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Beonroyust MATEPHH

VBa)xaeMBbIi UYUTATEND!

Ecnu Bbl 3a0bu11 MaTeMaTHKY, 3TO HU KOUM 00pa30oM HE IIOMeIaeT
Bam nonsate npupoxay. Tak kak mpupoza e€ BooOIIe He u3yJana. ..

[Ipupoxna npocta u Bce 4TO ITOMY
MIPOTHBOPEYUT, JOJKHO OBITH OTOPOIICHO.
M. Jlomonocos.

Jlyist TOrO 9TO OBI OOBSCHHUTE B IPUPOAE BCE,
JIOCTaTOYHO JIBYX 3JIEKTPUYECKUX 3aPSIIOB.

1. BBEJEHHE

""Kakue 0b1 omKkpvimusa He 0enanuce 6 chepe KOHKpEemHvlx
HayK, 0aa ux (ukcuposanus mpedyemca azvK. Jladce
uzoopemaromecen cneyuanvHvle A3vlku 0aa 3mozo. Ho éce onu, makx
UIU uHaue, nPeononNazarom oouEepPa32080PHLLIL A3blK, 06€3 KOMmopoz2o
OHU 6000we Henouamuovl. Bce onmonozuveckue mepmunol,
KOmopble mpedyromcsa 011 ORUCAHUA IMUX AGTEHUN U OMKPbIMUIL,
Mo2ym 0blmb OnpeoeeHbl He3A6UCUMO OHL IMUX OMKPLIMUNL U
NOACHEHbl HA NPUMEPAX CAMO20 O00BIUHO20  HCUMEUCKO20
onvima...' (A.3unoeves. OcHo6bl 102UUECKOll MEOPUU HAYUHBIX 3HAHUIL. )

«..Bca xeanenaa coepemennaa ¢uzuxa npeocmagnsem
C000i cnaouinoe Hadysamenvcmeo.» (P.®eiinman.)

«O0bluHO HOBBIE HAYUHbIE UCHUHBL NO0EXHCOAOm He MmAK,
Ymo ux HNPOMUBHUKOE Y0excoawom, HO yYawie max, 4mo Imu
NPOMUBHUKU NOCMENEeHHO GbIMUPAIOmM, a H060€ NOKOJeHUue
yceauseaem ucmuny cpazy». (M.Ilnaux.)
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Ecte nBa acmekra mO3HAaHHMA MHpA, M[PAKTUYECKUUA U
TeopeTnueckuid. M ecnm 3eMHas Hayka B NPaKTHYECKOM AacCIEKTe
JIOCTUTJIa ONPEEIEHHBIX YCIIEXOB, CPENCTBA CBSA3H, KOMIIBIOTEPHBIE
TEXHOJIOTMH, KOCMOC, TO B TEOPETHUYECKOM IIAaHE OHA /10 CUX IOp
Tom4eTcs Ha pyoekax 17 Beka.

Jaxxe mpu GersioM 3HaKOMCTBe ¢ Teopueil bonbioro B3peiBa u
CranpaptHoil  Mozenbilo  Mupos3aanusi, TOJBKO  COBEPIIECHHO
0e3rpaMOTHBII MOXET HE 3ameudarh, 4YTO OHH MPOTUBOpPEYAT
dbyHIaMEHTAIbHOMY TIPUHIIAIY TPHPOABI — BTOPOMY Hadamy
tepmoanHamMuku. Mogens atoma Pesepdopna-bopa, nexamas B
ocHoBe CTaHIAapTHOW MOJENHM, IO CYTH, TPEICTaBIsCT COOOM
3JIEMEHTApHBIM BEUHBIM JABUrarelsib, Kotopbie Ilaprkckas akageMust
HE paccMaTpuBaeT ¢ TMo3amnpouuioro Beka. M mobble Teopuw,
OCHOBaHHBbIE Ha HJAEE BEUHOTO JBWXKEHUS - MOJIEKYJSPHO-
KMHETUYECKasi WM T€OpUsl CTPYH, TPUHIUIINATIEHO HEBO3MOXKHBI O
TOM K€ CaMOH IPUYMHE, IIOTOMY YTO IBHIKEHHE — 3TO TOJIBKO
CJIE/ICTBHE, a HE YCJIIOBHE CYIIECTBOBAHUS MATEPUU.

ATOMBI HE MOTYT UMETh fJI€p, COCTOSLIUX M3 OJHOMMEHHO
3apsKEHHBIX YAaCTHII, TaK KaKk OHM HEHM30€XKHO Pa3JIETATCS B pa3HbIe
CTOPOHBI HM3-3a CHJI OTTajlKWBaHusA. M naxe ecnmu Obl 3TO OBLIO
BO3MOKHO, AJIEKTPOHBI BCE PaBHO HE MOTJIM Obl BEYHO BOKPYT HUX
BpamiaThCs, Tak KaKk OHM HEW30e)KHO Obl Ha HUX YyIajau, H3-3a
MOCTOSIHHOTO JIEWCTBUSL CHJI TPUTSHKEHUA. Tak e HEBO3MOXKHO
BpallleHUE BOKPYT APYT Apyra OJUHAKOBBIX 3aps0B, KOTOPBIE TOXE
pasneTrenuch Obl B pa3HBIE CTOPOHBI. A, TaK Ha3bpIBaeMasi, TECOPHS
Bonbmoro B3pbiBa, Kak yOoras KOMIHJISIMS OHONEWCKON KHUTH
beiTist 0 00’KeCTBEHHOM TBOPEHMHM MaTepuu M3 HUYEro, BOOOIIe
MIPEACTABISIET COOOM SPKU 0Opa3vMK MCEBAOHAYYHOTO MpaKoOecus
u mapiaaTtaHcTsa. [1o cyTu, 3T0 pyka peuruu B HaykKe. ..

Jst Toro, 4T0 OBI YOUTH Ha KOPHIO JIFOOYIO TEOPHIO, TOCTATOYHO
HAWTH B HEW XOTS OBl €IMHCTBEHHOE IIPOTHBOPEYHE, 3 B COBPEMEHHOMN
Hay4YHOU MapaJurMe MX CTOJBKO, YTO OHH YK€ IPEBPATWIH €€ B
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O0aHANBHYI0 HYMEpOJIOTHUIO, OCHOBaHHYI0O Ha MaTeMaTHYECKUX
MOJATAacCOBKaX M moAroHkax. Od4eBuaHble (aKThl, JEKalUe Ha
MOBEPXHOCTH, TOJ CaMbIM HOCOM Yy JIIOJIed, Ha3bIBAIOUIMX ce0s
YYEHBIMH, TO3BOJISIIOT OonucaTh Mupo3gaHue MPOCTOM U U3SITHON
TeopHeH, N30aBJIEHHON OT JIFOOBIX TPOTUBOPEUYNI U HATPOMOKICHUI
MaTeMaTh4eckux ypaBHeHui. IIpupona HacTombko Impocra H
MOo3HaBaeMa, 4YTO BIOJHE JOCTyHA JUJIi TIOHUMaHUs Jaxe
BOCHMHKJIACCHHUKY, UMEIOIIEMY TBEPAYIO TPOUKY MO (PHU3UKE, TaK KaK
Bce €€ MHOrooOpasue MOoCTPOEHO Ha JIBYX AJEKTPHUECKUX 3apsaiax U
JBYX DOJIEMEHTapHBIX B3aUMOJCUCTBUSAX - HPUMANCEHUU U
OMmMAanKueaHuu.

[Ipennaraemas Huxe teopusi (Teopus rpaBuTanum) oCHOBaHA
Ha BTOPOM Hayajle TEPMOJMHAMUKU W D3JIEMEHTAapHOM JIOTHKE C
MUHUMAIBHO HEOOXOIMMBIM HCIOJIb30BAHUEM MATEMaTUYECKOTO
amnmapara KJIacCHUeCKOl (pU3UKH.

2. OB OCHOBHOM "3AKOHE'" ITPUPObI

Ctporo roBops, HIKaKUX 3aKOHOB B IIPUPOJIE HE CYIIECTBYET,
MOTOMY YTO 3aKOH - 3TO MPOCTO JJOTOBOP O MPABUIIAX B3aUMOJICUCTBUS
MEXAy KaKUMH-TH0O0 CyOBEeKTaMH, B KOTOPOM OT'OBapHUBAIOTCS
CaHKIIMM 32 UX HapylIeHHUE, a TaK kK€ MEXaHW3M uX BbIsBIeHUs. Ho
Tak KaKk B TPHUPOJEC BCE B3aUMOJCUCTBUS  OOYCIIOBIICHBI
HCKIIOYHUTEILHO CBOICTBaMU caMuXx B3aUMOJICCTBYIOIINX
MaTepualbHBIX OOBEKTOB, MOATOMY HM B KAaKMX 3aKOHaX OHA HE
Hyxnaercsa. [IpocTo HEKOTOpbIE XapaKTEpPHBIE OCOOCHHOCTH ATHX
B3aUMOJICCTBUH, JTIFOAM JIJIs1 ce0s1 GOPMYITUPYIOT B BUJIE 3aKOHOB.

Tewm Gosiee, 9TO OTKPBITHIE YUEHBIMHU 3aKOHBI, 3aKOHAMU M HE
SIBJISIFOTCSI, DTO BCErO JIMINh OaHAJIbHBIC KOHCTATAllMd KaKHX-TH0O0
(axTOB, KOTOpPBIE CaMU ce0sI ¥ MOATBEPKAAIOT. DTH, TAaK HA3bIBAEMbBIE
3aKOHBI, TOJIbKO OMUCHIBAIOT KaK MPOUCXOMAST KaKUe-TO SIBJICHUS, HO
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HUYETo He TOBOPAT O TOM, I0YEMY OHH MPOUCXOMAAT TaK, a HE HHAUE.
B cuny Toro, uto no0ble B3aUMOACHCTBHS MaTepralbHbIX 00BEKTOB
OJIHO3HAYHO OMPEJIEISIIOTCS X CBOMCTBAMHM, TO HUKAKUX HapyIIEHUH,
HEONPEIEeTIEHHOCTEH, HEOOBIYHBIX J(P(HEKTOB WIM MapagoKCOB B
npuposae He cymectByeT. Korga HeompeneneHHOCTh BBOJIUTCS B
MPUHIINIL, HAyKa YMHUPAET U MPEBPALIACTCS B OaHAIBHYIO PEIUTHIO, OT
KOTOPOH OJWMH JHIIb IIar JO0 NPUHIMIA HEMO03HaBaeMOCTH,
MO3BOJISIOIIEM HECTH JIFOOYIO YIIIb.

HeBO3MOXHOCTh ONHMCAHUS PEATbHOCTH MaTeMaTHYeCKUMH
dbopMynaMu MpuBena K TOMY, y4€HbIe-TEOPETHUKN HACOUMHSIIIN TaKoe
KOJIMYECTBO OECCMBICIEHHBIX TEPMHHOB M H300penu  Takoe
KOJIMYECTBO HE CYHIECTBYIOIIUX B IPUPOJE CYIIHOCTEMH, UTO CaMU yxkKe
HE MOTYT B HUX pa3o0paTbcsi. ITO U UepHbBIE IBIPBL, U KPOTOBBIE HOPBI,
U pa3IUyYHBIE TEMHbIE SHEPrUM M MaTepuH, a TaK >Ke Maccy
BCEBO3MOXKHBIX "TIOCTOSIHHBIX', Ba)XKHO HMEHYEMBIX MHPOBBIMU
KOHCTaHTaMH. DTO M TpaBUTAI[MOHHAsl TMOCTOSHHAS, U MOCTOSHHAs
[Mnanka, u mocrossHHas bonbliMaHa M eme menas Kyda pa3iMyHBIX
KOHCTaHT, 0e3 KOTOpBIX, [0 MHEHHUIO TEOPETUKOB, BCEJICHHAs HE
Morjia Obl cymiecTBoBaTh. Ho 3T "MOCTOSHHBIE" OKa3bIBAIOTCSA
TaKUMH HEMOCTOSHHBIMU, UYTO HX MPUXOIUTCS MEPUOIUYECKU
YTOYHSATH. [ paBUTAIIMOHHYIO TOCTOSIHHYIO, HAIIPUMEp, YTOUHSUIN yKE
11 pa3. U sTo emie He mpeaen.

W3-3a HCKaXEHHOTO OOBIBATENBCKOIO IMPEJICTABICHHUS O
MeXaHU3MaX MPUPOJHBIX SBJICHUH, COBpEMEHHAs HayKa OOBSICHSET
UX, KaK MPaBUJIO 33/10M Harepe, epeBopayrBast BCE C HOT Ha FOJIOBY
U TyTas NPUYMHBI CO CIIEACTBUSAMU. llemepHbie MpeacTaBICHUS O
IpUPOJIE TPaBUTALMHU, HANpPUMEp, MO3BOJIIA HAYYHBIM JEATEISIM
coCTpsiIaTh TaKylo HEJENylo U 0e3rpaMOTHYIO TEOpUI0 00pa3oBaHUs
3Be3]] U IUIAHET, YTO OHa 3aTMEBAET CBOEH TIIIYMOCTHIO PacCcKa3bl
3HaMEHUTOro 0apoHa MIOHXTay3eHa O BRITACKMBAaHUH CaMOro ceds 3a
BOJIOCHI U3 00JI0TA.
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Ipumeuanue: Boodwe-mo eciu oueHb 007120 HAOMOOAMb 34 COCMOAHUEM
nPUPOObL MOJCHO NPULIMU K COBEPULEHHO NAPAOOKCATIbHOMY bl800Y, YUMo 6emep
oyem, nomomy umo oepesbsi kauaromcs. M 0adce MOJICHO 1e2Ko HAtmu OnblmHoe
noomeepoicoenue 3mo2o aeneHus. JocmamoyHo npocmo nomaxams 6emKoil nepeo
JUYOM, YmMoObL Ouymums 0gudicenue 6030yxa. Bom na smom abcypornom npunyune
meopemuKy 1 NOCMPOULU C80I0 MEOPUIO 36€30000PA306AHUSL.

CaMbIMH K€ JpeMy4duMH 3a0JIyKIEHUSMHU B COBPEMECHHOMN
busnMKe SBIAIOTCS TIOHSATHS WHEPIMOHHOW Macchl M 3aKOHA
COXpPAHEHHUSI DSHEPIHM, KOTOPBIA JO CHUX TMOp CTUMYIUPYET
HEYTOMUMYIO JICITEIbHOCTh OTPOMHOW apMHUHM H300peTareneit
BEUYHBIX JBUTaTeNnell. B KpHBOOOKOM 3JaHUM HAayKH KaKHM-TO
HEMOCTHKUMBIM 00pa3oM YKHUBAeTCs MOHATHE AedeKTa Macchl, Kak
npeBpamieHuss €€ B CBoe COOCTBEHHOE CBOWMCTBO - 3Hepruio. Ho,
HECMOTPS Ha BCIO 3Ty BO3HIO ¢ (opMyllaMi, MaTeMaTHKa OKa3ajach
OeccUTbHON OOBSCHUTH JIBIKEHUE TAJaKTUK U YUCHBIM-TCOPETHKAM
MPUIILIOCH U300PECTH €Ille M HEKYI0 HEBUIUMYIO TEMHYIO MaTEpPHIO.

N xors oHa M HEBUAMMA M HUKAK HE B3aMMOJECHCTBYET C
OOBIYHON MaTepuel, OHU BCE-TAKU KaK-TO YXUTPHIUCH OMPEACTHUTD,
4TO OHA cocTaBlsieT 98% ot oObeMa Beeli OeckoHewHO ! ! BceneHHOM.
Kaxk roBopuit nokoitHelil Jlangay, Hayka y>Ke JOCTHUIJIA TAKHUX BBICOT,
YTO MOXKET OOBSICHUTH JAaXKe TO, UErO U caMa He TOHUMaeT. S He 3Halo,
MOXXET JIM KTO-HUOYIb TpeACTaBUTh cebe, uTo Takoe 98% ot
OeCKOHEYHOCTH. A BOT YYeHbIE MOTYT U YTBEpKIAIOT, YTO 3TO
MEHbBIIIe OECKOHEUHOCTH Ha JBa MPOIICHTA, BUIUMO COBEPIICHHO HE
cooOpaxasi, 4T0 OECKOHEYHOCTh, NMOHATHE HE MATEeMaTUYECKOE U
npaBuiiaM apu(PMETUKHN HE TTOTIUHSIETCSI.

CymiectByeT emie oaHa OOJbHAs MO30Jib, TaK HAa3bIBAEMOI
KBAaHTOBOW (DM3WKH, 3TO HapylIeHHe cUMMeTpuu. [lo MHeHuto
KaHIWJIATOB B JIOKTOpa, B pe3yiapTare boiapmioro B3pbIBa, IpHU
BO3HUKHOBEHWU MAaTE€pHUM M3 HUYEro, 4ToObl MO BUIUMOMY, HE
HapymaTh OTYETHOCTH, OJDKHO OBLIO OBl 00pa30BaThCS TAaKOE JKE
KOJMYEeCTBO aHTUMarepuu. OJHAKO BO BCEJICHHOW HE CMOTps Ha
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TUTAaHUYECKHE MOTYTU acTpOopU3UKOB, HUKaKHUX, Jaxe
MHUKPOCKOIMYECKUX  CIEJOB ATOM CaMOW aHTUMATepur He
HAOI0IaeTCsl U TEOPETHKU YK€ BCIO TOJIOBY CIIOMAld, MbBITAsICh
pasrajath 3aragky, KOTOpyK CaMHU K€ U COUMHHUIIN.

[locnenHue CTO JNET MOMCTUHE YMOIOMPAYUTEIBHOTO B3JIETA
HAyYHOW MBICTH, XapaKTePU3YIOTCS MpeHeOpeKeHNEeM YYCHBIMU-
TEOPETHUKAMU OCHOBOIOJIATAIOIINM MPUHIIMIIOM HAy4HOr'O MMO3HAHUS
- Tak Ha3bpiBaeMoil OpuTBoii Okkama. M 3TO mpuBeno kK TOMy, 4YTO
HAyKy 3aragiid TaKUMH OECCMBICICHHBIMH TEPMUHAMH U
MOHSTHUSIMH, YTO OHA Y€ HE B COCTOSTHUM OOBACHUTH JaXKe TaKuX, B
001IeM-TO MPOCTEUITNX BELIEH, KaKk TpaBUTAIUS 1 MATHUTHOE TIOJIE.

3. O CTPOEHHU ATOMA,
I'PABUTALIMU U AHTUTPABUTALIUHN

Juis Toro, 4ToOBI cO37aTh YTO-THOO MpETEHAyIoIee Ha
CTPOIHYIO TEOpHIO0, B MEPBYIO OYepeab HEOOXOAMMO OJIHO3HAYHO
ONpEEIUTh OCHOBHBIE NOCTYJaThl M NOHATUA. Benb TepMHUHBI U
ONpeNeNeHUusT NPHUAYMAHHbIE YYEHbIMM HACTOJIBKO TYMaHHBl H
MHOTOCMBICIIEHHBI, YTO YYE€HbIE YK€ CaMM HE MOIYyT B HHX
pazo0paThcsi.

[Ipexxne Bcero Hy:XKHO ONpPEAEIUTh OCHOBHOE IOHATHE — ITO
NOHATUE Mamepuu. ECTb OYEHb MHOTO OIpPEACIICHUM MaTepuu,
COYMHEHHBIX (uinocopaMi U YYEHBIMH, HO MBI, PYKOBOJCTBYSChH
OputBoii OKKaMa, BO3bMEM caM0o€ KOPOTKOE.

Mamepusa — 3mo gce mo, Ymo cyuiecneyent 6 Rpupooe.

JIroOble MaTepuanbHBIC MPEIMETHI MOXKHO, 10 KpailHEeH Mmepe,

nomynatb. Jlns Hadama HaM 3TOro OyAeT JOCTaTOYHO, HO B
JaTbHENIIIEM 3TO ONpeAeIeHNEe MOXKHO OyIeT yTOYHATS.

3arem omnpenenseM MOHATHE ceolicmeo. JI1oOble MaTepraIbHbIe
00BEKTHI BCET/Ia MOXHO OXapaKTepU30BaTh KAKMMHU-TO CBOHCTBAMHU.
Bosbmem mnst mpumepa crekio. CTekso, Kak HU3BECTHO, CIOCOOHO
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MPOITYCKAaTh CBET U ATY €r0 CIIOCOOHOCTH HITH CBOMCTBO, MBI HA3bIBAEM
npo3payHocThio. CylecTByeT JIM Ipo3payHOCTh B npupoae? Ona
KOHEYHO € CYHIECTBYET, TaK KaK B MPUPOJIE€ CYIIECTBYET TOBOJIBHO
MHOI'O pa3jM4YHBbIX BEIIECTB, IPONYCKAKOIMUX CBeT. A pa3
CYILIECTBYET, 3HAUYUT OHA COTJIACHO HAILIEMY KPUTEPHIO, MaTepHaIbHA
1 €€ MOXHO noiynars. Ho, yBbl, OKa3bIBAE€TCS, UTO MOILLYIIATh-TO €€
Kak pa3 ¥ Henb3ss. MOXKHO MOILIYNAaTh CaMO CTEKJIO WM ajiMa3 WA
Jla’ke BOZY, @ BOT MPO3PAavyHOCTh HUKAK HE Mollynaeums. Bor Tyr-To
MBI U TIONAJAEM B JIOTHYECKYIO JIOBYIIKY. M TakuX JIOBYILIEK B HayKe
OTPOMHOE MHOXECTBO M HX WICHOPUPOBAHHWE NIPHUBEIO K TaKUM
CHEKYJISIUAM, YTO Ha 3TOM MOYBE BBIPOCIHU LEJbIE ICEBAOHAYUYHBIE
HaIpaBJIeHUs, TAKKUE HapuMep, Kak KBaHTOBas (hU3MKa, KOCMOJIOTHS
Y TEOPHUSI OTHOCUTEIBHOCTH.

Kak wmbl yxe ompeaenuiud Bblllle, MPO3PAYHOCTh — 3TO
CBOMCTBO CTeKja. Ecimm crexkiia y Hac HET, TO U TOBOPUTH O
MPO3pPaYHOCTA HE MMEET HHUKAKOTO CMBICIA, [OTOMY 4YTO
MPO3PAaYHOCTh CYIIECTBYET HE KaK CaMOCTOsTeNbHas (Qu3ndeckas
CYIIIHOCTh, @ KakK HEKas XapakKTepHCTHUKA CTEKJIa WJIM KaKOTO-TO
JPyroro BELIECTBA, MPOMYyCKaroLero cBeT. 1 ectecTBeHHO, 4TO OHA
HE M3 4YEro He MOXET COCTOSATh M IO3TOMY MOIIyNaTb €€ MbI HE
CMOXEM. A 3TO 3HAYUT, YTO CBOMCTBO MOKET CYILIECTBOBATh TOJIBKO C
TeM 00BEKTOM, KOTOPOE OHO XapakTepu3yer. Mnu apyrumu cioBamu,
CaMO CGOUCME0 HeMaAmepuanbHo, XOTS HUMECT MamepuaibHblil
Hocumep.

[TonobHOE TMONOXKEHHUE CIOXKHUIOCHh B HAayKe C TMOHSATHEM
9Hepeusn. JHEPTUs — 3TO CBOMCTBO MATEPUATILHOTO TEja COBEPIIATh
paboTy. DTO camMoe MpPOCTOE U KpaTKOe OIpeAesieHUEe >HEpPIuH,
KOTOpasi TaK K€, KaK U MPO3PaYHOCTh, SIBISETCS XAPAKTEPUCTHKOMN
MaTepHaAIbHOIO TE€JIa U MOXKET CYIIECTBOBATh TOJBKO BMECTE C HUM.
To ecTb 3HEprus Tak K€ KaK U MPO3pavyHOCTh, UMEET MaTEepUaAIbHBIN
Hocutenb. CrHekynsanuu Ha TeMy OSHEpPrud, OOYCIOBJICHHBIE
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IIOTOJIOBHOM JIOrMYEeCcKON Oe3rpaMOTHOCTBIO YYEHOTO COOOIIECTBa,
OyKBaJbHO 3alOJOHWIM HayKy. [I010OHO pa3nUyHBIM LEIUTENSIM,
9KCTpaceHcaM M IIapilaTaHaM BCEX MAaCTeH, ydeHble B IOCIEIHEE
BpEMsI HECYT TaKyI0 HECYCBETHYIO UYIllb O KAKOW-TO TEMHOM MaTepHH,
3aMOJIHAIONMIE KOCMHUYECKOE€ MPOCTPAHCTBO M TEMHOW DHEPIHH,
JBIOLIEICS U3 KOCMOca Ha 3EMIII0, YTO XOTh BCEX CBSATHIX BHIHOCH.

OpHako CTOMT TOJBKO 3aMEHHUTh TEPMHUH 'dHeprusa' Ha
0OBIYHOE CJIOBO "CITOCOOHOCTH" HJIM CBOWCTBO COBEpILATH padoTy,
"oyph KaXKIOro Cpa3y € CTAaHOBUTHCSA OYEBHIHOHN'. DTO Kakou ke
HeoOy3maHHOU daHTa3uer Hamo 00JaaaTh, YTOOBI MPEACTAaBUTh cebe
IOTOKHM KaKHUX-TO TEMHBIX CIIOCOOHOCTEH, M3ITyyarouxcs Ha 3eMIT0
u3 KocMoca?

Ho uto xe Bce-Taku u3iywyaercs Ha 3eMJ0 U3 Kocmoca?
EnMHCTBEHHBIN IOTOK 3HEPTUHU MOCTYNAIOLIMI Ha 3EMITIO — 3TO IIOTOK
COJIHEYHOro u3iay4deHus. Ho Tak kak 3Heprusi — 3TO BCEro JMIIb
CBOMCTBO MaTEPUH, TO CJIEIOBATEIBHO, COJIHEUHBIA CBET — 3TO U €CTh
NOTOK MaTEepUAbHBIX YacTHUIL], MMEIOUIMX CBOWCTBO COBEpLIATH
paboty. M 3TOT KOJIOCCANBHBIN MOTOK YaCTHUIL COJTHEYHOTO U3TYUCHUS,
coBepmias paboTy, MHUIMOHBI JIET TOAJEPKUBAaeT Ha 3emile
ONTUMAJIBHYIO TEMIIEpaTypy, HE JlaBasi €il PEeBPaTUTCS B JICISHYIO
rpl0y. UM TOMBKO HHYTOXHYIO 4YacTb 3TOTO H3IYyYEHHS Mbl
UCTONb3yeM JJIsl IOJY4YeHHs 3JIEKTPUYECKOTO TOKAa C IMOMOILBIO
COJIHEYHBIX OaTapei.

Hy, Ha 3TOM Oyem cunuTaTh, 4TO C SHEPTUEH MBI pa300paHCh,
a Terepb mompoOyeM pazoOparkcsi ¢ paboToi. UTo ke 3TO Takoe,
pabora? PaGora — 3TO HEKOTOpOE W3MEHEHHE COCTOSHUS
MaTepHaJIbLHOIO TeJa, B pe3ybTaTe JeHCTBUS HA HETrO APYroro Tela,
obnanaromero sHeprued. Hampumep, eciu Mbl ypOHUM THPIO Ha
KyCOK IUIaCTWIMHA, OHAa pAacIUIIOIIUT €ro B Jienemky. To ecTb
U3MeHHUTCs (opMa KycKa IUIacTHIINHA.

OOBbIuHBIN y4eHbIH Obl CKa3al, 4TO SHEPrHs T'MpH MPOU3BEa
paboTy mo u3MeHeHuio (opMbl Kycka IutacTwinHa. M sta BechMma
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pactpocTpaHeHHass  OMIMOKAa HMEET TOCTOSHHYIO  IPOIUCKY
MPAaKTUYECKH BO Bcex yueOHuKax. Ho, kak Mbl yXe Ompenesuian
BbIILIE, SHEPTUSI HEMaTepHUalbHa U CJIEI0BAaTEIbHO HUKAKOW paboThI
MPOU3BOIUTL HE MOXeT. PaboTy mnpou3BOAUT HE »JHEprus, a
MaJaroas noJ 1eHCTBUEM Pa3HOCTH IPABUTALMOHHBIX IOTEHIINAJIOB,
rupgd. W korma Bam paccka3bplBalOT, 4YTO YEJIOBEK HCIIOJIB3YET,
HaIpUMep, SHEPTUI0 BOJIH AJI IPOU3BOJCTBA 3JIEKTPUUYECTBA, TO BbI
HE BEpbTE, 110 CYTH, 3TO OOBIKHOBEHHOE BpaHbe. YenoBeK NCIOIb3yeT
DHEPrUI0 HE BOJIH, a BOJABI, a BOJIHBI — 3TO IPOCTO MEXaHM3M,
MTO3BOJISIOIINN 3Ty SHEPTUIO UCIIOIb30BATh.

Jpyrumu cioBaMH BOJIHA — 3TO MEXAHW3M B3aUMOJICUCTBUS.
Nnu nocpenHuk. ITo JIETKO MOHATH HAa MpocToM npumepe. Koraa mbl
BE3EM CaHKH 3a BEPEBOUYKY, TO BEPEBOYKA HE SIBIIIETCS CBOWCTBOM
CaHOK WJIM 4Y€JIOBEKa, OHAa SIBJISETCS MEXAHHW3MOM B3aMMOJECHCTBUSA
MEX1y HHMMHU. MM mpocTo MOCPETHUKOM MEXKIY CaHKaMU U
YEJIOBEKOM.

Bor Tenepp, korga Mbl IPOSCHUIM HEKOTOPBIE OCHOBHBIE
TEPMUHBI, MO>KHO MIEPEXOIUTH K pazpaboTke Hameil Teopun. [lepBpiM
Y OCHOBHBIM IOCTYJIATOM Hallleii Teopuu, OyAeT MOJOKEHHUE, YTO B
MPUPOJIE CYIIECTBYET TOJBKO Mamepus. To eCTb BCE TO, UTO MOXKHO
nomynare. B mpupose Bce COCTOUT M3 MaTepUH, a CIEIOBATEIBHO,
IpUPOJA — ITO U ecTh MaTepus. 1 3Ta MaTrepust uMeeT onpeereHHbIe
CBOMCTBA, KOTOPBIE MOTYT CYILIECTBOBATH TOJIBKO BMECTE C HEH.

Kpome sHeprum, OgHMM M3 OCHOBHBIX (h)yHIaMEHTAIbHBIX
CBOMCTB, MNpUCYIIUX  MaTepuu, SABISAETCS  IJIEKMPUUECKUil
3aps0. DKCIIEPUMEHTAIBHO YCTaHOBIICHO U 3TO JIETKO MPOBEPUTH O€3
KaKoOW-TMOO CJIOKHOM ammapaTypbl, 4YTO JJICKTPUUYCCKUNA 3apsi
ObIBae€T ABYX THUIOB WM, KaK TOBOPAT Yy4Y€HbIE JBYX 3HAKOB -
MTOJIOKUTEIBHBIA M OTPUIIATEIBHBIN. TH TEPMUHBI BHOCST B (PU3HUKY
OTpe/IeNIEHHYI0 MyTaHUIy U ObUIO OBl ropa3zo JIOrMYHEe Ha3BaTh
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3apsipl, HAPUMeEp, KPAaCHBIM U 3€JIEHBIM. A TIOYEMY - MBI 3TO Y3HAEM
HECKOJIBKO IO37KeE.

OKCHEPUMEHTAIBHO TaK K€ YCTAHOBIIEHO M 3TO TOXKE JIETKO
IIPOBEPUTH, YTO TEJIA UMEIOIINE OJUHAKOBBIE JIEKTPUUECKUE 3apsIibl,
OTTAJIKUBAIOTCS, & UMEIOINE pPa3HbIE 3apsibl, MPUTATUBAOTCA. TO
€CThb Tela, B 3aBUCUMOCTH OT THUIIOB WJIM 3HAKOB 3apsioB,
B3aMMOJENCTBYIOT 110 pa3HOMYy. [lo aHamoruu ¢ npo3payHoOCThIO, KaKk
CBOMCTBOM IIpPONyCKaTb CBET, Mbl C IIOJIHBIM IIPaBOM MOXEM
OTIPENIeNIUTh 3apAd, KaK CBOWCTBO WM CHOCOOHOCTh MaTepuu
B3aUMOJICMCTBOBaTh. A,  CIIEAOBaTEIbHO  HPUMANCEHUE U
OmmanKueanue — 3T0 U €CTb B3aMMOJICHCTBHSL.

A Tak Kak MarepualbHbIE TeJa, HUMEIIIHE 3apsibl,
B3aUMOJICHCTBYIOT Ha HEKOTOPOM pACCTOSHHUHM, TO Mbl BIIPaBe
YTOYHUTH 3TO ONpENEJICHHWE 3apsja, KakK CBOWCTBA MaTepuu
B3aMMOJICVICTBOBATh HA PACCTOSAHUU. 10 €CTh 3TO B3aMMOJACHCTBHUE
HEKOHTAaKTHOE. MarepuaibHble Tela BCETJa B3aUMOJCUCTBYIOT Ha
pPacCTOSIHUH, a 3HAUUT 4epe3 MOCPEIHUKA, KOTOPHIM SIBISIETCS HoJjie
3apada. VI Tak Kak IOJ€, 3TO BCErO JIMIIb MOCPENHUK, TO IIPH
B3aUMOJICHCTBUSAX OHO HE U3MEHSETCS.

Korna mpl mpubmikaeM Apyr K Apyry 1Ba Tella, UMEIOIIne
OJIMHAKOBBIE 3apsi/ibl, OHU OTTAJKHUBAKOTCA. 3]1€Ch CIENYET UMETh B
BUJly, YTO OTTAJKHMBAIOTCA HE 3apsjabl, a Tejla. JTO IMPOUCXOAUT
HOTOMY, YTO HOJIAA 0OUHAKOGHIX 3apPA006 HEeNPOHUUaAemMbl TPYT IS
Japyra W TpH COMMKEHUU OHHM YNpPYyro AeGOopMHUPYIOTCS, 4YeM U
00yCIaBIUBAIOTCS 3TU CHIIBI OTTaNKuBaHus. Koraa Mbl mpubnmxaeMm
Opyr K Opyry Tejla, MMEIOIIKME IPOTHUBOINOJIOXKHBIE 3apsiibl, OHU
NpUTATUBAOTCS. ONATH ke NPUTATUBAIOTCS HE 3apsapl WIK IO, a
Tena.

OTO MNPOUCXOOUT IMOTOMY, YTO HOAA PA3HBIX 3aAPA00E
cmpemamcea caumoea opye ¢ opyzom. llpy 3TOM y HHX TOXe
IPOSIBIISAIOTCA CBOWCTBA YIPYIOCTH, HO TOJIBKO IPOTHBOIOJIOKHOIO
JIEUCTBUS.
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ECHI/I aBa TCJ1a C HpOTI/IBOHOHO)KHBIMI/I 3ap}II[aMI/I
NPHUTIATUBAIOTCS IO CONPHUKOCHOBEHHUS, TO OHH OKa3bIBAIOTCS
OKPYXCHHBIMHU JBYMS NMPOHHUKIIMMH JIPYT B JIpyra M CIUBIITUMHCS
BMECTE JJICKTPHUYSCKUMH TOJIIMHU. B UTOTE 3TO MPUBOJIUT K TOMY, YTO
Oeiicmeusi 3apsjioB  B3aWMMHO KOMIICHCHPYIOT Jpyr JApyra u
CONMM3HBIIMECS TN, B OOIIEM H IIEJIOM, OKa3bIBAIOTCS 2/1eKMPUYECKU
Heiumpanvupimu. Cienyer UMETb B BUIY, UTO KOMIIEHCHPYHOTCS
TOJBKO HeﬁCTBHH 3ap;1;[0B, caMH IKC BapH,Z[bI, ABJIAOIIIUECS
HCOTHEMIICMBIM CBOﬁCTBOM MaTepI/II/I, HI/IKy,Z[a HC UCUEC3al0T.

N BOT 3TM clOMBIIMECS BMECTE JJICKTPHUYCCKHE TIOJIS
MIPOTUBOIOJIOKHBIX 3apsA0B M 00pa3yloT 2pasumauuoHnoe noje
00BEeKTA.

Bom 30ecy muvl modrcem o00vaAcHUmMB nouemy 3apaovl c1edosano 0Ol
Hazeamb Kpachvim u 3enenvim. Tozoa HellmpanvbHoe meno MOMNCHO 0blL10 Obl

npeocmasumey, Kak meno umerwujee PAGUMAUUOHHBIE (INeKmMPUUecKu
HeUmpanbHbulil, dHceamolil) 3apao.

A ecnu MBI TIONTPOOYyeM MPUOIU3UTH JBA TAKUX JEKTPUUECKU
HelmpanbHplX MaTEPUATILHBIX TEJA IPYT K IPYTY, TO AIEKTPUUYECKUE
I0JIs, OKpYJKaloIllue UX, OyAyT CTPEMHUTbCS YK€ B3aUMHO IOMAPHO
CIIUTBCA APYT C APYIOM, YTO HMPHUBEAET K NPUTATUBAHUIO 3THX TEJ
Ipyr K JApyry. A cienoBaTelbHO — Tena,  oOJajaroliue
IPAaBUTALIMOHHBIMU TOJIAIMU OYAYT 6cec0a TPUTATHBATHCA APYr K
ApYyry.

N 5>T0 3HAUAT HUKAKOM AaHTUTPABUTALMM B IPUPOJIE
CYILIECTBOBaTb HE MOJXKET. 3a NMpPUMEpPaMM JAJIEKO XOAUTh HE HAJo,
Jaro0ble Tena, HaxXOoJSIIMEecs] Ha IUIaHeTe, NMPUTITUBAIOTCS K HEU ¢
OIIPEIETICHHOMN CUJION, 3aBUCSILIEH OT PACCTOSHUS 10 €€ IIOBEPXHOCTH.
Bce Tena Bo BceneHHOM, 3B€3/1bl, INIAHETHI, aTOMBI, 00J1aJal0T CBOUMU
IPaBUTALIMOHHBIMH TOJISIMU, KOTOPBIE XOTS U UMEKT OECKOHEUHBIH
panuyc AEUCTBUS, HO OYEHb CHJIBHO OCJIAa0EBaIOT C PACCTOSHUEM 10
00paTHO KyOn4YecKo 3aBUCUMOCTH. M B cHiTy OECKOHEUHOTO pajuyca
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JNEUCTBUSI, 3TH TIOJA SIBISIOTCS @e30ecyuieil ynpyzoil cpeooil, B
KOTOPOM pacipoCTpaHsAIOTCS IPaBUTALMOHHBIE BOJHBL.

DTO TOBOPUT O TOM, YTO HHUKAKOTO 3dupa, (HU3NIECKOTO
BaKyyMa, CKa304YHOTO MPOCTPAHCTBA-BPEMEHH WM KaKOT0-TO
TPUAEBITOrO LAPCTBa B NpHUpOJE HEe cymecTByer. M kak Mbl
YCTaHOBWJIM BBIIIE, TPABUTAIIMOHHOE TOJIEe, KaK MOJe 00pa30BaHHOE
AIIEKTPUIECKUMU TOJISIMH, TaK K€ 00JIafaeT yIPYrocThi0 U MOATOMY
Tr000€ TeNo, IBUTAsICh B TPAaBUTAIMOHHOM TOJie, OyJeT co3aBaTh B
HEM YIPYTyIO BOJIHY CXKaTUsl, CKOPOCTh KOTOPOMH MOCTOSIHHA, TOTOMY
YTO OMNpeAeNseTcss TOJIbKO YHIPYTMMH CBONCTBAMHU SJIEKTPHUECKHUX
MoJIeH, 0Opa3yroNMX 3TO TPABUTAIIMOHHOE ToJjIe. J[JTnHa 3TOW BOJIHBI
OyZIeT OompeaensaThcsi Pa3HOCTBIO CKOPOCTEM CaMOM YacTHUIBl H
B0O30YK/1aeMOM €10 BOJTHBI.

E€ M0KHO onucaTh CIEyIOUM BBIPaKECHUEM:

A=(Vs-Vu)lt,
rae Vu— CKOpOCTb YaCTHIIbI,
a Vs — CKOpOCTh, CO3/1aBa€MOM €10 TpPaBUTALMOHHON BOJIHBI
(ckopocmb ceema) (puc 14).

Kak u3BecTHO, CKOpPOCTH BOJHBI B TPAaBUTAIMOHHOM IIOJIE
coctapisieT 300000 KAJIOMETPOB B CEKYHAY. JTO TO, YTO YYEHBIE
OIIMOOYHO HAa3bIBAIOT CKOPOCTHIO CBETa W KOTOpasl SIBISETCS
nocTosiHHOM. CKOpPOCTh paclpoCcTpaHeHUsI BOJIHBI B TPAaBUTALMOHHOM
1oJie, BeIMYMHA JEHCTBUTEIBHO MOYTH MOCTOSTHHAS U ONpeaeNsieTcs
TOJIbKO CBOMCTBAaMH CpeZibl, B KOTOPOU OHa pacnpoctpansercs. 1 rak
KaK MaTepualbHble Tejla MOTYT B3aUMOJECUCTBYIOT TOJIBKO C
MOMOIILIbIO TIOJIEH, TO CKOPOCTh BOJHBI - -3TO U €CTh CKOPOCTb
B3auMOJEHCcTBUSI. A camMa dYacTHIla MOXKET JBHUraTthbCcsI B
IPaBUTALMOHHOM T0JIE€ C KaKOH YrOJHO CKOPOCTBIO, XOTh MHJIIMOH
KUJIOMETPOB B CEKYHY.

JlBurasicb B crienmpu4IecKoil cpene, KOTOPYIO MPEACTaBIISCT
co00il TpaBUTAIIMOHHOE TIOJE, OOpPa30BAHHOE JIIEKTPUIECCKUMU
MOJIIMUA  TIPOTHUBOIIOJIOKHBIX 3HAKOB, YaCTHIIA BO30YXTaeT B HUX
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npoTuBodazHele BOJHBI cXaTuid. Ecim B KakoW-TO  TOYKe
MOJIOKUTEIBHOTO AJIEKTPUUECKOT0 TOJISl Y BOJHBI TOpO (cxkaTHe), TO B
TOH € TOYKE OTPULATEIBHOIO MOJIs, UMEIOIIEr0 IPOTUBOIIOIOKHbIE
CBOMCTBA, OyJIeT BIaInHA (pa3pekKeHHE).

Jpyrumu ciioBaMH, BOJIHBI B 2PAGUMAUUOHHOM NOJIE — ITO
nonepeunsle BOJHBI HA TPAHULIE IBYX CpeJl (3JIEKTPUUECKUX TOJIEH) C
pa3InyaOIUMHKCS TPOTUBOMOJIOKHBIMH CBOMCTBAMHU.

OTO U €CTh TE CaMble 2PAGUMAYUOHHblE BOJIHbBI, KOTOPBIEC B
¢dusrke omrO0YHO HA3BIBAIOTCS IAEKMPOMACHUMHBIMU.

Baxyym, max sce kax u sghup, no npedcmasnenuto uzuxos, cpeoa
00HOpOOHAsA, a4 603HUKHOGEHUE HONEPEUHBIX 60JIH 6 OOHOPOOHOI cpede
Hegozmoxycno. Ho 6 zpasumauuonnom  none, 00pA306aHHOM
6J10J1CEHHbIMU OPY2 8 OPY2a INEKMPUUECKUMU NOTAMU, ZPAHUUA MEHCOY
HUMU cywecmeyem, NPaKmuiecKu, 6 11000l mouke Imozo noJs.

Ji1st TOTO, 9TOOBI IPUITH K BBIBOTY 00 3JIEKTPUUECKOU MPUPOJIE
IpaBUTALlMU, JOCTATOYHO D3JIEMEHTAPHOTO CPaBHEHUS OCHOBHBIX
dbopmyn 3akona KymoHa wu 3akoHa "BCEeMHUpPHOTO" TATOTEHUS
Hprorona. Tak kak 3TH 3aKOHBI MPAKTUYECKU OMHUCHIBAIOT OJHO U TO
K€ B3aMMOJICUCTBHE, TO MOJIYYAETCs, YTO 3TO OJIMH U TOT K€ 3aKOH,
"OTKpBITHIN" HEOAHOKPATHO.

Bonee Toro, 3akoH 3TOT BBIBEJEH YUCTO F€OMETPUUECKH, TaK
KaK B OOILEM BHJI€ OH OMHCHIBAET 3aBUCHUMOCTb HI0W4AOU CEUCHUS
J1000T0 TENECHOTO YIJia, OT PACCTOSIHUS CEKYyIIEeH MTOCKOCTH JI0 €ro
BEpILMHBI. A TaKk Kak MaTepualbHble Teja 00JagaroT 00beMOM, TO
YBEJIMUEHHUE €r0 pajauyca B 2 pa3a, IPUBOJUT K YBEIMUEHUIO 00beMa
ATOTrO TeJIa U COOTBETCTBEHHO, KOJIMYECTBA €r0 BELIECTBA, B § pa3. A,
CJIEIOBATENIbHO, U €TI0 CUJIbI IPUTSKEHUS TaK K€ YBEITMUUBAIOTCS B 8
pa3 WM MPONOPHHOHAIBHO KyOy paamyca, a He KBaapary, Kak
omnboyHo cuntanu Heioton u KynoH.
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Pacnpenenenne noTeHIMANIOB TPABUTALIMOHHOTO TOJIS JIFOOOTO
MaTepuaIbHOr0 O00BEKTa — TIIIAHEThl WIM 3Be3Abl TpadudecKu
npeacTaBieHo pucyHkom (puc 1), ['paBUTanmoHHBIE  CHIIBI
MPUTSDKEHUS YBEIMUMBAIOTCS IPONOPIUOHATILHO Kyfy PacCTOSTHUS OT
LEHTpa IUIAHEThl W JOCTHTal0T MaKCHMaJbHOTO 3HAYeHUs Ha €€
TMMOBCPXHOCTH. DTa 3aBUCUMOCTE OIIMCHIBAETCS BBIPAKCHUCM!

: Fm=kR3, 20e
] k — ycrnosuwvii kosgpguyuenm
NPONOPYUOHATLHOCU,
HeobX00uMblll ons

coziracosarus  pas3jiudHvlx e()uﬂuu

UsmMeperusl, OCHOB6AHHbIX Ha

Cﬂy"laIZHblx eelUdUHax.

Pue 1 R - paouyc macomerowezo

mena (36e30vbl, nianemvt).

COOTBGTCTBGHHO, no MeEpc yaajliCHusd OT IMOBCPXHOCTU
MaTCpUAIBHOIO TCJIa, CHJIa C€ro TIPaBUTAIUOHHOTO IIPUTIAKCHUA
YMCHBIIACTCA IO TOMY KC 3aKOHY MU 3Ta 3aBUCHUMOCTDH OIIUCBIBACTCA
CJICOYIOIUM BBIPAXKCHUCM:

F->Fu/(r-R)?

(Ilpumeuanue: Hmenno uz-3a Kyouueckoii sasucumocmu Kasenouw ne
cMo2 oOnapyscums cunvt npumsdicenus 150-mu kunozpammosvix 6016aHoK u
ucnonvzosan ¢opmyny Kynona ons nekmpuueckux 3apsaoos. M umenno

noymomy amepukanyvt He cmozriu npespamumsv ceoii "'NEAR'" ¢
UCKyccmeennwlil cnymuuk acmepouda 3poc. Tax ice, Kak He npouwien Imom

"dokyc" ¢ anonckum 3on0om "XAABYC" u acmepoudom Hmoxasa.)

A Tak Kak CHJIbl TNPUTSHKEHUs, JEUCTBYIOIIME B IIEHTPE
MaTepUaJbHOTO  OOBEKTa,  B3aUMHO  MPOTHBOMOJOXHBI |
YPaBHOBENICHBI, TO CHJIa TPABUTAIINH, & CJICIOBATEIBHO U JaBJICHUE B
HEM TIpaKTHYeCKH paBHBI Hymo. IloaTtomy mrobas wdacrtwiia,
OKa3aBIIasiCs B CaMOM IIEHTpe OOBeKkTa OyneT HaxoAWUTCS B
HEBECOMOCTH U MPU HE3HAUUTEIHHOM CMEUICHUH €€ B KaKy-Ir00
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CTOpPOHY, pPaBHOBECHE CUJI HAPYLIUTCS U YaCTHULIa HAUYHET IBUTaThCs B
Ty CTOPOHY, T'Jie OBEPXHOCTh Ommzke. YTo B UTOrE MpHUBENIET K TOMY,
YTO B [IEHTPE MaTEepHAIILHOTO Tesla 00pa3yeTcs mycroTa. Bot mostomy
J100bIe KOCMUYECKHE O0BEKTHI, ATOMBI U 3JIEMEHTapHbIE YACTUIIbI, 3TO
nycmomesinsie 00pa306anus.

OTa MyCTOTENO0CTh, KAaK "TpaBUTALIMOHHAS CKOpJIyna" IpHUIAeT
aToOMaM M 4acTHIlaM, a TaK € 3B€3[laM M IUIAHETaM HEBEPOSTHYIO
IPOYHOCTh M CTaOMJIBHOCTh. 3€MJIsi, HAlpUMEpP — 3TO ITYCTOTEINbIN
11ap ¢ TOJIIMHOM CKOPIYIbl IPUMEPHO, OKOJIO 2 THICSIY KMJIOMETPOB,
C BHYTpPEHHEW aTMoc(epoll NPUMEPHO TAaKOH KE€ TONIIUHBI H
BaKyyMOM B CaMOM LIEHTpE.

['paBuTanmonHoe  moje, 00pa30BaHHOE  OJAMHAKOBBIMU
JJEKTPUYECKMMHM  TOJSIMH  Pa3HbIX  3HAKOB, TEOPETHYECKH,
UEHMPANbHO CUMMEMPUYHO U €T0 BEIMYMHA 3aBUCUT TOJBKO OT
bu3MYECKUX pa3MEepoB MaTepuanbHOro Tena. s Toro 4ToOBI
JIBUTATHCSI JAJIbIIIe HAaM HEOOXOAMMO Ha HEKOTOPOE BPEMs BEPHYThCS
K cTpoeHHto atoma. Kak ObUIO CKa3aHO BBINIE IJIAaHETApPHAs MOJEIb
Pesepdopna n kBantoBast Moaenb bopa, Mo CyTu MpeacTaBIsIONINe
co0o0il 3leMeHTapHble BEYHbIE JBUTATENIH, JUIs HaIled Teopuu
COBEPILEHHO HEITPUEMIIEMBI.

A BOT aTOMBI 10 MOzieian ToMcoHa, HanboJIee ITOJIHO OTBEYAOT
pEaTbHOCTH, TaK KaK OHU COCTOAT W3 OJMHAKOBOI'O KOJMYECTBA
JIEMEHTApHbIX  YacTULl €  MPOTUBOIOJIOXKHBIM  3apsioM,
CLIEMEHTUPOBAHHBIX MOIIHBIMU CHUJIAMU B3aWMHOTO MPUTSHKCHHUS.
VIMeHHO 1MO3TOMY aTOMBI O4€Hb CTAOMIIBHBI, HO MIPU 3TOM CBOMMHU
rPAaBUTALMOHHBIMHU TOJSIMH OHUM MOTYT 3aXBaTbIBaTh PA3IUYHbBIC
CBOOOAHBIE DdJEMEHTApHble M CyOdJeMEeHTapHble YacTUIBl U
YAEpKUBATh HMX Ha CBOEH IOBEPXHOCTH, TAK JK€ KaK IUIAHETHI
YAEPKUBAIOT HA CBOEW ITOBEPXHOCTH pa3IUYHbIE IPEIMETHl U
atMocdepy.
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Y  aroma,  yIepXuBarmomero = Ha  cebe  YacTHUIBI
MPEUMYIIECTBEHHO KaKoro-iubo OJHOro 3apsijia, I'paBUTALMOHHOE
noJie, OKpy»Karoliee ero, yxe He 0yner cumMmerpuuHbiM. OHO OyaeT
COCTOSITh U3 AJIEKTPUYECKUX TOJIEH, HECKOJIBKO Pa3INyaloluXcsl 1Mo
BEJIMYMHE W paauycy JACHCTBHS, YTO TNPUBEIET K HEKOTOPOMY
0cia0JIeHNI0 TPUTSHKEHUS aTOMOB JIpYr K JApyry. DTy pazHOCTb
BEJIMYMH DJIEKTPUUECKUX II0JIEH, Mbl U HA30BEM acummempuei
zpasumayuonnozo noaa. Eciu Ha MOBEpXHOCTH aTOMa Mpeo0IIagaoT
YaCTULIBI C IIOJIOXKUTEIBHBIM 3apsoM, TO aGCUMMEMPUA €T0
TPaBUTAIMOHHOTO  TIOJIA  OyAET  IMOJOKHUTEIbHOM. Nnun
OTPHUIIATEIILHOM, €CJIM HA00OPOT.

Jlpy2umu cnosamu, acummempus 2pasumayuoHH020 NoaA
amoma, Mo €20 6HEeUIHUIl U30bIMOYHBLIL IIEKMPUYECKUIL 3apPA0.

Bce BemectBa B MpUpOAE COCTOSIIIME U3 aTOMOB M MOJIEKYII,
BCErJa HMMEIOT HEOOJbIINE H30BITOYHBIC AIIEKTPUUYECKHE 3apsiIbl
(acummempuio), KOTOPBIMH  OIPEAEIAIOTCS WX  arperarHble
COCTOSIHUS U B3aUMOJIEHCTBUSA APYT C IpyroM (puc 2). Di1eMeHTapHbIE
YacTUIBl TaK € HMMEIOT aCHUMMETPHUIO TI'PaBUTAIIMOHHBIX IOJIEH,
OOYCIIOBIICHHYI0 ~ MPWIMMOIIMMHA K HHUM  CyO3JIeMEHTapHBIMU
YaCTULIAMHU.

AcuMMeTpusl TpPaBUTALMOHHBIX TIOJIEH 4YacTHll, aTOMOB U
OpPYTUX MaTepHallbHbIX OOBEKTOB, O0O0YCJIOBIEHAa CBOICTBaMU
MaTepHH, KOTopble (POPMHUPYIOT CHEPUIECKYI0O METPUKY BCEICHHOM.

= Nmenno Onaromapst He €BKIUAO0BOMH, a
= NOTONCUMEINO 20

sepan chepuyeckoil  MeTpuke, MaTepus

Iloae
OMPHYAMETbHOZD .,
sapada k

LT BCEJIICHHOM He cobpanack B OIUH

"

7 s | o
. . ' 00JIBIIOM KOM, a obpazyer
{ ] oo e
J \ */=E | peMeHTapHble  YacTHUIbl,  aTOMBI,

amau o 3Be3qbl M IUIAHETH, WMEIOIINe
: ACHMMETPUYHBIE  I'PABUTALHOHHEIE

Puc 2.
nonss. B eBKIMIOOBOWM  METpUKE

96071104 uA BCENEHHONM Obuta OBl HEBO3MOXKHA. ACHMMETpHUEH
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rPAaBUTALMOHHBIX TMOJE€H aTOMOB WJIM MOJIEKYJ  BEIIecTBa
ONpENIENAETCS U BEC ITOT0 BELIECTBA B IPAaBUTALMOHHOM T10JI€ 3EMIIH
WU IPYTUX KOCMHYECKHUX TeJl.

Tak xak cama 3emis IO BCeM MpHU3HAKaAM UMEET HEOOJIBIIYIO
OTPULATEIbHYI0O aCUMMETPUIO (3apsil), TO BEHIECTBA C TaKOW XKe
aCUMMETpPUEH BECSIT MEHbBIIE, YEM BEIIECTBA C IOJIOKUTEIBHOMU
acumMerpued. Hanmpumep, Takue raspl, Kak BOJOPOJ M KHUCIOPOX
UMEIOINE JIOBOJBHO OOJIBIIYI0 OTPUIIATEIHHYIO aCHUMMETPHIO
MOJIEKYJI, B TPaBUTALMOHHOM I0jJ€ 3eMJIM BECSIT MEHbIIE, YeM
coCToAIas W3 H3THX Tra30B BOAAa, HMMEKOLIAs TOpa3l0 MEHBUIYIO
OTPULIATEIIBHYIO0 aCUMMETPHIO.

1) Amomwbl meepovix eéeuyecme umerwm oueHv HEOONLULYIO
acumMmempuio 2pasumayuoHHbIX noJell (U30bIMOYHbILL 3aps0 OUYeHb
Man), nOIMOMY OHU NPUMAZUEAIOMCA OpYZ K OpyZy HACHIOIBLKO
CUTIbHO, YMO 0J11 M020 YUMo 0bl UX COBUHYMb OMHOCUMENbHO 0PY2
opyza unu omopeambv, Hy)HcHO NPUTLONHCUNL 3HAUUMETbHbLE YCUTIUAL.

W yeM MeHbIlle acUMMETpHSI TPABUTALMOHHBIX TMOJIEH aTOMOB
BEILIECTBA, TEM OHO TBepke. CaMas BhICOKasi TBEPAOCTb U MPOYHOCTh
MOKET OBITh TOJBKO IPU HYJIEBOW aCHMMETPHH WM aOCONIOTHOMN
CUMMETpPUHU T'PABUTALMOHHBIX IOJIEM aTOMOB BEIECTBAa, KOTOpas B
cuity cheprueckoil METPUKHU BCEJICHHOM, MPAKTUYECKH HEBO3MOXKHA.
OT0 O0OBSICHSIETCA TEM, YTO HEBO3MOXKHO YIIOXHTH OJWHAKOBOE
KOJINYECTBO c(heprueckux 4acTull B cepuueckuii oobem aroma. Tax
WM WHAYE UX KOJIIMYECTBO OYJET HECKOIBKO pa3iundaThCs.

TBepbie Tena MoYTH HECKUMAEMBI, TaK KaK M3-3a HeOOIBIION
aCMMMETPUHU 3a30pbl MEXJy aToMaMu MUHHMMaibHbL. Hekotopoe
c)KaTHe BeIleCTBAa BOZMOXKHO M3-3a 3THX HEOOJBIINX 3a30POB MEXY
aToMaMH, a TaKXe H3-3a COAEpKalIUXCS B HEM AaTOMOB TIas3oB,
MMCIOIIMX 3HAYUTENbHYIO acuMMerputo (puc 2). Ilpu KoBke,
HaIpUMep, aTOMbl HECKOJIBKO COJMKAIOTCS U CHJIbI MPUTSDKEHUS U
COOTBETCTBEHHO MPOYHOCTh BEIIECTBA YBEIIMUYMUBACTCS.
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Pazniom TBepmoro Tenma MpPOXOAUT MO OOJIACTAM C OOIBIIUM
COJIEp’)KaHMEM pACTBOPEHHBIX B HEM pa3IUYHBIX MpuMeceil u
MOBEPXHOCTh pa3jioMa U3-3a OOJBIIMX CHJI MPUTSHKEHHUS MCHOBEHHO
obneruiseTcss MOJIEKylaMH Bo3ayxXa. Eciiu ClOXuTh pas3ioMaHHbIE
4acTH BMECTE, TO U3-3a IMPOCIONKHA MOJIEKYN BO3JlyXa IIEJIOT0 KycKa
MOJTYYUTh YK€ He ynactcs. [IpunokuB odeHb OOINBINOE JaBICHHUE K
KyCKaM MOYXHO BBIJIaBUTh OOJBIIUHCTBO MOJIGKYJ BO31yXa W3
pasnoMa 1 KyCKH, HEMOCPEACTBEHHO COMPUKOCHYBIINCH, COSAHHSITCS.

D10, Tak Ha3bplBaeMasi, CBapKa JaBJICHHEM, KOTOpas CHIIBHO
oOneryaercs B BakyyMe. VMeHHO wu3-3a TOro, 4yro B BaKyyme
CBapWJIKCh LIAPHUPHI JIFOKa KOCMUYECKOTO KOpalJs, MpHU BHIXOJAE B
OTKPBITBIA KOCMOC 4yTh OBLIO HE MOTHO KOCMOHABT JICOHOB.

[Ipy KOHTaKTE METAJIOB, MUMEIOMIMX pa3Hble H30BITOYHBIE
3apsiIbl, MEXKy HUMU BO3SHHKAET HEKOTOpasi pa3HOCTh MOTEHINAIOB
¥ KOTOPYIO YY€HBIE HA3bIBAIOT MOTEHIMATLHBIM OapbepoM. KOHTaKThI
METAJIJIOB C OYEHb OOJBIION PAa3HOCTHIO M30BITOUHBIX 3aPsIOB MU
OOJBIIMM MOTEHIMAIBLHBIM 0aphepoM HUCHONB3YETCS IS CO3JTaHUS
TepMorap.

A HEKOTOpblE BELIECTBA, JIETUPOBAHHBIE CIELHUATBLHBIMU
nobaBKamy, YBEITUYUBAIOIIIUMH MOTEHIIMAIBLHBIA Oapbep,
UCIONIB3YIOT AJIA CO3JaHMs TaK Ha3bIBAE€MbIX MOIYIMPOBOIHHUKOBBIX
npubOopoB. KOHTaKTel MeX Ay TaKUMU MaTepHaiaMy Ha3bIBAIOTCS N-p
MePEex0IaMHu.

2) Amombl dcuokocmeil umerwm HECKOIbKO 0OO0abULyIO
acummempuio, yem amombvl meepovix mei, U pacnonazarmcs c
HECKObKO 001bulUMU 3a30PAMU, ROIMOMY UMEION B803MONCHOCHLb
J1€2KO CKOJIb3UNb OMHOCUMENbHO OpY2 Opy2a.

DTOW JIETKOCTBIO CKOJIBKEHHsI OOYCIIaBJIMBAETCS CBOWCTBO
TEKYy4eCTH KHUIKOCTEH 1 OTCYTCTBUE B HUX TpeHus. B cuity Toro, uro
3a30pbl MEXAY aToMaMH TOXE JIOCTATOYHO Mallbl, MHUAKOCTU TOXKE
MPAKTUYECKH HeC)KUMaeMbl. He3HauuTeNbHOE CKaTHe KUIKOCTEH TaK
K€ BO3MOIKHO JIUIIIb U3-32 PACTBOPEHHBIX B HEW MOJIEKYJI ra30B.
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AcuMMeTpHsI TPAaBUTAIMOHHBIX TOJIEH aTOMOB pPa3IMYHBIX
KHUJKOCTEN TaK jke MOKET OYeHb CHJIbHO pa3inyaThes. BemecTsa co
CPaBHUTEIHHO HEOOJIBIIONW PA3HOCTHIO ACUMMETPUI JIETKO BCTYMHAIOT
B "XUMHUYECKHE" PEaKLHH JPYT C APYTrOM U JIETKO CMEIIHUBAIOTCH, a C
0OJIBIIION Pa3HOCTHIO, HAOOOPOT PACCIIAUBAIOTCA.

Pa3HocTh moTeHIIMANIOB, BO3HUKAIONIAS B PE3YJIbTaTe KOHTAKTa
MEXy JKUIKOCTHIO M TBEPABIM TEIOM, OOYCIOBJICHHAs Pa3HOCTHIO
aCUMMETpPUM TPABUTALMOHHBIX IMOJEH KX AaTOMOB, MO3BOJISIET
CO3/1aBaTh "'XMMHUYECKHE" UCTOUHUKH JIEKTpUUIECKOro Toka. [lpuuem,
yeM OoJIbllie Pa3HOCTh aCUMMETpHi, TeM Oosiee 3¢ (EeKTUBHbBIE
UCTOYHUKU TOKa MosydaroTcs. Tak 4ro Jo0ble, Tak Ha3blBaeMbIE
XUMHYECKHE  pEeakluuu  UMEIT  (U3NYECKHE  MEXaHU3MbI
B3auUMOJICUCTBHUI.

AcuMMeTpuel TpaBUTALMOHHBIX IOJIEH TaK € AJIEMEHTapHO
00BSCHSIETCST pAaCTBOPUMOCTH BellecTB[r1.9]. Uem Oosbilie pasHOCTh
aCUMMETpUM aTOMOB BEUIECTBA W KUAKOCTH, TEM JIETYE OHHU
cmemuBaroTes  (pactBopsitorcs). Ilpu HarpeBaHuM, acUMMETpHS
TPAaBUTALIMOHHBIX  TIOJIEH aTOMOB JKUAKOCTH  YBEIMYHBAETCH,
COOTBETCTBEHHO yBEIIMYMBACTCSI U PA3HOCTh ACUMMETpPUH C
pacTBOpsSIEMbIMH BEILLIECTBAMH U OHU B HEMl Jierye pacTBOPSAIOTCS.

HMeHHO TO3TOMY ra3bl, UMEIOIIHE OOJbIIYI0 ACHMMETPHIO
IPaBUTALMOHHBIX TMOJIEH aTOMOB, JIerue pacTBOPSIOTCS B XOJIOJAHOMN
BOJIE, TaK KaK pa3HOCTh AaCHUMMETPUU JIOBOJIHO BEJIMKA, a MpHU
HarpeBaHUU PA3HOCTh ACUMMETPHUI YMEHBIIAETCS U PAaCTBOPEHHBIC
ra3bl HAYMHAIOT OYPHO BBIACISTHCS B aTMOChEpy.

3) Amomwr 2a306 umerwom 00601bHO 3HAYUMENLHYIO
acummempuro  ZpAGUMAUUOHHBIX  hoJiell (3HauumenvHulil
u3ObLIMOYHYILL  3aps0), 6 pe3yibmame KOMOPOU Mexucoy HUMU
npeoodnadaom cujibl OmmanKueaHus.

OTU cuiibl OTTAJKMBAaHUSA MEXIYy aTOMaMHU raza 3acTaBisIOT
ra3pl OECKOHEUHO pacmupsThes. Ho mpu BHEIIHEM MaBIIGHUU Ta3bl
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JIETKO CKUMAIOTCSI M KOTJ]a MEKy aTOMaMU raza IMouTH HE OCTaeTCst
MOJIEBBIX MPOMEXKYTKOB, Ta3 TMPEBpalllaeTCsi B  MHCUOKOCHIb.
"Camockatue" Taza B CICACTBUH, SKOOBI, TPaBUTAIIMOHHOTO
INPUTSDKEHUS. aTOMOB JIPYT K JAPYTY, SBISETCS MOJHEHIIeN 4ylibio,
KOTOPYIO  HECyT  JIOJAU ¢  YOOTHMH  OOBIBaTEIHCKUMH
MPEACTABICHUSIMU O TIpUpoAe rpaButanuu. [lagenre matepun camoit
Ha ce0s, KOTOpoe TMpPEACTaBIseT COO0O, Tak Ha3bIBAEMBII
rpaBUTALMOHHBIN KOJUIAIC, IO CYTH, PABHOCUJILHO MOJAHITHIO CAMOTO
ceOst 32 BOJIOCHI.

Yem Oosnblile acHMMETpHsI T'PAaBUTALMOHHBIX IOJIEH aTOMOB
ra3a, TeM MEHbILIE ra3 BECUT B I0JIE€ TATOTEHUS 3emMsid. ATOMBI U
MOJICKYJIBI  BOJIOPOJIa, HAmpuMep, 00JIaaloT OYeHb OOJIBIION
acUMMeTpuer, cimabo TPUTATHBAIOTCS 3eMJIel W T03TOMY
BCTPEUYAETCS TOJIHKO HAa OU€HBb OOJIBIINX BBICOTAX.

BenuunHON acMMMETpHU I'PaBUTAalMOHHBIX II0JIEHM aTOMOB U

MOJICKYJI BCIICCTBA QJICMCHTApPHO
OOBSICHSIOTCS MEXaHU3MBbI IMMPpOMMyCKaHUuA

8 coaoms | (PO3PAYHOCTH), MOTJIOLEHUS u

oron

2y Geris
oTar

OTpaKECHUS.
MEeXaHW3M Npo3pPaYHOCTH Ecnu ACUMMCTPHA T'PpaBUTAIHUOHHOI'O
Puc 3. MOJII  YacCTUIBI  CBETOBOTO  W3JIYyYECHUS

(¢poTOHA) HEHAMHOT'O OTJIMYAETCS OT ACUMMETPHUH TPAaBUTAIIMOHHBIX
MOJIE aTOMOB BEIIECTBA, TO BEUIECTBO MPO3PAUHO ISl U3TyYCHUS
(puc 3).

@DOTOHBI, MPEACTABISAIONIME COOOH YACTHIIBI, HMEIOIIYIO
OTPULIATENIbHYI0 aCUMMETPHUIO, MOMaJlasi U HaKaIUIMBasCh B aToMax
BEIIECTBA, YBEIMYHMBAIOT aCUMMETPHUIO MX TPAaBUTAIMOHHBIX IOJCH
HACTOJIPKO, YTO HAYMHAIOT BBITAJKUBATHCA W3 HUX. 10 €CTh TPH
MIPOITYCKAHUH TIPOUCXOIUT TIEPEUBITyICHHE.

HeGomnbmas 9acTh, HaKarIMBAIOMIUXCSl B BEIIeCTBE (hOTOHOB,
oOycrnaBnuBaeT IMOTEpU TMpHU MporyckaHuu. Ecmu acummerpus
rPaBUTALMOHHBIX MOJIEH aTOMOB BEUIECTBA 3HAYUTEIHHO MPEBBIILIACT
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acuMMeTpuio (pOTOHA, TO BEHIECTBO HEMPO3PAavyHO, (POTOH MPOCTO
ompascaemca. Kak O0p110 11okazaHo Bhie (puc 1), rpaBUTaliioOHHbBIE
CHWJIBI TATOTEHUS OYEHb OBICTPO YOBIBAIOT C YBEIIMYCHUEM PACCTOSTHUS
OT TATOTEIOUIUX TEN, HO3TOMY CUJIbI pUTsKeHus ConHIa 1 3eMi Ha
paccrosiHun 150 MUIIIMOHOB KMJIIOMETPOB, HACTOJIBKO HUYTOKHBI, YTO
3emusi, BO BpeMsl JBUKCHHI, OCTAETCsl Ha OpOHUTE TOIBKO Onaromaps
60JIHOBOMY 83AUMOO0EICMEUI0 C TPABUTALIMOHHBIM TIosieM CoJHIIA.
J1i1st TOro 4T0 OBI MOHATH MIPUPO,TY BOTHOBBIX B3aMMO/ICHCTBHH,

JIOCTaTO4YHO paccMoTpeTh "3ddekt”,
TaK Ha3bIBAEMOTO, 2PAGUMAYUOHHO20
JUH3UPOBCAHUA (puc  4). On
3aKJIIOYaeTcss B TOM, YTO YacTHIIA,
IpOJIETAlOIIasi MHUMO TATOTEIOLIErO

IPaBMTALHOHNOE
none

OG’bGKTa, B PE3YyJIbTAaTC BOJHOBOTO

Puc 4. B3aUMOJCUCTBUS C ero
TPaBUTALIMOHHBIM TIOJIEM, H3MEHSET CBOIO TPACKTOPUIO B CTOPOHY
9TOro 00BEKTa, CO3/1aBas WIUTIO3UI0 TpUTsDKEeHUs. [lomoOHBIM
"3 pexToM" 00BsICHSIETCA M TUPPAKLINS YACTHUI] HA Y3KHUX ILENSX.

OOBSICHSIECTCS 3TO TEM, YTO BOJIHA, COMPOBOKIAIOIIAS YACTHILY,
CO CTOPOHBI OOJIBIICH HAMPSKCHHOCTH IOJISI MCIBITHIBACT OOJIbIIEE
CONPOTHBIICHUE, YEeM C TPOTHUBOIMOJOXKHOW, YTO M CO3JaeT
OTKJIOHSIOIITUN MOMEHT, HM3MCHSIONUN TPACKTOPUIO YaCTHUIBI B
CTOPOHY TSTOTErIIero 00bekTa. M deM BBIIIe CKOPOCTh YaCTHUIl U

K 5 £ yeM Omke HMX  TpaekTopus K
TATOTEIOIIEMY Ty, TeM CUJIbHEEe OHH
OTKJIOHSIIOTCS (pHC S).

: N\ Opnako OoinblIME YYEHbIE 10
s CUX IIOp HUKAaK HE MOTYT IIOHATH,

Pue 5.
KaKuM obpazom CO31aI0T

UHTEP(PEPEHIIMOHHYIO KApTUHKY YacTUIIbI, IPOJIETAIONINE CKBO3b
y3kue mend. MIM 1 HeBIOMEK, YTO 4acTHUIlla, MPOJIETAIoIas yepe3
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CCPCAVHY HICIIN, HC OTKJIOHACTCA, 4 YaCTHUILlA, IPOJICTAromas psaaoMm C
KpaeM Iend, B  pesyiabrare dd@dexra  TpaBHUTAIMOHHOTO
JMH3UPOBAHUSA, OTKJIOHSETCSI B CTOPOHY 3TOro kpasd. M mostomy um
MIPUIILIOCH U300peCTH HEKU XUTPOYMHBIH,
HO YyOOrMi MPUHIUN KOPHYCKYJISIPHO-

COMHENHME Myan

BOJIHOBOT'O Ayajni3ma, 1o KOTOpOMY
JacTula MOXCET IIpeBpallaThbCAd, HO,Z[O6HO

JDKAHY U3 BOCTOYHOM CKa3KH, TO B YACTHUILY,

Free TO B BOJIHY. [I0 TOM puymnHe, 4TO YaCTHULIBI,
UMeIoIIHe OOJBINYI0O CKOPOCTh M BO30YXKJaromue 00jiee KOPOTKHE
BOJIHBI B T'PAaBUTALIMOHHOM IIOJIE€ IUIAHEThl OTKIIOHSIOTCS CHIIbHEE,
3aKaTHOE HEOO MMEeeT KpaCHOBATHIN OTTEHOK (pHc 6).

[TonoOGHBIM k€ 3P (HEKTOM T'PaBUTAIMOHHOTO JIMH3UPOBAHMS
00BSICHACTCS IPUTSKEHUE MapauIeIbHBIX TOKOB, IPUTSKEHUE CYI0B
Ha NapajyIeNIbHBIX Kypcax, a TAK)KE YMEHBIICHUE JaBICHHS )KUKOCTH
WIN Ta3a MPH YBEIMYCHUU CKOPOCTH JBIKEHHS B Y3KOM CEUCHHUHU
TpyOBI, a Tak)Ke aBTO(POKYCHPOBKa Jy4a j1a3epa OOJbIIOI MOIIIHOCTH.

AHaJIOTM4Hask CUTYyalusl HaOII0JaeTCsl U IPU IBHXKEHUH TUTaHET
o opoutam. [Ipu nBH>KEHUH IO OPOUTE, TUTAHETHI BO30YKIAIOT BOJIHY
B IPaBUTALIMOHHOM I10JIE 3BE3/Ibl U PA3HOCTh CKOPOCTEN ITOW BOJHBI,
opturs npnet B o0mactsx c pa3Iu4HON
HANpPsDKEHHOCTBIO  TOJIS, M3MEHSET

: : TPACKTOPUIO IUIAHETBI B CTOPOHY
S & | GObIIEH IIOTHOCTH TOJISL, yACPKHUBAsK

e¢ wHa opbure (puc 7), wu
OOTHOBPCEMCHHO npuaacTt IIJIAHETEC

Puc 7. HEKOTOPBIM BpalllaloIIui MOMEHT.
Cunel  nputspkeHust  JIyHbI,
HallpuMep, Ha TaKOM pPACCTOSTHUM HACTOJNBKO HHUYTOXKHBI, YTO HE
TOJIBKO HE MOTYT J1eOpMUPOBATH 3eMHYIO KOPY WJIH yAepxkaTh €€ Ha
opOUTe, KaK CYNTAIOT yUeHBIC, HO )K€ HU B MaJIeHIIIel CTereHu, He
BIUSIOT Ha Ham Bec. Ecnm cunbl mputsbkeHus JIyHbI ObLTH OB
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CHOCO6HBI IIoagHuMaTrb MUIUJIMOHBI TOHH BOJbBI B OKEaHE, TO
B3BECHBIIINCH HA TIPY>KUHHBIX BECaX BO BpEMs MTPUIIMBA U OTIUBA, MBI
OBI 3aMETHJIHM CYIIIECTBEHHYIO PAa3HHILY B BECE HAIIIETO Tea. ..

B peanbHOCTH, MpakTHYEeCKH HEBECOMasi B TIOJIE TATOTCHUS
Comnna 3emi1s TPOCTO MOKAYMBACTCS HA OPOUTE TPpaBUTAITMOHHBIMH
BOJIHAMHA oT JOBUXKCHUA .HyHBI 148 3TO MOXHO Ha6JIIOI[aTL
HGBOOpy)KGHHBIM rJ1a3soM II0 OKCAHCKUM HpI/IJII/IBaM. OKeaHBI
pearupyroT Ha packauyMBaHHUE 3€MJIM U €€ CYTOYHOE BpalleHUue, Kak
BOJa B Ta3UKC HpI/I €TI0 IOKAYMBAaHUU.

DTO MPEKPACHO COIJIACYETCSl ¢ HACTOSIIEH TEOpUEH, TaK Kak
MPUIMBHBIC BOJHBI B PA3HBIX OKEAHAX PA3JIMUHBI 110 BETUYMHE U HE
coBnamaroT ¢ ABwkeHueM JlyHbl. Cunbl nputTskenuss ConHua Ha
TaKUX PACCTOSTHUSX 10 IJIAHET HACTOJIbKO HUYTOXKHBI, UTO IJIAHETHI B
€TI0 I10JIC TATOTCHUA HpaKTI/I‘IeCKI/I HHUYECTO HC BECAT.

Ho BomHBI, KOTOpBIE OHU BO30YXJAIOT NMPHU JBUKECHUU T10
Op6I/ITaM B FpaBI/ITaI_[I/IOHHOM I10JI1C CO.HHI_[a, TaK UJINX UHAYC BJIUAKOT HA
xapaKTep JOBUXKCHUSA COCCOHUX INNIAHET U 3TO Bblpa)KaeTCH B
HE3HAUYUTCIIbHBIX KOHGGaHI/IHX nx CKOpOCTI/I n HaHpaBJIeHI/IH, KOTOpBIG
Ha3piBatOTCsl juOpanusmu. CoOJIHIIE TakK K€ pacKadyuBaeTcCs
TPaBUTAIMOHHBIMHU BOJIHAMH OT JIBMDKCHHS TUJIAHET M B €T0 YKHIAKOMN
000J10YKe MPOUCXOJIAT aHAJIOTUYHBIC PUITUBHBIC SIBJICHUS.

OObIBaTeNIbCKME  TPENCTABICHUS  MHUPOBOTO  HAYYHOTO
coo0IecTsa O MPHUPOJAE TPaBUTAIMH TPHUBEIU K HU300pPETCHUIO
a6cyp;[H0r0 IIOHATUS I‘paBI/ITaHI/IOHHOI‘O KOJ1arica, Kak IIaACHUA
MaTepuu caMoil Ha ce0si, MO CYTH, YTBEPHKIAIOMIEr0 BO3MOKHOCTh
IIOJHATHS CaMOr0 ce0sI 3a BOJIOCHI.

[IpaBga 3TO HE OYEHH-TO IOMOTJIO YYEHBIM B TIO3HAHUU
MIPUPOJIBI U OHU YKe 00JIee CTa JIET UIIYT IPaBUTAIMOHHBIC BOJIHBI, HE
MOJ03peBasi, YTO YEJIOBEYECTBO YK€ JABHO IOIB3YETCS OSTUMH
TPaBUTAIMOHHBIMH BOJTHAMU JIJISI paIHOCBS3HU. TONBKO Ha3bIBas KX HE
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IPaBUTAllMOHHBIMK, a  JJeKTpoMarHuTHbIMH.  KoHcTaTupys
BBIIIIECKa3aHHOE, YTOUHUM OCHOBHBIE TEPMUHBI.

"Mamepusa, smo ece, umo cyuiecmeyem He3A6UCUMO OMm
Hawiez2o coznanusa''.

Martepusi, 3T0 Oe3HauanbHas U1 OECKOHEYHAs BCEICHHASI.

"Mamepua umeem uacmuunoe cmpoeHue u MoIHcem
opooumuca 6Oeckoneuno''. OHa MOXKET IpOOHUTCS HAa aToOMbI, Ha
3JIEMEHTapHBIE, cy0aJieMeHTapHbIe, CBEpXCy0O3JIeMEeHTapHbIC
YaCTHIIBI ¥ TaK Jlajiee 10 OECKOHEUHOCTH.

"Ocnoenvle ceolicmea mamepuu, 3apao, IHepUA U
HenpoHuyaemocms, "'

"3apsao, amo ceolicmeo mamepuu, odyciasniusarouiee
63aUMO0CUCMBUA MAMEPUATLHBIX 00BEKM 08 OpY2 C OPY2OM.
3apsia mposIBISIETCS B BUJIE TIOIS.

"Ilone, ’mo ceolicmeo 3apada uau NOCPEOHUK NpuU
63auUMOo0eiicmeuyu MamepuanbHslx men''.

[Tone - mOTEHIMATBHO, IMOATOMY OMHUCAaTh €ro B paMKax
€BKIIMJIOBON T€OMETPUN TPUHIIUITAATHFHO HEBO3MOXKHO.

[Toe o6amaeT CBOMCTBOM YIIPYrOCTH, MIO3TOMY B HEM MOTYT
BO3HUKATh U PACIIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUSI.

"Bonna, 3Imo  MmexaHuzm  63AUMOOCUCHMEUA  MENHCOY
MmamepuanvhHvimu meanamu''.

"Inepzus, Imo ceoiicmeo mamepuu cosepuiams paoomy''.

A TO3TOMY HUKAaKOH XMMHUYECKOH, OMOJIOTMYECKOH M KaKO-11bo
JIpYroy DQHEPruu HE CYLIECTBYET.

""Henponuuyaemocma, Imo HEBO3MOICHOCH b
CyuLecmensanus 08yxX MamepuaibHulX 00beKmoe é 00HoIl mouke''.
CBOWCTBOM  HENPOHMIIAEMOCTH  MaTepuu  OOBsCHsAETCA €€
HEC)KMMAaEeMOCTh U NPOTSHKEHHOCTh. (C)KMMaeMoCTh — BellecTBa
oOyClIOBIEHa ~ JIMUIb ~ YIOPYTOCTbIO  3JEKTPUUECKUX  MOJIEH,
OKPYKAIOIIMX aTOMBI U3 KOTOPBIX 3TO BEIIECTBO COCTOUT.

"leusicenue, 3mo uzmenenue cOCmoAHUA mamepuu''.
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JIBuKEeHHE — 9TO HE IPUYUHA, a CIICJICTBUE CYIIIECTBOBAHUS MAaTEPUH,
00yCJIOBIICHHOE €€ CBOMCTBaMH. JDTO HE XAOTHYECKOE METaHHE U3
CTOPOHBI B CTOPOHY, KaK YTBEP:K/1al0T IICEB/IOHAYYHBIE MOJIEKYIISIPHO-
KUHETUYecKasi TeOpus WJIH TeOpHsl CTPYH, a OJHOHAINpPaBICHHBIN
MPOLIECC U3MEHEHUS COCTOSIHUSI MATEPUH — CUHMES.

"Cuna, 3mo oOeiicmeue na mamepuaibHoe meno pasHoCmu

2PasUMAYUOHHBIX UIU IIEKMPUYECKUX NOMEHUUAN08" "
Hukaxux cun Jlopenua, Kopuonuca, Apxumena uiam Koro-To €iie, B
IPUPOJIE HE CYLIECTBYET, BCE CHJIBI MMEIOT OJHY U Ty XK€ H
€AUHCTBEHHYI0  TNPUPOJY, Pa3HOCTh  TIPABUTALUOHHBIX  WJIHU
AIEKTPUYECKUX TTOTEHINAIIOB.

"Bec, 3mo cuna npumsaixicenus, 00ycioeienHas pazHocmsio
2PasuUmMayUOHHBIX NOMEHUUA08 8 NOJIe mAzomelouie2o mena''.
Nnu monoxkeHweM Tella B TPABUTAIIMOHHOM TIOJIE JIPYTOro Tela.
Onupasicb Ha BBIIICTIEPEUUCIICHHBIE (QYHIAMEHTAbHBIE CBONCTBA
MaTepUH, MOXKHO HE TOJBKO OOBSICHUTH HW3BECTHBIE (PUINUCCKUE
SIBIICHUS B TIPUPOJIC, HO JaKe MPEICKa3aTh COIUAIBHEIE.

Hy a tenepp monmpoOyem pazodparbcs B TOM, UTO K€ TaKOe
aQHTUTpaBUTAIMS, O KOTOPOM Tak JIOOAT paccykaaTh mepen
00BIBaTEIILCKOM ayTMTOPHEH, HEKOTOPBIE YueHbIe. Kak n3BecTHO, IpH
rpaBUTALlMM TejJa BCErJa MPUTITUBAIOTCS APYr K apyry. [Ipoctbie
JIOTUYECKHE pa3MbIILJICHUS TMPUBOASAT K BBIBOAY, YTO TOJ
AHTUTPABUTAIMEH MTOAPA3YyMEBACTCS OTTAIKHBAHHE.

B xoze nanpHEHIINX pa3MbBIIIIIEHUN MbI HEH30€KHO TIOWMEM,
YTO Ta3bl, C WX CTpPEMJICHUEM OECKOHEYHO paCIIMPSATHCS H3-3a
OONBIION acMMMETPUM TPABUTAIIMOHHBIX TMOJEH WX AaTOMOB,
MOCTOSIHHO HAaXOJSTCS B COCTOSSHUU aHTUTpaBUTalMU. To ecTh Ux
aTOMBI M3-32 CHJI OTTAJIKMBAaHUSI CTPEMATCS Pa3ieTeTbCs B pazHbIC
CTOPOHBI.

N T1yT y) cambie cooOpa3uTENbHBIE MOTYT CIEJaTh s ceOst
COBEPIIICHHO OMISIIOMIISIONIEEe OTKPBITHE, YTO JIOOBIE JBUTATENH,
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CO3/IaHHBIC YEJIOBEKOM, 3TO JBUTaTelIH paboTarolue, 1Mo CyTH, Ha
aHTUTpaBUTalMM. PeakTWBHBIA [BUTATENbh, 3TO HE 4YTO MHOE, KaK
OOBIYHBIN aHTUT'PABUTALIMOHHBIN BUTATENb. PEakTUBHBIE CaMOJIETHI,
paKkeTbI-HOCUTENN CIIyTHUKOB, Jla W OObIYHbIE HOBOT'OJHHE
(eiiepBepkH, BCE OHU aHTUTPABUTALMOHHBIE.

Ha aHrurpaBuraniuu paboTaloT Jaxe aBTOMOOWJIBHBIE
JIBUTATENIM BHYTPEHHETo cropanus. Beaps B kamepe cropanus Jito0oro
JIBUTATENS, B PE3yIbTaTe COEIMHEHUS YTIIEBOIOPOOB C KUCIOPOAOM,
IPOUCXOAUT CUHTE3 YIJIEKHCIIOrO ra3a, KOTOPbIM paclupssach U3-3a
OTTAJKWBAaHUA (AHTUTPABUTALMM) €0 MOJIEKYJ ApPYr OT JApyra, C
OO0NBIIONH CKOPOCTBIO BBITEKAET UEPEe3 COIUIO M TOJIKAET, B MOJHOM
COIIACHH C 3aKOHOM COXPaHECHMs MMITYJIbCa, CAMOJIET, PAKETY, 3apsy
¢eiiepepka WIM MNOPIIEHb B INPOTHUBONOJIOKHOM HAaIpPaBICHUU.
OxkasbIBaeTcsi, 4YEIOBEYECTBO YXKE JaBHBIM-JABHO HCIOJB3YET
AQHTUTPABUTALMIO B CBOMX HU3MEHHBIX M KOPBICTHBIX LENSX, a BOT
TEOPETUKH JI0 CHX TOP ITOTr0 KaK-TO HE COOOpa3miIu.

Hy, npsimMo kak repoit komeauu Mombepa, KOTOPBIN 1aXe U He
JIOTaAbIBAJICS, YTO BCIO KU3Hb TOBOPHUII IIPO30M. . .

4. OB 3JIEKTPUYECKOM TOKE H
3JEKTPOMATHUTHOM WHIAYKIINUHA

Cpe,Z[I/I TBCPABIX TCJI CYHICCTBYIOT BCIICCTBA, aATOMbI KOTOPBIX
UMEIOT OCOOCHHYIO BHYTPEHHIOI CTPYKTYpYy, crenuduueckoe
PacCIOJIOKEHUE 3aPSDKCHHBIX AJIEMEHTAPHBIX YaCTHII, 00pa3yrOIIUX
atoM. [IpencTaBUTENsIMH 3TOW TPYIIBI 3JEMEHTOB, Ha3bIBACMBIX
geppomaznemurkamu, sSBISIOTCS METAILTHI -
Kene30, KoOalmbT W HHKeTh (puc 8), y
KOTOPBIX B CUITY 0COOEHHOCTEH

BHYTPEHHETO CTPOEHMs, DJIEKTPUUECKUE
NoJii MX AaTOMOB JIMHEHHO CMELIEHBI

aToM cheppoMarHeTuka

Puc 8. OTHOCHUTEJIbHO JIpyr JIpyra H MpOCTOU

MAarHUT SIBIISIETCS OOBIYHBIM SJICKTPUYCCKUM OUIIOJICM. OTO uHeliHoe
28
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cMeujeHue SIEKTPUUYECKUX TOJIEH aToMa OTHOCUTENBHO APYr Apyra
MO>KHO Ha3BaTh HEPEKOCOM TPABUTALIMOHHOTO MOJIS.

Ilepekoc zpasumayuonnozo nona — 3T0 U €CTb TO, YTO B
¢uznke omurOOYHO HA3BIBACTCS MacHUMHbIM noaem. [lpupona, Kak
MBI BUAHMM, BIIOJIHE 0OXOIUTCS CAMbIMH MUHUMAJIBHBIMU U IPOCTHIMU
CpeI[CTBaMI/I B cuMMeTprYHOM rpaBUTAIIMOHHOM I10JIE JTF000TO Tea,

el et o IIOTCHI U AJI JIIO6OI/I TOYKH, KaK B IIOJIC
B IMMOJIOKUTCIIBHBIX, TaK W OTPULATCIBbHBIX
. 3aps0B, OJMHAKOB, TO3TOMY Pa3HOCTh
- — 3JIEKTPUYECKUX TIOTEHIMAIOB B JIFOOON
o e ® % | Touge TakoOro mons pasHa Hymo. Kcrarw,

Pusfa: MMEHHO MEPEKOCHl TPaBUTAIMOHHBIX TMOJICH

3BE€HbEB JIJIMHHBIX OPraHUYECKUX MoJieKys pe3unsbl, JJHK u MHOrmx
JIPYTUX BBICOKOMOJIEKYJSIPHBIX COEIWHEHUMU, SIBISIIOTCA MPUUUHON
CBOpAauMBaHUs UX B CIIHPATIU, KOTOPbIE U MPUAAIOT 3TUM BEILIECTBAM
CBOMCTBA YIIPYIOCTH.

B acummempuunom TpaBUTALMOHHOM II0JIE B KAaXKIOW €ro
TOYKE  CYLIECTBYET  HEKOTOpas  pa3HOCTb  DJIEKTPUYECKHX

MOTEHITMAIIOB,  KOTOpas  NPUBOAWT K

NOTEHUMANOB NPk nepexoce

ke CMEIIEHUIO 3apsAJI0OB B MPOOHOM TeJe WU K

noTeHywan ©

k KpMBbI@ YGLIBAHWA NBKTPHYECHNX

«, MOJIIPU3ALUH, KOTOpasi MpHU MepeMelleHun
o> da, o
POOHOTO Tela OCTaeTCs HEU3MEHHOH. DTO

40— — +

. R nokasaHo Ha Trpaduke (puc 9a). Ilpu

Pyc 9. JBUKEHUHU pOOHOTO Tena B
nepeKouleHHoM TPABUTALIMOHHOM TIOJ€ (MAZHUMHOM), PAa3HOCTDH
AIIEKTPUYECKUX TOTEHIIMAIOB OT TOYKH K TOYKE HM3MEHSETCS, B
pe3yNbTare 4Yero B HeM BO3HUKAET IBUYKEHUE AIEKTPUUECKUX 3apsiIoB
WJIW 3JIEKTPUYECKUM TOK.

OT0 sBieHUE B (PU3HKE HOCUT HA3BaHUE 271EKMPOMAZHUNHOU
UHOYKYuu v TI0Ka3aHo Ha rpaduke (puc 9b). DTo MO3BOJIAET TaK Ke
JIETKO OOBSICHUTH IPUHIIUIT pa0OTHI, TAK HA3bIBAEMBIX, YHUIIOJISIPHBIX
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TE€HEPaTOpPOB 6e3 IIPUBJICYECHUS JDKEHay4YHOU Teopun
OTHOCHUTEJIbHOCTH WJIM KaKUX-TO HecylecT Byromux cuit Jlopenia. To
00CTOSITENECTBO, YTO MArHUTHOE TIOJIe — 3TO IEPEKOIICHHOE
rpaBUTALMOHHOE TMOje, Oo0pa3oBaHHOE JIMHEHHO CMEIICHHBIMU
JNEKTPUYECKUMHU  TOJIIMH,  JIETKO  JIOKa3bIBaeTCid  MPOCTHIM
IKCIEPUMEHTOM.

B onekTpoHHO-yyeBOW — TpyOKe,  DIEKTPOHHBIH  Jyd
OTKJIOHSIETCS] IEKTPOCTATUYECKUM I0JIEM IIJIOCKOI0 KOHJIEHCATOopa,
OTTAJIKUBASACh OT OTPULATEIBLHON U MPUTIATUBAACH K TOJOKUTEIBHON
oOkmanke. OTo mokazaHo Ha pucyHke (puc.10a). Ecim xe

OTKJIOHSIOIIIYIO CHUCTEMY BBIIIOJHUTH TI0
cxeme pucynka (puc.10b), mmuTHpOBaB

s NEPEKOC TPABUTALMOHHOTO TIOJIST MEXIY
I‘-ﬁ AJIEKTPOJIaMHU, TO TUIOCKOCTH OTKJIOHEHUS
=

3IIEKTPOHHOTO JIyda OyzeT noBepHyTa Ha 90

Puc 10 rpaaycoB. To ecTh NEKTPUUESCKUMH ITOTSIMHU
JBYX TIap AJIEKTPOJIOB MBI CO3/a€M MEPEKOC TPABUTALMOHHOTO OIS
WM, OPYTMMHU CIIOBAMM MAarHUTHOE IIOJIE U DJIEKTPOHHBIA JIyd,
MIPOXOJISI Uepe3 ATy CUCTEMY JIEKTPOOB, OyI€T OTKIOHATHCS TaK XKe,
Kak B 3JICKTPOMAarHUTHOW OTKJIOHSIIOILIEH CHCTEME.

Tak kak dr00BIE dJEMEHTapHBIC YaCTHI[BI COCTOST M3 OoJjee
MEJIKUX CyOdJI€eMEHTapHBIX YacTHIl, OHM TaK jKe€ 00J1amarT, Jubo
acuMMeTpuel, 1100 HeOOIbIINM NTEPEKOCOM I'PABUTAIIMOHHOTO TTOJIA,
B pe3yanaTe KOTOpOI‘O HpI/I ABUXKXCHHUU B aCI/IMMeTpI/I‘IHBIX
I‘paBI/ITaI_II/IOHHBIX II0JIsIX ,Z[pyFI/IX OG’bGKTOB, OHHU HpI/IBOI[HTCH BO
BpallleHHe, KOTOPOE TPAKTYETCSI COBPEMEHHON HAYKOW KaK CHUH.

JIUnOJIBHBPIMA ~ MOMEHTAaMH B OCHOBHOM, KakK TIPaBHIJIO
00J1a1al0T COCTaBHBIC YACTUIIBI, KOTOPBIC MTPU CTOJIKHOBEHHH JIETKO
pacKaJIbIBAlOTCS Ha COCTaBHBIE YacTH. OJIEMEHTapHBIC YaCTHIIBI,
COCTOSAIINE U3 00JIee MEITKUX CYOB3JIEMEHTIIPHBIX YaCTHIl PACKOJIOTh
HEBO3MOXKHO, TaK KakK y YeJOBEUeCTBA MOKAa HET TaKMX MCTOYHUKOB
MOIIIHOCTU. DJEKTPOH, MO BCEW BUIMMOCTH, YaCTUIA COCTaBHas,
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IMOTOMY YTO IpPU CTOJIKHOBCHUHU C MUIICHBIO U3 TAXKCIIBIX MCTAJLIIOB,
OH pakajblBaeTcs Ha 0Oojiee MeJKHE 3JEMEHTApHBbIE YaCTHIIbI,
UMEIOUIMEe  BBICOKYIO  IPOHUKAIOMIYI0  CIOCOOHOCTh.  OTO
PEHTT€HOBCKHUE JTYYH.
Kak nmumyt B yueOHMKAX (U3HMKHU, dJIEKTPUUECKHN TOK — 3TO
MOTOK 3apsKEHHBIX YACTHI] — JIEKTPOHOB. HO OrpoMHOE KOTUYECTBO
AIIEKTPOHOB, MABIDKYLIMXCS B TPOBOJHHMKE, NPEACTaBIsIET COOOH
MHOXCCTBO MapalJICJIbHBIX TOKOB, KOTOPBIC 110 3aKOHY IMPUTAKCHUA
napajyieIbHBIX TOKOB OyayT CTSATUBaTbCs B TOHKHHA IIHYP,
MPOXOSIINIA [0 LIEHTPY MPOBOAHHKA.
vl B 3TOM ciay4dae HUKAKOT'O
' JIEKTPUYECKOTO TOJsI BOKPYT MPOBOJHUKA
HaOMI0IaThCS HE JOJDKHO, TaK KaK OHO B

CHJIy 3aKoHa OOpaTHBIX KyOOB OYEHb

OBICTPO YOBIBACT C PAaCCTOSHUEM M K TOMY

K€ OYEHb CUJIBHO SKPAaHHUPYETCS aToMaMu
IIPOBOHMKA, OKPYXAIOLUIMMH TOKOIPOBOAAIIMHI "IIHYp".

MexaHu3M CTATMBaHUS JBWXKyLuxcs 3apanoB (puc 11)
OOyCIIOBJIEH WX BOJIHOBBIMU B3aUMOJICHCTBUSIMU WM Pa3HOCTHIO
CKOPOCTEHl BOJIHBI, KOTOpasi 3aBUCUT OT HaNpsXKEHHOCTH WIU
"IJTOTHOCTU" TPABUTALIMOHHOTO OISl B KOTOPOM JABUIKETCS 3apsil.

dokycupoBKa JeKTpoHHOTO Jy4a B DJIT 00ycnoBieHa auib
TeM, YTO Ha (OKYCHPYIOUIMI DSIEKTPOJ TOMAETCS BBICOKOE
HaIpsKEHUE, YBEIIMUMBAIOIIEE CKOPOCTh AIEKTPOHOB.

B peanvnocmu, s3nexmpuyeckuit moxk npeocmaenaem coooii
06a 6CMPEUHBIX NOMOKA 3aPA006 PA3HO20 3HAKA, OGUICYUUXCA C
YCKOpeHuem, Ka)cowlil u3 KOmopwlix, 6 CUy 3aKOHA NPUMAIHCEHUA
napanienbHplX mMoK08, CMPEMUMCA 3AHAMb MECMO 6 UeHmpe
npo6oOHUKaA.

Ho Tak kak camu 3apshkeHHbIE YacTHIIbl MaT€pUAIbHBI U
HENPOHUIIAEMBI, & MOJIS PA3HBIX 3aPsIIOB HA0OOPOT MPOHUIIAEMBI IPYT
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JUIsL Ipyra, TO HUX BCTPEUYHBIE INOTOKH 3aKPYyUHBAIOTCS CIIMPAJIbIO
BOKPYT JIpyT Apyra. B aTom ciydae 3akpydeHHbIE TOTOKU 3apsiioB B
cnupansax OyayT CTPEMHUTbCS K IMOBEPXHOCTH MPOBOAHMKA, YTO U
MOJTBEPKIaeTCsl ONBITOM. U B 3TOM ke ciyyae BOKPYT MPOBOJIHUKA C
TOKOM TIOSIBUTCS HeEpeKoc TPaBUTALIMOHHOTO TONS (MazHuUmHoe
nose), KOTOPBI MOXXHO OOHAPYKHUTh C TIOMOLIBIO CTPEIIKU KOMIIaca.

nonsa Iemnu

_ & i TOKa, HarpaBJIeHUE nepekoca

o / -. U3MEHUTLCS M MarHUTHAas CTpejKa
paaaus ‘ OTKJIOHHTCS B JIPYTYIO CTOpPOHYy. Ilpn

cEpescmanne /,_\ IIpu nepemeHe HampasieHUs

CONHUE

o / MIPOX 0K ICHUH o IIPOBOJHUKY
o MIEPEMEHHOTO TOKAa, MOTOKH 3apsaoB
Puc 12. MEHSIOT HallpaBJI€HUE [BHKEHHUS W,

COOTBETCTBEHHO, MEHSIETCS HampaBlieHUE BpAIICHUS CIUpAJICH, 4To
MPUBOUT K OBICTPHIM U3MEHEHUSM TIEPEKOCca IPaBUTALIMOHHOTO IO
BOKPYT MPOBOJHUKA U PACIPOCTPAHCHUIO 3TUX HM3MEHCHH B BUJE
TPaBUTALIMOHHBIX  BOJIH, KOTOpble B  (U3MKE  HA3BIBAIOTCS
INEKMPOMAZHUMHBIMU VT PAOUOGOTTHAMU.

OTH  BOJHBI  BOKPYT  TIPOBOJHHMKA C  TEPEMEHHBIM
JJIEKTPUYECKUM  TOKOM, HUMEIT  cepuueckyro  amarpammy
HaIPaBJIECHHOCTH B 0CIa0EBaIOT C PACCTOSHUEM I10 3aKOHY OOpaTHBIX
KBaJpaToB.

[Mpumeuanue. Cywecmeosanue 6CmMpPEUHbIX NOMOKOS
3apa0o6 00yclo61eH0 meM, Ym0 6 MAamepuanax O0ObIYHbIX
NPOBOOHUKOG 6Ce20a NPUCYHICHIBYEnt 0UeHb 001bUioe KOUYeCH 80
PA3IUYHBIX npUMecell ¢ Pa3TUdHbIMU 6UOAMU ACUMMEMPUL.

Ilepekoc TpaBUTALIMOHHOTO TOJIST 3eMIIU (MazHumHoe noie),
00YCIJIOBIICH KPYTOBBIM JIBH)KCHHEM 3apSKCHHBIX YACTHUI] COJTHEYHOTO
W3IIYYCHHUS, 3aKPYIEHHBIX CYTOUHBIM BpaIlleHHEeM 3€MHON aTMOC(hephl
(puc 12). Takum o6pazom, 3emiisi HAXOIUTCS, Kak Obl, BHYTPH JABYX
OOBIYHBIX KATYIIEK C TOKOM, IO OJHOH W3 KOTOPBIX ABUXKYTCS
OTpUIATENIbHBIC 3aPS/Ibl, a TI0 APYTOH - MOJII0KUTETbHBIC.
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OTH TOKM CO3/MAlOT BOKPYr 3eMJIHM JIBa MarHUTHBIX IOJIf,
HalpaBJIEHHBIX HaBCTpeuy Ipyr apyry. IlpuyeM, TOk BO BHyTpeHHEH
KaTylke o0pa30BaH MPEUMYILIECTBEHHO TSKEJIBIMHU, MOJIOKUTEIBHO
3apsDKEHHBIMU 4acTULAMHM — IIPOTOHAaMH, a BO BHEIIHEW — Oosee
JIETKUMHU, OTPULIATEIbHBIMH — 3JIEKTPOHAMU.

OTH TOKM U O0pa3yloT, TaK Ha3bIBa€MbIe, pPAOUAUUOHHbBIE
nosaca. Pe3ynbTUpyOIlee MAarHUTHOE II0J€, €ro MOJSIPHOCTb U
HaNpsOKCHHOCTh HANpsAMYI0 3aBUCAT OT TOrO, Kakue 3apsjsl
npeo0iagaloT B TOTOKE M3JIyYEHHsI, IOJIOKUTENbHbIE WU
OTpHLIATEIIbHBIE.

1o HanpaBiIeHMIO BpaIeHUs 3EMJIH, MOKHO JIETKO ONPENIEINTB,
YTO B M3JIyYCHUM MNpeoOsafaloT OTpULaTeNbHblE 3apsabl. B Tom
cllyyae, €CIHM COJCpKAHME IIOJOXKHUTENbHBIX M OTPHUIATENbHBIX
3aps0B B IIOTOKE M3JIyYE€HHUs PaBHBI, MOJIPHOCTU "MAarHUTHBIX"
nojei, oOpasyloIuxcs NpU HX JBHKEHUH, OYAYT paBHBI U
IIPOTUBOINOJIOXKHEL. B pe3ynbrare 3TOro OHM CKOMIEHCUPYIOT APYr
Jpyra ¥ IUIaHeTa BooOIe He OyJeT UMETh «MarHUTHOTO TIOJIS».

Kak mpaBuiio, niaaHeTsl, He UMEIOLIHe aTMocdep, HE UMEIOT U
MarHUTHBIX MOJIEH, B CUITy TOTO, YTO TPAEKTOPUH YACTHIl COJTHEYHOTO
U3JIY4YEHUs] B HUX HE 3aKPYUYHMBAIOTCSA U NEPeKoca TPABUTALMOHHOTO
MoJsl HE MPOUCXOIUT. XapakTepHbld ToMmy mnpumep - Jlyna. Ona
IPAaKTUYECKH HE UMeeT aTMocQepbl, M03TOMY €€ MAarHUTHOE I10JIe
McYe3arolle Majo.

[lepenontocoBka MAarHUTHOTO TOJIsI 3eMJIM BO3MOYKHA JIUIIH B
JIBYX Cly4asX, B CIy4a€ W3MEHEHHUS COOTHOLIEHMs COIEpKaHUs
IIPOTUBOINOJIOXKHO 3apsDKEHHBIX YacTUIl B TIOTOKE COJHEYHOIO
U3JIY4EHUs WM )K€ B CIydae U3MEHEHUS HalpaBJIEHUS €€ CyTOYHOIo
BpamieHusa. CoOBEpUIEHHO SCHO, YTO IocjenHee aOCOII0THO
HepeasibHO. HeoO0X01MMOo 3aMeTUTh, 4YTO COOTHOIIEHUEM COJIEPKAHUS
IPOTUBOIOJIOXKHO 3apsUKEHHBIX YacTHUIl B COJIHEYHOM M3IIyYEHMH,
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JocTurammeM 3emud, omnpenensercs u  makcuMmanbHbid - KIT
COJIHEUHBIX OaTapeil.

B cnydsae paBeHCTBa MOTOKOB  MOJIOKHUTEIBHBIX U
OTPHUIIATEIILHBIX YaCTHIl, COJTHEYHBIC OaTtapen BooOIe paboTaTh HE
O0ynyTt. COOTBETCTBEHHO, YeM O0JIbIIIE Pa3HUIIA B UX COJIEPKaHUU, TEM
Beimie Oynmer ux KIIJl. TlomspHble cusiHHMSA Tak ke OOYCIIOBIICHBI
nomajgianueM B atMocdepy 3emiid MOTOKOB YACTHII, BEIOPOIIEHHBIX
MOIIHBIMH  COJIHEYHBIMU BCIIBIIIKAMH W UMEIOIINX CKOPOCTh
MPEBBIIIAIONIYIO CKOPOCTh  pACHpOCTPAHECHUS  BOJIHBI B
TPaBUTAIMOHHOM TIOJIE€ 3eMIIU (c8epxceemosyro CKOpoCcmb). ITO
ob6pryHOE nposiBneHue dhdexra BaBmiosa-Yepenkona.

[Torokm »TUX dacTul, TpPOHUKAsA CO "CBEPXCBETOBOI"
CKOPOCTBIO B arMocdepy, CO3/1al0T CBEUEHHUE, XOPOIIO BUIUMOE B
MOJISIPHBIX 00MacTsax 3emiu. B skBaTopuanbHO# 001aCTH TPACKTOPUHU
YaCTHIl OTKIJIOHSIOTCSI, 3aKpYy4MBAasCh BpaimleHHeM aTtMocdepbl, U
YaCTHUIbI TEPSIOT CKOPOCTh. [103TOMy CBeueHHE B 3KBATOPUAIBHBIX
o0acTsaX o4yeHb ciaboe, NPaKTUYECKH HEBHIMMOE Ii1a3oM. Peskumu
KOJIe0aHUSMU COOTHOIICHHS MTPOTHUBOMONOKHBIX 3apsIOB B IMOTOKE
COJIHEYHOT'O M3JTY4YEHHUS, B PE3yJIbTAaTE BCIIBIIIEK, O0YCIOBIECHBI, U TaK
Ha3bIBacMbIe "MarHUTHBIC" OypH.

A creoBaTenbHO, HAUBHBIE YTBEPKACHUS YUEHBIX O TOM, YTO
MarHuTHOE TI0Jie sBisieTcs 'mryOoi", 3amMinaromeid Hac  OT
COJIHEYHOM paJuanuu, MPOCTO CMEXOTBOPHBI M COBEPIICHHO HE
COOTBETCTBYET JEHCTBUTEILHOCTH, MOTOMY YTO MarHUTHOE IIOJIE
MOPOXK/ICHO ATOH ke comHeuHoW paauauueil. M oHo camo mo cebe
HACTOJIBKO caboe, 4TO Y HETO €/IBa XBATACT CHIIBI TIOBEPHYTH JIETKYIO
CTpPEJIKY KOMITaca Ha OCTPHE UIJIBL.

A mry0Oo¥t siBIsieTcs cama razoBasi aTMocdepa IUIaHeThI, XOTS
OHa OYEHb c1a00 3alMIAET HAC, TOTOMY YTO MOYTH HE 3aJePKUBACT
COJIHEYHOE M3JydyeHHe. BelecTtBo ¢ HI€abHOM CHUMMETpUEH
IPAaBUTALMOHHBIX MOJIEH aTOMOB SIBIISIETCS MICATBHBIM HU30JISTOPOM,
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Tak Kak B HEM TMOYTH HET CBOOOJHBIX 3apsiioB. Kpome Toro oHo
00J1a1aeT caMoi BBICOKOM TBEPIOCTBIO.

Kpemuuii, HaripuMep, B YUCTOM BUJIE — XOPOIIHI U30JISITOP U
00J1ajaeT BEICOKOM TBEp0CThIO. Hamnume B HeM mpumecei BemecTB
C OTPHUULATEIIbHOM aCUMMETpUEH TPaBUTALMOHHBIX MOJEH aTOMOB,
JielaeT  ero IMPOBOJHUKOM C TpeoOsajaromieil  3JIeKTPOHHOM
npoBOAMMOCTRIO. Ecnmu mpeoOmagaloT MpUMECH BEIIECTB, C
MIOJIOXKUTEIIBHOM aCUMMETpPUEH TI'PaBUTALMOHHOIO II0JE€HM aTOMOB,
ANEKTPUUYECKUH TOK B HHUX OCYHIECTBJISETCS YacTULAMU C
MOJIOKUTENBHBIM 3apsI0M — IPOTOHAMM.

Uepe3 KOHTAKkT NOJYNPOBOAHUKOB C PA3IMYHBIM THUIIOM
MIPOBOJIUMOCTH, TOK MOXET T€4Yb TOJIBKO B OJHOM HaIpaBJICHUH,
KOI'/la MOTOKH 3apsiIoB JIBHXKYTCSL HaBCTpeuy npyr apyry. [Ipu cmene
BHEIIHEH  MOJSPHOCTH,  3apsiibl ~ HAYMHAIOT  JBUTAThCS B
MPOTUBOMOJIOKHBIX HANPABICHUSIX, YTO MPHBOIUT K OOCTHEHHIO
30HBI KOHTAKTa 3apsgamMu U NPEeKpalieHno ToKa.

5. Ob MHEPIIMHU U OINUBKE HBIOTOHA

[ToHsATHE Macchl B COBPEMEHHOH (pr3uKe SBISETCS OTHUM M3
KIIIOUEBBIX (YHIAMEHTAIBHBIX TMOHATUH. B 3TOM riaBe Mbl yBHAMM,
4yTO (hyHIAMEHT ATOT IMOCTPOCH U3 TecKa. .. Kak Ham roBopuT pu3mKa,
BEC Tella OIpeNessieTcs] CUJIOW TPaBUTALMOHHOTO TNPUTSKEHHUS K
3emste. I Bec »TOoT OymeT 3aBHCETh OT BBICOTHI, Ha KOTOPOM
PacIoJIO)KEHO TEJIO0, MOYTH B COIVIACMU C 3aKOHOM "BCEMHMPHOIO"
TAroTeHUs Aeaymku HeroToHa.

Temo cOpomieHHOE €O CTONa BCerjga MagaeT Ha IOJd, HO
HUKOrZla Ha notosiok. Kak Bl gymaere, nmouemy? Jla moToMy 4To Ha
MOJTy CHJIa TPUTSDKEHHUS OOJbIIe YeM Ha BBICOTE cTona. UM emie
0oJbIIe, YeM Ha BbICOTE MOTOJNKA. Eciu Obl CHIIBI TPUTSKEHUS OBLITN
OJIMHAKOBBI, TEJIO HUKyJa Obl He majgano. B sTtom nerko ydenurcs,
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MOJIO)KUB MSYMK Ha FOPU3OHTAIBHYIO NMOBEPXHOCTb. OH HUKyZAAa HE
IIOKATUTCS, TaK KaK CHUJIbl NPUTSOKEHUs B J000M  Touke
TOPU30HTAJIBHON IJIOCKOCTH — OAMHAKOBBL. HO cToWT sumib cierka
HAaKJIOHUTh IJIOCKOCTh, KaK HAa HEH NOABATCA y4acTKH C OoJiblIeil
CHWJION MpPUTSKEHHMs. OTO Y4YacTKH, Haxojdiuecs Onmxke K
MIOBEPXHOCTH  3eMIU. DBO3HUKHET  pa3sHOCTb  ypOBHEH W,
CJIEOBATEIbHO PAa3HOCTh TIPABUTALIMOHHBIX ITOTEHLMAJIOB, IOJ
JEHCTBUEM KOTOPOM, MAYUK IIOKAaTUTCA B CTOPOHY HakjIoHa. 1 yem
0o0JIbIIIE YTOJI HAKJIOHA, TEM BbIIIE OyIeT CKOPOCTh IBUKCHUSI.

COpocHB rpaMMOBYIO IPOOHMHKY U MYIOBYIO THPIO CO CTOJA
MBI YBUJIMM, YTO OHU YHaayT OJJHOBPEMEHHO, TaK Kak Majarb OyayT ¢
OJIMHAKOBOM CKOPOCTBIO, HE CMOTPsl HA TO, YTO I'Mps MPUTITUBAECTCA
3emutei ropa3no cuiabHee, YeM JIpoOuHKa. He ymest 00BsICHUTD 3TOT
napagokc HbIOTOH M yueHble NPUAYMAIM HEKYI0 WHEPLHOHHYIO
Maccy, KOTopasi 1o ero MHEHHIO, KaK Obl "COMPOTHBIIACTCS " MAJICHUIO.
W no pesynpTaTam pa3iaudHbIX XUTPOYMHBIX 3KCIEPUMEHTOB, Y HUX
3Ta UHEPLMOHHAs Macca PAKTUYECKHU, COBMAIAET C IPAaBUTALMOHHOM.
To ectp ¢ Becom. Ha camoM 1ene, OOBSICHEHHE JTOrO SIBICHHUS
3JIEMEHTAPHO MPOCTO.

Ha nro0Oble Tena, Jake eciy OHM HaXOJATCS B COCTOSHUU
CBOOOJHOrO  MajeHMs,  JEHCTBYeT  3E€MHO€  IPUTSKEHHE,
U3MEHSIONIeecs] B 3aBUCHUMOCTH OT paccTosHusd. MmeHHo mnon
NEHCTBUEM  pa3HOCTUM  CWJI  TNPUTSDKEHHUST MO Pa3sHOCTHU
IPaBUTALMOHHBIX MOTEHIMAJIOB Ha Pa3HbIX BBICOTAX OHU U MajaroT.
EctecTBeHHO, YTO MX BeC NMPH CBOOOAHOM IMAJICHUU HE OIIYIIAeTcs,
TaK KaK OHU HE JaBST HA ONOPY WU IOJBEC, [IOTOMY YTO 3TOW OMOPBI
HET WJIM OHAa MaJaeT BMecTe ¢ HuUMHU. JpyruMu ciaoBamMu Ipu
CBOOOJHOM MAJ€HUM TMOJA JEHCTBHEM TIPABUTALMOHHBIX CHII
HNPUTSDKEHUS, Tea' Beca He TePSIIOT.

OTO TOJIBKO MMHUTALMS WIN WIUIIO3Us HeBecOMOCTH. JIro0as
CWIa B IIPUPOAE — OTO BCErAa pe3ynbTaT ACHCTBUS Pa3HOCTH
IPAaBUTAlMOHHBIX  MOTEHIMAJIOB, Ojaromaps KOTOpOH,  Telo,
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HAXOJAIIeecs Ha MOBEPXHOCTH 3EMIIM WM JIOOOTO TATOTEIOIIETO
TeJa, IPUTATUBAETCS CUIIBHEE, YEM TEJ0, HAXOAIIEeCs] HA HEKOTOPOH
BbICOTE HaJ HUM. Hukakas Macca Ha CKOPOCTh (YCKOPEHHE) TaJeHUs
He BiuseT. M Kak TOJIbKO OHM KOCHYThCS TOBEPXHOCTH 3€MIIH, UX BEC
cpasy e U 0OHAPYKUTCS, B BUEC BMATUH Pa3HOM BETUUYHHBI.

Kocmonaptet B MKC Tak ke moj JeWCTBHEM pa3HOCTU
rPaBUTALMOHHBIX TOTEHLUHAIOB (BEca) HEMPEpPHIBHO IMAJAl0T Ha
3emutto. TOJIBKO OHM Beca 3TOr0 HE OUIYLIAIOT, TAK MaJIal0T BMECTE C
MKC. Opnako Omaromapst TOPH3OHTAJBHOW  COCTaBISIOLICH
CKOpOCTH, pPaBHOM |- KOCMHYECKOW, OHM HE YCIEBAlOT Ha HeEe
ynacTh, MOTOMY YTO 3€MJISl IOCTOSIHHO "YXOJUT y HUX u3-niox Hor"'. 1
B pe3ynbTare 31oro MKC nocTossHHO HaXOAUTCS HA OJHOM U TOM ke
HEeOOJIBIION, MO CPaBHEHHUIO C pa3MepaMu 3€MHOrO IIapa, BHICOTE.
[TosTOMy KOCMOHABTBI TaM BECST MOYTH TaK *e, KaKk ¥ Ha 3emIe,
pa3Be YTO Ha HECKOJBKO KMUJIOTPaMMOB MEHbIIE. Bec 3TOT peaibHO
OILIYIIAETCsl, KOT/1a KOCMOHABTHI, HATPUMED, TOJIKAIOT APYT APyTa WK
nepeMenaroT Kakue-1u00 MpeaMeThI.

Ho ecnu cTaHmuio nogHATs Ha OPOUTY, BBICOTON PaBHYIO HIIN
MPEBBIMIAIONIYIO0 paanyC TuIaHeThl, mpuMepHO 6300 KM, KOCMOHABTHI
OyIyT BECUTh TaM, OyKBaJIbHO, MUKPOTPaMMBI M TIPU TOTYKaX OydayT
JIETKO OTCKaKHUBaTh APYT OT JPYyra, KaK BO3IYIIHbIC HIAPUKU.

O10T 3(hdPEeKT MODKHBI OBLIM HCIBITHIBATH aMEPUKAHCKHE
aCTPOHABTBL, JeTsmue K JIyHe...

Kaxk pa3z 30ecv Oyoem ouenv ymecmuo 3amemums, Ymo cyos no
xXapakmepy OBUNCEHUA AMEPUKAHCKUX ACMPOHABMOE HA KUHOKAOPAX,
CHAMbBIX, AKOObl Ha JIyHe, OHU mam HUK020a He OvLiu. 3abaysHcoeHUs
OMHOCUMENIBHO MO020, YMO Y MAMEPUU eCIb UHEPMHAs MaAccd, CbIZPano
C HUMU 3JIY10 UWIYMKY, RPeepamue ux 6 ''oomanymoix ooManuurkos'".

Xopowo 3amemno, umo 3mom cioycem cHumanca Ha 3emne u c
nOBLIUWEHHOI yacmomoit CMEHbl mwpoe, noomomy osudICeHUA
ACMPOHABM 06 KAXHCYMICA HECKOILKO NlA6Hee U MedieHHee 00bIYH020. A
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6 CUly MeHbulez0 8ecd, npU HEeU3IMEHHOU MbIMEUHOU cuile, XapaKmep
osudicenus arooeii na Jlyne 6yoem coeepuienno opyzum.

Paouyc 3emnu cocmasnsem — 6300xm, a paouyc Jlynvr 1700xkm.
To ecmb paouyc Jlynvt menvuie 3emnozo ¢ 3,7 pasa. To ecms, coznacno
dopmyne, npuseoennoii 6 2nase, [en1.3] eé obvem, a credoeamenvHo u
cuna npumsayncenus na Jdyne 6yoem ¢ (3,7)° = 50 paz menviue, uem na
3eme.

Iloamomy Osusicenusn acmponasmos, eecaujux na JIyne emecme co
ckaganopamu, mne oOonee 3-5 Kunozpammos, Hpu COXpaAHEHUU UX
duszuueckonr cunvl, 0yoym 0071ee ObicmpLIMU U PE3KUMU, KAK Y
Ky3neuuxos. H neocnopumole 0okazamenbcmea 3mozo 6yoym nonyyenvl
npu nepeom Jjice HACMOAUEM ROCEU|eHUU KOCMOHAGMAMU HAULeZ0
cnymuuxka. A menepv npukunem, cKOJIbKO Oy0em 6ecumv KOCMOHAGM,
nanpumep, na IOnumepe. Paouyc KOnumepa pasen 70 000 xm. On

oonvwe 3emnozo ¢ 11 pas. szdosameﬂbno, 6ec Kocmonaema co

ckagpanopom (150 kI'), mam oonscen
o6uims pasen 150%11° = 200 monn.

Hoza uenosexa Huxkoz0a He cmynum Ha
noeepxnocmev IOnumepa, 3mo yoden

ORRRNOTERMHAALINE g

TPACKTOPHN

pooomoes. bonee mozo, IOnumep, ckopee

\ ecezo, npeocmaenaem coboii
Puc 13. 00CIAMOYHO 20PAUYI0 HCUOKYIO KANIIO
Mamepuu, maKk KaK e20 NO6EPXHOCHb U3iyuaem 20pazoo oonvuie mena,
yem nonyuaem ezo om Connya.

OnHako BepHEMCS Ha TpEeHIHy 3€MIII0 W IPOBEIEM
CIIEYIOLINN YKCIIEPUMEHT. BO3bMEM JIETKYIO TEIIEKKY U TOJIKHEM €€.
(puc 13) Ona nerxko mokarurcd... A Temepb IOJOKHM Ha Hee
MOJTOHHBI TPYy3a M BHOBB TOJIKHEM. OJTHaKO Ternepsh JUIsl TOTO, 4TO OBl
OHa IOKaTUJIaCh, IPUIETCS IPUIOKUTD YK€ IPUIUYHYIO CUILY. ..

Bor kak pa3 orcioma M pacTyT HOTHM CaMoOro OOJIBLIOro
3a0nyxaeHus B Hayke. HbIOTOH, a Tak ke Apyrue ydeHble U MX
MIOCJIEIOBATENH, HE IIOHMMAasi MEXaHU3Ma TPaBUTALIMH, IPUAYMAIU U
BBEIM B (PU3MKY HEKYI0 HHEPLUHUOHHYIO Maccy, KOTopas, SKOOBbI
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npucylia MaTepud U SIKOOBI, dTa HMHEPIMOHHAs  Macca
MPOTUBOJICUCTBYET NMPHUIIOKEHHONW K Telny cujie. DTo 3a0iyXIeHHE
OUEHb JIETKO OOBIICHSIETCS.

Haumem ¢ TOro, 4yro mo0oe Teno o00JagaeT CBOUM
COOCTBEHHBIM ToJIeM TAroTeHus. IMeHHo Omaronapsi 3ToMy MO0,
BCE TeJla BO BCEICHHOH uUMEIOT cdepuyeckylo Qopmy, a
CJIEIOBATENLHO, BCE B3aMMOJCWCTBHUS BO BCEICHHOW HEOOXOAUMO
paccMmaTpuBath B noiApHou (cheprudeckoil) cucteMe KOOpAUHAT.

Cuuia - BeIMUKMHA BEKTOPHAs, I0ATOMY HaIlpaBJIeHUE ACUCTBUS
CUJIbl, BCEIla MpAMaA JUHUA. A B TIOISPHONW CUCTEME KOOPIUHAT,
KOTOPOM ONMMCBIBAETCSI METPUKA BCEJICHHOW, KPOME paguyca, MPsIMbIX
JIMHUHI HET, a €CTh TOJBKO Ayru. [loaTOMy KOrzia Mel mpUKIagbIBacM
cuny F k Tenexke, oHa Bcerjga ACHCTBYET MO KacaTEIbHOW K JIyre
PaBHOIO MOTEHIMAA U YTOJ MEKy HANpPaBJICHUEM JEHCTBUS CUJIBI U
JyTOH, 3aBUCHT OT paJlyca KpUBHU3HBI OTOM 1yru. B pesyinbrare yero,
MOTEHIMAN TEJICKKH B TPaBUTALUOHHOM TMOJ€ 3eMJIM CTPEMHUTCA
u3mMeHuThes oT Ro 10 Ri.

To ecTb, NBUras TENEKKY, Mbl, IO CYTH MBITAEMCS MMOJHATH €€
Ha BBICOTY paBHyl0 AR, B pe3ynbrare KOTOpPOH BO3HUKAET
npotuBojercTByomas cuina Fu, paBHas mpoekuun AR Ha BEKTOp
cunbl F, Kkotopas cTpeMuTCs BEpHYTh TEJEXKKY B IIPEKHEE
nosioxeHue. Bo3nukaromas npu stom cuia Fu, HanpaBineHHas
npomue neicTByomieil Ha Teno cuiibl F 1 ects cuna unepyuu. Jta
CUJIa MHEPUUHU 3aBUCHUT OT YIJIa NPWIOKEHUS JIEUCTBYIOIIEH Ha TEJO
CWJIBI K paauycy muaHetbl. Y yem Oomblie sTa cuiia, TeM OoJiblie
CKOPOCTh ABW)KEHUS U TeM OoJiblle MPOTHUBOJSHCTBYIOMIAs €l cuia
nHepiuu Fu.

He nonumas u He ymes oOBSICHHUTD, 3Ty cuity Fu, TeOpeTuku
OMMOOYHO TPUHUMAIOT €€ 3a HEKyl0 HHEPIMOHHYI0 Maccy.
OKCIEPUMEHTAIbHOE  JIOKA3aTeIbCTBO  ATOTO  YTBEPKICHUS
ayeMeHTapHo. Jlms  3TOro  JO0CTaTOYHO TMOMHATH — OOBIYHBIE
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MeXaHW4ecKue OaJaHCOBBIE Yachl Ha BBICOKYIO, Hampumep,
reocTalroHapHyio opouty. Eciii Matepus muMmeeT Takoe CBOMCTBO KaK
Macca, TO TOYHOCTh X0/1a YaCOB HE U3MEHUTCSI.

B npoTtuBHOM ciyuae, Mpu yMEHBIIEHHOM Bece OajlaHca U
HEM3MEHHOW yNpPyrocTd BOJOCKA, YacToTa €ro KoseOaHwid
YBEIUYUTCS, @ AMIUIUTY 12 HACTOJIBKO YMEHBIIUTCS, YTO YaChl IPOCTO
ocraHoBarcsi. Ha op6ute BricoToit 60ee 6300 kM, qake KBapleBbIe
yachl OyayT 3aMETHO CICIIUTh M3-32 HUYTOXKHOW CHJIBI TSKECTH,
BJIMSIONICH HA YacTOTY KoJjieOaHuil KpucTasuia KkBapua. YTo mpuBOAUT
K He0OXOIMMOCTH CUHXPOHU3AIMH YacOB, HAXOASIIUXCS Ha OpOUTE C
yacamH Ha 3emJie, pa3HHUIlY B [TOKA3aHUSIX KOTOPBIX YUEHBIE MBITAIOTCS
00BSACHUTH U3MEHEHUEM CKOPOCTH X0J1a BpPEMEHHU B KOCMOCE.

bonee Toro, ecnm Obl Marepus MMeNna mMaccy, OpOWTAIbHOE
JIBIDKEHUE IUIAHET ObLUIO OBl BOOOIE HEBO3ZMOXKHBIM. Benb odeHb
JIETKO TPEJCTaBUThH cebe, Kakas HyXHa cuia npuTspkeHus CousHna,
9YTOOBI yJepkKaTh Ha OpOUTE TAaKyl0 OTPOMHYIO IIJIaHETY, Kak,

Hanpumep, FOnuTep.
‘ H

L —Flc 0 rpaBUTAIlMOHHBIC CHUJIBI
— = n_‘___\\

i nputsbkeHuss  ComHI a  HAa  TakoM
KOJIOCCAalIlbHOM pacctosiHuu 110 FOmurepa
HACTOJbKO HUYTOXHBI, YTO HHU O KaKOM

yaep)KaHUM HE MOXET OBbITh H pPeyu.

[Ipaktuueckn HeBecomblit IOmuTep nerko

SKBUNOTOHUNANLHAR —

yIepKUBaeTcs Ha OpOWTE  BOJHOBHIM

B3aMMOJICHICTBHEM C  T'PaBUTAIIMOHHBIM
nosiem Connua[ria.3] (puc 4).

B oowem cayuae 00vsACHeHnue
603HUKHOBEHUA UHEPUUU J1€2KO NOHAMb U3
pucynka (puc.14). Cuna unepyuu, noo oeiicmeuem

00UHAKOBBIX CUJL F, nponopuuoHajivHa pasHocmu

nnaverta

Puc 14.

603HUKAIOWUX 2pacumayuonnsix nomenyuaios NR, xomopas zaeucum om
évicomwt opoumot R cnymnuxa C. Imom eexmop cunvt F. pasen npoexyuu AR

na eexmop cunt F u ecezoa oeiicmeyem 6 npomueononoxncrom emy
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Hanpaejienuu. Cuﬂy UHEPUUU MOIHCHO 6bIHUCTIUMD U3 noooous mpeyzojibHuUKoe

ABD u ACO u ona pasna F,= AR1+* cosO. Dma cuna zasucum om yzua Q.
Ilpu nanpaenenuu Oeiicmeus cuivl, CO6nAOAOUIEM C HANPABIEHUEM PAOUYCA
naaHemovl, CUNA UHEPUUU PpAGHA 6Gecy mend, a HPU HARPAGIEHUU HO
KacamenvbHoll, OHA 20PA300 MeHbUle U 3A8UCUN OM PAOUYCA KDUGU3ZHBL NIIAHENbl.
Iloamomy uenoeex ne MosHcenm nROOHAMb HCEIE3HOOOPOHCHBLIL 6A2OH, HO GNOJIHE
Mmodxcem npeodonemv cuny unepyuu Fu u cosunymv e2o ¢ mecma no
20pU30OHMATILHBIM PENbCAM. ..

(Ecnu nanpaenenue oeiicmeus cunvt F npoucxooum ewie u noo y2nom K
ouamempanvHoll  NJIOCKOCHU mAZOmelou|ez0 mead, G03HUKAem euie U
00NOHUMENbHAA PA3HOCID NOMEHYUAN06 (CUNA), HANPABIeHHaAA noo y2iom 90
2padycoe K Heil, Hazvleaeman ¢ Hayke cunou Kopuonuca.) /[Ina mex, komy ne
Xouemca pazoupamuvea ¢ Uepmedcamu, UHEPUUI0 MOIHCHO O00BACHUMD eule
npouie.

Kozoa mvt monkaem meno (puc.15a), mo cozoaem neped Hum 601Hy

colcamus  2pasumayuoORnoz0 hnoas, 6
pe3yivmame 4ezo 603HUKAECH PA3HOCHb
2pasumayuoOHHbIX HOMEHUUAN08,
oeiicmeylouias Npomue HANPAGIeHUs
delicmeus cuabl. Imo u ecmv cuia

= ' unepyuu. Kozoa oeiicmeyrwan cuna
Puc 15.

ucuezaem, meino HAUUHAEM CHUMCAMD
ckopocme. Ho eonna cocamus, nadezarowas na meno c3aou (puc.15b), ne
noseonsem emy OCHAHOBUMbCA U NoOOepcusaem Osuidcenue. Imo u ecmp
OsudiceHue NO UHEPUUU, NPU KOMOPOM ME0 8 ZPASUMAUUOHHOM NOJIe MOMHCem
osuzamuvcsa 04eHdb 00J120.

Korna kocMOHaBTHI, HAKOHEIL-TO MOJIETAT K JIyHE, OHU B 3TOM
cpasy xe u yoenarcs. M sTor moasor B OyIaylieM JIsKET TPsI3HBIM
ISTHOM BEIMYAKNIIEro mo3opa Ha penmyTalnuio HaydHOro cooOIIecTBa
Coenunennsbix IlItaros. Han aumu Oynet cmesitbes Bech Mup. Ho ato
CIIy4HTCs €Ile HE CKOPO, a IOKa 4YEJIOBEK €Ie Nake HE HIOXal
KOCMOCa, HECMOTps Ha TO, YTO IIOJTOPBI COTHH JIIOAEH, I'POMKO
MMEHYIOTCSI KOCMOHAaBTaMH.

MakcuMyM 4TO MOKHO CKa3aTb O HMX, TaK 3TO TO, YTO OHHU
IPOBEJIM JIOBOJIBHO TPOJODKUTENIEHOE BpeMsi B cTpaTocdepe, B
[a/1aloIeM BEICOTHOM JUQTE. ..
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WNHorna BeTpewaromuecs B MeYaTd COOOIICHHSI O TOM, YTO B
pe3ysbTare CIIOKHBIX HayYHBIX JKCIIEPUMEHTOB, C TOYHOCTBIO IO
NECSITOr0 3HAaKa YCTAaHOBJIEHO pABEHCTBO TPAaBUTALIMOHHOW U
WHEPLUHUOHHOW Macc, TO 53TO MOXHO CpaBHUThb, pa3Be 4YTO, C
YTBEPKACHUSIMH CPETHEBEKOBBIX CXO0JIACTOB O PABEHCTBE KOJIMYECTBA
AHTEJIOB U YepTel, YMEIIAOIINXCsl HA OCTPHE UTJIBI.

Kak yace CKa3ano eévluie, U3-3a OmMCymcmeus y mamepuu unepuuonuoﬁ
maccol, Ha 60ﬂbmuxpaccmoﬂnuﬂx Oom KOCMUUECKUX 061181(7”08, npesoliiarouiux
ux paOuyc, eéec mena a, C/1e008AMEIbHO U CUJIbL unepuyuu Fu oka3zviearomcs

HACMOJILKO  HUYMOMNCHBIMU, YMO  KOCMUYecKue  annapamol  cMOZym
nepemeuiamosca mam ¢ 02POMHLIMU U COBEPULEHHO DE30NACHBIMU O J1100ell,
YcKopeHuamu, npesviiiarowumu moicayu g. 1 maxk Kak 3aKoH cOXpaneHus
UMNYIbCA 000UMU HEBO3MONCHO, ONA Nymewecmeuil K Opyzum niaHemam, 6
Uenax COKpauwieHus epemeHu nonemada, 0yO0em 603MOMNCHO UCNHOIb306amMb
PpakemHple 0guzamenu ¢ OY€HbL 6bICOKOU (B3DPbIGHOIL) CKOPOCHbIO UCHEYeHUA
pabouezo mena.

To ecmwv, no cymu, 0na paszeona, a4 mMaK xyuce U NOCaAEOYIOULE20
MOPMOICEHUA  MENHCNIAAHEMHO20 KOpadna Oyoem 6nOJIHE 603MOMNCHHIM
UCNONb30BAHUE AMOMHO20 63pbléa, 0e3 Kakux-1ubo nocieocmeuii 01
yenogeueckozo opzanuzma. Omnpasums Kocmuueckuit kopaons na Mapc,
Hanpumep, MOMCHO RPOCMO GLICHIPENUE €20 U3 NYWIKU, KaK é nogecmu Krwonv
Bepna. Tonvko nywiky 3my npudemca noouamsy Ha gvicomy He menee 7000
KU10Mempoa.

H 3mo, no-euoumomy, eouncmeenmwvlii cnocoé oonememsv 00 Mapca,
ROMOMY UMO RPU ONUMENLHOM NOJIENE 8 YCI0GUAX HACMOAWEIl He6eCOMOCHIU,
yenogeueckull OpP2aHu3M, NPUBLIKWMUIL K 3eMHOMY MAOMEHUI0 e08d Ju
evtoepacum. Cnocoovl cO30AHUA UCKYCCIMBEHHO20 MAZOMEHUA 8PAU{EHUEM
Kopabns, npednazaemvle pusuxamu, 30ece He nomozym. Kopabnw, onsa cozoanusn
eéeca Kocmonasemos, xomsn oot ¢ 20-30 kI, nyscno Oydem packpymumsv 00
HeCKONbKUX MbICAY 000POMOE 8 CEKYHOY.

3a6J'IY)KIleHI/I5[MI/I OTHOCHTEIIbHO ITOHATUA MACCHhI, O6YCJ'IOBJ'ICHI)I
U CTpemyieHHs (U3MKOB HAWTH HEKYI0 YacTHIly, MPHUIAIOIIYIO
MaTepu 3TO HECYIIECTBYIOIIEE CBOMCTBO. MIMEHHO M 3TOTO M
CTPOATCSI OECCMBICICHHBIE METAIMTHYECKUE COOPY)KCHHS, BPOJIEC

aIpOHHOTO KOJUIAJepa, IIe yYCHbIE 3aHUMAIOTCS JOPOTrOCTOSAILUMU
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MOMBITKAMUA TOATBEPAUTH CBOU 3a0NYKIEHUS W OTKDPBITh HEKUH
0030H XUTITCa, KOTOPHI MO UX MHEHUIO MPUIAET MAacCCy MaTepPHUH.

...Hy BOT HakoHeII-TO, MOSBHJIOCH COOOIIEHUE YTO, BPOJIC OBI
oTKpbUH. Bpose kak Obl cTanaapTHas Mojenb 3aBepiieHa. Ho tenepn
BO BECh pOCT BcTasia apyras mnpobsema. OOBSICHUTh, KaK OH
3TO aenaer. MoxkeT OBITh HMPOCTO HAOMBAeT KapMaHbl KaMHIMH?
MaremaTrka Ha TaKue BOIIPOCHI OTBETA HE JAeT. ..

6. O KOPIIYCKYJSAPHO-BOJTHOBOM "JIYAJIU3BME"
U "KPACHOM CMEIIEHUN"

JIroboe MmarepuambHOE TeNO, JBIXKYylIleecs B 000
OJTHOPOJHOM cpejie, BO30Y»KAaeT B HEl yIpyrue Mpoa0JIbHbBIE BOJIHBL.
CKOpOCTh 3THX BOJIH 3aBHUCHUT UCKIIIOUUTENBHO OT CBOMCTB Cpeabl U
SBIISICTCS  TIOCTOSHHOW.  JIBMOKYIIMIICS — TemaoxoJ BO30YXKIaeT
IIPOJOJILHBIEC BOJHBI B TOJNILE BOJBI, PACIPOCTPAHSAIOIINECS B HEU CO
ckopocthio 1300 m/cek (ckopocTh 3ByKa B Bojze). HanBoaHast yacthb
KOpabJIsl Tak >ke BO30YXk/1aeT MPOI0JIbHBIE BOJIHBI CKaTUsS B BO3AYXE,
KOTOpBIE PaCIpPOCTPAHAIOTCS €O ckopocThio 340 Mm/cex, win co
CKOPOCTBIO 3BYKa B BO3JlyXe.

To, uTto MBI HabMOJaeM Ha CaMO TOBEPXHOCTH BOJBI - 3TO
NIOTIEPEYHBIE BOJIHBI, BOZHUKAIOIINE TOJIBKO HAa IPAHULE JBYX CPEJ C
pa3nMyHBIMU CBOMCTBaMHU. ['0pO y BOJNIHBI Ha BOJIE — 3TO BIAgUHA Y
BOJIHBI B BO3/1yX€. DTH BOJIHBI IPEJICTABIISAIOT COO0 TpaBUTALMOHHBIE
UHTEeP(EPEHIIMOHHBIC  BOJHBI, OOpa3yloIIHMecs B  Pe3yJIbTare
CJIOKCHMSI NPOJOJIBHBIX BOJH HA I'PAaHULE KOHTAKTHUPYIOLIMX CPEL.
XapakTEepUCTUKH TONEPEYHBIX BOIH ONPEAEISAIOTCS COOTHOIIEHUEM
CKOPOCTEM MPOJOJIBHBIX BOJH B KOHTaKTUpyHOmuX cpenax. Ecim B
BO3/yX€ CKOpPOCTh 3ByKa paBHa 340 m/cek, a B Boge 1300 m/cexk, To
CKOPOCTB IOTIEPEYHBIX BOJIH Ha IPAHUIIE BO3/1yXa U BOJIbI Oy/IE€T paBHA

340/1300 =0,3 m/cek.
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MarepuanbHas 4acTula, ABWXKYIIAACS B ZPAGUMAUUOHHOM
1ojJie, KOTOpO€ SBJSETCSd JBOWHBIM  3JIEKTPUYECKUM  IIOJIEM,
BO30Y)X/IaeT B HEM BOJIHY, KOTOpas, IO CYTH, MPEACTABIISIIOT COOOM
0ge coemeuieHHble NpoOO0bHbIe BOJIHBI B JIIEKTPUYECKHX IOJSIX
pa3HbIX 3apsjoB. M Tak Kak 3TH MOJII UMEKT MPOTUBOMOJIOXKHBIE
CBOWCTBA, TO 3TH BOJIHBI B HUX - MPoTUBO(a3Hbl. Ecu B HEKOTOpOH
TOYKE TIOJIS MOJIOKUTENIBLHOIO 3apsiia y BOJHBI TOpO, TO B TOU ke
TOYKE TOJIsI OTPULIATEIBHOTO 3apsijia — BIIaJUHA.

To ectp mo cyTH, 3TO KoJeOaHUS TMOJIIPHOCTH IIepeKoca
IPAaBUTALlMOHHOTO MO (MOJSPHOCTM MAarHUTHOIO THOJs) U
OPEACTaBIAOT  COOOM  camble  HAacTOSIIUE  HOnepeuHbie
2pagumayuonHble BOJIHBl Ha TPAHUIE OBYX JJEKTPUYECKUX IOJIEH
pa3HBIX 3aps10B. DKCIEPUMEHTAIbHAS WIUTIOCTPALIUS 3TOTO SIBICHUS
nokaszaHa Ha (puc.10b) B [ru.4].

W eciu rpaHuLl MeXay BOJIOM U BO3yXOM, HallpUMep, IIPEKPACHO
BUJHA, TO TPAaHUIy MEXIYy IOJISIMU Pa3HBIX 3apsAA0B IPEICTaBUTH
cebe ouenb TpyaHo. Ilonst obrmamaoT 0OBEMOM M TpaHUIA MEXKIY
HUMH CYIIECTBYET MPAKTUYECKH B JII000H TOuke 3TOro odwvema. A
cama rpaBUTAl[IOHHAs BOJIHA B OTJIMYUU OT BOJIHBI HA BOJIE, UMEIOLIEH
KPYrOBYIO JHarpamMMy HaIllpaBJI€HHOCTH, PACIpPOCTPaHIETCs BO BCE
CTOPOHBI, TO €CTb HMEET YyXe CQEepUdYecKylo auarpammy
HalpaBJIEHHOCTH.

W kak MBI y)Ke yCTAaHOBMJIM BBIIIE, IIPHU JIBUKECHUU YaCTHUIIBI, B
AaCUMMETPUYHOM TpaBUTAIIMOHHOM II0JIe, CO3/JaBaeMasl €i BOJIHA,
Oymer Ttak ke HecuMMmeTpuyHoil. EE cocraBmsromume OynyT
pa3nuyaTbes MO BEJIWYMHE, B 3aBUCHUMOCTH OT 3HAaKa aCHUMMETpPHH.
Wnu npyrumu ciioBaMu, BoJHA OYJIET TOJISIPU30BAaHHOM.

Bor uHTEpecHO Obl y3HATh, KakMe K€ 3TO TI'PAaBUTALlMOHHBIE
BOJIHBI, C TIOMOII[bK0 MHOTOTOHHBIX OOJIBAHOK, yX€ JOOpYyI0 COTHIO
JeT 6€3yCIEeIIHO MBITAIOTCS OOHAPYXUTH OOJIBIITNE YICHBIC?

B mpupone He cymecTByeT abCONIOTHO HUKAKUX HPUYMH,
3arpenariIuX MaTeprualbHbIM TeJIaM JBHUraThcs B JIIOOOH cpene ¢
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JIOOBIMH CKOPOCTSIMH, CKOJIb YTOAHO MPEBBIMAIOIIMMU CKOPOCTH
pacnpocTpaHeHus: BO30Y)XJIaeMbIX HMH BOJH. 3a HCKIIOYEHHEM,
KOHEYHO, OpeoBOM TEOpUHU OTHOCUTEIHHOCTU WJIU ICEBJOHAYYHOUN
KBaHTOBOW (pu3nku. CaMoJIeThl, HAPUMEP, COBEPIIEHHO CBOOOIHO
JeTaloT B BO3JIyX€ CO CBEPX3BYKOBBIMU CKOPOCTSMM M TOT/a OHHU
CTaHOBSTCS MCTOYHHUKAMH YIAPHBIX BOJH, KOTOpPBIE MPEICTABISIOT
cO0OM JABIXKYIIHICSA IEpes HUMHU CKauyOK JIaBJICHUSI.

[Iporecchl, mpoUCXOIAIINE B yAApHOU BOJIHE, OTJIMYAIOTCS OT
INPOUCXOIAIINX B OOBIYHONM TEM, YTO B HEW B pe3yibTare ObICTPOrO
cKaTus BbIIEISETCS OOJBIIOE KOJMWYECTBO TeIja. JTOT MpoLecc
aHAJOTMYEH TIpollecCy OBICTPOTO CXaTusg oO0bemMa BO3JayXa B
HWIMHIpE JBUraTelsd, OpU KOTOPOM B pe3ylbTaTe pPe3KOoro
YBEJIMYEHUSI KOHIICHTPAIMU HOCUTENEW 3apsoB B 30HE CXKATHUA,
INPOUCXOTUT X OypHOE BBIIEICHUE B OKPYXKAIOIIYIO CpeAy B BHUJE
temia [ria.8].

VIMEeHHO 1OATOMY CBEpPX3BYKOBBIE CaMOJIETHI UMEIOT OCTPYIO

HOCOBYIO YacCThb. Ona pasaBUracT CJIIOnu

_~rpeberb
-~ BOJTHEL

BO3lyXa U CBOAUT HA HCT €ro YIJIOTHCHUC
nepea camosieroM. M XoTs camolieT IaBuUT
OOKOBOII MOBEPXHOCTHIO Ha BO3/IYX, HArpeBa
U3-32 OTCYTCTBHS TPEHHUS B BO3IyXe, HE
npoucxoauT. Takum  xe  dddexTom

I T s somas

Puc 16.
OBICTPOTO CXKATUSI MUKPOOOBEMOB BO3/TyXa B

HEPOBHOCTSIX TPYIIMXCS MOBEPXHOCTEH, OOBSCHIETCS U BBIACIICHHUE
temna [ra. 9] B pesynbTrare TpeHus TBEPABIX Tel Apyr o apyra. U
MMEHHO W3-32 CBEPX3BYKOBOM CKOPOCTH METEOPHUT, IOMABIIUN B
atMocdepy CKUMaeET repes] coboi Bo3ayx, 00pa3yeT yIlapHyiO BOJIHY,
U B pe3yJbTaTe MOBBIIICHUS TEMIIEPATyPhl IUIABUTHCS U CTOPAeT.
Ceer, kak u J000€ Opyroe H3JIy4€HHE - PEHTICHOBCKOE,
ramma, pajuo, IpeacTaBiseT co00M MOTOK YacCTHIl JBHKYLIUXCS CO
CKOpOCTSIMH,  OJM3KMUMH K  CKOPOCTH  PacCIpOCTpaHEHHUs
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BO30Y>KIaeMbIX UMHU BOJH B TPAaBUTAIMOHHOM IIOJIe, a JJIMHA BOJH
OTIpeIeNIAeTCsl Pa3HOCTHIO CKOPOCTEN 3TUX YAaCTUIl M BO30YKIAaeMbIX
VMU BOJIH.

To, 4To y4yeHble CUMTAIOT Pa3HBIMU YaCTUILIAMU, 3TO MO CYTH
OJIHUM M T€ € YAaCTUILIbI, ABMKYIIHECS C Pa3IMUYHBIMH CKOPOCTSIMHU.
KorepenTHocTh nyua ja3epa, Hampumep, OOBSCHSAETCS TEM, 4YTO
(GOTOHBI (JACTUIIBI) IBUXKYTCS C OJMHAKOBBIMHU CKOpPOCTsIMH. [J[mmHa
BOJIHBI, BO30Y)KIaeMOW  YacTUIEH, ONHCHIBAETCS  MPOCTHIM
BBIPOKEHHUEM:

A=(Vs-Vu)/t,

rae Vu— CKOPOCTb YaCTHIIbI,

a Vs — CKOpOCTH, CO3J]aBAEMOI €10 TPAaBUTALIMOHHOW BOJIHBI
(cxopocmeb ceema) (puc. 16). DTOT XK€ PUCYHOK HILTIOCTPUPYET
BOo3HUKHOBeHUE dddekra [lonmnepa. Ecnu HabmomaTenb HAX0IUTCS
B TOUKE a, JYIMHA BOJHBI yMEHbIIAETCs (CHUHEE CMEIICHUE), €CIu B
otouke b — yBenuuuBaetcs (kpacHoe cMmelienue). [Ipu anuHe BOIHBI
BuguMoro ceeta B S550nm (5,5E-7m), ckopocTh uacTuil OyneT
coCTaBIATh IpuMepHO 99,9999999% ot ckopocTu pactpocTpaHeHUs
BOJIHBI B TpaBUTAIlMOHHOM Tojie. M yem Onmke CKOpPOCTh 4YacTHI]
CBETOBOI'O M3Jy4YEHHUS] K CKOPOCTH pacHpOCTpaHEHHUS BOJHBI B
IPaBUTALMOHHOM I0OJI€, TeM OOJbIle €ro I[BET CMEHIEH K CHHEMY
KOHITy criekTpa. L[BeT — 370 pyHKIMS CKOPOCTH YaCTUL U3TyUEHUS.

N3BecTHOE Kpacnoe cmewienue, KOTOpOe COBpEMEHHAsI HayKa
CUMTAET NPU3HAKOM "paz0eranus” rajakTHK, OOBSICHIETCS MPOCTHIM
YMEHBILIEHUEM CKOPOCTH IBMXKEHMs yacTull u3nydeHus (Vu), usz-3a
TOPMOKCHHUSI B TPAaBUTALMOHHBIX TMOJNSIX KOCMHYECKHX  Tell
(yemanocmu ceema). W, €CTeCTBEHHO, 4Ye€M Jajibll€ HAXOIUTCS
KOCMHYECKH OOBEKT OT HaOmojaTens, TeM OOJIBIIMA TYyTh
MPUXOJUTCS TPEOJI0JIeBATh YaCTUIE M3JIY4YCHUS U TEM CUJIbHEe
YMEHBIIIEHNE CKOPOCTH U 0O0JIbINE "TIOKpaCHEHHUE CIeKTpa'.

EcTtecTBeHHO, UTO YaCTHUIIbI, U3TyYEHHbIE OYEHb yIaJIEHHBIMU
3B€3/1aMH, HACTOJBKO 3aMEUISIOTCS B MYTH W UX JUJIMHA BOJIHBI
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YBEIIMYMBACTCSI HACTOJIBKO, YTO OHHM CTAHOBSTCS HEBUIUMBIMH B
CBETOBOM JIMaIla30He BOJIH. DTUM SIBJICHUEM U OOBSCHSAETCS TOPU30HT
BUJUMOCTH, TI0O KOTOPOMY Yy4Y€HBIE€ COBEPIIEHHO TI'€HHAIBHO
BBIYMCIIUIIN "BO3PACT BCEICHHOM .

[Ipy mpeBbIIEHMH YACTUIEW CKOPOCTH BOJHBI B Cpele
(ceepxceemosas ckopocmv), (Vu>Vs ), BOBHUKAET yAapHas BOJIHA,
IOpU KOTOPOW YacTHIA, B pPe3yJibTaTe MOBBIIICHHUS B 30HE CXKATUSA
KOHLEHTPAllUd HOCUTEJIEW 3apsoB, HAuMHAET 'pa3BaauBaThCA"
CHJIaMH OTTQJIKMBAHUSI HA COCTaBHBbIE CyOlJIEMEHTApHBIE YaCTHUIBL.
OTu  cyOdJIeMEeHTapHble 4YacTUIbl, BCTYMalOT B CHHTE3 C
OKPYXXAIOIIMMH YacTUI[AMH, KOTOPBIH pPETrUCTpUpYETCS B BUIE
CBeueHus, Ha3piBaeMoro 3¢ dektom BaBunosa-Uepenkona.

Tax xak npupoje Heuzgecmuo NOHATUE OOPATHOM CBA3H, TO B
HEl M HE CYyIIECTBYeT HHUKAaKUX BEUHBIX aBTOKOJIEOATEIbHBIX
npoiieccoB. JIxoObIie BOJIHOBBIE BO3MYIIICHUS BO BCEJICHHOM, SIBIAIOTCS
UCKJTIOUUTENIFHO CJICACTBUEM JIBIKCHHMS MaTepUalbHBIX Tel B
IPAaBUTALIMOHHBIX TIOJISIX KOCMHYECKHX OOBEeKTOB. M XOTs Bes
BCEJICHHAs 3alOJIHEHA TPAaBUTAIMOHHBIMU BOJIHAMH OT JBHUKCHUS
MHOKECTBA KOCMHMYECKUX OOBEKTOB U  pa3IMYHbIX YacTHI,
YelIOBEYEeCKUIl TI1a3, TaKk e Kak M OINTHYEeCKHe MpUOOpHI,
BOCIPUHUMATh X HE CIIOCOOEH.

3T0 00CTOATENBCTBO, B YACTHOCTH U OOBSCHSET YEPHBIN I[BET
HouyHOTO HeOa. Ecim Obl cBeT mpeacTaBisiii co00i BOJTHBI, TO MBI ObI
HE CMOTJIM YBUJIETh HU OJHOH 3BE€3/bl, IOTOMY YTO WHTEHCHBHOCTH
BOJIH, TaK J>K€ Kak W TPaBUTALMOHHOTO TIOJIs, OCIa0eBaeT ¢
paccTosiHuEM C OOpaTHO KyOM4ecKoil 3aBUCHMOCTHIO. OrrymieHue
CBETa B MO3r€ BO3HHKAET TOJBKO NPHU B3aUMOJCHCTBUM IOTOKA
YacTUIl H3JIyYEHHS C MOJIEKYJIaMH pOJIOTNIMHA B CeTYaTKe TJjasa,
M03TOMY 2pasumanyuonnsle (paouo u céemoswvie) 60JAHbl - HEBUIUMBI.

Ho wumeHHo »sTa "epasumauyuonnas paée'' OT IBUKCHUS
MHO€ECTBa YacTHUII, UCITyCKaeMbIX 3BE37[aMU U MPEJICTABIISET COOOH,
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Tak Ha3bplBaeMoe, 'penuxmoeoe usznyyenue'', KOTOpOe, IO
"aBTOPUTETHOMY' MHEHUIO KaHIUIATOB B JIOKTOpPA, OCTaJOCh OT
O6uoselickoro bospiioro B3ppIBa W O CUX TOP HUKAK HE MOMXKET
paccesiThesl.

OTa K€ TpaBUTAllUOHHAs psAOb sBIsSEeTCS U OaHATBHOU
IPUYUHON OpoyHoeckozo nBuxenus. Ho, He cMOTps Ha 3TO, YUEHbIE
C YIOPCTBOM, JOCTOMHBIM Iy4IIET0 MPUMEHEHUs, YK€ MHOTO JIET
UIIYT 3TU TPABUTAIMOHHEIE BOJHBI, COBEPIIICHHO HE MOA03PEBasi, 4YTO
npocTto B HHUX OKUBYT. Kak Obulo CKazaHO BbIlIe, JIOOOH
MaTepHaTbHBIN O0BEKT, IBIKYIIHUICS B II0OOOH cpefie, BO30yKIaeT B
Hell BoaHy. Bo3pMeM 11715 mpruMepa moABOAHYIO JOKY, IBUKYIITYIOCS
B Tojmie Boabl co ckopocThio 30 y3qoB, wiu 15 m/cek. [[nunHa
YOpPYroi BOJHBI, co37aBaeMas ek, OyeT paBHa pa3HOCTH CKOPOCTEH
3ByKa U JIOJKH B BOJIE,

A=(Vs-Va)lt,

rae V3 - cKkopocTh 3ByKa B BOJE, a Va — CKOPOCTb JIOJIKHU.
3to npumepno (1400 -15)/1=1385m.

[Mepuon P=V;/A, lcex. Yacrora, F =1/P, okono 1 I'm.

Jlogka, nBWXKymasca C 3TOHM CKOPOCTbIO B MOABOAHOM
MOJIO)KEHUHU, B JIIOOOM ciy4yae H3iIydaeT HH(Pa3BYKOBBIE BOJIHBI
gactotor okoio 1 I'm, mmuHo¥ 1385M. OOHaApYy)UTh WX MOXKHO C
MTOMOIIIBIO TTOJTYBOJTHOBOM aHTEHHBI, MPECTABISMIONICH co00i /Ba
JMaT4vKa NaBIICHUS, PACIONOKEeHHbIX Ha rioyouHe 10-12m metpoB u
pa3HECEHHBIX Ha PACCTOSHHUE MOJIYBOJIHBI, TO €CTh HAa 692M. TouHble
KOOPJMHATHI MOJABOIHON JIOJKA MOXKHO OMPECNUTh, UCIIONb3Ys JABE
TaKUX aHTEHHBI, pA3HECEHHBIX Ha S-8KM.

CkopocTh BOJHBI B T'PaBUTALlMOHHOM II0JIE — BEJIMYMHA
MPAKTUYECKH ROCMOAHHAA, 3aBUCSILAS TOJIBKO OT CBOMCTB MOJIS. DTO
TO, UTO B KBAaHTOBOI (hM3MKE, HA3BIBACTCA CKOPOCMbIO céema. A Tak
Kak MarTepusi B3aMMOAECHCTBYET TOJBKO C IOMOUIBIO MOJICH, TO
CKOpPOCTb JTHUX B3aMMOJEHUCTBUM HE MOXKET IIPEBBIATH CKOPOCTH
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paclpOCTPaHEHUsT TPABUTAIIMOHHOM BOJNHBI MJIM KaK TOBOPST
KaHJUIAThl B JIOKTOPA, CKOPOCHU céema.

CKOpOCTh T'PaBHTAIMOHHBIX BOJH B Pa3iHYHbIX BEHIECCTBAX

3aBUCUT OT ACHMMETPHH TPABUTAIMOHHBIX TOJIEH MX aTOMOB M HX

arperarHoro coctostus. Yem Oosbiie

e YOYOYO YO ACHMMETPHSI TPaBUTAI[MOHHBIX MOJIEH

!\./! !/!/ aTOMOB ra3oB S, TeM OOJBIIMNA MYyTh

MNpUXOAUTCA HNpCOH0JICBATL BOJIHC WU,
CCTCCTBCHHO, 3aTpavyuBaTb Ha 3TO

Oosbiiee BpeMsa. OTa 3aBUCUMOCTH
CKOPOCTH BOJIHBI OT IJIOTHOCTH CPEJIBI,
B KOTOpPOH OHa pacnpoCTpaHseTCs, WJUIIOCTPUPOBAHA PUCYHKOM
(puc 17). B cBs3u ¢ ATUM, BIIOJIHE YMECTHO YIIOMSIHYThH 3]1€Ch

U3BECTHBIN d3KcnepuMeHT H. bacoBa, mocTaBieHHbIN B IECTUAECATHIX
rogax npouwioro Beka B CCCP. CyTb 3TOro sKcrepuMeHTa TakoBa,
JqydY Ja3epa paculeluisjcs Ha JBa Jiyya, OJMH M3 KOTOPBIX MONaaaj
HENOCPEACTBEHHO HAa MUIIEHb, & BTOPOM CHayaja MPOXOAUI uepe3
YCUJITMBAIOIYIO sSTUEHKYy. Sdelika 3Ta mpescTasisiia co0oi pyOHHOBBIH
nasep, paboTaronuii B peXuMe ycuieHus. ECTeCTBEHHO, 4TO JIydu
JOCTUIJIM MHILIEHH He OoaHOBpemMeHHo. Ho okazanoch, 4ro myw,
MPOLIEAIINI Yepe3 KPUCTAILI STYEHKH, JOCTUT MUILIEHN paHbLIE JIyya,
MPOLLIEIIETO O BO3AYXY.

[Tpuyem pasHuna O6buIa MPOCTO OrpoMHON. OHa HpeBbIIIaNa
BCE MBICIIMMbIE U HEMBICIMMBIE TOTPEIIHOCTH M ommOku. Jlyu
IPOXOJUJI CKBO3b SIYEHKY, IPAKTUUYECKM MIHOBEHHO C IIOYTH
0OECKOHEUHOW CKOPOCTBIO. YCIOBHS 3KCIEPHUMEHTa H3MEHsUIM, HO
pe3yapTaT oOcCTaBajcs MpexXHUM. bonee Ttoro, pesyapTaT He
W3MEHMUJICS, JaKe KOTJa KTO-TO 3a0bL1 BKIIIOUUTh MUTAHUE YCUIIUTENS
¥ BTOPOU JIy4d TIPOCTO TPOIIIENT Yepe3 PyOHHOBBIN KapaHaIll.

Jlya mpoxonun yepe3 pyOMHOBBINA CTEPIKEHb C OECKOHEYHOM
CKOpOCTHIO, M pa3HHUIIA ObLIa paBHA JUIMHE KpucTayuia. Haspesatomuit
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CKaHJaJI B CBS3M C pe3yJibTaTaMH SKCIIEPUMEHTA, CTABUJI HAa TEOPUU
OTHOCUTEIIBHOCTH OTPOMHBIN KUPHBIA KpecT. A Belb kpuTuka TO B
T€ BpEeMEHa NpUpaBHUBAJACh YyTh JIM HE K M300pPETEHHIO BEUHOTO
neurarens. Kak Toraa BBIIUIM K3 ATOrO MIEKOTIMBOTO IMOJIOKEHHUS,
Hen3BecTHO. CKopee BCero, CyCTHJIM Ha TOpMO3ax. XOTs, IO CYTH,
COBpEMEHHasi TeopeTuIecKast GU3MKa TOJIBKO TEM M 3aHUMAETCS, U4TO
M300peTaeT BEeUHbIC IBUTATEIH. . .

Tak kak MaTepualibHble OOBEKTHI B3aUMOJICHCTBYIOT MEXKIY
co0oif Ha YypOBHE TOJNEH, CKOPOCTh JTOrO B3aMMOJCHCTBUS
oTpezieNiieTcsi, B OCHOBHOM, CKOPOCTBIO PaclpOCTpaHEHHs] BOJH B
rpaBUTAIMOHHOM TOJi€¢ (CKOPOCTh CBE€Ta), TO M PE3YJbTaThbl
sKkcriepuMeHTa bacoBa, ¢ TOYKM 3pEHHS HACTOAIIEH TEOpHH,
OOBSCHSIOTCS O4YeHb TMpocTo. Jlyd, mpomenmuii mo pyouHy
(TBEpAOMYy Teily), NPEOAOJIEN TIOpa3 0 MEHbBILIEE pAcCTOSHUE B
IPaBUTAlUOHHOM  TMojie  TBepaoro Tema (DSr), YeMm  JIyd,
pacrpoCTpaHSIONINICS B TPAaBUTAIMOHHOM T10JI€ BO3AYLIHOM Cpebl
(O Sr). Ilepenaua »xe uMIynbca HEMOCPEACTBEHHO C aTOMa Ha aTOM B
TBEPABIX TeNaxX W IKUAKOCTAX, B CHJIYy UX MPAKTHYECKON
HEC)KMMAE€MOCTH, IPOUCXOIUT CO CKOPOCThIO, ONM3KOM K
o6eckoneuHoi (puc 17). [loaromy s1yd, mpornieamuii uepe3 pyornHOBBIHA
KpUCTAaIL, MpUILEN Ha JIETEKTOp paHbIIe ayya,
PacIpOCTPaHSIONIErocs o BO3/1yXY, Ha BpeMsi:

t=3_Sr- > Sv)/c, re

>St — cymMMapHBId MyTh Jy4a B TPaBUTALMOHHOM IIOJIE
pyOuna,

>Sr — CyMMapHbIi MmyTh Jiyya B T'PaBUTAI[MOHHOM IIOJIE
BO3AYILIHOW CPEIbI,

€ — CKOPOCTh BOJIHBI B TPaBUTAIIMIOHHOM TMOJ€ (CKOpocmb
ceema).

Jlornueckast Ge3rpaMOTHOCTh JIIOJICH, HA3bIBAIOIMIUX CEOs
YUEHBIMH C MX HECIIOCOOHOCTHIO TOHSTH MPOCTHIC BEIIW, MPHUBEINA
M300pETEHUI0 TIOHATHUS KOPIMYCKYJISIPHO-BOJTHOBOTO  Ayan3Ma,
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YTBEPXKAAIOIIET0, YTO MAaTepuss B HEKOTOPBIX CIy4yasX, MOXKET
IpeBpallaTbCcsi B CBOE CBOMCTBO M CO3JaHUIO TAKOTO JIKEHAYYHOTO
HaIpaBJieHUs B HayKe, KaK KBaHTOBas PU3UKA.

7. OBbSHEPI'UM

OHeprusi, MOHATHE B COBPEMEHHOM Hayke, MpsAMO TakH,
danTactuueckoe. M kak Tombko ee, OeaHyr0 He CKIOHAIOT. OHa H
U3IIy4aeTcsl, ¥ MOTJIOIaeTcs, U Jaxe npespainaercs B maccy! U kakoit
TOJIBKO OHA He OBIBAET, U MOTEHIINAILHON U KMHETUYECKON U TEMHOM
U JaKe )KU3HEHHOU U AyXoBHOU. Ha camom nene, Takoi (usmueckoi
CYILIHOCTH, KaK HEeprus, B IpUpPOJIe HE CYLIECTBYET.

OTO MPOCTO OAHO U3 HEOTHEMJIEMBIX CBOMCTB MAaTEPHUH, TAKOE
K€ KaK HalpuMep, IPO3PAvYHOCTh CTEKJIa, KOTOPYIO HENb3s OTAEIUTh
OT CTEKJa M "TpWIenuTh" K GaHepe s TOro, 4ToObl (haHepa crana
npo3pauHoi. M »Heprus r000ro Tema 3aBUCUT TOJBKO OT €ro
MOJIOKEHUSI B TPABUTAIIMOHHOM WJIM 3JIEKTPUYECKOM IOJIE APYroro
Tena. Hukakoil BHyTpeHHEN SHEPTUH MAaTepUsl HE UMEET.

OnHako B MocjieIHEeE BPEMs B MHTEPHETE MOSBUIOCH OTPOMHOE
KOJIMYECTBO PECYPCOB, TIE apMHUH IICEBJOYYCHBIX JIOOHTENEH
paccyXIaroT O MOUCKaX KaKOW-TO CBOOOIHOM SHEPTHH, KOTOPOU MO
UX MHEHHIO, 3aI0JIHEeHa Bes BeeneHHas. M naxe Oosbliue ydeHble He
KpacHes BPYyT, YTO MOJI U3 KOCMOCA JIbETCSI TAKOM MTOTOK SHEPTUH, UTO
B OyayuiemM e€ XBaTUT 4YeJIOBEUECTBY Ha MUJUIMOHBI JieT. U moxoxe,
YTO CaMU B 3Ty Uyllb BepAT. A BCE HAYMHAJIOCh C KaKUX-TO
HEBEPOSATHBIX CIIYXOB O TOM, uTO Tecia, sSKOOBI HaIIen Crnocoo
WCIIOJIb30BAHUS JHEPIUM BaKyyMma!, HO MPOKJISATHIE KallUTAIUCTHI
KYIWIA y HEr0 MAaTeHT W BCE 3aCEKPETHIIH, YTOOBI HE YITYCTUTh
IpUOBUIH OT IPOAAKH YTIEBOAOPOIOB.

Ho ocoGeHHO MeHsl yMHUIIAIOT pacCyA€HUS YUEHBIX O TOM, UTO
IIPU [EPEMENIEHUN MATEPUAJIBbHOIO TeJa 110 3aMKHYTON TPaeKTOPHH,
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coBepiraemasi paboTa paBHa Hym0. Takyr0 axuHEI0 MOXET HECTH
TOJIbKO KaKOM-HUOYyIb O€3rpaMOTHBIN CBUHAPh, €My MPOCTUTEIHHO.
Ho ydeHbIll TOJKEH MOHMMATh, YTO €CJIM MBI ITOJHUMAEM THPIO Ha
BTOpPOH J3TaxX, TOo 3T0 MbI coBepmiaem paboTy TPOTUB CHIIBI
NPUTSDKEHUs. A Korja Mbl cOpachbiBaeM THPIO CO BTOPOrO 3Taxka, TO
sto 'IPSI coBepmiaet paboty moa AeiicTBUEM CUIIBI IPUTSKEHUS. To
ectb pabota coepmaercst PASHBIMU tenamu 1 B pa3HbIX YCIOBUSX,
MO3TOMY €€ Hellb3sl MPUpaBHUBATh. OJHAKO YUEHBIX 3TO HE CMYIIAET.

Bcs sneprus, noctymnaromnias Ha 3eMITt0 U3 KOCMOCa — 3TO BCETO
JIMIIL OOBIYHBIA COJHEYHBINM CBET. /1 3TOT HOTOK IEWCTBUTEIHLHO
KoJjioccasieH u eciii He Oyner CoiHila, 3eMisl 3a HECKOJIBKO HECIb
MPOCTO MPEBPATUTCS B JIEAAHON map u Bce morubHer. ConHeuHas
SHEpPrus, 3TO MOTOK MaTepHaJbHBIX YacTHIl 'COJHEYHOro BeTpa’,
AJIEKTPOHOB, MPOTOHOB, aTOMOB BOJOPOJA U T.A., ABMXKYIIHECS C
pPa3JIMYHBIMU CKOPOCTSIMH M CONPOBOXIAEMbIE€ BOJHAMH B €ro
IpaBUTAllMOHHOM Toyie. M dWeM BbIIIE MX CKOPOCTh, TeM Oolee
KOPOTKHE BOJIHBI OHU BO30YK/IAIOT.

Cama 6o1na He Hecem HUKAKOUW IHEPIUU U He MOdicem
0Ka3b16amb HUKAKO20 0A61IEHUA - IO RPOCHO MEXAHU3IM nepeoavu
63aumMoo0eicmeus mMexicoy MamepuanbHblMu menamu, 6 OAGHHOM
cayuae medxncoy Connyem u 3emneil.

MpbI BUJIUM CBET UCKIIIOUUTEIBHO OJ1aroapst TOMY, 4TO MOTOK
MaTepuadbHBIX YacTHIl, (OTOHOB, MOmMaaas B TJa3, COBEPIIAIOT
paboTy, moriomasich MOJEKyJI0H poJoNnHa B ceTyaTke. B pesynbraTe
norjomeHuss (OTOHA y MOJIKYJbl POJONUHA yBEIUYUBACTCS
acUMMeTpusi €€ TpPaBUTALMOHHOTO TIOJSI UM, COOTBETCTBEHHO,
BO3HMKAET PA3HOCTh SJIEKTPUYECKUX IOTEHIMAIOB, B PE3YyJIbTATE
KOTOPOM BO3HHMKAET JBMKEHHUE AJIEKTPOHOB 10 HEPBHOMY BOJIOKHY
WJIU DJIEKTPUYECKHUI TOK, HHTEPIIPETUPYEMBIII MO3TOM KakK CBET.

[lonsiTve KBaHTa CBeTa, Kak MOPLUHUH HM3Jy4EHUs, BO3HUKIIO
UMEHHO H3-3a TOTO, 4TO (DOTOH SBISIETCS MHUHHMAIBLHOW TOpIUEit
CBETOBOTO IOTOKA, B PE3yJbTaTe KOTOPOM BO3HUKAET OILYILIECHHE
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cBeTa B Mo3re. KBaHT — 310 mpoCTO OJJHA CIUHCTBCHHAA YaCTUIa NN

TO K€ caMoe, 4TO U (hOTOH.

3Hepzu}1, He Mmoixcem npespauiambCia HU 6 KUHemuueckyro, HUu 6
MEXAHUYECKYI0, HU 6 XUMUYECKYI0, HU 6 KaKylo Opy2yl0, NOMOMY YHO IMO
MOJILKO CGOUICHE0 MAMeEpuu coeepuiamsy paoomy, 00ycio6ieHnoe pasHocmuio
pasumayuOHHbIX NOMEHUUAI086.

W xornma roBopsT 0 mepenave SIEKTPOIHEPTHH, TO CIEAYyeT
UMETh B BUJY TO, YTO TEpPEacTCs MOTOK MaTepUaTHLHOTO HOCUTEIS —
AIIEKTPUYECKU 3aPSDKEHHBIX YaCTHUIl, KOTOPBIE CIIOCOOHBI COBEPIIATH
pabory.

8. O IAPOBOM MOJIHUU

[lapoByt0 MOJIHUIO, KAK U MHOKECTBO MPOCTBIX MPUPOTHBIX
SBJICHUM, COBPEMEHHAs HayKa JI0 CHUX IIOp CUMTAEeT 3arajakoi, Ha
OOBSICHCHHMH KOTOPOM CJOMald 3yObl OYECHb MHOTHE OOJbIIHE
yuenble. Hayka BooOIie u1eT OKOJbHBIMH IYTSIMH U OY€Hb MHOTHE
MEXaHU3MbI MPOCTHIX MPUPOJHBIX SIBIEHUN OCTAIOTCS BHE €€ IMOJIs
3peHusl. BBIABUHYTO COTHU BEpCUil MOMBITOK OOBSICHEHUS IIApOBOM
MOJIHUH, HO HU OJIHA M3 HUX JIa)Ke HA MOTy HE MPUOIU3UIIA HAYKY K
pasragke storo siBaeHus. Ho Ha OCHOBE BbIllI€ H3JI0KEHHOTO,
MEXaHHU3M I1apOBON MOJHUU 3JIEMEHTAPHO OOBICHIETCS.

OObluHass  JHWHEHHAs  MOJHUSA  TPEACTaBIsIeT  coOOH
KpPaTKOBPEMEHHBI  TOKONPOBOJAIIMA  KaHall B BO3JyXe,
BO3HUKAIOIIUN B pe3ysIbTaTe pa3HOCTH 3JIEKTPUUYECKUX MOTEHINATIOB
MeXIy oOiiakamu unu oOmakamu u 3emiiedl. Korma sta pasHOCTH
MOTEHIIMAIOB JOCTUTAET HEKOTOPOM KPUTUUECKOM BETMUUHBI, 3aPS/IbI
HAYMHAIOT TIEPETEKaTh MEXAY HUMHU U 00pa3yIOT TOKOMPOBOMASIIUI
KaHaJ, IO KOTOpPOMY TMPOHMCXOJIUT JAaBHHOOOpA3HBIN paspsl,
BBIIETISIOUINI OTPOMHYIO MOIIIHOCTD 32 OU€Hb KOPOTKHM MPOMEKYTOK
BpeMeHU. Vu mpocTo JIMHEHHAast MOJIHUSL.
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Ho Tak kak B Tpo30BbIX 0Ojakax, Kak MPaBHUJIO, MOCTOSHHO
MPOUCXOAAT HWHTEHCHBHbIE BO3AYyIIHBIE BO3MYLIECHHUS, TO MpHU
oTpeieNIeHHBIX YCIIOBHSIX, B pe3ynbTare BO3JICHCTBUS
TypOYJIEHTHOCTEH, y4YacTOK JMHEHHON MOJHWHW, CBEPHYBIIHUCH B
MEeTJIIO U OTOPBABIUIMCHh OT OCHOBHOT'O KaHajla MOXET CYILeCTBOBATh B
BUJE 3aMKHYTOTO KOJBIIEBOTO IIOTOKA 3aps]0B, ABMXKYIIHUXCS IO
KPYTOBBIM KBUIIOTEHIIMAILHBIM TPACKTOPHUSIM.

A Kak WU3BECTHO, JBW)XXEHHME II0 HKBUIIOTEHLIMAIbHOU
TPAeKTOPHUH, ITO MO CYTH, AHAJIOT MPSIMOJUHEHHOIO PaBHOMEPHOIO
JIBUXKEHUS, TIPU KOTOPOM paboTa MPaKTUYECKU HE COBEPUIACTCS, TO
nrapoBasi MOJHHS, MOAOOHO CBOOOJHO BpAalllAlOIIEMYyCs] MaXOBHUKY
WIHM BOJTYKY, MOXET CYIIECTBOBATh JOBOJIHO JJIUTEIBHOE BPEMSL.

[loka THMXO HE HCYE3HET, MCYEepIaB IHEPrUI0 Ha H3IIy4YeHUE
WIM HE HATOJKHETCS Ha MpPENSITCTBHE, IIPU KOTOPOM IMPOU30UIET
paspylIeHHe KOJBIEBOIO TOKa C 00pa30BaHMEM B BO3JyXe O0JIACTH
NOBBIIIEHHOW KOHLIEHTpALlUU 3JEKTPUYECKUX 3apsinoB, [ria.dl]
KOTOpbIE MI'HOBEHHO BCTYIIIT B PEAKLHUI0 CaMOIPOU3BOJIBHOTO
CHUHTE3a C MOJIEKYJIaMH OKpPYXKAlOIIEro BO3JyXa C BbIICIECHUEM
UMITyJIbCa MOUTHOCTHU B BUJIE B3PbIBA.

9. O TEMIIEPATYPE

Ha ocHOBaHMM H3J10KEHHOTO BBIIIE, MOKHO TaK K€ JIETKO
o0ocHOBaTh TIOHATHE TeMmmepaTypbl. [lpum HarpeBanum Tena'
pacIIMpsIOTCS M CTAHOBATCSL  JIET4Ye, JTO AKCHEPUMEHTAIbHO
yCTAaHOBNICHHBIN (akT. Bo3bMeM TBeproe Telo U MPOBEAEM
MBICIIGHHBI 9KcnepuMeHT. Kak ObIJI0 CKa3aHO BBIIIE, aTOMBI
BEIIECTBA OO0JIAZJAI0T TPAaBUTALMOHHBIMU MOJSIMH, Ojaromaps
KOTOpPBIM OHH NPUTATMBAETCA K 3emie. Tak Kak I'paBUTALlMOHHbBIE
MOJIsI aTOMOB TBEPJAOTO TeJla HMMEIT OYEHb HE3HAYUTEIIbHYIO
ACUMMETPHIO, TO OHHM CHJIBHO IPUTATUBAIOTCA IPYT K APYTY.
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[TpubapnsieM K KaxXaoMy aToMy IO 3JeKTpoHy. [Ipu 3Tom y
aTOMa HECKOJIbKO YBEJIUYHUTCS aCUMMETpPUsI €ro TPaBUTAIMOHHOTO
noJisi, B pe3yjibTaTe 4Yero YMEHBIIMTCS Cuja MPUTSHDKEHUS Tena K
semuie. [1i1.11]. To ecTb aToM cTaHeT jerye (BOSHUKHET AeEKT Beca),
a 00beM ero yBEeNMWYMTCS Ha OJUH 3JEKTPOoH. Bot, mo cytu, Mbl U
O0OHapyX WA HOCUTENb Teria. Takol CBOeoOpa3HbIN TEIIOPO, POIh
KOTOPOTO MOTYT WUIpaTh, B MPUHIUIE, KAK MOJOXKHUTEIbHBIE, TaK U
OTpPHULIATEIIbHBIE 3aPS/IbI.

W xoropelii OoyblIMe yYeHbIE YK€ YCHeNnu '"3aKphITh'",
IpUIyMaB B3aMEH BEUHBIM [BHUraTelb, B BHJIE MOJIEKYJISPHO-
KMHETUYECKOM Teopud. [IpogosKuM CBOM MBICIICHHBIN SKCIIEPUMEHT,
n00aBJIsisl B aTOMBI TeMa MO 3apsay. ACUMMETPHS UX TPaBUTALIMOHHBIX
noJieit OyJeT yBeIU4MUBaThCs, T€I0 OyIeT CTAaHOBUTHCS BCE JIETYE U
Jierde, a CHIIBI MPUTSHKCHHSI MEXKTy aTOMaMH OYIyT CTAHOBHUTHCS BCE
ciabee u cinabee.

Uepe3 HeEKOTOpoe BpeMs aTOMbl IOJy4aT BO3MOXKHOCTb
nepeMenaTbcsi OTHOCUTENBHO APYT Apyra
Y BEIIECTBO MPEBPATUTCS B KUIKOCTh. TO

Bowgyx

ecTb pacmiaButcs. l[lpu  ganpHelimem
npuOaBIeHUN  3apsAI0B,  ACUMMETpPHUS

o

TPaBUTALMOHHBIX nosjeun aToOMOB
YBEJIMYUTCA HACTOJBKO, YTO OHU HAYHYT
OTPBIBaTbCS APYr OT Jpyra BCE YBEIMYMUBAIOMIMMUCS CHUJIAMHU
OTTAJKUBAaHUS U KUJKOCTh IMPEBPATUTCS B ra3. BoT Mbl U mosy4uiin
00BsICHEHNE MEXaHU3Ma UCTIAPEHUSI.

(B wacmunocmu, ucnapenue 600bl 00yCl0671€HO PA3ZHOCHIBIO
acummempuii 6030yxa u 600wt (puc.18), noamomy oasice 3amep3masn eooa
(1e0) 0060onbHO XOpOouLo ucnapaemcsa. Hzovimounsle 3apsaovl U3 MoJ1eKyn
6030yxa nepemexas 6 MONEKYIbl J1b0d, YEETUUUGAIOM ACUMMEMPUIO UX
2PABUMAYUOHHBIX NOJIell, YMO HPUBOOUM K YEEJAUYEHUID CUTI
OMMmMANKUGAHUS MOJIEKY OpYy2 Om Opy2a, KOmopsvle NPu IMom noayuaiom



Anexcandp BECEAOB

603MOMNCHOCIb OMOPEAMBCA OM NOBEPXHOCHMU U NOOHAMBCA 8 B030YX,
emecme ¢ "'npununwumu'’’ K HUM MOIEKYIAMU 6030yXa).

[Ipu 3HAYNTETHLHOM YBETUYECHUN KOHIIEHTPAIIUU N30BITOYHBIX
3apsAI0B B aTOMaX, OHM YK€ He OyIyT B HUX YIEPKUBATHCA, a OyayT
PaBHOMEPHO pacIpeAeIThCs 0 BCEMY 00bEMY.

Takum oo6pazom, 000cHOGbIGACHICA MEXAHU3ZM 6HIOPOZO
Hauana mepmoOUHAMUKU U NPUHYUN 603DACMAHUA IHMPORUU, KAK
6bIPAGHUBAHUA II00bIX (Pu3uyecKux napamempos mamepuu. B
OaHHOM Ciyuae - memnepamypbol.

B KoHIIe KOHIIOB, BEMIECTBO MPEBPATUTCS B CMECH "TOpsSUUX"
(3apsDKEHHBIX)  ATOMOB € JJIEMEHTAPHBIMH  DJIEKTPUYECKH
3apsDKEHHBIMH - YacTUIAMH WM B IUiazMy. Jlajmee mpoucxoauTt
1 (14% )11 (S

N3-3a orpoMHON KOHIIEHTpAlUM 3apsAJIOB, aTOM MEPEXOJUT B
COCTOSTHUE, TMOJ00HOE >KHUIKOW Karuie, KOTopas pa3BalluBaeTCs Ha
AJIEMEHTapHbIE YaCTULbl. OJTHU DJJIEMEHTAPHBIE YacTHUIbl, NpH
JalbHEHIIEM  TOBBIICEHUM  TEMIIEpaTypbl,  pa3BasTCS  Ha
cyoanemenrtapubie. U Tak manee. [1o cyTu Mbl BOCTIPOU3BENH 37€Ch
MpoIleCC CHUHTE3a, TMPOUCXONAIIMKA B 3Be3lax, B OOpaTHOM
HaIpaBJICHUU.

Temnepamypa — mo eenuuuna pasHocmu acumMmempuii
2PasUMAayUOHHBIX NOJIEH AMOMO8 MAMEPUATILHO20 MeNa U amomMos
OKpys#carouieil e2o cpeobl.

N mpocto pa3HOCTh WX M3OBITOYHBIX DIEKTPUYCCKHUX
3apsioB. [I0TOK Temia — 3TO MOTOK 3apsKEHHBIX YaCTHL], KOTOPBIN Mbl
YyBCTBYeM Ojarogapsi yBETUYHMBAIOMICHCS ACHMMETPUU MOJICKYT
Halero tena. Eciiu e 3TOT MOTOK YacTHI] HalpaBJIeH U3 HAIIEro Tejia
u OyneT yMEHbIIATh ACHMMETPHIO HAIIUX MOJIEKYJ, MBI Oynem
YyBCTBOBATH OXJIAXKICHUE.

AOCOJIIOTHBIM TeMIIEpaTypHBIM HYyJb, 3TO PABEHCTBO WIIU
HyJIeBasi Pa3HOCTh ACMMMETPUU T'paBUTALMOHHBIX IOJEH aTOMOB
TeNa, KOTopas B CHIy CQepHuecKOil METpUKH BCEJICHHOM,
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HEBO3MOXKHA. A TO, 4TO TOJIPa3yMeBaeTCs MO a0COTIOTHBIM HYJIEM
B COBPEMEHHOW HayKe — 3TO CHEeKYJALHs, O0yCIOBICHHAs CIEMbIM
MEPEHOCOM PEe3yJbTaTOB MaTeMaTHYEeCKHMX MpeoOpa3oBaHUN Ha
(U3UYECKYIO PEATBHOCTD.

AHaJOTHYHBIM ke 3a0TyXKJICHUEM SIBISIETCS U MOJIEKYJISPHO-
KMHETUYEeCKass TEopus, MPOTUBOpEYalas BTOPOMY  Hadaly
TEPMOJMHAMUKH, OOYCIIOBJICHHAs, KaKk W B CIy4ae C OIBITOM
Pesepdopnaa, ormmbouHbIM 00bSICHEHHEM PE3yIbTaTOB SKCIIEPUMEHTA
Bpoyna. Hcxons w3 omnpeneneHus TeMIlepaTrypbl MPHUBEICHHOTO
BBIIIC, AJIEMEHTApPHO OOBSACHSETCS MPUHIUN PaOOThI OOBIYHOTO
XOJIOIMTbHUKA.

I[Ipu cxatum pabGodero Tenma - (¢GpeoHa, €ro aToMbl
COMMKAIOTCS, KOHIIGHTpAIUs W30BITOYHBIX 3apsfoB B €ro oObeMme,
YBEJIMYUBACTCS W 3apsjabl, [MOJYUHSSACH BTOPOMY  Havaily
TEPMOJMHAMHUKHA W  CTPEMSCh  PACHpPEIeNUThCI  PABHOMEPHO,
HAYMHAIOT TepeMeliaThcsi B CTEHKM eMKocTh (paauarop). anee
MIPOXOIS O] JABJICHUEM Yepe3 TOHKOE OTBEPCTHE B APYTYIO EMKOCTh
(paguaTop MOPO3UIBHOW KaMmephl), pabouee TENo PaCIIUPSETCS H
KOHIIEHTpAIUs 3aps0B B HEM PE3KO YMEHBIIIAETCS.

CornacHo BTOpOMY Hauaiy, 3apsi/ibl HAUMHAIOT MepeTeKaTh B
pabouee TeIO yXKe M3 CTEHOK MOPO3WJIBLHON KaMephl, eme Oojee
oxjaxnaas ee. Korga Mbl mpukacaeMcs majiblieM K METAIIMYECKOMY
mpeaIMeTy, OH HaM Ka)KeTCSl XOJIOJAHBIM, TOTOMY YTO M3-3a Pa3HOCTH
ACUMMETPHUI MOJIEKYJT HAIIIETO TeJIa U aTOMOB METaslia, U30bITOYHBIE
3apsapl HAIETO Tella HAYMHAIOT TEepeTeKkaTh B METall, Co3JaBas
OLIYIICHUE XOJI0/1A.

To ecTp HamM HEpBHBIE KIETKH MPEKPACHO OMPENESIIOT
HampaBsiieHue 3Toro Toka. [Ipukacasice K IepeBsIHHBIM IpeIMeTam,
UMEIOLTUM IPUMEPHO OJJUHAKOBYIO aCUMMETPHIO C HAIIIUM TEJIOM, MbI
HE OIIYyIIaeM WX XOJOJIHBIMH, IMOTOMY YTO H3-32 OTHOCUTEIIHOTO
paBEHCTBA ACUMMETPUH, IEPETEKAHKE 3aPsIIOB CITUIIKOM HUYTOXKHO,
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9TOOBI €r0 OLIyTUTh. JIBMKEHHEM DIEKTPUYECKUX 3apsioB
3JIEMEHTApPHO OOBSICHSIOTCS JI00ble MEXaHU3Mbl B3aUMOACHCTBUI B
IpUpoOJe, BKJIIOYAs MEXaHU3MbI JIEHCTBUS PA3JIUYHBIX OPraHoB
Hamero Tema. CeTdarka, HampuMep, MPEACTaBISET COOOM MaTpHUILly
CBETOUYBCTBUTENIbHBIX  KJETOK, TaK Ha3bIBa€MbIX  MaJIOYEK,
OTIPECIISIONINX HHTEHCUBHOCTh CBETOBOTO TIOTOKA, COBMEIIIEHHYIO C
MaTHUIIeH, TaK Ha3bIBaEMBIX KOJIOOUYEK, MPEACTaBIAIONINX C000it
JIETEKTOPBI CKOPOCTH (POTOHOB, KOTOPOU OMpEesieTCs 1[BET.

CeruaTka — 3TO, IO CyTH, U3MEHUBILUICS (PaceTOYHBIN Tia3
HACEKOMOT0, MOJTYYHUBIINHA B pe3ylbTaTe 3BOIOIIMOHHOTO Mpoliecca,
obmuii xpycranuk. CBeT, (HOKYCHPYSICh XPYCTaIUKOM, CO3/1aeT Ha
ceTyaTke  M300pakeHWe,  MpeACTaBIsAIoOmee  coO0OM  KapTy
JNEKTPUYECKUX  MOTeHHHanoB. To ecTh 93T0 u300pakeHue
OKPYKAIOIIUX MPEAMETOB, CHOPMUPOBAHHOE WIJIM HAPHUCOBAHHOE Ha
CETYATKE AIEKTPUUCCKUMU MOTECHIIUATAMHU.

B pesynbrare nercTBUA 3TUX IOTEHLMAJIOB BO3HUKAET
JIBUKCHHUE SJIEKTPHUECKHUX 3apsAOoB MO My4YKYy HEPBHBIX BOJIOKOH,
KOTOpBIE TIOCTyMas B MO3T, (QOPMHUPYIOT B HEM BpPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPECTABJISIONIYI0 COOOW IBETHOE
00beMHOE M300pKEHHE OKPYKAIOIIMX MPEAMETOB, KaKIas TOUYKa
KOTOPOT'0 COOTBETCTBYET MOTEHIIMAITY, CO3/1aBa€MOMY ONPEEICHHON
MajJoYKON B ceTyaTKe. ITO M300pakeHre 00padaThIBACTCsI MO3TOM U
YaCTHYHO 3aIIOMUHAETCHL. ..

Temepr ocTaercs oauH HEOONBINIOW IIAT JO CO3TAHUS
UCKYCCTBEHHOTO rja3a. [lpu COBpeMEHHOM YpOBHE pa3BUTHS
MUKpPOTEXHOJIOTUH, CO3/IaHWe TaKOro HCKYCCTBEHHOIO TIJa3a He
COCTAaBHUT OOJIBIIIOTO TPyAa M 4Yepe3 JBa — TPU Toja Jr00H cienou
CMOKeT BUIETh. [IycTh 1 He Tak XOpoIl10, Kak HOpMaJIbHBIMHU IJ1a3aMH,
HO JIOCTATOYHO, YTOOBI 00XOIUTCS O€3 TTOBOABIPEH.

AHaJIOTUYHBIM obpazom  pabotaer W MEXaHU3M
pacnio3HaBaHUs BKyca. Pa3nmuuHbie BeliecTBa, Momaaas B CIIOHY,
SIBJISTFOIIYIOCSL  DJIGKTPOJIUTOM, CO3JAIOT AHAIOTUYHYIO K€ KapTy
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AIIEKTPUYECKUX MMOTEHIIMAIOB, KaK U CeTUaTKa IJia3a, KOTopas TakK ke
00pabaThIBacTCSI MO3TOM. ..

Ewe ooun ouenv Xxopowiuit npumep, O00KaA3vl8aAOUiUil
INeKmpuueckyro npupody memnepamypel. Ecau nnockocmmuoi
ROJIYRPOBOOHUKOGDLIL OUOO NOOKTIOYUMb 6 3ANOPHOM HANPAGIEHUU
K UCMOYHUKY ROCMOAHHO20 Hanpsaxcenusa 6 5-10 eonem, mo 6
pe3yibmame 00e0HeHuA 00aacmuU n-p nepexooa INeKmpudecKumMu
3apadamu, Ouo0 008071bHO CUILHO OXTIAOUMCAL.

Ha 3mom npunyune padomarom noaynpoeooOHUKoevle
X0/100UIbHUKU.

10. O MPIMOJHUHEAHOM JBWKEHNA U
"CBEPXITPOBOJUMOCTH"

Jleusicenue — mo n106oe usMeHeHue cOCMOAHUA mend,
(nonooswcenuss unu Hanpagnewus nepemeujenusi), 00yci061eHHOe
oelicmeuem pasHOCMU 2pAGUMAYUOHHBIX NOMEHUUAN08, NpU
Komopom cogepuiaemcsa paboma.

A crenoBaTenbHO, IBUKEHHE HE SIBISETCS HEMPEMEHHBIM
YCJIOBUCM CYIICCTBOBAHUA MATCPHUU U MOITOMY HUKAKOI'O BCYUHOI'O
Xa0TUYCCKOr'0 ABUKCHUA B IMPUPOAC CYHICCTBOBATHL HC MOKCT, TaK
KaK 3TO TpeOyeT HeMPEPHIBHOM 3aTPaThl MOIIIHOCTH.

Jeusicenue no unepyuu — 3mo 0GuUICeHUE RO MPAeKMopuu
PAasHO20 nomenyuana, npu KOMopou pasHocms 2pagumayuoHHbIX
HOMEHYUAI08 OCMAENCA HEUSMEHHOI U Padoma He cosepuiaenic.

[TosToMy ABMKEHME MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUH
ABJISIETCS. YACTHBIM cilydaeM nokos. Kak HaMm roBoput ¢usuka, eciu
Ha TCJI0 HE ,Z[GI>'ICTBYIOT HUKAKHUEC CUJIbI, NJIN paBHOﬂeﬁCTByIOHIaH BCEX
JICMCTBYIOIIMX HA TEJIO CUJI, paBHA HYJIIIO, TO TEJIO OyIeT HaXOIUThCS
B IIOKO€ WIM B COCTOSHUM PAaBHOMEPHOIO IIPSIMOJIMHEHHOIO
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neuxkeHus. Ho Tak kak BcelneHHasi, B CUJIy CBOWMCTB MaTEpUU UMEET
cepuvecKyr0 METPUKY, TO Pa3rOBOPHI O KAKOM-TO MPSIMOJIMHEHHOM
PaBHOMEPHOM JABMKEHHH, SBIIAIOTCA 3a0myxaeHueM. B cepuueckoit
reOMETPHUH BCEJIEHHOM TaKOro JBM)KEHUS HET U OBITh HE MOJKET.

EnuHCcTBEHHOW mNOpsIMOM JIMHUEW BO BCEJIICHHOM MOMXHO
CUUTATh TOJBKO PAINYC JTFOO0TO TATOTEIOIIET0 T, HO ABM)KEHHE IO
ATOM JIMHUM HE SIBIIIETCS pABHOMEPHBIM, TaK KaK MOKET IIPOUCXOIUTh
TOJIKO NOJ1 AEMCTBUEM Pa3HOCTH I'PAaBUTALIMOHHBIX IOTEHIUAJIOB.

Jlersamui camorner, HanpuUMep, B YCTAaHOBUBILEMCS PEKUME
[I0JIETA MOJXKHO CUMTaTh JABIKYIIUMCS II0 MHEPLUUHU, TaK Kak
paBHOACHCTBYIONIAsl BCEX CHUJ, JECUCTBYIOIIMX HA CAMOJIET B ATOM
pexumMe, paBHa Hymo. CHia TATOTEHUS YpPaBHOBEUICHA MOABEMHOU
CHJION KPBUIBbEB, CUJIA CONPOTHUBIICHUS BO31YyXa yPABHOBEIIECHA CHIION
TACM JBUraTesss M CaMoJIeT B JAaHHOM CIIy4ae JBUXKETCS I10
OKBUIIOTCHLIMAIBHONU Tpaekropuu. Mimm no wunepumu. Haxonsacs
BHYTPU CaMoOJj€Ta C 3aKPbITBIMU WJUIFOMMHATOPaMH, €r0 JIBUKEHUE
HEOTINYMMO OT COCTOSIHUS TIOKOS.

Ecnn k KOHIIaM IPOBOAHMKA ITPUIIOKUTh HEKOTOPYIO Pa3HOCTb
JNEKTPUYECKUX TIOTEHUIUAJIOB, TO B HEM BO3HHMKHET JBH)KCHHE
JNEKTPUYECKUX  3apAnoB. [lpudyeM, 1o Mepe NpPOABHIKEHUS
JNEKTPUYECKUX 3apsiioB K IPOTHUBOIOIOXKHOMY IIOJIIOCY, Pa3HOCTh
NOTEHIMATIOB OyJeT M3MEHATBhCS, a CUJa NMPUTSKEHHUS U CKOPOCTb
JIBYDKEHUS 3apa0B OyaeT BO3pacTaTh.

CrnenoBarenbHO, 271€KMPUYECKUI MOK — 3MO YCKOPEHHOoe
OgudICeHUEe INIEKMPUUECKUX 3apA006 NO NPOBOOHUKY, TO00HOE
NaJCHUI0 MAT€pUAJIbHOTO Tejla MOJ  JEHCTBUEM  Pa3HOCTH
IPaBUTALOHHBIX TIOTEHUUAIOB. V] NMEHHO MO3TOMY AJIEKTPUYECKUI
TOK MOXET coBepIiuaTh padboty. Mcxons u3 3Toro xe yrBepKICHMS,
MOYKHO JIETKO OOBSICHUTh BO3HUKHOBEHUE CBETOBOI'O M3JIy4EHUs IpU
IIPOXOKIACHUN TOKA Yepe3 MPOBOAHUKH C BBICOKHM COIIPOTHUBIICHUEM.

Berpedass BBICOKOE CONPOTUBIIEHME JBHKEHUIO, 3JIEKTPOHBI
HAKaIllJIMBAIOTCS B IPOBOAHMKE, 4YTO MPUBOJUT K IOBBILIEHUIO
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KOHLEHTPALlUU 3JEKTPUUECKUX 3apsi0oB M BHITAIKMBAHUIO HX W3
MPOBOJHHMKA B OKpYXalollee MPOCTPAHCTBO CHUJIAMH B3aUMHOI'O
OTTaIKUBaHus [rJ.6]. I dyem Oombine UX KOHIEHTpAIus, C TEM
OoJIbIIIel CKOPOCTHhIO OHM "BBITAIKMBAIOTCA" M TeM 00Jiee KOPOTKHE
CBETOBBbIE BOJHBI BO30YXKHAIOT B TPAaBUTALMOHHBIX  MOJIAX
OKPY’KaIOILEH UX CPEBbL.

HNmeHHO mo3TOMY NpH HEOOJBIIOM TOKE, MPOBOAHUK CHayaja
cnabo HarpeBaercsi, TaK Kak "BBITOJKHYTble" U3 TPOBOJHUKA
AIIEKTPOHBI HUMEIOT HEOOJBIIYI0 CKOPOCTh M TPH JIBUKCHUU
BO30YXKIAlOT JUIMHHBIE, UH(QPAKpACHbIE, BOJHBI, a C IMOBBILICHUEM
KOHIEHTPAllMd CKOPOCTh BbUIETa yBEJIMYMBACTCSI U  BOJIHBI
CTaHOBSTCS KOpPOYEe W MAKCUMyM H3JIyUYEHUS CIIBUTaeTCsi K CUHEMY
Kparo CHeKTpa.

B pesynprare  CHJIBHOTO  OXJIAXACHHUS  MPOBOJHHKA,
YMEHBILAETCS €ro 3JIEKTPUYECKOE COIPOTUBICHUE U BO3HHUKAIOT
YCIIOBUS Ul HENPEPHIBHOTO KPYIOBOTO ABMXKEHMSI DJIEKTPHUUECKUX
3aps/I0B MO 3KBUMOTEHIUAIBHBIM TPACKTOPHSM, MMOJOOHO IIApOBOM
MOJIHMH, KOTOpPO€ M TPEACTaBIsIeT COOOW aHajor IBUXKEHUS IO
WHEPLHHU U KOTOPOE YUYEHbIE HA3bIBAIOT "CBEPXMPOBOAUMOCTHIO". 1
Tak KaK MpH 3TOM IBM)KEHUM PabOTa HE COBEpILAETCS, TO TaKOH
KOJBIIEBOM MOTOK 3apsiioB  MOXET CYIIECTBOBAaTh JIOBOJILHO
JUIUTETIbHOE BPEMs, HO IOCTATOYHO pa3opBaTh €ro 4Tto Obl 0TOOpaTh
MOIIIHOCTb, KaK JIBUKEHUE 3apsA10B MTHOBEHHO ITPEKPATUTCS U BUXPh
UCYE3HET.

AHajoramMM Takoro JABW)KEHHS, KpPOME IIapOBBIX MOJIHUI
SIBIIIFOTCSI, MHOTHME SIBIEHUS IIPUPOJbI, HMEIOLIUE BUXPEBYIO
OpUpOaY, TaKUe KaK TOPHANO, IMKJIOHBI, a TaK K€ pa3IU4HbIe
MaxOBUKHM M BOJYKH, YYaCTKM KOTOPBIX, JABWXKYIIHECS IO
SKBUIOTEHIIMAIBHBIM TPACKTOPUSAM, MPAKTUUECKU HE TPEOYIOT IS
3TOro  3arpar MOIIHOCTH. OOBsACHEHHE CBEPXIIPOBOIUMOCTHU
JBUKEHUEM KaKMX-TO "KYNEPOBCKHUX Iap" CIMIILUXCS JIEKTPOHOB,
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POCTO CMENIHbL. CBEPXIMPOBOAUMOCTb, KaK JBUKEHUE JIEKTPOHOB B
YCIIOBHUSIX OTCYTCTBHSI PA3HOCTH JIIEKTPUYECKUX NOTEHIUAIOB U
COBepUIeHHUs] UMU PaOOTHI, PU3NYECKH HEBO3MOXHA. DTO BEYHBIHI
JIBUTaTelb U TOJIBKO TICEBAOYYEHBIE 3TOr0 HE MOHMMarOT. U B cuimy
3TOr0 OOCTOSITENHCTBA, YEIOBEYECTBO, K COXKAJIEHUIO, HUKOT/A HE
OyJeT UMETh CBEPXIIPOBOISIINX JTUHUH AJIEKTpOIiepeiad, IOTOMY 4TO
BEYHbBIC JIBUTATEIN TPUHIUITNATIEHO HEBO3MOKHBI.

11. O JE®EKTE BECA U "CBEPXTEKYYECTH"

Macca u oHeprusi B HACTOSIIEE BpEeMsl  SIBIISIOTCS
dbyHIaMEeHTAILHBIMU TIOHSITHSIMH B TeopeTudeckor Qusuke. Macca,
Kak KOJIMYECTBO MAaTE€pPUU U DJHEPTHsi, KaK CBOHCTBO MAaTEepHUH
coBepiath padboty. Tak Kak MaTepus HE MOXKET MPEBPaIIaThCS B CBOE
CBOIWCTBO, TO €CTh B AHEPIrUI0, HE MOXET BO3HHMKATh U3 HUYETO WU
ncye3arb B HUKYJA, TO TMOHATHE JeeKTa MACChl, KaK NCUYC3HOBEHHS
KaKOM-TO YaCTH MaTEPUH SIBJISIETCS, IO CBOEH CYTH, aHTUHAYYHBIM.

Ho Tak kak »TO sBIEHHWE YCTAHOBJICHO KaKk OBl
HKCIIEPUMEHTAIIbHO, TO CJIE0BATENbHO, PEYb MOKET UJTH HE O Macce,
a 0 gece, KOTOPBIA MOKET U3MEHATHCS B 3aBUCUMOCTH OT PACCTOSIHUS
JI0 TATOTCIOIIETO Tella. 3JIeCh HMEET MECTO METOJ0JOorndecKas
ommuOKa, KOTOPBIMH M300MJIYET BCS TeopeThdeckas Hayka. [loaromy
BMECTO TIOHATHUSA "Macca'", He0OX0IuMO YIoTpeOsATh MmoHsATHE "Bec".

Cytp sBneHus nedexrta Beca JOCTATOYHO JIETKO OOBsICHUMA.
JIrobas MmaTepuanbpHas 4acTUIA BEIIECTBA 00Ia1aeT IPaBUTAIMOHHBIM
MOJIEM W, CIEJOBATENbHO, MPUTATUBACTCI K APYTUM MaTepHaIbHBIM
TeJIaM C HEKOTOPOW CHJIOH, 0OpaTHO MPONMOPLMOHATIBHON KBaJgpaTy
pacCTOSTHUSA MEX1Y HUMU. Mex 1y ABYMS YaCTULIAMH, HAX O IIIUMUCS
JpYT OT JIpyra Ha pacCTOSIHUU, HAMHOTO MPEBBIIIAIONIEM UX Pa3MEPHI,
CUJIBI TIPUTSDKEHUS OYEHb HE3HAYUTENIbHBI U HE MIPAIOT HHUKAKOMN
ponu.
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Ho ecnu 3TH YacTHIBI OKaXYTCS JOCTATOUYHO OJM3KO APYT K
IPYTY, Ha PACCTOSIHUU CPAaBHUMOM C UX pa3MepaMu, IPaBUTALMOHHbBIE
CWJIBI BCTYIISIT B IEUCTBUE U MPUTSAHYT UX BIUIOTHYIO APYT K APYTY,

s pr e———

s o0pa3ysl HOBYIO COCTaBHYIO YacCTHILY

” [ra.3]. Bec oT0ii HOBOI coOcTaBHOMU
e e | JACTUIIBI B CI/IJ'Iy TOT'O, UTO YaCTh CHJI

[ ——

HMPUTSKEHUS 4acTHULL Oyner

Puc 19, "U3pacxo/ioBaHa" Ha yJAepXKaHUE HUX
OKOJIO JIpYT APYyTa, OKAKETCS MEHbIIE, YeM UX BEC MO OTIEIbHOCTH
(puc 19). To ecTb BO3HUKHET Je(peKT Beca.

ITo cBoeit cyTH, 00bETMHEHHE JIBYX YACTHIL B OJIHY, 3TO U €CTh
npouyecc cunmesa, TpPU KOTOPOM  COBeplIaeTcs  padora,
poNopLUUOHaNibHAs 3TOMYy JedekTy Beca. B nmanHoM ciydae, 3Ta
pabota OyAeT coBepileHa MPOTUB CUJI MPUTSIKCHUST 3EMITH, TaK Kak
YMEHBIIEHUE BECa PAaBHOCWIBHO MOAHITHIO MAaTEPUAIBLHOTO Tela Ha
HEKOTOPYIO BBICOTY B €€ IpaBUTALIMOHHOM TOJIE.

Tak kak cuiIbl MPUTSIKEHUS YacTUIl MEXIy co00il U 3emuieit
OYCHb MaJIbl, JJIsI UX OOHapyXeHHs TpeOyeTcs BecbMa CIIOXKHOE
ob0opynoBanue. Hike mpennaraercsi cxema MmpocToro 3KCIepUMEHTa,
WUTIOCTPUPYIOIIETO BO3HUKHOBEHUE JieeKTa Beca, KOTOPHIH MOKHO
MPOJEMOHCTPUPOBATH B JII000H 1Ikose. [[s ero npoBeaeHus HyXeH
TOJIbKO JIOCTATOYHO YYBCTBUTEJIbHBIA JUHAMOMETP M HECKOJIbKO
MOCTOSIHHBIX MarHutoB. [IpumepHas cxema 3KCIepUMEHTa MOHSITHA
u3 pucynka (puc 20). Jlepexktom Beca Tak e DIEMEHTapHO

= 00BSICHAETCS SIBJICHUE
f [ Fow

vl..l

) i cmayueaemocmu U nOBEPXHOCHIHOZ0
Hamsaycenusa. MoOJEKyNIbl JKHIKOCTH,

H _“ KOHTaKTHPYIOIIME C  MOJIEKyJaMH

CTEHOK COCy/a, MPUTATHUBAIOTCS K HUM
C BO3HUKHOBEHHEM JedeKTa Beca, B

Puc 20.

PE3YIbTATC YCTO CTAHOBATCA JICTUC W BBITAJIKMBAKOTCA BBCPX II0
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CTEHKe, 00pa3ysi BOTHYTBII MEHUCK. B ciiydae ¢ )KUAKUM reJueM, 3T
BBITAJIKMBAIOIINE CHUJIBI HACTOJIBKO BEJIMKH, YTO KUJIKOCTh HAUMHAET
MepeMBaThCs 4epe3 Kpal cocyma. DTOT MEXaHH3M 00ecleurnBacT
1oJia4yy BOJIbI B CTEOJISAX PACTEHUI U CTBOJIAX JAEPEBLEB, MOJHUMAS 110
KanwuisipaM €€ Ha OTPOMHYIO BBICOTY. Ecim kanmsuisip pacnosioxeH
TOPU30HTAJIBHO, TO BOJA IO HEMY JBUTAaTbCs HE OyaeT, Tak Kak
MEXaHU3M 3TOT He Oyaer paboTaTh, YTO HPEKPACHO OOBSACHSET,
IIOYEMY JEPEBbsSI NMPEANOYUTAIOT PAacCTH BBEPX, MPEOJOJIEBAS CHILY
IpaBUTALIUN.

B caywae ¢ pTyThi0O BCce HMPOUCXOAUT HAOOOPOT — B 3TOM
ciaydae "BCIUIBIBAIOT" CTEHKH COCyJa M MPOMUCXOIUT "omyckaHue"
TPAHUYALINX CO CTEHKOM MOJEKYJ PTYTH, CO3JAIOIIEE BBITYKJIbII
MEHHUCK. B pe3ynprare yBenudeHus: CUiIbl TSKECTU B 30HE KOHTAKTa
CO CTEHKOH cocyna, pTyTh, KaKk M HEKOTOpBIE APYTHE KHUIKOCTH,
aTOMBI KOTOPBIX MMEIOT OOJIbLIYI0 aCHMMETPHIO I'PaBUTALIMOHHBIX
1oJiei, OYeHb OBICTPO BBHITEKAIOT JAaXKE Yepe3 MHKPOCKONUYECKHE
OTBEPCTHS.

12. O CHHTE3E

Deonwyua mamepuu 6 npupooe npeocmaeniem cooou
OOHOHANPABNEHHBIIL U HEOOPAMUMBLI NPOUECC HENPePbvIGHOZO0
CAMONPOU3BOSILHO20 YCIIONCHEHUA €€ CIPYKmYpbl 6 pe3y/ibmame
00veouHnenua (cunmesa) 0071ee npocmuix uacmuy 6 0onee
C0MCHBIE CMPYKMYPHbLE 00pA308aAHUA.

Korma Bwl ocTaBiasiere Ha yinMile >KEJI€3HbIM TI'BO3/b, OH
MOKPBIBAETCS prkaBUMHOM. PrkaBumHa - 3TO OKHCeN Kele3a, TO €CTh
0oJiee CII0KHOE BEIIECTBO, YEM YHUCTOE JKEIe30. A eClU PSAOM C HUM
Obula emie M cepa, TO TMOJYYUTCS Cynb(pua WM cyinbdar xenesa,
KOTOpOE ele 0ojiee CI0KHOe, YeM okucen. U eciaum 3To ycioKHEeHHe
MPOUCXOAUT B TEUEHWHM HECKOJbKHMX MWIJIMOHOB JIET, a MPHUPOJIBI
TaKUM KOJMYECTBOM BPEMEHHU PaCIIOiaraeT, TO HEM30€KHO MOSIBUTCS
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Kakas-HUOY/Ib 1e30KCUPUOOHYKICMHOBAs KUCIIOTa. A 3a HEH U )KuBast
KJIETKA U B KOHIIE KOHIIOB YEJIOBEK...

[Tpryem npu cuHTE3€ BCEria BBIACIAETCS HEKOTOPasi MOIIHOCTb,
IPONOPLHMOHANIbHAS BO3HMKawOIIeMy nedekty Beca. B Hayke stor
nedeKT Beca ommrO0YHO Ha3bIBaeTCs "' MeEKTOM MacChl'"' 1 CYUTALTCH,
YTO OH, SIKOOBI, XapaKTepU3yeT, TaK Ha3bIBAEMYIO, SHEPTUIO CBA3H
YacTHII.

Ho BoT oOpartHbIii mporecc B mpupoje HeBO3MOkeH. Hukro
HUKOTJa He HaOxronan, uToObl pyaa, TO €CTh M3 CMECh OKHCIIOB,
Cyb(pHI0B, CAMONPOU3BOJIBHO Paclaagach Ha COCTABHbIE AJIEMEHThI
U MOJIYYHJIOCh YUCTOE ¥KEJIe30 MU ME/Ib UJIH €11e YTO-TO YHCTOE.

N xors B mnpupoae cyumecrByeT OECKOHEYHOE KOJINYECTBO
YPOBHEH CHHTE3a, YEJIOBEK [TOKa MOXKET HaOII01aTh TOJIBKO J1BA BUJA.
Oto cuHTe3 HU3KoTemneparypHbiii (HTC), npu KOTOPOM IIPOUCXOIUT
IIPOCTOE CIUSHUE aTOMOB B MOJIEKYJIBI C BBIJIEIIECHUEM CPaBHUTEIBHO
HEOOJIBIIIOr0 KOJIMYECTBA TEIIa.

[IpumepaMu TakKOro CHUHTE3a, SIBISIOTCS OOBIYHBIC IPOLIECCHI
OKHCIeHUs wWid ropeHus. M Bropo BHI CHHTE3a — ITO
BBICOKOTEMIIEpaTypHbIii cuHTe3 (BTC), mpu KOTOPOM aTOMBI,
y4acTBYIOLIME B TIPOLIECCE CHUHTE3a, HAXOIATCS B  MHCUOKOM
COCTOSIHUH, O KOTOPOM COBpEMEHHas Hayka, 1o Mmuiioctu Pesepdopaa
u jnopra KenbBuHA, He MMeeT HM MajeWIIero NpeACTaBICHUS HU
[IOSTOMY OHH MOTYT CJIMBAaThCsi BMeCTe, 00pa3ys arombl Oosee
TSKEJIBIX AJIEMEHTOB.

Takue mpolieccel CHHTE3a MOTYT UJTH TOJIBKO IIPU TEMIIEpaType
0ojiee MMJUIMOHA TPAlyCOB, KOTOpasi CYIIECTBYET B MMOBEPXHOCTHBIX
CJIOSIX 3BE3J WM B IIEHTpPE aTOMHOIO B3pbiBa. B Oonee riy0okux
CJIOSIX 3Be€3]] MAYT IPOLECCHl CUHTE3a 3JEMEHTapHbIX YacTU U3
Cy0dJIEMEHTapHBIX, TAK K€ HAXOMALIMXCS B JKUIKOM COCTOSIHMM U
UMEINUX ele 0osiee BEICOKYI0 Temneparypy. [Ipu aTom Beiaensercs
MOIIIHOCTh Ha MOPSAKH IPEBBIIIAIONIAs] MOIIHOCTh CHUHTE3a Ieiud,



Anexcandp BECEAOB

MPOUCXOISIIETO Ha TTIOBEPXHOCTH 3BE3/. ITO HEHAOIO1aeMbIi HaMH1
CBEpXBBICOKOTEMIIEpaTypHbli  cuHTe3 (CBTC) 0  KOTOpOM
YeJI0BEYECTBO HE UMEET HU MaJIeHIIero MpeCcTaBIeHusl. . .

CoBepIlIeHHO TOHSATHO, YTO HHUKAKHUX MPOIECCOB XOJOTHOTO
snepHoro cuHte3a (XsIC) B mpUpoje CYyIIECTBOBATh HE MOJKET, KpOME,
TaK Ha3bIBAEMBIX 'XMMHMUYECKMX' TMPEBPALIECHUN WM PpPEaKLHH,
WYX WHOTJA IaXe C TIOHMKEHHEM TeMIieparypsl. Tem Ooree, 4To
y aTOMOB HET U HE MOXET OBITh HUKAKHX SITIEp.

(Ilpasoa yuenvie 06 amom noka He 002a0bIEAIOMCS U NOIMOMY OUeHb
CUNbHO 3aHAMblL  OECNJIOOHbLIMU  NOUCKAMU 3MO20 CAMO20 XO0JIOOHO020
A0epHo20 cunmesa).

B3pbIB BO0p0o1HOI 60MOBI, 3TO IPUMEP BHICOKOTEMITEPATYPHOTO
cunte3a (BTC), mpoucxondiiero ¢ BBIIECIEHUEM KOJOCCAIbHOU
MOIIIHOCTH,  COMPOBOXKAAEMOW  3HAUYMUTENIbHBIM  MOBBIIICHHUEM
JaBJICHUS ¥ TEMIIepaTyphl, KOTOpas MOAJIEPKUBAET aTOMbI BOAOPOIa
B 30HE PEaKIUU B KUAKOM COCTOSHUU, 00YCIIaBIIMBas BO3MOKHOCTh
WX CIUSHHS B aToMbl resusi. OMHaKo 000J109Ka BOJTOPOTHON OOMOBI
HE MOXXET MPOTUBOCTOSITH TAKOI TeMIepaType, OHa TOYTH MTHOBEHHO
IJIABUTBCS M pa3pylIaeTcsl KOJOCCAJbHBIM JaBICHUEM B 30HE
CUHTE3a.

[TosToMy B peakuuu ycrneBaeT MPUHATh Yy4acTUE OYEHb
HE3HAUYUTEJIbHOE KOJIMYECTBO MCXOIHOTO BEIIECTBA, B HECKOJBKO
necsaThIX Aojeil mpoueHTa. [IombITKM y4eHBIX 3alyCTHTh PEaKIHI0
CHHTE3a B KaKOW-TO 3(eMepHONW MarHUTHOW JIOBYIIKE, KOTOpas
JOJI’KHA BBIIEP>KMBATh OTPOMHOE JIaBJICHUE, IO MEHbIIIEH Mepe TakK ke
HAUBHBI, KaK MOMBITKH MOAHITH c€0s 32 BOJIOCHI.

EQVMHCTBEHHBI pEANBHBIA IIyTh B 3TOM HAIPABICHUH, OTO
WCIIOJIb30BAHUE PEAKIMi CHUHTE3a C YYaCTHUEM ypaHa M TSKEIbIX
TPAHCYPAaHOBBIX 3JEMEHTOB, TJE€ YEJIOBEUYECTBO YK€ JOCTHUIJIO
HEKOTOPBIX pPEAbHBIX pPe3ysbTaToB. [Ipu cHUHTE3€ MOJEKYJISAPHBIX
COCIMHEHUH, BBIJEJICHUE MOIIHOCTH M TOBBIIIEHHE TEMIEPaTyphbl
HE3HAYUTENIbHO, TOATOMY CIUSHUS aTOMOB HE IMPOUCXOIUT, a OHHU
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MPOCTO OOBENUHSAIOTCS B MOJIEKYbl. OOBIYHOE IIaMsi, HaIpHUMeEp,
MpeJICTaBIsIeT cOOO0M MpolecC CUHTE3a MOJIEKYJI TOPIOUYHX BEUIECTB C
MOJIEKYJIaMH  KHUCJIOpPOZAA,  COMNPOBOKIAEMBbIH  OTHOCUTEIBHO
HEOOJBIINM, MO CPAaBHEHHUIO C BHICOKOTEMIIEPATypHBIM CHHTE30M,
BbI/IEJICHHEM MOIIHOCTH Y HEOOJBIINM MOBBIILIEHUEM TEMIIEPaTyPhl.

HerpyaHo mnpencraButh cebe, Kakas MOXET BBIICTUTHCS
MOIIIHOCTh, HAMPUMED, MPU CUHTE3E MPOTOHA U3 CyOITEeMEHTAPHBIX
YaCTHII, KOTOPBIN MTPOUCXOIUT B TITYOOKHX CIIOSIX IIOBEPXHOCTH 3BE3/I.
A crenoBarenbHO, 4TOOBI "PACKONOTH" MPOTOH, HYXKHO 3aTPaTHTh
TaKylo OOJIBLIYIO MOIIIHOCTh, KOTOPOM YEJIOBEYECTBO €/Ba JIM KOra-
HUOyab Oyzaer pacmojaratb. A TMO3TOMY BO3HS C  aJpOHHBIM
KOJIJIalIepOM, TOBOPS CJI0BaMu Deitamana, SIBJISIETCS
OOBIKHOBEHHBIM HayBaTEIbCTBOM.

Ilpoueccol pacnada mamepuu ecezoa mpedyom 3ampanvl
MOWHOCHU, NOIMOMY OHU 603MONHCHBL MONLKO KAK C/1€0CM U UIU
nooounsie Ihghexmol 60.,1€€ MOUIHBIX U RPUOPUMENLHBIX NPOUECCOB
cunmesa.

Hukakux oOpaTHMBIX MPOIECCOB B MPHUPOJE HE CYIIECTBYET,
9TO Takas ke (PUKIMS, Kak U BeUHbIN ABUraTenb. Hanpumep, mpoiecc
"pazpyuieHus" JKEJIE3HbIX KOHCTPYKIMUA B PE3YJbTAaTe KOPPO3UH,
npecTaBisieT coboi mporecc cuHTe3a 0ojiee CI0KHOTO BEIIeCTBa -
OKHCJIa JKeJe3a, XOTS B IIKOJIAaX U By3ax y HAac CO3/1al0T COBEPILIEHHO
IepEeBEPHYTOE MPEICTAaBICHUE 00 3TOM, yBepsis, YTO 3TO IpoIecc
pa3pylIeHus Kee3a.

W TtakuMmu W3BpAIICHHBIMU TPEICTABICHUSIMH H300MITyeT
coBpeMeHHas Hayka. JIto0oi mporecc cuHTe3a, a He TOJIBKO CHHTE3a
OKHCJIa Xelle3a, BCeryaa UAeT CaMONPOU3BOJIbHO, C BbIIECJICHUEM TOM
WIM UHOM MOIIHOCTH B BUJE Tema. A JJid TOTro, 4TOObI pa3AenuTh
OKHCEJI Ha COCTaBIISIIOIIME AJIEMEHTHI, MPUXOJIUTCS 3aTpPavyuBaTh
OTpeieNIEHHYI0 MOIIHOCTb, UCTIOJIB3YsI APYToi, 6oJiee MPHUOPUTETHBII
Y MOILHBIN ITPOLIECC CUHTE3A.
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Hanpumep, nporecc cuHTe3a yrieKUCIIOro ra3a, B pe3yJsibrare
KOTOPOTO YIJIepO] OTOPBET aTOM KHCIOpPOAa OT MOJICKYJIBI OKHUCIIA U
MIPUCOEIUHUT €T0 K cebe. DTO MPOIECChl MPOUCXOIAIINE, HapUMep,
B JJOMEHHBIX Teyax. B pe3ynbrare TOro, 4T0 BO3HHUKAIOMUN Je(eKT
Beca TPH CHUHTE3€ YIJIEKUCIIOrO0 ra3a MpeBbIaeT H30BITOK Beca,
BO3HMKAIOIIMKM IIPU paclajge OKHUCIA JKele3d, TO BbIICIAIOLIEHC
MOIIIHOCTH CHHTE3a C M30BITKOM XBaTaeT Ha MOKPBITHUE 3aTpaT Ha
pacrmaj oKuca.

Ecnu Ob1 B mipuposie MOT CYIIECTBOBATh CaMOMIPOU3BOIBHBIN
pacrmaj, Ham He3adeM ObLII0 Obl CTPOUTH JJOMHBI MUTH KOHBEPTEPHI JIJIs
MOJIYYCHHUSI YHUCTOTO JKelie3a WM KaKOoro-TO JPYroro MeTtasia.
Hocrarouno ObUIO OBl TOMOXKAATh, KOT/A JKeJe3Has pyaa cama
pacrajeTcsi Ha YUCTOE JKeJe30, cepy, Kuciopo... Hezauem 6110 OB
MOKPBIBATH ABTOMOOWIIA aHTUKOPPO3UIHBIMU TOKPBITHSIMH. ..

[Ipomecc cuHTE3a TAKENBIX DJIEMEHTOB B IPUPOAEC HJIET A0
HeKkoToporo npeaena. C pocToM aTOMHOTO YKCIIA, CUIIbI IPUTSKEHUS
MEXy DJIEMEHTAPHBIMUA YaCTHUIAMHU, W3 KOTOPBIX COCTOUT aToM,
YMEHBIIAIOTCA M aTOM TNPHUOIIKACTCS K COCTOSIHUIO, ONM3KOMY K
KUJIKOMY. YpaH, HalpuMep, B YHCTOM BHUJE TMPEICTABISET COOO0M
MaTtepua, Jaxe 0osee IacTUYHbIN, YeM CBHHEII.

To ecTh CHIIBI IPUTSDKEHUS YaCTHUIl B aTOME ypaHa OCIa0JICHBI
Y OH TIPH B3aMMOJICUCTBUM C YACTHI[AMU WMEIOIIMMH JOCTaTOYHYIO
SHEPrUI0 (CHUHTE3), OH MOXET MEPEHTH B COCTOSHUE KUIKON KaIliu,
YTO CJENacT BO3MOXHBIM €ro pachaj M KaK pe3ynibTar, 3amyck
JABUHHOW pEaKIMy CUHTE3a €ro 0O0JIOMKOB C aTOMaMU OKPY>KaroIei
CpEeJbl U ATOMHOMY B3PBIBY.

CaMonpou3BOJIBHBIN pacmaj, atoMa ypaHa HEBO3MOXKEH, TaK
KaK JUIsi 3TOr0 HEOOXOJMMO 3aTPAaTUTh BIIOJIHE OIPEACICHHYIO
MOIIIHOCTh, UHAYE OH MPOCTO OBl HUKOTJA HE cMOT oOpa3zoBarhcs. U
€ro eCTECTBEHHAas PaJWOAKTHBHOCTh OOYCJIOBJICHA TOJIBKO JIHIIIb
BHCIIHUMH BO3JCHCTBHSIMU, a HMEHHO IIOTOKAMHM KOCMHYECKHX
YacTHIl, KOTOpbIE WHUIUUPYIOT pacmaj OTACIbHBIX aTOMOB,
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COIIPOBOKIAIOIIMXCS CUHTE30M C BBHIOPOCOM (M3ITyYEHHEM) YACTHIL,
MMEIOLINX BBICOKYIO MPOHUKAIOIIYIO CIOCOOHOCTb.

Ecnu Takue sneMeHTHl HEallbHO IKPAHHPOBATh OT JIHOOBIX
U3Ty4eHUH, TO OHHU MOTYT  XPaHUTBCA  CKOJIb  YTrOJHO
MPOJOHKUTEILHOE BpeMsl, JaKe eClid OYyT UMETh, TaK HA3bIBAEMYIO
KpuTHueckyro  "maccy'.  Muaue  rosops,  "ecrecTBeHHas"
PaZMOAKTUBHOCTD TSDKENBIX 3JIEMEHTOB M PaJIMOAKTUBHBIX H30TOIOB
- 9TO pe3yabTaT OOMOApAMPOBKH HMX OBICTPHIMH KOCMHUYECKHMHU
gactuiiamu. CaMm Tmpolecc aTOMHOTO B3pbIBAa HMEET MEXaHH3M,
OTJIMYAIOIIIUHACS OT OMKMCHIBAEMOTO B yUeOHUKAX (DU3UKH.

B orcyrcTBHM (POHOBOTO M3Ty4yEHUS! HUKAKas LEMHas peaKus
HUKOTJa OBl HE CMOTJIa HaYaThCsl U pab0oTa aTOMHBIX peaKTOpPOB OblIa
OBl HEBO3MOXKHA. 3a0yKIeHUS, LapAlue B HayKe, y)Ke IMPHUBENN K
TOMY, YTO (PU3UKH MBITAIOTCS PACKOJIOTh MPOTOH, COBEPIICHHO HE
MOHMMas, YTO YeJIOBEYECTBO MOKA €lIe HEe pacoiaraeT HCTOYHUKAMU
MOITHOCTH, TO3BOJISIFOIIMM PACKOJIOTh JIEMEHTAPHYIO YACTHILY.

OcCKonKH, TMONydYarourecs MpU CTOJIKHOBEHHUH IPOTOHOB B
KOJIJTaliiepe, 3TO HEe €r0 COCTaBHBIE YacTH, KaK OIIMOOYHO MOJIAaraioT
yU€HbI€, a BCETO JINIIb MPUIHIIINE K HEMY JIETKHE Cy03JIeMeHTapHbIe
YacTULIbI, 00eCleYnBaloOUIie aCUMMETPUI0 €ro TPaBUTALMOHHOTO
noJisi. MoiHoCcTh HEe0OXoAuMas JUIsl OCYILIECTBICHHS pacraja Jaxe
aTOMOB Tejus, HE TOBOpS YXe O pachaae NIpoTOHA, JI0JDKHA
IPEBBIIIATh MOIIHOCTb, BBIIENAIONIYIOCS TPH B3PBIBE BOJOPOIHOU
O00MOBI. J[ake pacKoJIOTh JOCTATOYHO OOJNBIION aToOM Kejes3a
YeJIOBEKY TOKa eIlle He MO/ CHITY.

13. O NPOCTPAHCTBE U BPEMEHU

N3 onpeneneHuss MaTepud COBEPLICHHO $CHO, YTO OHAa HeE
HY)KJAaeTcs B TaKMX CYLIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
MOHSTHS, KaK MPOCTPAHCTBO, BPEMsI, Macca, SHEPTUsl, TEMIEpaTypa,
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JABJICHUE U MPOYEe — 3TO TOJBKO TEPMHUHBI, TPUIyMAHHbBIE JTIOIbMHU
JUTst 0003HAYEHUSI HEKOTOPBIX CBOMCTB MaTepuHu.

Ilpocmpancmeéo — >TO CBOWCTBO MPOTSHKEHHOCTH CaMOU
MaTepuyd U TOBOPUTH O HEM B OTCYTCTBUU MAaTE€pHH, COBEPIICHHO
OeccmbiciieHHO. Matepus cama 1o ce6e u ecth 00beM. UMeHHO 3TO
CBOMCTBO MPOTSDKEHHOCTH MATepUU W JIaeT HaM BO3MOXKHOCTH
nepemMelarbcss B He Kyaa yroaHo. IlosTomy Mbl Bcerga mMeeM
BO3MOKHOCTh ChE3JUTh B COCEAHIONO JIEPEBHIO, Ha 1auy, B Typuuio,
Ha JIyny...

Bpemsa, xax Qusnueckas CyIIHOCTh B MPUPOJAE BOOOIINEC HE
CYIIECTBYET, 3TO J]aXK€ HE CBOMCTBO MAaT€pPUH, a BCETO JIUIIb CBOMCTBO
YeJIOBEYECKOr0 CO3HAHUS 3allOMHMHATH KaKHe-TO IMPOMEXYTOUHbIE
cocTosiHUSL TpoueccoB. M Bpems — 3TO cpaBHUTENbHas Mepa
OTHOCUTEIIbHON WHTEHCHBHOCTU KaKUX-TMOO mporeccoB. Eciu Ob
JIOM HE WUMENHM TaKOTO CBOWCTBA, KaK CO3HAHUE M TMaMsATh, OHU
HUKOT1a OBl HE U300PETU TAKOTO MOHSITHS, KaK BPeMsl © CKOPOCTb.

H3mepenue BpeMeHU — 3TO CpaBHEHUE JUIMUTEIIBHOCTH KAaKOTO-
1100 mporecca ¢ JIMTENTbHOCTHIO JIF000T0 TPOU3BOJIBHOIO MpoLiecca,
MPUHSTOTO 3a ATaJOH. B Halem ciydae ¢ JJIMTeNbHOCTHIO TOBOPOTA
3emuin BOKpYT cBoeil ocu. [IpuueM 3TalioHOM MOXKET OBITh TOJIBKO
NePUOANYECKUI MPOLECC, MOTOMY YTO CpPaBHEHUE HEMPEPHIBHBIX
JUHEHHBIX IPOLECCOB — HEBO3MOXKHO. OTCI0/1a JIOTUYECKU BBITEKAET
HEBO3MOXKHOCTH CYIIIECTBOBAHUS TaKOH (PU3MUECKON KaTeropuu, Kak
BpeMs1, BooO1IIe.

Cneooeamenvno, 6 npupooe Hem 6peMeHU U Mamepus
cyugecmeyem 6 6e4HO OJIAUEMCA HACI OAULEM.

PaznuyHoe TeueHne BPEeMEHU B pa3HbIX CUCTEMax OTCYeTa Io
JHKEHAYYHON TEOPUH OTHOCUTEIBHOCTH TPEACTABISIET COOOW Open
YUCTEUIIEe BOJIbI, KOTOPBI CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
nmonpoOoBaTh OCMBICTUTL yTBEpKIAeHue, 4to: "B cucreme A
npoxoauT Oonbllle BpeMeHH, 4eM B cucteMe b, 3a omHO U TO ke
Bpems'". bosiee TOro, CUCTEMbI C 3aMEUIEHHBIM WM YCKOPEHHBIM
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TEYEHUEM BPEMEHH, JOJDKHBI ObUTM OBl Mcue3aTh U3 BHIY, TaK Kak
HEBO3MOXKHO BHJICTh OJJHOBPEMEHHO MPOIILIOE U OyayIee.

st Toro, 4TOOBI BO3BPATHTCS HA3aJ K MPOIIIOMY COCTOSTHUIO
KaKoro-Jn0o0 TMporecca, €ro HeoOXOJUMO 3alyCTHTh B 0OpaTHOM
HANpaBICHUU, YTO COBEPIICHHO HEBO3MOXXHO, TaK Kak JTO
IPOTHBOPEYHUT BTOPOMY Hauyaly TEPMOJMHAMUKU. A CII€ZOBATEIBHO,
Takas (pu3nyeckast KaTeropusi, Kak BpeMms, B IPUPOJe HEBO3MOXKHA U
nepeMeleHe B MPOIUIoe WK Oyaylee BO3MOXKHO JIMIIb B HAIIeM
BOOOpaXeHUH U B (PaHTACTUUECKUX paccKaszax.

14. O JBM)KEHHUUN HEBECHBIX TE.JI

Ha pucynke (puc 21) moka3aHo JBM)XCHHE CIYyTHHKA S T10
IIUNTAYECKON opOuTe. Hanbosee ecTecCTBEHHBIMH ISl JIBHKCHHS
CIIYTHUKOB W TUIAHET SIBIISTIOTCS KPYTOBBIE OPOWTHI, TIIE IBHKCHHE
MPOMCXOTUT MO SKBUIMOTEHIIMAIBFHON TPACKTOPHH, HE HapyIIaeMon

D HUKAKUM H©W BO3MYHICHUAMHU U HC

srmesar | TPEOYIOIIEE 3aTPAT SHEPTUH.

(Cnymnuuk, oOeudxncywuiica no
SR 1o Kpy20601i  opoume, 6 OeKapmoeou
Ay cucmeme  Koopounam  yuacmeyem
00HOBPEMEHHO 8 08YX OBUIICEHUSX,

2O0pU30OHmMAibHO no Kacamenvhoil ¢ 1-i

Puc 21. Kocmuueckou 'V, 013 0aHHOIUl naamemol,
CKOPOCMbIO U C60000HO NAOAA 6EPMUKANbHO, HOO Oelicmeuem zpasumay
UOHHBIX CcUNl eé npumsancenus. B pesynomame 3mozo Osudricenusn, 6
Kax)cowlilt. MOMEHm 8peMeHu pAaccmosaHue Om CHYMHUKA 00 UeHmpa
naaHemvl ROCMOAHHO.)

B nonapuoii cucreme xoopAauHAT 3TO0 OyAeT ABMXKEHHE IO
SKBUMOTECHIMAJILHOW TPACKTOPUU, PAAUYC KOTOPOM MOCTOSHEH
(R=const). ITlpu >TOM HHMKAKOTO HW3MEHEHHUS TPaBUTAIMOHHBIX
MOTEHIINAJIOB, JCHCTBYIOIIMX HA CIYTHUK Ha BCEH TPaECKTOPHUH
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NBUKEHUS, HE MpoucxoauT. W mostomy npu MOYTH MOITHOM
OTCYTCTBHM COIIPOTHUBIIEHHUSI CpPEIbl, CIIyTHUK WM IIJIaHETa MOTYT
JIBUTaThCA MO TPAEKTOPUU PABHOT'O MOTEHIIMAJIA OYE€Hb U OUYEHb JOJTO.
VMeHHO myTaHHIa C JIEKapTOBBIMM KOOpPAMHATAMU M MPUBOAUT K
TOMY, YTO YYEHbIE HE B COCTOSIHUU OOBSICHUTD TAKUX MPOCTHIX BEIIEH,
KaK HampuMmep, npereccust opoutsl Mepkypusi.

JIBIDKEHHE 110 3JUTUIITHYECKOM OpOUTE HECKOJIBKO OTIMYACTCS.
[Ipu nBMKEHMM CIIyTHUKA U3 arlores 10 y4acTKy A Ha HETO JeHCTBYeT
cuiia, OOyCIOBIICHHAs PAa3HOCTHIO TI'PAaBUTAIIMOHHBIX MOTEHIMAJIOB
AR1, KOTOpasi, MPEeBbIIIAs TOPU3OHTAIBHYIO CKOPOCTh V, OTKJIOHSET
CIYTHHK, 3acTaBiigsl ero auratbcs mo kpuoi C. B mepurennw,
HAao0OpOT, €ro TOpPU30HTaNbHAs CKOPOCTh V TMpEBBIIAET CHILY,
00YCIIOBJIICHHYIO Pa3HOCTHIO TPABUTAIIMOHHBIX TOTEHITUAIOB AR2, U3-
3a 4ero, BbIXOJs Ha y4acTok B, ciyTHuk nBukeTcs no kpuBoit D.

B pesymbrare 5THX CMEILIEHUN, BBI3BAHHBIX PAa3HOCTHIO
CKOpocTe Ha ydacTkax A wu B, osmnunTuyeckas opOuta
MOBOpaYMBAeTCs (MPELECCUPYET) B CTOPOHY MNPOTUBOMOJIOKHYIO
HaIlpaBJICHUIO BPAILCHHUS CIYTHHUKA. OJTa JMHEHHas Mpeneccus
NpUBOAUT K "OOKaThiBaHWIO" (OKyca DIIIUIICA BOKPYr IIEHTpa
IUIAHETHl M MEJUIEHHOW OHBOJIONUM JJUTUNTUYECKOH OpOUTHI B
KpPYTOBYIO.

Mexanusm 3TOMN 3BOJIFOLIUU JIOCTATOYHO MpPOCT.
Bo3Hukaronmiass B pe3ysbTaTeé  OTKJIOHEHMSI TPAacKTOPUU  OT
SKBUIIOTEHIMAIBHOW, PA3HOCTh TIPaBUTALMOHHOIO IOTEHLHMANA,
NPUBOAUT K BO3HMKHOBEHHUIO CHWIBI, KOTOpas CTPEMHUTHCS
BOCCTaHOBUTH KPYroByto opouty. [IpockakuBas TOUKY OKPYHOCTH C
HYJIEBOW PA3HOCTBIO NOTEHLMUAIOB, CIHYTHUK OTKJIOHSETCS B
IPOTUBONOJIOXKHYIO CTOPOHY, YTO OISTh K€ HNPUBOIUT K
BO3HUKHOBEHUIO  IPOTHBOIOJIOXHO  HANpaBICHHOW  pa3HOCTH
NOTEHIIMAJIOB U K KOJICOaHUSM OpOUTHI.

B pesynbrate 3aTyxaHHS 3TUX KOJNEOAHWMU, DIUTHIITUYECKAS
opOuTa 3BOJIOLMOHUPYET B KpyroByr. Kpome Toro, HecoBmaaeHue
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IUIOCKOCTH OpPOUTBI € JAMAaMETPAIBHOM IJIOCKOCTBIO TIJIAHETHI,
IIPUBOJUT €LIE U K BOSHUKHOBEHUIO YIJIOBOM IIPELIECCUU, KOTOPas TaK
K€ IOJ JEHUCTBHEM pA3HOCTH TI'PAaBUTAMOHHBIX ITOTEHLHAJOB,
IIOCTEIIEHHO BBIPABHUBACTCH.

VIMeHHO U3-3a HECOBIAIEHUS IUIOCKOCTH OPOUTHI CITyTHUKA C
JUaMETPAIbHON  IUIOCKOCTBIO  IUIAHETHI, CIIyTHUK OIMCHIBAET
CUHYCOMJAJIbHYIO KpHBYI0O Ha €€ mnoBepxHocTd. CTporo rosops,
CIYTHHK JIBIDKETCSl JaXXe He IO JIUIMNTUYECKOH opOuTe, a Io
HEKOTOpPOH, OJM3KOM K OIUIMIICY OBaJIbHOH TPAaeKTOpUH, IMOJ
JNEHUCTBUEM IIOCTOSTHHOTO U3MEHEHUA 2PasumayuOHHbIX
nomeHyuan06 Ha pasINYHbIX €€ ydacTkax. J[BUraTecsi 10 KpHBOH
OJM3KON K JIIMIICY, CIYyTHUK MOJET TOJIBKO B TOM ciydae, ecilu
TATOTEIOLIEE TEJIO, BOKPYT KOTOPOT'O OH JBUXKETCS, HE HAXOINUTCS HU
B OJIHOM 13 ()OKYCOB ITOH IITUNTHYECKON KPHUBOU.

3akonbl Kemepa onmuchIBaIOT, Kak JIBHUXKYTCS KOCMHUYECKHE
TeJa, HO He OOBACHSIOT IPUYMH, TOYEMY OHU Tak ABIXKyTcs. [loTomy
YTO 3TO JakKe€ M HE 3aKOHBI, a mpocras KoHcratanus Qaxrta. Cam
Kennep cumnrait, 4ro miaHeTsl ABMXKYT aHIEIbL. . .

W ecmm xu3Hp Ha 3emile 1O MaJCOHTOJIOIMYECKUM JaHHBIM
HACYMUTBHIBAECT OKOJIO YETBIPEX MHWJUIMAPAOB JIET, TO 3TO 3HAYUT, 4TO
YyeTblpe MWJUIMApa JIET Ha3ajJ opOuTa Hallled IUIaHeThl yXe Oblia
OueHb Osn3Ka K KpyroBoil. Ha mianerax, JBHKyIIUXCS IO OBAJIbHBIM
opbutam ¢ OOJBIIUM 3KCLEHTPUCUTETOM CYIIECTBOBAHHE "KHUBBIX"
OpPraHU3MOB HEBO3MOXKHO, B CHITY MEHSIOIIUXCS B OOJIBIINX Ipeeax
OPUPOJHBIX  YCIOBMM IIpM  NEpexone M3  Nepurenus B
adenuit 1 0ObpatHoO.

A Tenepb HECKOJIBKO CIIOB 00 MCKYCCTBEHHBIX CITyTHHKax
3emumn. MckyccTBennbie criyTHUukH 3emin (MC3) neraroT 0ObIYHO HA
HeOonmpmux BbicoTax 400 -600 KHJIOMETPOB, TNIe CHJIa MPUTSHKCHHS
JIOCTaTOYHO BenHKa. HeBeCOMOCTh KOTOpask BOSHUKACT Ha CIIyTHHUKE,
HEBECOMOCTBIO B IIOJIHOM CMBICJIE HE SABJISETCS. JTO JIMILIb WIUTIO3U,
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00ycJI0BJIeHHAs: CBOOOHBIM MaJICHUEM CITYyTHUKA O] IEHCTBUEM €To
cOOCTBEHHOTO Beca, Kak B otopBaBmeMcs Judre. [loaTomy, 4ToOBI
HE yMacTb, CIIyTHUK JOJIKEH UMETh TOPU30HTAIbHYIO COCTABIISIOUIYIO
CKOpPOCTHU PaBHYIO, TaK HA3bIBAEMOU MEPBOM KOCMHUYECKOM.

Hacrosias HEBECOMOCTh MOXKET CYIIECTBOBATh TOJIBKO Ha
BBICOTE IPEBBILIAOLIEH pajnyC IJIAHETHI, Ile €€ CUila TATOTEHUS
CTaHOBHUTCS HUYTOXXHOM U TIe, COOCTBEHHO U HAYMHAETCS OTKPBITHIN
Kocmoc. Ito Beicota 6300 kumomeTpoB u Oosnee. Ha Takux opOurax
TOPU30HTANIbHAS CKOPOCTh CIIyTHHKA MOXKET OBITh Jlake HyseBoil. B
9TOM CIIy4ae €ro yriioBas CKOpOCTb OyJeT paBHa YIJIOBOW CKOPOCTH
CYTOYHOT'O BpallleHUs TJIAHEThI U CIIyTHUK MO>KET BUCETh HaJl JII000H
e Toukoil HemoaBMXKHO. W momoOHbIE OPOUTHI MOTYYUIIM Ha3BaHUE
reoCTalMOHAPHBIX.

O Toukax Jlanrpaxa
HenonuManue ydeHbIMU CyTH SBJIEHUS TPABUTALIMH, a TaK Ke
& HEJIeToe JOMYIICHUE, YTO JIBa HEOCCHBIX
°‘ : TeJla, HE UMEIOIINX MaTEepUaIbHON CBA3H,

MOTyT BpalaTbCsl BOKPYI KaKOI'0-TO
MHU(PHUUECKOro ILEHTpa Macc, MPHUBEIO K

i W3MBIIIICHUIO HEKUX TOYEK JHOpaiuu, B

KOTOPBIX TPETHEC TCJIO, HAXOAAIICCCA B

Puc 22.

3TOH CUCTEME, HENOABMXHO

OTHOCHUTENIBHO NBYX Apyrux. Touka C (puc.22), B KOTOPOH CHIIBI
TPaBUTAIMU JIBYX KOCMHUYECKHUX TEJI YPABHOBEIIECHBI OTHOCHUTEIHHO
TPETBHETO, JISKHUT Ha MPSMOH, COSAMHSIONMEH IICHTPHI ABYX ATHX TEI
U HaXOMSIIEHCS Ha PACCTOSHUAX OT JTHX Tel, OIpPeAesieMbIX
COOTHOIIIEHUEM KyOOB UX PalyCOB, KOTOPHIE MOKHO ONPEACTUTH 110
dbopmye:

Sa=(Sp*Ra®)/Rp3. rie

R - paouycor nebecnvix mern,

S — paccmosinus medncoy Humu.
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DTO TOYKA HEYCTOWYMBOTO PABHOBECHS, KaK Ha BEpPIINHE
KOHyCa W TeNOo ABIDKYIIEECS MO OpOWTEe, MPOXOJSIICH uepe3 ATy
TOYKY, JIMOO OCTaHeTCs Ha OpOuTe BOKPYr Tena A, nubo Oyner
3axBaueHO TeJIOM B 1 mpeBpaTuTCs B €ro CIyTHHK.

15. O CTPOEHUHU U OBPA30OBAHUH
HEBECHBIX TEJI

OcHOBBIBasiCb Ha HAy4YHBIX JAHHBIX W OCOOEHHOCTAX
¢u3nUecKUX B3aMMOJEHCTBHI MaTepHaJIbHBIX OOBEKTOB MOXKHO
JErKO  IIOCTPOUTH  JIOTMYECKHM  HEMPOTHBOPEUMBYIO  TEOPHIO,
OOBSICHAIONIYIO OOJNBIIMHCTBO SIBICHHH B KOcMoce. Bo-mepBbIX,
HUKAKOTO OOJBIIIOrO B3phIBa HE OBLIO U OBITH HE MOTJIO - TBOPEHUE
MaTepUy U3 HUYEro IPOCTUTENLHO TOJIBKO AJisi OMOIeCKIX CKa30K, a
HE JIJIs HAYYHBIX TEOPHIl.

Bcenennas — 310 matepusi, OHa Oe3HauanbHa U 0eCKOHEeYHa.
Martepusi cyiiecTBoBaia Bcerja U Bcerjga OylIeT CyIIeCTBOBATh.
Hukakux nmpuynH e€ BO3HHUKHOBEHHS, HET M HUKOraa He Obuto. Eé
IBOJIIOLIMSL MJIET IO MPOCTOM CXEME HENPEPHIBHOIO YC/I0MHCHEHUSA
CMPYKmYpbl, COTIIACHO MIPUHIIUITY BO3PACTAHUS YHTPOIIHH U BTOPOMY
3aKOHY TEPMOJIMHAMUKH.

Teopusa 60onbwiozo 63pvléa OCHOBAaHA HAa HEBEPHOM
MMOHUMaHUU, MPUYUHBI TAK HA3bIBAEMOr0 "KPAacCHOTO CMEIIECHUs",
KOTOpor omubouHo cuutaroT 3ddext [Jommiepa, 00ycIoBICHHBIHA
ylajJeHueM KOCMHUYECKHX OOBEKTOB OT Habmiomatens. MIMeHHO Ha
AKCTPANOJISILIMM 3TOTO HECYHIECTBYIOLIErO PacIIUpPEHHUs] BCEIEHHON
BBICTPOCHA TEOPUS OOJBIIOTO B3PhIBA M COOTBETCTBEHHO, BHIYHCIICH
e€ "Bo3pact". Kak yxe ObUIO CKa3aHO BBIIIE, JIFOObIE KOCMUYECKUE
O00BEKTBl ATO MyCTOTENble 00pa3zoBaHusA, C(HOPMHUPOBABIIUECST B
ycioBusix HeBecoMocTu. CyJis O MOTOKY U3JIy4EeHUs KOJIOCCAIbHON



Anexcandp BECEAOB

MOIIHOCTH, B TJIYyOWHE OO0OJOYEK 3BE3]l, HAXOMAAIIUXCS B OYCHB
ropsiyeM pacIUIaBIEHHOM COCTOSIHUM, HUAYT TIPOLECChl CHHTE3a
aTOMOB  PA3JIMYHBIX JJIEMEHTOB TEPUOJUYECKON CHCTEMBI U3
3JIEeMEHTapHBIX YaCTHII.

Jlerkue mPOOYKTHI 3TOrO CHHTE3a B BUIE CMECHU
DIIEMEHTAPHBIX YACTHIl U aTOMOB Pa3IMYHBIX AJIEMEHTOB, BOAOPO/A,
Telis ¥ HEKOTOPBIX IPYTHX, BCILIBIBAasE CKBO3b JKHUIKYIO O0OJOUKY,
dbopMUPYIOT Ta30BYI0 aTMOC(heEpy 3BE3/IbI, BEPXHUE CJIOU KOTOPOH, B
CJIEICTBUU OOJBIIION aCHMMETPHH aTOMOB U 3aPSKCHHBIX YACTHII, UX
0o0pa3ymomux, ¢ OrPOMHOI CKOPOCTbIO HCTEKAIOT B KOCMHUYECKOE
MPOCTPAaHCTBO B BHJAE '"3Be3aHoro Berpa'. M Ttak kak 3Be3da
npeacTaBisier coboi (puc 23) mycrtorenoe oOpa3oBaHUE, B IICHTPE
KOTOpPOTO BaKyyM, TO MPOIYKTbl CHHTE3a TaK >K€ HCTEKAlOT U BO
BHYTpPEHHEE IIPOCTPAHCTBO 3BE3/bl, CHOCOOCTBYS MOBBIIMICHUIO B HEM
BHYTpEHHEro NaBieHus. MlHorna B pe3ysibTaTe MpopbiBa HAPYKHOM
000JIOUKH TPOMYKTHI CHUHTE3a BBIOPACHIBAIOTCS B KOCMHYECKOE
MIPOCTPAHCTBO B BUJIEC MPOTYyOEpaHIICB.

Ho xak Tombko, B pe3yinbTare OCTHIBaHUS OOOJOYKU U

HAaKOIUIGHUS B HEH TSHKENbIX

npotyGepanen

HapyxHan xpowoccbepa AJIEMEHTOB, BHYTpPEHHE
HapyHaA KuaKan ofono4ka
eoncunadl z JlaBJICHUE MIPEBBICUT
CyﬁBﬂEMEHTEPHbIK HacTvu
; HEKOTOPYIO KPUTHYECKYIO

BHYTPEHHAA XHWAKaRA OGOHQWK

BEIINYHHY, OHO  pa3opBeT
000JIOUKYy | pa3bpocaet
CKOIIUBIIHECCA BHYTpU HEC

3JIEMEHTBI B OKpY’Karollee

Puc 23.
" IPOCTPAHCTBO B BUJIE TOPTYHX

Karesb, M0 KacaTeJbHbIM, IPEBPAaTUB TakuUM 00pa3oM, 3Be31y B
CBEPXHOBYIO.

Ot Kamd, (QOpMHUPYSICh B YCIOBHSIX KOCMHUYECKOH
HEBECOMOCTH CBOMMHU IIOJISIMHU TATI'OTCHUA B GOHBLLII/IG U MaJIbIC
HIapUKH, O00pa3yloT IUIaHeTbl. BOMHOBBIMH B3aMMOACUCTBUSAMH C
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TPaBUTALMOHHBIM ITOJIEM 3BE3/IbI, OHU MIOCTENEHHO CTA0MIIU3HPYIOTCS
Ha DJUTMNITUYECKHX OpOWTax BOKpyr Hee. Ho wu3-3a Oonbmumx
HAYaJIbHBIX JINHEHHBIX U YTJIOBBIX MPEIeCCU AITUITHYECKUX OpOUT,
CYIIECTBYET O0JIbIlasi BEPOATHOCTh UX MEPECEUCHUS U CTOTKHOBEHUI
iaHeT Ha opOutax. Eciam cTonkHyBIIMecs IUIaHEThI JTOCTATOYHO
TOpSYM, OHU MPOCTO CIMBAIOTCS B OJHY OOJBIIYIO, & €CIH YXKe
JIOCTaTOYHO OCTBHIBUINE, TO PACKaJbIBAIOTCS HA YaCTH, U3 KOTOPBIX
o0pa3yroTcs mosica acTepouioB. YacTh 3TUX 00JIOMKOB, MOTYYHBIIAX
OOJIBIIYI0 HAYATBHYIO CKOPOCTh, MOTYT MPEBPATUTCS B KOMETHI.

HeGompmme xkamam MoOryT OBITH '3aXBadeHbl' Oojee
KPYIHBIMH U TPEBPATATCA B MX CIYTHUKU. Tak Kak Bce TJIAHETHI
00pasyroTcst U3 OpBI3T 000JOYKH MPAKTUYECKU OJHOBPEMEHHO U B
HUX WIYT OJTHH M T€ K€ MPOLECChl CHHTE3a, TO UX "XHUMUYECKUI"
coctaB OyieT pa3nmuyatrbcs OYeHb HE3HAUUTENBbHO. Ha mpoTshkeHun
MHOTUX MWJUIMAPIOB JIET, OJUIMNTHYECKHE OpOUTHI IUIAHET
HEH30€KHO HBOJIOIMOHUPYIOT B KPYTrOBBIE, YTO M HaOIOJaeTcs B
COJIHEUHOM CHUCTeME B Hacrosmee Bpems. He3HauuTenbHbIN
OKCIEHTPUCUTET TIUIAHETAPHBIX OpPOUT — OTO CBUICTEIHCTBO
MIPOLIECCOB, MTPOUCHIEININX B T€ AaJ€KHE BPEMEHA.

Bpamasce BOKpyT 3Be3/1bl, IUTAHETHI TOCTENEHHO OCTHIBAIOT U
HA HUX MOSBJSIOTCS YCJIOBUS JJISi HU3KOTEMIIEPATYpHOI'O CHHTE3a
[ry1.9] pa3nuUHBIX OPTaHUYECKUX COSAMHEHUH, KOTOPBIE Yepe3 COTHU
MUJUTMOHOB JIET 00pa3yrT PacTUTEIbHBIA M KUBOTHBIA MHp. A Ha
3BE3/I€ TEM BPEMEHEM pa3BUBAETCA cienyroumi nuki. Ecinu 3Be3na
JOCTATOYHO OOJBIIAS, TO MPEXK/E YEM OCTHITh OHA MOXKET MEPEKUTH
HECKOJIBKO TAaKHX IIUKIIOB, XOTSI MACIITAOBI U IEPHOBI UX C KAXKIBIM
pazoM OyIyT yMEHBIIATHCSI.

N ecnm Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3IHOW CHUCTEMBI K
TOMY BpEMEHH YCIEIOT CPOPMUPOBATHCS pa3yMHbIE OpraHU3MbI, TO
JUISL HUX 9TO OyJeT MpeACTaBIsATh ONpeAeseHHYyl0 onacHocTh. Hamre
Comnniie yxe mpouuio Takoit uki1. ¥ Bo3MokHo, yTo HEe 01uH. Brionne
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MOXET CTaTbCs, YTO 3eMJISH JKIET eIle HeuTo IMoJ00Hoe.
EnuncTBeHHOE cnaboe yTelleHHe B TOM, YTO YEJIOBEUECTBO K TOMY
BPEMEHHU CMOKET HAalTH peabHbIi crmocob n3bexars rudenu. CunTes
9JIEMEHTOB  TIEPHOJUYECKONM  TaONMUIBI W WX  COCAMHEHUH,
IPOJIOJIKAETCS B TOpsiYeM c€j10€ OOOJIOYKHM IUIAHETHl U B HACTOsIIEE
BpeMs. Tam B riryOuHe 3eMHOU KOpPBI B pacIIaBJICHHON MaHTHH, €I11e
UAYT IpoLecchl CUHTE3a [ri.9] BCEX 3JIE€MEHTOB NEPUOAMYECKON
CUCTEMBl — JKelle3a, Kajblusd, KHUCJIOpOJa, a TakK Ke
BBICOKOMOJICKYJIIDHBIX COCIUHEHMH - MeTaHa, He(TH, KaMEHHOTO
YIJIS ¥ IPYTHUX, YTO MPUBOAMT K ITOBBIIIECHUIO B HEH 1aBICHUS.

B pesynbrare 3TOrO0 ropsuuMe NPOAYKTBI CHHTE3a 4YacTo
IPOPBIBAIOTCSA CKBO3b BHEIIHIOI 3€MHYIO KOpPY B atMoc(epy B BUE
U3BEPKCHUM BYJIKAHOB. A HX IPOPBIB BO BHYTPCHHIOIO IIOJIOCTh
IUTAHEThl NPUBOJUT K ONYCKaHWIO Y4acTKa BHEUIHEH KOpbl M
BO3HHUKHOBEHUIO B HEW KoJIeOaHUH, NPOSBISIONIMXCS B BHUJAC
3emiieTpsiceHui (puc.24).

Onpenenuts IMyCTOTENOCTh 3EMHOIO 1Iapa, HaIpuMep,
YABTPa3BYKOBBIMU MJIM CEHCMHUYECKMMHU KOJEOAHUSMH, BECbMa

— 3aTPYJHUTENILHO, TakK Kak

i n3mepmenvie Bynxana

UMEIOIUNICS B Kope
pacIuIaBIeHHBIN SKUOKAH
CJI0M ¥ OOJIBIIOE KOJIMYSCTBO
BOABl HAa TMIOBEPXHOCTH B
3791 (5 OKCaHOB, 3TH
-y KoJIe0aHus 3pPEeKTHBHO

wapa.

—— raciar. A BOT IIyCTOTEIOCTb
JlyHsl, KakK ABHO
OCTBIBILIETO TBEPAOrO IIapa MPO30OHAMPOBATH OueHb Jierko. OHa
3BEHUT JIOBOJIBHO IPOJOJKUTENIBHOE BpEMs, KakK KOJIOKOJI, 4TO U
HOCTYKMJIO TIPUYMHON TMOSIBJIIEHUS] TMIIOTE3bl 00 €€ MCKYCCTBEHHOM

MMPOUCXOKACHUHU.
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N rtak kak 3emns u JlyHa oOpasoBanuch U3 OpbI3T
B30opBasuierocst CoyHIa OTHOBPEMEHHO, €CTh BEPOSITHOCTh TOTO, UTO
BO BHYTpeHHeH mnonoctu JIyHbI CyliecTBYeT JOBOJIBHO pa3peKeHHast
atmocdepa. [losromy mpu ocBoeHun JIyHBI, YETOBEKY BO3MOXKHO
MpHUACTCS 00yCTpauBaThCs Ha BHYTPEHHEH CTOPOHE €€ 000JIOUKH.

Bo BHyTpeHHEH IOJIOCTH 3€MHOIO IIapa LapCcTBYET ajcKas
’kapa W aOCONIOTHAs TEMHOTa, JIMIIb U3pelKa Hapyliaemas
0arpoBBIMHU CIIOJIOXaMH M3BEPKEHUH BHYTPEHHHX BYJIKaHOB. C 3TOM
TOUYKHU 3peHus, FOnurep, nMeronuii oueHb 0OJbIION 00BeM, ele He
yCleNl CUJIbHO OCTBITh M MIPEACTABISET COOON TOBOJBHO TOPSUYIO
KaIlJII0 MaTepuH, H3JIyYalollyl0 Tropas3/o OoJblIe SHEPTUHU, YeM
noydaeT e€ ot ConHia. M xots mporecc 00pa3oBaHusi caMHUX 3BE3]]
— 3TO JieNa YK€ JJaBHO MUHYBIIUX JHEH, HO MBI JIOTHYECKH MOKEM
IPEIOJIOKUTh, YTO OH JIOJDKEH B TOYHOCTHU IOBTOPSATH IPOLECC
00pa30BaHus IJIAHET, TOJILKO B 00Jiee rPaHAMO3HBIX MaCIITa0aX.

OrpomHas ~ mpoTO3BE€3[a,  COCTOSMAss M3 KaKHUX-TO
Cy0dJIeMEeHTapHBIX YaCTHULI, TPOXOs, B pe3yiIbTaTe Mpoliecca CUHTE3a
AQHAJIOTUYHBINA IIMKJI PAa3BUTHUS, B3PhIBACTCS U U3 OpbI3r € 000I0UKU
dbopMupyroTCs 3BE31bl OBAJIBHON TaJakTUKU, KOTOpas Bpaulasch,
MOCTENIEHHO MpeBpallaeTcs B CHUpalbHYI0. To, 4TO acTpodU3UKH
OLIMOOYHO CYMTAIOT YEPHBIMU AbIPAMH UM TEMHON MaTepuel, 3To U
€CTh MPOTO3BE3[bl, H3Iy4YaIOUIMEe HACTOJBKO JIETKUE U OBICTPHIE
cy0dJIeMeHTapHbIe YacTUIIbl, YTO HAI IJIa3 MPOCTO HE CIOCO0eH MX
BOCIIPHHATh. A HalllW, MOKa €Ille HECOBEPILICHHbIC MPUOOpHI, HE B
COCTOSIHUM 3apeTrMCTPUPOBATh CTOJIb KOPOTKHE TI'PAaBUTALMOHHbIE
BOJIHBI.

Takum 006pazom, Teoprr 00pa30BaHUS 3BE3]T U3 MEK3BE3THOTO
ra3a, BbIJyMaHHbIE TEHUSIMU TEOPETUUYECKON (PU3UKH, MATKO TOBOPS
JDKEHAay4Hbl M 3aTMEBAIOT CBOEH IIYNOCTHIO paccKas3bl U3BECTHOTO
CBOEH HEBEPOSITHOW MPaBAMBOCTHIO, OapoHa MIOHXTay3eHa.
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16. O BTOPOM HAYAJIE H UIMMYHUTETE

Bropoit 3akoH TepMOaMHAMUKH, CHOPMYIUPOBAHHBIA IS
OOBSCHEHUS! TEPMOJIMHAMUYECKUX MPOLECCOB, SBISETCS, MO CYTH,
OCHOBHBIM U €IUHCTBEHHbIM (yHIaMEHTaJIbHBIM 3aKOHOM, 10
KOTOPOMY  B3aumojeuctsyer wmarepus. DopmyinupoBka  €ro
JIOCTaTOYHO NPOCTa AJIs ITOHUMaHHUsS, HO HECMOTpPSA HAa 3TO, OYEHb
MHOTHE 3aTPyIHSIOTCS OOBSICHUTH ero cmbici. Camas TOYHasi €ro
dopmynupoBka TakoBa: "Temmo Bcerma NEPEeXOIUT TONBKO OT
TOpsTYEro Teja K XOJOAHOMY M HUKOT/1a Ha000poT".

JICUCTBUTEIIBHO, €CIIM OCTaBUTh CTAKaH C TOPSYMM 4aeM Ha
CTOJIe, Yepe3 HEKOTOPOE BPEMsS €ro TEeMIEpaTrypa CpPaBHSAETCA C
TEMIIEPAaTypOH OKPYKAIOIIETO BO3[yXd, YBEIUYHUB €r0 SHTPOIHMIO.
Wnu, npyrumu cioBamu, paBHOBecue. Bo3pacranue sHTponuu — 3TO
CIIECTBUE JAEUCTBHUS BTOPOrO 3aKOHa WM BTOPOrO Hadaia
TEPMOJIMHAMHKH O BBIPABHUBAHUIO JIIOOBIX AapaMETPOB MaTepHH —
JIaBJICHUsI, TEMIIEPATYPbI, KOHLIEHTPALIUHU U T. 1.

DHTpoONHUA, KaK MPOLECC BbIPAaBHUBAHMS, 3aIpPEIIACT JIOObIE
MPOLIECCHI CAMOITPOU3BOIBLHOM KOHIIEHTpAIUH, OyAb TO TEMIIepaTypa,
IJIOTHOCTh WJIM J1aBJIEHHE. Tak 4TO HU rpaBUTALMOHHBIN KOJIJIAIIC, HU
AKKpeIusl HEBO3MOKHBI B IIPUHIIUIIE.

Bropoe Hauano TepMOIMHAMUKHA W BO3pAacTaHHWE SHTPOIUHU
JIeNaloT HeoOpaTUMBIMU JIIOOBIE TPOLIECCHl BO BCesleHHON. Eciu BB
IpPOKOJIETe INIWHY AaBTOMOOWJISA, BO3JyX U3 HEE BBITEUET U €ro
JlaBlIeHUE cpaBHsAETCS ¢ atMochepHbM. Eciu BbI BhIMycTUTE KITYO
IbIMa, TO YEpe3 HECKOJBKO MHUHYT €ro YacTUYKHM PaBHOMEPHO
pacrtpeaenarcs o KOMHare.

HeonpeneneHHOCTs TMOHMMAaHWs MNPUHLIMNA BO3pacTaHUs
SHTPOINMH, MPUBOAUT K TOMY, YTO JAXE HEKOTOPBIE YUYEHBIE HECYT
HECYCBETHYIO 4YylIb, YTBEp)KIas, 4TO >KM3Hb, SIKOOBI HAET C ee
yObiBanueM. Ho 93T0 auMmb  clieacTBHE  HMX  JIOTHUECKOM
0e3rpaMOTHOCTH M 4YTO Obl yOEIUTBCS B 3TOM, MBI PACCMOTPUM
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HEKOTOpBIE IPOLIECCHl, IMPOUCXOJAIIME B 'KUBOM' OpraHHU3ME.
Hanpumep, npoiiecc abIxaHusl.

BceM wu3BecTHO, 4YTO JBIIIMM MBI JIETKUMHU. Jlerkue
MIPEACTABIISIIOT CO00M "MeNIoK" ¢ BHYTPEHHEH MOBEPXHOCTHIO OKOJIO
150 kB. METPOB, T'YCTO MPOHU3AHHBIN CEThIO KPOBEHOCHBIX COCYIOB —
KamUISIPOB. MEIIOK 3TOT BMEIIaeT B ce0st OKOJIO 3 TUTPOB BO3TyXa.
Ot 3 nuTpa Bo3yXxa KOHTAKTUPYIOT ¢ KPOBEHOCHBIMU COCYAAMH Ha
TaKOW OIrpOMHOM IUIOLIA/IH.

Tak Kak KOHLIEHTpalus KHUCJIOPOJa B BO3AYXE IPEBBILIACT
KOHIIEHTPALMIO KUCIOPO/IA B KPOBH, BTOPOE HAYAJIO TEPMOANHAMUKHI
"00s13p1BaeT" BO3JyX TNOAEIUTHCI WM C KpOBbIO. B pesymbrare
pa3IMYHOM KOHLEHTpPAlMKU KHUCJIOpPOJAa B BO3AYXE M KpOBH,
BO3HMKAMOIIEEe (OCMOTHYECKOE) AABICHUE NMPOTAJIKUBAET MOJIEKYJIbI
KHCJIOPO/Ia CKBO3b MOIYITPOHHUIIAEMbIE CTEHKH KPOBEHOCHBIX COCY/IOB
B KPOBb, HACHIIIAsl €€ KUCIOPOIOM.

Kucnopon He 3axBaThIBae€TCS MOJIEKYJIaMH T€MOTTIOOWHA, KaK
pacCcKasbIBAIOT OMOJIOTH U TIOTOM KOMY-TO TaM OTJAETCSI, @ OH MPOCTO
B KPOBH pacTBopsieTcs. [leso B TOM, YTO €CIIi MOJIEKYJIa KaKoro-JI1u00
BEIL[ECTBA 3aXBATHIBAET MOJIEKYJy KHCIIOPO/a, TO OHA YK€ HUKOT/1a €€
HE OTJACT MPOCTO Tak. Kucmopos y Hee MOKHO TOJIBKO OTHSITh CHIIOHN,
WHaye, KaK y)ke ObUTO cKa3aHo B TJaBe [ri1.12], 6611 661 HEBO3MOXKEH
IPOLIECC CHHTE3a M BO3HUKHOBEHUE CIIOKHBIX COCAUHEHUM.
Haceplmennast KMCJIOPOIOM KPOBb Pa3HOCUTCS IO BCEMY OpPTraHHU3MYy.

N3-3a TNOBBIIIEHHOW KOHLEHTpALMs KHUCIOpPOJa B KpPOBH,
MPEBBIIAIONIEN €r0 KOHLEHTPALUHUI B MEKKJIETOYHOU IKUIKOCTH,
OCMOTHYECKOE JIABJICHHE BBITAIKMBAECT MOJIEKYJIbl KHUCIOpOJa B
MEXKJIETOUHYIO JKUJIKOCTb. AHAJIOTMYHBIM O00pa3oM KHUCIOPOJ
onajaeT BHYTPh KJIETOK, TJ€ Yy4YacTByeT B Ipoleccax uX

KU3HEACATCIIBHOCTH.

Mexanusm 603HUKHOGEHUA OCMOMUYECKO20 OAGNEHUA NOKA3AH HA PUCYHKE
(puc.25). Ecnu 6 cocyo, pazoenennulil nOIYRPOHULAEMOT NEPE2OPOOKOUl HATUMD 800y U
PACMEop KaKow-nubo conau, mo yposenv pacmeopa HeCKOAbKO HOGLICUMCA, HAPYWias
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"3akon'' coobwarouuxca cocyoos. Odvacnenue smozo ''napadokca'’’ ouenv npocmo. B
cocyoe A KoHyeHmpayua MoaeKyu conu 20pazoo evluie, uem é cocyoe B. 3amo ¢ cocyoe B,
eblule KOHUenmpayus monekyn 600vl. Ilosmomy monekynvl conu, noOHUHAACL 3AKOHY

GbIPAGHUGANUA KOHUeHmpayuil (3aKoH yseauyeHus
IHMPONUU), HAUUHAIOM RPOMATKUEAMLCA 8 cOocyO B.

A monexkynst 600bl u3z cocyoa B, noduunasce momy
Jice  3aKoHy, npomankueaiwomca 6 cocyo A, @

h —

L ° pe3ynvmame 4ez0 GO3HUKAIOM 064 GCHIPEUHbIX
nomoxa monekyn 600wt u coau. Ho max kak
MONEKYTIbl 600bl UMEIOM MEHbULUE PA3MEPbL, MO OHU

Puc 25. nezue u ovicmpee npoxooam CK803b

ROJIYNPOHUUAEMYI0  nepezopooKy U YPOBeHb

acudkocmu 6 cocyoe A cnavana nogvimaemca. Yepe3 kakoe-mo epems, Koz0a
KOHUEHmMPayuu é cocyoax cpagHsiOmcs, CPAGHIIOMCA U YPOGHIU.

Msl He OyaeM paccMaTpHUBaTh BCE ITH MPOLECCHI, X OYEHb
MHOTI'0, OIpaHMYMMCS TE€M, 4TO B PE3yJIbTaTe€ 3THX IPOLECCOB, B
KJIETKaxX, B BUJI€ TOOOYHOr0 MPOAYKTa MOJYYaeTCsl YIIEKUCIbIN ra3.
OH HayMHAET HAKAIIMBAThCA B KJIETKaX U TOYHO TaKUM ke 00pas3oMm,
C IIOMOIIBI0 OCMOTHYECKOI'O JABJICHUS, BBIBOAUTCS U3 OPraHHU3Ma B
aTMocdepy. AHAJIOTHYHBIE MPOLECCH MPOUCXOAIT U B JAPYIHX
opraHax — eJlyJKe, IeYEeHU, KUIIECYHUKE. ..

Hpyrue, coaepxaiuecs B BO31yXe rasbl, Tak )Ke IPOHUKAIOT B
KpOBb, HO €CIM OHM HE HCHOJIB3YIOTCI B  IpOILEccax
KU3HEJEATECIIBHOCTH, UX KOHLEHTPALUs B KPOBH IIPOCTO OCTAETCS
MOCTOSIHHOM. A Temepb MOmpoO0yeM pacCMOTPETh C TOYKH 3PEHUS
BTOPOT0 Hayajla TEPMOJAMHAMUKN MEXaHU3M JIEHCTBUS UMMYHUTETA.
JUJ1s 5TOr0 HaM HYKHO CHauasa BBIACHUTB, a UTO )K€ Takoe 00JIe3Hb, ¢
TOYKU 3pEHUs (U3UKU M TMOYEMY SIUAEMUU HOCST, B OCHOBHOM,
Ce30HHBIM Xxapakrep. ['punm, Hampumep, CBUPEICTBYET BCEraa B
Hayajie 3UMBbl. A rae e oOMUTarT BO3OYIUTENH TpUIINIa BECHOM U
netoM?

Mel HE CTaHeM 37eChb TOBTOPATH CKa3KM MEIMIIMHCKHUX
pabOTHHUKOB O 3JI0OBPEIHOCTU BUPYCOB, KOTOPBIE TOJIBKO U MEUTAIOT
3apa3uTh HaC KaKOH-HUOYb APSHBIO, @ 00paTUMCS HETIOCPEACTBEHHO
K ¢usuke. IlpuunHbl snuaeMuii, Mo BCe BHIUMOCTH, KPOIOTCS B

KaKHUX-TO II00AJIbHBIX CE30HHBIX sABIeHHSAX. CaMoe JJOTUYHOC, 4YTO
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MOXXHO TPEANOJIOKUTh - 3TO OCEHHUE JUCTOMNaAbl, HMEIOIINE
rio6anpHble MaciuTadbl. Berep Tperier BhICOXIINE JHUCThS JIECHBIX
MacCHBOB, O00JIaMbIBAa€T UX, I[OJHHMAeT B BO3JyX OTrPOMHOE
KOJIMYECTBO MUKPOYACTUIL], OPTaHUUYECKHX MOJIEKYJ U UX OOJIOMKOB U
Pa3HOCHUT Ha OOJIBIINE PACCTOSHUSL.

Mpbl BOpIXaeM BO3JyX HACBHIIICHHBIH OOJIOMKaMU MOJEKYI
PACTUTENHHOTO MPOUCXOXKICHUS, KOJIMYECTBO BAPUAHTOB KOTOPBIX,
MOJKET OMPEIEIIThCS ACTPOHOMHUYECKUMHU IHPpaMu. DTH 00JIOMKHU
MOJIEKYJI C TIOMOIIbIO ONHCAHHOTO MEXaHM3Ma OCMOTHYECKOTO
NABJICHUSI TPOHUKAIOT B KJIETKM M HUCIOJB3YIOTCA MMM, Kak
CTPOUTEINbHBIN MaTeprall IpU JEJICHUN.

HyxHO 3amMeTuTh, YTO MPAKTHYECKH JFOOOH O0OJIOMOK
OpraHMYECKON MOJIEKYJbl, IONaB B JIETKHE U OOBOJIAKHBASICh
OEKOBOM  CNIM3bI0,  HAxXOAsMIeHcs  Tam, MpeBpamaercs B
"monmHONeHHBI  BUpyc"'. OOIOMKH MOJEKYJN, HE HMEIOIINe
MEXaHHU3MOB JICJICHHSI, HE Pa3MHOXKAIOTCA U HE MYTHUPYIOT, KaK Ham
ABTOPUTETHO 3aJIUBAIOT MEAUIIMHCKUE CBETUIA.

Knerku, wucmonp3yomme 3TH BHPYCHI B KauecTBe
CTPOUTENILHOTO MaTepuana, Mo CyTH, CaMd MX U Pa3MHOXAloT, B
pe3ylbTare 4ero TepsoT CIOCOOHOCTh y4acTBOBaTh B 3aMKHYTBIX
UKJIAX [OAJEPKUBAIOIIMX JIpyra TMpOLECCOB B OpraHu3Me,
BBINAal0T U3 HUX U norubatot. Hanpumep, Takas crpaiHas 601€3Hb
KaK pak, SBISETCS pe3yabTaTOM HCIHOJIB30BaHUS KJIETKAMH IS
NIEJICHUsT MOJIEKYJIBl BEIIECTB, HA3bIBACMBIX KaHIICPOTCHAMU, IMPHU
KOTOPOM JIOYEPHHE KJIETKU CTPOSTCS U3 Oelka, OTIMYHOTO I10
MOJIEKYJISIPHOMY COCTaBY OT Oelika OpraHu3Ma.

Ecnu Takme KiIeTkM € HM3MEHEHHBIM OEJIKOM CHOCOOHBI
UCIIONIb30BAaTh  OTXOMABl  JKM3HEACATEIbHOCTH POJHBIX  KIETOK
OpraHu3Ma, a KJIETKM OpraHu3Ma He CIIOCOOHBI HCIOJIb30BaTh HX
OTXOJIbl, TO KJIETKH C U3MEHEHHBIM O€JIKOM HAuYWHAIOT UHTEHCHUBHO
pasmMHOXkaTbcsd. Ho He umest crocOOHOCTH BBIOJMHATH (DYHKITUH
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POIHBIX KJIETOK OpraHM3Ma, OHM B KOHEYHOM HTOTr€, 3aMEUIaloT B
OpraHe pojHbI€ KJIETKH, HE J1aBas UM Pa3MHOXKATbCs, UYTO U IPUBOTUT
K CMEpTH OpraHu3Ma.

Knetku ¢ uW3MeHEHHBIM O€JIKOM B OpPraHM3ME BO3HHMKAIOT
MOCTOSIHHO, HO €CJIM OHU HECHOCOOHBI KOHKYPUPOBATh C POAHBIMH,
OHHU OBICTPO MOTHOAIOT U B BHJIE IIUIAKOB BBIBOJAATCS M3 OPraHU3MA.
Orcroga 7nerko caenaTth BBIBOJA, 4YTO MPH yHoTpeOmeHun Oolee
pa3Hoo0pa3HON MUK, MBI HAMHOTO YBEJTMUMBAEM PUCK 3a00JI€BaHHS
pakom. ITocmotpeB craructuky 3aboneBanust pakom B CCCP, rae
nuTaHue ObUIO JOBOJBHO OJHOOOpPA3HBIM U €CTECTBEHHBIM U B
Poccun, xornma mociae OTKPBITHS TpaHUI], Ha MPOJAOBOJIbCTBEHHBIN
PBIHOK XJIBIHYJI TOTOK HEIPUBBIYHBIX SK30TUYECKUX MPOIYKTOB, MbI
YBUAMM, YTO IPOLEHT 3a00JIEBIINX PAKOM YBETUUYMIICS B Pa3bl.

Tak Kak y KaXJOro 4YelOBeKa CTPYKTypa Oelka OuYeHb
WH/IMBUyalIbHA U HA 3e€MJIE elle He ObLUTO ABYX JIIOJIeH ¢ OIMHAKOBBIM
0EJIKOM, TO U BO3HMKHOBEHHE TAKHX KIETOK TOXKE MHIUBUAYAIHHO.
[TosToMy Kakoro-To OOIIET0 YHHBEPCAIHHOIO JIEKAPCTBA OT paka, B
NPUHIUIE, ObITh HE MOXKET. M XOTS KJIETKH C U3MEHEHHBIM OelIKOM
MOCTOSIHHO BO3HUKAIOT B OpraHU3Me, y OOJBIINHCTBA JIIOJIEH pak He
pasBuBaercsa. A TeXx, KoMy "TOBe30", Tpupoja Oe3’KaJT0CTHO
OTCEMBAaE€T M CMEPTh B 3TOM Ciy4yae, SBISETCS €IMHCTBEHHBIM
3alIUTHBIM MEXaHU3MOM HBOJIIOLINH.

CoBpeMEHHBIE K€ JIEKapCTBa, HMCIOJIb3YEMbIE NJIS JIEUEHUS
paka (XuMmrepamwusi), MO CYTH, SBISIOTCS CUJIbHEHIIUMU SIAMH,
KOTOpbIe 0e3 pa3bopa yOMBaIOT KaK paKOBBIE, TAK M POJHBIC KIETKH U
NPaKTUYECKH HE MOMOoraroT. BpemeHnHoe oOsierueHue oOycIoBIEHO
JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOTO MEHBIIE, YeM POJIHBIX
KJIETOK OpraHu3Ma.

Menauku OOBIYHO JENST OYard BO3HUKHOBEHHS PAaKOBBIX
OITyXOJIeH, Ha 3JI0KaueCTBEHHbIE U JOOpOKayecTBEHHbIE. XOTS Ha
CaMOM JieJIe TAaKOTO YETKOIO pa3/ieieHus: ObITh He MOXeT. Bo BcskoM
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cilydae, OT paka "M3JIe4MBarOTCs" JUIIb €AVUHMIIBI U 3TO TOBOPUT O
TOM, YTO OITyXOJIb OKa3aJIaCh HE COBCEM 3JI0KaYE€CTBEHHOM.

Korna mnarsoctupyror pak, onepanuio, Kak paBuio, JeJIaTh
y’Ke TI03/1HO, TaK KaK O4aru paka pa3BHBAIOTCS HE BbI3bIBasi OOJIEBBIX
OILLlYIEHUH, IIOTOMY YTO SBJIAIOTCS, IO CYTH, 4acTblO opranusma. 1
CMEpPTh HACTYIAET OTTOr0, YTO HOPMAJBHBIX KJIETOK Yy oOpraHa
MOPa)KEHHOT'O PAKOM, OCTAETCS CIUIIKOM MaJIO ¥ OH YK€ HE CIIOCOOEH
BBITIOJIHATH CBOU (DYHKITUH ITOJTHOCTBI0. TakuM 00pa3om, 1J1s JIeUeHU s
paka HUKOr1a He Oy/IeT HaiIeHO KaKOTro-TO OOIIEero JeKapcTBa.

Pak He 3apa3eH, 3To Jaxke M He OOJIe3Hb, a CIEACTBUE
SBOJIIOLIMOHHOIO  mpouecca. M BemectBa,  cuMraromuecs
KaHIEPOreHHBbIMHU [UI OJHOI'O YEJIOBEKa, COBEPLIEHHO OE€3BpEIHBI
JUI APYTOro, OpraHu3M KOTOPOTro MOCTPOEH U3 Ipyroro Oenka... Pak
- 3TO TOT Ciy4yad, KOrja IIPUPOJHBIA MEXAHU3M HMMYHHUTETA
paboTarthe HE MOXET W MPHUPOJA MPOCTO BOCHPOHM3BOIUT OPraHU3M
3aHOBO.

Tak umo co30amv Kakoe-mo ooOuiee JeKapcmeo om
96071104UL, CKOpee 6Ce20 He NOJIYHUMCA.

Cam e MexaHW3M HMMYHUTETa, C(HOpMUpOBABIIUKCA B
pe3yabTaTe CUMOKMO3a B TE€UEHUU JUIMTEIBHON HBOJIIOIUM U OCHOBAH
Ha MCKIIIOYEHHU 4YY)KEPOJHBIX OEJIKOB M3 IPOLECCOB JIEICHHUS.
Opranuueckue  BelleCTBa, BbIpadaTbiBaeMble B IIpolieccax
KU3ZHEJEATEIIBHOCTH 4YY)KEPOJIHBIX KIJIETOK, IOMNABIIUX B KpPOBb,
INPOHHUKAIOT CKBO3b MEMOpaHbl KIETOK-KWIJIEPOB OpraHu3sMa u
OCTaBJIIOT 0€3 MUINM YY)KEPOJHBIE KIETKH, KOTOpbIe, HE yMes
UCIIOJIb30BaTh OTXOJbl POAHBIX KIETOK OpraHu3Ma, yMHpawT U
IIOCTEIIEHHO BBIBOSATCS U3 HETO B BUJIE 1IIAKOB.

Knerku-kumnepbl, TpenCcTaBisIONIME COO0O0H  CTBOJIOBBIC
KJIETKA OPraHu3Ma, IIOCTABIIIEMBbIE B KPOBb KOCTHBIM MO3IOM,
noTpedIIsist OTXOMAbI YyKEPOAHBIX KIETOK, MEPEPOKIAIOTCS U TaKXKe
BBIBOJISITCSL U3 OpraHU3Ma B BUJIE LIUIAKOB.
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Bce st mpomecchl MpOMCXOAST aBTOMATUYECKH, B CHITY
BTOPOr0 Hayajla TePMOJMHAMHUKH, HO BOT KakK B JIETalsAX pabOTaroT
9TH MEXaHW3MBbl CTUMYIISIWHU, YYCHBIC, TO-BHIAMUMOMY, paz0epyTcs
emie Heckopo. [loToMy 4YTO OHM TIOCTOSSHHO TMIBITAIOTCS H3y4aTh
CJIC/ICTBHSI, COBEPIIICHHO HE TIOHUMAs TIPUYMH BCEX ITUX SIBJICHHM.

buomoru, Harpumep, OYCHB 00T BBIPAKEHUE
"BcacbiBaThcs". Y HHMX BcachlBaeTCsl BCe, MHUILIA B JKEIyAKE U
KHIIIEYHUKE, BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTS MPUPOJIa TAKOTO
NOHATHS He 3HaeT. B mpupose npaBut 6ai Becera u30bITOK - U30BITOK
JABJICHUs, KOHIICHTPAIMHM, TeMmeparypsl U T.n1. Hukto Beap He
TOBOPUT, U4TO arMoc(epa BcachlBaeT BO3IYyX U3 MPOKOJIOTOrO Kojeca
aBTOMOOMJIS.

B3saTb, Hampumep, Takoe HM3BECTHOE BCEM CEpICYHUKAM,
JEKApCTBO KAk  HUTPOMVIMLEPUH. MeEIUKH  CUMTAIOT  €ro
COCYJIOPACIIUPSIONIUM CPEACTBOM, XOTSI Ha CaMOM Jielie MEXaHU3M
€ro JIeUCTBUsI, COBEPIIEHHO Apyroi. CTEHKH COCYAO0B, COCTOSIIIUE U3
COCIMHUTENIbHOW TKaHHW, HE MOTYT CaMH PACUIUPSTHCS, TaK KaK HE
uMeroT MbI. [Ipu nonagaHuy HUTPOTIIULIEPUHA B JKETYI0K UITH MO
S3bIK, OH W3-32 PAa3HOCTH KOHIEHTpAIMi, MPOTATKUBACTCS
OCMOTHYECKHM JAaBJICHHUEM CKBO3b TOJYIIPOHUIIAEMBIC CTEHKH
COCYJIOB B KPOBb.

Nmest OGoypllyt0 aCHMMMETPHIO T'PaBUTAIMOHHBIX TOJICH
MOJIEKYJI (3JIEKTPUUYECKUM 3aps]l), HUTPOTIULEPHUH JEIUTCS 3apsiiaMU
C IJIa3MOM KPOBH, B PE3YJIbTATE€ YEro y MOJEKYJI IUIa3Mbl TakK JKe
YBEJIUYUBACTCS ACUMMETPHS, YTO NPUBOAUT K YMEHBIICHUIO CHJI
NPUTSKEHUST MEXAY HUMHU M, COOTBETCTBEHHO, K YBEJIIMUYEHUIO €€
TEKY4YEeCTH.

KpoBp cranoButcsi Ooree JKUIKOW, a 3HAYUT, CEPAIY
CTAHOBUTCS HAMHOTO JIErde MPOKAYMBATh €€ MO CETH KalWIIsPOB
KpOBEHOCHOH cucTteMbl. [loxokumm cBOHCTBaMH, OOJAAlOT W
HEKOTOpbIE JPyrue BEIIECTBA, HCIOIb3YIOLIMECS B MEAULIMHE —
aciupuH, ¢GeHuwnuH, BapdapuH. OTHM Ke IPPEKTOM JIerKo
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0OBSICHAETCSI MTHOBEHHOE JICHCTBHE TAKOTO A2, KaK [IMaHU KaIHsl.
[{naHucThIi Kamuid MMEET TOpa3l0 MEHBIIYI0 aCHUMMETPHUIO
IPaBUTALMOHHBIX IOJIEH MOJIEKYJ, YEM MOJIEKYJBbl KPOBH, IIOITOMY
IIPY NTONIaJAHAN B KPOBb, OH YMEHBILIAET €€ ACUMMETPHIO HACTOJIBKO,
YTO KpPOBb 3a CYMTAHHBIC CEKYH[Ibl IIPEBPAILACTCS B BA3KYIO
KHUAKOCTb, KOTOPYIO CEpALIE YK€ HE B COCTOSIHUU IMPOTOJIKHYTH I10
KalAJUIsIpaM.

Opranusm o4eHb OBICTPO, OYKBAJIBHO 32 HECKOJIBKO CEKYH],
norudaeT oT HeZJ0CTaTKa KUCIIOPO/1a, @ BOBCE HE OT Mapainya HEKOero
JIBIXATENbHOT0 LIEHTPA, KaK 3T0 00bACHAIOT MenuKu. [IpumepHo Takue
JK€ CBOMCTBA, HO ropa3/io ciiabee, UMEET U 3MEUHBIN ST, OJTHA Karljs
KOTOPOTO 3a HECKOJIBKO JECATKOB MUHYT IPEBPAILACT CTAKaH KPOBHU
B CTYJCHb.

D¢ (heKTUBHBIM MPOTUBOSIUEM B 3TOM CIy4dae MOT Obl OBITh
TOT € HUTPOTJHUIIEPHH, HO OBICTPO PAa3HECTH €r0 M0 OPraHu3My, U3-
3a NOBBILICHHON BS3KOCTU KPOBH, CepAlle He B cocrosHuu. [lmasma
KpPOBU ¢ 100aBJIEHHEM PAacTBOpAa HUTPOTJIMIIEPHHA, BHITEKAET Yepes
kanuOpoBanHoe oTBepcTHe Ha 30-50 mporeHToB ObICTpee, yeM 0e3
Hero. A go06aBiieHHME HE3HAYMTEIbHOIO KOJMYECTBA LIMAHUJA,
CHIIKAeT CKOpPOCTh BBITeKaHUs B 2-2,5 pasza. B mpunnmmne, ecnm
JOCTaTOYHO OBICTPO, B TeueHUH 4-5 MUHYT, MOAKIIOYUTH
OTPaBUBILIETOCS LIMAHMIOM K almapary CepAle-JIeTKHe W BBEII B
KpOBb TOT JK€ HUTPOIVIMLEPHH, NPOKAa4yaTb €€ 10 KPOBEHOCHOM
CUCTEME, TO BIIOJIHE BO3MOXHO CIIACTH EMY JKU3Hb. ..

17. O HEM3BEXKHOCTHU "
BEYHOCTH KU3HU

Kak obino nokaszamno ebluie, emopoe Havajlo U npuHuun
eo3pacmanus IHmponuu npocmo 00a3vl6aom Mmamepuro
ROCMOAHRHO YCIAOHCHANMb C601I0 CMPYKmMYPpY, Umo yice camo no cebe
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npuUEOOUm K Heu3z0edrcHoCmu 603HUKHOBEHUA, MAK HA3bIBAEMDbIX,
"Jcueblx'' opzanuzmoe 6o eceneHHoll.

[TonTBepkneHueM 3Toro Gaxra SBISETCS HAIMYKNE B IPUPOJIE
MHO’KECTBa 00BEKTOB PA3IMYHOIN CI0KHOCTH, OT aToMa BOJOpOJa U
0 OTPOMHBIX OpraHWYecKUX MOJIeKyl. B mnpoTuBHOM ciyuae,
OBOJIIOLIMSL BCENICHHOW OblTa OBl HEBO3MOXHA. MMEHHO JTH
MEJICHHBIE W HEMPEPHIBHBIC YCIOKHEHUS TPUBETH K IOSBICHUIO
BBICOKOMOJICKYJISIPHBIX OEITKOBBIX COCIUHEHH, a BIIOCIEICTBUU U K
00pa30BaHUIO CIOKHEUITUX OUOJIOTUYECKUX OPraHU3MOB, KOTOPHIE
MBI Ha3bIBa€M KUBBIMH.

Yuensie u Qurocodbl HACOUMHSIIM MacCy pa3IMYHBIX
oTpesieNieHUuN MOHATHUS JKU3HHU, OJTHAKO HU OJIHO U3 HUX HE MOXKET
CIIY’)KMTb OTPa)K€HUEM PEaIbHOCTH, MOTOMY YTO MPOBECTU T'PAHUILY
MEXy )KHBBIM M HEKUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICITh TPOBOJHWKU OT JUAJICKTPUKOB. ['paHuWIia 3Ta BechMa
yCIIOBHA U €€ MOXKHO MPOBECTH TIJI€ YrOJHO, B 3aBUCHMOCTH OT
MPUHSITHIX KPUTEPUEB ONPEICIICHUS KUBOTO.

AKuszuu ¢ o00blunHOM nonumanuu, 6 npupooe 6000uie He
cyuiecmeyem — 3IMoO NPOCHO RPOU3BOTIbHO 63AMBLIL, YC108HLLI
YPOGEHb OPZAHU3AUUU WU CTIOHCHOCHU CHPYKIYPbl Mamepuu.
Ilomomy umo nrwbéasa, oOaxce makas 6blCOKOOP2AHU3OBAHHAA
Mamepus KaKk mMo32, COCHoum u3 00blu4Hblx ''mepmenvix'' amomoe u
MOneKyn.

A, crnemoBaTenbHO, HE CYIIECTBYeT H CMEpPTH, Kak
($U3nUecKOro yHUUTOKEHU HeKor "kuBoii" marepun. CMepTh — 3TO
Takas JK€ HEOThEeMJieMas COCTaBHAas 4YacThb IMpOIecca 3BOIOIUU
MaTepuH, KaK U )KM3Hb. DTO OCTAaHOBKA B3aUMOCBSI3aHHbBIX U B3aUMHO
MOJIEP>KUBAIOIIUX APYT Ipyra MpoIecCOB B OpraHu3Me, B pe3yJibTaTe
HEn30€XKHOT0 HAKOIUICHHUsS OLIMOOK B MEXaHH3ME JEJICHHS KIETOK
WM uX ¢uzndeckoro uzHoca (crapenus). CMEpTh OT CTaApOCTH — 3TO,
M0 CYTH, CMEPThH OT BSUIOTEKYIIIErO paKa BCEX OPTaHOB.
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besrpamoTHbIe 3asABICHUS HEKOTOPBIX YYEHBIX O TOM, 4YTO
KU3Hb, SKOOBI, HE TOJUUHSETCS BTOPOMY Hayaly M HJIET C
yOBIBaHMEM DHTPOIUHU, HE MMEIOT MOJ COOO0W aOCONIOTHO HUKAKHUX
OCHOBaHUH, TaK KaK TaKue MPOLECChl HEBO3MOKHBI B PUHITUIIE.

Henonumanue cyTtu npoiiecca 3BOIIOIUN MaTEPUU, IPUBETIO K
COUYMHEHUIO TUIIOTE3 CTy4YaifHOM BO3ZHUKHOBEHUH OEITKOBBIX MOJIEKY
B PE3YJIbTATE AIEKTPUUECKUX PA3psIOB B aTMocdepe. XOTs pa3psiabl
U UTpalid KaKyl-TO ONPEIEICHHYIO POJIb B CHHTE3€ OPTaHHMUYECKUX
BEIIIECTB, HO OHU OBUIM OJJHUMU U3 MHOTOYHMCIIEHHBIX OJIATOTPUSTHBIX
(bakTopoB, OOJEryalmMuX OSTOT 3aKOHOMEPHBIM M HEH3O0CKHBIN
porecc.

EcrecTBEHHO, YTO CHHTE3 OpPraHUYECKUX COCAUHEHMI
HaubOosee MHTEHCHBHO MPOTEKal HUMEHHO B TEIUIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOIMYECKUX M CYOTPONHMUYECKUX 0OJacTeil 3eMHOro
nrapa, riae o0pa3oBaIuCh OJMArONPHUATHBIE TEMIIEpaTypHbIE YCIOBUS,
OTKYJla U HayaJla paclpoCTPaHAThLCS 3Ta camasi ' KU3Hb'.

Axanemuk Anekcannp OmapuH emie B MATHUACCATHIX ToOJax
OPOIUIOTO BEKa TMOMBITAICS JKCHEPUMEHTATBHO TOJATBEPIUTH
TEOPUI0 BO3HUKHOBEHMS >KM3HM M B MPHUHIIMIE, €My 3TO yJaloCh.
XOTsI BOCHPOM3BECTH TOJHOCTBIO ATOT TPOILECC, 3aHABIIUN Y
MPUPOJIBI KOJIOCCAIBHOE KOJUYECTBO BPEMEHH — COTHU MHJIIMOHOB
JeT, TMpaKTUYeCKH HEBO3MOXKHO. Tak e Kak HEBO3MOXHO,
BOCTIPOM3BECTH IMPOIIECC BHYTPUYTPOOHOTO Pa3BUTHS OpraHuU3Ma 3a
COTYI0O WU TBICSYHYIO JONI0 CeKyHAbl. W eme omHO OOJbIIOe
320y IeHre OMOJIOTOB, COCTOUT B TOM, YTO MHOTHE M3 HUX CUHUTAIOT
MIPOIIECC IBOIOIUU KU3HH MTOCIEIOBATEILHBIM.

To ectb, MO UX MHEHHUIO, (OPMUPOBAHUE PA3IUUYHBIX BHUIOB
OpraHM3MOB  IPOUCXOJWIO  TOCJIENOBaTeNIbHO, OT  CaMbIX
MPUMHUTHUBHBIX CYIIECTB, CKaXKeM, uepBel U 10 miiekonuraromux. Ho
MaJIEOHTOJIOTHYECKasl JIETOMICh TOBOPUT COBEPILIEHHO O Apyrom. Bee
BU/IBI )KUBBIX CYIIIECTB — 3TO CAMOCTOSTENIbHBIEC TTapaUIeIbHbIC BETBH,
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NOSBUBIIMECS Ha 3emile, M0 T€O0JOTHYECKUM MEpKaM MPaKTHUYECKU
OJIHOBPEMEHHO, C O4Y€Hb HEOOJIBIIUM Pa3pbhlBOM, MMO3TOMY HHUKAKHUX
MIPOMEXKYTOUHBIX 3BEHbEB B MPUPOJIE HUKOTJA HE CYIIECTBOBAIO U
CYILECTBOBATh HE MOTJIO.

[Ipouecc 3BOIONNHN, KOHEYHO e MPOUCXOUT U B HACTOsIIIEe
BpeMs, HO HaOJIOAaTh €ro, B CHJIY CKOPOTEUHOCTH YelOBEYECKOU
"XU3HU", HEBO3MOXXHO. bojee TOro, npomoBenyeMblil YYEHBIMU
INPUHLMI - "BBDKMBAET CWJIBHEHIIMH', IPUPOIOM HE MCIOIB3YETCS.
[Ipupoga pyKOBOACTBYETCS COBEPIICHHO HWHBIM TNPUHIMIIOM — a
MMEHHO - "mormOaeT ciabedmuit", B IPOTUBHOM CiIy4dae 4YeJIOBEK
pa3yMHBIN HUKOT1a Obl HE MOSBUJICS.

[Ipu BHENIHEM CXO/ICTBE 3TUX MPUHLIUIIOB, OHHU 110 CBOEH CYTH,
KapAMHAJIBHO pa3iuyaloTcs. Tak ke Kak, Hampumep ¢ammsMm u
KOMMYHH3M, KOTOpPbIE HEAAJNCKUE TMOJIUTUKA U OOBIBATENIM CUHTAIOT
SIBIICHUSIMU OJIHOTO Topsaka. OHAKO CyTh WX TaK ke TUaMeTpabHO
OpOTHBONONOXKHA. Damm3M  XapakTepusyercs  YHHUTOXKCHHEM
OoJbIICH YacTH HaceleHUs, JUII KOM(OPTHOTO MPOKUBAHUS KYUKU
HanOosiee aTYHBIX W TNPUMHUTUBHBIX WHAMBUIYYMOB, BIIQJICIOLINX
pecypcamu rocyapcTaa.

Jlis KOMMyHH3Ma, a TOYHEE €ro CTaHOBJIEHUS, XapaKTEpPHO
VHUUYTOXXEHHWE WJIA  U30JSIIMS  WHIUBUAYYMOB,  CIIEIYIOIIUX
MPEUMYIIECTBEHHO JKMBOTHBIM HWHCTHUHKTaM, CIYyXKallUM CBOEi
QAIYHOCTH M TNPEMSATCTBYIOIIMM  Pa3BUTHIO  oOmIecTBa U
Napa3uTUPYIOIIUX HA HeM. YTO B 00ILIEM-TO, XapaKTEpHO HE TOJIHKO
JUIE KOMMYHUCTHYECKOTO, HO U JUIS JII0OOT0, 1I0CTaTOYHO Pa3yMHOTO
co001ecTBa, (P YHKIIMOHUPYIOIIETO 1O MPUHITUITY )KUBOTO OpraHU3Ma.
Benp mr000i KMBOM OpraHW3M BCErJa CTapacTcsl YHUUYTOXKUTH
Mapa3uToB, KUBYIIUX 3a €ro cuyeT. iHaue OHM YHHUYTOXAT €ro.

BosBpamiasich Kk mpoieccy 3BOJIIOLHUH, MOXHO YTBEP)KIaTh,
YTO 3TO OrPOMHOE MHOMKECTBO MapajuleNbHBIX IPOLIECCOB
YCIIOKHEHHUS CTPYKTYPBI MAaTEpUH, KOTOPBIE COBEPIIIEHHO HCKITIOYAIOT
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U3 HETrO TaKOE MOHITHE KaK BEPOSTHOCTh, HA KOTOPYIO OYEHB JHOOST
CChIJIAThCS MPOTUBHUKY 3BOJIOLNUOHHON Teopuu [lapBuHa.

[Ipupone BooOI1Ie HE3HAKOMO MOHSATHE BEPOSITHOCTH, TIO3TOMY
BCC  B3aWMOJICHCTBHS B  HEH  OAHO3HAYHO  OOYCIIOBJICHBI
€MHCTBEHHBIM NIPUHLIUIIOM — M OPbIM HAYATIOM MEPMOOUHAMUKU.
UenoBeKk HUKOTJIA HE IPOUCXOAMI OT O0E3bSHBI U MTHIIBI, HECMOTPS
Ha CXOJXKECTb MPOIECCOB Pa3MHOXKEHUS, HE MOIJIA MPOU3OUTU OT
3eMHOBOAHBIX. ['eHuii JlapBrHa IOHSIT U OOBSICHIIT OOIINI MEXaHU3M
BO3HUKHOBEHHS U 3aKpeluyieHus "MOJNE3HBIX' U OTCEHBAHUS
"BpeIHBIX" MPU3HAKOB.

Ho mporecc mpoucxoxxaeHusi BUJOB UMEET MEXaHU3M, OUY€Hb
CXOXHMI €  MEXaHM3MOM  CHelUaNM3allMd  KJIETOK  MpH
BHYTpUYTpOOHOM pa3BuTuu Mmiona. OH ompenensiercs He TOJIbKO
CBOMCTBAMH KJIETOK, a B OOJBIIEH CTENEHU CTpPOSHHUEM Oelka U
YCIIOBHSIMU Cpefpl, B KOTOPOM OHM pa3BHUBAIOTCA. Bo Bcex 3TuX
CIIy4asix paboTarT MPOCThie (PU3MUECKHUE 3aKOHOMEPHOCTH U YTOOBI
pazo0paThCsi B 3TOM, YK€ HEJOCTATOYHO OBITH OMOJIOrOM, a HYXHO
ObITH emie u GusukoM. Ho moka Hayka pa3zieneHa Ha 000co0IeHHBIE
JTUCIUIUIMHBI, MOHATH 3TO OyAeT MpakTUYeCKH HEBO3MOXHO. BoT
TAKOM XapaKTEPHbIN TPUMEP.

VY4yeHble N0 HEOOpPa3yMEHHIO, OOYCIOBIEHHOMY pa3BUTHEM
WH()OPMAITMOHHBIX KOMITBIOTEPHBIX TEXHOJOTUM, yOemuau ceos, 1a u
BCEX OCTaJbHBIX B TOM, uTo B Mosiekyne JIHK, sxoObl, 3amucana
uH(pOpMaIKS O CTPOCHHH BCETO OPTaHU3Ma, BILIOTH JI0 OTIACIEHOTO
BOJIOCKA W Pa33BOHIIIA HA BECh MHUP O pacHim(poBKe MPOrpaMMHOMI
3aMiCcH TEHOTHIIA YEeJIOBEKa, JIETKOMBICICHHO o0emas co3/aTh
BBICOK02()(DEKTUBHBIE JICKAPCTBA OT JIFOOBIX OOJIe3HEH.

K coxanenuio y mpupojabl HET MPOTrPaMMHCTOB U Majo KTO
3HAET, YTO TO, YTO Ha3bIBAETCSI FTEHOTUIIOM YeJIOBEKA, TPAKTUUECKH HE
OTJIMYAETCS OT TeHOTUIIA OOBIYHOTO YepBs. Tem Oojiee uTo /i 3aucu
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TAaKOT0 KOJIMYECTBa HH(POpPMALUU IMOHATOOMIICS OBl HOCHTENb BO
MHOT0 pa3 MPEBBILIAIONINI pa3Mephl YeT0OBeKa.

[TosTomy B peanbHOCTH MoJiekyna JIHK mpencrasmsier coboit
BCEro JUIIL OenkoByto (opmy i "MITaMOOBKH' MOJIEKYJIBI
MPOTENHA, U3 KOTOPOr'0 CTPOUTCS OpraHu3M. DTa popMa COCTOUT U3
MaTEepPUHCKOHN U OTLOBCKOH "TOJIOBUHOK "' ¥ IOTOMY MOJIEKYJIa Oerka,
"oTmITaMIIOBaHHAas" B HEW, UMEET MHOKECTBO CXOJIHBIX CBOMCTB, KaK
C MaTepUHCKUM OEITKOM, TaK U C OTIOBCKMM. Ho, HECMOTps Ha 3TO,
HU C TeM, HU C JPYTUM OEJIOK IJ10]]a HECOBMECTHUM.

Monekyna mpoTenHa COACPKUT B ceOe 00Jiee THICSYN aTOMOB,
a KOJIMYECTBO BapHAHTOB pACIOJIOXKEHHUS aTOMOB B MOJIEKYJe
MpOTEMHA HACTOJBKO OTPOMHO, YTO Ha 3emJje, 3a BCIO HCTOPHIO
SBOJIIONMA OPTraHUYeCKOW "KM3HU', HE MOIJIO OBITh JIBYX JKHBBIX
CYIIECTB C OAMHAKOBBIMU MOJIEKyNIamMu Oenka. M [y MeTuIuHbL 3TO
pazHooOpa3ue OENKOB SBISIETCS JTOCTATOYHO OOJBIION MpoOIeMoin
IIpU IIepecaike OPraHoB, U3-3a UX HecoBMecTUMOCTH. Ho ¢ npyrou
CTOPOHBI 3Ta HECOBMECTUMOCTH SIBIISIETCS OCHOBOW MeEXaHHM3Ma
UMMYHHTETA.

CyTtb npo0aemMbl HECOBMECTUMOCTH 3aKJIIOYAETCSI B TOM, UTO
NepecakeHHBIM OpraH, CHOPMHPOBAHHBIA MOJIEKYJaMU APYTroro
Oenka, B OpraHu3Me€ pEUUIIUEHTa HE CMOXET HOPMAallbHO
¢byHk1oHUpoBaTh. OH HE CMOKET y4acTBOBATh B CUMOHMO3€, TOTOMY
YTO TPOAYKTHI KHU3HEACITENLHOCTH €r0 KIETOK, POJHBIC KIETKH
OpraHW3Ma pEIUNUeHTa HCIOJIb30BaTh HE CMOTYT, a cam
MEepecaXECHHBI OpraH TaK € HE CMOXET HCIOIb30BaTh OTXOJbI
KU3ZHEJEATEIIbHOCTH POAHBIX KJIETOK OpraHm3Ma. A CleloBaTeIbHO
KJIETKHU MEePECakeHHOT0 OpraHa He CMOT'YT HOPMaJIbHO Pa3MHOKaThCs
U OH MOCTETIEHHO OTOMpET.

BoT mosTtomy nerdye Bcero MNpUKUBAIOTCA OPTaHbl OJIM3KUX
POJCTBEHHUKOB, KaKk HanOoJee COBMAJAIONINE MO CTPYKType Oelka.
Ho Bce paBHO mpuxoauTcs ymoTpeOisTh Iperaparhl, CHIKAIOIINE
HECOBMECTUMOCTh, CO3/IaHHBIC KPOMOTJIMBBIM TPYJOM MEIHUKOB U
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OHMOJIOTOB, TIO CYTH METOJIOM "Hay4HOTr0" ThIKa. DTO, TAaK HA3bIBAEMBIE
AHTUOMOTHKHU, MEXaHU3M JEHCTBHSI KOTOPHIX OHOJIOraM MPakTUYeCKU
HEU3BECTEH, MTOTOMY YTO OH JIEKHUT HE B IJIOCKOCTU OHOJIOTHH, a
cKopee B 007acTH (PU3UKH. ..

Kak yxe Obl10 CKa3aHO BbINIE, pa3BUTHE OpPraHU3Ma, U HE
TOJILKO  BHYTPUYTPOOHOE, TIOMYMHEHO MPOCTHIM (PUINYECKUM
3aKOHaM M 00YCIIOBJIEHO CBOWCTBAMH CpeEJibl, B KOTOPOH MPOUCXOHUT
npouecc ero pasButus. OmnucaTb 3TOT NPOLECC, HA KOTOPBIA Yy
IPUPOIBI YIIUIO OTPOMHOE KOJIMYECTBO BpEMEHH B HEOObIION padoTe
HEBO3MOXHO. HO MOHATH 001IMi1 IPUHIUI HECTO0XKHO, TEM Oo0Jiee UTo
MPUPO/Ia HEU3MEHHO MOBTOPSIET €T0 NMPU BHYTPUYTPOOHOM Pa3BUTUHU
Ka)KZI0r0 HOBOT'O OpraHu3Ma.

Haynem c TOoro, 4ro MarepuHcKasi M OTIIOBCKas IOJIOBBIE
KIIETKHA, HE CIOCOOHBIE K JENCHHUIO, COSAMHUBIINCH, OOpa3yroT
KJIETKY, OOJIaZIaloNIyI0 TakoW CIOCOOHOCTBIO M KOTOPYIO YYEHBIE
Ha3bIBAIOT CTBOJIOBOW. [IuTanue oHa moilydaeT 4depes3 IUIALEHTY, K
KOTOpPOM  TpUKperieHa M KOTOpas  IpeJICTaBisieT  coOoi
MOJYIPOHHUIIAEMYIO 000JIOUKY, MPEMSATCTBYIONIYI0 CMEIIMBAHUIO
KpOBHM IUIOAA M KPOBH MaTepu, HO TMO3BOJISAIOLIYIO KHCIOPOIY M
IpYT'UM BellecTBaM OeCTpensTCTBEHHO NPOHUKATh 4yepe3 Hee U3
KpPOBH MaTepH B KPOBb IUI0J]a HE CMEIINBAsICh.

[lo Mepe yBenuueHUsi KOJMYECTBA KIETOK B pe3ysbTare
JIeNIeHHsl, KJIeTKH HaXoJAsAIMecs Ha nepudepun BAAIH OT IUIALEHTHI,
MIOJIy4arOT MEHbBIIIE MUTATENBHBIX BEIIECTB U BBIHY)K/IEHBl YaCTHYHO
MCII0JIb30BaTh OTXO/IbI JEJIEHUSI COCEJHUX KJIETOK, KOHTAKTUPYIOIUX
HEMOCPEACTBEHHO C TUIANeHTOH. YTo, COOCTBEHHO M MPUBOAUT K
BO3HUKHOBEHHUIO MEX1Y HUMH TaKOTO SIBJICHUS, KaK CUMOUO3.

Jloka3aTenbCTBOM TOTrO, YTO CIEUMaTu3alusl KIETOK U
dbopMHUpOBaHKEe OpPraHW3Ma, B OCHOBHOM, OOYCJIOBJICHO CpeIoH, B
KOTOpPOM OH pa3BHUBACTCS, a HE KaKOW-TO TaM MHU(HIECKOH
"mporpammMHoii 3anuceio” B JIHK, MoxeT ciykuTh TOT (pakt, 4ro y
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OJIHUX M TE€X K€ POAMUTENECH MOIYT pOXKIaTbCsi KakK "HOpMajbHbIE"
JETH, TaK U JETU C PA3INYHBIMU OTKJIOHEHUSIMHU.

A Tak ke W TOT (HaKT, YTO NTHUILI U OCOOCHHO PHIOBI
MPOJIENIBIBAIOT OTPOMHBIM MyTh K MECTY OTKJIaJbIBAaHUS HKPBI U
BOCIPOM3BOACTBA  MOTOMCTBA.  JTa  NpHUBBIYKA  TaK  XkKe
chopMHpoBaach MHOTOJIETHUM MPOIECCOM 3BOJIONHMU IO Mepe
pacmpeHus: apeana oOurtaHusi. M1 oHa coxpaHsercs, OTOMY 4YTO
SIBIIIETCS. TapaHTOM CTaOWiIbHOCTH BuAa. CTaHOBHUTCS TMOHSTHO,
moueMy TIpU  PE3KOM U3MEHEHHWU  YCIOBUS  OOWTaHHS U
COOTBETCTBEHHO IMUTAHUS, TPOLIECC IBOJIIOLINU PE3KO aKTUBU3UPYETCS
U BO3HHMKAeT MHOKECTBO MYTallui, MPUBOIALIMX K HOBBIM BHUIaM
0ose3Hel.

A ecnu Obl HeKasl TeHETHYECKasi IporpaMma pa3BUTHs Oblia
"3anucana” B JIHK kieTku, TO cymecTBoBana Obl BO3MOXHOCTb
BBIPAIINBATh JKUBbIC OPraHU3MBI U3 C€IWHCTBEHHOW €ro KIIETKH, B
npoOupke ¢ muraTenbHOU cpefoi. M1 moToMcTBO, BhIpalieHHOE U3
OJIMHAKOBBIX KJIETOK, OBbLIO ObI aOCONIOTHO WIEHTUYHBIM, HO B
PETbHOCTH Ja)ke OJIM3HEUbl MMEIOT 3aMETHBIC OTJIMYHS JAPYr OT
Apyra.

W Takue opraHu3mbl ObUTM OBl JIMIIEHBI BO3MOXHOCTHU
MyTallMii ¥ JaJdbHEWIIEro pa3BUTHUS M  COBEPIICHCTBOBAHUS.
EcrectBenHo, uTo n3Mensia kakue-to ydactku JIHK kmetku, MoxHO
BJIMSATH Ha CTPOCHHE MOJICKYJBbI O€TKa MONyJYarolerocs: OpraHu3ma,
OJIHAKO TAaKO€ CJIENOe BMEMIATENIbCTBO MOXKET TMPUBECTH K
HENPUSITHBIM JIJISl Y€JI0BEKA MOCIIEICTBUSIM.

Beov npupooa 6e3ncanocmno omceueaem HeyoauHbvle
KOoMOuUHauuu yice Ha HAYAILHOM Imane.

[Ipomuie Bcero npociaeanTsb NpoIiece CrennaaIn3anuy KJIeTOK Ha
npuMmepe ¢ pacteHusmu. Cems 000ro pacTeHus, nomajaas BO
BJIQXHYIO cpeny, mpopactaeT. To ecTh ero KIeTKH HayMHaIoT
NIEeNUThes, 00pa3ys pocTok. [lurarenpHbIe BElIECTBa AJs JCICHUS,
NOCTYNAlOT IO CTBOJIy BBEPX, COIVIACHO ONHUCAHUIO B rase [ri.l11].
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Haunbosiee MHTEHCUBHO JieNIEeHHE KJIETOK IMPOUCXOAUT B CEPIIICBHHE
CTBOJI4, TJE€ NPOXOAUT OCHOBHOM IIOTOK IUTATEJIBHBIX BEIIECTB.
[TnTaTenbHBIE BemECTBA JIETKO IOJHUMAIOTCA BBEPX IO PBIXJION
CEepALIEBUHE, CTUMYIHUPYs POCT pacTeHHs, oOpa3ys HOBble BETBU U
JIUCTBSL.

Ecnmu 6p1 B JIHK kineroxk Haxoauiach HeKas HporpaMma
pa3BUTHs, TO JEpeBbsS OJHOM MOPOABI ObUIM OBl COBEPIICHHO
OJIMHAKOBBIC MO CTPOCHUI0. OHU UMENH Obl OJJMHAKOBOE KOJIHMUYECTBO
BETOK, UX KOH(PUTypaluio U IIOTHOCTh. OHAKO BHEUIHHUE YCIOBUS
BHOCAT CBOM KOppeKTHBBI. KieTku, Haxonsmuecs Ha nepudepu,
[IOJIy4alOT MEHBIIEC IHUTATENbHBIX BEIIECTB W MM IPUXOTUTCS
HCIIOJIb30BaTh OTXOZBbI KU3HEAEATEIBHOCTH CEPIALEBUHHBIX KIIETOK,
MO3TOMY OHH MEHBIIE O pa3MepaM M o0pasyroT Oojiee IIOTHYIO
JIPEBECUHY.

MuHuMaIbHOE KOJIMYECTBO MUTATEIbHBIX BEILIECTB MOIYYatOT
KJIETKW HapyXHOTO CJIOSl, KOHTAaKTUPYIOLIUE € BO3AyXOM. OHU COXHYT
U OTMHUpAIOT, 00pa3zys kKopy. Kpome Toro pasiauuusi B OCBEUICHUU
OPUBOJUT K TOMY, YTO C OCBEIIEHHON CTOPOHBI YBEJINYUBAETCS
KOJINYECTBO BETOK. I30BITOK NHUTATENbHBIX BEIECTB M BIaru B
CEpILEBUHE MPUBOJUT K TOMY YTO B HEW HAYMHAIOT Pa3BUBATBCS
pa3nuuHble OakTepuM U IUIECHEBbIE TPUOKH, MPHUBOASIIME K
3arHMBAHUIO U THOENH JiepeBa.

[TpumMepHO Tak jxe 00pa3yercst U KoXKa Y )KUBOTHBIX. DTO CIOMH
OTMEPIINX U 3aCOXIINX KIETOK, KOTOPBIH MpPeJoXpaHsIeT rITyOuHHBIC
KJIETKH OT BbICHIXaHUS U TuOenu. OXUBUTH 3TH KJIETKU KaKUMH-TO
KpeMaMHi WIH Ma3siMH HEBO3MOXKHO. Jla 3TO HE HY)XHO U OIACHO.
KreTkn, He 3alMIICHHBIE KOXKEH, JIETKO MOBPEXKAAIOTCS U CTAHOBSITCS

MUIIeH pa3IMyHBIX, JIETKO MPOHUKAIOIIMX B HUX OaKTEpUi. ..
etk

Kak yxe ObI10 CKa3aHO BBINIE, C TOYKH 3PCHHS HACTOSIIEH
TEOpHH, "JKU3HB" - 3TO YUCTO OBITOBOE WJIM PEIUTHO3HOE TMOHSTHE,
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OOYCIIOBJICHHOE JPEeMyYHM 3a0IyKJIECHHEM, YTO B MaTepHATLHOM
TEJIe YEJIOBEKA MJIM KUBOTHOTO CYIIECTBYET HEYTO HEMATEPUAIIBHOE,
KOTOPOE U JENaET €ro "KUBbIM".

Ha camom e pene, >XMBOM OpraHu3sM — O3TO IPOCTO
OMOJIOTHYECKUN MEXaHU3M, CJIIOKUBIIUNCS B PE3YIIbTATE NITUTEIHLHON
HBOJIIOIIMA MAaTEpUH, B KOTOPOM C(HOPMHUPOBAIUCH U JCHCTBYIOT
MHOECTBO ABTOMATUYECKUX, B3aUMOCOTJIaCOBaHHBIX u
NOAJICPKUBAIOIIUX JIPYr Jpyra MpPOLECCOB, MOMAYUHSIONINXCS
MPOCTOMY U €AMHCTBEHHOMY (PM3NYECKOMY 3aKOHY — BTOPOMY Havay
TepMOJMHAMUKHU. W HU4Yero ">KUBOro" B HEM HE COJACPIKUTCSI.

Ero BmosmHe MOXHO CpaBHUTH, HampuMmep, ¢ paboTalOIUM
JBUTaTelIeM  BHYTPEHHEIO  CrOpaHHsi, B  KOTOPOM  TaKxke
OCYLIECTBIISIFOTCS  TaKME€  B3aUMOCBS3aHHBIE  ABTOMAaTHYECKHE
MpollecCchl, Kak IoJaya TOpPIOYEro, CMEIIMBAHUE €ro BO3IAYXOM,
cKaTUe B UWIMHAPAX, MOKUTAaHME CMECH B HYXHBIA MOMEHT,
CHHXPOHHOE OTKpBIBAaHUE M 3aKpbITHE KIJIAMAHOB M Tak jganee. U
MO3TOMY pPalOTAIOUIM JBUTaTeNb, KakOW-HHOYIb MEepPBOOBITHBIN
JIUKapb ¢ OCTPOBOB TyamoOTy, BIIOJHE €CTECTBEHHO MOXXET CUUTATh
JKUBBIM.

Tem Oomee, 4TO0 O0BEAMHUB €ro C HEMTIHOW BBIIIKOM,
He(TENEpEeroHHbIM  anmaparoM W aBTO3AMpaBIIMKOM, MOKHO
3aCTaBUTh €ro padoTaTh aBTOMAaTHUYECKH, O€3 yyacTHs 4ejoBeKa, 110
TEX NOp, NOKA OH HE U3HOCUTCA U 3arjoxHeT. To ectb ymper. To xe
camMoe TPOUCXOIUT U C JOObIM opraHuzMoMm. COOH OIHOTO WU
HECKOJBKMX  MpOILIECCOB,  HApPYyIIAeT HUX  COIJIaCOBAaHHOCTb,
OTTOYEHHYI0 MWUIMOHAMHU JIET HBOJIIOIUMU M, B KOHEYHOM HTOTIe
NPUBOAUT K OCTAHOBKE BCEX IMPOLECCOB, IPOUCXOAANINX B
OpraHu3Me.

[IpaBoa nBurarens JErk0 OTPEMOHTHUPOBATh, JOCTATOYHO
3aMEHUTh KAaKue-TO JETAJd WM TMOYUCTUTh KOHTAKThl, 4YTO C
OCTaHOBUBLIMMCSI OPTaHU3MOM He Bcerja nojy4daercs. [loromy uto B
OMOJIOTMYECKOM OpraHHU3Me, ITOYTH CPa3y K€ HAYMHAIOT peodiagaTh
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JpyTrHe MPOLECChl CHHTE3a, ACTAIONINe PEaHNMAIUI0 HEBO3MO)KHOM.
Teno yenoBeka, Tak ke Kak U JIIOOOr0 APYroro KUBOTHOTO, 110 CYTH,
IpENCTaBIsieT CO00H COOOIIECTBO, HAXOMSAIIUXCS B CUMOUO3e
MHO)KECTBA MHOTOKJICTOYHBIX OPraHH3MOB (OpraHoB), KOTOpBIC
O0BETMHUBIINCH B TPOLIECCE DBOJIOIMHU, PA3BUBAIMCH COBMECTHO H
HaBCerja MOTEePsUTd CaMOCTOSTENLHOCTh. [10 CyTH, 3TO peanu3arus
TOTO XK€ CaMOr0 IMPUHIMIIA CUHMe3d, TOIbKO Ha 0oyiee BBICOKOM
YPOBHE OpraHU3aIMU MAaTCPUH.

Cam MexaHM3M JIeHCTBUSI CUMOMO3a JIOCTATOYHO MPOCT ISt
HOHMMaHus. J[Ba WM HECKOJIBKO MHOTOKIETOYHBIX OPraHWU3MOB,
CBSI3aHHBIX CHMOHMO30M, HCIIONB3YIOT OOJIBINYI0 YacTh IPOJYKTOB
JKU3HENISSITEIbHOCTH APYT Ipyra (OTXOABI HIIH IPOCTO AEPHMO), KaK
CTPOHMTENIbHBIA MaTepuan sl ce0s, YTO B HTOre MPUBOIHUT K
YMEHBIICHUIO TMOTPEOJICHUS MUINM W JHEPTUH M3 OKPYKaIoIIeH
Cpensl.

W dro, COOTBETCTBEHHO, JaeT ropa3io  OOJBIIYIO
HE3aBHCUMOCTh OT BHEIIHHX NPHPOIHBIX YCIOBHHA W TIO3TOMY MBI
MOYEM JIOBOJILHO JUITMTENBbHOE BpeMsi 00X0auTcs BooOIIe 0e3 MUIIH.
B npoTHBHOM cily4ae IpH OTCYTCTBUM CHMOMO03a, HAM MPUXOIUIIOCH
OBl MOCTOSTHHO YTO-TO JK€BaTh. A TaK, KJIETKH OPraHOB BO BpeMs
IIEPEPHIBOB B IUTAHUHM OOXOMATCS OTXOJAMH IKU3HEICSTSIBHOCTH
JIPYruX KJIETOK OpraHu3Ma, IOCTYNAalLIIMMH B KpoBb. B mpupoze,
NPaKTHYECKH UCTIONB3YETCSI BCE U HUYETO HE POMaaaeT MPOCTO TaK.

XKemunas xenesa, HapUMeEp, UCIOIB3YET IS ICICHHUSI CBOUX
KJIETOK, a 9TO e€ OCHOBHAs 3a/1a4a, MPOIYKThI JKU3HEACATECIBHOCTH
KeJy/Ka, TOCTAaBsIeMbIe MOTOKOM KPOBH M B KauyeCTBE OTXOOB
BBIICIISICT JKEeIYb, KOTOPYIO JKEIMYIOK B CBOIO OYEpEllb, HCIIOJIB3YeT
ISl TIepepabOTKU HEKOTOPBIX MPOAYKTOB NuTanus. Ecinu ynanurte u3
OpraHu3Ma JKEITYHBIH IMy3bIPb, XKEITYyJOK HE CMOXET HCIOJIb30BaTh
HEKOTOpHIC BEIIECTBA, B PE3YJIbTATe YErO YEJIOBEK, XOTS U Oyner
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XKHUTb, HO OyIeT BBIHYXJEH OrpaHHYMBaTH ceOsl B yNOTpeOIeHUU
HEKOTOPBIX BUAOB MUIIIH.

[ToBpexxaeHue cepalia HEeMEAJIEHHO MPUBOAUT K CMEPTH, TaK
KaK cepJle BBHIIOJHSAET OYeHb BAXKHYIO (YHKIUIO MO IMepeKayke
kpoBU. M XOTS 3Ta QyHKIMS O4YeHb Ba)kHa, OHA TEM HE MeEHee,
JOCTaTOYHO MPOCTa M IMOATOMY CEpJIe JIETKO MOXHO 3aMEHUTh
MEXaHUYECKUM IPOTE30M — IPOCTHIM HAcocoM. UTo, COOCTBEHHO,
YK€ JIOBOJILHO YCTCIIHO HAYMHAIOT JeNaTh Meauku. [loBpexneHue
MEYCHHU, TaK K€ CMEPTEIHHO OMACHO, TaK KaK MPOAYKTHI (OTXOJIbI) €€
KU3ZHEJEATEIIbHOCTH — 3TO OO0JbIIOE KOJIWYECTBO Pa3zHOOOpa3HBIX
BEIIECTB, KOTOPbIE MCIONb3YIOTCS IPYrUMHU OopraHaMu. be3 neuenu,
OYeHb MHOTHE OpraHbl MEpPecTaHyT IOIy4aTb HEOOXOAUMBIE UM
OTXOJIbI €€ )KU3HEIeATEIbHOCTH, YTO OYEHb OBICTPO PUBENET K cOOI0
Y OCTAHOBKE JIPYTUX CBS3aHHBIX C HUM MPOIIECCOB B OPTaHU3ME U €TI0
"cmeptn.

[losToMy 3aMeHUTh TMEYEHb KaKUM-JIMOO YCTPOICTBOM,
CKOpee BCEro He IMONY4YUTCS HHUKOTAa. To ecTh JI00ble OpraHbl
Hamero Tena "03a0oueHbl" JIMINL TEM, YTOOLI JENUINCH U
Pa3MHOXAJUCh TOJBKO HMX KJIETKH U MM TIIIyOOKOo Oe3pa3inyHa
KU3ZHEJEATENIbHOCTh JIpyrux opraHoB. OpHako B pe3ylbTaTe
JUINTETILHOW 3BOJIONUH, CPOPMHUPOBATINCH HACTOIBKO MPOYHBIE
B3aMMOCBSI3M MEKIy HUMH, YTO JTFOOOM COOM B OHOM OpraHe, cpa3y
K€ OKa3bIBAaCT BIUSHUE HA JPyTHE.

Korma yueHwsle cMOryT aeTalbHO pa3oOpaThCsi B pabore
OpraHOB HAINIEro Tela, BOT TorAa 030 BCAKHX JIUMOBBIX
pacugppoBoK HECYIIECTBYIOILETO TE€HETUUYECKOT 0 KoJa,
NEHCTBUTENBbHO, TOSBUTCA  BO3MOXHOCTH  CO37aBaTb  OYEHb
3¢ peKTUBHBIC IEKAPCTBA OT PA3TUIHBIX 00JIE3HEH. XOTS MOTHOCTHIO
n30aBUTHCS OT HUX YEJIOBEYECTBY HE yaacTcsl HuKoraa. OcTaHOBUTH
9BOJIIOIMIO MaTepUU HEBO3MOKHO, @ BOSHUKHOBEHHE 00JIe3HEH — 3TO
MPUHIIMITAATIHFHO 3aKOHOMEPHOE €€ CIIEe/ICTBUE.
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Jlornueckoe pa3BUTHE HACTOAILICH TEOpUU HEH30EKHO
MPUBOJIUT K COBEPUICHHO OLIEIOMIISIIONIEMY BBIBOY, YTO TO, YTO MBI
Ha3bIBa€M '"JKU3HBIO", )KU3HBIO U HE SIBJISIETCSI, @ SIBJIAETCS TPOCTHIM U
3aKOHOMEpPHBIM  CJIEICTBUEM  IIpollecca HBOJIIOLMHU  MaTepuu
BCeIeHHONH. U TONBbKO HEMOHMMAaHHEM JTOro OOCTOATEILCTBA
OOBSCHSICTCS TO, YTO €Il MHOTHE YYEHBIC-TEOPETUKH JI0 CHUX TIOp
0e3yCIeNTHO TMBITAIOTCS HAWUTH pa3ragky OTIUYUS JKUBOTO OT
HEXHUBOT0, M0 CYTH, JIOMSICb B OTKPBITYIO ABEPb.

[ToTomMy 4TO TaKOTO OTIIUYUS HPOCHIO HE MOdcem Obimp. Tak
K€ COBEpUICHHO SICHO, 4YTO YHHUYTOXXUTh JKU3Hb, KaK IMpOLEcC
SBOJIIOIIMM MaTepHUH, HEBO3MOKHO, TO3TOMY JHOObIE U3MBIIIJICHUS O
KOHIIE CBETa ABJISAIOTCA OpeloM cuBOi KOObUTBI. bosee Toro, mporecc
SBOJIIOIMA HE OCTaBISIET HUKAKOM, JaXXe MHUKPOCKOMUYECKOM
BO3MO>KHOCTH CYLIECTBOBAaHMSI HEKOEro BhIcuiero TBopua. IIpocto
MOTOMY, YTO IPUPOJIE OH HE HYKEH.

N TonpkO HEBEXECTBO W  JIETCKasi OrPaHHUYEHHOCTH
YEJIOBEUECKOr0 pa3dymMa IMpuBelia K BO3HUKHOBEHHMIO HAaWBHBIX
CKa30YHbIX YUYEHUH O HEKOEM BBICHIEM CYILIECTBE, KOTOPOE, KAKUM-TO
HEBEPOSATHBIM 00pa30M, CO3aJI0 3TY BCEJICHHYIO U ""COTBOPHIIO" BCE
"x)uBOE", TOMECTUB €Tr0 Ha IUJIAHETy C KOM(OPTHBIMHU YCIOBHSIMHU
MpoXuBaHUsl. AOCYpPIHOCTh 3THX yYE€HUW CTAaHOBHUTCS OYEBHIHOM,
€CJIM 337aTh aBTOpPaM U UX MOCJIeI0BaTesIM apy MPOCTHIX BOIIPOCOB.

Bonpoc nepewiii: A st 4yero, cOOCTBEHHO, BCEMOTYIEMY
CaMO/IOCTaTOYHOMY CYIIECTBY, KOTOPOE HU B YEM HE HYXIACTCS, STOT
reMOpPpOl C YeJIOBEYECTBOM, KOTOPOE TOJIBKO U JENaeT, 4YTO
MIOCTOSIHHO BOIOET, IpaOUT M yOuBaeT npyr apyra?

H eonpoc émopoii: A 4to, y 3TOro BCEMOT'YIIIET0 CYIIeCTBa HE
XBaTWJIO yMa pelHTh AT MOpoOJeMbl emle Ha  CTaguu
npoekTupoBanusi? OTCYTCTBUE OTBETOB Ha 3TU BOMPOCHI I0KA3HIBAET,
YTO 3TO BCEMOTYIIIEE CYIIECTBO HE OoJiee ueM 1101 yoorou ¢haHTa3zuu
JIO/Ied, CO3MIaBIIMX €ro 10 CBoeMy 00pa3y u noaobuto. Beputs B 10,



Anexcandp BECEAOB

YTO OSTO BCEMOTYIIEe CBEPXPAa3yMHOE CYIIECTBO MOXKET OBITh
NPUMHUTHUBHBIM U JKECTOKUM, KaK MEPBOOBITHBIM JUKapbh, B BBICHICH
CTEeMeHH Heseno u 6eccMpicieHHo. boiiee Toro HecMOTps Ha TO, 4TO
9TO CYHIIECTBO OOEMIAeT JIIOAsIM BEYHOE OJIaKEHCTBO B 3arpoOHOM
MHUpE, YTO-TO HHUKTO OCOOEHHO HE€ CHEIIUT BOCHOJB30BaTHCS ITHM
00CTOSITENIECTBOM, 2 COBCEM JIayK€ HAOOOPOT OYCHH MHOTHE YUCHBIE
ObIOTCA HaJ pa3pabOTKOW METOJOB IPOJUICHUS CBOErO OpEeHHOIo
CYIIIECTBOBAHMS HA TOM CBETE.

[TpiTasich MOYEMY-TO KaK MOKHO JIOJIBIIE OTTSIHYTh MOMEHT
MOJIyuYeHUsT BEYHOro OnaxkeHcTBa. /[ 3TOro paxke mpuaymMain
KpUOTEHHBIE KaMephbl, IIe 3aMOPOKEHHBIE TPYIIBI BaXHBIX (C TOUKHU
3peHUs ITUX MOKOHHUKOB) 0c00, OyIyT XpaHUTHCS A0 TE€X MOp, MOKa
YeJIOBEYECTBO HE HaWJEeT crocoba BBUICUYUTh UX U OXKHBHUTh. A Bce
MOTOMYy, YTO JaXke caMmble TJIYOOKO BEpPYIOUINE PEITUTHO3HbBIE
¢danatuky, B TIyOMHE JyIIM COMHEBAIOTCSI W MYYAlOTCS TOH
HEU3BECTHOCTHIO, KOTOPAst 0’KUIAET MX TOCIIE CMEPTH.

Benp uenoBek coznan cebe 60ra MUMEHHO U3 CTpaxa CMEpPTH, U
Make TOMHUMAsCh IO JIECTHUIIE IO3HAHUS, OH BCE IBITACTCS
COBEpIIEHCTBOBATh CBOIO MPUAYMKY. BmecTto Berxo3aBeTHOro u
OpUMHUTUBHOTO  OOKecTBa,  Temepb B MO3Tax  MHOTHX
MICEBAOTPAMOTHBIX BEPYIOIIUX (QUIYpUPYET YK€ HEKUH, Kak UM
Ka)KETCs, BIOJHE "HAY4YHBIM' BBICIIMN pa3yMm, OOMTAIOMUNA JUOO B
riyOMHax BCENEHHOH, JMO0 B KAaKOM-TO MapajuleIbHOM MHpE H
KOTOPBIHA, MO-BUAMMOMY, OT CKYKH CO3[al 4YeJOBEKa B KAaKUX-TO
CBOMX HEIMOHATHBIX IeNsX. Ho TyT BO3HHMKAET JIOTUYHBIA BOIPOC, a
KTO K€ co3/all camoro oora..?

"Xu3Hp", KaK yke ObLJIO CKa3aHO, 3TO CIEJCTBUE Ipoliecca
SBOJIIOIIMM MAaTE€pPUM U TMPOLEcC 3TOT OECKOHEYeH. A KellaHue
MPOJTUTh TO, YTO YK€ caMo Mo cebe OECKOHEYHO, TIYyNo W
OeccmbiciieHHo. KaXkipiit uenoBeK Wiv )KUBOTHOE, KaK MaTepraIbHbII
OMOJOTUYECKHUI MEXaHU3M, MTOCTOSIHHO BOCIIPOU3BOIUTCS MIPUPOIOI
3aHOBO U Ja)K€ HE 0CO3HABast TOTO, TIO CYTH, MPOKMUBAET OECKOHEYHOE
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KOJIMYECTBO 'KM3HEW'"' Ha OECKOHEYHOM MHOXECTBE OOHUTACMBIX
MJIAHET BO BCEJIEHHOMW. M HauMHasg Kaxayro HOBYIO "JKW3HbB'" C HYJIS,
OH (PU3MYECKH HE MOXKET MOMHUTb, HU MpENbIAyIIHe XU3HU, HU
MECTO, TJI€ OH YK€ KOI'/1a-TO M. DTOT HEOOBIYHBIN BBIBOJ, 110 CYTH,
000CHOBBIBaeT OyAau3M, KaK HMHTYUTHBHOE U TIOYTH HaydyHOE
MHUPOBO33pEHUE C "pEUHKapHaLUEl" MaTepralbHOIO TeNa.

A TO, 9TO JIOAM, CAMH TOTO HE IMOHUMAs, Ha3bIBAIOT JIYIIOH,
TaK d3TO TMPOCTO HAalle CO3HAHUE, SBISIOIIEECS] CBOMCTBOM
BBICOKOOPTaHM30BaHHOW MaTepuu, (HOPMUPYIOIIUMCS B PE3yNIbTATEe
BOCIIUTAHUS M O0y4YeHUs, 0ECCIETHO HMCYE3aIoIero TOCIe CMEPTH
opranuzma. M xots co3Hanue wim "myma" co cMepThio OeccieaHo
MCYE3aeT, ITO HE UMeET aOCOIIOTHO HUKAKOTO 3HAYEHUS], IOTOMY UTO
OHO Tak ke chopMUpyeTcs 3aHOBO B HOBOM Tene. U st aToro He
notpedyeTcss Hu Oora, HU JbsIBOJIA, HU BBICIIETO pazyma. [[ist aToro
BIIOJIHE JIOCTATOYHO POJUTENEH U 1e1aroros.

CMmepTh BeOb TOJNBKO C TOYKM 3pEHUS TIOKa  €Ile
HEBE)KECTBEHHOT'O YETIOBEKA, SBIIICTCS Tpareauei, sl MPUpPOIbI XKe -
TO 3aKOHOMEPHOE SIBJICHHE, IPOUCXOJSIIEEe TIOBCEMECTHO W
MOCTOSIHHO, TaK e, Kak MW pOXJAeHHe. ITO HeoTbemjemas
COCTaBJISIIOLIAs Tpollecca 3BOJIONMU Marepuu. B Hamem Terne
KOKIYI0O MUHYTY YMHUPAIOT THICSYM KIETOK. W Kaxaylo MHUHYTY
TBHICSIYU KJIETOK POKJAIOTCSI BHOBD.

Jlumip pasymHOE Oco3HaHuE TOro (hakTa, 4TO CMEPTh ATO
Hen30eKHOE CIIEJCTBHE MPOIlecca IBOIONNH, IPUBEAET K TOMY, UTO
OHa npecmanem CMpPAWIUmMy J1H00CH C80ell HEeU38eCHIHOCHbIO U
0e3b1cX00HOCmbIO, 4 CmaHem 60CHPUHUMAMBbCA NPOCMO KAK
00caoHasn Heu3deHcHoCmb.

JlocagHasi, He CTOJILKO OTOMY UYTO B HOBOM JKHU3HH, HE TOJILKO
BCE HY)KHO OyZIeT JieaTh 3aHOBO - CHOBA YUUTHCS FOBOPUTH, XOJIUTH,
YUTaTh, 3aBOJAMTH ApPY3€H, a CKOJBKO MOTOMY, YTO B CIEAYIOLIEH
JKU3HU BEPOSITHOCTH HAIIETO TMOSBJICHUS B OECKOHEYHOW BCEICHHOMN
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Ha TIUIaHeTe 3eMJid, HAaCTOJIbKO HHUYTOXKHA, YTO MPAKTUYECKH
HeBo3MOXkHaA. Korma denoBek, HAKOHEI-TO, IOMMET U OCO3HAET JTO,
OH COBEpIIEHHO TMO-APYroMy OYIET OTHOCHUTBHCSA, KaK K IKU3HH
BOOOIIIE, TaK U K KXKIOHU OTIEIbHON KU3HU B YACTHOCTH.

DTO YTBEpKIECHHE MOXKET, B HACTOSIIEE BpPEMs, MOKa3aTbCs
KOMY-TO IIMHHUYHBIM, TaK KakKk CKOpPOb MO TMOKOWHHWKY M CIIOBa O
HEBOCIIOJTHUMON yTpaTe, He OyIyT Ka3aThCs TAaKUMU TParudHbIMHU.
[loromy 4ro mroau, yMmepimide WIM TOruOmue B BOWHAX, B
karacTpodax, B KOHIUIArepsiX WU ryjiarax, B CUJIy TOTO YTO MaTepHs
BEYHA U HEYHMYTOKMMa, CHOBA U CHOBA KUBYT, U €CJIM HE CPEJIU HAC,
TaK Ha JAPYruX OOWTAaeMBbIX IIJIaHETaX OECKOHEYHOW BCEJICHHOM.
JKuByT make u HE 0CO3HABasi TOTO, YTO KOT/Ia-TO YK€ KHJIK U OyIyT
KUTh eImle He oauH pa3. Jlromu, ObIBIIME paHbIIe APHUCTOTEISIMH,
Heroronamu, [mrnepamu CranwHbiMU, pabaMyd W TATPULIUASIMU,
BO3MOJKHO, CETOAHS SIBJIAIOTCS HAIIUMHU JEThbMH, BHYKAMH WIIU
MpaBHYKaMHU, XOTsI HUKTO U HUKOTJIa 3TOTO HE Y3HAET.

Ho B cummy BeyHOCTH Marepuu, I3TO  aOCONIOTHAs
HEN30€)KHOCTh U YEIIOBEYECTBY CO BPEMEHEM MPHUCTCS PUBBIKHYTh
K 3TOMY M TEPECMOTPETh CBOE OTHOIICHHE K 3JI0ACSIM M THpPaHaM
nponuioro. M xoraa jat0in HAKOHEI[-TO OCO3HAIOT, YTO OHH, MO CYTH,
BOIOIOT CaMH C CO0O#, J00ble KOH(JIMKTHI W BOWHBI CTaHYT
OeccmbIcieHHBIMU. M TOT1a OTHOIIICHHE K TTAaMSATH TaKUX TeHUATbHBIX
monen kak Xpucroc, JICHHH U Ap., KOTOpbIE B YCIIOBHUSX CJErKa
NOYMHEBIIEH 00e3bsHbeH CTau 4YTO-TO TOHSUIM M Oe3yCIeuIHO
OBITAIUCh U KHYTOM M TNPSHUKOM BBIBECTH YEIOBEYECTBO Ha
HOPMAJIHBIA IYTh pa3BUTHs, u3MeHuTcsa. Ilpousoinger ato
OCO3HAHWE, K COXAJICHHWIO €Ie OYeHb HECKOPO, HO HEM30ekKHO
MIPOU30MUIET.

U nacmosawyro meopuio, Haoo nonaazams, nem uepez 500-1000,
xXomsa XxXomenocy 0vl HaAdeAmMbCA, YMO paHvuie, OyOoym u3yuams 6

HauanbHOU wKole. OHa OKOHUAMENAbHO U HaABCez0a YHUuUmMmoOs@cum ece
petucuo3nble u mucmuiecKue yuUenu. Huekomopble nRpU3HaAKu cnabozo
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O8uIHCCHUA K IMOMY, YHCE MONMHCHO 3aMemumsb )rce ceiiyac no
HeOvléalOMY, NO Cymu, NPEOCMEPMHOMY 6CHIECKY PEAUSUOZHO20
MpaKOﬂeCll}l U Heeercecmea, Komopble 06bl'-lH0 cyuaromcsa nepeo
CKA4YKOM npocpecca.

A celiuac MHe OOJIBHO U CTBIIHO 3a Poccuro, koTopast 6osbiie
JPYTUX MOTPSI3/ia B 3TOM HEBEKECTBE U MPAaKOOECHH.

Bbi6o0 wu3 ecezo ckazanHHO20 OUEHL ORMUMUCHMUYCH:
Yeno6eK, KaK CAONCHeUWUN aAGMOMAMUYEeCKUl MamepuaibHlil
00vekm, cgopmuposaguuiica MUNTUOHAMU JIem IGOJIIOUUU U
oonaoarowuil C0IUCMEOM COIHAHUA, HCUGCM 6E€YHO, NOCHMOAHHO
00HO6NAACH 8 6UOE MAMEPUATILHO20 Meld U HOIMOMY OH HUKO020a
He CMOJcem OKOHYamenbHOo nodedumsv HU 0ONe3HU, HU CMEPMDb,
MaK KakKk OHU AGIAIOMCA 3AKOHOMEPHBIMU COCHMAGIAIOUWUMU
npoyecca I80110UUU MaAMEPUU.

KcraTtn, nMeHHO ynydaronmecs, MprOIKaromuecs K MOYTH
CTepI/IHBHBIM, yCJ'IOBI/ISI JKHU3HHU, a BOBCC HE€ IIJI0XasA 3KOJOIrndycckKas
O6CTaHOBKa, yxce HpI/IBeJ'II/I K OCHaGHGHI/IIO 3allIUTHBIX MCXAaHU3MOB U
HIMPOKOMY PaCIPOCTPAHEHHIO CPEIU YETIOBEUECTBA AJIEPTUUECKUX U
pakoBbIX 3abosneBaHuid. [IpITasch M30aBUTHCS OT OAHHMX OOJE3HEH,
YEJIOBEUECTBO HEW30EKHO OyJeT MoJiydaTh Jpyrde W HaBEpHsSKa
Oosiee ctpamHbie. [loaToMy MpomIUTh OTACHBHYIO "KU3HB' pa3a B
MOJITOPA YEJIOBEK BO3MOXKHO U CyMEET, HO CTaTh OECCMEPTHHIM OH HE
CMOXET HHUKOTOa. HOTOMy YTO OCTAHOBUTH 3JBOJJIKOIIUIO MaTepI/II/I
MPUHIIUITAATHFHO HEBO3MOXKHO.

18. O CO3HAHHMU U NTAMSATH

Hepenko mnpuxoautcss uutath coduHeHUs GuimocodoB, u
OYCHb JPEBHUX, M HE OYEeHb, O CO3HAHUHM, KaK O HEKOeH
HeMaTepUalbHON CyOCTaHIIUM, CYIIECTBYIOLIEH I1e-TO B OPraHU3ME,
cama 1o ce6e. DTO MPOUCXOIUT OT HEMOHUMAHUS TOTO, YTO B IIPUPOJIE
HUYETO HEMaTePHUATBLHOTO HE CYIIECTBYET.
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Paccmampugeams uenoseueckoe co3Hanue Kak o0coodyio
udeanvuylo (HemamepuanvHyio) cyoOCMaHyuilo, NPUHUURUATLHO
OMIUYHYI0O Om  CYOCMAHUUU MAMEPUANLHOU, eCmb OaHb
PeUUOZHOMY Mpakobecuro u uodeanucmuueckou guaocoguu,
KOmopble AGNAIOMCA KOMNOHEHMOM UOEO0/102UYECKOUl pPeaKyuu,
Hauagwielici 6 KOHUe 06a0uamoz0 6eKa ¢ Kpaxom CO8emcKo20
KOMMYHU3MA U ROPOMCOaIOwiell momaibHoe NOMYMHEHUE YMO6
(A.3unosuves).

Co3nanue — 3T0 CBOMCTBO BHICOKOOPTAHM30BAaHHON MaTEpHH,
a UMEHHO KOpPBI YeJIOBEYECKOro TrOJIOBHOTO Mo3ra. M ero ¢yHkuus
JIOCTaTOYHO IMPOCTa, OHO 3aHUMAeTCs 00pabOTKOM M 3JIEMEHTapHBIM
CpPaBHEHHUEM CHTHAJIOB C OPraHOB YYBCTB, OpraHU3ysd HMX B BHJE
00pa30B HEHPOHHBIMH CTPYKTYypamH. A Tak e KOMOMHHUPOBAHHEM,
npeoOpa3oBaHWEM U COXpaHEHHEM JTUX OOpa3oB B MaMSTH.
[Ipoueccsl MBINUIEHHST — 3TO M €CThb IIPOLIECCHI W3MEHEHUS H
npeoOpa3zoBanusi d3TuX oOpazoB. Cama mamsATh HHUTIE HE
JIOKaJIU30BaHA, TIOATOMY YTEHHUE MBICIEH HEBO3MOKHO.

Mo3r cOCTOMT W3 OrpOMHOIO YMCJIa HEPBHBIX KJIETOK —
HEHpPOHOB, OOBEIMHEHHBIX B CIOXXHEHIIYI0 HEHPOHHYIO CeTh U
CIOCOOHBIX ~ HWCMOJB30BaTh B  MpoOIecce IKU3HEACATEIbHOCTU
NIEKTpUYECKUE CUTHAIbl. KakIplii HEHpOH HMEET MHOKECTBO
OTPOCTKOB — JEHAPUTOB, KOTOPBIMH OH COEAMHSETCS C APYrUMHU
HelipoHamu. OT CII0KHOCTH U KOJIMYECTBA 3TUX COEAMHEHUIN 3aBUCUT
Pa3yMHOCTb WJIM UHTEJUIEKT MHAUBUA.

O6pa3Ho, MaMsATh MOXKHO CPaBHHUTH C OOJIBIION OOBEMHOM
MO3au4yHON KapTUHON Mupa. M ueM MeHbIIIE 3JIEMEHThI TOI MO3auKH,
TEM BBILLE AeTanu3anus KapTulsl. [Iponecc odyuenus — 3to npouecc
CO3JJaHUsI HOBBIX CBSI3€M MEX]y HEHPOHAMH, MPOIECC MOBBIICHUS
JeTalu3aliuy dTOW KapTUHBI Mupa. [ mbens wim pa3pylieHue, 0THOTO
WIH JTaXe JIECATKOB U COTEH 3JIEMEHTOB, 00pa3yroIux KapTHHY, HE
OpPUBOIUT K (aTalbHBIM IMOCIEACTBUSIM, TaK KaK CBA3M OTH
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MHOTOKpPaTHO JyONUpOBaHBl M TOYTH JHOOOH 3JIEMEHT JIerKo
BOCCTaHABJIMBAETCS 110 COCETHUM.

YenoBek poxKAAETCS C MO3TOM, B KOTOPOM MUJUIMOHAMHU JIET
SBOJIIOIMM YK€ CPOPMUPOBAHBI HEKOTOPbIE 0a30BbIE CTPYKTYPbI
CBsA3€H HEHPOHOB, ONPEIEIAIOIINE MOAEIIA CTAHAAPTHOTO MOBEICHUS
WIH CTapTOBbIE MHCTUHKTHI, HEOOXOAUMBIC ISl BBDKUBAHUS TIOCTIE
pOXIeHUS. A ero Kopa BHayalie MPEACTaBISET COOOH CTPYKTYpHI C
XA0THYECKUMU CBS3SIMU MEXKIY HEUpOHAMH, KOTOpPbIE HEMPEPHIBHO
U3MEHSIOTCS. M YCIIOXKHSIIOTCA B pe3yjbTaTe IMpoliecca o0yueHus u
60CRUMAHUAA.

N nporecc 3TOT OYEHb MEIJICHHBIA M SHEPro3aTpaTHbIM,
NOTOMY YTO 3HaHUA JOJDKHBI, B OYKBaJbHOM CMBICIIE CJIOBA,
npopacmu ¢ euode 0eHopumoe Mexny Heriponamu. [loatomy cunrars
COJIEpKUMOE TaMATH WIM Tepe3anucarb €€, Kak 3TO JIeNaeTcs B
KOMITBIOTEPE HE MOJYYUTCSA. 3alOMUHATH MO APYroMy, MPUPOAA, K
COKAJICHHIO, TIPOCTO HE YyMeeT M OOCMIaHWs 3aMEHUTh MO3T
AJIEKTPOHHBIM YHWIIOM, KaK MpeIiaraioT, HalpuMep, OpraHu3aTOphI
npoekta "Poccus-2045", SBIAIOTCS, TO CYTH, OOBIKHOBEHHBIM
IICEB/IOHAYYHBIM IIAPJIATAHCTBOM M HAJIyBaTEIbCTBOM. YYaCTHUKH
"Poccun 2045" XOTAT cnenaTh yenoBeka O€CCMEPTHBIM, HE TTOHUMAS
TOT0, YTO IBITATHCS ClIeNaTh OECCMEPTHBIM TO, UTO YK€ caMo Io cebe
OeccMEPTHO, ITPOCTO TIIYIO B O€CCMBICIICHHO.

YenoBek - 3TO  CIOXHBIM  MaTepHajJbHBIH  OOBEKT,
c(hOpMUPOBAHHBIN OECKOHEUHBIM TPOIECCOM JBOIIOIUU MaTEpPUH B
TEYCHUH MUJLIHAPIIOB JIET, BOBCE HE SIBIISETCS *KUBBIM. [[a 1 BooOIIIe
B MPUPOJIC€ HET HUYEro XUBOro. JKHU3HB - 3TO YUCTO PETUTHO3HOE
MOHATHE, BEAb JAXKE TaKas BBICOKOOPTaHW30BaHHAs Marepusi, Kak
MO3T, COCTOUT U3 COBEPIIEHHO MEPTBBIX ATOMOB U MOJIEKYL.

YesoBek, Kak MaTepUaIbHBIN 00BEKT IIOCTOSIHHO
BOCIPOM3BOAUTCS MPHUPOIOI 3aHOBO M KUBET OECKOHEYHOE
KoJInuecTBO pa3. He nmymaiite, 4TO BaM CHJIBHO IIOBE3JI0, YTO BBI
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XKHUBeTe. Bl )XKWIM U 70 CBOEro poXxaeHUs M Oynere >KUTh IOCie
Baieil cMepTu. ToJIbKO BBl HUKOI'/Ia HE Y3HAeTe, KEM U Iie Bbl ObUIN
B MPOILJIOHN KU3HU. MO3T — 3TO HE MPOCTO KYCOK CEpOro BEIIECTBA B
YepernHoi KOpoOKe, MO3Ir — 3TO €uHasl CUCTeMa, MCIOJIb3YIoIas B
IIPOLIECCE JKU3HEAEATEIBHOCTH NIEKTPUYECKUE CUTHAJIBI, B KOTOPYIO
BXOJIUT €I1I€ U OTPOMHOE KOJIMYECTBO JATYMKOB, CBSI3bIBAIOIINX €0 C
OKPYKaIOIIUM MUPOM.

OTO M OpraHbl 3peHusi, OpraHbl CiIyXa, OOOHSHUS, OCS3aHUS.
Mo3sr, wucnonb3ys O3TH DJIEKTPUYECKUE CHUTHAIBI C JAaTYUKOB,
(GopMHpyeT HOBBIE BPEMEHHBIE CBA3M MEXIY HEHpOHAMH, KOTOpbIE
COXPAHSIOTCS B TEYCHHMM KOPOTKOTO BPEMEHH M  KOTOpPbIE
BIIOCJIEJICTBUH NIPOPACTAIOT B BUJIE ACHIPUTOB, 00pa3ys MOCTOSHHBIE
CBSI3M, COXPAHSIOIIMEC BCIO )KU3Hb. be3 dTUX CUTHAJIOB C NaTYMKOB
HE MOXET OBbITh HUKAKOTO CO3HAHMS U HUKAKOM MaMsATH, IIOTOMY YTO
3aIIOMHHATB-TO OOJIBIIIE HEYETO.

W Tak kak BpeMEHHBIE CBSI3M JOBOJILHO OBICTPO HCUE3aIOT,
"mepuoA nostypacnaga naMmsTH IpUMEPHO OJIHU CYTKHU, MO3TY HY>KEH
HEepEepBIB AJIs CHA, BO BPEMsI KOTOPOT'O JE€HAPUTHI MHTEHCUBHO PacTyT.
OTH CBS3W MEXAY HEHMpOHaMH MHOTIOKpPAaTHO IyOnMpYOTCS B
nporecce OOy4eHHs M HEOJHOKPAaTHOIO IOBTOPEHHUS, IMOITOMY
ru0enb HEMPOHOB OT CTApOCTU MM HEXBATKU KHUCIOpOJa He
IPUBOAUT K (aTabHBIM MOCIEACTBUAM Ui NaMsATH. PaszpyrieHHble
CBSI3M MOTHOIINX HEHPOHOB OEpyT HA ce0s COCeTHHE.

N 511 cBA3M MexAy HEUPOHAMU Y Pa3HBIX JIFOACH COBEPIICHHO
pa3IuyYHbIE, IOATOMY K OJMHAKOBBIM BBIBOJAM pa3HbIE JIIOAU
OPUXOAAT B PpE3YJIbTAaT€ COBEPIICHHO pa3IUYHbIX JIOTMYECKHUX
MocTpoeHui. B mpupojae HET W HE MOXKET OBITh IBYX MO3TOB C
OJIMHAKOBBIMHU CBSI3SIMU MEX1y HEHPOHAMU, KaK HE MOXKET OBITh JIBYX
JECOB C JIepPEBbSIMHU, HMEIOHNIMMU aOCOJIIOTHO  OAMHAKOBYIO
KOH(UTypaluio BETBEH, a T03TOMY 3aIIMCATh BCE 3T CBSA3U Ha JPyron
HOCHTEJIb UJIU IIEPEHECTH UX HA KAKOM-TO APYTrOf MO3T, HEBO3MOKHO.
[Toromy 4TO IS 3TOTO B 3TOM APYrOM MO3T€ HY)KHO OYAET COTHHU
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MIULIHAPAOB JACHAPUTOB 000pBAaTh U MPOPACTUTH 3aHOBO, COTJIACHO
3TOM 3anmucu. MO3r — 3TO HE KOMIBIOTEP, T/I€ JOKAJIU30BaHO BCE —
OlepaTHBHAs W JOJITOBPEMEHHAs IAMATh, IPOLIECCOpP, ITO OpraH,
paboTarolMil Ha COBEPIIEHHO MHOM ITPUHLUIIE.

Tonbko mronu, cuMTarolmMe cebs YYEeHbIMH, 3TOrO He
NOHMMAIOT U IIO-BUJUMOMY €I1I€ I0JIT0 He NOUMYT. IMEHHO o3TOMY
BCsl COBpEMEHHAs HayKa HaXOAUTCA B IUIAYEBHOM COCTOSIHUU, TaK KaK
YUEHBIE IMPAKTUYECKH YXKE pa3ydUJIUCh IOJIb30BaThCS pa3zyMoM, a
OPEANOYUTAIOT OoJiee JIETKUN MyTh — MCIOJIB30BAHUE MHCTUHKTOB,
KOTOpPBII He TpeOyeT OoiblIMX 3aTpar 3Hepruu. MIMeHHo mosTomy
OHM HE JyMmas, HAacKOJIbKO JTO COOTBETCTBYET (hU3HUECKOU
pEabHOCTH, TYNO MOBTOPSIIOT T€ HEOBUIMIIBI O KBAHTAX M YEPHBIX
JBIPAX KOTOPBIE UM KOTAA-TO BOMJIM B TOJIOBBI, OJKPEIIASA BCIO ATy
YyIIb MaTeMaTu4eckuMu Gopmynamu. M HUKTO He maeT cebe Tpyaa
pa3o0parbcsi, B KakOW CTENEHH ATU (OPMYNBI COOTBETCTBYIOT
¢du3nUecKoil peasbHOCTH.

Kak 3T0O HHM CcTpaHHO, HO CIOCOOHOCTH K MBIIIICHUIO
oOycioBieHa omuOkaMu B paboTe HAmero TroJOBHOTO MO3ra.
Kommprorep, Hampumep, paboTaromuii Ha ABY3HAYHOW JIOTHKE,
HUKOT/Aa HE OIIM0AeTCsl, TaK KaK COCTOSHUS €ro JIEMEHTOB MAMATH —
TPUITEPOB OAHO3HAYHO omnpenenacHsl. OHM HMMEIOT TOJIBKO JBa
COCTOSIHUS: BKIIFOUEHO — BBIKJIFOUEHO, UMEHHO MTO3TOMY KOMIIBIOTED
HECIOCOOCH pelIuTh MPOCTEHbKYIO 33Jauky bypupana, ¢ kotopoi
JIETKO CIIPABJISAETCS 1ake€ KOMHATHAsI MyXa.

Jleno B TOM, 4TO HEHpPOHBI HalIero mosra paboTalT Ha
COBEPLIECHHO APYroM IMPUHIMIIE, YEM KOMIBbIOTEP. HENPOHBI NMEIOT
TBICSYU JCHAPUTOB, KOTOPBIMHU OHHU CBS3aHBI C JPYTUMH HEHPOHAMH,
IIO3TOMY OHM MOTYT MMETh OIPOMHOE€ KOJIM4YeCTBO cocTossHMM. To
€CTh, IO CYTH, MO3I — 3TO aHAJOroBas CHCTEMa. A aHaJOrOBbIE
yCTpOHCTBa Bcerga paboTaloT ¢ OMUOKAMH W TOTPEHTHOCTSIMH,
3aBUCALIMMHU, MHOTUX (pakTOpoB, Hanmpumep, oT "apeiida nyns". Ho
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UMEHHO OIIMOKaM MbI U 00513aHbI CBOCH CIIOCOOHOCTHIO K OOYUCHHIO
U TBOPYECTBY.

KonnuecTtBO HEMpPOHOB B MO3re, HUCKIIOYAs €CTECTBEHHYIO
yObUIb, BCIO )KM3Hb OCTA€TCS MOYTH HEU3MEHHBIM, TaK KaK OHHM He
UMEIOT MEXaHU3Ma JIeJIeHHsI, TOTOMY YTO OHO IOCTOSIHHO HapyIlaio
Opl paboty wmosra. Ho papyroro cmocoba oO0y4deHHS y KHBBIX
OpPTaHW3MOB HET U, B 0003pUMOM OyayIIeM, e1Ba JIU OSIBUTCSL.

C BO3pacToM HEHUPOHBI MOCTEIIEHHO TEPSIOT CIIOCOOHOCTh K
"mpopacTaHr0" W MO3I CTAaHOBUTCS HEBOCIPUUMYHMB K HOBBIM
3HaHUSM. 3aTO "Tpopociire” B MOJIOJOCTH 3HAHUS JEPKATCS B HEM
OUEHb KPEMKO, XOTs TOXE MOCTENEHHO HCYE3al0T C OTMHpaHUEM
HelipoHoB. [loaToMy wyenoBedecTBY, 4uTO Obl HE OCTAaHOBUTHCS B
Pa3BUTHUU UHTEIJIEKTA, CTOUT 1103a00TUTHCS O TOM, YTO OBl BEPHYTH B
IIKOJIBI TUIAKaThl CO CIIOBAMU: "YUHUTBHCS, YUIUTHCS M YUUTHCA...", KaK
3aBeInai OJNH, BeCbMa HETTyIbIi YeJI0BeK.

K coxanenuto B mocienHee Bpemsi mnpeoOiagaer apyras
TEHJICHLIMS, 2 UMEHHO "MOJIUTHCS, MOJIUTHCSI M MOJIUTHCA" BEyIIast
YeII0OBEYEeCTBO Hazajl, K JErpajalvi U CPEIHEBEKOBBIO. B cBsi3u ¢
BEIIIEU3JI0KEHHBIM, HECKOJILKO CJIOB O TAKOM ''3araJloyHOM " SIBJICHUH,
Kak "Oedxcagro". OOBIYHO MAJIOTPAMOTHBIC PEIUTHO3HBIC JIFOIAN
00OCHOBBIBAIOT UM CyIeCTBOBaHHE Aymd. OJHAKO C TOUKU 3PEHUS
TEOPHUU IBOJIIOLINH, 3TO SIBICHUE O0OBSICHSAETCS BEChMa IPOCTO.

Kak wm3BecTHO, CyIIECTBYIONIME B HACTOSIIEE BPEMsSI KUBBIC
OpraHW3Mbl Il  JAHHBIX TMPUPOJHBIX  YCIOBHH  SBISIOTCS
ONTUMANbHBIMA. TO €CTh OHONIOTMYECKH OHU HWMEIOT BIIOJHE
3aKOHYEHHBIA BHUJ M €CJIHA TMPOUCXOMAT KaKUe-TO OHOIIOTUYECKUE
U3MEHEHHUS, TO OHU OYEHb HEe3HAUYUTENbHBI. [10 MHEHHIO HEKOTOPBIX
OMOJIOTOB, B HACTOAIIEE BpeMs HayMHAET TmpeodiagaTh, Tak
Ha3bIBaeMasi, KyJIbTypHas 3BOJIOIUS WK KyJIbTypHOE Hacael0BaHUE.

[Ipu3Haky 3TOro MOXXKHO 3aMETUTh JaXe IO TOMY, YTO
TOpOJICKHE Opojsiure co0akyd HAy4YWINCh TMEPEeXOAUTh YIUIBl Ha
3eNIeHbIi CUTHAJI CcBeTodopa, MaXe €Cld Ha MEPexojie HEeT JIIOJCH.
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HNMeHHO ¢ TOYKHM 3peHUsl TEOPUH SBOJIOLHMHA OYEHb JIETKO U JIOTUYHO
00BsICHSETCS U siBIIeHUE "nexaBio”. Kakue-To o4eHb sipKue COOBITUS
WM KapTHHBI OKpYXKarolieil 00CTaHOBKHU, B KOTOPOW YEIOBEK KHUBET
MIPOJIOJKUTENIBHOE BPEMS, 3aKPEILIAIOTCS B HEUPOHHBIX CTPYKTypax
MO3ra ¥ MOTYT HacJE€ICTBEHHbIMM MEXAHM3MaMH YacCTUYHO
nepeaaBaThCcsl MOTOMCTBY.

EcTrecTBeHHO B MOCHEAYIOMIMX TMOKOJEHUAX [OTOMOK,
OKa3bIBasICh B OYEHb MOXOKUX YCJIOBHSIX M CPAaBHHUBAs YBUIECHHOE C
XpaHSAIIMMUCS B TOACO3HAHMM (PparMeHTaMu KakHUx-TO 00pa3os,
BJPYT OCO3HAET, YTO OH KOTJa-TO yke 3T0 Bujen. He ymest 00bsCHUTH
Takoe '"dynecHoe" SBIICHUE, YEJOBEK MNPUXOJUT K BBIBOAY O
CYILIECTBOBAaHUH YET0-TO O€CCMEPTHOTO U BEUHOT0, 8 UMEHHO - TyIIH.

Penurun ectecTBeHHO, MOJJIEPKUBAIOT ITH 3a0JIyKIIEHUS B
CBOMX KOPBICTHBIX HHTEpecax. B CBA3M C OSTUM JIOTUYHO
MPEANOI0XKUTh, YTO YEM IO3/IHEE YEJIOBEK 3aBOAUT MOTOMCTBO, TEM
OonbIIE  BEPOSITHOCTh Tepefadyd €My OTOW  HacIeJICTBEHHOUN
uHpOpMaLIKH.

[lo3nHuMu Opakamu, BO3MOXKHO U OOBSCHSETCS PHIBOK B
TEXHUYECKOM DPa3BUTHHU €BPONEUCKON LUMBWIN3ALUU B OTIIMYHUHA OT
OJIMKHEBOCTOYHON MU apUKAHCKOM, Iie BCerjaa MpakTUKOBAIUCh
OYCHb paHHHE Opaku, B 14 JeT U 1aKe paHbIIIE.

19. OB 3BOJIIOIIUU PA3YMA

B mpouecce 3BoNONNM, KaK HEMPEPHIBHOTO YCIOKHEHUS
CTPYKTYPBl MaT€pHUH B TE€UYEHHHU IUTCIHHOTO BPEMCHH, BO3HHUKIIO
OTPOMHOE KOJHUYECTBO Pa3HOOOPA3HBIX OMOIOIMYECKHX OPTaHHU3MOB,
HNOTYMHSIONIMXCS ~ MHCTUHKTY  AoMuHHpoBaHus. CyTb  3TOro
OCHOBHOIO HMHCTMHKTA 3aKJIO4aeTcs B TOM, 4YTO B CIIEICTBHH
JIecTBUSL BTOPOTO Hayaja TePMOAMHAMUKY, J100ast 0cOOb CTpEeMHUTCS
3aHITHh HanOoJee BBITOTHOE MOJIOKEHHE, CpeIu ceOe OT0OHBIX.
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W B cuny neicTBUs 3TOrO0 MHCTHHKTA, JI00as Tpymma WiH
COOOILIECTBO >KUBBIX OPraHMW3MOB, aBTOMATHYECKU OObETUHSETCS B
COOOIIIECTBO C MHUPAMHUIAIBHOM HEpapXUUEeCKor CTpykTypoil. Ha
BEpILIMHE A3TOW MUpaMHIbl BCErJa HaXOAWTCS camas KpymHas |
CUJIbHAsI 0COOb — BOJKAK, BCE OCTAJIbHbIE 3aHUMAIOT MECTa B UEPAPXUU
COTJIACHO CBOEMY CTaTyCy, ONPEAEIsIEeMOMY B OCHOBHOM, Pa3MEpaMHu.
Tak kak pa3Mepbl MO3ra y Bcex 0coOel MpUMEpHO OJMHAKOBHI, CHIIA
U Pa3yMHOCTb HX OIIPEIENseTCs] COOTHOIICHHEM pPa3MepoB, a
CIICZIOBATENIbHO M CIIOKHOCTBIO HEHPOHHBIX CTPYKTYp MO3Ta,
OTBEUAIOLIUX 32 MOTOPHBIE U aCCOLMATUBHBIE (DYHKIINU.

Ecnu cTpykTyphl, OTBeuaromue 3a MOTOpPHbBIE (QYHKIHMU
KpyrHee M Oojiee pa3BUTHI, YeM CTPYKTYpbl, OTBeuarollue 3a
acCOIlMaTUBHBIE, O0COOb COOTBETCTBEHHO KpymHee | o0JamaeT
Oonbiei pusndeckoit cunoi. Eciu sxe mpeobanaoT accoaTuBHbIE
CTPYKTYpHI, 0cOOb YMHee, HO ¢usnyecku ciabdee. [Toaromy HErphl, y
KOTOPBIX B CHIIy OCOOCHHOCTEH cpellbl OOMTaHUsI OOJIbIEe Pa3BUTHI
CTPYKTYpBI, OTBEYAIOILIME 32 MOTOPHBIE (PYHKIIUU, B COPEBHOBAHUSX
[0 CWJIOBBIM BHUJAaM cCropTa - Oery Wi NIpbDKKaM, Bcerga OyayT
Mo0eXIaTh OEJIBIX.

[Toromy uTOo y O€nbIX MpeBAIUPYIOT CTPYKTYpbl MO3ra,
OTBEUAIOLIME 32 aCCOLMATHUBHBbIE (PYHKIMH, CHOPMHUPOBABIIUECS B
pe3ynbTare NpoKMBaHus B 00Jiee CYpOBBIX KIMMATUYECKUX YCIOBUSIX
U TpeOyromux 0ojiee BHICOKMX MBICIUTENBHBIX CIIOCOOHOCTEH s
BbDKUBaHM. M HUKaKue TPEHUPOBKU 3TOTO HE U3MEHST.

Ho ¢ npyroii croponsl, "BoliHy n mup" Herp HMKOraa He
Hannmer. OHAako BepHEMCs K HamuM OapaHaMm. B mro6oit crae
MOCTOSTHHO TPOUCXOAAT MEJIKHMEe KOH(MIMKTHI M CTBIYKH, B KOTOPBIX
KaXKIBIN YJIEH CTau OJATBEPKIAET CBOE MOJIOKEHUE B HEPAPXUU. ITO
MO3BOJIIET MOJIOABIM U CUJIBHBIM OCOOSIM B TPOILIECCE B3POCICHUS
IOPOJBUTATbCA  BBEPX IO  HMEPAPXUYECKOM  JIECTHUIE, UTO
ABTOMATHYECKH TPUBOJUT K TOCTOSHHOM pOTanuu '"mpaBsiiei
BEPXYIIKH .
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[Ipu BcTpede ¢ Bparom, caMbie CHIIbHBIE 0COOHM BO TJaBe C
BOKaKOM HE pa3ayMbIBas BCTymnaroT B 0oil. Ho coBcem He ajis Toro,
YTOOBl 3AIUTUTH CTal0, a MPOCTO B CHIIY JACUCTBUS HWHCTUHKTA
JTOMUHHUPOBaHMSI, 4TOOBI MOKAa3aTh BCEM OKPYXKAIOIIUM U CTae, B TOM
4yuCle, KTO €CTh KTO U MOATBEPAUTH CBOE MOJIOKEHUE B Hepapxuu. 1
OHHM MOTYT TOTHOHYTh, HO HE OTCTYIISIT MOKA CTasi HE CIPSYETCS B
Oe3omacHOM MecTe. ToNbKO KOrJa CcTasi OKaXeTcsl B 0€30MacHOCTH U
3pUTesiell He OCTAHETCsI, BO’KAaK MOXKET IIPOCTO yIpaTh.

Tak kak B TPUPOJIE CAMKH BBHIMIOTHSIOT OOJiEe CIOKHBIC
GyHKIIMM, 4YeM caMIlpl, TO MPUOPUTET B BHIOOpE MapTHepa id
pPa3MHOXXEHHUsI BCerja MpUHaIIeKUT camkaM. OHM BbIOHMpaioT cebe
CaMILIOB IO pa3JIMYHBIM OTJIUYMUTEIbHBIM IPU3HAKaM, KOTOPBIMH
MpUpoAa BBIJIENAET caMila U3 OCHOBHOM Macchl. IMEHHO Mo 3Toit
NPUYMHE B MPHUPOJIE CaMIbl UMEIOT Pa3JIMYHbIE YKPAILLIEHUS, BPOJE
NBIIIHOTO TMAaBJIMHBETO XBOCTA, JJIMHHOTO HOCA, KpacHOro 3aja,
pa3IMyHBIX IpeOHEel U mpoyee.

W nMeHHO 110 3T0i MPUYUHE KPYITHBIE CaMIIbl HMEIOT OO0JIbIIIOE
KOJIMYECTBO CaMOK, & BOBCE HE MOTOMY, YTO OHU MX MPUHYKIAIOT K
sTomy cuiioi. CaMKH Tak k€ MOTYT BbIOMpaTh MapTHEPOB HE TOJIBKO
10 BEJIMYMHE, HO U 10 KAKUM-TO IPYTUM OTINYUTENbHBIM IPU3HAKAM,
HalpuMep, MO Pa3yMHOCTH, YMEHHUIO YXOJIUThb OT OINACHOCTH WM
YMEHHUIO MACKUPOBAThCSI.

[MoaToMy B AMKOW MpUPOJE MPAKTHUYECKH BCE OCOOM MMEIOT
IIAHChl OCTABUTh IOTOMCTBO, KPOME pa3Be€ YK CaMbIX XWJIBIX U
OOJBHBIX, a 3HAYUT YTBEPKJICHUE, YTO "BBDKHBACT CUIbHEHIIMI", B
npupozie He pabotaer U sABnseTca 3abmyxaeHueM. [Ipupona
WCIIOJIB3YEeT COBEPIIEHHO JAPYroi, BecbMa JIEMOKPATHYECKHI
MIPUHITUII, & UMEHHO, 'TIOrH0aeT cirabedmuii”, B IPOTUBHOM CITydae
Ha 3eMJI€ OCTAJIUCH ObI TOJIBKO CIIOHBI U KUTHI.

bonee toro, mpuponsa 6e3 cokajaeHUs KEpPTByeT Haubolee
CHJIBHBIMU, HO "TyNbIMH' 0COOSIMH, KOTOpBIE peaju3ys NPUHIIUI
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JOMUHUPOBaHUSA, THOHYT B Jpakax, JaBas BO3MOXHOCTH Ooijee
cnabpiM, HO OoJiee YMHBIM, OCTaBHTh TOcCie ceOsi Oojee pasymMHOE
noToMCTBO. YenoBeueckoe OOIMIECTBO HeE SBISAETCA KAKUM-TO
UCKIIIOYEHUEM, B HEM ACHCTBYET TOT XK€ NPUHINI JOMHUHHPOBAHHS,
THIEPTPOQHUPOBAHHBIA TOKa €mie JOBOJIBHO HECOBEPIICHHBIM U
NPUMUTHBHBIM Pa3yMOM.

Camble IPUMHUTHUBHBIE OCOOH, PYKOBOZCTBYIOIIHUECS B )KU3HH
YHCTO JKMBOTHBIMU IPUHLMIAMH, OOBIYHO JOCTHTAIOT BBICOKOTO
MIOJIOKEHUS B OOILECTBE, TaK KaK UM HHYETO HE CTOUT MEepPECTYNHTh
gyepe3 Jro00ro, crosmero Ha uX HyTH. OHH TPEKpacHO YMEIOT
HOAABIIATH €IE JIOBOJILHO CIIA0BIA TOJIOC COBECTH M HE 0OpamaTh
0co00r0 BHUMAaHUS HAa KaKHe-TO MOpAlbHBIE W HPABCTBEHHBIC
npuHOunsL. [loaToMy camoe BBICOKOE TOJIOKEHHE B OOIIECTBE, TTOKa
KaK [PaBUJIO, 3aHUMAIOT CaMble IPUMUTUBHBIC H OCCTIPHHLIUITHBIC.

20. Ob MHCTUHKTAX U MBIIIVIEHUH

[Ipexne yeM HauyaTh PasroBOpP O MBIIUICHHH W CO3HAHHH,
HYXXHO 3aMETHUTbh, YTO B TIPUPOJE HET MECTa KAKUM-TO MHCTUYCCKUM
Y CBEPXbECTECTBEHHBIM SIBIICHHSIM, B HEW BCE POUCXOIUT B COTIIACHU
¢ mpocThiMU (M3MYeCKHMMHU 3akoHamu. [Ipupona mpocta u jgaxke B
HEKOTOPOW CTENEeHU MPUMHUTHBHA, M YTO OBI MOHATH ATO, HAYHEM C
CaMbIX MPOCTHIX Bemiei. Mbl He Oydaem yrayOnsTecss B JeOpu
OpPTaHUYECKON XUMUU ¥ OUOJIOTHH, a TOMPOOyeM MOHATH MPUPOAY HA
MPOCTEHBKUX MPUMEpPAX.

JIOmyCTHM, YTO MBI UIMEEM B PACIIOPSIKECHUH JIECATOK MPOCTHIX
OpPraHu3MoOB, HampuMmep, uepBed. Kaxnpli  4epBb  HMEET
NPUMUTHBHBIN T71a3, B BUAC HEPBHOTO OKOHYAHHSI, YYBCTBUTECIHLHOTO
K CBETY, PAcIlOJIOKEHHOTO B SIMKE Ha IMEpeTHEM KOHIIC TYJIOBHIIA.
Hukakoro wu3o0pakeHuss OH, KOHEYHO, CO3JaTh HE MOXET, HO
pPa3IUYUTH T/I€ CBETJIO, a TJI€ TEMHO €My BIIOJHE MO CHITY.
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Y Hero ecTb Tak k€ IPUMUTUBHBINA MO3T, COCTOSIIUMI U3 IIapbl
JIECATKOB HEHUPOHOB, YNPABJISIOMIMN Mapoll MBbIII, HAa OCHOBE
curHaioB rnaza. IlpencrtaBuM s TPOCTOTHI, YTO COBEPILIEHHO
CIIy4aitHO, B PE3yJIbTAaTe MyTallMid, Y IIATH YEPBEH HEPBHBIE BOJIOKHA,
MOAXOJAT K MBILIIAM HANpsAMYI0, MapajljielibHO, a y APYruX IATH,
BOJIOKHA IepeKpenieHbl. To ecTh MATh YepBeid, Kak 1 Bce )KUBOE, OyAeT
TYIIO IBUTaThCs HAa CBET, a APYTUeE MATh, TYIO NOMOA3YT B TEMHOTY.

B pe3ynbpraTe pa3znuyHOro noBeIEHUs, YEPBH, BBIIIOI3IINE HA
CBET, OynyT OBICTPEHBKO CBHEICHBI, a T€ YTO MOMOI3JIH B TEMHOTY,
ocranytcs kuBbl. Hy, ecin u He Bce TO, BO BCSKOM ciyd4ae,
O6onpmmHCcTBO. OcTaBlIMecs B JKUBBIX IMPUHECYT MOTOMCTBO, B
KOTOpPOM,  €CTECTBEHHO  Oyayr  mpeobiagaTh  ocobu ¢
NepeKPeICHHBIMU HEPBHBIMHU BOJIOKHAMH.

B kaxaoM mocnemyiomeM MOTOMCTBE 3TOT HpPU3HAK Oyner
3aKpEIUIATHCS U, B KOHIIE KOHIIOB, BCE YEPBH BCETAa OyIyT yIoi3aTh
B TEMHOTY. BOT npuMepHO Tak BOZHUKAeT MHCTUHKT. IHCTUHKT — 3TO
CTaHJApTHasT MOJIENIb TIOBEACHHUS, OTpabOTaHHAs M OTTOYCHHAs
IpoIieccOM 3BOJIIOLUU. J[I000Bb K OJMKHEMY, HAlpUMeEp, 3TO TOXeE
WHCTUHKT - MHCTHHKT BOCIUTaHUS moToMmcTBa. Ecnu poautenu B
npupojie OpocaroT MOTOMCTBO Ha MPOU3BOJI CY/IbOBI B MJIaICHYECKOM
BO3pacte 0e3 3alIUThl, TO OHO HE JO’KMBET JI0 B3POCIIOTO BO3pacTa 1
HE OCTaBUT CBOEro MOTOMCTBA. TO ecTb poJa HAa ATOM MOXKET
3aKOHYUTHCS.

Tax BOT B pe3yabTaTe BOJIIOLMHM CMOIJIN BBIKHUTH TOJIBKO TE
BUABl JKUBOTHBIX, KOTOpble 3a0OTHJINCH O TOTOMCTBE JO
"coBepuieHHOJETHS".  Buasl, B KOTOpbIX 3TH  KadecTBa
UTHOPUPOBAINCh M HE 3aKpeIUISUIMCh, MPOCTO HE BBUKWIM U B
HACTOSAIIEE BPEMS HE CYLIECTBYIOT.

A Termepb Bo3bMeM 0Oo0Jiee CIIOXKHBIM OpraHu3M, C MO3TOM YXKe
COTHAU B JB€ HEHUPOHOB, KOTOPBIA YK€ MOMKET «MBICIHUTH>.
[IpencraBbre, 4TO OH BUAUT NUILY, KOTOPYIO MOXKHO ITOMMAaTh IByMsI
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cnocobamu. JInbo nepedbexarb HANPSMYIO Yepe3 OCBEIEHHOE MECTO
U CXBaTUTh, JMOO JUIsI TOTO K€, IOAKPAcTbCsi B 00X0od TIO
HEoCBellleHHOMY MecTy. llepBblii BapumaHT 4peBaT TeM, YTO KOTrJa
OXOTHMK BBIWJIET HA CBET, MHILA €T0 YBUIUT U MOXKET YCIETh yAPaTh.
K ToMy e u caM OXOTHUK PUCKYET, BEIXOS Ha CBET - €70 TOXKE MOTYT
CXBATUTH U COXKPATh APYTUE OXOTHUKHU.

Bo BTOpOM BapmanTe, MoKa OH KPaJeTcs MO TEeMHOTE, MHIIA
TOKE MOXKET yOexxaTh UM €€ KTo-TO Apyrou coxper. Ho 3aro stor
nyTh Oe30MacHee, OXOTHUK, MYCTh JaXe W TOJIOAHBINH, HO XOTh B
KUBBIX OCTaHeTcs. JIpyruMu ciloOBaMH, peElIeHHWE B pe3yJbTaTe
MBILUUICHHS WM CPABHEHUSI ABYX BApUAHTOB JCHCTBUS, MOXKET OBIThH
KaK MpaBWIbHBIM, TaK U OmIMOOYHBIM. B mepBoM BapuaHTE ecTh
OonbIIas BEpOSTHOCTh MOTHUOHYTH, a BOT IOCTYNHUTh Tak,
KakK IpeyiaraeT HHCTUHKT - 60Jiee pa3yMHO.

HOBTOMY BCC JKHMBBIC OpraHMU3Mbl M YCJIOBCK B TOM YHCIIC,
MpeaAOYUTaOT HEC MBICIIMNTH, a4 MPOCTO CJICAOBATH MHCTHUHKTAM, TO
CCTh KaKUM-TO CTAHAAPTHBIM MOJCIAM ITOBCIACHUS. Tem 60.]'[66 qTo
JUI MBIIIJICHUS (CpaBHEHMs) TpeOyeTcsi mopaboTaTh MO3raMH, a 3TO
TpeOyeT ycuiui W, COOTBETCTBEHHO, 3aTpar 3Hepruu. Kak Buaure,
caM TIpollecC MBIIUIEHHST — 3TO, MO CYyTH, HaX0XJIECHUE
HECTaHJApPTHOTO pELICHHS, B KAaKOW-TO CHUTYyallMd, WU MPOCTO,
OaHaNbHBIN MPOLIECC CPABHEHUS U 3aIOMUHAHMUSL.

U Korja HEKTO HAYMHAET YTBEPXKAaTh, uTo (hopmysna F=mc?
HCBCPHA, MMOAABIIAIOIICC 60J'IBLHI/IHCTBO HaA4YMHACT €ro cMcuimBaTth C
T'pA3bIO. Bosce He IMOTOMY, YTO OHH MNPHUIIA K 3TOMY B PE3YyJIbTATC
MBIIJICHUSA, @ TPOCTO IMOTOMY YTO BOCHOJIB30BAJIMCh CTAHAAPTHBIM
METOI0M Tiepebopa TeX 3HaHHM, KOTOPbIE ObUIH BOUTHI UM B TOJIOBBI
B IIKOJIaX M MHCTUTYyTax. Mu mo cyTH, UHCTUHKTOM. DTO HaMHOTO
mpoiie U He TpebyeT 0co00ro yMCTBEHHOIO HampsbkeHus. Hudero
IJIOXOr0 B 3TOM MOBEJIEHUU HET, pa3Be KpOMe TOro, 4TO OHO YKe He
nmpearojaract HUKaKoro I[aJ’ILHeﬁHIeI‘o Pa3sBUTHA.
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A Temepb HECKOJBKO CIOB 00 OCO3HAHWUU COOCTBEHHOTO fl.
JIro0oit opranusm, 00aalOIIMI pa3BUTON HEPBHOM CHUCTEMOM, cam
ce0s KymaTh He OyJIeT, MOTOMY KaK OIIYyIIaeT ce0s Kak OJHO IIEJIOE.
OnnHako, omyiieHne ce0s Kak 1eJI0ro OpraHu3Ma, eIie HeJJOCTaTOYHO
JUIST OCO3HAHUS ce0s KaK MHANBUIAYATbHOCTH WM JIMYHOCTH, WHAYE
BCE JKMBOTHBIC OBLIU OBl JTUYHOCTSMHU M COCTABHIIA OBl OTPOMHYIO
KOHKYPEHIIMIO YeoBeky. [IpencraBbTe TONBKO ceOe TUTpa WK TakKe
co0aKy C MHTEJUIEKTOM YeJIOBEKa.

K namemy cyacTpio, 3TO BO3MOXHO TOJBKO B pe3yJbTaTe
0o0ydeHUs] M BOCIHTAHHWS HA OCHOBE, TaK HAa3bIBAEMOM, BTOPOM
CUTHAJIbHOM cucTeMbl. Mnu si3bIKa. A 711 3TOTO HYXEH JOCTATOYHO
OOJIBIIION MO3T, KOTOPBIM MOT TOSIBUTHCS y YETOBEKA, B PE3YJIbTATE
SBOJTIONMOHHOMN MyTaruu. JKUBOTHBIE XOTh M HE HIMEIOT TaKOTO MO3Ta,
HO TaK ke, Kak U YeJOBEK CHOCOOHBI K 00ydeHHIo. M XOTs oHU
MOJIB3YIOTCS ISl OOIICHHSI HEKOTOPBHIMU 3BYKAMH, HO WX HEIb3s
HA3BaTh S3BIKOM, IMMOATOMY OOYYCHHE Y JKMBOTHBIX MPOUCXOJMUT Ha
OCHOBE UHCTHHKTOB — 3TO CaMOOOY4ECHHE MOIpaKaHUEM.

YenoBeuecknil JETEHBIII, BOCITUTAHHBIN B CTae >KUBOTHBIX U
JKUBYIIIUN B HEH JTIOCTATOYHO JTUTEIHHOE BPEMS, TaK KE HAYIHTCS
BCEM IIpUEMaM OXOThl W TIOBEICHHS CpEIu J>KUBOTHBIX, HO B
JaTbHEHIIIEM YK€ HUKOT/Ia HE CMOYKET OCO3HATh CEOs TMIHOCThIO. Y
JKUBOTHBIX HAUHUCTO OTCYTCTBYET YYBCTBO CTpaxa, 3aTO XOPOIIO
pa3BUT WHCTUHKT JUCTaHUUpOBaHHs. JI000H »XUBOW OpraHusm
BCErJa CTapaercs MAEep)KaTbCsl OT JIPYTUX HE POJACTBEHHBIX €My
OpraHU3MOB, HAa ONPEAENICHHON AUCTAHIMU. Y BBICHIUX >KUBOTHBIX
STOT MHCTHHKT JOBOJLHO CIIOXKCH.

OHU MOTYT ONpPENEeNsATh CTETIEHbh OMACHOCTH, B 3aBUCUMOCTHU
oT oOpaza xuBoTHOr0. Ho 3T0 HE cTpax. Kocyns ynupaer ot remapaa
HE ITOTOMY, YTO OOHUTCS OBITh ChEICHHOM, a TIPOCTO B CHJTY MHCTUHKTA.
Kaxk Tonpko remapa u3-3a yCTaIOCTH MPEKPATUT TPECIeOBaHUE, TYT
K€ OCTAaHOBUTCS U TMpecienyemas xkeptBa. M yxe uepe3 AecsITok



Anexcandp BECEAOB

CeKyHJ] oHa OyJIeT MHUPHO NacTHUCh, HE oOpamiast Ha Hero ocoboro
BHUMaHUs. IHCTUHKT IUCTaHIMPOBAHUS €CTh M Y XUIIHUKOB. Eciu
Bbl HEOXKHUJIAHHO MOSIBUTECh Ha HEOOJBIIOM PACCTOSHUU JaXe OT
CBITOrO TUI'pa, OH HamaJAeT He pa3ayMbiBas. Ho ecim ato paccrosHue
Oyznet 60J1bIlIe HEKOTOPOTO KPUTUYECKOTO, OH MPEANOYTET HE3aMETHO
YAQIATHCS.

W3 mnpocThIX HWHCTHHKTOB Tak ke Oepyr Haudano, U
NPaKTUYECKH JII0ObIE HPaBCTBEHHBIE IPUHIIUIBL. Bo3bMeM, Hanpumep
3a00Ty 0 motoMcTBe. IloyemMy Bce >KMBOTHBIE 3a00TATCS O CBOMX
neteHbimax? MoxeT ObITh 3TO WM BHyIm rocmonb? Jla, Her,
KOHEYHO, 3TO CJIEJICTBHE IEHCTBHS POCTOTO UHCTUHKTA.

Ecnu ponutenu He cTaHyT 3a00TUTCS O CBOEM IOTOMCTBE, a
OynyTt OpocaTb JACTCHBINIEH Ha MPOM3BOJ CYALOBI Cpa3y IOCIHE
pOXKIEHUS, TO €1Ba JU MX pOA NPOAOIKUTCA. Bce oHM moka
OecrioMoInHbIe OyyT CheIEHBI U pOJI HA ATOM IpekpaTturcs. Ho korna
poauTeny oOy4JaroT U ONEKAIOT JETEHBINIEH 0 B3pOCIOro BO3pacTa,
TO UM JIEr4e BBDKUTH U B CBOIO OYEpEb IPUHECTU CBOE MOTOMCTBO,
KOTOpoe OyAeT NoCTymaTh Tak JKe. A ClIeJJOBaTeIbHO TaKHe
YelloBEYEeCKHe KauecTBa, KaKk MOpajlb M HPABCTBEHHOCTb OepyT
Hayajgo U3 OOBIYHBIX HMHCTHHKTOB, a BOBCE HE OT KakKOro-TO
MU(UYECKOTO CYIIECTBA, BJIOXKUBIIETO, $SKOObI 3TH TOHATHA B
CO3HaHHE YEJIOBEKA.

JIrogu, HE MOHMMAas TaKOM MPOCTOM 3aBUCUMOCTH, COUMHSIOT
CKa3K{ 0 Pa3yMHOCTH MPUPOIBI, KOTOPOH y He€ HUKoraa He Obuio. B
IIPUPOJIE HET pa3yMHOCTH, BCE ropasno npoiue. Ilouemy, Hanpumep B
IpUpOJie HEe BCTPEYAIOTCS Oelible TUTPbI, HO 3aTO MOJHO OesbIX
mensenei? Jla moromy 4TO O€NBIA TUTP HE CMOXKET BBDKUTH B
YCIIOBHSIX caBaHHBI. OH CIMIIKOM 3aMETEH U HE CMOKET MOJKPACTHCS
K 100b14e. OH MPOCTO yMPET C rojiofy, TaK U HE OCTaBUB IOTOMCTBA.
Takast )xe cuTyanus u ¢ MEABEISIMU.

[TpuBeny emre mpocToit mpuMep ¢ KojoHuen 6akrepuii. Eciu B
yauiky lletpu comeprkaliyro MUTaTeIbHYIO CPENY C KOJTOHUEH KaKHUX-
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7100 OHOKJIETOYHBIX KAIMHYTh KAIUTI0 CaxapHOTO CHpOINa, TO 4epe3
napy MUHYT B 3TOM Karuie cobepyrtcsi Bce Oaktepuu. [Ipuuem cambie
KPYITHBIEC OKaXYTCSl B CaMOM ceperHe 3TOW Karuii. HUKTo u3 yueHsIx,
KOTOPBIX $ CIpalIkBall, HE MOT OOBSACHUTD, KaK OHH 3TO JIEIa0T.

[IpakTrueckn kak Oe3rpaMOTHBIE OOBIBATEIH, OHU HECIH
KaKyl0-TO 4yIlb O TOM, YTO OakTepwH, NMpHU ABMKCHHUH CIIy4aliHO
nonajgasi B CHUpOI, mepecraloT ABurarbes. [loromy 4to Tam Mo
SHEprusi MUHUMalIbHAa. W 3TO mpu TOM, YTO y OJAHOKJIETOYHBIX HET
HUKAaKHX OPTaHOB OCSI3aHUS WM OOOHSIHHS, U TeM OoJiee HUKAKUX
opraoB JiBikeHus1. C TOUKHU 3peHus HacTosIIEeN TeoOprH, 00bICHEHUE
aToro "gpeHomeHa" aeMeHTapHO.

Kamns cupoma mocTerneHHO pacTBOpsETCs W Ha MeMOpaHe
KJIETKH, TIOMaBLIeil B 30HY ee NEHCTBUS, BO3HUKAET OCMOTHYECKOE
naBjieHHe, OOYCIIOBICHHOE PAa3HOCTHIO KOHIIGHTPAIMA CHUpOIa
CHapyku W BHYTpH KieTkd. Co3maercss MOTOK MOJIEKYN caxapa,
HalpaBJICHHBIA CKBO3b 000JIOUYKY BHYTph KieTku. Ho Tak kak c
Pa3HBIX CTOPOH KJIETKM OCMOTHYECKOE JIaBJICHUE PA3JIMYaeTCs, TO B
pe3yJabpTaTe 3TON pa3HOCTU JABJICHHM, KJIETKAa HAUMHAET JBUTAThCS B
CTOpOHY Oouiblliell KOHIIEHTpaluu cupomna. Korjga kierka 10CTUraeT
CepeIuHbl Kallld, KOHIEHTpAalus BbIPABHUBACTCS M JIBU)KEHUE
MpeKpalaeTcs.

A celflyac HECKOJBKO CJIOB O BEUHOW XU3HU. llomamisaroras
Macca MPOCTBIX OObIBaTENe CYMTaeT, YTO y HHUX ecTh ayma. U
npoiieHToB 50 yBepeHbl B TOM, YTO 3Ta camasi Jylla MOCTOSHHO U
HEIPEPHIBHO TNIEPECEIIAETCSl B HOBOE TEJIO U *KUBET BeuHo. Ho camoe
3a0aBHOE B TOM, YTO JyIlIa 3Ta HUKOMY M HE JIJIsl 4er0, COOCTBEHHO U
He Hy)KHa. A 3adem oHa? Ecnu Obl B HEll COXpaHSIIHCh KaKue-HUOYIb
3HaHUS, TOrza MOoHATHO. Ponuiicst pedeHoK, moydnsa 06pa3oBaHHYIO
Iynly W Hare BaM, TOTOBBbIM akageMuK. OJHaKO KaxIblil
HOBOPOJXKJCHHBIA BBIHY)KJEH YYUTHCA TOBOPUTH, XOJWUTH, IUCATH,
YUTATh... BCIO )KU3Hb MPUXOTUTCS YeMY-HUOYIb YIUTHCS.
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BrIxXoaut, 4TO U HET HUKAKOM AyLIH, a €CTh IPOCTO CO3HAHMUE,
KaKk CBOMCTBO OpraHuyeckol marepuu. Ku3Hb - KaK CIEICTBHUE
SBOJIIOLMHA MAaTEPUH B CHITY MPOCTHIX 3aKOHOB MIPUPOIBI, a COZHAHUE,
Kak €€ cBOMCTBO. TO €CTh Hallla )KMU3Hb — 3TO HE KaKOW-TO YAA4YHBIA 1
pemJalimmii ciiydail, a camas HacTosmas HEeW30eKHOCTh. MBI
Hen30exkHO "KuBeM' OEeCKOHeYHOEe MHOXKECTBO pa3. ToNbKo MbI
HUKOT/Ia He OyAeM MOMHHTH MPEIbIAYIINe >KU3HU U KaXKIbIA pa3
OyJeM y4uTh BCE 3aHOBO M CUMTATh, YTO HAM CTPAIITHO MOBE3JIO, YTO
MBI POAMIIHCH.

bonee Toro, B cuily HEM3MEHHOCTH 3aKOHOB TPUPOBI IS
000 TOYKM BCEJIEHHOH, MBI MOXKEM TMOSBIISTHCS T YrOJTHO, B
0001 cTpaHe W Ha 000 U3 OECKOHEYHOTO MHOXKECTBA TIJIAHET, Ha
KOTOPBIX CYIIECTBYIOT MOAXOJSANINE ycloBUsA. M HaBepHOe, Bcerma
OyJeM CUMTaTh, YTO HAIlla [JIAaHEeTa SBJISETCS UCKIIIOUYEHHUEM U OyIeM
rajiaTh, CyIIECTBYIOT JIM BO BCEIIGHHOU JApyrue 0OUTaeMbIe IIIAHETHI.
U korga Mbl cMOXeEM MOJIETETh HA HUX, MBI HA/IEM TaM COBEPIIECHHO
TaKuX )K€, KaK U Mbl, oOuTareneld. Jla u miaHeTsl OyayT MOXO0XKHU IPYT
Ha Jpyra, MOYTH KaK JIB€ KaIulk BOJIBI. ..

21. O TEOPUU OTHOCHUTEJBbHOCTHU

Teopust OTHOCUTENBHOCTH DWHIITEIIHA, KaK OCHOBAaHHAsl Ha
HENIOHMMAaHUU CYIIHOCTH TpaBUTAllMM MaTeMaTH4ecKas MOJEb,
HalpaBWila HayKy IO JIO)KHOMY IyTH M Oojiee 4yeM Ha CTOJIeTHE
3aropMmo3uiia ee pa3BuTue. [lonbITka 00bICHEHUS TPAaBUTALIUN HEKUM
"HCKPUBIICHUEM'" TTPOCTPAHCTBA-BPEMEHHU, HE BBIACPKUBAET HUKAKON
KpuTHKU. Benp g toro, 4ro Obl OOHAPYKUTH 3TO HCKPUBIIEHUE,
HY>KHO, KAK MUHAMYM CPaBHUTb €r0 C YEM-TO MPSMBIM.

A MCKpUBIICHHE BPEMEHHU — ATO BOOOIIE KAKOW-TO BCEIICHCKHI
Open. Ho tak kak BcesneHHass OECKOHEYHA M HUYETO MPSIMOTo, ¢ YeM
MOYHO ObUIO OBI €e CpaBHUTH, 3a IpeenamMu e€ OeCKOHEYHOCTH He

HaOJI0aeTCsl, TO PacCykaTh 00 ATOM MOKHO OECKOHEUHO JOJTO,
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COBEpPILEHHO HE OIacasiCh, YTO TBOIO JIOXKb OBICTpO pazobmavat. U
JlaK€ HACOUYMHATH CKa30K O MHOYKECTBE BCEJICHHBIX, 110 KOTOPBIM
JIayKe MOKHO YBJIEKATEJIbHO MOMYTEIECTBOBATh, IPOHUKAS U3 OJJHON
B JIPYTYIO 4epe3 "KPOTOBBIE HOPHI" MU "4EPBOTOUHUHBI".

[IpyHIMIT OTHOCUTEIBHOCTH — 3TO, IO CYTH OOBIYHOE
NpOSIBJICHUE  MPUHLMIA  KOMMYTaTUBHOCTH  MaT€MaTHYECKUX
ornepauuii. Beap coBepiieHHO HEBaXXHO MpHUOABIISIETE BBl IBA K TPEM
WIH TPH K IBYM, B pe3yJIbTaT Bce paBHO Oyzer msath. [llaras mo semme
BIIOJIHE MOKHO CUUTATh CEOsl MOKOSIIMMCS U JABUTAIOIIMM HOTaMHU
3eMJII0 BMECTE€ CO 3Be€3IaMH, TaJJaKTHUKaMH W BCEH OECKOHEYHOM
BCeJIeHHOH. Bece popmysbl MeXaHUKU OCTaHYTCS HEM3MEHHBIMHU.

C Toukum 3peHHsT MaremaTuku, cucrtema KomnepHuka
MPaKTUYECKH HE HMMEET HHUKAKUX NPEUMYLIECTB IMEpel CHCTEMOU
IItonomes. Benp oM NOpeKpacHO  yMEIU  PacCUMUTHIBATH
30/IMaKaIbHbIC TIOJIOKEHUS, TYHHBIEC U COJTHEUHbIE 3aTMEHUS, 1aKe HE
npeanouaras, yTo He 3emuist Bpamaercs BoKpyr CojHIa, a COBCEM
nake HaoOopoT. /I MareMaTHUKU 3TO COBEPIICHHO Oe3pa3nyHoO,
(GbOpMyITBI OT 3TOTO HE MEHSIOTCS, HO C TOYKU 3pEHHS (PU3UKU - ITO
abcypa. OcoOeHHO Korja W3 MaTeMaTHYeCKHX MpeoOpa3oBaHMM
NBITAIOTCS BBIBECTH Kakue-TO (U3NYECKUE MCTHUHBI, KOTOPBIX B
MaTeMaTHUKe HET U ObITh HE MOXKET.

OnHako  ydeHble YK€  HAcTOJbKO  3amyTaluCh B
MaTEeMAaTHYECKUX MPEoOPa30BAHMSIX, YTO COBEPIICHHO HE 3aMEYaroT,
YTO MPEBPATHIIN HayKy B OaHAIBHYIO HyMepoJoruto. Ho HeBO3MOXKHO
HAJyBaTh MBUIBHBIA MY3bIph OecKOHeuHO. OH BCE PaBHO PAaHO WIU
1o3/1HO JomHeT. Bce HayuyHOe cooOIecTBO, ¢ ATOM TOUKM 3pEHHMS,
NPEACTABIISIETCS  TOJIIOM NPUMUTUBHBIX JHMKapei, HalleImux
JIBUTaTelb BHYTPEHHETO CTOPaHUs U IBITAIOLIUXCS MOHATh TPUHIUI
€ro JICMCTBUSI, U3y4asi CTPOCHHUE JIETATICH.

Pa3o6paB ero Ha yacTM M pacTalluB MO XIKUHAM, OHH
NBITAIOTCA C MOMOIIBIO U3YUYEHHUsI Pa3MEPOB OTIEIbHBIX JIeTajeH,
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MOJICYeTa KOJMYECTBA KAHABOK JUIsI MOPIIHEBBIX KOJEI[ M 4YHCTa
3yObeB Ha BEHIIE MaxOBHKa, a TakK K€ MPOObI CMAa30YHOTO Macja Ha
BKYC, MIOHSATH IPUHIIUII €TI0 JACUCTBHUS.

W gem Oonblie oHH yriTyOJsSIOTCS B M3YUYCHUE JICTANICH B YeM
00JIbIlIe WCMUCHIBAIOT CTEHBI memep (Gopmysiaamu, TeM Bce Aalblie
yXOIAT OT moHuMaHus. U yxe Te, KTo nmocnadei pa3yMmoM, HAYMHAIOT
OOBSACHATH €ro paboTy HEKUMU OO0XKECTBEHHBIMU CHUJIAMHU WU
KaKUMHU-TO MU(PUIECKIMH KBAHTOBBIMU 3aKOHAMHU.

22. O MATEMATUKE U ®U3UYECKOM CMBICJIE

Cnenoe TmpekIOHEHWE HAY4YHOro cooOIlecTBa, Tepen
MaTE€MaTUKOM, KaK LApULENd HAyK, IEpelyTaB €€ CO CIyKaHKOH,
OKa3ajJo Y4YeHbIM MEABEXKBIO YCIYTy, NPEBpPAaTHUB HAayKy B HEKOE
noJo0ue XMPOMaHTHH, CO CBOMMH IIaMaHaMH, MPOPULATENSIMH U
ToJIKOoBareasiMU. CTpOro roBopsi, MaTéMaTHKa BOBCE HE SIBISETCS
HAyKOM, a BCEro JIMIIb KPATKUM U JOBOJIBHO IPUMUTHBHBIM SI3BIKOM,
KOTOPBIM ONUCATh Ja)e MPOCTY0 OKPYKHOCTb MOXKHO TOJIBKO OYEHb
MPUOJIU3UTENHHO.

CrpemiieHne BBIBECTM W3 MAHMITYJIALHUA aOCTPaKTHBIMU
MaTeMaTUYeCKUMHU CHUMBOJaMH M (GopMyllaMd HeKHe (PU3NYecKue
UCTHUHBI, TPHUBEIO K H300pPETEHUIO IMOHATUH, HE COBMECTUMBIX C
3aKOHAMM INpUpoAbl. MaTeMaTuKol, Kak KpPaTKUM SI3bIKOM, MO>KHO
OIKCaTh KaKoe-1100 sIBIEHUE, HO OOBSICHUTB €r0 OHA HE B COCTOSTHHH,
IIOTOMY YTO CO3JA€T TOJBKO WILIIO3UI0 TOHUMAHUS.

B otiinunm ot MmaTemMaTUKH, B IPUPOJE HE CYIIECTBYET HUYETO
OTPULATENILHOTO UM MHUMOTO, IOATOMY B HEl HET U HE MOKET ObIThH
HUKaKOW aHTUMaTepuu. B Hel HET HU MHTErpalioB, HU KBaJIpaTHBIX
KOpHEH, HU cuHycoB. [loTOMy 4TO CHMHYC — 3TO HE Kakas-HUOYAb
¢u3nueckas BeIMUYMHA, @ BCETO JIMIIb OTHOILICHUS BelMuuyuH. U yxke
JIeT 4epe3 CTO MOTOMKH OYAYT MOKATHIBAThCS CO CMEXY HaJl TaKUMH

"Hay4HbIMH" TIepJlaMH, Kak 0030HBI XUITCA, YEPHbIC ABIPHI, PYUYKH
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VYumnepa, xorel Ilpeaunrepa #  IOPOYUMH  IOPOXKIACHUAMU
NPUMHUTUBHOTO co3HaHusA. Kak ckazan opHaxapl OWHIITEHH,
MaTeMaTHuKa — 3TO €AMHCTBEHHBIH CIIOCOO MPOBECTH CaMOTO cels 3a
Hoc. U cam e 1o yIIu B 3TO BIsAJICA. . .

['paBUTAIIMOHHBIN KOJUIAIIC U aKKPEIHs, KaK MMOJHATHE CaMOT0
ce0s1 3a Bosockl. bonbioi B3phIB, Kak TBOPEHHE MAaTepUH U3 HUYETO.
MonexyaspHO-KMHETHYECKasi TEOPHS. K TEOPUsi CTPYH, Kak 00pa3unuKu
BEYHOTO JIBUTATEN W MHOXECTBO JPYrUX aOCypIOHBIX U
0€CCMBICIEHHBIX THIIOTE3, MAJI0 YeEM OTIMYAOIINXCS OT OMOIEHCKUX
CKa30K U COUYMHEHUI (aHTacTOB, CO BpEMEHEM HaBCETa HCUE3HYT U3
HayKH.

Benp HeynuBUTENBbHO, UTO TeOpus OOJBIIOIO B3phIBa, Kak
00KECTBEHHOE TBOPEHHUE MATePUHM M3 HUYETO, C OOJBIION OXOTOM
Obula MpH3HAHA PENUTHO3HBIMU MpakoOecamu Barukana. Henb3s
OTpULATh TOrO, YTO MATEMaTHYECKH MOXXHO IOCUMTATh HACKOJBKO
YBEIUYUTCS JUIMHA KEJe3HOW TMHEWKH MPU MIIIJIMOHE TPajycoB, HO
00CyX/1aTh MPHU 3TOM €€ CBOMCTBAa MOTYT Pa3Be YTO yMAJMIICHHBIE,
IIOTOMY YTO HU IIPU TaKOM TeMIlepaType OHa IPOCTO HE CYILECTBYET.

OpnnHako, HECMOTPSI Ha 3TO, IICEBJOYUYCHBIE Ha TIOJTHOM CEPhe3e
OTMCHIBAIOT, HAIPUMED, YEPHBIE ABIPHI, KaK OYATO YK€ MOUTYIaal UX
COOCTBEHHBIMU PYKaMU, TOBOPAT 00 aKKpELUH, KaK MaJeHUH MaTepU
caMoil Ha ce0s1, Kak OyATO BUIEIH 3TO TAe-TO BOOUHI0. OnucaHus
pa3IMYHBIX MapaJOKCOB, HEOOBACHUMBIX A(PQPEKTOB U SBICHUM,
SKOOBI CYIIECTBYIOIIMX B TPHPOJE JABUHOM JIbETCSI C 3KPaHOB
OOJIBIIMHCTBA TEJIEKAHAJIOB M YK€ IPEBPATUIIOCh B JOXOIHBIN OM3HEC
Ha HEBEXecTBE OObIBaTeled M TaKk HE CHIBHO OOpPEMEHEHHBIX
CIIOCOOHOCTBIO K MBIIIJIEHUIO.

U camoe cTpaiiHoe, 4YTO HACTOSIIME yYeHbIE IIPU ITOM HHUYETO
HE MOTYT BO3pa3uTh. B uUX cpeie HEBEXKECTBO YK€ JTOCTUIIIO TaKOM
CTENEeHH, YTO MHOTHUE U3 HUX BEpAT B O0ra, a HEKOTOpHIE JaXe U HE
CKpPBIBAIOT 3TOT0. bojiee Toro, B HEKOTOPBIX YUEOHBIX 3aBEICHUSX YKE
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JIENTal0TCs TMOMOJI3HOBEHUS yUpeauTh Kadenapsl 6orocioBus. U s He
VIUBIIOCh, YTO B CKOpPOM BPEMEHHM [OWIET ouepeapr U J0
BO3POKJICHUS CBITEHIIIEH NHKBU3HUIIUY.

VY4yeHble U caMu yK€ JaBHO MPEBPAaTWINCh U3 (PU3UKOB B
TOJIKOBATEJICH pe3ylbTaTOB MAaTEMAaTHYECKUX MpeoOpa3oBaHUM,
no00HO acTpojioraMm, MPEACKA3bIBAIOIIMM JIFOJACKHE CYABOBI 10
PUCYHKY pAacIOJIOKECHHS 3Be3]] Ha HeOe, COBEPIICHHO HE MOHUMAs,
YTO 3TH SIBJICHUSI HECOTIOCTABUMBI M TOAYUHEHBI COBEPIIEHHO Pa3HbIM
3akoHaM. Ecnum 1gBMKeHWE HEOECHBIX TeNl JIOBOJBHO JIETKO
IpelicKka3yeMo, TO TOBEJIEHUE 4eJoBeKa, 00Jsiagaroniero cBo0omoit
BOJIU, TIPEJICKA3aTh HEBO3ZMOXKHO.

YMenne  ¢GaHTACTUYECKH  HAYKOOOpPa3HO  TPAKTOBATh
pe3ynbTaThl  MaHMMYJSIIUE ~ MaTeMaTudeckuMu  (opMyramu,
CUMTAETCsl NPU3HAKOM HEOPAMHAPHOIO YyMa U HECTaHJApPTHOTO
MBIIUICHHS, HEIOCTYIIHOTO MpocToMy cMmepTHoMy. Co3maB cebe
00XKa 0 UMEHM "MaTeMaTHKa', yYCHBIE yXKe HECKOJIBKO CTOJETUH
BOJIAT ce0s 32 HOC, JayKe HE TOJI03peBasi 3TOTO.

3Hasi, 4TO NBaXIbl JBa — YETHIPE M HArpOMOXKIas APYr Ha
Ipyra Maccy MHOTO3TaXHBIX (QOpMyJ, JEerko HamucaTth BIIOJIHE
HAay4YHYIO CTaThl0 O KaKOM-THOO (DU3NYECKOM SIBJICHHWH, JaKE HE
MOHMMasI ero (PM3UYECKOro CMbICIa M, TEM He MEHee, CO3/1aB B ria3ax
oObIBaTeNsl WILIIO3UIO BBICOKOW HaydyHOCTH. W 3Ty WMIUIIO3UIO JIETKO
MOAKPENUTh IPOCTOM IPOBEPKOM MAaTEMaTHUYECKUX BBIKIAJ0K
oOpaTHBIM JEHCTBHEM — pa3eluB dYeThipe Ha ABa. lloromy dTo
T00BIe MaTeMaTHUYeCKHe JIOKa3aTeNbCTBA IMPEJICTABISAIOT CO0O0M
TaBTOJIOTUM, THUIA: "ABAXKIbI JBa PABHO YETHIPEM, MOTOMY 4YTO
4YeThIpe, JCJIICHHOE Ha JBa, paBHO nByM". M BOT Ha mOMOOHBIX
TaBTOJIOTUSAX CTPOATCS MPAKTHUUECKU BCE, TaK Ha3bIBA€MblE€ HAYUHbIE
TEOpUHU.

[1yOnuKysich B CBOMX PEIEH3UPYEMBIX HAYYHBIX H3JAHHIX,
Ky/la 3aKpBIT JOCTYI CBEXEW MBICIH M OECKOHEYHO IHUTHPYS IPYT
Ipyra,  Hay4Hoe  cooOIIecTBO  TpeBpaTHiiaCh B CEKTY
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MOCPEACTBEHHOCTEH, COCTOSIIYI0O B OCHOBHOM M3 JIFOJICH, YMEIOIIUX
JIUIIb BUPTYO3HO MaHUITYJIUPOBATh IU(pamu, 0c000 HE 3ayMbIBAsICh
HaJ uX (u3nueckuM cmbicioM. M naxke UMeeT MecTO COBEPILEHHO
OpenoBoe MHEHHE, YTO YeM a0CypJIHee TECOpHs U 4eM OOJIbIIe B HEH
MaTeMaTHUK{d, TEM OHAa TeHUalbHEe. 3a4aTOYHOE COCTOSHUE
JIOTUYECKOTO MBIIUICHUSI BCETO HAYyYHOTO COOOIIECTBa, SBISETCS
OPUYMHOW TOTO, YTO YYCHBIE HE B COCTOSHMM OoJiee WM MEHee
MPaBAONONO0HO OOBSICHUTH CYTH AK€ OYECHb NPOCTHIX SIBICHUN
PUPOJIBIL.

C momouIpl0 MaTeMaTHKH HEBO3MOXKHO OIUCATh JIaxe
MPOCTYIO OKPYKHOCTH uepe3 e€ IuaMeTp, MOTOMY YTO BEJIMYUHBI 3TH
- HecouzMepuMbl. Hukakue Tanpl ¢ 0yOHaMU HE YCTPAHST TOTO, UTO
TUameTp Wik He OyneT JocTaBaTh IO OKPYKHOCTU WIIH ke Oyner
"Topuars" U3 Hee Hapyxy. Uucno [Iu — 3TO HE Kakasf-TO MHUpOBas
"KOHCTaHTa", a 6ecKOHEeUHast JpoOb, KOTOpas BCET/1a MOIy4aeTCsl PpH
COTIOCTABJICHUN HECOU3MEPUMBIX BEIHYHUH.

K Tomy e yuyeHble Jake MaTeMaTHKy-TO K (DHU3HUYECKUM
SIBJICHUSIM HE yMEIOT NPUMEHSTh MpaBwiIbHO. Hampumep, Teopus
bonbuioro B3peiBa pazpaboTaHa Ha MPUMUTHUBHOM SKCTpaIoALuUH,
TaK Ha3bIBa€MOro pa3z0eraHus rajakTHK, OHIMOOYHO OOBSICHEHHOTO
s dexrom JJonmaepa. YunuTeiBas ropu30HT BUAUMOCTH BCEICHHOM C
3eMIIH B 3KCTPAnoaupys pazderaHue rajlakTHK, YIeHbIe "TeHHaTbHO"
BBIUMCIIHIIN, 4TO 14 MUJIIIMAPIOB JIET Ha3aj BCeJICHHAs MPECTaBIIsIa
co0oii Oe3pazMepHyI0 TOUKYy ¢ OeckoHeuHoU Maccoi. Kotopas, mo
HEMOHSTHBIM TIPUYMHAM BJAPYr B30pBaiach... COBEpIICHHO HE
cooOpaxasi TOro, 4ro BCElIEHHAs HE MPOCTO OYeHb Ooblias, a
OeCKOHEYHas! M IKCTPANOJIAIMS e Oy/IeT Tak ke 0ECKOHEUHOM.

Boo6me-To, B Hayke 3a0myxaeHus Oblu Beeraa. Horma onn
JUTMITUCH CTOJIETUSIMH, @ MHOT/IA U ThICAYMIeTUsIMU. JIroOble Hay4YHbIe
9KCIIEPUMEHTHl BCETJa IUIAHUPYIOTCA TakuM o00pa3oM, 4TO Obl
MOJyYUTh KAaKHe-TO, BIIOJHE OXXHIaeMble, pe3yiabTartel. M eciu
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IIOJIyUYEHHBIE PE3YJIbTAaThl PACXOIATCS C OXHAAEMBIMH, BO3HHKAET
coOJla3H TOJKOPPEKTUPOBaTh HX KaKUM-HUOYIb OYEHb BaKHBIM
Kod(purmeHToM.

[Ipuaymarp, Hampumep, KaKyl-HHOYIb  "TIOCTOSIHHYIO
bonbpiMana", "TeMHyI0 Matepuo', WM H300pecTH KaKoW-HUOYIb
"IPUHLIUII HEOINIPEAEIEHHOCTU", YBEKOBEUUB CBOE HMMs B HCTOPHUHU
HayKd M 3aKpenuB B HeW cBou 3a0myxneHus. B mpupone He
CYLIECTBYET HHMKAaKMX [apAJICJIBbHBIX HPSIMBIX, J10Ka3aTeIbCTBO
TEOPEMBI O KOTOPBIX IOJPOOHO pa30upacTcs B IIKOIbHBIX yUeOHUKAX,
mo0ble JIMHUKM B HEW Bcerna mepecekaroTcs. J[ake CBeT HE MOXKET
JIBUTAThCS MIPSIMOJIMHENHO.

K  HacrosmeMy  BpeMEHM  TakuX  MaTeMaTHYECKHUX
3a051y’)KI€HUH ¥ NPOTHBOPEUYMM B HayKe HAKOIWJIOCHh CTOJBKO, YTO
HEKOTOpbIE '"y4d€Hble" pa3yBEpPHUBIINCH B BO3MOYKHOCTH IIO3HAHMS
OpUPOJBI, JIOMYCKAIOT —cymiecTBoBaHue Oora. UM yxe 0cobo
nepemMyJipeHHble "TeHUU" OT TCEBJIOHAYKU MBITAIOTCSA IMPOJABUTATH
"Teopun", OCHOBAaHHbIE HAa CPEIHEBEKOBBIX IPEJCTABICHUIX O TOM,
4yTO "JIMy4H 3peHMs" UCXOIAT U3 IJIa3, a 3HAUUT Pe3yJIbTaThl HAYYHBIX
9KCHEPUMEHTOB HAINPSIMYI0 3aBHCAT OT TOrO, CMOTPUT Ha HHUX
9KCHEPUMEHTATOp WIN CilydaiiHO oTBepHYyica. Hano nonarats, uTo B
(GopMynax CKOpO HOSBUTCS HOBBIM, JOCENe HEBUJAHHBIA UIEH -
HaOmogaTenb. M BO3MOXKHO €ro naxke OOBSBIT HOBOM MHUPOBOM
KOHCTaHTOM.

Ecnu Obl yenoBek He UMeEN OPraHoB 3PEHUs, TO BIIOJIHE MOTJIA
Obl TOSIBUTHCS TEOpHS, YTBEPXKAAIoLIas, YTO CKOPOCTh 3BYKa
HEBO3MOKHO IIPEBBICUTH. V1 TEOPETUKU ¢ YMHBIM BUIOM pacCyXaaan
Obl O TOM, 4YTO Yy JIETSILIEr0 CcamoJieTa HEBO3MOXHO OINPEAEIUThH
CKOpPOCTb U KOOPJHMHATY OJHOBPEMEHHO M IO3TOMY OH SIBJIIETCS HE
MaTepHaIbHBIM TEJIOM, a BOJIHOM M MpocTO "pa3Maszan” 1mo HeOy...

Bo3zemeMm 11 mpumepa npocTyro GopMyity, Tak Ha3bIBaeMOro,
3aKOHAa BCEMHUPHOIo TAroreHus. llpaBna ee yxe NaBHO YCIIOKHUIU
pa3IMYHBIMU KO PUIMEHTaMU, XOTS JJIs HAaC 3TO HEBaXHO. BaxeH
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caM npuHIMO. B €€ uucauTene CTOUT MPOU3BEACHHE MacC
B3aMMOJICHCTBYIOIIUX TeJl. YUeHble OOBSCHSIOT 3TO MPOU3BE/ICHUE
TE€M, YTO KaKJas 4YacTHUIAa OJHOrO TEJla MPUTITUBAECTCS K KaKIOU
yacTuue Apyroro. [IpuTAruBaTbCs-To OHU NPUTATUBAKOTCS, HO TOJIBKO
HE KaK OT/IeJIbHbIE YaCTHIb, a Kak efanHoe 1enoe. Kycok 6eToHa —ato
TBEP/OE TEJIO U €ro CBOMCTBA Pa3UTEIbHO OTIMYAIOTCS OT TOPCTKHU
[EeMEHTHOW ThUIH. M BOOOIIE HEMOHSTHO, KaK MOXHO YMHOXHUTh
Maccy Ha maccy? Beawb cienys mpaBuwiaM MaTeMaTHKH CIEAYET
YMHOXaTh U pa3MepHOCTH. W uTo mosydaercss B pe3yibTare-To?
KBanpaTtnas macca?

Wnu BozbMeM wusBecTHyIo (opmyny E=mec? u mycts Kro-
HUOYb W3 YYEHBIX MONPOOYyeT OOBSACHUTH (HUIUUCCKUUA CMBICIT
KBajJipaTa CKOpOCTU cBeTa. Kak yMHOXHUTh CKOPOCTh Ha CKOPOCTH?
D10 uto, 9¥10'® KBaAPATHBIX KUIOMETPOB B KBAJAPATHYIO CEKYHIY?
Nmn B cexyHny 3a cekyHay? W Takux Js1cCycoB, 1O MHIJIOCTH
MaTeMaTHUKu B (u3uke mpeaoctaToyHo. JlocTaTOuyHO BO BCSIKOM
cilydae JUIsl TOTO, YTOOBI NMpeBpaTUTh €€ B IceBaoHayKy. M camoe
CTpAILHOE B 3TOM TO, UTO B F'OJIOBHI CTYJICHTOB YK€ 0oJiee CTa JIET 1o
BHJIOM BBICOKOW HayKd, 'BTIOXMBAIOT', TIO0 CYTH, HOBYIO
NICEBJIOHAYUYHYIO cuctemy [Itonomes.

XoTs 3a05y’)KJIeHHE B TEOICHTpU3ME, ObLIO HE OT TIIYIOCTH,
BE€/Ib ISl TOTO, YTO OBl MOHATH, UTO 3eMiist [BUkKeTcst BOKpyr CouHIa,
HYy)XHO XuUTb Ha Connie. [lo3ToMy B HCTOpUM HAyKu cHUCTEMa
[ITonomess ocTaHeTcss Kak HEM30EXKHBIH M 3aKOHOMEPHBIM 3Tam
Hay4HOT'O MMO3HAHUSI.

A BOT KkBaHTOBas (U3HMKA, TEOpUS OTHOCUTEIBHOCTH,
TPABUTALMOHHBIM KOJUIAINIC, YEpHBIE [bIPbI, YK€ B HEJAIEKOM
Oynoymem  pas3nensT  cyab0y  MHOTOYMCIEHHBIX  TpPaKTaToOB
CPEIHEBEKOBBIX CXOJACTOB O KOJMYECTBE YEPTEH WM AHIEJIOB Ha
octpue uriibl. OHM HUKOI'/Ia HE TI0JIy4aT MOATBEPKICHUS U Pa3BUTHS,
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TaK KakK SBISIOT COOOW CBHUIETENHCTBA MICEBAOHAYYHOTO HEBEKECTBA
Y OTKPOBEHHOM TJIYNIOCTH. ..

23. BBIBOJBbI

Ha ocHOBE BBIIIEN3I05KEHHOTO MTOABEAEM HEKOTOPBIE UTOTH.

Bcenennaa - 310 OeckoHE4Has MarTepHs, HaxoJsllascsi B
BEYHOM O/IHOHAIIPABJIEHHOM M HEOOPATUMOM IPOLIECCE CUHTE3A.

Cunme3 — 3T0 IPOLIECC HETPEPHIBHOT'O YCI0KHEHUS CTPYKTYPBI
MaTepuH, OOYCIIOBIEHHBIH €€ JJIEKTPUYECKUMH 3apsiiaMd U
COITPOBOKIAIOIIMICS HEMTPEPHIBHBIM COBEPILICHHUEM PAOOTHI.

Ilpocmpancmeo — 53TO CBOMCTBO NPOTSHDKEHHOCTH CaMOM
MaTtepuu. Hu B KakoM Jpyrom npocTpaHCTBE, B BUJE ITCTOTO SIHUKA,
BCEJICHHAs HE HYXKAAeTCA.

Bpema — 51O CBOWMCTBO BBICOKOOPTaHW30BAHHOW MaTEpUu —
MO3rd,  3allOMHHATh  IPOMEXKYTOUHBIE  COCTOSHMS  KaKHX-TO
IIPOLIECCOB, CpPaBHUBAasg MX C JApyrumMu. B mpupose HET Takoro
¢u3mueckoro Imporecca, Kak BpeMs, OHa CYIIECTBYET B BEYHO
JUISIILIEMCS] HACTOSIIIEM.

JIrobbie MaTepuasibHble 00pa30BaHMS — YACTUILIBI, MaKpoTena,
KOCMHYECKHE OOBEKTBI, O0JANAIOT 2PAGUMAUUOHHBIMU TIOISMH,
COCTOSIIIIUMH U3 DJICKTPUYECKUX MOJIEH TPOTUBOIOIOKHBIX 3apsI0B.

B rpaBuTanimoHHOM o€ pacpoCTPaAHAIOTCS, BO30YKIaeMbI€ B
HEM JIBJKCHMEM MAaTepUAIbHBIX OOBEKTOB, 2pAGUMAUUOHHbIE
60/1Hbl, Ha3bIBaeMbIe O(DULINANBHON HAYKOH, SJIEKTPOMAarHUTHHIMHU.

I'paBuTanimoHHas BOJIHA — O3TO IIONEpEYHas  BOJIHA,
pPacIpOCTPaHSOMIAsACA HA TPAaHULE ABYX JJIEKTPUYECKUX IOJIEH ¢
IPOTUBOMNOJIOXKHBIMA ~ CBOMCTBAMH, M3  KOTOPBIX  COCTOUT
IpaBUTALlMOHHOE TIOJIE.

I'paBUTaLINOHHOE T0JIE 0OBEKTA MOXKET UMETh ACUMMEMPUIO,
OOYCJIOBIICHHYIO  PA3JUYHOM  BEIMYMHOM  OOpasylolmux  €ero
JNEKTPUYECKUX  TOJEH, KOTOpas  ONpENeNsaeTcs  Pa3HOCTBIO
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AIIEKTPUIECKUX MOTESHIINAIOB B KAKOK-JIN00 TOUKE, TPABUTAIMOHHOTO
HOJIS.

[Ipu ABMKEHUM YaCTUIBI B ACHMMETPUYHOM I'PaBUTALIOHHOM
nosie, Bo3Oyk7gaemass el  TrpaBUTAllMOHHAs  BOJHA  UMEET
ACUMMETpPUYHbIE aMIUIMTYAbl MOJIOXKUTEIbHBIX M OTPHUIATEIbHBIX
BOJIH, YTO BJIMSIET Ha HAIpPaBJICHUE IBMXKCHHUS 3TOW YACTUIBI U €€
BpalleHue.

A =Aq=(-qhn—-(+q)n 20e
A = Aq — acummempus 2pasumayuoOHHO20 No,
(+qQ)n — nomenyuan nos NOLOHCUMENLHO20 3apA0a 8 mouke N, a
(-q@)n - nomenyuan nons ompuyamenbHo2o 3apa0a 6 Mol Hce Mmoyke.

Acummempusa TPaBUTALUOHHOTO TIONS MOXKET OBITh, Kak
IIOJIOXKUTEBHOM, TaK U OTPULIATEIILHOMU.

Benuuunou acummempuu TpaBUTALMOHHOIO TOJISI aTOMOB

OTMPEIEISAETCS arperaTHOE COCTOSTHUE BEILECTBA.

Temnepamypa  maTepuanbHOIO  Tela  ONpEIeNseTcs

PasHocmul0  acummempuil  €ro aToMOB U aTOMOB

OKpY>KaloIleu cpebl.

to = AA =As—Ao= AQs— AQoTae

AA — paznocms acummempuil,

Ao - acummempus 2pasumayuOHHO20 noisi 0ovekma,

A(Qs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.

Cneoosamenwvno, acummempusa — 3Imo, HoO Ccymu,
U30bIMOUHBIL  INEKMPUYECKUll  3apad U  nepemeKaHuem
INEKMPUYECKUX 3apA006 6 NONAHOU Mmepe Onpedensaomces ece
e3aumooeiicmeus 6 npupooe.

Kpowme sToro, rpaBuTaiinoHHOE 1M0OJI€ MOKET UMETh "nepekoc”,
OOYCJIOBJICHHBI ~ JIMHEWHBIM  CMEIICHHEM, O00pa3yloIlux €ro,
3JIEKTPUYECKUX MOJIEH. DTOT TUHEUHBIA CIBUT AJIEKTPUUYECKUX MTOJIEH
o(uIManbHON HAyKON HA3BIBACTCA MACHUNIHBIM HOEM.
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Kuzne — 10 IMPONU3BOJILHO B3ITBIN YPOBCHBL CJIOKHOCTHU
CTPYKTYPBl MaTepWHd, KOTOpask HAXOIUTCS B COCTOSIHMH MpoIiecca
0OECKOHEUHOT0 CHHTE3a, HEMPEPHIBHO BOCHPOM3BOSICH U OCO3HABAs
cebs opraHoM, Cc(GOPMHUPOBAHHOM W3 BBICOKOOPTaHU30BAHHOM
MaTepUH — MO3TOM, CIIOCOOHBIM HCIOJB30BaTh B IpOIECcCe
KUBHCACATCIIBHOCTH SJICKTPUICCKUC CUTHAJIBI.

24. MPUJIOXKEHHUE

. HuskoremMnepaTypHbIii CHHTE3

Kax 0wv110 npeononosiceno eviuie, amom 6000pooa 0dradaem

ompuyamenvHoil acummempuell 2pasumayuoHHo20 no.
@ (@ - To ecmb HeKOmMOpLIM oOmpuy AaAMeIbHLIM 3APAOOM
(puc 26), npucywyum 2azam u Komopwlii 00ycnasnueaem
cmpemiienue 6000pooa beckoneuno pacuiupamoca. Ecau
CHCUMAMb AMOMAPHBLIL 6000PO0 UNU OPY20IL 23, MO CUTLbL
INEKMPUYECKO20 OMMAIKUBAHUA MEHCOY €20 AMmOMamu
@ O (puc 26b,c) 0yoym yeenuuusamovcs 00 mex nop, noka
¢ nonoJIcuneIbHOe noe 00HO20 AMOMA He npuoem 6
@D - ""conpukocnoeenue'' c ompuyamenvbHvIM noaEM OPY2020, 6
pe3ynvmame 4e20, Cunbl RPUMANCEHUA NPEGLICAN CUTIb
OMMmMAanKueaHusa U RPUMAHYIM AMOMbL GNJIOMHYIO OpY2 K
opyzy, obpazys moexyy (puc 26d).

Puc 26,

Ilpu smom evidenaemca HeKOmopas MOWIHOCHMb, NPONOPUUOHATbHASA,
603HUKalOWemMy npu  Imom, Oepexkmy eca. Imo  UNIOCMPAYUA
HuzKomemnepamypnozo cunmesa (HTC), npoucxodauwezo npu 00CmamouHo
HU3BKUX MeMNnepamypax, 00 HEeCKOAbKUX MuICAY 2PAOycos, 8 20pAYUUX HeOpax
ocmulearowux nianem.

e BhbicokoTeMnepaTypHblii CHHTE3

Echu amomul 6000pooa unu 106020 0py2020 eeuiecmea nooGepZHyHIb
OUeHb GbICOKOMY OAagNleHUl0 U memnepamype, npesvlLalOuieil HecKoIbKo
MUTLTUOHO8 2Padyco8, MO OHU nepelioym 8 HCUOKoe CoOCmoanue, 8 pe3yibmame
Yezo convlomcsa, o0pazya amomvl Hojiee MAHCENbIX INEMEHMO08. Imo npumep
6bICOKOMEMNEPANLYPHO20 CUHME3d, nPoucxooauie2o ¢ 3¢ezoax. Unnwocmpayusn
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npoyecca  MaKo20  GbICOKOMeEMnepamypnozo  cunmesza ceaus  (BTC)
npeocmasnena Ha pucyuke (puc 27).

L4 CHHTEe3, KAK NPoIecC YBOJIOINH

Cunmes (0o0veounenue) — >3mo 00wan HANPAGIEHHOCMb HPOUECCOE
seonroyuu. UYenoseueckoe oduiecmeo, Kak u a0dvle mamepuanvhovle 00beKnbl,
Xoms u He 6 MaKoil A6HOU hopme, HO MAKIHCe NOOUUHAIOMCA IMOMY NPUHYURY
o0veouHeHus.

...H3 cybanemenmapuvix uacmuy cuHmesupylomcs rnemeHmapHvle, u3
INNEMEHMAPHBIX — AMOMbl, U3 AMOMOE — MOoJeKyavl. MoneKkynvt ooOpazyrom
6bICOKOMOJIEKYAPHbBIE COCOUHEHUA, U3 KOMOPBIX, CO 6PEMEHEM, hopMUPYIOmMCA
pacmumenvuvlie u  cueomnuvle kKiemku. Knemxu o6vedunawomca e

MHOZOK/1emouHble 00pA308aHus, KOmopwvle, 6 C60H
ouepedb, 6CMYnaion ¢ CUMOU03 Opyz ¢ Opy2om u 0opasyom
Op2anu3Mbl, MaK Hazvleaemolx, ''Hcuevlx'' cywecme. Imo

“p@ @ -+ | puibb, nmuysl, npecmblKaWUeCs, MIEKORUMAOWUE U

b uyenoeeK, Kak Haubonee pazeumoe u, oodnaoarouiee
R "1 O CaMOCO3HAHUEM, CYULECHIBO.

c Jwou o06vedunarwmea 6 pooosvle pynnwvl, 6

niemena, cmpanvl u 2ocyoapcmea. Yepez nexomopoe
d ' epems, Cmpansl, 011 Mmo20 Ymoovl He OZUOHYmb 6 DOpbOe

Puc 27. €O ceoell cOOCMBEHHOI 2yROCMblo, OYOym GbIHYIHCOEHbI
00be0uHUmMbCA 68 00HO 27100a1bHOE NIAAHEMHOE 20CYOapCHE0, HOMOMY YMOo éce,

Ymo HAxXo00umcsa He MoJbKO HA NaHeme, HO U 60 6CENEHHOIl, He RPUHAONEHCUN
HuKomy, a 3Hauum npunaonexcum ecem. Cam uenoeek — Mo mMOIbKO
MamepuanvHolil.  00beKm Ul  OP2AHU3IM, ROJYUUGWIUL, 6 pe3ylbmame
960710 UOHHO20 npouecca, cnocoénocmob ocoznams cebsn Kax
uHoueuoyanvHocms. Bozomnuewuii  ceba  ''wapem  npupoowt', Imom
MamepuanvHublil 00beKm, cpaszy iHce HPUHAICA 34 NOKOPEHUue IMOoi camoil
npupooOsl, HaAcCmMvi0 KOmMOpou OH cam u aenaemca. U moavko nokopue
COOCMEEHHYI0 2IYROCHb, 00U ROUMYNL, YMO Obl10 YHUUMONCEHO umu 6 "tuye'’
CCCP.

Cosemckoe obwgecmeo — mo pe3yavmam cunme3a (00veounenus) Ha
Oonee 6bICOKOM YpOGHE OpP2AHU3AUUU Mamepuu, HA NPUHYURAX DPAGEHCMEA.
Yenoseueckoe o00ugecmeo HaA HACMOAULEM HUIKOM YPO6HE YMCIMEEHHO20
pazeumus noKa He Moxcem cywjecmeoeams 0e3 udeonozuu. bez nee ono
npeepawiaemca 6 00e3bAHLIO CMAI), YMO HPEKPACHO 6UOHO HA npuMepe
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cospemennoii Poccuu. Ilepecmpoiixa omopocuna ee na 300 n1em nazao, no cymu,
6EPHY6 IKCHIYAMAUUIO HeSI06EeKA Ue/108EKOM U YHUUMOMNCUE 6CE COUUATbHbLE
3aeoeganun. Bce, co3zoannoe mpyoom Munnuonos, pazeopoeaHo HOGLIMU
ooapamu. Ocmaemca 60CcCMAHOGUNL TUWL KPENOCHIHOE NPAGO U CEAMEUULYI0
UHKGU3ULUIO. ..

Yuuumooswenue mapkcusma, xax udeonozuu 00CMaAmMOUHO 6bICOKO20
UHMENNeKMYAIbHO20  yPO8HA, omopocuno Poccuro, npakmuuecku, 6
cpedHeseKobe, npespamue ee 6 (heooanvroe 20cyoapcmeo, 2oe 60pvl U C8010UU
npaeam 6an, He npeonoycus e3ameH Huuezo. Ilpunyun yacmmuoil
coocmeeHHoCmu U UHOUBUOYANIU3M Heu3z0excHo 0Oyoym nposoyuposamsp
Hepaspewiumple KOHPAUKMBL MeHcOy PAZTUYHBIMU CLOAMU 00ujecmea u
mpebosams  HEOOXOO0UMOCMU  HAPAUWIUEAHUA  KAPDAMETbHLIX OP2AHOE U
npunamus 02POMHO20 Koiuuecmeo 0eccMbICIeHHBIX 3aK0H08,
peanamenmupyiowux, npAKmMu4ecKu, Kaxcovlil waz.

J1060e, HeOCMOPOIHCHO CKA3AHHOE CT1080 HEU30eIHCHO Oyoem npueoOums K
603HUKHOBEHUIO MPYOHODA3PEWIUMBIX KOHMIUKIMHBIX CUMYAUUIL, KAK MElCOy
OMOeNbHHIMU UHOUBUOAMU, MAK U OMOETbHBIMU ZPYRNAMU, YN0 GbLILEMCA 8
HeoOnpaeoanHyo 3azpy3Ky cyo0eOHOU CUCmeMbl CMEXOMEOPHbIMU CYOEOHbIMU
uckamu. JIroou 6yoym evinysncoensl ciieoums opyz 3a Opy20om u 011 HOPMATbHOU
yenogeueckoil HcusHu, He ocmamemca epemenu. Oobwecmey yzpodcaem
COUUATBbHBLIL KOJIANC, KOMOPLLl, 8 Xyouiem ciyudae, MOMcem Rpueecmu K
Pa36A3b16aHUI0 27100ANLHOI GOUIHBL C NPUMEHEHUEM AMOMHO20 OpYIHCUA. ..
Ycepouo mnacasicoaemas kanumanucmuueckaa 3IKOHOMUKA U YACMHAA
cobcmeennocmb, ¢ MOYKU 3PeHua uzuku — 3mo npoyecc, uUOywWUIL ¢
Hapywienuem 3aKOHA RPUPOObl - 603PACMAHUA IHMPONUL.

Y mex, kmo umeem mnozo oenez, ux cmanogumcsa ewie donvuie, ay K020
ux mano, pazopawomca coecem. Ilosmomy c pazeumuem unmennieKmyanibHozo
YPO6HA 3eMHOU UYUGUNU3AUUU, KARUMATUCHMUUECKAA IKOHOMUKA ymMpem
Hascez0a. A noxa HepazyMHoe uenoeeuecmeo 0Oyoem pyKO80OOCHIB06AMbCA
RpUHYURAMU  YACMHOU COOCMEEHHOCHMU U  AZPECCUGHBIMU  JI03YH2AMU
Muuypuna, umo '"'Mbl He O00aINHCHBL HCOAMb MUTOCHICH OM RPUPOOLl'', OHO
Heu30excHo 6yoem oOpeueHo HA NPECMYRHOCHb, 0OMAHbL, 80POGCHIE0, PA3OODPLL
U 6OUHDL. ..

e Dmnujor

B 2mo noka neeozmodrcno nosepums, no 19 anpena 2013 zo0a ovin
npexpawen 00HOCHMOPOHHUII KOHIMAKM UHONAHEMAH C 3eMHOU WUeUIU3auueil
U npeocmaegumeiu 6bICOKOPA38UMOIL YUBUIUZAUUU, C OOHOU U3 NIIAHem Hauiell
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2a1aKMUKU, ROKUHYIIU COTHEYHYI0 cucmemy, KaKk munumym na 500 3emmuvix nem.
Hauano xonmaxkma npuwinoce na 1962-63 200v1, koz0a unonaanemuslii 3040, 8
0uepeonoil pas nocemug COIHEUHYI0 CUCIEMY, 0OHApYICcUn HA Haulell nianeme
20Cy0apcmeo ¢ 00W{eCHmEEeHHBIM CHIPOEM, He COOMGENICHEYIOU{UM O00uemy
YDOGHIO DpA36UMUA 3EMHO20 HYeN06e4ecHeq, Ymo U HOCTYIHCUNO NPUYUHOU
RPUCMATILHO20 HUMAHUSA UHONIAHEMAH K Haulell cCmpaHe.

Omom ¢henomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo
meopuu  360110UUU, KOMMYHUCHUUECKOE 20CYy0apCmeo ¢ (ecKaaccosvim
oowecmeennbim cmpoem, noooonoe CCCP, npakmuuecku He umeno peaibHou
603MOMNCHOCMU G03HUKHYMb 6 YCI0GUAX HU3ZK020 UHMENNEeKMYAIbHO20 U
MexXHO0/102U4eCK020 YPOBHA PA3BUMUA 3eMHOU UUGUIUIAUUU U meM Oonee,
cyujecmeoeams @ IMUX ycioeuax 0060J1bHO npooodicumensvroe epema. Umo,
COOCMEEHHO U NOOMEEPOUTIOCH COOBIMUAMU, NPOUIOUEOMUMU 6 0EBAHOCHIbIX
200ax ¢ CCCP.

...""9kcnepumenm Jlenuna'' 6vln1 unmepecen 0nA HUX, KaK HONbIMKA
CO30aHUA 20Cy0apcmea HA NPUHYURAX DPAGEHCMEA 6 YCIO06UAX Neu{epHO20
COCMOAHUA CO3HAHUA HACe/IeHUsA NIAHEmbl, CUN08bIM MemodoMm. MoorcHo
eblOpeccuposantv COOaKy max, 4mo 0vl oHa, oarxce OyOyuu 20J100HOIL, He 80Po8ald
nuwy, HO IMO HUKO20a He cmanem eé o0co3Hanuvim nogedenuem. CCCP —
2ocyoapcmeo cozdannoe Jlenunvim u €20 COPAMHUKAMU AHATIOZUYHBIMU
Memooamu OpeccuposKu u coeepuiuguiee CKAuoK om nepeodbImHOo-00UWUHHO20
cmpoa K Oecknaccoeomy  oduiecmey, OCHO6AHHOMY HA  NPUHUURAX
KOMMYHAIbHOCHUL.

Tonvko oueHb HUYMOIICHAA YACMb HACEIeHUA, NPAKMUYECKU eOUHUY b,
0CO3HABANU CYMb HOBLIX O0ULECHEEHHBLIX OMHOWIEHUN, OO0NLUIUHCINGO Jice
DPYKOB0OCHE06AIUCH HCUBOMHBIMU UHCHIUHKMAMU OOMUHUPOGAHUS, 0CIABAACY
zoucmuunvimu U ycyaruxoeamovimu. Ilosmomy  pykoeoocmeo  Hoeozo
2ocyoapcmea 0Obli0 GLIHYHCOEHO NOCHOAHHO 3AHUMAMbBCA UOEO102UYeCKUM
60CHUmMAHUEM HACeNleHUs, COepHCUBAs HCUBOMIHbIE UHCHMUHKMbBL Macc
docmamouno y3cecmKumu memooamu knyma u npanuka. Ho, necmomps na amo,
npoueemano 60poecmeo, KaK 6 0Ovimy, MaK u HA NPOU3EOOCHIGe, XOMA €20
Mmacuimaovl OblIU HUYMONCHBIMU U 0C00020 GIUAHUA HA JHCU3HL CHPAHbLL He
okasviganu. Kpome ecezo npouezo, nogoe cosemckoe 20cyoapcmeo nocmoanHHo
nooeepzanocw npeccunzy u nposoxayuam "opysrcecmeennpix'’’
KAnumanucmuyeckux coceoeil, NpPeOCMABNAGUIUXCA OEMOKPAMUYECKUMU U
npozpeccugnvimu. OHU He OCMAHOBUNUCL Oadice Neped pPA3GA3bIGAHUEM
21100a1bHOL 801IHbL, YHECUIEl 0eCAMKU MUITUOHOE HCU3Hell, ULy 0bl MOJIbKO
u3zbasumsbca om IM020, KOaowezo 21nazd, npumepa.
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U 6 Konuye KoHY08, UM MO YOANOCH, MAK KAK OCHOGHAA MACCA HACEIeHUA
CCCP, kak u oicuoanocw, naney o naney He yoapuid, Ymoovl 3auiumunms ceou
COUUAIbHBIE 3A60€6AHUA, MAK KAK Yice cuumania ux camo coooi
pasymerwougumucs... Bece eepnynoce na ucxoouvie nozuyuu u eoea 3apoousuieecs
HO60e 00uecmeo, 6epHyIOCy K NPUHUUNAM 00€3bAHbEll cCmau, CKAamuGuch 6
camoe Hacmoauwee MpaiHoe cpeonegekosve... Ho 3axonvl r60n10uuu maxoauwl,
umo 0na moz20, 4UmMooObl pA3zeUEAMbCA Odjlbuie, Uen08e4ecmey HpPUOemcs
o00veounumovcsa. Cooduwecmeo uHOUBUOYATNbHOCHEN He UMeem HUKAKOZ0
0yoyuiezo, nomomy 4mo OHO He MOMCEm CYyuieCmeoeamos 06e3 copeeHOB8aHUll,
60IIH, 00pbOBL, De3 nodedumerneil U NOOEIHCOEHHBIX.

Cnedylowee nocewjeHue CONHEUHOU CUCEMbl HAWUMU ONUINCATIUUMU
coceoamu coCmoumcs, 603M0JICHO, He panee, uem depes 500-1000 3emupix nem.
Bonero cayuasa, mne, Kak u o04yeHb MHO2UM 3EMJAHAM, YPOANOCL C HUMU
nooowamosca. U sa y3nan 06 smom Oykeanvno 3a noavaca 0o ux omiaema. Ilo
KAKUM-mo RpuduHaAM U celyac s noumu 002a0vléarocb O KAKUM, OHU COYJIU
603MOICHBIM NORPOULAMbCA MOIbKO ¢ 0soumu Ho kmo 6vin émopoii, s He 3Ha10
U yice, HagepHoe, HUK020a He Y3Halo.

B ceéazsu c¢ nosaenenuem 6 uHmepHeme 001bUIOZ0 KOJIUYECHEA
danmacmuueckux pacckazos o noceuwieHUU 3emau UHONIAHEMANAMU, O0NHCEH
3amemums, UMO CAMU UHONIAHEMAHE HUKO204 He nocewianu nianem
COJIHEeUHOUl cucmembl U HUKO204 He ONYCKANUCL HA UX HnosepxHocmsy. Hx
oduenue ¢ 3eMAAHAMU OCYULECIBIATIOCH C ROMOWLbIO YCMPOIICME, CO30AI0MUX
peanucmuyeckue u300paxcenus al0o0eil, U  YNPAGAAEMbIX  HEOOIbUUM
UHMENIEKMYAIbHbIM KOpPAdiem-pooomom, naxooawumca Ha opoume Jlynol. A
oa3zoewtii kKopaodny 6oa1ee 50-mu nem Opeiihosan 20e-mo 3a OKPAUHOU COTHEUHOT
cucmemul.

Hacmoawaa paboma HeoHcUOAHHO NOJIYHUNA Y HUX HOTOHCUMETbHBLI
Om3b16, NOIMOMY A NYOIUKYIO ee 6 2100anbHoil cemu. U xomsa mue He
c06emosanu IMoz0 0elams U He NUMANb 0COObIX UIO3UIL, A U CAM NPEKPACHO
nOHUMAI0, YUMo 6 Onuxcaliuiue O0ecAMUIEMUs meopus He NOJYUUm HUKAKO20
HPpU3BHAHUA, MAK KAK 014 IMO20 HAYYHOMY COO0Owecmey npuoemcs
nepeuepkuymo Kak Hekoz0a cucmemy Ilmonomes, npaxkmuuecku 6clo, mak
Ha3bleaemyio, KBAHMOBYI0 (YU3UKY U RPUIHAMb eé NCECOOHAYKOIL.

3emnan Hayka euie OecaAmKu Jem Oyoem HAXOOUMbCA 6 NJIEHY
C10600IYOUR, MamemamuyecKkux 3a0ayscoenuii u mucmuguxayuii. O0nako smo
yyce He umMeem HUKAKOZ0 3HAYeHUsl, NOMOMY YO C 0CBOCHUEM OAUNCATIMUX K
3emne nnanem conmneunoul cucmemvl, 0 nocewjeHuu eé UHONTAHEMAHAMU
cmanem u36eCMHO U MoOe UMA Heu3z0edcHo ocmanemca 6 UcCmopuu
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yenogeuecmea. Xomsa a 06 IMOM HUKO20a He Y3HAIO, KAK YeN06€K, 603MONHCHO
HCUBYWUITL CE200HA CPedU HAC, He 3HAem, YUMo Ko20a-mo oH ob11 Helomonom unu
Apucmomenem. 3amo 06 3mom y3naiom Hawiu Oanekue nomomku. Taxoii
ROOGPOK NPU2OMOBUTU UM OPAMbA NO PAZYMY.

3emuaa uyueuIUIAUUA, HAXOOAWAACA HA CAMOU HUJICHEN CHIYNEHU
UHMENIeKMYanbH020 PA3GUMUA U NPEOCMABAIWAn co00ll, 0ajxce He eduHoe
cooduwecmeo, a 6cezo UMb HECKOIbKO 0eCAmMKO8 Cmail 4en06eK000pasHbIX
HCUBOMHBIX, ZPBIZYUAUXCA 3d pPecypcol, 20e euie 007120 Oydem npoueemams
IKCHIyamayua 4enoeeKka UeN06eKOM, 6epad 8 C8epXbecmecmeennoe u
HOK/IOHEHUEe UO01aM, CO30AHHbIM Uel06euecKol anmasueii, He MoIicem
paccuumsléams HU HA KAKue KOHMAKMbL C 6bICOKOPA38UMbIM UHONTAHEMHBIM
Pasymom, no menvuieil mepe, HeCKOAbKO 0eCANKO8 MblCAYUIEMUITL.

Ilepexod om cocmoaHusa HCUGOMHOU CmAuU K PA3YMHOMY COO0OUieCmay,
npouecc upe3euiuaiiHo OIUMeNbHbLL U 001€3HEHHBLIL U MOdicem 3AHUMAMYb Om
HECKONbKUX MBICAYUTEMUL 00 NOJIYMUTIUOHA J1em HO 3eMHOMY UCHUCTEHUIO.
Bce oeno 6 mom, umo cywecmeosanue GviCOKOPA3GUMBIX UUGUAUSAYUTI
nOOYUHEHO RPUHUURY QYHKYUOHUPOBAHUA HCUBO20 OPZAHUIMA HACHOTILKO, YN0
noeepzio 6vl 6 WOK écex Hauwiux ''npasozamumnukos’’, cuumarouux, Hanpumep,
noJCU3HEHHOe 3aKliouenue 0onee ZYMAHHbIM, YeM CMepmHaa Ka3nv. Xomsa Ha
camom oee ROMNCUIHEHHOE 3aKIIoUeHue — IMO Uue3yunckoe OecuenoseuHnoe
uzoesamenvcmeo. Ilpupode Heuzgecmno maxoe nonamue KaK MHCU3HL, a
Ce006amenbHO CMEPMHAA KA3Hb UMW I6MAHA3UA — IMO He YOulicmeo, a
npocnioe npepuiéanue HeyOauHo20 36eHA 6 DECKOHEUHOIl UEenu Cyuiecmeo6anus
KOHKPEnHOo20 MamepuanbHozo opzanusma. M k nonumanuio 3mozo, uenosex
0yoem uomu euwye oueny 007120.

Ecnu npeocmaguma cebe 603HUKHOBEHUE coopyrcecmea
8bICOKOPA36UMOIL WHGUNUIAUUU C 3EMHBIM YeN06eUecCmEoM, MO CO8EPULEHO
3AKOHHO RPUWLIOCL 0bl YHUUMONCUMDL O0ZPOMHOE KOAUUECHE0 UHOUBUOOS,
napazumupyrowux na oouwecmee. Cioda 0bl nonaiu He MoONbKO 3a8cez0amau
Dopoca, HO u ouenv mMHO2Ue npedcmasumenu OuzHeca U, maxK HA3bl6AEMOI
""ce0b000on100u60Il" meopueckoii unmennuzenyuu. M ymo ne mou panmaszuu a
abconiomHuo 00beKMuUeHAA pPeanbHOCMb K KOHIOPOU Heu30excHo npudem
yenogeuecmeo, KAk mMOJLKO NOUMem, YMO COOPYIHCECE0 C NApA3UmMamu
00uecmea HecoeMecmumMo ¢ NPOUECCOM IBOTIOUUU MANEPULL.

Iloamomy 6 nacmosuiee 6pems KOHMAKNIbL 3eMIAH C 6bICOKOPA36UMbIMU
UUGUAUAUUAMU MAK Jice HEPeanbHbl, KAK HePeanbHo COmpPyOHUYecmeo
MYpageiiHuKa uiu cmau 2amaopuios ¢ Kaxkoi-Hubyob eeponeiicKoll cmpaHoi.
Yenoseuecmay npudemcs RPOUmMU C80ll HYMb CAMOCHOAMENbHO U HUKIMO He
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MONIbKO He CHAaHen 6MeuUEaAmbCA 6 X00 €20 PA3eumus, HO U 0axce Omeeyams
Ha e2o cuzHaIbl, 00 mex nop, NOKA OHO He nepecmanem pasmaxueams amomHoi
0yOuHKOU U denumsb ar0oeil na 6ozamuix u 6eonvix. H noka 0o e2o coznanus ne
O0olidem npocmas ucmuhna, 4mo uen06eK — HACHMb RPUPOObl U HOHAMUE
coOCmeeHHOCIU MAK Jice adcypOHO, KaK U ROHAMUS 602 UIU 0eHb2U.

A npumumuenblie YUGUAUZAUUU 3EMHO20 YPOBHA PA3GUMUA, K CUACHbIO,
RPOCHO MEXHON02UYeCKU He 8 COCHOAHUU NPEO0Oemb 02POMHbBIE PACCHOAHUA,
pazoenaiouiue 36e300ul...

Hacmoawaa meopus Haxo0umcsa 6 NOCMOAHRHOU pa3padomxe u eé noc1eOHAA epcus 6cezoa
docmynHa no adpecam:

http://yadi.sk/d/Mjl1Uz4IXMtnfa
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#l

guryan @mail.ru

Becenos Anekcannap Bacmibepud.
(Alexandr Guryan)
Anpec: Poccus, Pecniyonuka Tatapcran,
r. Hucronomns, yi. [{uonkosckoro, al.
Pepakmus A.B.Muxaiinosa.

Bepcus-8.0.34
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