYITUPOBKH, - OPAHTYTaHTU MOCTaB-
JSIFOT OCHOBHOM KOHTHHIEHT JUJIsl BceX akazneMuid. O6nanas mpeBOCXOAHOM MaMsThIO,
OHHU BBIYYHBAIOT HAW3YCTh OTPOMHOE KOJIMYECTBO KHUT. 3aT€M IUIIYT CBOM KHHUTH, I10-
BTOPSISl B HUX BCE BBIyUEHHOE PaHBIIE, U 3TUM JOOMBAIOTCS MPU3HAHUS CO CTOPOHBI
CBOUX KOJUIET - OPAHT'YTaHIOB. ...

S yxxe roBopuil, kKak (pabpUKyIOT CBOU TpyAbl opaHryTtanra. Ho camoe crpar-
HOE, 4acTO Kaj0Bajach MHE 3Mpa, YTO OHU TOUYHO TaKUM e 00pa3oM CTpAINarT yueo-

HUKH, pacpocTpaHss rpyoeiiire 3a01yX1eHHs Cpeu 00e3bsIHbE MOIOIEHKH.

Komnerr Bctasku 5.




[IpencraBum cebe, yto DHEPI'E]] nocnenoBatensHO moBopauuBaeTcs B 3-€x
B3aMMHO MEPIEeHANKYISIPHBIX HanpaBieHusix A, B, C ( cM. puc. 23 ). D10 3Ha4YUT, 4TO
kax il «cmepu»y DHEPI'EJIA cosepiaer "B30uBaHue" spupa Hanmompodbue MUkcepa.

[Tpu aTOM 0Opasyercs B Oiu3nexarieM d(pupe 94To-To THIa BOPOHKHU (CM. puc. 24 ).
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B Bepxneii yactu Boponku kpyxat DHEPT'E/IbI ¢ n=1 u 6im3kue k 3TOMy 3Ha-
YeHHUI0. DTa 00JIacTh SIBJISETCS MUTATEIBLHOM, T.€. YCKOPSIOIIEH, 3aBIeKaroliei o6omee
kpynasie SHEPT'EJIBI, koTopsie ctpemsich k ieHTpy 6onbioro DHEPT'EJIA, BTekatot
B CTBOJI na ceoem PEBOHAHCHOM ypoBHue. OTcro/ia NpUuXoAUT TOHUMAHHE TOTO,
yro OHEPTE]J] - OJIEKTPOH, yckopstomuiicst B Boponke adupa SHEPI'EJIA - HYK-
JIOHA u umerommii ipu 3ToMm pasmep 6onbimmii, uem DHEPT'E]] - DJIEKTPOH, wuc-

nyckaeMbiil fanabiM HYKIIOHOM, moxer:

1)  3axsarutrbcs HYKJIOHOM wu cTaTh €ro CmyTHUKOM, MOCTEIEHHO

nornomaembiM HYKJIOHOM: yBenuunBaetcst BpeMst B3aumonenictsuss HYK-
JIOH — nornomaemsiii DJIEKTPOH.
2)  Ilponerers ckBo3b HYKJIOH mnonoOHo myse, 3aXBaTuB MO MyTH

yacth 3Heprun HYKJIOHA.



3) B pesynbrare cronkHoBeHuss 1 DJIEKTPOH, u HYKJIOH moryt

MOHECTU SHEPTETUUYECKUE TTOTEPH.
Bcragka 6.
®unonosud C.P. JIyun, BosiHbl, kBaHThl. M. Hayka. 1978

ctp. 164. Kunar B 1870-1875 rr. oOHapyX uj, 4To BCe TeJa, AIOIIMe aHOMAaJIb-
HYIO JTUCIIEPCHUIO B KAKOM-IMOO 00JaCTH 4acTOT, CUIILHO MOTJIOMIAIOT CBET B 3TOM 00-
JIACTU U B 00JIACTU MHTEHCUBHOTO MOTJIONICHUS MOKA3aTellb IPEJIOMIICHHS CPEIbl Me-

HSETCS OUYCHB CHIIBHO (puc. 40).
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cTp. 166 PoxxaecTBEHCKUI ¢ TOUHOCTBIO 110 25% JToka3al crpaBelIuBOCTh Pop-
MyJbl 3emmeiipa (1872 r.), OMUCHIBAIONTYI0 3aBUCUMOCTD MOKA3aTeNs MPeTOMIICHUS
OT JIJIMHBI BOJHBI B 00JIACTH aHOMAJIBHOM TUCTIEPCHH.

ctp. 106 @yko B 1850 r. Hamen, UCnonb3ysl BpalllaTeIbHOE 3€PKajo, YTO CKO-
POCTh CBETa B BOJIC paBHa TpH 4eTBepTH (3/4) OT CKOPOCTHU CBETA B BO3yXE, UTO MO3/I-
Hee noaTrBepaw U ®u3o. brita nosyyeHa 3aKOHOMEPHOCTh: CKOPOCTh CBETA, MOJIy4YCH-
Hasl U3 aCTPOHOMHYECKUX HAOJIOIEHNI MEHBIIIE CKOPOCTH CBETA, ONIPEACICHHON 3eM-
HBIMU METOJIaMH. DTO pa3IMUKe 10 CUX TIOp HE OOBICHUMO.

ctp. 99 B 1821 r. ®penens onyoauKkoBall CBOKO rumnoresy... Ero dhopmymnamu

MOJIB3YIOTCSL 0 CUX TOpP I KOd(DPUIIMEHTOB OTpakKeHHs, HECMOTPSI Ha HEBEPHOE



IPEJCTaBICHUE O IIPHUPOJE CBETOBBIX BOJH. YUEHBINH HAIIEN, YTO CKOPOCTh PACIPO-
CTPAaHEHHMsI BOJIH 3aBUCUT OT JUIMHBI BOJHBIL, & TP 33JaHHOM JITTMHE TEM, MEHBIIIE, YEM

0oJiee MpeIoOMIISIONICH SBISETCS cpea.
Komnerr Bctasku 6.

[Tycts nBa HYKJIOHA B CPEJIE ¢ G0nb1110# SHEpre THUeCKOM IMITOTHOCTHIO IBU-
KyTcsl Ha BcTpeuy Apyr Kk apyry. Uem 6onbie DHEPT'E], Tem Gosbliie ero CKOpoCTb,
€ro MOJIE U €r0 YyBCTBUTENBHOCTH K oM apyrux OHEPI'EJIOB. IIponnkas B mone
npyroro DQHEPI'EJIA nepseit DOHEPI'E]] yBennuuBaercs B pa3Mepax U yBEJIIMUYUBAECT
CBOIO CKOPOCTb, IMBITAsICh TIy0ke MpOHUKHYTH B niosie npyroro DHEPTEJIA. Ho ecnu
00a OHEPI'E/IA onHoro pasmepa, uX MPOHUKHOBEHHE B MOJISI IPYT Ipyra OJIMHAKOBO,
u npu 3ToM DHEPI'E/Ibl HaunHarOT 3KpaHUPOBATh APYT APYra OT OKPYKAKOMIETO UX
adupa. JIpyrumu cioBamu, mpoctpanctBo Mexay atumu DHEPTEJIAMU umeet Ty xe
IUIOTHOCTH 3¢upa, HO pacnpenensercs Ha 1Ba DHEPI'EJIA.
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B pesynbsrate mexnay DHEPI'EJIAMU Bo3HukaeT pa3psukeHHBIA d(up, 4TO

onpenensaercs mectbio «cMepuamm» kaxaoro DHEPT'E/IA, u DHEPI'EJIbI B3aumuo



OTTaJIKUBAIOTCA, CTPEMSICh ycTaHOBUTH Mexay co0oit Hekoe PEBOHAHCHOE paccro-
STHUE, CTPEMSICh K MAKCUMAJIbHOMY TIOJIIO JJISI KaXKJI0TO U3 HUX. MOYKHO Ha3BaTh TaKoe
paccrossaue MoJiekysapHbiM. Ho ecnu sneprus CPEJIbI, a cienoBarensHo — adupa
Be3zecyiiero orpoMua, To ckopoctd HYKJIOHOB Benuku 1 BO3MOXXHO CTaJIKUBaHUE
nByx HYKJIOHOB. Bo3nukaet auckooOpa3Hasi 00JacTh ¢ JBOMHON YHEPreTHUECKOM

IJIOTHOCTBIO (3aIlITPUXOBaHa Ha pUC. 26).

|

I
B aT0i1 065acT mporcxXoauT KOHGIMKT YHEPTETUICCKUX TOTOKOB, CTATKUBA-
IOIUXCST MEXKITY COOOH M, KaK CIIEJICTBHE, MPOUCXOAUT HaHECEHUE yIepOa SHePTreTH-
kam HYKJIOHOB. HYKJIOHBI otroprator 3ty 005acTh, BO3HUKAET HOBAasi MOJIEINb

CBSI3KH, KOTOPYIO MOYKHO HA3BaTh aTOMHO# 1y suepHoit « IUITYUYKOM» (puc. 27).
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Nmes B Buny, uto sta JIMITYUKA nmMeert qBOITHYIO MIIOTHOCTD, €€ MOKHO 000-

3HaunTh kKak MOHOIIOJIb nBoitnoit motHoctu (puc. 28) wim asoitHor MOHO-
[1OJIb, B kotopom aBa MOHOIIOJIA npoHukaroT Apyr B Apyra.

L/ ' '/

Nwmes J_IBOI/IHy}O IUIOTHOCTB TAKOE o6pa3OBaHHe MMeEET BJIBOE OOJIBIIYIO HHTEH-
CHUBHOCTb NOTJIONIEHUS 4ykuX Tosieil u, kak cuenacreue, DJIEKTPOHOB, npu sTom
pazopacsiBaeT Oosbiie B 2 paza DJIEKTPOHOB, Ho Oosnee menkux. Takum oOpazom,
B3auMHoe orrankuBanue nAByx HYKJIOHOB, cesa3annbix uepe3 JIMITYUKY cunpHO
yMmeHbIaercs. Yto npuBoauT k 6osee cuiabHOMY B3aumoseicTuio HYKIIOHOB na

0oJiee KOPOTKUX aTOMHBIX (si1epHbIX) pacctosHusX. JIMITYUKY MoxkHO IpeCTaBIsATh



Ha JIAHHOM JTare OHUMAaHHUs U KaK «CMepu» ABOMHOM MI0oTHOCTH, Tak 1 TPIMOHO-
[1OJIb nBoitHOM TIOTHOCTH. EcTecTBeHHO, M Takoro oOpa3oBaHUsS HEOOXOaMMa
OTPOMHAs IJIOTHOCTh dHEpruH, U eciu cBa3ka HYKIJIOHOB uepes JIMITYUKY pa3o-
pBérca, to JIMIITYUKA He cMOXeT cyliecTBoBaTh caMocTosTenbHo. Ha ctp. 48
BcTaBku 2 akanemuk B.C. bapaiieHkoB yTBepxkaaeT, uto HykeH «[1-Me30H, uToObI crie-
nuth 13 HYKJIOHOB atomnsbie siapa...». [Ipocreiimmit atom nutus (L1) npeacrasieH

Ha puc. 29,
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Ha koTopoM ueproukamu Mexay HYKIIOHAMMU o6o3nauensr JIUITYUYKMU, ko-
Topbie «repetuparoT» DJIEKTPOHDBI u pa3zdpackiBatoT ux «4acTu» B IEPHEHIUKYIISP-
HBIX K IEPBOHAYAJILHOMY JIBUYKCHUIO HalpaBlICHUAX. boyee Menkue «4acTu» UMEIT

MEHBIIIYIO CKOPOCTh U cTaHOBsTCS «cnyTHUKamu» HYKJIOHOB, nurtaronmxcs ux mo-

JasMu. AToMBI UMeroT mapoodpasuyio Gopmy. Buemnne HYKIJIOHBI umerot 60mb-



Il pazMep 1o cpaBHeHuIo co cBo0o1HpIM HYKIIOHOM, 3a cuét npuKOpMKH OT LIEH-
tpasibHOro HYKJIOHA, a nentpansubiii HYKJIOH nmeer ewte 6ot pazmep, T.K.
KpPOME CBOETO MOJISI UMEET IPUKOPMKY OT LIECTH OKpyKaromux ero BHemHux HYK-
JIOHOB. HYKJIOHBI o6pa3zytor CPEJlY; HYKJIOHBI, 06beannénnbie B aTOMBI, 00-
pasytot 6osiee mnoTHyto CPEJY, T.e. akkyMyInupyIOT HEpruto, cooupas ee B LIEHTpE.
Uewm Oosbiie atoM, Tem Oouibiiie ero nentpaibubii HYKJIOH. Jlng noctpoenus aro-
MoB: koandectBo HYKJIOHOB B cnoe, kxommaectBo cioeB HYKJIOHOB, Bennunna
HYKJIOHA B cnoe, ckopoctu asmwxkenuss HYKJIOHOB B cnosix, - unpopmaruu He1o-

craro4no. HexoTopsle mpobeMbl MOKeM paccMOTpeTh Ha npuMepe He?,

Bcraska 7.

AToMHas OHCPIHU. KpaTKaH OHIUKIIOIICOM . OTBETCTBEHHBIN PCOAaKTOP Emens-

aH0B B.C. Mocksa. bomnbmiag Coserckass Duimkionequa. 1958 r.

Cratbs OpTorenuii U mapareiaui - aBa cOCTOAHUS aToMOB He, oTnnyarommxcs
JIPyT OT Apyra... ITO pa3Iudue MPOSIBISIETCS B XAPAKTEPE CIEKTPAIbHBIX JIMHUM, UC-
MyCKaeMbIX aTOMaMHU: OPTOTEINN HUMEET CUCTEMY TPOWMHBIX (TPHUILICTHBIX) JIMHUH, a
raparesui - OIMHOYHBIX (CHHIUICTHBIX ). O0a yCTOMYUBHBI M CBETOBBIX ONTHYECKUX 00-
MEHOB MKy HUMH HE 3aMeUeHO... OJTHaK0 MOTYT ObITh MPUBEEHBI B TPOTHUBOIOIO0K-
HbIE C MOMOIIbIO HAIIPaBJICHHON 3JICKTPOHHON OOMOApIUPOBKH. DHEPIHS Hapareius

MCHBIIIC YEM OPTOI'CIINAL...

Konen Bctasku 7.

Tenuit He* cocrout u3 4-x HYKJIOHOB, cranyteix JIUTTYYKAMMU B 3aMKHY-
Toe obpazoBanue, HanomuHatoee MOHOIIOJIb (cMm. puc. 30), T.e. ABiseTcs HemO-

CTPOCHHBIM AaTOMOM, HECIIPABUJIbHBIM dATOMOM.
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HOI[O6HO MOHOIIOJIIO umeeT NOBBIIIEHHYI0 KOHTYPHYH) YYBCTBUTEIIb-

HOCTh K HalPaBJICHUIO MOTpeOsieMoit sHepruu u, nogoono MOHOITOJIIO, ucnyckaer
0O0JIbIlIe SHEPTUU B MEPICHIUKYJISIPHOM HAIMPaBJICHUM K HANPaBJICHUIO MOTJIOMICHUS
sueprun (cMm. puc. 1). Eciu He* o6palier Kk CiekTpoMeTpy IIOCKOCTBIO, 00pa3yeMoi
yeTeIpbMs uaeHTHYHbIMU HYKIIOHAMMU, TO CIEKTpOMETP MOJTYUYUT COOTBETCTBEHHO

OJIHY JIMHHIO CIIEKTpa, HO eciii He? passepryTs Ha 90°, To KapTHHA MEHAETCA (CM. pHUC.

31).
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CHHXbOHHOC BpaileHue 4-x HYKJIOHOB B O-I[HOM HAIpaBJICHUMU 3aCTaBJISICT
BpALIaTHCS B TOM K€ HAIPaBIEHUH BCIo cucteMy He! ¢ MrHOBEHHOM CKOPOCTBIO Ves.
[Ipoekiuu 3TON CKOPOCTH Ha MJIOCKOCTh HOPMATBHYIO (MEPIIEHIUKYIISIPHYIO) TIIIOCKO-
CTH CIIEKTPOMETPa OKa3bIBAIOTCA paznudyHbIiMu J1s1 pa3Heix HYKJIOHOB; A1, A2, A3,
rae A — no6aska k ckopoctu JIEKTPOHOB, BruteTaronux 3a npeaeibl CUCTEMbI He*.
Ecrectsenno, uro DJIEKTPOHDLI, nonapume B0 BHYTPEHHIOK 001acTh cucteMsl He?
3axBaTeiBatoTcs JIMITYUKAMMW wnm wenocpencrsenno apyrumu HYKIIOHAMU.
Takum o6pazom, ogun HYKJIOH mackupyercst (mpsyercsi) OT CIEKTPOMETpa, a TPH
npyrux HYKJIOHA narot Tpu paznuusbie 1uHUU Ha criektpe, T.K. DJIEKTPOHBI ot
HUX JIETST C Pa3HBIMU CYMMAapHBIMH CKOPOCTSIMHU:

V=V, + Al

Vo=V, + A2

V3=V, + A3

Bcraska 8.



A.C. Komnaneen. Cummerpusi B MUKpo- U Makpomupe. M. «Hayka». ['11. pen.

buz-mar. muteparypsl. 1978 1.

ctp. 74. Habmromas pacipocTpaHeHHE CBEeTa B KpUCTALIaX, (PHU3UKHA YCTAaHOBHIIH,
YTO CBETOBBIE KOJIEOaHUSI — OTEPEYHbBIE, T.€. MPOUCXO/ISAT HE B HAIIPABJICHUHU JIy4a.

ctp. 80. OnpiT @U30 AaN NOJOKUTEIBHBIN pe3yJabTaT: CKOPOCTh CBETA B TEKY-
nied BOJIe OTJIMYAIach OT CKOPOCTHU B IMOKOSIIEICS BOJIE. MpaBaa, MOJIHOTO KOJuYe-
CTBEHHOTO COBIAJICHUS C TEM, YTO JOJHKHO ObLIO MOTYYUTCS MO MPOCTOMY 3aKOHY CJI0-
JKEHHSI CKOPOCTEN HE OKA3aJI0Ch.

ctp. 135. B 1926 r. JI3Buccon u Jlxepmep nokaszainu, 4To 3JIEKTPOHBI, POXOIS
CKBO3b KPUCTALTMYECKYIO PEIIETKY, PACCEHBAIOTCS B HEM TOYHO TaKke, KaK PEHTre-

HOBCKHUC JIy4H, T.C. OJICKTPOMArduTHBIC BOJIHBI.

Komnerr BctaBku 8.

ITo ctp. 135 BcTaBku 8 - 00 3TOM Bes 3Ta pabora. [lo ctp. 80 — ckopocTh cBeTa
B BOJIE CKJIQJIBIBAETCS CO CKOPOCTHIO BOJIbI. He onurcan onbiT. @OHAPH BKIIOYECHHBIMH,
CTOMUT B JIOTKE U MO JIOTKY TE€YET BOJA — OMbBIT OTIMYAETCS JOTUUECKU OT CUTYaLMH:
@oHapb CTOUT B JIOTKE U B JIOTKE CTOUT BoJAA. KpuBs AyI10i, 3alUIIEM C — CKOPOCTb
CBETa, N — MOKa3aTeNb MPEJIOMJICHHUS BOJIbI, V — CKOPOCTb T€UEHUSI BOJIBI.

Bopa crour:

c'=c/n

Bopa teder co ckopocThio V

c"=(c-v)n+v

JpyrumMu ciioBamMH, CBET BXOJIUT B TEKYIIYIO BOJY CO CKOPOCTHIO MEHBIIIEH Ha
CKOPOCTb TE€UCHHSI BOJBI. A JIJIs IOJTHOTO CJIOKEHUSI CKOPOCTEH HE0OX0IUMO MPOBECTH
OTIBIT — 3aMOJHEHHBIA (DOHAPH TUILIBET B JIOTKE M CBETUT. 3a KOHCYJIbTAIMSIMU 00pa-

matbes K I'anuieo I'anunero.



Bceragka 3. [Iponomxenue.

cTp. 156 ... MHOTHX (DU3UKOB U CETOHS pa3IpakaeT cama MOCTaHOBKa BOIIPOCa
O TOM, 4TO 3a FpaHUI[AMU SUHIITEHHOBCKON WM (PPUAMAHOBCKOM BCEJICHHON MOJIOXKHU-
TEJIbHOW KPUBU3HBI (MOCTOSIHHOM WJIM PACUIUPSIONIEHCS) MOXET OBITh UYTO-HUOYIh
emé€. OHU M HBIHE CUMTAIOT Hallly 3aMKHYTYI0 BCeleHHyI0 e JMHCTBEHHOM CYIECTBY-
roieit B mupe. CaMy IOCTaHOBKY BOIIPOCA O TOM, UTO JIEKUT 3a rpaHuLiaMu Beenennoi
OHH OOBSIBJISAIOT aHTUHAYYHOU U OECCMBICIEHHO.

ctp. 182 Kcraru, n opbuta 3emiid npeacTaBiasieTcs 3aMKHYTON TOJIBKO €CIU He
yuuThIBaTh JABMKeHUs CoiHIA. A BeIb OHO JIETUT B 00IeM Buxpe Marepuu ['anak-
THKH, J1E€TUT BMecTe ¢ ['anakTnkoil. O4eHb CIOKHBIN YyTh OMUCHIBAET 3€MIISI, y4aCTBYS
B OTUX JIBUKCHUSIX.

Ctp. 185. U nama xonkpetHas Becenennas (MeTarajiakTika) 3aKOHYUT CBOE CY-

mECTBOBAHUC.

Komnen BcTaBku 3 npo10KEHHE.

[IpencraBum cebe, yTo Uepe3 3(Ppup MPoJIETACT JTyU «IJIEKTPOMATHUTHBIX KOJIE-
OaHuii», cocrosmi u3 nociaenosareiapbHoct DJIEKTPOHOB, PESOHAHCHBIX ¢
JaHHBIM 3(UPOM, T.€. HE YCKOPSIOLIUXCS U He 3aMeisitonuxcs. MHade roBops, ¢ no-
CTOSIHHOM CKOPOCTHIO. T.K. CKOPOCTH CYMMHUPYIOTCS, TO UX IOJIS HE YOEraroT OT HUX U

HE OTCTAroOT.
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N3 puc. 32 nonsaTHO, uTo B 3ToM ciydae Mexay DJIEKTPOHAMMU nyuda ecth
cBs13b. DJIEKTPOHDBI He TONIBKO CO34a10T CBOM I10JISI, HO M TIOMOTal0T CO3/1aBaTh MOJIsI
coceqauM DJIEKTPOHAM. U3 nouarus DHEPI'E/IA uMeem npencraBieHue o TOM,
4TO B €ro cnupaisax npoucxonut yckopeane DHEPI'EJIOB, cocTaBnsitomux 3Ty ciu-
paib. PaccMoTpuM 3Ty cUTyanuto, cenaB psjl JOIMYIIEHU:

1)  VYckopeHue paBHOMEpHO - IBUKEHUE 10 [anmero;

2)  Ilpum yckopenuun SQHEPI'EJIBI-DJIEKTPOHBI He yBenuuuBatotcs B
pa3mepax;

3)  OHEPTEJbI-potoHbl HE yBEeTUYMBAIOT CKOPOCTH PaCIpOCTpaHe-

HUSL.

Tenepyr paccmorpum mnoayumBiineecs mnone DHEPI'EIA-DJIEKTPOHA (cwm.
puc. 33).
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B momenTt ty QJIEKTPOH ucnyckaer ®OTOHBI Bo Bce CTOPOHBI ¢ OIMHAKOBOM
ckopoctheo. [Tocne atoro DJIEKTPOH nonydaer yckopeHue U B MOMEHT t| 3aHUMAET
JIPYyro€ MECTO OTHOCHUTENBHO IeHTpa pacuupsomerocs @OTOHOI'O kpyra, uzny-
YEHHOTO0 B MOMEHT ty, 1 cHOoBa uziydaeTr ®OTOHBI. U 1.1. 10 MomeHTa t3. C MOMEHTa
to (OTOHBI TPOJIETAIOT 4 YCIOBHBIX PACCTOSIHUS, C MOMEHTA t; — 3 YCIIOBHBIX paccTos-
Hus, t, — 2, t3 — 1 ycnoBHoe paccrosinue. K atomy Bpemenu SJIEKTPOH naxonutcs B
MOMEHTE t4, T.€. TIBITACTCS YOEKaTh OT CO3aBAEMOT0 UM TIOJIS, HUMEIOIEr0 KIMHO00-
paznyto dhopmy. [Tapagokc? Het! st mpocTOTHI MBI clieniaiy 3 JOMYIEHUs, U BCE OHU
He BepHbl. [Iponyctum nepsoe, HO npu yckopenuu DHEPI'EJIA-DJIEKTPOHA yge-
JMYUBAIOTCA €T0 pa3Mepsl, pazMepbl U ckopocTh pacupoctpanennss POTOHOB, yse-
anunBaeTcst yacrota ucnyckanuss @OTOHOB. Takum o6pazom, uznyuenuss DHEP-

I'EJA-DJIEKTPOHA umeer dhopmy, 61M3KyIO IpEACTaBICHHON Ha puC. 34.
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Tenepsp, ecau cpaBHUTHh KOHIeHTpUYeckoe m3nyyenne DHEPT'EJ/IA nemxymie-

rocst ¢ NOCTOSIHHOM CKOPOCTBIO Ha puc. 32 ¢ n3nydyennem DHEPI'EJIA yckopsitome-
rocs Ha puc. 34, ToO Mbl IPUXOJUM K IIOHUMAaHUIO, 4TO Beaymuii (riepBoiil) SHEPT'E]]
noAroTasiuBaet nojie Begomoro (Broporo) JHEPT'EJIA, T.€. yckopsiet ero. Takum 00-
pazom, DHEPTEJI-DJIEKTPOH, npencrapnstomuii coboi uznyuenue 4-ro THIa, siB-
asieTcst yekopsronuM Ui Beex 6omnee Menkux DHEPT'EJIOB, cocraBmistommx KOH-
ctpykuuo ODHEPT'EJIA-HYKJIOHA.

ITycte DJIEKTPOH, netsumuii ¢ HEKOTOPOH MOCTOSTHHO CKOPOCTBIO U MU3JTy4aro-
it pearrenoBckue ®OTOHDBI nonagaet uz CPE/IbI menee mnotHo#t B8 CPEJLY 6o-
Jiee IJI0THYIO0, HapUMeEp, U3 BO3yXa B BoAy. B Bo3iyxe oH uMeeT mapooOpas3Hoe 1nosie
U HaxoauTcs B ero neHtpe (cM. puc. 32). [lpu Bxone B Bogy DJIEKTPOH wucnyckaer
pentrenoBckue @OTOHDI Bo Bce ctoponsl. Onnako 6omee motHast CPEJIA ucnbIThi-
BaeT OOJIBIINKA ACPUIIUT SHEPTUU: MOKHO PACCMOTPETH JIOTHYECKYIO LIETIOYKY: Tap,
Boza, Jied. Ilone pentrenoBckux ®OTOHOB ymenbmaerca, @®OTOHDBI cranoBsaTcs
MEHbIIIE B pa3Mmepax, yMenblnaercs ux ckopocts 1 ®OTOHBI cTtanoBstcs ynbrpadu-
OJIETOBBIMH TTOTOM (DHOJIETOBBIMHU, IIOTOM CUHUMH, ..., IOTOM KPACHBIMHU, IIOTOM HH-
dbpakpacHeiMi U T.1., noka He ctaHoBiTcsi PESOHAHCHBIMU ¢ DHEPT'EJJAMU

CPEJIbI u ¢ ycnexoM umu moryionaroTcsi. Takum o0pa3om, HabIt01aTenb peaabHbIi,



a He MU(DUIECKUI SUHINTEHHOBCKANM CMOXKET YBUACTh HEKOTOPYIO KapTHHKY, MOI00-

HYI0 IPUBEIAEHHON Ha puc. 35.

OJIEKTPOH Takxe noz[BepraefCﬂ ataxe CPEJIBI, ero none ymeHpmaeTcs no-
no6uo nosim @OTOHOB. Ho 6maronapst Oosbliemy 3amacy 3HEpTud, OH MPOJIETHUT
6onpiee paccrostane yepes CPEJ[Y, mocnenoBarensHo ucmyckas GOTOHBI MEHBIIICH
sHEepruu, T.K. cam e€ TepsieT. Itu DOTOHDI Tak xe Tepstot snepruro. Takum 06pazom,
DJIEKTPOH, Bneraroniuii B BOy, HAXOAUTCA HA HEKOTOPOM PACCTOSIHUM OT MOJIOCHI
CBETa MOIEPEYHbIX CBETOBBIX BOJIH, U T.J. 10 MOMeHTOB, Koraa DJIEKTPOH uznydaet

(bl/IOJ'IeTOBI)Ie (1)0TOHBI, KOTOPBIC «OCTBIBAOT» 0 I/IH(l)paKpaCHBIX, n agajlcc, Koraa



OJIEKTPOH uznyuaet undpaxpacubie GOTOHBL, T.€. y’Ke HE JAaET MOJIOCHI CBETA U PAHO
wTH 11031H0 nornomaercst CPEJIOM wuth ske, IpoOHB ee, CHOBA BBIXOJNT B BO3IYIIHYIO
CPEZY, HO yXk€e B paguoAnana3oHe, Halpumep.

Ha puc. 35 He orpaxxeno uzmenenue ckopoctu DJIEKTPOHA u ymenbsuienue
ero pasmepa. KoHuenrpuueckas okpyxHocTb, Onuskas k DJIEKTPOHY, sBnsercs
BostHOM @OTOHOB ynbrpaduoneToBoro 1sera, a JajibHss — UHPpakpacHoro. Mexy
HUMH T10JI0Ca BUAUMAS, T.€. CBETOBAsl. DTU MOJIOCHI SIBISIOTCS OMEPEYHBIMHU, T.€. TIPO-
SBJIIOTCSL HE B HANpaBlIeHUU Jiyda (CM. BCTaBKy 8, cTp. 74). [loynockl cBETOBbIE 1O
HAMpAaBJICHUIO JIydya CMEIMBAIOTCS ¢ nanbHermmmu usiydeHusmu DJIEKTPOHA u
JAlI0T CBEUCHUE B BHJIE€ KOHYycCa OJIM3KOE K CUHEMY, T.K. IPOUCXOIUT CYMMHPOBAHUE
sHepreTuk (cmemenne) ®POTOHOB paznuynbix pazmepoB. UTo TPUBOAUT K paciiupe-
HUIO CBETOBBIX IMOJIOC U Pa3MBITHIO UX rpaHull. BooOie-To 3To onucanue YepeHkoBa
- BaBuiioBa, IMPOKO U3BECTHOE U YAaCTO ONUCHIBAEMOE.

OpnHako CIOXHOCTh ONUCAHUS M >KEJaHUE TMOJPOOHO H3IOXKUTH Marepual, a
TaKKe HaJIUM4HMe MOJHOIO OTCYTCTBUSI TEOPUU HE TMO3BOJIAIOT YUEHBIM (HE MyTaTh C
I'OCIIOJAMUM YYUEHBIMH) 4€TKO M3M0XHUTH CyTh MpoOieMbl. UTO B KOHEYHOM
cuére He no3BossieT JJUJIETAHTY cocnatbcs Ha Oosiee-MeHEE yAauHOE OINHUCAHUE
nanaoro ombeitTa. Crout orMetuth, yTro HYKJIOHDBI Bonpl, mornomas J0HNOIHUTEIIb-
Hyto sHepruto u3 nojeir POTOHOB, ucnyckaembix DJIEKTPOHOM, yBennunBaroT
cBou paszmepsl U T.4. B Tom uncie HYKJIOHDBI B3aumoneincTBys 1pyr ¢ Apyrom m3iy-
garot 6osee sHepreruunbie ceon DJIEKTPOHBI, kotopsie ucmyckarot 60ojee sHepre-
tnudble @OTOHDI, naromye cBOM BKJIal B YBEIMYEHHE CBETUMOCTH KOHYCA.

MBI TOJIBKO YTO BEJIM pa3roBOp O Boje. TouHee roBOpPs, Mbl OYEHb YaCTO BEAEM
pas3roBoOp O BOJAE, NMPEAIOaras, 4To HEKOTOPBIE SIBJICHUSA, MPOUCXOISIINE C BOAOU
HAaMOMUHAIOT WX JIAI0T MPEICTABICHUE O YUCTON SHEPTHUH.

Urak, yronmum B BoJEe BOASHOW HACOC M BKIIKOYMM €r0. Eciin koMy-TO HE Hpa-

BUTCA YTOINICHUS YCTO-TO B I-IéM-TO, TO IIYCTh BKJIFOYUT IIBIJIICCOC. B 06oux ClIydasax



MO>KHO TOJTHECTH PYKY, COOTIOIasi TEXHUKY 0€30MacHOCTH, K OTBEPCTHIO, 3arjaThiBa-
IOIIEMY BO3JIyX WJIU BOJy, & 3aT€M M OTBEPCTHIO, BHITAJIIKUBAIOIIEMY ATO. MBI OYYB-
CTBYEeM IOTOKM BO3/yXa WJM BOJbl M, HEMHOTO IMOAYMaB, COOOpa3UM, YTO IMOTOK
OTOI'O Bxoaut B HEUTO u norom Beixoaut u3z HEUTO ¢ npyroii cTOpoHBI, CTaIKU-
Baercs co cteHoit DTOI'O, T.e. U3 TOro ke, U3 4ero COCTOUT caM MOTOK. Jlaibiie moTok
pazOuBaeTcs U ATO, U3 YETO COCTOUT MOTOK oTOpackiBaeTcst cteHoi D TOI'O B cropony
Bxoaa HEUTO u nporiecc noBTopsiercs. Ecnu He coBceM nousiTHO, 0 yeM JJUJIETAHT
BEJIET peub, TO MposicHUM. Peub uaET o cosneHoue (KaTyuke MHAYKTUBHOCTH) UJIH T10-
CTOSTHHOM MaruTe CO3/Ial0lUM BHYTPU C€0s1 MAarHUTHOE T0JI€. 3aKPEUM MBICJICHHBIN
obpa3 u npeacrasum cedbe SHEPT'E]], ero MOHOIIOJIU, ero BUTku 00bEMHBIX CIIU-
paseil, CHJIbHO HAITOMUHAIOIIME CIUPATIM KATYyIIeK WHIYKTUBHOCTHU, IO KOTOPHIM Oe-
ryt (netar) DHEPT'E/IbI, oOpa3yronue cnvpainy, Ha MoJo0ue JIEKTPOHOB B KaTYIIIKE
WHJYKTUBHOCTHU. UTO OHU BTATUBAIOT B ce0s1, a 3aTeM pa3dpachIBaloT, a OHO BO3Bpallla-
eTCsl, He pasnieTasch ganeko? OTBeT npoct — 3up.

O¢up cocrout uz IPAMATEPUU, cocrosmeit uz IPAMATEPUHOK. I1PA-
MATEPUHKU umeroT Kakyr-TO CTPYKTYpPY, KaKylO-TO CKOPOCTb M KaKHe-TO pa3-
Mepbl. OHU UMEIOT KaKyIO-TO TJIOTHOCTh U B3aUMOJEHCTBYIOT IO TEOPUHU, ONTUCHIBAO-
HIEH JIBMYKEHUE MOJIEKYJI B ra3ax, T.€. CO3Jar0T xaoc. B pesynprare ciy4allHbIX WA
nceBaocaydaiiHbix ctojikHoBeHU Bo3HUKaOT DHEPI'E/IbI, co3naroine HampaBiieH-
HbIE JBIKEHUS TTOTOKOB B d(pupe, cocrosiue u3 3gupa, BIUThIBarOKE YPup 1 B KO-

HEYHOM CUYETE CO3JAI0IIME HAC U BCE HAIIIE OKPYZKCHHC.

Bcraska 9.

M. @apazneit DKCIEpUMEHTAIBHBIE UCCIIEIOBAHUS 1O dJieKTpuuecTBy. T. II M.-

JI. 1951

ctp. 403 Tsarorenue eCTb CBOMCTBO MAaTEPUH, 3aBUCSIIEE OT HEKOTOPOU CHIIBI, U



WMEHHO U3 TOM CUJIbI COCTOUT MarTcpus. B sToMm cMmEBICce Marcpus HE ITPOCTO B3aMMHO
IIpoHuIacMa, HO KEDKI[BII\/JI aTOM IIPOCTHUPACTCS, TAK CKa3aTb, HAa BCIO COJIHCYHYIO CH-

CTEMY, COXpaHssl CBOM LIEHTP CHUII.

Komnerr BctaBku 9

O uyém 5Ta BcTaBka? DTa BCTaBKa O TOM, UTO JaHHAsi paboTa — pe3yabTaT paboThl
MHOTHX JTUJIETAaHTOB, CPEJIM KOTOPBIX TakKve AWJIeTaHThl Kak OBkiuj (EBkiup, ecnu
yrosiHo), Apxumen, Cokpar, ['anuneo ["anuneit, Maiikn @apaneit. A JUJIETAHT-aB-
Top 3Toro Tekcra B muky 'OCIIOJJAM YUEHbBIM B 6opr6e 3a YUHEHBIX u 3a yue-
HBIX, KOTOPBIMU SIBJISIFOTCS 10 OOJIBIIOMY CUETY BCE JIFOJIU: BCE YEMY-TO YUUIIHCh.

Ha, 6onee kpynusie DHEPI'E/IbI nBurarorcs no a¢upy, cocrosaimemMy u3z 0onee
menkux [IPAMATEPUHOK. TTapanokc? Her! DHEPT'E/IbI-HYKJIOHBI npu nedu-
LIUTE SHEPTUU OOBEIUHAIOTCA B KPUCTAJUIMUECKUE PELIETKH, HAallpuMep, Jpaa. Jloba-
BHUM DHEPrUU — Y HAaC BOJA, €€ 100aBUIM — Map, KOTOPbIA MOJHUMAETCSA BBEPX, T.€.
MOJIEKYJIbI, B JAHHOM CJTy4dae, BOJbI, IT0Iy4as JOMOJHUTEIBHYIO S3HEPTUIO U YBEIUYH-
BasiCh B pa3Mepax, CTAaHOBSTCS OoJjee jerkumu. MHaue roBopsi, mepecraroT TSIroTeTh K
ueHTpy 3emnu. Harpetslit Bo3ayx noaHumaercst BBepX. CaMoJIET ¢ MOJHBIM OaKOM ro-
pIOYero ¢ pabouYrMu JABUTATEIAMHU 00JIee MACCUBHBIN 10 DUHINTEHHY U KJIACCHYECKOM
HpI0TOHOBCKOM (pU3HKE, TEM HE MEHEE, JIETUT MO BO3AYXY, a C MMyCThIMU OaKaMH WA
3arJoXIIUMU ABUTATENISIMH JTUOO HE JIETUT, TUOO TMajaeT.

Bosnee HarnsigHbie mpuMep — BO3AyIIHbIC MIAphI. A emié 0ojee mapagoKcaabHbINA
pUMED — paKeTa, JeTsIIas B MEXKIUIAHETHOM MPOCTpaHCcTBe. MI3BUHSIOCH, @ caMH ILJ1a-
HETBI, 3BE3/1b17

Ecin HYKJIOHbBI 00benuHsA0TCS B aTOMBI, TO OHU NPSYyT YacTh CBOEH IHEp-
I'MH, T.€. MEHBIIIE SHEPTUU BHIOPACHIBAIOT B IPOCTPAHCTBO U, KaK CIICJICTBUE, MEHbIIIE
SHEPI'UH MOIYUalOT U3 MPOCTPAHCTBA. AKKYMYJIHPYs SHEPTHUIO B LIeHTpe atoma, DHEP-

I'EJIbI He MoryT €€ TaMm yJIep:KUBaTh B CUIIy CBOEM KOHCTPYKLIUU — OHU JOJDKHBI €€



pa30packiBaTh, MIOATOMY aTOMBI SBJISTFOTCSI YHEPTOACPUITUTHBIMA U YyBCTBUTEIHLHBIMH
K 2HEpruu — oHU TArotTeroT. Takum obpazom, HYKJIOHBI, ckaxewm, renus, umeror
oonpie pasmepsl 1o cpaBHeHuto ¢ HYKJIOHOM-Bogopoaom 3a CYET aTOMHBIX
(sImepHBIX) CBSA3€H, MACKUPYIOT YacTh CBOEH 3HEPIHH, T.€. IPSUyT CBOK SHEPTHIO, U
TE€M He MeHee, aToM renus Tsokenee yeTbipéx HY KIIOHOB-BonopoaoB B TeX ke yclo-
BUSIX, T.€. CAMOJIET C MOJTHBIMUA OaKaMH U BHIKJIIFOYEHHBIM JIBUTATEIIEM.

Ho ecnu ycTpanuTh A€QUIMT SHEPTUH, TIOJIOTPETh AaTOMBI, a Y CaMOJIETa BKITIO-
YUTh JIBUTATEIN, aTOMBbl U CaMOJIET HAYHYT Oojiee aKTUBHO B3aWMOJEHCTBOBATH CO
CPEJIOM, >dupoM M CIIydnTCs NapagoKcalbHOE: GOIbIIOe OymeT MOJHHMATHCS IO
Menkomy. Otcrona BeiBoA: ueM Oonbiie DHEPT'E/], Tem oH nerdye, HO yeM OoJblie
oobenuHeHHBIX DHEPI'EJIOB, kax1p1it 13 KOTOPHIX 00JbIIe, yeM oauHouHbI DHEP-
I'EJl nns tex xe cambix yenouit CPE/IBI, Tem onu Tskenee.

AHAJIOT: 4YeJOBEK-UHIUBUAYYM, JIETOK B MOJBEME, C MIUPOKUM KPYTrO30pOM, U
YEJI0BEK B COCTAaBE apMUM — CYLIECTBO, OTPAHUYEHHOE pAMKaMU 3aKOHOB, IPABWUJI, 3a-
Jady, mieyaMu psaom ctosimux. O0a yTBepKIeHUs HE IPOTUBOPEYAT JIPYyT APYry, Kak
HE MPOTHUBOPEYAT IPYT APYTY TaKUEe MPOTUBOMOJIOKHBIE CIIEKTPHI MOTJIOICHUS U U3-
nyueruss DHEPT'EJIA. Cuna TsxecTn HE TPOTUBOPEUUT TOPMO3SIIEMY JAEHCTBHIO aT-
mocepsl. JIrobas 3agada Tpedyer PE3BOHAHCHOI'O pemienusi, yuutbIBaroias mpo-
TUBOPEUMBBIC HA MEPBbIN B3I MapaMmeTpsl 1 uMeeT HekoTopyro PESOHAHCHVYIO
00J1acTh YCTOMYMBOM pabOTHI 3a IpeieiaMi KOTOPOU pPEIIeHUE pa3BAIMBACTCS T10 pas3-
JUYHBIM TPUYUHAM.

He 3akonuuB paccmorpenne ctpykrypbl DHEPI'E/IA, koTOpoe MBI HE 3aKOH-
4YUM, Mbl MOKeM nepeidtu k bonsmomy byMy 1 MeHee cTpalliHbIM BelllaM, Kak 00s13a-
TeJILHOE U HEOTBPATUMOE TII00aTbHOE MOTEIUICHHE C YHUUTOKCHUEM KU3HH B COJTHEY-

HOU CUCTEME U HE TOJILKO.

bonpmon bym



Ot1o Obla orpoMHas amopdras Kyda, cocrosiias n3 MuHUMaIbHBIX HYKJIO-
HOB, 06benunénnnix Mmexay coooit JIMITYUYKAMMU, Ho 6e3 BbIpaX€HHOTO [IEHTPaIb-
Horo HYKJIOHA. Kpaiinniit HYKJIOH, nosy4dast sHepruto u3 BHE, paciupeaeiisil €€ B
HaIlpaBJIEHUSX BBepX, BHU3, BiIeBO (cM. MOHOIIOJIb, puc. 1) coceqnum HYKIIO-
HAM nepBoro BHemHero ciiosi. KoTopeie nanblie pa3OpachiBajid 3Ty DHEPTUIO B
HaIpaBJIeHUSIX BriyOb (BO BTOPOH CJI0i 00pa3oBaHusl), BO BHE, BBEPX, BHU3.

Taxum 006pa3oM, sHEprus, Monasiias Ha MOBEPXHOCTh 3TOT0 00pa30BaHUs, PaHO
WJIM TI03]IHO, TTOTajiaia B LIEHTP €ro, IJe, paHO WK MO3HO0, GOPMUPOBAJICS IIEHTPAIb-
et HYKJIOH, npeBocxosiuii o pa3MepaM CBOMX COCE/Iei, 1 HaunHall popMUpO-
Batbcd ATOM. Ho stor ATOM xonoassiid. Pazmepst HYKIJIOHOB ero ciioeB oueHb
OJIM3KHU, OTHOIIICHUS ITHX Pa3MEPOB YK€ HE PaBHBI €AMHUIIE, HO OUYEHb OJIU3KHU K STOMY
3HaueHnto. 1o y:)ke HEPHAS JIBIPA wim XKXEJIE3BHA A 3BE3/IA.

HYKJIOHBI Mainbl, cienoBaTebHO, U3TyYEHUE UMEET MUHUMAaJIbHYIO CKOPOCTh
U HE MOXKET MOKUHYTh 3TO oOpa3zoBaHue. JHeprus ciauiikom Oosnbiast st HYKJIIO-
HOB mu6o nmpoOuBaeT nepBbie Cliou, Tepsis camy cebsi, T.K. CO3/1aeT He MUPUUECKUIT
7(UpHBIA BeTep, a BIOJHE MaTepUATIbHBIN, T.€. BEIIECTBEHHBIA BETEP, COCTOSIINN U3
OJIEKTPOHOB; 1160 oTpakasich OT EepPBbIX CI0EB, cTAaHOBUTCS ciiyTHUKOM JKEJIE3-
HOW 3BE3JIbl, TeM caMbIM yBEIHYHMBAas BPeMsl B3aUMOICHCTBHS CO MHOKECTBOM
HYKJIOHOB, koTOpbi€ HE TOPOMSACH YCBOSIT 3TY SHEPTHUIO MOJIHOCTHIO.

Boupas B ce0s snepruto, JKEJIEBHA A 3BE3/]A HaunHaet pacTu, T.e. yBEJIHYHU-
Baerca B pasmepax. [Ipuuem nentpansusie HYKJIOHbBI pactyT ObicTpee BHENIHUX.
[Ipoucxoaut nepecrpoiika ATOMA 3a cuer yBenW4YeHUs! OTHOCUTEIBHOTO 00beMa
BHyTpeHHNX HYKJIOHOB. KomnuectBo cnoés HYKJIOHOB B ATOME ywmenbina-
ercs npu coxpanenun oobmiero yncia HYKJIOHOB. )XEJIE3BHA S 3BE3 /1A ucnbITHI-
BaeT ACHUILIUT HE TOJBKO dHEPTUU DJIEKTPOHHOM u d)OTOHHOfl, HO U NIPUTATHU-
BaeT HYKJIOHHBIE o6pa3oBanus (BemecTBEHHBIC) IJIsi CTPOUTEIHCTBA BHENTHUX
cioes. ITocrenento suepretuxa JXEJIE3HOM 3BE3/IbI pactér, pacTéT U cKOpOCTH

UCITyCKAaEMBbIX €10 U3IIy4YEeHH, KOTOpbIE MPOOUBAIOT OKpYKatouui 3pup Bc€ Aanplie u



Jajblie, MoKa Kakoiu-HUuOy1b CTOPOHHUI HABJIFOIATEJIb He yBUIUT B CO3BE3-
mn Bonboit By6en poxnenne CBEPXHOBOI 3BE3/IbI.

Otor CBEPXATOM nporpeaet 3¢pup BOKpyr cedsi, 3axBaTbiBasi 00jiee IHepre-
TuuHble, yeMm panbiie, JJIEKTPOHDI u onare npoaoikaer pactd 10 TeX MOp, MOKa
otHouieHue pasmepoB HYKJIOHOB Onuxkaiiimx cio€B He CTaHET PaBHBIM YUCTy 2.
Bcé yaine u vaie kojnebaHusi COCETHUX CIOEB — BRIOPOC SHEPTHH B OJIHOM HarpanJie-
Huu, HaunHaet coBnaaath. DJIEKTPOHbBI BHyTpenHero cnosi, umes OoJiblline pas-
Mepbl U cKOpocTH, NOTOHAT cuHXpoHHble DJIEKTPOHDBI HapyXHBIX CIIOEB U COB-
MECTHOM aTakoil oHu OecniokosT noBepxHocTh ATOMA.

Uem Oombliie CIOEB 3aCHHXPOHU3UPOBAHO MOJOOHBIM 00pa3oM, TeM OoJibliee
Bo3MyIieHue noiydaer ATOM, Ha HEM 00pa3yroTcs MPOTyOEepaHIlbl — BHIOPOCHI HEP-
ruu, B ToM unciie ¥ HYKJIOHHBIE, nogo6Ho BO3MYIIIEHHUSIM COJTHEYHBIM, U TeM 0oJiee
cuiabHbIe BeIOpockl DJIEKTPOHOB npoucxoast B a¢dup.

CTOPOHHUI HABJIIOJIATEJIb B co3Be3nuu JpeHnii ByGen oGHapyxuBaeT
KBA3AP — 3Be3ly ¢ mepeMeHHBIM H3nydeHHmeM. Pasmep Taxoit CBEPXHOBOU
3BE3/Ibl moutu kpareH 3HaueHHIO 2* (iBa B CTENEHHU «X»), TOTJa KaK pa3mep (aua-
metp) KEJIE3HOM 3BE3/IbI kpaTeH «X», TIe «X» - KOIMYECTBO CIOEB B ATOME.

IIpu nanpHEHIIEH CHHXPOHHU3AIMK OOJBIIETO KOJIMYECTBA CIOEB MPOUCXOIUT
ckBo3HOM Mpo6oit ATOMA B miecTu HampaBJICHUSIX OT IIEHTPa — BO BHE C OTPOMHBIM
BeiOpocom HYKJIOHOB, B pe3ynbrare 4ero u3 OKpy>KEHHUsSI BBIPBIBACTCS LIEHTPAJIb-
ubiit HYKJIOH u ATOM passamusaercs. ITporcxomut B3PBIB CBEPXHOBOM wiw,
HAy4HO BbIpaxkasich, bonpmoit bym B co3Be3nuu [IpeBuuii byoeH.

HYKJIOHBI, umeroniue pasHbie pa3mMepsl U, CIEA0BATEIBHO, Pa3HbIE CKOPOCTH,
pa3phIBalOT CBOM CBsi3u, BhIcBOOOmas »aHepruto JIMITYYUEK. OGpa3zytorcs BoHBI
HYKJIOHOB. boinee kpynHbie 00pa3yroT NEpBBI CIOU, MpOorpeBast Onrkaimi >gpup
U MOJNUTHIBAS BOJIHBI cieayromux 3a HumMu HYKJIOHOB ¢ MeHbIMMHu CKOpOCTSIMHU.
3a cuéT BHICOKMX CKOPOCTEH MepBasi BOJIHA JaJieKo yOeraeT OT BTOPOU BOJIHBI M OCTHI-

BaeT B XOJIOJAHOM d(upe.



B pesynbrare moucka sneprun HYKJIOHBI naunnHarotr crsruBaTbest B 6-Tu
HanboJiee aKTUBHBIX 30HAX, OOYCIIOBICHHBIX MEPBUYHBIMHU 6-10 Tpobosmu ATOMA.
OcteiBast, HYKJIOHBI nepBoii BoHBI HaUMHAIOT nody4dars dHepruo oT HYKJIOHOB
BTOPOW BOJHBI, T.K. TEPSIFOT CKOPOCTh pa3iéTa, B TO BpeMs Kak BTOpasi BOJHA U IOCIIe-
JYIOIIME HAaYMHAIOT TOJBKO Pa3rOHATHCS, IIpoJieTas yepe3 3(pup, HACHIIICHHbIN dHEp-
rueit ot nepBoit BosiHbl. HYKJIOHBI nepBoii BosiHbI, 10J00HO OBIIaM B Iypry, CTITU-
BAIOTCS B IIAPOBBIE 00pa30BaHus ¢ noceayonumM oopasosanuem ATOMOB - 3BE3]]
Y MEHSIIOT CYMMApHBI BEKTOP CBOETO JIBHKCHUS:

1) JBmxenue ot neHtpa ATOMA;
2)  BpamarenbHo - CTSIrUBaroUee IBHKEHHE, TEPIEHANKYIIIPHOE Mep-

BUYHOMY JBUKECHHUIO;

3)  Bo3BparHO€ IBHKEHHE, MPOTUBOIOJI0KHOE IEPBUYHOMY U MEPIEH-

JTUKYJIIPHOE BTOPUYHOMY JIBUKEHUIO.

Takum o6pazom, HYKJIOHBI ve ocTranaBimBaroTcs, a mpoCcTO MEHSIOT HaIlpaB-
JICHUE IBMXKCHHS M YCKOPSIOTCS MOTy4asi SHEPTUIO CIEAYIOMIMX CIOEB, IPU 3TOM JBH-
rasicb B IpOTUBOMOJIOAKHOM HaIlPaBJICHUH, COBEPILAs MOCTyNaTeIbHO-BpAIaTEIbHOE
YCKOPEHHOE JBM)KEHHE MO JMYHO mporperomy 3¢gupy. Takoe ABMKEHHE Tyna-croia
HaIlOMUHAET KPYrOBOPOT BOJIbI B MPUPOAE 3€MJIU, a TaK)KE BO3AYLIHbIE MOTOKH MPO-
IPETOro BO3/AyXa BBEPX U OCTHIBAIOIIETO BHHU3 B arMocdepe 3emin. A B CO3BE3IUU
Hpesuuii byoen nadmogatorcs TYMAHHOCTU unu ITAPOBBIE CKOIUUIEHUA
3BE3]I.

Jluprueckoe oTCTyIUIEHUE

BceraBka 4 npogomxeHue

Ctp. 47 B paccMOTpeHHH CJIOXKHOTO NBIKEeHHS y [amwiess ObUT TeHUATbHBIN



MPEANISCTBEHHNK, CIYKUBIIUN JJIT HETO 00pa3loM: «... S XO4y TPaKTOBaTh M pac-
CMaTpUBaTh 3TO SIBJICHUE B NoApakaHue Apxumeny B ero «CiupalibHbIX JIMHUSX», T1I€
3asBUB, UYTO MOJ JBM)KCHUEM I10 CIUPAIN OH MMOHUMAET JABUKEHHUE, CIararolieecs u3
JIBYX PaBHOMEPHBIX, OJHOTO MPSIMOJINHENHOTO, a IPYroro — KpyroBoro, ...»

Ctp. 44 B 1609-1610 rr. oH OTKpBLI BEPHBIM IPUHILIMI PABHOYCKOPEHHOCTH CBO-
00IHOTO MaJCHHUS.

Crp. 45 HproTOH nipunuchiBal ['anumnero He TOJIBKO MEePBbIA 3aKOH MEXAHUKH, HO
U BTOPOM, XOTsI 3TO U ObUIO MpEyBEINUYCHUEM: YETKON CBA3M MEXKIY CUIION U yCKOpe-
HUEM ... y ['anunes He ObLIO.

Crp. 48 bouee Toro, ['anunein He npu3zHaBai 3akoHa Kerepa.

Crp. 50 He npaBna nu, myts Kemiepa mano Hanomunan myth ["anunes. ['anuneit
B OOJIbIIIEH CTEMEeHH MIET OT OOIIMX MPUHIIUIIOB M KAYECTBEHHBIX pe3ysbTaToB. Ha
ckione et ["anuneit Bcnomunai: «4 Bcerna nenui Kersiepa 3a cBOOOHBIN (TIOXKaTYH,
JTaKe CIUIIKOM) U OCTPBIN yM, HO MO METO/ MBIIIIJICHUS PEITUTEIBHO OTINYEH OT €T,
M 9TO UMEET MECTO B Hammx padorax 00 oOmux npeamerax. ToabKO B OTHOIICHUH
JBIKEHUS HEOECHBIX TeNl Mbl MHOTJA COMMKAINCHh B HEKOTOPBIX CXOXKUX, XOTS U He-
MHOTHUX KOHIICHIUSAX, OTJIMYAIOIIUXCSI OOIIHOCTBIO OLICHKU OTJEIBHBIX SIBJICHUM, HO
ATO HEJB3s1 OOHAPYKUTH U B OJTHOM MIPOLIEHTE MOUX MBICIICH.

lManunen cunrtall, 4To B MUpPE LIAPUT PABHOMEPHOE KPYrOBOE ABUKEHUE U HE T10-
BEpUJI HU B DJUTUNITUYECKUE OPOUTHI, HU B HEPABHOMEPHOE JBMKCHHE IJIAHET IO Op-
OuTam, HE MPUHSB K CBEJCHBIO JAHHBIX HAOIIOJATEIbHON M BBIYMCIUTEIHLHON acTpo-
HOMHH.

Crtp. 51. ..., oH He HaxoaWJI BO BCeNneHHOM, «T/i€ BCE YaCTH HAXOAATCS B OTJINY-
HEWIIEM MOPSAKE», MecTa I NPSMOJMHENHOIO JBHKEHUS, KOTOPOE, B 3TUX YCIO-
BUSIX, MPEACTABISIETCS €My «U3JUIIHUM M HEECTECTBEHHbIM». IIpnunHa B TOM, 4TO
JBIDKEHUE TIO TIPSIMOM HE MOXKET OBITh NMEPHOJUYECKUM U COCTOsSIHME BceneHHoi

JOJIXKHO BCE BpEMA MCHATHCA. On ocTaBiIsIET MECTO HpHMOHHHeﬁHOMy JABHKXCHHNIO



JWIIb B HEYCTOMUMBBIX CUTYyalMsIX, & B MPUPOJE AODKHO LAPUTh KPYrOBOE JBHKE-
HUE. ..

Tak e npubamkeHHbIM cuuTaeT ["anueil 3aKOHbI IBMKEHHSI OPOIIICHHBIX T
no mnapabosie. OH CUMTAET, YTO HA CAMOM JIeJIe€ TPACKTOpPHUSA JOJKHA ObITh TaKOBa,
4YTOOBI 3aKaHYMBATHCS B IEHTpe 3eMiu. M3-3a 3TOro yke nocie oTKpbITHs napadosiny-
HOCTH TPAeKTOPUHU OH JIeJIall CTPAHHBIE 3asIBIICHUS O TOM, YTO ABIKEHHE OpOIIEHHOTO
TeNa JOJHKHO MPOUCXOAUTD IO TyTre OKPY>KHOCTH HJIM BUHTOBOH JINHUU.

cTp. 52 "Hukakoro OTCTyIUIEHUS OT MapaboInYecKoro ABMKEHHS HEe TPOU30K-
JIET, TIOKa MBI TTPOM3BOIUM OTIBITHI HA 3eMIIe, Ha BRICOTaX M PACCTOSHUSX, HAM JOCTYTI-
HBIX; HO 3TH OTCTYIUICHHS OyIyT 3aMETHBI, BEIMKA U OTPOMHBI TIPH MOAXO0/I€ 1 3HAUH-

TEJILHOM MPUOIMKEHUHN K LICHTPY".

Komnen BcTaBku 4 npoJ10KEHHE.

Urak, I'anuneo [Nanueir He Bepui B MPOCThIC ABUKEHHUS — OHM XOPOIIU st
YaCTHBIX pPEIICHUN 3a7a4 B YCIOBUU OJM3KOM moBepxHOocTH 3emin. OH ObLT CTOPOH-
HUKOM BpaniaTeIbHO-TIOCTYNATEIbHOTO ABMXKEHUsI. OH OTKPBUI MOHATHE YCKOPEHMUS,
a, CJIeZIOBATENIbHO, YCKOPEHHOTO ABMKeHUs. OH ObUT TPOTUBHUKOM JTaJbHOICHCTBUS U
3HaJI, YTO MaKCUMAaJIbHOE BO3/ICIICTBUE TEJIa OKA3bIBAIOT APYT HA IpyTra NP MUHUMAJIb-
HBIX PACCTOSTHUSAX MEXIY HUMHU, U HAIEHHOE UM 3HAYCHHUE YCKOPEHUS - YaCTHBIN CITy-
yaii 11 noBepxHocty 3emiu. M on He Bepun Hu Kemiepy, HM aCTpOHOMUYECKUM JaH-
HbIM. McXoas U3 3TOro, MOKHO YTBEpPKIaTh, uTo [ anmieo ['amunein B XV Beke 3Ha,
yTo COJHIIE COBEpIIACT YCKOPEHHOE MOCTyNaTelbHO-BpalllaTe/IbHOE JABMKEeHHE. Ya-
CTUYHOE TOHMUMAHHUE 3TOr0 JOXOJUT JI0 Y4Y€HBIX Hallero BpemMeHu (cM. ctp. 182

BCTaBKH 3 MPOJOIIKEHUE).

KOHCH JIMPAUYICCKOT'0 OTCTYIJICHHUH.



Nrak, coBepiias CI0XKHbIE YCKOPEHHBIE BPAIIATEIbHO-MIOCTYIIATEIIbHBIC JIBUKE-
uus ATOMBI - 3BE3/Ibl pasnuuHoii BETHUYMHBI C IIECTH CTOPOH JIETAT B 0OpPaTHOM
Harpasjienuu, oopasys ICEBJJODHEPTEJI. Tak kak ATOMBI - 3BE3/1bI ckpsiBatoT
YacTh SHEPTUHU, TO OHU SIBJISIIOTCS TSKEIBIMH, T.€. BEUIECTBEHHBIMU, T.€. TATOTEIO-
IIUMH.

[IepBbiit ciioM 3BE3M, YCKOPSASICH, YAAIAETCS OT BTOPOTO CIIOS, & BTOPOU CIIOU
3BE3], YCKOPSSACH, yAAISIETCS OT TpeThero. Takum oOpa3omM TpyIibl 3BE3]T B3aUMHO
yAAIAIOTCS APYT OT Apyra, MoJI00HO KaMHSIM, O0YEePETHO OPOILICHHBIM B 0€3/10HHBIH
konozen. Crnupanu [ICEBJIOOHEPI'EJIA nono6uo cnupansim DHEPI'EJIA cranku-
BatoTca Mexay coooil. Onnako ecnu B ODHEPT'E/IE - HYKJIOHE cronkHoBeHuUe npu-
BojuT K nosBieHuro SJHEPI'EJIA - DJIEKTPOHA, to B IICEBJIOSHEPI'E/IE ctan-
KHBAIOTCA MaTepUajbHbIe TeJla, KOTOpPbIe pa30UBAaIOTCSA HAa KyCOUKHU BILIOTH 10 DHEP-
I'EJIOB - HYKJIOHOB, xoTopblie pa3ieTatoTcsi ¢ OTpOMHBIMU CKOPOCTSIMHU K mepude-
puu, 4yToObl cHOBa MpuHATH ydacTue B crpoutenberBe [ICEBJAOOHEPTENIA. Emgé
npu B3psiBe CBEPXHOBOM 65110 TIOTEPSIHO OTPOMHOE KOJIMYECTBO SHEPIUU B BHJIE
notoka DJIEKTPOHOB, necymux uHpopManumo IpyruM Mo I00HBIM 00pa30BaHUSIM.
VUEHBIE ux Ha3bIBafoOT II0-PAa3HOMY: TAJIAKTUKH, BCEJICHHBIE, TYMAHHOCTH, CKOILIE-
HUS U TaK Jajee.

Hamr mup cocTOUT U3 MHOKECTBA BCEIEHHBIX, HAXOIAIINXCS HA Pa3HbIX CTAIUAX
pa3Butus. Ha ctp. 185 BcTaBku 3 npogomkeHue (akTUYECKH MOCTABJICH 3HAK PaBEH-
ctBa Mesxay BCEJJEHHOM (mameit) 1 METAT AJTAKTUKOI. ITpoutto cooGienue
O TOM, YTO MPOTPAMMHUCTHI B KOHIIE MPOIIOTO CTOJETHS, 00paboTaB pe3ybTaThl UC-
cinenoBanui actpoHoMmoB, cBenn ctpoenne METAT'AJIAKTUKN k OHEPI'E]I-
HOMY, npeanosioxus, 4To TaHHBIE PAIMOTEIIECKONIOB, HACTPOECHHBIX Ha ONpEICIEH-
HBIE YaCTOTHI (JJTMHBI BOJIH) CBSI3aHBI C PACCTOSIHUSIMHU JI0 TUX 0OBEKTOB, IO aHAJIOTHH
C TaK Ha3bIBAEMBIMU PEJMKTOBBIMU M3JIy4YeHUsIMU. Jlyduu, nposeTas yepe3 XOJ0AHbIHI
KOCMOC, OCTBHIBAIOT U YMEHBIIAETCA UX 4YaCTOTa, CJIEIOBATEIIbHO, BO3PACTAET JIJIMHA

BOJIHBI (110 CETOAHSIIHUM HayYHBIM HOHATHAM). UeM O0JiblIe MyTh MPOXOIUT JyY, TEM



CHJIbHEE OH OCTBIBAET. Y BbI, PACCTOSHUS A0 OOBEKTOB HE COBMAJIM C HAYYHO IPU3HAH-
HbIMH. C Ipyroil CTOPOHBL, aCTPOHOMBI HUKOT/Aa HE CKPBIBAJIH, YTO PACCTOSIHHS A0 00b-
€KTOB OEpYyTCsl «C TOTOJIKa», TAaK KaK HET BO3MOKHOCTH YCTAaHOBUTH pa3Mephl 00bEKTa,
Jla ¥ TEOMETPUUYECKUE BBIKIAAKU ACHCTBYIOT (pakTHUecku TONbKO B CONHEYHOU CH-
CTEME.

[TockosbKy MBI 3arOBOPHIIN O TAJTAKTUKAX U UX BbIOpOCAx, TO MOKEM IpEACTa-

Buth HYKIJIOH, pa36pacsiBatoniuiit DJIEKTPOHBI (cm. puc. 36), npaBaa, ectb coBIa-
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Ecnu temniepatypa okpysxatouieii CPEJIbI 65m3ka k a0CONMIOTHOMY HYJIIO, TO

JIEHUS.

ckopocth DJIEKTPOHOB maina, onn He yneraror or HYKJIOHA u npeBpamarorcs B
€ro CIYTHUKH, CO3JaBasi «00JaKo», a IpU «BO30YKIACHHOM» COCTOSIHUM C YBEIHYe-
HueMm sHeprernueckor motHoctn CPEJIBI HYKJIOH yBennuuBaercs, yBenuuuBa-
totcs ero DJIEKTPOHBI, Bo3pactaet ux ckopocTh 1 «001aKay ncye3arT (CM. BCTaBKa
2 cTp. 63).

Ho MbI roBOpHIIH, UTO pa3 Mbl BUIUM JAPYTHE FAJaKTUKH, T.€. IPyTrUe BCEICHHbIE,
TO 1 oM BUAAT Hac. 3Haunut Hama BCEJIEHHA S npoaoskaet TepsiTh SHEPTUIO B BUJIE
notokoB DJIEKTPOHOB u Boccranosnenune [ICEBJIOOHEPT'E/IA npoucxoaut He

MOJIHOCTBIO. JHEpreThka ymeHblaercs, yMmeHsinarorcss pasmepbsl HYKIIOHOB,



ymenbinaercs [ICEBJIOOHEPI'E/l. BCEJIEHHAS cyxkaercs.

B KkoHIle KOHIIOB, IPU CTOJIKHOBEHHM CIHpajiel ¢ OTHOCHUTEIBHO HEOOIBIION
ckopoctbio HYKJIOHBI paznersitcs k nepudepun ¢ ropazio MEHBIIUM AUAMETPOM U
OTIPABATCS B MOCIAEAHUN IyTh MO YyTh TEMION 30HE K HeHTpy ObiBiero IICEB/IO-
OHEPTEJIA, cobOupasi Mo myTH MOCJHEAHIOI0 DHEPrUi0, U, HEMHOI'O YCKOPHUBIIHKCH,
ctoskHyTcs ¢ oopazoBanuem JIMITYYEK B amopdnyto kyuy. Be€! Beenennas ymepna,
BCEJIEHHAS] TOTOBA K BO3POKICHUIO.

MBI paccMOTpeNn UUKIT 3apOKICHUSI — CMEPTU — 3apOKIAEHUs BeesneHHOM. [1o-
MBITATUCH MPEJICTABUTH HAIl MUP, COCTOSAIINN U3 MHOXKECTBA BCEJIICHHBIX, OOMEHUBA-
IOIIUXCS YHEPrUer. JHEPTUsl HUOTKYJla HE MOSBIISIETCS M HUKYyIAa He ucue3aeT. OHa
MIPOCTO MepepacipeiesieTcs, NoAIepKUBasi HEKUE NUKIIbl. Beunoro nsurarensa? Bos-
moxHO. TOCITIOJIA YUEHBIE BeuHslii ABUraTeNlb OTPULAIOT. YUSHEIE BCEphE3 00-
CY>KJAI0T TPOOJIEMBbI IUKJIUYHBIX paclIUpeHui — cxkatuil Hame Bcenennoi. Muxe-
Hepb! noseimaiot KI1J1 npurareneii. M3o06perarenu npocto mmooT Ha TOCIIO )] YUE-
HbIX u neiTatoTcs u3o0pect BeUHbIN ABUTaTesb. HaBOAUT HA pa3MbIIIICHUSA?

ITponomxum paccmorpenue criupanet IICEBJIIOOHEPI'EJIA Bcenennoi. Kak
yKke oTMeuanock, rpynnsl ATOMOB - 3BE3]] nemxytcs ¢ yckopenuewm. Jins DHEP-
['EJJA nBuxkeHue ¢ yCKOPEHHEM MpencTaBieHo Ha puc. 34. [Ipennonaras, 4To 3aKOHbI
JIBIKEHUS C YCKOPEHUEM OJIMHAKOBBI JIJISI BCEX 0OBEKTOB, MOYXKEM MPEITOIOKHUTh, UTO
nois >tux ATOMOB - 3BE3/] ueM-To TOX0%H Ha BOJTAHYMK, TAK KAK IIIOTHOCTD H3-
Jy4EeHUS BCE-TAKU YMEHBILIAETCS C PACCTOSIHUEM B KBaIPaTUYHOW 3aBUCHMOCTH.

I[Ipenmonaras, yro Hanbonee d6omsmme ATOMBI - 3BE3/IbI Gonee MaccHBHEL,
UMEIOT OOJIBIIINE TOJIs, a, CIEA0BATEIbHO, OOJIBIIYI0 YYBCTBUTEIHHOCTh K IPAJAUCHTY
OHEPTUH, TO OHU TIEPBBIMH PBAHYTCS B (POpMUpOBaHUE CrIUpaseit u Oy yT UMeTh O0JIb-
IIyI0 CKOPOCTh ABWXKEHUU. Torga mMoxHo npeactaBuTh cnupans [ICEBJIO2SHEP-
T'EJIA BCeIeHHOII KaK MOCIeI0BATEIbHOCTD «BoIaHunKoB» ¢ ATOMOM - 3BE3/I0M

B y3K0# yactu (cM. puc. 37).



Ho 6onbume ATOMBI - 3BE3/IbI npu cBoeM ABUKEHHH B CBOM OIS 3aXBAThI-
BatoT ATOMBI - 3BE3/IbI menbmiero pasmepa, o4ty 1o aHekaory: «OnHa 610xa
crpammBaeT apyryro: «Hy, aro? Ilemkom moiaem niam Ha cobake moexem?». [Ipu nBu-
xxenun Briepen Oomnbimas ATOM - 3BE3/IA 3axBarbiBaeT 4eThIpe Oojiee METKHUX
ATOMBI - 3BE3JIbI cnipasa, cieBa, cBepXy M CHH3Y (CM. pHC. 6), KOTOpbIE TAKKE 3a-
XBaThIBalOT eme 6onee Menkue ATOMBI - 3BE3/IbI u T.1. Crenennyro QyHKIHIO ¢
OCHOBaHUEM 4 TPyIHO NMPEACTaBUTh B PUCYHKE, HE IEpeatoleM 00bEM, HO B TIOCKO-
CTH MOYKHO HPEIOKHUTE PUCYHOK JUIsl cTereHHoi ¢pynkuuu ATOM - 3BE3]] ¢ ocHo-

BaHueM 2 (cM. puc. 38).



[Tyaktupom nokazana ATOM - 3BE3JIA u3 cnegyromiero «pojianuukay. C
yckopenueM Oosbiias ATOM - 3BE3/IA yBennuuBaeT pacCTOSIHUE OT CIEAyIOLIei
ATOM - 3BE3/IbI, Ho yBenuuuBaetcs u niosie neppoit ATOM - 3BE3]IbI, a, cienosa-
tenbHO, BTopass ATOM -3BE3JIA nuTtaercst mojieM NEpBOi, TaKKe YCKOPSAETCS U HE
BBINIAJAET U3 «BOJAHUMKAY.

ATOMBI - 3BE3/IbI coctoat n3 HYKJIOHOB u nepeHHMaroT OT HHX BpaIlia-
TEJIbHO-TIOCTYNATEIbHOE JABHKEHUE. TakuM 00pa3oM, «BOJTAHUYUKI KPYTSITCS U MeJl-
ke ATOMBI - 3BE3]IbI noouepe1HO BBLIETAIOT K IPAHUIAM «BOJAHYUKOBY GOIBIIMX
ATOMOB - 3BE3/], x rpaannam crmpaneii ICEBJIOOHEPTEJIA, a 3aTeM HBIPSIOT

B CIIUPAJIb.



Takum o6pazom, mesnkue ATOMBI - 3BE3]IbI BblieTalor B 6onee pazpeskeHHbIe
OKOJIO CIUPAJIbHBIE O0JIACTU U TEPSIIOT CBOIO SHEPTHIO, a, CIEOBATEIBHO, Pa3MEPHI U,
B KOHEUHOM CYeTe, CKOPOCTh. B pe3ynbrare uero HauMHaIT MaaTh Ha OoJiee dHepre-
TUYECKH ILIOTHBIE YYAaCTKU U 3axBaTbiBatorcs monsimu ATOMOB - 3BE3]] crenyio-
LIETr0 «BOJIAHUMKA», HO YK€ HE Ha 3BE3THOM PACCTOSIHHM, a Ha IUIaHeTapHOM. [Ipu aTom
octeiBiIast ATOM - 3BE3/IA npespamaercs B [INTAHETY ¢ ATOMHBIM AJ[POM.

Kak 3to npoucxogut? B ATOME - 3BE3/IE npoucxoasT Te k€ IpOoLecChl, YTO
1 B CBEPXHOBOW wu B Hamiem Counnrte. 3Be3na QJIEKTPOHHBIMU cunxponu3u-
poBaHHbIMH TiceBaocayyaiHbiMu n6o PESOHAHCHBIMMU BcenbliikamMu BbIOpACHI-
BaeT BHemHue ciou DHEPI'E/IOB - BOJAOPO/OB, koTopble 4aCTUYHO BO3Bpallia-
IOTCS, @ YACTUYHO, OCOOEHHO MPH HEXBATKE SHEPTUH, 00pa3yloT BOJAOPOIHYIO aTMO-
cdepy, I7ie BOJOPOANHKH CTATKUBASICh, 00Pa3yrOT aTOMbI T'€JIHSL.

Yem Oombllie OCTHIBAET 3BE€3/1a, TEM Oouibllie ocThiBaeT €€ nenTpanbHbii HYK-
JIOH, teM 60mbIIe OCTBHIBAIOT €€ BHEUTHHUE CJIOU, SHEPTUU YXKE HE TOCTATOYHO, YTOOBI
pa30uTh aTOM reniusl U HET BO3MOXKHOCTH B CTPOEHHE BHEIIHMX BOJOPOIHBIX CIIOEB
ATOMA - 3BE3/Ibl. UnTeHCUBHOCTH U3ITy4YCHUS Maa€T, U ObIBIIAs 3Be3/a MOKPHIBa-
eTcsi 000JI0YKOM-IIIyOOi OCTBIBIIETO refusi, oTpaxatoiiero n3inydeHuss ATOMA. Bos-
HUKaeT 3((EKT KOTJIa ¢ HarIyXo 3aKpbITOM KpbIIKoi. OTpaxéHHast 3HEprHsi BO3Bpa-
maerca B ATOM u nosiBisieTcs: TONMOJIHUTENbHAsL 3HEPTUs OT 3BE3/bl, 3aXBaTUBIICH
ATOM B kauectBe [IJTAHETBI.

ATOM B030yxmaercs, refii CHHTE3UPYEeTCs B TUTUH, 000JI04Ka-1Ty0a IPOPHI-
BaeTcs, B atMocdepe MpUCYTCTBYIOT OoJiee Tspkenble atombl, ATOM ocThiBaeT u
HaKpbIBaeTCs 0osiee TOJICTON U MPOYHOM 000J0uK0i-11Ty00H. ATOM BXO0AS U BBIXOAS
B CMEPY TICEBJIOOHEPT'EJIA npoaoiKaeT HUKIbI KOTJIa CO CHSTOM KPBIIIKON 1
HAarjayXxo 3aKpbITOU KPBIIKOW. BO BpeMsi akTUBHOM AEATEIBHOCTH IIPOAOJIKAECT TEPATH
csou ciion HYKJIOHOB, yuacTBytonux B co3ganuu 0osiee MacCUBHbBIX aTOMOB. [TJIA-
HETAPHBIN ATOM BBITOPACT M, B KOHIIC KOHIIOB, IUIAHETA TajaeT Ju00 Ha CBOIO

3Be3y-CodHiie, mog00H0 Mepkypurio, 1100 Ha CBOIO OBIBIITYIO 3BE€3/1Y, & TENEPh TAKKE



Ha TuTaHeTy nogooHo Pobdocy u Mapcey.

Croupamu Bxoast B CTBOJIbI CMEPYA TICEB/IOSHEPI'E/IA, rie niaoTHOCTh
sHeprun Benuka W BbuieTaroT CIIMPAJIBHBIMU BBIXOJAMMUM ¢ OTHOCHUTENBHO
MEHBIIIEH MIIOTHOCTHIO SHEPTruu. ITo Takxke BiuseT Ha coctosinue [INTAHETAPHOI'O
ATOMA: B CTBOIJIE oH pa3orpeBaeTcs, a Ha MAKCHUMaJIbHOM BBIXO/I€ OXJIaXIACTCs.

Ho »sTo 6b11 pasroBop o cosnHeuHo# cucrteme. Tenepb o Hamiel 3emiie. OHa
obu1a Mapcom ¢ TBEpaoit o6onoukoii. Bieres 8 CTBOJI, ero ATOMHOE AJIPO pa3zo-
rpeliock, 1Mo 00o0ukoi orpomuoe aasieHue. Beuteres n3 CTBOJIA B 6ostee x0510/1-
Hble, T.€. MeHee 3HepreTuunble CPEJIBI BBIXOA CIIMPAJIM, ero moBepXHOCTb JI0O-
MaeTcsl, BBUIMBACTCS JIaBa, IPOUCXOAT BRIOPOCHI BOAOPOAA U APYTUX 00JIee TSHKEIBIX
AJIEMEHTOB, IIOBEPXHOCTh CHOBA JIATAETCsI, aTMOC(epa OXJIaKIACTCS, BOSHUKAIOT OKe-
aHbl, 3aPOXKIACTCS )KU3Hb B TOPSAYUX BOJAX.

Mouexyiibl 1 GMOMOJIEKYJIBI B MIOJIBUXKHOM, a TOuHee, OypJsiieil, Bojie mogyya-
IOTCSl MTHTEHCUBHBIMU CTaJIKUBAaHUAMH PA3IUYHBIX aToMOB U Mosekyn. PESOHAHC-
HBIE monekynbl 1 OMOMOJEKYIbI, T.€. ¢ OOJbIIeH YCTONYMBOCTBIO K BO3JAEHCTBUAM
Cpelbl, COOPYKalT OPraHUKY. B KOHEUHOM cueTe, BhIPACTatOT OTPOMHBIE JUHO3aBPHI,
00BEMBI KOTOPBIX BENHMKU. Benuka u ux noTpeOHOCTh B 3Hepruu u nuuie. Ho 3emus
mpoJeTaeT uepes3 oonactu, HauOosee yaanernasie or CTBOJIA, T.e. ¢ masnoit sHeprueil.
Ymenbmaerca aktuBHOCTh ConHIa, ymeHbmaercs aktusHocte ATOMHOI'O S/IPA
3eMJIu, pacTeHUsI MBITAIOTCS MPUCTIOCOOUTCSI K HOBBIM YCJIOBUSIM M YMEHBIIIAIOT CBOE
CaMOITPOU3BOJICTBO. JIMHO3aBpBI 3JEMEHTAPHO MNPOCTHIBAIOT NMPHU OCTPON HEXBATKE
IIPUBBIYHOM NUIIH, T.€. rojonarT. Ha Bonpoc «OTyero BEIMEPIN TUHO3aBPHI?» OTBET
MPOCT: «3aUNXaNIUCh HACMEPTHY.

Nrak, Mbl yxe npouutu JegaukoBsii nepuoa. Uro teneps? I'JIOBAJIBHOE I10O-
TEIIJIEHUE!!! Ms1 ctpemumces Bovitn B CTBOJL, rne 3emns eme pa3 nporpeercs, U
Ha CIICTYIOIIEM BBIX0/I€ 3aXBaThT JIyHy, yIUIOTHUT CBOIO aTMocdepy, erie OamxKe mpu-
taHeTcst ConHueM, T.€. mpeBpatutcs B Benepy. Ha ckonbko niporpeercs 3emiia? OcHO-

BaTeIbHO. 3eMIIETPSICEHUS], U3BEPKEHUS BYJIKAHOB, pacTaeT JEA, BOAa IPEBPATUTCS B



nap, TBEPAOE paCIUIaBUTCH.

Ho yenoBek yMpéET paHbllle OT MyTHPYIOIIHUX OaKTepUil © MUKPOOOB, OT HEU3-
OEKHBIX BOWH 3a 00Jiee XOJIOJHBIC YYaCTKU 3€MJIH, OCIIE HEU30EKHBIX BOWH 32 3eMJIU
BOOOIIIE, OT TosioAa. He BEKHUBYT TapakaHbl, KpeICH U po60Thl, KoTophiM ['OCITIOJA
YUEHBIE o6emmaroT nepeiath CeKpeTsl aTOMHOM 2Heprun. Tak 6e3papuantao? U na,
U HET.

EnauHcTBEeHHBIN BO3MOXKHBIN yTh - opranu3oBate YEJIOBEYUECTBO, o koTo-
POM MHOT'O TOBOPSIT, HO KOTOPOT'O HET, U HE ObLJI0, M HE OYJET MpHU HallleM MPaBOIIO-
panke. YEJIOBEUECTBO — komaHaa paBHBIX MEXy COOOM JIt0IeH ¢ OIMHAKOBBIMU
CTapTOBBIMH, XU3HEHHBIMH M COLIMAIBHBIMU YCIOBHUSIMU: TOJIHAS TapaHTUs oO0Iule-
CTBOM IOKU3HEHHOTO MUTAaHMsI, )KWJIbs, CAMOTO IOJIHOTO, BKJIIOUas BbICIIEE, 00pa30-
BaHMsI, MTOJIHASI TAPAHTHSI HEOOXOAUMOT0 MEIUIIMHCKOTO yXxo/1a. ToapKO MoIlHas, eau-
Has KOMaHJa CMOXET PelIuTh mpobiieMy crnacenust camoro ceds, 1.e. YEJIOBEYE-
CTBA.

Bawm nyxna LIEJIB? Ioxanylicra! HEJIOBEYECTBO nomkHO nepeceds TOT ca-
mblii CITHPAJIBHBIM BBIXOJ] B KOTOPOM MbI HAXOJUMCS, BEPHYBIINCH B €rO

Hayayo, CKBO3b TITyOOKHI BHYTpeHHHH KocMmoc, obpasyembiii Hammm CITUPAJIb-

HBIM BBIXOJIOM (cMm. puc. 39).

U'F%b
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Ha, IWJIETAHT 3HaeT 00 OrpOMHBIX PAaCCTOSIHUSX, 3HAET O CJIa0OCTH HaIIUX



Hayk, 3HaeT o cniopax YUEHBIX ¢ TOCITIOJAMM YUEHBIMU B oneHKkax BpeMeHH
TeX WM MHBIX COOBITHIH, 0 COMHHTEIbHOCTH BhIKIanok YUEHBIX, He 3HaOMmuX yeM
OHM 3aHHUMAIOTCS, YTO B JaHHOU pabote orMmeuanoch. Toasko KOMAH/IA u3 orpom-
HOT'O YMCJIa CIUIOYEHHBIX JIIOJIEH CMOXKET 3aHATHCS CaMOOOECIICUEHUEM B OJIrbKailemM
oynymeMm, cMoxeT He otBepras OIIBITA mponuibix JieT nmepecMoTpeTh HAYKH U CO-
3natb HAVYKY enunyto, cMoxeT pazoOpaThes ¢ 100bIYel SHEPTUHU B JTF000I TOUKE MPO-
CTpPaHCTBAa, CO3/1aTh UCKYCCTBEHHYIO nuIy. Tonbsko nocie 3toro YEJIOBEUECTBO
CMOJKET PEIINTh CTOUT JIH cebst criacath. CioxHo? J{pyro#t myTh - mysns B 100 ceifyac,
4yTOOBI HE POXKATh JETEH, KOTOpPhIE OyAYyT Bac MPOKJIMHATH 3a Ballle CETOIHSIIIHEE pe-

IICHUE.

Bceragka 10

®. I'eprek. Anbbept Diinmreiin. M. Mup. 1984

ctp. 65 Bropoit apdekT - orknonenne Boau3u ConHia aydei ceeta. B 1911 r.
A.D. BriepBbIE TIPEICKa3al, HO BEJIMYMHA OTKJIOHEHHUS OKa3anach 3aHKeHHOU. B 1915
I. IIOJy4YMJ IIPABWJILHOE 3HAYEHHE, KOTOPOE COCTaBMIIO 1,7 - COBIIAZAeT ¢ TeOpHeEit
Hprorona.

Konen BcraBku 10

A, 4€? Tak MOXHO NpeACKa3bIBaTh?

BcraBka 11

M.A. Beiroackuii. CipaBOYHHMK IO 3JIEMEHTAPHON MaTeMaTuke. DiucTta. [[xaH-

rap. 1995 r.



ctp. 248 bunom HeiotoHa. [Ipumeuanue: HazBaHnue 3TO ... HEOPABUIIBHO, TaK
KaK ... pasznoxenue (a + b)" st 1enblx NoJ0KUTENIbHBIX N ObLTIO U3BECTHO U 10 Hblo-

TOHA...

Komnern BctaBku 11

HproTon 3ampocTo nmpucBauBaj cede gyxue padoThl, 3a 4To ObLI OUT "s106710KOM",
Y HE CTECHSUJICS POJaBaTh, B CMBICIE NMPEAaBaTh, UAEH CBOEH 1mKoJbl. HeoqnokpaTHO
Y DUHITENHH MEHSJI CBOM B3IJISIIBI HA T€ WUJIM UHBIE BOMPOCHI (PU3UKH, T.€. YTBEPKIAT
TO, 4TO OBIJIO BBITOAHO B HACTOSMIMUI MoMeHT Bpemenu. O6a »tux FOCIIO]] - YUE-
HbIX sBasitorcs CTOJIBAMU XPAMA CAMOBO3BEJIMUNBAHUSA B kotopom
npsuyres cerogusmuue FOCITOJA - YUEHBIE.

Bceraska 12

Anekcanap Ansctep. Macca nipo6iiem ¢ maccoit. 3nanue - cuna. Nel 1999 r.

ctp. 49 Tpu amepuxanckux ¢usuka Xaumi, Pyema u Ilyrxod B "Physical
Review" npucnanu cTaTelo, YTO Macchl BOOOIIE HE CYIIECTBYET Kak TakoBOU. ['apoiba
[Tytxod - nupexkrop MHCcTUTYTa IEPCTIEKTUBHBIX UCCIIEIOBAHUM B aMEPUKAHCKOM TO-
pone Ayctun mrat Texac.

Konen BcTaBku 12.

Bcraska 13

b. Xodman. Ans0ept DitHireitn. TBoper u 6yntaps. M. IIporpecc. 1983 r.



ctp. 109 A.D. cTpous CBOIO TEOPUIO HA MPHUHIIUIE SKBUBAIICHTHOCTH U TIPUH-
e oo1el KOBapUaHTHOCTH, HO BbICKa3bIBaHUS A.D. O MPUHIIUIE SKBUBAJIECHTHOCTH
CBUCTEIHCTBYIOT O TAKUX KOJIEOAHUSIX, YTO CIEIUAIUCTHI CIIOPST, YTO KE OH UMET B
BUy. UTO Ke KacaeTcst MpUHIIMIA O0IIe KOBaApUaHTHOCTH, YBEPEHHOCTh A.D. B TOM,
YTO OH BBIPaXAaeT OTHOCUTEIBHOCTb BCAKOTO JIBKEHUSI Obly1a OIIMO0UHOM. XYKe TOrO,
KaK ObLTO BCKOpPE OTMEYEHO, MPUHIUIT 00IIEe KOBAPUAHTHOCTA B HEKOTOPOM CMBICIIE
OeccoaepikarenieH, MOCKOJIbKY MpaKTUYeCKH Jito0as Quanyeckas TeopHs, UMeErouas
MaTeMaTHYECKOE BHIPAXKEHUE, MOXKET OBITh IPEACTaBIIEHA B TEH30PHOU opMme...

ctp. 110 Oco3HaBas BCIO MATKOCTh MIPU3PAYHBIX OCHOB, HA KOTOPBIX A.D. BO3-
BOJIMJI 3JJaHUE CBOEH TEOPUH, OCTAETCS TOJILKO MOPaXXaThCs INTyOnHE UHTYUIH, KOTO-

pasi mpHBeNa ero K ’TOMy IIEIEBPY.

Komnerr BctaBku 13.

be3 xommeHTapues.

MOA BCTABKA 1

Bnusiane 1500-n1€THUX HUKIIOB HA XOJ pa3BUTHUS YEJIOBEYECTBA.

Ha puc. 37 n 38 onuceiBarorcs "BOJIaHUMKHU'" U3 KOTOPBIX COCTOUT CIIUPANb BCE-
JIEHHOM. DTH "BOJIAHYMKHU" UMEIOT MaKCUMAaJIbLHYIO TOJIIIMHY KakK pa3 B KpaeBoi 00J1a-
CTH, TJIC HaXOIATCSI COJTHIIA - TIOCTIEAHUE CTAIUU Pa3BUTHS 3BE3] 10 00pa30BaHuUs TIja-
HET, a, CJIEJ0BaTeJILHO, M Hala 3emJiis. Bce 3BE3/1b1, COTHIIA M TUIAHETHI, M Hallla 3eMJIst
COBEPIIAKOT MOCTYNATEIbHO-BpaIlaTelIbHbIE ABMXKEHUS. [I[puHUMAas U1 ynpolieHus,

YTO BCC NOCTYNATCIIbHBIC IBUKCHUA PABHBI ITIOCTYIIATCIIbHOMY ABUKCHUIO BCCTO "BO-



JaH4YMKa", MBI MOKEM T'OBOPHUTh, UTO BHYTPHU "BOJIAHYMKA' MPOUCXOJIUT TOJBKO Bpa-
niaTenapbHoe JBrkeHue. [Ipu 3ToM Hama 3emiisi, cOoBepIasl CIOXKHBIC ITUKINYECKUE
(LUMKJIOU]THO - ... - UUKJIOUHBIC) ABUKEHUS, IIEpEMEIAeTCs JIM0O K BHEIIHEMY Kparo
"BoJlaHuMKa", TJI€ BCTPEYAET XO0JI0]I BHECIUPAIBHOTO KOCMOCA, JINOO K BHYTPEHHEMY
Kparo, TJI€ BCTPEYAET TEIUIO SHEPTUU UAYIIEE OT UEHTpa '"'BoIaHYMKa".

Tak Bo3Hukaet nuki 3SUMA - JIETO piurensHocThIO TpuMepHO 1500 stet. Mak-
cumanbHas aautenbHoCcTh 3UMbI B Touke CIIMPAJIBHOI'O BBIXOJA wmakcu-
MasibHO ynasnieHHoi ot CTBOJIA CMEPYA BceneHHoOM, a Takke B 3Toi Touke 3MMIMA
MakcumanbHO Mopo3Ha. [Tpu npubmmkennn k CTBOJIY nama 3emuist nonanaer B 0o-
Jiee sHepreTudeckyto cpeny, u 3MUMA craHoBuTcs 0osiee MATKOW U MEHEe MPOI0IIKU-
tenbHOU. MbI cHoBa roBopum o ' JIOBAJIBHOM ITIOTEIUIEHUN.

Ncxonas u3 Belle cka3aHHOTO OblIa COCTaBjIeHa TabJIMIIa 10 CEPEIUHHBIM rojiam
3UMBI u JIETA c yxazanuem miurensHoctu 3UMDbI B ronax, riue

+ rojia Haleu 3pbl

- rojia 0 HaIleu psl

/ npoOb ykasbiBaeT Ha cepenuny JIETA

LIEJIOE YHCIIO yKa3bIBaeT Ha cepeanny 31IMbI

Jlanee nayT ccblikn Ha xypHan BCEMWPHBINA CJIEJOIIBIT — Ne 6 3a 2002

rond.

Tabnuna
[uxmer 3UMA - JIETO JUTMTENTLHOCTD
1 + 3600 -



2 : + 2100 : 28

2/3 : + 1350
3 : + 600 : 84
3/4 : - 150
4 : - 900 : 140
4/5 : - 1650
5 : - 2400 : 196
5/6 : - 3150
6 : - 3900 : 252
6/7 : - 4650
7 : - 5400 : 308
7/8 : - 6150
8 : - 6900 : 364
8/9 : - 7650
9 : - 8400 : 420
Huxn 9: 3UMA opuentupoBouno ¢ 8610 mo 8190 rr. g0 H.3. " Okoo

9000 T. 10 H.3. JTIOJU CTAJIA CTPOUTH IIMUHOOUTHBIE qoMa. Okoso 8000 r. 10 H.3. - 00-

"

JKATaTh m3Aenusa u3 riauesl. ' crp. 10. T.e. mis mporpeBa crtanu pa3sBOAUTH OTOHb
BHYTPH JIOMa U 3aMETUJIU, YTO CBOMCTBA TJIMHBI MPU 00KUTE MEHSIOTCS.

Hukn 8/9: JIETO - 7650 r. o u.3. " Oxoiso 7600 r. 70 H.7. Ha TOJIIX, BO3ACIaH-
HBIX MU 33aKOJIOCWJIMCH mepBble 37aku. " ctp. 10. Knumar Oonee TE€mbiil u " manku
BOTKHYTHIC B 3€MJII0 HAUMHAIOT TIJIOJIOHOCUTD " Taske O€3 OTbITa 3eMIIeIeTIHSI.

[ukn 8: 3SUMA - 6900 r. no H.3. " Okomo 7000 r. 70 H.3. B XJIeBaxX 3aXproKajiu
nepBble AoMaiiHue nopocsta. " crp. 10. Jlroan yxe 3aHUMAaroTCs 3eMIIEETUEM, )KUBYT

B OTaIllIMBA€CMBbIX AOMdAX U 3aBOJAT CKOT, yTOOBI HE 3aHMMAThCSI OXOTOM U HE YXOOUTb

JAJICKO OT A0Ma, Aa U JOMAIIHNUEC )KUBOTHBIC TAHYTCS K TCILIY U KOPMY.



Huxn 7/8: JIETO - 6150 r. mo H.3. " Murpanus ycununack, koraa okojio 6200 r.
710 H.3. KIIMMAT U3MEHMJICS, CTall 3aCyILTUBBIM... JItoau nepedbuparorcs Tya, Tae ecTh
BoJia 1 uayT noxau. Okoso 6000 r. 1o H.3. nepeias bocdhopckuii meperieek IpeBHIUE
3emutenienblpl gocturii FOrocmasuu. " ctp. 11. ConHue cuiibHEE IPOrpeBaeT BO3AYX
U TMOBEPXHOCTh OKeaHa. Harperblil BO3ayX Janibllie MPOXOAUT HA CEBEpP, T.K. UMEET
OOJBIIMIA 3am1aC TeIIa, TJIe U NpoauBaeTcs AoxaeM. ClienoBaTenbHo, JI0IU YXOAST Ha
ceBep U OJMKeE K TOPHBIM paiiloHaM, T.K. FOPbI IEPEXBATHIBAOT TYYH U KOHAEHCUPYIOT
BOJY U3 BO3/yXa.

Huki 7: 3SUMA - opueHTHpPOBOYHO ¢ 5554 mo 5246 rr. 10 H.3. "CynaHbIi
JeHb HacTall, o pa3HbIM oneHkaM B 5500 - 5200 rr. no H.3." cTp. 6. "Bo3spacT npes-
HEHIITMX MOPCKUX MOJIFOCKOB BO B3SThIX Mpo0ax He mpesbiman 7510 net ( 1.e. 5510 1.
7m0 H.. ) crp. 8. OmuceiBaercs BCEMMPHBIN TTOTOIT - o6pasoBanne YepHOro
Mmops. HanOounee BeposiTHas mpuyrHa - BOSHUKHOBEHHE 36MHOI0 pasjioma - bocdop-
CKH IIPOJIUB, XOTSI OIIMCBIBAETCS PEKA C IOCTENEHHBIM pa3MbIBOM JHA. Ho B aToM ciy-
yae TPYAHO IPEACTABUTh BHE3AMHOCTH NMOTONA." MHOrME MCTOPHUKHM MO-TPEKHEMY
CUMTAIOT, YTO HUKAKOTO "BEJMKOTO TepecesieHrs Hapo1oB" He Obuto. MecTHbIe Tiie-
MEHa CaMH CTaJId MEPEXOUTh OT OXOThI U COOMPATENHCTBA K BO3EJIBIBAHUIO 3eMJIU. "
cTp. 12. JIrogu cTpeMsTCs )KUTh B TEIUIE U HE YXOIUTH JaleKo oT foma. Ilocemnsdrorcs
PSZIOM C BOJIOM - peKaMu, YTOOBI U30€KaTh 3aCyXH.

Huxn 6/7: JIETO - 4650 1. 1o H.5. He Hamén B yka3aHHOM >KypHaje COOOIIeHUM
no gare. Ho nmo mHpopmanuu u3 1oOKyMeHTadbHOro cepuana "Mcropus KkaMeHHOTro
Beka'" 2-4 cepusi: npuMepHo 7000 et Hazan Obuia 3aceneHa BoctouHas EBpona u cesep
coBpeMeHHO @panuuu. KinumaT ctaHOBUTCS Temiee U JIF0AM MTPOJIBUTAIOTCS HA CEBEP.

Huxn 6: SUMA - 3900 r. 10 H.3. "B KOHIIE TPOIIIIOro BeKa Ha 3amagHoM Oepery
Huna 6su10 00HapyxeHo okojio 3000 3axopoHenuid, gatupyembix nmpumepHo 4000 r.
710 H.9. BOMBITMHCTBO MOTpeOEHHBIX TEJT MPEBPATHIIOCH B MYMHUH OJIaroaps 0COObIM
KJIIMMaTH4YecKUM yciaoBusM." ctp. 23. "CeronHs IONOIIMHHO U3BECTHO, YTO NEPBBIC

IIYMEPCKHAE TOPOAA BOZHUKIINA B KOHIE 4-TO - Hayajie 3-ro ThICAYENeTu 10 H.3." CTp.



58. Xounox u 3acyxa.

Huxm 5/6: JIETO - 3150 r. 1o H.3. "Ha oHOM rIuHAHOMN TaOIMUYKe yIieneno n300-
pakeHue ApeBHEUIIEN KapThl MUpa, natupyeMon 3200 r. 10 H.3. ¥ TOATBEPKAAIOIIEH
uX oOIHpHBIe Teorpaduyeckue mo3Hanus." crp. 58. "Obl1 ycTaHOBIEH (HaKT O’KUBIICH-
HOM TOPTOBJIA MEJBIO, 30JI0TOM, CJIOHOBOW KOCTBIO, JJa3yPUTOM U CEPAOJIMUKOM, Haja-
KEHHOM MEXI1y ABYMS IPOTUBOIOJIOKHBIMU OeperamMu MHIUKWCKOTO OKeaHa MATh Thl-
csid JieT Hazan." crp. 58. Xopoiume yposkan BRICBOOOXKIAIOT JIFOJIEH, CIIeI0OBATEIBHO,
pa3BUBAIOTCS JIFOO03HATENBHOCTh, HAYKH M TOPTOBJIS.

Huxn 5: 3UMA - opuentpoBo4dHO ¢ 2498 mo 2302 rr. go H.3. 3acyxa. [Ipu-
MepHo 4500 net Hazan Bo3HUKIA ycThiHA Caxapa, a 4300 ner Hazan nan JpeBHuii
Eruner." B 2300 - 1800 rr. 10 H.3. HaOJIIOAACTCS KPUHUC KYIbTYpPbl pAaHHETO OPOH30-
BOro Beka. B I'periun 1 Ha ocTpoBax DreidcKoro Mops NpOUCXOAAT OECIOPAIKH U M-
Texu. HalnrogaroTcsi MHOTOUYMCIIEHHbIE MUTpalUM IUIEMEH. MEHSIOTCS TOpProBble
yTH B BocTOuHOM yacTu CpeanzemMHoro mops. Okosio 1900 r. 10 H.3. HAUMHAETCS BO3-
BeimieHne Kpura." crp. 20.

[Mukin 4/5: JIETO - 1650 r. no H.3. B3psiB Bynkana Tupo B 1628 1. 10 H.3. TIpH-
BeJI K THOe MUHOWCKON muBuim3anuu." Okono 1600 r. 10 H.3. HAYUHAETCS BO3BbI-
menue Muken." ctp. 20. 'nubens ATnantubl - Bo3BeimeHue ['penun.

Hukn 4: 3SUMA - 900 r. no H.3. "Pymartcs nepxaBbl OpoH30BOro Beka. BoitHa
COKPYIIAET U MEJIONOHHECKNE MUKEHBI, U XETTCKYIO XaTTyCy, U JICBAHTUWCKHE TOPOIa
- TOCYJIapCTBa, B YaCTHOCTU Yrapar. [Iporcxonut MaccoBoe nepecesieHne Hapo1oB. B
BOCTOYHOM yacTu Cpein3eMHOMOPBS HAOM01aeTcs a0k KyJabTypbl. [lucbMeHHOCTD
yTpaueHa. ['onyapubIii kpyr 3a0bIT." cTp. 21. Xomnox, 3acyxa, rojioj1, BOWHBI U T.1.

Huxn 3/4: JIETO - 150 r. no w.3. "T"ait FOmwmit Le3zaps (100 - 44 rr. g0 H.3.)" CTp.
38 "B 8 r. 1o H.3. ... K ToMy BpeMenn noj Biacteio Puma nexano nonamupa... EBpona,
Ceepnast Adpuka u [lepenuss Azus" ctp. 41. Bo3seimenne Puma, 3axsat Pumowm ce-
BEPHBIX TEPPUTOPHUH - AHTJIOB U TaJljIOB.

Hukn 3: SUMA - 600 r. u.5. 'nbens HECKONBKUX MHIACHCKUX IMBHIIM3AIINI B



o0eux AMepHKax, CBSI3aHHBIX C MMOX0J0JaHueM U 3acyxoi. B EBporie - ucuesnosenue
KOYEBBIX CKH(OB ¥ MOSBJICHUE CIABSH, )KUBYIIHNX y peK B JoMax. CBs3b OIS KUBA-
J1ach PEKOXOJACTBOM, BIIOCIICICTBUH MOSIBUIIMCH BapsATH / BUKUHTH.

Hukn 2/3: JIETO - 1350 r. 1.5. Bukuaru oOHapyXuBaloOT 3eleHHYI0 [ pennan-
JIAI0, KOTOpas MO3Xe JbJOM MOKPOETCS, OAHOBPEMEHHO 3aceisaioT VcIanauio Takxke
HeHanonro. B Poccun oOpasyercst MockoBckas uinu CeBepHast Pych. 3akaHuuBaeTcs
CPEIHEBEKOBBLE B EBpore.

Huxn 2: 2100 1 1.3, banxkaiimee Oyaymee. 3SMMA mocneaHsst ¥ He MPOI0JIKU-
TeJIbHAs - JIydlllee BpeMs JJig Hayana ocBoeHus LlenTpaibHO AQpuku, KaKk mepBOTO
ropojia OyIyiero 4ejaoBeYecTBa, FOTOBSIIEIOCS K OCBOCHHUIO KOCMOCA.

Huxa 1/2: JIETO - 2850 r. H.3. Ecnu Oyayliiee 4enoBeuecTBO MEPEKUBET ITY
napuiky B AQpuke, MOSBUTCSA IIAHC JIOKUTH J0 IUKIa 1.

Huka 1: 3600 r. H.3. TloxosomaHusl BBI3BIBAIOIIETO MHOTOJIETHIOKO 3aCyXy
OombIie He OyeT HUKorAa. Bo3MOKHOCTh MOKUHYTh YMHUPAIOIIYIO 3EMITIO.

[Tosicuenue: Pacu€tsl nat rpyObl, HO €CcTh momnaaanus. VIcTopuku st HEKOTO-
PBIX MapajuIeIbHBIX COOBITUHN HatoT omuoku B 200 JeT, T.K. Tar0TCs 10 JIETOBBIM Kep-
Ham Vcnanauu, AHTaApKTUKH, TOP 8-THICIYHUKOB COBEPILICHHO PAa3IMYHBIMU IPYIIIIAMHU
uccienoBaresnei - SHTy3MacTOB, OTCTaUBAIOIINX CBOM JIMUHbIE MUPOBO33peHus. Heoo-
XOJIMMO O0BEAUHEHHUE ITUX YUEHBIX O OOIITUM HAYyIHBIM IIESHTPOM, B 00s3aTeIbHBIM
(hUHAHCUPOBAHUEM ITOTO HAIMIPABIICHUS KaK OJTHOTO U3 BaXKHEUIITUX B TOHUMAaHUK MHO-

rux Hayk 1 HAYKU BooOre.

Konen moeii BctaBku 1.

MO BCTABKA 2

Onepretuueckas momiHocth JHEPI'EJIA



OMD (snepreruueckas momHocth DJHEPT'EJIA) - nepememiennie DQHEPT'EJIA,
MMEIOIIETO O0BEM, YACTOTY U3IYUYEHHUS U OKPYKHOCTh 32 €IMHUIY BPEMEHHU Ha OIpe-
NeNEHHOE PaCCTOSIHUE.

OMD ~V *L *F, rue

~ - 3HaK MPONOPIUOHATBHOCTU

V - ycnoBusiil 006¢M DHEPI'EJTA

L - ycnoBnas okpyxHocts DHEPI'EJIA

F - vacrora uznyuenus 4-ro tuna

V ~ D rue

D - ycnosnsiii nnamerp SQHEPT'EJIA

F~D'uL ~D!, toraa

C~F*L~D?rne

C - ycroBHasi CKOPOCTh (YCIOBHO) MPSIMOJIMHEWHOTO (YCJIOBHO) paBHOMEPHOTO
nexenuss DOHEPI'EJIA

Torna

OMD~V*C~V*L*F~D’ [1]

ITceBnoananorom stoit hopmyie [ 1 | sapisiercs

E=m*C [2]

®opmyny [ 2 ] coznan HelOTOH AJis1 ONIMCAaHKS SHEPTUU PABHOMEPHOTO MPSIMO-
JIMHEWHOTO TTOCTOSTHHOTO JIBMKeHUs Teyia. Ho Tak kKak B TO BpeMs SHEPIusl paBHsIaCh
paboTe 1o nepeMeNIeHUIO Tejla Ha PacCTOsTHUE

E=A=m*S=m*C*t

HpI0TOH HE CMOT OTpeAeIUThCS HU C pacCTOSTHUEM S, HU ¢ BpeMeHeM t. [lorTomy
COBEPIIECHHO CIPABEJIMBO PEIINII, YTO TAKOE ABUKEHUE Teja HAJl0 XapaKTepHU30BaATh
MOIIHOCTHIO. Ho Ha3Ban 3Ty MOIIHOCTH 3HEprueid. HpIoTOH He ObLT MOJHBIM TPUAYP-
KOM - TOJIbKO HarojoBuHY. Tak kak HbI0TOH ObLT CTaBICHHHUKOM MHKBHU3HUIIAU, TO €TO

CJIOBO OBLIIO 3aKOHOM.



Co BpeMeHeM BBIICHUIIOCH, uTO (hopmyina [ 2 | HegocTaTouHa U Obljia Mpesio-
YKE€HA CPEHENOTOI0YHAS

E=m* C? [3]

KOTOPYIO MpUMeEpHO yepe3 15 net npuconn DiHmTeiH. C TEX nop

E=m*a*S=m*a*C*t=m*(C? [4]

dbopmyna [ 4 | IpUCYTCTBYET MOYTH BO BceX GU3HUECKUX TEOPHUAX 3pUMO WUITU
HE3PHUMO.

®opmyna [ 1 ] moka3bIBaeT, 4To JiJIsl yBETUUECHUS] CKOPOCTH B 4 pa3za HEOOX0IUMO
yBenmuuthb pazmep DHEPI'E/IA B 2 pa3a, yBenmmuns OMO B 32 pa3za. AHaAJIOTUYHO JUIS
yBennuenus: ckopoctd DHEPI'EJIA B 9 pa3 HE0OX0aUMO yBETUYHUTH €ro pasmep B 3
pa3a yBennuenueM OMD B 243 pa3za u T.1.

Paccmotpenue popmyn [ 3 | u [ 4 ] oOHapyx)uBaeT yckopenue " a "' B popmyse
OINMCBHIBAIOIIECH PaBHOMEPHOE NPSAMOJIUMHENHOE JBWKEHHE Teja. UTO IPOTUBOPEUMT
["annuneeBckoit pusmke, HO HE MPOTUBOPEUUT CyMACIIEIIIEH, T.€. UIUOTCKOM ICEBIO-
HayKu co31aHHOM HproTOHOM - DlHIITENnHOM 1 uX nocienosarensimu ['OCITOJAMU
YYEHBIMU, orpunaronumu 3JIPABBIN CMBICJT, JIOTUKY u PA3YM.

VBbI, HO pazBuTe HAYKHM HEBO3MOXXHO 0€3 MOJHOTO OTPUI[AHUSI BHIMBICIIOB
HproToHA 32 €IMHCTBEHHBIM UCKIIOYEHUEM. HBIOTOH IEUCTBUTENBHO CHENal €IWH-
CTBEHHOE OTKPBITHE: CIEKTPAJIBHBIE JIYUH SIBJISIOTCS MPOCTEHIIMMH, T.€. MOHOXPOM-
HBIMU, - JUI1 4E€TO npojenan | JONOJHUTENBHYIO IBIPKY B XOJICTE U MCIOJIB30BAJ J10-
0aBOUYHYIO MTPU3MY U JOOABOYHBIN XOJICT.

MHoxecTBO (pakToB TOBOPUT, yTO HbIOTOH, CTaBIIEHHUK MCHAHCKONW MHKBHU3U-
11U, OBLIT IPE3UPAEM HE TOJIBKO KPYNMHEUIIMMH YUYEHBIMU CBOETO BPEMEHH, HO U COO-
CTBEHHBIMU CTy/eHTaMu. Ero 3amadeii ObII0O OMOPOYUTH TAUTUIICEBCKYIO Gu3nky. U
CENaB CBOE €IMHCTBEHHOE OTKPbhITHE HBIOTOH CTpalHO UCIyTrajacs UMEHHO NUHKBU3H-
IUH, HO THIEechaBue nodenuio. U 3assienue o 00kbeM OTKPOBEHUH - OTMa3Ka UMEHHO

OT UHKBHU3UIINH.



ABTOPY He yaanoch TMYHO OOHAPYKUThH CCHUIKY OOBSCHSIONIYIO CTOJb CHIIb-
HYI0 JI000Bb MHKBM3MIMKU K HBIOTOHY, HO 1O MHEHHMIO HEKOTOPBIX JUJIETAHTOB
uMeHHO HbI0TOH y4acTBOBaJ B CyAMJIUIIE MHKBU3UIUHU HAJl paboTaMu yYEHUKOB [ a-
JMIIes, 32 4TO ¥ ObUI MPe3UpaeM MBICISIIMMU JIF0IbMU cBOET0 BpemeHH. K coxanenuro,
npoTuBOoOOpcTBO MX ¢ HpIOTOHOM yBeno pa3BuTHE (PU3MKU B TYHNUK MOPOAUB DiH-

ITeNHA.

Koner moeii BcTaBxu 2

MO BCTABKA 3

Eme pa3 npo ucTopuio u He TONBKO.

Kak y>xe oTmeudanoch, COBpeMEHHbIE HAYKH YpE3BbIYaltHO OJHOOOKH U COOTBET-
CTBYIOT OlpejieeHuto "mceBaoHayku'. OmmOKy B HUX HAKAIJIMBAIOTCS U3HAYAIBHO U
HE NIepecMaTpuBalOTCs U3-3a KoHcepBaTUBHOCTU. [ToaTomy ABTOP npennpunsin mno-
MBITKY M3JI0KUTh CBOE BUJICHHE TJIOOATBHBIX UCTOPUUYECKUX M3MEHEHUN HA IIAHETE

3emud.

[Ipennoceuiku:

TBEPJIb oOpa3oBanack, Korjia Halla MjaHeTa HaX0JIWJIach B COCTOSIHUU - (ha3e
HBIHEIIHEN u1aHeTsl Mapc, T.e. naBHO. BepositHo, npesHocts TBEP/IU ucuncnsercs
JIECATKAMU MUJUIMOHOB JIET, HO HE MAJUIMAPIAMU JIET. HEI[HHKOBBIﬁ ITEPUO/] 6611
M €CTh BCEro OJINH, CM. puc. 39. JIEJHUKOBBIN ITEPUO/] Ha 3emite sBisieTcs pe-
synbTaToM ['JIOBAJIBHOT'O TTOXOJIOAAHUS, obycnosnennoro ynanenuem Coi-
HeuHoi cuctembl oT CTBOJIA CMEPYA Bcenennoit. I'JIOBAJIBHOE TTOTEIUIE-

HUE, o0ycnosneno Bo3BpauieHueM 1o cucremsl B CTBOJIL.



Ha JIEJJHUKOBBIU ITEPUOJ] BoznetictByeT 1500 - merHwmii ukn 3VUMA /
JIETO, cm. MO BCTABKA 1. Hekotopble HayYHbIE JaHHBIE TOBOPSIT, UTO U3BECTHOE
MaKCHUMaJIbHOE TT0X0101aHue 0110 puMepHo 30.000 jet Ha3as, Korja B OJJHOM IIUKJIS
noutu He Obuto JIETA. Takke roBopsT, 4TO Ha MNPOTSKEHUU HECKOJbKHUX CTOJIETUI
CKOpPOCTBh MOTEIIEHUs cocTaBiisia 0,5 C 3a cronerue. Toraa 3a 300 croneruii 3eMHuas
CpeHss TEMIIEpaTypa NOJbKHA Oblia yBenuunThes Ha 150 °C. Ipunumas, 4To Ha K-
Barope AQpuku ceituac cpeanss Temneparypa cocrasiser 30 +/- 15 °C, to 30.000 ser
HazajJ TaMm CTosi1 Mopo3 -120 +/- 15 °C. B Takux YCIIOBHUSIX HE BBDKUJIM OBl HU JIFOJIH,
HU 3BEpH, T.€. HUKTO KPOME MPOCTEUIIIUX.

B HacTosiiee BpeMsi FOBOPAT, YTO CKOPOCTh HoTeruienns npepbiaer 0,75 °C 3a
nocneanee cronerue. U3 MO BCTABKA 1 cnenyer, uto nocnenusas 3SUMA u otHo-
CUTEJIBHO HEMPOJIOJKUTENbHAS HACTYIUT B TeueHuH Onmrbkaimumx 100 set, 4to sKoObl
MIPOTUBOPEUHT YBEIMUMBAOLIEHCs ckopocTH norerieHus. Ho 3To He Tak. [leno B ToMm,
yto ['JIOGAJIBHOE ITOTEIUVIEHUE - pe3ynbTaT IBUXKEHUE CHUCTEMBI, B KOTOPYIO
BxoaaT Connue u 3emns k CTBOJIY, a 1500 - neTHni MK - pe3yabTaT JBHKECHUS
cucteMbl, B kKotopyto BxoasaT Comuie u 3emisi, B Topouae CIITMPAJIBHOI'O BbI-
XOJIA 110 C0KHOM IUKIIOUIO - ... - IUKJIOUIHON KPUBOM HAPYXKY / BHYTPh TOPOU/IA.
Hanee JIETO cosnanaer ¢ I'’JIOBAJIBHBIM ITOTEITJIEHMEM, ckopocTh moTernie-
HUS PacTET, YTO MHOTOKPATHO YCJIOXKHSIET Mpeackazanue terioo cmeptu KU3HNU
Ha 3eMJie.

Ho mMoxHO HagesThCs, 4To JIF0 11 MOTYT JOKUTH 110 3600 roja, eciu Oy IyT cTpe-
MHUTBHCS LEJIEHANIPaBIEeHHO K 3apoxacHuto n coxpanennto YEJIOBEUECTBA. Torna
y Hac €CTh MPUMEPHO 16 CTONETUI B TEYEHUH KOTOPBIX CPEOHSA TEMIIEpATypa 3eMIIU
MosxeT noauaThes Ha 32 °C mpu cpenneit ckopoctu B 2 °C 3a cTonerue, T.€. TeMIepa-
Typa Ha 3KBaTtope APppHKU BO3pacTéT 10 62 +/- 15 °C (koHeuHo, B TEHN).

O6001m1as 5T0 MOkeM yTBepkaatTh, uTo JKN3Hb Bo3MokHa Ha 3emiie TOJIBKO B

JJEJHMKOBOM IIEPUO/IE, B KOTOpOM MBI HAXOAUMCSI 1O CUX TIOP, U KOTOPBIM BCE



e JIBIKETCS K CBOeMY OKOHYatenpHoMY U 0e3 nmoBopotHomy ['JIOBAJIBHOMY I10-

TEIIJIEHUIO - koHity.
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C yuérom YCKopeHHH Bcex mpoueccoB npu AsuxkeHun no CIIMPAJIA Bcé

Bpemsi JKU3HU na TBEP/IM 3emuiin MmoxHO otueHuTh B 100.000 J1eT, 94TO IPOTUBOPEUUT
ncesno3HanusaM [OCITIOJ] YUEHBIX. Taxke HaXOJKU apXeoNOruuecKre: aBcTpaso-
MIATEK, MTOCEJICHNE HETPOB Ha 10KHOU okpanHe FOHON AMepuKH 3a101T0 JI0 3aceie-
HUSI AMEpUK UHJEeUIIaMu, TaHHbIE 00 SIKOObI U3MEHEHUSIX MOIIOCOB 3eMJIM U HEKOTO-

pBI€ ApYyTHE - HE UMEIOT JIOTMYECKOTr0 OOBSICHEHUS.
Nrak, TUITIOTE3A:

Panee onuceiBanocs, 4yTo nenpHas NoBepXHOCTh Mapca - n3navansHass TBEP/Ib,
ckopee Bcero paspbiBaercs B oosactu KOxxnoro [lomroca mpu BXOXKAEHUM TUTAHETHI B
CTBOJI CMEPYA BCEJIEHHO. SIapo 3eMiiu yBelnHuMBaeTCs - YBEITHUHBACTCS MO-
BEPXHOCTh 3emiid, npu ¢aktudyecku HemsmeHHoU momaaun TBEPJIA - Bo3Hukaer
okeaH. B pesynbrate Bpamienus 3emiun TBEP/Ib nocrenenno cron3aer ¢ CeBepHOTro
ITomroca.

ITox neiictBuem I'JIOBAJIBHOI'O ITOXOJIOJAHMA u 1500 - neTHUX ITUKJIOB
anpo 3emiu npu Beixoae n3 CTBOJIA ymeHpIIaeTCS U ABIILINUT, T.€. TO YMEHBIIAETCH,

to yBenmmunBaerca. TBEP/Ib 3emHas Tpeckaercs, JoMaeTcs U BHOBb coeuHsAeTcs. B



koHeuHoM cuete [ JIOBAJIBHOE ITOXOJIOJAHUE no6exnaert - sapo 3emiid yMeHb-
maetcs 1 noBepxHocth ennHor TBEP/IU pasnambiBaeTcst Ha O0JbIINE KYCKH - KOHTHU-
HEHTHI.

B nentpe TBEP/IU pacnonaraercs coBpemeHHas Adpuka, KOTOPYIO OTOSICHI-
BAIOT 10 YaCOBOM CTPENKE C ceBepa coBpeMeHHbIe: EBpomna, A3us, CeBepHast AMepHKa,
HOxnass Amepuka, Antapkruna u Asctpanus. B pesynerare pasznoma TBEP/IU co
BCEMHU T€OJIOTUYECKUMHU TEKTOHUYECKUMU TMOCIEICTBUAMU ABCTPaIUIO (PaKTUUYECKH
BBICTPEJIMBAECT B HAIIPABIICHUM IOrO-3amaj-3anaj, a AHTapKTHAY B FOT0-3alaJHOM
HarpasiieHUM. HaumHaercs nenHas peakuusi IOCIEA0BATEIbHOTO OTAECIEHUS I0sACa
IOxnas Amepuka, CeBepHast AMeprka U A3usi, KOTOPBIE 10 CHX IIOP UMEIOT ' CBA3KY
" 1 mpooJKatoT rpoiiecc " pa3BépTeiBaHus Adpuku ".

Nmes Takyro KapTUHY YK€ HE TPYAHO IMPEIIIONOKHUTh, YTO OCTHIBAHHE CYLIU
3eMiIu MPOUCXOIUIIO OT OKeaHa, okpyxasiuiero TBEP/Ib. A B uentpe stoii TBEPI1
O4Y€Hb J0JIT0 coxpaHsuioch nekio. 3Hauut JKM3HD na TBEP/IU pacnpocTtpansiach C
cesepa TBEP/IM no nepumeTpy - MosiCy 4epes 3amaa U BOCTOK K FOT'y M TOJIBKO MOTOM
K IICHTpY, T.€. K COBpeMeHHOI Adpuke. Tora MO>KHO MPEANON0XKUTb, UTO B TO BpEMS,
Korja B HeHTpe AQpUKH emé KWK JUHO3aBPhl, HA OTCOCAMHUBIIEHCS ABCTpaIuu
KWJIN TEIUIOKPOBHBIE MEJIKHE NEPEXOAHbIE POPMBI JUHO3ABPHI - MIEKOMUTAIOIINECS.

ABTOP saBnsiercst npusepxkeHueM teopun DBOJIIOLNN. A 3Ha4uuT MOXKHO 10-
IIyCTUTh, YTO B ITOCIEAHUNA MOMEHT B ABCTPAJIMH MOT IMOSBUTHCA U aBCTpaJIonuTeK. B
BEPCHIO, YTO ABCTPAJIONMUTEK MOT U3TOTABIMBATH JIOJKU U MYTEIIECTBOBATH 10 OKEAHY,
Ja’ke OT OCTPOBA K OCTPOBY, MO OOJBIIOMY cueTy He BepsT maxke TOCITOJA YUE-
HbBIE. ABctpanus, mOCTENEHHO CABUTAsCh K 10Ty, M30ekana CUJIbHBIX MOPO30B, HO
MMella 3MMHHE HOYHbIE 3aMOPO3KH. JKMBOTHBIE ABCTpalNU MPSITAJIA CBOUX JIETCHbI-
HIEN B CKJIaJKaX KOKU Y BBLKUIM. BO3MOXKHO NPSIMOXOXKIEHNE HE TTO3BOJIAIIO BBIKUTH
ABCTPAJIONMUTEKY B 3TUX YCIOBHSX.

Hcxoas u3 BBIIBUHYTOW THIIOTE3bI MOKHO OOBSICHUTH U IEpECesIeHne HerpoB,

YKC BJIAJACIOIIMUX HABBIKAMH JIOAKOCTPOCHHUS, Ha OJIM3KO PaCIIOJIOKECHHYIO FOKHYIO



yactb KOxxHOM AMepuku B pe3ynbpTaTe mpouecca "pasBopaunBanus Adpuku". U mu-
rpaiuio B 6osee paHHUM nepuoj AnuHo3aBpoB o CeBepHON AMEpHKE C ceBepa Ha IoT
MO>HO 00BIACHUTH "BeIUibITHEM" CeBEepHOU AMEPUKH K CEBEPY.

[IpoomkeHreM 3TOro Mpouecca MOXKHO OOBSICHUTh W MOCJIEIHUNA BCIUIECK
JJEAHUKOBOI'O ITEPUOJIA npumepHo 12 ThIcSY JIET Ha3a/, yKE MOCIE 3aCEICHUS
CeBepHOIl AMEPUKH 3CKMMOCAMU - UHACHIIAMU 1 MAMOHTaMH, U MO3AHENIIEE BBIMU-
paHre MaMOHTOB, YK€ MPEBPAIIAIOIIUXCA B CIIOHOB, T.€. JIbIceromuX. [IpuMepHo B 3TOT
K€ IIEpHOJI ceBepHee "BCIUIbIBaia" U A3usl, TIe MAMOHTBI )KUBILIUE U PAHEE B IOBOJILHO
CYPOBBIX YCIIOBHSIX MIPOCTO 3AJICACHEINH.

DTOT K€ MPOLECC MPOIOIHKAETC OTHOCUTENIBHO BsUIO U ceivac. Yepes 150 - 200
aeT JIETO coBmaner ¢ I'JIOBAJIBHBIM TIOTEIIJIEHMEM, aktuBHOCTh CoONHIIA B
Anpa 3eMJI BO3pacTyT, U BOSHUKHYT YCKOPEHMS, BbulamblBaromue EBpony Asuen ot
Adpuku, 1 nanpHenIne epeMenIeHUs] MAaTEPUKOB CO BCEMHU BBITEKAIOITUMU TTOCIIE/T-
CTBUSIMU.

Ecnu nuHO3aBpBI pacipOCTpaHsUIMCh C CEBEpa MO BOCTOKY U 3anany TBEP/IU,
TO C pa3pylLIEHUEM 3alaJHOTO MYTH MJIEKOTUTAIOIINECS PACTIPOCTPAHSIIUCH UCKITFOUHN-
TEJIbHO 10 BOCTOYHOMY ITyTH, T.€. uepe3 EBpory u A3ui0 U TOJBKO MOTOM B TIIyOb
TBEP/IU - ¢ BocToka B Adpuky. CTOUT HaIIOMHUTB, YTO COBPEMEHHAsi BOcTO4YHasi EB-
poma pacroJarajiach CeBEpHEEe COBPEMEHHOM 3aralHON A31H, a COBPEMEHHAS F0KHAs
A3us mpumbikana Kk BoctouHoil A¢puke. [locne oTkona A3uu a4 pacupocTpaHu-
JIUCH TI0 Bcel A(purKe M HEOTHOKPATHO UCXOAMIN U3 CeBEpHOU ADpHUKU B OJIUKHIOIO
A3zuto u Eponty. [Ipu 5TOM B BOCTOUHOM A3UH CaMOCTOSTEIBLHO pa3BUBaIach CTapeil-
11asi paca MOHTOJIOUJIOB.

MoOXHO TpeAnoJIOAKUTh, YTO HA HayaJbHBIX H3Talax MpPOLECC Pa3pyLICHUS
TBEPJIN npoxoauin o4eHb ObICTpO 0e3 oOpa3oBaHusi Mopei. Brocneacteum us - 3a
MaJIoro pasmepa sijpa 3eMJId B JIEJHUKOBBIN ITEPUO/] MPOIIECC MPOTEKAT ME-

JieHHee B OCHOBHOM 1o AeiictBueM 1500 - nernux nukiioB. TBEP/Ib pactsaruBanace,



BBICOTA €€ B 3TUX MECTaX YMEHbINAJIACh U TP Pa3pbiBax Ha TPAHUIIAX MATEPUKOB 00-
Pa30BaIMCh HU3MEHHOCTH - MODSI.

ABTOP nomyckaer Bo3moxkHOcTh ommOounoctu ['MITOTE3bI, nmenHo mo-
stomy oHa ['MIIIOTE3A. Ho u npyrux 10CTOBEpHBIX TMIIOTE3 B COBPEMEHHON HayKe

HCT, KPOMC 6€CHGJ'II>HOFO ABH)KCHUA MATCPUKOB Tyda - CrOJ1a U O6paTHO.

Konen moeit BctaBku 3

MOJ BCTABKA 4

I''TIOBAJIBHOE TTOTEITJIEHUE u xak ¢ 3TuM 60poThCH...

Kax yxxe ormeuanocs, [JIOBAJIBHOE TTOTEIIJIEHUE rno6ansHo 1 HUYEro ¢
3TUM ciaenath Henb3sa. Kpome kak coznate HEJIOBEUECTBO — KOMAH/JLY, coctos-
uryto u3 paBHbix YEJIOBEKOB, nenaromux oiHy o011yto 1 BceX paboTy U UMeEro-
mux obmryro LIEJIb. T.e. stu YEJIOBEKU nomkHb ©IMETH paBHBIE TIpaBa U 00s13aHHO-
CTH, HalpuUMep, Kak B MOXOJ€ WJIM Hay4yHOHM skcnenuuuu. Ho B Hamem oOmiecTe
JIIOICTBA JIFO/JIM Bo3BpaIlasich U3 3KCIEIUIIMN BO3BPAILIAIOTCSA B M3HAYAJILHOE HE-
paBenctBo. Y UEJIOBEUECTBA »storo e Oyaer, T.k. He Oyaet konmna [[EJIN - BbI-
XKUBAHUIO. Ho ecnu 310 Bee ke npousoiaet, To YEJIOBEUECTBA He Oyner u
JIFOJICTBA ne Oyaer - BeimpeM. [loctaBum onmmxkainiinyto [{EJIb u TPEBOBAHNU A,
npeabsaBisiembie K YUEJIOBEKY u UEJIOBEUECTBY.

IEJIb: epeceus BHYTPEHHU KOCMOC, cM. puc. 39 0CHOBHOTO TEKCTa.

TPEBOBAHMUSA: Oto myremecTBue OyneT NpoAOKAThCSA AECATKH THICSY JIET.
YEJIOBEKMU OyayT *KUTh B 3aMKHYTOM MPOCTPAHCTBE, MMUTATHCSI PErC€HEPUPOBAHHOM
BOJIOM ¥ CHHTETUYECKOM MUIIEH, BCIO CBOIO KU3Hb YUYUThCA U paboTaTh Ha Ojaro o0-
IECTBA, T0OPOBOJBHO YXOJUTh U3 XKHU3HU I OCBOOOXKACHUS IPOCTPAHCTBA HOBOMY

ITIOKOJICHHUIO ITO IIOKAa3aHWIO U C ITOMOIIIBIO MEIUIIMHBI, IT'aCUTh JIFOOBIE KOH(l)J'H/IKTBI B



kparyaiiiue cpoku. Eciu JIFOCTBO - XKECTOKOE OBIIECTBO JIIOJEM " T51-
Hymux onesuto Ha ceds ", To YEJIOBEUECTBO - XECTKOE OBIIECTBO, raoe YE-
JIOBEKH OyayT >kUTh 1O CTPOTUM IIpaBUJIaM, HApYyIlIEHHE KOTOPBIX OYIET KapaThCs
camum YEJIOBEYUECTBOM, T1.e. BceM oOmiectBoM, a He otaciabHbiMu BJIACT-
HbIMUA JIIOAbMMU. T.e. HEJIOBEUECTBO - BE3BJIACTHOE OBIIIECTBO.

1. EJIUHBIN SI3bIK

J1st co3anust HOBOro 0OIIECTBAa HEOOXOUMO CO3[JaHUE YHUBEPCAIBLHOTO A3bIKA
oOLIeHus, AJI1 KOTOPOIO Jy4YlIe BCEro MOAXOAAT MPaBUIa PYCCKOTO SI3bIKA:

1) Onna 6ykBa - OJIUH 3BYK;

2) Kak cipImurcs, Tak ¥ MUIIEeTCS;

3) CMbICTIOBBIE KOPHU, TPUCTABKU, CYPHUKCHI 1 OKOHYAHUS;

4) B CJIOKHBIX CUTYaIUSIX JOTIOTHUTENIbHBIC MTpaBuia 0€3 UCKIIOYEHUH.

[lo OonpmIOMYy cueTy MpaBHIIa PYCCKOrO sI3bIKa MPOTHBOpEYAT peaausiM pyc-
CKOro s3bIKa. [loaTomy EJIMHBIN S3bIK He Oyznet pycckuM si3bikoM. Hampumep, ot
yucnurensHoro OJIMH Oyaet npousBoauthes onenka OJIMHUIIA, a ot cnosa EJIMH
B CMbICIIe T1enbii OyneT paccmarpuBarbest EJJIMHULIA conrednol cuctemsbl Kak coo0-
niectBa CoJiHIA, TUIAHET BCEX U CUCTEMHOIO MycCOpa, B TOM YHUCJIE HUCKYCCTBEHHBIE
ciyTHHKM 1 Mereoputhl. Torna u ot ciosa I[EJIb momyunm ciosa LIEJIBIA wmm
[{EJIbHBIN YEJIOBEK, xax YEJIOBEK siBmstrommiicst I{EJIBIO 00CYXKIeHUS.

EctecTBeHHO Takol MOAX01 MPOTUBOPEUUT PEATIUSIM PYCCKOTO S3bIKA, T/I€ HAIU-
CaHME CJIOB MPOTHUBOPEYUT MpaBuiiaMm, Harpumep, napamltOr. Taxxke mo MHeHuo AB-
TOPA cnenyet 3anpeTuTh JBOWHBIE COTJIACHBIC B IPUCTABKAX, KOPHIX U CyduKcax.
Heob0xoanmo 4To0bl NPUCTABKU, KOPHU U CYP(HUKCHI OTpaHUYMBAIKCH 3 - Ms, 4 - M
OyKBamH.

Her HeoO6XxoauMoCTH CO3MaHUsI OTPOMHOTO SI3bIKa 00BEMOM B MIJIJTMOH CJIOB.



Heobxoammo co3ganue 6a30BOTO S3bIKa CO CIIOBAPEM HUCIIOIB3YEMBIX KOPHEH, TPUCTa-
BOK, Cy(h(pMKCOB 1 OKOHYAHUH U PABUJIAMH CIIOKEHUS U3 HUX clIoB. [Ipu 3TOM He Ha0
3acopsATh 0A30BBIN A3BIK TAKUMU CIOBaMH Kak 11y0a, Oyder u T.1. Bee 3T ciioBa Bblii-
YT U3 ynoTpeOaeHus u 0y1yT OOBACHATHCS B COOTBETCTBYIOIIMX TOJIKOBBIX CIIOBAPSX
C IOMOIILI0 0A30BOTO SA3bIKA /JIsI TIOHUMAHUS CTAPbIX UICTOYHUKOB MH(POPMAIIUH.

B OynyiieM nosiBUTCSt COOCTBEHHBIHN pacIuPEHHBIN S3bIK U BO3MOXKHO OYyJIET OT-
pemaKTUpOBaH W 0a30BBIN S3BIK. Takke HEOOXOAMMO HCKIIOUCHHUE CJIOB MMEIOITUX
OJIHO U TO K€ 3HAYeHHE, T.e. CHHOHUMOB. [[11s1 co3manust 6a30BOro si3bika HE0OX0AUMO
M3y4yaTh KOPHU CJIOB B JPYTUX SI3bIKAX HA MPEIMET BHEJIPEHUS UX B 0a3y, C IENbIO 3a-
MEHBl aHAJIOTUYHBIX KOPHEM PYCCKOro si3bIka, Kak 0oJiee MOAXOISAIIMM IpaBUIaM
EJMHOI'O A3bIKA.

He crout BkiitouaTh B 0a30BBIi S3bIK Ha3BaHUSI MECTHOCTEH, )KUBOTHBIX, pPacTe-
HUU - JUIs1 3TOTO MO>KHO MCTOJIb30BAaTh BPEMEHHBIN PACIIUPEHHBIN S3bIK HE UMEIOIIUI
KECTKOTO MOAUYUHEHUS MpaBUiiaM 0a30BOTO S3bIKA.

EI[I/IHBIﬁ A3bBIK, Hay4HBIN S3BIK, MEIULIMHCKUNA A3BIK U JIPYTHE CICHTOBBIC
S3bIKM - CYTh 0JIHO U Toe. YEJIOBEK nomkeH moHMMaTh 0 4éM MAET pa3roBOp HAXo-
IsCh B 1000# rpymnme. B pycckom sizbike 33 OykBbl. Eciiu clioxkHBIE TJIaCHBIE pa30UTh
Ha 3BYKH - OYKBBI, TO U3BMEHUTCS UX HalMCaHue: Wa, Ho, 1y, iu, H3. Bo3MoOKHO 00B-
€MHEHNUE MATKOTO U TBEPAOT0 3HAKOB KaK 3HAK pa3beAUHSAIONININ MPUCTABKY U KOPEHb
Y CMATYAOUIMK B IPYTUX ciaydasx cornacHele. B takom cinydae B EJIMHOM A3BIKE
oyner 27 OykB. Hanncanue MoxeT OBITh 3 - X BUIOB:

1) BykBamu - 00bIYHOE TUCHMO;

2) Crenorpadus - CTpOYHOE MUCHMO YNPOIIEHHBIMU 3HAYKaMU OYKB - CKOPO-
TKCh;

3) Uepornudamu - 4-e BepTUKaIbHbIC TUHUU TI0]T 0011Iel TOPU30HTATILHOM uep-
TOM - IIanmkoi, 0003HAYAOIINE TOCIEAOBATEILHO MPUCTABKY, KOPEHb, Cy(pPukc u
OKOHYAHHUE, T.€. ueporiud ecTh coBO. BykBbI MOKHO 0003HAYaTh YEPTOUKAMHU €IH-

HUYHOW JIJIMHBI, UCXOJSAIIUMHU OT BEPTUKAIBHOM JIMHUU T10J yraamu B 45°, 90°, 135°,



225°,270° u 315°, KOTOpbIE MOTYT OKAHYMBATHCS YEPTOUKAMU MTOJIOBUHHOM JJIMHBI JI0
2-X IITYK HalpaBJIEHHBIX K MUCXOAHOW BEPTUKAIBHOU JIMHUM, JIMOO BBEPX WJIM BHU3.
Bo3MoxkHa pa3paboTka CMUMBOJIOB 3HAKOB MPEMUHAHUM, KOTOPbIE MOYKHO JOOABJIATH B

ueporiud B TMHAN OKOHYAHUH.
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Bce Tpu Hanmncanus umerot ceou npeumyiectsa 1 YEJIOBEK nomxen BinaaeTh

MU BCEMU.

2. TINIIA

Ceituac Poccus, CIIIA, Kutail ycTponian roHKy 1o kKosioHu3auuu Mapca. 9To
MPEXKIEBPEMEHHO, XOTsI U MPaBHIIbHO. HeBO3MOXKHO pemiaTh mojo0HbIe MpobdieMbl 0e3
npeaBapuTenbHoro pemnieHus npooiaemsl nutanus. B CCCP yxe neITauCh €€ pelmTh
npu pazpaborke obmexkocmuyeckux 3anad. [ JIOBAJIBHOE ITOTEITJIEHUE npuge-

ACT K YMCHBIICHUIO IIOMA/n CYIIH, T.C. K YMCHBIICHHUIO IIJIOJOPOJHBIX ITaXOTHBIX 3C-

" "

Menb. [Ipu aToM yBenuueHue TemmepaTypbl MPUBEIAET K YBEIMUCHUIO " ypoKas
mianktoHa u Bogopociieid B OKEAHE. 3nauut Ha nepBom stamne OyaeT HeoOX0oauMo
3aHIATHCS MOPETPOAYKTAaMH, B TOM YHUCJIC MX BBIPAIIUBAHUEM B MPHUOPEKHBIX MOpE-

dbepmax, 4TO CHUMET MPOOIEMy TOJIOJIA U TIPU SHEPTETUUECKOM KPHU3HCE.

3. IEPEXO/] OT JJIOACTBA K UEJIOBEYECTBY



OTO 3BONIOUMOHHBIA MPOLECC U €r0 3aTSATMBAHUE METOJIOM HUYETrO HE JACJIaHUs
MPUBEAET K €CTECTBEHHOMY BBIMUPAHUIO CYIIECTBYIOIIETO COOOIIECTBA. Y CKOPEHHE
ero nact manc 3apoxaenuio YEJIOBEUECTBA.

Koneuno B nepByto ouepeab TOJKHBI O0bEIMHUTHCS MCCIIEIOBATEIN U MTO3HA-
BaTeJU BCEX CTPaH (B LIMPOKOM CMBICIIE 3TOTO CJIOBA BCE JIOU - yu€Hble). OObenuHe-
HUE CTpaH JIOJLKHO MpoxXoauTh rpynmnamu. [lepsas rpymnma: Poceus, Kurait u Unnus.
Bropas rpynmna: crpansl EBpornsl u apabckuie ctpanbl. B 3Toii rpynne MHOTO MpOTHUBO-
peunii 1 00beIMHEHHE B HEH MPOU30MIET 3HAUUTENbHO No3ke. Tperbsa rpymnmna: Ka-
Haga, CIJA, Mekcuka. I'pynmna cioxHo nporuosupyemas, T.K. umeHHo CIIA Oynyt
aKTUBHBIMU MPOTUBHUKAMU co3fianus HoBoro ooOmiectBa - YEJIOBEYECTBA. Yer-
BEpTas rpynna: crpansl FOxHON AMEPUKH.

OO0benuHeHne B rpynmnax OyJeT IpOUCXO0IUTh B HECKOJIBKO ATanoB. Ha nepBom
sTane OyayT MPOMUCAHbI 30HBI JJOKAIBHOTO MPOKUBAHUS CTAPOTO 3THOCA U 30HBI COB-
MECTHOTO IPOKMUBAHMSI HOBOT'O IPpyINIIOBOro Hacenenus. [lo Mmepe pa3Butusa odpas3oBa-
HUS CTapblil 3THOC UCUE3HET. B 30HY /U1 NMpOKKMBaHUA NEPEXOAHOTO co00IIecTBa OY-
YT NPUXOJUTH MOJIOABIE U 3I0POBBIE JIFOAH 0€3 PACOBBIX, HAIIMIMHBIX, HAIMOHAIBHBIX
U PEMTUMO3HBIX NpeayoexaeHuil. OHU CTaHyT CTPOUTEISIMH 3TOTO MEPEXOHOrO 00-
niecTBa. 1 TOIpKO Yepe3 HECKOIBKO MOKOJIEHUN MOJIOABIE U 3I0POBBIE JIFOAHU U3 3TOrO
MEePEXO0IHOr0 OOIIECTBA CTAaHYT CTPOUTESIMU HOBOTO OOIIIECTRA.

Kaxk 6p110 mokazano YEJIOBEUECTBO nomxHo mokuHYTh 3emitio uepe3 1600
neT. MoseT nmoka3arbcsl, 4To 3TO 04€Hb 0oJbIoi cpok. Ho 310 He Tak. Tonbko npu-
snanne DHEPTETUYECKOW MOJIEJIM MUPA 3aiimér B Jy4YlIeM ciaydae S5 JieT.
CronbKo ke 3aiMET mpopaboTKa MEPBUYHOTO Y4eOHOTO MOCOOUS. 3HAYUT MAacCOBOE
MPUILIECTBUE CTPOUTENEH MEPEXOAHOr0 00IIecTBa OYJET BOZMOKHO TOJIBKO JIET Yepe3
20. 1 B aTOM ciyuae Hadamo OCBOCHUS IIEHTPATbHON AQPHUKU CTaHET BO3MOKHBIM B
31MY 2100-x ronos.

CtpouTenbcTBO OCHOB HOBOTO 00111ecTBa Takxke 3aiiMET He menee 100 ner. T.e.



200 net u3 1600 yiiaeT TONBKO Ha 3apOXKACHHE OCHOB HOBOTo obmiecTBa. OcBoeHUE
HEHTPaIbHOU A(PPUKH HAYHETCS C MOPCKUX / OKEAaHMUECKUX MOOEpPEexkHil, KOTOpbIE OY-
YT 3aCeisThCs JIIOJbMU U3 NEepexonHoro obmecrtsa. OHM OynyT pa3BHBaThb MOpE-
dbepmbl, pp160710BcTBO. OHU OYAYT UCCIIEIOBATH T€0JIOTHIO, CTPOUTh MUHHU3aBO/IbI, pa3-
MedaTh Oyayliue CTPOUTENbHBIC TUIOMAAKU. VX JeTH, moB3pOCieB, HAYHYT CTPOUTH

MIEPBBIA TOPOJCKOM JIOM - KBapTal.

4. )KJIbE

OcBoeHue 1eHTpabHON A(QPUKHU CBA3aHO C HEKOTOPHIMHU TpyAHOCTAMU. OaHa
U3 HUX - TeMrieparypa. Jlnem ona gocruraer 50 °C B TeHH, a HOUBIO oIlycKaerces 10 15
°C. Xopo110 npucrnocoOnINCh K TAKOMY Ilepenaay TeMneparyp TepMuTbl. OHH CTPOST
MYpPaBEHMHUKH - TEPMUTHUKH U3 BETOUYEK U IIIMHBL. TeMreparypa BHYTpY TEPMUTHUKA
nepxkutcs cradbunbHoi B 20 °C.

C apyroil CTOpOHBI, HAM HW3BECTHBI MYEIHMHBIE COTHI. lllecTnyronbHbiE CTPYK-
Typbl UMEIOT MaKCUMaJIbHBIE ITApaMETPbI IPH BO3MO>KHOCTU CTBIKOBATh UX MEXKIY CO-
oot 0e3 3a30poB. TakuMm o0O6pa3om LenecooOpazHo CTPOUTh B AQpHUKe ropoj] Ha MUJI-
JAuap JKUTeJlel U3 TOMOB - KBapTajioB B JOpME MCEBJOKOHYCOB COOpaHHBIX U3 OJIMHA-
KOBBIX COTONOJJOOHBIX apPMATYpPHBIX KOHCTPYKIHUH.

Jlist Gosibliel CECMUYECKON YCTOMUYMBOCTH COTOBBIE STYEHKH MOKHO KPENUTh
MEXIy COOOM XOMYTaMHU - CTSKKaMH pa3iuyHON NIUHBL. [Ipu CHUIBHBIX pBIBKaxX XO-
MyTbI Oy1yT pBaThCS MOCIEI0BATEIBLHO B 3aBUCUMOCTH OT JUIMHBI, Tacsi UMITYJIbC pa3-
PYILIEHHUS U COXPaHSss HEIOCTHOCTh Y3JI0B KOHCTPYKIMU. C HABECHBIMHU CTEHAMH - I1IU-
TaMH COTOBBIE KOHCTPYKLIMM MOKHO IPEBpPAILATh U B KOMHAThl, © B KOPUAODPHL, U B
OoJbIIME TOMEIIEHUS Pa3IMYHOro Ha3HaueHus. B nome - kBapranie moau Oy1yT KUTh
B HAapY’KHBIX [IOMEUIEHUSX, YTO ACT Psi IPEUMYILECTB:

1) Houbto MOXKHO OTKpPBIBATh HapYHbIE€ OKHA / IBEPHU U IOUYBCTBOBATH HOUHYIO

npoxjiamy.



2) HapyxHbie cTeHbI / OKHA / IBEpU MOXKHO 3aBECUTH (DOTO3IEMEHTaMHU, IPEOO-
pa3ymoIIUMHU CBET B 3JICKTPUUECTBO, U BCSI IOBEPXHOCTH JI0Ma - KBapTayia Oy/JeT reHe-
PaTOpPOM 3JIEKTPOIHEPTHH B THEBHOE BPEMSI.

3) B ciiyuae noskapa uiu pa3pyieHus Jr0A1 CMOTYT pa30exaThcs B pa3Hble CTO-
POHBI H30€erast JaBKH, T.€. IOKHUJIaTh OMacHble MecTa 0€3 MaHWKH - OPraHU30BaHoO.

4) [ToM - KkBapTal B BUJIE IICEBJOKOHYCA MO3BOJIUT CJIE1aTh aBapUIHBIE CITyCKO-
BBIE )KeJI00a, MpeAHa3HauYEHHBIE JIJIsl CHACEHUS B IIEPBYIO OYEPEb )KECHILHH C JEThMHU.

OnHa HapyXHas coTa - KOMHaTa »Wiasg Ha OJHOTO YeJIOBEKa, OJJHA CEMbs C
JE€TBMU - 3 COTBL: MYXCKasl, 0a0bsl U I€TCKas - 3aKOH ISl BCEX OJUH.

BHyTpeHHee npocTpaHcTBO OYET UCIOIB30BAHO 1JIs1 padOYHNX MOMEILEHUH, 0-
MEIICHUN JIsl 3aHATUS CIIOPTOM, 3APABIYHKTHI, SICJIM, MECTa OTJbIXa U COEITUHUTEIIb-
Hble Kopuaopsl. JIrogu OyayT B cBoei Macce )KUTh U pabOTaTh Ha CBOEM ATaXKe. ITO BO
MHOTOM CHHU3UT MOTPeOHOCTh TpaHcmoprta. [Ipm MakcuManbHOM AMAaMETpe AoMa -
KBapTana B 1 KM, MakCUMaJbHBIN MyTh HA PabOTy Takxke cocTaBUT 1 kM. Mexny 1o-

MaMH - KBapTaJlaMH OyyT IPOXOJUTh FPY30BbIE JIEKTPOTPAHCIIOPTHBIE U BEIOCUTIE-

HBIC ITYTH I10 COCOINMHUTCIbHBIM TOHHCILAM.
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[To TonHensam Oyner nepenaBaThCs MUIA, BOAA U CTPOUTENBHBIE MaTepUabl U3
noceskoB. Bce omacHbie paboThl OyayT mpou3BoAUThCS B mocenkax. ADC He Oyner,
T.K. CEHCMUYHOCTb MpPEBBICUT 12-T OanbHyo mkany. [Ipu konuuecTBe kuTeieil B
25.000 4genoBeK B 1OME - KBApTAJIE IPU MAJIBIX MEKKBAPTAJIBHBIX PACCTOSIHUAX FOPOL

- MUJUIHapep OyaeT 3aHUMaTh Iiona s HeMHoro 6ojee 200%200=40.000 KM-.

5. KPEJUT

CToUMOCTh MPOKUBAHUS OJTHOTO YEJIOBEKA OY/IET MOACUMTAHA B PEAIbHBIX JKH3-
HEHHBIX 3aTpaTax v KaxJa0oMy YeJIOBEKY, POKIEHHOMY M0 MEAUIIMHCKOMY MTOKA3aHHUIO,
OyJeT mpeloCTaBIeH 3TOT KPEIAUT.

Kaxnas 6aba, poausiias u criapiiasi oOIIECTBY TPEX 310pPOBBIX aerer 10-yet-
HEro Bo3pacTta 0y/IeT CYUTATHCS MOTACUBIICH KPEIUT, T. €. UCTIOJHUBIIEH CBOIM 0abwuii
noJir. My>KHK JT0JDKeH Oy1eT B TEUCHUH KU3HU TTOTACUTh CBOM JIMYHBIN KpenuT, 0aduit
KPEINUT U "OTCPOUYECHHBIN" KPEINUT HA NOABEM HA HOTH TPEX AeTer. MyKHK moracus-
U TpU KpeauTa OyAeT CUUTAThCs TpakaaHuHOM. baba, moracuBIias Tpu KpeauTa
OyJIeT CUUTAThCS TPAKIAHKOM.

JIBa kpenuta oTpabOTaHHBIX CBEpX 0abbero mosira u "OTCPOUYCHHBIN" KpPEIuT,
KOTOPBIH MOTACAT B OyAyIIEM JETH, TOMIYT Ha pa3BUTHE 00IIECTBA: HAYKY, MEAUITUHY,
PYKOBOJISIIME TOJDKHOCTH, aHATUTUKOB U T.JI.

['paxxnane u rpaxmaaHky OyAyT y4aCTBOBATh B BHIOOPAX M BBIIBUTATHCS HA PY-
KOBOJIIIIME JOJDKHOCTU. Ecnu y rpaxkaan Oyner 0osee 3-x KpeIUuTOB, TO OHU CMOTYT
MCIIOJIB30BaTh U3JIUIIKY KaK JCHEKHBIN YKBUBAJICHT ISl TOKYIKH Y 00I11€CTBa JOTOJI-
HUTEIHLHOTO KOMIBIOTEPA WM MOKYIKH CTPOUTENIBCTBA OTACIBHOTO KUJIbsI, HEO0XO0-
JMUMOTO JIJIs JajdbHEeWIe paboThl, B YKa3aHHOM U COTJIACOBAHHOM MECTE U T.]I.

Omnatel Mexay rpaknanamMu He Oynet. [lopya 4y»Koro KOMIbIOTEepa MOBICYET

3aMeIleHne MUCTIOPYSHHOTO OOIIECTBOM, & BHHOBHUK BO3MECTHUT yIiepO 0OIIecTBY B



JNBOMHOM pa3Mepe. [Ipy Hanuuuu KpeUTHBIX U3JIMILKOB I'PayKJaHe BCKIAI4YUHY CMO-
IyT OpraHu30BaTh HOBBIE IIPOM3BOJCTBA HA KOTOPBIE y OOIIECTBA B TAHHBIA MOMEHT
HET PECYpPCOB, T.€. MBITaTbCSl YCKOPATH Iporpecc. B 3ToM ciydyae mpu yJauHoH Io-
IBITKE OOIIECTBO BEPHET MM 3aTPAThI B JBOIHE.

Bce kpeauThl y Kaxxaoro OyyT paclucaHbl U B CiIydae BIOOPOB IpaxaHe 0y-
IOyT paccMaTpUBaTh KaHIUIATYphl IO KOJIUYECTBY M KaUeCTBY OTPAOOTaHHBIX KpEIu-
ToB. TakuM 06pa3oM, Bce KaHAUIATYPHI OyAyT nmpo3pauHbl. Yem OombIiie rpakiaHe ae-
JaroT JIs 0011IeCTBa, TeEM OOJIbIlIE yBaKEHUS OOLIECTBA K 9TUM IrpakJaHaM. 3HAUUT He
OyzeTr OJaTHBIX MPOTAJIKUBAHWUWA, B3SITOUHUYECTBA, MOJIUTHYECKOTO BpPaHbs, KA3HO-
KpaacTtBa u T.1. He Oynet undasuuu, T.K. He OyAET AeaHusl KpeaUuTOB U3 BO3yXa.

3arpaTbl BpEMEHH y BCEX CIOEB OOLIECTBA JTOJKHBI OIJIAYMBATHCSI OAMHAKOBO
1o HopMatuBaM. PaboTa (usndeckas 10KHA OIJIAYMBATHCS TONOJHUTEIBHO, T.K. Tpe-
OyeT OOJBIIMX 3aTpaT Ha BOCCTAHOBIIEHUE OpraHu3Ma. B cBs3M ¢ yclioBUSIMU HOpMa-
TUBHBIN pabouuii 1eHb JOJKEH COCTaBIATh 4 yaca npu rpaduke paboThl Yyepes JACHb.
Ecnu 6purana 3a 6 pabo4nx 4acoB BBIIIOJIHSET JBOMHON HOPMATHUB, TO OILJIATa I0JKHA
MIPOBOJIUTHLCA IO pe3yJsibTaTy. BeiOpaHHOE PyKOBOJCTBO CMOXKET paborath 1o 8 - 12
4acoB MIOCMEHHO 10 BHIOpaHHOMY rpaduKy, T.K. HET 3aHATUH Pusnyeckux. Omnara Oy-
JIeT MPOU3BOUTHCS MO 3aTpaTaM BpeMeHU. Takum oOpa3zom, yac paboThl pyKOBOJIU-

TeJIsl JOIHKEeH OBITh OIJIAYeH B MEHBIIIEM pa3Mepe, YeM HOPMATHBHBIN yac paboyero.

6. 3JI0POBBE

C KaXXJIpIM ATArioOM pa3BUTHS HOBOTO OOIIIECTBA MOAXO/ K 3J0POBbIO JI0/ICH OY-
neT Bcé xkéctue. byeT MpoBOANUTHCS CceleKIMOHUpoBaHue roaei. Cenekuus 310po-
BBIX JIIOJIEW MPEeAyCMaTpPUBAET OTKPBIThIE MEAUIIMHCKUE KapThl Ha KaXJIOT0 C yKasa-
HUEM BCeX ero 0oJie3Hel u 00Jie3Hel MPEIKOB B HECKOJIBKUX MOKOICHUIX. Y MyKuKH,

u 0a0bI OyyT ONBICKUBAThL ce0e Mmaphbl UCXO/I U3 MEAUIIMHCKUX MMOKa3aHu. 3Has O



CBOMX BPOXAEHHBIX HEAYTrax M MPEApacloOKEHHOCTAX K KakoMmy - J1ubo 3a0oseBa-
HUIO, OHU OyAyT MOJBICKMBATH ce0e Mmapy ¢ MHBIMU MOKa3aHUsMU. Tornaa mo Teopuu
BEpOSATHOCTU 0a0bI OyIyT pokaTh 4-¢ pa3a: oJIuH peOCHOK OYyIeT 3J0pOBEE CBOUX PO-
JUTEIEH; TBOE YHACIIEIYIOT Ty UJIH UHYIO O0JIE3Hb - UX YPOBEHB 3/10POBbsI OYAET TaKHM
e Kak y poAuTeNel; oluH peOeHOK YHacaeayeT ooe 00yie3HU poauTeselt - oH OyaeT
YMEPIIBIIEH.

ABTOP npeanosnaraer, 4To MequIMHa He OyI€T CTOATh HA MECTE U TUarHOCTHKA
pazoBbeTcs. Hanbouee 310poBbie o OyayT ®KUTh B ropojax. Eciiu ux 310poBbe 1o-
mAaTHETCS, UX OYJyT MNEPEBOJIUTH B MOCEJIKHU - COYTHUKU WM MPUMOPCKUE MOCEIIKH,
IJIe OHU CMOTYT MPOJOKUTH pabOTy Ha Oy1aro o0IIecTBa, Wik B O0JIBHUILIBI TIPU MPHU-
Mopckux nocenkax. [Ipu stom Hano yuuteiBath, yTo BPAY - 3Tr0 XPYPI'. He XU-
PYPI" o3nauaer HE BPAU. Bpau Haxoasmuiics B 3/[paBIIyHKTE 00s3aH OKa3aTh BCIO
HEOOXOMMYIO0 MOMOIIb O0JIbHBIM. Eciu Xupypr He onepupyeTt no rpaduky Uid 1o
BO3pacTy - u3padboTayics, TO OH CTAHOBUTCSI BpauOM BCIIOMOraTesbHbIM. Takum o0Opa-
30M OyIyT MEIMKHU: CTYJIEHTBI - CAHUTAPbI, XUPYPrd M BCIOMOTATEJIbHbIE BPaUM C

OOJIBIIIM OIBITOM Pa0OTHI.

7. IETU, CTIOPT

3aHATHA JETel CIIOPTOM HAYHYTCS HA PAHHUX CTaIusAX pa3BUTHUA. | MMHACTBI
LMPKa 3aHUMAIOTCSI CO CBOMMMU JIETBMHM C paHHET0 Bo3pacTa. CylecTByeT JBUKEHUE:
[InaBaTh paHblie, yeM XoauTh ". [11aBaHre HE TOJNBKO XOPOIIO PAa3BUBAET TEJIO, HO B
YCIIOBUSIX LEHTpaIbHOW A(pUKU SBIIIETCS COBEPIICHHO HEOOXOIMMBIM. A TaK Kak
BO3paCTHBIE JIIOJIU OYIyT U3 ropojia Che3kKaTh B MOCEIKH B TOM YHCIIE U IPUMOPCKHE,
TO 3TO OyJEeT UMETh U npakTuueckuit 3¢ dext. Hemnoxo ymeTs miiaBaTh U IpyruM xKu-
TEJISIM IIPUMOPCKUX IOCEIIKOB.

OcHoBHbIE 00s13aTeIbHBIE BUABI CIIOPTA - TO THMHACTUKA + MJ1aBaHue + caM0o.

Ho 10 nmet aetu OyayT u3ydaTh THMHACTHKY W TJIaBaHHE I0J HAOJIIOJEHUEM Bpauel,



TpenepoB, poauteneil. [locae 10 net netn OyayT yXOIUTh B MIKOJBI PACHOIO0KEHHBIE
0 TIEpUMETPY Topoa. TaM OHU Takke OyIayT ocBamBaTh OOPHOY camM00, OCHOBBI JKH-
Ths B OOIIECTBE PABHBIX, CAMOCTOSTEIBHBIN TPY/I, T.€. 0€3 OMEKH POAUTEINICH.

[Ikosbl OyAYT CTPOUTHCS MO TEXHOJIOTHSIM JIOMOB - KBapTaJIOB, HO OyayT ucC-
MOJIHATHCS B BUJIE KJIACCOB - IIATPOB BOKPYT OOJIBIIOTO IEHTPAIILHOTO MIaTpa B KOTO-
poMm OyayT pacroyiaratbCs: CTauOH, OacceilH, MyHKT MUTaHUs, 3APaBIYHKT, MECTO
IPOKMBAHMS TPEHEPOB - YUUTENEH, epcoHana u T.1. Kiaccsl - maTpsl OyayT s npo-
KUBaHUS U y4E€ObI feTeil. Tam OyayT oTaenbHbIe TOMEIIEHUS ISl 3aHSTHS CLIOPTOM U
COBMECTHOT'O MPOBEJAECHUS HEKOTOPBIX 3aHATHI. 3aHATHE CIIOPTOM Pa30BLET (hr3MUE-
CKHE JIaHHbIC JIETEH, YTO MO3BOJIUT UM BBIPACTU B JItOJeH He Oosdmuxcs Gpuznueckoit
paboThl U yrpo3 pu3nuecKko pacrpasbl.

ABTOP He yTBepaaeT, 4To Ipyrue BUAbI criopTa OyayT noj 3anpetoM. Ecrte-
CTBEHHO He 0yJ1eT 3MMHHUX BUJIOB CIIOPTA, @ UTPOBbIE BUbI: HIAILIKH, TEHHUC, IIIaXMaTBhl,
¢yTOOI U T.A. - TaK U OyAYT UTPOBBIMU BUAaMU. MaccoBBIl CIIOPT Pa3BUBAET, a "BbI-
cokuil" - yousaet. [IoaToMy copeBHOBaHHsI y4eOHbIE: KJIACCHBIE U IIKOJIbHBIE, OYIyT
IIPOBOJUTHCS, @ YEMIIMOHATOB MEXIIKOJIbHBIX, KBAPTAJIBHBIX U TOPOJCKHX, CBA3aHHBIX
C MpU3aMU U NIEPEMEILICHUSIMU JIFOJICKUX Macc He OyJieT.

B3pocaeie nroau Uit noaaepKaHus Teaa B TOHYCE CMOTYT 3aHUMAThCsS YEM UM
y0OHO, B TOM YHCJI€ Ha TpeHaXxkepax, aukuao u T.1. OHU perysaspHoO OyAyT cllaBaThb
MEIUKO-(U3UYECKUE FK3aMEHBI, M0 PE3yibTaTaM KOTOPBIX PaHO WM MO3JHO OyayT
CIUCHIBaThCS U3 Toposa. HoBoe oOmiecTBO OyneT peHTHHTOBBIM. HauWHAS C y4EOBI
netu OyAyT COPEBHOBATHCS B PEIICHHMM MAaTEMaTUYECKHX M JIOTMYECKHX 3a7ad, U B
CIIOPTUBHBIX 00s13aTENbHBIX MOeAUHKAX. [I0 OKOHYaHUIO MIKOJIBI [0 3TUM PEUTHUHTaM
U 110 UX EJIaHWI0 OHU OYAYT pacHpeesieHbl M0 BBICIIUM TEOPETHYECKUM 00pa3oBa-

TCJIbHBIM YUYPCIKACHUAM oe3 Cla4uu BCTYIMHUTCIbHBIX 9K3aMCHOB.

8. ObPA3OBAHUE



Briciiee TeopeTrnueckoe oOpa3oBaHue OyJeT 00s13aTeNbHBIM, KOMITBIOTEPHBIM U
CBOOO/IHBIM, T.€. 3204HBIM. DTO MO3BOJHUT COBMEIIATh Y4€Oy U paboTy HE MO CHelHu-
NIbHOCTH - TPYJI0Basi apMusi. B OCHOBHOM 3a0UHUKM Oy1yT HANPaBIATHCS HAa CTPOUKH,
rae OyayT paboTtaTh 1o 4 4aca B ICHb Y€pe3 JIeHb, B KOTOPbIN OyAYyT yUYUTHCS U 3aHU-
MaTbcs cropToM. OrpaHndeHre pabouero BpeMeHHU CBA3aHO ¢ KIMMaTHYECKUMU yCIIo-
BUSIMH. BBIXOAHBIX M KaHUKYJ He OyaeT. B ciyuyae cHuxeHus: paboTocnocoOHOCTH HE
1o 6oJie3HU 000 CMOXKET 3apaHee B3sITh HECKOJIBKO THEH OTAbIXA.

B sT0 Bpems OyayT opranu3oBbiBaThes naphl. Ecnu 6aba HauHer poxath B 18
JIET C UHTEPBAJIOM B 2 rojia 6€3 OTpbhiBa OT Yu€0hl, TO K 34 rojjaM OHa OTAACT OOIIECTBY
TPEX 3A0POBBIX AETEH, CMOKET BOCCTAHOBUTHCS (PU3UIECKH, TOTYYUTh 0Opa30oBaHKE U
HE0OXOMMbIE HABBIKH B paboTe, ¥ 0 MEANOKA3aHUSIM CMOXKET MPOJAOIKUTE paboTy U
B KOCMOCE, M Ha 3eMJI€.

[Tocrie oxoHUaHUS TEOPETHUYECKON Y4EOBI M ClayM 3K3aMEHOB IO BCEW Mpo-
rpaMmMe 0Oy4eHus JI0 1 OYAyT HaIllpaBJIAThCS HA KOHKPETHBIE Y4acTKU pabOTHI IO CIie-
UATBHOCTH, TAe OyAyT IPOXOIUTh MOArOTOBUTEIbHBIC KYPCHI MTOJIYUYEHHUS MPaKTUIE-
CKUX HaBBIKOB pabOThl. DTO MO3BOJIUT TEOPETUUYECKUE 3HAHUS MOJIYYUTh O€3 OTpbhIBa
OT UCHOJIHAEMON paboThl 6€3 1abopaTOpHBIX PadoT, a HAa IPAKTUKE OYIyT OTpadaThi-
BaTbCsl CIIOCOOBI paboT, MPUHATHIE HA JaHHOM 00bekTe. [Ipu cMene oObekTa OyaeT
HEOOXOMMO MPOUTH MOATOTOBUTENbHBIE KypChl OTPA0OOTKH HOBBIX MPUEMOB - CIIOCO-
O0B palOTHI.

YacTh MOJOIBIX JTHOACH, TOTOBALIMXCSA padOTaTh B KOCMHUUECKUX OTpsAaax, Oy IyT
HAMPAaBIATHCSA BO BpEMs TEOPETUIECKON yUeOb! I pabOThI B LITKOJIE TPEHEPAMH - YIH-
tensimu. OcHOBHasi paboTa - TPEHUPOBATH PEOSAT U YUYUTh UX JKUTh B KOJUICKTHBE, a
BCIIOMOTaTeIbHas - TOMOrath UM B yué€be. Camu MoJioible JI0Au OyyT NOdy4yaTh TEO-
peTHYeCKHe 3HAHUSI M MPAKTUKY IO JIETCKOM TICMXOJIOTUH U HAaBBIKK PabOTHI ¢ MOI4YH-
HEHHBIM KOJIJIEKTUBOM. B 1IKOJIax peKOMEHIyeTCsl COOMpaTh JeTeil OHOM BO3PACTHOM
Y BECOBOM KAaTE€ropuu. DTO MO3BOJIUT YBEIUYUTh COPEBHOBATEIbHYIO MTPAKTUKY J1eTeH

Y IPOBOJIUTH aHAJIN3 TPEHEPCKON pabOThl CTYICHTOB U UX MOMOIUIb JAETSIM B yuéoe.



C nauanom paOOTBl OYKOBBIE PEUTUHTH OyIyT CMEHATHCSA KPEAUTHBIMHU PEHTHH-
raMu. 3Hasi CBOM PEUTHUHT JII0OOW YEJIOBEK CMOXKET aJIeKBAaTHO OLIEHUTh CBOE MECTO B

0OIIIECTBE.

9.4ET'O HE bYIET

Jlener, 0aHKMPOB, IPOJABLIOB, HAEMHUKOB, Ka3UHO, B3SITOK, ApPMUH, MUJIULIUH,
YMHOBHUKOB, Bpadei - CIPaBOYHUKOB.

Yuurenen aetsam 10 10 neTHero Bo3pacra 3aMEHSAT CTYIEHTHI - IETCKAE BPAYX U
ponutenu. B mkose ux OyAyT KOHCYJIbTUPOBATh TPEHEPHI - yuuTes. B Beicnx yueo-
HBIX 3aBEJICHUAX OYIyT KOMIBIOTEPHBIE 3alMCHU C JIEKIUAMU MPU3HAHHBIX CHEIHAIU-
CTOB, MO KaXXJI0M TeMe OyJIeT HECKOJbKO albTEPHATUBHBIX JeKUui. CTyaeHTam Oyaer
PEKOMEHIOBAaHO O3HAKOMUTBCS CO BCEMU U BBICTABUTH JIEKTOPAM CBOM OLIEHKH. /[BON-
Hasl I0JIb3a - BCECTOPOHHEE U3YYEHUE TEMBI CTYJACHTAMHU U PEUTHHT JIEKTOPOB, KOTO-
PBIii TO3BOJIUT B KOHEYHOM CUETE BCE HEOOXOIMMOE BHECTH B €IMHYIO MPOPAOOTAHHYIO
JIEKLIMIO U YYECTh BKJIAJ KaXKIO0r0 JIEKTOPA B HOJSAX KPEINTA.

[Tuia OyaeT 310pOBOI U MOJIE3HOM, a 3HAYUT MPOCTOM U He BKycHOM. He Oyaer
JUIMHHBIX MPUYECOK, KOCMETUKH U nap(romepuu, pazHooopasHoi ofexasl. He Oyzaer
npo(hecCHOHANBHBIX apPTUCTOB, MUCATENEH, Xy10)KHUKOB, MY3bIKAHTOB... XOTS My3bIKa
U pUCOBaHME OYIyT U3y4yaTbCsd B 00s13aTeIbHOM nopsiake. TBopuecTBo He OyneT mon
3aIpPETOM U €CIIU KaKHe-TO MPOU3BEACHHS B KOMIIBIOTEPHOM CETH yIOCTOSITCS MPU3Ha-
HUS1, TO OHU CMOTYT OBITh OLICHEHBI OOILIECTBOM B JIOJIAX KPEAUTA.

He Oyner npa3aHUKOB, BBIXOAHBIX, OMJIAThl OOJBHUYHBIX, HO KaXIbIH CMOXKET
OTOBOPUTH ONpeeIEHHbIE THU OoTabIXa. HepaboTocrnocoOHOCTD 10 BUHE PYKOBOIAHUTE-
Jeil paboT, METMKOB U T. 1. OyJIeT omjilayeHa BUHOBHUKAMH Yepe3 0011eCTBO. APYTUMHU
CJIOBaMU 3TO OyAeT 00LIECTBO MHOTOOOPAa3HOW U MHTEPECHOU padOoTHI.

HecornacHbie cMOryT MOKHHYTH OOIIECTBO JTOOPOBOJIBHO WM OYIyT BBIIBO-

PEHBI 10 PEIICHUIO O0IIECTBA.



B ropogax momax - kBapraiiax OyIayT CEJIEKIIMOHUPOBATHCS 30POBBIE JIIOJIH,
YKUBYILIME B YCJIOBUSIX CaMOOOecTieYeHUs MOJOOHO JIFOAsIM, )KUBYIIIUM B KOpadJe - ro-
pone kocMuyeckoM. [TorToMy HMEHHO U3 TOPOI0B Oy1eT HAOMPATHCSI KOMaH/ 1 JItOIEH,
KOTOpbIe OyIyT OCcBanBaTh KojJoHUU Ha JIyHe u Mapce. X moTOMKH U3 KOJIOHHI TTO-
knayT CONIHEUHYIO CHCTeMy ¢ Lieibio nepeceds BHYTPEHHMI KOCMOC CITH-
PAJIBHOI'O BBIXO/IA.

10. VITIPABJIEHUE

Bnactu e Oyner. Ha pykoBomsiume nomkHoctu Oyayt BeiOupaTthes ['PAXK-
JAHE, noxasaBmire cBOMM TPYJIOM BEpHOCTh 00111eCTBY. Tak HAa4aIbHUKOM CTPOUKH
OyZeT BbIOpaH CTPOUTENH C OOJIBIINM OMBITOM paOOThI Ha PA3IMYHBIX Y4aCTKaX CTPO-
UTENBCTBA U MOAACPKAHHBIN JPYTUMU IPAKIAHAMU - CTpOUTEIAMU. [Ipr 3TOM Havamb-
HUK CTPOMKH OyZeT OTBEYaTh 3a OOIIECTPOUTEIbHBIE TPOOJIEMBI U B €r0 MOUYMHEHUN
OyayT mpopalbl U MacTepa, KypupyolIle X0/ CTPOUTENHCTBA U OTBEYAIOUIUE 3a OT-
JIEIbHBIEC YYACTKH.

Ho pabouune OynyT BEIXOAUTH Ha pabOTy MO rpaduKy OTCICKUBAOIIEMYCS JTUC-
NEeTYEPOM U Ha MPSAMYIO MOAYUHATHCS HaYaJIbHUKY CTPOUKH He OyyT. 3a X 00yueHue
OTBEYAIOT CTPOUTENbHBIE MacTepa. MacTepa ke OyIyT CTaBUTh OLICHKH 3 BBIMOJIHEH-
Hy10 paboty. PaboTy MactepoB OyneT KOHTPOJIUPOBATH HAYAIBHUK CTPOMKHU. 32 XOJ0M
CTpOUTEIbCTBA OyAeT HaOMIOJaTh AHAIWUTUK, KOTOPHIA HE Oy/IeT MOMYUHSATHCS HU
HaYaJIbHUKY CTPOMKH, HU MacTepaM. Bce KOH(IUKTHBIE cuTyaluu OyayT paccMaTpH-
BaTbCSI BCEM CTPOUTENBHBIM COOOIIECTBOM C BBIHOCOM KOJUIETUAIBLHOTO PEIICHUS.

AHanuTuK OyJeT CpaBHUBATh BCE MPOU3BOJICTBEHHBIE MAPAMETPhI C AHATIOTHY-
HBIMH Ha JPYTUX CTpOMKax U OyAeT BBIABIATH y3kue MecTa. Pe3ynbrarsl aHanusa Oy-
IyT BBICTABIATHCS Ha 0030p U HAYaJIbHUKY, U MacTepam, U pabounMm, U IpyruM aHaju-

THKaM B KOMHBIOTGpHOfI cetu. To ’Ke OTHOCUTCS U K APYIr'uM BUAaM JCATCIIbBHOCTH JITO-



nei. Ha xaxxnom ygacTke OyIyT CBOM aHAIMTHUKH, YKA3bIBAIOIINE Y3KUE MECTA U Taf0-
[[ME OLIEHKY PYKOBOJAIIEMY COCTaBYy, U HE MoAuMHsIomuMecs emy. Ha ocHoBe »Tux
OLICHOK PYKOBOJSIIMIA COCTaB MOKET ObITh PEKOMEH/I0BAH Ha MOBBIIICHUE WU CHSIT.

HauanbHuka cTpoilku MOTYT KOJUIETHATIBHO CHATH MPOPadbl U MAacTepPa, €ClIk OH
HE CIIPaBJISIETCS WM HE OTBEYAET MOpaIbHBIM TpeOoBaHUsAM. Pabouune - cTyJeHThI He
MOTYT CHSITh CTPOUTEIIS - MPOPECCHOHANIa, HO MOTYT MOJAaTh OTKPHITYIO kKano0y - mpo-
TECT Yepe3 KOMIBIOTEPHYIO CETh aHAIUTUKY. B 3TOM cityyae aJis1 BBIHOCA KOJUIETHAITb-
HOTO pelieHust OyAyT MPUBICYEHBI HEOOXOIUMBIE CIEIUATKUCTBI C IPYTUX YYAaCTKOB
NEATEIIBHOCTH JIIO/ICH, C IPYTUX CTPOEK U T.]I.

Amnanornyno Oynyt BeaiBurarbcsi 1 KOOPJIMHATOPEI obmiectBa, cocrosinue
u3 pu3nka, XuMuka, matematuka u ananutuka. Kaxasii KOOPIMHATOP onupasch
Ha npodeccuoHaIoB OyAeT PEKOMEHAO0BATh IMepepacrpenesTh OOILIECTBEHHBIE pe-
Cypchl Ha HauboJee BaxkHble 00beKTHI. B citydyae He cornacusi ¢ pekoMmengaiusmMu KO-
OPJIMHATOPOB nto6o¥i crienuairucT 4epe3 KOMITbIOTEPHYIO CETh MOKET O0OpaTUTHCS
K JAPYTUM CHEIUaIUCTaM WIK K OOILIECTBY B LIEJIOM JJI HNPUHATUS KOJUIETUAIBHOTO
pemenus. [Ipu orcyrcTBum pasnoriacuii B oomectBe pekomernammu KOOPIMHA-
TOPOB 006s13aTenbHbI K UCTIOJHEHHUIO.

Tak xak BbIciIee oOpazoBaHuE B ropoje OyaeT o0si3arenbHbIM, a s3bik EJIU-
HBIM, To Bce Bompockl OyayT MPaBUILHO MOHUMATHCA BCEMU JKUTEIISIMA HOBOTO 00-

mecTBa.

Konen moeii BctaBku 4

MO BCTABKA 5

OAIIN3M u apyrue damms3msl.

CymectByer Bepcusi, uTo (pammsm - 310 uzodpereHue 20-ro Beka, KOTOpas



YIOPHO HaBS3bIBAETCS KaK UCTUHA B ITOCJIEIHEN MHCTAaHIMU. XOTS CYLIECTBYIOT U ApPY-
rue MHeHHs. HekoTopslie paznuyaroT ¢amm3M Kak MHOXXECTBO (DallIM3MOB: HaIlHM3M,
HAIMOHAIM3M, PAaCU3M U T.J. A 3TU BUJbI (DAIM3MOB UMEIOT UCTOPUIO MUHUMYM MHO-
roBekoByt0. ABTOPY He u3BecTHO 0 CyIIECTBOBAaHMH OOIICTIPUHATOTO OIMpPEICICHUS
dammsma. [lorToMy onpenenuM 3To MOHATHE CAMOCTOATENBHO:

1. @amm3Mm - 3T0 cTpeMiieHre K 0e3yCIOBHOM BIacTH HaJl BCeMH HedalructaMu
U IpyTUMU palmcTaMu.

2. @amm3M - 370 PU3NYECKOe YHUUTOKEHNE BCEX aHTU(DALTUCTOB U BCEX APYTUX
(ammcToB HE MPU3HAKOUIUX UCTUHHOTO (propepa.

3. ®ammusMm - 3T0 CTpEMIIEHUE K TOJIHOMY 00JIaJaHUI0 BCeMU (PMHAHCOBBIMU, Ma-
TE€PUAIBHBIMH, JTFOJCKUMH U IIPUPOJHBIMU pECYPCaMHU.

4. @amms3M - 3TO 3BEPCTBA: MBITKU, U3JEBATEIBCTBA, MACCOBOE YHUUTOXKEHUE
VWHAKOMBICJIHS M HHAKOMBICIISAIIUX.

Orcrona nounManue, 9to ciaoBa - noHsaTus @AIIN3M u BJIACTD - cuHOHUMBEI,
T.K. BJIaCTH, KaK M JIEHET BCErja He XBaTaeT. Eciu mpuHATh, 4YTO MaKCUMaJbHas BIacTh
- 3T0 cB0oOOa Oe3HaKka3aHO yOUBATh UY>KUX JIETEH, U OKUHYTh B3TJISIOM UCTOPHUIO TO
YBUJUM, YTO BCSI UCTOPHS PA3BUTHS JIIOJIEH - 3TO UCTOPUS (amm3ma. ITO PeIUuruo3-
HBIN (halmn3M KpecTOHOCLEB, 3TO CBATAs ITpaBociaaBHas (amrcTka KHskHa OJbra, 3To
W3BECTHBIN IceBaouaps Mpoj, na 1 MHOTHME Opyrue Hapu, KOpOJH, IaxH, CYITaHbl,
(dapaoHbl U npoure (PamKCThl paHrOM MOBbIIIE UK NoHwke. [Ipennonaras, yro ¢a-
IIM3M - 3TO AaHOMAJIMs B pPa3BUTUH YEJIOBEYECTBA CIIEYET OLIEHUTh BO3MOYKHOCTH 3TOTO
SBJICHHUS, T.€. BBIABUTH (DallIU3M, JOCTUTTINNA HAMOOBILIEH BIACTH U OTIPEAEIUTH KOPHH
ATOTO SIBJICHUSI.

Crnenyer BCIOMHUTH 3aBOEBAaHUE PUMIIIHAMH €BPEHCKOTr0 IapcTBa. PuMitsiHe He
OOHapyXUJIU HU LAPCKON ceMbH, HU HApcKux cokpoBuil. Ceidyac eBpen 3T0 00bsiC-
HSIOT T€M, YTO MX LIAPU TaKHE K€ MPOCThIe U OCAHBIE KPECThSHE U KUJIM B TAKUX Ke
xubapax, Kak ¥ BeCh €BpelcKuii Hapo. B 3To He 04eHb BEpUTCS €CITM BCTIOMHUTD 1Apst

ConomoHa. M0KHO BCHOMHUTH HEOJTHOKPATHBIM UCXOJ HAPOIOB U3 Erunra, u TOJIBKO



eBpeicKuil Hapo1 ObLT HapoIoM - paboM. [louemy-To He BepUTCs, YTO €BpeH - padbl B
OJTHOYAChE BCE COOpanCh B MOOET - MOXO0JI CO BCEM HEOOXOIUMBIM CKapOOM U Majio-
JIETHUMHU JI€TbMU U OBICTPO M OECUIYMHO IEPECEKIIN CTPaHy, yOekaB OT XOpoIIo 00y-
YeHHOW 1 MaHEBPEHHOU apMuu (apaoHa, KOTOpasi MOUYEMY-TO MMOCTECHSIACh TIepeceyb
rpanuny. Ilouemy-To He BEpUTCS B €BpEHCKUI MaTpuapxar, T.K. BCE €BPEUCKHUE JIU-
JIEPBI MTPOIJIOTO W HACTOAILEr0 MYXKCKOro 1oja. He BepuTcs, 4ro y eBpeeB MyKUNHBI
POKAIOT MYXYHMH WJIH, YTO 3eMJISI IUIOCKAs U T.J., KAK YTBEPKIAETCS B UX PEITUTHH.
Koraa MHOro yKM BO3HMKAeT MHOIO BOIIpocoB. Hampumep, noyemy BO3HHUKIA
HOBAsl XpUCTUAHCKAsl PEJIUTUSI BCKOPE MOCJE 3aBOEBAHUS €BPEMCKOT0 apCTBa PUMIIS-
Hamu? Ilouemy 3Ta penurus Oblia SKCIOPTUPOBAHA €BPESIMU B JIPyTrUe TOCYyAapCTBa,
HO OblJIa OTBEprHyTa caMMMHU eBpesiMu? [loueMy Bce XpUCTHAHCKUE PETUTHH MTEKYTCS
0 0JIaromoJIy4yuu €BpercKOro HapoJia U MOJHUMAIOT BOIUIb IIPHU JTI0OOM MOJHATUH TaK
Ha3bIBAEMOTO "€BpEHCKOro BOIpoca', ¥ IpH 3TOM HAIUIEBATEIbCKU OTHOCATCS K CY/b-
0aM Ipyrux HapoJOB, HAIIPUMEp, B BOMHAX XPUCTHAH C XPUCTHAHAMU U C HEXPUCTHA-
Hamu? [louemy ceMuThl 0OEIIAOT €BpEsSM U TOJIBKO €BpEeAM pail Ha 3eMJie U TOBOPAT,
4TO KX Hapu 3a00tarcs o Hux? CyIliecTBYIOT U Apyrue Bonpockl. HekoTopsie u3 HuX
OyayT 3aTpOHYTHI fajnee. JIornuecku MOKHO MOCTPOUTH MOJIETh OTBEYAIOIIYIO Ha BCE

ITOCTABJICHHBIC BOIIPOCHI.

MOJIEJTh

EBpelickas napckas cembsi CO CBOEU CBUTOM cOexalna OT pUMIISIH TPUXBATUB BCIO
Ka3Hy U NPUIIPATaB, 4YTO HE CMOTJIM yBecTH. Paz0oupasich B 1Oporux Bemax: AparoreH-
HOCTSIX, MAaTEPUSIX, BUHAX, CIIEUUAX U T.A., OHH 32 B3STKH KyIIWJIH TOPrOBbIE MECTa B
KPYIHBIX MOPTaxX, HAHSUIM/CKYIWIN JIy4IlIie Kopadiu U OTKPBUIM IIKUPOYANHIITYIO TOP-
ropiio. T.k. oHM He ObUIM OOpeMEHEHbl HAKOIJIEHMEM HAyalbHOIO KaluTalla, TO B
OYEHb KOPOTKOE BpPEMS 3aXBaTUJIM TOProByr MOHomouH0. [TapamiensHo oHM pa3pa-

00TaaM XPUCTUAHCKYIO PEJIUTHIO U BOPOCHIIM €€ B PUMCKYIO HUMIIEPUIO YEpPE3 CBOUX



cnonBrmkHUKOB. ABTOP He coMHeBaeTcCsi B yMEHUU ITApCKOM CEMbH pa3BlIeKaThCs (o-
KyCcaM{ U UX CIOCOOHOCTSIMU B OAypadyMBaHUU TOJIBI. [103a00THINCh OHU U O BO3-
BpaTe €BPEEB B UCTUHHYIO BEpy: OOT cO3/7all HE TOJIbKO XPHUCTa, HO U AJlama - IEpBOTro
eBpes U EBy, U elie MHOTO KOro MOXET co3/7aTh. T.e. He oTpuiias Xpucrta Kak 00XKbero
MOCJIAaHHHUKA, €BPEU OTPHUIAIOT XPUCTHAHCTBO KaK MOKJIOHEHHE O0XKbEH KyKJe WIH
OOBIYHOMY YETIOBEKY - BCe€ AeTH AJlama, a 3HauuT Oora.

3Has1, YTO ACCUMIUIAIINS U CMEIIIaHHbIE OpaKky HEM30ESKHBI 1 )KeJIaTeITLHbI €BpEHi-
CKH€ LIapu MpuAyMainu eBpeickuil matpuapxat. CocTpsananu jJereuay o0 ucropuye-
CKOM paOCTBE €BpPEEB, 32 KOTOPOE LIapU €BpPEEB 00A3YIOTCS MCTUTh BCeM. UTO U SIBJIS-
€TCs OCHOBOM (paru3ma - ceMuTu3Ma. Pacimpsisi TOprosiito 1apu €BpeeB nepedpainuch
B 0OJIbIIIME TOPOJIa HE THYIIASACH MOJICIbHBIMU JJOKYMEHTaMH 00 MCTUHHOM HAaIno-
HAJIBHOCTU. OHU CTAHOBWJIUCH UCTUHHBIMH T'OPOXKAHAMU MMPUEMIIEMBIX HAIMOHAIBHO-
CTEl OCTaBJISAsI TOPTOBIIIO MPUOIMKEHHBIM eBpesiM. T.K. 1lapu eBpeiickue opuimaibHO
MMEJIA IPYTHE HAMOHAIIBHOCTHU, HO MPH 3TOM BIIAJIETU CKPBITHO BCEM CEMENWCTBOM
OTPOMHBIM «OOIIIAKOM», TO OHU CTAJIM 3aXBaThIBaTh JPYTru€ 3KOHOMUUYECKUE PHIHKU
oOpa3ys 11exa, Op/ieHa U BCTaBasi B UX IJaBe.

[Mapckue eBper CTaHOBWIHCH OOraThIMU TOpPOKaHAMHU HUCIOJIB3YS AJIEMEHTap-
Hyt0 ucTUHY: " KOHKYypeHIus - ecTh BU 00pbObI ¢ HEYTOJHBIMU KOHKYpeHTamu ". st
CBOMX OPJECHOB M LIEXOB OHU IT0 ONTOBBIM LIEHAM CKYIIQJIM JIy4lIEe ChIPhE y €BPEEB -
MEPEKYMIIHUKOB, 3aCTaBIsAS TAKUM 00pa30M KOHKYPEHTOB MOKYIATh XYAIIEE ChIPhE Y
TeX K€ MEPEKYMIIUKOB MO 00Jee BHICOKUM PHIHOYHBIM PO3HUYHBIM IieHaM. [lexa u op-
JIeHa HE THYIIAJIUCh MPECTYMHBIMU BUJIaMH OOPbOBI ¢ KOHKYPEHTAMU B CBSI3U C YEM B
1exax U opJieHax yCTaHaBJIMBaJIach YETKAs MOJYMHEHHOCTD TJIaBe 11eXa / opeHa ¢ Tai-
HBIM YCTaBOM. B moMacTepbs 1 B IPUKa3uMKH Oparch B OCHOBHOM €BPEMCKHUE JICTH,
3a CY€T yero 3Ty OoraThle ropoxkaHe / eBpeicKue 11apy MOoJIb30BaIUCh OTPOMHBIM aB-
TOPUTETOM Y MPOCTHIX EBPEEB.

v ABOPAHCKOI'O COCJIOBUA ooraTblie TOPOIKaHC TAKIKC I10JIb30BAJIUCh YBAKCHUCM,



T.K. T€ OTKPBIBAJIM MIOCTOSIHHYIO, @ HE JJOTOYHYIO TOPTOBIIIO JIyYIIMMH TOBapamu. ben-
HBIE BOPSIHE OBLIM BBIHY>KJIEHBI OpaTh 04epeii 00raThIx ropokaH B )KEHBI 3a boraToe
npuaanoe. X netu uMmenu KpoMe OObIYHOTO M CEKPETHOE CEMUTCKOE BOCIIMTAHHUE OT
CBOMX MaTepey, U MPUHUMAS €T0 MOIYyYaln JOCTYI K YaCTH COKPOBUIL EBPEUCKUX 11a-
pen.

Takoke Ha Bcex dTanax XpUCTHAHU3AIMU B LIEPKOBHBIE IIKOJIBI HAOUPAIIUChH €B-
PENCKHUE IETHU 3HAIOIIME POAHOM S3bIK, KOTOPBIX JIETUE HAYYUTh PABUIILHO TOJIKOBATh
MIEPBOMCTOYHUKHN XPUCTUAHCTBA. [Ipy 3TOM BCeM NMPUHSATHIM B IEPKOBH 1aBaIy HOBBIE
MMEHA. DTO )K€ OTHOCUTCS K 3apOKICHUIO MHKBU3MLMM B Mcnanuu. mes Takoe BHE-
peHue B 00IIECTBO CEMUTHI OPraHU30BaJIM TallHbIe OOIIECTBA - MACOHCTBA, B KOTOPHIE
KpoMme 0OraThIX TOpPOXKaH, LIEPKOBHBIX JIMJIEPOB U JIBOPSH BCEX COCIOBUM BCTYIAIU U
L[apu C KOPOJISIMU.

HecMmoTpsi Ha Takylo MOIJIEPKKY €BPEEB JIMJAEpaMU OOIECTBa HApOJIbl BCEX
CTpaH PEryJsipHO YCTpauBaju €BPEHCKHUE MOTPOMBI, T.K. IAPCKUE €Bper JTOOUBIIHCH
MOHOIIOJINH JIJISl OJTYyYEHUs CBEPXIPUOBUINA YBEIMUYUBAINA OTITYCKHYIO LIEHY TOBApOB
Y MIPOAYKTOB MUTAHUS IMOACTABISAS HU3IIEE 3BEHO CBOECU IKOHOMHUYECKON UMIIEPUH -
IIPOCTBIX €BpeeB. Uepe3 HEKOTOPOE BPEMS HApOIbl yCIIOKANBAINCh, U €EBPEHUCKUE ApH
HaOUpay / yCTpauBaIM MOAMACTEPhSIMU U TPUKA3UUKAMU BHOBb MPUOBIBAIOIIUX €B-
pees.

[{apckue eBpen U CEMUTHI BENH M BEIYT TaHYIO BOMHY ITPOTUB HAPOJOB CPEAU
KOTOPBIX OHU MPOKUBAIOT U IPOTUB €BPeeB UM BepsiiuM. [loaTromy onu 60osTcs Hapoa-
HOM 00pa3zoBaHHOCTH. OTCIOZ]a BOM XPUCTUAHCKUX BJIACTEH MPH JIFOOOM MOAHSATHUU "'€B-
perickoro Bompoca". OTcroAa NONbITKK pa3pyLIUTh HAYKH Y€pe3 NMHKBU3HIIUIO, YEPE3
MOCJIYITHBIX eBpeeB Thia HetoToHa u DitHireiina, XKopecoB AndepoBbIX U T.1., U T.11.

[ToxunyB Eruner eBpeu BbIIUIM HA 3acelieHHble apabamu 3emiu. [lomydyuB oT
HUX pa3pelleHue U MOMOIIb €BPEr MOCEIHIUCH PAIOM, HO OCBOMBIIKCH 00Opa30Balin
eBpeiicKoe TocynapcTBO, OTBES B HEM apabaM mecTo padoB. He cMoTps Ha To, 4TO

MYCYJBMAHCTBO - 3TO (DAKTUYECKHU MEPEIOKEHUE XPUCTUAHCKON peNUruu apadbl HE



NEPEHSIN XPUCTUAHCKOM JIFOOBH K €BPESAM, CUUTASI UX HAPOJOM KOBAaPHBIM, IOJIBIM H
O€CIIPUHIIMITHBIM, T.€. (PaTUCTCKUM. 3a 3TO MUPOBON CEMUTH3M - MUP XPHUCTUAHCKUN
JI0 CHX TTOp MCTUT apabCKOMY MHpY, a UTOOBI Bpax<Ja He yracajia B apaOCKuii MUp BO-
TKHy A M3panis.

To xe npoucxonut u ¢ Poccueint. [IpaBociiaBHblE XpUCTHAHE MIEPEHSB PEIUTHIO
3HAUUTEIHHO MO3/IHEE HE MOJAUYMHSIUCH 3apyOeKHBIM PEIUTHO3HBIM LIEHTPaM U BEJIU
HE3aBUCUMYIO MOIUTUKY. Kakoi-To noctyn k Poccum ceMUThI MOIyYHIIN B MOCIIEIIET-
POBCKHME BpEMEHA, HO PE3YJIbTAThl UX BHEAPEHUS MOILIA KOTY IO XBOCT rocie Benu-
kol OkTs0pbekoit ConupanuctTuueckoid PeBostoIm, COBEPIIEHHON OOJBIIEBUKAMM.
Ceituac nociie 2-x KOMMYHUCTHYECKUX TTON3Yy4YuX 1epeBopoToB 1924 n 1985-1993 ro-
JIOB CEMUTHI BHOBb IOJIYYWJIM N0OCTYIl K Poccuu, HO ynylieHHOE BpeMsA U HE IOJIHAsS
CTrOBOPYMBOCTb POCCUUCKUX MOJIUTUKOB 3aCTaBIIIOT CEMUTOB BECTH TAWHYIO U SIBHYIO
BOMHY IIpoTUB Poccuu Ha moisiHoe €€ YHUUTOXKeHHE. IMEHHO CEMUTCKUE IPaBUTENb-
cTBa ToJKanu Qammuctckyro ['epmanuio Ha BoliHy ¢ Poccuelt, u eBpeiickue mpOoMBbIIi-
JICHHUKHU CHa0alu (HAIIMCTCKYI0 apMHIO BCEM HEOOX0IUMbIM. A ['utiep BEN ¢ HUMU
JBOMHYIO UTPY: 3aUTPbIBas C EBPEHCKUMU IPOMBIIUIEHHUKAMU [T03BOJISIII UM BBIBO3UTh
CEMBH 3HAYUMBIX €BPEEB, U B TO KE BPEMS ITPOBOANII AaHTUEBPENCKYIO MOJIUTHKY, MO~
rOTaBJIMBasl IOYBY JUIS OTKA3a HEMELKOr0 Hapoja OIJIauMBaTh JOJITH €BPEHCKUM MpO-
MBILUIEHHUKaM B cllydae o0ebl perxa.

B Hacrosimee BpeMsi CEMUTBI MMEIOT peanbHyr0 TalHyro BiacTh B CIIIA u ctpa-
Hax 3amnajaHoi Esponsl. O6benunenne Eppornbl u pacupenue HATO Benércs s ta-
XOTO 3aBOEBAaHUS TAMHOM BJIACTU B CTPAHAX BOCTOYHOW EBpPOIBI M pa3BUTHS €IUHON
MHUPOBOU MOHOITOJIU Y.

Ha ux mytu crost Poccusi, Kutait, Uaaust u pa3po3HeHHbIE apaOCKUe CTpaHHbl.
N3-3a npuOamxeHus MUPOBOTO0 3KOHOMUYECKOT'O KPU3UCA Y CEMUTOB HET BPEMEHH Ha
TUXYIO U JOJTOBPEMEHHYIO aTaKy, KOTOPYI0 OHU npoBoauin 6osee 2000 set, moaTomy

MX HAJEXKJa - pa3Bsi3aTh MUPOBYIO, T.C. SIAEPHYIO BOMHY Ha Tepputopuu EBpazuu.



CaMu CEeMUTBI CTPEMSITCS CIPSTATHCS B 10)KHOM monymapuu: HOxuas Amepuka, Ad-
puka, ABctpanus. Ho make B JrydieM Jj1s HUX ClIydae ycrexa He OyIeT - mpuoImKa-
ercs ['JIOBAJIBHOE IIOTEIVIEHHME, a tounee mpomoixkaercs. He BO3MOXKEH U
yCIIeX JPYroil CTOPOHBI: YJICHBI IIAPCKON €BPEHUCKON CeMbHU, SIBISISICH OJMM3KUMU POJ-
CTBEHHUKAMU, MOTYT UMETb Pa3HbI€ HAIMOHAIBHOCTH U SIBJISITHCS TPaXIaHAMU PA3HbIX
CTpaH, U, YIPaBJisii OTPOMHBIMH (PMHAHCOBBIMH IMOTOKAMH, MOTYT KHTh HA CKPOMHYIO
PEHTY WM YUCIUTCS MEJTKUM KIEPKOM.

Crapmmii gammsM - CeMHTH3M HUCIOJIb3yeT MJiajamiue (amm3Mbl: PacU3MBbl,
HaIlU3Mbl, HAIIMOHAIU3MbI, MECTEUU3MBbI, TAPTUU3MBI, PEIUTU3MbI, MaUU3MbI U APY-
rue (amm3Mbl C IMYHOU3MAMU, - B JJOCTHKEHUU CBOUX Iiesiei. To e OTHOCUTCS K JIv-
nepam Bcex (halm3MoB: UX 3a00TUT TOJIBKO JIMYHAS BJIACTb, @ OCTAJIbHBIC - PACXOIHBIN
Matepuan. OCHOBOI BCEBO3MOXKHBIX (PAIIU3MOB SIBISETCS JIMYHOU3M - (pamimsm oT-
JETBHOU TUYHOCTH, TPOUCXOSIIIUNA OT €€ )KUBOTHBIX MOXKEITAHUH B yIIEpO OKpykKaro-
mM: " Thl BUHOBAT YK TE€M, YTO XOUYETCSl MHE KyIIaTh! ", - 0TCI0/1a 3BepCTBa (parmsma.

He mpoBoast noyiroit 1oruueckoi 1EMOYKH MOXKEM YTBEpkKAaTh, YTO MAKCH-
MaJIbHO JINYHOW3MY IOJBEPKEHBI JKEHIINHBI C UX aJIOTU3MAaMH U )KMBOTHOM 3MOILIHO-
HaJbHOCTHIO: "S Tak xouy, u Bc€!". JKeHonogoOHbIe My>KUMHBI IEPEHUMAIOT UX MOBE-
JIEHUE U COCTABJISIIOT BCE CTPYKTYpPHI (PAIIM3MOB OT HU30BBIX KaYKOB - OOEBUKOB [0
nceBA0eBpeickux napei. OTcro1a MOHUMAHUE, YTO MUP B KOTOPOM MBI JKUBEM KEH-
CKUM, T.€. alIUCTCKUI, 1 YHUUYTOKUTh €ro He BO3MOXkHO. HO MOKHO OCTPOUTH JIpy-
roii mapayyieIbHbIA MUP, COCTOAIINN U3 MYKUKOB 1 020, yMeronux paboTath U HaCcTy-
NaTh Ha TOPJI0 CBOMM JIMYHOCTHBIM XOTEHHUSM, T.€. My»CKoil. B HEM He OyaeT neHer,
JIPAarolieHHOCTEN, MPOU3BEICHUN UCKYCCTB B BEIIIECTBEHHOM BUJE Y JINYHOCTHOM BJIA-
CTH B JII000M BHJIe, KpoMe BiacTh KoyuiekTuBoB - yacteii YEJIOBEUECTBA, HO 00

stoMm ABTOP yxe nucan B Moeii BCTaBke 4.

Konen Mmoeii BcTaBkH 5.



Teopust oTHOCUTENBHOCTH DWHIITEHHA siBAseTcs ABYXTOMHbIM (OTO u CTO)
cOOpHUKOM Mapa3MoB. HeoTHOKpaTHO 37jpaBOMBICIISLIME JIIOJIU C HAYYHBIM 00pa3oBa-
HUEM U 0€3 OHOT'O MBITAJTUCh OOPATUTh HA 3TO BHUMaHHUe obmecTBeHHocTH. Ho 'OC-

ITOJA YUEHBIE otpunatot nonstus 3JIPABOIO CMBICJIA. Oxnako y TOD ecTsh

prr[HI:Iﬁ HU3BAH - IIOCTYJIAT O ITOCTOAHCTBC CKOPOCTH CBCTA.

Bcraska 14

U3 JUIICTAHTCKUX NCTOYHUKOB.

B 1986 rony B ®usuko-texuuaeckoM uHcTuTyTe MMeHn A.®D.Modde rpymnmoit
MOJIOJIBIX YUEHBIX OBLI MPOBEJICH SKCIIEPUMEHT M0 J10Ka3aTeJIbCTBY MOCTOSIHCTBA CKO-
poctu cBeta. Maes npocra:

B BepxHeil yacTu Kpyra quaMmeTpoM 3 METpa U MOKPBITOrO JTFOMUHECIIEHTHBIM
CJIOEM CJIeJIaHO OTBEPCTHUE - OKOIIIKO. 3a OKOIIIKOM pacroiaraeTcsi MuiieHb. Kpyr Bpa-
[IaeTCsl BBICOKOOOOPOTHBIM JIBUTATENIeM. B MCXOHOM COCTOSIHUM JIy4d OT (DOKyCHUpPO-
BaHHOT'O MCTOYHMKA CBETA MPOXOJUT B OKOIIKO U MOMaAacT Ha MUIIIEHb B BUJIE OEJI0TO
natHa. [Ipu BpameHuu Kpyra ocyIlecTBISIETCS TTOJICBETKAa MAJIOMHEPLIUOHHBIMU JIaM-
MaMu, 3aIyCcKaeMble CTPOOMMITYJIbCAMH, B MOMEHT OTKPBITHSI OKOIIIKOM MUIIIEHH (IKC-
MIEPUMEHT IIPOBOJIUTCS B TeMHOTE). Bo3HukaeT 3¢ ekt ocranoBieHHoro kpyra. Eciu
BpeMsl TMPOXOXKACHUS Jiyda OT (OKYCHPOBAHHOTO HMCTOYHUKA CBETa JI0 MUIICHU
(oxo111Ka) ¥ BpeMsl MOJIHOTO0 000pOTa Kpyra KpaTHbI, TO B MUILIEHH JI0JHKHO MOSIBUTHCS
0eJioe MATHO cBeTa. 3Hasi UICXOHBIC TAHHBIC U TTOPSAIOK CKOPOCTH CBETa MOYKHO TOYHO
paccuuTath CKOPOCTh CBETA.

Bo-0-0T. [lepBblii JECATOK SKCIEPUMEHTOB HE Jajl HUKAKOro pesyibrara. Ce-
TOBOTO MATHA HE OBLIO HU HA MUIIICHH, HM Ha TIOBEPXHOCTH Kpyra. Mosojpie yu&Hbie
HEOJHOKPATHO MPOBEPsIN 000pyI0BaHUE U CBOM pacuérhl. HakoHer ObIJI0 MPUHSATO

pelIeHne UCKaTh CBETOBOE MATHO IO BCel 1abopaTopuu.



[Tox HEKOTOPBIM YTIIOM 0030pa MO BHENIHEH OKPYKHOCTH Kpyra ObL1 0OHapy-
JKEH CBETOBOM criekTp. Hu 0/1Ha 9acTh CIIeKTpa He TOCTUTaIa OOIIETTPUHATON CKOPOCTH
CBETa, a KpacHas 4acThb CIIEKTpa uMmelia ckopocth npuMmepHo 240.000.000 m/cek, kak u

nokaszaiu ['epir.

Komnerr BctaBku 14.

PaboTa roToBuiack K 3aliUTe U OMyOIMKOBaHUIO, Koraa gupektopoM OTU um.
A.®.Nodde 6511 cpouno HazHaueH B 1987 rogy TOCITOIMH YUEHBIN XKopec An-
dépos. TOCTIOZMH YUEHBIMI Xopec AndEépos mosBuics B HHCTHTYTE elé B Jie-
kabpe 1986 roga, 03HAKOMHIICS C OTYETOM IO IAaHHOU padoTe U cpasy Mocje HOBOTO/I-
HUX MPa3IHUKOB CTAJ MIEILMOBATh IPYIIITY MOJOJIBIX YUEHBIX, UTHOPUPYS UX MPHU3HIB
JIMYHO Yy4aCTBOBATh B DKCIIEPUMEHTE. YTpo3aMu BbIJIaTh BceM BoubM OuieTsl ['OC-
IIOJINH YYEHBII Kopec AndépoB BBIHYIUI MOYTH BCEX HANUCATh OOBSICHUTEIb-
HYy10 TI0 (pasibcuuKauu pe3yabTaToOB IKCIEpUMEHTA. JIuep rpymnbl MOJOABIX YUE-
HbIX KycrokynoB Pausib ObUT BEIHYK/IEH YBOJUTHCS 110 COOCTBEHHOMY >KEJIaHUIO.

Muorue Bexa TOCITOJJA YUEHBIE YKopecs! AndépoBsl THOOMIH HAyKy U 00-

ecTBo. MoxkeT ropa ckazath um: "XBatut!".



