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Beonroyust MATEPHH

VBa)xaeMEbIi UUTATEND!

JIroObIe sIBJICHUS TPUPOIBI AJIEMEHTAPHO OOBSICHSIIOTCS B
pamkax kiaccudeckoit pusuku. U ecnu Bol ocHOBaTenbHO 1moji3a-
ObUIM MaTeMaTHKY, 3TO HU KOMM 00pa3oM He nmomentaer Bam no-
HATH npupoy. Ilpupona e€ BooO1ie He U3ydana. ..

ITpuposa mpocra u BCe YTO ITOMY
MPOTHUBOPEYUT, AOJDKHO OBITH OTOPOLIEHO.
M. Jlomonocos.

[ Toro uTo OBl OOBACHUTH B IIPUPOAE BCE,
JOCTATOYHO JIBYX DJIEKTPUUECKUX 3apsi/IOB.

1. BBEJEHHUE

""Kakue 061 omKkpoimus He 0enanuch 6 chepe KOHKPEmHbIX
HayK, 0na ux puxcuposanua mpedyemcs A3viK. /lasxce uzoopema-
1omcea cneyuanvbHvle A3bIKU 014 Imozo. Ho eéce onu, max unu
uHaue, npeononazaiom 00ULEPaA3Z060PHLLIL A3bIK, De3 KOmopozo
OHU 6000uwie Henonamnuvl. Bce onmonozuueckue mepmunsl, Ko-
mopule mpedyomca 014 ONUCAHUA IMUX AGTEHUI U OMKPbIMUIL,
Moz2ym Obimb onpeoenenbl He3a6UCUMO OMm IMUX OMKPLIMUIL U
NOACHEHbl HA NPUMEPAX CAMO20 O0bIYHO20 HCUMEUCKO20
onvima..." (A.3unosves. OcHoswl 102UtecKoil Meopuu HAYUHLIX 3HAHUIL. )

«...Bca xeanénaa cospemennan gpusuka npedcmaenaem co-
0011l cniownoe Hadysamenvcmeo.» (P.®einman.)
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«Q0bIYHO HOGBlE HAYUHbIE UCHMUHBL NODEIHCOalom He MmAk,
Ymo ux nPOMUEHUKOE y0eicoaiom, HO Yauie makx, Ymo Imu npo-
MUGHUKU NOCMENEHHO 6bIMUPAIOM, 4 HOE60€ NOKOJIEHUE YCéau-
éaem ucmuHy cpazy». (M.Ilnanx.)

EcTp nBa acriekra no3HaHus MUpA, MPAKTUYECKUI U TEOPETHU-
yeckuil. 1 ecin 3eMHas Hayka B IPAKTUYECKOM acIlleKTe JOCTUIIIA
ONpEAEIEHHBIX YCIEXOB - CPEJICTBA CBSA3H, KOMIIBIOTEPHBIE TEXHO-
JIOTUH, KOCMOC, TO B TEOPETUYECKOM ILJIaHE OHA 1O CUX IIOp TOII-
4yeTcst Ha pyOexkax 17 Beka.

MHorue TeXHOJIOTHYECKHE IPUEMBI, OCBOCHHBIE YEIIOBEKOM,
IPaKTUYECKH OCBOEHBI METOJIOM ThIKA, 0€3 MOHUMAaHUs X MEXaHU3-
MOB. OOBsCHEHHS OY€Hb MHOTUX SBJICHUN MIPUPO/IBI, a TaK K€ Mpo-
L[ECCOB, UCIIOJIB3YEMBIX YEJIIOBEKOM B TEXHUKE, HE COOTBETCTBYIOT
peaTbHOCTH M MPECTABISAIOT co00i Oe3napHble (haHTACTHUECKUE
00pa3siibl CIOBOOITYIHS.

Haxe npu Gersiom 3HaKkoMcTBe ¢ Teopueil bonbmioro B3psiBa
u CraHmapTHOH Mozenbl0 Mupo3iaHusi, TOJIBKO COBEPILIEHHO 0e3-
IpPaMOTHBIN MOKET HE 3aMeyaTh, YTO OHU IPOTUBOPEYAT (PyHIaMeH-
TaJIbHOMY IPUHLIMITY IPUPOABI — BTOPOMY Hadaay TEPMOJAUHAMUKH.

Mopnens atoma Pesepdopna-bopa, nexamas B ocHoBe CraH-
JApTHOM MOJENHU, TIO0 CYTH, TPEICTaBIsAET COOOW 3JIEMEHTAapHBIN
BEUHBII ABUraTelb, KOTOphle naxke [laprkckas akamemust He pac-
CMaTpHUBAET C NO3aNpoNLIoro Beka. I1o cBoeil riynocTy oHa MOKeT
KOHKYPHUpPOBATh TOJIBKO C MOJENBIO IUNIOCKON 3€MJIM, TOKOSILIENCS
Ha TpeX KUTax.

VY4éHble - TEOPETUKH B YIIOpP HE 3aMEYal0T, YTO JIOObIE TEO-
pHUH, OCHOBAHHBIE HA MJIe€ BEUHOTO IBHKECHUS - MOJICKYJIAPHO-KH-
HETHYECKash WIN T€OpUs CTPYH, MPUHLHUINAIBHO HECOCTOSTEIIBHBI
10 TOM MPOCTOM MPUYHUHE, YTO JBHKEHHUE — 3TO TOJBKO CIECICTBHUE,
a HE YCJIIOBHME CYLIECTBOBAHMsI MaTepuu. ATOMBI HE MOTYT UMETh
SIIEP, COCTOSIILIUX U3 OJJHOUMEHHO 3apsKEHHBIX YaCTHL], TAK KaK OHU
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HEn30€KHO pa3JeTsITcs B pa3Hble CTOPOHBI 3-3a CUJI OTTAIKUBAHUS.
N naxe eciu ObI 3TO OBIJIO BO3MOXHO, AJIEKTPOHBI BCE PAaBHO HE
MOTJIM Obl BEYHO BOKPYT HUX BpaIlaThbCs, TaK KaK OHU HEM30EKHO
OBl Ha HUX yTaJH, U3-3a MOCTOSHHOTO JCHCTBUS CHIJI IPUTSKEHUS.
Tax ke HeBO3MOKHO BpaIlleHHE BOKPYT APYT APYyra OAMHAKOBBIX 3a-
PSAIOB, KOTOPBIE U3-3a CUJI OTTATKUBAHUS HEM30EKHO PA3NIETATCS B
pa3HbIE CTOPOHBI.

A, Tak Ha3bIBaemasi, Teopus boibinoro B3peiBa, Kak yboroe
rmoxo0ue croxkera OnOJIelicKol KHUTH BeITHSA 0 00KECTBEHHOM TBO-
peHUU MaTEPHUH U3 HUYETO, BOOOIIE MPEACTABISAET COOOU sipUaiimii
oOpaserl nceBAoHayqYHOr0 MpakobOecus u mapiaranctsa. [lo cytw,
3TO pyKa PEJIUTUU B HAYKe. ..

Jyist TOrO, 94TO OBl YHUYTOXKUTH Ha KOPHIO IFOO0YIO TEOPHIO, J10-
CTaTOYHO HAWTH B HEHl XOTsS OBl €IMHCTBEHHOE MPOTUBOPEUHE, a B
COBPEMEHHOM HAYYHOU MapagurMe UX CTOJBKO, YTO OHHU Y¥K€ IIpe-
BpaTHIIU €€ B HyMEPOJIOTHI0, OCHOBAHHYIO HA MATEMATHUECKUX MO/~
TaCOBKaX M MOJATOHKAX.

OueBunanble (aKThl, JIeXKAallMe HA MOBEPXHOCTH, MOJ CaMbIM
HOCOM Y JIIO/IeH, Ha3bIBAIOUINX Ce0sl yUEHBIMH, TO3BOJISIIOT OMUCATh
Mupo3aanue mpocTol W M3SAIIHON TeopHer, N30aBIECHHON OT JIo-
OBIX MPOTHBOPEUYUI U HArpPOMOXKJIEHUN MaTeMaTUYEeCKUX ypaBHe-
1302078

[Ipupona HAacTONBKO MPOCTa U MO3HABAaEMa, YTO BIOJHE JO-
CTYITHA JIJIsl TOHUMAaHUS Ja)Ke BOCBMHUKIACCHUKY, HMEIOIIEMY TBEP-
Y10 TPOUKY 1O (U3HKE, TaK KaK Bce €€ MHOT0OoOpa3ue MOKOUTCS Ha
dbyHIaMeHTe U3 IBYX 3JEKTPUUECKUX 3apsiioB U JIBYX AJIEMEHTap-
HBIX B3aUMOJICUCTBUN - HPUMANCEHUU U OMMATKUBAHUU,, TIPUHS-
TBIX 32 IOCTYJIATHI.

MMeHHO Ha 3THUX MOCTyJaTaX U BBICTPOEHA MpeiJiaraemast
HIDKE TeOpUs rpaBuTanuu. B €€ 0CHOBY JIETII0 BTOPOE HAYAIO Tep-
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MOJMHAMUKH W AJIEMEHTApHAs JIOTMKA ¢ MUHUMAJIbHO HEOOXOIH-
MBIM UCTIOJh30BAHUEM MAaTEMATHYECKOTO ammapaTa KIacCHYeCKOu
bu3uKU.

2. Ob OCHOBHOM
"3AKOHE" ITPUPO/IbI

Crtporo roBopsi, HUKaKUX 3aKOHOB B MpPHPOJAE HE CyIie-
CTBYET, IOTOMY YTO 3aKOH - 3TO IPOCTO JIOTOBOP O MPaBUJIAX B3au-
MOJCHCTBUS MEXIY KaKUMHU-THO0 CyOBeKTaMH, B KOTOPOM OroBa-
pHUBAIOTCS CAaHKIIMM 32 UX HApYIICHHE, a TaK K€ MEXaHU3M HX BBISB-
nenus. Ho Tak kak B MpHUpoJe Bce B3aUMOJCHCTBUSL 00YCIOBICHBI
UCKJTIOYUTENIbHO CBOMCTBAMH CaMHUX B3aUMOEHCTBYIOLINX MaTepu-
abHBIX 0OBEKTOB, TO HU B KaKUX 3aKOHAX OHa He Hyxaaercs. [Ipo-
CTO HEKOTOPbIE XapaKTepHble 0COOEHHOCTH B3aUMOICUCTBUM, JIIOT1
JU1s1 ce0st popMYITMPYIOT B BHJIE 3aKOHOB.

A, cnefoBaTenbHO, BCE OTKPBIThIE YUEHBIMH 3aKOHBI, SIBIIS-
IOTCSl BCETO JIMIIb KOHCTAaTallMAMU KaKuX-TH0O0 (haKkTOB, KOTOpbIE
camu ce0sl ¥ TIOATBEPIKIAOT.

OTH, TaK Ha3bIBa€MbIEC 3aKOHBI, TOJIBKO OMKCHIBAIOT KaK IPO-
UCXOJAT KaKHe-TO SIBICHUS, HO HUYETO He TOBOPAT O TOM, [TOYEMY
OHHM MIPOUCXOJAT TaK, @ He MHaue. B cuiry Toro, 4to mo0bie B3auMo-
NEeICTBUS MaTepuaibHBIX OOBEKTOB OJJHO3HAYHO ONPEACIAIOTCA UX
CBOWMCTBaMM, TO HUKAKMX HApYUICHHWH, HEONMPENEIEHHOCTEH, He-
O0OBIYHBIX 3(PPEKTOB WM MApaTOKCOB B MIPUPO/IE CYIIECTBOBATH HE
MOJKET.

Korna HeonpenenéHHOCTh BBOAUTCS B IPUHLIUI, HAYKA YMH-
paeT u mpeBpalaeTcsi B OAHAIBHYIO PEJIUTHIO, OT KOTOPOH OIWH
JMIIB IMIar 10 MPUHIMIIA HEMO3HABAEMOCTH, MO3BOJISIONIEM HECTH
m00yto uymib. HeBO3MOKHOCTh OMHMCAHUS PEaTbHOCTH MaTeMaTu-
YyecKuMU (GpopMyliaMu MpuBesa K TOMY, YUEHbIE-TEOPETUKH HACOUU-
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HSUTH TaKO€ KOJIMUYECTBO OECCMBICIIEHHBIX TEPMUHOB U U300peIn Ta-
KO€ KOJMYECTBO HECYUIECTBYIOLIUX B MIPHUPOAE CYUIHOCTEH, YTO
caMH yXe He MOTYT B HUX pa300parbcs.

OTO pa3InyHbIE NOCTOSIHHBIE, TAKUE KaK I'PaBUTALIMOHHAs, 10-
crosinHas [lnanka, nocrosHHas bosbiiMana u emé nenblii COHM pas-
JMYHBIX KOHCTAHT, 6€3 KOTOPBIX, IO MHEHUIO TEOPETUKOB, HE MOTJIa
OBl cyliecTBOBaTh BeeseHHast. OJHAKO BCE 3TH MOCTOSHHBIE OKa3bl-
BalOTCS TAKMMH HETIOCTOSHHBIMH, UYTO YUEHbBIE YK€ 3aMYyUHIINCh UX
MEPUOUYECKN YTOUYHATh. [ paBUTAIIMOHHYIO MOCTOSIHHYIO, HaIpH-
Mep, yrouHsui yxke 11 pa3. U ato, no-BugumMomy, eme He npeed.

N3-3a 00BIBaTENHCKOrO MPEJCTABICHUS O MEXaHU3Max IMpH-
POIIHBIX SIBJIEHUH, COBpEMEHHAas HayKa OOBSICHSIET UX, KaK MPaBUIIO
3a/10M Hanepén, NepeBopavnBas BCe C HOT Ha TOJIOBY U IyTasl IIpU-
YUHBI CO CIEACTBUAMH.

Benp naxe 3a HampaBiIeHUE DJEKTPUUYECKOTO TOKA B (PU3UKE
JI0 CUX NOp MPUHUMAETCS JBUKEHUE HE OTPULIATENbHBIX, KOTOPBIE
npeo0IasatoT, a MOJIOKUTENBHBIX 3apA10B. T0 €CTh MIPOTHBOMOIOXK-
HOE€ peajbHOMY, YTO NMPUBOAUT K aOCypAy U MyTaHUIE MPH 00bscC-
HEHUU.

A y0Oorue npejacTaBieHus 0 MPUPOE T'PaBUTAIUH, TO3BOJIUIIN
TEOPETUKaM COCTPSNATh TAKYIO HEJIENMyI0 U 0e3rpaMOTHYIO TEOPHIO
00pa3oBaHus 3BE3] U TUIAHET, YTO OHA 3aTMEBAET CBOEH TIIYMOCTHIO
pacckas3bl 3HaMEHUTOro OapoHa MIOHXTay3eHa O BHITACKMBAHUU Ca-
Moro ce0st 3a BOJIOCHI U3 60J0Ta.

Ho campiMu npemyuumu 3a0iayKIE€HUSIMH B COBPEMEHHOM
busnKe ABIAIOTCS MOHSITHUS WHEPLMOHHOW WM MHEPTHOM Macchl U
3aKOHA COXPAHEHHUsI SHEPTUU, KOTOPBIM A0 CUX MOpP CTUMYJIUPYET
HEYTOMHUMYIO JESATEILHOCTh OTPOMHOM apMUU H300peTaTeNiei Bed-
HbIX nBUTatenei. [locnennue cTo jieT noucTuHe "yMONOMpPAYUTENb-
HOro" B3NIETa HAYYHOM MBICIIH, XapaKTEPU3YIOTCS IpeHeOpekeHnEeM
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YUEHBIMU-TEOPETUKAMU OCHOBOIIOJIATAIOUIUM MPUHIUIIOM Hay4-
HOTO TIO3HAHUS - TaK Ha3bIBaeMoil OpuTBOit OKKama.

N 310 mpuBesio K TOMy, 4TO HayKa C TOJIOBOM YTOHYJIA B MY-
cope OecCMBICIIEHHBIX TEPMUHOB U MOHSATHUH, UTO YK€ HE B COCTOS-
HUU OOBSCHUTH JaKe TaKNX, B OOIIEM-TO MPOCTEUIITNX BEIIeH, KaK
rpaBUTALMs U MarHUTHOE TOJIE.

3. O CTPOEHHUM ATOMA,
T'PABUTALIAU
U TEMHOM MATEPUU

st Toro, yToOBI CO37aTh YTO-TO MPETEHIYIOIIEe Ha CTPOi-
HYIO U JJOTUYECKH HENPOTUBOPEUYUBYIO TEOPHIO, B IIEPBYIO OYEPEIb
HEO00XO0UMO OTHO3HAYHO ONPEAETUTh OCHOBHBIEC TOHSTHSL.

Benp TepMHHBI M oOmpenereHuss NpPUIyMaHHbIE YYEHBIMU
HACTOJIbKO TYMaHHBI U MHOTOCMBICJIEHHBI, YTO CIOXHUTh U3 HUX 00-
Jee WM MEHee MPUEMIIEMYI0 KapTUHY NPHUPOABI MPOCTO HEBO3-
MO>KHO.

[Ipexnae Bcero Hy»KHO ONpPEAEIUTh OCHOBHOE MOHSATHUE — 3TO
noHsitue mamepuu. CylmecTByeT O4eHb MHOTO OIpEACIICHUI MaTe-
puu, COUMHEHHBIX priiocopamMu U y4EHBIMHU, HO MBI, pyKOBOJICTBY-
sch OpuTBOoi OKKaMa, BO3bMEM caMoe KOPOTKOE.

Mamepus — 3mo mo, umo cywiecmeyem ¢ npupooe.

JIroObIe MaTepuanbHBIC TPEIMETH MOKHO, TIO KpaifHel Mepe,
nomynars. Huuero HemarepuansHOro B npupone Her. it Hayana
3TOro OyJeT BIOJHE JOCTATOYHO, HO B NaJbHEHIIEM 3TO ompeerne-
HUE MOXHO OyJIeT YTOUHUTb.

Marepuss UMeeT 4aCTUYHOE CTPOCHHUE U MOXKET IPOOHTHCS
OeckoneuHo. M cinepoBaTenbHO €€ CBOWCTBA Ha JIIOOOM YpOBHE
CTPOEHHUSI COBEPUIEHHO OJMHAKOBBI. CIEQyIOIMM IIaroM JIaJuM
ONpEIETICHUE TOHATHIO — ATOM.
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Amom — 3mo nycmomenoe mamepuaivHoe ooOpazoeanue,
cocmosauiee u3 3J1eMEeHmapHoviX Yacmuy, umerouiee 6 Onpeoeiét-
HbIX YC/108UAX HEU3MEHHble c80licmea. Amomvl mozym 00vedu-
HAMbCA 6 MOJIEKYIbl

Dnemenmapnan yacmuya — 3mo nycCmomesnoe Mamepuais-
Hoe obOpazoseanue, cocmoauiee u3 cydINEMEHMAPHBLIX YACMUY,
mMakK ce KaK u amom, umeroujee 8 OnPedeieHHbIX yciao6uax Heus-
MeHHble ceolicmaa.

Bewecmeo — amo mamepuanvHnoe oopazoeanue, cocmosuiee
U3 AmomMoe uiu MOJIeKyl, MaK xHce 6 ONPeOeeHHbIX YC108UAX,
umerouiee 00UHAKOBblE U HeUu3MeHHble CGOICHEA.

Ctpoenue BEIIECTBA

S Hamieli 00JIacTH BCEIECHHOMH
SneKPeRE! | moxazaHo Ha pucyHke (puc.l)
CaMm aToM ImOKa3aH CepbIM
I[BETOM, JIEKTPOHBI — OEIIBIM,
a TIPOTOHBI - YEPHBIM.
- ATOMBI TBEPIBIX TEN U
JKUJIKOCTEH  pacrosararoTcs
PrcA BIUIOTHYIO JPYT K JApyTy, a
3JICKTPOHBI ¥ IPOTOHBI, B TIPO-

MEXYTKaX MEXITY HUMHU. ATOMBI Ta30B M3-3a MPEOOIAAIOIINX CHUIT
OTTAJIKAUBAHUA, PACIIOIATa0TCA HA HEKOTOPBIX PACCTOAHUIX APYT OT
Aapyra.

pumeuanune! Moodenv amoma Pesepgpopoa-bopa, na komopoit
nocmpoena Cmanoapmuas mooenv Mupo3O0anus, npeocmaesiaiouiasn
co001l ananoz eeuno20 dguzames, NPOMUEOPEUAUE20 OCHOBHOMY 3a-
KOHY RpUpoOblL - 6MOPOMY HAUATLY MEPMOOUHAMUKU, 30€Ch He PACCMam-
pusaemcs.

CrnenyromuM NyHKTOM OIIPENEISEM IIOHIATHUE C6OLICHE Mame-
puu. JIroObie MaTepuaibHbIe OOBEKTHI BCETrIa MOKHO OXapaKTEpH-
30BaTh KaKMMHU-TO CBOMCTBaMU. BO3bMEM sl mpuMepa CTEKJIO.
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CTtexJ0, KaKk U3BECTHO, 00J1a1aeT CIIOCOOHOCTHIO MPOIMYCKATh CBET
U 3Ty €ro CIOCOOHOCTh MJIM CBOMCTBO, Mbl Ha3bIBa€M MPO3pPAYHO-
cTh10. CylIecTByeT JIU MPO3PaYHOCTh B IPUPO/JIE, KaK MaTepraibHas
cymHocTh? OHa KOHEYHO K€ CYIIECTBYET, HO TOJIBKO HE Kak (hu3u-
YecKasi CYIIHOCTh, a KaK XapaKTepUCTHUKA JIOBOJIBHO OOJBIIOTO
KJ1acca BEILECTB, IPOIYCKAIOIINX CBET. A pa3 OHA CYILECTBYET, KaK
HEKas XapaKTepUCTUKAa WU CBOWCTBO, TO TMOMIyNaTh €€ HEBO3-
MO>KHO. MOKHO MOIIyNaTh CaMO CTEKJIO WIIH aliMa3 WU JIaXe BOAY,
a BOT MIPO3PAaYHOCTh HUKAK HE MOLIYTaelh.

BoT TyT-TO MBI M IOTIaJJa€M B JIOTMUYECKYIO TOBYIIKY. M Takux
JIOBYIIEK B HAayKe CTOJIBKO, YTO Ha MX MOYBE BHIPOCIH ILIEJIbIE TCEB-
JIOHAay4HbIe HaNpaBJICHUs, TaKUe KaK KBaHTOBas (hU3HKa, KOCMOJIO-
TUSl M TEOPUSI OTHOCUTEIBHOCTH.

Kak MBI y)xe onpenenuin Bbllle, IPO3pavyHOCTh — 3TO CBOM-
CTBO cTekna. W ecTtecTBEHHO, YTO J1I000€ CBOMCTBO MOXKET CyIIe-
CTBOBaTh TOJBKO C TeM OOBEKTOM, KOTOPOE OHO XapaKTEpHU3YeT.
Wnu npyrumu ciioBaMu, c60UCHI60 — INO NPOCMO HEKAA XapaKme-
puUCmMUKa MamepuanbHozo 00veKkma.

[TonobHoe MoJIOKEHHE CIOXKUIOCHh B HAyKe C TOHATHEM
IHepzus. DJHEPTHs — 3TO CBOMCTBO MaTEPHAIILHOTO TeJla COBEPIIATh
paboTy. DTO camoe MpOCToe U KPAaTKOe OIpeieieHre IHEPTHH, KO-
TOpas TaK ke, KaK ¥ MIPO3PAYHOCTh, SIBIISICTCS XapaKTEPUCTUKON Ma-
TEPUAIBHOTO TeJIa K MOXET CYIIECTBOBATh TOJIBKO BMecCTe ¢ HUM. To
€CTh DHEPTHUs, TaK e KaK U MPO3pPauHOCTh, UMEET MAaTepUAIbHBIN
HOCHUTEIb, 0€3 KOTOPOT0 OHA CYIIIECTBOBATH HE MOJKET.

Crekynsiiy Ha TeMy 2HEpPruu, oOyCIOBJIEHHBIE MOTOJIOB-
HOHM JIOTHYECKOW Oe3rpaMOTHOCTBHIO HAYyYHOTO COO0OIIecTBa, OyK-
BaJIbHO 3aMOJIOHUIIN HAYKY.

[TogoOHO PKCTpaceHcaM W IapjaTaHaM BCEX MacTeH, yué-
HBIC HECYT HECYCBETHYIO UYIIIb O KAKUX-TO TEMHBIX SHEPTHUSIX, JIBIO-

10
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HIMXCS U3 KOCMOCa Ha 3eMIII0, YTO XOTh BCEX CBATHIX BhIHOCH. Ogi-
HAKO CTOWT TOJIBKO 3aMEHUTh TEPMHH "dHEPrus’ Ha 0OBIYHOE CIIOBO
"CcrmoCOOHOCTR" WJIM CBOMCTBO COBEpIIATh padoTy, "Myph KaKI0TO
Cpa3y e CTAaHOBUTHCSI OUEBUHOM "

Hano o6ianath moricTuHe HEOOY3IaHHOM haHTa3uel, YTOOBI
NPEeICTaBUTh ceOe MOTOKU KaKUX-TO TEMHBIX CIIOCOOHOCTEH, U3IIy-
yaromuxcs Ha 3eMIII0 U3 KocMoca. EMUHCTBEHHBIN MOTOK 3HEPrun
NOCTYNAKMMA Ha 3eMJII0 — 3TO MOTOK COJIHEYHOro u3nydeHusd. Ho
TaK KaK YHEpPIHsi — 3TO BCETO JIMIIb CBOWCTBO MaT€puH, TO CIIEJI0BaA-
TEJIbHO, COJTHEYHBIN CBET — 3TO U €CTh IOTOK MaTePUATIbHBIX YaCTHII,
CIOCOOHBIX COBEpIIaTh PaboTy.

N 3TOT KONMoCCabHBIN MOTOK YaCTULl COJHEYHOrO M3JIyde-
HUSI, coBepIas paboTy, MIJUTHOHBI JIET OIZICP)KUBAET Ha 3eMIIe OI1-
TUMAJIbHYIO TEMIEPATYpPY, HE JaBas €d IPEBPATUTCS B JIEASHYIO
ribI0y. M TONBKO HUYTOXKHYIO YaCTh 3TOTO U3ITyYSHHS MbI HCITOJIb-
3yeM JUIs [TOJIy4€HHUS 3JIEKTPUUYECKOI0 TOKA C TOMOLIBIO COJTHEUHBIX
Garapeil.

Ha stom Oynem cuntarh, 4TO C SHEPTHUEH MBI pa300paKCh, a
Tereph nmonpodyem pazodparbes ¢ padoroit. Uto ke 3To Takoe, pa-
6ota? PaboTa — 3TO0 HEKOTOPOE W3MEHEHUE COCTOSIHUSI MaTepHalb-
HOTO TeJa, B pe3ysbTare IeHCTBUS Ha HEro APYroro Tena, o0ianar-
niero sHeprueil. Hammpumep, eciin Mbl ypOHUM TMPIO HA KYCOK ILjIa-
CTUJIMHA, OHA PACIUIIOIUMT €ro B JENEmKy. To ecTb M3MEHUTCA
dopma Kycka IIacTUINHA.

OOBIYHO TOBOPST, UTO YHEPIUs TUPH MPOH3BENa paboTy 1Mo
U3MEeHeHHUIo0 popMbl Kycka miuactuiuHa. 1 ata Becbma pacnpoctpa-
HEHHAs OmMOKAa MMeEeT MOCTOSHHYI0 MPOMUCKY MPAKTUYECKH BO
Bcex yueOHukax. Ho, Kkak Mbl y:ke Onpeenuiiy BhIlle, SHEPTUs He-
MaTepuaibHa U CIEAOBATEIbHO HUKAKOW pabOThl MPOU3BOJIUTEL HE
MoxeT. PaboTy Mpou3BOAUT HE PHEPTUsi, a TUPA, MaJaromas Mmoja
JENCTBUEM Pa3HOCTH IPABUTALIMOHHBIX MOTEHINAIOB.
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U xorpa BaMm TOBOPAT, UTO YETIOBEK MCIOJB3YET, HAPUMED,
SHEPTHUIO BOJH JUISI MTPOU3BOJICTBA 3JIEKTPUUECTBA, TO MO CYTH, 3TO
O0OBIKHOBEHHOE BpaHbe. UeIOBEK MCITONIB3YET SHEPTHIO BOBI, a HE
BOJIH.

A BOJIHA — 3TO MPOCTO MEXAHU3M, TTO3BOJISIONIUN 3Ty SHEP-
TUIO UCIIOJIB30BaTh. J[pyrumMu cII0BaMH BOJIHA — 3TO MEXAHU3M B3a-
UMOJCHCTBUA. DTO JIETKO MOHATH HAa MpocToM mpumepe. Korma Ml
BE3EM CaHKHU 3a BEPEBOUYKY, TO BEPEBOYKA HE SBISETCS CBOMCTBOM
CaHOK WJIM Y€JIOBEKa, OHA SIBJISIETCS MEXaHW3MOM B3aUMOJICHCTBUSA
MeXy HUMH. Vi TpOoCTO MOCPETHUKOM MEXKIY CAHKAMH M YeJI0-
BEKOM.

Bort Tenepp, korma Mbl NPOSICHWJIM HEKOTOPHIE OCHOBHBIE
TEPMUHBI, MOXKHO TEPEXOJUTh K pa3zpadboTke Hamieil Teopun. Ilep-
BBIM M OCHOBHBIM TIOCTYJIATOM HaIllei Teopuu, OyIeT MOJI0KEHNe,
YTO B IIPUPOJAE CYLIECTBYET TOJIBKO Mamepus.

To ecth Bce TO, UTO MOKHO mollynars. B mpupoje Bce co-
CTOUT U3 MaTEPHUH, a CIENOBATENBHO, IPUPOJIA — 3TO U €CTh MaTe-
pusi, TIO3TOMY HUYETO0 HEMATEPHUAIBHOTO, BPOAE KAKUX-TO BHUPTY-
AIBHBIX YaCTHUIl WJIM MU(PUYIECKUX "ABIPOK", B MPUPOJIC HET U OBITH
HE MOXeT. B Hell Takke He MOXET ObITh HUYErO OTPHIATEIIBHOTO
WM MHUMOTO. OTpulIaTeNbHbIE BEJIMYMHBI MPUIYMaId TOPTOBIIBI
JUTst 0003HAUYEHUS JIONTa, a MPUPOIa HUKOMY U HUYETO He JIOJDKHA.

Kpome sHepruu, oIHUM U3 OCHOBHBIX (PyHIaMEHTAIbHBIX
CBOWCTB, NPUCYIIUX MAaTE€pPUH, SIBISACTCS 3IJIeKMPUUecKuil 3a-
PA0. DKCIEPUMEHTAIBHO 1aBHBIM-JABHO YCTAHOBJIEHO U 3TO JIETKO
MIPOBEPUTH 0€3 KaAKON-TMOO0 CIIOKHOM amnmaparypsl, YTO dJIEKTpUUe-
CKH1 3apsij] ObIBaET IBYX MPOTUBOIOJIOXKHBIX TUIIOB WUJIH, KaK TOBO-
PAT YYEHBIE IBYX 3HAKOB - MOJOKUTEIBHBINA U OTPUIIATEIbHBIN.

Mpumeuanne! Imu mepmunvt enocam 6 pusuxky onpeoenén-
HYI0 nymaHuuy u 0vl10 0bl 20pa3oo 102uiHee HA36aMmb 3apa0bl, HANPU-
Mep, KPACHbIM U CUHUM RO AHAIOZUU ¢ MAZHUMHbIMU notocamu. Hau
ewie mounee memuovim u céemavim. Illomomy umo, Kak ckazano eviute,
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ompuyamenbHble 8eIUYUNDBL — IMO AMPUOym mamemamuru. A 6 mame-
Mamuke, 8 OMAUYUN OM NPUPOObL, RPU CTIOHCEHUU NOJIOHCUMETbHBIX U
ompuyamenbHbIX 8eUYUN, noyuaemcsa Hyav. Unu, nycmoe mecmo. A
6 npupooe He Ovigaem NyCHOmvl, HOIMOMY NPU 00BEOUHEHUU 3aPA008
UX NONA He ucue3awm, a 00beOUHAIOMCA 6 00HO, ZPAGUMAUUOHHOE
none. To ecmb HeltmpanvHoe meno ooaadaem 08ymsa 3apadamu cpasy.
Tonvko 6om 00 yueHnvix Imo Kak-mo He 00X00um u OHu, YMmoowvl He 00U~
oemp MaAmMeMamuKy, HAUUHAIOM COUUHAMD. ..

DNEeKTPUYECKU 3apsiJi MPOSIBISETCS B BUIE IAeKmpuye-
CK020 nojsA. JKCIEPUMEHTAIBHO TaK € YCTAHOBJIECHO U ATO TOXKE
JIETKO POBEPUTH, YTO TEJIa UMEIOIUE OAUHAKOBBIE DIIEKTPUUYECKUE
3apsapl, OTTAIIKUBAIOTCS, @ UMEIOLIUE Pa3HbIE 3apsabl, IPUTIATHUBA-
10Tcs. To ecTh Tena, B 3aBUCUMOCTH OT TUIIOB MJIM 3HAKOB 3apsiiOB,
B3aMMOJICUCTBYIOT 110 Pa3HOMY.

I1o aHanoruu ¢ Npo3pavHOCTHIO, KaK CBOMCTBOM IIPOITYCKATh
CBET, MbI C MOJHBIM [IPABOM MOKEM ONPENEIUTh 3apa0d, KaKk CBOU-
CTBO WJIM CIOCOOHOCTH MaTepuu B3auMojeiicTBoBaTh. (CremoBa-
TEJIbHO NpUmMAMNCeHUue U OMmaiKueanue — 3T0 U €CTh 83aumooel-
cmeus.

A BOT CUJIbHBIE 3T B3aUMOJICUCTBUS WM C1a0ble, 3aBUCUT
TOJIBKO OT PACCTOSIHHUSI MEXITY B3aUMOJICHCTBYIOIITUMU 00 bEKTaMHU.

A Tak Kak MaTepualibHbIE Tela, UMEIOLINE 3apsiibl, B3aUMO-
JEUCTBYIOT HA HEKOTOPOM PaCCTOSIHUU, CIEA0BATEIBHO 3apsig — 3TO
ceolicmea mamepuu 63aumooelicmeosamsy Ha paccmoanuu. Ma-
TEpUAJIbHBIEC TEJIA BCErAa B3aMMOJCHUCTBYIOT Ha PACCTOSIHUM, YEPE3
MOCPEJIHUKA, KOTOPBIM SIBJISIETCSL nose 3apada. V1 Tak kak moie, 3To
BCET0 JIMIb TOCPEAHUK, TO TPH B3aUMOJICUCTBUSIX OHO HE W3MEHSI-
ercs.

W HenoHATHO 3TO, O BUAMMOMY, TOJIBKO T€OPETHUKAM, TaK
KaKk OHM B3aMMOJECHCTBHUSI Ha Pa3HbIX PACCTOSHUSIX, OHU CUUTAIOT
pa3HbIMU B3aMMOJCHCTBHUIMU.
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Korna mbl nmpubnukaem Apyr K Apyry ABa MaTepHaTbHBIX
Teja, UMEIOIUE OJJMHAKOBBIE 3apsbl, OHU OTTalKuBaroTCs. HyxHO
UMETh B BUY, YTO OTTAJIKMBAIOTCS HE 3apsi/ibl, a Tesa. DTO MPOUC-
XOJIUT TIOTOMY, YTO HOJIA OOUHAKOBBIX 3APA00E HENPOHUUAEMbL
Jpyr i Apyra ¥ Opu cOMMKEHUH OHHU YIpyro aedopMmupyrorcs,
4eM 1 00YCITaBIIMBAIOTCS CUITBI OTTATKUBAHUS.

Korna mbl npubnuxkaem Apyr K IpYry MaTepUabHBIE Tea,
UMEIOIIIE TPOTUBOMONIOKHBIC 3aPsAbl, OHU MPUTITUBAIOTCS. OTSATh
JKe TIPUTATUBAIOTCS HE 3apsAIbl UIIH 1OJIs, a Tela.

DTO NPOUCXOUT IOTOMY, UTO HO/IA PAZHBIX 3APA00E CHIpe-
mamea caumpca opye ¢ opyzom. 1Ipu 3TOM y HUX TOXE MPOSIBIIS-
IOTCS CBOWCTBA YIPYTOCTH, HO COBEPIICHHO IMPOTHUBOIOJIOKHOTO
JIEHCTBUS. DTO CBOMCTBO YIIPYroCTH Kak Obl BBIBEPHYTO HAU3HAHKY.
Ecnu npyxuHa 1ipu OOJBIIEM PACTSDKEHUH COTPOTHUBIISIETCS CHIIb-
HEE, TO CUJIbI MPUTSHKCHUS TIPY YBEIIMUEHUU PACCTOSHUS HA000POT
ocia0eBaroT.

Ecnu nBa Tena ¢ mpoTHUBOMOIOKHBIMU 3apsiIaMU MPUTSTHBA-
IOTCS 10 CONPUKOCHOBEHMSI, TO OHU OKa3bIBAIOTCA OKPYKEHHBIMHU
JBYMsI IPOHUKIIUMU APYT B Ipyra U CIUBIIUMUCS BMECTE IEKTPHU-
YECKUMHU MOJIIMU. B uTore 3To mpuBOAUT K TOMY, UTO 3aps/ibl, KaK
CBOICTBa MaTtepuu OOBEAMHSIIOTCS, UX Oelcmeusa 4acTUYHO B3a-
UMHO KOMIEHCHUPYIOT APYT Apyra U cOMM3MBIIKECS Tela, B 00IeM
U 11€JI0M, OKa3bIBAIOTCS 2J1eKMPUYECKU HEUmpPaabHbIMU.

Cnedyem umems 6 6udy, Y4mo KOMHEHCUPYIOMCA MOIbKO
oeiicmeus 3apa006, camu xHee 3apaosl, AGNAUUECA HEOMDbEMILe-
MBbIM C8OIICHIBOM MAMEPUU, HUKYOA He UCHe3alom.

Bot 3TH, cnuBmInecs BMecTe, 3JeKTPUUECKUE OISl TPOTUBO-
MOJIO’KHBIX 3aps/IoB U 00pa3yioT ZpasumauuoHHoe nojae MaTepu-
aIbHOTO O0BEKTA.
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W ecnu mbl monpo6yeM NpUOIM3UTH J1Ba TAKUX AIIEKTpUYE-
CKH HellmpaipbHblX MaTEPUANIbHBIX TEla APYT K APYTY, TO IIEKTPU-
YecKue MoJjsi, 00pa3ylolue rpaBUTAllMOHHOE MO0JIe, OKpY’Karolee
uX, OyIyT CTPEMUTHCS YK€ B3aMMHO MOMApPHO CIUTHCS APYT C ApYy-
TOM, YTO MPUBEIET K MPUTATUBAHUIO 3TUX TEJl APYT K APYyry. A cie-
JIOBATEJIbHO TeJa, 00JaaloNIie cpasumayuoHHiMu noaamu Oy-
IyT @ce20a MPUTSITUBATHCS APYT K Apyry. M 3TO 3HAYUT, UTO HUKa-
KOW aHTUTPABUTALIUM B MPUPOJIE CYIIECTBOBATH HE MOXKET, IOTOMY
YTO OTTAJKUBATHCS MOTYT TOJIBKO TeJla, UMEIOIIHE OJNHAKOBBIE
3JIEKTPUYECKUE 3apsAibl. 3a MpUMEpamMHu JAJEKO XOAWTh HE HAJO,
a00ble Tena, HaXOJMIIMecs Ha IUTaHeTe, MPUTATUBAIOTCS K Hel ¢
onpeAeIEHHON CUIION, 3aBUCAILICH OT PACCTOSHUS 10 €€ TOBEPXHO-
CTH.

JIroOble Tejla BO BCENIEHHOM, 3B€3 /1], INIAHETEI, aTOMBI, 00J1a-
JAI0T CBOMMU TPaBUTALMOHHBIMH MOJIIMH, KOTOPBIE XOTSI U UMEIOT
OCCKOHEUHBIN paguyc NEHCTBUS, HO OYEHb CHIBHO OCIabEBalOT C
paccTostHueM 1o 00paTHO KyOMUYeCKoW 3aBUCUMOCTH. M B cuity cBoO-
ero 0eCKOHEYHOI0 paanyca JeHCTBUS, 3TU TOJIS SBISIOTCS 8e30ecy-
uieil ynpy2oii cpeooii, B KOTOPOU pacrpoCTPaHAIOTCA IPABUTAIIMOH-
HBIE BOJIHBL. DTO TOBOPUT O TOM, YTO HUKAKOT0 3pupa, (Hru3nueckoro
BAaKyyMa, CKa304HOI'O MPOCTPAHCTBA-BPEMEHHU WJIM KaKOT'O-TO TPH-
JEBATOrO 11APCTBA B IPUPOJIE HE CYILECTBYET.

N xak Mbl YCTaHOBUJIM BBIILIE, TPABUTALIMOHHOE TOJIE, KaK
nojie 00pa30BaHHOE SJEKTPHUUECKUMH IOJSIMH, TaK e 00JazaeT
VIIPYTOCTHIO U MIOATOMY JTFO00E TENO, JBUTASICh B TPABUTALIMOHHOM
noJie, OyJeT co3/1aBaTh B HEM YIPYTYIO BOJIHY C)KaTHsl, CKOPOCTh KO-
TOPOW MOCTOSIHHA, IMOTOMY YTO ONPENENSETCS TOJBKO YINPYTHMH
CBOMCTBAMHM JJICKTPHYECKHUX TIOJIEH, 00pa3yloIMuX 3TO T'paBUTAIH-
oHHOe ToJie. JImHa 3TON BOJHBI OyJET ONpeAeNsThCS Pa3HOCTHIO
CKOpOCTEH caMoii YacTUIIbI U BO30YXK/1aeMOii €10 BOJHBI.

E€ M0KHO onucaTh CIeNyIOUM BBIPaKECHUEM:
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A=(Ve-Vu)lt,

rae Vua— CKOpOCTb YaCTHIIBI,

a Vs — CKOpOCTh, CO31aBa€MOi €10 TPaBUTALMOHHON BOJIHBI
(cxopocmb ceema) (puc 14).

Kaxk u3BecTHO, CKOPOCTH BOJIHBI B IPaBUTALIMOHHOM TI0JIE CO-
crasisieT 300 000 KuIO0METPOB B CEKYHIY. DTO TO, YTO YUEHBIE OLLIU-
0OYHO HA3BIBAIOT CKOPOCTBHIO CBETA U KOTOpas SBISICTCS MMOCTOSH-
HOM. CKOPOCTh pacpoCTpaHEHUs BOJIHBI B TPAaBUTALIMOHHOM II0JIE,
BEJIMYMHA JICHCTBUTEIBHO TMOYTH IOCTOSHHAs W ONpeAessieTcs
TOJIBKO €r0 CBOMCTBAMH.

A Tak Kak MaTepualibHbIE Tela MOTYT B3aUMOJCHCTBYIOT
TOJIBKO C MOMOIIBIO MOJIEH, TO CKOPOCTh BOJIHBI - 3TO U €CTh CKO-
POCTb B3aMMOAECHCTBHUS.

Cama >xe yacTHuIla MOXKET ABUTAThCS B TPABUTAILIMIOHHOM I10JIE
C KaKO# YroJHO CKOPOCThIO, XOTh MUJUIMOH KHJIIOMETPOB B CEKYHY.

JlBurasce B cnenuuieckon cpene, KOTOPYI MPEICTaBISIeT
co00i1 TpaBUTAIMOHHOE TT0JIe, 00Pa30BAHHOE JCKTPUUESCKUMH TI0-
JISIMA TIPOTUBOTIONIOKHBIX 3HAKOB, YaCTHIIA BO30YK/1aeT B HUX CHH-
XpOHHBIE IPOTHUBO(DA3HBIE BOJIHBI C)KaTUA. TO €CTh, €ClIM B KaKOK-
TO TOYKE MOJOKUTEIBHOTO JIEKTPUUYECKOTO MOJIA Yy BOJHBI CKATHUE
(rop0), TO B TOM K€ TOYKE OTPUIIATEIHLHOTO IOJIsI, UMEIOIIETO TPO-
TUBOIIOJIO’KHBIE CBOMCTBA, OyJeT pa3pekeHue (BIaanHa).

Jpyrumu cioBamu, BOJIHBI B 2PAGUMAUUOHHOM NOJIE — ITO
nonepeunsle BOJIHBI HA TPAHULIE IBYX Cpell (3JEKTPUUYECKUX MOJIEH)
C Pa3IMYarOMMHUCS TPOTUBOIIOIO0KHBIMU CBOMCTBAMHU.

DTO M €CTh T€ CaMbI€ 2pAGUMAaAyUOHHblE BOJIHBI, KOTOPHIE B
¢bu3rKe OMMUOOYHO HA3BIBAIOTCS I71eKMpoMazHumusimu. Jla u
OOBIYHBIC 3BYKOBBIC BOJHBI M BOJIHBI Ha IIOBEPXHOCTH BOJIBI TaK JKE
HMMEIOT IPaBUTAIMOHHYIO MIPUPOTY.

[pumeuanne! Bakyym, mak jce Kax u Igpup, no npeocmagnienuio
¢uzuxos, cpeoa 00nopooHas, a 603HUKHOBEHUE NONEPEUHBIX 60JIH 6 00~
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HOpOOHOIL cpede Heso3modcHo. Ho ¢ zpasumauuonnom none, oopaso-
6AHHOM 6I10HCEHHBIMU OPY2 6 OPY2a IJIEKMPUUECKUMU NOSIAMU, CPAHUUA
MeHc0y HUMU Cyujecmeyem, HpaKmuuecKu, 6 00l mouke Imozo

noas.

Jlnst Toro, 9YTOObI MPUNUTH K BBI-
BOAY 00 DJJIEKTPUUYECKON MpHUpoie
rpaBUTAlMU, JOCTATOYHO HIIEMEH-
TapHOTO CPAaBHEHUS OCHOBHBIX (op-
My 3akoHa KyioHa u 3akoHa "Bce-
MupHoro" Tarotenust Hetorona. Tak
KaK 3TU 3aKOHBI MPAKTHYECKU OIH-
CBIBAIOT OJHO U TO K€ B3aMMOJECii-
CTBHE, TO MOJYYaeTCs, YTO 3TO OJUH U TOT K€ 3aKOH, "OTKPHITHII"

Puc.2

HEOJIHOKPATHO.

bonee TOro, 3aKOH 3TOT, IO-BUAUMOMY, BBIBECACH YHUCTO I'€O-
MCTPUYCCKH, TaK KaK B O6H_[€M BUJC OH OIIMCHIBACT 3aBUCHUMOCTDH
na0Wadu CEYCHUs TOOOTO TEIECHOTO YIiia, OT PACCTOSIHHS CEKY-
IeH MJIOCKOCTH JI0 €r0 BEPIINHBI.

A Tak Kak MaTepHalibHbIE Tella 00JagaroT 00bEMOM, TO yBe-
JUYEHUE ero paguyca B 2 pasza, MIPUBOAUT K YBEIMUEHHUIO 00bEMa
3TOTO TeJa U COOTBETCTBEHHO, KOJIMYECTBA €T0 BEILIECTBA, B 8 pas.

A, CJICAOBATCIILHO, U €TI0 CUJIbI IPUTSXKCHUSA TaK K€ YBCIINYU-
BalOTCA B 8§ pa3 WM MPOMOPIMOHAIBHO KyOy paamyca, a He KBa-
paty, kak ommbouHo cuutanu HetotoH u Kynos.

Pacnpez[eﬂeHI/Ie MOTCHIUAJIOB T'PABUTAIITUOHHOTO IIOJIA JIXO-
00ro MaTepuaTbHOTO 0OBEKTA — IUIAHETHI WK 3BE3/Ibl rpaduuecKu
MIPEACTABICHO PUCYHKOM (pHc.2). 'paBUTAIMOHHBIEC CHUJIBI TIPUTSI-
JKEHUSI YBEJIIMYMBAIOTCS TMPOMOPIHOHATIBHO Kpfy PACCTOSHUS OT
LEHTpa MJIaHEThI U IOCTUral0T MaKCHMaJIbHOTO 3HaUEHUs Ha e€ 1o-
BCPXHOCTH. 9Ta 3aBUCUMOCTDH OIIHMCBLIBAETCS BBIPAKCHUCM!

Fm=kR3, 20¢

k — ycnosuwiii koagppuyuenm nponopyuonanvrocmu,
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HeobXx00uMblll OJisl CO2NACOBAHUS PAZTIUYHBIX eOUHUY UBMEPEHUS, OC-
HOBAHHBIX HA CAYYAUHBIX BETUYUHAX.
R — paouyc macomerowezo mena (36e30v1, nianemat).

COOTBETCTBEHHO, MO MEpPE YAAJIEHHUs OT MOBEPXHOCTH MaTe-
PHUAIBHOTO TEJIa, CUJIa €r0 TPABUTALMOHHOTO MPUTSHKEHUS YMEHB-
IAETCA 110 TOMY K€ 3aKOHY U 3Ta 3aBUCUMOCTbH ONMCBHIBAETCS ClIe-
JIYIOIIHAM BBIPA)KEHUEM:

F=Fu/(r-R)?

Ilpumeuanue! Umenno uz-3a Kyouueckoit zasucumocmu Kasen-
ouwi He cmoz odHapycume cuivl npumsadxcenus 150-mu kunozpammo-
6bIX DOJI6AHOK U MYNO UCNOAb308aN hopmyny Kynona ona snekmpuue-
cKux 3apa006. H umenno noymomy amepuxkanysvl He cMO21u npespa-
mumuv ceoii '"NEAR'' 6 uckyccmeennwlii cnymuuxk acmepouoa 3Ipoc.
Tak ce, kak ne npowén smom "'hoxyc' ¢ anonckum 3onoom "'XAA-
BYC' na acmepouoe Hmoxkasa.)

A Tak Kak CHJIbl IPUTSKEHUS, IEUCTBYIOIINE B LICHTPE MaTe-
pHUANBbHOTO 00BEKTA, B3AUMHO MTPOTUBOMOJIOKHBI U YPAaBHOBEILIEHBI,
TO CHJIAa TPAaBUTALIUH, a CJIEIOBATEIbHO U JIaBJICHHUE B HEM IPAKTHU-
YEeCKH PaBHbI HYIIIO.

[TosTomy mo0ast yacTuia, OKa3aBIIAsCS B CAMOM LIEHTPE 00b-
eKTa OyJeT HaXOAUTCS B HEBECOMOCTH U MPU HE3HAYUTEIBHOM CMe-
HIEHUH €€ B KaKylo-IMOO CTOPOHY, pPaBHOBECHE CUJI HAPYLIUTCS U
YacTHIIA IEPEMECTUTCS B Ty CTOPOHY, IJIe IIOBEPXHOCTH OJIMKeE.

Yto B uTore mpuBeAET K TOMY, YTO B LIECHTPE MaTepUaIbLHOTO
Tena oOpasyercs mycTora. Bot mostomy mo0bie KOCMUYECKHE 00b-
€KTBhl, aTOMBI U 3JIEMEHTapHbIE YaCTHUIIbI, TO HycCmomensle 00pazo-
6anus.

OTa MyCTOTENOCTb, Kak '"TpaBUTAllMOHHAs CKopJymna"
OpuaeT aroMaM M YacTHULaM, a TaK K€ 3Be3JaM M IUIaHeTaM
BBICOKYIO TPOYHOCTh M CTA0MJIBHOCTh. 3€MJIsd, HalpuMmep — 3TO
MYCTOTENBIN AP € TOJUIUHON CKOPIYIBI IPUMEPHO, OKOJIO 2 ThICSY
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KHJIOMETPOB, C BHYTPEHHEW arMocepoll MpPUMEPHO TaKOW Ke
TOJIIIUHBI ¥ BAKYyMOM B CaMOM IIeHTpe (puc.25).

['paBuTanimoHHOE MOJIE, OOPa30BAaHHOE OJMHAKOBBIMHU JJIEK-
TPUUECKUMHU TIOJISIMU Pa3HbIX 3HAKOB, TEOPETUUECKU, YEeHMPATbHO
cummempuiHo U €ro BCIMYHWHA 3aBUCHUT TOJIBKO OT q)HSI/I‘IeCKI/IX
pa3MepoB 3TOTO MaTEPUAIBHOTO TENa.

I[JI}I TOTO ‘ITOGBI ABUTATHCA OAJIBIIIC HAM HGOGXOI[I/IMO Ha HE-
KOTOpOE BpeMsi BEPHYThCS K CTpOoeHHIO aroma. Kak ObUIO ckazaHo
BbIILIE TJTaHETapHas Mozelb Pezepdopaa u kBanToBas mozielb bopa,
M0 CYTH MPEICTaBIsAIOIMINE cOO0M 3JIeMEHTapHbIe BEYHbIC JIBHUTa-
TEJH, U1 Hallel TeOpUr COBEPIICHHO HETPUEMIIEMBI.

A BOT aroMsl 1o Mozxenn TomMcoHa, HauOoOJIee MOJIHO OTBE-

ponera YarT pCaJIbHOCTH, TAK KaK OHH

FPEBHTEYHOHHER

A e COCTOST M3 OJMHAKOBOI'O KOJIMYC-
BT S

i < ® «—o CTBa 3JEMCHTApPHBIX YaCTHI] C

' g voon | MPOTHUBOMOJIOKHBIM  3apsIOM,

CIHCMCHTHUPOBAHHBIX MOIIHBIMU
CHJIaMU B3aMMHOTO MTPUTSKEHUSI.

NmenHo mno3TOMy aTOMBI
OYeHb CTAOWJIbHBI, HO TIPU 3TOM
CBOMMHM T'PAaBUTALIMOHHBIMU TIO-

P2 JIAMH OHU MOIYT 3axXBaTbIBaThb
paznu4Hble CBOOOJHBIC JJIEMEHTApHBIE M CyOl’JIeMEHTapHbBIE 4a-
CTHIIBI ¥ YIEPKUBATh UX HA CBOCH MOBEPXHOCTH, TAK K€ KaK Iia-
HETHI YIEPKUBAIOT HA CBOEH MOBEPXHOCTH PA3IIUYHBIE TPEIMETHI U
atMmocdepy (puc.3).

PucCyHOK A WITIOCTPUPYET MEXaHM3M MPO3PAYHOCTH WU
MPOIMYCKaHUs KaKoro-nbo m3mydeHus. CBOMCTBOM MPO3payHOCTH
00BIYHO 00JTaIat0T BEIIECTBA C JIOBOJIBHO OONBIION acCUMMETpUEH
IPaBUTALMOHHBIX TIOJICH aTOMOB WJIM MOJICKYJ, yIEePKUBAIOIINE HA
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cebe OOJBIII0Ee KOJMYECTBO AJIEKTPOHOB, KOTOPBIE 0OCCIICUMBAIOT
MEXaHU3M MEepPEeU3TydCHHUSI.

Pucynox B u C 00BSACHAIOT MEXaHU3MbI OTKJIOHCHHS TPaeK-
TOPWH YaCTHUIIbI, POJIETAIONIEH CKBO3b (hOIBTy B 3KcriepuMeHTe Pe-
3epdopaa. B — mexanusm nepensnyyenus, a C — MeXaHu3M rpaBu-
TAIMOHHOTO JIMH3UPOBAHUS TIPU MIPOJIETE YACTUIIBI CKBO3b MEXTya-
TOMHBII IIPOMEKYTOK.

MeTtainsl, UMeroe HEOOIBIIYI0 ACHMMETPHUIO TPaBUTAITH-
OHHBIX T10JIEH aTOMOB, KaK MPaBHJIO HE MPO3payuHBbl, TaK KaK MOTJI0-
HIAI0T WK OTPaKaroT OoMOapIupyroIre uxX 4acTuilbl. OTpakeHune
MPOUCXOUT B pe3ybTaTe BOZHUKHOBEHUS OTPaKEHHOW IpaBUTALIN-
OHHOM BOJIHBI NIPU OTCYTCTBUM Ha MOBEPXHOCTU aTOMa MPUTSHYB-
[IMXCS K HEMY YaCTHIl, KOTOPask BBITAIKUBAET 0OpaTHO YaCTHILY, KO-
TOpasi 3Ty BOJIHY U co3/aa.

VY aroma, ynep)KHBAroIIero Ha cebe YacTUIbl MpeuMylie-
CTBEHHO KaKOro-TM00 0JTHOTO 3apsi/a, TPAaBUTAI[IOHHOE MT0JIE, OKPY-
JKarolee ero, yxe OyJIeT He COBCEM CUMMETPUYHBIM.

OHO OyZeT COCTOSITh W3 DJEKTPUUYECKHUX IOJIeH, HECKOJIbKO
Pa3IUYAIOIIMXCS M0 BEIMYUHE U PAIUyCy JEHCTBUS, YTO MPUBEAET
K HEKOTOPOMY OCJIabJIEHUIO IPUTSKEHUS aTOMOB JIPYT K APYTy. DTy
Pa3HOCTh BEIMYUH JJIEKTPUUYECKHUX IOJIEH, Mbl U HAa30BEM acuM-
Mempueii 2pasumayuOHHO20 NOJA.

Ecnu Ha moBepXHOCTH aToma Mpeod1aialoT YacTHIIBI C MOJI0-
KHUTETBHBIM 3aps/I0M, TO ACUMMEMPUs €TO TPABUTAITUOHHOTO TIOJIS
Oyzer nonoxuTenbHoi. Wnm orpunaTensHo, eciau Ha000poT.

Jlpy2umu cnosamu, acummempusn 2pagumayuoHHozo nos
amoma, Mo €20 6HEeUIHUI U30bIMOYHBLIL IIEKMPUYECKUIL 3apPA0.

Bce BemiecTBa B mpUpo/i€ COCTOSIIUE U3 aTOMOB M MOJIEKYII,
BCerjga MMEIT HeOousblIne M30BITOUHBIE 3IEKTPUUYECKUE 3apsijibl
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(acummemputo), 3aBUCSIINE OT U30BITOYHOTO 3apsiaa CPe/ibl, KOTO-
PBIMU ONIPEAEISAIOTCS UX Acpecamuvle COCHMOAHUA U 63AUMOOell-
cmeus opyz ¢ Opy2om.

le/lMe‘laHI/le! 3J1emenmapnbte yacmuuvbl mak sce umerom acum-
mempuio cpasumauuOHHblIX l’l0Jl€lZ, 06yCJ106Jl€HHy10 npujiuniiumu K
HUM CcYy0INEMEHMAPHLIMU Yacmuyamu. Acummempus Zpasumayuon-
HbIX noJieil Yacmuy, amomos u Opy2ux MamepudibHulX 00beKmos, ooy-
C/106/1€HA ceOliCMEamMu mamepuu, Komopule popmupyrom chepuieckyro
MEmPUKY 6CE/1eHHOIL.

Hmenno onazooapa cgepuueckoii mempuke, mamepus 6cejeH-
HOIl He cobpanacek 6 00UH OONBLUWION KOM, a4 00pazyem jiemMeHmapHble
uacmuunvl, amomol, 36€30bl U njiaanemol, umerouiue acummempuiHnsle
2pasumayuonnsie noas. B eexnuoosoit mempuke 360ni0yun ecenennoi
Obl1a Obl HE6O3MOICHA.

AcuMMeTpHeil TpaBUTAIlMOHHBIX MOJIEH aTOMOB WUJTA MOJIEKYJT
BEIIECTBA ONPEAEIAECTCA U BEC 3TOTO BEIIECTBA B TPABUTAIIMOHHOM
noJie 3eMJIM WK IpYyruX KocMudeckux tei. [Ipeobmaganue orpura-
TETHHOW aCHMMETPUU TPABUTAIMOHHBIX MOJEH KOCMUYECKUX 00b-
€KTOB M aTOMOB B TOH 00JIACTH BCEJIGHHOU, B KOTOPO HAXOIUTCS
HAIlIe TaJJaKTUKA, OOBSICHICTCSI HEM3MEHHOCTHIO 3aKOHOB MTPHPOJIBI
JUTSE TIOOBIX MacIITaboB CYIIECTBOBAHUS MaTEPHUH.

Tak Kak B IIeJIOM BO BCEJICHHON HE MOXET OBITh Pa3HOTO KO-
JIMYECTBA MPOTUBOIIOJIOKHBIX 3apsiA0B, TO 3TO 3HAYUT, UTO B HEH CY-
MIECTBYIOT TaKHE€ K€ 00JIACTH, COCTOSIINE M3 MaTepUH, UMEIOIICH
MOJIOKUTENBHYI0 ACUMMETPHUIO TPABUTAIMOHHBIX IMOJIEH, KOTOPHIE
HUKOTJa He OyAyT JOCTYITHBI JIJII OPTaHOB HAIIETO 3PEHUS.

DTO U ecTh Ta caMas TEMHasi MaTepusi, KOTOPYIO MbITAIOTCA
HaWTH y4YE€HbIE. | alaKTUKK, 3B€3/1bl U IUIAHETHI, COCTOSALIME U3 Ma-
TEPUU C IOJIOKUTEIBHON aCHUMMETpPUEH I'PAaBUTALIMOHHBIX II0JIEH
aTOMOB, Mbl HUKOTJ]a HE CMOYKEM YBHJIETh, [IOTOMY YTO YaCTHLBI C
MOJIOKUTENBHBIM 3aPSJIOM, U3JTy4aeMbI€ 3BE3/TaMU COCTOSIINMHA U3
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TEMHOW MAaTE€pUH, YMEHBIIAIOT U Ja)X€ UHBEPTUPYIOT Pa3HOCTh I10-
TEHI[MAJIOB B MOJIEKYJIaX POJOIKHA, KOTOPBIM MbI OOSI3aHBI 3pe-
HUEM.

VYBUAETh UX MOYKHO JIMIIb Ha (POHE YEeTO-TO CBETIIOTO. ITO, TIO
CYTH, CaMbIil HACTOSIINN MapayuIeIbHBIN MUD, C Pa3yMHBIMH 00UTa-
TEJISIMH KOTOPOT'O MbI HUKOT[a HE CMOKEM BCTPETUTCS M OOIATHCS
HEIMOCPEICTBEHHO.

Jlaxxe HeOOIBIION KYCOK BEIIECTBA, COCTOSAIINHI U3 MaTEpUU C
MOJIOKUTETHFHOW acCUMMETpHEH, OyZIeT BEeCUTh Ha 3eMJIe HECKOJIBKO
TOHH, TaK K€ KaK 1 BEILIECTBO HAIIET0, CBETIION0 MUPA HA UX IJIaHe-
tax. [IoaTOMy HM O KaKuX B3aUMHBIX MTOCEIICHUSAX HE MPHUXOIUTCS
JIaXKe ¥ MEeYTaTh.

EnauHCTBEHHBIM IpeICTaBUTENIEM TEMHOM MaTepUH B HAIIEM
MUpE SBJSETCS MPOTOH. JTO TaKas ke YaCTUIIA, KaK U AJIEKTPOH, HO
oOnajaromasl IMOJIOKUTEIBHOW aCUMMETpPHEe TpaBUTAMOHHOTO
nosist. I MMEHHO u3-3a MOJ0KUTEIbHON aCUMMETPHUH TPaBUTALIUOH-
HOT0 110J1s1, IpoToH Becut B 1800 pa3 Tspkenee 3JIeKTpoHa.

N umMeHHO 3TO 00CTOSATEIBCTBO SBISICTCS MPUUMHOM yTBEP-
JKIEHUS, YTO TEMHas MaTepus cocTaBiseT 6osee 80% Bcero Belle-
CTBa BceJIeHHOW. HaBepHOe yueHble, )KMBYIIUE HA TUIaHETaxX U3 Ma-
TEPUH C MOJIOKUTEIbHOW aCHMMETPUEN TPaBUTALIMOHHBIX MOJIEH, TO
K€ caMoe roBOPSAT O Haluel, cBersion. Ho Ha camoM nene, konuye-
CTBO TEMHOW U CBETJION MaTepuu BO BCEICHHOW PAaBHOE KOJIMYe-
CTBO.

KcraTn, 3aragka TyHI'yCCKOTO METEOPUTA MOXKET OBITH 00BsIC-
HEHa TE€M, YTO METEOPUT COCTOSUI U3 TEMHON MaTepUH C MOJIOKH-
TETHLHON acUMMETpPUEH TPaBUTAIIMOHHBIX ToJiel atoMoB. HebGob-
110 KyCOK TEMHOW MaTE€pUU Bpe3aJics B 3eMJTI0, TOBAJIMB yIapHOU
BOJIHOM Ta&>KHbIC IEPEBbSI.

PacceimaTbest OH HE MOT Tak Kak, 00/afas MOJIOKUTEILHON
acuMMeTpuel, Hao0opoT Bcocall B ceOs 4acTh BBIJCIAIOIMIUXCS B
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BO3AYIIHOW yIapHOW BOJIHE, SJICKTPOHOB. A 3HAYHUT UCKATh HY>KHO
HEOOJIBIITYIO "BIPKY" B 3€MHOM KOpE.

Jnst 3TOro HYXHO HCIIOJNB30BaTh TPAaBUMETPhI, TAK KAaK B
TOYKE MAJCHHUSI METEOPHUTA CUJIbl TPABUTALIMOHHOIO MPUTSHKEHUS
JIOJKHBI OBITh HECKOJIBKO YBEITMUYCHBI.

OOuienne ¢ oOUTATENSIMU 3TOTO TEMHOTO MHpa BO3MOXHO
TOJIBKO TIOCPEACTBOM PaJUOCBSI3U, IOTOMY UTO YaCTHUIIbI U3ITY4EH-
HbIC 3BE37aMU C MOJIOKUTEIIBHON aCUMMETpPUEH I'PaBUTALMOHHOTO
IIOJISI, COMPOBOXK/IAIOTCS AHAJIOTUYHBIMU T'PABUTALIMOHHBIMU (3M.)
BOJIHAMU, YTO U YACTUILIBI C OTPULATEIBbHON AaCUMMETPHEN.

VYBugeTe 3Be37bl, COCTOAIIME U3 TEMHOW MAaTEpPUU MOMKHO
JUIIb, €CITU MPUBECTH I'PAaBUTAIMOHHBIN (DOH BCEIEHHON WM Tak
Ha3bIBAEMOE PEIMKTOBOE U3Iy4EHHE K cEpoMy LiBETY. Toraa 3Be3/1b1
COCTOSIIME U3 CBETJIION MaTepuu (MaTepuu ¢ OTPULIATEIILHON aCUM-
MeTpHei) OyayT BUAHBI KaK Oelble MATHA, a COCTOSIINE 3 TEMHOM
— KaK YEpHBIE.

C 37011 TOUKH 3p€eHus, TaK Ha3bIBAEMBbIE MTYyJIbCApPbl — 3TO ABOM-
HbIE 3BE€3/1bl, BPAILAIOIIMECS BOKPYT JAPYT Apyra 1 0Ha U3 KOTOPbIX
MMEET MOJIOKUTENBHYIO, a Ipyras — OTPULATEIbHYI0 aCUMMETPHIO
rpaBUTAUMOHHBIX ToJyied. IlpuueM Hama miiaHera AOKHA Haxo-
JUTCS B IJIOCKOCTHU BPAIICHMS 3THX 3BE3/I.

1) Amomor meépovix eeuyecme umerwom ouenv HeOOTLULYIO
acummempuiro 2pagumMauUoOHHBIX noaeil (u3dbImounslll 3apso
OYeHb MAl), NOIMOMY OHU npumsazueaiomcsa o0pye K Opyzy
HACMONILKO CUIbHO, YMO 014 MO20 YMO 0bl UX COGUHYMb OMHO-
cumenvHo Opyz Opy2a uiu Omopeamsv, HYHCHO NPULONHCUMDb 3HA-
yumenvHovle YCUUAL.

W yem MeHbIIE ACUMMETPUS TPABUTALIMOHHBIX I1OJIEN aTOMOB
BEILIECTBA, TeM OHO TBEpke. Camasi BbICOKas TBEPAOCTh U MPOU-
HOCTh MOXeET OBITh TOJBKO MpHU OJM3KON K HYJIEBOW aCUMMETPHH
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IPaBUTAIIMOHHBIX TIOJIEH aTOMOB BEIIECTBA, KOTOpasi B CUITY CepH-
YEeCKON METPUKH BCEJIICHHOMW, TPAKTUICCKH TaK K€ HEBO3MO)KHA, KaK
HEBO3MOXXHO CYIIIECTBOBaHHE a0COJIOTHOTO HYJISI B CTaHIAPTHOM
Mojenu. BerecTBo ¢ HyneBoi acuMmMeTpueit ObLT0 ObI HEBO3MOXKHO
pa3pyluTh.

N 510 10BONBHO JIETKO 00BACHUMO. JIF0OBIE 0OBEKTHI BCETICH-
HOU Bcerna cdepudeckoilt Gopmbl, KOTOpas 00yCIOBIICHA CHIIAMU
nputsbkenus. Ho ceprueckuit 06beM HEBO3ZMOXKHO IMIIOTHO 3aI0JI-
HUTH CHEPUUCCKUMHU TEIIAMH.

IIpuMmevanue! JJoxazamenvcmeom Moo ModxHcen CAyHCUmv HIOM
daxm, umo Onuna oKpys#cHocmu u ouamemp — GeJUYUHBL HeCOUIMeEPUMBbLE U
noImomy 3neKmpuuecKue nous, 00pasyloujue 2pasumayuonnoe noje, HuKo20a
He 0yO0ym paeHOIl 6eIUYUHBL U C11€0068AMEIbHO, ZDASUMAYUOHHOE nojle 1100020
00veKma — r1emMeHmapHoil Yacmuybl, Amomd, NiaaHemsbl, 36e30bl, 6ce20a dyoem
UMemb HEKOMOPYI0 ACUMMEMPUIO UAU U3OLINOYHBLIL 3APAO.

I'paghuueckoe uzodpasicenue nanpaj);ceHHOCMU INEKMPULECKUX NOJIEl,
OKpyHCalowux arooi o00vekm, noka-
3an0 Ha pucynke (puc.4). 30eco ompuya-

KoHa e YOHReie ANt Hreohi menbHOe nojie umeem HecKoabKo 00./1b-

NOTEHLMAN0E PH ACAMMETPM
rpaBNTaLuoH Horo nans

noTeHuman

WIYI0 GeIUYUHY UNU OMPUUAMETbHYIO
acummempuro pasumayuoOHHO20 NOJIA.
A B Omo nokazano ompesxkom A-B na ocu
‘J paccmoanuil om amoma, 20e oelicmeyem
anekmpuueckoe none. Ha ompeske O-A
OelicmeyIom yice Cuibl 2pasumayui.

To ecmb npu npudnaudcenuU K AmMoMmy YACHUYbL UAU OPY2020 AMOMA,

Y paccToRnne
Puc.4

UMEIOWUX MAKYI0 Jce OMPULAMETLHYI0 ACUMMENPUIO, OHU 6CINPEYAIOm CUTIbL
ommanxueanus. Ilpu oanvueiiwiem npudaudiIcenuU, K020a YaCMUYa uiu amom
nonadaem 6 301y O-A, cuvl 21eKMPUYECKO20 OMMATKUGAHUA CMEHAIOMCA CU-
JlaMu 2pasumayuoOHHO20 RPUMANCEHUA U YACMUNA ¢ ycKopenuem ''nadaem'’
Ha amom.

Bom smom yuacmok A-B u nazvieaemca yuenviMu HOMEHUUATbHBIM
oapvepom, KOmopulil Moxcem Oblmb NPEO0OONeH MOJIbKO Yacmuyeil, umeruieil
HEeKOmopy HauaIbHyo ckopocms. Tak umo HuUKaKux myHnHeneii 6 npupooe He
ovieaem. Imo o0o0vluHOEe 3a01yIHcOeHue, 00YC1068/1eHHOE HENOHUMAHUEeM yue-
HBIMU RPUPOOBL 2PACUMAY UL,
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TBEpable Tena NOYTH HEC)KUMAEMBI, TAK KaK U3-32 HEOOIbIION
acCUMMETpPUHU 3a30pbl MEXJy aTOMaMu HU4YTOXHBL. Hekortopoe,
OUYCHb HE3HAUUTEJILHOE CXKATHE BELIECTBA BOZMOYKHO U3-3a ITUX HU-
YTOKHBIX 3230pOB MEXJy aTOMaMH, & B OCHOBHOM OHO BO3MO>KHO
JIMIIB U3-32 COAEPIKAIIMXCSI B HEM aTOMOB Ia30B, UMEIOIINX 3HAYHU-
TENbHYI0 aCUMMETPHIO IPABUTALIMOHHBIX MOJIEH aTOMOB (pHC.S).

Paznom TBEpIOrO TEna MpOXOTUT MO 0OJACTAM € OOJIBLINM

none ngne
MONOMUTENBHOM
2pARa

COACPKAaHUCM PACTBOPCHHBIX B HCM

oTpVLaTEnLHOM

aapne Pa3IUYHBIX IPUMECEH U MOBEPXHOCTh

pasnoMa u3-3a OOJIBLIMX CHJI MPUTS-
JKEHUS MTHOBEHHO OOJIETIISIETCS] MO-
JeKynamMu Bosayxa. M ecnu cnoxuth

CUMMETRRA
aTom

AHNAKOCTI aTtom rasa
Puc. 5

pa3IOMaHHbBIE YaCcTH BMECTE, TO U3-3a
MPOCIOWKH MOJIEKYJ BO3JlyXa IIEJIOTO
KYCKa TIOJTyYUTh yXKE HE YIaCTCS.

[TpunoxuB oueHb OOIBIIOE aBICHHE K KyCKaM MOKHO BbIIa-
BUTH OOJNBIIMHCTBO MOJIEKYJI BO3/lyXa U3 pa3joMa U KYCKH, HETO-
CPEJICTBEHHO CONPUKOCHYBIIUCH, COEAUHATCA. JTO, TaK Ha3bIBae-
Masi, CBapKa JaBJIEHHEM, KOTOpas CHJIbHO 00JIEr4aeTcsl B BaKyyMe.
HmeHHO u3-3a TOro, UTO B BAaKyyMe CBapUIIUCh IIAPHUPHI JIFOKA KOC-
MHUYECKOTo KOpalJsi, MPH BBIXOJE B OTKPBITHIM KOCMOC 4YTh OBLIO
He Morud KocMOHaBT JICOHOB.

2) Amombl HcudKocmeii umerom HeCcKobKo OONbULYI0 ACUM-
Mempuio, yem amomovl meépovix mes, U Pacnoiazaiomcsa ¢ He-
CKONIbKO 00bUuUMU 3A30Pamu, ROIMOMY UMEIOM 603MONCHOCHLb
J1€2KO CKOJIb3UNb OMHOCUMENbHO OpY2 Opy2a.

DTOM NErKOCTHIO CKOJIBKEHHS 00YCITaBIMBACTCSI CBOMCTBO Te-
Ky4eCTH XKUAKOCTEH U OTCYTCTBHE B HUX TpeHUs. B cuiy Toro, uro
3a30pbl MEX]ly aTOMaMH TOKE€ JOCTAaTOYHO MaJIbl, KUJAKOCTU TOXKE
MPAKTUYECKH HEC)KMMaeMbl. HesHaunTeNnbHOe CKAaTHE KHUAKOCTEH
TaK e BO3MOXKHO JIUIITh U3-32 PACTBOPEHHBIX B HEH MOJIEKYJI ra30B.

25



Anexcandp BECEAOB

AcuMMeTpUsl TPaBUTAIIMOHHBIX MOJIEH aTOMOB Pa3IMYHbIX
KUJKOCTEH TaK K€ MOXET OYeHb CHIJIbHO pa3ninyarhbcs. BerecTBa
CO CPaBHHUTEIIBHO HEOOJIBIIION PA3HOCTHI0O ACUMMETPHIA JIETKO BCTY-
MalT B "XUMHUYECKHE" PEAKIUU APYT C IPYTrOM U JIETKO CMENIMBa-
I0TCS, a ¢ OONBIION Pa3HOCTHIO, HAOOOPOT pacciauBaroTcs. Pas-
HOCTh MMOTEHI[MAJIOB, BOZHUKAIOIIAS B PE3Y/IbTaTe KOHTAKTA MEXKITY
KUJKOCTBIO M TBEPIBIM TETIOM, OOYCIOBICHHASI Pa3HOCTHIO aCHM-
METpUH I'PaBUTALMOHHBIX MOJIEH UX aTOMOB, TIO3BOJISIET CO3/1aBATh
"XMMHUYECKHE" HCTOYHUKHU JJIEKTpUYECKOro Toka. [Ipmuém, dem
OoJIbIlle Pa3HOCTh ACUMMETPHA, TeM Oojee 3PdEeKTUBHBIE HCTOY-
HUKHU TOKa noiryyarorcs. Tak 4To o0ble, Tak Ha3bIBaeMble XMHYeE-
CKH€ PEaKIMi UMEIOT (PU3NUEeCKre MEXaHN3Mbl B3aUMOICHCTBUH.

AcuMMeTpuel rpaBUTALIMOHHBIX TOJIEH TaK K€ 3JIEMEHTApHO
00BSICHAETCS] pACTBOPUMOCTD BEIIeCTB[I1.9].

KunkocTs, nMeroIas ropaszio OONBIIYI0 aCHMMETPHUIO Tpa-
BUTAllMOHHBIX IOJIEM aTOMOB, OTHAET 3apsiAbl aToMaM TBEPIOIO
TeJa, yBEJIMYMBAsi UX acCUMMETpuIo. [Ipu 3TOM CHUIBI IPUTSHKEHUS
MeEXJly aTOMaMHU TBEPAOTO Tejla YMEHBUIAIOTCS U OHO Jierye pacra-
JlaeTCsl Ha OTHEJIbHBIE aTOMBI (pacTBopseTcs). M yeM Belllie Temrie-
parypa (acuMMeETpHsi) KUIKOCTH, TEM JIETYe PACTBOPSIETCA B HEM
TBEPIOE TEIIO.

C razamu Bce MPOUCXOTUT HAa000poT. ['a3bl, UMeEroNIHe ro-
pazao OOJNBIIYyI0 aCHMMETPHUIO T'PABUTALMOHHBIX IOJEH aTOMOB,
YeM KHUAKOCTH, JIETYE PACTBOPSAIOTCS B XOJIOJHOM BOJE, TaK Kak
aTOMBI Ta30B CaMU OTAAIOT 3aps/ibl aTOMaM BOJIbI, YMEHbINAs pa3-
HOCTb aCUMMETPUH, YTO IPUBOJUT K YBEIMUEHUIO CHIT IPUTSIKEHUS
MeXly aTOMaMH T'a3a U )KUIKOCTH. U pu HarpeBaHUU KUIKOCTH €€
aCUMMETpHsl, KaK U aCHMMETpPHUsI Ta3a YMEHbILAETCSI U PacTBOPEH-
HBIC Ta3bl HAYMHAIOT OYPHO BBIICIATHCS B aTMOCheEpy.

3) Amomwt 2az306 umerom 008071bHO 3HAUUMELHYIO ACUM-
Mempuio 2pasumayuOHHbIX NoAell (3HAUUMENbHBIL U30bIMOYUHBII
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3aps0), 6 pe3yivmame KOmopou mexcoy HUMU npeodraoarom
CUJIbl OMMANKUGAHUA.

OTH CWJIBl OTTAJIKMBAHMS MEXAY aTOMaMHM ra3a 3acTaBIISIIOT
ra3pl 6€CKOHEYHO pactupATbesa. Ho mpu BHeUIHEM JaBJI€HUN Ta3bl
JIETKO CKUMAIOTCSI M KOTJ1a MEX/1y aTOMaMH T'a3a MOYTH HE OCTAETCA
MOJIEBBIX TPOMEKYTKOB, T'a3 MIPEBPAILACTCS B HCUOKOCHLb.

"Camockarue" raza B CIEICTBHH, SKOOBI, TPAaBUTAIIIOHHOTO
MPUTSKEHUSI aTOMOB JIPYT K APYTY, SBISETCS MOJHEHUIIEeH YyIblo,
KOTOPYIO HECYT JIIOJIU ¢ YOOTUMHU OOBIBATEIILCKUMHU MPECTABIICHU-
SIMH O TIpUpoJie TpaBuTanuu. [lanenne marepun camoi Ha ceos, KO-
TOpOE TPEACTaBISAET COOOM, TaK HA3bIBAEMBIA TPaBUTAIIMOHHBIN
KOJUJIAITC, IO CYyTH, PABHOCUIILHO TIOJHATHUIO CaMOTO ce0s1 3a BOJIOCHI.

Uem Oosbllie aCHMMETPHS TPAaBUTAIMOHHBIX TOJIEH aTOMOB
rasa, TeM MEHbIIIE T'a3 BECUT B MOJIE TATOTEHUS 3eMJIU. ATOMBI U MO-
JIEKYJbI BOAOPOJa, HAapUMep, 0071a/1at0T 04eHb OOJIBIITON aCHMMET-
pueii, ci1abo NPUTATUBAIOTCS 3eMiIed W IO3TOMY BCTpEYACTCS
TOJILKO HA OYCHH OOJIBIIUX BBHICOTAX.

Yem Oomplie acUMMETpUsI TPABUTALMOHHBIX TOJIEH aTOMOB
rasa, TeM MEHbLIE ra3 BECUT B IOJIE TH-

roTeHusi 3eMiii. ATOMBI U MOJIEKYJIbI
BOJZIOPO/Ia, HANpUMEp, UMEIOT OYEeHb

OOJBIIYI0O AaCUMMETPHIO M BCTpeda-

Cg’ FOTCH TOJBKO HA OUE€Hb OONBINUX BBICO-
TRAREITRLHCHH e
e Tax.

Pvc.6 Kak ©Obputo TOKa3aHO BBIINIE
(puc.2), TpaBUTAIIMOHHBIC CHJIBI TATOTEHUS OYEHB OBICTPO YOBIBAIOT
C YBEJIMYEHHUEM PACCTOSIHUS OT TATOTEIOIIMX TN, MO3TOMY CHIIBI
nputsbkeHuss ConHua u 3eMiy Ha paccTosHuU 150 MHUJUTMOHOB KH-
JIOMETPOB, HACTOJIBKO HUYTOXKHBI, UTO 3€MJIsl, BO BpEMS ABMXKECHUS,
ocTaéTcsi Ha OpOUTE TOJNBKO ONarofaps 607IHOBOMY 63aumooeli-
cmeuio ¢ TpaBUTAMOHHBIM TIoJieM ColHIIa.
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Jnst Toro 4to OBI MOHATH MPUPOAY BOJTHOBBIX B3aUMOJCH-
CTBUM, TOCTATOYHO paccMOTpPeTh "I PekT", Tak Ha3pIBAEMOTO, 2pa-
6UMAYUOHHO20 TUH3UPOBaHUs (PUC.6).

OH 3aKiI04aeTcss B TOM, YTO YacCTHUIIA, MPOJIETAIOIIAs MUMO
TATOTEIONIETO 00BEKTA, B PE3yJIbTaTe BOTHOBOTO B3aUMOCHCTBHS C

‘ €ro rpaBUTAlIMOHHBIM IIOJICM, H3-
MCHACT CBOIO TPACKTOPUIO B CTO-

POHY 3TOTO O0BEKTA, CO3/aBasi M-

MAWeHs | mo3uro nputsbkeHus. [lomoO0HBIM
OTKNOHEHUS YACTUL B LWenax "3(1)(1)6KTOM" o0bBsCHIETCS | -
Puc.7 (bpakiys 9acTUIl Ha Y3KUX MIENsIX.

OOBsicHAETCS 3TO TEM, YTO BOJHA, COMPOBOXKIAOIIAs da-
CTHILY, CO CTOPOHBI OOJIbIIECH HAMPSHKEHHOCTH TOJISI UCIBITHIBACT
0oJIbIIIee COMPOTUBIICHUE, YEM C TPOTUBOIOIIOKHOM, YTO U CO3/IAET
OTKJIOHSIOLIMKA MOMEHT, U3MEHSIOIINI TPACKTOPHUIO YaCTHULIBI B CTO-
POHY TATOTEIOMIETO 00bekTa. M ueM BBIIIe CKOPOCTh YaCTHUIL U YeM
OJIMKE UX TPACKTOPUS K TATOTEIONIEMY TENy, TeM CHIIbHEE OHHU OT-

KIOHsIOTCS (puc.7). OnHako 60mbIIe
conwewnuii nys | YIEHBIC JIO CHMX MOpP HUKAK HE MOTYT
MOHSTH, KaKUM 00pa3oM CO3Jar0T WH-
TepepeHIIMOHHYI0  KapTHUHKY  4Ya-
CTHUIIbI, MPOJETAIONINE CKBO3b Y3KHE

ICJIn.

Puc.8

. IM n HeBOOMEK, YTO JacTHIIA,
MpoJieTarolas 4Yepe3 cepe Mty LIeIn, He OTKJIOHSETCs, a YacTHIla,
MpoJIeTaroIas psaIoOM C KpaeM IIeNd, B pe3yiabTate a¢dexra rpaBu-
TallMOHHOTO JIMH3UPOBAHUS, OTKJIOHSETCSI B CTOPOHY ATOTO Kpasi.

[To TO¥ mMpuYWHE, YTO YACTUIIBI, UMEIOIIHUE OOJIBIIYIO CKO-
POCTh 1 BO30OYXAaromue 00Jiee KOPOTKHE BOJHBI B TPABUTAIIMOHHOM
MoJIe TUIAHETHl OTKIIOHSIOTCS CHIIbHEE, 3aKaTHOe HeOO MMeeT Kpac-
HOBAThII OTTEHOK (pHc.8).
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[TonoGHBIM xe 3 (PEeKTOM TPaBUTAITMOHHOTO JTUH3UPOBAHUS
00BSCHSICTCS IPUTSHKEHNE MapajlieIbHBIX TOKOB, IPUTSIKEHUE CY-
JIOB Ha TMapaJJIeNIbHBIX Kypcax, a TakKe€ YMEHBIICHHE JaBIICHUS
KUJKOCTH WUJIM Ta3a MPHU YBEIIMYEHUH CKOPOCTH JIBUKEHUS B Y3KOM
CeueHHH TPYOBbI, a TaKkKe aBTO(OKYCHPOBKA JIyda Jiazepa.

DJEeKTPOHbI, HUCIYCKAaeMble J1a3epOM, HUMEIOT OJMHAKOBBIC
CKOpPOCTH, TIO3TOMY OHHM BO30Y)XKIAIOT BOJIHBI OAMHAKOBOW JITMHBI
(KOTepEeHTHBIE), YeM U OOBIICHACTCS X HUYTOXKHOE paccesHue.

AHaJOru4Has cUTyalusi HabJ0JaeTCsl M IPU IBHKEHUH TUIa-
HeT 1o opbutam. [Ipu nBMKeHUU IO OpOUTE, TUTAHETHI BO30YKIAt0T
BOJIHY B IPaBUTALIMOHHOM TOJI€ 3B€3/Ibl U PA3HOCTH CKOPOCTEH 3TOi
BOJIHBI, B 00J1aCTSIX C pa3IUYHON HANPSHKEHHOCTHIO MOJISA, U3MEHSET
TPAaEKTOPUIO IUIAHETHI B CTOPOHY OOJIBIIEH MJIOTHOCTH MO, YAEP-
xuBas e€ Ha opOuTe (puc.9), 1 OTHOBPEMEHHO MPUIAET IJIAHETE He-
KOTOPBIN Bpalaroluil MOMEHT.

Cunbl nputsbxerus JIyHbl, HanpuMep, Ha TAKOM PacCTOSTHUN
HACTOJIbKO HUYTOXKHBI, UTO HE TOJBKO HE MOTYT J1e(hOpMHpPOBATH

— 3eMHYIO KOPY WJIH yJepKaTh e€ Ha

CMElljaHWa .

£ opOuTe, KaKk CYMTAIOT y4&HBIE, HO
‘r Hanpasnexve ..

AWt | Jla)Ke H B Maneflleti crener, He

BJIMSIOT Ha Ham Bec. Ecim cuutsl

( nputshkeHus JIyHsl Obutu OBl CITO-

aMnAa

COOHBI noJHUMaTb  MHUIIIIHMOHBI

s /| TOHH BOJBI B OKEAHE, TO B3BECUB-

Pue.9 IIMCh HA TMPYKHUHHBIX BECax BO
BpeMs NIPHJIMBA M OTJIMBA, Mbl OBl 3aMETHJI CYIIECTBEHHYIO pa3-
HUITy B Bece HaIlllero Tena.. .

B peanbnocTH, npoucxoaut cieayromiee. [Ipakruiyecku He-
Becomasi B moJie TsaroteHus: CoHia, 3emMiis Bo30yK1aeT B HEM T'pa-
BUTAI[MOHHBIE BOJTHBI. Takue ke BOJHBI BO30ykaaeT u JlyHa B momne
TSATOTEHUS 3EMIIH.
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N 3emutst mpocTo mokaduBaeTcs Ha opouTe MHTEp(EepeHIIH-
OHHBIMHU TPABUTALIMOHHBIMU BOJIHAMH, B PE3yJIbTaTe Yero Boja B
OKeaHaX pearupyer Ha 3TO packauMBaHUE, KaK BOJA B CTaKaHE MPHU
Kaudke KopaoJs.

B npunnume tak xe 1moja BAMSHUEM T'PaBUTAIMOHHBIX BOJIH
JOJKHBI TIEpEeMeNaThCsl M MPEAMEThl Ha MOBEpXHOCTH 3emun. U
TOJIKO CHJIBI TPEHUS HE JAIOT UM TaKOH BO3MOXHOCTH. A B KHJIKO-
CTSIX W Ta3aX CUJI TPEHHUsS HET. A mo3ToMy U atMocdepa Toxe B He-
KOTOPOM CTENEHU MOJABEpKEHA MPUIMBHBIM SBJICHUSAM, HO B CJeJ-
CTBUU OO0JbIlIEH OJBUKHOCTH, OHU B HEHl HE TaK 3aMETHBI.

DTO MPEKPaCHO COTJIACYETCs C HACTOSIIEH TEOPUEH, TaK KaK
MPUJIMBHBIE BOJIHBI B Pa3HBIX OKEaHAX Pa3IMYHbI IO BETUYUHE U HE
COBMAJIAIOT C JABMKEHUEM JIyHBI.

Cunel nputsikernst COHIIA HA TAKUX PACCTOSHUSAX JI0 TIIa-
HET HACTOJbKO HUYTOXKHBI, YTO IUJIAHETHI B €r0 TOJE TATOTCHUS
MPAKTUYECKH HUYETO HE BECHT.

Ho BonHBI, KOTOPBIE OHH BO30YXKIAIOT MPHU TBUKEHUH TI0 OP-
O6uTaM B rpaBUTAllMOHHOM rojie COJHIIa, TaK WM WHAYe BIUSIOT Ha
XapakTep JBUKEHHS COCETHUX TUIaHET U 3TO BhIpa)kaeTcs B HE3HA-
YUTENbHBIX KOJIEOAHUSX UX CKOPOCTH M HaIlpaBlIEHHUS, KOTOpBIE
Ha3bIBAIOTCS JTUOPALUSIMH.

CouHIIE TaK K€ pacKauyuBaeTCs IPABUTAIIMOHHBIMU BOJIHAMU
OT JIBMJKCHUS TUIAHET U B €T0 KUJIKOH 000I09Ke MPOUCXOIAT aHATIO-
TUYHBIC IPUIUBHBIC SBJICHHUS.

OObIBaTenbCKHE MPEACTaBICHUS MUPOBOIO HAYYHOT'O CO00-
IIECTBA O MPHUPOJIE TPaBUTAILIUU, TIPUBEH K U300PETCHUIO aOCyp/-
HOTO MOHSTHS TPABUTALIMOHHOTO KOJUIATca, KaK MaJeHus MaTepuu
camoii Ha ce0s, IO CYTH, YTBEP>KJAIOUIer0 BO3MOKHOCTb MOTHATHUS
camoro ce0s 3a BOJIOCHI.

IIpaBaa 310 HE OYEHB-TO IIOMOIJIO YYEHBIM B [IO3HAHUU IIPH-
pPOIBI U OHU YK€ OoJiee cTa JIeT UIYT IPaBUTAIIMOHHBIC BOJHBI, HE
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M0JI03pEBasi, UYTO YEJIOBEUYECTBO YK€ JIaBHO IMOJIb3YETCSl STUMH Ipa-
BUTAIlMOHHBIMU BOJTHAMHU ISl PaHOCBS3H.

Tonpko Ha3bIBas UX HE TPABUTALIMOHHBIMU, a AJIEKTpOMar-
HUTHBIMHU.

Koncratupysi BblllIeCKa3aHHOE, YTOYHUM OCHOBHBIE TeEp-
MUHBL.

"Mamepus, 3mo 6ce, umo cyuwiecmeyem He3A8UCUMO OM
Hawiez2o co3nanusn''.

Martepusi, 3T0 6e3HauanbHas ¥ OECKOHEYHAs BCEICHHASI.

"Mamepusa umeem uacmuunoe cmpoeHue u moxicem opo-
oumoca deckoneuno''.

Ona modicem OpodUMCsL Ha amombl, HA IAeMeHmapHble, Cyod1eMeH-
mapmHole, ceepxcy69ﬂemenmapnble yacmuysvl U maxk oanee 00 beckoneyHo-
cmu. A mak kak ceolicmea uacmuy ecexypoenezi abcontomno OOMH(IKO(?bl,
mo ux uszyderue pasiudHbvlx KOJmaddepax u yckopumeysix cmaHoeumcs
OecKkoOHeuUHbIM U C1e008amebHo beccmblclienHbiM. Yenosex npocmo 06p€-
Kaem cebs Ha OeCKOHEeYHyI0 NYyCmy mpamy cui u epemen!

""Ocnosnble ceoiicmea mamepuu, 3apao, IHEPUA U HENPO-
Huuyaemocmso, '

"3apsao, amo ceolicmeo mamepuu, odyciasiusarouiee
63aUMO0CUCMBUA MAMEPUATILHBIX 00BEKM 08 OpPY2 C OPY2OM.
3apsia mposIBISIETCS B BUJIE TIOIS.

""Ilone, 3mo nocpedHux npu 63aumoOeiucmeusx Mamepuaib-
Hblx men''.

[Tose - moTeHIMAIEHO, TIOITOMY OTHCATh €T0 B pAMKaX €BKJIH-
JIOBOW T€OMETPUU MPUHIMITHAIIEHO HEBO3MOXKHO.

[Toe obmagaeT CBOMCTBOM YIPYTOCTH, TOATOMY B HEM MOT'YT
BO3HUKATh U PACIIPOCTPAHSTHCS YIPYTHU€ BOJIHBI CKATHUSI.

""Bona, 3mo mexanuzm 63aumooeiicmeus Mexicoy mamepu-
anvHbimu meanamu'’.

"Inepzus, Imo ceoitcmeo mamepuu cosepuiams pavomy''.
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A T03TOMY HUKAKOH XMMHUYECKOH, OMOJIOTHYECKOW M KaKOH-IN00
JIPYyTrOi SHEPTUU HE CYILIECTBYET.

""Henponuyaemocms, 3mo ceoiicmeo, ucKioyaruiee 603-
MOMCHOCHb CYULECIBOBAHUA MAMEPUATbHBIX 00bEeKmMOo8 Opyz 6
opyze''.

CBOIICTBOM HENMPOHHUIIAEMOCTH MaTEpUU OOBSACHSETCA e€ He-
C)KHUMAaeMOCTh M TMPOTSHKEHHOCTH. C:KMMaeMOCTh BellecTBa 00y-
CJIOBJICHA JIUIIH YIIPYTOCTHIO SJIEKTPUUECKHUX MOJIEH, OKPYKAIOIINX
aTOMBI M3 KOTOPBIX 3TO BEILIECTBO COCTOUT.

""/leusicenue, IMo usmeHeHue cocmoanus mamepuu''.

JIBukeHne — 3TO HE MPUYUHA, a CIEJICTBUE CYIIECTBOBAHUS
MaTepuu, 00yCIOBIIEHHOE €€ CBOMCTBAMH.

DTO HE XAaO0TUYECKOE METAaHUE M3 CTOPOHBI B CTOPOHY, KakK
YTBEPKAAIOT MCEBJOHAYYHBIE MOJICKYISIPHO-KHHETHYECKAS TEOPHS
WIH TEOPUS CTPYH, a OJHOHAMPABICHHBINA MPOIIECC U3MEHEHHUS CO-
CTOSIHUSI MATEPUH — CUHHME3.

"Cuna, 3mo oeiicmeue na mamepuaipbHoe mejio pa3HoCmu
2PasUMAYUOHHBIX UIU IJIEKMPUYECKUX NOMEHUUAN08"".

Huxakux cun Jlopenna, Kopuonnca, Apxumena uind KOro-to
emé, B MPUPOJIC HE CYIIECTBYET, BCE CHJIBI UMEIOT OJHY U Ty K€ U
€MHCTBEHHYIO IIPUPOJTY, PA3HOCTh IPABUTALMOHHBIX UJTH 3JIEKTPU-
YECKUX IMOTCHIIHAJIOB.

""Bec, 3mo cuna npumsasicenus, 00ycnoeieHHan pa3nocnvio
2PAGUMAUUOHHBIX NOMEHYUATIO8 6 NOJle mAzomeloue2o mena''.
Wnm monoxeHneM Tena B rpaBUTAIIMOHHOM II0JI€ APYTOTO Tema.

Onupasich Ha BbIlLIENIEPEUNCIICHHbIE (DyHIaMEHTalbHbIE CBOII-
CTBa MaTEPUH, MOKHO HE TOJHKO OOBSCHUTH JItOObIE (hU3NUECKUE
SBJICHUS B IIPUPOJIE, HO JaXke Mpe/icKka3aTh U conuanbhble. Hy a te-
nepb monpodyeM pazo0paThCs B TOM, YTO K€ TaKOE aHTUTPABUTA-
U, 0 KOTOPOW Tak JIIOOSAT paccyXIaTh Iepel OOBIBATENbCKOM
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ayIUTOpHUEN, HEKOTOpbIe yuéHble. Kak M3BECTHO, IPU IpaBUTALUA
TeJa BCEr/1a MPUTATUBAOTCS APYT K APYTY.

[IpocTble JIorMyeckue pasMbllICHUS TPUBOAAT K BBIBOAY,
YTO MOJ1 AHTUI PaBUTALIMEN TOApa3yMeBaeTcs OTTalkuBanue. B xone
TATBHEUINX Pa3MBIIIICHHH MBI HEU30€KHO TOWMEM, UTO Ta3bl, C
UX CTpeMJICHHEM OECKOHEUHO PACIIMPATHCS M3-3a OOJBIION acuM-
METPHUU TPABUTALIMOHHBIX MOJIEH UX aTOMOB, IOCTOSIHHO HAXOIATCS
B COCTOSIHUM AHTUTPABUTALMHU. TO €CTh UX aTOMBI U3-3a CUJI OTTaJ-
KMBAHUS CTPEMSTCS pa3jieTeThCs B pa3Hble CTOPOHBL. M TyT yx ca-
MbIe COOOpa3UTENbHbIE MOTYT CAENaTh Ui ce0sl COBEpIICHHO Ollle-
JIOMJISIFOLIIEE OTKPBITUE, YTO JIIOObIE BUTATENH, CO3JaHHbIE YeIOBE-
KOM, 3TO JIBUraTeNd padoTarolue, o CyTH, Ha aHTUTPaBUTAIUH.

PeakTUBHBIA IBUTATEND, 3TO HE YTO MHOE, KaK OOLIYHEIN aH-
TUTPABUTALMOHHBIA JBHUrareiib. PeakTUBHBIE CaMOJETHI, PaKEThI-
HOCHTEJIH CITyTHHKOB, J1a U OOBIYHBIE HOBOTOIHUE (eliepBepKH, BCE
OHHM AHTHUTPAaBUTALMOHHBbIE. Ha aHTUTpaBUTAIIMK PAaOOTAIOT Haxe
ABTOMOOWIIBHBIE IBUTATENI BHYTPEHHETO CTOPAHUS.

Benp B kamepe cropanusi 11000ro IBUTaTens, B pe3ysbTare co-
€UHEHUs YTIEBOAOPOIOB C KUCIOPOIOM, IPOUCXOIUT CUHTE3 YI-
JIEKHUCIIOTO ra3a, KOTOPBIM pacIIupsAsICh U3-3a OTTAIKUBAHMS (AaHTU-
TpaBUTAIIMN) €r0 MOJEKYJ APYT OT JApyra, ¢ OOJBIION CKOPOCTHIO
BBITEKAET YEPE3 COIUIO U TOJKAET, B MOJHOM COIVIACUHU C 3aKOHOM
COXpaHEHHsI UMITYJIbCa, CaMOJIET, pakeTy, 3apsaa (delepBepka WiH
MOPLIEHD B MPOTHUBOMNOJIOAKHOM HANPABIECHUH.

Oka3bIBaeTcsl, YEJIOBEUECTBO YK€ JIABHBIM-JAaBHO UCIIOJIb3YET
AQHTUTPABUTALMIO B CBOMX HU3MEHHBIX M KOPBICTHBIX LIEJISAX, a BOT
TEOPETUKHU JI0 CUX MOP ITOr0 KaK-TO HE COOOPa3UIIH.

Hy, npsimo kak repoit komenuu MoJibepa, KOTOPBIN JaKe U HE
JIOTaJIbIBAJICS, YTO BCIO KU3Hb TOBOPHII ITPO30A. . .
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4. OB DJEKTPUYECKOM TOKE
1 DJIEKTPOMATHUTHOM
HHIYKINA

Cpenu TBEpABIX TEN CYLIECTBYIOT KJ1acC BELIECTB, ATOMBI KO-
TOPBIX B TBEPJIOM arperaTHOM COCTOSIHUM UMEIOT OCOOCHHYIO BHYT-
PEHHIOIO CprKTypy, crenu(uyeckoe pacrookeHne 3apsKeHHbBIX

AJIEMEHTApHBIX YacTHUIl, 00pa3yro-
IIMX aToM, 00ycIOoBIeHHOE chepu-
YECKOW reoMeTpueil.
[IpencraBurensamu 3TOH
TPYIIBI 3JIEMEHTOB, Ha3bIBAEMBIX
deppomacnemukamu, SBISAIOTCS

aToM (peppoMarteTuka

METaJIbl - JKelle30, KoOaJIbT U HU-

L kenb (puc.10), y KOTOpBIX B CHITy

0COOEHHOCTEH BHYTPEHHETO CTPOCHHMS, TPABUTALIMOHHBIC T1OJIS 00-
Pa30BaHbI JINHEHHO CMEIICHHBIMH AJIEKTPUISCKUMU U IIPOCTOM Mar-
HUT SIBJISIETCS OOBIYHBIM 3JIEKTPUYECKUM JTUTIOJIEM.

OTO0 IuHelinoe cmeujeHue YIEKTPUIECKIX M0JIe aToMa OTHO-
CUTENIbHO JAPYr Jpyra MOXHO Ha3BaThb MEPeKOCOM TPAaBUTAIIMOH-
HOTO TOJISI.

Ilepexoc zpasumayuonnozo noas —3To U €CTh TO, UTO B (pu-

3UKe OLIMO0YHO HA3BIBACTCS MaA2-

o

KpUBbIE YOLIBaHMA ANEKTPUIECKUX

iz Humnoim noaem. Ilpu Harpesa-

rpasnuTauueHHOro nons

noreHuwan

HUM  (QeppomarHetuka [ra.9],

o
=

AJICKTPOHBI, TPHIUIIIIHAE Ipe-
UMYIIECTBEHHO CO CTOPOHBI TTOJIS
MOJIOKUTEITBHOTO 3apsa,
RaSEToRS B HEUTPAIU3YIOT JUIOJIBHBIA MO-

dQ,

PuG.11a MEHT U BEUIECTBO TEPSIET MarHUT-
Hble cBOMCTBA. [Ipupoaa, kak Mbl
BUJMM, BIOJHE OOXOIMTCS CAMBIMH MUHHMAJIbHBIMU U TPOCTHIMH
CPEICTBaMU.
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B cuMMeTpHYHOM I'paBUTALlMOHHOM IIOJIE TeJla, MOTEHIMAI
10001 TOYKH, KaK B I0JIE MOJIOKUTENbHBIX, TAaK U OTPULIATENIbHBIX
3apsA70B, OJUHAKOB, IIOATOMY Pa3HOCTb IEKTPUYECKUX MOTCHIIMA-
JIOB B JII0O0OM TOYKE TaKOr'o MOJIs PaBHA HYIIO.

OpnHako TakMX BEIIECTB B IPUPOJE HE CYLIECTBYET, TaK KaK
aTOMBI C CHMMETPUYHBIM TPaBUTALMOHHBIM T10JIEM B CPepruecKOi
METpUKE BCEJICHHOH oOpa3oBaThcsi HE MOTryT. IlosTOMy aTOMBI
JI0OBIX BEILIECTB BO BCEJICHHOM BCErAa MMEIOT aCUMMETPHIO
T'PaBUTALMOHHBIX IOJIEH.

B acummempuunom rpaBUTaMOHHOM IIOJIE€ B KAXKIOU €rO
TOYKE CYIIECTBYET HEKOTOPAs Pa3HOCTH AIEKTPUYECKUX MTOTCHIINA-
JIOB, 00YCJIOBJICHHAS PA3HOU BETUYMHOM AJIEKTPUUECKHUX MOJICH, KO-
TOpasi IPUBOAUT K CMEIIECHHIO 3apsiI0B B MPOOHOM TeJe WU K TO-
JSIpU3alUM, KOTOpasi MpU MEepPeMElIeHUN MPOOHOT0 Tella OCTaETCs
HEU3MEHHOM.

Ot0 nokazaHo Ha rpaduke (puc.11a), rae TMHUM CMELCHBI
110 OCH ITOTEHIHAIIOB Q.

[Tpu nBHXEHUN TPOOHOIO TENla B HEPEeKOUIeHHOM TPAaBUTA-

IIMOHHOM TIOJe (MazcHUmMHOM),
KpuBLIe yGLIBAHUA SNEKTPUYECKMX FILC BHCKTpI/I‘IeCKI/Ie II0JIA JIN-
noTeHUManos npu nepekoce

TPARKTSMORUAIRCHA HEHMHO CMEIICHBI OTHOCHUTEIHHO

JIpYyr ApyTa, pa3HOCTh AJIEKTPH-
= YECKHUX MOTEHIIMAIOB OT TOUKH K

noteHuuan ©

dq,

TOYKC U3MCHACTCH, B PC3YJILTATC

YCro B HEM BO3HHUKACT IBUKCHUC

PaccTosHue

JNEKTPUYECKUX 3apsAlOB WU
FCRE BIIEKTPUYECKUM TOK.

OT0 siBiieHUE B (U3KMKE HOCUT Ha3BaHUE I71eKMPOMACHUM-
HOWl uHOYKYuuU Y TI0Ka3aHo Ha rpaduke (puciollb), rie nuanm cme-
HIeHbI 1o ocu R. DT0 mo3BOMISET Tak ke JIETKO OOBSICHUTH MPUHITUTT

paboThl, TaKk Ha3bIBAEMBIX,  YHMIIOJSIPHBIX TE€HEpaTopoB 0€3
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MPUBJICYCHUS JDKEHAYUYHOM TEOPUN OTHOCUTEIBHOCTH MM KaKUX-TO
Muduaeckux cui Jlopenna.

To 00CTOSTENHCTBO, YTO MArHUTHOE MOJI€ — ATO MEPEKOIICH-
HO€ T'PaBUTALMOHHOE I10JIe, 00pPa30BaHHOE JINHEHHO CMEIIEHHBIMU
AIIEKTPUYECKUMH TIOJISIMH, JIETKO JOKa3bIBACTCSl IPOCTHIM 3KCIIEPH-
MEHTOM.

B snexTpoHHO-ITy4eBOl TpyOKe, NIEKTPOHHBIN JTyd OTKJIOHS-
€TCs AIIEKTPOCTATUYECKUM TI0JIEM IIOCKOTO KOHAEHCATOpa, OTTaj-
KHUBasICh OT OTPUIATENILHOM U MPUTATUBASICH K MOJOKUTEIHHON 00-
KJIaJKe. DTO MOoKa3aHo Ha pucyHke (puc.12a). Eciu ke oTKIoHSTO-
Y0 CUCTEMY BBIMOJHUTH MO cxeMme pucyHka (puc.12b), ¢ nByms
napaMy BEPTUKAIBHO OTKIJIOHSIONIMX AJIEKTPOAOB, UMUTUPOBAB TIe-

r e

PCKOC TI'paBUTAUMOHHOI'O IIOJIA, TO
IMJIOCKOCTb OTKJIOHCHUA OSJICKTPOH-

ANeKTpoH

KaToq : a.

Horo ny4a Oyner moBépHyTa Ha 90
kpar IpaaycoB.
To ecTb 2IEeKTpUYECKUMHU I10-

JISIMU JIBYX Tap BEPTUKAIBHO OTKJIO-
HSIOIIUX 3JIEKTPOAOB MBI CO3TaEM
MEepPeKoC TPaBUTALMOHHOTO IO
WIH, IPYTUMU CIIOBaMU MarHUTHOE MOJI€ U AIEKTPOHHBIN JTyd, IPo-

Puc.12

XOJIsl 4Yepe3 ATy CUCTEMY AJIEKTPOIOB, OYAET OTKIOHSATHCS TOPH3O0H-
TaJbHO. TO €CTh Tak e, KaK B JIEKTPOMAarHUTHOW OTKJIOHSIOIIEH
CHCTEME.

Tak kak mr00BIe dIEMEHTapHBIC YACTHUIIBI COCTOST U3 Ooiee
MEJIKUX Cy03JIeMEHTapHBIX YaCTHIl, OHH 00JIa1at0T, TNOO aCHMMET-
puei, 100 HEOONBIINM MTEPEKOCOM TPaBUTAIMOHHOTO TIOJIA, B pe-
3ylbTaTe KOTOPOTO MPH JBMKCHUH B aCHMMETPUYHBIX TPaBUTAIHU-
OHHBIX TOJISX IPYTUX 0OBEKTOB, OHU MPUBOIATCS BO BpaIllEeHUE, KO-
TOPOE TPAKTYETCS COBPEMEHHON HAYKOM KakK cnuH. BbIpakeHHBIMU
TUTIONBHBIME  MOMEHTAMH B OCHOBHOM, KaK MPaBHIJIO OO0JATaioT
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COCTaBHBIE YACTHUIIBl, KOTOPbIE TIpU CTOJKHOBEHWH JIETKO
pacKallbIBalOTCST Ha COCTAaBHBIE YaCTH. DJIEMECHTapHBIC YaCTHUIHI,
cocTosmpe W3 0oJee MEIKUX CYOBIIEMEHTIPHBIX  YaCTHII
pPacKoJOTh HEBO3MOXKHO, TaK KaK y 4YeJOBEYeCTBA IIOKa HET
UCTOYHHUKOB HOI[XO,Z[}IH_IGI\/II MOIIIHOCTH.

DNEKTPOH, M0 BCE BUIUMOCTH, YACTUIA COCTABHAS!, TOTOMY
4YTO MIpUu CTOJIKHOBCHHH C MHUIICHBIO M3 TAKCIBIX MCTAJUIOB, OH
PaKajJIbIBACTCA Ha 60)166 MCJIKUC OJICMCHTAPHBIC  YaCTUIIBI,
UMCIOIIME  BBICOKYIO  MPOHHUKAIONIYID  CIIOCOOHOCTh.  JTO
PEHTTEHOBCKHUE JIYYH.

Kaxk mumyt B yaueOHHKAX (GU3HKH, DIEKTPUUESCKHI TOK — 3TO
MOTOK 3apsDKEHHBIX YacTHUI[ — AJIEKTPOHOB. Ho orpoMHOe Kosmue-
CTBO 3JICKTPOHOB, ABWXXYHIUXCA B IMPOBOJHUKEC, MPCACTABIACT CO-

001 MHOYKECTBO MapalICIbHBIX TO-
KOB, KOTOpbIE MO 3aKOHY MPUTSKE-
HUSl TapajIeNIbHBIX TOKOB OyIyT
CTATUBATbCS B TOHKUU LIHYp, IIPO-
XOISUIUHI IO IIEHTPY MPOBOJIHUKA. B
ATOM CiIy4ae HUKAKOTO JJICKTpUYe-
Prc.13 CKOTO TIOJII BOKPYr MPOBOJHHKA
HAOJNIOJAaThCd HE NOJDKHO, TaK Kak

OHO B CHJTy 3aKOHA OOpaTHBIX KYOOB OYeHb OBICTPO YOBIBAET C pac-
CTOSIHMEM U K TOMY € OYEHb CHJIBHO 3KpaHUPYETCs aTOMaMu IIpo-
BOJHUKA, OKPYKAIOIIMMHU TOKOTPOBOASAIIMHN "IHYp" .

MexaHu3M CTATHBAHUS IBUXKYIIIXCS 3apsiaoB (puc.13) o0y-
CJIOBJIEH MX BOJHOBBIMHM B3aUMOJICUCTBUSIMU HUJIM PA3HOCTBIO CKO-
pocTel BOJIHBI, KOTOpasi 3aBUCUT OT HAMPSHKEHHOCTH WIIM "'TUIOTHO-
CcTU" rPaBUTALMOHHOTO MOJII B KOTOPOM JIBHXKETCS 3apsi.

®dokycupoBka 3ekTpoHHoro ayda B DJIT obycrnoBnena
JHIIB T€M, YTO Ha (POKYCHPYIOIIUH 3JEKTPOJ MOAAETCS BBHICOKOE
HaIpPsDKEHUE, YBEIMUNBAIOIIEE CKOPOCTh 3JIEKTPOHOB.
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B peanvnocmu, 31ekmpuyeckuii mok npeocmasnnem coooii
06a 6CIMPEUHBIX NOMOKA 3aPAO08 PAZHO20 3HAKA, 0BUNCYUWUXCA C
YCKOpeHuem, Kaxcowlil U3 KOMopulx, 6 CULY 3AKOHA NPUMANCEHUS
RapaiienbHbIX MOKO08, CHPEeMUmCcA 3aHAMb MECmoO 6 UeHmpe
npoeooHuKa.

Ho Tak kak camu 3apspKEHHBIE YAacTHLBI MaTEpPUAIbHBI U
HEMIPOHUIIAEMBI, a TOJISI Pa3HBIX 3apsSA0B HA00OPOT MPOHHIIAEMBI
JIpyT Ui APYra, TO UX BCTPEUYHbIE TOTOKH 3aKPYUYMBAIOTCS CIUpa-
JIbIO0 BOKPYT ApYT Apyra. B 3ToM ciydae 3aKpydeHHBIE MOTOKH 3a-
PAIOB B COUPAIIAX OYyIYT CTPEMUTHCS K MOBEPXHOCTH MPOBOAHHKA,
YTO U MOATBEPAKIAAETCA ONbITOM. M B 3TOM ke citydae BOKpPYT Mpo-
BOJTHUKA C TOKOM MOSIBUTCSI REPEeKOC TPABUTAIIMOHHOTO TOJIS (Mae-
HUmMHOe noJjie), KOTOPBIA MOKHO OOHAPYKUTH C MIOMOIIBIO CTPEIKU
KoMIIaca.

[Ipu nepemeHe HampaBieHHS TOKA, HAIPaBJIEHHUE MEPEKOCA
W3MEHHUTBCSA U MarHUTHAs CTPEJIKa OTKIIOHUTCS B IPYTYIO CTOPOHY.
[Ipu npoxoxaeHUH 10 MPOBOAHUKY IIEPEMEHHOIO TOKA, TOTOKH 3a-
PSII0OB MEHSIFOT HAPABICHUE JBUAKEHUS U, COOTBETCTBEHHO, MECHS-
€TCs1 HallpaBJICHUE BpaICHUS CIIUPAJICH, YTO IPUBOJIUT K OBICTPHIM
W3MEHEHMSIM MEPEKOCca FPAaBUTALIMOHHOTO TTOJIST BOKPYT TPOBOTHUKA
M PaclpOCTPAaHECHHMIO ATUX W3MEHEHUH B BHUJE T'PABUTALIMOHHBIX
BOJIH, KOTOPBIE B (PU3UKE HA3BIBAIOTCS 971€KMPOMAZHUMHBIMU U
paouogornamu.

OTU TPaBUTAIIMOHHBIE BOJIHBI BOKPYT MPOBOJIHUKA C TEpe-
MEHHBIM 3JIEKTPHYECKUM TOKOM, UMEIOT C(HePUUECKYIO TharpaMMmy
HaIPaBJIECHHOCTH M OCJIA0EBAIOT C PACCTOSIHUEM IO 3aKOHY o0part-
HBIX KBaIPaTOB.

Ipumeuanne! Cywecmeosanue 6cCmpeuHvix HOMOKOG 3apPa008
00yCno61eHo mem, YUMo ¢ Mamepuanax oObIYHbLIX RPOBOOHUKOE 8Ce20a
npucymcmeyem He3HAUUMmMEeIbHOoe KOUYeCmeo Hacmuy ¢ NOA0NHCU-
MEeNAbHOU acummempueil 2pasumayuoHHbIX NOJICH — NPOMOHO6. IJleK-
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MPOHbBL U RPOMOHBL, RPUMALUBAACH OPY2Z K OPYy2Y, 00paA3yIom Heumpaiv-
Hble Yacmuybl, KOMopsle HAXOOAMCA 6 MEHCAMOMHOM NPOCIMPAHCHIEE
eeuiecmea. Kozdaptwnocmb nomenuualo6 6HewlHe20 UCmo4YHuUKa 3/1eK-
MPU1ecKo20 MoKa paspvléaem ux, OH HAYUHAIOM OBULAMbCA 6 NPOMU-
BONOJIONHCHBIX HANPAGIIEHUSAX, CO30A6d5 6CIMPEUHbIE NOMOKU 3APA00E.

C 3Toli TOUKH 3peHUs OMPOOYyeM 00BICHUTh MEXaHU3M BO3-
HUKHOBEHUS TOKa CAMOMHIYKIIUH.

Korga x xonnam mpoBoHuka (puc.14) mpuinoxxeHo Hamps-
JKEHUe, B HEM HAYMHAETCS JIBIXKEHUE 3apsioB. DJIEKTPOHBI JIBU-
XKYTCSI TIO HaIpaBJICHUIO K MOJOXKHUTEIHHOMY MOJIIOCY MCTOYHHKA,
IPOTOHBI — K OTPUIIATEILHOMY.

Tak Kak IIOTOK IIPOTOHOB, B CBA3U C OTPULIATEIILHON aCUM-
MeTpHUel BElIecTBa HAIIETO MUPA, HUYTOXKHO MaJl U JIMIITh HE3HAYU-
TEIbHO YMEHBILIAET PAa3HOCTh AJIEKTPOHHBIX MOTEHLHATIOB, TO MbI
OyIeM paccMaTpuBaTh TOJIBKO JBUXKEHUE 3JEKTPOHOB. U XOTS HU-

P YTOKHBIA ITOTOK IPOTOHOB

AN 3:2;:;2;:1 SBJISICTCS PUYMHOMN 3aKpy-

dP=P,-P, YUBAHUA IIOTOKOB 3apsgoB

:." ; : —— B cHOupaib, UL Hac 3TO
0—- —= | IOKa HE UMEET 3HAUCHUS.

OneKTpoH, [JBUTra-

i — o, SICh K IIOJIOKUTEILHOMY I10-

Puc.14 JIIOCY HCTOYHHKA TOKa,

HENIPEPBHIBHO YBEIUYHBACT CBOIO CKOPOCTH M3-3a TIOCTOSIHHO YBEJIH-
YUBalolIeics, cortacHo 3akony KyioHa, cuisl nputskenust. M3-3a
ATOW Pa3HUIIBI CKOPOCTEH ANEKTPOHOB HA MPOTUBOMOIOKHBIX KOH-
[[aX TPOBOJHHKA, BO3HUKAET PA3HOCTh UX KOHIEHTPALUN WK pa3-
HOCTh noTeHunanoB dP.=P2 —P1. I3 He€ BbrunTaeTCst pa3HOCTH I0-
TEHI[MAJIIOB, CO3/1aBaéMasi BCTPEUHBIM JIBIDKEHHUEM IIPOTOHOB
dP)=P3-P1. Pe3ynbrupytomas pasHOCTh MOTEHIIMATIOB OMpees-
ercs dopmynoit dP=P2-Ps.
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[Ipu OTKIIIOUEHUM MCTOYHMKA TOKA, MO IAECHCTBHUEM 3TOM
pazHoctu noteHuanos dP, a3nekTpoHsl, HaKONMBIINECS B OTpULIA-
TEJIbHOM KOHIIE ITPOBOIHUKA MTPOJIOKAIOT IBHY)KEHHE IO MHEPLUU K
MOJIOKUTEIBHOMY KOHIJy Y HaKaIUIMBAKOTCS B HEM, CO3JaBasl yKe
HECKOJIbKO MEHBIIYIO0 OOPAaTHYIO pa3HOCTh MOTEHINAIOB. B pe3yb-
TaTe JeHCTBUA 3TOM 0OpaTHOM Pa3HOCTH MOTEHIMAIOB, FIEKTPOHBI
CHOBAa HAYMHAIOT JABUTAThCS B OOPATHOM HAIPABJICHUH U MPOLIECC
MOBTOPSIETCSI.

[Toce HECKOJIBKUX 3aTyXaroIIMX KOJeOaHUH, 3aBUCSIINUX OT
JUIMHBI TPOBOJIHUKA, KOHLEHTPALUs 3JIEKTPOHOB BBIPABHUBAETCS U
TOK IIPEKpaIaeTcs. ITOT TOK B 3JEKTPOJAMHAMUKE U Ha3bIBAETCS TO-
KOM CaMOMHIYKIIWH.

Ecnu psom ¢ mpoBOAHMKOM MOMECTUTH (peppOMarHUTHBIH
MaTepuai, TO Iepruoa KoiebaHuil yBEIUIUTCS U3-3a TIOTEPh HAa Tie-
PECTPOUKY CTPYKTYP €ro aTOMOB.

OTtcrola MOXHO cleflaTh BBIBOJ, YTO MpPHU MPEKpalICHUU
TOKa, DJIEKTPUYECKUE KOJIeOaHUsI BOSHHKAIOT HE M3-3a U3MEHEHUS
HEKOEero MU(pUYecKoro MarHUTHOT'O T1OJIsI, & IO COBEPILIEHHO APYToit
MPUYMHE U YTO HUKAKO€ MATHUTHOE 10JI€, HUKAKOT0 Y4acTHs B IIPO-
1ecce He IPUHUMAET.

A ciemoBaTeIbHO HHUKAKOM MarHUTHOM COCTAaBIIAIOIIEN B
AJIEKTPOMATHUTHBIX BOJIHAX HET. EcTb JBE 3JIEKTPUUECKUX
COCTaBIISIONTNX, 00YCIIOBICHHBIX BOJTHAMHU B DJIEKTPUIECKUX MOJISIX
MIPOTHUBOIIOJIOKHBIX 3HAKOB, CMelIeHHbIX Ha 180 rpamycos.

A nomomy HUKAKOU 271eKMPOMAZHUMHOU CAMOUHOYKYUU,
MaK ice KaK u camozo MazZHUMHOZ20 NOJIA He CYULeCmeyem.

Bricokoi KOHIIEHTpAIMEH AIEKTPOHOB TaK K€ OOBIICHACTCS
U TOT ()aKT, YTO HUTh HAKAIMBAHUS JIAMIIOUYKH YacTO MEPEropaeT
OKOJIO OIIOPHOTO 3JIEKTPOJIa C KOTOPOrO B MOMEHT BKJIFOUEHHSI I10-
CTYMAIOT 3JIEKTPOHBI, XOTS JOJKHA ObI IIeperoparh MocpeIuHe, TaK
AJIEKTPO/JIbI UTPAIOT POJIb TEMJIOOTBOA.
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[Ipu KOHTaKTE BENIECTB (METAIIOB) C PA3IMYHON BETMUUHOMN
OTPULIATENIBHOM AaCHMMETPHUHM TPaBUTALMOHHBIX MOJEH aTOMOB,
MEXJy HUMHU BO3HUKAET HEKOTOPAsl PA3HOCTh JJIEKTPUUYECKUX ITO-
TEHIIHAJIOB (TOTCHIIMAIBHBIN Oapbep (puc.15)).

[TosToMy mpu MpOXO0KACHUU TOKA YEPE3 TAKOW KOHTAKT B
OJIHOM HAIpaBJIEHUH, 3TA PA3HOCTh MOTEHIIMAIOB CKJIA/IBIBAECTCS C
Pa3HOCTHIO MOTEHIIMATIOB UCTOYHUKA TOKA, & B IPYTOM JEHCTBYET
IIPOTUB HEE, TO NPUBOJUT K PA3JINYHOM BEIUYMHE TOKA, [IPOTEKALO-
HIEr0 4Yepe3 KOHTAKT, 3aBUCAILYIO0 OT €ro HampasiieHud. Jpyrumu
CJIOBaMH, JII0OOble KOHTaKThl METAJUIOB C PAa3JIMYHOW BEITMYUHOMN
acUMMeTpuu 00JafaroT CinabbIMU "BBIMPSAMHUTEIBHBIMUA" CBOM-
CTBAaMH, 3aBUCAILIMMH OT BEJIMYMHBI KOHTAKTHOW Pa3HOCTH IOTEH-

1IMAJIOB.
U Takuie KOHTAKTBI TaK K€ SIBISIFOTCS MCTOYHUKAMU SJIEKTPH-
u v YECKOr0 TOKA, KOTOPBIN 3aBHCHUT
o OT PpasHOCTH  OTPHIATENBHOM
u"'”n. : L | acHMMeTpUH KOHTaKTHPYIOIINX
BemecTB. X B pusnke Ha3pIBAIOT

anemeHTamu llenpThe.
Karog Anoa KoHTakTel ¢ OOJBIIOH,
TEXHOJOTUYECKHU CO3JaHHOM,
rissisiiaiig orpiarennon | PA3HOCTBIO aCHMMETpHI, CO3/a-

ACHMMETPHER (+) acHMMeTPHEN ()

e foue  OOJBIIYI0 KOHTAaKTHYIO

Pa3HOCTh MOTEHLHAJIOB (IIOTEH-

[IUANTBHBIN Oapbep), Ha3bIBAIOTCS MOTYITPOBOAHHKOBBIMU JTUOIAMH,

TOK 4epe3 KOTOphle, B MpejesiaX 3TOro MoTeHIMaIbHOro Oaphepa,
MO>KET T€Ub MMPAKTHUYECKH TOJIBKO B OJHOM HAIPABICHUH.

[Tpu moakIIOYeHNH NCTOYHHKA MUHYCOM K 00JIaCTH C MaJIoi

OTPHUIIATEIILHONH CUMMeETpuei (p), 0003HAYCHHOW MaJIbIM 3HAKOM

MHHYC(p), JICKTPOHBI JIETKO IIPOHUKAIOT B HEE MO ACHCTBUEM He-
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60J1b110# pazHOCTH MOTEHITUATOB Umin, TOTOMY YTO CHJIBI OTTAJIKH-
BaHMsI cl1a0bl. VIX MpOHUKHOBEHHE B 30HY KOHTaKTa eié 1 ooerya-
€TCSl TEM, TO B 9TO BpeMsI JJIEKTPOHBI U3 00enX 001acTeil yXoIsT B
HaIpPABJICHUU TOJOKHUTEIBHOTO TOII0CA UCTOYHHKA TOKA, YMEHb-
masi X aCUMMETPHIO.

[Tpu MoAKITIOYEHNH UCTOYHHKA TOKa MUHYCOM K OOJIacTH ¢
OOJBIION OTPHUIATENLHOW acUMMETpHel (n), 0003HAUYEHHOU 00JIb-
[IMM 3HAKOM MHHYC(n), JJIEKTPOHBI UCTOYHHKA HE MOTYT MPOHHUK-
HYTh B HEE M3-3a CUJI OTTAJIKUBAHUS, U TOK, €CJIM PA3HOCTh MOTEH-
nuasioB He npeBbiaeT Unp, B 3TOM HANlPaBJICHUH Y€pe3 KOHTAKT HE
npoxoaut. [Iprdem 4acTh 3NEKTPOHOB, HAKOMMBIIMXCS B KpaliHeu
00J1aCTH 30HBI N, TOBBIIIAET ACHMMETPHIO €€ aTOMOB M COOTBET-
CTBEHHO HampspKeHHs mpobosi. Takum o0pa3oM, HanpsHKEHHE Tpo-
0051 3aBUCHT OT IIUPHUHBI 30HBI N.

Hebonp1ras 4acTh AJIEKTPOHOB, MPOHUKIIIUX Yepe3 30HY N B
30HY P, CO3/IaeT TOK yTeukH. [Ipu npesbiieHun 00paTHOM BHEIIHEH
Pa3HOCTHIO MOTEHIMAIOB MOTeHIMATLHOTO Oapbepa Unp, B CBSI3U C
OOJIBIIION KOHIIEHTpAITUEH AJIEKTPOHOB B OOJACTH aHOJA, SIBIISIO-
IIUXCSl HOCUTEIISIMH TETIa, TPOUCXOAUT TETUIOBOM MTpo0oit [11.9] u
BBINIPSAMUTEIbHBIE CBOMCTBA KOHTAKTa TEPSIIOTCS.

Ecnm anogHas 065acTh KOHTaKTa YCTaHOBJIEHA HA TETIOOT-
BOJIe, MPOOOI HE MPUBOIUT K Pa3pyLICHUIO KOHTAaKTa U TO MOCIE
CHATHS BHEIIHEN Pa3sHOCTU MOTEHUMAJIOB, CBOMCTBA KOHTAKTa BOC-
CTaHABJIMBAIOTCA.

Ha rpaduke nmokazano pacnpe/eneHne mOTEHIIUAIOB U CTa-
HOBHTCSI TIOHATHO, MTOYEMY TaKOW KOHTAKT MPOBOJUT TOK B OJTHOM
HaIpaBJICHUH, MOKAa3aHHOM CTPEIKOW. 3/1eCh HampaliuBaeTcsl aHa-
JIOTHS C HAKJIOHHOM MIOCKOCTBIO.

Hpumeuanue! Tax kax 6 npupode Hem Huuezo0 GUPMYATLHO20
Ui MHUMOZ20, o0vACHEeHUue y'-léHblMll MeEXAHUIMA NPOMEKAHUA MOKA
uepes, MaKol KOHMAaKm, HA3bl6aeMblil N-p NEPEXOOOM ¢ ROMOULbIO He-
cywecmeyrouux "'ovipok'’, cosepuieHHo HecoCmoamebHO, U A6AAemcs
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makoii rce uyuioblo, KaK zpa(mmauuonnbtﬁ KoJjuianc Uil KaK 603HUKHO-
6eHUe 6 6AKYYMe HEKUX GUPMYAIbHbIX YACHUY WU K6AHMOE IHEPZUU.
Jioovie 63aumooeiicmeusn 6 npupooe — IMo 63auUM0OOeiicmeus He MHU-
MBIX, KAK 8 MAMEMAMUKe Ui 6UPMYAIbHbIX, 4 COBEPULEHHO PEAIbHBIX
MAmMepuanbHoIX Yacmuy,

Hcxons w3 BBIMIEU3II0KEHHOTO, MOXKHO CJIENaTh CIEAYIO-
M BBIBOJ: MPOBOJHUKH — 3TO BEIECTBA UMEIolee HEOOIbIIYIO
OTPULIATENIbHYI0 aCHMMETPHIO TPABUTALIMOHHBIX TMOJIEH aTOMOB, B
KOTOPBIX 3JIEKTPOHBI MOTYT MepeMenIaThCsl Mo/ AecTBUEM HEOOIIb-
LI0M BHEIIHEW pasHOCTH MTOTEHIUATIOB.

A u30TOPBI, HA0OOPOT, 00NIATAIOT OYEHD OOJBIION OTPH-
[ATEIbHON acCMMMETpHEN, MOITOMY JUISI TOTO YTOOBI JIEKTPOHBI
MOTJIH B HUX MEPEMEIATHCS, HY)KHO MPUIOKHUTH K HUIM OUY€HB 00JTb-
IIYIO0 BHEIIHIOK Pa3HOCTh MOTEHLIHMAJIOB. TO e€CThb BOIPEKH yTBEp-
KACHUIO O(QUIUANBHON HAyKH BC€ MPOUCXOAUT C TOYHOCTHIO
Ha00OpOT, BEIIEeCTBA C OOJIBIIUM COACPKAHUEM DJICKTPOHOB — ATO
U30JISITOPBI, @ C MAJIBIM — IPOBOAHUKH.

Hao 3aMeTnuTh, 4TO B JIIOOOM BELIECTBE HUKOIa HE OBIBAET
CBOOOIHBIX MeKTpoHOB. OHU BCE BCera CBs3aHbl ¢ aromMmamu. CBo-
0OJIHBIC JIEKTPOHBI, B OCHOBHOM, COJIEPKATCS B TIOTOKE COJHEY-
HOTO U3Ny4YeHUS U B (PU3HKE, U3-3a OOJIBIION CKOPOCTH JBHIKEHUS,
OHH OIMOOYHO HA3BIBAIOTCS (POTOHAMH.

["a3p1, uMeroLIMEe OYEHB OOMBIYI0 ACUMMETPHUIO TPABUTALIN-
OHHBIX TOJIEI aTOMOB, COJIEPKALTUX O0JIbIIIOE KOJINYECTBO IJIEKTPO-
HOB, €CTECTBEHHO SIBJISIFOTCS U30JISITOPAMH.

s TOro, 9TOOBI SJIEKTPOHBI MOTJIM ABUTATHCS B rase, OH
JOJKEH OBITh CHIIBHO Pa3peXeH, YTO MPUBOAHUT K yYMEHBIICHUIO
KOHIIEHTPAIIUU DJIEKTPOHOB WM OOIEH OTPUIATEIILHON acHMMET-
pUH, YTO YMEHBIIAET BEPOSITHOCTb UX B3aUMOJIEUCTBHS C MOJIEKY-
JaMU Ta3a U YBEIWYMBAET €ro 3JEKTPONPOBOIHOCTH. JKUIKOCTH,
UMEIOT TOPa30 MEHBIIYI0O aCHMMETPHUIO, YEM Trasbl, HO OOJbIIYIO,
yeM TBEP/AbIE Teja, TO3TOMY MEXaHU3M AJIEKTPOMPOBOIHOCTH B HUX
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ropaszio cioxkHee. OH CHJIBHO 3aBHCUT OT ACUMMETPUI aTOMOB HJIH
MOJIEKYJT CaMOM KUJIKOCTH W MaTepHaloB, U3 KOTOPBIX CHEIIAHBI
3IIEKTPO/IBI.

[Ipu nmorpyxeHun, HanmpuUMep, METAIIA B )KUAKOCTh, UMEIO-
X HEOOJBIIYI0 Pa3HOCTh ACUMMETPUN TPAaBUTAIMOHHBIX TOJICH,
MPOUCXOJUT clienyrouiee. MOJIEKyNIbl KUIKOCTH, HUMesS Topas3io
OOJBIIYI0 ACUMMETPUIO TPABUTAIIMOHHBIX TOJIEH OTJAIOT U30BITOY-
HBIE DJIEKTPOHBI aTOMaM METaJlIa.

B pesynbraTe 4yero acumMmeTrpusi TpaBUTAlMOHHBIX MOJIEH
aTOMOB METaJlIa YBEJIMYMUBACTCS, CHJIBI MIPUTSKECHUSI MEKITY HUMH
YMEHBIIIAIOTCS U OHW HAYUHAIOT OTPBIBATHCS OT OCHOBHOM MAacChl U
MIPOHUKATh B BOAY. TO €CTh METAJJT HAUMHAET PACTBOPATHCS B KU
KOCTH ¥ HHTEHCUBHOCTH 3TOTO Tpolecca OyIeT 3aBUCETh OT Pa3HO-
CTU UX aCUMMETPUN.

Ecnu B34Th BemiecTBa ¢ OYeHb OOJBIINON pasHUIICH aCHM-
METPHUA, TO MPOIIECC PACTBOPEHUS OYAET OUeHb MHTCHCUBHBIM. [1pu
9TOM MBI ITOJIyYUM IIPOCTEUIINN raIbBAHUYECKUM DJIEMEHT, TI€ I10-
JIO’)KUTEIIHBIM TTOJTFOCOM OYAET KUIKOCTD.

Onucanue NoBeICHUSI KOHTAKTOB MEXy METAIUIAMH U KU T~
KOCTSIMH TPeOYeT OTJIETILHOM CTaThH, B CBSI3U C ITyTAHUIICH, CO3/aH-
HOM YYEHBIMH, MEXIY HAINpaBJICHHEM JBH)KEHHUS 3JICKTPOHOB U
MIPUHSTBHIM B HAYKE HAIIPaBJICHUEM TOKA.

SIBiieHME BO3ZHMKHOBEHUSI KOHTAKTHOW PA3HOCTH IOTEHIMA-
JIOB MCIOJI3YETCS B TEXHUKE MPU CO3JaHUM Tepmonap. B Tepmo-
nape UCHOJb3YIOTCS METAJUIBI ¢ OOJIBIION KOHTAKTHON Pa3HOCTHIO,
MIpY HArpeBaHWU KOTOPOTO ACUMMETPHUS T'PABUTALMOHHBIX MOJIEH
aTOMOB BEIIECTB, BXOJAIINX B TEPMOTIAPY, YBEIMUUBAECTCA HE OJIU-
HaKoBO. TO €CTh ATH METAJUIbI AOJIKHBI 001a1aTh Pa3HOU TEIUIOEM-
KOCTBIO.

[pumeuanne! Hmuenno nepexocel 2pasumauuoHHbIX noJiell 36e-
Hbee OUHHBIX op2anuyeckux monaekyn pesunst, /IHK u mnozux opyzux
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6bICOKOMOIEKYIAPHBIX coeduuenuﬂ, Aenawmcena npulmuoft ceéopauuea-
HUA UX 6 cnupaiu, Komopsle u npudalom amum eeuiecmeam ceoiicmea

ynpyzocmu.
Heksk

Ilepekoc TpaBUTAITMOHHOTO MOJI 3eMIIH (MACHUmMHOE noJie),
00YCJIOBJICH KPYTrOBBIM JIBHIKCHHUEM 3apsDKCHHBIX YaCTHIl COJTHEY-
HOTO M3JIy4YeHUs, 3aKPYICHHBIX CYTOUYHBIM BPAIICHHEM 36MHOM aT-
Mochepsl (puc.16). Takum oOpa3zoMm, 3emiisi HaXOIUTCS, Kak OBbI,
BHYTPHU JBYX OOBIYHBIX KATYIIEK C TOKOM, IO OJHOW M3 KOTOPBIX
JBUKYTCSI OTPULIATEIbHBIE 3apsi/ibl, a 110 APYTOM - MOJOKUTEIbHbIE.
OTH TOKH CO3Jal0T BO-

oSpasoBaHAe
MANHHATHONS
nona Jemnn Kpyr 3emMili JIBa MAarHUTHBIX
\es,__. TIOJI, HaIpaBJICHHBIX
mmm HaBCTpEU . IIpu-
- i a pedy Apyr Ipyry 5 p
E + / 4yéM, TOK BO BHYTPEHHEH Ka-
TYIIKE OYEHb MaJl 1 00pa3oBaH
ﬁ;‘:”"”"“' - NPEUMYIIECTBEHHO TSKEITBIMU,
MOJIOXKUTCILHO 3apSyKCHHBIMU
Puc.16 p

YacTULIAMU — IPOTOHAMHU, a BO
BHEITHEH — OoJiee TErKUMH, OTPUTIATEIEHBIME — 3JIEKTPOHAMHU.

OTH TOKU U 00Pa3yIOT, TaK Ha3bIBAEMbIC, pAOUAyUOHHbIE NO-
Aca. Pe3ynbTUpyONIee MarHUTHOE M0JIE, €r0 MOJSPHOCTh U HaIps-
YKEHHOCTH HANPSIMYIO 3aBUCST OT TOTO, KaKUe 3apsiabl IpeoOIaIaoT
B OTOKE W3JIYUYECHUS, OJOKUTEIBHBIE WA OTPULIATEIIbHEIE.

ITo manmpaBneHHIO BpamieHusi 3eMJId, MOKHO JIETKO Ompeze-
JUTh, YTO B M3JIYYCHUU MPEOOIaalOT OTPUIIATENbHBIC 3apsabl. Tak
KaK Hallla 00JIaCTh BCEJICHHON UMEeT OTPHUIATEIFHYI0 aCHMMETPHIO
aTOMOB BEILIECTBA, ITOTOK MOJ0KUTENBHBIX 3aPsA10B HUUTOXKHO Mal.

pumeuanne! Eciu 0bt cooepicanue noaoicumenbHolx u ompu-
UAMENbHBIX 3APA00E 8 NOMOKE UIYUEHUA ObLIU PAGHbL, NOIAPHOCHU
"maznumnuix'' noneil, oopazyrouwuxca npu ux OudzceHuu, Ovlau Ovl
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PasHbl U RPOMUBONOJI0MHCHBL. B pe3ynvmame 3moz20 onu ckomnencupo-
eanu 0wl Opyz Opyea u niaanema 6000uie 0bl He UMENA «MACHUMHO20
noJis».

Kak mpaBuro, miaHeTsl, He UMeroIIe atMocdep, He UMEIOT U
MarHuTHBIX IOJIEH, B CHIIy TOrO, YTO TPAEKTOPUHU YACTHI] COJHEY-
HOTO U3JIy4YEHUs B HUX HE 3aKpPYUMBAIOTCS U HepeKoca TpaBUTAIU-
OHHOT'O TIOJISI HE TPOUCXOUT. XapaKTepHbId ToMy npuMep - JlyHa.
OHa mpakTUYecKu HE MMEeT aTMOcdepbl, MO3TOMY €€ MarHUTHOE
10JIE MCUE3A0IIIE MAJIO.

[lepenostocoBka MarHUTHOTO TMOJIST 3€MJIM BO3MOKHA JIUIIb
B JIBYX CIIy4asix, B CJly4ae U3MEHEHHSI COOTHOIICHUS COACpPKaAHUS
MPOTUBOIIOJIOKHO 3aPSKEHHBIX YaCTUI B TOTOKE COJTHEUHOTO U3ITY-
YEHUs WM 5K€ B CITydyae U3MEHEHHUS HallpaBJIeHus €€ CyTOYHOro Bpa-
nieHust. COBEpILIEHHO SICHO, YTO 3TO a0COIOTHO HEpPEealbHO.

HeoOxonuMo 3amMeTuTh, 4TO COOTHOIIEHHWEM COJEp>KaHus
IIPOTHUBOIIOJIOKHO 3apSKEHHBIX YacTHUI] B COJHEYHOM H3JIy4CHHH,
JocTuraroniemM 3emiu, onpeaenserca u makcumanbhabiii KITJ co-
HEYHBIX OaTapei.

B cnyudae paBeHCTBa MOTOKOB MOJIOXKHUTEIbHBIX U OTPHULIA-
TEBHBIX YaCTHUI, COJTHEUHbIE OaTtapen BooOIIe paboTaTh HE OYIYT.
CoOTBeTCTBEHHO, YeM OOJIbIlle pa3HUIA B MX COJACPKAaHUH, TeM
Boime Oyzaet ux KIT/.

[TonspHbie cusgHUS TaK e 00YCIIOBJICHBI MOMAJaHUEM B aT-
Mocdepy 3eMiIM MOTOKOB YaCTHUI, BEIOPOLICHHBIX MOIIHBIMH COJI-
HEYHBIMM BCIBIIIKAMU U UMEIOIINX CKOPOCTh MPEBBIIIAOIIYIO CKO-
POCTh pacnpoCTpaHEHHUs BOJIHBI B T'PABUTAIMOHHOM IIOJIe 3eMJIU
(ceepxceemogyio ckopocms). ITO 00BIYHOE TposiBIeHUE 3(ddekra
Basunosa-Yepenkosa.

[ToToku 3THX YacTHll, TPOHUKAS CO "CBEPXCBETOBOM" CKOPO-
CTBIO B aTMOC(]epy, CO3al0T CBEUEHHE, XOPOIIO BUIUMOE B MOJISP-
HBIX o0nacTsax 3emiu. B sxkBaTopuaiibHON 001aCTH TPAGKTOPUH Ya-
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CTHUIl OTKJIOHSIOTCSI, 3aKpYYHBAsACh BpalleHHEM aTMOChephl, U Ya-
CTHUIIBI TEPAIOT CKOpOCTh. [l03TOMY CBeueHHE B SKBATOPUAIBHBIX
00J1aCTSAX OYEHb cl1aboe, MPAaKTUUECKH HEBUIUMOE T1a30M.

Pe3kumu konmeGaHUAMH COOTHOIIEHHUS ITPOTHUBOIIOIOKHBIX
3apsI0B B IOTOKE COJIHEYHOT'O U3JIYUEHUSI, B PE3yJIbTATE BCIBIIIEK,
00yCJIOBJICHBI, U TaK Ha3bIBaeMble "MarHUTHbIE" OypH.

A crenoBatenbHO, HAMBHBIC YTBEPXKIIEHUS YUEHBIX O TOM,
YTO MarHUTHOE TIOJIE sIBIIsieTCs "ry0oit", 3anuiaronieii Hac OT CoJ-
HEYHOW pajualiiy, MpoCTO CMEXOTBOPHBI M COBEPIIEHHO HE COOT-
BETCTBYET JICUCTBUTEIHHOCTH, MOTOMY YTO MAarHUTHOE TOJIE TO0-
POXIEHO ATOH K€ COJIHEUHOU pagHaIiuen.

U oHo camo 110 ceGe HacTOIBKO cl1adoe, UTO Y HETO €1Ba XBa-
TaeT CUJIBI MOBEPHYTH JIETKYIO CTPEJIKY KOMIIAca Ha OCTPUE UTIIBL.

A 1m1y0oii siBIsieTcs: cama ra3oBasi atMocdepa MIaHeThl, XOTS
OHA TOXE OYEHb CJIa00 3aIUIIAET HAaC, TOTOMY YTO MTOYTH HE 3aJIep-
JKUBAET COTHEUHOE M3ITyYCHUE.

HugtoxHas 1075 MONOKUTETHHO 3apsKEHHBIX YaCTHIL COJI-
HEYHOTO M3JIYYCHHS aKTUBHO B3aUMOJICHCTBYsSI C OTPHUIIATEIIBHO 3a-
PSOKEHHBIMH MOJIEKYJIaMU BO3/yXa, YMEHBIIAET aCUMMETPHUIO HX
TPaBUTAIMOHHBIX TOJICH, B PE3yJIbTATE YErO MOJIEKYIIbl CTAHOBSITCS
TSDKEJIEE M CO3/IAF0T HUCXOISAINE TTOTOKH XOJIOTHOTO BO3/TyXa.

YacTullbl COTHEYHOTO W3Iy4eHUs, 3apsHKCHHBIE OTpHIla-
TEJTHHO, OYCHB JIETKO MTPOHUKAIOT CKBO3bh aTMOC(EPY, TaK KaK Mpak-
TUYECKU HE B3aUMOJICHCTBYIOT C TaK K€ OTPHIATEIHLHO 3apsiKEH-
HBIMH MOJICKYJIAMH BO3[lyXa, IOCTUTAIOT TOBEPXHOCTH 3EMIIH,
HarpeBasi ¥ yBeJIMUMBasl €€ OTPUIATEIIHHYIO aCHMMETPHIO.

A OT HarpeToi 3eMHOM MOBEPXHOCTH, HArPEBAETCS BO3IYX,
c03/71aBast BOCXO/IAIINE TTOTOKH, HABCTPEYY KOTOPBIM HIYT HUCXOJIs-
IIMe MOTOKH XOJIOAHOTO BO31yXa, 00pa3ys BO3AYIIHBIC BUXPH —
[IUKJIOHBI, AHTUIIUKIIOHBI 1 TOPHAIO.
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5. Ob MHEPIIUH
1 OINIUBKE HBIOTOHA

[ToHsATHE Macchl B COBPEMEHHOM (DU3UKE SIBIISICTCS OJTHUM U3
KIIFOUEBBIX (DYHIAMEHTAIBHBIX TIOHITHI. B 3TOH T71aBe MBI YBUINM,
9TO (pyHIAMEHT ATOT MOCTPOCH M3 Tecka... Kak Ham roBopuT ¢u-
3MKa, BEC TeJa ONPEEAETCS CUIION TPaBUTALIMOHHOTO MPUTSKEHUS
K 3emie.

U Bec 3TOT OyIeT 3aBUCETh OT BBICOTHI, HA KOTOPOH pacIio-
JIO’KEHO TEJO, TIOYTH B COTJIACHU C 3aKOHOM "BCEMHUPHOT0" TSrOTe-
HuA nenymku HerotoHa.

Teno cOpolieHHOE CO CTOJA BCeT/1a MaaaeT Ha MOoJl, HO HUKO-
raa Ha notojok. Kak Bel nymaere, mouemy? Jla moTomy 4To Ha Moy
CUJIa MIPUTSDKEHUs OoJIbllle 4eM Ha BbicoTe crona. U emé Gonbie,
YeM Ha BBICOTE MOTOJKA. Eciiu OBl CHIIBI MPUTSHKEHUS ObUTH OJMHA-
KOBBI, T€JIO HUKYAa Obl HEe maaano. B aTom jerko yoenurcs, mosio-
JKUB MSIYMK Ha TOPU30HTAIBHYIO IOBEPXHOCTD.

OH HUKYJa HE TOKATUTCA, TaK KaK CHIIbI IPUTSHKEHUS B JIIO-
00l TOYKE TOPU3OHTAIBHOHN TUIOCKOCTH — OJWHAKOBBL. Ho cTtouT
JUIIb CJIeTKa HAKJIOHUTH MJIOCKOCTh, KaK Ha HEH MOSBATCS y4aCTKH
c OoubIIIeH CUION PUTSHKEHUS. DTO YIACTKH, HAXOISAIIHECS OJIHKe
K IIOBEPXHOCTH 3EMJIH.

Bo3HHKHET pa3HOCTh YPOBHEH U, CIIEIOBATEIHLHO Pa3HOCTh
rPABUTALMOHHBIX MOTEHIUAJIOB, MOJ JIEUCTBUEM KOTOPOM, MSYHUK
MOKATUTCSI B CTOPOHY HakiIoHa. U yem Goibliie yroy HaKJIOHA, TEM
BBIIIIE OYJET CKOPOCTh ABMXKCHUS.

CO6pocuB rpaMMOBYIO APOOUHKY H IYIOBYIO THPIO CO CTOJIA
MBI YBUJIMM, 9TO OHU YIaJAyT OJHOBPEMEHHO, TaK KaK MaJiaTh OyayT
C OJJMHAKOBOW CKOPOCTHIO, HE CMOTPSI HA TO, UTO TUPSl MPUTSTUBA-
ercst 3eMII€i ropas3o CUIbHEee, YeM JIPOOHUHKA.

He ymest 00bscHUTE 3TOT napagokc Hpl0TOH U yuéHble npu-
JyMaJIM HEKYI0 MHEPLIMOHHYIO MacCy, KOTOpas 110 UX MHEHHUIO, KaK
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Ob1 "compotuBiseTcs” mageHuo. M mo pesymbTaTam pa3IMuHBIX
XUTPOYMHBIX SKCIIEPUMEHTOB, Y HUX 3Ta MHEPLIMOHHAS Macca Mpak-
THUYECKH, COBNAJIAET C TpaBUTAIMOHHOM. To ecTh ¢ Becom. Ha camom
neine, O0bsICHEHHE 3TOTO SIBIICHUS AJIEMEHTApHO MPOCTO.

Ha mroOble Tema, gake €clii OHM HaXOSTCS B COCTOSIHUU
CBOOOMHOTO MaJieHusl, IEHCTBYET 36MHOE MPUTSHKCHHUE, H3MEHSIO-
mieecss B 3aBUCHUMOCTH OT PACCTOSIHUSL [0 TATOTEIONIETO Tea.
NmennHo non neicTBUEM pa3HOCTU CUJI MPUTSHKEHUS WM Pa3HOCTH
rPaBUTALMOHHBIX OTEHIIMAIOB HA Pa3HbIX BBICOTAX OHU U MaJAOT.

EctecTBeHHO, UTO UX BeC MpU CBOOOAHOM MaJCHUU HE OLTY-
11aeTcsl, TaK KaKk OHU HE JaBAT Ha ONOPY WIM MOJBEC, IOTOMY YTO
3TOI ONOPHI HET WM OHA MTaJJaeT BMECTE ¢ HUMU. [[pyrumu ciioBamu
npu CBOOOJTHOM MAJEHUM TMOJ JCUCTBUEM TPABUTAIMOHHBIX CHII
NPUTSKEHUS, TeJla' Beca HE TEPSIOT. DTO TOJIbKO UMHUTALIUS WM UJI-
JII03Us1 HEBECOMOCTH.

Jlro6as cuina B MpHpoOJIe — 3TO BCErJa pe3ysbTaT JIeHCTBUA
Pa3HOCTH TPABUTAIMOHHBIX TOTEHIMAJIOB, Oyiarojgapst KOTOPOW,
TEJO0, HaXOJsIIeecs Ha MOBEPXHOCTH 3eMJIU WM JIF0OOTO TATOTEI0-
LIET0 TeJa, IPUTATUBAETCS CUIIbHEE, UEM TEJI0, HAXOAAIIEECs Ha He-
KOTOpOM BbIcOTE HaJ HUM. Hukakas Macca Ha CKOPOCTh (YCKOPEHHE)
MaJICHUS HE BIIUSET.

Kocmonastsl B MKC Tak xe oz neicTBUEM pa3HOCTH Ipa-
BUTALIMOHHBIX TOTEHIMAIOB (BECa) HEMPEPHIBHO MAAA0T Ha 3EMITIO.
ToJbKO OHM Beca 3TOT0 HE OUIYIIAI0T, Tak najgatT BMecte ¢ MKC.
Opnako Onarojaps TOPU3OHTAIBHON COCTABIISIONICH CKOPOCTH,
paBHOM 1-if KOCMHUYECKOH, OHH HE YCTIEBAIOT HA HEE yNacTh, TOTOMY
4yTO 3eMJIsl IOCTOSIHHO "YXOAMUT y HUX U3-1oJ Hor''. I B pe3ynbrare
3toro MKC mocTossHHO HaXOIUTCS HAa OJHOU U TOMH K€ HeOOJIBIIION,
110 CPaBHEHUIO C pa3MepaMu 3€MHOI0 111apa, BBICOTE.

[ToaTOMYy KOCMOHABTBI TaM BECST MOYTH TaK K€, KaKk U Ha
3emiie, pa3Be YTO HA HECKOJIbKO KUJIOTPaMMOB MeHbIle. Bec sTot
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peaabHO OLIYIAETCs, KOTJa KOCMOHABTHI, HAIIPUMED, TOIKAIOT APYT
Jpyra WIH TIepEeMeIaloT Kakue-10o npeaMetsl. Ho ecnu ctanuinio
MOJHATH Ha OPOUTY, BRICOTOM PaBHYIO WM MPEBBIMIAIONIYIO PATHYC
m1aHeThl, IpuMepHo 6300 KM, KOCMOHABTHI OYyT BECUTh TaM, OYK-
BaJIbHO, MUKPOTPAMMBI M TIPU TOYKAX OYAYyT JIETKO OTCKAKUBATh
JIPyT OT APYra, KaK BO3AYLIHbIE LIAPUKH.

3toT 3¢ (eKT MOoMKHBI ObUIM HCIBITHIBATE AMEPUKAHCKHE
aCTPOHABTBL, JeTsmue K JIyHe...

Kak pa3 30ece 6yoem ouenv ymecmuo 3amemumas, 4mo cyosa no
Xapakmepy 08UNCEHUA AMEPUKAHCKUX ACMPOHAGMO8 HA KUHOKAODAX,
CHAMbIX, AKOObl Ha JIyHe, OHU mam HUKoz0a He Ovliu. 3a0ayrHcOeHUsn
OMHOCUMEILHO MO20, YO Y MAMEPUU eCHLb UHEPIMHAA MACCA, CHIZPAl0
C HUMU 37110 WYMKY, RPeepamue ux 6 ''oomanymoix oomanugurkos''

Xopowio 3amemno, Umo Imom croxcem CHUMAACA Ha 3emiie u ¢
NOBBIUEHHON YACMOMOU CMEHbL KAOPO8, HOIMOMY OBUIHCEHUS ACMPO-
HABGMO8 KAXMCymcs HeCKOIbKO niagHee u mediieHHee 00bluH020. A 6
CUly MeHbUiez0 8eca, NPU HEUIMEHHOU MblUleYHOll cuile, Xapakmep
osudicenus nrooeit Ha JIyne 6yoem cosepuienno opyzum.

Paouyc 3emnu cocmasensem — 6300xm, a paouyc Jynvt 1700xm.
To ecmb paouyc Jlynvt menvuie 3emnozo ¢ 3,7 paza. To ecms, coznacno
dopmyne, npusedénnoii ¢ 2nage, [2n1.3] eé od6vem, a credosamenvno u
cuna npumsancenusn na Jdyne oyoem ¢ (3,7)° = 50 paz menvute, uem na
3emae.

Iloamomy osusxncenus acmponaemos, eecaujux na JIyne emecme
co ckaghanopamu, ne 6onee 3-5 KuL02pamMmos, npu coxpanenuu ux u-
3UYeCKoll cuivl, 0yOym 060.1ee ObICIMPLIMU U PE3KUMU, KAK Y KY3HEUUKOB.
U neocnopumesle 0okazamenbcmea Inozo 6y0ym noayyeHsl npu nepeom
JHce HacmoaweM noceujeHul KOCMOHABMAMU HAWe20 CRYMHUKA.

A menepv npuxkunem, CKOabKo Oydem 6ecumv KOCMOHAGM,
nanpumep, na IOnumepe. Paouyc IOnumepa pasen 70 000 xm. On

oonvwe 3emnozo ¢ 11 pas. szdoeameﬂbno, 6eCc Kocmonasema Cco CKa-

ganopom (150 kI'), mam oonxcen 6vimo pasen 150%11° =200 monn.
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Hoza uenoeexa nuxozoa ne cmynum HA ROBEPXHOCHb IOnumepa, ymo
yoen pooomos. bonee mozo, Onumep, ckopee écezo, npeocmasisaem co-
001l 0oCMamoyHo 2opaAUYI0 HCUOKYIO KANTII0 Mamepuu, makK Kak e2o no-
6EPXHOCMb U3iyuaem 20pazoo 0onbuie menaa, yem noayudem e2o om
Connua.

OnHako BEpHEMCA Ha TPELIHYI0 3EMIII0 U TPOBEAEM CIIEIY-
IOIIUI SKCIIEpUMEHT. BO3bMEM JETKYIO TENEKKY W TOJKHEM €€.
(puc.17) Ona nerko moKaTUTCH. ..

senwmoTenmNTRLEME A Temnepp NOJIOKHM Ha
TPASELTOPHN T

He€ TMOJITOHHBI TPy3a W BHOBB
ToIKHEM. OfHaKo Tenepb ISl
TOTO, YTO OBl OHA MOKATWJIACH,
NPUIETCS MPUITIOKHUTH YIKE TIPH-
nnaHeTa JUYHYIO CHITY. ..

Bot kak pa3 orcroma u
Pue.17 PacTyT HOTU CaMoOro GOJBIIOTO
3a0iy’kaeHus B Hayke. HbIOTOH, a Tak jke Apyrue y4€Hble U ux Io-
clleloBaTeNy, HE TIOHMMasi ME€XaHU3Ma I'paBUTALlMU, IPUIYMAIU U
BBEJIM B (PU3MKY HEKYIO HHEPLIMOHHYIO Maccy, KOTOpas, SIKOObI IPH-
Cyllla MaTepuH M SKOObI, 3Ta MHEPIMOHHAs Macca MPOTUBOJICH-
CTBYET MPUJIOKEHHON K TeTy cuiie. ITO 3a0IyKICHHE 04Y€Hb JIETKO
00BsICHSIETCS.
Hauném ¢ Toro, uro 1r000e Tei1o 001agaeT CBOUM COOCTBEH-
HBIM I10JIeM TAroTeHus. MiMeHHo Giarogapst 3ToMy IOJIO, BCe Tena
BO BCEJICHHOW MMEIOT chepruecKkyro (Gopmy, a ClIea0BaTebHO, BCE
B3aMMO/ICHCTBHS BO BCEICHHOM HEOOXOUMO paccMaTpuBaTh B HO-
aaproi (chepudeckoit) cucteme koopauHaT. Cuiia - BeTMYHNHA BEK-
TOpHAs1, I0ATOMY HalpaBJIEHUE JEHCTBUS CUJIbl, BCETAA RPAMAA JIU-
Husa. A B NOJIIPHOW CHUCTEME KOOPAMHAT, KOTOPOW OMMCHIBAETCS
METPHUKA BCEJICHHOW, KpOME Paanyca, IMPsMBIX JIMHUM HET, a €CTh
TOJIBKO JyTH.
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[ToaTomy xorga Mel mpukiaasiBaem cuiy F k Tenexke, oHa
BCerja JecTByeT Mo KacaTeabHOW K Jyre paBHOTrO MOTEHIHMAala U
yroJl MEeXJy HampaBiIeHHEM JAEUCTBUS CHJIbI U AYroi, 3aBHCHUT OT
paanyca KpUBH3HBI ATON Nyru. B pesynbrare uero, moTeHIuan Te-
JIEKKUA B TPABUTAIMOHHOM I10JI€ 3€MJIM CTPEMUTCSI U3MEHUTHCS OT
Ro 10 Rui.

To ecTh, IBUras TENEXKKY, Mbl, IO CYTH MbITAEMCS MOAHATH
e€ Ha BBICOTY paBHYIO AR, B pe3yibTaTe KOTOPOH BO3HUKAET IPOTH-
BozeicTBytomas cuna Fu, paBHas npoekun AR Ha BekTop cuibl F,
KOTOpasi CTPEMUTCS BEPHYTh TEJIEXKKY B IIPEXKHEE MOJI0KEHHE. B03-
HUKaromas npu 3tToM cuia Fu, HanpaBieHHass npomue eWCTBYIO-
nieit Ha teno cwibl F 1 ectb cuna unepyuu. Jta cuna nHepuuu 3a-
BHUCHUT OT yTJia MPUJIOKEHUS IEHCTBYIOLIEH Ha TEJIO CUJIBI K PaInyCy
rianeTsl. M ueM Gosblie 3Ta cuiia, TeM 00JIbIle CKOPOCTh IBUKECHHS
¥ TeM OOJIbIIIe IPOTUBOAEHCTBYIOMAS el crjia HHEPIHH Fu.

He nmonumast u He ymest 0OOBACHUTD, 3Ty cuiny Fu, TeOpeTHKH
OIIMOOYHO MPUHUMAIOT €€ 32 HEKYI0 MHEPIIMOHHYIO Maccy. DKcIe-
PUMEHTAIbHOE TOKA3aTEeNbCTBO 3TOTO YTBEPKICHUS 3JIEMEHTAPHO.
JU1s 3TOT0 1OCTATOYHO MOAHATH OOBIYHBIE MEXaHUYECKHE OaaHCo-
BbI€ Yachl Ha BBICOKYIO, HAlpUMeEp, I'€OCTALlMOHAPHYIO OpOUTY.
Ecnu mMaTepus nMeeT Takoe CBOMCTBO KaK Macca, TO TOYHOCTh X0/1a
4acoB HE U3MEHUTCSI.

B npotuBHOM ciyyae, mpu yMEHBIIEHHOM Bece OanaHca U
HEHW3MEHHOM yMpPYrocTH BOJIOCKA, YacTOTa €ro KoJeOaHWi yBesu-
YUTCS, @ aMIUIMTY/Aa HACTOJIBKO YMEHBIIUTCS, YTO Yachl MPOCTO
OCTaHOBSITCS.

Ha opOute BbicoTOi Gonee 6300 kM, nake KBapIeBbIC YaCh
OyIyT 3aMETHO CIEIINTH U3-3a HUYTOXKHOW CHIIBI TSKECTH, BIUSIO-
el Ha 4acToTy KoseOaHWi KpucTayuia KBapua. UTo MpUBOIUT K
HEOO0XOIMMOCTH CUHXPOHHU3ALMHI YacOB, HAXOSIIUXCSA Ha OpOHTE C
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yacaMu Ha 3emiie, pa3HHILy B NIOKAa3aHHUAX KOTOPBIX yUEHBIC TbITA-
IOTCSl OOBSICHUTh N3MEHEHHEM CKOPOCTH X0J1a BPEMEHH B KOCMOCE.
Bonee Toro, eciu Ob1 MaTepusi UMeIa Maccy, OpOUTAIBHOE

NBIDKEHHUE IUIaHEeT ObUIO OBI BO-
00111e HEBO3MOXKHBIM. Benlb oueHb
JIETKO TPENCTaBUThL cebe, Kakas
HYyXHa cuia nputsokeHus ConHia,
4TOOBI yIep>KaTh HAa OPOUTE TAKYIO

} OTPOMHYIO IUIAHETY, KakK, Hamlpu-
\ Mmep, FOnurep.

\ Ho rpaBuTanuionHbie cusbl

nputsbkeHuss CoNHI] a Ha TakoM

KOJIOCCAJIbHOM ~ PAacCTOSIHUU  JI0

AKBHNOTEHUWANbHLIg

IOnuTepa HacTONBKO HHUYTOXKHBI,

YTO HU O KAaKOM YJIepXKaHUHU HE MO-
KeT ObITh W peud. llpakTuyecku
nnaneta HeBecoMblil FOmnmTep nerko yuep-
KMBAETCS Ha OpOUTE BOJHOBBIM

B3aUMOJICHICTBHUEM C TPABUTAIMOH-

Puc.18 HbIM ntosieM Connua[ra.3] (puc 5).

B obwem cayuae oovac-
HeHUue G03HUKHOGEHUA UHEPpUUU J1e2KO NOHAmMb U3 PUCYHKA
(puc.18). Cuna unepyuu, noo oeiicmeuem oounaxoevix cun F,
HPONOPUUOHAILHA PAZHOCMU 603HUKAIOWUX ZPAGUMAUUOHHBIX
nomenyuanoe AR, komopasa 3agucum om evicomwl opoumst R
cnymnuuka C.

Omom eexkmop cunvt Fy pasen npoexuyuu AR na eexmop
cunwt F u 6cezoa deiicmeyem ¢ npomugonoioicHom emy Hanpag-
nenuu. Cuny uHepyuu MOMHCHO 6bIHUCIUMD U3 HOO0OUA MPEY2Olb-
nukoe ABD u ACO u ona pasna F, = AR+ cosa. Sma cuna
3aeucum om yana a.

Ilpu Hanpasnenuu Oeilicmeus Cujvl, cognacarwem c
Hanpaeienuem paouyca niaHemsl, CUIA UHEPUUU DABHA 6eCy
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mena, a npu HANPAagIeHUU NO KacameabHOu, OHA 20PaA300 MeHbULEe
u 3aeucum om paouyca Kpueusnol nnanemesl. Iloamomy uenosex
He Modicem NOOHAMb JHCEe3HO00POICHDBLIL 8A20H, HO NOTIHE MO-
acem npeoodonems cuiy unepyuu F, u cosunyms e2o ¢ mecma no
20PU30OHMATILHBIM PENbCAM. ..

(Ecnu nanpaenenue oeiicmeus cunwt F npoucxooum ewé

U OO y2/IoM K OUAMEmMPAnbHOU NIOCKOCIU MAZOMeIu|e2o meJa,
603HUKAem OONOTHUMENbHAA PAZHOCHb NOMEHuuanoe (cuna),
Hanpaenennasn noo yenom 90 zpadycoe K neii, Hazvleaemasn 6 HayKe
cunoit Kopuonuca.) /{na mex, komy ne xouemcsa pazoupamscs c
uepmedsrcamu, UHEPUUIO MONHCHO 00BACHUMD euyé npoue.

Kozoa mbt monxkaem meno (puc.19a), mo cozoaém nepeo
HUM 8OJIHY CHCAMUA 2PABGUMAUUOHHO20 NOJIA, 8 Pe3Yibmame 4e20
603HUKAEmM PA3HOCHbL 2PAGUMAUUOHHBIX NOMEHUUANos, oOeil-
\ Cmeylowaa npomué Hanpag-
JleHus 0eticmeus cunvl. Imo u
ecmov cuna uunepyuu. Kozoa

oelicmeylowan cuna ucue-

3aem, meno HavyuHaem CHU-
acamv ckopocms. Ho eonna
cocamus, Habezarowana Ha meno czaou (puc.19b), cozoaem pas-

HOCMb 2PABUMAUUOHHBIX NOMEHUUAI08 U He NO0360JIA€m eMy
OCMAHOGUMBCA, ROOEPHCUBASA €20 O8UICeHUe. IMO U eCmb 08U-
JCeHUue no uHepyuu, npu Komopom meno 6 ZpasumayuoHHOM
noe Modcem 08UZAMBLCA OUEHDb 00]120.

Korna xocMoHaBTBHI, HAaKOHEL-TO MOJETAT K JlyHe, oHH B
9TOM cpasy ke u yoensarcs. Y 3ToT moyior B Oy Iymiem JIsKET Tpsi3-
HBIM TIATHOM BEJIMYAKIIIETO 1M030pa Ha PEMyTalMI0 HAY9HOTO CO00-
mectBa CoenuHénnbix lltatoB. Ham HuMu Oymer cmesiTbes Bech
Mup. Ho 310 cimyuutest enié He ckopo, a moka 4ejioBeK el Jaxe He
HIOXQJI KOCMOCa, HECMOTPS Ha TO, YTO TOJTOPBI COTHHU JIIOJCH,
TPOMKO UMEHYIOTCSI KOCMOHABTAMH.
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MakcuMyM 4TO MOKHO CKa3aTh O HUX, TaK 3TO TO, YTO OHU
MIPOBEJIH JIOBOJIFHO MPOJOKUTENHHOE BpeMsl B cTpaTocdepe, B ma-
JTAIOIIEM BBICOTHOM JU(TE. ..

NHorma BcTpeyaromuecs B 1e4aTH COOOIIECHUS O TOM, U4TO B
pe3yapTaTe CI0XKHBIX HAYYHBIX JKCIIEPUMEHTOB, C TOYHOCTBIO 10
JIECATOr0 3HAaKa YCTAHOBJIEHO PABEHCTBO I'PABUTALIMOHHOW U MHEP-
LUOHHOW Macc, TO 3TO MOYKHO CPAaBHUTh, Pa3Be UYTO, C YTBEPKICHU-
SIMHA CPEIHEBEKOBBIX CXOJIACTOB O PABEHCTBE KOJIMYECTBA aHTEJIOB U
yepTer, YMEIAIOIIMXCS Ha OCTPUE UTJIBI.

Ilpumeuanue! Kak yxce ckazano evluie, u3-3a omcymcmeus y
Mamepuu UHEPYUOHHOT MACCHl, HA DOILUIUX PACCHOAHUAX OM KOCMU-
YecKux 00veKmos, nPesvluaruux ux paouyc, éec meia a, cieoosd-
menvHo u cunvl unepyuu F, okazvlearomea HACMoOabK0 HUUMOHCHBIMU,
umo KocmuuecKkue annapamul CMOZYm nepemewsamuvcsa mam ¢ 02pom-
HBIMU U COBEPUIEHHO 0E30NACHBIMU 014 J1100¢ll, YCKOPEHUAMU, NPeabl-
WanwuMu melcadu g.

U mak Kak 3aK0H cOXpanenus uMnyibca 000imu Hee03MOHCHO,
0713 nymewecmeuil K Opyzum nianemam, 6 4eaax COKpaujeHus epemenu
nonéma, 0yoem 603MOMNCHO UCHONL308AMbL PAKEHIHble 0euzamenu ¢
0UeHb 8bICOKOIL (83PbIEHOIL) CKOPOCMbBIO UCHEUeHUA Pabouezo meia.

To ecmw, no cymu, 0na pazzona, a mak jce u nOc1e0yuLezo mop-
MOMHCEHUA MENHCNTIAHEMHO020 Kopaobia dyoem 6nojiHe 803MONCHBIM UC-
HOIb306aHUE AMOMHO20 83Dbléd, 0e3 KAKUX-TUOO0 NOCIe0Cm Ul 011 Ye-
J106€4ecK020 OpeanHu3IMa.

Omnpagumep Kocmuueckuil Kopadoav na Mape, Hanpumep,
MOMCHO NPOCHIO GBICHIPEIUG €20 U3 NYWKU, Kak 6 nogecmu /Kronw
Bepna. Tonvko nywky smy npuoémcsa noOHams HA 6bICOMY He MeHee
7000 kunomempos. H smo, no-euoumomy, eOUHCMEEHHBLIL CNOCODO 00-
nemems 00 Mapca, nomomy umo npu OJ1umeabHOM nOJieme 6 Yci106Uax
Hacmoawieil HegecomMocmu, 4e068e4ecKuil Opeanu3M, NPUBLIKUUIL K
3EMHOMY MA2OMEHUIO €08a JIU GbLOEPIHCUM.

Cnocoowvl co30anua UCKYCCMEEHHO020 MA20MEHUA 6paujeHuem
Kopaonsa, npeonazaemvle puzuxamu, 30eco He nomozym. Kopaonw, ons
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CcO30aHus eeca Kocmonasmos, xoms ovt 6 20-30 kI, HyscHo dyoem pac-
Kpymums 00 HeCKOIbKUX MblCAY 000POHOG 8 CEKYHOY.

3a01yX1€HUSIMH OTHOCUTENIbHO MOHSTHSI Macchl, 00YyCIOB-
JICHBI U CTpEeMJICHHS (PU3UKOB HaWTH HEKYIO YaCTHUILy, IPUAAIOILYIO
MaTEpHUH 3TO HECYIIECTBYIOIIEE CBOMCTBO.

HMeHHO 11t TOTO U CTPOSTCS OECCMBICIICHHBIE METalTUTHYC-
CKHME COOPYKEHUS, BPOJE aApOHHOIO KOJulaiaepa, riae y4eHsle 3a-
HUMAIOTCSl TIOPOTOCTOSAIIMMH TMONBITKAMU TOJATBEPIUTH CBOM 3a-
Oy KICHUS U OTKPBITh HEKHUW 0030H XWTTCa, KOTOPHIN MO UX MHE-
HUIO MPUJAET MACCY MaTEPHUH.

...Hy BOT HaKoHEI-TO, TOSIBUIIOCH COOOIIIEHHUE YTO, BPOJIE OBI
YTO-TO U OTKPBUIU. Bpose kak Obl cTaHAapTHAS MOJEIb 3aBEpIICHA.
Ho Teneps Bo Bech pocT Berana apyras npodnema. OObSICHUTH, Kak
OH 3TO AenaeT. MoxkeT ObITh MPOCTO HAOKWBAET KapMaHbl KaMHSIMH?
Maremartuka Ha TaKue BOIIPOCHI OTBETA HE JAET. ..

Ho Hano *xe kak-To onpaBAaTh JeHBIU O€31apHO 3aKOMAHHBIC
B 3eMJI0. BOT 1 OTKOIIanu Uero NoJlyBeKOBOM JaBHOCTH. Bee paBHO
IIPOBEPUTH HUKTO HE CMOXKET, BEAb HE Y KaXKJIOI0 €CTh Ha KyXHE
COOCTBEHHBIN KOJITAHIE.

W ecnu ermneTckue NUpaMUIbl SBISIOTCS TAMATHUKAMHU pa3-
JyTOTO TIIECTaBUsl HUYTOXKECTB, BOSOMHUBILUX ceOst 00oraMu, TO aji-
POHHBIN KOJUTaiiep OCTaHETCs MaMSTHUKOM TJIYIOCTH COBPEMEH-
HBIX YYEHBIX.

6. O KOPIIYCKYJISIPHO-BOJTHOBOM
"TYAJTU3ME"
M "KPACHOM CMEIIEHUN"

JIro0oe maTepuabHOE TENO, ABUXKYIIEECs B TI0O0O0H OTHOPOI-
HOH cpefe, BO30YXKIaeT B HEH yNpyrue npoaoiabHbie BoJdHBI. CKO-
POCTB ATUX BOJIH 3aBUCUT UCKITFOYUTEIIBHO OT CBOMCTB CPEIbI U SIB-
JISISTCST TIOCTOSIHHOM.
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JIBroKymuiicst Terioxo Bo30yKIaeT MpOJIOJIbHBIE BOJHBI B
TOJIIE BOJABI, pacHpoCTpaHsAromecss B HEW co ckopocThio 1300
M/ceK (CKOpOCTh 3ByKa B Bojie). HamBogHas yacTh KOopabiis Tak ke
BO30Y>KIaeT MPOJ0JIbHbIE BOJIHBI CXKATHS B BO3JyXe, KOTOpPhIE pac-
MPOCTPAHSAIOTCS CO CKOpPOCThiO 340 M/CeK, MK CO CKOPOCTBIO 3BYKa
B BO3JIyX€.

To, uro MbI HaOIIO1aeM Ha CaMOM MOBEPXHOCTH BOJBI - 3TO
MONEPEUHbIE BOJHBI, BOZHUKAIOIINE TOJBKO HA TPaHUIIE IBYX Cpea
C pa3nUYHBIMU cBoMcTBaMU. ['op0 y BOJIHBI Ha BOJIe — 3TO BIaJuHA
y BOJIHBI B BO3/TyXe€.

OTU BOJIHBI NMPEACTABIAIOT cO00Il rpaBUTALIMOHHBIE UHTEP-
(bepeHLIMOHHbIE BOJIHBI, 00pa3yoluecs B pe3yjbTaTe CIOXKEHUS
MPOJIOTBHBIX BOJIH Ha TPAHUIIE KOHTAKTHPYIOIIUX CPell. XapaKTepu-
CTUKH NTOTIEPEYHBIX BOJIH ONPEIEINSIIOTCS COOTHOILIEHHEM CKOPOCTEN
MPOJIOJIBHBIX BOJH B KOHTAaKTHUPYIOIIMX cpenax. Eciu B Bo3nyxe
CKOpoCTh 3ByKa paBHa 340 M/cek, a B Boze 1300 m/cek, TO CKOPOCTH
MOTIEPEYHBIX BOJH Ha TPaHHIC BO3JIyXa M BOJBI OyIeT paBHa
340/1300=0,3 m/cek.

MarepuanbHasi 4acTUlA, ABIKYILASACA B 2PAGUMAUUOHHOM
1oJie, KOTOPOE SBIIAETCS ABOMHBIM JIEKTPUUYECKUM I10JIEM, BO30YXK-
JTaeT B HEM BOJIHY, KOTOpasi, [0 CyTH, IPEJCTABIAIOT cO00i d6e cog-
MeuiénHble nPoOobHBle BOIHBI B AJIEKTPUUYECKUX MOJSIX Pa3HbIX
3apsaoB. M Tak Kak 3TH TOJNS HAaXOJSATCS BHYTPU JPYr JApyra u
MMEIOT MPOTUBOIOJIOKHBIE CBOMCTBA, TO 3TU BOJHBI B HUX — CHH-
XPOHHBI U IPOTUBO(a3HbL. ECITi B HEKOTOPOW TOUYKE OIS TTOJIOKHU-
TEJIBHOTO 3apsifa y BOJHBI TOpO, TO B TOM k€ TOUYKE MOJS OTpHILA-
TEJIBHOTO 3apsija — BIaJUHA.

To ectb 1o cyTH, 3T0 KojeOaHUs MOJIIPHOCTH MEpeKoca rpa-
BUTAIMOHHOTO MOJS (MOJISPHOCTH MarHUTHOTO I0JIA), KOTOpPbIE U
MPEJICTABIISIFOT COO0M caMble HACTOAIIUE HOnEPeUHble 2PAGUM Al U-
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OHHble BOIIHBI HA TPAHULIE IBYX JIEKTPUUECKUX IMOJIeH pa3HbIX 3a-
pAOB. YUEHbIE CUMTAIOT, YTO AJIEKTPOMArHUTHBIE BOJIHBI HUMEIOT
INEKTPUYECKYIO U MarHUTHYIO COCTaBIISIONINE, CMelleHHbIe Ha 90
rpagycoB. Ha camom pnesne a nmpupoje HET MarHUTHBIX TMOJIEH, ATO
pe3yNbTaT HEMOHWMAHUS. DKCIEPUMEHTaTbHAsl WILTIOCTPALIHS
ATOrO SIBJICHUs MOKa3aHa Ha (puc.12) B [ria.4].

N ecnu rpaHull Mexxay BOJOM M BO3LYyXOM, HallpuMep, Ipe-
KpacHO BUJHA, TO TPAHUILy MEXY MOJISIMUA PAa3HBIX 3apsI0B MPE-
CTaBUTH cebe o4eHb TpyaHO. [lons oOnagaroT 00BEMOM U TpaHUIIA
MEX1y HUIMH CYIIECTBYET MPAKTUUECKH B JII0O0H TOUKE ATOr0 00b-
éma. A cama rpaBUTallMOHHAs BOJIHA B OTJIMYUU OT BOJHBI HA BOJIE,
UMEIOLIEeH KPYroByI0 AUarpaMMy HalpaBJIEHHOCTH, PaCIPOCTPaHs-
€TCs BO BCE CTOPOHBI, TO €CTh UMEET yKe CPEPUUECKYIO ThaArPaMMy
HATPaBIEHHOCTH.

U xak MBI y)Xe yCTaHOBWIH BBIIIE, TIPH ABM)KCHUN YACTHIIBI, B
ACUMMETPUYHOM TPAaBHTAIMOHHOM IIOJIEe, CO37aBaeMasi €l BOJIHA,
Oyzer Tak ke HecuMMeTpuuHOW. E€ cocraBistoniie OyayT pasiu-
4yaThCsl TI0 BEJIMYMHE, B 3aBUCUMOCTH OT 3HaKa acuMMeTpuu. Mnu
JIpYTMMHU CIIOBaMH, BOJIHA OyJIeT MOJIIpu30BaHHOM. BoT uHTepecHo
Obl y3HaTh, KaKWe€ € 3TO T'PaBUTAI[MOHHBIE BOJHBI, C MOMOIIbIO
MHOTOTOHHBIX OOJIBAHOK, YK€ TOOPYIO COTHIO JIET O€3YCIEITHO IThI-
TAIOTCsl OOHAPYKUTH OoNbLINE YUEHBIE?

B npupoie He cymiecTByeT aOCOMIOTHO HUKAKUX MTPHYWH, 3a-
MPEMAIONINX MaTepHaTbHBIM TEIaM JBUTATHCS B JIOOOW cpene ¢
JTHOOBIMU CKOPOCTSIMHU, CKOJIb YTOJHO IMPEBBIIIAIONIMMEI CKOPOCTH
pacnpocTpaHeHus: BO30ykK/1aeMbIX UMH BOJH. 32 UCKIIIOYEHHEM, KO-
HEYHO, OpeloBOil TEOpUH OTHOCHUTEIBHOCTH WM TCEBIOHAYYHOM
KBAaHTOBOW (PU3HKH.

CaMonéThl, HampuMmep, COBEPUIEHHO CBOOOIHO JIETAlOT B
BO3/IyXE CO CBEPX3BYKOBBIMHU CKOPOCTSIMU U TOTJ]a OHU CTAHOBSITCS
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UCTOYHUKAMU YAapHBIX BOJH, KOTOpPbIE MPEACTaBIAIOT COOOH IBU-
KYIUICS Nepell HUMU CKadoK AasiieHusd. [Ipomeccel, nmpoucxons-
M€ B YapHOH BOJIHE, OTVINYAIOTCSA OT MPOUCXOASAIINX B OOBIYHOM
TEM, 4YTO B HEW B pe3yibTaTe OBICTPOro CHKATHUs BbLAEISIETCS 0O0JIb-
1110€ KOJINYECTBO TEILIA.

DTOT MpOIECC aHATOTUYEH MPOLIECCY OBICTPOTO CHKATHS 00b-
éMma BO3JlyXa B LWIMHJPE ABUIATENsl, IPU KOTOPOM B PE3YJIbTATE
PE3KOro yBENWYEHMs] KOHLEHTPALMKU HOCUTENEH 3apsiioB B 30HE
CXKaTHsl, IPOUCXOIUT UX OYpHOE BBIZIEIICHUE B OKPYKAIOLLYIO CPEY
B BHUE Teria [r.8].

VIMeHHO I03TOMY CBEPX3BYKOBBIE CAMOJIETHI UMEIOT OCTPYIO
HOCOBYIO 4acTh. OHa pa3BUTAcT CJIIOM BO3/1yXa ¥ CBOJUT HA HET €r0
YIJIOTHEHHE Tepet caMosiéToM. M XoTs caMosI€T 1aBUT 60OKOBOI MO-
BEPXHOCTBIO Ha BO3JyX, HarpeBa M3-3a OTCYTCTBUS TPEHUS B BO3-

nyxe, He IPOUCXO/IUT.

[TomoGHBIM ke 3P PEKTOM OBICTPOTO CHKATUS MUKPOOOBEMOB
BO3/yXa B HEPOBHOCTSX TPYLIMXCS MOBEPXHOCTEH, OOBICHIETCS U
BbIJIeJICHHE Teria [IJ1. 9] B pe3ynbraTe TpeHus: TBEPABIX Tel APYT O
npyra. 1 IMEHHO U3-3a CBEPX3BYKOBOM CKOPOCTH METEOPHUT, MOIAB-
mui B aTMocdepy CKUMaeT mepe; co0oi BO3ayx, oOpasyeT yaap-
HYIO BOJIHY, U B pe3yJIbTaTe MOBBIIIEHHs TEMIIEpaTyphl B HEll, miia-
BUTCSI U CTOPAET.

Caer, Kak U J1000€ APYroe M3Iy4yeHHE - PEHTI'CHOBCKOE,
raMma, pajifo, MpeaCcTaBIsieT cO00M MOTOK YaCTHI IBUKYIIUXCS CO
CKOpOCTSIMH, OJTM3KUMHU K CKOPOCTH paclpoCTpaHeHHs BO30yKIae-
MBIX UMH BOJIH B TPAaBUTAIMOHHOM I10JI€, a IJIMHA BOJIH OINpeaes-
€TCsl Pa3HOCTBIO CKOPOCTEH ATHX YacTHIl M BO30YXKIA€MbIX UMHU
BOJIH.

To, 4T0 yy€HbIE CUUTAIOT Pa3HBIMU YaCTHIIAMHU, 3TO IO CYTH
OJTHU U T€ Y€ YaCTHIIbI, ABIKYIIUECS C PA3TIUYHBIMUA CKOPOCTSIMH.
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KorepeHTHOCTH nyua J1azepa, HanpuMep, 00bSICHAETCS TeM, 4TO (o-
TOHBI (YACTHIIBI) IBHIKYTCSI C OIMHAKOBBIMU CKOPOCTSMH.

JlmHa BOJTHBI, BO30YK1a€MOM YacTHIIeH, OTTUCHIBACTCS TTPO-
CTBIM BBIpaKEHUEM:

A=(Ve-Vu)lt,

rae Vu— CKOPOCTh YaCTHIIBI,

a Vs — CKOPOCTh, CO3/IaBa€MOM €10 TPaBUTALIUOHHOMN BOJIHBI
(ckopocmo ceema) (puc.20). DTOT XK€ PUCYHOK HIUIIOCTPUPYET
BO3HMKHOBeHHE d(pdekra [lommiepa. Ecmun  nabmomarens
HAaXOJUTCSI B TOYKE A, JJUHA BOJIHBI yMEHbLIaeTcs (CHuHee
CMEILIEHUE), €ecau B OTouke b — yBenmnumBaercs (KpacHoe
cmenienue). I[lpu nuHe BosHBI BUauMoro ceera B S50nm (5,5E-

. ~Tpebenb 7m), ckopocTh yacTuil Oyaer co-
CTaBIATH NMpUMEpPHO 99,9999999 %
OT CKOPOCTH PaclpOCTPaHCHHUS

° = ®

a m b | BOJHBI B IPaBUTALlMOHHOM moJe. 1

- 4yeM OJIKe CKOPOCTh YaCTHI] CBETO-
NWHa ||

BONHbI' i __gg::gl BOTO M3JIYYEHUs] K CKOPOCTH pac-

o MPOCTPAHEHHUS BOJIHBI B TpaBUTAIIH-
OHHOM TI10JI€, TeM OOJIbIIIEe €ro IBET
CMEIIEH K CUHEMY KOHIly criekTpa. LIBeT — 3To QpyHKIHsS CKOpOCTH
YaCTHIL U3JTy4YEHUS.

W3BecTHOE Kpachoe cmeujeHue, KOTOPOE COBPEMEHHAas
HayKa CUMTAeT NMpHU3HAKOM "pa3z0eraHus’ TrajakTHK, OObSICHSACTCS
IPOCTBIM YMEHBIIEHUEM CKOPOCTH JBM)KEHUS YaCTHUL[ U3IydCHUS
(Vu), u3-3a TOPMOXKEHHUSI B TPABUTALIMOHHBIX MOJIAX KOCMHUYECKHX
Ten (yemanocmu ceema).

U, ecTecTBEHHO, YEM JAJIBIIE HAXOIUTCSA KOCMUYECKNI 00b-
eKT OT HabmrojaTelns, TeM OONbUINI MyTh MPUXOAUTCS MPEOI0IIe-
BaTh YaCTHUIIE U3JIyUYECHUS U TEM CUJIIbHEE YMEHBIIEHUE CKOPOCTH U
Oosble "TOKpacHEeHue crekTpa.
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EcTtecTBeHHO, 4TO YacTHUIBl, U3Ty4EHHBIE OUYEHb YyIAIEH-
HBIMHU 3BE3/1aMU, HACTOJIBKO 3aMEJIIIOTCS B TyTH U UX JJIMHA BOJIHBI
YBEJIMYUBAETCS HACTOJBKO, YTO OHHM CTAHOBATCS HEBUJIUMBIMHU B
CBETOBOM JHAara3oHe BOJH. DTUM SIBICHHUEM U OOBSCHSIETCS TOpHU-
30HT BUJUMOCTH, MO KOTOPOMY Yy4Y€HBIC COBEPIIEHHO T'€HUATBHO
BBIUMCIIWIIN "BO3PAcT BCEIEHHOM .

IIpyn mnpeBbIIEHUMM YacTULEH CKOPOCTH BOJIHBI B Cpele
(ceepxceemosas ckopocmv), (Va>Vs ), BOBHUKAET yJapHasi BOJIHA,
IpU KOTOPOM YacTulla, B pe3yJbTaTe MOBBILICHUS B 30HE CXKATHS
KOHIIEHTpAllUX HOCUTENEH 3apsi10B, HAUMHAET "pa3BajiiBaThCs” CH-
JaMH OTTAJIKMBaHUS Ha COCTaBHbIE Cy0dJIEMEHTapHbBIE YaCTHIIBI.

OTu cyOdJIeMeHTapHble YacTHIIbl, BCTYMAlOT B CHUHTE3 C
OKPYKAIOIIMMH YaCTUIIAMH, KOTOPBIA PETUCTPUPYETCS B BUJIE CBE-
YyeHus1, Ha3piBaeMoro 3¢ dexrom Basunosa-UepeHkosa.

Tak xak npupoje HeuzgecmHo TIOHATHE OOPATHOH CBSI3HU, TO
B HEHl M HE CYIIIECTBYET HUKAKUX BEYHBIX aBTOKOJIEOATEIBHBIX MPO-
rieccoB. JIroOble BOIHOBBIC BO3MYIIICHUSI BO BCEICHHOM, SIBISIFOTCS
UCKJTIOYUTENIBHO CJIE/ICTBUEM JIBIYKEHUSI MaTepHaJIbHBIX Tell B Ipa-
BUTAI[MOHHBIX MOJISX KOCMUYECKHX 00BbeKTOB. M X0Ts Bcsl BcesneH-
Hasl 3arojHeHa T'PaBUTAMOHHBIMHU BOJIHAMU OT JIBUXKEHHUS MHOXeE-
CTBa KOCMUYECKUX OOBEKTOB U PA3IMYHBIX YaCTHUI, YEIOBEUECKHUIl
IJ1a3, TaK ke KaKk ¥ ONTHYECKUE MTPUOOPHI, BOCIPUHUMATH UX HE CIIO-
co0eH.

DTO0 00CTOSTENBCTBO, B YACTHOCTH M OOBSCHSET UYEPHBIN
1BeT HouHoro HeOa. Eciu Obl cBET mpenacTaBisyl coOOK BOJHBI, TO
MBI OBl HE CMOTJIM YBUAETh HU OJHOU 3BE3/bI, IOTOMY YTO UHTEH-
CUBHOCTb BOJIH, TaK K€ KaK 1 TPaBUTAIMOHHOTIO MOJIs, 0clabeBaeT ¢
paccTosiHueM ¢ 00paTHO KyOW4YecKoW 3aBHCHUMOCTHIO. OmuryrieHue
CBETa B MO3re BO3HUKAET TOJIbKO MPU B3aWMOJEUCTBUU MOTOKA Ya-
CTHI] M3IIyYEHUsSI C MOJIEKYJIaMHU POJOINWHA B CETYATKE TJasa, Imo-
ATOMY 2pasumayuonnvle (Paouo u ceemossie) 60Hbl - HEBUIUMBI.
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Ho wumenno sta "epasumauyuonnas paoe'' oT IBUKEHUS
MHOKECTBA YaCTHII], UCITyCKAEMbIX 3BE3JaMU M TPEJICTABIISET CO-
0011, Tak Ha3bIBAEMOE, "peuKmosoe usiydeHue' , KOTopoe, 1o "aB-
TOPUTETHOMY"' MHEHHWIO KaHJHMJIATOB B JIOKTOPA, OCTAJIIOCH OT OWO-
nefickoro bosbIoro B3peiBa U 10 CUX MOP HUKAK HE MOXET pacce-
SITHCSL.

Ota *e TpaBUTALMOHHAs PsAOb SBISETCA M OaHAIBHOM MpH-
YUHOUN OpoyHoeckozo nBvxenusd. Ho, He cMOTpst Ha 3TO, YUEHBIE C
YIOPCTBOM, JOCTOWHBIM JIYYIIIETO NMPUMEHEHHUsI, YK€ MHOTO JIET
UIYT 3TH TPaBUTAIMOHHBIC BOJHBI, COBEPIICHHO HE IOJI03peBasd,
YTO MPOCTO B HUX KUBYT.

Kak Obu10 ckazaHo BbINIe, 1000 MaTepHUabHBIA OOBEKT,
TBUXKYIIUICS B TI000M cpesie, BO30YXKIaeT B HE BOJIHY.

Bo3pMméM it mpuMepa nNOABOAHYIO JIOAKY, ABHMKYIIYIOCS B
TOJIIIE BOJBI CO cKopocThio 30 y3J0B, i 15 m/cek. lnuna ynpy-
roii BOJIHBI, co3laBaeMasi €, OylIeT paBHa Pa3HOCTH CKOpoCTei
3BYKa U JIOJKH B BOJIE,

A=(Vs-Va)l/t,

rae V3 - CKopocTh 3ByKa B BOZE, @ Vi — CKOPOCTh JIOJIKH.
Oto npumepHo (1400 -15)/1=1385m.

[Tepwon P=Vi/A, lcek. Yacrorta, F =1/P, oxono 1 I'm.

Jloaka, IBUXKyYIIAsICS C 3TOM CKOPOCTHIO B IOJABOAHOM I0JIO-
KEHUH, B JTI0O0M CiTydae M3JIydaeT WH(Pa3BYKOBBIE BOJIHBI YacCTO-
toii okosio 1 I'u, mymHO# 1385M. OGHAPYKUTH UX MOXHO C ITOMO-
IIBIO TTOJTYBOJIHOBOW aHTEHHBI, MPEACTABISIONEH coO0i Ba mar-
YuKa JaBJICHUS, PacofioKeHHBIX Ha TiiyonHe 10-12m MeTpoB u pas-
HECEHHBIX Ha PACCTOSIHUE TIOJTYBOJIHBI, TO €CTh Ha 692M.

TouHble KOOPAMHATHI MOJBOJHOM JIOJKH MOXHO OIpeJie-
JIUTh, UCTIOJIB3YS JIBE TAKUX aHTCHHBI, Pa3HECEHHBIX Ha S-8KM.
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CKOpOCTh BOJIHBI B TPABUTALIMOHHOM I10JI€ — BEJIMYMHA MTPaK-
THYECKU HOCM OAHHAA, 3aBUCSINAS TOJIBKO OT CBOMCTB IOJIS. DTO TO,
YTO B KBAHTOBOH (DM3UKE, HA3BIBACTCS CKOPOCHbIO C6ema.

A Tak Kak mMaTepus B3aMMOJIECHCTBYET TOJIbKO C TTOMOIIIbIO
MOJIEN, TO CKOPOCTh 3TUX B3aUMOJCHUCTBUI HE MOXKET IMPEBBIILIATH
CKOPOCTH PaclpOCTPaHEHUs TPAaBUTALMOHHOM BOJIHBI MJIH KaK TOBO-
PAT KaHAUAATHI B JOKTOPA, cKopocmu ceema. CKOPOCTh IpaBUTa-
LMOHHBIX BOJH B Pa3JIMYHBIX BEIIECTBaX 3aBUCHUT OT aCUMMETPUHU
TPaBUTAIMOHHBIX MOJIE MX aTOMOB M MX arperaTHOrO COCTOSIHHS.
Yewm Oostbllie aCHMMETPHS TPABUTAITMOHHBIX ITOJIEH aTOMOB Ta30B S,
TeM OOJBIINK TYTh MPUXOIUTCS TMPEOAOJEeBAaTh BOJIHE M, €CTe-
CTBEHHO, 3aTpayrBaTh Ha 3TO OOJIBbIIIEE BPEMS.

DTa 3aBUCUMOCTbh CKOPOCTH BOJIHBI OT IJIOTHOCTH CPEAbl, B
KOTOpPOM OHa pachopoCTpaHseTCs, WUIIOCTPUPOBAHA PUCYHKOM

S (puc.21). B cBa3u ¢ atum,
oo ® ,:ti_i“,xii} a)) | BUOTHE YWRbIRD yHOREESTE
N~ 3/1€Cb W3BECTHBIM SKCIEPUMEHT

“.";,f.“-:i.-.-lmmmm H. bacoBa, mocTaBicHHBIN B IIe-
Ty = = CTUIECATBIX TOJaX IPOIILIOTO
bihaaad@ =P  Bexas CCCP.

0000000

Cytb 3TOrO 3KCHEpHU-

Pue.21

MEHTa TaKoBa, JIy4 Jlazepa pac-
MICTUBICS. Ha JIBa JIy4Ya, OAMH M3 KOTOPBIX IOMajgaJl HEmocpea-
CTBEHHO Ha MUILIEHb, a BTOPOH CHauasa MpoXOAHi Yepe3 YCUIHBa-
IONIYIO sTYeiKy. Sueiika 3Ta mpeacTasisiia co0oi pyOMHOBBIN J1a3ep,
paboTaroIuii B peXKUME yCUIICHHUSL.
EcrecTBeHHO, YTO JIydd OOCTHIVIM MUIIECHH HE OJHOBpE-
MeHHO. Ho okazaioch, 4TO Jy4, NPOIICANIMI 4Yepe3 KpHUCTall
SYeHKHU, TOCTUT MUIICHH PaHbIIE JIy4a, MPOIICAIETO O BO3IYXY.
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[Tpuuém pazuuia ObuTa MPOCTO OrpoMHOM. OHa MpeBkIIaa
BCE€ MBICIIMMbIE M HEMBICIIMMBIE MIOIPEHIHOCTH U omuOKu. JIyd mpo-
XOJIUJI CKBO3b SAUYEHKY, TPAKTUYECKH MTHOBEHHO C TTOYTH OE€CKOHEY-
HOW CKOPOCTHIO.

VYcnoBus sKCIepUMEHTa U3MEHSIIN, HO PE3YIbTaT OCTaBaJICs
npexxHuM. bosee Toro, pe3yiabTaT HE U3MEHWICS, JaXKe KOT1a KTO-
TO 3a0bUT BKIIOYUTH MTUTAHUE YCUITUTEINS U BTOPOH JTyd MPOCTO MPO-
mén uepe3 pyOMHOBBIN kapanaamnt. Jlyd nmpoxoaun depe3 pyOuHo-
BBII CTEpXKEHb C OECKOHEYHOW CKOPOCTHIO, M pa3HMIIA ObLJIa paBHA
JIvHe KpucTtamia. HaspeBaromuii ckanjain B CBSI3U C PE3yJIbTaTaMK
9KCIIEPUMEHTAa, CTaBWUJ HA TEOPHUH OTHOCUTEIHLHOCTH OTrPOMHBIN
JKUPHBINA KPECT.

Kak Torzna BBIIIIM U3 3TOr0 IEKOTIMBOIO MOJIOKEHUS, He-
n3BecTHO. CKopee BCero, CIyCTHIIM Ha TOPMO3ax. XOTs, 10 CYTH,
COBpPEMEHHasi TeopeTudeckas (U3MKa TOJIBKO TEM M 3aHUMAETCH,
YTO U300pETaeT BEUHbIC TBUTATEIN. . .

Tak xak MaTepuaibHble 00BEKTH B3aUMOJICHCTBYIOT MEXKIY
co0olf Ha ypOBHE TOJIeH, CKOPOCTh ITOTO B3aMMOJICHCTBHUSI OTIpe/Iie-
JSI€TCsI, B OCHOBHOM, CKOPOCTBIO PAcIIpOCTPaHEHHUsI BOJIH B IPaBUTa-
IIMOHHOM TI0JI€ (CKOPOCTh CBETA), TO U PE3YyIbTaThl SKCIIEPUMEHTA
bacoBa, ¢ TOukH 3peHUsT HACTOSAIIEH TEOPUH, OOBSICHSIIOTCS OYCHD
IPOCTO.

Jlyd, mpomenmuii o pyouHy (TBEpAOMY Temny), MPEO0IIET
ropa3Jl0 MEHbIIEE PACCTOSTHUE B I'PAaBUTALMOHHOM I10JI€ TBEPAOIO
tena () Sr), 4eM Jiyd, pacHpoCTPaHSIOIIMICS B TPaBUTALMOHHOM
oJie BO3AYIIHON cpesnl (3 Sr).

[lepenaya >xe MIyJIbca HEMOCPEACTBEHHO C aTOMa Ha aTOM
B TBEP/BIX TeNaX U KUIKOCTSIX, B CUITy UX MPAKTUYECKON HEC)KUMa-
€MOCTH, TPOUCXOAUT CO CKOPOCTHIO, OJNIM3KONH K OCECKOHEYHOU
(puc.21). ITosTomy myd, mpoiennuii yepe3 pyOHHOBBIH KpUCTaILT,

64



Beonroyust MATEPHH

MPUILIET HA IETEKTOP paHbIIIe JIyda, paclpOCTPAHSIOIET0cs 0 BO3-
IyXy, Ha BpEeMsL:

t=_Sr- Y Sv)/c, Tne

> St — cyMMapHbIi MyTh Jy4a B TPAaBUTAILIIOHHOM TOJIE PY-
OuHa,

> Sr — cyMMapHBI{ IyTh Jy4a B TPABUTAI[IOHHOM I10JI€ BO3-
JYLITHOM Cpenbl,

€ — CKOPOCTHb BOJIHBI B TPaBUTALIMOHHOM II0JIe (CKOpPOCHIb
ceema).
Tpyano cebe mpencTaBUTh X0 MBICIIEH UINOTA, KOTOPOMY MpUIILIa
B TOJIOBY O€CCMBICIIEHHAsl HMJied KOPIYCKYJISPHO-BOJIHOBOIO Aya-
JU3Ma, YTBEP)KIAIOIIero, YTO MaTepusi B HEKOTOPBIX ClIydasiX, MO-
KET MPEeBpaIaThCs B CBOE CBOMCTBO. M kakumu emé OONbIInMu
UMOTaMHU OKA3aJIUCh yYEHBIC, IPUHSBIINE €€ U COCTPSMNaBIINE Ha
HEH 1enoe rnceBaoHayYHOe HallpaBiIeHUEe B (PU3UKE.

7. OB OHEPIHHA

DHeprus, NOHATHE B COBPEMEHHOH Hayke, MpsIMO TakH, (aH-
tactruueckoe. M kak Toybko e€, OeHyro He CKIIoHA0T. OHa U U3ITy-
4YaeTcs, U MOTJIONIAeTCs, U Jaxe npeBpaiaercs B Maccy! M kakoit
TOJIKO OHA HE OBbIBAET, U MOTEHUUAILHOW U KHHETUYECKOH U TeM-
HOM U JJaXKe KU3HEHHOW U TyXOBHOM.

Ha camom nene, Takoit ¢puznyeckol CynIHOCTH, KaK SHEpPIus,
B IPUPOJIE HE CYLIECTBYET. JTO MPOCTO OJHO U3 HEOTHEMIIEMBIX
CBOMCTB MaTepUH, TaKOE K€ KaK HallpuMep, MPO3pavyHOCTh CTEKJIA,
KOTOPYIO HeJNb3s OTAEIUTH OT CTeKJIa U "IPUIENUTh" K aHepe JUIs
TOro, YTOOBI (haHepa crana npospauHoil. Y sHeprus aroboro tena
3aBHCHT TOJIBKO OT €roO IOJIOXKCHHsI B TPAaBUTALIMOHHOM MU DJIEK-
TPUUYECKOM ToJIe Apyroro Tena. M HecMoTpst Ha yBepeHHsl 00JIbIINX
YUYEHBIX, HUIKaKO! BHYTPEHHEHN YHEPTUN MaTEpUs HE UMEET.
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OpnHako B mociiefHee BpeMsl B HHTEPHETE MOSIBUIIOCh OIPOM-
HOE KOJIMYECTBO PECYpPCOB, TI€ apMUU NCEBAOYUEHBIX JHOOUTENEH
paccyXIaroT O MMOMCKaX KaKOW-TO CBOOOTHOM SHEPTHUH, KOTOPOM 11O
VX MHEHUIO, 3aII0JIHEHA BCS BCEJICHHASL.

W naxxe Gomnbinne yuéHble HE KpacHes BPYT, YTO MOJI U3 KOC-
Moca JbETCS TaKOM MOTOK SHEPTUH, 4TO B OyaylieM e XBaTUT ye-
JIOBEUECTBY HA MMJUIMOHBI JIeT. 1 moxoxe, 4To caMu B 3Ty 4ylIb Be-
pArt.

A BCE HaYMHAJIOCh C KAKUX-TO HEBEPOSATHBIX CIIYXOB O TOM,
yto Tecna, skoObl HAIIEN CIOCOO HMCIONb30BAHUSI SHEPTUU BaKYy-
yma!, HO MPOKJIAThIE KAaIMTAIUCThI KYITWJINA Y HETO MTaTEHT U BCE 3a-
CEKPETHJIU, YTOOBI HE YITYCTUTh MPUOBUTH OT MPOAAXKHU YIIIEBOA0PO-
JI0B.

Ho ocobeHHO ynuBISIOT pacCyXIeHHs Y4EHBIX O TOM, YTO
IIpU NEPEMELLIEHUN MAaTEPUAIBHOTO TeJla 10 3aMKHYTOW TpPaeKTo-
puH, coBepuiaeMasi paboTra paBHa HymO. Takylo axMHEI0 MOXKET
HECTHU TOJBKO KaKOH-HUOYAb 0€3rpaMOTHBIN CBUHAPH, EMY MTPOCTH-
TEJIBHO.

Ho yu4€Hblii nOMkKEeH MOHMMAaTh, YTO €CIU Mbl IOJHUMAEM
TUPIO Ha BTOPOH 3Tax, TO 3T0 MbI coBepiiaem paboTy MpOTHB CHITBI
OPUTSDKEHUS. A KOrJja Mbl cOpachIBaeM TUpPIO CO BTOPOTO 3Taxa, TO
sto 'PS coBepmiaetr paboTy moja ASHCTBUEM CUIIBI MPUTSKEHHS.
To ectb pabota coBepmaercs PASHBIMU Tenamu 1 B pa3HbIX yCIIO-
BUSX, TIO3TOMY €€ Helb3sl pupaBHUBATh. OJHAKO YYEHBIX 3TO HE
CMYILAeT.

Bces sHeprus, mocrymaronias Ha 3eMIII0O U3 KOCMoOca — 3TO
BCETO JIMIIb OOBIYHBIA COJIHEYHBIN CBeT. M 3TOT MOTOK IEWCTBU-
TEILHO KoJioccalieH u eciii He OyaeT ComHia, 3eMitsl 32 HECKOJIBKO
HeZIeNb IPOCTO MPEBPATUTCS B JIEASHOM 1Iap U BCE MOTHOHET.

ConHeuHas »HEprus, 3T0 NOTOK MaTEPUAIBHBIX YacTHULL "'COJI-
HEYHOI'o BeTpa", 3JIEKTPOHOB, IPOTOHOB, aTOMOB BOAOPOJA U T.A.,
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JBWDKYIIUECS C PA3IMYHBIMHA CKOPOCTSIMU U COIIPOBOX/Ia€MbIE BOJI-
HaMH B €T0 I'PaBUTAIIMOHHOM T10J1€. M 4eM BhIle UX CKOPOCTh, TEM
0oJiee KOPOTKHE BOJTHBI OHU BO30YK/IAIOT.

Cama éonna He HeCEM HUKAKOU IHEP2UU U He MOIHCEN OKa-
3b16amMb HUKAKO20 OAGIEHUA - IMO NPOCIO MEXAHUIM nepeoayu
63AUMO0CIICIMEUA MeNHCOY MAMEPUATIbHBIMU Meaamu, 6 OAHHOM
cayuae medxncoy Connyem u 3emnéil.

Y181 BUIUM CBET UCKIIFOUUTCIIBHO 6J1ar0;[ap;1 TOMY, 4YTO IIO-
TOK MaTepPHaJbHBIX YaCTHUIl, (POTOHOB, NOMAAsl B TJ1a3, COBEPUIAIOT
paboTy, MOTJIoMIAsCh MOJIEKYJION POIOTIMHA B CETYATKE.

B pesynbTare mornomeHus GOTOHA Y MOJIEKYJIbl POAOTUHA
YBEIMYUBACTCS] ACUMMETPHSI €€ TPaBUTAIIMOHHOTO TTOJISI M, COOTBET-
CTBEHHO, BO3HUKAET PA3HOCTH JJICKTPUUECKUX MOTCHIIMAIIOB, B Pe-
3y/bTaTe€ KOTOPOH BO3HUKAET JIBH)KEHUE JJIEKTPOHOB TI0 HEPBHOMY
BOJIOKHY MJIU DJIEKTPUYECKUI TOK, UHTEPIIPETUPYEMBIN MO3IOM KaK
CBET.

ITonsatue kBaHTa CBCTA, KaK MOPLHUH U3ITYUCHUS, BO3HUKIIO
UMEHHO HM3-3a TOTO, YTO ()OTOH SIBISIETCS MUHUMAILHOW MOPIUCH
CBETOBOT'O TOTOKA, B Pe3yJbTaTe KOTOPOW BO3HUKAET OIIYIICHHE
cBeTa B Mo3re. KBaHT — 3TO MpOCTO OJJHA €MHCTBEHHAsI YacTHIIA
WJIH TO K€ camoe, 4To U (POTOoH.

3Hepzu;1, He Moyicem npespauiamsbCia HU 6 KUHemu4ecKyr, Hu 6
MexXaHuyecKy, HuU 8 XUMUUECKYI0, HU 8 KaAKyl0 Opyzyl0, ROMOMYy 4o
IMO MOJILKO CEOIICHIE0 Mamepuu cogepuiams padomy, 00ycnoeieHHoe
PA3HOCMBIO 2pasumaliuOHHblIX NOMERUUAI086.

U xorma roBopsIT 0 iepeave EKTPOIHEPTUH, TO HMEETCSI B
BUY TO, YTO TepeAa&Tcs MOTOK MAaTEPUATBHOTO HOCUTEIS — JJICK-
TPUUYECKH 3apSHDKEHHBIX YaCTHI], KOTOPHIC NIPU JIBWKCHUU TIOJ JCH-
CTBHUEM PA3HOCTHU MOTEHIIMAJIOB CIIOCOOHBI COBEPIIAThH padoTy.
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8. O IIAPOBOU
MOJIHUA

[[TapoByt0 MOJIHHIO, KAK U MHOKECTBO MTPOCTHIX MPUPOJIHBIX
SBJICHUI, COBPEMEHHAs HayKa J0 CHUX MOp CUMUTAET 3arajkoi, Ha
O0OBSICHCHUH KOTOPOU CJIOMajIu 3yObl OU€Hh MHOTHE OOJIbIITNE YUE-
Hble. Hayka BooO11e u1€T OKOJIBHBIMU MYTSAMU U OYEHb MHOTHE Me-
XaHU3MbI IPOCTHIX MIPUPOIHBIX SIBJICHUN OCTAIOTCS BHE €€ MOJIS 3pe-
HUS.

BbIBUHYTO COTHHM BepcHil OOBSICHEHHS IAPOBOW MOIHHH,
HO HU OJIHA U3 HUX JJa)Ke Ha HOTY He MPUOIN3NIIa HAYKY K pasraake
3TOro siBiieHus. Ho Ha OCHOBE BbIIIE U3JIOKEHHOTO, MEXAHU3M II1a-
POBOI MOJIHUH 3JIEMEHTAPHO OOBICHSIETCS.

OObIuHas JIMHEWHAsT MOJHUS MPEICTABISET COOOM KpaTKo-
BPEMEHHBIN TOKOMPOBOMSIINN KaHAJ B BO3/yX€, BOSHUKAIOIIUMA B
pe3ynbTare pa3HOCTH 3JEKTPUUECKUX MOTEHIMAIOB MEXAY o0ua-
KaMH{ WK o01akaMu U 3eMI€N. Pa3HOCTh MOTEHIIMANOB, 3TO Pe3yJib-
TaT TypOYJICHTHOCTEH, BO3HUKAIOIIUX OT PA3HOCTH TeMIIepaTyp
BOCXOJIAIIMX U HUCXOSIINX MOTOKOB BO3/lyXa B JKapKYIO MOTOJTY.

TypOynentHocTr B 061aKax MPUBOJIAT K NEPEMEIINBAHUIO U
YBEJIUYCHUIO TUIOIIAAN COIPUKOCHOBEHUSI MOJIEKYJ BOJSHBIX TAPOB
C MOJIEKYJaMH OKpY)KaloIIero BO3AyXa, 4To o0Jerdyaer mnepereka-
Hue 3apsaa0B. [Ipu 3Tom paboTaeT TOT Ke caMblii MEXaHHU3M, KaK IIPH
AJEKTpU3ALMH HATUPAHUEM CTEKJISTHHON MJIM S00HUTOBOM MaOUKH.

Obmnaka, cocTosIIMe U3 MOJIEKYJI U Karelb BOAbI, UMEIOIINX
MEHBIIYI0 aCUMMETPHUIO TPaBUTALMOHHBIX IOJE€H, OTHOCUTEIBHO
MOJIEKYJT BO3/yXa KaK MPaBUIIO, MOJIYYaIOT U3 HETO N30BITOUYHEIE OT-
pHULAaTETbHbIE 3aPsIbL.

Pazpsg MoXeT MpoOM30HTH Kak MEXIy OoOJlakaMH, UMEIo-
HIMMH OTPULIATENIbHBIE 3aps/Ibl Pa3HOM BETUUHHBI, TAaK U MEXTY 00-
JaKaMu U 3eMJEH, KOTopas Tak ke UMeeT OUeHb HeOOJbIION U30bI-
TOYHBIN OTPUIATEIbHBIN 3apsii.
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Korga mexay obmakamMu pa3HOCTh MOTEHIIMATIOB JOCTHTAET
HEKOTOPOW KPUTHYECKON BEJTMYUHBI, 3aPs/Ibl HAUMHAIOT MEPETEKATh
MEXIy HUMH, 00pa3ysi TOKOTIPOBOISIINKI KaHa, 0 KOTOPOMY IpO-
HCXOJIUT JJABUHOOOPA3HBIN Pa3psil, BBIIACISIIONTUNA OTPOMHYIO MOIII-
HOCTb 32 OY€Hb KOPOTKHUM MPOMEKYTOK BPEMEHH.

Wnu npocro nuHeiHas MonHus. OHa mpencTaBiseT coOon
3aKpyYEHHBIH MOTOK 3JIEKTPOHOB M IMPOTOHOB, ABMXKYILIUXCS CO-
rmacHo 3akoHy KylloHa, ¢ yCKOpeHHEM HaBCTpeuy IpYyr Jpyry
[ra.4].

Ipumeuanue! Ilomok npomonoe HuumoOICEH U MOdcem He
HPUHUMAMBCA 60 GHUMAHUE, HO OH 8AXNCEH C MOIL MOYKU 3DEHUS, YN0
OH ABIAEMCA NPUUUHOU 3AKPYUUGAHUA NOMOKO8 3apA008 6 CRUPAb.
1000610 momy, Kax HUCXOOAWUIL ROMOK 8030yXa CROCOOCmEyem 3a-
KPYUUBAHUIO 80CX00AULE20 NOMOKA U 00PA306AHUIO YUKIOHA WU AH-
MUUUKIIOHA.

B pesynbTaTe 3TOTO YCKOpEHUs, CeUeHHe KaHayia BOJIU3HU T10-
JIOKUTEIBLHOTO MOJI0CA, YMEHBILIAETCS U OH Pa3pbIBAETCA Ha caMo-
CTOSATENbHBIC YUACTKH, IPECTABIISIFOIINE COO0 BUXPEBBIE 00pa30-
BaHMUsI, B KOTOPBIX IPOTUBOIOJIOKHBIC 3aPs/Ibl ABUKYTCS HABCTPEUY
JIpYT APYTY MO 3aMKHYTHIM TPACKTOPUSIM PaBHOTO MOTEHIIUANIA.

A Tak Kak JABUXEHUE IO SKBUIOTEHUUAIBLHON TPaeKTOpHUH,
3TO MO CYTH, aHAJOT MPSMOJUHEHMHOTO PaBHOMEPHOTO JBUKEHHS,
MIPU KOTOPOM paboTa MPAKTUIECKUA HE COBEPIIAETCSI, TO 00pa30BaB-
mIasicsl KpyIHas mapoBasi MOJIHUS, TOA00OHO CBOOOIHO BpallaroIe-
MyCS MaxOBHKY HJIM BOJYKY, MOXET CYIIECTBOBATh HEKOTOPOE
BpeMsi, TIepeMenIasich MOTOKaMU BO3JlyXa Ha HEOOJBIIHE PaCCTOS-
HUSL.

HcuepnaB sHepruto Ha U3Ty4yeHUE, OHA TUXO UCUYE3HET, €CIU
HE HATOJIKHETCS Ha MPEIMATCTBUE, IPU KOTOPOM MPOU30UAET pa3py-
[ICHHE KOJIBIIEBOTO TOKA C 00pa30BaHUEM B BO3yXe 00JIACTH MOBBI-
MICHHOW KOHIICHTPALIUU AJIEKTPUYECKUX 3apsioB, [ria.11] koTopsie
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MT'HOBEHHO BCTYITHB B PEAKITUIO CAMOITPOU3BOJIBLHOTO CHHTE3a C MO-
JICKYJIaMU OKPYKAIOIIET0 BO3AyXa, BBIJCIAT UMITYJIbC MOIIIHOCTH B
BHUJIC B3pbIBA.

Mernkue ke 00pa3oBaHHs MCUE3AIOT MOYTH Cpa3y, UCTPATHUB
SHEPrui0 Ha u3iaydeHwe. [109TOMy SKCIEpUMEHTAIBHO IMIAPOBYIO
MOJIHUIO TIONYYUTh TOYTH HEBO3MOXKHO, MOTOMY YTO JJISi 3TOTO
JUTMHA KaHaIa pa3psaa JOJKHA OBITh OYEHb OOJIBIION, YTOOBI CKO-
pPOCTBH IBHIKEHUS 3aps0B ObLIa JOCTATOYHOMU JIsl ero pa3pbiBa. Ho
y 4eJioBeKa IMOKa HET HCTOYHUKOB TaKOT'0 BEICOKOTO HAIPSKECHUS.

9. O TEMIIEPATYPE

Ha ocHOBaHMM M3JI0KEHHOTO BBILIE, MOKHO TaK K€ JIETKO
00ocHOBaTh MOHATHE Temnepatypsl. [Ipu HarpeBanuu Tena' pacuiu-
PAIOTCS M CTAHOBSITCS JIET4Ye, 3TO HKCIIEPUMEHTAIBHO YCTAHOBIICH-
HbIH (akT. Bo3bMEM TBEpIOE TENO U MPOBEAEM MBICICHHBIN YKCIIE-
pumeHT. Kak ObIT0 CKa3aHO BBIIIE, AaTOMBI BEIIECTBA 00JIAar0T rpa-
BUTAIMOHHBIMU TOJSIMH, OJIarofiapsi KOTOPBIM OHU TIPUTATUBACTCS
K 3emie. Tak Kak IpaBUTALIMOHHBIE IIOJISI ATOMOB TBEPIAOTO TeENa
MMEIOT OYE€Hb HE3HAYUTEIbHYIO ACUMMETPHUIO, TO OHU CHIIBHO IpU-
TATUBAIOTCSA APYT K APYTY.

[TpubaBnsieM K KaXa0My aToMy 10 3J1eKTpoHy. [Ipu 3ToM y
aToMa HECKOJIbKO YBEIUYMUTCS aCUMMETpHUS €r0 I'PaBUTALMOHHOIO
MoJisl, B pe3yJbTaTe Yero yMEHBIIUTCS CUia MPUTSHKEHUS Tella K
semnie. [ri.11]. To ecth arom craHeT Jierde (BO3SHHKHET Je(eKT
Beca), a 00BEM €r0 YBEITHUYUTCS HA OJUH SJIEKTPOH.

Bot, o cytu, Mbl 1 OOHApYXHJIM HOCUTENb Teruia. Takoi
CBOEOOpa3HBIN TEIJIOPOJI, POJIb KOTOPOrO0 MOTYT UTpaTh, B MPUH-
LIUIIE, KaK MOJIOKUTEIIbHBIE, TAK U OTpHULATEeNIbHbIE 3apsaabl. Y koTo-
phIil OoJpIMe yUE€HBIC YKE YCIenu "3aKphITh'", TPUIYMaB B3aMeH
BEUHBII IBUTATEIb, B BUJI€ MOJIEKYJISIPHO-KUHETHYECKOU TEOPHH.
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[TponomkuM CBOM MBICICHHBIH AKCIIEPUMEHT, TOOABIISIS B
aTOMBI TeJla Mo 3apsay. ACUMMETPUSI UX TPaBUTALIMOHHBIX MOJIEH
OyIeT yBeIMYHBATHLCS, TE€JI0 OyAET CTAHOBUTHLCS BCE JIETYE M JIeTYe,
a CHJIBI IPUTSHKEHUST MKy aTOMaMHu OyAyT CTAaHOBHUTHCS BCE Clla-
Oee u ciabee.

Uepes HEKOTOPOE BpeMsi aTOMBbI MOJIy4aT BO3MOKHOCTB I1e-
peMeIaTsCs OTHOCUTENBHO APYT Apyra U BELIECTBO NPEBPATUTCA B
JKUJIKOCTB. TO €CTh pacIIaBUTCS.

[Tpu nanpHelmeM TprubaBICHUH 3aps0B, ACUMMETPHS Tpa-
BUTAIMOHHBIX TIOJIE aTOMOB YBEIWYUTCA HACTOJIBKO, YTO OHHU
HA4YHYT OTPBIBATBCA NPYr OT Apyra BCE YBEIWYUBAKOIIUMUCS CH-
JJaMH OTTQJIKUBAHUA U KUJKOCTh IPEBPATUTCS B ra3. BoT MblI 1 11o-
JTy4iid 00bICHEHNE MEXaHU3Ma UCTIAPCHHUS.

[pumeuanne! B uacmuocmu, ucnapenue 600l 00yc/108/1€HO
PA3HOCMBIO ACUMMemPUil 6030yXa U 600l (PUc.22), noamomy oarce 3a-
Mmép3uiasn 600a (1é0) 0060abHO Xopouio ucnapsaemca. Hzovimounwle 3a-
PAOBL U3 MONEKYIT 8030yXaA REPEMEKAs 8 MOTIEKYIbL 1b0d, YEEAULUBAIOM
AcUMMEmpuUIo uUX 2PAGUMAUUOHHBIX HOEll, YO NPUBOOUM K Yeesiute-
HUIO CUTl OMMANKUGAHUA MONEKYl

N opyz om Opy2a, KOmopuie npu IMom
nOYYAIOM  8O3MONCHOCHIL  OMO-
aapAnos peamuvca om nOGEPXHOCMU U NOO-

HAmMbCA 8 8030yX, émecme ¢ ''npu-
aunmwumu'' K HUM MONEKyaamu 603-
oyxa).

Puc.22 IIpn 3HAYUTEIBHOM YBe-

JMYEHUU KOHLIEHTPAllMU U30BITOUHBIX 3apsi/IOB B aTOMax, OHU yXKe

He OyIyT B HUX YACPKHUBAThCS, a OyIyT paBHOMEPHO pacrpee-
JSATHCS 110 BCEMY 00BEMY.

Takum obpazom, 060CHO8bIBACMICA MEXAHU3IM GMOPOZO

Hauana mepmoOUHAMUKU U RPUHUUR 603DACMAHUA IHMPONUU,
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KaK 6bIPAGHUBAHUA J1I00bIX (PUUYECKUX RAPAMEMPOE Mamepuu.
B oannom cnyuae - memnepamypot.

B koHI1€ KOHIIOB, BEIIECTBO MTPEBPATUTCS B CMECH 'TOPSTUUX "
(3apsKEHHBIX) aTOMOB C 3JIEMEHTAPHBIMU JJIEKTPUYECKH 3apsiKEH-
HBIMU YacTULIAMH WX B 1a3Mmy. llpu nanpHeliieM MOBBILICHUU
TEMIIepaTypbl IPOUCXOAUT CIEAYIOIIEE.

N3-3a OrpOMHOM KOHIEHTPALUU OJUHAKOBBIX 3aps10B, aTOM
MEPEXOJIUT B COCTOSIHUE, TIOJJOOHOE JKUIKOH Karuie, KoTopasi pa3Ba-
JIMBAETCA Ha JIEMEHTAPHbBIE YACTULbI. DTU 3JIEMEHTAPHBIEC YaCTHUIIBI,
IpU JajbHEHIIeM MOBBIILEHUU TEMIIepaTyphl, pa3BajsTCcsS Ha CyO-
aneMeHTapusbie. U Tak nanee. [1o cyTu Mbl BOCIpOU3BEIIH 3/1€CH MPO-
1[ECC CUHTE3a, MPOUCXOASIINHI B 3BE3/1aX, B 0OPaTHOM HaIPaBIICHUU.

Temnepamypa — 3mo éeauduUHa PA3ZHOCMU ACUMMEMPUIL
2PasUMAYUOHHBIX NOJIEH AMOMOE MAMEPUATILHOZ0 Mena U amo-
MO8 OKpYdcarouyeli e2o cpeowl.

Wnu mpocto pa3sHOCTh WX M30BITOYHBIX AJIEKTPUYECKUX 3a-
panoB. [1oTok Tera — 3To MOTOK 3apsi>KEHHBIX YaCTHI - JJIEKTPOHOB,
KOTOPBI MBI YyBCTBYEM OJiarojapsi yBeIUUMBAIOIICHCS aCUMMET-
puu MOJIEKyJ Halero Tena. EcrecTBeHHO, UTO BellecTBa, 001a/1ato-
IIME XOPOIIEH IEKTPONPOBOIHOCTHIO, 00IAMAIOT U XOPOIIEH TeM-
JIOPOBOAHOCTHIO.

Ecam ke 3TOT MOTOK 4acTHUIl HampaBjeH U3 HaIIero Tejla u
OyIeT yMEeHBIIaTh aCHMMETPHIO HAIIUX MOJIEKYJ, Mbl OyJIeM dyB-
CTBOBaTh OXJaXJeHUE. AOCONIOTHBIN TEMIEPATypHBIH HYJIb, 3TO
PaBEHCTBO WJIM HYJIEBasl pa3HOCTb ACUMMETPHUM IpaBUTALMOHHBIX
MOJICH aTOMOB TeJIa, KOTOpasi B CUITy ChEepHUIECKO METPUKU BCEJICH-
HOU, HEBO3MOJKHA.

A TOo, 4TO moApazymeBaeTcs 1Mo abCOIIOTHBIM HYJIEM B CO-
BPEMEHHON HAayKe — 3TO CHEKYJIALHUs, 0O0yCIOBJICHHAs CIIETbIM Iie-
PEHOCOM pPe3yIbTaTOB KAKUX-TO MATEMAaTHIECKUX NMPEOOPA30BAHMIA
Ha (pU3HUYECKYIO PEaTbHOCTD.
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AHaNOTMYHBIM K€ 3a0IyXICHHEM SIBISETCS U MOJIEKY-
JSIPHO-KMHETHYECKasi TEOpHsl, MPOTUBOpEYallas BTOPOMY Hayaly
TEepPMOJIMHAMHKH, 00yCJIOBJIEHHAs, KaK U B cllydae ¢ onbIToM Pesep-
dbopra, omMOOYHBIM OOBSICHEHHEM pE3yJbTaTOB JKCIIEPUMEHTA
bpoyna. Mcxons w3 omnpeneciieHHus TEMIIEpaTypbl IPUBEAEHHOTO
BBIIIIE, 3JIEMEHTApHO OOBACHSAETCS MPUHIUIT PaOOThI OOBIYHOTO XO-
noguneHUKa. [Ipu cxatum pabodero tena - ()peoHa, €ro aTOMBI
CONMMKAIOTCS, KOHIICHTpAIH U30BITOUHBIX 3aps0B B €ro 00béMe,
YBEJIMYMUBACTCS U 3apsfbl, MOJUMHAACH BTOPOMY Hayally TEpMOIU-
HaMMKH U CTPEMSICh PACIPEAEIUThCS PABHOMEPHO, HAUMHAIOT Tepe-
MEIAThCSl B CTEHKH EMKOCTH (paauarop).

Jlanee npoxoas MoJ JaBJIEHUEM Yepe3 TOHKOE OTBEPCTHE B
Jpyryro EMKOCTh (paguaTop MOPO3UIBHOI KaMepsbl), pabouee Teno
pacumpsieTcsi 1 KOHIICHTPAIUS 3apsI0B B HEM PE3KO YMEHBIIAETCs.

CornacHo BTOpOMY Havaiy, 3apsibl HAUMHAIOT EPETeKaTh B
pabouee Teno yxe M3 CTEHOK MOPO3HIBHOM Kamepsl, emeé Oojee
oxyaxas ee. Korja Mel mpukacaeMcst majiblieM K MeTaNIn4eCKOMY
IpEIMETY, OH HaM Ka)XKETCs XOJOJHBIM, TIOTOMY YTO M3-3a Pa3HOCTH
acCUMMETpPU MOJIEKYJ HAlIero Tela U aTOMOB MeTallla, U30bITOU-
HbI€ 3aps/bl HAIIErO Tela HAYMHAIOT MepeTeKaTh B METaJll, CO3/a-
Basl OLIYIIEHUE XOJI0/a.

To ecTp HamM HEpBHBIE KIETKH MPEKPACHO OIMPEEIISIOT
HarpaBJIeHuE 3Toro Toka. [Ipukacasce K JepeBSHHBIM IpeIMETaM,
UMEIOIUM NPUMEPHO OJJMHAKOBYIO ACUMMETPHIO C HALIUM TEJIOM,
MBI HE OUIYIIAeM UX XOJOAHBIMH, TOTOMY YTO M3-32 OTHOCHTEIb-
HOT'O PaBEHCTBA ACUMMETPUIL, IIEpEeTeKaHNe 3apsAA0B CIMIIKOM HU-
YTOKHO, YTOOBI €T0 OLYTUTh.

JIBUJKEHHEM 3JIEKTPUYECKUX 3apsiioB AJIEMEHTApPHO O0BsIC-
HSIOTCS JII0OBIE MEXaHU3MBbl B3aMMOAEHCTBHUI B IPUPOAE, BKIIIOYAs
MEXaHU3MBI JCHCTBUS Pa3IMYHBIX OPraHOB HAILETO TeJa.
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Ceruatka, HanpuMep, MPEACTABIAET COOON MATPHUILYy CBETO-
YyBCTBUTEJBHBIX KJIETOK, TaK Ha3bIBAEMBIX MAJIOYEK, ONPEAEIISIO-
IIMX UHTEHCUBHOCTh CBETOBOT'O IMOTOKA, COBMEUIEHHYIO C MAaTHUIIEH,
TaK Ha3bIBa€MBIX KOJOOUYEK, MPEACTaBISIONIMX COOOM AETEKTOPHI
CKOpOCTH (POTOHOB, KOTOPOH OIPEEIISIETCS LIBET.

CeruaTka — 3TO, 110 CYTH, U3MEHUBIIMKCS (aceTOUHBIN Ti1a3
HAaceKOMOI'0, IOJYyYMBLUIMN B Ppe3ylbTaTe€ HBOJIOLMOHHOTO IIPO-
necca, oOumii xpycranuk. Cser, (pOKycHpysACh XPYCTaIMKOM, CO-
3MaéT Ha CeTYATKE M300paKEeHUE, MPEACTABIISIONIEe CO00i KapTy
INEKTPUYECKUX MOTEHIHANIOB. TO €CTh 3TO U300pakeHrne OKpYyXKa-
IOLUX MPEeIMETOB, c(POPMUPOBAHHOE WM HAPHUCOBAHHOE Ha CET-
YaTKE JEKTPUUECKUMHU ITOTEHIINATIaMU.

B pesynbrare neHCTBHS 3JIEKTPUUYECKUX ITOTEHIAATIOB BO3-
HUKAeT JBMKEHHUE JIEKTPUUECKUX 3aPSI0B M0 My4YKy HEPBHBIX BO-
JIOKOH, KOTOpbI€ TIOCTYyNasi B MO3T, (JOPMHUPYIOT B HEM BPEMEHHYIO
HEHPOHHYIO CTPYKTYPY, TaK K€ MPEACTABIAIONIYIO COOO IIBETHOE
00BEMHOE M300pKEHUE OKPYKAIOIIUX MPEAMETOB, KaXaash TOUYKa
KOTOPOr'0 COOTBETCTBYET IMOTEHUHUATY, CO3/1aBAEMOMY OIpPECIIEH-
HOH MaJIOYKOM B CETYATKE.

D10 n300pakeHue, CO3JaHHOE AIIEKTPUUECKUMH MMOTEHIINA-
JlaMH, MOXKET JIep)KaThCs B MO3Te HECKOIbKO yacoB. OHO 0oOpaba-
THIBA€TCS MO3TOM M YaCTHUYHO 3allOMHHAaeTcd... Ternepp ocTaércs
OJIMH HEOOJIBILION HIar 10 CO3/1aHUsl HCKYCCTBEHHOTO IJ1a3a.

IIpu coBpeMEHHOM YPOBHE Pa3BUTHUS MUKPOTEXHOJIOT UM, CO-
3/1aHME TAKOTO UCKYCCTBEHHOTI'O IJ1a3a HE COCTABUT OOJIBILIOTO TPYyAa
W 4Yepe3 JIBa — TPH roja 0o CIeno cMoXeT BUAETh. [1ycTh u He
TaK XOpOIIO, KaK HOPMAJIbHBIMH TJla3aMH, HO JOCTaTOYHO, YTOOBI
obxoauTcst 6€3 TOBOJBIPEH. ..

Ero KoHCTpyKIHs TOBOJIBHO ITPOCTA, HO 31ECh 5 €€ MPUBO-
TUTH HE Oy1y.
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AHanmornuHbIM 00pa3oM paboTaeT U MEXaHU3M paclo3HaBa-
HUS BKyca. Pa3inuHble BeliecTBa, Monajaas B CIIOHY, SBISIOLIYIOCS
JMEKTPOIUTOM, CO3[AI0T AHAJOTUYHYIO K€ KapTy 3JIEKTPUUECKUX
MOTEHITMAJIOB, KaK M ceTuaTKa TJia3a, KOTopas Tak ke oOpadaThiBa-
€TCSI MO3TOM. ..

Ewé ooun ouenv nacnaonwvlii npumep, 00KaA3uléaroujuil
INEKMPUUECKYI0 RPUPOOy HeMnepamypbol.

Ecnau nnockocmmuoit noaynpoeooHukoswlii 0uo0 nookKio-
Yums 6 3anOPHOM HANPAGIEHUU K UCHMOYHUKY HOCHOAHHO20
Hanpsadcenusa 6 5-10 eonvm, mo 6 pezyrvmame 06eOHeHuUsn p-
odnacmu n-p nepexooa 1eKMPUUECKUMU 3ApAdaAmMU, OUOO O0-
6071bHO cunbho oxaaoumca. Ha smom npunyune pabomaiom no-
JIYRPOBOOHUKOBBIE XO0T00UTbHUKU.

10. O IPAIMOJHUHEMHOM
JABW)XEHUU U
"CBEPXITPOBOJUMOCTH"

Heusicenue — smo n1060e uzmenenue coOCMoAHUA mena,
(nonootcenus unu HanpaesieHus nepemewiers), 00ycao6a1eHHoe oeil-
cmeuem pazHoCmu ZpasumayuoOHHbIX NOMEHYUAI06, NPU KOMO-
pom cosepuiaemcs paboma.

A crenoBaTeNnbHO, MBW)KCHUE HE SIBISCTCS HEMPEMEHHBIM
YCIIOBHEM CYILECTBOBAHUSI MAaTEPUH U MOITOMY HUKAKOTO BEYHOTO
XA0TUYECKOTO JBUKCHHSI B TIPUPOJIE CYIIECTBOBATH HE MOXKET, TaK
KaK 3TO TpeOyeT HeNPEPHIBHOW 3aTPaThl MOIIHOCTH.

Jeusicenue no unepyuu — 3mo 0gucenue no mpaeKmopuu
PABHO20 nOmenyuana, RPU KOMopoi pazHocmy ZpasumayuoHHbIX
HOMEHUUAI08 OCMAEMCA HEUIMEHHOI U padoma He coeepuia-
emcs.

[TosToMy ABHM)KEHHE MO SKBUIIOTCHIIMAIBLHOM TPACKTOPUH
SIBIISICTCSI YaCTHBIM CITy4aeM 1mokosi. Kak Ham ToBopuT (hu3nka, eciu
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Ha TEJIO HE JCWCTBYIOT HHUKAKHE CHJIbI, WIM PABHOJEHCTBYIOIIAS
BCEX JIEHCTBYIOIIMX HA TEJIO CUJI, paBHA HYIIIO, TO TEJIO OYJeT Haxo-
JUTHCSA B TIOKOE WJIM B COCTOSSHUM PAaBHOMEPHOTO MPSIMOJIMHENHOTO
JIBUYKEHHSL.

Ho Tak kak BceneHHasl, B CHITy CBOICTB MaTepuu UMeeT ce-
PUYECKYI0O METPHUKY, TO Pa3roBOpPbl O KAKOM-TO IMPSIMOJUHEHHOM
pPaBHOMEPHOM JBIMKEHUH, SBISIOTCA 3a0myxaeHueM. B cdepuue-
CKOM T€OMETPHH BCEJIEHHON TAaKOTO JIBUKEHUS HET U OBITh HE MO-
JKeT.

EnuHcTBEHHON TIPSAMOM JIMHUEH BO BCEJIEHHOM MOYHO CUH-
TaTh TOJIBKO paglyc JHOO0r0 TATOTEIOUIETO Tela, HO ABMXKEHUE 1O
3TOM JIMHUU HE SIBJISIETCS PABHOMEPHBIM, TaK KaK MOXKET ITPOUCXO-
JUTh TOJIBKO IOJ JEMCTBUEM Pa3HOCTH I'PaBUTAL[MOHHBIX [TOTEHIIN-
anos. Jlersamuii caMoJIET, HAIPUMEP, B YCTAHOBUBILIEMCS PEKUME
M0JIETA MOYKHO CUMTATh ABMXKYIIUMCS 110 UHEPLIMHU, TaK KaK paBHO-
JEHCTBYIOIIAs BCEX CUJI, ACUCTBYIOLIUX HA CAMOJIET B 9TOM pEXUME,
paBHa HYJIIO.

Cuna TATOTEHUs ypaBHOBEIIEHA MOABEMHOW CHIIOW KPBbI-
JBEB, CUJIa CONPOTHUBIICHMS BO3JyXa YPaBHOBEIIEHA CUJIOW TATH
JIBUTATENs U CAMOJIET B TAHHOM CIIy4ae JIBUXKETCS 110 SKBUITOTEHIU-
anpHOU TpaekTopuu. Min o naepuuu. Haxoasch BHyTpU camosiéra
C 3aKPBITBIMU MJUTFOMUHATOPAMH, €T0 IBUKEHNE HEOTIMYUMO OT CO-
CTOSIHUSI TTOKOSI.

Ecin x KOHIAM NpPOBOJHUKA IPUIIOKUTH HEKOTOPYIO pas-
HOCTb 3JIEKTPUUECKHUX IOTEHIIUAJIOB, TO B HEM BO3ZHUKHET JIBUJKEHUE
3JIEKTPUYECKUX 3apsaoB. [Ipnuém, mo Mepe npoABHKEHUS dJIEKTPU-
YECKHX 3aps/i0oB K MPOTHUBOIIOIOKHOMY MOJIIOCY, PA3HOCTh MOTEH-
[UAJIOB OYJET U3MEHSTHCS, a CUJIa PUTSKEHUS U CKOPOCTh JIBHIKE-
HUS 3apsSA0B OyJeT BO3pacTaTh.

CrnenoBarenbHO, 21eKmpu4ecKuil mok — 3mo yCKOpeHHoe
OgudICEeHUE INEKMPUUECKUX 3apPA00E NO HPOBOOHUKY, TIOJ0OHOE
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MaJIeHUI0 MaTePUAIBLHOTO TeJla MO/l ICUCTBHEM Pa3HOCTH T'paBUTa-
[IUOHHBIX MOTEHITMANIOB. I MMEHHO TO3TOMY 3JIEKTPUUYECKUA TOK
MOXXET coBepiiaTh paboty. Mcxoast w3 3TOro ke yTBEPXKICHHS,
MOXXHO JIETKO OOBSCHUTh BO3HMKHOBEHHE CBETOBOTO H3JIyYCHUS
MIpU MPOXOKACHUU TOKA Yepe3 MPOBOJHUKHU C BHICOKUM CONPOTHB-
JICHUCM.

Bcerpeuast BbICOKOE CONMPOTUBIICHHUE ABUKEHHUIO, 3JEKTPOHBI
HaKaruIMBalOTCA B MIPOBOJIHUKE, YTO MPUBOIAUT K MOBBIIICHUIO KOH-
[EHTPAIUU IICKTPUICCKUX 3apSI0B U BBHITAIKWBAHHUIO WX U3 MPO-
BOJHUKA B OKpY:KaloIee MPOCTPAHCTBO CUJIAMHU B3aUMHOTO OTTaJl-
KUBaHud [TJ1.6].

N yem Oosbliie UX KOHIIEHTpPAIHS, C TEM OOJIbIIIEeH CKOPOCTHIO
OHH "BBITAIKMBAIOTCA" ¥ TeM 00Jiee KOPOTKHE CBETOBBIE BOJIHBI BO3-
OyX/Iaf0T B TPAaBUTAIIMOHHBIX TOJISX OKPYXKAIOMIEH UX CPEbl.

NMenHO mosTOMY Mpu HEOOJIBIIIOM TOKE, IIPOBOIHUK CHAYala
c1abo HarpeBaeTcs, Tak Kak "BBITOJIKHYTHIE" U3 MPOBOJAHUKA JJICK-
TPOHBI UMEIOT HEOOJBITYI0 CKOPOCTh ¥ IIPH IBHXKEHUHU BO30YKIAIOT
JUTMHHBIE, WH(paKpaCHBIE, BOJHBI, a C TOBHIIIICHUEM KOHIIEHTPAIIH
CKOPOCTh BBIJIETA YBEIIMYMBACTCS W BOJHBI CTAHOBATCS KOPOYE U
MaKCHUMYyM HM3JIy4€HUs CIBUTACTCS K CHHEMY Kparo CIEKTpa.

B pesynbTaTe CHIIBHOTO OXJIOKIEHHUS MPOBOJIHUKA, OH 00€/I-
HSIETCS AJIEKTPOHAMHM U aCUMMETPHUsSI TPABUTALIMOHHBIX IOJEH €ro
ATOMOB YMEHBIIAETCS, a CJIEA0BATEIbHO YMEHBIIAETCS €T0 AJIEKTPH-
YECKOE COMPOTUBIICHUE.

B nipoBo/iHMKE BO3HUKAIOT YCIOBHS JIJIsi HEIPEPHIBHOTO KPY-
TOBOTO JABMKEHUS JIEKTPUUECKHUX 3aPsIIOB 1O SKBUTIOTEHITHATLHBIM
TPACKTOPHSM, ITOJJOOHO MIAPOBOM MOJTHHUH, IPEACTABIISIIONIEE COOO0M
aHaJIOT JBWIKEHUS IO WHEPIUHU U KOTOPOE YUYEHBIC HA3BIBAIOT
"CBEPXMPOBOIUMOCTHIO".

W Tak kak mpu 3TOM JBHKEHHH paboTa HE COBEPINASTCS, TO
TaKOM KOJIBLIEBOM IMOTOK 3aps/IOB MOYKET CYIIECTBOBATH JOBOJIbHO
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JUTUTEILHOE BpeMsl, TOKa TPOBOAHUK OYAET HAXOIUTCS B OXJIAXKICH-
HOM cocTosiHuu. Ho nmocrarodHo pa3zopBaTh 3TOT MOTOK 3apsiioB,
YTO OBl 0TOOPAaTh MOIIIHOCTb, KaK UX JBUKEHHE MIHOBEHHO MTPEeKpa-
TUTCSl U BUXPh UCUE3HET.

AHajoramm Takoro ABW)KEHHUS, KPOME IIAPOBBIX MOJHMH 5IB-
JISIIOTCSI, MHOTHE SIBJIEHUSI IPUPO/IbI, UMEIOIINE BUXPEBYIO IPUPOLY,
TaKM€ KaK TOPHAJO, LMKIOHBI, a TaK YK€ pa3jIN4HbIE MAaXOBHUKHU U
BOJIYKH, YYACTKU KOTOPBIX, ABMXKYIIHMECA MO SKBUIIOTEHIUAIBHBIM
TPACKTOPHUSAM, IPAKTUUECKU HE TPEOYIOT IS 3TOTO 3aTpaT MOLIHO-
CTH.

OO0BsicHEeHHE CBEPXIIPOBOIUMOCTH JIBH)KCHHEM KaKHX-TO "Ky-
MNEPOBCKUX TMap" CIUMIIUXCS 3JIEKTPOHOB, MPOCTO HAWUBHBI U
cMmemHbl. CBepXMpOBOAUMOCTh, KaK JBM)KEHUE KAKUX-TO "CBOOO-
HBIX" 3JIEKTPOHOB B YCIIOBUSIX OTCYTCTBHS PA3HOCTH JIEKTPUUECKUX
NOTEHIIMAJIOB U COBEPIICHUS MU paOOTHhI, GU3NYIECKA HEBO3MOXKHA.
OTO BEYHBIH BUraTellb U TOJBKO INCEBJOYYEHBIE STOTO HE MOHU-
MaroT.

U B cuiy 3TOro o0CTOATENHCTBA, YEIOBEUYECTBO, K COXKaje-
HUIO, HUKOTIa He OYAeT UMETh CBEPXIPOBOIALINX JTUHUI 3JIEKTPO-
nepeay, MOTOMY YTO BEUHbIE JABUTATENM MPUHLUUIUAIBHO HEBO3-
MO>KHBI.

11. O JE®EKTE BECA
N "CBEPXTEKYYECTH"

Macca 1 sHeprus B HacCTOsIIEe BpeMsl ABIISIOTCS (PyHIaMEH-
TaJIbHBIMU MIOHATHSIMU B TEOpeTHUECKOH (pu3nke. Macca, kak KoJu-
YECTBO MAaTEPHUM U DHEPIHsl, KaK CBOMCTBO MaTepUU COBEPIIATH Pa-
60ty. Tak Kak Marepus He MOXKET MPEBPALIATHCS B CBOE CBOMCTBO,
TO €CTh B DHEPIUIO, HE MOKET BO3HMKATh U3 HUYErO U UCYE3aTh B
HUKYJa, TO TIOHATHE Je(eKTa Macchl, KaK MCUE3HOBEHUSI KaKOU-TO
YaCTU MaTEPUHU SIBIISAETCS, 110 CBOCU CYTH, aHTUHAYUYHBIM.
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Ho Tak xak 3To0 sIBICHHE YCTaHOBJICHO KaK ObI SKCIIEpHUMEH-
TaJIBHO, TO CJIEJOBATEIbHO, PEUb MOKET UATH HE O Macce, a o gece,
KOTOPBIN MOKET U3MEHATHCS B 3aBUCHMOCTH OT PACCTOSIHUSA 10 TsI-
TOTEIOUIETO Tesa. 3ech MMEeT MECTO METOA0JIOTHYECKas OINOKa,
KOTOPBIMH M300MIIyeT BCsS TeOpeTHUecKas Hayka. [loaTomy BMecTo
noHATUSA "Macca", He00X0AUMO YIOTpeOIATh MOHATHE "Bec”.

CyTb siBIeHHA JedeKTa Beca J0CTaTOYHO JETKO 00bsICHUMA.
JIrobas MarepuasibHas YacCTHIIA BEIIECTBA 00aaeT TpaBUTAIIMOH-
HBIM TIOJIEM H, CIIE0BATEIbHO, MIPUTATUBACTCS K JIPYTUM MaTepH-
— aJbHBIM TEJIAaM C HEKOTOPOU CH-

o T RS ————
e

JIOM, OOpaTHO MPOIOPIIMOHAIE-
T HOUW KBaJpaTy PacCTOSHUS MEKIY

s HUMH. MexXay IByMs YacTHULIAMU,

HaXOJISAIIMMHUCS IPYT OT Apyra Ha
Puc.23 pacCTOSHIH, HAMHOTO MpPEBBIIIIA-

IOILIEM UX Pa3Mephbl, CUJIbI IPUTSHKEHUSI OYEHb HE3HAYUTEIbHBI U HE
UTPAOT HUKAKOU POJIU.

Ho ecnm 3Tr yacTuibl OKaxyTcs JOCTaTOYHO OJIM3KO JIPYT K
IpYTY, Ha PAaCCTOSIHUU CPaBHUMOM C MX pa3MepamMu, I'paBUTAI[MOH-
HBIE CHJIbI BCTYMSAT B JCHCTBHE M MPUTSAHYT UX BIUIOTHYIO APYT K
JIpyTy, 00pa3ysi HOBYIO COCTaBHYIO yacTuiy [ra.3].

Bec 31011 HOBOIT COCTaBHOM YaCTUIIBI OKAXKETCS MEHbIIIC, YeM
UX BEC I10 OTJENBHOCTH (PHC.23), N3-3a YBEIMUEHUS ACUMMETPHUH €€
rPABUTALMOHHOTO TOJISI U BBHITAJIKWBAHUS W3 Hee "NUIIHUX" 3IIEK-
TPUYECKUX 3apsiioB. To ecTh BOZHUKHET Jed)eKT Beca.

ITo cBoeli cyTH, 0OBEAMHEHUE JBYX YaCTUIl B OJHY, 3TO U
€CTb npouecc cuHmesd, IpU KOTOPOM coBeplIaeTcst pabora, mpo-
MOpIMOHAbHAs 3 TOMY JedekTy Beca. B manHOM ciydae, aTa padota
OyZIeT coBepllieHa IPOTUB CHJI MPUTSHKEHUS 3€MIIH, TaK KaK YMEHb-
[IEHUE BEca PaBHOCUJIBLHO MOAHSATHIO MATEPUAIBHOTO TEla Ha HEKO-
TOPYIO BBICOTY B €€ TPaBUTALIMOHHOM I10JIE.
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Tak KaKk CHUJIBI TIPUTSHKEHUS YACTHUIl MEXKTY COOON M 3eMIIei
OYCHb MaJIBI, ISl UX OOHAPYKEHHS TPeOyeTCsl BEChbMa CII0KHOE 000-
pynoBanue. Huxe mpeanaraercs cxema IpOCTOrO SKCIEPUMEHTA,
WUTIOCTPUPYIOIIETO BO3HUKHOBEHHE JedexkTa Beca, KOTOPBIH
MO>KHO MPOJIEMOHCTPUPOBATH B JTFOOOH MIKOJIE.

JlJis ero mpoBEICHUS HYXEH TOJIBKO JOCTATOYHO YYBCTBH-
TEbHBIA JUHAMOMETP U HECKOJIBKO MOCTOSIHHBIX MarHurtoB. [Ipu-
MEpHas CXeMa 3KCIIEpUMEHTa MOHATHA U3 pucyHKa (puc.24). [le-
(dexToM Beca Tak ke JIEMEHTApHO OOBACHAETCS SIBJICHUE CMAYUGA-
eMocmu 1 NOBEPXHOCMHO20 HAMANCEHUS.

Mornekynbl KUIKOCTH, KOHTaKTUPYIOUIHME C MOJIEKyJIaMu
CTEHOK COCyJla U MOJIEKYJIaMH BO3AyXa, B pe3yjbTaTe nepeTeKaHus
3apsI0B HM3-3a PA3IMYHOW ACUMMETPUU TPABUTAIMOHHBIX IOJIEH

aTOMOB BO3AyXa U )KUJKOCTHU, CTAHO-

7 e é; BATCS JIETYE U BHITAIKMBAOTCS BBEPX
—mf-]-‘bmr M0 CTEHKe, 00pa3ysi BOTHYTBHII Me-
- HUCK. B ciywae ¢ pryrero, Hampu-

H E Mep, BCE MPOUCXOAUT HA0OOPOT — B
Puc.24 ATOM Cjy4dae "BCIUIBIBAIOT' CTEHKH

cocy/ia U MPOUCXOIUT "OIMyCKaHHWe" TpaHUYalIuX CO CTEHKON MoJie-
KYJI PTYTH, CO3/IaI01IEE BHIMTYKIbI MEHUCK.

B PE3YIbTATC YBCIUUCHUSA CUIIBI TAKCECTU B 30HC KOHTAKTA
CO CTEHKOH cocyda, pTyTh, K&K U HEKOTOPBIE IPYTHE >KUIKOCTH,
ATOMBbI KOTOPBIX UMCIOT 6OJII>H_IYIO ACUMMCTPHIO T'PpaBUTAIMOHHBIX
noJiel, O4eHb OBICTPO BBITEKAIOT ke 4epe3 MUKPOCKOMUYECKUE
OTBEpCTHSI.

brnarogaps meperekaHuio 3apsa0B U3 MOJIEKYJ BO3ayXa B
MOJIEKYJIbI BOJIbI, CHJIBI MPUTSIKEHHUSI MEXKIY MOJIEKYJIaMU BO3yXa
YBEJIMYUBAIOTCA U OHU 00pa3yloT Ha TOBEPXHOCTH BObI IIJICHKY T0-
BEPXHOCTHOT'O HATSOKeHHs. TOUHO Takas ke TUIeHKa o0pa3yercs u
Ha MOBCPXHOCTAX TBEPABIX TCJI.
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Ona oOyciaBimuBaeT U cCHWKeHHE 3(P(HEKTUBHOCTH TajbBa-
HUYECKUX 3JIEMEHTOB B pe3yNIbTaTe H3OJSIHUH TOJIOXKUTEIBHOTO
3JIEKTPOJIa OT AJEKTPOJINTA, Ta30BOM MIeHKOW. Bo n3bexxanuu mo-
JSIPU3ALMH, JIEKTPOJ IPUXOAUTCS OKPY>KATh MOPUCTOM U30ISILIUEH,
npenHa3sHauYeHHOU JIsi aOCOpOIMU Ta30B BBIICISIONIMXCS MPU pa-
6oTe neMeHTa. B Bakyyme MOBepXHOCTHas IUIEHKA BO3AyXa HE 00-
pasyercsi, 9TO MPHUBEJIO K CBapKe IMIAPHUPOB JIFOKA KOCMUYECKOTO
KOpaOJIsi, h3-3a 4ero 4yTh He Morud KocMoHaBT JIeoHOB. [rJ1.3].

12. O CUHTE3E

Deonwyua mamepuu 6 npupooe npeocmagsiem codou 00HO-
HAanpaeneHHvlil U HeoOPamuMblil NPOUECC HEenpepvi6HO20 CAMo-
HPOU3BOJILHO20 YC/I0HCHEHUA €€ CIPYKmYpbl 6 pe3yivmame 00b-
eounenus (cunmesa) 6o1ee npocmulx Yacmuy 6 6oJee cl0xHcHble
CMpYKmypHbvle 00pa308anusi.

Korna Brl ocTaBisiere Ha ynuile skelie3HbI TBO3/1b, OH MOKPbI-
BAeTCs P’KaBUMHON. P>kaBuMHa - 3TO OKHCEN Kele3a, TO €CTh 0olee
CJIO)KHOE BEIIECTBO, YeM YHCTOE XKelle30. A €CIU PSAIOM C HUM ObLia
emié u cepa, TO MOJIYYUTCS MOJIEKyJa Cylbpuaa uin cyibdara xe-
ne3a, kotopas eulé 0oiee Cl0XKHasl, YeM MOJIEKYJIa OKHUCIa.

W ecnm 3TO yCIOKHEHHE NMPOUCXOIUT B TEUEHUH HECKOJIBKHUX
MUJUTMOHOB JIET, a MPUPOJBI TAKUM KOJIMYECTBOM BPEMEHH PacCIo-
JlaraeT, TO Hen30€KHO MOSIBUTCS KaKas-HUOY b 1Ie30KCHPUOOHYKITe-
WHOBas KUCIIOTA. A 3a HEH U )KMBasi KJIETKA U B KOHLIE KOHIIOB Y€JO-
BEK...

IIpnyém mpu cuHTE3e BCErJa BBLACIACTCS HEKOTOpPas MOLI-
HOCTb, IPOMOPITMOHATIFHAS BO3HUKaIOIEMY NedeKTy Beca. B Hayke
3TOT AedeKT Beca OIMOO0YHO Ha3bIBaeTcs " NeheKToM Macchl” U CUH-
TaeTCsl, YTO OH, SIKOOBI, XapaKTepU3YeT, TaK Ha3bIBAEMYIO, JHEPTHIO
cBs3u yacTuil. Ho BOT oOpaTHBII mporiecc B MPUPOIe HEBO3MOXKEH.
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HukTo HUKOrAa He HAaOOAAT, YTOOBI py/ia, TO €CTh U3 CMECh OKHC-
JOB, Cynb(HUIOB, CaMOIPOU3BOJIBHO paclajajach Ha COCTABHBIC
3JIEMEHTHI U OJIYYUIIOCh YHCTOE JKEJIE30 WIIN MEJlb WJIU elI€ YTO-TO
YHCTOE.

U xots B mpupoie cymecTByeT 6€CKOHEUHOE KOJTMYECTBO YPOB-
HEll CHHTE3a, 4eJOBEK MOKa MOXKET HaONI0NaTh TOJBKO /(B BUA.
Oto cunTe3 HU3KoTemnepaTypHslii (HTC), nmpu KOTOPOM ITPOUCXO-

: JAUT HpOCTOG CJIIMSIHUEC aTOMOB B MOJ'IeKy.HLI
——f- _+° _ @+4—l—— C BBIJICJICHUEM CPAaBHUTEIBHO HEOOJIBIIIOTO
P KOJIM4ecTBa Teruia (puc.25).
[IpuMepaMu TakKoOro CHHTE3a, SIBJIS-
I0TCS OOBIYHBIC MPOICCCHl OKUCIICHUS WU

L&- 4@ If ei---@—

w ropenus. PaccMoTpuM, Hampumep CHUHTE3

@ 00BbIYHOM BOJBI. JlomycTUM MMeeTcs HeKO-

TOpas éMKOCTL, 3all0JJHEHHas1 CMCChIO BO-

Pnc.25 JopoJa ¥ KUCI0poJa.

Tak kak ra3pl UMEIOT JOBOJHHO OOJBINYI0 OTPUIIATEIHHYIO
ACHUMMETPUIO IPAaBUTAILIMOHHBIX TTOJIEN aTOMOB, (OTpHUIIATENBHBIH 3a-
psAn) oOyCIIaBIMBAIONIYI0 HMX CTpeMJICHHE OECKOHEYHO paCIIn-
PATHCS, TO UX aTOMBI B CMECH HaXOJSTCSI Ha HEKOTOPBIX PacCTOs-
HUSX JIPYT OT JIpyra U HUKaK HE pearupyroT.

Ho nocratouno MHUKpOCKOMMYECKON MCKPBI, KAK aTOMBI Ia30B
MTHOBEHHO I10 BceMY 00bEMY 00bEeTUHSIOTCS, 00pa3ysi CMECh OTPH-
LATEIbHO 3apsSXKEHHOTI0 BOJASIHOTO TMapa ¢ OTPULATEIbHBIMU YacTH-
LlaMHU, CUJIaMHU OTTaJIKUBAHUSA KOTOPBIX, EMKOCTh paspymaercsa. To
€CThb MPOMCXOAMUT B3pPbIB. MeXaHU3M 3TOro Mpoliecca JAOBOJIBHO
pOCT.

Hckpa mpeacraBisiomas coOOW IMOTOK AJIEKTPOHOB, IBUXKY-
HIUXCS C OTPOMHOM CKOPOCTBIO, KOTOPBIE CO3/IAI0T yIapHbIE BOJIHbI
B I'PaBUTAIIMOHHOM T10JI€ (CBEUEHUE). DT yAapHbIE BOJIHbI, BO3/CH-
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CTBYIOT Ha aTOMBI I'a30B, COJIMXKAA UX HACTOJIBKO, YTO CHJIBI TPABH-
TAIl[MOHHOTO IPUTSDKEHUS MEXKly aTOMaMU HAYMHAIOT Ipeo0iaiaTh
HaJ CUJIaMM DJICKTPUYECKOTO OTTAaIKUBAHUS

OTH CWIBl TPABUTALMOHHOTO MPUTSKEHUs COIMMKAIOT aTOMBI
HACTOJIBKO OBICTPO, YTO BO3HHMKAeT cpepruecKkasi yiapHas BOJHA,
pacrpocTpaHsIonascs Mo 00bEMyY U CO3/1ar0Iast TABUHHYIO LIETTHYIO
pEeaKLUIO CHHTE3a aTOMOB T'a30B B MOJIEKYJTY BOJBI.

Bropoil BuI cuHTE3a — 3TO BBICOKOTEMIIEPATYPHBIM CHHTE3
(BTC), npy KOTOPOM aTOMBI, YYACTBYIOIIIME B MPOIECCE CHUHTE3A,
HAXOJATCS B HCUOKOM COCTOSIHUU, O KOTOPOM COBPEMEHHAs HayKa,
o mmioctu Pesepdopaa u nopaa KenpBuHa, HE UMeeT HU MaJei-
IIEro NPEeACTaBIECHUS U I03TOMY OHU MOTYT CIMBAThCsl BMECTE, 00-
pa3ys aTOMBI 0oJj1ee TSHKETBIX 3J1EMEHTOB (puc.26).

[Ipu sTtom BeImEnsercss orpoMHas MouHOcTh (W), KOTOpyro

HECYT DJIEKTPOHBI. Takue mpouecchl CUH-
F \ F

Ea '.*@ Q- T€3a MOTYT UIATU TOJBKO B YCIIOBHUSAX KO-
JIOCCAIbHOTO ABJICHUS U TeMIepaType 60-

-+m+__ jee MUJUIMOHA T'PalycoB, KOTOPBIE CYIIe-
2 4 CTBYIOT B IIOBEPXHOCTHBIX CIIOSIX 3BE3]T HITH

__ B IICHTPE aTOMHOTO B3PhIBA.
- +® o B Gonee rimy0okux cimosix 3BE3N HAYT
& s IIPOLECCHl CUHTE3a DJIEMEHTApHBIX YacCTH

P28 U3 CyO’JIEMEHTapHBIX, TaK e HaXo.sd-

IUXCA B XKUJIKOM COCTOSAHUHU U UMCHOIITUX emé 60.]166 BBICOKYIO TCM-
neparypy.

[Tpu 3TOM BBIAENSAETCS MOIIHOCTH HA MOPSAIKU MPEBbIIIAIONIAST
MOIIIHOCTh CHUHTE3a I'eNts, MPOUCXOSAIIET0 Ha IOBEPXHOCTH 3BE3I.
DTO HeHaOJIoAaeMblii HAMU CBEPXBBICOKOTEMITEPATYPHBIA CHHTE3
(CBTC), KOTOpBIN MOJIJIEPKUBAECT BHICOKOTEMIIEPATYPHBIA CHHTES,
I/II[YII_II/II\/’I B MHOBCPXHOCTHBIX CJIOAX U O KOTOPOM YCIOBCUYCCTBO HC
MMEET HU MaJICUIIIET O NpCACTaBJICHUAL. . .
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CoBepIlIeHHO TOHSTHO, YTO HUKAKHX IMPOLIECCOB XOJOIHOTO
sanepHoro cuHre3a (XSIC) B mpuUpojJie CYyHIECTBOBAaTH HE MOXKET,
KpOM€, TaK Ha3bIBAEMBIX "XMMHUYECKUX" MPEBPAIICHUN WIH peak-
Ui, UAYIMIMX WHOTJA JdaKe C MOHMKEHUEM TeMIieparypbl. Tem 60-
Jiee, 9YTO y aTOMOB HET ¥ HE MOKET OBITh HUKAKUX sIZIEp.

(IIpasoa yuénvie 06 smom noka He 002a0bIEAIOMC U NOIMOMY
ouenb CULbHO 3aHAMbL OeCNI0OHBIMU NOUCKAMU IMO20 CAMO20 X0JI00H020
A0EPHO20 CUHME3Q).

B3pbiB BogopoHON GOMOBI, 3TO MPUMEP BBICOKOTEMIEPATYp-
Horo cuHte3a (BTC), npoucxosiero ¢ BbIIEIEHUEM KOJIOCCANb-
HOM MOIIIHOCTH, COMPOBOXIAEMOM 3HAYUTEIBHBIM MOBBILICHUEM
JABJICHUS U TEMIIEpaTypbl, KOTOpas MOIACPKUBAECT aTOMbI BOJIO-
poJia B 30HE PEeaKIMK B )KUIKOM COCTOSIHIH, 00yCIaBIUBasi BO3ZMOX-
HOCTb UX CIIUSIHUS B @TOMBI T'eJIHSL.

Onnako 000J109Ka BOJOPOIHON OOMOBI HE MOXKET MPOTHBOCTO-
ATh TAKOM TeMIepaType, OHa MOYTH MTHOBEHHO IUIaBUTHCS U pa3py-
H1aeTcs KoJoccajabHbIM JIaBJICHHEM B 30HEe cuHTe3a. [losTomy B pe-
aKIM¥ yCIIEBAET MPUHATh YYAaCTUE OYEHb HE3HAUUTEIIbHOE KOJINYe-
CTBO MCXOJITHOTO BEIECTBA, B HECKOJBKO JECATHIX JI0JIEH MPOIIEHTA.
[TonbITKN yYEHBIX 3aIyCTUTh PEAKIMIO CHHTE3a B KaKOW-TO 3 emep-
HOM MarHUTHOM JIOBYILIKE, KOTOpasi JOJKHA BBIAEPKUBATH OTPOM-
HOE JaBJIEHUE, [0 MEHbUIEH Mepe TaK K€ HauBHBI, KaK MOIBITKU
[IOIHATE ce0sl 3a BOJIOCHL.

EnuHCcTBEHHBIN peaibHbIM MyTh B 3TOM HaIllPaBJICHUH, 3TO HUC-
MOJIb30BAHME pEeaKLUUi CHHTE3a C YJYacTHEeM ypaHa U TSDKEIBIX
TPaHCYpPAHOBBIX AJIIEMEHTOB, TJI€ UEJIOBEYECTBO YK€ JOCTUTIIO HEKO-
TOPBIX PEATbHBIX PE3YNbTATOB. [Ipy CHHTE3€ MOJIEKYISIPHBIX COEIU-
HEHUH, BBIJICJICHUE MOITHOCTH U MOBBIIIEHUE TEMIIEpaTyphbl HE3Ha-
YUTEIBHO, TOATOMY CIUSHUS aTOMOB HE MPOUCXOJIUT, @ OHU IIPOCTO
00BeANHSIOTCS B MOJEKyNbl. OOBIYHOE IIaMsi, HallpuMep, Mpej-
CTaBJIsSIET COOOM MPOIECC CUHTE3a MOJIEKYJ TOPIOYUX BELIECTB C MO-
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JeKyJlaMU KHUCJIOPOJa, COMPOBOXKAAEMbIN OTHOCHUTEIBHO HEOOJIb-
IIMM, 10 CPAaBHEHHIO C BBICOKOTEMIIEPATYPHBIM CHHTE30M, BbIJIENE-
HUEM MOLIHOCTU ¥ HEOOJILIINM MOBBIIIEHUEM TeMIIepaTyphl.

Hetpynno npencraBuTh cede, Kakas MOXKET BbIEIUTHCS MOLI-
HOCTb, HAPUMED, TPU CHHTE3E MPOTOHA U3 CYOdJIEMEHTApHBIX Ya-
CTHII, KOTOPBIA MTPOUCXOIUT B TIYOOKUX CIIOSIX TTIOBEPXHOCTH 3BE3I.
A crnenoBatenbHO, YTOOBI "PackojOTh" MPOTOH, HYXKHO 3aTPAaTUTh
TaKyI0 OOJIBIITYI0 MOITHOCTh, KOTOPOI YeTOBEUECTBO €/1Ba JIU KOT/Aa-
HUOYIb OyneT pacnonaraTs. A MOATOMY BO3HS C aIpOHHBIM KOJLTaM-
nepom, roBops cinoBamu @DeiHMaHa, SBIsSETCS OOBIKHOBEHHBIM
HaJyBaTeJIbCTBOM.

Ilpoueccovr pacnada mamepuu ecezoa mpeodyom 3ampamal
MOWHOCMU, NOIMOMY OHU 603MOMNCHBL MOJILKO KAK C1e0CMmEus
unu nodounvie IPhekmol Kakux-mo 60nee MOUWHbBIX NPOUECCOB
cunmesa.

Hukakux oOpaTUMBIX MPOIIECCOB B MPUPOJIE HE CYIIECTBYET,
3TO Takas ke (UKIM, KaKk U BEeYHBIH nBurarens. Hampumep, mpo-
necc "pa3pymieHus" KeIe3HbIX KOHCTPYKIIMH B pe3yibTaTe KOppo-
3UH, IPEJCTaBIsIET OO0 mpoliecc cuHTe3a 6osiee CI0KHOTO Bellle-
CTBa - OKMCJIA KeJle3a, XOTS B IIKOJIaX U By3aX y HAC CO3JAI0T CO-
BEPILIEHHO MEepeBEPHYTOE MPEACTaBICHUE 00 ITOM, YBEpsis, UTO 3TO
IIPOLIECC pa3pyLIEHUs JKeJe3a.

W takumu u3Bpam€HHBIMU MIPEICTABICHUSIMI H300UITYET CO-
BpeMeHHas Hayka. J100oii mpoliecc cMHTE3a, a He TOJILKO CHHTE3a
OKHMCJIA )KeJie3a, Bceraa UAET CaMOIIPOU3BOJIBHO, C BBIIAEIEHUEM TOU
WM MHOW MOIIHOCTH B BUJE TeIia. A JUIsl TOTO, YTOObI pa3AeIuTh
BEIIIECTBO HAa COCTABIIAIOIINE 3JIEMEHTHI, IPUXOANUTCS 3aTPAyUBATh
onpeAenéHHYI0 MOLTHOCTb, UCIOJNB3YS APYroil, 0osee MpUOPUTET-
HBIM ¥ MOIIHBIN MTPOIECC CUHTE3A.

Hanpumep, nporiecc cuHTe3a yriieKUCIoro ra3a, B pe3yybrare
KOTOPOI'O yriaepoJ] OTOPBET aTOM KUCIOPOAA OT MOJEKYJIbl OKHCIIA
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Y TIPUCOCIMHHUT €T0 K cebe. DTO MPOIECChl MPOUCXOAIINE, HATTPH-
Mep, B IOMEHHBIX TTeuax. B pe3ynpTare Toro, 4To BO3HUKAIOIIHH Jie-
dbeKkT Beca MpH CHHTE3E YIJIIEKHUCIIOrO Ta3a IMPEBBIIIAeT H30BITOK
BeCa, BOSHUKAIOIIMK TPH pacrajie OKHCIa JKele3a, TO BBIACIISIO-
HIeiicss MOITHOCTU CUHTE3a C M30BITKOM XBaTaeT Ha MOKPBITHE 3a-
Tpar Ha pacraj OKHcIa.

Ecnu 661 B ipupo/ie MOT CYIIECTBOBATH CAMOTIPOU3BOIBHBIN
pacmaj, HaM He3aueM ObLIO Obl CTPOWTH JOMHBI MIIU KOHBEPTEPHI
JUTSL TIOJTYYEHMsI YMCTOTO Kelie3a MM KaKOTO-TO JPYroro MeTayuia.
Hocrarouno ObUT0 OB MOI0KIATh, KOT/A JKeJIe3Has py/ia caMa pac-
nana€Tcsl Ha YUCTOE JKeJe30, cepy, KUcaopo... Hezauem Obuto OB
MOKPBIBATH aBTOMOOMIIA aHTUKOPPO3UHHBIMH MOKPBITUSIMH. . .

IIpouecc cuHTe3a TSHKENBIX 2JIEMEHTOB B IPUPOIE UAET 10 HE-
KoToporo npenena. C pocToM aTOMHOTO YUCIIA, CHITBI IPUTSHKEHUS
MEXy DJIEMEHTApPHBIMU YaCcTHUIIAMHU, U3 KOTOPBIX COCTOUT aToM,
YMEHBIIAIOTCA U aTOM MPHUOIMKACTCA K COCTOSIHUIO, OJIM3KOMY K
KUAKOMY. YpaH, HallpuMep, B YUCTOM BHJIE MPEACTABISICT cOOO0M
MaTtepua, Jaxe 0osiee IacTUYHbIN, YeM CBHHEII.

To ecTh CHIIBI IPUTSHKEHUS YaCTHI] B aTOME ypaHa 0CIIa0JICHBI
Y OH TIPU B3aUMOJICHCTBUU C YACTUIIAMU UMEIOIIIMMH JOCTATOYHYIO
SHEPTrUI0 (CUHTE3), OH MOKET MEPEHUTH B COCTOSHUE KUAKON Karuiu,
YTO C/IeTIaeT BO3MOXKHBIM €T0 paclaj M KaK pe3yJbTaT, 3amycK Jia-
BUHHOW pPEeakIuu CHHTE3a ero OOJIOMKOB C aTOMaMH OKpY>Karolei
CpEe.bl U ATOMHOMY B3PBIBY.

CaMonpou3BOJIBHBIN paciaj] aToMa ypaHa HEBO3MOXKEH, TaK
KaK JiJIsl 5TOTO HEOOXOAMMO 3aTPaTUTh BIIOJHE OMPEIeIEHHYIO MOTII-
HOCTh, HHa4€ OH MPOCTO ObI HUKOT/Ia HE CMOT 00Pa30BaThCA.

U ero ectecTBeHHas pajiiOaKTUBHOCTH OOYCIIOBJIEHA TOJIBKO
JINIIL BHEIIHUMH BO3JIEHCTBUAMH, a HIMEHHO IMOTOKAMH KOCMHYE-
CKHUX YaCTHI], KOTOPbIC MHUIIMHPYIOT pacmajl OTJCIbHBIX aTOMOB,
COTPOBOKAAIOIIMXCS CHHTE30M C BBIOPOCOM (M3TYyYCHHEM ) YaCTHII,
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UMEIOIIUX BBICOKYIO TPOHUKAIOLIYIO clIocOOHOCTh. Eciiu Takue sie-
MEHTHI JI€JIbHO 3KPAaHUPOBATh OT JIIOOBIX U3IyYEHHUH, TO OHU MO-
I'YT XPaHUTBCS CKOJIb YTOJHO MPOJODKUTEIIBHOE BPEMs, AAXKe €CIIH
OyIyT UMETh, TaK Ha3bIBAEMYIO KpUTHUYECKYIO "Maccy". MHade ro-
BOp#, ""€CTeCTBEHHAs" paAlO0aKTUBHOCTD TSDKEIBIX 3JIEMEHTOB U pa-
JMOAKTUBHBIX M30TOIIOB - 3TO pe3yabTaT 00MOapAMPOBKH UX OBICT-
PBIMH KOCMUYE€CKUMH YaCTHIIAMHU.

CaM mporecc aTOMHOTO B3pbIBa UMEET MEXAHU3M, OTIMYAIO-
IIUICS OT OMKUCBHIBAEMOT0 B yueOHHKax (pusuku. B orcyrcrBum ¢o-
HOBOT'O U3JTy4€HUs HUKaKas LieNHasl peaklysl HUKOr/1a Obl He cMoTIJIa
HavyaThCsl U paboTa aTOMHBIX PEAKTOPOB ObliIa ObI HEBO3MOJKHA.

3a0myxeHMs], LapsIue B HayKe, y/Ke IPUBEIN K TOMY, YTO
(U3UKN MBITAIOTCS PACKOJIOTH MPOTOH, COBEPIICHHO HE MOHUMAs,
YTO YE€JI0BEUYECTBO NIOKA E1IE HE pacrojaraeT HCTOYHUKAMH MOIIIHO-
CTH, ITO3BOJISIFOIIMM PACKOJIOTh 3JIEMEHTAPHYIO YACTHILY.

OcCKoJKH, NOJy4YaroLUecs: MPpU CTOJIKHOBEHUHU IIPOTOHOB B
KoJIJTaliepe, 3TO He ero COCTaBHbIE YACTH, KaK OLIHMOOYHO M0JIaraioT
yuéHble, a BCEro JIMIIb NPUIMIILINE K HeMY JETKUe cyOaeMeHTap-
HbIE YacTHUIlbl, 00ECIICUNBAIOIINE ACUMMETPHUIO €r0 IPaBUTAIIMOH-
HOTO HOJISI.

MomHocTh He00X0aNMas! I OCYILECTBIIEHUS pacnaja Jaxe
aTOMOB T'€Jlusl, HE TOBOPSI YXKE O pacnaje MpoTOoHa, 10JKHA IIPEBbI-
II1aTh MOILITHOCTb, BBIACTISIOIIYIOCS IIPU B3PBIBE BOAOPOAHOI OOMOBI.

Jlaxxe packoIOTh AOCTaTOYHO OOJIBIION aTOM XKele3a 4elo-
BEKY I10Ka eIIE HE IO CUILY.

13. O NPOCTPAHCTBE
N BPEMEHU

W3 ompeneneHuss MaTepUH COBEPIICHHO SCHO, YTO OHA HE
HYXKJaeTcs B TAKUX CYLIHOCTAX, KaK IPOCTPAHCTBO U BpeMs. Takue
MOHSTHSI, KaK MPOCTPAHCTBO, BPEMsl, Macca, SHEPTUsl, TEMIIEpaTypa,
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JIaBJICHUE U POYEE — 3TO TOJIBKO TEPMHUHBI, TPUIYMAHHBIE JIFOIbMHU
JUTst 0003HAYEHUSI HEKOTOPBIX CBOMCTB MaTepuUHU.

Ilpocmpancmeo — 3T0 CBOWCTBO MPOTSHKEHHOCTH CaMOU Ma-
TE€PUH U TOBOPUTH O HEM B OTCYTCTBUU MaTepuH, COBEPIICHHO Oec-
CMBICIIEHHO. Marepus cama 1o cebe 1 ecTh 00beM.

HIMEHHO 3TO CBOMCTBO IPOTS)KEHHOCTU MATEPUU U JAET HAM
BO3MOYKHOCTB II€PEMEILATHCS B HEH Kyna yroaHo. Iloaromy Mbl Bee-
I/1a UMEEM BO3MOXKHOCTb CHE3UTh B COCETHIOIO IEPEBHIO, Ha 1auy,
B Typuuto, Ha JIyny...

Bpems, xak pusnyeckas CymHOCTh B MPUPOJIE BOOOIIE HE CY-
HIECTBYET, 3TO AaX€ HE CBOMCTBO MaTEPHUH, a BCETO JIMIIb CBOMCTBO
YEJI0BEUYECKOr0 CO3HAHUS 3alIOMHUHATHh KAaKHE-TO MPOMEXYTOUYHBIE
COCTOSIHUS IIPOLIECCOB.

N Bpems — 3TO cpaBHUTEIBHAA Mepa OTHOCUTEIIBHOW UHTEH-
CHUBHOCTH KaKHX-JTH00 rporeccoB. Eciiu Obl 11011 HE MIMETTH TaKOTo
CBOICTBA, KaK CO3HAHHME U MaMsTh, OHU HUKOTJA ObI HE M300penu
TaKOI'0 IIOHATHS, KaK BPEMS U CKOPOCTb.

W3mepeHnne BpeMeHH! — 3TO CPaBHEHUE JUIUTEIIBHOCTH KaKOTO-
aubo Tporecca ¢ IUTEIBHOCTBIO JTFOOOTO MPOM3BOJIBLHOTO TPO-
1ecca, IPUHATOrO 3a HTAJIOH.

B Haiem ciydae ¢ IMTEIbHOCTBIO TOBOPOTAa 3€EMJIM BOKPYT
cBoelt ocH. [Ipnuém 3TaioHOM MOKET OBITH TOJIBKO MEPHOANYECKHI
IIPOLIECC, TOTOMY UTO CPAaBHEHHE HENMPEPBIBHBIX JIMHEWHBIX MIPOLIEC-
COB — HEBO3MOKHO. OTCIO/1a JIOTUYECKU BBITEKAET HEBO3MOKHOCTh
CYIIECTBOBaHMS TaKOM (PU3MUECKOW KaTeropuu, Kak BpeMs, BO-
oOmre.

Cnedoseamenvno, 6 npupooe Hem @pemMeHu U Mamepus cy-
ujecmeyem 6 6e4HO OJ1AUeMCA HACMOAUEM.

Pa3nuuHoe TeueHre BpeMEeHH B pa3HbIX CUCTEMAX OTCUYETA MO
JDKEHAYYHOH TEOpUH OTHOCHUTEIBHOCTH IMpEACTaBsieT co0oil Open
YUCTEUIIEN BObI, KOTOPBIA CTAHOBUTCS OYEBUIHBIM, CTOUT TOJIBKO
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nmonpoOoBaTh OCMBICIUTE YTBEPXKAEHUE, uTO: "B cucreme A mpoxo-
IUT OOJIBIIIE BPEMEHH, YeM B cucteme b, 3a 01HO 1 TO ke Bpems .

Bbonee Toro, cucremsl ¢ 3aMeIJICHHBIM HJIM YCKOPEHHBIM Te-
YEeHHEM BPEMEHHU, JI0JKHBI ObLIIN ObI MCue3aTh U3 BUIY, TaK KaK He-
BO3MOXXHO BUJETh OJHOBPEMEHHO MPOIILIOE U OyayIiee.

J1ist TOrO, 9TOOBI BO3BPATUTCS HA3a[ K MPOIILJIOMY COCTOSTHUIO
Kakoro-1ubo mporiecca, ero HeoOXOaUMO 3aIyCTUTh B 0OpPaTHOM
HaIpaBJIE€HUH, YTO COBEPILIEHHO HEBO3MOXKHO, TaK KaK 3TO MPOTUBO-
pEUUT BTOPOMY Havasly TEPMOJUHAMUKH.

A crnenoBaTenbHO, Takas Qu3ndeckas KaTeropus, Kak BpeMms,
B MIPUPOJIE HEBO3MOKHA U MEpPEMEILIEHNE B MPOILIOe UK Oyayiiee
BO3MO>KHO JIMILIb B HAllIEeM BOOOpaXeHUH U B (haHTACTHUECKUX pac-
CKazax.

14. O JBM)KEHUU
HEBECHBIX TEJI

Ha pucynke (pue.27) nmokasaHo IBHXKEHHE CIYTHUKA S 1O

;T —— AIUNTUYECKON opoure.
. e

/f’f \\\\.\ opouta | Haubomnee ecrecTBEHHBIMH ISt
v,

ABWIKCHUA CITYTHUKOB U IIJIAHCT

‘l
\. ) ar, SIBJISIFOTCSL  KPYTOBBIE OPOHTHI,
opbuta

1€ ABWKEHUE MPOUCXOIUT II0
yrosan Jf' o

4§ : / OKBUITOTEHIIMAJIBHON TPaeKTO-
_FE_:,’A o

— < puH, He HapylIaeMON HUKaKUM

¥ BO3MYIICHUSIMHU U HE TpeOy-

IOIIIEEe 3aTpaT PHEPTUH.
(Cnymuuk, osuxcyuwquiica no Kpyzoeoii opoume, 6 0eKapmoeoii

Puc.27

cucmeme KOOPOUHAM YUACMEYEm 00HOBPDEMEHHO 8 08YX OBUNCCHUSX,
20pU30HmMAnNbHO no Kacameavhou ¢ 1-ii kocmuueckoit V, ona dannoit
naaHemosl, CKOPOCHIbIO U C60000HO RAOAA 6ePMUKAIbHO, OO Oell-
cmeuem ZpasumayuOHHbIX CUl eé npumsadxicenun. B pezynomame smozo
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08UIICEHUSL, 8 KANCOBLIL MOMEHM 6PEMEHU PACCIMOAHUE O CHYMHUKA 00
YeHmpa naanemsl NOCMOAHHO.)

B nonapnoit cucreme xoopauHat 310 OyneT ABHKEHHUE IO
SKBUMOTEHIIMAIBHOW TPACKTOPUHU, PAANYC KOTOPOM MOCTOSHEH
(R=const). IIpu 3TOM HMKAaKOro M3MEHEHHUS I'PAaBUTALMOHHBIX I10-
TEHLIMAJIOB, IEUCTBYIOLIMUX HA CIYTHUK HAa BCEU TPACKTOPUU JABUKE-
HUS, HE TPOUCXOJIUT.

W nosToMy mpu mouTH MOJTHOM OTCYTCTBUU COMPOTUBIICHUS
Cpenbl, CITYTHUK WJIH IJIAHETa MOT'YT ABUTAaThCS 110 TPAEKTOPUHU PAB-
HOT'O NOTEHIMAJIA OYEHb U OYEHB JOJITO.

HNMeHHO nmyTaHuIa ¢ 1eKapTOBBIMUA KOOPINHATAMHU U IIPUBO-
JTUT K TOMY, UTO Y4EHbIE HE B COCTOSIHUM O0BSCHUTH TAKUX MTPOCTHIX
BeIlleH, KaK HaIpuMep, Mpereccust opouThl MepKypus.

JIBIDKEHHE 10 SJUTUNTUYECKON OpOUTE HECKOJIBKO OTIMYa-
ercs. [Ipu ABMKEHUU CIyTHUKA U3 amores Mo y4acTKy A Ha HEro
NeHCTBYeT cuiia, 00yCIOBICHHASI Pa3HOCTHIO TPAaBUTAIMOHHBIX TI0-
TeHIManoB AR1, KOTOpasi, IPEBbIIIas TOPU3OHTAIBHYIO CKOPOCTh V,
OTKJIOHSIET CITYTHHUK, 3aCTaBJIsAsl €ro ABUrarhbes no kpusout C. B mne-
purenuu, Ha0OOPOT, €ro TOPU3OHTATIbHASI CKOPOCTh V MpPEBBILIAET
CUITY, 00YCJIOBIICHHYIO Pa3HOCTHIO TPABUTAIIMOHHBIX MMOTEHIINAIOB
AR2, 13-3a 4ero, BbIXOs Ha y4acToK B, CyTHHK ABUXETCS IO KpH-
Boi D.

B pe3ynbTare 3THX cCMENIEHU, BEI3BAaHHBIX PA3HOCTHIO CKO-
pocTeii Ha ydacTkax A u B, annmuntuueckast opOuTa moBopaunBaeTCs
(mpeneccupyeT) B CTOPOHY NPOTUBOMOJIOKHYIO HAMPABJICHUIO Bpa-
IICHUS CIIyTHUKA. DTa JIMHEHHAs Mpereccust IPUBOANT K "00KaThI-
BaHMIO" (hOKyca 3JUIMIICA BOKPYT IIEHTpa IJIAHEThl U MEAJICHHOM
ABOJTIOIIMHU AJUTUNTHYECKON OPOUTHI B KPYTOBYIO.

MexaHu3M 3TOH 3BOJIOIUHM JOCTATOYHO MPOCTO OOBSICHS-
eTCs B ITOJIIPHOM CUCTEeMe KoopauHaT. Bo3HuKaronas B pe3yJsbrare
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OTKJIOHEHMS TPAEKTOPHUH OT 3KBUIOTEHLIUAIBHOM, PA3HOCTh IPABU-
TallMOHHOTO MOTEHIIMAJIA, IPUBOJNUT K BOZBHUKHOBEHUIO CHJI, KOTO-
pBI€ CTPEMSATCS BOCCTAHOBUTH KPYTOBYIO OPOUTY.

[IpockakuBas TOUKY OKPY>KHOCTH C HYJIEBOM pa3HOCTHIO T10-
TEHLIMAJIOB, CIYTHUK OTKJIOHSIETCSI B IPOTUBOIIOJIOKHYIO CTOPOHY,
YTO OMNSATh XK€ NPUBOJAUT K BO3HHUKHOBEHUIO IPOTHUBOIOIOKHO
HATIPABIEHHOW Pa3HOCTH MOTCHIIMAJIOB U K KOJEOAHUSIM TPACKTO-
pUH OpOUTEHI.

B pesynbrare 3aTyxaHusi 3TUX KojeOaHUM, HIIUITUYECKAs
opOUTa 3BOIOIMOHUPYET B KpyroByto. Kpome Toro, HecoBnaaeHue
IJIOCKOCTH OPOUTHI C TUaMETPaIbHOM MIOCKOCTBIO ITUIAHETHI, IPU-
BOJUT €IIE U K BOBHUKHOBEHUIO YIJIOBOM MPELECCUH, KOTOpas Tak
K€ ToJ1 AICCTBUEM U3MEHSIOIIEHCS Pa3HOCTH TPABUTALIMOHHBIX T10-
TEHILIMAJIOB, TOCTETICHHO BHIPAaBHUBAETCS.

HMeHHO U3-32 HECOBMAACHUS TUIOCKOCTH OPOUTHI CITyTHUKA
C AMaMeTPaIbHON IMJIOCKOCTBIO IUIAHETHI, CIYTHUK OMHUCHIBAECT CH-
HYCOUJIAJIbHYIO KPUBYIO Ha €€ moBepXHocTU. CTporo roBopsi, CyT-
HUK JIBUKETCS JJaKe HE 10 SJUIUIITHYECKON OpOuTe, a o HEKOTOPOH,
OJIM3KOM K AJUIMIICY OBAJIbHOW TPAEKTOPHUH, MO ACHCTBHUEM MOCTO-
SHHOTO U3MEHEHUs 2PAGUMAUUOHHBIX NOMEHUUAI06 HA PA3IINY-
HBIX €€ yJacTKax.

JIBUTaThCS 10 KPUBOW OJIM3KON K 3JUIUICY, CITyTHHK MOYKET
TOJIBKO B TOM CJIy4ae, €CIIU TATOTEIOIIEE TEJI0, BOKPYT KOTOPOTO OH
JBUKETCS, HE HAXOJAUTCS HU B OJJHOM U3 (DOKYCOB ITOM SIUIUTITHYE-
CKOH KpuBOMH. 3akoHbl Keriepa onuchIBaIOT, Kak IBUKYTCS KOCMU-
YEeCKHE TeNa, HO He OOBICHSIOT IPUYKH, IOYEMY OHH TaK JIBUKYTCS.
[Toromy 4TO 3TO Aa’ke U HE 3aKOHBI, a TPOCTask KOHCTaTanus Gakra.
Cam Kenuiep cunrtai, 4To MJIaHETHI ABUKYT aHTEIbI. . .

N ecnu xu3Hp Ha 3emiie M0 NAJIEOHTOJIOITMYECKUM JTAHHBIM
HAaCUYUTBIBAET OKOJIO YETHIPEX MUJUIMAPJIOB JIET, TO 3TO 3HAUUT, YTO
YeThlpe MIJUTHApAA JIET Ha3zaJ opOUTa HaIlel TUIaHeTHl ke Oblia
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O4YeHb ONM3Ka K KpyroBoil. Ha mumanerax, IBMKYIIMXCS 1O OBajlb-
HBIM OpOUTaM C OOJIBIIIMM PKCIIEHTPUCUTETOM CYIIECTBOBaHHUE "HKH-
BBIX" OpPraHU3MOB HEBO3MOJKHO, B CHUJTy MEHSIOIIMUXCS B OOJBIITUX
npejenax IpUPOAHBIX YCIOBUHN IIPH MEPEX0/1e U3 Nepurenus B ade-
Uit 1 00paTHO.

A Temepb HECKOJBKO CIOB 00 MCKYCCTBEHHBIX CITyTHHKAX
3emmnu. UckyccrBennbie cnyTHuku 3emian (MC3) nerator 0ObI9HO
Ha Hebonpmux BeicoTax 400 -600 KMIOMETPOB, TJe CHIIa IPUTSHKE-
HHS IOCTAaTOYHO BEJIHUKA.

HeBecoMocTh KOTOpasi BOBHUKAET HA CIyTHUKE, HEBECOMO-
CTBIO B IIOJTHOM CMBICJIE HE SBJISICTCS. DTO JIUIIH UILTIO3HS, 00YCIIOB-
JIeHHAsi CBOOOIHBIM TAJICHUEM CIyTHHKA TOJ JIEHCTBUEM €ro CO0-
CTBEHHOTO BeCa, KaK B OTOPBABIIEMCS JTU(PTE WIH B CAMOJIETE, MH-
KUPYIOIIEM IO MapaboIniecKoil TpaeKTOpHUH.

[ToaToMy 4TOOBI HE yINAacTh, CHYTHUK TOJIKEH UMETh TOPH-
30HTAJIBHYIO COCTaBJISIONIYI0O CKOPOCTH PaBHYIO, TaK Ha3bIBa€MO,
nepBor kKocMuueckor. Hactosinias HEBECOMOCTh MOXKET CYIECTBO-
BaTh TOJIBKO Ha BBICOTE MPEBBIIIAIONIEH paANyC IUIAHETHI, TAE €€
CHJIa TATOTCHUS CTAHOBHUTCS HUYTOXKHOM U T /i€, COOCTBEHHO U HAYH-
HAETCsl OTKPBITHIN KOCMOC.

Oto BeIcoTa 6300 KHUIOMETpPOB U Oosiee. Ha Takux opburax
TOPU30HTANIbHAS CKOPOCTh CITyTHHKA MOXET OBbITh JaXke HyJeBol. B
CJIy4yae COBIIa/ICHMsI HAMPAaBJICHUS BPAIICHUS! CIYTHHUKA C HaIlpaBJie-
HUEM BpalleHus] 3eMIIH, er0 yrioBas CKOPOCTh OyneT paBHA yIiio-
BOM CKOPOCTHU CYTOUHOI'O BPAIICHUS IJIAHETHI U CITYTHUK MOXET BH-
CeTh HaJ JTI000M €€ TOUKOM HenmoaBMXHO. Y mogo0HbIe OpOUTHI T1O-
JYYWJIM HA3BAaHUE I€OCTAllMOHAPHBIX.

O Toukax Jlanrpaxa

Henonumanue y4€HbIMU CYTH SIBICHMSI TPAaBUTALMH, a TaK
e HeJIeNoe JIOMYyILEHUE, YTO JiBa HEOECHBIX Tella, He UMEIOIINX Ma-
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TEpUaNbHOMN CBSI3U, MOTYT BpAIllaThCsl BOKPYT KAKOro-TO MU(UUe-
CKOT'0 LIEHTPA Macc, MPUBEJIO K U3MBIIUIEHUIO HEKUX TOYEK JInOpa-
IIUH, B KOTOPBIX TPEThE TEJI0, HAXOAIIEECs B ITON CUCTEME, HETIO-
JIBIDKHO OTHOCHUTEJIBHO JIBYX JAPYTHX.

Touka C (puc.28), B KOTOPOH CHUJIBI TPABUTALIMU JIBYX KOC-

MHYCCKUX TCJI YPAaBHOBCIICHBI OTHO-
CUTCJIBHO TPCTLCTO, JICKUT Ha MpA-
MOM, COEOUHSIOIIEH LEHTPHl JBYX
ATUX TN M HAXOAIICIHCS HA PacCTOsI-
HUSAX OT ATHX TEJI, ONPEIEIIEMbIX CO-

opbira B OTHOIIIEHHEM KyOOB UX paJlycoB, KO-
Pac 28 TOpBIE MOXKHO OMpEAeauTh 1o (op-

MyJIe:
Sa=(Sp*Ra®)/Rp3. rie
R - paouycor nebecnvix mern,
S — paccmosinus medxncoy Humu.

DTO TOYKA HEYCTOMYMBOTO PAaBHOBECHSI, KaK Ha BEPIIIUHE KO-
HyCa WIN Ha IPaHu MPU3MBI U TEJIO JBUXKYIIEECs 110 OpOUTe, MPOXO0-
JISIIEN Yepes 9Ty TOUKY, THO0 OCTAaHETCsl Ha OpOUTE BOKPYT Tema A,
6o Oyzaer 3axBadeHo TesioM B u mpeBpaTUTCS B €0 CITyTHHUK.

15. O CTPOEHHUU U OBPA3OBAHUN
HEBECHBIX TEJI

OcHOBBIBasiICh Ha Hay4HbIX JaHHBIX U OCOOEHHOCTSIX (U3U-
YECKUX B3aUMOJICUCTBUN MaTepuaibHBIX OOBEKTOB MOXKHO JIETKO
HOCTPOUTH JIOTUYECKH HENPOTHBOPEUHUBYIO TEOPHUIO, OOBACHSIIO-
I1yI0 OOJIBIIIMHCTBO SIBJICHUN B KOCMOCE.
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Bo-niepBbIX, HIKaKoTo OOJBIITOTO B3phIBa HE OBLIO U OBITH HE
MOIJIO - TBOPEHUE MATEPUU W3 HUYETO MPOCTUTEIBHO TOJIBKO IS
OMOJICHCKUX CKA30K, a HE JUIsl HAYYHBIX TEOPHH.

Bcenennas — 3To maTepus, oHa fe3HauaibHa U 0eCKOHEeYHA.
Marepus cymiecTBoBalia BCerja U Bceraa Oyer cyiiecTBoBars. Hu-
KaKuX MPUYMH €€ BOSHUKHOBEHHUS, HET M HUKOr1a He Obu1o. E€ 3Bo-
JOLUA UIOET O NPOCTOM CXEME HENPEPBIBHOTO YCAONCHEHUA
CMPYKmypbl, COTJIACHO MPHUHLHUITY BO3PACTAHUS SHTPONUU U BTO-
pOMY 3aKOHY TEPMOJAMHAMHUKH.

Teopus 60onvu020 63pviea OCHOBaHA HA HEBEPHOM MTOHHMa-
HUM, IPUYHMHBI TaK HA3bIBAEMOTO "KPACHOT'O CMEILICHHS", KOTOPOU
ommbOo4YHO cumTaroT 3dext Jlonmaepa, oOyCIOBICHHBINA yaie-
HHUEM KOCMHYECKHX O0OBCKTOB OT HAOJII01aTeIIsl.

Hpumeuanue! Booouie-mo ecnu ouensv 00120 HabI0OAmMs 34 co-
CHOAHUEM HPUPOObL MONHCHO NPUIIIMU K COBEPULEHHO NAPAOOKCATIbHOMY
661600y, Umo eemep O0yem, nOMomy Ymo oepesvs Kauaiomcsa. H oasxce
MOICHO J1€2KO HAUMU ONbIMHOE nodmeepmdenue IMO20 A61€HUA. ,ZIO-
Cmamo4no npocmo nomaxambsp 8CMKOIL neped JAUUOM, umoonl ouy-
mump osuricenue 6030yxa. Bom na smom aocyponom npunyune meope-
MuKu U nocmpouiu C60r0 meopuro 38é30006pa303anuﬂ.

NMeHHO Ha 3KCTpamnoJilii 3TOr0 HECYIIECTBYIOIIETO pac-
IIUPEHHS BCEJICHHOM BBICTPOEHA TEOPHUS OOJBIIIOTO B3phIBA M COOT-
BETCTBEHHO, BhIUKcIieH €€ "Bo3pacT”. Kak yxe ObIJI0 CKa3aHO BHIIIIE,
TO00bIE KOCMHUYECKHE OOBEKTHI 3TO IMYCTOTENbIe O00pa3oBaHUS,
c(hopMHUPOBABIIKECS B YCIOBUSIX HEBECOMOCTH.

Cyns 1o moOTOKY M3Jy4EeHHs] KOJOCCAJTbHOW MOIIHOCTH, B
ryouHe 000J04YeK 3BE3J, HAXOMSIIUXCS B OYEHb ropsdeM 'pac-
MJIaBJICHHOM" COCTOSIHUU, UAYT MPOLIECCH CHHTE3a aTOMOB pa3iny-
HBIX 3JIEMEHTOB IMEPUOAMYECKON CHUCTEMBI M3 3JIEMEHTapHBIX 4Ya-
CTHII.

Jlerkue nmpoayKThl 3TOr0 CUHTE3a B BUJIE CMECH DJIEMEHTap-
HBIX YaCTHUIl U aTOMOB Pa3JIUYHBIX 3JIEMEHTOB, BOJIOPO/IA, TEIUs U
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HEKOTOPBIX JPYIHX, BCIUIBIBAs CKBO3b XKHIKYIO 000JI09Ky, hopMu-
PYIOT ra3oByI0 aTMocdepy 3Be31bl, BEpXHHE CIION KOTOPOH, B Cle/-
CTBHU OOJBIION aCHMMETPHH T'PAaBUTALIMOHHBIX TTOJICH aTOMOB U 3a-
PSDKEHHBIX YacTHII, UX 00pa3yIoInX, C OTPOMHOM CKOPOCTBIO HCTe-
KalOT B KOCMUYECKOE ITPOCTPAHCTBO B BUJE "3BE3THOrO BeTpa'.

A Tak Kak 3Be3/1a peICcTaBisieT co0oii (puc.29) mycrorenoe
o0Opa3oBaHue, B LIEHTPE KOTOPOTO BaKyyM, TO MPOAYKTHl CHHTE3a

npoTy6epaHey TaKk XE HCTC-
HapyxHas xpomocdepa KaroT " BO
HapyKHas knakas obonoyka BHYTpEHHEE

o6onoyka us
cy6aneMeHTapHbIX HacThL IIPOCTPAHCTBO
BHYTPEHHSIS KMaKasA 0BONOoYK: 3BE€31bI, CIIO-

COOCTBYSl  TIO-
BBIIIIEHUIO B
HEH BHYTpEH-
HEro JaBJICHMUS.

Nuorma B pe-

Pro.29 3ynbTare Mpo-
phIBa HapyKHON 000JIOUKH MPOJIYKTHl CHHTE3a BHIOPACHIBAIOTCS B
KOCMHUYECKOEe IPOCTPAHCTBO B BUE MPOTYyOEpaHIIeB.

Ho kxak To1pK0, B pe3yIbTaTe OCThIBAaHHS 000JIOUKH M HAKOII-
JICHUS B HEW TSOKENBIX AJIEMEHTOB, BHYTPEHHE J1aBJICHUE MPEBBICUT
HEKOTOPYIO KPUTUYECKYIO BEIUYMHY, OHO Pa3opBET OOOJOUKY H
pa3dpocaeT CKOMMBINYIOCS BHYTPH HEE MaTepUIO B OKpYXKarollee
IPOCTPAHCTBO B BUE FOPSYMX Karellb, 0 KacaTelIbHbIM, IPEBPATHB
TakUM 00pa3oM, 3B€3/ly B CBEPXHOBYIO.

OTU Karum, pas3yieTasch Mo KacaTelbHBIM U (OpPMUPYSCH B
YCIIOBUSAX KOCMUYECKOM HEBECOMOCTH CBOMMHU MOJISIMU TATOTEHUS B
0oJIbIINME U MaJIble IAPUKH, 00Pa3yIOT MIaHEThl, KOTOPbIE IBUTAsICh
B TPaBUTALIMOHHOM I10JI€ 3B€3/Ibl IPUOOPETAIOT BPAIIATEIbHBIA MO-
MEHT.
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BonHOBBIMM B3aMMOJEHCTBUAMM C TPAaBUTALMOHHBIM IIO-
JIeM 3B€3/1bl, OHH TIOCTENEHHO CTa0MIIM3UPYIOTCS Ha AILTUITHYECKUX
opbutax Bokpyr He€. Ho m3-3a OONbIIMX HAYaJbHBIX JIUHEUHBIX U
YIJIOBBIX MPELecCuil JUTMITUYECKUX OPOUT, CYIIECTBYET OOJIbIIast
BEPOSATHOCTH UX MEPECEUCHHUS U CTOJIKHOBEHUH TUTAHET Ha OpOUTAaX.

Ecnn cronknyBuImecs miaaHEThl JOCTATOYHO TOpPSYH, OHU
MPOCTO CIIMBAIOTCS B OJHY OOJBIIYIO, & €CIU YK€ OCTBIBIIHE, TO
pacKaibIBalOTCS HA YaCcTH, U3 KOTOPBIX 00pa3yIoTCs Pa3InyHBIC MO-
sca acTepousoB. YacTh 3THX OOJOMKOB, MOJYYHBIIMX OOJBIIYIO
Ha4aJIbHYIO CKOPOCTh, MOTYT IIPEBPATUTCS] B KOMETHI.

HeGonpmue, emé Kuakue Karum MOTYT OBITh "3axBayeHbI"
IPaBUTALMOHHBIMU TOJSMHU OoJiee KPYMHBIX U IPEBpATATCS B HX
CHyTHHKH. Tak Kak Bce IUIaHEThl 00pa3yroTcs U3 OpbI3T 000I0UKH
3BE€3/1bl MIPAKTUUYECKH OJTHOBPEMEHHO M B HMX HMIYT OJIHU U TE€ KE
IPOIIECCHl CUHTE3a, TO UX "XMMHUYECKHI" cocTaB OyAeT pa3anyaTbCs
OYEHb HE3HAYUTENBHO.

Ha npotspkeHnr MHOTUX MWUIAAPAOB JIET, SJTUITUYECKUE
OpOUTHI TUTAaHET HEM30EKHO SBOITIOIUOHUPYIOT B KPYTOBBIE, YTO U
HaOJIIOIaeTCsl B COJIHEYHOM CHUCTeMe B HacTosimiee Bpems. Heznauu-
TEIbHBIA SKCIEHTPUCUTET IUIAHETApHBIX OPOUT — 3TO CBUJIETEINb-
CTBO IPOLIECCOB, MPOUCIIEAIINX B T€ JAIEKUE BPEMEHA.

Bpaimasice BOKpyT 3Be€3/1bl, IIJIAHETHI TOCTETIEHHO OCTHIBAIOT
Y Ha HUX MOSIBIISIOTCS YCIOBUS JJIsl HU3KOTEMIIEPATyPHOTO CUHTE3a
[ri1.9] pa3nuyHBIX OPraHUYECKUX COEOUHEHMM, KOTOpBIE 4Yepes
COTHU MUJUIMOHOB JIET 00Pa3yIOT PACTUTEIbHBINA U KUBOTHBIN MHP.
A Ha 3Be3]Ie TeM BPEMEHEM Pa3BUBACTCS CIECAYIOIIUNA IUKIL.

Ecnu 3Be31a noctatoyHo Oosnbias, TO MPEX]IE YeM OCTHITh
OHA MOJKET MEPEKUTh HECKOJIbKO TAKUX B3PHIBOB, XOTS MacIITaObI
U TIEPUO/IBI X C KaXIbIM pa3oM OyAyT yMEHBILIAThCS.

N ecnu Ha HEKOTOPBIX TUIAHETAX 3TOW 3BE3IHOU CUCTEMBI K
TOMY BPEMEHH YCIICIOT COPMUPOBATHCS Pa3yMHBIE OPTaHU3MBI, TO
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JUTSL HUX 9TO OYyZAeT Mpe/ICTaBIsATh ONpeaeIEHHYIO onacHOCTh. Harte
ConHile yxe mpoIuio TaKou IUKJI.

U Bo3MOKHO, 4TO HE oquH. BiojiHe MOXXET CTaThLCS, UTO 3€M-
JSH KIET emé HedTo nmojoOHoe. EquHCTBEHHOE yTelleHUe B TOM,
YTO YEJIOBEUYECTBO K TOMY BPEMEHH CMOXET HAUTH pealibHBIN CIO-
co0 m3bexars rubenn. CHHTE3 DIIEMEHTOB IMEPUOTUYECKON Tab-
JUIBI U UX COCNUHEHUH, TIPOJOIKACTCS B TOPSUEM CII0€ 000T0UKH
MJIAHETHI U B HACTOSAILEE BPEMSI.

Tam B rimyOrHE 36MHOM KOPBI B pacilyIaBIEHHON MaHTHH, €111¢
MIPOJIOJDKAIOTCS TIPOIIECChl CUHTE3a [11.9] OOJIBITMHCTBA JIIEMEHTOB
NEPUOANYECKON CUCTEMBI — JKeJe3a, KalbIIHs, KUCIOPOa, a TaK ke
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHM - MeTaHa, HeTH, KAMEHHOTO
YIS ¥ IPYTHX, YTO MPUBOAMT K MOBBINICHUIO B HEH TaBICHUS.

B pesynbTaTe 3100 ropsiurie npoIyKThl CHHTE3a YacTo Mpo-
i pBIBAIOTCA CKBO3b

u3BEpKEHWe ByNKaHa

BHCIIHIOO 3CM-

TMOCChepa HapyXHas

HYIO KOpY B aTMO-
chepy B BUIE U3-
BEP)KCHUN BYJIKa-
HOB. A HUX NPOpPHIB

BO BHYTPCHHIOIO
Paspea ssunoro ITIOJIOCTh IIJIAHCTHI

wapa.

3emHas Kopa BHyTpe

MPUBOJIUT K OMYyC-
KaHUIO  y4acTKa
BHEIITHEW KOpBl M BO3HUKHOBEHHUIO B HEW KOJIeOaHWH, TPOSBISIO-
muxcs B Bue 3emierpscenuit (puc.30).

Pwuc.30

OnpenenuTh MyCcTOTEI0CTh 36MHOTO IIapa, HalpuMep, yib-
TPa3BYKOBBIMH WJI CECMUYECKUMHU KOJICOAHUSIMU, BEChMa 3aTPY/I-
HUTEJIbHO, TaK KaK UMEIOIIMNCA B KOPE PACILIABICHHBIN >KUIKUAN
CJION M OOJIBIIIOE KOJIMYECTBO BOJBI HAa MOBEPXHOCTU B BUJE OKea-
HOB, 9T KoyieOaHus 3P PEKTUBHO racsT.
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A BoT mycToTenocTh JIyHbI, Kak 1aBHO OCTBIBILIETO TBEPAOTO
nrapa Mpo30HIMPOBATh OYEHb Jerko. OHA 3BEHUT JOBOJIBHO IPO-
JOJKUTENIbHOE BpeMsl, KaK KOJOKOJ, YTO U MOCITYKHIO MPUYMHON
MOSIBJIICHUS TUIOTE3bI 00 €€ NCKYCCTBEHHOM MPOUCXOXKACHHUH.

U tak xak 3emis u JlyHa o6pa3zoBanuch U3 OpbI3r B30pBaB-
nierocst CosHIIa OJIHOBPEMEHHO, €CTh BEPOSITHOCTH TOTO, YTO BO
BHYTpeHHEl nojoctu JIyHBI CyLIECTBYET AOBOJIBHO Pa3pe’KeHHas
atMocdepa. [Tostomy mpu ocBoeHun JIyHbI, 4eIOBEKY BO3MOXKHO
npuAETCs 00yCTpanBaThCs Ha BHYTPEHHEH CTOPOHE €€ 000JIOUKH.

Bo BHyTpeHHEH MOJIOCTH 3€MHOr0 Iapa IapCTBYET ajicKas
Kapa u abCoNIOTHAs TEMHOTA, JIMIIh M3pEAKa Hapyliaemas Oarpo-
BBIMH CIIOJIOXaMU HW3BEPKEHUM BHYTPEHHUX BYJKaHOB. C 3TOM
TOYKH 3peHus, FOmurep, umeronuii oueHs 00110 00BeM, emé He
yCIIeN CUJIBHO OCTBITh U MPEACTABISAET OO0l TOBOJIBHO TOPSUYIO
KaIUTI0 MaTepHH, U3TYJaloNIyt0 ropa3io 0oJbIle YHEPTUH, YEM T10-
ny4aet e€ ot ConHua.

U xots mporecc 00pazoBaHMs CaMUX 3BE3] — ITO JIeNa yKe
JTAaBHO MUHYBIIUX JHEW, HO Mbl JJOTHYECKH MOXEM MPEIOJIOKUTD,
YTO OH JOJI’KEH B TOUHOCTH MOBTOPSITH IpoIecC 00pa3oBaHUs IIa-
HET, TOJIBKO B 00JIee TPaHIMO3HBIX MacITadax.

OrpomHasi IpOTO3BE3/1a, COCTOsIIIAs U3 KAKUX-TO CyOdJie-
MEHTApPHBIX YaCTHUL, IPOXOAs, B Pe3yJIbTaTe MIPoOLiecca CHHTE3a aHa-
JIOTMYHBIA LMK Pa3BUTH, B3PBIBACTCA M U3 OpBI3T €€ 000JI0UKH
dbopmMHpyIOTCSl 3BE3/1bl OBAJBHON TaJlaKTHUKH, KOTOpas Bpallasch,
IIOCTENIEHHO NPEBPALLAETCS B CIIUPANIBHYIO.

Hpumeuanue! To, umo acmpoguzuku owudéo0uHO cuumaiom
memHOou mamepueii, 3M0O 36e30bl U 2A1AKMUKU 00pPA308AHHbIE MaNe-
pueﬁ C NOLOIHCUMENILHOTL acummempueﬂ, U3JIyYeHUsl KOmopuolxX HU Hauwiu
2naza, HU Hawu NPUOOPLl BOCHPUHAMYL He cnocodnvl. H Komopele
MOIHCHO OOHAPYHCUMb UL NO KOCEEHHBIM NPUZHAKAM.

Takum oOpa3om, Teopur 00pa3oBaHUs 3BE3 U3 MEK3BE3-
HOTO Ta3a, BbIAYMaHHbIE TEHUSMU TEOPETUUYECKOW (PU3UKU, MATKO
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rOBOPS JDKEHAYYHBI U 3aTMEBAIOT CBOEH TUIYMOCTHIO PAacCKa3bl U3-
BECTHOTO CBOEH HEBEPOSTHOW MpaBIMBOCTHIO, OapoHa MroHXray-
3€Ha.

C TOYKM 3peHMS] HACTOSIIEH TEOPHUM, €IWHCTBECHHAs ILIa-
HETa, JOCTOMHAs MPUCTATHLHOTO BHUMAHMS YelloBeYecTBa — 3TO Be-
Hepa. Bce ocranbHBIE TUTaHETHI M1 YeJOoBEeUeCTBa Oecrepcrek-
THUBHBI.

ITo mepe octeiBanus CosHIA U IIAHET, Yepe3 3-5 Muiuap-
JI0B JIeT Ha BeHepe BO3ZHUKHYT yCIOBUS 11 KOM(POPTHOTO MPOKHU-
BaHMs 4denoBeka. [loaTtomy mmeHHo Benepa mpencraBiser coOoid
UJeaNbHbIN MIanaapM 1Jis epeceeHus YeI0BeuecTBa n3-3a yxXy/-
IIEHUS YCIIOBUM MPOKUBAHUS HA OCTHIBAIOIICH 3emuie.

MunnuapnoB 10-15 neT uenoBedecTBO CMOXKET KUTh Ha Be-
HEpe U MOABICKUBATH JJIsI IEPECEJICHUS] IPYTYIO 3BE3THYIO CUCTEMY,
MOTOMY UYTO 4e€pe3 3TO BpeMmsi, u-3a ocThiBaHUs COJIHIIA, KaK YKe
OBLJIIO CKa3aHO BHIIIIE, CYMIECTBYET pealibHas OMAaCHOCTh €r0 B3phIBa
Y TIPEBpAILCHHs B CBEPXHOBYIO 3BE31Y.

Tak 4To B 3amace y 4eaoBeYeCTBa €CTh npuMepHO 20 MuI-
JUapIoB JeT O60JIee WM MEHEE CTIOKOMHON KU3HH.

16. O BTOPOM HAYAIJIE
TEPMOJUHAMMUKHA
N UMMYHUTETE

Bropoii 3akoH TepMOIUHAMMKH, CHOPMYITHUPOBAHHBIN IS
OO0BSICHEHUS! TEPMOJUHAMUYECKUX MPOIIECCOB, ABISAETCS, MO CYTH,
OCHOBHBIM U €IMHCTBEHHBIM ()YHAaMEHTAILHBIM 3aKOHOM, 10 KOTO-
poMy B3auMOZACUCTBYET Marepus. POpMYIMpPOBKa €ro TOCTATOYHO
IpocTa Ul MOHMMAHMs, HO HECMOTpPS. Ha 3TO, OYEHb MHOIHE 3a-
TPYAHAIOTCSA OOBSICHUTH ero cMbici. Camast TouHas ero popmyiu-
poBKa TakoBa: "Terio Bcerga nepexoauT TOAbBKO OT TOPSAYEro Tena
K XOJIOJHOMY ¥ HUKOTIa HA000poT".
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JIeCTBUTENBHO, €CIM OCTAaBUTh CTaKaH C FOPSAYUM YaeM Ha
CTOJIE, Uepe3 HEKOTOPOE BpEMs €ro TeMIlepaTypa CpaBHAETCSA C TEM-
MepaTypoi OKPY>KarolIero Bo31yxa, yBeJIMUUB €ro SHTponuio. Mnu,
JpYrUMHU CJIOBaMH, paBHOBecHue. Bospacranuwe sHTponmuu — 3TO
CJI€ICTBUE JIEUCTBUSI BTOPOrO 3aKOHA MJIM BTOPOTO Hayalla TepMO-
JTUHAMUKY 10 BRIPABHUBAHUIO JIIOOBIX MAPaMETPOB MATEPUH — J1aB-
JIEHUs1, TEMIIEpaTyphl, KOHIICHTPALMH U T. 1.

DHTpOIMUs, KaK MPOIECC BRIPAaBHUBAHUS, 3aIIPEIaeT JTI0ObIe
MPOLIECCHl CaMOTIPOU3BOJILHON KOHIIEHTpaluu, Oyab TO Temrepa-
Typa, IJIOTHOCTh UJIM AaBjieHUE. Tak 4TO HU IpaBUTAIMOHHBINA KOJI-
JIATIC, HU aKKpELHsl HEBO3MOXKHBI B IPUHIINIIE.

Bropoe Hauamo TepMOIMHAMHMKN U BO3PACTaHUE YHTPOIHHU
JIENIal0T HEOOPATUMBIMHU JIOOBIE MTPOLIECCHI BO BeelieHHOM. Eciu BbI
MPOKOJIETE IIMHY aBTOMOOMIIS, BO3yX U3 HE€ BHITEUET U €ro JIaBlie-
HUE CpaBHsIETCA ¢ aTMOC(HEpHBIM. ECITH BBI BBITYCTUTE KITyO AbIMA,
TO 4epe3 HECKOJIbKO MUHYT €ro YaCTUYKU PAaBHOMEPHO pacrpese-
JSITCS TIO KOMHATE.

HeonpenenéHHOCTh NOHMMaHUS IPUHIIMIIA BO3PACTAHUS DH-
TPONUH, MPUBOJUT K TOMY, YTO Ja)X€ HEKOTOPBIE YUEHBIE HECYT
HECYCBETHYIO UYIlb, YTBEPK/asi, YTO KU3Hb, IKOOBI UAET C €€ yObl-
BaHueM. Ho 3To nuie ciepcTBue X JIOTHYECKOM 0e3rpaMOTHOCTH
¥ 9TO ObI YOSTUTHCS B ’TOM, MBI PACCMOTPUM HEKOTOPBIE TIPOIECCHI,
npoucxosimue B ">kuBoM" opranusme. Hanpumep, npouecc pixa-
HUS.

BceMm u3BecTHO, 4TO IbIIIMM MBI JIETKUMU. Jlerkue npen-
CTaBJISIIOT COOOM "MENIOK" ¢ BHYTPEHHEH MOBEPXHOCTHIO 0K0JIO0 150
KB. METPOB, I'yCTO NPOHU3AHHBIA CEThIO KPOBEHOCHBIX COCYJIOB —
KamuIIpoB. MemoK 3TOT BMeENIaeT B ceOsi OKOJIO 3 JIMTPOB BO3-
ayxa. OTH 3 IUTpa BO3[yXa KOHTAKTUPYIOT C KPOBEHOCHBIMH COCY-
JlaMH Ha TaKOW OrPOMHOM IJIOLIA/IH.
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Tak kak KOHUEHTpalusi KUCIOPOAAa B BO3/yX€ IPEBBIIIACT
KOHIIGHTPALMIO KHCIOpOAAa B KPOBH, BTOPOE Haydajao TEPMOJMHA-
MHUKH "00s13bI1BaeT" BO3AyX MOJICITUTHCSI UM C KPOBBIO. B pesynbprare
Pa3JINYHON KOHIIEHTPALMH KHCIOPOA B BO3/1yX€E U KPOBH, BOSHUKA-
1ol1ee (OCMOTHYECKOE) JaBICHUE MPOTAIKUBAET MOJIEKYJIBI KUCIIO-
poZia CKBO3b IOJYIPOHUIAEMBIE CTEHKH KPOBEHOCHBIX COCYJOB B
KpPOBb, HACBIILAsI €€ KUCIIOPOIOM.

Kucnopox He 3axBarbIBaeTcss MOJEKyJaMH TIeMOIJIoOWHa,
KaK paccKa3bIBalOT OMOJIOTH U TIOTOM KOMY-TO TaM OTHAETCs, a OH
IIPOCTO B KPOBU pacTBopseTcs. J[eno B TOM, 4TO €CIIK MOJIEKYJIa Ka-
KOro-JIn00 BeIleCTBa 3aXBaThIBA€T MOJIEKYJY KHUCIOpOJAa, TO OHA
y>Ke€ HUKOT1a €€ He OTJIacT IIPOCTO TaK.

Kucnopon y He€ MOXKHO TOJIBKO OTHSTH CHJION, MHAYE, KaK
yke ObUIO cka3aHo B riaBe [rJ1.12], Ob11 OBl HEBO3MOXKEH MPOIIECC
CHUHTE3a U BO3HUKHOBEHHE CIIOXKHBIX coelunHeHui. HaceleHHas
KHCJIOPOJIOM KPOBb Pa3HOCHUTCS 11O BCEMY OPTaHU3MY.

N3-3a MOBBIIEHHOM KOHLIEHTpALUs KHUCIOPOJa B KpPOBH,
MPEBBIIIAOIIEN €r0 KOHLEHTPALUI0 B MEXKKIECTOUHOM KUIAKOCTH,
OCMOTHYECKOE JJABJICHUE BbITA-
KMBAeT MOJIEKYJIbl KHCIOpOJa B
MEXKJIETOUHYIO JKHJIKOCTh. AHa-

JOTHUYHBIM 00pa3oM KHUCIOPOJ

®» . IONagacT BHYTPh KIETOK, I/
. 'I|', Y4acTBYET B IPOLIECCAX MX JKH3-
o B HeJIesITeTbHOCTH.
'
Puc.31 IMpumeuanue! Mexanuszm

603HUKHOGEHUA  OCMOMUYECKO20
oasnenusn nokazan na pucynuke (puc.31). Ecau 6 cocyo, pazoenéHuolii
RONYRPOHUYAEMOT nePe2opOOKOil HATUMD 600Y U PACHEOD KAKOU-TUHO
COJlU, MO YPOGEHb PACHEOPA HECKOIbKO ROGbIcum s, Hapywian ''3axon’’
coodwaroumuxca cocyoos.
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Oovsacnenue amozo ''napadokca'’ ouenv npocmo. B cocyoe A
KOHUeHmpauusa moaexyn coau 20pa3oo eviuie, uem ¢ cocyoe B. 3amo ¢
cocyoe B, eviue xonyenmpayua monekyn 600vl. Iloasmomy monexynot
COU, NOOUUHAACH 3AKOHY 8bIPAGHUBAHUA KOHUeHmpauuil (3aKon yee-
AUYEeHUA IHMPONUU), HAUUHAIOM NPOMATIKUBAMbCA 6 cocyo B.

A monekynvt 6006l u3 cocyoa B, noouunsasaco momy sce 3axony,
npomankueaiomca ¢ cocyo A, 6 pe3yivmame ue20 603HUKAIOM 064
6CMPEUHBIX NOMOKA MOJIEKYTl 600bl U CONU.

Ho mak kak monexynvt 60061 umeionm MeHvuiue pamepul, mo
OHU Jlecye u Ovlcmpee NPOX00AM CKE03b NOAYNPOHUUAEMYIO nepeo-
POOKY U yposeHsb yHcuokocmu 6 cocyoe A cnauana nosvtutaemcs. Yepes
Kakoe-mo épems, K020a KOHUeHmpPayuu 6 cocyoax cpasHAmcs, cpas-
HAIOMCA U YPOSHU.

Mpg1 He OyzeM paccMaTpUBaTh BCE ITH MPOIECCHI, KX OYEHb
MHOI'0, OTPAHUYUMCS TE€M, UTO B PE3YJbTATE ITUX MPOLIECCOB, B
KJIETKaX, B BU/I€ TOOOYHOTO MPOIYKTA MOJYIaeTCsl YTICKUCIIBIN ra3.
OH HauWMHaeT HaKaIUIMBAThCS B KJIETKAaX M TOYHO TaKUM ke oOpa-
30M, C MOMOILBIO OCMOTHUYECKOIO JaBJICHUsI, BEIBOOUTCSA U3 Opra-
HU3Ma B aTMOcepy. AHATOTHYHBIEC TIPOIECCHI POUCXOMAT U B JIPY-
TUX OpraHax — KeIyIKe, IeYeHU, KALIEYHUKE. ..

[pyrue, conepkaimecs B BO3AyXe ra3bl, TaK K€ IPOHUKAIOT
B KpPOBb, HO €CJIM OHU HE HCIIOJB3YIOTCS B IpoLEccax XU3HEIEs-
TEIBHOCTH, UX KOHIIEHTPAlUsl B KPOBHU MPOCTO OCTAETCS MOCTOSH-
HOH. A Temeph MompoOyeM pacCMOTPETh C TOYKH 3PEHHUSI BTOPOTO
Hayajaa TEPMOJUHAMUKHN MEXAHWU3M JECHCTBUS UMMYHUTETA.

JInst 5TOTO HaM HY)KHO CHadasla BBISICHUTB, @ YTO K€ TaKOe
00Je3Hb, C TOUKH 3peHUs (PU3UKHU U MOYEMY IMHIEMUU HOCAT, B OC-
HOBHOM, CE30HHBIN Xapakrep. ['pumm, Hanpumep, CBUPENCTBYET
BCEerJa B Havalie 3UMbl. A TJe e OOMTAIOT BO3OYAUTENH TpUINa
BECHOM U jieToM?

MpbI He cTaHeM 37eCh MOBTOPSATh CKa3KW MEAMIIMHCKUX pa-
OOTHHKOB O 3JIOBPETHOCTH BHUPYCOB, KOTOPBIC TOJIBKO U MEUTAIOT
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3apa3uTh HAC KaKOW-HUOYAb ApSHBIO, a 0OpaTUMCsS HEMOCpe-
CTBEHHO K (usuke. [[pyunHbI anuaeMuii, o Bcei BUANMOCTH, KPO-
I0TCS B KaKHUX-TO IJ100AJIbHBIX CE30HHBIX siBeHUsAX. CaMoe Jorud-
HOE, YTO MOYKHO MPEIOJIOKUTh - 3TO OCEHHUE JIUCTOMNAAbl, UMEIO-
e riaolanbHble MaciTaObl. BeTep Tperier BBICOXIINE JTUCTHS
JIECHBIX MAaCCUBOB, 00JIAMBIBAET UX, TOJHUMAET B BO3IyX OTPOMHOE
KOJIMYECTBO MUKPOYACTHUII, OPraHUIECKUX MOJIEKYI U UX 0OJIOMKOB
Y Pa3HOCHUT Ha OOJIBIIHE PACCTOSHUSI.

Mpbl BIbIXaeM BO3yX HACBILICHHBIH OOJOMKaMH MOJIEKYII
PACTUTENBLHOTO POUCXOXKIEHUS, KOJIMYECTBO BAPUAHTOB KOTOPBIX,
MOJKET ONPEAENATHCSA aCTPOHOMUYECKUMU I paMu. ITU 00JTOMKHI
MOJIEKYJI C TIOMOIIIbIO OMTUCAHHOT'O MEXaHW3Ma OCMOTHUYECKOTO JIaB-
JICHUS TIPOHUKAIOT B KJIIETKH M HCIIOJB3YIOTCS UMH, KaK CTPOUTEIb-
HBII MaTepuan Npy AeICHUH.

Hy»XHO 3aMeTuTh, YTO MPAaKTUYECKH JII000H 00JIOMOK Opra-
HUYECKOM MOJIEKYJIbl, ITOMAaB B JIETKHE M 00BOJIAKHUBASCH OEIKOBOM
CIIM3BI0, HAXOJSIIEHCS TaM, TpeBpamiaeTcs B "MOTHOLECHHBIA BU-
pyc". OGIOMKH MOJIEKYJ, HE UMEIOIINE MEXaHU3MOB JICJICHUS, HE
Pa3MHOXAIOTCSI M1 HE MYTHPYIOT, KaKk HaM aBTOPUTETHO 3aJIUBAIOT
MEAMIMHCKUE CBETUJIA.

Krnetku, ucnonb3yromniye 3Tu BUPYChl B KAUECTBE CTPOUTENb-
HOTO MaTepHala, 1o CyTH, CaMU UX M Pa3MHOXKAIOT, B PE3yJbTaTe
Yero TepsI0T CIIOCOOHOCTh Y4acTBOBATh B 3aMKHYTHIX ITHKJIAX MOJ-
JEPKUBAIOIIUX JPYTa MPOIECCOB B OPraHU3ME, BBITIAIAIOT U3 HUX U
OTHU0AroT.

Hanpumep, Takas crpaiHas 60J€3Hb Kak pak, sSBISETCS pe-
3yJIbTaTOM HCMOJIb30BaHUS KJIETKAMHU ISl ACTICHUS MOJIEKYJbl Be-
IIECTB, HAa3bIBAEMbIX KaHLIEPOT€HAMH, HpPU KOTOPOM JIOUYEpHHUE
KJIETKU CTPOSITCS U3 OeNKa, OTIIMYHOrO IO MOJIEKYJISIPHOMY COCTaBY
ot Oenka opranu3Ma. Eciu Takue KIETKU ¢ U3MEHEHHBIM OEIKOM
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CIIOCOOHBI UCMOJIB30BATH OTXO/bI )KUZHEAEATEIIbHOCTH POIHBIX KJIe-
TOK OpraHu3Ma, a KJIETKH OpraHiu3Ma He CIIOCOOHBI HCII0JIb30BATh UX
OTXOJIbl, TO KJIETKU C U3MEHEHHBIM OEJTKOM HAUMHAIOT MHTEHCHUBHO
Pa3MHOXAaTbCA.

Ho He umest cnocoOHOCTH BBINONHATH (PYHKLIUU POJTHBIX
KJIETOK OpraHu3Ma, OHM B KOHEYHOM MTOTre, 3aMEIIaloT B OpraHe
pOIIHBIE KIIETKH, HE JaBas UM Pa3MHOXKAThHCS, YTO U MPUBOAHUT K
CMEpTH OpraHu3Ma.

Krnetku ¢ u3aMeHEHHBIM OETTKOM B OpraHU3ME BO3HUKAIOT I0-
CTOSIHHO, HO €CJIM OHU HECIOCOOHBI KOHKYPHUPOBAaTh C POIHBIMH,
OHHM OBICTPO MOTKUOAIOT U B BUJIE IIJTAKOB BBIBOJISATCS U3 OpraHU3Ma.
OTtcro/1a JIETKO clIeNiaTh BBIBOJI, YTO MPHU yHoTpeOieHuu Oosee pas-
HOOOPA3HOW NUINK, MBI HAMHOTO YBEIMYMBAEM PHCK 3a00JEBaHUS
pakom. ITocmotpeB cratuctuky 3abosnesanus pakom B CCCP, rue
nuTaHue ObLIO JOBOJILHO OJTHOOOpa3HBIM U €CTECTBEHHBIM U B Poc-
CHUH, KOTJa MOCJIe OTKPBITHS TPAHMUII, HA MPOJIOBOJILCTBEHHBIH PhI-
HOK XJIBIHYJ MMOTOK HEMPHUBBIYHBIX SK30TUYECKUX MPOAYKTOB, MBI
YBUAHUM, YTO IPOLEHT 3a00JIEBIINX PAKOM YBETUUYHIICS B Pa3bl.

Tak Kak y KaXJI0Tr0 4eloBeKa CTpYKTypa Oelika O4eHb WHIH-
BUJyaJbHa M Ha 3emiie e He ObUIO ABYX JIIOJIeH C OJMHAKOBBIM
0eNIKOM, TO U BOBHUKHOBEHHE TaKUX KJIETOK TOXKE€ WHIUBUAYATbHO.
[TosTOMy KaKoro-TO OOIIEro YHUBEPCAIBHOTO JIEKApCTBA OT paka, B
MPHUHIINATIE, OBITH HE MOXET. Y XOTS KIIETKH ¢ U3MEHEHHBIM OEITKOM
MOCTOSIHHO BO3HHUKAIOT B OpraHu3Me, y OOJIbIIMHCTBA JIIOJICH pak He
pa3BuBaercsa. A Tex, KoMy "TOBe3JI0", mpupoaa 6e3:KaloCcTHO OTce-
MBAaeT U CMEPTH B 3TOM CJIy4ae, sIBISIeTCS €IMHCTBEHHBIM 3aIlIUTHBIM
MEXaHU3MOM 3BOJIIOIIHH.

CoBpeMeHHbIE K€ JIEKapCTBa, UCIIOJIb3YyeMbIE IS JICUCHUS
paka (XumTepanus), o CyTH, SIBJISIOTCS CUIBHEUIINMU SiaMU, KO-
Topble 6e3 pa3dopa yOMBAIOT KaK PaKOBBIC, TAK U POJTHBIC KIIETKU U
NPaKTUYECKH HE MoMoraiT. BpemenHnoe obnerdyenre o0ycioBiIeHO
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JUIIb TEM, YTO PAKOBBIX KJIETOK HAMHOI'O MEHBIIE, Y€M POJHBIX
KJIETOK OpraHHu3Ma.

Meauku OOBIYHO J€IST OYard BO3HUKHOBEHHUS PaKOBBIX
OITyXOJIeH, Ha 3JI0KaYeCTBEHHbIE U JT0OpOKAYECTBEHHbIE. XOTs Ha
caMoM Jielie TaKoro 4ETKOro paszjelieHus ObITh He MoxkeT. Bo Bcs-
KOM CIIy4yae, OT paka "M3J€UnBaloTCs" JUIIb €AUHUIIBI U 3TO TOBO-
PHUT O TOM, YTO OIIYXOJIb OKa3aJlaCh HE COBCEM 3JI0KaUECTBEHHOM.

Korna auarHoctupyror pak, onepanuio, Kak NpaBuio, Je-
JaTh y’Ke MO3/IHO, TaK KaK 04Yaru paka pa3BUBaIOTCS HE BbI3bIBas 00-
JIEBBIX OLIYUIEHUH, IOTOMY YTO SIBJIAFOTCS, MO CYTH, YaCThIO Opra-
Hu3Ma. I cMepTh HacTyImaeT OTToro, YT0 HOPMAIbHBIX KIETOK Y Op-
raHa MOpak€HHOTO PAKOM, OCTAETCS CIUIIKOM MAaJI0 U OH YX€ HE
CHOCOOEH BBIIOJHATH CBOM (DYHKITUH MOJHOCTHIO. Takum oOpazom,
JUISL JICUYCHHsI paKa HHUKOr/a He OylIeT HalJeHO KaKOTro-TO OOIIEero
JIEKapcTBa.

Paxk He 3apazeH, 3To Jaxke U He 00JIe3Hb, a CIIECTBHE 3BOJIIO-
LIMOHHOT O npoliecca. [ BemecTBa, CUMTAIOINECS KAHLEPOT€HHBIMU
JUTSL OJHOTO YeJIOBEKa, COBEPILICHHO O€3BpEAHbI AJI JPYTroro, opra-
HH3M KOTOPOTO TIOCTPOEH U3 APYroro Oemnka... Pak - 3To ToT ciryyait,
KOrJla MPUPOJHBIA MEXaHU3M UMMYHUTETa paboTaTh HE MOXKET U
IPUPOJA IPOCTO BOCHPOU3BOIUT OPTraHNU3M 3aHOBO.

Tak umo co3zoamp Kaxoe-mo odujee 1eKapcmeo om 360110-
Uuu, cKopee 6cez0 He NOJIYUUMCA HUK0204a.

Cam xe MeXaHW3M UMMYHHTETA, C(HOPMUPOBABIIUIACS B pe-
3y/bTaTe cuMOMO03a B TEUCHHH JUIUTEIBHOW HBOJIOIMHM U OCHOBaH
Ha MCKJIIOYEHUHU YYKEPOJIHBIX OCJIKOB U3 MPOLIECCOB JETICHHUS.

Opranudeckue BellecTBa, BblpadaTbiBaeMble B IpoIEccax
KU3ZHEACITEIIBHOCTH YYXKEPOJHBIX KIIETOK, IMONAaBIIMX B KPOBB,
MPOHUKAIOT CKBO3b MeMOpaHbl KIIETOK-KWJUIEPOB OpraHu3Ma H
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OCTaBIISIIOT 0€3 MUIIN YYKEPOJHbIE KIETKH, KOTOPbIE, HE YMes hC-
MO0JIb30BAaTh OTXOJbl POJHBIX KJIETOK OpraHM3Ma, MOrudarT U Mo-
CTETMEHHO BBIBOJSATCS U3 HETO B BUJE LIUIAKOB.

Knerku-xumnepbl, TpeACTaBISIONIAE COOOM CTBOJIOBBIC
KJIETKM OpraHu3Ma, MOCTaBIsieMble B KPOBb KOCTHBIM MO3IOM, IO-
TpeOsisi OTXOMbI YYKEPOIHBIX KIETOK, MEPEPOKITAIOTCS U TaKKe
BBIBOJSITCSL U3 OPTaHU3Ma B BUJIE LIUTAKOB.

Bce »Tu nponeccel mporcXoAsT aBTOMAaTUYECKH, B CHITY BTO-
poro Hayana TepMOJUHAMHUKHU, HO BOT KaK B JIeTalsIX paboTaloT 3TH
MEXaHHU3MBbl CTUMYJIALIUY, YUEHBIE, TO-BUAMMOMY, pa3depyTcs emé
HecKkopo. [loToMy 4TO OHM MOCTOSIHHO MBITAIOTCS M3ydaTh ClEM-
CTBUSI, COBEPILIEHHO HE MOHUMas! MPUYHH BCEX ITUX SIBJICHUIA.

buonoru, Hanpumep, OodeHb JIOOST BbIpaXEHUE "BCACHI-
BaTbcs". Y HHUX BCachIBAaeTCs BCE, MUIIA B KEIYJIKE U KUIICUYHUKE,
BCACHIBAIOTCS JIEKAPCTBA B KPOBb, XOTSI MPUPO/IA TAKOTO OHATHUS HE
3HaeT. B mpupoie npaBuT 6ai Bceraa N30BITOK - H30BITOK JaBJICHUS,
KOHIIGHTpalU, TeMIlepaTypsl U T.1. HUKTO Benb HE TOBOPUT, YTO
aTMoc(epa BcackIBaeT BO3AYyX U3 MPOKOJIOTOTO KOjeca aBTOMOOKIIS.

B3siTh, HanpuMep, Takoe U3BECTHOE BCEM CeplIeUHUKaM, Jie-
KapCTBO KaK HUTPOTJIUIEPUH. MEIMKH CUUTAIOT €0 COCYA0pacilu-
PAIOLIUM CPEACTBOM, XOTSI Ha CAMOM JieJieé MEXaHU3M €ro JeUCTBHUS,
COBEpUIEHHO Ipyroil. CTEHKH COCYHOB, COCTOSILIME U3 COEAMHHU-
TEJIbHON TKaHHW, HE MOTYT CaMU PACUIUPSATHCS, TaK KaK HE UMEIOT
Mbli. [Ipyu nonaganuu HUTPOTIIUILIEPUHA B )KEITYJOK UITH MO/ SA3bIK,
OH M3-32 PA3HOCTU KOHLEHTpAIUi, MPOTAIKUBAECTCSI OCMOTHYECKUM
JaBJICHUEM CKBO3b MOJYIPOHUIIAEMbIE CTEHKU COCY/I0B B KPOBb.

Nwmest 60bIIyI0 aCHMMETPHUIO TPABUTAIMOHHBIX TOJIEH MO-
JIEKYJ (3JIEKTPUYECKUH 3apsijl), HUTPOTIIUIEPUH ACIIUTCS 3apsiaMu
C TJIa3MOM KPOBH, B Pe3yjbTaTe YEro y MOJIEKYJ IJIa3Mbl TaK ke
YBEJIUYUBACTCS ACUMMETPHUSI, YTO MPUBOJUT K YMEHBIICHHUIO CHUJI
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MPUTSHKEHUS MEXY HUMH U, COOTBETCTBEHHO, K YBEITMYEHUIO €€ Te-
KydecTu. KpoBb cTaHOBHTCS OoJiee KUIKOH, a 3HAUHT, CEPITy CTa-
HOBHTCSI HAMHOTO JIET4e MPOKAaYMBaTh €€ Mo CETH KanuuIsIpOB Kpo-
BEHOCHOH cucTeMBI. I110X0XKUMHU CBOMCTBaMH, 00/I1a1al0T U HEKOTO-
pble Ipyrue BEUIECTBA, UCIOJIb3YIOUIUECS B MEAUIIMHE — aCIIUPUH,
bennnuH, BapdapuH.

[TomoGHBIM k€ 2PPEeKTOM JIerKo OOBSICHAETCSI MTHOBEHHOE
JICVCTBUE TAKOTO sIa, KaK UaHU] Kalusl. [ [MaHUCThIN KaJinii UMeeT
ropa3z10 MEHBIIYI0 ACUMMETPHUIO TPABUTAIIMOHHBIX MOJIEH MOJIEKYI,
YeM MOJIEKYJIbI KPOBH, IOATOMY IPU MONAJJAaHUH B KPOBb, OH YMEHb-
maer e€ aCMMMETPHUIO HACTOJBKO, YTO KPOBb 3a CUUTAHHBIE Ce-
KYH/JIbI IPEBPAIIACTCA B BA3KYIO XKHUJKOCTh, KOTOPYIO CEPAILIE YKE HE
B COCTOSIHUM IPOTOJIKHYTH MO KamWJUIApaM.

Opranusm odeHb ObICTPO, OYKBAIBHO 32 HECKOJIBKO CEKYH/I,
norubaeT OT HeJJ0CTaTKa KUCIOPO/Ia, a BOBCE HE OT Mapainya HeKO-
€ro JBIXaTeIbHOTO IIEHTPA, KaK 3TO OOBSICHSIIOT METUKH.

[TpumepHO Takue ke CBOWCTBA, HO ropas3io ciadee, UMeeT U
3MEUHBIN 5], OJJHA KAl KOTOPOTO 32 HECKOJIBKO JIECATKOB MUHYT
MpeBpallaeT CTakaH KPOBH B CTyACHb. D(P(HEKTUBHBIM MPOTHUBO-
SIUEM B ATOM cClly4ae MOT Obl OBITH TOT K€ HUTPOTJIMIICPUH, HO
OBICTPO PAa3HECTH €ro MO OPTaHU3MY, U3-32 TTOBBIIICHHON BSI3KOCTH
KpOBH, CEP/ILIC HE B COCTOSTHUU.

[Tna3ma xpoBu ¢ HOOaBJICHHEM PAcTBOpPAa HUTPOTIIUIIEPHHA,
BBITEKAET uepe3 KanubpoBanHoe oTBepcThe Ha 30-50 mporeHToB
ObIcTpee, ueM 0e3 Hero. A 100aBiieHHe HE3HAYUTEIHLHOTO KOJUYe-
CTBa IIMAHMU]Ia, CHUKAET CKOPOCTh BBHITEKaHMS B 2-2,5 pasza.

B nmpunmune, ecam 1octatouyHo OBICTPO, B T€UEHUU 4-5 MU-
HYT, TOAKIIOYUTH OTPABUBIIETOCS IIMAHUAOM K ammapary cepiiie-
JETKUE U BBEIS B KPOBb TOT K€ HUTPOTJIUILEPHH, TPOKAaYaTh €€ 1o
KPOBEHOCHO CHCTEME, TO BIIOJIHE BO3MOXKHO CITACTU €MY KHM3Hb. ..
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17. O HEMU3BEXKHOCTHU
N BEYHOCTH KU3HU

Kak 0v110 noxkazano eviuie, 6mopoe HA4a10 U NPUHUUN
603pacmanus IHMPORUU RPOCHO 00A3BIEAIOM MAMEPUIO NOCHIO-
AHHO YCILOHCHAMB CE0I0 CHIPYKMYPY, YN0 YIHce CaMo no cebe npu-
600um K Heu30escHOCmu B03HUKHOGEHUA, MAK HA3bl6AEMBIX,
"Jcueblx'' opzanuzmoe 6o eceneHHoll.

[TonTBepkneHrneM 3Toro (akra sSBISETCS HAIWYHE B IMPH-
pOJie MHOXKECTBA OOBEKTOB PA3TUYHOMN CII0)KHOCTH, OT aTOMa BOJI0-
poZia ¥ 10 OTPOMHBIX OPraHUYECKMX MOJIEKYN. B MpoTHBHOM cCiTy-
4ae, SBOIIOIMS BCEJIEHHOH Obli1a OBl HEBO3MOYKHA.

VIMeHHO 3TN MeJJICHHbIE U HEMPEPBIBHBIE YCIOKHEHUS TTPU-
BEJIH K MOSIBJICHUIO BEICOKOMOJIEKYJIIPHBIX OETKOBBIX COEIUHEHUH,
a BIOCJEICTBUU M K 00pa30BaHUIO CIOKHEUIINX OMOJIOTHMYECKUX
OpPraHU3MOB, KOTOPHIE Mbl HA3bIBAEM HCUBHIMU.

VYyénsle 1 procodsl HACOUNHSIIM MACCy Pa3IUYHBIX OIpe-
JEJICHUN TIOHATHUS KU3HH, OJTHAKO HHU OJHO U3 HUX HE MOXKET CITy-
KUTh OTPAXKEHUEM PEAbHOCTH, MOTOMY YTO IMPOBECTU TPAHHILY
MEXy )KHBBIM M HEKHUBBIM TaK K€ HEBO3MOXHO, KaK HEBO3MOXKHO
OTJICIUTh TIPOBOJHUKH OT JAHUAJICKTPHUKOB. ['paHmiia 3Ta BechMa
yCIIOBHA U €€ MOYHO MTPOBECTH IJI€ YTOAHO, B 3aBUCUMOCTHU OT IIPHU-
HATBIX KPUTEPUEB OTIPEAETICHUS KUBOTO.

Ku3nu 6 00b1uHOM nROHUMaHUU, 6 RPUPOOE 8000ULE He CY-
wecmeyem — 3mo nPOCMO NPOU3BOTIbHO 63AMbLl, YCI08HBLIL YPO-
6€Hb OP2AHU3AUUU UNU CNLOMNCHOCIMU cmpyKmypol mamepuu. 1lo-
momy umo n1100as, 0axce maxkas 6biCOKOOP2AHU306AHHAA Mame-
pusa Kak mo3s2, cocmoum u3 00b1unblX ''mépmenix'' amomos u mo-
JIeKyL.

A, criefoBareiabHO, HE CYIIECTBYET M CMEPTH, Kak (pu3nye-
CKOrO YHUUTOKEHUS HEKOM "KuBOW" Marepuu. CMEpTh — 3TO Takas
K€ HEOThEMJIEMas COCTaBHasl YacTh IpoIecca 3BOTIOLNN MaTEPUH,
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KaK U KU3Hb. TO OCTAaHOBKA B3aMMOCBSI3aHHBIX U B3aUMHO MOJIEP-
JKUBAIOLIUX JPYr Jpyra IMpoLEecCOB B OpPraHU3ME, B pe3yibTare
HEN30€KHOT0 HAKOIUIEHHUSI OIIMOOK B MEXaHU3ME JEJICHUS KIIETOK
WM X (PU3nUecKoro nu3Hoca (CTapeHus).

CMepTh OT CTapoCTH — 3TO, MO CYTH, CMEPTh OT BSJIOTEKY-
IIEr0 paka BceX OpraHoB. be3rpaMoTHbIe 3asBICHUS HEKOTOPBIX
y4E€HBIX O TOM, YTO )KU3Hb, IKOOBI, HE TIOYMHSIETCS BTOPOMY Haday
U UAET ¢ yObIBAaHWEM SHTPOINH, HE UMEIOT 1o/ c000i abCOIIOTHO
HUKAKMX OCHOBAaHMH, TaK KaK TaKHe IMPOIECCHl HEBO3MOXHBI B
MPUHILINIIE.

Henonunmanue cyTtu npoiiecca 3BOIOIUN MaTEPUU, IIPUBETIO
K COUYMHEHUIO THIOTE3 CIIy4ailHOM BO3HUKHOBEHUU OEITKOBBIX MO-
JEeKyJ B pe3yibTare 3JICKTPUUECKUX paspsoB B aTMochepe. XoTs
pas3psiibl U UTPAIH KaKyl0-TO OMPEAETIEHHYIO POJIb B CUHTE3€ Opra-
HUYECKUX BEILIECTB, HO OHU ObUIM OJHHUMM W3 MHOTOUYHCIICHHBIX
OnaronpusATHBIX (PaKTOPOB, OOJETYAIOUINX 3TOT 3aKOHOMEPHBIA H
Hen30eXKHBIN TpoIIeCC.

EcrecTBEHHO, YTO CHHTE3 OpPraHUYECKHX COECIMHEHHI
Haubosee MHTEHCUBHO IMPOTEKal MMEHHO B TEMJIBIX U BIIAXKHBIX
MECTHOCTSIX, TPOIMUYECKHX U CYOTpONUYEeCKUX 00JacTeil 3eMHOTO
nrapa, rzie o0pa3oBainch 0JaronpusTHbIE TEMIIEPATypHbIE YCIOBUS,
OTKYJla U HayaJla paclpoCTPaHAThLCS 3Ta camasi ' KU3Hb'.

Axanemuk Anekcanap OnapuH emé€ B MATUIECATHIX Tofax
IPOIIJIOrO BeKa MOMBITAICS SKCIIEPUMEHTAIBHO MOATBEPAUTD TEO-
PHIO BOSHUKHOBEHHMS KHU3HH U B IIPUHIIMIIE, EMY 3TO YAa0Ch. XOTs
BOCIPOM3BECTU MOJHOCTHIO 3TOT MPOLECC, 3aHSIBIIMK y MPUPOIbI
KOJIOCCAJIbHOE KOJIMYECTBO BPEMEHH — COTHU MUJUTHOHOB JIET, MPaK-
TUYECKH HEBO3MOXKHO.

Tak ke Kak HEBO3MO>XHO, BOCIIPOM3BECTH MPOLIECC BHYTPHU-
yTPOOHOTO pa3BUTHUS OPTaHU3Ma 32 COTYIO WJIH THICSUYHYIO JOJIO Ce-
KyHabl. U emé ogHo Gonbinoe 3a0myKaeHe OMOJIOTOB, COCTOUT B
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TOM, YTO MHOTHE U3 HUX CUUTAIOT IPOLIECC HBOJIOLMHU KU3HU I10-
CJIEIOBATEIIbHBIM.

To ecTb, M0 MX MHEHMIO, POPMUPOBAHUE PA3ITUUHBIX BUIOB
OPraHU3MOB IIPOUCXOJUIIO MTOCIEJOBATEIBHO, OT CAMBIX IPUMUTHUB-
HBIX CYILIECTB, CKaXXeM, 4epBei U 10 Miekonuraromux. Ho naneon-
TOJIOTUYECKAS JIETOIMCh TOBOPUT COBEPILIEHHO O IPYTOM.

Bce Bubl JKUBBIX CYIIECTB — 3TO CAMOCTOSATEIbHBIE MTapall-
JIEJIbHBIE BETBM, MOSIBUBLIMECS Ha 3€MJIE, 110 T€0JIOTMUECKUM MEp-
KaM MPAKTUYECKH OJJHOBPEMEHHO, C OYE€Hb HEOONIBIINM Pa3pbIBOM,
II03TOMY HMKaKHX ITIPOMEKYTOUHBIX 3BEHbEB B IIPUPOJIE HUKOTAA HE
CYIECTBOBAJIO U CYILIECTBOBATh HE MOIJIO.

IIpouecc 3BomMOIMHN, KOHEYHO K€ MPOUCXOIUT U B HACTOSA-
1iee BpeMsi, HO HabJ0JaTh €ro, B CHIIy CKOPOTEYHOCTH YeJIOBEYe-
CKOM "Ku3HM'", HEBO3MOXHO. boiee Toro, mpomnoBemyeMblil yué-
HBIMU NIPUHIMI - "BBDKUBAET CUJIBHENIINI', IPUPOION HE UCITIOJIb-
3yercs. [Ipupona pykoBOACTBYETCSI COBEPLIEHHO MHBIM IPUHIIUIIOM
— @ UMEHHO - "morubdaeT ciadeimii’, B MpOTUBHOM CITydae YeJIOBEK
pa3yMHBI HUKOTJa Obl HE MOSIBUIICS.

[Ipyu BHEHmIHEM CXOJCTBE ATUX MPHUHIMIIOB, OHU IO CBOEH
CYTH, KapJUHAJIBHO pa3nuyaroTcs. Tak xke Kak, Hanpumep (armsm
U KOMMYHH3M, KOTOpble HEJAJIEKHUE MOJUTHKH U OOBIBATENIN CUH-
TaIOT SIBJIEHUSIMH OJTHOTO IopsAaka. OJTHAKO CYTh UX TaK XKe JUaMeT-
pabHO IPOTUBONOJIOXKHA. Damm3M XapakTepu3yeTcs YHUUTOXKe-
HUeM OoJblleil yacTu HaceleHus, sl KOM(OPTHOTO MPOKUBAHUS
Ky4KHd HanOoJiee aTyHbIX U MPUMHUTHUBHBIX WUHIUBHYYMOB, Blaje-
IOIUX PECYPCAMHU FOCYAApCTBa.

JUI1 KOMMyHHM3Ma, a TOYHEE €r0 CTAHOBJICHHS, XapaKTEPHO
YHUUYTOKECHUE WIN U30JIALUS UHINBAYYMOB, CIEIYIOIINX IIPEUMY-
IIECTBEHHO >KMBOTHBIM MHCTHHKTAM, CIIY’KalllUM CBOEH alYHOCTH,
NPEMATCTBYIOIIMM PAa3BUTHIO OOIIECTBA M MAPA3UTUPYIOIIUX Ha
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HeM. UTo B 00IIeM-TO, XapaKTEpPHO HE TOJIBKO Uil KOMMYHHUCTHYE-
CKOT0, HO W JyIsl JIF0OOTr0, JOCTAaTOYHO Pa3yMHOrO COOOIINECTBa,
(GYHKIIMOHUPYIOLIETo 10 MPUHIUIY KUBOTO Opranu3ma. Beasb mro-
00i1 KMBOW OpraHW3M BCETZla CTAapaeTCsl YHUUTOXXKHUTH Iapa3vToB,
JKUBYIIUX 32 €ro c4€T. FlHaue OHU YHHUYTOXKAT €ro.

Bo3zBpamiasich K IpoLeccy BOJIOIUHN, MOXKHO YTBEPKAATh,
YTO 3TO OTPOMHOE MHOXKECTBO MapajlIENbHbBIX ITPOLIECCOB YCI0KHE-
HUSl CTPYKTYPbl MaT€pUH, KOTOPBIE COBEPIICHHO HCKIIIOYAIOT W3
HEro Takoe MOHATHE KaK BEPOATHOCTb, HA KOTOPYIO OYEHb JIIOOST
CChIJIAThCS MPOTUBHUKY 3BOJIOLUOHHON Teopuu [lapBuHa.

[Ipuposne BoOOIIE HE3HAKOMO IMOHSATHE BEPOSITHOCTH, IO-
3TOMY BCE B3aUMO/ICHCTBUS B HEW OJTHO3HAYHO O0YCIIOBIIEHBI €IMH-
CTBEHHBIM IPUHLIUIIOM — 6 OPbIM HAYAIOM MEPMOOUHamuxu. Ye-
JIOBEK HUKOT/Ia HE IIPOUCXOAMI OT 00€3bSHBI U IITULIBI, HECMOTPSI Ha
CXOXECTh IIPOLIECCOB PA3MHOKEHNUS, HE MOTJIM IIPOU30UTH OT 3€M-
HOBOJHBIX. ['eHuil JlapBUHA MOHSI U OOBSICHUI OOIIUI MEXaHU3M
BO3HUKHOBEHUS U 3aKpEIUIEHUs "TOJE3HBIX" U OTCEUBAaHUA "Bpel-
HBIX" MIPU3HAKOB.

Ho mnpomecc mnpoucxoxxaeHuss BUAOB HMEET MEXaHU3M,
OUYEHb CXOXKMI C MEXaHU3MOM CIIeIMATIN3alUU KJIETOK IPU BHYTpH-
yTpoOHOM pa3BuTHHU 1wioga. OH ompeaensercs He TOJIbKO CBOM-
CTBaMH KJIETOK, a B OOJIbIICH CTENEHN CTPOCHHUEM OelKa M YCIIOBH-
SIMU OKPYXKaIOLLEH Cpelibl, B KOTOPOW OHU Pa3BUBAIOTCS.

Bo Bcex aTHX ciaydasx paOoTaioT mpocThie PU3NUECKUE 3a-
KOHOMEPHOCTU U YTOOBI pa3o0paThCsi B 3TOM, YK€ HEIOCTATOYHO
OBITH OMOJIOTOM, a HY)XHO OBbITh emé u ¢uznkomM. Ho moka Hayka
paszeneHa Ha 000CO0ICHHBIE TUCIIUIUIMHBI, TOHSATH 3TO OYJET IpakK-
THUYECKU HEBO3MOKHO. BOT Takol xapakTepHbIil mpuMep.

VYyéHble 0 HeOpa3yMEeHHI0, 00YCIOBIEHHOMY pPa3BUTHEM
UH(POPMALIMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH, yoeaunu ceds, 1a
U BCEX OCTAJIBHBIX B TOM, 4To B Mosiekyne /IHK, sikoObl, 3anucana
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uH(pOpMalLKs O CTPOCHUHU BCEro OpraHu3Ma, BILUIOTh 10 OTAEIbHOTO
BOJIOCKA U Pa33BOHWIM HA BECh MUP O pacIuPpoBKe MPOrpaMMHOIL
3alKCy TEHOTHIA YelIOBEKa, JIETKOMBICICHHO o0eliasi co3J1aTh BbI-
cok03¢(HEKTUBHBIE JIEKAPCTBA OT JIOOBIX 00JIC3HEH.

K coxanenuro y mpupoabl HET MPOTPAMMUCTOB M MAJIO KTO
3HAET, YTO TO, YTO HA3BIBACTCS TCHOTUIIOM YEJIOBEKA, MPAKTUYECKU
HE OTJIMYAETCS OT IeHOTHUIa OOBIYHOTO uepBs. Tem Oosee 4To s
3alMCU TaKOro KOJMYECTBA MH(POPMALUU MOHAZOOMICS OBl HOCHU-
TE€JIb BO MHOTO pa3 MPEeBBILIAIONINIA pa3Mephbl 4eJI0BeKa.

[Tosromy B peansHoctu Mosekyna JHK npencrasnsier co-
00if Bcero JuImib 0eakoByr0 (Hopmy sl "TITAMIOBKH'" MOJICKYJIBI
POTENHA, U3 KOTOPOTO CTPOUTCS OpraHu3M. J1a popMa COCTOUT U3
MaTEpUHCKOH M OTLOBCKOW "TIOJOBMHOK' M IIO3TOMY MOJIEKYJa
Oenka, "OTHITAMIIOBAaHHAsA" B HeEl, MMEET MHOXECTBO CXOJIHBIX
CBOICTB, Kak C MaTEpUHCKUM O€JIKOM, TaK U ¢ oTIoBckuM. Ho, He-
CMOTpS Ha 3TO, HU C TEM, HU C IPYTUM OEJIOK I1J10/1a HECOBMECTHM.

Mornekyna npoTerHa CONEPKUT B cebe Ooiee ThICSYM aTo-
MOB, a KOJJMYECTBO BApMAHTOB PACIIOIOKEHHUS aTOMOB B MOJIEKYJIE
POTENHA HACTOJIBKO OIPOMHO, YTO Ha 3eMJie, 3a BCIO HCTOPHUIO 3BO-
JIOIMKM OPTaHUYECKON "KM3HU', HE MOTJIO OBITh JABYX JKHUBBIX CY-
IIECTB C OJIMHAKOBBIMH MOJIEKyJIaMH OeJKa.

W nns MeauuuHbl 3TO pazHooOpasue OeNKoB SBISETCS J10-
CTaTOYHO 0O0JBIION MPOOIEMOil MPH MepecajKe OpraHoB, U3-3a UX
HecoBMecTUMOCTH. Ho ¢ Ipyroii cTopoHsI 3Ta HECOBMECTUMOCTD SIB-
JSIeTCsl OCHOBOM MexaHu3Ma uMMyHuTeTa. CyTh mpoOIeMbl HECOB-
MECTHUMOCTH 3aKJIF0UaeTCsl B TOM, YTO IepecaXeHHbIN opra, chop-
MUPOBaHHBIM MOJIEKYJIaMH APYroro Oeika, B OpraHu3Me PeLMIIn-
€HTa HEe CMOKET HOPMAJIbHO (YHKIITMOHUPOBATb.

OH He CMOXET y4acTBOBaTh B cCUMOHO3€, IOTOMY YTO IMpO-
TYKTBI )KU3HEIEATETHHOCTH €T0 KIIETOK, POJHBIC KJIETKH OpraHu3Ma
pEIUIINEHTa UCIIOJIb30BaTh HE CMOTYT, a CaM TepeCaXeHHbBIN OpraH
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TaK K€ HE CMOXET MCIOJIb30BaTh OTXO/IbI JKU3HEAEITEIIBHOCTH POJI-
HBIX KJIETOK OpraHu3Ma. A CJIeOBaTEIbHO KIETKH NEPECAKEHHOTO
OopraHa He CMOT'YT HOPMaJIBHO Pa3MHOKaThCs ¥ OH IIOCTETIEHHO OTO-
MpET.

Botr mo3Tomy nerue Bcero MpUXKUBAIOTCS OpraHbl ONH3KHUX
POJICTBEHHUKOB, KaK HauOoJee COBMAAAIOIINE IO CTPYKTYpe Oernka.
Ho Bce paBHO mpuxoauTCs yoOTPeONSTh MpemnapaThl, CHIKAIOIINE
HECOBMECTUMOCTb, CO3JJaHHbIE KPOIOTIUBBIM TPYIOM MEIUKOB U
OMOJIOTOB, IO CyTH METOJOM "HAy4YHOTO" THIKA.

370, TaKk Ha3bIBa€Mble aHTUOUOTHKHU, MEXaHU3M JIEHCTBHUS KO-
TOPBIX OMOJIOraM MPAKTUYECKH HEU3BECTEH, IOTOMY YTO OH JIKUT
HE B TUIOCKOCTH OMOJIOTHH, a cKopee B obsactu Gusuku... Kak yxe
OBLIIO CKa3aHO BBIIIE, PA3BUTHE OpPraHHW3Ma, U HE TOJIHKO BHYTPH-
yTpOOHOE, TOJUUHEHO MPOCTHIM (PU3MUYECKUM 3aKOHAM U 00YCIIOB-
JIEHO CBOMICTBaMM Cpefibl, B KOTOPOU MPOUCXOIUT IPOLECC €TO pa3-
BUTHSL.

Onucarp 3TOT IpoLIECC, HAa KOTOPBIA y TPUPOIBI YIILIO OIPOM-
HOE KOJMYECTBO BPEMEHHU B HEOOJBINON paboTe HEBO3MOXKHO. Ho
MOHSTH OOIINN MPUHIIUIT HECTIOKHO, TeM 0oJiee UTO MPUPO/Ia HEU3-
MEHHO TIOBTOPSIET €T0 MPU BHYTPUYTPOOHOM Pa3BUTUU KaKIOTO HO-
BOT'O OpraHu3ma.

Hauném ¢ TOro, 4ro mMaTrepuMHCKas ¥ OTLOBCKas IOJIOBBIE
KIIETKH, HE CHOCOOHBIE K JIEICHHI0, COCIWHUBIINCH, 00pa3yroT
KIIETKY, OOJIQIaroNIyl0 TaKOd CIHOCOOHOCTBIO U KOTOPYIO YUEHBIE
Ha3bIBAIOT CTBOJIOBOM. IInTaHKMe OHa mosydaeT depes IUIALECHTY, K
KOTOPOW MPHUKPETUICHA U KOTOpas MPEICTaBIIsIeT COOO0H MOTyIPOHH-
aeMyto0 000JIOUKY, MPEMATCTBYIONIYIO CMEIIMBAHUIO KPOBH IJI0Ja
Y KPOBU MAT€pH, HO MO3BOJISIOLIYIO KHCIOPOAY M JIPYrUM Bellle-
cTBaM OecIpensTCTBEHHO MPOHUKATh Yepe3 Hee U3 KPOBU MaTepH B
KpPOBb IJIO/Ia HE CMEILUBASICh.

113



Anexcandp BECEAOB

ITo mepe yBenmueHHs! KOJIMYECTBA KIETOK B Pe3yJbTaTe Jie-
JI€HHUs, KJIETKH HaxoZsIuecs Ha nepudepun BIAJIN OT IUIALEHTHI,
HOJIy4at0T MEHBIIE MUTATENIbHBIX BEIIECTB U BBIHYKI€HBI YACTUYHO
UCIIOJIb30BaTh OTXOJIbl JICJIEHUSI COCEHUX KIJIETOK, KOHTaKTHPYIO-
IIMX HEMOCPEICTBEHHO C TUIALEHTOH. YTO, COOCTBEHHO U MPUBOHUT
K BO3HUKHOBEHUIO MEKIY HUMHU TaKOTO SIBICHUS, KAK CUMOUO3.

KpoBeHocHas cucTema 4esioBeKa 1 JKUBOTHBIX IPEACTABISIECT
co0Ol KaHAIM3ALMOHHYIO CEeTh, Ky/la COpAcBIBAIOTCS OTXObI JeTie-
HUS KJIETOK Pa3IMYHbIX OPraHOB OPraHU3Ma, KOTOPbIE OTTYAA KE U
OepyT CTpOUTENIbHBIE MaTepHAaIIbl AJIS IE€TICHUS.

Jloka3aTenbCTBOM TOTO, YTO CHELMATIU3AIMsI KIETOK U Gop-
MHUpPOBaHHUE OPraHU3Ma, B OCHOBHOM, 00YCIJIOBJIEHO CPEJOH, B KOTO-
poii OH pa3BUBAETCA, a HE KaKOM-TO TaM MU(HUUYECKOH "TIporpamMm-
Hoi 3anuckio” B JIHK, MOXeT ciyUTh TOT (haKT, UTO y OJJHUX U TEX
JKE POJIUTENIE MOTYT POKJIAThCsl KaK "HOpMalbHblE" JETH, TaK U
JIETU C pa3IMYHBIMU OTKIOHEHUSMU. ..

OTa CTBOJIOBAs KJIETKA, [0 CYTH MPECTABIsIET COOOH MOUKY,
MoA00HYIO MTOYKaM JiepeBbeB. HO B OTIMYHMHM OT TOYEK pacTeHHH,
OHa MOXXET pa3BUBATHCS TOJIBKO BO BHYTPEHHEH cpesie OpraHu3ma,
TaK Kak TpeOyeT Ui pa3BUTHs OUY€Hb CIIEHU(PUUECKOro MUTAHNUS.

D10 cnenuduueckoe MUTAHKUE MPEICTABISIOT COOOM OTXOIbI
KHU3HEICATEIIFHOCTH KIETOK MaTEpPUHCKOTO0 OpraHu3Ma, IUPKYJIH-
pyIolye B KPOBEHOCHON CHCTEME. JTa MOYKa TaK ke Kak M IOouKa
pacteHuil cnocoOHa pa3BUBAaThCcid B Cpele MaTKU JPYroro opra-
HU3Ma, HO TOJIBKO OYEHb OJIM3KOr0 BHJA.

A Tak ke ¥ TOT (aKT, YTO NTHUIBI 1 OCOOCHHO PHIOBI MPOJIE-
JBIBAIOT OTPOMHBIN ITyTh K MECTY OTKJIAIbIBAHUSI UKPBI U BOCIIPOU3-
BOJICTBA MIOTOMCTBA. DTa MPUBBIUKA TaK ke CPOPMUPOBAIACH MHO-
TOJIETHUM IIPOLIECCOM IBOJIIOLMH 10 MEPE pacIIMpeHUs apeana oou-
TaHus. V1 oHa coxpaHsercs, MOTOMY YTO SIBIISIETCA FapaHTOM CTa-
OWJIBHOCTH BHJIA.
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CTaHOBHUTCS MOHSATHO, IOYEMY IPHU PE3KOM H3MEHEHUU
yCIIOBUSI OOMTAaHUS U COOTBETCTBEHHO MUTAHMUSI, IPOIIECC IBOIOLUN
PE3KO aKTHBH3UPYETCS U BO3HUKAET MHOXECTBO MYTAallMi, PUBO-
JSIIMX K HOBBIM BUJaM OoJie3HEH.

A ecnu OBl HEKasi TeHETHUYECKas POrpaMMa pa3BUTHA ObLIa
"3anucana” B JIHK knetku, To cymecTBoBaga 651 BO3SMOXKHOCTD BbI-
palmBaTh JKUBbIE OPraHU3MbI U3 €IMHCTBEHHOM €ro KIETKHU, B IPO-
Oupke ¢ muTaTenbHON cpeoi. M moToMCTBO, BRIpaIIEHHOE U3 OU-
HAKOBBIX KJIETOK, OBLJIO OBl a0COTIOTHO UICHTUYHBIM, HO B peaJIbHO-
CTH Jlaxe OJM3HEeIbl UMEIOT 3aMETHBIE OTJIMYHS IPYT OT Apyra.

U Takue opranu3mbl ObUTH OBl JIMIIEHBI BO3MOKHOCTH MYyTa-
LI, a CIIeI0BATEIbHO, JAIBHEMIIIET0 COBEPILIEHCTBOBAHUS U Pa3BU-
tus. EctecTBeHHO, uTO M3MeHss kakue-to yyactku IHK knerkw,
MOYKHO BJIMSITh Ha CTPOCHUE MOJICKYJIbI O€JIKa MOTyJaromerocs op-
rann3ma. OJJHaKO TaKoe CJIENOe BMEUIaTeIbCTBO B MPOLIECCHI, CHOp-
MHUPOBAaBILIMECS B TEUEHUU MUJUTMOHOJIETHETO MPOLIECCa IBOJIIOLINH,
MOTYT IPUBECTU K HENIPUATHBIM U HETIPEACKA3yEMBbIM JJIs UEIOBEKA
MIOCJIEJICTBUSIM.

Beov npupooa oe3xncanocmno omceueaem HeyoauHvle
KOMOUHauuu yxce Ha HAYAIbLHOM Imane.

[Ipoie Bcero npociaeauTs Mpouece CuenruaaIn3aiuy KIeTOK
Ha mpuMmepe ¢ pacteHussMH. Cemst J1000ro pacTeHus, momnajas BO
BIQXHYIO cpeay, IpopacTtaeT. To eCTh ero KJIETKM HauMHAIoT JIe-
JUTHCS, 00pa3ys pocTok. [IuTaTenbHble BeuecTBa Is JeeHHs, TO-
CTYIAroT MO CTBOJY BBEPX, COTJACHO ONMCaHUIO B riase [ria.ll].
Haubonee nHTEHCUBHO JieIeHNEe KIIETOK MPOUCXOIUT B CEPIIICBUHE
CTBOJIA, 1€ MPOXOJINUT OCHOBHOM IMOTOK MUTATEIbHBIX BEILIECTB.

[IutarenpHble BEHIECTBA JIENKO NOJHMMAIOTCA BBEPX IO
PBIXJION CepIeBUHE, CTUMYIUPYS POCT pacTeHUs, o0pa3ys HOBBIE
BeTBU ¥ JuCThs. Ecnm Ob1 B JIHK ki1eTok Haxoauaack HeKas Mpo-
rpaMma pa3BUTHS, TO JI€PEBbs OJTHON MOPOIbI ObLIIH ObI COBEPIICHHO
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OJIMHAKOBbIE MO cTpoeHHto. OHM MMenu Obl OJIMHAKOBOE KOJIHYe-
CTBO BETOK, X KOH(PUIypaLHIO U TNIOTHOCTb.

OnHako BHEIIHWE YCIOBHUA BHOCSAT CBOM KOPPEKTHUBBI.
Knerku, Haxonsdmumecs Ha nepudepuu, MoaydaroT MEHbIIE MUTa-
TEJbHBIX BEIIECTB U UM NIPUXOAUTCS UCIIOJIB30BATh OTXO/IbI JKU3HE-
JEATEIIBHOCTH CEPALEBUHHBIX KIJIETOK, IIO3TOMY OHM MEHBIIE IO
paszMepam 1 00pa3yroT 60s1ee MIIOTHYIO IPEBECUHY.

MuHMMaNTbHOE KOJIMYECTBO IMUTATEIBHBIX BEIECTB IOJIY-
YaroT KJIETKH HAPYXKHOTO CJ105, KOHTAKTUpYIOLIKe ¢ BO3ayxoM. OHu
COXHYT M OTMHpAIOT, 00pa3ys kopy. Kpome Toro paszmuuus B ocBe-
IIEHUH NIPUBOJUT K TOMY, YTO C OCBELIEHHOIN CTOPOHBI YBEIUYMBA-
€TCs KOJIMYECTBO BETOK, B Pe3y/bTaTe MX 00Jee MHTEHCUBHOIO PO-
cTa.

M36BITOK MUTATEIBHBIX BEIIECTB U BJIard B CEP/LICBHHE MTPH-
BOJIUT K TOMY YTO B He HAYMHAIOT Pa3BUBATHCS PAa3IUYHBIC Mapa-
3UTHI - OaKTEPUU U MJICCHEBbIC TPUOKHU, IPUBOISIINE K THOCTH Jie-
peBa. IIpumepHo Tak e 00pa3yeTcs U Koxka y )KUBOTHBIX. DTO CIOH
OTMEPILINX M 3aCOXIINX KIJIETOK, KOTOPBIA MpeloXpaHsieT ITyOHH-
HbIE€ KJIETKU OT BBICBIXaHMs U rudenu. OXKMBUTh TH KIIETKU Ka-
KHMHU-TO KpEMaMH MM Ma3ssMU HEBO3MOXHO. /la 3TO He HYXHO U
onacHo. KiieTku, He 3amMIEHHbIE KOXKEH, JIETKO MOBPEKAAIOTCA U
CTAHOBSITCS MUIIEH Pa3IMUHBIX, JIETKO MPOHUKAIOIINX B HUX OaKTe-

pHUH...
skkosk

Kak yxe ObL10 CKa3aHO BBIINIE, C TOUYKH 3PEHUST HACTOSIIEH
TEOpHUH, "JKU3HB'" - 3TO YUCTO OBITOBOE WU PEIUTHO3HOE MOHITHE,
0OYCIIOBJICHHOE JPEMYy4YUM 3a0JIy’KIEHUEM, YTO B MaTepHAILHOM
TEJIE Y€JIOBEeKa WJIM KUBOTHOTO CYIIECTBYET HEUTO HEMAaTepHuaib-
HOE, KOTOpOE U JienaeT ero ">kuBbIM". Ha camom xe aene, )KUBOU
OpPTaHU3M — ATO IPOCTO OMOJIOTHYECKUN MEXaHU3M, CIIOKUBIITUNCS
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B pe3y/bTaTe ATUTEIBHOMN 3BOIOIMHI MAaTEPUU, B KOTOPOM C(HOpMHU-
pPOBAINCh U JIEHCTBYIOT MHOXECTBO aBTOMAaTHYECKHX, B3aHMMOCO-
[JIaCOBaHHBIX U MOJJEP>KUBAIOLIUX IPYT APYyra MPoLeccoB, MOTYH-
HSIOIUXCSI €IMHCTBEHHOMY (DU3MYECKOMY 3aKOHY — BTOPOMY
Hayajgy TepMOAMHAMHUKH. M Huuero "kuBoro" B HEM HE copep-
HKHUTCAL.

Ero BmosHe MOXHO CpaBHUTH, HANpHUMeEp, ¢ PabOTAIOLINM
JIBUTATENIEM BHYTPEHHETO CrOpaHHUs, B KOTOPOM TaKXke OCYIECTB-
JSIOTCS TaKME B3aMMOCBSI3aHHbBIE aBTOMATHYECKUE MPOLIECCHI, KaK
nojiaya TOPIOYEro, CMEIIMBAHUE €r0 BO3/YXOM, C)KaTHE B I[MJIMH-
Jpax, MOJKUTaHUE CMECU B HY)KHBI MOMEHT, CHHXPOHHOE OTKPBI-
BaHUE M 3aKpbITHE KJIallaHOB U TakK Jajee.

U nostoMy paboTaromuii JBUTaTelb, KaKOH-HUOYAb TEpBO-
OBITHBII TUKaph C OCTPOBOB TyaMOTYy, BIIOJIHE €CTECTBEHHO MOXET
CUUTATh KHUBBIM.

Tem Oonee, 4TO OOBEIUHUB €ro C HEPTIHOW BHIIIKOM,
He(TerneperoHHbIM anmapaToM U aBTO3aNPaBIIUKOM, MOYXKHO 3aCTa-
BUTH €ro paboTaTh aBTOMAaTUYECKH, 0€3 y4acTHs YeJIOBEKa, 10 TeX
Mop, MOKa OH HE U3HOCUTCS U 3arjoxHeT. To ectb ympéeT. To ke ca-
MO€ TIPOUCXOJHT | C JII0ObIM oprann3mMoMm. COOM OJTHOTO WU He-
CKOJIbKUX IIPOIIECCOB, HAPYIIAET UX COTJIACOBAHHOCTH, OTTOUEHHYIO
MIITHOHAMH JIET SBOJIIOIMHU U, B KOHEYHOM HTOT€ IPUBOJHT K OCTa-
HOBKE BCEX IMPOIECCOB, MPOUCXOISIINX B OpraHU3Me.

[IpaBaa nBUraTens JIErKO OTPEMOHTHPOBATH, IOCTATOYHO 3a-
MEHHUTbH KaKHe-TO JIETaJN WM MOYUCTUTh KOHTAKTHI, YTO C OCTAHO-
BUBILIUMCS] OPTraHU3MOM He Bcerja noiydaercs. [lotomy uto B 61o-
JIOTUYECKOM OpraHu3Me, IOYTH Cpa3y e HauMHAIOT MpeolianaTh
JIpyTHe MPOIeCcChl CHHTE3a, ACNAOUIIe PEaHUMaLINI0 HEBO3MOKHOM.

Teno yenoBeka, Tak k€ Kak M JIIOOOT0 IPYroro >KUBOTHOTO,
10 CYTH, MPEJCTaBIsAET cO00i COOOIIECTBO, HAXOAAIMINUXCS B CUM-
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Ouo03e MHOKECTBA MHOTOKJIETOYHBIX OPTaHU3MOB (OpPraHOB), KOTO-
pble OOBEAMHUBIIKCH B TMPOIIECCE DBOJIOLMHU, PAa3BUBAINUCH COB-
MECTHO M HaBCETIa MOTePSIIN caMOoCTosTeNIbHOCTh. [1o cyTH, 31O pe-
anu3aiys TOro e camMoro MpUHIUINA CuHme3d, TOJbKO Ha Ooiee
BBICOKOM yPOBHE OpraHU3alllui MaTePHUU.

Cam MexaHu3M JieiicTBUS cUMOHMO03a IOCTaTOYHO MPOCT ISt
MOHWMAaHUA. J/[Ba MM HECKOJBKO MHOTOKJIETOYHBIX OPraHU3MOB,
CBSI3aHHBIX CUMOMO30M, HCHOJB3YIOT OOJBIIYI0 YacTh MPOIYKTOB
KU3ZHEJEATEIIbHOCTH APYT Apyra (OTXOAbI UM MPOCTO IEPHMO), KaK
CTPOUTEINbHBIN MaTepua Juist cedsl, YTO B UTOTE MPUBOAUT K YMEHbB-
HICHUIO MOTPEOICHUS MUIIU U SHEPTUH U3 OKPYKAIOIIEH CPeIbl.

U 4to, cOOTBETCTBEHHO, NAET ropa3o OOJbUIYI0 HE3aBUCH-
MOCTbH OT BHEITHHUX MPUPOTHBIX YCIOBUI U MO3ITOMY MBI MOKEM JI0-
BOJILHO JJTUTENIFHOE BpeMsi 00XoauTcst BooOmie 6e3 numm. B npo-
TUBHOM CITydae MpU OTCYTCTBHH CHUMONO03a, HAM MPHUXOAUIIOCH OBl
MOCTOSTHHO YTO-TO JKE€BaTh. A TaK, KJIETKH OPTaHOB BO BpeMsl Tepe-
PBHIBOB B MTUTAHUHM OOXOAATCS OTXOJAaMU KU3HEACIATCILHOCTU APY-
TUX KJIETOK OpraHu3Ma, OCTYMAaIKUMHU B KpoBb. B pupoae, npak-
TUYECKH UCTOJIb3YETCS BCE U HUUETO HE PONaAaeT MPOCTO TakK.

XKenunast >kenesa, Hampumep, HCIONb3YET ISl JAeNICHUs
CBOMX KJIETOK, a 3TO €€ OCHOBHAs 3a/1a4a, MIPOAYKTHI dKU3HEICATEIb-
HOCTH KEIyJIKa, TOCTaBIIsieMbIe TOTOKOM KPOBHU M B KAUECTBE OTXO-
JIOB BBIJICIISIET KeT4b, KOTOPYIO JKEIYAO0K B CBOIO OUY€pE/lb, HCIIOIb-
3yeT I mepepadOTKN HEKOTOPBIX MPOAYKTOB nutanus. Eciu yna-
JUTH U3 OPTaHU3MA )KETTIHBIN MY3bIPh, KEITYA0K HE CMOKET UCIIOJIb-
30BaTh HEKOTOpHIEC BEILIECTBA, B PE3y/bTaTe€ YEro YEJIOBEK, XOTSI U
OyJIeT )KUTh, HO Oy/IeT BBIHY)KJICH OTPAaHUYUBATH Ce0s B ynmoTpeoie-
HUU HEKOTOPBIX BUJIOB MUILIH.

[ToBpexxaeHue cep/a HeMeUIEHHO MPUBOJIUT K CMEPTH, TaK
KaK Cep/Ile BBHIMONHICT OYCHb BAXKHYIO (DYHKIHIO 1O MEpPEeKavKe
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KkpoBH. U x0Ts 3Ta QyHKUKA OYeHb Ba)KHA, OHA TEM HE MEHee, J0-
CTaTOYHO MPOCTa U MO3TOMY CEepJILe JETKO MOKHO 3aMEHUTh MeXa-
HUYECKUM IPOTE30M — MPOCThIM HacocoM. UTo, cOOCTBEHHO, yxke
JIOBOJIbHO YCIICIIHO HAYMHAIOT JIeTIaTh MEIUKHU.

[ToBpexxaeHre EYeHH, TaK KE CMEPTEIHLHO OMACHO, TaK Kak
MPOIYKTHI (OTXO/BI) €€ KUZHEIEATEIILHOCTH — 3TO OOJBIIOE KOJIH-
YECTBO pa3HOOOPA3HBIX BEIIECTB, KOTOPHIE UCIIONIB3YIOTCS APYTUMHU
opranamu. be3 medyeHn, 0O4YeHh MHOTHE OPTaHbI NEPECTaHyT IMOTy-
yaTh HEOOXOAMMBIE UM OTXO/BI €€ )KU3HEAEATEIbHOCTH, YTO OUYEHb
OBICTPO MPUBENET K COOI0 M OCTAHOBKE JAPYTUX CBSI3aHHBIX C HUM
MPOIECCOB B OpPraHU3MeE U €ro "cmepTu’.

[ToaTOMY 3aMEHUTH TIEYCHb KAKUM-JTHOO YCTPOMCTBOM, CKO-
pee BCero He MOIYYUTCS HUKOTAa. To ecTh Mo0bie OpraHbl HAIIEro
Tena "03a00ueHBl" JUIIb TEM, YTOOBI JCTHIUCH U Pa3MHOKAIUCH
TOJIBKO UX KJIETKH M UM TIIyOOKO Oe3pa3inyHa )KU3HEACITeIbHOCTh
npyrux opraHoB. OJHAKO B pe3ynibTare JIUTEIBHON HBOIIOLNH,
c(hOpMHUPOBAITUCH HACTOJIBKO MPOYHBIC B3AUMOCBSI3H MEXYy HUMH,
4TO JIt000H COOM B OJJHOM OpraHe, cpasy e OKa3bIBaeT BIMSHUE Ha
IpyTue.

Korga yuénple cMoryTt getanbHO pa3oOparbes B paboTe op-
raHoB HAILIETO TeJia, BOT TOrAa 6€30 BCAKUX JUMOBBIX pacuInppoOBOK
HECYILIECTBYIOIIETO TE€HETHYECKOTro KOJa, JAECUCTBUTENBHO, IIO-
SIBUTCSI BO3MOHOCTB CO3/1aBaTh OUeHb (P PEKTUBHBIC JTCKAPCTBA OT
pa3TUYHBIX 00Je3Hel. XOTs MOJHOCThIO U30ABUTHCS OT HUX YeJIO-
BEUYECTBY HE yaacTcsi HuKoraa. OCTaHOBHUTH SBOJIIOIHMIO MAaTEPUHU
HEBO3MOXKHO, a2 BO3HUKHOBEHHE 0OJIe3HEH — ATO MPUHIUIHUAIBHO
3aKOHOMEpHOE €€ CJe/ICTBUE.

Jlornueckoe pa3BUTHE HACTOSIIEH TEOPUU HEU3OEKHO TIPH-
BOJUT K COBEPIICHHO OIIEIOMIISIONIEMY BBIBOJY, YTO TO, YTO MBI
Ha3bIBAEM "KU3HBIO", )KU3HBIO U HE SIBJSETCS, a SBISETCS MPOCTHIM
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U 3aKOHOMEPHBIM CIIEJICTBUEM IIpOIEcca 3BOIIOIUN MaTEpUU BCe-
JeHHOU. U TONbKO HEeMOHUMaHUEM 3TOT0 OOCTOATENHCTBA OOBICHS-
eTCs TO, YTO emé MHOTHE YYEHBIC-TEOPETUKH J0 CHUX TMop Oe3-
YCIICIIHO MBITAIOTCS HAWTHU pas3rajky OTIMYUS KUBOTO OT HEXHU-
BOTO, 110 CYTH, JIOMSICh B OTKPBITYIO JIBEPb.

[ToToMy 49TO TaKoro OTIIMYUS MPOCHIO HE MOIHCem Oblmb.
Tak e COBEPIICHHO SICHO, YTO YHUYTOXXHThH JKU3HB, KaK MPOLIECC
IBOITIOIIMU MAaTEPUH, HEBO3MOXKHO, ITO3TOMY JIFOOBIE U3MBITILICHUS O
KOHIIE CBETa SIBIISIOTCS OpeoM cuBOM KoObUTBI. bonee Toro, mpo-
[IECC ABOJIIOIIMHM HE OCTaBIISIET HUKAKOH, JTa)ke MUKPOCKOMHYECKOMH
BO3MOXXHOCTH CYIIECTBOBAHMS HEKOETro BbIciIero TBopua. [Ipocto
MOTOMY, YTO IPUPOJIE OH HE HYXKEH.

W TOnBKO HEBEKECTBO U JETCKAas OrPaHUYCHHOCTH YeIOBe-
YECKOr0 pa3yMa MpHBeNia K BOBHUKHOBEHUIO HAWBHBIX CKa30YHBIX
YUEHUH O HEKOEM BBICIIIEM CYIIECTBE, KOTOPOE, KAKHM-TO HEBEPO-
SATHBIM 00pa3oM, CO31aJI0 3Ty BCEJICHHYIO U "COTBOpPHIIO" Bce "Ku-
BOe', IOMECTHB €ro Ha MIaHETy ¢ KOM(MOPTHBIMH yCIOBHSIMH TPO-
JKUBaHMS. AOCYpTHOCTh 3TUX YICHUN CTAHOBUTCS OYCBUIHOM, €CITH
3aJaTh aBTOPaM U UX MOCIEI0BATENsIM apy MPOCTHIX BOIPOCOB.

Bonpoc nepewtit: A nyist 4ero, cOOCTBEHHO, BCEMOTYIIEMY
CaMOJIOCTaTOYHOMY CYHIECTBY, KOTOpPO€ HU B 4YeM HE HYKJaeTcs,
ATOT FEMOPPOH C YETOBEUYECTBOM, KOTOPOE TOJIBKO H JIETIAET, YTO IO0-
CTOSIHHO BOIOET, TpaOuT 1 yOuBaet apyr apyra?

U eonpoc emopoii: A 4T0, y 3TOTO BCEMOTYIIETO CYIIECTBa
HE XBaTUJIO yMa PEIIUTh 3TU MPOOIEMBI eIIé Ha CTaJAUU TPOSKTUPO-
BaHusA? OTCyTCTBHE OTBETOB Ha 3TH BOMPOCH! JOKA3bIBAET, YTO 3TO
BCEMOTyIIIee CYIIECTBO HE Oojee ueM 1o yooroi (aHTa3uu Jiro-
JieH, CO3aBIINX €T0 M0 CBOEMY 00pa3y  MoI00HIo.

Beputs B T0, 4TO 3TO BCceMOTyIlee CBepXpa3yMHOE CYIIECTBO
MOJKET OBbITh MPUMHUTHUBHBIM U KECTOKUM, KaK TMEPBOOBITHBINA M-
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Kapb, B BBICIIICH CTETICHH HEJETO 1 OeccMbICiieHHO. bonee Toro, He-
CMOTpSI Ha TO, YTO 3TO CYIIECTBO 00CIIACT JIOIM BEYHOE OJIaKeH-
CTBO B 3arpoOHOM MHpE, YTO-TO HUKTO OCOOCHHO HE CITCUTUT BOC-
MOJIb30BAaTHCA 3TUM OOCTOSITENHCTBOM, a COBCEM Ja)ke HAao0OpOT
OYCHb MHOTHE yu€HbIE ObIOTCA HaJ pa3pabOTKON METOAOB MPOAJIe-
HHA CBOCTO 6peHHOFO CYH_IGCTBOBaHI/I}I Ha 3TOM CBCTC.

HBITa}ICB noquy—To KaK MO>XHO JOJIBIIIC OTT}IHYTL MOMCHT
NOJYYEeHUs BEYHOro OsaxkeHcTBa. Jlsl 3TOrOo Jaske mpuUIyManu
KPUOTEHHBIC KaMePhI, T/I€ 3aMOPOKEHHBIC TPYIBI BAXKHBIX (C TOUKH
3pEHHUsI ’TUX TOKOMHUKOB) 0C00, OYyT XpaHUTHCS JI0 TEX TOP, MTOKa
YeJIOBEUYSCTBO He HaléT crioco0a BEUIEYHTE UX U 0KUBHUT.

A Bce MoToMy, 4TO JaXKe caMble TI1yOO0KO BEPYIOIINE PEITH-
THO3HbIe (haHATUKH, B TIyOMHE AYIIM COMHEBAIOTCA M MYyYaroTcCs
TOM HEU3BECTHOCTHIO, KOTOPAs 0KHUIAET UX MOCIIE CMEPTH.

Benp uenosek co3nan cebe Oora IMEHHO M3 CTpaxa CMEpTH,
U JaXe IMMOAHUMAACH 110 JICCTHHUIIC ITO3HAHUA, OH BCE IIbBITACTCA CO-
BEPLIEHCTBOBATH CBOIO IIPUIAYMKY.

BwmecTo BeTx03aBeTHOro W NMPUMUTHBHOTO OO0XKECTBa, Te-
neph B MO3raX MHOTHX IICEBJIOTPAMOTHBIX BEPYIOIIUX (UTYpHUPYET
YK€ HEKHM, KaK UM Ka)KETCsl, BIIOJIHE "Hay4dHbIN" BBICHIUN pa3yM,
obuTtaronuii MO0 B rTyOMHAX BCEJIEHHOH, THOO B KAKOM-TO APYTOM
U3MEpPEHUH, KOTOPBIN, MO-BHAUMOMY, OT CKYKH CO3/1aJl YeIIOBEKa B
KaKNX-TO CBOUX HCIIOHATHBIX HCIIAX. HO TYyT BO3HHUKACT J'IOI‘I/I‘IHBII\/'I
BOTIPOC, a KTO K€ Co3/aJl camoro oora..?

"XXu3Hp", KaKk yxe ObUIO CKa3aHO, 3TO CIEACTBHE MpoIecca
SBOJIIOIIMHA MATEPHUH U MPOIECC ITOT OECKOHEUYEH. A KeJlaHue TPo-
JUTUTH TO, YTO yXe€ caMO 10 cebe 0ECKOHEUHO, TIyIo U 0eCcCMBIC-
neHHo. Kaxxprit uenoBek Wi )KUBOTHOE, KaK MaTepHUAJIbHBINA OHO-
JIOTUYECKHH MEXaHHW3M, IMOCTOSTHHO BOCIIPOU3BOIUTCS TMPUPOIOH
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3aHOBO U JIayK€ HE 0CO3HaBas TOTO, MO CYTH, MPOKHUBAET OECKOHEY-
HOE KOJIMYECTBO "KU3HEH Ha 0ECKOHEUHOM MHOYKECTBE OOUTAEMBIX
TIJIAHET BO BCEJICHHOM.

W HaunHas KaXayr0 HOBYIO "KU3HB' C HYJS, OH (pU3nYecKu
HC MOXCT IOMHUTL, HU MMPEABIAYIINEC ) KU3HU, HU MCCTO, I'’/IC OH YXKC
KOT'JIa-TO KWJI. DTOT HEOOBIYHBIN BBIBOJ, MO CYTH, 0OOCHOBHIBAET
Oyanu3M, KaKk MHTYUTHBHOE U MOYTH HAayvyHOE MHPOBO33PEHHUE C
"perHKapHaluen" MaTepualIbHOIO TEa.

A TO, 4TO JIFOJIA, CAaMH TOTO HE MOHUMAs1, Ha3bIBAIOT AYIIIOM,
TaK 3TO MPOCTO HAIllE CO3HAHUE, SBISAIONIEECS CBOMCTBOM BBICOKO-
OpraHU30BaHHON MaTepuu, GOPMUPYIOLIUMCS B Pe3yIbTaTe BOCIIHU-
TaHUsI ¥ OOYYEeHHS U OECCIIETHO MCYE3al0IIero Mociie CMEPTH Opra-
HHU3MaA.

U xot14 co3Hanue uiam "myma" co CMepThio OECClIeHO Hcye-
3aeT, 3TO HE MMeeT a0COIFOTHO HUKAKOTO 3HAUYEHUS, IMOTOMY YTO
OHO TaK ke chOpMHUPYETCS 3aHOBO B HOBOM Tene. M s aToro He
notpedyercst Hu 60ra, HH JbsIBOJIA, HU BBICILIETO pazyma. J{ist aToro
BITOJIHE JOCTATOYHO POJUTENIEH U Me1aroroB.

CMepTh Belb TOJIBKO C TOYKH 3pEHHsI MOKa €lle HeBexXe-
CTBEHHOTO YeJIOBEKa, SIBJISIETCS TpareAueu, AJig IpUPOJIbl Ke - 3TO
3aKOHOMEpPHOE SIBJICHUE, MPOUCXOASIIee MOBCEMECTHO U IOCTO-
SIHHO, TaK K€, KaK U pOXKJeHHEe. DTO HEOTheMJIeMasi COCTaBIIAIOIIAs
Impolecca 3BOJIIOLUKA MaTepud. B HameM Tene KakIyl0 MUHYTY
YMUPAIOT THICSYM KJIETOK. M KaXayr0 MUHYTY THICSYM KJIETOK POXK-
JAaTCs BHOBB.

Jlump pazymHOE Oco3HaHHE TOro (akra, 4To CMEpPTh ITO
Hen30eXHOEe CIIeICTBHE MPoIiecca 3BOTIOIUH, TPUBEIET K TOMY, YTO
OHA npecmanem Cmpawiume a100eil ceoeil Heu38ecCmHOCmbIO U
0e3b1cX00H0CmbI0, A CHAHEem 60CHPUHUMAMbCA RPOCHO KAK 00-
CaoHas Heu30eHcHOCmb.
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JlocagHas, HE CTOJIBKO MOTOMY 4YTO B HOBOW >KM3HH, HE
TOJIKO BCE HY>KHO OyJIET JielaTh 3aHOBO - CHOBA YUUThCS TOBOPUTb,
XOJIUTh, YUTATh, 3aBOJUTH APY3€H, & CKOJIBKO ITOTOMY, YTO B CIEIY-
IOLIEH KU3HU BEPOATHOCTD HAIIETO MOSBICHUS B OECKOHEUHOM BCe-
JIEHHOU Ha TU1aHeTe 3eMisl, HACTOJbKO HUYTOKHA, YTO MPAKTUUECKHU
HeBO3MOkHa. Korja yesioBek, HaKOHEI-TO, TOMMET M OCO3HAET 3TO,
OH COBEPILEHHO IMO-APYyroMy OYJeT OTHOCUTHCA, KaK K JKM3HHU BO-
00111e, TaK U K KKI0N OTAEIBHON KU3HHA B YACTHOCTH.

DTO yTBEpKACHUE MOXKET, B HACTOSLIEE BPEMsI, TOKA3aThCs
KOMY-TO IIMHUYHBIM, TaK KaK CKOpOb MO MOKOMHHMKY M CIIOBa O
HEBOCIIOJIHUMOM yTparte, OyayT Ka3aThCs TIYNbIMU U HUKYEMHBIMHU.
[Toromy yTo NMt0/IM, yMEpILIUE UK MTOrHOIINe B BOITHAX, B KATaCTPO-
dax, B KOHIIJIATepsX U Tyjarax, B CHIy TOTO YTO MaTepus BEYHA U
HEYHUYTOXXUMA, CHOBA M CHOBA >KMBYT U €CIIM HE CPE/IU HAC, TaK HA
Jpyrux oOWTaeMbIX IUIaHETaxX OECKOHEYHON BCEICHHOM.

JKuByT naxke 1 HE 0OCO3HABAsl TOTO, YTO KOT/IA-TO YK€ *KHIIU
U OyayT *®uTh el He oauH pa3. Jlroau, ObIBIIME paHbIe APHCTO-
tensimu, Hetoronamu, ['urnepamu CtanuHbIME, pabaMu U TATPHUITH-
SIMH, BO3MOKHO, CETO/IHSI SIBJISIFOTCS HAIUMMU J€ThbMU, BHYKaMU WU
MpaBHYKaMHU, @ MOKET Jlaxke cO0aKaMH WIIH KOIIKaMH, XOTs HUKTO U
HUKOTJa 3TOr0 HE Y3HAET.

Ho B cuimy BeyHOCTH MaTepuu, 3TO aOCOJIOTHAS HEM30exk-
HOCTb U YEJIOBEUYECTBY CO BPEMEHEM MPUAETCS IPUBBIKHYTH K 3TOMY
U TIEPECMOTPETH CBOE OTHOIICHHE K 3JI0IESIM U THPAaHaM MPOILLIOTO.
W xorpa nmoau HAaKOHEL-TO OCO3HAIOT, YTO OHU, MO CYTH, BOIOIOT
caMu ¢ co0o0M, J00bIe KOH(MIUKTHI U BOWHBI CTaHYT O0ECCMBICIICH-
HBIMU.

W Torpa oTHOIIEHWE K MaMITH TaKUX T€HUAIbHBIX JIIOJIEU
Kak Xpucroc win JIeHuH, KOTOpbI€ B YCIOBUSIX CIErKa MOYMHEBILIEH
00e3bsIHBEH CTau YTO-TO MOHSITU U O€3YCIIEUTHO MBITAINCH U KHYTOM
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Y TIPSTHUKOM BBIBECTH UYEJIOBEYECTBO Ha HOPMAJIBHBIN MyTh pPa3BH-
THS, I3MEHUTCS.

[Tpon3oiaET 3TO OCO3HAHUE, K COXKAICHUIO €lIEé OYEHb He-
CKOPO, HO HEM30EKHO MPOU30UIET.

Mpumeuanne. H nacmoswyio meopuio, Hado noazame, jiem
uepe3 500-1000, xomsa xomenoco 0bl HAdeAMbCA, YMO PaHblie, OyOym
uzyuamo 6 HAUAIbHOU wiKoae. Ona OKOHUAMENIbHO U HABCE20A YHUUMO-
JHCUmM 6ce pelucuo3nble U mucmuiecKue yu4enu.

U nexomopvle npusHaxu ciadozo OGUNCEHUA K IMOMY, yiHce
MOMCHO 3aMeMUmMDb Yiice Ceuuac no Hedbleanomy, no cymu, npedcmepm-
HOM) 6CNIECKY pelucuo3noco Mpakoéecu}l U Heeesxcecmea, Komopole
00bIUHO Cyualomces neped CKauKom npozpecca.

A ceituac MHe 00iBHO M CTHIAHO 3a Poccuro, koTopas
OoJbIIIe IPYTUX MOTPSI3/1a B 3TOM HEBEKECTBE M MPaKOOECHH.

Bb1600 u3 écezo ckazannozo ouenv ONMUMUCHUYUECH: Ye10-
6€K, KAK C/OMCHeNWUIl aemomMamuyecKuil MamepuaibHslil 00b-
eKm, chopmuposasuiuiica MUIIUOHAMU JIem IE0IIOUUU U 00.1a-
0arowuIl C6OUCMEOM CO3ZHAHUA, HCUGEM 6€UHO, NOCHLOAHHO 00-
HOGIAACH 8 8UOE MAMEPUATILHO20 Med.

U nosmomy on HuUK0z20a He cModHcem OKOHYamenbHo nooe-
Ooumo Hu 00J1€3HU, HU CMEPMb, MAK KAK OHU AGIAIOMCA 3AKOHO-
MEPHBIMU COCIMABTAIOUUMU NPOUECCA IBOTIIOUUU MAMEPUU.

Kcraru, uMeHHO yiy4miaromuecs, NpuOImKaroImuecs K mo-
YTH CTEPHJILHBIM, YCIOBHS JKU3HU, 2 BOBCE HE IJIOXas SKOJOTHUYE-
CKast 00CTaHOBKa, YK€ IPUBEIIN K OCIIA0JICHUIO 3alIUTHBIX MEXaHU3-
MOB U IIIMPOKOMY PACIPOCTPAHEHHUIO CPEIU YeIOBEYECTBA ANIePTH-
YECKHUX U PaKOBBIX 3a00JICBaHUM.

IIerTasice n30aBUTHCA OT OOHUX OOJIE3HEH, YEIOBEUECTBO
HEen30€KHO OyAET MoayJdaTh APYTHe U HaBepHSKa O0Jiee CTpalIHbIe.

[TosToMy npoaIUTE OTAENBHYIO "’KU3HB" pa3a B MOJITOpA Ye-
JIOBEK BO3MOXXHO M CyMEET, HO CTaTh OECCMEPTHBIM OH HE CMOKET
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HUKOraa. HOTOMy 4YTO OCTAaHOBUTH 3BOJTIOIHUIO MATCPUU ITPUHIUIIN-
AJIbHO HEBO3MOZKHO.

18. O CO3HAHHMH
N IIAMATH

Hepenko mpuxomutcs uutath couymHeHUs GuiaocodoB, u
OUeHb JIPEBHUX, U HE OYCHB, O COBHAHHUH, KaK O HEKOeH HeMaTepu-
JIBHOM CyOCTaHIIMH, CYILIECTBYIOIIEH T/Ie-TO B OpraHU3Me, cama o
cebe. DTO MPOUCXOTUT OT HETIOHUMAHHUS TOTO, YTO B MPUPOJIE HU-
YEero HEMaTEepPUAIbHOTO HE CYILECTBYET.

Paccmampusamb yeynoeeuecKkoe CoO3Hanue Kak 0006y10 uoeasn-
HYI0 (HeMamepuanbHyro) cyocmanyuio, RPUHYURUATILHO OMIAUYHYIO OM
cyocmanuuu MamepuanbHoll, eCms 0aHb PETUSUOZHOMY MPAKodecuio u
udeanucmuueckou Qunocoguu, Komopie AGNANOMCA KOMROHEHMOM
UOeO0N02UYeCKOUl peaKyuu, Hauaguielcsa 6 KOHye 08a0uamoz20 6exka ¢
Kpaxom Co6emcCK0o20 KOMMYHU3mMa u nopoa:cdalomeﬁ momaJjibHoOéE no-
mymuenue ymos (A.3unoeves).

Co3nanue — 3TO CBOWCTBO BBICOKOOPTAaHM30BAaHHOW Mare-
pHUH, a UMEHHO KOPBI YEJIOBEYECKOT0 TOJIOBHOTO Mo3ra. U ero ¢pyHk-
IIUsl TOCTaTOYHO MPOCTa, OHO 3aHUMaeTcsi 00paboOTKOM U AIeMeH-
TapHBIM CPAaBHEHUEM CHUTHAJIOB C OPTaHOB UYBCTB, OPraHU3ys UX B
BUIe 00pa30B HEUPOHHBIMH CTPYKTYpaMHU. A Tak *e KOMOUHUPOBa-
HUEM, IpeoOpa30BaHUEM U COXPAaHEHHEM 3TUX 00pa30B B MaMSTH.

[Tponecchl MBIIIIEHUS — 3TO U €CTh MPOLIECCHl U3MEHEHUSI U
npeoOpa3zoBaHus 3TUX 00pa3oB. Cama MaMsTh HUTJE HE JTOKAIU30-
BaHa, I0ATOMY UYTE€HUE MbICIEH HEBO3ZMOXKHO.

A celiyac MbI TOKaXKEM, KaK MIPOMCXOJIUT BO3SHUKHOBEHHUE U
3alOMHHAHKUE 00Pa30B B MO3T€ ¢ TOUKH 3peHus pusuku. DOTOHHI, a
MOMPOCTY OBICTPBIC AJIEKTPOHBI, UcTyleHHbIe COJHIIEM, OTpaXka-
I0TCSI, HAPUMED OT SI0JI0KA U C TTOMOIIBIO0 XPYCTAIHKA PUCYIOT Ha
ceTyaTKe U300pakeHue 3Toro s0JI0Ka.
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DT0 M300pakeHUE MPEICTABISIET COO0M KapTy rpaueHTOB
AJIEKTPUYECKUX MOTEHIHAIOB Ha ceTyaTtke. B mamouke (Miam KoJj-
0OUKe) CeTYaTKU MPOUCXOAUT HAKOTUICHHE JICKTPOHOB B MOJIEKYJIE
pOIONKMHA, CO3/IAI0IIEE PA3HOCTh AJIEKTPUUECKUX MOTEHIIMATIOB, KO-
TOpasi HAYMHAET BBIPABHUBATHCS IMOPOXKAAs IBHKEHUE ITUX 3apsi-
JIOB TI0 HEPBHOMY BOJIOKHY B HEMPOH MO3ra. DTH 3apsiibl HaAKaIlIu-
BaSICh B HEMPOHE CO3JAI0T PA3HOCTh MOTEHUUAIOB MEXKIY HUM U
JPYTUMU HEUPOHAMU COCIMHEHHBIMU C IPYTUMU MATIOYKAMMU.

CunamMy OTTaJIKUBAHUS AJEKTPOHbl HAYMHAIOT BBITSATUBATH
JICHJIPUTHI HAIIIETO HEMPOHA MO HAIMPABJICHUIO K IPYTUM, MEHEE 3a-
PSOKEHHBIM HEHPOHAM U ACHAPUTHI COSTUHSSICH C HUMH 00pa3yroT B
MO3Te CTPYKTYPY, MOAOOHYIO KapTe AJICKTPUUYECKUX MOTEHIINAIOB
Ha ceTyatke. (/[Br>keHue Bcerjaa nopok1aeTcs CUiaMu, a CUJIbl BCe-
ra o0yCIOBIEHBI PA3HOCTHIO AIEKTPUUYECKUX WM TPABUTAIMOH-
HBbIX MOTEHIMAJIOB.) JTa CTPYKTYpa, IPUTATHBAS MOJEKYJIbI TIIIO-
KO3bI U3 MEXKIIETOYHOMN KUIKOCTH, YEpPE3 HEKOTOPOE BPEMS B pe-
3y/bTaTe MOBTOPEHUS, IOCTETICHHO MPOPACTaeT, 00pasys MOCTOSH-
HBIC CBSI3M, KOTOPBIEC U MPEACTABIISIIOT COO0M 00pa3 si010Ka.

K 3Toil cTpykType BHOCIEACTBHU MPUCOCTUHSIOTCS KOH-
CTPYKIIMH, 0Opa30BaHHBIE €11¢ U CUTHAJIAMH C OPTaHOB OOOHSHHUS U
BKyca. ECTECTBEHHO, YTO 3TH MPOPOCIIME CTPYKTYPHI Pa3TUUHBIX
00pa30B ACHCTBUTETHFHOCTA OYE€Hb YCTOWYUBBHI K Pa3IUYHBIM BO3-
JEUCTBUSIM, HAIpUMEp K moTepe co3HaHus. Korna yenoBek npuxo-
JUT B ce€0s1, OHU TYT K€ BOCCTAHABIMBAIOTCS.

Mpumeuanne! Ceoiicmey mo3zea Kk npeoopazo8anuio u co30anu0
HOGBIX 00pA308 HA OCHOGE 00PA308, COXPAHEHHBIX 8 NAMAMU, Mbl 0051~
3aHbl ce0ell CROCOOHOCMbIO K meopuecmay u panmazuu. Teopuecmeo u
danmazua — amo nexasa hopma maxoiu 6e3o0o6uonou axcu. Ho nwoasn
J10J#Chb, 6 omJjiuduu om npaedbt, 0zpanulterm0ﬁ KaKkumu-mo pamKamu u
daxkmamu, ecezoa oezepanuuna. U umenno moil 6e32panudHoll axcu
Mbl 00:3AHBL MAKUMU OPEO0BbIMU COYUHEHUAMU, KAK K6AHMOGAA Me-
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XAHUKa, meopusa OMHOCUME/IbHOCMU U KOCMO/i02usa, npomueopeua-
WUMU eOUHCIMBEHHOMY 3AKOHY HPUPOObL — 6MOPOMY HAYATLY MEPMOOU-
HaAMuUKu.

Mo3r cocTOMT M3 OTPOMHOrO 4YMCIa HEPBHBIX KIETOK —
HEHPOHOB, 00bETUHEHHBIX B MPOLIECCe HAKOMIIEHUsI HH(POpMaIuu B
CJIOKHEHUIITYI0 HEHPOHHYIO CETh M CIIOCOOHBIX HCIIOIh30BATh AJICK-
Tpuueckue curHaibl. Kakapiii HEMpOH MMEEeT MHOXKECTBO OTPOCT-
KOB — JEHAPUTOB, KOTOPBIMH OH COEAUHSETCS C APYTMMHU HEUpO-
Hamu. OT CII0)KHOCTH M KOJIMYECTBA ITUX COEAMHEHUN 3aBUCUT pa-
3YMHOCTb WJIM UHTEJUIEKT UHUBU]A.

Camu 00pa3pl peanbHOCTH (POPMHUPYIOTCS MPOpPACTaHUEM
JEHAPUTOB U COXPAHSIOTCS B MO3r€, B OTJIMYUU OT KOMIIBIOTEPHON
aMATH, JO CaMOM CMEPTH OpraHusMa. X HEBO3MOKHO YHUYTO-
JKUTh U TP BPEMEHHOM IMOTEPE CO3HAHUS, OHM HE NCUYE3A0T.

[ToaTOMy mnepeyduTh 4YellOBEKa ITOYTH HEBO3MOXKHO, YEM
COOCTBEHHO M O0BSCHSETCS KUBYUYECTh CTapbiX ujaei. HoBble naen
no0eXIal0T TOJBKO KOTJa BHIMUPAIOT HOCUTENHU CTapbiX. S He na-
poM 1uraty Makca [1nanka o uaesix BeIHEC B Ha4ajo padoThI.

OO0pa3Ho, maMsATh MOXXKHO CPaBHUTH C OOJBIION 0OBEMHOIMA
MO3aW4YHON KapTUHOU MHUpaA. 1 yeM MeHbIlIe 2IEeMEHTBI 3TOU MO3a-
MKH, TEM BBIILIE JeTanu3anus kaptunel. [Ipouecc odyuenus — 310
MPOIECC CO3JaHUSI HOBBIX CBS3EH MEXIY HEUpPOHAMH, MPOLECC MO-
BBIILICHUS JI€TaIN3alUHU 3TOW KapTUHBI MUpa. [ ubens wiu paspyiie-
HUE, OJJHOTO WUJIH JIaXKe JIECATKOB U COTEH 3JIEMEHTOB, 00Pa3yIoInX
KapTUHY, HE MPUBOJAUT K (aTaIbHBIM MOCIEICTBUSAM, TaK KaK CBI3H
3TH MHOTOKPATHO JyOJMPOBAaHBI U TOYTH JIFOOOH JIEMEHT JIETKO
BOCCTAHABJIMBAETCS 110 COCEIHUM.

YenoBek poxKAAETCSA C MO3TOM, B KOTOPOM MUJUTMOHAMH JIET
IBOJIIOIMH yXKe CHOPMHPOBAHBI HEKOTOpPbIE 0a30BbIE CTPYKTYPHI
CBSI3€M HEMPOHOB, OMPEACIISIONINE MOJICNIM CTAaHAAPTHOTO MOBEJIEe-
HUS UM CTApTOBBIE MHCTUHKTHI, HEOOXOJUMBIE JIJIsl BEDKUBAHUSI T10-
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CJie POXKIEHHUsA. A ero Kopa BHaJajie MPEACTABISIET COOOM CTPYK-
Typbl C XAOTHMYECKUMHU CBA3SIMH MEXAY HEUPOHAMH, KOTOpbIE
HEIPEPBIBHO U3MEHSIOTCS M YCIIOKHSIOTCS B PE3yJIbTaTe Mpolecca
00yuenua u 60CRUMAaHUA.

U npouecc 3TOT 04eHb MEJIEHHBIA U DHEPro3aTpaTHbIM, O-
TOMY YTO 3HaHMS JIOJKHBI, B OyKBAJIbHOM CMBICIIE CIIOBA, HpOpacmu
6 6uoe 0enopumoeg Mexnay Heiiponamu. [lo3TomMy cuuTaTh ConepKu-
MO€ NIaMATH UJIU MIepe3aIncaTh €€, Kak 3TO EJAeTCsl B KOMIIBIOTEPE
HE MOJIYYHTCS.

3anoMHHaTh MO APYroMYy, IPUPOAa, K COKAIEHUIO, TPOCTO HE
yMeeT U 00ellaHusl 3aMEHUTh MO3T 3JIeKTPOHHBIM YUIIOM, KaK MPeJ-
JlararoT, HarpuMep, opraHuszaTopsl npoekta "Poccusa-2045", aBs-
I0TCSI, TI0 CYTH, OOBIKHOBEHHBIM TICEBJIOHAYYHBIM IIAPIATAHCTBOM.
VYyactHuku npoekra "Poccun 2045" XoTAT caenarh yenoBeka Oec-
CMEPTHBIM, HE TIOHUMAsI TOTO, YTO MBITAThCS CACNIATh OECCMEPTHBIM
TO, 4UTO YK€ camo 1o cede 0eCCMEepTHO, TPOCTO TIAYIO U OecCMBbIC-
JIEHHO.

YenoBek - 3TO CIOKHBIA MaTepHATbHBIM 00BEKT, CHOPMUPO-
BaHHBIM OECKOHEUHBIM MPOILIECCOM 3BOIOIUU MAaTepUU B TEUCHUU
MUJJTMAPJIOB JIET, BOBCE HE sBJsAETCS UBBIM. [la 1 BooO1Ie B npu-
pOZ€ HET HUYEro >KUBOro. KU3Hb - 3TO YHCTO PEIUTHO3HOE MOHS-
THE, Beb J1a)K€ TaKash BHICOKOOPIaHM30BaHHAsI MaTEpusi, KaK MO3T,
COCTOMT U3 COBEPIIEHHO MEPTBBIX aTOMOB U MOJIEKYJL.

YenoBek, Kak MaTepHalbHbI 00BEKT OCTOSIHHO BOCIIPOU3BO-
JUTCS TIPUPO/IOH 3aHOBO U JKUBET OECKOHEUHOE KOJINYecTBO pa3. He
JyMailTe, 4TO BaM CHJIBHO IIOBE3JI0, UTO BbI )KUBETE. BhI sxuiu n 10
CBOETO POKIEHUS U OyJieTe KUTh Nocie Bamei cMepTu. ToNbKO Bbl
HUKOI'/Ia HE Y3HaeTe, KeM U IJie Bbl ObUIH B MPOLLIOHN KU3HHU.

Mo3r — 3TO He MPOCTO KYCOK CEPOro BEIIECTBA B YEPEMHOU
KOpOOKe, MO3T' — 3TO €MHAas CUCTEMa, B KOTOPYIO BXOAMT €II€ U
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OTPOMHOE KOJIMYECTBO JAaTYMKOB, CBSA3BIBAIOLIUX €T0 C OKpYXkaro-
IIMM MHUPOM U HCIOJB3YIOIIUX B MPOIECCE JKU3HENEATEIbHOCTH
JNIEKTPUYECKUE CUTHAIBI DTO M OpraHbl 3pEHHUs, OpraHbl ClIyXa,
0OOHSIHUSA, OCI3aHUS.

DNEKTPUYECKHE CUTHAIBI C JATYUKOB (OPMHUPYIOT BPEMEH-
HBIC CBS3M, B BHJIE Pa3HOCTU MOTEHIIMAIOB, 0OpPa30BaHHON HAKOII-
JICHHBIMU B HEHpPOHE 3apsIaMu, KOTOpasi COXPaHSETCS B TECUYCHUU
KOPOTKOTO BPEMEHH U BO BpEeMs CHa IIPOPACTAET B BUJE ICHIPUTOB
MeXy HelpoHamH, 00pa3ysl OCTOSTHHBIE CBSA3H, COXPAHSIOLINECS
BCIO XKM3Hb. be3 3TUX CUTHajIOB C JaTYUKOB HE MOXKET ObITh HUKA-
KOT'O CO3HaHMS M HUKAKOW MaMATH, TOTOMY YTO HU 3allOMHHATh, HE
0o0pabaTheIBaTh HUYETO KPOME HUX, MO3TY OOJIBIIIE HEUETO.

U Tak kxak BpeMEHHBIE CBSI3H, B BUJIE PA3HOCTHU YJICKTPHUECKUX
MOTEHIIMAJIOB, IOBOJILHO OBICTPO UCYE3AI0T, "TIepruo 1 oaypacmnaaa”
NaMsITH IPUMEPHO OJHH CYTKHU, MO3TY HYXXEH TIepepbhIB JIsl CHA, BO
BpEeMs KOTOPOT'O JCHIPUTHI MHTCHCUBHO PACTYT.

OTHU CBSI3U MEXKIY HEMPOHAMH MHOTOKPATHO TyOJIUPYIOTCS B
Ipolecce HEOTHOKPATHOTO MOBTOPEHUS U OTOMY THOeb Helpo-
HOB OT CTapOCTH WJIM HEXBATKU KUCIOPOJIa HE MPUBOAUT K (aTalib-
HBIM TOCJEICTBUSAM U1 maMsATH. Pa3pylieHHbIe CBSI3U MOTUOIINX
HEHpPOHOB OepyT Ha celst COCeTHME.

W 511 cBA3U Mex Ay HEHPOHAMU Y Pa3HBIX JIFOACH COBEPLICHHO
pa3IUYHbBIE, TO3TOMY K OJJUHAKOBBIM BBIBOJIAM Pa3HbIE JIOIH MPH-
XOJIST B PE3YJIbTaTe COBEPIICHHO PA3IMYHBIX IOTUIECKUX MOCTPOE-
HUul. B mpupo/e HeT 1 He MOXKeT OBITh IBYX MO3TOB C OJIMHAKOBBIMU
CBS3SIMH MEX]ly HEHpOHaMH, KaKk HE MOXET ObITh ABYX JIECOB C Jie-
PEBBSIMH, HMMEIOIMMMU a0COJIOTHO OJMHAKOBYIO KOH(MHTYpaIuio
BETBEH, a MO3TOMY 3alucaTh BCE 3TU CBA3H Ha JPYTroil HOCUTEINb WU
MEPEHECTH UX HA KAKOH-TO APYrol MO3T, HEBO3MOKHO.

[ToToMy 49TO AJist ATOTO B 3TOM APYrOM MO3T€ HYKHO OyIeT
COTHH MUJUIMAPJOB JIEHAPUTOB MEpepe3aTh U MPOPACTUTH 3aHOBO,
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COTJIACHO ATOM 3anmucu. Mo3r — 3TO HE KOMIBIOTEP, B KOTOPOM JIO-
KaJIN30BaHO BCE — OINEPATUBHASI U JIOJITOBPEMEHHAs MaMsATh, MPO-
1Ieccop, 3TO OpraH, padOTalOMUii HA COBEPIIEHHO WHOM (u3nue-
CKOM ITpUHIUIIE.

Tonpko mOaU, cyUTaroImue ce0s yI4EHBIMU, MOYEMY-TO HE
MMOHUMAIOT 3TOTO U MO-BUAMMOMY €€ N0JT0 HE MOMMYT. IMEHHO
II03TOMY BCSl COBpEMEHHAs HayKa HAXOAUTCS B IJIAYEBHOM COCTOS-
HUH, TaK KaK Y4EHbIC MPAKTUYECKU YKE PA3YUMIHNCh MOJIb30BATHCS
pa3ymMoM, a IpeanoyuTaroT Oosiee JETKUIM MyTh — MCIOIb30BaHUE
MHCTHUHKTOB, KOTOPBIi He TpeOyeT OOJIBIINX 3aTpaT SHEPTUH.

VIMEHHO MO3TOMY OHM HE JqyMmasi, HACKOJIBKO 3TO COOTBET-
CTBYET (PU3NYECKON pearbHOCTH, TYIO MOBTOPSIOT T€ HEOBLIUIIBI O
KBAHTaX W YEPHBIX JBIpaX KOTOPbIE UM KOTJA-TO BOWUIU B T'OJIOBHI,
MOJIKPEIUISS BCIO ATY UyIllb MareMatndeckumu popmynamu. 1 Hu-
KTO He naét cebe Tpyaa pa3zoOparhbesi, B KaKoil creneHu 3TH Gop-
MYJIBl COOTBETCTBYIOT (PM3NYECKOM pealbHOCTH.

Kak 370 HM cTpaHHO, HO CIIOCOOHOCTH K MBIIICHHIO 00Yy-
CJIOBJICHA OMMOKaMH B pabOTe HAIIETO roJIOBHOTO Mo3ra. KomIibro-
Tep, HapuUMep, padoTarONMi Ha IBY3HAYHOU JIOTHKE, HUKOTJA HE
ommbaeTcs, Tak Kak COCTOSIHHSI €r0 3JIEMEHTOB aMSITH — TPUTTEPOB
OJIHO3HA4YHO ormpezaeneHbl. OHM UMEIT TOJIBKO JBa COCTOSTHUSA:
BKJIIOUEHO — BBIKJIIOYEHO, UMEHHO IOATOMY KOMIIBIOTEP HECIIOCO-
OCH pemmTh MPOCTEHbKYIO 3a7auky bypupana, ¢ KOTOpPOH JIErKo
CIIpaBJIsieTCs Jake KOMHATHasi MyXa.

Jleno B TOM, 4TO HEMPOHBI HAIIETO MO3Ta paboTalT Ha CO-
BEPIIECHHO JPYTrOM INPUHLHNIE, YeM KoMmbloTep. HelipoHbl umeror
TBICSYM JEHAPUTOB, KOTOPBIMM OHM CBSI3aHbI C IPYTUMHU HEUpO-
HaMH, MO3TOMY OHM MOTYT MMETh OIPOMHOE KOJMYECTBO COCTOS-
Huil. To ecTh, MO CyTH, MO3T — 3TO aHAJIOroOBas cUcTeMa. A aHajo-
TOBbI€ YCTpOWCTBA Bcerjga paboTaloT ¢ OmMOKAMU W IMOTPELIHO-
CTSIMM, 3aBUCAIIMMH, MHOTHX (DaKTOpPOB, Hampumep, oT "nmpeiida
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Hyna". Ho umeHHO ommbKaM MBI M 00sI3aHBI CBOEH CITIOCOOHOCTHIO
K 00yYEHHUIO ¥ TBOPUYECTBY.

KonnuecTBO HEMPOHOB B MO3re, UCKIKOYAs €CTECTBEHHYIO
yObLIb, BCIO KH3Hb OCTAETCS MOYTH HEU3MEHHBIM, TaK KaK OHU HE
UMEIOT MEXaHU3Ma JIEJICHHUS, [IOTOMY YTO OHO TIOCTOSIHHO HAPYIIIAJIO
Obl paboty mo3ra. Ho apyroro croco0a o0y4ueHus y )KMBBIX Opra-
HU3MOB HET U, B 0003prMOM OyAyIIeM, €1Ba JIU MOSBUTCS.

C BO3pacTOM HEHPOHBI MOCTEIIEHHO TEPSIFOT CITIOCOOHOCTH K
"MpopacTaHui0" U MO3T CTAHOBHUTCS HEBOCIIPUMMYHUB K HOBBIM 3Ha-
HUSIM. 3aTo "Tmpopociire” B MOJOAOCTH 3HAHUA JEPKATCA B HEM
OUEHb KPENKO, XOTSI TOXKE MOCTETEHHO HCUYe3al0T ¢ OTMHPAHUEM
HelipoHoB. [loaTOoMy UenoBedecTBy, YTO ObI HE OCTAHOBUTHLCS B pa3-
BUTUU MHTEJUICKTA, CTOUT MO3a00TUTHCS O TOM, YTO ObI BEPHYTH B
IIKOJIbI IUTAKAThI CO CIIOBAMU: "'YUUTBHCS, YUUTHCS U YUUTHCA...", KaK
3aBelnai OJNH, BeCbMa HETTyIbIi YeJI0BeK.

K coxanenuio B mocnennee Bpems npeodiagaet Ipyras TeH-
JICHLIMSI, @ UMEHHO "MOJIUTHCS, MOJIUTHCS U MOJIUTHCS" BEyIllas ye-
JIOBEUECTBO HAa3aj, K JIerpajallii U CPEAHEBEKOBBIO. B CBS3M C BBI-
MIEU3JI0KEHHBIM, HECKOJIBKO CJIOB O TAKOM ''3araloyHoM" sSIBJICHUU,
Kak "dexcagro".

OOBIYHO MaJIOTPAMOTHBIE PEITUTHO3HBIC JIFOAU OOOCHOBBI-
BalOT UM cyIliecTBoBaHue Mymiu. OIHAKO ¢ TOYKHU 3pEHUSI TEOPUU
IBOITIOIINH, ITO SIBJICHHE OOBICHSAETCS BEChbMa MPOCTO.

Kak u3BeCTHO, CyIIECTBYIOIINE B HACTOSIIIEE BPEMSI KUBHIC
OPTaHU3MBI JIJIs1 TAHHBIX IPUPOIHBIX YCIOBHM SBISIOTCS ONTUMAITb-
HeIMU. TO ecTh OMOJIOrMYECKH OHU MMEIOT BIIOJIHE 3aKOHYEHHBIN
BUJI U €CIIM MPOUCXOJAT KaKUe-TO OMOJOTHYECKHEe MU3MEHEHHS, TO
OHH OYEHb HE3HAYUTEIIbHBI.

[Io MHEHHMIO HEKOTOpBIX OHOJOrOB, B HACTOSIIEE BPEMs
HA4YMHAET MpeolsiafaTh, TaKk Ha3biBaeMasi, KyJIbTYPHAsl SBOJIOIHS
WIH KYJIBTYpHOE HacienoBanue. Ha camoMm nerne sta KyiabTypHas
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9BOJIIOLUS UJIET MapaJlIeIbHO ¢ GU3NOJOTHYECKOH, IPOCTO OHA To-
pa3no MeJUIeHHee KyIbTYPHOM.

[Tpr3Haku 3TOro MOKHO 3aMETUTh Ja)xe 10 TOMY, 4TO To-
poackue Opoasiune co0aky Hay4nIMCh NEPEXOAUTh YIHIbI Ha 3eI1é-
HBI cUTHaJ cBeToopa, Jaxe €CIU Ha MEepexoie HeT JIOJCH.
VIMeHHO ¢ TOUKH 3peHHS TEOPUH SBOJIIOLIMU OUYEHbB JIETKO U JIOTUYHO
OOBSICHACTCS U SIBJICHUE "JIKaBIO".

Kakue-To o4yeHb sipkue COOBITHS MM KapTHHBI OKpPYKalo-
meil 0O0CTaHOBKM, B KOTOPOM YENOBEK KUBET MPOJOJKUTEIBHOE
BpeMsl, 3aKpEIUIAIOTCS B HEMPOHHBIX CTPYKTypax MoO3ra MU MOTYT
HACJICICTBEHHBIMH MEXaHU3MaMU YaCTUYHO IE€peaBaThbCs MOTOM-
CTBY. ECTECTBEHHO B MOC/IEAYIOLINX OKOJIEHUAX TOTOMOK, OKa3bl-
BasICh B OYEHb IMOX0XKUX YCIOBUSAX U CPaBHUBAsI YBUICHHOE C Xpa-
HSIIMMUCS B MOJICO3HAHUU (PparMEHTaMH KaKUX-TO 00pa3oB, BIPYT
OCO3HAET, YTO OH KOT'/Ia-TO YK€ 3TO BUJIEI.

He ymest 00bsicHUTD Takoe "yyaecHOe" SBJICHUE, YeIOBEK
NPUXOJUT K BBIBOAY O CYIIECTBOBAHHWU YEro-TO OECCMEPTHOIO H
BEYHOTI'0, @ UMEHHO - AyIIU. Peurun ecTecTBEHHO, MOAACPKHUBAIOT
9TH 3a0JIyX/I€HUS B CBOMX KOPBICTHBIX HHTepecax. B cBs3u ¢ aTuM
JIOTMYHO MPEOI0KHUTh, YTO YEM MO3/IHEE YETOBEK 3aBOIUT IOTOM-
CTBO, Te€M 0OJbIlIe BEPOSATHOCTD IE€peiau €My 3TOW HacIeICTBEH-
HOU MH(pOpMAaLIUH.

[Mo3aHuMu OpakaMu, BO3MOXHO M OOBACHSETCS PHIBOK B
TEXHUYECKOM Pa3BUTHH €BPONEWCKON HUBMWIM3ALUN B OTIMYUU OT
OMMKHEBOCTOUHOM MM apUKAHCKOM, I71€ BCerja MPakTHKOBAIHNCh
O4YCHb paHHUE Opaku, B 14 JeT U 1aKe paHbIIIe.

19. OB 3BOJIIOIUA
PA3ZYMA

B mporuecce 3BoMIONMM, KaK HENPEPHIBHOTO YCIOKHEHUS
CTPYKTYpbl MaTepuu B TEUCHHUH IJIUTEIHHOTO BPEMEHHU, BOZHHUKIIO
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OTPOMHOE KOJMYECTBO Pa3HOOOPA3HBIX OMOJOTHYECKUX OPTaHU3-
MOB, ITOTYMHSFOIINXCS HHCTUHKTY TOMUHUPOBaHUs. CyTh 3TOTO OC-
HOBHOTO MHCTHHKTA 3aKI[F0YAETCS B TOM, UTO B CIICJICTBHH JICHCTBHSI
BTOPOTO Hayajla TEPMOJUHAMUKH, JIF00asi 0COOb CTPEMHUTCS 3aHSTh
HauboJIee BRITOAHOE TIOJIOKEHUE, Cpean ceOe MOJO0HBIX.

U B cuity AeiicTBUSI 3TOr0 MHCTUHKTA, JII00asi rpyIina Wid co-
00IIECTBO KUBBIX OPTaHU3MOB, aBTOMaTHUECKH O0BETUHSAETCS B CO-
00I11eCTBO ¢ MUPaMUIATIBHON HepapXHUuecKoi cTpykTypoil. Ha Bep-
[IMHE YTON MUPAMUJIBI BCET/Ia HAXOAUTCS camasi KpyIHast U CUIIbHAs
0Cc00b — BOXAaK, BCE OCTAIbHBIC 3aHUMAIOT MECTa B UEPAPXHH CO-
IJIACHO CBOEMY CTaTycCy, ONpPEeieMOMY B OCHOBHOM, pa3MepaMHu.

Tak kak pa3mepsl Mo3ra y oco0el OJTHOTO BH[Ia, IPUMEPHO
OJIMHAKOBBI, CUJIa U Pa3yMHOCTh UX OMpPEIENSIETCS COOTHOLLIEHUEM
pa3MepoB, a CJIEOBATENbHO U CIOKHOCTBIO HEUPOHHBIX CTPYKTYP
MO3ra, OTBEYAIOLIUX 32 MOTOPHBIE M acCOlMaTHUBHBIE (DYHKIUU.
Ecnu cTpyKTyphl, OTBEUAIONIUE 32 MOTOPHBIE (PYHKIIMH KPYITHEE U
0oJiee pa3BUTHI, YeM CTPYKTYPHI, OTBEUAIOIINE 32 aCCOI[MATHBHBIE,
0Cc00b COOTBETCTBEHHO KpyIHEe U 00yagaeT Oonbiieit hu3naeckoi
CHUJION.

Ecnu ke mpeo6aaloT acCoMaTUBHBIE CTPYKTYPBI, 0COOb
yMHee, HO gu3ndecku ciadee. [103ToMy HErpsl, y KOTOPBIX B CHUILY
0COOEHHOCTEH cpeibl OOUTaHMS OOJIBIIIE PA3BUTHI CTPYKTYPHI, OTBE-
Yaroliye 32 MOTOPHBIE (PYHKIINH, B COPEBHOBAHUSX 10 CUIIOBBIM BU-
JlaM criopTa - Oery Wiy npbhKKaM, Bcerja OyayT MooeXaaTh OebIX.

[ToToMy uTO y GeNBIX MPEBAIUPYIOT CTPYKTYPHI MO3Ta, OT-
BEYAIOLIHE 32 aCCOIIMATUBHBIE PYHKINHU, CHOPMUPOBABILUECS B pe-
3y/bTaTe MPOKUBAHUS B 00JIE€ CYPOBBIX KIMMATHUECKUX YCIOBUSIX
U TpeOyromux 0ojiee BHICOKMX MBICTUTEIBHBIX CIOCOOHOCTEH st
BbDKMBaHUs. V1 HUKakue TPEHUPOBKH 3TOTO HE U3MEHAT. Tak uTo ¢
Jpyroi cToponsl, "BoliHy u Mup" Herp HUKorjga He Hanumer. Of-
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HaKo BepHEMCS K HamuM OapaHaMm. B r000if cTae MOCTOSITHHO Mpo-
UCXOJAT MEJKHUE KOH(GIUKTBI U CTHIYKH, B KOTOPBIX KaXKIbIA 4JieH
CTau MOATBEPKIAAET CBOE MOJ0KEHHUE B HEPAPXUH.

OTO MO3BOJIIET MOJOJBIM M CHJIBHBIM OCOOSIM B MpoIecce
B3POCJIECHUS IPOJBUTATHCS BBEPX M0 UEPAPXUUECKOM JIECTHUIIE, UYTO
ABTOMATUYECKU MPUBOJIUT K MOCTOSHHOM poTanuu "mpaBsiieit Bep-
Xymkn".

[Ipu BcTpede ¢ Bparom, camble CHIIbBHBIE 0COOU BO TJaBe C
BOKaKOM HeE pa3ayMbIBasi BCTYIarT B 60i. Ho coBcem He 111 TOTO,
YTOOBI 3aLIUTUTH CTAl0, & MPOCTO B CUJTY JAEUCTBUS MHCTHHKTA J0-
MUHUPOBaHUs, YTOOBI MTOKA3aTh BCEM OKPYXAIOUIUM U CTae, B TOM
YHUCle, KTO €CTh KTO U MTOATBEPANUTH CBOE MOJIOKEHHUE B UEPAPXUU.
W oHu MoOTyT NOTHOHYTH, HO HE OTCTYIISAT MOKA CTast HE CIIPSYETCS B
6e3omacHoM MecTe. ToNBKO KOoria cTasi OKaXeTcsi B 0€30MaCHOCTH U
3pUTesiell He OCTAHETCsI, BO’KAaK MOXKET IIPOCTO yIpaTh.

Tak kak B MPUPOJEC CAMKH BBITIONHSIOT OOJiee CIOKHBIC
(GYHKIINH, 9YeM CaMIIbl, TO IPUOPUTET B BbIOOpE mapTHEpa IS pas-
MHOKEHHUSI BCerja MpHUHAUISKUT camkaM. OHHM BBIOUpAIOT cebe
CaMIIOB M0 Pa3JWYHbIM OTJIUYUTENIbHBIM IPU3HAKAM, KOTOPBIMH
MpUpoJAa BBIJETAET caMila U3 OCHOBHOM Macchl. IMEHHO 1Mo 3TOM
IMPUYMHE B IPUPOJE CAMIIbI UMEIOT Pa3IuvHbIC YKPAILIECHHUS, BPOJE
MBIIIHOTO MABJIMHBETO XBOCTA, IJIMHHOTO HOCA, KPACHOTO 33/1a, pa3-
JUYHBIX TPeOHEN U Ipoyee.

W umeHHO 10 3TON MPUYMHE KPYITHBIE CaMIbl UMEIOT OOJIb-
110€ KOJMYECTBO CaMOK, @ BOBCE HE MOTOMY, YTO OHU UX MPUHYXK-
JAloT K 3ToMy cujioi. CaMKH Tak e MOTYT BbIOMpaTh MapTHEPOB HE
TOJIBKO IO BEJIMYMHE, HO U MO KaKUM-TO JPYTUM OTJIMYUTEIbHBIM
MPU3HAKaM, HallpUMeED, [0 Pa3yMHOCTH, YMEHUIO YXOJIUTh OT Omac-
HOCTH WJIA YMEHUIO MaCKUPOBATHCA.

[ToaToMy B IHKOI MPUPOAE MPAKTUYECKH BCE OCOOU UMEIOT
[IAHChl OCTABUTh MOTOMCTBO, KPOME Pa3Be YK CaMbIX XWJIBIX U
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OOJIbHBIX, a 3HAYHUT YTBEPIKJICHHE, YTO "BEDKMBACT CUIILHEUIUN", B
npupojie He paboTaeT U sBiseTcs 3a0yxaenueM. [Ipupona ncnosnb-
3yeT COBEPUICHHO APYroil, BECbMa JEMOKPATUYECKHUI MPUHIIUII, a
MMEHHO, "morubaer ciabedmuii”, B IPOTUBHOM Ciy4yae Ha 3emiie
OCTaJUCh OBbI TOJIBKO CJIOHBI U KHTHI.

Bonee Toro, mpupona 6e3 coxkaleHUs KepTByeT Hamboiee
CHJIBHBIMHU, HO "TYHBIMH" OCOOSIMH, KOTOpBIC peau3ys HMPUHIHUII
JOMUHUPOBaHUA, THOHYT B paKax, J1aBasi BO3SMOKHOCTb OoJiee clia-
ObIM, HO OoJiee YMHBIM, OCTaBUTBH TOCIIE ceOsi Oojiee pazymHOE
MOTOMCTBO.

YenoBeueckoe OOIIECTBO HE SIBISETCS KAaKUM-TO HUCKIIIOUe-
HUEM, B HEM JIEHCTBYET TOT K€ MPHUHIIUI JOMUHUPOBAHUS, TUIIEP-
TpoupoBaHHBIN MOKA emI¢ TOBOJLHO HECOBEPIICHHBIM U TIPUMHU-
TUBHBIM pazymMoM. Camble NMPUMHUTHUBHBIE 0COOU, PYKOBOJCTBYIO-
HIFecs B KU3HU YHCTO JKUBOTHBIMH MPHHIIMIIAMU, OOBIYHO JTOCTH-
raioT BBICOKOTO IMOJIOKEHHsI B OOIIECTBE, TaK KaK UM HUYEro He
CTOUT MEPECTYNUTH Yepe3 J000ro, CTosAnero Ha ux mytu. OHu npe-
KpacHO YMEIOT MOAABIATH €€ JOBOIBHO cIalblil TOJI0C COBECTH U
He o0pamark 0co00ro BHUMAaHMs Ha KaKue-TO MOpajbHbIC U HPaB-
CTBeHHbIe MpUHLMUIIBL. [I03TOMY caMoe BBICOKOE IMOJIOKEHHE B 00-
IecTBE, MOKa KaK MpaBUJI0, 3aHUMAIOT caMble IPUMUTHBHBIE U Oec-
MIPUHIIUITHEIC.

20. Ob MHCTHUHKTAX
1 MBIIIVIEHUN

[Ipexne yeM HayaTh Pa3sroBOp O MBILIUIEHUM U CO3HAHUH,
HYXHO 3aMETUTh, YTO B IPUPOJE HET MECTA KAKUM-TO MUCTHUYECKHM
Y CBEPXBECTECTBEHHBIM SIBJICHUSIM, B HEH BCE IPOUCXOJUT B COTIJIa-
CHH C NIPOCTHIMU (pu3nueckumu 3akoHamu. [Ipupona npocra u naxe
B HEKOTOPOH CTENEeHU MPUMUTHUBHA, U YTO OBl MOHATH 3TO, HAYHEM
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C caMBbIX MPOCTHIX Bemield. Mbl He OyaeM yriyousaThcs B 1eOpu op-
TFaHUYECKON XUMHH 1 OUOJIOTHH, a MONPOoOyeM MOHSITh MPUPOY Ha
IIPOCTEHBbKUX IPUMEPAX.

JlomycTrM, 4TO MBI UIMEEM B PACIOPSHKEHUH JECSATOK IMPO-
CTBIX OPraHU3MOB, Hanpumep, yepBeil. Kaxxaplil yepBs UMeeT npu-
MUTHUBHBIN TJ1a3, B BUJE HEPBHOI'O OKOHYAHMUSI, YyBCTBUTEIBHOTO K
CBETY, PacloJioXKeHHOTO B sSIMKE Ha IepeIHEM KOHIIEe TynoBuina. Hu-
KaKoro n300pakeHus OH, KOHEYHO, CO37aTh HE MOXET, HO Pa3Jiu-
YUTBh I'/I€ CBETIIO, & [I€ TEMHO €MY BITOJIHE I1OJ] CHILY.

VY Hero ecTb Tak K€ NMPUMHUTUBHBIA MO3T, COCTOAIIMN W3
Maphl AECATKOB HEUPOHOB, YIPABJIAIONIUN MAPOK MBIIII, HA OCHOBE
curHanos riasa. [IpeacrtaBum uist mpOCTOTHI, UTO COBEPLIEHHO CITY-
YallHO, B PE3yJIbTATE MYTALM, Y IIATH YE€pPBEH HEPBHBIC BOJIOKHA,
MOAXOAAT K MBIIIIAM HaNpsMYyI0, MapajuiesibHO, a Yy APYTUX MSTH,
BOJIOKHA TIEpEKpeENIeHbI. To eCTh MATh YepBEl, KaK U BCE KUBOE, OY-
JIET TYTO JBUTaThCS HA CBET, a APYTHE MATh, TYNO MOIMOJ3YT B TEM-
HOTY.

B pesynbpTaTe pasnuM4HOro MOBEIEHHUS, YEPBH, BBINOJ3IINE
Ha CBET, OyAyT OBICTPEHBbKO ChEICHBI, & T€ YTO MOMOJ3IU B TEMHOTY,
octanytcs xuBbl. Hy, eciii 1 He Bce TO, BO BCIKOM ciydae, 00Jib-
mMHCTBO. OCTaBIIMECS B )KUBBIX IPUHECYT IOTOMCTBO, B KOTOPOM,
€CTEeCTBEHHO OyAyT mpeobiazath 0coOU ¢ MepeKpeICHHBIMI HEPB-
HBIMU BOJIOKHaMHU.

B kaxxmom mocnemyroneM MOTOMCTBE ATOT MpHU3HAK Oyner
3aKpEeIUISATHCS U, B KOHIIE KOHIIOB, BCE UePBU BCer/1a OyaAyT yIoi3aTh
B TEMHOTY. BOT NpuMepHO Tak BO3ZHUKAET UHCTUHKT.

WHCTUHKT — 3TO cTaHIapTHas MOJENb IMOBEACHHS, 0Tpabo-
TaHHas U OTTOYEHHAs MPOLIECCOM IBOJIIOLMHU. JIF00OBB K OJIMKHEMY,
HaIllpuMep, 3TO TOKE NHCTUHKT - UHCTUHKT BOCIIUTAaHUS TOTOMCTBA.
Ecnmu pomgurenu B mpupoae OpocarOT MOTOMCTBO Ha MPOU3BOI
CyIb0BI B MIIQJICHUECKOM BO3pacTe 0e3 3aIIUThI, TO OHO HE JOKHUBET

136



Beonroyust MATEPHH

JI0 B3pOCIJIOrO BO3pacTa M HE OCTABUT CBOETO MOTOMCTBA. To ecTh
PO Ha 3TOM MOKET 3aKOHYUTHCSI.

Tak BOT B pe3ynbTaTe 3BOJIOLMHN CMOIJIM BIKUTH TOJIBKO T€
BU/IbI )KUBOTHBIX, KOTOPbIE 3a00TUITUCH O TOTOMCTBE J10 "'COBEpILIEH-
HosieTust". Buabl, B KOTOPBIX 3TH Ka4€CTBA UTHOPUPOBAIUCH U HE
3aKpeIUISIINCh, IPOCTO HE BBKWIIM U B HACTOSIIEE BPEMs HE CYIlle-
CTBYIOT.

A Teniepb BO3bMEM 00J1€€ CIIOKHBIN OPTraHU3M, C MO3TOM yXKe
COTHU B JB€ HEHPOHOB, KOTOPBIMA YK€ MOMKET «MBICIUTH». [Ipen-
CTaBbTE, UTO OH BUJIUT MHUIILY, KOTOPYIO MOKHO ITIOMMATh ABYMsI CIIO-
cobamu. JInbo nepedexarh HAPSAMYIO Ye€pe3 OCBEIIEHHOE MECTO U
CXBaTHUTb, JTUOO0 JIJIs1 TOTO XKe, MOJAKPACTHCSA B 00X0/1 IO HEOCBEIIEH-
HOMY MecTy. [IepBblii BapMaHT 4peBarT TEM, 4TO KOIJa OXOTHHUK BbIN-
JIET Ha CBET, IIUILIA €r0 YBUANUT U MOKET ycleTh yaparb. K Tomy xe
Y CaM OXOTHHUK PUCKYET, BBIXO/S HA CBET - €I'0 TOXKE MOTYT CXBaTUTh
U COXpATh JPYTHE OXOTHUKHU.

Bo BTOpom BapuaHTe, 1oka oH Kpaa€Tcs Mo TEMHOTE, MUILA
TOKE MOXKET yOeKaTh WM €€ KTO-To Ipyroi coxpér. Ho 3ato stot
nyTh Oe30MacHee, OXOTHHK, IMTYCTh Jake U TOJIOJHBINA, HO XOTb B JKU-
BBIX OCTAaHETCA.

Jlpyrumu ciioBaMH, pelieHHe B pe3yJIbTaTe MBIIUICHUS WIN
CpPaBHEHHUSI BYX BapUAHTOB JCHCTBHS, MOXKET OBbITh, KaK MPaBUIIb-
HBIM, TaK U OIIMOOYHBIM. B mepBoMm BapuaHTe ecTh 00JbINas BEpo-
SITHOCTh NMOTHOHYTh, a BOT TOCTYNHTh TaK, KaK MpeisiaracT WH-
CTHHKT - OoJiee pazymMHO. HCTHUHKT — 0€30Imn004YeH, NHAYE XUIII-
HUKU HE YMEJH Obl MOAKPAIbIBATHCS.

[TosTOMy BCE KMBBIE OPraHU3MbI M YEJIOBEK B TOM 4YHCIIE,
MPEANOYUTAIOT HE MBICIIUTB, & MPOCTO CJIEN0BATH MHCTHHKTAM, TO
€CTh KaKUM-TO CTaHAAPTHBIM MOJEISAM MoBeaeHus. Tem 6osee 4To
JUISL MBIIIIJICHU (CpaBHEHUs) TpeOyeTcst mopaboTaTh MO3raMH, a 3TO
TpeOyeT YCHIINH 1, COOTBETCTBEHHO, 3aTpaT YHEPIUH.
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Kak MBI BUIMM, cam MPOIECC MBIIUICHUS — 3TO, MO CYTH,
HaXO0JK/ICHWE HECTAHAPTHOTO PEIICHHUS, B KAKOW-TO CUTYaIlUH, WIH
MPOCTO, OaHAIBHBIN MTPOIIECC CPABHEHHS M 3aIIOMUHAHUS.

U xorja HEKTO HAYMHAET YTBEPKIATh, 4To (popmyna E=mc?
HEBEPHA, MOJABJISIONICe OOJBITUHCTBO HAYNHAET €r0 CMEIINBATh C
rps3pi0. BoBce HE TOTOMY, YTO OHM MPUIILIM K 3TOMY B PE3YJIbTATE
MBIIUICHHSI, & TIPOCTO MOTOMY YTO BOCIOJIB30BATIKNCH CTAHIAPTHBIM
METOJIOM Tiepe0opa TeX 3HAHHIA, KOTOPbIE ObLTH BOUTHI UM B TOJIOBBI
B IIIKOJIaX U MHCTUTYTaX. Vmu 1o cyTH, HHCTUHKTOM.

DTO HaAMHOTO TIPOIe ¥ HE TpeOyeT 0co00r0 YMCTBEHHOTO
HanpspKeHus. Hu4ero mioxoro B 3TOM MOBEACHUH HET, pa3Be KPOMeE
TOTO, YTO OHO YK€ HE MPEANnojaracT HUKakoro JajdbHEHIIEro pas-
BUTHUSA. A Temeph HECKOJIBKO CIIOB 00 OCO3HAHWUU COOCTBEHHOTO fl.
JIro60i1 oprannsm, 00J1aaI0NNI Pa3BUTON HEPBHOI CUCTEMOI, cam
ce0st Kymath He Oy/IeT, MOTOMY KaK OIIyIIaeT ce0s Kak OJIHO 1eJoe.

Opnnako, onryiieHne ceds Kak IeIoro OpraHu3mMa, emie Heo-
CTaTOYHO JUISI OCO3HAHMS ce0sl KaK MHAUBHUIYATbHOCTH WU JIMYHO-
CTH, MHAYE BCE )KUBOTHBIEC OBLIM OBl JIMUYHOCTIMU M COCTAaBUIIM OBI
OTPOMHYIO KOHKYPEHITMIO 4YesoBeKy. lIpemcraBpTe TOIBKO cebe
TUTPA WK JaXkKe CO0aKy ¢ MHTEUIEKTOM YeIOBEKa.

K namemy c4acTpio, ’TO BO3MOXXHO TOJIBKO B pe3yJbTare
0o0ydYeHUs U BOCIIUTAHUS HA OCHOBE, TaK Ha3bIBAEMOM, BTOPOM CHUT-
HAIBHOU cucTeMbl. Vmu si3pika. A Ui 3TOTO HYXKEH JTOCTaTOYHO
OOJBIION MO3T, KOTOPBIM MOT TMOSIBUTHCS Y YETIOBEKA, B PE3YJIbTATE
ABOJIIOIIMOHHONW MyTanuu. JKUBOTHBIE XOTh M HE HMEIOT TaKOTO
MO3ra, HO TaK K€, KaK M 4eJIOBEK CIOCOOHBI K 00ydyeHuto. M xots
OHM TIOJIB3YIOTCS JIJIs1 OOIICHUS HEKOTOPBIMH 3BYKaMH, HO UX HEJIb3S
Ha3BaTh S3BIKOM, TTO3TOMY OOYYEHHE Y )KUBOTHBIX IMPOUCXOIUT Ha
OCHOBE MHCTHHKTOB — 3TO CAMOOOYYCHHE MOIpasKaHUEM.

YenoBeuecknii 1EeTEHBII, BOCHUTAHHBIN B CTae JKUBOTHBIX U
KUBYIIIUN B HEW JOCTATOYHO JTUTEILHOE BPEMs, TaK KE HAYUUTCS
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BCEM NPUEMAM OXOTHI U MOBEACHUS CPEIU KUBOTHBIX, HO B Jalb-
HEHIIeM yXe HUKOT'/1a HE CMOXET 0CO3HATh Ce0sl TIMYHOCTHIO. Y JKU-
BOTHBIX HAYHCTO OTCYTCTBYET UYBCTBO CTPAXa, 3aTO XOPOILO Pa3BUT
WHCTHUHKT TUCTAHIIUPOBAHMS.

JIro60#1 KUBOW OpraHW3M BCErja CTapaeTcs JAEp>KaThCs OT
JIPYTUX HE POJCTBEHHBIX €My OPraHU3MOB, Ha ONPEICIEHHON aH-
CTAaHUHUHU. Y BBICIIMX XUBOTHBIX 3TOT UHCTUHKT JIOBOJIBHO CJIOKEH.

OHH MOT'YT OIIPENIENATh CTENEHD ONTACHOCTH, B 3aBUCUMOCTHU
oT obpasa xuBoTHOTO. HO 9TO He cTpax. Kocyns ymupaer ot re-
napJia He MOTOMY, 4TO OOUTCS ObITh ChEIEHHOMU, a MPOCTO B CUILY
uHCTUHKTA. [loToMy uTO Te 0cobu, KOTOpbIe HE yaupaiu, JaBHBIM-
JaBHO ObUIM CHEIEHBI M MOTOMCTBA HE OcTaBWiIM. Kak TOJBKO Te-
napJ u3-3a yCTJIOCTH NPEKPATUT IIPECIEAOBAaHUE, TYT KE OCTaHO-
BUTCS U IIpecienayemas >kepTBa. W yxe uepes3 IecATOK CEeKyH] OHa
OyJeT MUPHO MACTUCh, HEe o0Opaias Ha Hero 0Co00T0 BHUMAHMSL.

WHCTUHKT IUCTaHUUPOBAHUS €CTh U Y XUITHUKOB. Ecnu BbI
HEOXXHJIAHHO TOSIBUTECh HAa HEOOJIBIIIOM PACCTOSHUU JIaXKe OT Chl-
TOTO TUIPa, OH HanaAET He pa3aymbiBas. Ho ecim 3To paccrosiHre
Oynmer OoJibllle HEKOTOPOTO KPUTHYECKOTO, OH TMPEANoUuTET He3a-
METHO YJaJIUThCS.

W3 mpocThIX MHCTUHKTOB TaK ke OepyT Havyallo, U MpaKkTuye-
CKU JII00OBIE HPaBCTBEHHBIE MPUHLUIBL. Bo3bMEM, Hanpumep 3a00Ty
o moToMcTBe. [louemy Bce JKUBOTHBIC 3a00TSTCS O CBOUX JETEHBI-
max? Moxet ObITh 3T0 UM BHYLIHJI rocnoib? [la, HeT, KOHEUHO, 3TO
CJIEICTBUE IEUCTBUS TPOCTOTO MHCTUHKTA.

Ecnu ponurtenu He ctaHyT 3a00TUTCS O CBOEM IMOTOMCTBE, a
OymyT Opocath IETEHBIIIECH HAa TPOU3BOJ CYABOBI Cpa3y MOCIE POXK-
JE€HUS, TO €[1Ba JIU UX POJl NPOAOKUTCA. Bee oHM moka GecrioMor-
HbIe OyAYT CheACHBI U PO Ha 3TOM Ipekparutcs. Ho korma poau-
TeNr 00Yy4aloT U ONEKAOT AETEHBINICH JO B3POCIOTro BO3pacra, TO
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UM JIEr4e BBDKUTH U B CBOIO OYEPEIb IMPUHECTH CBOE MOTOMCTBO,
KOTOpOo€ OyJeT MOCTYyMaTh TaK *ke.

A crnenoBarenbHO TAKWE YEJTOBEYECKHME KAYeCTBA, KAK MO-
paib U HPABCTBEHHOCTh TaK k€ OepyT Hauyalio W3 OOBIYHBIX HMH-
CTHHKTOB, @ BOBCE HE OT KaKOT0-TO MU(UYECKOT0 CYIIeCTBa, BIIO-
KHBILIETO, SKOOBI 3TU MOHATHUS B CO3HAHHE YEJIOBEKa.

JIroau, He TOHMMAs TaKOM MPOCTOM 3aBUCUMOCTH, COUUHSIOT
CKa3KH O pa3yMHOCTHU MPHUPOJIbI, KOTOPOH Y He€ HUKOTJa He ObLIO.
B npupone Bce nmpoucxoaut ropasao npoie. [louemy, Hanpumep B
IPUPOJIe HE BCTPEUaroTCs Oelble TUTPBI, HO 3aTO MOJHO OENbIX MeJI-
Beneii? Jla moTomy 4To OEINbIi TUTP HE CMOXET BBDKUTH B YCIIOBHSIX
caBaHHbl. OH CIMIIKOM 3aMETEH U HE CMOXET MOJKPACThCS K JI0-
6brue. OH mpocTo YMPET C rojofy, TaK U HE OCTABUB IOTOMCTBA.
Takas ke cuTyalus u ¢ MeABeasIMU. VX LIBET onpenessaeTcs Cpenou
oOuTaHusl.

[TpuBeny emé mpocToit mpuMep ¢ KojaoHueH 6akrepuii. Eciu
B yaiky Ilerpu conepxaliyro NUTaTesIbHYIO Cpey C KOJIOHUEH Ka-
KHUX-JINOO OJTHOKJIETOYHBIX, KallHYTh KaIlII0 CaxapHOTO CUPOIIa, TO
yepe3 mapy MUHYT B 9TOM Karjie co0epyTces Bce OaKTepHH.

[Ipuuém cambie KpyIHBIE OKAXYTCSl B CAMOM CEpEIMHE ITOM
Karai. HUKTO W3 y4€HBIX, KOTOPBIX 5 CIpallluBaji, HE MOT 00BscC-
HUTh, KaK OHH 3TO JEJAI0T.

[TpakTryecku Kak Oe3rpaMOTHBIE OOBIBATEIH, OHU HECIIU Ka-
KYIO-TO YYIIb O TOM, YTO OaKTEpUH, MPU ABMKEHUU CIy4aiHO I10-
najasi B CUpOIl, IlepecTaroT ABUraThes. Iloromy uTo Tam Moa sHEp-
rusi MUHAMalIbHA. W 3TO IIpU TOM, YTO Y OJJHOKJIETOYHBIX HET HHUKa-
KHUX OpraHOB OCS3aHUS WM OOOHSHUS, U TEM O0Jiee HUKaKUX opra-
HOB /BIKeHUA. C TOUKHM 3peHHs] HAcTOsAUIeH Teopuu, 0ObsICHEHUE
aToro "gpeHomeHa" ajeMeHTapHO.

Kamns cupona nojn aelicTBUeM BTOPOro Hadajla, pacTBOPS-
eTcs ¥ IOCTENeHHO pacuiupsieTcs. Ha MemOpaHe KileTKH, MomaBIIei
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B 30HY €€ JIeCTBUS, BOSHUKAET OCMOTHYECKOE JJaBJIeHUE, 00yCIOB-
JICHHOE PAa3HOCTHIO KOHIICHTPAIMH CHPOIA CHApYyKH W BHYTPH
kJeTku. [Ipu 5TOM BO3HHMKAET MOTOK MOJIEKYJ caxapa, HarpaBJieH-
HBII CKBO3b 000JIOUKY BHYTPb KIIETKH.

Ho Tak xak ¢ MpOTUBOIOIIOKHBIX CTOPOH KJIETKH OCMOTHYE-
CKO€ JIaBJICHUE Pa3InYaeTcs, TO B Pe3y/IbTaTe ITOM Pa3sHOCTH J1aBie-
HUH, KJIeTKa HAYMHACT ABUraThCs B CTOPOHY OOJIbIIEH KOHIIEHTpa-
uu cupomna. Korga kierka JOCTUTaeT CepelivHbl Karid, KOHIEH-
Tpalusi BBIPABHUBACTCS U JABMKEHHUE MTPEKPAIIACTCS.

[TpumMepHO TakuM ke 00pa3oM OOBSICHACTCS U XaOTUUCCKUN
3UTI3aro00pa3HbIi MOJIET WK Oer HACEKOMBIX. Y HUX MPAaKTUYCCKH
HET MO3Ta W MOYTH HET HEPBHOH CHUCTEMBI, IOITOMY HACEKOMBIC
MPENICTABISIIOT COO0M MpocThie OMOPOOOTHI, PYKOBOACTBYIOIIUECS
TOJILKO JIMIIb CUTHAJIAMHU C OPraHOB OOOHSHUS, YyBCTBUTEIHHOCTD
KOTOPBIX IPOCTO MOPA3UTEINBHA.

CBonmu ycukamu (opraHamMu OOOHSIHHS) OHHM DPa3IUYaOT
HUYTOKHYIO Pa3HUIY B KOHLIEHTPAIIMM MOJIEKYJ MUIIA B BO3IyXE.
U ecnu ckaxkeM, cripaBa OT HACEKOMOTO 3amax CHJIbHEE, TO KPBLIO
WJIA HOTH HAaCEKOMOTO CO CTOPOHBI OOJIBIIICH KOHIICHTPAITUH 3araxa
NPOCTO HAYMHAIOT JBUTATHCS MEUICHHEE W HACEKOMOE MOBOPAYH-
BAeT B CTOPOHY OOJIbIIEH KOHIIEHTPAIIHH.

Ho Tax xak Bo31yx Bce BpeMs IepeMEIINBaCTCs ABHKEHUEM
BO3/yXa, CUTHAJIbI NOJy4YaeMble MBIIILAMH OT OPTraHOB OOOHSIHHS
XA0THYECKU U3MEHSIOTCS U B COOTBETCTBUU C HUIMU XaO0TUYECKH U3-
MEHSIETCSl M HalpaBJIeHHe MojETa iy Oera.

U Tak kak Bce, Tak Ha3bIBaEMbIE, KHBBIC OPTaHU3MBI SIBIISTFOTCS
00BEKTaMH MAaTEPUATEHOTO MHUPA, UX MTOBEJICHHUE TaK K€ IO TYMHEHO
NPUHIUITY OoObeTuHEeHMs. Menkass pplOenika, HarpuMep, Bcernaa
00BEeIMHSIETCS B CTAl0, IOTOMY YTO CTasl, BEJIET ce0sl KaKk CaMOCTOsI-
TEJIbHBIA 00BEKT, UMEIOIIHNI 04eHb OOJbIINE pa3Mephl, a XUITHUKH
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HUKOTJa HE HamaJarT Ha TO, YTO MPEBBIIAET UX pa3Mepbl. XHUII-
HUKU OOBIYHO CTapaloTCs OTCEYh HEOOBIIYIO TPYIITY OT OCHOBHOM
MaccChl U IOTOM JIOBSIT UX ITOOJTMHOYKE.

K TtoMy e ctaeii HAMHOrO Jerde uckaThb muiry. MexaHusm
NOMCKa BecbMa MpocT. PhIOKHM ¢ Kakoil-mubo CTOpOHBI CTaH, YyB-
CTBYS 3amax MUIIM, PE3KO MOBOPAUYUBAIOT B €0 CTOPOHY U UX JIBU-
JKEHHE BOJIHOBBIM MEXaHHM3MOM IEPEJACTCS CO CKOPOCThIO 3BYKa B
BOJI€, Ha BCIO CTal0, KOTOPAasi IOYTH MTHOBEHHO MTOBOPAYUBAET B TY
)K€ CTOPOHY, CO3/1aBasi WIIIO3UIO NEPEeNadyd CUTHAJA OCTaJIbHBIM
0Cco0sIM.

[IpumepHO Tak ke cTasg pearupyer Ha xulHuka. Korma xui-
HUK OTCEKaeT HeOOJIbIIYIO TPYIIY, OHA PE3KO YXOJIUT B CTOPOHY, a
0CcO0M CO CTOPOHBI OCHOBHOM MAacChl, YXO/s B TPOTHUBOMOJIOKHYIO
CTOpPOHY, 3aCTaBJISIOT Ty K€ MOBEPHYTh U BCIO CTAlO.

A celiuac HECKOJIBKO CJIIOB O BeuHOI »u3Hu. [Tomasnsaromas
Macca MpOCThIX OObIBaTENeH CUUTALT, YTO y HUX eCTh aymia. M mpo-
1eHTOB 50 yBEepeHbI B TOM, YTO 3Ta caMasi yIla MOCTOSIHHO U HeTlpe-
PBIBHO IIepeceisieTcsi B HOBOE Telo U KUBET BeuHo. Ho camoe 3a0aB-
HOE B TOM, YTO JAYyIIa 3Ta HUKOMY U HE JIJIsl 4Yero, COOCTBEHHO U HE
HYy>XKHa.

A 3adem ona? Ecnu Obl B HEl COXpaHSIUCh Kakue-HUOY/b
OCTaTKH 3HaHUH, TOT/1a MOHATHO. Pouiicst peO6&HOK, momyuni oOpa-
30BaHHYIO JYIy U HaT€ BaM, FOTOBBIN akafeMuK. OTHAKO KaXK bl
HOBOPOXACHHBIM BBIHYXIEH YYUTbCS TOBOPUTH, XOAUTH, MHUCATh,
YUTATh... BCIO )KU3HBb MPUXOJUTCS YeMY-HUOYIb YIUTHCS.

BoT u BBIXOOUT, UTO HET HUKAKOW AYIIIH, & €CTh POCTO CO-
3HaHUE, KaK CBOMCTBO OpraHn4eckor marepu. )Ku3Hp - Kak cief-
CTBHE HBOJIFOLIMM MaTEPUH B CUILY IPOCTHIX 3aKOHOB IPUPOBL, @ CO-
3HaHUE, KaK €€ CBOMCTBO. M Hallla )u3Hb — 3TO HE KaKOU-TO yaad-
HBIH ¥ peyaillnii cirydaid, a camas HacTOsIIast HeM30€KHOCTb.

142



Beonroyust MATEPHH

DTO MPOCTO OUEPETHOE 3BEHO B OCCKOHEYHOM IIEMU POXKIIC-
HUN U cMepTeid. Mbl Hen30ekHO "KUBEM' OECKOHEYHOE MHOYKECTBO
pa3, TOJILKO Mbl HUKOT/1a HEe Oy/1eM MOMHUTB KEM MbI ObLIH B IIPE/IbI-
TyLIUE KU3HU U KaX]Ibli pa3 Oy/leM y4uTh BCE 3aHOBO M CUHMTATh,
YTO HAM CTPAIIIHO TOBE3JI0, YTO MBI POJIUITUCH.

Bonee Toro, B cuily HEM3MEHHOCTH 3aKOHOB TIPHUPOJIBI ISt
10001 TOYKH BCEJICHHOM, MBI MOKEM MHOTOKPATHO POXKIATHCS T/Ie
YrOJIHO M K€M YTOJIHO, B JIIOOOH CTpaHe W Ha 000 U3 OecKoHeu-
HOTO MHO>KECTBa IUIaHET, Ha KOTOPBIX CYIIECTBYIOT MOAXOJSIINE
YCIIOBUS AJIs CYLIECTBOBAHMS OPraHUYECKUX MOJIEKYIL.

W naBepHoe, Bceraa OyaeM cuuTaTh, YTO IJIAHETa, HAa KOTO-
POl MBI KUBEM, SBISETCS MCKIIOUEHUEM M OyIeM raaarb, Cyllle-
CTBYIOT JIM BO BCEJIEHHOM Apyrue oOuTaemple rmiaHeTsl. M Koraa Mbl
CMOJKEM TOJIETETh Ha HUX, MBI HAWIEM TaM COBEPIICHHO TaKUX Ke,
Kak U Mbl, oburateneil. Jla u mimaHeTsl OyAyT MOXO0XH APYr Ha
JpyTa, TOYTH KaK JIBE KaIlJId BOJHI. . .

21. O TEOPUH
OTHOCHUTEJIbBHOCTH

Teopust OTHOCUTENBHOCTH DUHIITEITHA, KAK OCHOBAHHAs Ha
HEMMOHUMAHWU CYIIHOCTH TPaBUTAllMM MaTeMaTH4yecKas MOJICIb,
HaIpaBujIa HayKy IO JIOKHOMY IyTH U 00Jiee 4YeM Ha CTOJIETHE 3a-
TOPMO3MIIa €€ pa3BUTHE.

[TonbiTKa 0OBACHEHHS TPABUTAIIMUA HEKUM "HCKPHUBICHHEM"
IIPOCTPAHCTBA-BPEMEHH, HE BBIICPKUBACT HUKAKOW KPUTUKU. Benb
JUTSL TOTO, 9TO ObI OOHAPYKUTH 3TO MUCKPUBIICHUE, HY)KHO, KaK MH-
HUMYM CPaBHUTH €TO C YEM-TO MPSMBIM.

A UCKpUBIICHHE BPEMEHHU — 3TO BOOOIE KAaKOH-TO BCEJIEH-
ckuii 6pen. Ho Tak kak BceneHHass OECKOHEYHA U HUYETO TMPSIMOTO,
C YeM MOYKHO OBLIO OBbI €€ CpaBHHUTH, 3a MpeenamMu € 0eCKOHEUHO-
CTH HE HaOJIIOJAETCs, TO PACCYXIaTh 00 3TOM MOXHO OECKOHEYHO
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JI0JITO, COBEPILEHHO HE OMAacasiCh, YTO TBOIO JIOXKb OBICTPO pa3obuia-
yar.

U naxe HACOUMHATH CKa30K O MHOKECTBE BCEJIEHHBIX, 10 KO-
TOPBIM J1aXK€ MOKHO YBJIEKATEJIbHO MOMYTEIECTBOBATh, IIPOHUKAS
U3 OIHOM B IPYTyI0 Uepe3 "KpPOTOBBIE HOPBI" UM "4EPBOTOUMHBI".

[IpyHIMI OTHOCUTENBHOCTH — 3TO, 110 CYTH B3SIThIN U3 MaTe-
MaTUKH MPUHLIXN KOMMYTaTUBHOCTH apU(PMETHUECKUX OMEpaInii.
Benns coBepliieHHO HeBaXKHO MPUOABIIsieTe BbI ABa K TPEM HIIM TPHU K
JIBYM, B p€3yJIbTaT BCE PABHO OYAET HATh.

Benp maras no 3emie, BIIOJHE MOXKHO CUMTATh ce0sl OKOSI-
IIMMCS U JIBUTAIOIUM HOTaMM 3€MJII0 BMECTE €O 3BE3/1aMU, Tajak-
TUKaMH U BCEl OECKOHEYHOM BceneHHOU. Bee popmyiibl MexaHUKH
NPUHLMIIAAIBHO OCTAHYTCSI HEU3MEHHBIMU.

C Touku 3peHMs] MaTeMaTHKH, Halpumep, cucrema Kormep-
HUKa MPAKTUYECKU HE UMEET HUKAKUX MPEUMYILIECTB IIEpe]l CUCTe-
Mol [Itonomes. Benp jmroau NpekpacHO yMeIU pacCUUTHIBATh 30U-
aKaJbHBIE MOJIOXKEHUS, JTYHHBIE U COJHEYHBIE 3aTMEHHUS, J1aXKe He
npeamnonaras, 4ro He 3emuist Bpamiaercss BOkpyr CosHIa, a COBCEM
Jlaxe Hao0OpOT.

JI1st MaTeMaTHKY 3TO COBEPIIEHHO 0e3pa3indHo, (HopMyIIbI
OT 3TOrO HE MEHSIOTCS, HO C TOYKH 3peHMs (PU3MKHU U 3APaBOroO
cMbIciia - 3T0 abcypa. OcoOeHHO Koria U3 MaTeMaTUYeCKHX Mpeoo-
pa30BaHUH MBITAIOTCS BBIBECTH KAaKHE-TO (PU3MUECKUE UCTUHBI, KO-
TOPBIX B MAaTEMAaTUKE HET U ObITh HE MOXKET.

Opnnaxo y4€HbIE YK€ HaCTOJIBKO 3aIlyTaJIMCh B MaTeMaTHyeE-
CKUX NPeoOpa3oBaHMSX, YTO COBEPILIEHHO HE 3aMEYaroT, 4To Ipe-
BPATWIM HayKy B OaHaJIbHYIO HyMepoJioruto. Ho HeBO3MOXKHO Haty-
BaThb MBUIbHBII My3bIpb OcckoHeyHO. OH BCe paBHO paHO WM
MIO3/IHO JIOITHET.

Bce Hay4yHOE cOO0IIECTBO, C 3TOM TOUKU 3PEHHUS, IPEICTAB-
JSETCSl TONNOM NPUMWUTHUBHBIX JUKapell, HaleAIIUX JBUraTellb
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BHYTPEHHET0 CTOpaHUs U MBITAIOLIUXCSA OHATh MPUHIUI €ro JAei-
CTBHUS, U3y4as CTPOCHHE JIeTAJICH.

Pa3o6paB ero Ha yacTu U pacTanyB [0 XUKUHAM, OHU IIbI-
TAIOTCS C IOMOIIbIO U3YYEHHUS Pa3MEpOB OT/IEIbHBIX JeTaje, Moj-
cuéTa KOJIMYeCTBa KAaHABOK JIJIsl TOPITHEBBIX KOJIEI U YHCIia 3yObeB
Ha BEHIIC MAaXOBHKA, a TaK e MpoObl CMa304YHOTO Macia Ha BKYC,
MOHSITh MPUHIIMIT €T0 JCHCTBUS.

W yem Gostbliie OHU yrITyOISIOTCS B U3YUYEHUE JeTalel U 4eM
00JIbIIIe MCIUCHIBAIOT CTEHHI Meuiep (GopMyliaMu, TEM BCE JalbIIe
yXOIIT OT moHuMaHus. M yxxe Te, KTo mociiabel pa3yMoM, Ha4yu-
HaIOT OOBSCHATH €ro padoTy HEKUMH 00KECTBEHHBIMHU CHJIAMH HITHA
KaKUMHU-TO MU(PUUYECKUMH KBAaHTOBBIMU 3aKOHAMHU.

22. O MATEMATHUKE
N ®U3NYECKOM
CMBICIJIE

Crnernioe mepBOOBITHOE MPEKIIOHEHNE HAYYHOTO COOOIIECTBA,
nepes MaTeEMaTUKOM, KaK [apuleld HayK, IEPEyTaBIlero e€ co Ciy-
JKQHKOW, OKa3aJI0 yUYEHBIM MEBEKBIO YCIYTy, IPEBPAaTUB HAYKY B
HEKoe Mo/100Me XWPOMAaHTUHU, CO CBOMMH IIaMaHaMU, IpOpHIlaTe-
JISIMU Y TOJIKOBATEJISIMHU.

Ctporo roBopsi, MaTeMaTHKa BOBCE HE SIBJSIETCS HAYKOH, a
BCETO JIMIIIb KPATKUM U IOBOJIBHO TPUMUTUBHBIM SI3bIKOM, KOTOPBIM
OTHCATH JIaXKe MIPOCTYIO0 OKPYKHOCTh MOKHO TOJILKO OYE€Hb TPUOITH-
3UTEIIBHO.

CrtpemiieHne BBIBECTH U3 MAHUITYJIALNUNA aOCTPaKTHBIMU Ma-
TEMaTUYECKHUMH CUMBOJIaMU U GopMysiaMu HeKHe (HU3HUECKUe HC-
TUHBI, IPUBEJIO K U300PETEHUIO MOHITHM, HE COBMECTUMBIX C 3aKO-
HaMU Npupoabl. MaTeMaTUKON, KaK KPAaTKUM A3bIKOM, MOKHO OIIU-
caTh Kakoe-I110o SBJIEHNE, HO OOBSICHUTL €0 OHA HE B COCTOSIHHUH,
MOTOMY YTO CO3JAET TOJbKO WILTIO3UI0 TOHUMAHUSI.
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B ornuunu ot MaremMatuku, B MpUPOJE HE CYIIECTBYET HU-
Yero OTPULIATENBHOIO UM MHUMOTI'O, [I03TOMY B HEH HET U HE MO-
JKET OBITh HUKaKOW aHTUMaTepuu. [10710KUTETBHBIN 1 OTPUTIATEIh-
HBIN 3apsabl — 3TO MPOCTO MPOTHBOIIOIOKHBIE CBOWCTBAa MaTepuH,
AQHAJIOTMYHBIC, HAIPUMEpP, MPO3PAYHOCTH U HEMPO3PAYHOCTH BE-
IIECTB.

U npu o0beIMHEHNN MaTepUaIbHBIX O0BEKTOB C MPOTUBO-
MOJIOKHBIMU CBOMCTBaMH, 3TH CBOMCTBA MPOCTO O0BEAUHSIOTCS. B
MIPOTUBHOM CJIy4ae, 00beIMHEHNE CTeKIIa C (haHepOil TPUBOAMIIO OBl
K aHHUTWJISIIIMM, KaK K IOJIHOMY MPEBPAIEHUIO UX B CBOE COOCTBEH-
HOE CBOICTBO. B nmpupojie HeT H1 UHTETpasioB, HU KBaJPATHBIX KOP-
Hel, HU cuHYCOB. [loToMy 4TO BCe 3TO — Jake HE Kakue-TO pusnye-
CKH€ BEJIMYMHBI, a BCETO JIMIIb OTHOIICHUS STUX BEIHYHMH.

N yxe ner yepe3 CTO MOTOMKH OYIyT MOKATHIBATHCS CO
CMeXy HaJl TAKUMH "Hay4YHBIMH "' TIepJIaMu, Kak 0030HbI XUTTCa, Yep-
HBIC JIBIPHI, PYYKH Yuiuiepa, KoTel [lIpenunrepa, rpaBUTallmOHHBIE
KOJUIATICBI U TIPOYHE MOPOXKICHUS IPUMUTHUBHOTO CO3HAHUS.

Kak ckaszan omHaxapl DUHINTEHH, MaTEMaTHKa — 3TO €IUH-
CTBEHHBIN CITOCO0 MPOBECTH camoro ceds 3a Hoc. U cam ke mo yim
B 3TO BJISITAJICSA. .. [ paBUTAIIMOHHBIN KOJUIAIIC ¥ aKKPELHsl, KaK Mo/I-
HATHE caMoro ceOsi 3a BOJIOCHI. boJbIoit B3phIB, Kak TBOPEHHE Ma-
TEPHUH U3 HUYETO.

MonekynsipHO-KUHETHUECKass TEOpUst U TEOPHUsl CTPYH, KaK
00pa34yrKy BEYHOTO JIBUTATEISI U MHOKECTBO JPYTUX aOCYpIHBIX U
0OECCMBICIICHHBIX TUTIOTE3, BBIBEICHHBIX U3 MATEMAaTUYECKUX MPE00-
pa3oBaHMi, MAJIO Y€M OTIUYAIOIIUXCS OT OMOJICHCKUX CKA30K H CO-
YMHEHUH (paHTacTOB, CO BpeMEHEM HaBCera UCUE3HYT U3 HAyKH.

Benp HeyauBUTENbHO, YTO TeOpUs OONIBIIOTO B3PHIBA, KaK
00’KeCTBEHHOE TBOPEHWE MATEPUU U3 HUYETO, C OOJIBIION OXOTOU
ObUIa IpU3HAHA PEIMTHO3HBIMU Mpakobecamu Batukana.

146



Beonroyust MATEPHH

Henb3st oTpunaTh TOro, 4To MaTreMaTHYECKH MOXHO MTOCUH-
TaTh HACKOJIBKO YBEIMUMTCS JUTMHA JKEJIE3HOM JIMHEHKU TPU MUJUIU-
OHE TpajlyCcoB, HO 00OCYX/1aTh IPU 3TOM €€ CBOWMCTBA MOT'YT pa3Be
YTO yMaJIMIIEHHBIE, IOTOMY YTO HU NPH TAKOW TeMIeparype oHa
IIPOCTO HE CYLIECTBYET.

OpHako, HECMOTpS Ha 3TO, IICEBOYUYEHBIE HA [TOJIHOM CEpb-
€3¢ ONMUCHIBAIOT, HAIPUMEp, YepHBIE IBIPBI, KaK OyJITO yXKe IMOILy-
HaJid UX COOCTBEHHBIMU PYKaMH, TOBOPAT 00 aKKpeLuH, KaK maje-
HUM MaTe€pUU caMoi Ha ce0sl, Kak OyJTO BUIEIH ITO I'/1e-TO BOOUHIO.

OnrcaHust pa3IMYHBIX MAPATIOKCOB, HEOOBICHUMBIX d(Ddek-
TOB U SIBJICHUH, SIKOOBI CYIIECTBYIOIUX B IPUPOJIE JTABUHOH JILETCS
C 2KpaHOB OOJIBIIMHCTBA TEJIEKAHAIOB U YK€ MPEBPATUIIOCH B JI0-
XOJIHBIM OM3HEC Ha HEBEKECTBE OOBIBATENCH U TaK HE CUIIBHO 00pe-
MEHEHHBIX CIIOCOOHOCTHIO K MBIIUICHUIO.

N camoe crpamHoe, 4TO HACTOSAILUE YYEHBIE IIPU STOM HHU-
4YEero He MOTYT BO3pa3uTh. B UX cpejie HEBEKECTBO YK€ JTOCTUIIIO
TaKOM CTENEHH, YTO MHOTHE M3 HUX BEPSAT B O0Ta, a HEKOTOPBIE TaXe
U HE CKPBIBAIOT 3TOTO.

Bbosiee Toro, B HEKOTOPBIX Y4E€OHBIX 3aBEJCHUAX YK€ Jeia-
IOTCSl TONOJ3HOBEHUs yupeauTh Kadenpsl OorocioBus. U s He
YIUBIIOCh, YTO B CKOPOM BPEMEHM AOHAET OUepelb U 10 BO3POXKIe-
HUSI CBATEUIIEN WHKBU3ULIUH.

YuéHble U caMu y’K€ JABHO IIPEBPATUIIUCH B TOJKOBATEIEH
pe3yabTaToOB MaTEeMaTHUECKUX PeoOpa30BaHuii, 10100HO acTpoIIo-
ram, MpeCKa3bIBAIOIINM JIIOICKHUE CYIbOBI IO PUCYHKY PACIIONOKE-
HUS 3BE3] HAa HeOe, COBEPLICHHO HE MOHMMAs, YTO ATH SBICHUS
HECOIIOCTaBUMBI M [TOTYMHEHBI COBEPILICHHO Pa3HBbIM 3aKOHAM.

Ecnu nBukeHne HeOEeCHBIX TeJ TOBOJIBHO JIETKO MPEACKa3y-
€MO, TO IIOBEIECHUE OTIEIbHOI0 YeI0BEKA, 00IaMaromero cB0000M
BOJIY, IIPEJICKA3aTh HEBO3MOXKHO.
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YMenne paHTacTHIECKH HAyKOOOPa3HO TPAKTOBATH PE3YJIb-
TaThl MAHUIYIALUNA MaTeMaTH4YeCKUMH (GOpMyJlaMHu, CUUTAETCS
MPU3HAKOM HEOPJMHAPHOTO yMa M HECTaHAapTHOTO MBILUICHHUS, HE-
JIOCTYITHOTO TIpocToMy cMepTHOMY. Co31aB cebe O0XKKa 10 UMEHH
"MareMaTHKa', y4€HbIE YK€ HECKOJIbKO CTOJICTHI BOIAT ceds 3a
HOC, JaXKe HE M0/103peBast 3TOrO.

3Hasi, 4TO JBAXKIBI [BA — YETHIPE W HArPOMOXKIas APYr Ha
JIpyra Maccy MHOTOATQXKHBIX (OpMYJ, JIETKO HAmucaTh BIIOJIHE
HAyYHYIO CTaThIO O KAKOM-JTN00 (GU3NYECKOM SIBJICHUH, AaXKe HE TI0-
HUMas ero (U3MYecKoro CMbIcia 1, TEM HE MEHee, CO3/1aB B Ij1a3ax
oObIBaTeNsl WIUTIO3UIO BEICOKON HAYYHOCTH.

N 5Ty unmro3uro JIErko NOAKPENUTh MPOCTOM MPOBEPKOM Ma-
TEMaTUYECKHX BBIKJIAJIOK OOpPATHBIM JEHCTBUEM — Pa3eliuB YEThIPE
Ha ABa. [loromy 4TO MHO00OBIE MaTEMaTUYECKHE T0KA3aTEILCTBA MTPE/I-
CTaBJISIFOT COOO TAaBTOJIOTHMH, YKJIAJbIBAIOIINECS B MPOCTYIO (op-
MyJ1y: "IBaXbl 1Ba paBHO YETHIPEM, IOTOMY UTO YETHIPE, IENEHHOE
Ha J1Ba, paBHO MBYM". 1 BOT Ha IOTOOHBIX TABTOJOTHSIX BEICTPOCHBI
MPAKTUYECKH BCE, TaK Ha3bIBaeMble HAYUHbIEC TEOPHUH.

[1yOnuKysch B CBOUX PELEH3UPYEMbIX HAyYHBIX U3JAHUSIX,
KyZla 3aKpbIT JIOCTYI CBEXEHM MBICIU U OECKOHEYHO MOJICUUTHIBAS,
KTO KOrO MEpEelUTHPYET, HaydyHOE COOOILECTBO MpeBpaTHiach B
CEKTY TOCPEJCTBEHHOCTEH, COCTOSIIYI0 B OCHOBHOM M3 JIIOJICH,
YMEIOIIHX JIUIIh BUPTYO3HO MAHUITYIUPOBAThH MU(ppaMu, 0cobo He
3alyMbIBasCh HAJl UX (U3MUYECKUM CMBICIIOM. M naxke mmMeeT MecTo
COBEpILEHHO OpeIoBOE MHEHHE, YTO YeM a0Cyp/Hee TEOpHs U YeM
0oJbIIe B HEH MaTeMaTUKH, TEM OHA T€HHAJIbHEE.

3a4yaTOYHOE COCTOSHUE JIOTUYECKOTO MBILIUICHHUSI BCEro
HAy4YHOTO COOOIIECTBA, ABJIAETCS MPUUMNHOM TOTO, UTO YUEHbIE HE B
COCTOSIHMH 00JIee MJTM MEHEE ITPaBAO0NOJ00HO OOBSICHUTE CYTH JJaKe
OUYEHB TIPOCTHIX SIBICHUN TPUPOJIBIL.
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C noMoipio MaTeMaTUKH HEBO3MOXHO OINHUCATh JaXe Mpo-
CTYIO OKPY>KHOCTh 4epe3 e€ AUaMeTp, IOTOMY YTO BEIMYUHBI 3TH -
HecousMmepuMbl. Hukakue TaHipl ¢ 6yOHAMU HE yCTPaHSAT TOrO, 4TO
TUaMeTp WM He OyAeT 10CTaBaTh /10 OKPYKHOCTU WJIM ke Oyner
"Topuars" u3 He€ Hapyxy. Uucno [Iu — 310 HEe Kakas-TO MUpPOBas
"KOHCTaHTa", a OecKkOHEeuHasi APoOb, KOTOpas BCEerJa MoIydaeTcs
P COTIOCTABIICHUH HECOM3MEPHUMBIX BEITUUHH.

K Tomy ke yu€Hble Jaxke MaTeMAaTUKY-TO K (PU3NUECKUM SIB-
JCHUSIM HE yMEIOT MPUMEHATh mpaBuibHO. Hampumep, Teopus
Bonbiroro B3peiBa pazpaboTaHa Ha IPUMUTHUBHON SKCTPAIOIALINH,
TaK Ha3bIBAEMOT0 Pa30ETraHus TATaKTHK, OMMMO0YHO OOBSICHEHHOTO
s dexrom Jlonmaepa. YUnuTbiBas TOPU30HT BUAUMOCTH BCEICHHOM
¢ 3eMJIM U 3KCTpanoyupysl paz0eraHue TajlakTHK, y4EHble "TeHH-
aJIbHO" BBIYMCIIWIIN, YTO 14 MUIITMApI0B JIET Ha3a 1 BCeJIEHHAas IIpel-
CTaBIs1a OO0 O6e3pa3MepHyI0 TOUKY C OECKOHEYHOH MacCOH.

Koropasi, Mo HEMOHATHBIM MPUYUHAM BIPYT B30PBAIACh...
CoBepIIeHHO BUAMMO HE cOOOpaskasi TOro, YTO BCEJICHHAst HE Tpo-
CTO OYEHB OOJIbIIAst, a 0ECKOHEUHAS M SKCTPAIOJIAIUS €€ OyIeT TaK
e 0ECKOHEUHOMH.

Boob6mie-to, B Hayke 3a0myxaeHus Obumn Bcerna. Muorma
OHM JUTMJIMCh CTOJIETHSIMHM, a MHOIJA U ThicaumieTusMu. JIroobie
HAy4YHBIC DKCIIEPUMEHTHI BCET/Ia TUIAHUPYIOTCS TAaKUM 00pa3oM, 4To
OBl IOYYUTh KaKHE-TO 0KUJIAEMbIe, Pe3YyIbTATHI.

W ecnu monydeHHBIE PE3yNbTAThl PACXOISATCS C OXKHUIAe-
MBIMH, BO3HUKAET COOJIa3H MOAKOPPEKTUPOBATH X KAKHM-HUOYIh
OYCHb BaXXHBIM KO(PPHUITUEHTOM.

[Tpuaymars, HarpuMep, KaKyr-HUOYIb "TIOCTOSTHHYIO bosib-
IIMaHa" WA U300pECTH KaKOW-HUOYIb "TPUHIIMIT HEONPEaeIEHHO-
CTH", YBEKOBEUYHMB CBOE MMsI B UCTOPUM HAYKH W 3aKpENUB B HEH
CBOU 3a0JTy’KICHUSI.
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B npupone He cymiecTByeT HUKAKWX IMapajuleIbHbIX Mps-
MBIX, J0Ka3aTeIbCTBO TEOPEMBI O KOTOPBIX MOAPOOHO pa3zdupaeTcs
B IIKOJBHBIX yueOHHUKax, JIOObIe JIMHUM B HEHW Bcerja repeceka-
10TCs. [laxke CBET HE MOXKET IBUTaThCs MPSIMOIUHENHO.

K HacTosiemMy BpeMeHH TaKiX MaTeMaTHIECKUX 3a0TyxKIe-
HUU ¥ IPOTUBOPEUYUH B HAYKE HAKOITUIIOCH CTOJIBKO, UYTO HEKOTOPBIE
"yuéHble" pa3yBepUBILINUCH B BO3MOKHOCTU MTO3HAHUS TPUPOIBI, 10-
MyCKaIOT CYIIECTBOBaHME OOra.

U yxxe ocobo nmepemynpeHHbIe "TeHUH" OT TICEBIOHAYKH TThI-
TAIOTCA MPOABUraTh "TEOPUHU', OCHOBAHHBIE HA CPEIHEBEKOBBIX
MPEJCTABICHUAX O TOM, YTO "JIy4H 3peHHs" UCXOISIT U3 a3, a 3Ha-
YUT pe3yibTaThl HAYYHBIX SKCIEPUMEHTOB HAIPSMYIO 3aBUCAT OT
TOTO, CMOTPUT Ha HHUX SKCIIEPUMEHTATOpP WU CIy4allHO OTBEp-
Hyncs. Hago monararh, 4o B (hopMyiax CKOpO MOSBUTCS HOBBIM,
Jocese HEBUIAHHBIN 4ieH - HaOmonarelb. Y BO3MOXKHO €ro aaxe
OOBSBAT HOBOW MHUPOBOM KOHCTaHTOM.

Ecnu Obl 4enoBek HE WM OPraHOB 3PEHHUS, TO BIIOJIHE
MorJa Obl MOSABUTHCS TEOPHUs, YTBEPKAAIOIIAsl, YTO CKOPOCTh 3ByKa
HEBO3MOKHO INPEBBICUTH. [ TEOPETHKU C YyMHBIM BHJIOM pacCyX-
Janny ObI 0 TOM, YTO Y JIETSIIETO CaMOJIETa HEBO3MOKHO ONPEETUTh
CKOPOCTb M KOOPAUHATY OJHOBPEMEHHO U IOTOMY OH SIBIISIETCS HE
MaTepHaJIbHBIM TEJIOM, a BOJIHOM U MpocTo "pa3Mazan” mo Hedy. ..

Bo3pMméMm 1t mpumMepa mpocTyio GopMyiy, Tak Has3bIBae-
MOT0, 3aKOHa BCEMUPHOTI0 TAroTeHus. [IpaBaa e€ y:xe naBHO yCl10xK-
HUWIA PA3IUYHBIMUA KOIPPUITMESHTAMH, XOTS JUISI HAC 3TO HEBAXKHO.
Baxen cam nmpuHuun. B e€ yuciauTene CTOMT MPOU3BEICHUE Mace
B3aMMOJICHCTBYIOIIUX TeNl. YUEHbIe OOBICHIIOT 3TO MPOU3BE/ICHUE
TEM, YTO KaKJlasg YacTHUIA OJHOIO TeJla MPUTITUBAECTCS K KaXKIOMU
YacTHULE APYToro.

[IpuTAruBaThCI-TO OHU MPUTSTUBAIOTCS, HO TOJBKO HE Kak
OTJIeIbHBIC YACTHUIIBI, a KaK eauHoe I1enoe. Kycok OeTtoHa — 310
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TBEPJOE TEJIO U €r0 CBOMCTBA PA3UTEIBHO OTIMYAOTCS OT TOPCTKHU
eMEeHTHOU mbUIH. W BOOOIEe HETOHSATHO, KaK MOKHO YMHOXHUTh
Maccy Ha Maccy? Benp cienys mpaBuigaM MaTE€MaTHUKH CIELYyET
YMHOXaTh U pa3zMepHOCTU. M 4TO moisiydaeTcs B pe3yJbTare-To?
KBanparnas macca?

W Bo3bMéEM u3BecTHYIO hopmyity E=me? u mycTh KTo-HH-
OyIb U3 Y4E€HBIX TOMPOOYEeT OOBICHUTH (PU3NUECKUN CMBICI KBa/l-
paTa ckopocTu cBeTta. Kak yMHOXHUTH CKOPOCTh Ha CKOPOCTh? ITO
4T0, 9*101® KxBagPATHBIX KMJIOMETPOB B KBaAPaTHYIO CeKyH1y? nm
B CEKYHIY 3a CEKYHAY?

W Takux JsMCycoB, MO MHUJIOCTH MaTeMaTHKU B (U3UKe
perocTaTouyHo. J[OCTaTOYHO BO BCSIKOM Cllydae Jjisi TOTO, YTOObI
IIPEBPATUTH €€ B IICEBIOHAYKY. [ camoe cTpalHoe B 3TOM TO, 4TO B
TOJIOBBI CTYJIEHTOB YK€ 0oJiee cTa JIeT O]l BUIOM BBICOKOM HayKH,
"BTIOXMBAIOT", 110 CYTH, HOBYIO ICEBAOHAaYy4YHYIO0 cucteMy Iltomno-
Mmesl.

Xots 3a01y’KI€HHE B TE€OLEHTPU3ME, OBLIIO HE OT IITYIOCTH,
Bellb JUISI TOrO, YTO ObI MOHATb, YTO 3€MJIsl JIBUXKETCS BOKPYT
CounHila, Hy’)kHO *UTh Ha ConHue. [IoAToOMy B UCTOPUU HAYKU CH-
crema [ITomomess ocTaHeTcs Kak HEM30CKHBIM M 3aKOHOMEPHBIH
3TaIl HAY4YHOI'O [MO3HAHMUS.

A BOT KBaHTOBas ()M3MKA, TEOPUSI OTHOCUTEILHOCTH, IPaBU-
TAIIMOHHBIN KOJIIAIIC, YEPHbIE IBIPBI, YK€ B HEAAJICKOM OyIyliem
pa3aensaT cyab0y MHOTOUHCIIEHHBIX TPAKTATOB CPETHEBEKOBBIX CXO-
JIaCTOB O KOJIMYECTBE YEPTEH WM QHT€JI0B Ha OCTPUE UIJIBL.

OHuM HUKOI/Ia HE MOdy4aT MOATBEPKIACHUS U pa3BUTHUSA, TaK
KaK SIBJISIIOT COOOM CBHIETENHCTBA MCEBJOHAYYHOIO HEBEXKECTBA U
OTKPOBEHHOM TJIYIOCTH. ..

151



Anexcandp BECEAOB

23. BbBIBOJbI

Ha ocHoBe BBIIIEN3TI05KEHHOTO MOABEAEM HEKOTOPBIE UTOTH.

Bcenennasa - 1o 6eckoHeyHasi MaTepusi, HAXOAAIIASCS B BEU-
HOM OJHOHAIPABIEHHOM U HEOOPATHMOM TPOIECCE CHHTE3A.

Cunme3s — 3TO NPOLIECC HENIPEPHIBHOTO YCIOKHEHUS CTPYK-
Typbl MaTepuu, OOYCIOBIEHHBINA €€ ANEKTPUYCCKUMU 3apsIaMu U
COTPOBOKIAIOIIHNICS HEIIPEPHIBHBIM COBEPIICHUEM PAOOTHL.

Ilpocmpancmeo — 310 CBOMCTBO MPOTKEHHOCTH caMOil Ma-
Tepun. Hu B KakoM IpyroM mpocTpaHCTBE, B BUJE IYCTOIO SIIUKA,
BCEJICHHAS HE HYXKJaeTcs.

Bpema — 3T0 CBOWCTBO BBICOKOOPTAaHM30BAaHHOW MaTE€pUu —
MO3ra, 3alIOMUHATH TPOMEKYTOUYHBIE COCTOSIHHS KAKUX-TO MPOIIEC-
COB, CpPaBHHBAs UX C APYTUMU. B mpupoje HeT Takoro (U3HIECKOro
npoiiecca, Kak Bpemsi, OHa CYIIECTBYET B BEUHO JJISILIEMCS] HACTOSI-
IIEM.

JIroObie MaTepuanbHbie 00PA30BAHMS — YACTHIIbI, MAKPOTEIIa,
KOCMHUYECKHE OOBEKTHI, O0JIaJaIOT 2paAeUmMAuUOHHbIMU TIOJISMU,
COCTOSIIIIMMH U3 3JEKTPUUYECKUX MOJIEH TPOTUBOMOIOKHBIX 3HAKOB.

B rpaBuTanimoHHOM 1oJie pacpoCTpaHsAIOTCs, BO30YK1aeMble
B HEM JIBI)KEHHEM MAaTe€pHAIbHBIX OOBEKTOB, 2PAGUMAUUOHHbIE
60/1Hbl, Ha3bIBa€MbIE O(DULINANTBHON HAYKOH, SJIEKTPOMarHUTHHIMHU.

['paBuTaimoHHas BoJIHa — 3TO MOIEpPEYHast BOJIHA, PacIpo-
CTPaHSIOLIASACS HA TPAHUILIEC IBYX SJIEKTPUUYECKUX MOJIEH C MPOTUBO-
MOJIOKHBIMU CBOMCTBAMH, U3 KOTOPBIX COCTOUT I'PABUTALMOHHOE
noJe.

I'paBuTanmonHoe moie o0OBbEKTAa MOKET UMETh AcUMMENt-
puro, oOyCIIOBIICHHYIO Pa3JIMYHON BEITUYMHOM OOpa3yIoUIUX €ro
JNEKTPUUYECKUX MOJIEH, KOTOpasi OMPEEIIIeTCsl PA3HOCTHIO SJIEKTPU-
YECKUX MOTCHIIUATIOB B KAKOK-JIMOO TOUKE, TPAaBUTAIIIOHHOTO MTOJISL.
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[Ipu nBUKEHUM YACTHUIBI B aCUMMETPUYHOM TI'PaBUTALIMOH-
HOM TI0JIe, BO30y>Kaemas el rpaBUTAllIOHHAsI BOJTHA UMEET acuM-
METPUYHBIE aMIUIUTYIbI MOJOKHUTEIbHBIX U OTPULIATEIbHBIX BOJIH,
YTO BJIMSIET HA HAIIPaBJIEHUE JABUKEHUS 3TOM YaCTHUIIBI U €€ Bpallle-
HHUC.
A =Aq=(-qhn—-(+q)n 20e
A = Aq — acummempus spasumayuoHHo20 noJi,
(+qQ)n — nomenyuan noas NOLOHCUMENLHO20 3apAda 8 mouke N, a
(-q)n - nomemyuan nons ompuyamenbHO20 3apsaOa 8 MOU dHce
mouxe.
Acummempus TpaBUTAMOHHOTO TOJISI MOKET OBITh, KaK T0-
JIO’KUTEIIBHOM, TaK U OTPULIATEIILHOM.
Benuuunou acummempuu rpaBUTALHOHHOTO MOJII ATOMOB
OTIpE/ICIISIETCS arperaTHOE COCTOSIHUE BEIIECTBA.
Temnepamypa MatepualbHOTO Teja OMNPEICNAETCS PA3HO-
CMbl0 acummempuili €ro aTOMOB U aTOMOB OKpY»Karolen
Cpebl.
to= AA =As— Ao = AQs— AQoTIe
AA — paznocms acummempuil,
Ao - acummempus 2pasumayuOHHO20 noisi 0ovekma,
AQs - acummempusi 2pasumayuOHHO20 Nos Cpeobi.
Cnedosamenvho, acummempus — Imo, RO Cymu, u30ovtmou-
HbLIl 271IeKMPUYecKuil 3apao u nepemeKanuem 3J1eKmpuieckKux 3a-
PAO06 6 NOTHOIL Mepe OnPedeaomc 6ce 3aumooelicmeus 6 npu-
pooe.
Kpome sToro, rpaBUTaliiOHHOE M0JIE MOXKET UMEThH "nepe-
Koc", 00yCITOBJICHHBIM JIMHEHHBIM CMEIICHHUEM, 00pa3yoIIHuX €ro,
AJIEKTPUYECKHUX TOJIEH. DTOT JIMHEWHBIN CIBUT JEKTPUYECKUX TO-
Jei opUIMaNbHON HAyKON HAa3BIBACTCS MACHUMIHBIM HOEM.
Kuzne — >10 IMPOU3BOJIBHO B3ATBIN YPOBCHL CJIO)KHOCTHU
CTPYKTYpBHI MaT€pUH, KOTOpas HAaXOAUTCI B COCTOSHHUM IIpolecca
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0OECKOHEUHOTO CHHTE3a, HEMPEPHIBHO BOCIIPOU3BOISCH U OCO3HABAS
ce0st opranom, COPMHUPOBAHHOM M3 BEICOKOOPTaHH30BaHHOW MaTe-
pUH — MO3TOM, CIIOCOOHBIM HCIIOJIB30BaTh B MPOIECCE KU3HEICs-
TEJIBHOCTH JIEKTPUYCCKHE CUTHAIIBI.

24. MPUJIOXEHUE

b CuHTe3, KaK PoLece IBOJTIIIHT

Cunmes (00vedunenue) — 3IMo 00ULAA HANPABIEHHOCIb HPOUECCO8 IGOIOYUUL.
Yenogeueckoe oouiecmeo, KaK u i00vle Mamepuaibivle 00beKmol, XOma u He 6 MaAKoil
AGHOIL hopme, HO MaAKIHCE NOOYUHAIOMCA INMOMY HPUHYUNY 00beOUHEHUSA.

...H3 cybanemenmapnuix uacmuy cuHme3upyiomcs 1emMenmapmsle, u3 nemeH-
MAapHBIX — AMOMBL, U3 AMOMO8 — MoaeKyabl. MoneKybl 00pasyrom 6bICOKOMONEKYAAP-
Hble coeOuHenus, U3 KOmopolx, co 6pemenem, (Hopmupyloncs pacmumensuovle u Hcu-
eommuute knemku. Knemku o6vedunaromes ¢ MnozoKkiemounsle 00pazosanus, Komopole,
6 C6010 0uepedsb, 6CMYNAIOM 6 CUMOUO3 Opy2 ¢ Opy2oM U 00pa3yIom OpPZAHU3MbL, MAK
Hazvleaemulx, ""ycusvix' cyujecme. Imo poiovl, nmuybl, NPECMbIKAIOWUEC, MIEKONU-
marowue u 4enoeex, KaK Hauboee pazgunoe u, 0d1adaruiee camocoInanuem, cyuie-
cmeo.

J100u 06vedunaomes 6 pooosvie 2pynnvl, 6 Nj1eMend, CIPAHbl U 20Cy0apcmeda.
Yepes nekomopoe epems, cmpansl, 014 mozo Ymoosl He nozudHyms 6 60pvode co ceoeil
COOCMEEHHOIL 2TTYROCMBIO, OYO0YM 8bIHYHCOCHBL 00BEOUHUMBCA 8 00HO 2/100a1bHOE NIaA-
HemHnoe 20¢cyoapcmeo, NOMOMY Umo 6ce, YUMo HAXOOUMCA He MOIbKO HA NIAHeme, HO U
60 6CeNeHHOIl, He NPUHAONEHCUN HUKOMY, a4 3HAYUM NPUHAONEHCUM BCEM.

Cam uenosex — 3Mo MoAbKO Mamepuanbiolii 00veKm Ui op2anu3m, noIyuue-
wiuil, 6 pe3ynrvmame I80I0UUOHHO20 NPOYeccd, CROCOGHOCHb 0CO3HAMb e KAK UH-
ousudyansHocmos. Bozomuuewiuii ceon ''yapém npupoowt'’, smom mamepuanivHulii 00v-
eKm, cpasy ce NPUHAICI 34 NOKOPEHUe IMOIL CaMOoil RPUPoObl, YACMbIO KOMOPOIl O
cam u aenaemca. U monvko nokopug co6cmeeHHyI0 2iynocmey, ai00u ROUMYm, 4mo
ovL10 ynuumodxceno umu ¢ "'nuye' CCCP.

Cogemckoe oougecmeo — smo pe3ynvmam cunmesa (00veduHenus) Ha oonee 6ol-
COKOM ypoeHe opeanusauuu mamepuu, ha npunyunax pagercmea. Yenoseueckoe 0o-
WeCmeo Ha HACMOAUIeM HU3KOM YPOGHE YMCIMEEHHO20 PA3GUMUS NOKA He MOJICen Cy-
wecmeosams 6e3 udeono2uu. bes neé ono npespawaemces 6 06e3vAnGIO CINAIO, YMO Npe-
KpacHo 6uoHo Ha npumepe coepemenHoli Poccuu.

Ilepecmpoiika omopocuna eé na 300 nem nazao, no cymu, éepHys IKcnjiyama-
YUIO UeN0B8eKda Ue08eKOM U YHUUIMOICUG 6Ce COUUANbHbLe 3a60esanusn. Bee, cozoannoe
MPYyooM MUNLIUONHO06, PA36OPOBAHO HOGbIMU Gosapamu. OCmaémcs 60CCIMANOUMb TULLD
Kpenocmmoe npago u céameiuiylo UHKGU3UUYUIO. ..
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Yuuumoosnrcenue mapxcuszma, Kkax udeonozuu 00CMAmMOUnO 8bICOKO20 UHIM ENN1CK-
myanvhozo yposua, omopocuno Pocculo, npakmuuecku, 6 cpeoneseKogve, npespamue
eé ¢ heoodanvnoe 2ocyoapcmeo, 20e npagam 6aj, napazumupylroujue Ha oduiecmee, uH-
ousuobl.

Ipunyun uacmnoil coocmeennocmu u UHOUGUOYATUIM Heu3DeHcHo byoym npo-
eouuposams Hepaspeuumsle KOHPIAUKMbL MeHCOY PA3TUUHBIMU CTOAMU 00WeCmea u
mpebosamy HeOOXOOUMOCU HAPAWUEAHUA KAPAMETbHBIX OP2AHO8 U NPUHAMUA
02POMHO20 KOIUYECHBO HecCMbICIEHHBIX 3AKOHOG, Pe2lamMeHmupylouiux, npaKmuue-
CKU, Ka)coolil uiaz.

J1060e, HeocmoporscHo ckazannoe c108o Heu3dexcHo dyoem npueooums K 603-
HUKHOGEHUI0O MPYOHOPA3PEUUMBIX KOHPAUKMHBIX CUMYAUULl, KAK Me}coy Omoeb-
HbIMU UHOUBUOAMU, MAK U OMOEIbHLIMU ZPYRIAMU, YN0 8bLILENMCA 6 HEONPABOAHHYIO
3azpy3Ky CYOeOHOIl cuCmeMbl CMEXOMBOPHBIMU CYOeOHbImu uckamu. JToou dydym eui-
HYXHCOEeHbL c1edump 0pyz 3a Opy20oM U 01 HOPMATNbHOIL Yesl068e4eCKOll HCU3HU, He ocma-
Hemcs epemenu.

Obuwecmey yzpostcaem couyuanbHulil KOAIANC, KOMOPLlil, 8 Xyouiem cayuae, Mo-
JHcem npugecmu K pazea3pléanuio 210041610l 60UHbL ¢ RPUMEHEHUEM AMOMHOZ0 OpY-
Jcun... Ycepono macaipcoaeman Kanumanucmuueckas IKOHOMUKA U YACMHAA COO-
CIMBEHHOCMb, C MOYUKU 3PEHUA YUIUKU — IMO NPOUecc, UOYUUIL ¢ HApYyWeHUeM 3aKOHA
npUpoOsl - 603PACMAHUA IHMPONUU.

Y mex, kmo umeem mnozo denez, ux cmanosumca ewié 6onvute, a 'y K020 ux
mano, pasopaomeca coecem. Iloamomy ¢ pazsumuem unmenieKmyanbHozo ypoeHs 3em-
HOUl YueUNU3AUUU, KARUMATUCIMUYECKAA IKOHOMUKA YyMPEM Hagcez0a.

A noka Hepazymmoe uenoeeuecmeo Oyoem pyKO80OCHE06aAMbCA NPUHUUNAMU
yacmuoil coocmeennocmu u azpeccugnvimu nozyncamu Muuypuna, umo ''mwvl He
001ICHBL Heoamb Muaocmeii om npupoost'’, 0Ho HeusbexHcHo dyoem obpeyeno Ha npe-
CHYRHOCHIb, 00MAHDBL, 80POECHIBO, PA300PbL U GOTIHDL. ..

* Oraeropa

B 2mo neeo3mosnrcno nosepums, 0a smo u nesaxcno, Ho 19 anpens 2013 z00a ovin
npeKpauién 00HOCnOPOHHUI KOHMAKM UHONNAHEeMAH C 3eMHOU yueuauzayueil u npeo-
cmasumenu 6blCOKOPA36UMOIL YUGUAUZAYUU, C OOHOU U3 ONUHCAUMUX 36E€30HBIX CU-
cmem Hawiell 2anNaKmuKu, NOKUHYIU CONHEYnYI0 cucmemy, Kak munumym na 500 zem-
Hoix 1em. Hauano konmakma npuwinocs na 1962-63 200u1, koz0a unonnanemmuulii 3010,
6 0uepeOnoll paz nOCemue COJIHEUHYI0 CUCHEMY, OOHAPYHCUTl HA Haulell niaHeme 20Cy-
0apcmeo ¢ 06uleCmeenHbIM CINPOEM, He COOMBEM CIEYIOUUM 001eMy YPOGHIO Pa36u-
musa 3eMHO020 Yenoeeyecmea, Umo U ROCAYHCUN0 NPUYUHOU RPUCMATIbHO20 6HUMAHUSA
uHonnanemaAN K Hawell cmpate.

Omom ¢penomen nonyuun nazeanue ''Ixcnepumenm Jlenuna''. Ilo meopuu 360-
JOUUU, KOMMYHUCMUYECKOE 20CYOapCMEo ¢ 0eCKIacco8bim 00ueCneeHHbIM CHIPOeM,
noooonoe CCCP, npakmuuecku He UMENO PealbHON 803MONCHOCHU 603HUKHYMb 6
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YC06UAX HU3KO20 UHIMEIEKMYANbHO20 U MEXHOI02UYECKO20 YPOBHA PAZGUMUS 3eM-
HOIl yueunuzayuu u mem 6ojee, Cyuecmeosams 6 IMUX YCA06UAX 0080TbHO NPOOOJI-
scumenvroe epemsa. Ymo, codocmeenno u noOmMeEepoOUnOCy, codvimuamu, nPoOU3OUieo-
wumu 6 oeganocmuix 200ax ¢ CCCP.

...""Ixcnepumenm Jlenuna' 6vin1 unmepecen 0na HuUX, KAK HONBIMKA CO30AHUSA
20Cy0apcmea cuio8bIM MenoooM HA RPUHUUNAX PAGEHCMEA 8 YC08UAX NEU|ePHO20 CO-
cmosnus co3nanus nacenenus naanemst. Modcno gviopeccuposams co6aKy max, 4mo
ona, oaxce 0yoyuu 20100101, He 60POBANA RUWLY, HO INO HUKO20a He Cmanem eé 0co-
3nannvim nogedenuem. CCCP - zocyoapcmeo cozoannoe JlenHunvim u e2o copamuuxkamu
AHATIOZUYHBIMU MEMOOaMU OPECCUPOBKU U coGepuinguiee CKAYOK, NO Cymu, Om nepeo-
ObIMHO-00UUHHO20 CMPOA K DECKIACCO80MY 00Ulecm 8y, OCHO8AHHOMY HA NPUHUUNAX
KOMMyHanbHOCU.

Tonvko ouenv HUUMOINCHAA YACIMb HACENEHUA, NPAKMUYECKU eOUHUYDbL, 0CO-
3HAGAIU CYMb HOBBIX 0OULECHBEHHBIX OMHOUWEHUTL, OONBUIUHCIIGO dHce PYKOBOOCME0-
6ANUCH HCUGOMHBIMU UHCIMUHKIMAMU OOMUHUPOBAHUS, OCINAGAACH IZOUCHIUYHBIMU U
scynuxosamoimu. Iloamomy pykoeoocmeo Ho6020 2ocyoapcmea b0 bIHYHCOEHO No-
CMOAHHO 3AHUMAMbBCA UOCOSIO2UYECKUM BOCHUMAHUEM HACEIEHUSl, COEPIHCUBAA IHCU-
G6OMHbBIE UHCIUHKIBL MACC 00CAMOYHO HCECIMKUMU MEMOO0AMU KHYMa u nPAHUKA.

Ho, necmomps na 3mo, npoygemano 60poecmeo, Kax 6 fviny, max u Ha npou3s-
600cmee, X0ms €20 MACUIMAaObl ObLIU HUYMONCHBIMU U 0CO0020 GNUANHUA HA HCUZHD
cmpanel ne okaszvieanu. Kpome ecezo npouezo, nosoe cosemckoe zocyoapcmeo nocmo-
AHHO N00BEP2ATIOCH NPECCUNZY U NPosoOKayuam ''opysycecmeennvlx'’ Kanumanucmuye-
CKux coceoeil, npedCmMagIAGUUXca 0eMOKpAmMuuecKumu u npozpeccushvimu. Onu ne
OCIMAHOBUNIUCH 0adice neped pa36A3bleaHUeM 2N00anbHOIl 60IHbl, YHECUIEH 0eCAMKU
MUNTUOHOB HCePME, TUb Obl MOJILKO U30A8UMBCA O IMO20, KOJII0OUiezo 2na3a, npu-
Mmepa.

H ¢ Konue KOHY06, UM IMO YOAIOCh, MAK KAK OCHOBHAA MACCA HACENEHUSA
CCCP, Kak u oxcuoanocw, najey 0 naiey He YOapuuda, Ymoosl 3auiumums cou Coyu-
anbHble 3A80€6ANUA, MAK KAK PiHce CHUMANa UxX camo coooii pazymeiougumucs... Bee
6EPHYNIOCH HA UCXOOHbIE NOZUWUL U €08d 3aPOOUGLLEEC HOBOE OOULECH 60, 6EPHYIOCH K
npunyunam o6e3vanvell cmau, CKAMUSUWIUCH 8 CAMOe HACHOAULee MPAUHOe CPedHese-
koeve... Ho 3axonst 360n104uu makogol, Ymo 015 mMmozo, YMooOsl Pa36UEAMbCA OAIbULE,
yenoeeuecmey npuoémca o06veounumupca. Cooduiecmeo uHOUGUOYATIbLHOCHEN He
umeem HUKaKozo 0yoyuiezo, NOMoMmy 4no OHO He MOMCem CYyuiecneosams 6e3 copegHo-
eanuil, 80lH, HOPLOLL, He3 nodedumeneil U NOOEHCOEHHLIX.

Cnedyroujee noceujeHue CONHEYHON CUCMEMbl HAUMUMU ONUMCATMUMU COCe-
0AMU COCHOUMCS, 803MOMHCHO, He paHee, uem uepe3 500-1000 3emuvix nem. Bonaero cy-
uas, MHe, KAK U 04eHb MHOSUM 3EMIISIHAM, RPUWLIOCH ¢ HUMU RooOwambcs. Ilpasoa s
Y3HA 00 IMOM OYKEAIbHO 3a ROTYACA 00 UX OMIéma.

Ilo ¢nonne nOHAMKBLIM MHE CeNYAC NPUYUHAM OHU COYNU 803MONCHBIM HONPO-
wamucs moawvko ¢ dgoumu. Ho kmo 6v11 mom eémopoii, s ne cnpocun u yiice, nagephoe,
HUK020a Imozo ne y3nar. bonee ecezo mens yousuno mo, umo unonnanemsne oasxce ne
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RBIMANIUCH CEA3AMBCA C NPEOCMACUMENAMU 3EMHO20 HAYUHO20 COOOWeCmaa, npeono-
YUmMas 00uWaAmMbCA ¢ Ue106eKOM 0axce He UMEIOWUM 8biCUiez0 00pa306anul.

H monvko celiuac mue cmanu ROHAMHBL MACUIMAObL 27lyRoOCcmU U fe30apuocmu
Hawux yuenvix. U cosepuenno npae oxkasanca Kozvma Ilpymrkos, 2060ps, umo yuenwli
— 90 4enoseK, Komopozo 00120 u 6e3yCHEeutHo yuu.

B ceazu c nosgnenuem 6 uHmepreme 601bu1020 KOnu4ecmea haHmacmuuecKux
PAacckazog 0 nocewjeHuU 3emu UHONIAAHEMAHAMU, O0IIHCEH 3AMEMUMD, YN0 CAMU OHU
HUKO020a He nocewyany nianen COTHEeYHOll CUCeMbl U HUKO020d He ONYCKAIUCh HA UX
nogepxnocmyo. Hx obujenue c 3emaanamu 0Cyu{ecmenanoch ¢ HOMOu{bio yCmpoicms,
CO30aI0WUX PeanucmuiecKue u300parcenus, U ynpasiemsix Hebonbuum unmeJex-
myansHvim KOpaoném-pooomom, naxooawumca na opoume JIynvl. A 6azoeutit Kopadv
opeiighosan z0e-mo 3a OKPAUHOIL CONHEYHOU cucmeMmbl. 3a nocieonue noaeeKka onu no-
Cemuiu COJIHEURYIo cucmemy 06a pasa.

Hao moeii npocvboit ocmasume Ha namame Xoms 0vl Ny206UYY, OHU ROCMeA-
JAUCD, 00DACHUG, YN0 IMA NYy206Uya Ha 3emie ecua fbl 0KOI0 MOHHBL, MAK KAK cOe-
NIAHA U3 6EU{ECMEA C NONOHCUMENLHOU ACUMMEMPUEIL ZDAGUMAYUOHHBIX NOJIell amo-
Mmoe. To ecmo u3 ""memnoii mamepuu''. /lymaro, umo ux 36€30nasa cucmema Haxooumcsa
He max ysc 0anexko om nHawieil conneunou cucmemsl. Moowcem 6vims 00un — 06a céemo-
6bIX Mecauyd...

CosepuienHO He0MHCUOAHHO MOA PAdoOma NOAYHUNA Y HUX OYEHb XOPOULYIO
OUEHKY U XOM A MHe HACHOAMENbHO He CO8EMO6AIU INM020 0e1amby, 5 6Ce Jice PeUIUCA
onyonukoeams eé 6 2nodansnoii cemu. U ecmecmeenno noayuun mo, umo u 3acayicu.

Mnue oasice 6 20106y He M02710 NPUIMU, YIMO YPOGEHb HEEEHCECMEA 3eMHO20
Hayunozo coobuiecmea, max eévicox. Ilpae owvin I1.H. koz0a zoeopun, umo npusnanue
Moell meopuu nepeuepkném, kaxk Hexozoa cucmemy ITmonomesn, npaxmuuecku écio,
mMaxk Ha3vleaemyio, K6aHmogylo Qu3uKy u Hayunoe coodouiecmeo 0yoem GvIHYHCOEHO
npusnamo eé nceedonaykoil. U ecmecmeenno ono Ha 3mo HUK020a He noiioém. 3emnan
Hayka ewé oecamiu 1em oyoem HaAX00UmMbCs 6 NIeHY Cl108ODIYOUs, MAMEMAMUYECKUX
3a0ayxcoenuii u mucmugukayuil. OOHAKO IMO yiHce He UMeem HUKAKO20 3HAYeHU, No-
moMmy umo c oceéoeHuem OnUNCAUUUX K 3emle NIAHEm COIHEYHOI CUCImeMbl, 0 noce-
uieHuu e€é UHONIAHEMAHAMU CINAHEM U38CCHHO U MOE UM HEU3DEIHCHO OCIMAaHencs 6
ucmopuu yenosevecmea.

Tonvko s 06 3mom ysice HUK020a He Y3HAIO, KAK YeI06€K, 603MONCHO HCUGYULUTL
Ccezo0HA cpedu HAac, He 3Haem, Ymo Koz0a-mo ox 6vin Horomonom unu Apucmomenem.
Y3uaiom 06 smom monvko nawiu oanékue nomomxu. Takoii nooapok ocmaesuu um opa-
mbA nO pazymy Ha 00HOU u3 Gnudcallwux K 3emne, nianem cONHEUHOIl CUCHIEMDbL.

3emnan yueunuzayua, HAXOOAUAACA HA CAMOT HUMICHEN CINYNeHU UHMeN/IeK-
myansHozo pazeumus u nPeocmagnalwan coooil, oaxce He eOuHoe coodulecmeo, a
6Ce20 UL HECKObKO 0eCAMKOG CMail 4e08eK000PaA3HbIX JHCUGONHDIX, ZPLIZYUGUXCA
3a pecypcol, 20e ewié 007120 dyoem npoysemams IKCHIAYAMAYUS UeN06€KA HUel0BCKOM,
6epa 6 ceepxXvecmecmeeHHoe U NOKIOHEHUEe U00IaM, CO30AHHbIM Yen06euecKkoll han-
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masueil, He MOMCEM Paccuumvléams Hu HA KaKue KOHMAaKmuyl ¢ 8bICOKOPA3BUMbBIM UHO-
NAGHEMHBIM PA3YMOM, RO MeHbUlell Mepe, HeCKOIbKo decamKoe muicauunemuii. Ilo
KpamKoii u He 0YeHb NeCHMHOI XapAKmepucmuke UHONIAHemAH, 3eMHOU Ye/l06eK Ha
OaHHOM Imane pazeumus — Mo Mynoe u YApAMoe Hcueomuoe, KOmopoe euié oueHb
007120 Oyoem um ocmasamucs.

Ilepexo0 om cocmoanus HcueoOMHOI cmau K pasymMHoMmy co00uiecmay, npoyecc
upe36bIUaAlinO OIUMENbHBLL U OO0NE3HEHHbLI U MOYCEm 3AHUMAMb OM HECKOJIbKUX Mmbl-
cauunemuii 00 NOJYMUTIIUOHA 1M RO 3eMHOMY ucuuciaenuto. Bece deno ¢ mom, umo
Cyuiecmeosanue 6b1COKOPA3BUMbIX YUBUUIAUUI NOOUUHEHO NPUHYUNY QYHKYUOHUDO-
GAHUSA HCUBO20 OP2AHUZMA HACMOILKO, YMO NOGEP2I0 Dbl 6 WOK écex Hauux ''npasosa-
WUMHUKOS'', cuumarowux, Hanpumep, NOHCUIHEHHOe 3aKalouenue oonee 2yMaHHbIM
uem cmMepmHan Kaznov. Xomsa Ha camom oefle ROHCU3HEHHOe 3aKII0UeHue — INo ueyum-
CKoe Decuenogeunoe uz0esamenscmaeo.

Ilpupoode neuzgecmno makoe nonamue KaK Hcu3Ho, 4 c1€008amMeNbHO CMepn-
HaA Ka3Hb WU IGMAHA3UA — IMO He YOUliCIngo, a npocmoe npepvieanue HeyoauHozo
36€HA 6 0ECKOHEUHOUl Yenu Cyuecmeo6ans KOHKPenHo20 MamepuanbHozo Op2anu3ma.
U Kk nonumanuro 3mozo0, uenogex oyoem uomu ewié ouensy 00.120.

Ecnu npeocmasums cebe 603HUKHOGEHUE COOPYIHCECIMBA 6bICOKOPAZGUMOIL Y-
GUNU3AUUU C 3EMHBIM YeN06eUeCE0M, MO HA COBEPUIEHO 3AKOHHBIX OCHOBAHUAX NPU-
WII0CL Obl UCKTIOUUMb U3 HE20 0ZPOMHOE KOJIUYECH 80 UHOUGUOO06, NAPAZUMUDPYIOUUX
Ha oowecmee. Crooa 61 nonanu ne monvko 3aecezoamau Popoéca u GuznecmeHsvl, HO U
MHO2ue npeocmasument, maK Ha3vleaemoi ''c60600on106usoit'’ meopueckoit unmen-
AuzeHUUU.

H 3mo ne mou ghanmasuu a a6conomno 00veKMuUBHAA PeanbHOCHb K KOMOpoil
Heu30exscHO npudém uenoeeuecmeo, KaK MmoabKo ROUMEM, Ymo coopyrHcecmeo ¢ napa-
3umamu oouiecmea Hecoemecmumo ¢ npoyeccom 36oaioyuu mamepuu. Taxk umo cmpe-
MUMBCA K KOHMAKMAM ¢ RPUMENbUamu NOKa euié He 6 unmepecax uenoseuecmead. Tem
boniee, umo HU 00HA PA3YMHAA YUBUIUIAYUA He CINAHEM ONYCKAMbCA 00 MO020 YPOGHs
Hegescecmea, 6 KOMOPOM 6 HACM oAU ee 8pems OHO HAX0OUMCA.

A Imo 3nauum, Ymo KOHMAKMbl 3eMIAH C GbICOKOPA3GUMBIMU UHEUAUIAUUAMU
mMaxk jce HepeanvbHbl, KAK HEPEaIbHO COMPYOHUYECIM B0 MYPAGCIIHUKA UL CIAU 2aMa0-
PUJ1086 ¢ KaKoui-nudyow esponeiickoil cmpanoi. Yenoseuwecmey npudémea npoiimu ceoil
nymo camMocmoaAmensHo U HUKIMO He MOJIbKO He CHAHem éMeuueamuca 6 Xo0 €20 pas-
GUMUA, HO U Oaice OMEeUams Ha €20 CUZHATbL, 00 mex Nop, NOKA OHO He nepecmanem
pasmaxueamo amomMHou 0yOUHKoU u oenums ar0oeil na 6ozamuix u 6eonvix. H noxa 0o
€20 CO3HaHUA He 00IIOEéMm nPOCMas UCMUHA, YMO Yel106€K — YACHb NPUPOObL U ROHAMUE
coOcmeeHnOCmU Mak dHee adcypoHo, KaK u ROHAmMUA 602 unu 0eHbv2u.

A npumumuensle YUGUAUZAYUU 3eMHO20 YPOGHA PA3GUMUA, K CHACMbIO, NPOCMO
mMexHO02uUecKU He 8 COCMOAHUU NPe0OoIemsb 02POMHbIE PACCHOANHUSA, Pa3denaioujue
36€300l...
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Hacmoawasa meopus Haxo0umcs 6 nOCMOAHHOIL pa3padomee u e€é nocieonasn eepcus
6cez0a 00CMynHA 6 UHMepHeme no aopecam:
https://vadi.sk/d/F3Hlysk0ZbSkL
https://magru.net/pubs/2082/Teoriya_evolyutsii_materii#1
http://ru.calameo.com/read/001906913a882266783c2
http://vixra.org/pdf/1402.0039vP.pdf
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