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JLE. ®EJIYJIAEB

Qunocous epasumauyuu:
enasamu [ezers Ha rpobrieMbl coepeMeHHOU hU3UKU

1]
Cmamvsa  nanucana 6 popme agmopegepama knueu « Qusuueckasn popma espasumayuu; OUAIeKMUKa
npupoosly [29].

Onybnukosana (3a HeboOLUWUM COKpaujeHueMm) 8 sHcypHane «3uax sonpocay Ne 1/2005 noo nazsanuem

«Duszuueckas popma spasumayuuy.

Nerenb  HLIOTOH

To, umo ussecmuo, ewje He ecmov nodmomy nosuwaunoe [12, 83/

2]

I'erensn

ITo3HaHue ecTh, HECOMHEHHO, HE TOJIBKO OTKPBITHE IJIa3y HEU3BECTHOTO, HO M OTKPBITHE 143 HA
M3BECTHOE, - BEK IIeNbI 000XKECTBISUIM DUHINTEIHA, Tereph MprucMaTpruBaeMcs. Hamaaku Ha Teopuio
OTHOCHUTEJILHOCTH BELYTCA CO BCEX CTOPOH, OCTAHOBUMCS TI0KA HA OJTHOM, - TEOPHsI HE MOAJACTCS
($u3nIeCKOMY UCTOJIIKOBAHUIO, - M 33JIaIMMCSI HECTAaHAAPTHBIM I KDUTUKH BOIIPOCOM, a HE YHACIIE0BAJ JIN
OWHIITEHH CBOM MapagoKChl?

Bcnomaum HBIOTOHa, - BCJIMYHIO CBOCMY A 00s13aH TEM, 4YTO CTOIO Ha IJICYaX TMraHTOB, - CHJIbHO BCb
ckazano! Ho Ditnmreitn crout Ha medax HerotoHna. ... TCOpI/IH OTHOCHUTCIIbBHOCTH BbIpacCTalla KaK Pa3BUTHUC
TCOpHUU BCCMUPHOT'O TATOTCHUA. . ..

FOCHOI[I/I, - CKaXET qI/ITaTCHB, BIIMTABIIHNHU HBIOTOHOBCKYIO MEXaHHKY CO HIKOJIbHBIM MOJIOKOM, -TaM-TO B
4YEM COMHECBATHCA, IMPOIIC BEAb HpOCTOFO?

Ho 6511 mpeuenent. 200 et Hazaz.

bbu10 3asBIeHNE 0 HENOTMYHOCTH (PU3HUECKUX UCTOIKOBaHUM HbIOTOHOM CBOMX «MaTeMaTHUYECKUX
pacCyKICHUID.

[3]

U 510 OBLI Tr'oJIOC, MOXKCT 6I:ITI>, CaMOro rcHUaJIbHOT'O MBICJIUTCIIA BTOPOTO ThHICAYCIICTUA
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Cnoso lerento:

«3namenumoe pasnooiceHue cuiy 'y Hvromona ceudemeﬂbcmeyem «0 NOJIHOM

omcymemeuu wyecmea npupoowvly [13, 241].
l'erens

«...ecimu HeroTOH X0Ten TOBOPUTH O MATCMATUYICCKHUX OTHOHMICHUAX, TO HCIIOHATHO, ITIOYCMY OH BOO6H.I€
}’HOTp€6JIHeT CJIOBO «CHJIBD». B€Ab MaTC€MaTUKa 3aHUMACTCA TOJIBKO KOJIMYCCTBCHHBIMU OTHOIICHUAMU
HBHGHHfI, HCCICA0OBAHUC K€ CHUJIbI OTHOCHUTCA B 001acTh (1)I/I3I/IKI/I. Ho HLIOTOH, BIIOJIHEC YBepeHHBIﬁ, 4TO OH
BCIOAY OMpPEACIIICT COOTHOIICHUE CHUJIT, BO3BCII HOJ'Iyq)I/I?;I/I‘IeCKOG, MMOJIyMaT€MaTu4CCKOC 3IaHNEC, B KOTOPOM

HE TaK-TO JIETKO Pa3IMYUTh, YTO OTHOCUTCS K (PU3UKE U JHCTBUTENILHO SBJISIETCS I1aroM BIEpesa B ATON
Hayke» [13, 239-240].

«...3aKOHBI, BbIJIaBa€MbI€ 32 3aKOHBI 00eUX 3TUX CUJ (LIEHTPOCTPEMUTEIHHOU U IIeHTpoOexHON — J1.D.),
CyTh Ha CAaMOM JIeJIe MaTEMaTUIECKUE 3aKOHBI JIBHXKCHHUSI, JTUITH TIOJTYYHBIITNE HECBOMCTBEHHOE UM 00JIHINE
¥ Ha3BaHue ¢puznueckux cum» [13, 251].

«...BCE€ OTH PA3IMYHbBIE CUJIBI — TOJIBKO MyCThIC HAa3BaHUsA, 0€3 KOTOPHIX JIydIle OblI0 ObI 000HWTHCH, HOO U3
MYCTOTHI 3TOTO Pa3IUYEHUs U BO3HUKIIM BCS MyTaHULA M HEJIETIOCTh B 00bSICHEHHUH siBIeHUI» [ 13, 245].

«...HEIb3sl CMEUINBAaTh TO, YTO OTHOCUTCS K CBOMCTBEHHBIM MaTeMaTUKe (OPMaIbHBIM MPUHIUIIAM
MO3HAHUS, ¢ PU3MYECKUMH TOUYKAMH 3PEHUS, HEIJIb3s MPUITUCHIBATH (DU3MUECKYIO PEaIbHOCTh TOMY, YTO
o0JaaeT peaqTbHOCTHIO TOBKO B 00J1acTH MaTeMaTtuku» |13, 239].

Hxax Obpawenue K, JTomomxam.

K nam c Bamu, -

«ta ¢uszndeckas ¢popma, B kotopyto oH (Heroton — JI.®D.) obsiek cBou
MaTeMaTHYeCKUEe PacCyKJIEHUs, TOJDKHA OBITh OTAENeHA OT HUX, U GUIOCOPHUH HATJICIKUT
pEelUTh BONPOC 00 HCTUHHOM B HEW» [13, 252].

I'erens. O6 opOutax miuaner. (Punocodekas auccepranus. 1801).
[Ba cTonerus.

Bepuemcs k DUHIITEHHY, - HE TO 1 ©MeeM? ['eresib TOBOPUT O HEAOTHYHOCTH (PU3HUUECKHUX
WCTOJKOBaHWI MaTEMAaTHYECKUX paccyxaeHnii HproToHa, - OTHOCUTENBHO « T€Opur OTHOCUTETBHOCTHY MbI
TOBOPHM O HEBO3MOXKHOCTH (hPU3MUYECKOTO UCTOTKOBAHMSL.

ApucroTeinb, oOpamasch K TeM ke cepam, Kyia depes aBa ThICTUeTIeTHsI 00paTAT B30pbl DWHINTEHH U
Heroton, nucan B padore «O HeOe», - «1axke HeOOIbII0e HAYaIbHOE OTKIIOHEHHUE OT UCTUHBI YMHOXKACTCS B
pacCyKICHHIX, OTOIIEAIINX OT HEE B JajbHEUIIeMrbicauekpam [2, 274].

HeTpaguunoHHbIEe MbICNN

Ecnu  6b1  nodasnsiowee b6onvbuuncmeo ecmecmeoucnvimamenell. He OWYWAI0 Mmoo
omepawjenus K mbluiienuro, komopoe Hviomon evipasun npedocmepedcenuem: @usuka,
bepezuce memaguzuxu! [35, 11].

OHrensc

[4]
FOBOpSI SA3BIKOM CI)I/IJ'IOCO(I)I/II/I, I'erens craBuT BOIIPOC O THOCCOJIOTHUYCCKOU OIINOKE IIpU MOCTPOCHUU

¢buznueckoil Mmojenu Teopuu TAroreHus. [1onobHyro omnOKy Mbl, KCTaTH, YK€ UMENH, U KaK pa3 B
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paccMaTpuBaeMon chepe eCTECTBO3HAHMS, - 910 2e0YeHMPUUecKdas Mooeilb CONHeuHoU cucmemvl. I'eo u
reJIMOLIEHTPUYECKHE MOJEIH, - XPECTOMATUHHBIN IPUMEP ABYX PA3NIUYHBIX «(HU3MUECKUX (GOPM» OTHOU U
TOH Ke TCOpHHU, U YTO B 3TOM 0CO0€EHHO IMPUMCHYATCIIbHO, - IIPU 0,[[HOI71 U TOH K€ UX MaTeMaTHYeCKOH
COCTaBJIAIOLIECH.

['erenp He TPOCTO TOBOPHUT 00 OMIMOKE, OH YKa3bIBAET €€ KOHKPETHOE MECTO, - OHa B «pu3udeckoii hopmer»
teopuu TsroteHus. Hamo otnennts y HproTOHA OT MaTeMaTHYECKHUX pacCykKaeHNUN «pU3nIecKyro hopmy», U
pa3obpaThCs B €€ HCTUHHOCTH.

B ronoBe Tonbko HE YKJIaIbIBa€TCA, - KAK 3TO MOKET OBITHIIO APyromy?

Ho u renmoneHTpyu3M NOJITOPBI THICSYH JIET B TOJIOBE HE YKIaAbIBAICA. M 1OBOIBI IPUBOIUIUCH IIPOCTO
3 151 .
HEOTpPa3UMbIe, - KPYTUCH, MOJI, 3eMiIs, Takoi Obl BeTep cTosi! ~ Ja Mbl ObI momajany Ha Jpyroi CTopoHe

BHU3 I'0JIOBOM!
UYro xe ['erens? YUro 3a "dusudeckyro popmy'"on npeanaraet?

[Tpuxoautcs mpu3HaTh, YTO (HPU3MUECKON MOJIEIH, WLTIOCTPUPYIOMICH MPOIIeCC BCEMUPHOTO TATOTSHUS, Y
I'erenst HeT. ECTh HEKOTOPBIE 3CKU3bI, U OISTH K€, IPUXOJUTCS MPU3HATH, YTO MPUHATH UX MOKHO TOJIBKO 32
6e3ymHubie. Hamo ObI TOJIEKO OTOBOPHUTKCS, - MBI IIOYEMY-TO 3TO BCET/Ia 3a0bIBacM, - 0€3yMHBIC B paMKax
TPaAULIMOHHBIX MpeacTaBieHuil. He momemano Obl 3HAThH B3TJISAbI, HE COBNAIAIOIINE C TPAAUIIMOHHBIMU.
Xots 6w1 co cTopoHbl Benmukux Mupa cero, a ['eress kK HUM OTHOCUTCS B TIEPBYIO ouepeb. UTo 310 3a
B3TJISAIbI?

IlepBoe, - Tena ne "npumsacusaromesn”, a camu cmpemamea Opyr K Apyry:

«IIpumseusanue» npeocmasisiem coool HenooOxXooauee 8blpaxdcerue, npaguibHee CKa3amy, 4mo
naanemol camu cmpemamcea k Coanyy» [14, 105].

Tecenw.

MO)KHO, KOHCYHO, OTMAXHYTbLCA, YTO 3TO, MOJI, cyry6o CJIOBCCHBIC pa3/Invus, HO I'erens TOBOPHT, YTO
OTCHOZla «IIOIJIa BCA IMyTaHUIIA» B (1)I/ISI/IKC, a YK OT 9TOIr'0 OTMaxmuBaThCA I'PpCX.

Bce-taku, - Ux «raHyt», nau Onm "camu crpemsarcs'?

BTOpOC, - BCQOﬁllH/IM CBOHCTBOM MaTEPHUH SABJIACTCA HEC KIIPUTAKCHHUC), a OTTAIKUBAHHUE,
KIOPUTAKEHUEH KE ABJIACTCA OTTAJIKUBAHUIO BTOPUYHBIM.

«Hpumﬂ:)fcenue makK COomHocumcs ¢ ommajlkKueaHuem, 4mo umeem eco ceoell I’lpe()l’IOCbl]lKOZZ)) []2,
242].

Tecenw.

MpICnu 3TH TaK U MBUISATCS HA TETeJIeBCKUX CTPaHUIIAX, - HEOIICHEHHBIE, U J1a)Ke He BOCTPeOOBaHHBIC.
Bort yxe 200 ser. JIumb ogHa» bl s BCTPETHI, - APYTrOil TeHUAIBHBINA JUAJEKTUK OCTABUJI HA JTUCTOYKAX
3aMETKHU JUIsl TAK U HE 3aBEPILIEHHON UM «/IManeKTUKU IPUPOIBI»:

«IIpumsidicenue u ommankuearue CMoib JHce HeomoeIuUMvl Opye om opyad, Kaxk NoJ0ACUMeNIbHOe U
ompuyamenvHoe, U NOIMOMY YAHce HA OCHOBAHUU CAMOU OUANEKIMUKU MOICHO NPedCKaA3ambp, 4mo
UCMUHHASL MeopUsi Mamepul OOANCHA OMEeCmU OMMAIKUBAHUIO MAKOe JHCe BANCHOE MEeCMO, KaK U
NPUMSICEHUIO, U YMO Meopusi Mamepuu, 0CHOBbIBAIOUASACS MOJILKO HA NPUMSANCEHUU, TONHCHA,
Heoocmamouna, nonosunyamay [35, 210-211].

file:/1/D:/%D0%9C%D0%BE%D0%B8%20%D0%B4%D0%BE %D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/PAPA/Tips/%D0% 3/49



05.01.2017 dunocodus rpasuTaunm

Dneenve.
U, eme:

«lecens ceHuanen oasice 8 MoM, YUMo OH 8b18OOUM NPUMSAINCEHUE KAK GIMOPUUHBII MOMEHM U3
OmMmanKuearus Kax nepsuyno2oy [35, 211].

A kak HpOCB6a K €CTCCTBOUCIIBITATCIIAM 6yﬂy1uero, - BCpHUTECH CIIC pa3 K 3TUM MBICIISIM. . ..

«IIpespawenue npumsdicenus 6 ommankusanue u oopamno y I'ecenss mucmuuno, Ho no cymu 0eia oH
30ect nped8ocxumui RO30HeluUue ecmecmeenHo HayyHvle omxpoimusy [35, 211].

Oneenvc.

Ho I'erens, - 3ameuaet DHrelnbe, - TUCal B TO BpeMs, KOTla €CTECTBO3HAHKE HE JaBajio B 3TOM BOIIPOCE
HUKaKOr0 MaTepuana, a «Mbl MOKEM MO3HABATh TOJBKO MPH JaHHBIX HAIlIeH STIOXO0M YCIOBUSAX U JIHIIb
HACTOJIBKO, HACKOIbKO dmu ycaosus nozsonsiomy [35, 208]. Eciu Obl, - B3AbIXaeT JHTENbC, - ['eremnto
«mpUILIoch nmucath «Punocoduro mpupoas» meneps (31o 1858-i roa-to! — JI.M), To m0Ka3aTeNbCTBA
CJIeTaJIUCh ObI K HEMY CO BCeX CTOpon» [36, 275].

ITo3BonbTe, 'ocionun Yurarens, npolTUCh ¢ I'erenem no HEKOTOPHIM MpodIeMaM COBPEMEHHOTO
€CTECTBO3HAHUS. ABTOP TOJIBKO HE COOMpPAETCs OCTAHABINBATHCSA HA HEJIOCTATKaX rerelieBcKoi pumocodum.

Peub nmoiaeT o Tom caMoM «maadenye» — , KOTOPOro, - 1O 00pPa3sHOMY BBIPa)KEHUIO DHIENbCA, - 8bINIECHY ],
kpumuxkys I ezens, ¢ epsazuotl goooti Detiepoax.

"Mnaoenya" , ipeACTaBISAETCS, BBITUIECHYJIO U €CTECTBO3HAHUE.

[8]
Ecnu KopoTKo, TO KHUTa ~ M BBIPOCJIA U3 JBYX UJEH.

1. «nranemol camu CmMpemMAmcs K COJZHI/!y», - I'ecens.

2. «ucmumnHas meopust mamepuu 00IJICHA OMEecmu OMMAIKUBAHUIO MAKOE Jice BANCHOE mecmo, KKk u
npumsHCenHuro», - DOneennc.

Cremyst 5TUM UiesIM, BBIXOAMIIIB TIOPOI Ha CTOJIb HEOXKUAAHHOE, YTO UCTIBITHIBACIIb OTPSCEHNUE, -
KapTtuna mupa BHOBB, KaKk U BO BpeMeHa [ pekoB, craHoBUTC ITpocToil. Mcuesatot "crpanHocTu" n
"mapatoKchl", BEIBOAMBIINE B XX BEKE TEOPETHYECKYIO (PHU3HKY OYKBaJIbHO 3a Chepy HAyKH.

Yuraeus ceifuac HayqHO-IOIMYJISIPHBIE KYPHAJbI, - 3TO ’K€E HANOJIOBUHY (paHTacTUKa (0COOEHHO B U3HKE,
HO HE TOJIBKO), €CIIU HE XYK€, - MUCTHKa!

[a oH u ycHy1, 3TOT Bek, ¢ I'appu [lorrepom nox moaymkon.

U 6e3ynep:xxHoe MEPOTBOPUECTBO. A UTO, MMO3BOJBTE CIIPOCUTD, €CTh ""CHHTYJISIPHOCTH', - BOSBHUKHOBEHHE
Bcenennoii u3 onHoi Touku? YTo 3TO Kak HE COBPEMEHHBII BapuaHT MU(a 0 poxaeHUN A(QUHBI U3 TOJIOBBI
3eBca?

Cunbl "otTankusaHua"

Hcmunnas meopust mamepuu 00JIICHA OMEECU OMMAIKUBAHUIO MAKOE JCe BAINCHOE
Mecmo, kak u npumsxceruro [35, 211].
DHreaBC

Hoquy MBI YCTBIPE CTOJICTHA JIOMACM KOIIbA HAa I'paBUTALIUH, - HAa CUJIAX NPUTHKECHUS, - © COBCPIICHHO
HE ’KeJlaeM 3aMedaTh CHJI OTTAJIKHBAHUA?
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Korna HarmmMu MOJIMTBaMU B3pbIBAETCS aTOMHasi 00MOa, TO MbI CO3/1aJIH YCIIOBHS JJIsi BBICBOOOXKICHHSI
KaKux cur?

«IIpuTsxenus» umn « Ommankuganusy?

Korna B3peiBaercst « CBEpXHOBAsI», a IPH €€ «BCIIBIIIKE» YXOIUT B CBETOBOE M3Iy4YEHHUE JIUIIB OKOIO 1%
HHEPIUu, OCHOBHAS K€ YaCTh MEPEXOUT B KHHETHUECKYIO SHEPTHIO pa30pachiBaeMbIX MAacC MaTEpUH, TO
Kakue cuiibl pa3OpachiBatoT 1o Beenennoil ockonku « CBepXHOBOW»?

«IIpuTtsxenusn» unu « Ommankueanusny?

Korna Mbl rpeemMcst y KocTpa. .., -3J1eKTPOMArHuTHOE U3JIydeHue pa3se He "orrajakuBaer'? CKoIbKO
"koctpoB" Bo Becenennoii?

A B3rISIHYTH "BriTyOB" MaTepun?

Bot arom yriepona, - 12 HyKJIOHOB, YBEITHYUM UX (UTOOBI PA3TISLACTH) A0 Pa3MEPOB alleIbCHHA, - YTO MBI
yBuauM? EnuHoe 1ienoe u3 JBeHalaTy aneabCUHOB, - yCTouMBas cucreMa. Ho anenbcuHbl B 3T0M "CcBsI3ke"
MOYEMY-TO He KacalTcsl APYT APYra, OHA yCTOMYMBO PacoiaraloTcs
JpyT OT Ipyra Ha PacCTOSTHUU MPUMEPHO COOCTBEHHOTO TUAMETPA.

W Hukakumu cuiaamu UX ApYT K APYTy He Npuoau3utk. Jlaxe npoitas
4yepe3 FOpHUIIO BCIBIIIKUA «CBEpXHOBOI aTOM HE «CMUHAETCSIM!

Kak 310 MOXHO 00BSICHUTE?

I[axce IpU TCX JABJIICHUAX cONMMmKeHNe HYKJIOHOB OCTaHaBJIMBACTCA
KakKuMHu-TO CHJIaMU. KaKI/IMI/I, - KOPUTANKCHUA» HITU OTTaIKHUBaHUA?

BoT «xpucramnnueckas pemerka rpaduTa. YBEIUYUM €Ille pa3 HyKJIOHBI JI0 anelibcuHa U
MPONOPLHUOHAIBHO YBEIMUYUM BCE PACCTOSHUS.

DTO0 Ha CErOTHSIIHUN JICHb, - HATJISAHAS. MOJCIh KpUcTailia rpadura, - Ta camasi«usuveckas popmay
y 'erens.

[TapsaT B mpocTpaHcTBe "ceTKH" ¢ aneibcuHAMH pa3MepoM B (GyTOOIBHBIN MY, U PACCTOSHUS MEXITy HUMHU
U3MepsieTcst KWioMeTpamu!

Haxomsce Apyr OT Apyra Ha TUTAaHTCKUX (B CPaBHEHHUHU C COOCTBEHHBIMH pa3MepaMu) PaCCTOSHUAX, ATOMBI,
TEM He MeHee, 00pa3yloT B IPOCTPAHCTBE YCTOMUUBYIO F€OMETPUUECKYIO KOHCTPYKIIHIO.

UYto cBS3BIBAaET aTOMBI B TAKOM CIIy4ae B CUCTEMY CTOJIb HEOOBIUHOM MPOCTPAaHCTBEHHON KOHPUTYpaLUH,
U CTOJIb K€ IIPU 3TOM HEOOBSICHUMOM ycToitunBocTu? UTO HE AaeT aToMaM U3MEHUTD MOJIOKEHHE B ATON
KOHCTPYKLHUH, TPUOIU3UTHCS, HAIPUMED, IPYT K APYTY, KOI/1a OHU UCIIBITHIBAIOT TUTAHTCKUE JABJICHUS B
3eMHBIX ITyOMHax?

«Kax obuapyscunu amepukanckue guszuxu, epagum, cocamvlil npu KOMHAMHOU memnepamype noo
oasnenuem 170 moicau ammocgpep, 8pemMeHHO Npespaujaemcs 8 aimas: npuodopemaem aimazHyo
meepoocmsv u npo3paunocmo. Ilocne cHamus oasneHus oH onames CMAHOBUMCS 2PADUMOMY.

Kypnan «Hayka u srcuzno» Ne - 3/2004, c. 63.

[TnotHOCTH Tpadura = 2,2 r/cM, anmasa = 3,5 r/em’. UTo6bI peBpaTUTh TpaduT B aiMa3 HAJO €ro
IJIOTHOCTh YBEIWYHTH B 1,6 pasa, T. €. B 1,6 paza B TOM ke 00beMe YBEIUYUTHh KOJIMYECTBO aTOMOB.

file:/1/D:/%D0%9C%D0%BE%D0%B8%20%D0%B4%D0%BE %D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/PAPA/Tips/%D0% 5/49



05.01.2017 dunocodus rpasuTaunm

Takoe MOXXHO caciaaTtb, TOJIBKO HpI/I6J'II/ISI/IB ATOMBI JpYT K APYyTry, a COOTBETCTBECHHO, U IIPCOAOJICB
CYHICCTBYIOHUC MCKAY HUMU CUJIbI OTTAJIKUBAHUSA, - BOT Ta IIPYKHWHA, KOTOPas C)KUMACTCS 110 AaBJICHUCM B
«170 TBICSY aTMOC(i)ep», " KOTOpPasA BO3BpAIIacT CXKaThIN KpHUCTAJI B IICPBOHAYATIBHOC COCTOSIHUEC «IIOCJIC
CHATHA JaBJICHUA.

Ymo amo 3a cuarvi? Kakosa ux npupooa? Kaxas snepeus npomugeocmoum 30ecv dHepau
2pasuUmayuoHHou?

[Tapunu 661 HaJ pU3UKO-MaTeMaTH4YecKuM Jlnuieem qBe MOAETH, - KpUCTalUIb rpaduTa u anMasa! /e
OpUTHHAJIbHbIE KOHCTPYKLIUHU U3 IPKUX, PA3IMBAIOIINX CBET (M3JIydeHHE aTOMOB) Touek. M Mexay aTumu
CTPYALIMMHCS TOYKAMH - METPOB 10 ABecTd. OHa U3 KOHCTPYKIMK Ha TpeTh MeHble. Y nano,- oymatime
661Ny CKHUKU! -9TOOBI IEPBYIO YMEHBIIIUTH 10 BTOPOW HA0 MPUIIOKUTD "Oasnerue 6 170 moicsau
ammocghep”.

VYike «3aceBlas B TOJIOBE» OJHA TaKasHALASAHAS Moenb (« pusuveckasn ¢popmay) He Aana Obl
MpoJIepKaThCs BEK (110 CUX MOp AepkuTcs!) mianerapHoit Mojenu atoMa. C poeM HOCSIIUXCS BOKPYT
AIEKTPOHOB, - «CKOJIBKO UX! KyJ1a UX TOHAT?».

Cnpocuts 651 Tosiocom Crapiiero [Ipanopiuvka, -6s1 ueeco kpymumecs?
3a cuem kakou 3Hepeuu?
loe ¢3anu?

A oTkyna 6epeTcs sHeprus s MOAJIEP>KaHHs LEIOCTHOCTH aTOMa, LIEIOCTHOCTH MOJIEKYJIbl OT
«CIIMIAHU aTOMOB B €MHOE II€JI0€, B TO BpeMsI Kak I'paBHTAaIMA claBnuBaet Tena? OTKyaa 3Ta SHeprus
IIPUXOAUT?

Ham 00BsICHSIOT, YTO HYKIOHbI B aTOME OOMEHHUBAIOTCS MEXKIY CO00M (homonamu, a keapxu (0 HUX HUYETO
HE M3BECTHO) B DJIEMEHTAPHOM yacTule enoonamu (0 HUX U3BECTHO €Ile MEHBIIIE) A 3TO Bellb camoe
HOHAMHOe, 9TO MOXHO TIPOYUTATh O MEXaHU3ME TTOJICPIKAHHS [IEJIOCTHOCTH aToMa, - KOMY-HUOYOb
nouamuo?

Ecnu cunbl oTTankuBaHUsS OCTaHABINBAIOT MOJICKYJIbI (HYKJ'IOHBI B aTOMaX) OT COIMKEHU Ha
pPacCTOAHUAX B COTHU (I/I JaXe — TBICH‘II/I!) Ppas3 NpeBLIIAIOIIUX UX JUAMETP, 3HAYUT, B JAHHBIX YCIIOBUAX
COBOKYIIHBIC «CHJIbI OTTAJIKUBAHUA» HYKJIIOHOB HC YCTYIAKOT I10 BEJIMYUHE CUJIaM I'PABUTALITUOHHOT'O
KIIPUTAKCHHUA .

Ha mukpoypoBHe 6opbda cun «msacomenusny u «OMmMaiKueanusy cOCmoum 8 0epopmayuu Kpucmaiios, B
KOTOPBIX aTOMBI pasMCIIAlOTCA Ha PACCTOAHUAX ONPEACTIACMBIX PABHOBECUEM 3THUX CHUJL. YT0 ecTh B TAKOM
clly4ae «ckatue» MaTepun? ITO MOAX0A HyKJIOHOB, aTOMOB, MOJIEKYJI APYT K APYTY Bce OMKe U OInxKe, B Ty
00J1aCTh, T1Ie Bce 0O0JIbIIE U OOJIBIIE BO3PACTAIOT UX CHIIBIOTTAIKHBAHUS.

Hawm, npaBa, ¢ BEICOTHI CBOETO MOJIOKEHUS MOKHO HE 3aMeuaTh pPadOThI CHII TPABUTAIIUH 110 CHKATUIO
3TOM Mpy>XuHBL. MBI 1 y ce0s1 B Makpomupe MHoroe He 3aMmeuaeM. [lomeT cede mo 3emite «boxkbsi KOpOBKay,
TOJIKaeT 3EMJIIO JIAaIIKaMU B IIPOTUBOIIOJIOXKHOM HAIIPABJIEHNH, PACKPYUUBAET Hallly 3€MIII0, - y’Kac-TO

o v %k
Kakoi! - a Mbl He BUIUM. «b0XKbsi KOpOBKa» B CpPaBHEHUU C 3eMJIel €CTh BeIMYMHA OECKOHEUHO MaJlas—, U ee

BO3JICHCTBHEM MOXHO TIpeHeOpeub. Ham Obl actepous..., na Xxots Osl ¢ JIyHy....

Tak MbI He BUIUM U YCHIINN «00KbUX KOPOBOKY» HEXUBOU MPUPOADI, - HYKIOHOB, aTOMOB, KOT'/1a OHU
OTTAJIKUBAIOT APYT Jpyra. JIumb 00beIMHEHHBIE B CBEPXTSDKENBIX 3BE3aX HATOMUHAIOT OHU MOPOii 0 cede
BCNbIIKaMH « CBEPXHOBBIX», - epekpanBas [Ipuposy.

JlecsaTku, COTHU KOH(EPEHITUI MPOXOAIT O TPABUTALINH, - O CHIaX MPHUTHKEHUs !
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XoTs Obl OHY O CHJIAX OTTAJIKUBAHMSA!

B yem npobnema?

Ceoticmeo 3epkanvye umeno,
Tosopums ono ymerno.
ymxkun

[IpoGnema, - ecau MOXKHO OBLIIO ObI 00OMTHCH KaTaMOYPUYHUKOM, - B TOM, YTO HUKTO HE BUJUT MPOOJIEMBI.

1687 ron - Bexonsat «Hauana» Hetorona. Berpedaroress HaydHBIM MUPOM C TPUYM(POM, COIPOBOKAAIOLITIM
«TEOPHIO TATOTEHUSD» BOT y’kKe 0oJiee YeThIpeX BEKOB, - HEe IT0Ka3aTelb Jiu 3T0 Benuuus teopun? Ho Her xe,

[9]
HaxoauTcs Hekuit ['erens, - punocod, mpocTuTe 3a BRIpaXKeHUE , - M UIIET B I71a3y COJIOMUHKY. Hayka 3a

9TH YETBIPE CTOJICTUS COBEPIIACT MPOCTO TOJIOBOKPYKUTEIBHBIN MPBDKOK, B HEMAJIOW CTENEHU 00sS3aHHBIN
UMEHHO HBIOTOHY, M HUKTO, - HU 110, HU 1tociie ['erens, - Hu4ero HeBepHOro B Teopur HpioTOHA HE BUIMT.
DT10T )€ punocod (rpenaThCs OHU YMEIOT!) pa3ayBaeT COJIOMUHKY 10 OpeBHA, - «BCE ATH Pa3INIHBIC CHIIBI —
TOJILKO ITyCThIe HA3BaHUs, 0€3 KOTOPBIX JIydIlle ObLIO ObI 000MTHUCH, HOO U3 TIYCTOTHI ATOTO Pa3THUCHHUS U
BO3HUKIU 6C5L NYMAHUYA U HeNenoCcms 8 00bACHeHUU AeHut (BbIIeJIeHO MHOM, - JI.D.) [13, 245].

Hawm Hano 3arnsHyTh HeMHOTO B McTOpHIo, B Te BpeMeHa, Koraa Teopust HploToHa sBisiiack MUpY, -
Hetoton poxnaercs (1643) 3a cemb siet 10 KoHUMHBI JlekapTa. [lekapT — 3T0 31moxa, - OCTAaHOBUMCSI JIUIIb Ha
OJTHOM M3 €ro 3aciyT, - KIIOHUMaHWe MHpa KaK MallluHbI, TOUHEE, KaK TUTaHTCKON CUCTEMBbI TOHKO
CKOHCTPYHPOBAHHBIX MAIIIH» BOCCTaBAJIO IPOTUB «8HYMPEHHUX CEOUCMEY, - IPOTUB CU, «BHYTPEHHE
HPUCYLIUX» TEJIaM, - STUM CUIaM TIPOCTO HE OCTABAJIOCh MECTA.

«Bcaxoe osuoicenue Jlekapm c600un K npOCmMpaHCmeeHHOMY nepemeweHuro, a nocieonee 00bACHAL ¢
NOMOWbIO MEXAHUYECKO20 MOUKA, NOCKOILKY NOHAMUE CUNbL (BHYMPEHHE C8A3AHHOe ¢ NOHAMUEM Yeau)

maxvice Ovllo YCMPAHEHO. ...Hcmounux cunvl «8vineceny sa npedeﬂbl npupodbz u npunucan

[10]
mpancueHOeHmHOMy 602)/-71’160[71/;)/‘,' 6 MeXAaHUuKe ,Z]ekapma Ha Heusmennocmu boea ocnosan 3axon

uHepyuu, Komopbwiil nepgvie Ovl1 um chopmynuposany [9, 153-154].
I1. I'atioenxo

Bor OHO, - PCBOJIIONMOHHOC OOHOBJICHHE CO3HAHHUS TOT'O BPCMCHU, - HU3rHAHHWC U3 H[QI/IQOQH CUlJl,
«BHYTPCHHC IIPUCYIITUX) tenaM.OTronocKu MNpCAMCCTBYIOMICTO IIEPHUOJa AOUIIN A0 HAC PAa3BC YTO B CKA3KaAX,
- B CBOICTBE 3C¢pKajiblia TOBOPUTD, HEKOM IIaIlKU JIeaTh HAJACBIIETO €€ HCBUIUMBIM, B «MOJIOJWUJIbHBIX)»
SI6J'IOK3.X, «KHUBOW» U <(MepTB01>i)) BOJC.

U BOT pe3ynbTaT 3TOro 0OHOBIIEHHS, - B3TJISIIBI KaK pa3 TOro BpeMEHH, B KOTOPOM SIBIISIACH MUPY TEOPHS
HrroToHa, - 310 (panuysckuit Teosnor u guiocod (1612-1694).

«Kozoa mvl nabnrooaem oeticmsue, npuyuHa KOMopPo2o HAM HeU38eCmHa, Mol 8000paddcaem, 6yomo
OMKPbLIU ee, eCu Mbl C853auU ¢ Imum oeticmeuem oouee cnoso CUIIA unu CIIOCOEHOCTD, ne
8bl3bIBAIOWEE 8 HALUEM YMe HUKAKOU Opy20ll udeu, Kpome mot, 4mo y 3moco Oellcmsus eCimb HeKOmopast
NPUYUHA, - YMO Mbl NPEKPACHO 3HAU U 00 MO20, KAK Hawliu 9mo cioso. Hem, nanpumep, makozo uenosexa,
KOmMopulii Obl He 3HANL Obl 0 OUEHUU NYIbCA; O MOM, YMO HCele30, NOMEeWeHHOe 80IU3U MACHUMA,
NPUMALUBAEMCA K HEMY, 0 MOM, YUMo CeHHA ouuwaem, a Max ycoinisem. Te, Kmo ne X6aaumcs ceoell
VUEHOCMbIO U He CIbIOUMCSl He8eOeHUS, UCKPEHHEe NPUSHAION, YO UM U38ECHIHbL MU OeliCIEUsl, HO OHU He
3HAIOM UX NPUYUHBL. YUeHble dce, Komopbie Om Mako20 NPUSHAHUSL ceopenu Obl Om cmbvlod, 8bIX00AM U3
nonoxcenust unave. OHu ymeepocoarom, 4mo um yoaiocb OMKpbims UCIUHHYIO RPUYUHY SMUX 0eUCmEUll, d
UMEHHO: 8 apmepusax eCmo NYIbCUPYIOWAs CULd, 8 MAZHUMe — MACHeMUYecKas, 6 CEHHe - OUUCTNIUMENbHAS, 8
Make cHomeopHas. Bom kax npocmo pewaemcs 3ampyonenue, u ir0o6omy kumatyy 6vi10 66l MAax dce 1e2Ko
He pa3oenams 60CMopad, 8bI36AHHO20 68 IMOU CMpaHe Yyacamu, koeoa ux npusesiu us Eeponvt. Emy naoo
ObLIO ObI MONILKO CKA3AMb, YUMO OH OONOOIUHHO 3HAEM NPUYUHY MO20, YMO Opyeue HAX00Sam CMoJb
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yousumenvHovim: 8 3mom mexanusme ecmv YKA3ZATEJIDHAA cuna, nokasvigarowas epems u BbIOLI[AA
cuna, omousarouas wacoly [27, 536].

Apno Anmyan

B atmocdepe aTHX B3IIs10B U MOSABISETCS TEOPHS, KOTOpas 00bACHAET (PEHOMEH MPUTSHKEHUS MEXKITY
TEJIaMU «CBOMCTBOM TeJ MPUTATUBATEY, OOBICHAET HATMUUEM Y 3TUX TEJ «CUJIbI IPUTSDKEHUSD BHYTPEHHE
9TUM TeJNaM NPUCYLIEH, - KIIPECIOBYTOM CHIIBI IPUTSKEHUS», - CKaXeT I erens.

Cesoticmeo 3epkanblia FTOBOPUTb, C80UCMB0 TE PUTATUBATH. ... He HpaBUTCS 3TO COBpEMEHHUKAM.

«Te, kmo omeepean meopuio Heromona, 06vs61s1u, umo e2o onopa Ha 6HympeHHUe CUlbl (8bl0ENEHO
mHoto — J1.D.) eo38pawjaem nayky 6 cpeoHegexkosvey [19, 214].

Tomac Kyn
He nprHuManu COBpEMEHHUKHU «BHYMPEHHUX CUTY.

He npunumanu toro, uto HetoToH cHOBa MbIciui (Kak ckazan O0b1 KyH) B pamkaxnapaouemul « Tsecomenus
KaK 6HympeHHezo ceoiicmea men [Ipupoowi»

D70 Ke Hallo, - 6osTuCch Bo3BpalleHus: B Cpednesexosve! V13 XVII-To Beka? UTo ke Mbl HE O0UMCS, BEIb
TaM e, 1o yiu...?

KyH 3ameuarenbHbII HCTOPUK HAYKH, U, HECMOTPS Ha TO, YTO OH HE YIriyOIseTcsl B aHaIu3 BCEOOIINX
¢bunocopckux nmapajurM, B €ro UCCiae0BaHUU UMeeTcs OoraThlii MaTepuai, B KOTOPOM CTAHOBJIEHHE
napaaurMsl « TSroreHus kak BHyTpEHHETO CBOMCTBA Tel IIpupoasn» XOpoLo npocMaTpuBaeTcs.

Bynyuu He B cocTosinuy, - numiet KyH, - Hu 00vsachumes maecomenue Ha ocHosanuu meopuu
Hviomona, «nu 3anumamscs npaxmukou HayyHou pabomwl 0e3 «Hauany, ...yueHvle nocmenenuo
NPUXOOUNU K 8033DEHUI0, YMO MA20MeHUe A81emcs 0elCmEUmeIbHO HeKol 6HYMpPeHHell CULOU (8bl0eNeHO
muow — JIL.D.) npupoowi. K cepeoune XVIII sexa maxoe ucmonkoganue OuL10 pacnpocmpaneso noumu
nogcemecmuoy [19, 144].

«llonvimku 0bvACHUMb MA2OMEHUEY ...ObLIU NOTHOCMBIO NPEKPAUYEHbl OOTLULUHCINEOM YYEHbIX
XVIII sexa» [19, 148].

Tomac Kyn
Ho B nepBsiif rog XIX Beka «Puitocockyro 1uccepTanuio» Hanumer eress.

«...3aKOHbL, 8blOABAEMbLE 30 3AKOHbL 00eUX IMUX CUL (YEHMPOCMPEMUMETLHOU U YEHMPOOENCHOU —
JL.®D.), cymb Ha camom Oele MamemamuyecKkue 3aKOHbl OBUNCEHUS, TUULbL NOTYYUBUIUE HECBOUCMBEHHOE
um obauyue u Hazeauue guzuveckux cuiry [13, 251].

«...6C€ omu pa3iuiHsvle CUIbl — MOJbKO nycmbsvleé HA36AHUA, be3 KoOmopblx j1yduie Ob1110 Obl oéoﬁmqu,

M6O usz nycmomasl dnoco pa3iuderusl u 603HUKIU 6CA nyMAHUYA U HEJIENnOoCnlsb 6 06’bﬂCH€Huu AGIeHULLY [13,
245].

Tecenv

Bort otkyaa (o I'erento) uaer«nymanuya u Henenocme 6 oowvsacuenuu senenuti» [13, 245], - y HeroTona
MOSIBUJIMCH «8HYMPEHHUE CUNbLY . YEHMPOOEHCHASI N YeHMPOCMPEeMUMENbHAS, - TS )K€ JOBOBI, UTO
MIPUBOJIVIIH TTPOTUB TEOPUU HBIOTOHA TIPH €€ «POKICHUM.
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Hy «uenmpoﬁeofcuaﬂ» CHJIa CIIC KaK 'OBOPUTCA, Kylda HU IJIO,0HA HaXOAWJIa JJIsL 00BACHEHUS aHaJIOTUuH,
- BpalmacM Mbl, HAIpUMEP, Ha BEPCBOYKE I'PY3UK, - OH ABHMKCTCS 11O OKPY’KHOCTH. OTHyCKaeM, - IBHKCTCA
0 UHEpIUHU I10 KacaTeJIBHOP’I, U TEM CaMBbIM - DeXCum om yenmpa. HOHHTHO, COTJIaCy€CTCA CO 3ApaBbIM
CMBICJIOM.

Ho «uyenmpocmpemumenvuasny?! - [11oHATHO, HO TOJIBKO IS «2py3uka». OH «cmpemuics K yeHmpy»
MIOTOMY YTO Mbl, M. €. mejlo, BOKPYy2 KOMOpOo2o OH 8paujaemcs, PUKIaIbIBaeM K HEMY cu1y (4epe3 BEPEBKY).
OTnycTu MBI BEPEBKY, U HET «YEHMPOCMPEMUMENLHOU» CUIIBL.

«...(QQUBUKU CNPaBedIuBo HeOOYMeBarom, KaK U3 MamemamuyecKko20 paccmompenus npeomema
B03HUKAEM MAKOe MHOICECMBO CU, 0 KOMOPBIX HUYe20 He 3Haem npupooay [13, 241].

Tecenv

3necs MBI (uepe3 BepeBKy) nepegaem rpysycuiay. Mel ee npuunHa. Ho Tam, - npu BpalieHuu 1iaHeT 1mno
opOuTam, - HUKaKOW BEpEBKH HE OBbLJIO U, OYIyYH HE B COCTOSIHUHM OOBSICHHUTD, YTO KE 3aCTaBIISICT TUIAHETHI
crpeMuThbest K CONHILY «yuenbie nOCmeneHHo NPUXooun K 6033peHuI0, 4mo msaecomeHue s6inemcs
OelicmeumenbHo HeKoU GHYmMpeHHel cuiou npupoosly. Ilpunucasiu (3a HEUMEHUEM JPYTroro oObsICHEHHS)
IPUTATHBAOIIEMY» TEIYCOUCME0 «npumseusamsvy. «[IpUTITUBaTh» BBUAY HATHYHUS Y TEIA
«UEHTPOCTPEMHUTEIILHOW) CHJIBI.

Kak sTa cujia Bo3zeiicTBoBaja yepes MmycToe MpOCTPaHCTBO, OBLIIO HETIOHSITHO, HO OHA Oblild, U 3TOTO YKe
OBLIO JOCTATOYHO, YTOOBI MBICITH HCKaIa TOMY 00BsicCHEHHE. B KOHIIe KOHIIOB, BRIPa0OTANOCh
MPECTaBICHUE, YTO MACCHI PACIIPOCTPAHSIOT BOKPYT ce0s ATy CHITy (TIepellaloT €€ «IPUTATHBACMOMY» TEIY)
MOCPEACTBOM BOJIH TPABUTALINU (MIIM KAKHX-TO YaCTHUIl — TPABUTOHOB).

A BOT 370, - HeJloruyHO. Eciiu BOJIHBI (TPaBUTOHBI) PACIIPOCTPAHSAIOTCS OT TeJa, TO TOJDKHBI
OTTAIKUBATH!

DnemeHTapHo, Barcon!

Ferenb Jaxe OFOBapI/IBaCTCH, - CTBIAJIMBO KaK-TO, KaK 6YI[T0 eMy HCIIOBKO paS)KeBBIBaTB HpOHI/ICHLIe
HUCTHUHBI, - deuofceHue OT OAHOTI'O T€JIa K ﬂpyFOMynepedaemc;z WA ITOCPCACTBOM oaKJIEHM}l, NI moJjiuka
[14, 74].

[TocMOTpUM, 4TO MBI B 3TOM BOIIPOCE HATOPOIMIN?
Pucyem, aT00BI HarJIATHO OBLIO.

ITyckait ato ConHue, nputsarusaromiee 3eminto. CoaHIle U31ydaer
IpaBUTALIMOHHbBIE BOJIHBI.

< \\A‘ [Toxoxe, yTOObI MpUTATrUBanO?

: 1]
Es stimmticht™ — renuanbno 3ameTtui Ob1 kazeT buriep, u 6bu1 ObI MIpas, -

HET 371eCh HUKAKOH JIOTHKH.

V nac Teno (Connie) uznyyaet Hekoe «Heuroy. 910 «Heutoy, a ceituac mbl, B otiinuue ot HeroToHa
3HaeM (DHHINTEHH 00BICHIIT) 00JaaeT MacCoM, - BbUIeTaeT, BhIpbiBaeTcs u3 ComHia co ckopocTthio 300000
KM/CEK.

U MBI cOracuimch, 4To eciu 310 «Heuro» BCTPETHT Ha CBOEM IyTH JPYTroe TeJO, - yIApHUT B 9TO TEIO, TO
HE OTOPOCHUT €ro, He OTTOJKHET?
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Teno 3To, BUIUTE JIH, TIO HAIIIUM BBICOKOHAYYHBIM PACCYXICHUSIM JTOJHDKHO HA000pOT, - OJBUHYTHCS K
Comniy!

Hexwuii I'erens Ha cBOEM MACATHMCTUYSCKOM SA3bIKe Hadania XIX Beka MbITaeTCS HaM BTOJIKOBBLIBATh, UTO
TAKOE «IIPOTHBHO U 3/IpaBOMY CMBICILY, U MOHATHIO». ['oBOpHT, uTO y Bac, ['ocniona, 0TCyTCTBYET «4yBCTBO
MIPUPOABD).

200 net He oOpamiaeM BHUMaHUs!

A JaXX€ NIKOJIBbHUK 3HACT, YTO I/ISHy‘-IeHI/Ie()CZGMm, - 3alIOMHWJI 3CPKAJIbHBIC JIOITACTH Ha HUTOYKE, KOTOPBIC
IIpY MOTaIaHUK Ha HUX CBETa, HAYMHAIOT BpamaThes. [la kak mpu mnogo6HOM 00bSICHEHUH TPaBUTAIIIOHHBIE
BOJIHBI MOTYT IPUTATUBATE? TOIBKO TaBUThH, - COTTIACHO IIKOJILHON (PU3UKU U TOMY CAMOMY30pasomy
cmwicny. U Teremto.

3aoaHo ['erenb o MIKOJIBHUKOM, a BEAb 00 JIEKTPOMArHUTHOM H3JIy4YE€HUH UCIBIXOM HH CIIBIXaJ, HO,
BUJIMTE JIU, - Hem y Hvlomona «uyecmea npupoobiy.

q}_\_‘ A MOXHO JT BOOOIIIE MTPEJICTABUTh TAKYIO «(puzuueckyio popmy», ar00b1
BOJIHBI, U3JTy4aeMble TEJIOM, HE TaBHJIH, a IPUTATHBAIIN?

MoXeT OBITh, 3TH «BOJHBI-IIyUN» ocubarom NOMAAaoNHe B chepy ux
BJIMSIHUSL OOBEKTHI U JaBSIT, HO C JIpyroil CTOpOHBI?

12]
Toraa 3TOT KBaHT rPaBUTALMOHHOTIO I10JIA,

TepeMENIaroNUiCs B MPOCTPAHCTBE cOo ckopocThio 300000 km/
CEK, HAJI0 OCMAHO8UMDb, - KaK, 3a CUET KAaKOW SHEPIUH?

Hano noseprymu ero nepneHIuKyISIPHO IBHKEHUIO, OIIATh PA302HAmMb, IEPEMECTUTD Ha THUTBHYIO T10
OTHOIICHHUIO K HCTOYHUKY TPABUTAIIUU CTOPOHY O0BEKTA, 0nsimb OCMAHOBUMDb, - HA 8CE MO ONSMb JHCe
Heobxoouma 3Hepeus, - 20e ee 83muv?

IToToM onsATh paseepryms KBaHT B HAIPABICHUH K IIPUTSITUBAEMOMY» TEIy, OISTh NPUOAMb eMy
CKOpPOCHb, COOTBETCTBYIOIIYIO CHJIC TOTPEOHOM ISl JABJICHHS C TIPOTUBOTIONOKHOM CTOPOHBI, -
HATIOMHHAIOT MTOI00HBIE PaCCyKIEHUS YTO-HUOYIb KpoMe adpakaxadopol ?

He nomaiite ronosy, ToBapuni. Cssitoit [>xopmx, enuckorn B KioiiHe, He cMOT ypa3yMeTbcero u ¢ 60xbeit
IIOMOIIIBIO, @ YK €MHMCKOITy OHA MOJIOKEHA IIOJTHOM MEpPOM, HE TO, UTO HaM C BaMU. «4 yeepeH, - nuuiem

IDicopooic Bepknu - umo 60IbUWUHCMBO 00l COUmMen HeBO3MONCHbIM K020a-HUOYOb NOHAMb UX
(paccyarcoenuti Hoiomona — JI.@D.) cmvicay. B omuaanuu cesamoti omey 0Cmaguil Ham mMyopocms HOUCHUHE
O0dHCECMBEHHYIO: MeX, KOMY NOO0OHbIX 00KA3AMENbCME 00CMAMOYHO, He 00JIHCHO YHce «CMYWAmsy 00oe
ymeepoicoenue 8 ceaujennom nucanuuy, - /1. Jleuzep [20, 90].

A 4T0 xe DUHITENH?

Macchl coriacHo TeoOpuH DUHIITEHHA HCKPUBIIAIOT BOKPYT ce0s MPOCTPAHCTBO, a TIOMABIINE B 30HY
«HMCKPUBIIEHHOTO ITPOCTPAHCTBA» TeJla IPUTATUBAIOTCSA K 9TOW Macce. Macchl T. 0. Tak ke, Kak 1 'y HproToHa,
«IPUTATUBAOTY, TOJIBKO B 3TOM IIPOLECCE MOSIBIAETCS IPOMEKYTOUHBIN JTAIl, - KACKPUBIICHUE
IIPOCTPAHCTBAY.

Kak Macchl «MCKpHBIISIOT MPOCTPAHCTBO»? — PacripoCTpaHsIOT BOKPYT ce0siepasumayuoHmvle G0Hbl,
KOTOpBI€ (DOPMHUPYIOT BOKPYT Tenacpasumayuortoe nose. Kak 3Tu «rpaBUTallMOHHBIE BOJIHBD)
pacrpocTpaHsoTCs?
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Bot B. bapaiienkoB, 10KTop (hHU3HKO-MaTeMaTHYECKUX HAYK:

«Ananus ypasuenuti diiHuimenna noockasvleéaenm, Ymo 60 MHO20M OHA (SPABUMAYUOHHAS BOTHA —
JL.®D.) oondcna 6vims noxodcell Ha paouosoany. OHa pacnpocmpansemcs 0m UCMOYHUKA (8b10eNeHo
muoro —JI.D.) 60 6ce cmoponvl u bexcum 6 npocmpancmee ¢ makol e ckopocmuio ceema. Ilpu
yoaneHuu ona oblcmpo ociabegaem — ee UHMEHCUBHOCb YMEHbULAEMCS 80 CMOJILKO Jice Pa3, 80 CKOIbKO

yeeauuusaemcs paccmosuuey [4, 27].

Macca u3iy4yaeT rpaBUTallMOHHBIE BOJIHBI CO CKOPOCTBIO cBeTa. Eciu Macca u3nydaer sHepruio, TO
JIOJIKHA U MOJTy4YaTh, - 3TOT BOIPOC J1aXke He cTaBUTCA. Ho Toraa aTo onsiTh «ce0ticmeo» Macchl U3ydaTh
«8HympenHe npucyuyro» e snepruto (CBATON UCTOUHHUK), ONISATh HEKAsl «8HYMPEHHAs cunay, B 60pboe ¢
KOTOPBIMH T1aJIi HauBHBIE OOPITHI ¢ npeapaccyakamu B X VII-M Beke?

JIpaduuuu mepmesix, NOKOACHUT CIPAUHBIM KOUMAPOM MAZ0MEI0M HAO YMAMU FKUBBIX,

Mapxc

U onATh ke, eCIM U3ITyUCHUE O UCHOYHUKA, MO 00JIHCHO OMMmMAanKueamsy!

DWHIITEHH T. 0. Kak 1 HBIOTOH MBICTUT B paMKax CpeIHEBEKOBOM napaduemul « Tsieomenus kax
éHympeHnHezo ceolicmea men IIpupoooly.

[IpotuBs sToro u 6opercs ['erensb, - NPOTUB CBOWCTBA 3epKajiblia TOBOPUTH, TEJ - IPUTATUBATH, MAcC -
«HUCKPUBIIATH IPOCTPAHCTBOY . ... [lapaduemul, HENENOCTU KOTOPOH, K CoKaleHHto, B XX BEKE npocmo

nepecmaiym 3ameuame....

«...8 00Well meopuu OMHOCUMENLHOCMU DUHWMENHA MU, KAK 8bIPA3UILCS U3BECHHDIL
amepuxauckutl meopemux Puuapo @etinman, «8eiuxue 3aKOHbl COXPAHEHUS» OKA3ANUCH YMPAYEHHbLMUL.
Ilepgvim na smo oopamun enumanue oour uz cosoamenei OTO, mamemamux Jasuo ['unvbepm...

K coorcanenuro, gvickaszvieanue I'unbbepma ne d6viio nousmo cospemenruxamuy [22, 61].
A. Jloeynos

B sToM kakasi-To 37ast HpOHUS, - TOJIBEKA 0OIECTBO OpeIUT HAACKIAMHU Ha TEPMOSIIEPHYIO YHEPTHIO
BOO/JIYILIEBIISISICH TEOPHEIL, B KOTOPOW 3aKOHBI COXpAaHEHUS SHEPTUU HE COOIIOIAI0TCS.

Ho Benp «lIpuspak 6poaut nmo EBponey». Yike ot [ekapra.

«IIpuzpak» 3aKkoHa COXpaHEHUS PHEPTUU, WIH, YTO TOJIHKO €T0 HHOE BBIPAKEHUE, -

Kpyzoseopoma dnepeuu 6 npupode.

KpyroBopoT aHepruu B npupoae

MpI roBOpHIIM O JBYX BUJAX SHEPTUH, O TPABUTAIIIOHHOM SHEPTruu OTBETCTBEHHOM 3a peHOMEH
«BCEMHPHOTO TATOTCHUS», U SHEPTUH, TPOSIBIISIONICH Ce0sl B «OTTAIKUBAHUN» HYKIIOHOB, aTOMOB, MOJICKY L.
Macmta6pl 3TUX SHEPruil MOMCTUHE KOCMUYECKUE, KOTMYECTBEHHO OHU COTIOCTaBUMBI, TIO HAIIPABJICHUIO

I[GﬁCTBPISI, - IPOTHUBOIIOJIOKHBI.

C BBIX0OIOM HayKH Ha MOJIOXKEHUE O KPY208opome dHepeull 8 npupooe Mbl BIIpaBe TOBOPUTH, YTO JTHOO0H
cienn(pUIecKuid BUI SHEPTUU €CTh 36€HO 8 Yenu ee Kpy2080poma, a OTCIOZA yKe caMo co0oil:

Ecau rpaBUTAllMOHHAA SHEPTUA €CTh OJIHO U3 3BCHLCB B IICTIM KPYT'OBOPOTA, TO....
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e B T'paBUTAlUOHHYI0 S3HCPI'UI0 JOJIZKCH IICPECXOJUTH ,[[perfI BUJ] DHCPI'UH, KaK U caMa
TpaBUTaOMOHHAA SHEPTHUA JOJIKHA IIEPEXOANUTDb B APYTIUC BHUBI.

e Eciu cymecTByOT«6u0uMble» HaM BUABI SHEPTUH (HapuMep, 3JeKTPOMAarHUTHAS ), TO
IpaBUTALIMOHHAS SHEPTUs, €CIIM OHA HAM HesuouMd, AOJKHA HEOCPEICTBEHHO, WM Yepe3 Pl
3TaroB MEPEXOUTD B «BUOUMYIO» FHEPTHUIO.

YTo0kI 3TH BbICOKOHAYYHBIC KTOHKOCTH» OBUTH U «11005M NnoHANHbLY, TO B IPUPOAC JOJIKHBI
CylIeCTBOBAaTh ((()blpbl)), B KOTOPBIX OQHCPIUuAa HEOOBSICHUMO - Ucye3zaem! - Kak B 663I[0HHI)IC KOJIOAIIbI.
I[OJ'DKHLI CyHIeCTBOBAThL U «Cssamuie UCmovYrukuy , rac SHEPIruA MMOABIACTCA, - 603HUKaem! - HHU3BCPrasiacb
HEHU3BCCTHO OTKYOa, WU «Npocaduedaicsv) 6 npupody CKB803b €€ nopbul.

N3ny4yeHune anemMeHTapHOM YacTUubl

[14]
«Bcakoe meno uznyuaem» [28, 54].

Teiiap Oe LllapoeH.
y [15]
B paznymbsx riry6oko Bepytromero Teitsipa ne [llapaeHa —, 9Tto usiyuaem @csakoe meno, 11 HAC BAXKHO
U3ITyYEHUE 21eMEeHMAapHOU Yacmuybl, - 3T0 Menbpyaiiiee meno. V3mydeHune Tena ecTb COBOKYITHOCTh
M3JIy4EeHHS 3JIEMEHTAPHBIX YaCTHLL.

Tensp ne llapaen, - 10 MO3ra KOCTEN PEIUTUO3HBIN, HE MOXKET HE 3aMe4aTh, & MaTEPUAIIMCTHYECKAs
HayKa, - MOJKET. MOXKET He BUIETb, YTO N30 BCEX MOP IPUPOJIBL, - U3 KAXKI0H €€ KIIETOUKH — 371eMEHMAPHOL
yacmuybl, - ICHHO U HOLIHO CBIIJIET Mamepus, - 21eKmpomazHumuoe usaydenue. nm ono, - He
MaTtepuanbHo? He umeer MaTepuanbHOro HOCUTENA?

«...usnrydernue, ucnyckaemoe COJlHIzleM u npoxodﬂu;ee uepes npocmpaHcmeo, codepofcum IHepcUr u
noO2mMomy umeem maccy, CO]ZHL;@ u ece usiyvarouue 36€30bl mep:siont maccy ecreocmeue usyyeHus»

[33,179].
Dunwmenn.

Dnexmpomaznummas 3uepeus, HECOMHEHHO, SIBJIIETCS CIEU(PHUUECKUM BHJIOM, U IOJKHA OBITh
IPEeCTaBICHA KaK OT/JICJIbHOE 3BEHO B LIENM KPyroBopoTa sHepruu. B macmrabax Beenennoii ato
OECKOHEUHBIE BEJIMYMHBI U T. 0. JJIEKTPOMArHUTHAsl SHEPTUS CONOCMABUMA C YHEPTUEN IIPUTSIKEHUY.

BoT oHO, TO 3B€HO, I'ie TOTOK HEPTUH MEPEXOJUT U3 « HEGUOUMO20» B «8UOUMbLL Y. VIHAUe UTO Xe y
HAC 3JIEKTPOMAarHUTHOE U3JIyYE€HHE 2JIEMEHTApHOM YacTullbl, aToMa? CBITON UCTOYHUK?

W3 kpaHa TeueT Bosa, HO TPyOBbl K KpaHy HE IOJIXOIUT?

3BeHbA «KKpyroBopoTa»

Yy HacC, TaAKUM O6p8.30M, YKC €CTbmpu 3B€HA LICIIH KPYT'OBOPOTA, - TP KAYECTBECHHO CBOGOGpEBHBIX BHaa

[16]
SHEPTIUU, NpupoJa KOTOPbIX, 3a UCKIITFOUCHUCM BHCKTpOMaFHHTHOﬁ, HaM COBCPHICHHO HCU3BECTHA , 10O

CYIIECTBOBAaHMU UX MOYKHO CYJHTB JIMIIb 110 COBEpIIaeMoit padbore. Ham HEM3BECTHBLMECMA ITUX 3BEHHEB B
LIEMH KPYTOBOPOTA, — HOCIE008AMENLHOCIb NEPexo0d dHeP2UU U3 00HO20 8UOA 8 OPY2Oli.

Bort sTu Tpu 3BeHa:

OHeprus OHeprus

| OHeprus
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I — I — I —
CIIPUTAKCHHUA «OTTAJIKMBAHUS» QJICKTPpOMArduTHasI»
Cel"OI[Hﬂ C YBEPCHHOCTBIO MOKHO YKa3aTb U Ha HOBBIC 3BCHbA, - HAIIPUMCECP, SHCPI'UA ((Q)HSI/IIIGCKOFO

BaKyyMay.

«DKcnepumenmol, npogedenHvle Ha Oemekmope yacmuy 8 1abopamopuu Eeponetickozo yenmpa

sa0epHuix uccrneoosanuii (GERN), noomeepounu... Bakyym, oelicmeumenvro, HanoiHen 3Hepeueti, 3apsiceH
eu [15, 52].

A. I'pyounxumn.

«Ecau noocuumams éenuyuny smoti suepeuu (6axyyma, - J1.@.), mo noayuum o6ecKyparcusaoujuti
pe3yribmam. 8 10060oM, 0adxce oueHb MALEHbKOM 00beme NPOCMPAHCmMead ee OecKoHeuHo MHOo20» [5, 44].

B. bBapawenxkos. J. Kanycyux.

«Pe3ynomamel nocneonux nabaooenuti NOKA3vbl8arom, Ymo NOYmu mpu yemeepmu 6celi CyMMapHoU
oHepeuu BcenenHnou npuxooumcs Ha 00110 9mMol MAuHCmMEeHHoU cunbl (6akyyma — JI1.@.), 6o3nuxarowel
oykeanvHo uz Huuezoy [7, 40].

A. Bozkos.

OTKpBITHIN KOCMOC OyKBaJIbHO MEPETIONIHEH SHEPTHEN, HO, KaK U B MEPBbIX CIIydasiX, COBEPILIEHHO
HEHU3BECTHOI MIPUPOJBL, - U OTKyZa Bce 3T0 Oepetca? IIpocTo HakazaHHE KaKoe-TO, - «BCEMUPHOE
TATOTEHHUE» CYILECTBYET, a OTKYy1a OepeTcs AJis 3TOro SHEprus, - Heu3BecTHO? HyKIOHBI, aTOMBI, MOJIEKYJIbI
OTTaJKUBAIOT JAPYT JPyra, - HEU3BECTHO 3a c4eT Kakoil sHepruu? Temneps elie 31a sHEprus «pusnueckoro
BaKyyMay, - U CHOBA T€ € BOMPOCHI, - OTKYJIa OHa MPUXOIUT? DHEPrus 3To Mepa (onpeaesieHHoe
KOJIMYECTBO) JABUKECHHUS, a

«0sUdICeHUe He Modcem OblMb CO30aH0, OHO MOXCem OblMb MOJILKO NEPEHECEHO).
Dueenve

Ho, cnaBa Bory, y>ke 4T0-TO HAaUMHAET CKJIAIBIBATHCS, YTO-TO YXKE MPOSICHSIETCS B MPOOJIEME PACCTAHOBKH
3BEHBEB KPYTOBOPOTA K 0OHO 3d OPYUMM.

Bbu1o, Hanpumep, COBEPIICHHO HEMOHATHO, - OTKYZa TeJla MOT'YT OpaTh SHEPTHUIO AJISl IPUTSKEHUS B
OTKPBITOM KOCMOCE, - €€ TaM IpocTo He Ob10. Teneps Tena «kynarorcs» B 3Hepruu. Ee npegoctaTodso u
JUISL CIIPUTSKEHUSD), U JJI1 OTTAJIKUBAHMS, U JUUIS QJIGKTPOMAarHUTHOTO U3JIy4ECHMUS.

n BOT, Ka3aJIOCh 6]:1, MOJXHO U «B3A0XHYTb CHOKOﬁHO)), - OTKPBIT (baKT «HUCYC3HOBCHU» MATCPHUHA U

[17]
OHCPI'un B ((qepHLIX AbIpax>. 3,[[60]: YK€ HCOTBEPTCTHCS, - HCKOTOPBIC U3 3BEHbEB «CaAMU MTPOCATCIA»

CTaTh «OJHO 3a IPYTHUM.

B «YUepHbIX apIpax», - UCYE3a€ET, & B OTKPBITOM KOCMOCE, T. €. BOKPYT 3TUX caMbIX «YepHBIX JABIpY, -
HOSBIAETCS?

Kak 31ech He 3akpuunib, - OBpuka!l Bor oHa! Y iuBUTENBHO, YTO Aa’ke HE BCTPEYACIIb IONBITOK CBSI3aTh
9TH siBiieHUs. BoT ecnu Obl y Hac u3 O0YKM Mcue3aao BUHO, - Kak B UepHyto abIpy! - a Apyr ceMbH X0aAus Obl
YTO HHU JIeHb HaBecede...? Beab TOUHO ke MOMbITaaiCh Obl 3TU SIBJICHUS CBS3aTh?

OTmMeTHM cpa3y, 4To K YK€ IMEBITUMCS 3BEHBSIM LIEITH KPYTOBOPOTA YHEPTHH B MPUPOEC MBI MOXKEM
100aBUTH ellIe JIBA.
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OHeprus OHeprus OHeprus,
Oneprus Oneprus DIIEKTPO- «(hU3MIECKOTO ycyesaromas B
OPHUTSHKEHUSD) «OTTAJIKUBAHUS MATHUTHAS BAKYYMa» «UepHyTo IHIPY»

Ecan 6pOI[I/ITB MBICJICHHO 110 3TaXXaM MUPO3AaHUA U BCIIYIINUBATHCA B CTOHBI U IOPOXU MPUPOJbI, TO
«peKxa SHepeuuy, HeCyIas )KU3Hb €€ TBOPEHUSIM MOXKET OOHApYKUTh ce0s B CaMbIX, YTO HU €CTh
HETIPe/ICKa3yeMbIX MECTax.

CrycTUMCst B MUKPOMHUD. . ..

Bot rae Y HaC JUAJICKTHUKA 1 HC HOYCBAJA....

«HecnbixaHHaa meTadusmkas

C 3Hepeemuqe07<011 MOYKU 3PEHUA ... MAMEPUAIBHbLE HACMUYbL MO2YNl Menepsb

paccmampusamsbcs Kaxk 6pemMenHble pe3epeyapuvl CKOHYEHMPUPOBAHHOU MOUWU
[28, 45].

Tewistp ne llapaen
Korna anemMenTapHas yacTuiia pacmnaaeTcsi, TO BhIACISIETCS TUTaHTCKas SHEPTHUsl.

I'ne ona xpanunace? DHeprusi - 3TO KOJIUYECTBO JIBIDKCHUS? Y HAC YTO, - ABUKEHUE YITAKOBBIBACTCS B
KOpOOOYKH U CKJIAJIBIBAETCS HA TTOJIOYKH?

Kakum 00pa3oM sHEprust akkyMyJIupyeTcs, KaKUM 00pa3oM «MOILb» KOHIIEHTPUPYETCSI HA OECKOHEUHO
MaJIOM y4acTKe IIPOCTpaHCcTBa?

Kak B mpupoa€ B YCIOBUAX IOCIIOACTBA SOHTPOIINN yCTOfI‘IHBO CYHCCTBYIOT JIOKAJIbHBIC YUACTKHU
TUTAHTCKOM KOHUEHTPALMH IUIOTHOCTH MaTEPUH MPU CTOJIb K€ TUTAHTCKOM Pa3psKEHUH OKpYyKarolen
cpenbl?

C TCOpI/Ieﬁ BHCMGHTapHOﬁ JaCTHULBbI Y HAC TO K€ CaMO€, UYTO U C Teopneﬁ BCCMUPHOI'O TATOTCHUA. B o0oux
ClIydasx MOJHOC OTCYTCTBHUEC SHECPTCTUUCCKOTO OIMpaBAaHUA TCOPUU.

«CryCTOK» NANOTHOCTU MaTepunmn
Tecenv, gvipyuaii! [34, 54].
DHresc.

J1o SHHIITEeHHOBCKOTO TIepHO/Ia, HA4aBIIETroCs, KaK U3BECTHO C IMOCTYJIaTa 00 OTCYTCTBUU dPHpa,
MeJibYaiiiie YacTUIbl BEIIeCTBA paCCMaTPUBAIMCh KaK «cLYCTKW» 3¢upa. JIenun B «Marepuanusme u
smnupuokputrusme» (1908) ccputaercss Ha MHEHHE €CTECTBOUCIIBITATENEH, «CUUTAIOLIUX aTOM TOJIBKO
crymenuemM s¢upa» [21, 265].

DTOMy MpPEACTaBICHUIO O «CTyCcTKax» 3gupa o0s3anbl Mbl ['erento.
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«...Maccvl 00pazyrom ueHmpsvl LIOMHOCMU, NPOMUBOCIOAWUE PAZPENCEHHOCMU dDUpa, - MOYKU
Haubo1buie20 coucamus 8 NPOMUBONOI0HCHOCIb HAUDOTbUEM) PACUUPEHUI0Y (8blOeneHO MHOIO, - J1.D.)
[13, 261].

Tecenw.

VY Hac (10 D¥iHIITeHAa) OBUIO J1Ba OCHOBHBIX COCTOSIHUSL MaTE€PHH.

BemniectBo (Macchl), - 3TO MaTepusi B COCTOSHUM HaMOOJBIIETO CHKATHS, a DJIEMEHTapHAs YacTUIIa
BelIeCcTBa (Menbyaiiias Macca) eCTh TAKUM 00pa3oM, ~TOUKa HauOOJIBIIETO CKATUS MATEPHH.

:‘)Sl!I/I[l, - OTO MATCpuid B COCTOAHUU €€ HauOOJIBIIEr0 paciinpEHU.

[Tpocto-To Kak! YTo e MbI TAKOTO HATOPOIUIH, YTO U CAMHU HE B COCTOSIHUU MOHSATH?

Ceituac I'erenp 3a0bIT 1 OTOPOIIIEH, KaK OTOPOIIEHBI M THICSAYEICTHHE pa3ayMbst ¢punocopun o®@dupe. Ho
HE 3Ta JIM caMasi «MaTepusi B COCTOSTHIUH HanOOJBIIIETO PACIIUPEHUS CTYUYUTCS B HAYKY B BUJIE TO
«(pU3HYECKOro BaKyyMay, TO - «CKPBITOH Macch»?

Jlleopus @Pusuueckpeo 6aKyyma ecmv CmvioAusoe npudnHanue IPupd.
Xodsiuee muenue

A BBIHOIIICHHBIC THICSYEIICTUAMHU PA3AyMUH JIyUITUX YMOB (PyHIaMEHTAIBHBIC MOJIOKEHUS (PrUmocopumo
HenpepbuleHOCMU Mamepuuy, 0 «Knpocmpancmee Kax ghopme dbvimusi mamepuuy. He cranu mu onu ¢pukuuen B
Kaprune mupa, rae Het a¢upa, a «mose» He obnamaer ¢puzndeckoit peanbHocThi0? B XIX Beke mapuiu nHbIe
BOXIH.

«Eeo (l'ecens, - JI.D.) anusanue, npagda, menepv ymenvbuiuguieecs, Obli0 04eHb CUNbHBIM U He MOIbKO
6 I'epmanuu. B konye XIX 6exa sedyuue akademuueckue punocogul kax 6 Amepuxe max u 6
Benuxoopumanuu 6vinu 6 bonvuuncmee ceoem cecenvsinyamu [25, 219].

bepmpan Paccen

IlousTh MCXaHU3M, KOTOPBIM 860npeKU 3aKOHAM SHmponuu Ipupoaa HaIltoJIHACTCA MeIbYalIIIMHu
«CTYCTKaMn» MAaTCpUuH, €CThb Ta CaMasi«cmpautiHas matinay BOJIIEOHOM CTPaHBbI - HAyKu, ABCPU B KOTOPYIO
OTKPBIBAIOTCA 30710MbIM KIHOYUKOM. BTOpaSI «cmpauiHas maﬁHa», - KaKUM 06pa30M nmpupoaa CBOJUT OTHU
«CTYCTKU» Bycmoﬁquebze cucmemsl, - mena?

Te cambie, cpei KOTOPBIX 3aTEPsUIHCH U MBI ¢ Bamu.

. *
Ecnu Obl 60IBIIMHCTBO €CTECTBOUCIIBITATENICH HE HCIIBITHIBAIIO 0MEpawjeHus K puiocoghuu—, To U3 3TUX
TeresIeBCKUX MBICIEH cie1oBany Obl JaleKo WAYIIHME BBIBObI, - BOT OHA, - METOJ0JIOIMYECKas POJIb

gl!HHOCO!hI/II/I.

IlepBoe, - cama nocmanoexa 3adauu, - Ha MOMCK MPUCYILETO MIPUPOJIE cCROCcoba cocamus mamepuu J10
COCTOSIHMSI KOPITYCKYJIbI BEIIECTBA.

«Kax Hu OukosuHHO, ¢ MOUKU 3PEHUS «30PABOCO CMBICIA» NPEBPAUJCHUE HEBECOMO20 3Pupa 8
8ECOMYI0 MAMEPUIO U 0OOPAMHO ..., - 8Ce IMO MOIbKO JUUHee NOOMBEPHCOCHUE OUATEKINUYECKO20

mamepuanusma...» [21, 276].
Jlenun.

BTOpOG, - IPUBJICYCHHUC BHUMAaHUSA HcciaenoBaTesiei K N3YUCHUIO CIIOCOO0B U 3aKOHOMepHOCTeﬁ
soszepauieHuAds mamepuu OT COCTOSIHUA BCIIECCTBA K c80EMY eCmeCmeeHHOM) COCMOAHUIO, - 3(1)I/Ipy
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...IPUPOOA «CMPEMUMCS CHAMb MY NPOMUBONOJIOHNCHOCINb KPAIHel NIOMHOCMU U KpatiHell
PA3PENCEHHOCU U NPOABIAIOWYIOCA 8 Hell pazoervHocmb meay [13, 261].

Tecenw.

Kaknm-To ciocobom mamepus Belb CKUMACTCS JI0 21eMEHMAPHLIX Yacmuy 8eujecmed, TIe-To B TIPUPOJE
Be/lb CYIECTBYIOT 3TU Gadpuxu? Vcnocob 310T, - MBI MOKEM C ONIPEIEICHHOCTBIO CKA3aTh, - 00JIHCEH Oblmb
HeoObIKHOBEHHO NPOCHL, KAaK M BCE B IPUPOJIE CITIOCOOHOE MPOTHCHYTHCS B Y3KYIO IIEJIb €CTECTBEHHOTO
otbopa.

OHeprua «Cryctka» u aHeprusi KNPUTSHKEHU»

Onemenmapnasn wacmuya, BciomuuM Teiispa ne lllapaena, ects «pezepsyap ckonyeHmpuposanHoti
mowuy [28, 45]. Kak paboTaeT 3TOT akKyMyJISITOP, €CJIM B CIy4yae MOTEPU yCTOMYMBOCTHU AJIEMEHTapHas
YJacTHIA 0OpaIaeTcsi MOUCTHHE TUTAaHTCKOW YHEPrHel KBAaHTOB M3JTyYEHHsI, Pa3JIeTaOIINXCs BO BCE CTOPOHBI
co ckopocThio cBeTa? OO ATOM HET J1a)Ke TUIOTE3.

Ho siBHO HampaimBaeTcsi TUIIOTe3a O CBSA3H SHep2uL uoyujell Ha noooepicanue yCmouuueocmu
IIeMEeHMAapPHOL YACMUybsl, C FHepeuell pacxo0yemou Ha « APUMAICEHUe ).

1. DOra OHepeusl, €CIIN €€ 6paTB B MaciTabax IJIAHET, 3B€30, KOTOPLIC €CTh HC YTO MHOC, KaK
COBOKYITHOCTH 3JIEMCHTAPHBIX YaCTHL, conocmasuma C SHGPFHCﬁ, HGO6XOI[HMOI>1 npupoac ajisd
obecrieueHus MMpOHCCCOB KIPUTKCHUS). B o0oux ClIydasaXx 3TO BCIINYMUHBL beckoneunvle.

2. DTH sHepeuu cognadarom no mecmy npunoxcerus. OHa U3 HUX UIET HA MOJICPIKAHNE TOBBIIIICHHOM
B CPAaBHEHUH CO CPEJIOH TNIOTHOCTH 91€MEeHMAPHOU Yacmuysl, IpyTas ke — Ha IepeMeIleHHEe 3TOU jKe
yacmuywvl B HAIIPABJICHUH JPYTOr0 TEJNA, - ICHCTBUE ITHX SHEPTUN «NPULONCEHbLY K OJJHOMY H TOMY
KE OOBEKTY.

Uro ke KacaeTcs nepeMeleHusimel B HallpaBJIeHUU APYT ApyTa, TO mea eCTh T€ Ke djeMeHmapHbvle
yacmuysl, TOJIBKO BBICTYIAIOLIUE B COBOKYITHOCTH

3. Bomnee Toro, - u 9mo cyuyecmeenno! — 3ueprus, 3aTpaurnBaeMasi IpUpoI0il Ha MOAEP)KaHUE
U30BITOYHOH 110 CPAaBHEHHUIO C TUIOTHOCTBIO CPEIbl TNIOTHOCTH 3JIEMEHTAPHOM YaCcTUIIBI, Nep8uiHa 1o
OTHONICHUIO K SHEPTUH, 3aTPaunBaeMoil Ha «mpuTsKeHuey». [Ipexae yem mena OyayT «IPUTATHBATH
WJIN TIPUTATUBATHCS, OHU JIOJKHBI YK€ KAK MUHUMYM CYU{€CHI808AM b,

4. bonee Toro, - 3mo oona u ma sxce 3nepzus!

Bo-nemex, - 9HepeuAa 1 OJI KIMPUTAKCHUA», U JJI TOAACPKAHUA yCTOﬁqHBOCTH «CTYCTKa»
uepnaemcs us 00Ho20 mecma. U SJICMCHTAPHBIC 4YaCTULIbI, U 3BC3/1bl, U INIAHCTHI, - YTO €CTh JIUIIb
COBOKYITHOCTH IICPBBIX, - YHEPIAOT SHECPTHIO HEITOCPCACTBCHHO U3 TOH TOYKH MMPOCTPAHCTBA, B
KOTOpOﬁ HaxXoasAaTCs. HOBCpLTC MHC 31€Ch, Focno;[a, Ha CJIOBO, - HC CTAHYT IUIAHCTBI TACKATh 3a coboit
HIJIaHT .

Kak mocraBnsiercs 3Ta SHEprus B K&KIYIO TOUKY IPOCTPAHCTBA - 3TO BOMPOC, HO €CITU SHEPTHUS U Ha
MoJIIeP)KaHUE YCTOHYUBOCTH «CTYCTKA» MaTEPUH, U Ha KIIPUTSDKEHHUE), YepIaeTCs U3 OJJHON TOYKH, TO
3TO MOXKET OBITh TOJBKO 0OHA U Ma Hce IHEPUsL.

[ToBepbTe erie pa3 «Ha CIOBOY», - HE cTaHeT [Ipupoaa mpokIabIBaTh B KaXKYI0 TOUYKY IIPOCTPAHCTBA
10 JIBE TPYOBI.

Toro sxe mHeHUs U HB10TOH, - «/Ipupoda npocma u ne pockouwecmayem usIUMHUMU NPUYUHAMU BeLyell)

[23, 499].
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I[O6aBI/IM CIIC 3BCHO B LICIIb KPYTOBOPOTA SHEPTUH, - SHEpcUs, NAYIIAd Ha CXKATUC MATCPUU B
SﬂemenmapHoﬁ uacmuuye.

DOHeprus
5 OHeprus OHeprus OHeprus Oneprus, CKaTHSA
HEPTHsI
P «hHU3UIECKOTO ncyes3aromas MaTepuu B
«OTTal- 3JIEKTPO- B «YepHyto

KTPUTSKECHUSD» .
KHUBaHUS» MarHuTHast BaKyyMa» JBIPY» AIIEMEHTAPHON

qacTule

VY Hac yke EeCTh 3BEHBEB B LIETH KPYTOBOPOTA YHEPTUH, - IOKA OHU CTOSIT <OAHO PSAOM C APYTHM).
3amadeii HayKH SBISIETCS] PACCTABUTH UX «OAHO 32 APYrum». Hamo ObITh TOTOBBIM K HAJTMYHMIO HEU3BECTHBIX
BUJIOB DHEPTHUH, KaK elle CTOoJIeTHE Ha3a] Obllia HEM3BECTHA YHEPTHsl dJICKTPOMarHuTHas. Bo3aMokHO, 3TH
HEU3BECTHBIE BU/IbI SHEPTUHU (HEU3BECTHBIE 3BEHbs LIETIH KPYroBOpPOTa) OYAYT CTYIIEHSAMHU IEPEX01a MEXKIY
U3BECTHBIMHU.

Ho npucMmotpumcst kK rpaBUTallMOHHONM SHEPTUH.

FpaBUTaUMOHHAA 3Heprusa

IIpupona rpaBUTAllMOHHON SHEPTMH HA CETOAHSILIHUMN I€Hb HESCHA, HO (PaKT HAIMYUS B IPUPOJIE

o sk <
2PAasUmMayuOHHbIX noJieli—, IBISIOINXCS HOCUTEISIMH epagUmMAayOHHOU 3Hepauu, 0a3supyeTcs, ¥ 3TO HAJI0
IPOCTO MOXYEPKHYTh, - HA 04€Hb CONUOHOM HAYYHOM yHOaMeHme:

® BO-IICPBBIX, - CAMOOYCBHUIHOCTDH (I)aI(Ta T'paBUTAIMOHHOTO BSaHMOHCﬁCTBHH;

® BO-BTOPBIX, - (PyHAaMEHTAIBHOIO MOJI0XKEHNS HAYKH O HEBO3MOXHOCTH B3aUMOJICHCTBHSI MEX]y TeJIaMu
0e3 Halu4Ks NepeaaroIeii 3To B3auMOACHCTBIE MAaTePUAIBHOM CPEIbl;

® B-TPETHUX, - 0€3 PaCXOA0BAHUS SHEPIHH Ha IOBCEMECTHO HAOI0AaeMYI0 B IIPUPOJIE TUTAHTCKYIO paboTy
I10 IIEPEMEILECHUI0 MAaTEPUAJIBHBIX MAcC B HAIIPaBJICHUU APYT Ipyra HapyIIaeTcs 3aKOH COXPaHEHUs
JHEPIUH.

HpCI[CKaSBIBaIOTCﬂ N HCKOTOPLIC CBOMCTBaA epasumayuOHHO20 noJjid, B YaCTHOCTH!

[18]
° 60€O6WHOCW£b, - HayKa HC pacnojaract JaHHBIMU O IMPUPOJHBIX 00BbeKTax , HC TIOABCPKCHHBIX €TI0

BIIMAHUIO,

® gvicouaUULas NPOHUYAEMOCTb, HA MHO20 NOPAOKO8 NPEBOCX00AUAsl NPOHUYAEMOCHIb
INEKMPOMACHUMHO20 NOJIA, - HAYKOW He 3aMKCUPOBAHO MPHPOTHBIX 0OBEKTOB, CIOCOOHBIX OBITH €My
nperpaaou.

CKOpOCTb rpaBUTaLMOHHOIO B3auMoaencTBuUA

XoTs yoenuTenbHbIX coco00B 9KCnepumeHmanbHo20 00HapyKEeHUsI MaTepUaibHOIO0 HOCUTENS
TpaBUTAIIMU 10 CHX TIOp HE HAWEHO, IOMBITKU, TEM HE MEHEE, ONPEICICHUS CKOPOCHU 2PABUMAYUOHHO20
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83aumooeticmaus IpeInpuHUManuch. «B cBoem 3HameHuTOM «V310%KEHNH cucTeMbl Mupa» B 1797 roay», -
yuTaeM Mbl y B. ALIFOKOBCKOTO, -Jlaniac mucai, 4To «CKOpOCmb pacnpoCmpanerus epasumayuil, KOTOpyro
OH BBICYHTAJI, AHAJIIU3UPYS JBUKCHUC .Hy'HLI, €€ TaK Ha3bIBACMbLIC BCKOBBIC YCKOPCHUSA, HC MCHEC YCM 6 50
MUJUITUOHO6 pas npeesvlutaent CKoOpocnib ceema! U ¢ Toro BPEMCHH JOKA3aTCIIbLCTB Jlammraca HUKTO HE
onposepr» [3, 77].

CornacHo pacueTam camoro B. AIFOKOBCKOTO «CKOPOCTh pacIpOCTPAHEHUS TPABUTAIUH. .. BOBCE HE
paBHA CKOPOCTH CBETa, a OMPEIEISIETCS CKOPOCTHIO PACTIPOCTPAHEHHUS MAJIOTO MPUPAIICHUS JaBJICHUS B
>dupe, TO €CTh CKOPOCTBIO TAK HA3BIBAEMOT0 IIEPBOTO 3ByKa B ddupe. A srackopocms pasna 5,5-10° /e, mo
ecmb 6onee yem Ha 13 nopsaokos eviwe ckopocmu ceemal» [3, 77].

To, uto, cornacHo Dinuwimeliny (OIUH U3 TIOCTYJIATOB OOLICH TEOPUH OTHOCUTEIBHOCTH), CKOPOCHIb
2PaAsUMAaYUOHHO20 83AUMOOEUCMBUS PAGHA CKOPOCHU C6ema, YNTATEII0, KOHEUYHO n3BecTHO. HO HanmoMHuM:

«Cropocmb ceema a615emcs 6epXHUM npeoesiom cKopocmelti 0l 6cex MamepuanibHulx meny. [33,
175].

Dunwmernin

CkopocTb cBeTa — npeaenbHasi CKOPOCTb?

Ecan pacdYCThI Jlannaca Tak «Huxmo u e onpoeepey, - BOT YK€ IBa Beka! - To nmocryJjaart meopuu
omHocumelbHocmu O npedeﬂbnocmu B IIpUPOAC CKopocmu céema OCTABAJICA 00BEKTOM KPHUTHKHU JaXXE BO
BpEMCHA CaMOT'0 YTO HU €CThb 6e3y,ﬂep)KHOFO KYyJIbTa €T0 aBTOpa.

JlomxeH npu3HaThCs, UTO MONBITKY aBTOPA HAWTH Yy DHUHIITEHa 000CHOBAHUS MTPEAETBLHOCTH CKOPOCTH
CBETa yCIIeXOM HE yBeHYAIUCh. EAMHCTBEHHOE, YTO YAal0Ch OOHAPYKUTh, - 3TO CCHLIKU HA NPeodpa308aHus
Jlopenya.

«C mouxu 3peHusi meopuu OMHOCUMETbHOCMU, MAMEPUATbHbIE MeLd He MO2YIM UMEemMb CKOPOCHU,
bonvuteti, yem ckopocms ceema. ... ducno, svipasicaioujee ckopocms céema, sI8HO 6X0OUM 8
npeobpaszosanus Jlopenya u uepaem poib npedeibHol CKOpoCcmu, N0O0OHO OeCKOHeUHOU CKOPOCIU 8
Knaccuyeckou mexanukey [33, 175].

Dunwmenn.
C paiocThiO aBTOP OTIACT MEPBEHCTBO KOTKPBITHSI.

«B HayuHoll u yueOHoU 1umepamype 4acmo CCuliaromcs Ha 3aKOH «NPedeibHOll CKOPOCMU C8emay,
npeocmasaauuLl coooL MUnUYHY0 adCOTOMU3AYUI0 U hemuu3ayuio KOHKPemHo20 Mamemamuiecko2o
coomuoweHus. Bbi6oo o cywecmeosanuu ko6l HENPeoOOIUMO20 «CEEMOBO20 OAPbEPA» 3UNCOEMC sl HA

cyey60 (hopmanbHbIX OCHOBANHUSX. NOOKOPEHHOE BbIPANCEHUE PENSIMUBUCTIICKO20 KO huyuenma
obpawaemcs 6 Hyb, ecauv = cx» [16. 73].

B. Cenesnes.

CrasIkuBasACh C MOJ0OHBIM YK€ HEBOJIBHO BCIIOMHHACHIb | erens, - ccoblika npu 00vacHenuu Ha
mamemamuxy ecmos «y00OHOe cpedcmeo uzbasums cebsi om mpyoa NOHAMb, YKazamo u 06ocHosamvy [12,
417].
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[IpenenbHOCTh CKOPOCTH CBETA €CTh CETOIHS BOIIPOC HE TOJIBKO Teopuu. BMemBaercs B Hero uke
Benuuecmeo I[lpakmuxa: «Bcs HeGecHas MeXaHuUKa, - UIeT B. AIIOKOBCKHI, - TOUHEHIIas U3 HaYK,
OMHUpAETCsl B CBOMX pacyeTax Ha ctaTuueckue Gopmyssl. DT GOpMYIIbl COBMAAAIOT CIUHAMHUYECKUMHU
TOJIBKO B TOM CIIy4ae, €CJIi CKOPOCTh PaCIpOCTPAHEHUS B3aUMOJICHCTBUS paBHA 0€CKOHEUHOCTH. Takum
00pa3oM, U BECh OIBIT HEOECHOW MEXaHHUKH MOATBEPKAAET TOT (DAKT, YTO CKOPOCTH PACIIPOCTPAHEHUS
IpaBUTAIIMU MHOTO BBIIIE CKOPOCTH cBeTa» [3, 77].

Bormpoc o ckopocTy rpaBUTallMOHHOTO B3aUMOICUCTBUS SABIISIICS JUIsl aBTOPA MPOCTO KPACyTOJIbHBIM, -
NpU3HAHUEe HATUYUSL 8 NPUPOOe CB8EPXCEEMOBbIX CKOpocmell nepesopadusaem Hayunyo Kapmuny mupa
OVK6AbHO ¢ HO2 Ha 201108Y. Hnu, ¢ 207108b1 Ha Ho2u?

U 6yner Bce, kak ['erens roBopu. ... Ho 4To0bI 3T0 Mpon3011110, HAI0 BIMJISIHYTh HOJIEMEHMAPHY IO
yacmuyy riazaMu ['erens v yBUAETh B HEW HE npeomemn,

%
HO mnpouecc—.

GHEMeHTapHaﬂ YyacTuula KakK npouecc.

PaccMoTpenune o0beKkTa MPUPOIBI BHE €T0 CBSI3CH, - KaK npedmem, - €CTb Memaguzurxa. UToOb
U3JTyYaroIasl SHEPTUIO 3JICMEHTapHAs YaCTHIIA CTaJla npoyeccom, SHEPTUs JI0JDKHA K HEl n00xo0ums, -
TOT/1a 3TO OYJIET npoyecc nepexoda 001020 (IIyCTh HeBUOUMO20) 8UOA IHEPSUU 8 OPY2Oll, - BUOUMDBLLL JIJIST HAC.
Tormga sTo Oyner —ouanexmuxa.

TonpKo mpUYeM 37€Ch C8EPXCEEemo8as CKOPOCmb?
Bo-1epBbIX, - a KaK €I11e U3IyUYEHUI0 CTnams HeGUOUMbIM !
Bo-BTOpBIX, - a Kak eI1e U3Ty4YEeHUI0 Cmams 6UOUMbBIM?
PaccmoTpum niepBoe, crmams U3ITyUSHHUIO HEGUOUMbBIM, - KAKUE €CTh 3TOMY CIIOCOOBI?

Ha Hammx riasax 371€KTpOMarHATHOE U3JIy4€HHE IOCTOSIHHO CTAHOBUTCS HEBUIUMBIM. CBET OT JIaMIIBL, -
4eM JIaJIbIlIe Mbl OTXO/IUM, TEM TYCKHEE, U IIe-TO UCUE3aeT. 3BE3/1bl OJHON U TOM K€ CBETHUMOCTH CTAHOBSITCS
HEBUJUMBIMHU JAJIBLIE ONPEIEICHHOIO PACCTOSIHUS, - ILIOTHOCTD MX U3IYYEHHs CTAHOBUTCS MEHBLIE I1Opora
YyBCTBUTEIHHOCTH HAIIUX OPTraHOB YyBCTB (M HALIMX MPUOOPOB). OAHUM U3 CIIOCOOOB, - cmamas
HeB8UOUMbIM, - €CThb, TAKUM 00pa3oM, naderue niomuocmu U3mydeHHs.

Ho NaaCHUEC MIOTHOCTU U3JIYUCHHUA €CTh B TO )K€ BPpEMA U MMAACHUEC €0 SHCPIruu, B IICPCIICKTUBE,
CTpCMHIlIGﬁCH K HYJIIO. YV Hac xe IpaBUTallMOHHAA SHCPIUA IIPOU3BOANUT pa60Ty, JaxKEe IIpUu oerinom B3TJI44€
HECOMMOCTAaBUMYIO C BOSMOXHOCTSIMHU CaMbIX CUJIBHBIX U3 U3BCCTHBIX B IPUPOAC UCTOYHUKOB
BHCKTpOMaFHI/ITHOﬁ OHEPIUu.

Coo0muTh MOAO0OHYI0 MOIITHOCTh M3TYUYEHUIO HeBUOUMOLL 01 HAC NAOMHOCHU MOXKET TOJIBKO
MPOIMOPILHMOHAIEHOE YBEIHUEHUE €T0 CKOPOCTH, - CKOPOCTH, TUTAHTCKUM 00pa3oM MPEeBOCXOISIICH
CBETOBYIO. V6enuuenue dxce CKOpocmuy U3IIydeHUs, CIeIyeT 00paTHTh Ha 9TO BHUMAHHUE , YBEITMUYNBACT
MPOTMOPLUOHAIILHO U NPOHULAEMOCb U3TYYeHUs, YTO MBI SIBHO HAa0JII01aeM y TPaBUTAIIUU.

Ternepb 0 BTOPOM, - KaK u3y4eHuro u3 He@UOUMO20 Cams 6UOUMBIM?
EcTh kakue-HUOYAbh TUTIOTE3BI, YeM yeeauuums (IPHUEM PE3KO) nI0MHOCIb U3TY4eHUs?

EcTb kakue-HMOyAb TUNIOTE3BI PE3KO YBETUUUTD IUIOTHOCTD U3ITyUEHUs, KpOME KaK 3a CUET Pe3KOro
VMeHbUUeHUs e20 cKopocmu?
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31ech HAC | KAET TO caMoe IJIaBHOe, PaJid YeTo aBTOP U 0OpaTHUIICS K PACCMOTPEHUIO 3j1eMeHMAaApPHOU
yacmuysl Kaxk npoyecca.

«®Pusnyeckan popmar» anemMeHTapHOM YacTULbI

Hemuna eceeda oKasvleaemcs npouye, yem MONCHO 6blﬂ0 6bl npednwzoofcumb
/31, 189].

Deiinman.

CTOHUT TOJIBKO JIOMYCTHTB CYIIECTBOBAHHE C8ePXCEeMO60l CKOPOCTH U3ITYUCHHUS, KaK Y)Ke HUKY/1a He
JETHCS ¥ OT MPOOIEMBI nadeHus (MOPMONCEHUsL) IMOU CKOPOCHU 00 MOl Jce CKOPOCMU C6ema.

CornacHo xe, - yoice He 2unomesam, U He panmasusm, - a XOpouIo U3y4eHHbIM 3aKOHAM, €TUHCTBEHHO
BO3MOYKHBIM CIIOCOOOM TEpEX0/1a OT CKOPOCTH Npesbluiaroujell eCmecmsaeHHyio, 10 CKOPOCTH eCrmecmeeHHOU,
- BHYTPEHHE MIPUCYIIeH MaTepUaTbHOMY KOHTHHYYMY, - ABIISETCACKAYOK YNIOMHEHUS MAMEPUU.

[19]

«Ckayox yniomueHusi» , - 3TO «C2yCmoK» TIOTHOCTH BO3/AyXa, [0 MHOMY, - JIOKaJIbHAsI 001acmb
corcamozo 6030yxa, (popMupyronascs B MecTe naieHusl CKOPOCTH MTOTOKA OT CBEPX3BYKOBOM JI0 CKOPOCTH
3ByKa. CKOpPOCTH K€ 3ByKa €CTh MTOCTOSIHHAS! CKOPOCTh PACIPOCTPAHEHHUS BO3MYILIEHUM B BO3IYXE, -
ecmecmeenHas ISl BO3LYIIHOM cpefibl, BHYTPEHHE el pHUCyIiast.

Crauox ynjiommreHus, - OUCHb TOHKasA 00J1aCTh MOBBIIICHHOM IIJIOTHOCTH BO3yXa (ra3a), GYKBEUIBHO OHa
paBHa BEJINYNHE CBO60)IHOFO np06era MOJIEKYJI, HO TaK KaK POCT IIJIOTHOCTHU B 3TOM «CT'YCTKE» PE3KO, -Ha
HCCKOJIBKO ITOPSAAKOB, - MIPCBLIIACT IJIOTHOCTD 01<py>1<a101ueﬁ CpCabl, TO €ro Ha3BAJIU « CKAYKOM)
YHI10MHEHUAL.

Co ckauxom ynromnenus Boi, Uutatenb, HaBepHAKA BCTPEYAIUCH, KOTa B3/IparMBajiv OT OTJIYIIUTEIbHOTO
XJIOTIKA TpU MPOJIeTe caMoJieTa Ha CBEPX3BYKOBOM CKOPOCTH. DTO MpoHeciach HajJ Bamu yoapnas eonna,
umeromas GopMycKkauKka yniomueHus,, B KOTOPOM CBEPX3BYKOBAas CKOPOCTh OTOKA MAJAET 10 CKOPOCTH
3Byka. Hackonbko pe3ko Bo3pacTaer Bckauke NaBlieHUE (COOTBETCTBEHHO, U TNIOTHOCThH) MOYHO CYIUTh yKe

10 CUJIE YOApHOU 80JIHbI, - €CIIU YUECTb, YTO J0 BaC OHA JOLUIa KAK MUHUMYM C pacCTOSIHUS B 12
[20

KUJIOMETPOB

ABTOp HC er'IY6J'I$IeTCH B paCCMOTPCHHUEC MEXAaHU3Ma q)OpMI/IpOBaHI/IH CKa4Ka YIUIOTHCHUA, - OHO BaM,

qI/ITaTCHL, Ha,Z[O? Br1 ero CJIbIIIAJIH, 3HACTC, YTO OH €CTh, 4 HA OTOM 3Tall€ HaM HaJ0 XOTA OBl B O6IJ_II/IX
4yepTax 3HaTb, O UEM UACT PCYb.

Ho ne Bo3Hukaet nu y Bac, Uutarens, Kakux-1u00 aHAJIOTHIA 1O TIOBOAY

INEMEHMAPHOT HACTUUBL?

SﬂeMeHmapHOﬁ yacmuysvl KaK «CKavka ynjiomuernusy 1pu rnepexone HEBUANMOIO HaM
2pasumayuonHo20 U3Iy4eHUs, UMEIOIIETO C8epXbececmeeH Yo U MaTepHaIbHOTO KOHTHHYyMa KOCMOca
(3¢upa) ckopoCTh, B U3IYUEHUE IEKMPOMACHUMHOE, UMEIOLLEE ecrmecmeenHy0 CKOPOCTb PaclpoCTPaHEHHS
BO3MYIIIEHUH, KOTOPOH AJis 3dupa U ABISETCS CKOPOCTbcgema’?

——— = —

Bor Tak IMPUMEPHO, HEBUIUMO€ HaAMU I'PaBUTAIIHOHHOC U3TTYYCHHUE «BXOOHUT» B SJICMCHTAPHYIO HaCTUIY
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TOJIBKO CO 8cex Hanpagienuli chepsvl M, COOTBETCTBEHHO, BO BCE HAMPABJICHHSI U3JIy4aeTcs yke B hopme
BHUMMOT0 3JIEKTPOMAarHUTHOTO U3TyYCHUS.

MOo>KHO NOIBITaThCSI HAOPOCATh JIEMEHTAPHBIM PUCYHOK
NeMeHMAapHOU Yacmuybsl, OTTAIKUBASCh OT MIPEO0JIaraeMoro
pacnpezeseHus INIOTHOCTU MaTEPUN IIPU NAJEHUH CKOPOCTH U3IyUYEHUS
OT CBEPXCBETOBOI Uepe3 CKauoK yniomHenus 10 CKOPOCTH cBeTa. Mimeem
BBH/Iy, YTO CBEPXCBETOBOM NOTOK M3IyUY€HUs (TPAaBUTALIMOHHOTO) MBI HE
BUJMM.

B niepByto ouepeab Mbl JOKHBL ObUTH OB HA PUCYHKE OTPa3UTh TEMHOE
IITHO B IIEHTPE, - IUIOTHOCTh MaTepUHU B CKaYKe YIJIOTHEHUS TUTAaHTCKUM
00pa3oM NPEeBOCXOAUT IUVIOTHOCTh MAaTEPUHU cpelibl. TeMHOe eHTpaibHOe
MSATHO OBLIO OBl OKPYXKEHO «KPYTOBOM TEHBIO» (MOBBILICHHAS B CPABHEHUU CO CPENION MJIOTHOCTh MATEPHH),
- TO, YTO CErOJHs Ha3bIBAIOT «II1y00i». [IIOTHOCTB 3TOM «TEHM» 3aKOHOMEPHO MAJIAeT M0 MEPE YAAJIEHUS OT
LIEHTpAa, TIOKa HE CIIMBAETCS CO CPEAOH, - AaHATOTHMYHO MaIeHUI0 TUIOTHOCTHU 3JIEKTPOMATHUTHOTO U3ITyUEHUSI.

Tak B pyciie rereJieBCKOM METOI0JIOTUU U B COOTBETCTBUU C JAaHHBIMH COBPEMEHHOI'O €CTECTBO3HAHUS
npencraBiseTcs «puznueckas Gopmay 3IeMEHTaPHON YaCTHIIBL.

Simplicitaest sigillunvers:

Bonpocskl aBTOpa Yutartento

brazooapenue bodxxcecmeennoil Hamype 3a mo, 4mo oHa 8Ce HYHCHOE
coenana npocmsiM, a 6ce mpyoOHOe HEeHYIHCHLIM.

Onukyp.

CHauasa yxe pacCMOTpeHHbIH, - Bbl Bee ente, YnuraTens, 00bsicHseTe ceOe u3ayuenue 31eMeHTapHON
yacTulbl Kak CBATON UCTOYHUK, - U3 KpaHa TeUeT BOJa, HO TpyObl K KpaHy HE OJIXOIUT?

A kak BrI cebe o0bsicHsIeTe CyIIeCTBOBaHUEC2yCmKa MaTepruu (dJIEMEHTapHAas YacTHIIA) B pa3psKEHHOM
cpene? 3a cueT KaKoi SHEPTUH MOACPKUBACTCS YCTOMYMBOCTh 3TOTO «CrycTkayn? OTKya 3Ta SHEprus
yepraercs?

Ectb y Bac xoTh Kakue-HUOyb OObSICHEHUS?

Kak oObsicHsieTe peHOMEH camocOopKu >IEMEHTAPHBIX YaCTHIl B yCTOMYUBBIE CHCTEMbI?
DeHOMEH cummempuu...?

B pamMkax BblIlIecKa3aHHOTO (3a0€Ty BIIEPEN) 9TO HeCmeCmeeHHo, U NPOCHO.

[IpuoTkpeiBaeTcs, - X0Ts Obl 3TO OcTaBUTH ['ocniony bory! — nBepb k 00bscHeHUIO (heHOMEHA. ..
peniuxayuu, i ONATb KE ecmecmeeHHoM) U HPOCIOMY .

[Tpupona npocTa, CI0XKHBI MYTH MTO3HAHUS TPOCTOTHI IPUPOIBL.
N nocnenuunii Bompoc.
Kak 00BsICHUTD U371y ueHue aToMOM (HYKJIOHOM) (POTOHOBCO cKOpocmbilo céema?

Ecmu usjyderHue Tyaa HE IpUuxXoJuT, TO HaJ0 IMPU3HABATh, YTO OHO «HAYUHAEemMCA)» 6 adniome.
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Ecnu - «<nauunaemcsay, 10 «pa3roHaTb» GOTOHBI JO CKOPOCTH CBETA MPUXOAUTCS, TAKUM 00pa3oM, ~«0m
HYLAY.

A ¢$oTOH-TO y Hac, - uacmuya (SUHIITEIH).
DTO 4UTO JIETKO, - pA302HAMb YACMUYY Om HYJ1s1 00 cKopocmu ceema?

Huxkakoii sHEpruu K TOMy e y Hac Ha 3TO He TPAaTUTC, a ISl pa3roHa «HEYTO» JI0 CKOPOCTH CBETA IO
HAIIMM )K€ TEOPHUSIM MOTpeOHa TMTaHTCKas 3Heprus. | nranTckas HaCTOJIBKO, YTO ke caM pasroH «Hedro»
JI0 CKOPOCTH CBETa, 110 MEHbLICH Mepe, MpodiieMaTHueH, €CIIU AaXe U BOOOILE - Hedocmudicum. Mbl Tak U
OyzieM 3aKpbIBaTh I71a3a, YTO y HAC 37IeCh HE MPOCTO HapyIIEHHE 3aKOHA COXPAHEHHUS SHEPTHH, & OUKOe
HapylieHue?

K tomy xe ckopocms ceéema 'y doToHa docmuzaemcs B Hallel KapTUHE MeHOBEHHO!
Ycnpimats Obl, - Xomb cunomesy, - KAK MOXCHO 0OCMUYL CKOPOCMU c6emd MZHOBEHHO?
Her, B cnyuae ¢ u3ny4eHreM aTOMOB y Hac HE TOIbKO «CBATON UCTOYHHUKY», HO U «BeyHbIi ABUTaTeb)!

«Beposmno, eOuncmeennas Hauboaee pacnpoCcmpaHeHHds NpemeH3us, 8blo8UeaemMas 3auumHuUKamu
HOB0U Napaouzmul, COCMOUn 8 Mmom, 4mo OHU MO2YM peuuns npooiembl, KOMopbvle NPUSeiu Cmapyro
napaouemy x kpuzucyy [19, 201].

Tomac Kyn
Bonpockl YutaTtena aBTopy

Yurarens. - Dnemenmapras vacmuya usnyiaem cepudecku 60 6ce HANPAGIEHU PAGHOMEPHO, 3HAUUM,
Bobi bepemecv ymeeporcoams, umo HesUOUMOe HAM 2PAGUMAYUOHHOE USTLYHEeHUE CO 6CeX HANPAGIEHUL U
npuxooum?

ABTOD. - To1bKO CO 8CeEX, eciu u3nyuaemcs 8o 6ce, - He gvloepoicum Hukaxas Kapmuna mupa
npeononodiceruss, yumoowvl usiyuerue, umeroujee ckopocms donee 300000 kuromempos 6 ceKyHoy,
PAa360paAyUBAIOCh 8 NPOCMPAHCMEE HA NAOWAOU PA3MEPOM 8 ILeMEHMAPHYIO YaCTULY.

K crazannomy naoo 0obasums, umo 0OHOCMOpPOHHee, HePABHOMEPHOe NOCMYNIeHUe IHEPSUU 8 MAKUX
Macumabax yce meopemuyecku co30aem HenpeodoauMble mpyoOHOCMU, - KAKUM-MO 00pazom sma
0OHOCMOPOHHOCMb 00JIXHCHA Ce05 NPOABUMD.

Yuratens. - Hanuuue 6 npupooe no0oOHbIX YCI08UL NPeOCmagaemcs NPOCHmo He8epOsMHbIM.

ABTOD. - [Ipusnaroce, mue moogice npedcmasisiioch HeEPOAMHBIM U 0ANCe YOEPHCUBALO OM YelyOIeHUs &
memy, - KaK 3mo ModHcem Oblmb, Ymoobvl dHepeUus NOCMYNAId 8 Kaicoyro mouKy npoCcmpaHcmed co 6cex
Hanpasienuil cghepvi? Imom mesuc 6e0b ABMOMAMUYECKU NPUXOOUMCSA PACUUPAIG 00 YMBEPHCOEHUS, YMO
60 Bcenennoti makux ucmouHuKos — OeckoHeuHoe Yucio, - Kak 6000pazumes makoe, Ko20a Mvl U 00HO20-MO
He suoum?

Ho ewe neeeposimnee noxazanoce, umo 8 mou npupooe, 8 KOmopotul cyobOol HAM Y20MOBAHO HCUMb, NO-
opyzomy u Obimb He MOHCEM.

Bosbmume uzeecmuyro nam meniogyro sHep2uio 36e30 u 1100y mouKy HpoCmpancmead. 36e30ul c6emsam Ha
HauLy Mo4Ky pA6HOMEPHO CO 6cex HanpaeneHuti cgepvl. Onu, smu 36€30bl, HA PA3HOM PACCMOAHUU U
Kadx#coas u3 HUX umeem pasuyro MOWHOCMb, HO UX OECKOHEUHO 8 TI000M Hanpasienuu cgepol, U CYyMMAapHblil
nOmMoOK 3Hepauu 6ydem gvipasHusamvcs. Mol 6yOem umems UMEHHO MY, KA3A8ULYIOCS HEGEPOMHOU
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KapmuHhy, - Hd chfcawo Mo4YKy npocmpancnea Bcenennoii puepeus nl?uxodum omHocumeilbHO pA6HOMEPHO

CO 8cex Hanpasnenul cgepol.

Ecnu srce meneps npedcmasums, 4mo Ha KaKux-mo 006vbekmax npupoost 60 Beenennoil npoucxooum
u3JIyyeHue pasumayuoOHHOU dHepeuu 8 popme, HeOOCMYNHOU HA Ce200Hs Haulem)y HenocpeoCmeeHHOMY
HaOI00eHUI0, MO KapMuHa HUCKOILKO He USMEHUMCA. Dmo usiydeHue 6yoem npuxooums 8 Kaxcoyio mouxy

PABHOMEPHO CO 8cex HanpasieHull cgepul.

Yuratens. — Eciu 6 npupode, Ha KAkux mo 00bekmax npoucxooum usiyyeHue HegUOUMOU Ham JHepeUuU 8
MAKUX 2UAHMCKUX MACUMabax, o HaIuduy KOmopou 8 Kaxcoou moyke npoCmpaHcmea ce200Hs Ham
3aa6nsem HaAyKd, Mo Mbl OOAHCHBL DU 00BEKMbl GUOENb.

Buoemv onocpedosanno, ubo moeoa 8 npupooe 001x4CHbL CYUWeCmeo8ams 00beKmul, 20e Mamepus
00JHCHA HEOOBACHUMBIM 0151 HAC 00PA30M Ucyesams!

ABTOD. — Omom eonpoc Bac nyeaem?

BeHoO3Hasa KpoBb npupoabl

Ecmu anemenmapHas Hacmuya He npedjvzem, HO npoyecc.

IIpoyecc nepexoaa epagumayuoHHOU SHEPTUU B 21eKMPOMASHUMHYI0, TO HaM IPEACTOUT U NPU3HATh, YTO
JACKAOIAsl HAC TEIJIOM U CBETOM

INEKMPOMAZHUMHAA IHEP2UA ECTh
6€HO3HAA KPOBb NPUPOOBL.
[Tpu3HaTh, 4TO MO apmepusm TPHUPOIBI TEUET
2PABUMAYUOHHAA IHEP2UA.
Ho 4o Torna ecthb cepoye tipuponsl, u rae ono? OHu?
I'ne Tonku Beenennoii?
I'ne ryast ee koTJibI?

I'ne, yept noGepu, 6ecHyeTcst TO aJI0BO IUIaMsl, 0 KOTOPOM MBI YK€ CTOJIBKO HACIBIIIAINCh OT
Mpe/ICTaBUTENEeH KOHKYPHUPYIOIIETO MUPOBO33PEHHUS?

Pusnyeckas popma usnyveHus

. [22] . .
Bce 6b110 GBI XOPOIII0, TOIBKO OMBITHBINA «BOJTHOBHK» YK€ IMPOCEK, YTO aBTOP CO CBOCH np000IbHO

60/1HO1U YIIJIOTHEHUS Cell B TYXKY. [I[po0onbhas 601Ha NEPEHOCUT B MPOCTPAHCTBE HE MATEPHIO, a COCTOSIHUE
MaTepHH, a yAapHasi BOJIHA €CTb BOJIHA npodoabHas. Eciau pomon ne yacmuya, a KBaHT (MIPOCTPAHCTBEHHO
orpaHUyYeHHas nopiuus) chepruueckoi IpoA0IHLHON BOJIHBI, TO OH HE TOJKEH YHOCUTh MaTEPHIO, COTJIAaCHO
’K€ yTBEPAMBIIMMCS B HAYKE TEOPUSIM OH €€ YHOCUM.

«...usnyuenue, ucnyckaemoe CoaHyem u npoxoosuyee uepes npoCmpancmeon, COOepIHCUM IHEPSUIO U
noamomy umeem maccy, Conanye u 8ce uznyyarouue 36e30bl mepsarom Maccy 8cieocmeue usiydenus» [33,
179].
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Dunwmenn.

Huuero He ocTaercs cupsiieMy B JIy>)Ke aBTOpPY, Kak CHOBa oOpamiathest K ['erento, Kk ero npeocTepexeHnIo

23]
O HEOTPEICNIEHHOCTU OecKkoHeuHo manvix , - [12, 346].
Ecnu npoonpHas BoJIHAa MaTEPUIO CPeNibl HE MEPEMEILAET, TO UTO Y HAC €€ B TAKOM CiIydae nepemeujaem?

Bor, mHanpumep, anbda — u3nydeHue, 3/1ecCh BCe MOHATHO, TOTOK aTOMOB, - 3TO MEPEMENICHNE MaTepUH B
npoctpanctie. [1o aHanoruu nepemeniaroT MaTepuio U GOTOHBI (pa3 ATo y DUHINITEHHA TOTOKU Yacmuy).
Bce uro y Hac nmepemeniaeT B IpOCTPaHCTBE MAaTEPUIO, ITO MEPEMEILEHUE B POCTPAHCTBE Yacmuy, - BCE
JBUKYIIUECS TeJla, BKIIYast ra3bl M AKUAKOCTH, BCE 3TO MOTOKHU YaCTHUI] BEIIECTBA, TOJIHKO MPEACTABIEHHOTO
B PA3JIMYHBIX arp€raTHbIX COCTOSAHUAX.

To KC, UTO npOdOJZbHa}Z 60JIHA He nepemewaem mamepuro Cpeabl, MMPEACTABIIACTCA DJICMCHTAPHO
MMPOCTBIM U MOHATHBIM, - OUCHb JOCTYITHBIC aHAJIOTHH. XPGCTOMaTI/If/'IHHﬁ npuMmep, - 36yK KoJOKoOJ1A.
3BYKOBBIG BOJIHBI ITPCACTABJIAIOT coOoi CPEMCIICHUC npOdOﬂbelx BOJIH BO3MYHIICHUA BO3/1yXd, HO HE
CaMoOro Bo3ayxa. BepHeTCSI CHUCTCMaA B paBHOBECHUC, 3aTUXHCT 3BYK, KaXKJiasd MOJICKYJIAa BO3JlyXa OCTAHCTCA Ha
TOM K€ MCCTC.

Wnu apyroii npumep, - 6pocaeM Mbl B BOJY KaMYIIIEK, MO BOJE PACXOAATCS KPyraMH BOJIHBI, - Kakue?
[IpononbHbIE, MU TIOTIEpEYHBIE?

[24] . o
B (1)I/I3I/IKG, Hag0 OTMETUTHL , 3TO 0COOKBIH ClIydan, TaK Ha3bIBACMbIC N0OBEPXHOCNIHblE 60JIHbl, MOJICKYJIbI

BOJIBI COBEPIIIAIOT KPYTOBOE IBIKEHUE, HO TTIABHOE HA YTO HAM HYXKHO 0OpaTHTh BHUMaHUE B
CYILIECTBYIOIIEH TEOPUH TaK 3TOOMCYMCmaue npoooibHo20 NEPEMENIEHUS MacChl BOJIBI (BCIIE]T 32 BOJIHOM).
Yro xe Torga nepemeraercs? Ilepemenaercseosmywyenue cpenbl, €€ BbBI3BaHHOE BO3MYLIEHUEM
HepagHogecHoe cocmosinue. BepHercs cuctema B paBHOBECHE, Bee (Kaxaast OpLUs BOAbl) OCTAHETCSI HA TOM
JKE MECTE.

Ho npucmotpumcs kK 3ToMy ciyyaro, - a 4TO €clid OpocaTh «KaMyIlIeK 3a KaMyIIKOM» IT0Ka HE BBIPACTET HaJ
BOJIOM KaMEHHBIM XONM (JIET ATaK 3a IBECTH, OXKaIyH, ynpasumcs ). Kyaa yiuia ObIBIIast Ha MECTe X0JiMa
Bona?

Bce 310 pe3ynbraT CyMMUPOBAHUS «0eCKOHEYHO MAAblX » NPOOONbHbIX TIEPEMEIIEHUN, KOTOPBIMU MBI
0OBIUHO MpeHeOperaeM, KOTOPbIMU MTPeHEeOperaeT 1 Hallle MPOMKMCAaHHAs B HAYKE TEOPHsl, XOTS B
MPAKTUYECKHX TEJISIX 3TUM JCHCTBUTEIHHO IMOYTH BCET/Ia MOKHO TPEeHEOpEUb.

Bort oH TOT camblif ciyyail, KOraa koiuuecmeo nepexooum 6 Kauecmeo , - T, YT0 €CTEeCTBEHHO IS
MaJioro, /uist 00JIBIIOTO TPUBOIMT K JIOKHBIM BBIBOJIAM.

B cBOMX BBIYMCICHUAX MBI YaCTO OmbOpacvléaem OecKkOHeYHo Malble, U 3TO IPaBOMEPHO, HO... JI0
OTIpe/IeNICHHBIX MpeesioB. IMEHHO ¢ 3TUM MBI TOJILKO YTO CTOJIKHYJIUCH. IMEHHO 00 3TOM U TOBOPUT
I'erens. la, mo 1pyromy noBofy, HO CyTh Ta XKe€.

Ewme npumep, - HaJ HAMU IPOHECHIACh YO0apHAas 80JHA OT CBEPX3BYKOBOIO caMmoyeTa. JTo
npoooabHas BOJIHA, HUKaKUE TaM B 3TOM BOJIHE MOJIEKYJIbl BO3/lyXa «BBEPX-BHU3» HE OTKIOHSIOTCS, - TIO
BO3YIIIHOM Cpe/ie «IPOKATHIBACTCS €€YNI0mHEeHUe.

U 31ech ¢ yaapHOH BOJTHOM MEpEeMEIAeTCsi COCmosHue BO3IYIITHOM MaccChl (€€ YIJIOTHEHHUE), HO HE cama
BO3/yIIIHAs Macca, - MPUIET BO3IYyIlIHAs Macca B paBHOBECHE, BCE OCTAHETCS Ha CBOMX MecCTax Y Hac, TaKUM
00pazom, OBIII0 1P0O0IbHOE TIEPpEMEILICHHE MOJIEKYJT BO3/lyXa, - @yAa-CIOAa».

A menepw Npyroieapuamnm, - a 4TO €CIIU PACCMOTPETH Ty K€ CAMYIO YAapHYIO BOJHY B BO3/IyXe, TOJIBKO
HCTOYHUKOM €€ OyJIeT 83pbig?
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3anymaiitech, UnuTaTenb, He ObLIO JIM Y HAC TPU B3PhIBE KAKOTO-HUOYAb «KaMyIKay, KOTOPBIA XOTs ObI B
becKoHeuHO MAblX BEIMUUHAX, HO TOOABISIET K «Mamepuu cpeobl» BHEITHION JJIS CPEbl MATEPHUIO, U ITY
cpedy «pa3IBUTACT», BBI3BIBASA NP 00 0OIbHOE NepeMeujenue 6 npOCmpancmee mamepuu 6030yxa?

Yero yx 31€Ch TAHYTb, - ObUT «KaMyILIEK».

B3pei6 HaunHaeTcs (Kak M BOJIHA HA BOJIE) C BOPAaChIBAaHUS B «MATEPHIO CPeibD» MOPLUHU «B3PHIBUATOTO
BEIIECTBa». B IpOCTpaHCTBEHHOM OTHOLIEHUH 3Ta «BOPOIIEHHAs) MOPLHS €CTh BEIUUUHA OECKOHEUHO
Mmanas (B CpaBHEHUH C IPOCTPAHCTBOM CPEJibl), HO CTOJIb JIU MaJlbl OCTEICTBU?

B3pui6 - 3TO cMeHa arperaTHOro COCTOSIHUS BEIIECTBA, a TNIOTHOCTh MaTepUH IPU MEPEX0/Ie U3 TBEPAOTO
COCTOSIHUS B Ta3000pa3HOE U3MEHSETCS] Ha HECKOJIBKO MOPSIIKOB.

Bo3bmeM BelecTBO co CpeHEN MIIOTHOCTBIO 3eMIHU = 5,5 2/ea . TLIOTHOCTB *e Bo3ayxa — 1,292/n. (siutp,
He ca). UToGbI YMEHBIIUTE TUIOTHOCTD BEIIECTBA, HMEIOLIETO CPEIHION IIOTHOCTh 3MIIH 10 IIOTHOCTH
BO3/yXa, HaJI0 00beM ero yBeJnyuTh B 4263 paza, - 1 1uTp yBenauuuBaercs B 00beMe 10 XOpouIen
aBTOMOOMIJIBHOM LIUCTEPHBI!

. VYyecTs enie KpaTKOBPEMEHHOCTh B3pbIBa U TEMIIEpaTypy (KOTopasi pe3Kqysenuuum oovem
,.«'/ ’ \\‘i 3TOM «BOPOILIEHHOH B Cpe/ly» IIHUCTEPHBI ra3a u dasiieHue B HeM), - BOT 4TO (hopMuUpyeT rnpu
L ﬁﬁ‘ | B3pbBIBE MaTepHAIbHbIN HOCHTENb M SHEPTHIO yIapHO! BOJHBL. BOT Kakast MaTepus BOHIET

\ " MepBOHAYATBHO B COCTaB ()OPMHUPYIOIIETOCS YILIOTHEHHS YAaPHON BOIHBL, - 6H e W H A 0I5

o cpedvl mamepus.
Buewnana 0ns cpedvl IHepzua I1aCT UMITYJIbC U IBHXKCHHUIO BOJTHBI.

B npocTpaHCTBEHHOM OTHOLICHUH 3TOT «KaMYyILEK» B3PHIBYATOrO BELIECTBA Pa3/IBUHET B MECTE B3phIBA
BO3AYIIHYIO MacCy TakK, 4TO KOTJa OHa MPHUJET B PABHOBECHOE COCTOSHUE, «OTOABHHYTHIE OT IIEHTPa»
MOJIEKYJIbl BO3/1yXa Ha MECTO YK€ He BEpHYTCH, -3aHsamo ! Tam 000CHOBasIach ObIBILIAS PAHEE «8H e ULH A
0711 cpeOvl», HO CTABILIAs TENEPh yacmbvio cped sl MaTepus, BOPOIICHHAs Ty/1a «KaMyIIIKOM) B3PbIBYATOIO
BEIIIECTBA, KOTOPBIN B pe3yJibTaTe B3phIBA 3aHsJ POMAIHOE IPOCTPAHCTBO.

Ecnu y Hac B3pbIBBI IPOUCXOAT HEMPEPHIBHO, KaK, HAIIPUMED, OUEpeib U3 aBTOMATHUECKOI0 OpYy U, TO
3TH J00aBICHUs] MaTEPUU K MATEPUU CPEbl MPUMYT OuUCKpemHblil, HO Henpepbl 6Hblll XapaKTep

Cnocobom dce 6blpaGHUBAHUA NIAOMHOCIMU Mamepuu 8030VUHOL MACCHl, A COOMBEMCMBEHHO U
nepemeuwjeHuUsA 6 NPOCMPAHCMEe MACC Mamepuu 6y0ym 8 SMoM Cyyae np00oabHble yOapHbLe
60JIHBL YN OMHEH UL, KOMOPble AKKYMYIUPVIOM 8OPOULEHHYIO 8 cpedy NOPYUI0 Mamepuu U pasHocam
(«pazma3zvieaiompy) ee no NPOCMPAHCME).

YeMm y Hac JI0 CUX MOp HayKa pacroiarajia no 4actu «(pu3ndeckux GopmMmmamepuanibHo20 Hocumens
INEKMPOMASHUMHO20 U3TyyeHus: (CBET, TeI0)? DTO nom oKy MEIbYalIIuX Yacmuy, - QOmoHO8.

C 4eM MBI ceifuac, ¢ KaKUMH aHAIOTHUSMH, CBSI3bIBaEM «(OUBNIECCKYIO HOPMYMAmepuaibHo20 Hocumers
epasumayuonnou snepeuu? C epagumonom, - TOM ke caMmol vacmuyeu (euie 6osiee Menpyaniei), - x
MBI CETOJIHS TIBITACMCS «ITOMMAThY, TEIEePh yKe U Ha JHe balikana.

Hackonbko HecocTosITeNbHA ATAaHAI02UA JIETAIIEN Yacmuybl 1151 MATEPUATBHOTO HOCUTEIS N3ITyYCHHUS,
TOBOPUT TOT (haKT, UTO pelieHne MpoOIeMbl He CTparuBaeTcs ¢ MecTa, pa3Be JIMIIb, B CTOPOHBI abcypaa. 31o
U €CTh Ta camasi CUTyauusi, o0 Kotopom ['ereib roBopur, -

«He cnpasunace ¢ memaghusuxou u kpumuxouy [12, 321].

B epEBOJAC C I'CreJICBCKOIo, - 00bsCHeHUA IMOM) HE HAULIU.
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Bbiiep:kuBaeT M KPUTHKY MOJIOKEHHE, KOT/Ia B KaXKJI0W TOYKE TIPOCTPAHCTBA NEPECEKAOmcst nymu
JETSIINUX ¢ OECKOHEYHOTO YNCIIa CTOPOHY acmuy (M3ITydeHUE 3BE31T), U IMU UX «BCMpedu» He OCMABIsIIom
Ha Hux creoa?

JIBmKymuecs Tena; MOTOKU JETAIIMX YaCTHUIl (METbYalIIIUX TEJ); MOTOKHU KUJAKOCTH U rasa (Ta xe, Mo
CYyTH, COBOKYNHOCMb 4aACMUly, HO B UTHOM arperaTHOM COCTOSTHUH ), BOT CIIOCOOBI ITepEMEIICHHUS B
IIPOCTPAHCTBE MACC MAaTEPHUH, KOTOPBIMH PACIIOJIaraeT COBPEMEHHAs HayKa.

B apcenane Hammx NnpeacTaBiIeHUN 3TO 10 CUX IIOp eduHcmeeHHble KanOUuOamyl HA BAKAHTHBIE MECTa
«huznuecknx bopmmwamepuanbrblx Hocumeneu uznyyenuti, NoJl KOTopble Hay4Hasi MbICIb YK€ ThICSYEIEeTUs
IBITAETCSA MOJOTHATH CIIOCOOBI EPEMEIIEHUS B IPOCTPAHCTBE YHEPTUHU (B TOM YHCIIE U HEBUAUMOM ISt
Hac).

EcTh Bce ocHOBaHWMsI 100ABUTH K 3TOMY CIIUCKY euye 0OUH CHOCOO nepemMeuieHus mamepuu 8
npocmpancmee, - RPOOOAbHAA YOAPHAA 60JIHA YNIOMHEHUS, KO20A ee UCTNOYHUKOM 6I51emcsl
63pbl6.

ABTOp B IaHHOH CBSI3U IMPOCTO HE MOXKET HH YIIOMSHYTh pa0OThI IPOPECCHOHATBHOTO a3POAMHAMUKA,
I.T.H., mpodeccopa MAU Cepres Byparo.

«/[na onucanus 3aKoH08 pacnpocmpanerus ceema NOJIHOCMbIO NPUMEHUMA 80JIHOBASL MEOPUs.
Totieenca ¢ 0OnuM ymounenuem: 8 kauecmee 80J1H08020 PpOHMA OOJIHCEH 8bICIMYNAMb PPOHM YOAPHBIX
ceemogwvix 6oany [6, 72].

((HO—GHOMMOM)/, Cc6em 60CNPURHUMAENMCA YEN06EUECKUM 2llA30M Yepes nepenad anﬂeHuﬂ,

obpazytowutics 8 sghupe npu nepexooe uepes c8emosyro YOapHyo 80JIHY 8 HANPABIEeHUU HOPMATU K ee
nogepxunocmuy [6, 71].

«...c6em 00yclo6eH pacnpoCmpaneruem YOapHvlX C6emosulx 60H 6 d¢upe. ...JIyuu ceema
npedcmasnaom coboli cemelucmsao npsamvlX, HOPMAIbHLIX K (PPOHMY c8emo8blX YOapHbuIX 80IH. HmeHHO
YOapHwvle 80IHbL COOMBEMCMEYIOM NPeOCMAasIeHUAM O KOPNYCKVAAPHO-80IHOGOM Oyanusme céema. OHu
061a0arom 3anacom HepeuU U KOIULeCmeoM OBUNCEHUS U MO2YM nepedasams ux npensamcmeuro. Bmecme
¢ mem yoapmwie 80JIHbl OMPANCAIOMCSL OM NOBEPXHOCMEU, NOOBEPIHCEHbL UHmMepdepenyuu 1 Oudparyuu.
OHu He umerom Maccol NOKOsl, MAK KaK He Cyuecmeyiom ene ogudxcenusn» [6, 9J.

C. bypazo

YpapHasa BonHa n ee cBOMCTBa

Mpel Hacnaxkaemcsl, ocsizas JETKUM BETEPOK, - ITO IEPEMELIEHUE BO3yIIHON MacChl, HO OHO HE
COIPOBOXAaeTcs 3ByKoM. He Bcsikoe Bo3MyIlieHHE B BO3/1yX€ BbI3bIBAET 3(PPEKT 3ByKa, U Mbl C 3TUM
CTAJIKMBAEMCSI IOCTOSIHHO.

MBI 1bIIIMM, HO HE CIBIIINM, a 3TO HEMPEPBIBHOE MTEPETEKAHNE BO3AYyXa. be33ByUHO MapAT NTHIIBI,
0€e33By4YHO IPOIUIBIBET HaJl HAMU KpacaBell CIIOPTUBHBIN IUIAHEP C pa3MaxoM KpPbUIbEB B JIECTKH METPOB.

Bcesikoe Bo3MyIieHNe, BBI3bIBAIOIIEE MTEPEMEILIEHUE BO3AYIIHBIX MacC HAUMHAETCS B YIIPYToil cpesie, Kakon
U SIBJIIETCS BO3AYX, C MOBBILIEHUS IJIOTHOCTA MaT€pPUH, HEMOCPEICTBEHHO BOCIIPUHUMAIOIIEH UMITYJIbC
JBUKEHUIO. DTH JIOKAJIbHbIE HAPYIIEHUS INIOTHOCTU MaTepUU CPe/Ibl BHIPABHUBAIOTCS POCTHIM
MepeTeKaHreM BO3/yXa B HalpaBJIEHUU MEHbIIEH MII0THOCTU. HO Beab U pacnpocTpaHeHHEe 3ByKa €CTh
BO3MYIIIEHHE BO3/yXa, B UeM ke 3/1ech Aeno? Kakoe MuzepHoe BO3MYIIIEHHE BO3/1yXa IPOUCXOIUT, HAIIPUMeED,
KOTla Mbl TOBOPUM IIEMOTOM, B CPABHEHHUH C TE€M, YTO MPOU3BOUT TUIAHEP, HO LIETIOT MBI CIBIIINUM, TIJIAHED
— HeT.
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910 6633By‘{HO€ MNEPETCKAaHUC (06TeKaHI/IC) BO3yXa 6yz[eT A0 T€X IOp, IMOKa UMITYJIbC IEPEMECIICHUTIO

05.01.2017
JIOKAJIbHOW BO3IYIIHON MaccChl B cpejie OyIeT MEHBIIECKOPOCMU 38VKA, - €CIMeCMEEHHOU, GHYMPeHHe
npucyueti 6030yuiHol macce (ra3o0Boi cpejie) npedenvHol cKkopocmuy PaCpoCTPaHEHUsT BO3MYILICHUH.

C JOCTIKESHHEM ATOM CKOPOCTH JIOKAJIBHOC YINIOTHCHHUE BO3/1yXad, CO3/J1aBaCMOC€ ICPCaAaBaCMbIM
BOS,Z[yIlIHOfI MacCC UMITYJILCOM JIBUKCHUSA, HC CMOKCT YIKC BbIPABHUBATLCS (BO BCAKOM cCJIy4dac, - Bnepez[)

IMPOCTBIM IIEPETEKAHUEM BO3AYyXa, - CCTCCTBCHHAA IJIA BOS)IyHIHOﬁ MacCChI IpEaACIbHas CKOPOCTh
BbIPpaBHUBAHUS INIOTHOCTH Y7KC IMPCOJ0JICHA, U SHCPI'Ud UMITYJIbCA MEPCXOANUT B SHCPIrHUIO CKATUSA BO3AyXaA.

ObpazyeTcst npodonvbHas yoapHas 60iHa YINIOTHEHUS, IEpeMeIaloieiicss ¢ BHyTpEeHHE NpucyIen
BO3yXYy (Ta3y) mpenenbHONH CKOPOCTHIO PACIIPOCTPAHECHHS BOSMYIIICHHIA, - CKOPOCTBIO 3BYKa. DTYOApHYIO

60J1Hy MBI U BOCIPUHUMAEM KaK 38K, IaXKe €CIIM 3TO BCETO JIUIIb MIETIOT.
Ecnu ecTh 3BYK, a 3T0 BO3MYIIIEHHE, PACTIPOCTPAHSIOIIEEC CO CKOPOCTHIO 336 M/C, TO ATOPO00IbHAS

yoapHas eonna. Ecny Bo3MyIIeHHE UMEET CKOPOCTh MEHBIIIYI0, TO 3ByKa He OyieT, Oy/aeT BbIpaBHUBAHUE
HapyIIEHHON TJIOTHOCTH MPOCTHIM MEPETEKAHUEM MAaCcC MATEpPHUH, - TAK U3 TPYObI HECIIBIIITHO BHITEKAET ras.

IIpodonvHnas yoapnas 6onna yniomueHus B CIUIOIIHON YIIPYro# cpene 001afaet J0BOJbHO YHUKAIbHBIMU

CBOWCTBaMHU.
OTME€YaEM MBI U JId Ira3a, 1 )KI/II[KOCTGI\/'I, " 1A TBepI[I)IX TCII. HI/IKaK y>1<e

1. Cxkopocmb yoapHoii 601HbL 8 0OHOPOOHOU Cpede NOCMOAHHA. DTO
3J1eCh HEe 00OUTH TOTO (haKTa, YTOOAHHbIU (heHOMeH ommeyaem Mol U 015

ceema.
2. Ilpu nepeceuenuu 60Hbl NPoxX00am Opye yepes opyed, 6e3 KaKux

Aub0 U3MeHeHul.
Bb1 MHOTO HaiiieTe 3TOMy (PeHOMEHY MCTOJIKOBAaHUN M MJUTIOCTPALIMI B CIICIIMATIbHON JINTEpaType, - BOT,
Harpumep, u3 dHIuKIoneanu [38]. Ha pucynke npencrasiieH eme GeHoMeH nHTephepeHITny (HATOKEHHUS)

BOJIH, HO MbI 3/ICCh HAa HCM HC OCTaHaBJIMBACMCH.

JlocTaTouHO BIpoueM, NOCMOTPETh, KaK IUIBIBYT IO TJIaJH IBE YTOUKH, YTOOBI HaBCeTAa
3aIIOMHHUTH 3Ty YHUKAJIBHYIO CIOCOOHOCTH MPOJIOIBHBIX BOJH, - NPOXOOUMb Opye uepes

opyea 6e3 Kakux-mo usmeHeHutl.
He oTcytcTBHe 11 3TOTO CBOKCTBA, - npox00ums opye uepes opy2a 6e3 KaKux-mo
U3MeHeHUll, - CTAJIO B CBOE BPEMsI HEMPEOI0JIUMBIM MPENSITCTBUEM JIJIsI KOPITYCKYJISIPHOM

L]
-
1
]
-
-

teopuu cBeta VMcaaka HeroTona?

«...Meopusi C8emosblX Hacmuy He MO21a 0amb OMEembl Ha 80NPOCHl, NocmaegienHvle ewe 1 ykom u
Toticencom. nouemy 06a nepecekarowuxcs nomoka ceema He gzaumooeticmayiom? » [38, 62].

3aBepimasi 3TOT HEOOBIIONH Pa3roBOp 00 YHUKATHLHOM CBOMCTBE MPOJIOJIBHBIX BOIHAPOX0OUMb Opye Yepes
yKe

opyea b6e3 Kakux aubo usmeHeHutl, OCTaeTcs OTMETUTD, YTO
«Kk cepeoune XVII cmonemusa o ceemosvix 1yuax Ovlio U36€CMHO, YMO OHU NPU

nepeceuenuu He giusom opye Ha opyea» [38, 58].
U, naxoney, - ougpaxyus, - cnocobHocmvb 02paAHUYEHHO20 YUACMKA B0THOBO20

@ponma ocubams npensamcmaue u 3ax00UMs 8 €20 2e0MempPU4ecKyio «meHbsby,

€CThb C60liCcMB0, KaK aBTOp cOOMpPaeTCs MOKa3aTh, JeKaIlee B cCaMoil pupoie

‘///_\\ yIapHOM BOJIHBI.
[110THOCTh MaTEpUH B BOIHE 3HAUUTENLHO (HA OPAIKH) HPEBIIIAET
IJIOTHOCTB OKPY3KaIoIIeil cpe/ibl, HO OHA HE MOKET BLIPABHUBATBLCS HHU BIEPE/, HM HA3aJl, - IIPOAOIbHAS
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BOJIHA «3axaTa» MCKIY ABYX IIPErpan.

BrIpaBHMBaHUIO IIJIOTHOCTH BIIEPE] MELIAET YK€ JOCTUTHYTAs MPEIeIbHas CKOPOCTh PACIIPOCTPAHEHUS
BO3MYILEHUHN B Cpe/Ie, BBIPABHUBAHUIO IUNIOTHOCTH HA3aJ| MPENATCTBYET MHEPLUS IBUKCHUS YILIOTHEHHOU
MaTepuH, 3aJJaHHas IOPOKAECHHBIM BOJIHY UMITYJIbCOM OT SHEPTUU B3PbIBA.

EnuHcTBeHHAas BO3MOXHOCTD BHIPAaBHUBAHHE IUIOTHOCTH B IOJJOOHOM BOJIHE 600K, 8 CIOPOHbI, YTO HAM
HarJITHO U IGMOHCTPUPYET pacIuupsitomasics chepuiyecku o Mepe MpoABHKEHHsI yAapHas BOJIHA, B
KOTOPOH HUKAKHX «IBIP» HE 00pa3yeTcs.

bnarogaps 3ToMy CBOWCTBY BhIpaBHHUBAHUS IUIOTHOCTH B INIOCKOCTH CaMOM BOJIHBI ITPOJIOJIbHAS BOJIHA
«J1aTaeT AbIPbD» OT MPEMSITCTBUH, - TAJOHBIO OT 3ByKa HE 3arOPOUIILCSI.

Ecmu xe (prHT BOJIHBI TCOMCTPHYCCKHU OI'PaHUYCH, TO 3TO XKE CBOMCTBO ITO3BOJISICT BOJIHE IIPOHUKATH B
€ro rcOMCTPpUICCKYIO «TCHb». Bor IMOTOMY MBbI CIIylIacM H3-3a yIjia, 0OCTaBasiCb B HCBUANUMOCTH.

Hugppaxyus oTMeHaeTCs Uy C6€mMo6biX 601H, - KaK BCE-TaKU KCTaTH 3/1€Ch MTOJICIOPHE CO CTOPOHBI
MaTeMaTuKH, 3By4allee U3 ycT Mpo(hecCHOHAIBHOTO a3pOANHAMHUKA!

«Ypasnenue ghponma 6o1HbI UMeem 0OUH U MOM dHce U0 KAK O/ INeKMPOMASHUMHO20, MAK U 05
38YK06020 nonsay [26, 42].

B. Casuyx

Judpaxius CBETOBBIX BOJIH B CPAaBHEHUH CO 3BYKOBOM BOJIHOM HUYTOXHO Maja, HO 3TO HE
[IPOTUBOPEYUT JIOTHKE, YUUTHIBAsE CKOPOCTh 3ByKa, KOTOpasi B CPAaBHEHHUH CO CKOPOCTBIO CBETA B TOM K€
CTECIICHH «HUYTOKHO MAJIa.

[TorcTHHE TOMBKO JIUIITUB MPOCTPAHCTBO MATEPUAIILHOCTH MOYKHO OBLIO HE 3aMeYaTh TaKUX ITyOOKHX
aHAJIOTUH B PACTIPOCTPAHEHHUH 3BYKOBBIX M CBETOBBIX BOJIH.

dPusnyeckue ¢popmbl B3pbLIBOB

B3pbi6bi MOTYT OBITH BBI3BaHBI HE TOJIBKO MEPEX00M BEIIECTBA U3 TBEPJOTO COCTOSHUS Brazoo0paszHoe. B
apceHalie IpUpOJIbl e1le U MPOLECCHI, 1€ COAEPKAHUEM B3pbIBA SIBJISETCS CMEHA HE arperaTHbIX COCTOSIHUM
BEIIIECTBA, a nepex 00 CaMoro gewjecmea (MaTepus B COCTOSTHUU HaNOOJBIIETO CKATHs, - ['erenb)s unoe
cocmosinue, - COCMOAHUE HAUDONbUWE20 pacwupernus (Tak I'erens xapakrepusyetigup).

Kaxas npu sToM Beiienutcs sueprua? € = mc?

Kakue yoaphuvie gonnbl OyayT co3naBath MoI0OHBIE B3PBIBBI?

CoBceM He aBaHTIOPHO MpeEAIoararh, 4To yaapHas BOJIHa MOKET IpUOOpeTaTh MpU 3TOM U
ceepxceemogyrw ckopocmup!

JIOJDKHBI JK€ TAe-TO B IPUPO/IE CYIIECTBOBATH YCIOBUS, TI€ AJIEMEHTapPHBIC YACTHIIBI TEPSIOT
YCTOMYHMBOCTb, U IPOUCXOAUT UX AHHUTHIISILUS, - TIOJTHBIN Mepex0/l MaTepUU U3 COCTOSIHUS BEILIECTBA B
COCTOSIHME CBOEr0 HauOOJIbILIEro pacliupeHus?

Yro Tam y Hac, K IpUMepy, NPoUcXoauT B «UepHoil apipen?

ﬂwanexmqecxwe CTyneHun K UCTOYHUKY rpaBmtTauum

file:///D:/%D0%9C%D0%BE%D0%B8%20%D0%B4%D0%BE %D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/PAPA/Tips/%D0 28/49



05.01.2017 dunocodus rpasuTaunm

HamM ObLI10 HUYETr0o HEM3BECTHO O npupoaec MaTCpruaJIbHOIO HOCUTCIIA I'PABUTAIITUOHHOT'O U3JIYUCHUA, HO
CCJIM MBI ITPU3HACM, YTO B BHGMGHTapHOﬁ JacTUuC NporuCxXoauT NCPeEXoa rpaBUTAllMOHHOTO U3JIYUCHUS B
QJICKTPOMATrHUTHOC, TO UCPE3 U3BCCTHBIC XAPAKTCPUCTUKHU IJICKTPOMAIHUTHOT'O U3JITYUCHUA MBI ITOJIYHaCM
BBIXO/] HAa XapPaKTCPUCTHUKHU U3JITYUCHUA cpABUMAUUOHHO20.

HpCIIHpI/IMeM JKC MOIIBITKY HE «U3MblUUIAs cunomesy, a JINIIb «3a210616451 3d 2OpU30HmM peailbHo
()ocmueHymoeo» COMKAMb X0Mb HEMHO20 MO CAMOU AIMA3HOU cemu,

«8 KOMOPYIO Mbl 8600UM JIH0OOU MAMEPUAT U MOILKO IMUM Oendem e20 noHamHuimy [14, 21].

Tecenw.

1. Mamepuanvuuiii Hocumensb FPABUTALIMOHHOIO U3ITYYEHUS.

«Buvixoosiueey Hecet Ha cebe meyaTh « Bxodsue2o» v, 10 MEHbIIEH Mepe, 10

\ f «uzuueckou hopme» MaTEPUATLHOTO HOCUTEIIS U3ITyUICHHUS DIIEKTPOMATHUTHOTO MBI
"H*ﬁ" MOXXEM CYJIUTh O «huszuueckoli hopmey MaTEPUATBHOTO HOCUTEIS TPABUTAITAOHHOTO
- 'z' \:* U3ITy4eHUS. ITO HE MOXKET HU OBITh HUYEM MHBIM, KaK TOJIBKO TEMU Ke

nPOOONbHBIMU YOAPHBIMU 60NHAMU YNAOMHEHUs MAaTEPUU, HO UM IO LUM U
CBEPXCBETOBYIO CKOPOCTH pacHpOCTpPaHEHUS.

2. @uzuueckas ¢popma rpaBUTOHA.

Cammme 9 I'pasumon, - keanm (OPLKS) TPABUTALIIOHHOTO U3Ty4YEHUS
¥ €CTb HE Yacmuya, a KaK ¥ KBAHT DJIEKTPOMArHUTHOIO U3/1y4YECHU
€CTb IPOCTPAHCTBEHHO OTPaHUYEHHAs (YTO MOXKHO CIENIaTh TOJIBKO
VCI0BHO) nOpUuUA chepuueckot yOAPHOU 60AHbL YNIOMHEHUS
Mamepuu, PaCIPOCTPAHAIONIAACI OT UCTOYHHUKA CO

ceepxceemoaoﬁ CKopocmbio.

B anemenmapnou wacmuye npon3oiaeT IUIIb NaJIeHUE CKOPOCTH IPAaBUTOHOB, IPUXOSAIINX B
JAHHYIO TOYKY CO BCEX HampaBiieHU# chepbl 10 ceemogoi. J10 eCTeCTBEHHOM, BHYTPEHHE PUCYIIEH
MaTepUaIbHOMY KOHTHHYYMY KOCMOCa CKOPOCTH paclpOCTPAHEHUs BO3ZMYILEHHH

3. Qusuueckasn popma MCTOUYHUKA 2PABUMAYUOHHO20 U3TYUEHUS.

/,--"**-\. Hcmounuxom epasumayuoHno2o uziyierus, TOCKOIbKY €ro MaTepHalbHbIM HOCUTEIEM
/ SIBIIAETCS NPOO0IbHAA Cheputeckas yOapHas 60JHA yINIOTHEHUS MAaTEPUH, SIBIISIETCS 83D bl 6.
l' [Tporneccrl OBITHS KOCMUYECKIX O0BEKTOB, SIBJISTFOIIUXCSI HCTOYHHKAMH TPABUTAIIHOHHOTO

N,

"'\-w....-*/ U3TYYEeHUs] UMEIOT B3PhIBHOM XapakTep.

HI[?I AUATICKTUYCCKU K UCTOYHUKY I'paBUTAllMHU, MBI IPUXOJAUM K COTpACACMOMY B3pbIBAMH KOCMUYCCKOMY
06’LeKTy, KakKk O6OHO‘le ((C6paCLIBaIOIJ_[eMy» BO BCCJ]CHHyIO CBOIO0 MACCy B BUAC THT'AHTCKHUX BOJIH

YILUIOTHCHUSA MaTCpUU.

Hanomuuwm, 4to 1711 Toro, 4ro0bl B 3¢upe 00pa3oBanack yJapHas BOJIHA YIIJIOTHEHHS, UMITYJIbC €€
JIBYDKEHUIO JI0JKEH OBITh HE MEHEE CKOPOCTHU CBETa, MHaYe BO3HUKAIOLIEE JIOKAIbHOE ITOBBILICHNE
IUIOTHOCTH 3¢upa OyIeT BHIPABHUBATHCS MPOCTHIM €T0 NMEPETEKaHUEeM B CTOPOHY MEHbBILEH MIOTHOCTH

(Bmiepea v B CTOPOHBI).

Kaxue B3pbIBBI JOIKHBI COTPSICATh IIPU 3TOM 3Be31y!
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MOH_IHOCTL OTHX B3PbLIBOB B CPABHCHUHN C TCPMOAJACPHBIMU B3PbIBAMU Ha 3B63I[3.X IIPOCTO HECOIIOCTAaBHUMa,
TCOPCTUYCCKH OHA AOJIKHA MPEBOCXOAUTH UX NPUMEPHO B TOM K€ COOTHOLICHUHU, KaK CHUJIa KITPHUTSXKCHUS
COJ'IHI_IGM 3emnu MMPEBOCXOAUT CUITY HABJICHUA €TI0 SJICKTPOMATrHUTHOTO U3JIYUCHUS Ha 3eMJ'II-O, - OTO NIopAAKa

1013 (mecsiTh TPUIUTMOHOB) pas.

B APCCHAJIC €CTCCTBO3HAHMA TOJILKO OAWH BUJ B3PBIBHBIX ITPOLCCCOB, COMMPOBOXAAIOIINECS BBIACIICHUCM
OHEPIUu B HOI[O6HBIX MaCI_HTa6aX, - 3TO BBICBO60)KI[CHI/IG MMOJTHOH OHEPIrvu BEUICCTBA IIPU MOTEPE
yCTOﬁ‘lHBOCTH JIEMEHTAPHBIMHU YaCTHUIAMU BEIIECTBA, UX KAaHHUTWIALAN).

Ecnu mpome (1 HayuHeit), - moBepsTe, ['ocnona, I'erenb 3To camasi BRICOKast Hayka! - Ha 3TUX MPUPOIHBIX
00BEKTaX JOJKEH IMPOUCXOIUTH TIOTHBIA TIEPEX0,T MATEPUN U3 OJTHOTO COCTOSIHHS B Ipyroe. M3 cocTosHus
BellecTBa (MaTepusi B COCTOSTHUM €€ Hauboabuie20 cixcamus) B COCTOSIHUE Iupa (MaTepusi B COCTOSHUH €€
HauboIbLUWE20 PACUUDEHUSL).

TonbKO IPU 3TOM MPOUCXOAUT IOJHOE BHICBOOOXKIEHHE KOHIICHTPUPYEMOM B BEIIECTBE SHEPTUH —

£=mc2

[Touctune B hopMupoBaHUM MOJOOHBIX YAAPHBIX BOJH B MIPUPOJIE PEATBHO MTPOUCXOIUT MEPEXO]] OT
OECKOHEYHO MaJIbIX BEJIMYUH (TUIOTHOCTh MaTEPHH) K OECKOHEUHO OOBIITIM.

OTHBIHE STHM KOCMHYECKUM «I[yHAMI» CYXJIE€HO IPOHU3BIBATh BceneHHyo, 4ToObI Yepes3 IeCATKU
MWIIHAP/OB JIET 3aKOHYUTH CBOE ObITHE «OpbI3raMmu» 3JEKTPOMAarHUTHOTO U3TYUYEHHUs JIEMEHTAPHbIX
YaCTHII.

MOo3KHO MONBITaThCA BOOOPA3UTh (XYI0KHUKH HAPUCYIOT) OUCTHHE HEBOOOPA3UMBIH KOCMUYECKHIMA
00BEKT, COTPCaEMBbIi B3pHIBAMH U COPACHIBAIONINK yIapPHBIMU BOJTHAMH OJTHA 32 IPYTOi CBOIO 000JI0UKY.

W xak HeHachITHas IJI0TKa Moxxuparomas MaTeprur0 KocMoca, JIsd KOTOpOﬁ u 3Be3):[a, u IIna"era — Bcero-to
JIMIIIb HAa OJHWH T'JIOTOK, - TAKMM B MCTOJ0JIOTUH T'erens MPpEaACTABIACTCA

nepsoasurareab [Ipupoasr.

Kak Tonbko IIpupoaa MoxeT Takoe CKpbITh?

YepHasa gbipa

Hazpa()y no acmpoqbu3u7<e 3A0YHO NOJIYYUIU MUYUSAHCKUE eBAHCENUCTbL MYIHC U IHCEHA Ban
Hmne 3a ookazamenvcmeo moeo, 4¥mo 4epHvle ablpbl umerom ece xapakmepHovle npusHaxKu

aoa>[1, 113].
An ByxOunnep.

IIpomyy Bac, UuraTenb, CHUCXOXKICHMI, HO COBPEMEHHBIE BapHaluu ¢ «HepHON ABIPOID)
MPEJICTABIISIIOTCS aBTOPY. .. «YepHOoi Mypoi». UTO TaM CTaHOBUTCS C Matepuei, - 3To Borpoc. Ho To, uto
OHa TaM C)KMMAeTCs B OJIHY TOUYKY, - 3TO HE OTBET. DTO HE3HAHUE TUATIEKTHKHU.

«‘lepHa;I AbIpa» €CTb «qepHHﬁ AMIUKD», - IPOLECC YHICIT TyAa, Kyda HET JOCTYIIAa SKCIICPUMCHTY, U KyJa
MOKCT IPOHUKHYTH TOJIBKO MBICJIb.

Ho Ham u3BecTHa I/IH(I)OpMaI_II/IH Ha «BXOJC» U HA «BBIXOACH.
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e Hawm ussecmmno, - B «4epHYIO OBIpYy»Ucue3aem MaTepus KOCMUYECKUX MACC 00JIaJalolUX KOJIOCCAThbHON
DHEPrUEH JTBUKEHHUS.

e Ham uzsecmmno, - B OTKPBITOM KOCMOCE, T. €. BOKPYI' «YePHBIX ABIPHNOABNACINCA QHEPI'uA HCU3BCCTHOI'O
HaM BuJa, HO II0 MaciTadaM cormocTaBuMasi ¢ TOﬁ, YTO UCYEC3acT B «qepHoﬁ ABIPEC».

e Hawm neuzgecmmno, - xak B 3T0M «HepHOM SIIKMKE» COBEPLIAECTCS MPOLECC NPE0Opa30BaHMsI MEXaHUYECKON
SHEPrUM JBWKYILENCS MAaTEPUN B Ty, YTO MOABIISAETCSA B OTKPBITOM KocMoce? HensBecTHa nmpupona
MaTEepUAILHOIO HOCUTENS YHOCAILETO ITY «UCUE3H)8ULYIO» DHEPTUIO.

Ho «ucdesnyeutlyio» - TOJIIbKO U3 Hauleco noJjid 3perusl. MaTepI/m, KaK U SOHEPTUsi He ucduezaem, - 3TO a36y1<a
HAYKH, - OHA JIMIIb IEPEXOJUT U3 OJHOTO COCTOAHUA B APYyroe

[25
Mpel ipuaymanu  , - cocumMaemcs 8 0OHy mouky, - Touka, KCTaTH, U pa3MEpOB HE UMEET.
5 [26]
«B 0bvl0ennotl scuznu makue smuono2uu , COCmMasaauue NPUSULE2UI0 HAYK, CUUMaim mem,

Ymo OHU ecmb, - masmonoauetl, nycmot 6onmosteuy [11, 87].

«...K YeMy Ympynrcoams ceosi makum 00vbsCHEHUEMY ... NOYeMY «He OMKA3bIBAIOMC S OM MAKO20
00bACHeHUs. U He o2panHuuusaomcs npocmoimu paxkmamuy [11, 90].

[ecenw

Cee pPXbpecTeCTBeHHasA CKOPOCTb

CBeT, 5EeKTPOMArHUTHOE U3JIyUEHHUE B 11€JI0M, 00JIaJal0IINUe B MPUHIIUATIC JIJIST IPUPOABI aHOMATbHBIM
CBOMCTBOM MOCTOSTHCTBA CKOPOCTH aHAJIOT ce0e HaXOMAT JIMIIb B CKOPOCTH 3BYKa. ['a30Bas cpena, B KOTOpOi
MIPY ONPEECIEHHBIX YCIOBHUSAX BOZHUKAIOT CBEPX3BYKOBBIE MOTOKH, SIBJISIETCS, MOXKATYH, € IMHCTBEHHON
cdepoit, rae HaleMy BOIPOCYy MOKHO HANTH XOTh KaKue-TO aHanoruu. [Iporiecchl n3ydeHsl 31eCh yKe B
JTOBOJIBHO BBICOKOM CTENEHU U MHTEHCUBHO OCBAaMBAIOTCS HA MIPAKTHUKE.

BosbmeMm mpumep, Kor/ia ra3 ¢ OnpeeIieHHON CKOPOCThIO TeUET Mo TpyOe, - KAKUMU METOJaMH MOXKHO
YBEJIHUYUTH CKOPOCTh? VX /1Ba, N3BECTHBIX KAXKJOMY IIKOJIbHUKY, - YBEJIMUCHHUE JaBICHUS HA BXOJE, TN
YMEHBIIICHNE AHaMeTpa TpyOsbl.

PaccmaTtpuBaem BapuaHT, KOT/Ia JTUaMeTp TPyObI MOCTOSTHHBIH.
VYBenuuuBaeMm J1aBJIeHUE, - CKOPOCTh TEUCHUS Ta3a yBEIHMUYUBACTCS.

TonpKko mpoIiecc 3/1ech He JIMHEHHBIH, - 3aKOH Mepexoa KOTUYeCTBEHHBIX N3MEHEHUN B Ka4YeCTBCHHbBIE U
351eck o cede aeT 3HaTh. [lo Mepe yBennyeHus: CKOpocTH KapTHHA B3aUMO3aBUCUMOCTH JaBJICHUS U
CKOPOCTH TMpETepIieBaeT CYIIECTBEHHbIE U3MEHEHUS, - BCE OOJIbIIE C KaX/IbIM 3TAllOM TPeOyeTCsl YBETUUCHUS
JIABJICHUS JIJISl IPUPOCTA CAMHUIIBI CKOPOCTH, B KOHIIE KOHIIOB, IPH TOCTHYKCHUH OKOJIO3BYKOBBIX CKOPOCTEH
KaXKIbIH, CAMBI{, YTO HA €CTh MUHUMAJIBHBIN 1Iar, TpeOyeT yKe MPOCTO TUTaHTCKOTO MPUPOCTa MOLTHOCTH
KOMITPECCOPOB.

Ho u mpu 3TOM npeo1ofieHue CKOPOCTH 3ByKa BCE PAaBHO He MPOUCXOIHUT, KaK ObI MBI MOIITHOCTh
KOMITPECCOPOB HE yBenuuuBaiu. [Ipu onpeneneHHol (KpUTHIECKOI ) BEIIMUMHE JABICHUS MTPOIIECC
3aKaHUMUBACTCS «HOMNAdHCEM», - COPOCOM JABJICHUS Yepe3 KOMIIPECCOP B OOPATHOM HAMPABICHUH, U
OCTAHOBKOMW JBUTaTEIIA.
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[Tpu TpaAMIIMOHHOM METO/IE YBEIMYCHUSI CKOPOCTHU 3BYKOBOH Oapbep OCTAaeTCs HEMPEO0JIUMBIM.
[Tpobnema ObLTa pemeHa co31aHueM COILIA C PACIIUPSIOMIUMCS CEYCHUEM, - TaK Ha3bIBaeMoe conio Jlasans.
Ero mMbl MOkeM BUIETH KaK COTIAa PAKeT-HOCUTENEH KOCMUUECKUX Kopadyiel. 31ech Hac 0KHUIaeT HACTOSIIIHIMA
napaooxc, - CMeHa Memooa yseiuierus CKOpoCmu Ha smane npeoodoieHuUss NOMOKOM CKOPOCMU 38VKd, -
MIPEOI0JICHIE 3BYKOBOTO Oapbepa MPOUCXOAUT HE B YCIOBHSIX AAbHEHIIIETO MOBBIIICHUS JaBICHUS B
MMOTOKE, @ HA0OOPOT, B YCIOBUSIX PE3KOTONAOCHUSI OABNEHU.

EEERRER

L J

Fue. Conno Tasana

Tekymuii ¢ 0K0JI03BYKOBOIM CKOPOCTBIO MOTOK, MOMA/Iasi B PACHIMPSIIONICECs] CEYCHUE, TIPETEPIIEBACT PE3KOE
NaJICHUE JTABJICHUS M MTPEOJI0JICBACT 3BYKOBOM Oapbhep, B IaIbHEUIIIEM HKE ITAIl 33 3TAllOM YBEITUUHNBACT
CKOPOCTB JIO TeX TI0p, MOKa JaBJICHHE B IOTOKE MPEBBIIIACT JAaBICHUE OKPYKAIOIICH CPEIIbL.

Cnoco0 AOCTHIKCHUSA CBCPX3BYKOBBIX (CBer’beCTeCTBCHHBIX JJIsA CpCI[LI) CKOpOCTCﬁ MO3BOJIACT OUCPTUTDH
HEKOTOPBIC YCIIOBUA UX JOCTHIKCHUA:

® THUTaHTCKOC JaBJICHUC B IIOTOKEC,

® TJIonaaaHue IMOTOKaA B YCIIOBUAX PACHIUPAOMICTOCS COILIA.

T /
—t— .
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[Toaenemme HRLOTWIECA K WCHOD eHEED T IIOITA JATTEE IIOTOKA B
COTmo ¢ PaciE A NTHRICA ©eHEHEERT

Teopuil, 00bACHAIOMNX MPUUYUHBI IPEOIOJICHHS TIOTOKOM CKOPOCTH 3BYKa B corie JlaBais aBTopoM He
00Hapy’KeHO, HO MPSMO Ha MOBEPXHOCTH JISKUT 0OpETEHNE KaXKIbIM KBAHTOM IIOTOKA BEKTOPA YCKOPEHUS
IIPY TONAaHUU B COILIO C PACIIMPSIIOIIUMCS CEYEHUEM. DHEPIus CKaToro rasa, 10 3TOro 0ecroyie3Ho
pacxo0BaBIIAsCs B JaBIEHUHN HA CTEHKU TPYyOBbl, TeTeph NnepepacnpeiessieTcss Ha MpuJaHue yCKOPEeHus
KBaHTaM ras3a B KaXJ0i TOYKe MOTOKa.

1\ Hymaercs, 1 coruia JlaBaist eCTh OCHOBaHUS TOBOPUTH O HAJIMYUU TIOJJOOHOTO
MEXaHu3Ma «pas3roHa» U yAapHbBIX BOJIH, KOI'/1a UICTOYHUK UCTEYEHUs ra3a UMEeT

/—_\ ] [2_7]
m «B3PBIBHOU XapakTep» .

Ho oGpatumcs k «YepHoit apIipey.

TYI[a, HC UMC BbIXOJa, YCTPCMIIAIOTCA TMTAHTCKUC MACChl MATCPUH, - KAKUC K€ TaM OOJIKHBI JOCTUTAThCs
BCINYHNHBI INIOTHOCTHU U ,Z[aBJ'IeHI/IH? Ho u onn BCAb HHYEM HC OIPAHUYCHLI. FI[C, Ka3ajaoChb 6LI, CIIC OXKHUAATh
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BO3HUKHOBEHUS YCIIOBUI1 OoJiee G1aronpusTHBIX Ul IPEOI0JICHUs U3lTyuyeHreM ckopocTu ceera? O yem
MO>KHO C OIPEJIEIEHHOCTHIO TOBOPUTH?

Cusia Ha HC6OCBO)IC TUTraHTCKas 3Be3,[[a.

N3 tex, uro peakocts s Beenennoi. MiMena Bosiei citydasi THTAHTCKYIO Maccy, @ BMECTE C HEU U
TMTaHTCKHUE CHJIBI TATOTEHUS, YTO U ChITPaJio B €€ Cy/1b0e POKOBYIO poiib. CHIIBI TATOTEHUS «BTATHBAIII B
3Be3/1y MacChl MaTEPUH OT CaMBbIX OTJAJIEHHBIX OKpauH, IPUPOCT Macchl Bce Oosee u Ooliee yBenuunBall
CHJIBI TATOTCHHA, PACTIPOCTPAHAA UX BIIMAHUC HA BCC Ooiee JAJICKHUC O6J'IaCTI/I, - 3363;[31 roriajia B yCJIOBUA

CaMoNoJIeP:KNBAIOIIErocsl, OIHOHANIPABJIEHHOT 0,
HeoOpaTUMOro npouecca.

Ve noaxonuna 3Be3nia K pyoexy, Ipu KOTOPBIX CKOPOCTH «CTEKaHUS» MaTEPUAIbHBIX Macc
NpUOJIMKATICH K CKOPOCTH CBETA, - IUTAHETHI M 3BE3/Ibl MCUE3aI B €€ HEHACKITHOM upeBe. OHa yke mapuia
BO BcenenHoil, BoJjomnaaoM HU3Bepraia MOTOKU JIEKTPOMArHUTHOTO U3JIy4€HHUs, CBETOBOE JaBJICHUE
CTaHOBHJIOCH BCE TyOUTENBHEH, U BAPYT. .. pacmasia Ha Hehocgooe, - TIoracia, ucuesia u3 MpupoIbl, -
ocTajach TOJILKO BOPOHKA, Ky/ia BCE TaK ke Mcue3aeT MaTepusl.

O KakMX Ka4eCTBEHHbBIX U3MEHEHUAX MOKHO FTOBOPUTH HA ATOM, - IPEAKPUTUYECKOM OTPE3KE OBITHS
3Be3/bI 10 €€ MpeBpalleHus B «YepHyIo AbIpy»?

Pacmem naomuocmo 36e30ui.

MpbI TOBOPHM, YTO CHJIBI IABJIEHHUSI, CO3/IaBa€MbI€ BO BHYTPEHHHUX 00JIACTSAX 3BE3/IbI TEPMOSICPHBIMU
peaKHI/IﬂMI/I CHUHTE3a HE MOFYT HpI/I TAaKuX Maccax HpOTI/IBOCTOHTB cuJliaM TpaBHTaHHOHHOFO cXxarus, U 3TO
BBepraer 3Be3/ly Ha MyTb koartanca. Ho 4To Takoe 3TH «CHJIbI JaBJIEHH », KAK HE CHJIbl OTTAJIKUBAHUS
MeXay HykiioHaMu? Te camble, 4TO HE Ial0T CIUTHCS MAaTEPUU B OJHY TOYKY, OCTAHABIIMBAs HYKJIOHBI B SIIPE
aToMa Ha paCCTOSIHI/II/I B CO6CTB€HHLIﬁ ,Z[I/IaMeTp. FpaBI/ITaI_[I/IOHHOC CXXaTHe HE B COCTOSAHUU HpGOIIOHeTL 9THU
CHJIBI TaXKe TP MPOXOoKaAeHUe 3Be370 sTana «Benbimku CBepxHOBONY». He B COCTOAHNU «CMATHY,
pa3pylIHTh siipa aTOMOB.

Ho KOTraa-ToO M 3TOT JTall 6y,Z[CT JOCTHUTHYT, JOCTUTHYT HeI/I36e>KHO, CCJIN POCT MACChI 3B€3IH:I
KOJMYCCTBCHHO HEC OIrpaHUYCH.

31ech, Ha IPEAKPUTUYECKOM OTPE3KE CHKATHUSA, MBI HE TOJIBKO MOXEM, HO M JTOJKHBI TPOrHO3UPOBAThH JTaIl,
KOT'JIa 2JIEMEHTapHbIE YaCTULIbl 8elyfecmea HAYHYT mepsams YCMouyu80Cmy, a 3T0 3HAUUT TEPSITh hopmy, -

[28]
nocjeiHee, 9YTO OTJIMYAET YACTHIIBI BEIECTBA OT 9¢hupa, arpudyTOM KOTOPOTO SIBISIETCS XA 0 C

Teno 6YI[6T 06pequ0 9BOJJIIOLITMOHHUPOBATH B HAIIPABJIICHUN CAUHOI'O «CT'yCTKa» MATCPpUH, TOJIBKO JIS
XaocCa COBCPIICHHO HEBAYKHO, ITOTYIIC OH U «ITOKHIKEY.

31ech BCTYyMarT B cUily (DakTOpBI, paHee He MPUHUMABIIINE y4acTus B Urpe. Panbiie aneMeHTapHas
yacTula (COBOKYITHOCTHU 3JIEMEHTaPHbBIX YaCTHI] — IJIAHETHI, 3B€3/1bl) CO CKOPOCTHIO CBETA CTPEMUIIUCH K
HeHTpYy «YepHOo# AbIPbI», - TENEepPh TH MACChl MATEPUU MPEACTOUT OCTAHOBUTH, 3aTOPMO3UTH CKOPOCTh OT
300000 xM/cek. 10 HYJIs, - HABCTPEUY UM MUATCS TaKHE K€ MacChl MaTEPHH, M C TAKOM ke CKOopocThio. Kyma
MOJKET NIEPEUTHU 3Ta TUTAHTCKAasl SHEPTUS KaK HE BNIOMHOCMb U OdgaeHue.

Kakwue ¢3p b6t OMKHBI TP ATOM COTpsicaTh 3Be3ay?

Kakue yoapnsie 6011 b1 TOTDKHBI TOPOKIATHCS MOTOOHBIMU B3pHIBAMU?
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TpyaHo gasxe HATH apryMEHThI TOMY, YTOOBI PU CTOJIb TUTAHTCKOW MOIIHOCTH B3PHIBOB CKOPOCTH
YAApHBIX BOJIH HE MPEOJI0JIEBATIU C8eMmM 06020 Oapbvepa, - ECTECTBEHHON CKOPOCTU PAaCIIPOCTPAHEHUS
BO3MYIIEHUH B 3pupe?

U 3peck MBI cTalTKMBaeMcsl CO 3HAKOMOW KapTUHOM.

YHocsmuxcst T YepHO# IbIpbI skl BOJIH YIUIOTHEHUS IPUOOPETAIOT XapaKTep MOTOKA UCTEKAIOIIETO U3
COIIA C PACIIUPSIOIIMMCS CEUCHHEM.
Csoeobpasnoe
cepuueckoe conno Jlasans

CKOHCMPYUPOBAHHOE CAMOU NPUPOOOIL.

i MoskHO ero paccMaTpuBaTh Kak CBsI3Ky coren JlaBans, crenamu
KOTOPBIX SIBJSIETCS COCETHNE TIOTOKH, - T€ CaMbI€ YCIIOBHUS, TIPH KOTOPBIX MPEO0IEBACTC 36YK0B01 bapbep,
- €CTECTBEHHAs! CKOPOCTh PaCHpOCTPAaHEHUS BO3MYILIEHUI B BO3/AyXeE.

Korma B HOIIO6HI)IG YCJIOBUA MONIAAACT MOTOK ra3a, T0 OH Npcoa0JICBACT CCTCCTBCHHYIO, IIPCACIbHY IO
CKOPOCTB pacCIpOCTPpaHCHUS BO3My1H€HPII>i B I'a3¢€ - CKOPOCThb 3BYyKa.

Korna B AHAJIOTUYHBIC YCJIOBUA MOMAAACT SJICKTPOMATrHUTHOC U3JTYYCHHUE, TO MBI 6YI[€M MpoaoJIKaTh
YBEpPOBATh, YTO IMOTOK MATCPUHN UCUC3ACT, CKUMACTCA B OJITHY TOUKY.. .?

29]
ITo macce HCKOTOPBIC U3 «qCpHBIX ABbIP» MPEBOCXOJAT HAIIIC COJ'IHI_IC B MUJUJIMApAbl pa3

[agsaiite xxe, HuTarenp, CKa)keM MEPEKPECTICh, YTO MPEIIOJI0KEHUE O TOM, UTO MAmepust YHOCUMcs
«HeBUOUMOILY HAM OPMOTU U3y4eHUs, BO BCIKOM CiIydae, MeHee a0Cyp/aHO, YeM

cyucamue 6 00HYy mouKky?

Abipa B ropusoHTe
Ho mopmosza omka3zwiearom, ...coda,
A 2opuzonm npomaxuseaio ¢ xooa.
Buvicoyxkuii.

Jlo MoMeHTa Kostanca 3Be3/ibl ¥ IpeBpalleHus ee B «YepHyto IbIpy» y Hac ObU1006a TIOTOKA MaTepUH,
JBWDKYIIUXCS B IPOTHBOMOJIOXKHBIX HATIPABICHHUSX.

IlepBhblii, - TOTOKK MaTEepHH (B COCTOSIHUU BEIIECTBA) K 38e30¢ MO/ ISUCTBUEM CHII €€ TATOTCHHS. JTH
MOTOKH BCAYT K YBCIIMUCHUIO MACChI 3B63,Z[I>I " OaBJICHUA B €€ HEApaAXx.

Bropoii, - moToku Matepun (B COCTOSTHUH JIEKTPOMArHUTHOTO M3JIyYEHUs) CO CKOPOCTBIO CBETA 0O
36e300b1 (13 Hee). IMEHHO 3TH MOTOKH MaTepPUH HECYT HaM UHGOpMayuio.

JlaBieHue eciu OHO HUYEM HE OIPaHHUYCHO, IODKHO KOTAA-TO JOCTUYb OECKOHEUHO OOJBIINX BEITHUYHH B
CpaBHCHHHU C TEMU, UTO ONPCACTIAIN KECTCCTBCHHYI0» CKOPOCTh 3JICKTPOMArHUTHOTO U3JIYUCHUC, U
U3JIy4deHHUE IPH TAKUX AABICHUAX yXKE HE MOXKET ObITh €CTECTBEHHBIM, TOIBKO— C8EPXbECMeCNEeHHbIM.
[ToTok HcTekaromero u3 3Be3 bl N3TyYSHUS [IPEOI0JICBAET CBETOBOM IOPOT, ¥ BIACTh IIEPEXOIUT K HOBBIM
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3daKOHaM, - 3aKOHaM HCTCUCHHUA PACHIUPAIOIICTOCA COIlIA, - OHO «T'OHUT» CKOPOCTb UCTCUCHUA A0 TCX
TMTaHTCKHUX BCJIMYHWH CKOPOCTU I'PABUTALIMOHHOI'O BSaI/IMOI[eI\/JICTBI/Iﬂ, Haa KOTOPBIMH MbI CETOAHA U YCIICM
3aTBIIOK.

[ToTexna pexa rpaBUTALIMOHHON MaTepUH-IHEPTUU.
Bot onu cepaua IIpupoasl, 4To TOHAT KPOBB 110 €€ apTEPUSIM.

C nmpeogoseHreM CBETOBOro 0apbepa MpOnopLUUOHAIEHO CKOPOCTU PACTET U MPOHUIIAEMOCTb U3JIyUECHHUS,
M OHO YXOIHUT 3a TOPU3OHT BUAUMOCTHU. CraHoBuTCs HCAOCTYIIHBIM HAIllUM OpTraHaM YyBCTB U npn60paM, -
YXOAMT B Ty CAMYIO - «CKPBITYIO MacCy», Ty CaMyl0 «TEMHYIO MaTE€pPHUIO», B Ty CaMYI0 HEIYCTYIO IyCTOTY —
«pusudeckuii Bakyym». Ha HeOOCBOI€ TaeT M pacCTBOPSETCS B JIydax TUTAHTCKas Cylep3Be3/ia, - OHa craja
«YepHOH IbIpOiD».

Yro xe ganpie? MoXHO rajiaTe, HO y Hac ecTh aHajior. [locMoTpuM, 4TO MPOUCXOTUT CIIOTOKOM
IPEBBICUBILINM CKOPOCTb 3BYKa, - €CTECTBEHHYIO JI1 MAaT€pPHaIbHOIO0 KOHTUHYYMa CKOPOCTh
pacnpocTpaHeHus: BO3MYILEHUIN?

TopmoxeHue

Bce Topmosutcs. U ceepxzeykosas ckopocmo. JIomKHaA KeE OHA, B KOHIIE KOHIIOB, YIIaCTh J10
€CTECTBEHHOM, - 10 CKOpOCTH 3ByKa? U nomkHa, U ynajer.

He 6y,[[eT TOJIBKO OOBIYHOTO IIJIABHOTO YMCHBIICHUS CKOPOCTH, - MICPEXO/ K I[OSByI(OBOﬁ CKOpPOCTH

[30]
MpOUCXOoAUT OAHOMOMCHTHO , - HOCPCACTBOM CKadKa YNjiOmmneHus mamepuu.

Cmenenb npeevliierHuA ckopocmu 3ByKa Ijisk CKOPOCTHnocCie «cCKauka» 3HAYCHUA HE UMCCT, OHAa HAXOIUT
CBOC BBIPAXKCHUC B €0 «KMOLIHOCTH», - cmeneHu corcamus mamepuu B KCKa4YKe» YINIOTHCHUS.

«CKavoky yniomuenus mamepuy TOBOPUM MBI JJIS Ta3a, «C2yCmok» 3¢hupa, - HazpiBaeM (Ha3bIBAIH JI0
OWHIITEHHA) 37IeMEHTAapPHYIO YaCTHUILy, - HE Pa3JIMYHBIC JIX ATO BAPUAHTHI OJTHOTO U TOTO K€ MpoIlecca,
BO3HHMKAIOIIIETO MPH MEePEX0/Ie CKOPOCTH IMOTOKA, MPEBBIMIAIOIICH €CTECTBEHHYIO I MaTepHaIbHOTO
KOHTHHYyMa CKOPOCTb PaclpOCTPaHEHHUs BO3MYILIEHHUM, O CKOPOCTH €CTECTBEHHOM, BHYTPEHHE MY
MpUCyIen?

«®Pusnyeckan popmar» rpaBuTaLumn

«IIpespawerue npumsdicenus 6 ommankugarue u oopamuo y I'ecens
MUCMUYHO, HO NO CYMU 0elld OH 30eCb NPed8OCXUMUL NO30Heuuue
ecmecmeenHo HayyHvle omKkpoimusy [35, 211].

Dueenwc.

Brl yxxe nonsnu, Yurarens, B uem aeno? «lIputsskeHue» Ten HaJlo paccMaTpyUBaTh HA YPOBHE
AIIEMEHTAPHBIX YACTHII, TEJIA €CTh TOJIbKO UX COBOKYITHOCTH CBSA3aHHbBIE TEM K€ MPUTSKEHUEM (B 0OLIUX
yepTax). CBs3b 9Ta, HECCOMHEHHO, UIMEET B 3aBUCUMOCTH OT YCJIOBHI ee (POPMHUPOBAHUS T€ WIH UHBIE
OCOOEHHOCTH.

Korma mbl paccMaTpruBaACM SJIEMEHMAPHYI0 YACMUY)Y KAaK CKAYOK YNI10MHeHUA mamepuu MIpyu MMaaACHUA
CBerCBCTOBOﬁ CKOPOCTHU I'PABUTALITUOHHOTI'O U3JTYYCHU 10 €CTECTBEHHOM CKOPOCTH paCIIpOCTPaHCHUS
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BOSMyH_IeHI/Iﬁ B MaT€puajibHOM KOHTUHYYMC KOCMOCa — CKOPOCTH CBCTgd TO MHOT'HC (1)paFMCHTI>I KapTI/IHLI
MHpa nNpeaACTaroT B CBECTC, AMAMCTPAJIbHO IIPOTUBOIIOJIOKHOM TPAAULIUOHHOMY . MI/IHyC MCHJACTCA Ha IIIIOC.

Ha snemenmapnyro wacmuyy co Bcex CTOpOH Oasum HEBUIAMMOE HaM I'PaBUTALMOHHOE
U3JIy4eHUE, HO TaK KaK JJaBJIIEHUE CO BCEX CTOPOH pAGHOMEPHO, TO YACTHULIA OCTAETCA
o Henoo0B8UIICHOU B IPOCTPAHCTBE, - UMITYJIbCA K TIEPEMEILICHHUIO Y Hee HeT.

C npyroit CTOpOHBI 3JIEMEHTapHAas 4acTULA U3IY4aeT 80 6ce
»\ /d CMOPOHbL DIIEKTPOMATHUTHYIO SHEPTUIO, 0as/ieHue 3TOT0 U3ITyYeHHS
&*ﬁ TaKXX€ pasHOMepHO, U TaK K€ HE CO3/1aeT UMITyJIbca K nepeMenieHuo. 1
A AN B 9TOM CJIy4ae, TakuM 00pa3om, dIeMEeHTapHas 4aCTHUIIA OCTAeTCs B
MIPOCTPAHCTBE HENOOBUNCHOU.

HOCKOHBKy QJICMCHTAapHAasd 4aCcTula cTraOuIIbHA 110 MaccCe, TO 3JICMCHTAapHasd JIOTUKA IMOJACKA3bIBACT, UTO
macca npuxod;m;ux B JJICMCHTAPHYIO YaCTHIY B CANMHUIY BPEMCHU KeaHnoe 'paBUTAIIHOHHOTO U3JIYUCHUA
6YI[eTpa6Ha macce usnydaemsvlx KeaHmoe 3JICKTPOMAariuTHBIX.

Ho suepeuu 3TuX KBaHTOB pasuvimu He 6yOym, -
cKopocmu 'y HUX pasHble.

B sniemeHTapHOl yacThLe 6 npoyecce MopmModceHUs K8AHMOB U3LYUEHUs. 00 CKOPOCMU c6ema
cosepuiaemcsi paboma no cocamuro mamepuy, U SHEPIUs U3ITy4aeMbIX KBAHTOB Oy1€T MEHBIIE HA BEJINYUHY
SHEPIUU SKBUBAIEHTHOH 3TOH pabore. IMEHHO C 3TOi SHEpruei Mbl CTaIKHUBaeMCsl, KOT/a SJIeMEHTapHas
YyacTHlla TEPSEeT YCTOMYMBOCTh U 3aKaHYMBAET CBOW KU3HEHHBIN MyTh BHIOPOCOM KBAaHTOB
JJIEKTPOMATrHUTHOIO U3JIy4YECHHUS.

Ouepeus uznyyeHus d3JIEMEHTApHON YaCTUIIbl, TAKUM 00pa3oM, MeHbule, YeM BXOAIIasi B HEE SHEPTHUs
IPaBUTAIMOHHOTO U3JIYUYEHHUS, HO U 3TO MEHbILIE HE UMEET JJIsI MPOCTPAHCTBEHHON YCTOMYMBOCTH YaCTULIBI
HUKaKOr0 3HAYEHUSI.

DnemenmapHas yacmuya ommaikueaem BCE U BCSI BO BCE CTOPOHBI, HO OTTAJIKUBAET PAGHOMEPHO.
Kazanocs Obl, 3T0 ommankusanue TOMAKHO PACTIONOKHUTH dJIEMEHTAPHBIE YACTULIBI B IPOCTPAHCTBE
PpasHoMepHo, Ha OTMHAKOBBIX PACCTOSAHUAX. Tak Obl OHO M OBLIO, €CITH OBl DJIEMEHTaPHBIE YaCTUIIHI HE
MpUOIIKATUCh HUKOTAA IPYT K APYTY OJM>Ke ONpeAeNIEHHOTO PACCTOSHUSA, T/Ie HAUWHACT MPOSBISATHCS CaMO
UX COOCTBEHHOE BIIMSIHUE JPYT HA JApyTa.

-0 B----

CrouT 371eMEHTapHBIM YacTUIAM MIEPECTYIUTh 3Ty POKOBYIO IPAaHUILy COMMIKEHHSI, KaK MOSBIISAETCS
HaIPaBJICHUE, OTKYAA Ha HUX HUKTO HE JaBUT, WU JaBUT 3HAYUTEIILHO MEHBIIIE, YEM C IPYTUX CTOPOH, U
STHM HaNpaBJICHUEM KaK pa3 U SBISETCS MEPECTYNUBIIAS 3TY POKOBYIO UEPTY COMMKEHUIOpY2ds
9NeMEeHMAPHAA Yacmuyda.

DTa Jipyras 4yacTulla 3aKpbIBaeT COOOM MEPBYIO OT AaBJICHUS T'PABUTAIIMOHHBIX JIy4dell, Kak U IepBas
3aKpbIBaeT cOO0M Apyryro. Mexay yactuiamu GopMupyercs Kak Obl 3aTEHEHHBIH UMH KOPUAOD, -
«TYHHEJIbY», KaK 3TO CETOIHS MOJHO B (PU3UKE, TOIBKO 3aKPBITHIN JIJI1 TPAaBUTAIIMOHHOTO JTy4a.

Co Bcex CTOPOH JaBUT, a C OJTHOM HET, - MOSIBIISIETCS] UMITYJIBC K IPOCTPAHCTBEHHOMY IIEPEMEILIEHUIO
AJIEMEHTAPHBIX YACTHI] B HAIIPABJIICHUM JIPYT Apyra.

CtpemneHune
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«...OMmMAaIKusaHue A61semcsi COOCMeeHHoO AKMUBHOU CIMOPOHOU 0BUIICEHUS, d
npumsidicenue — naccusnouwy [35, 250].

OHrenbC.

DeMeHTapHas 4acTUIa CTPEMUTCS K APYroil 3JIeMEHTapHOU YacTUIIE KaK K MECTY, B KOTOPOM
rpaBUTALIMOHHAS SHEPIUS U3GTIeKAemcs U3 NPOCMPAarHCcmea 1 I03TOMY He MOKET Ha HEE «0agumby, -
OMmManKkueama.

Hanpasnenue, rje 3Ta 3HEPTUs u3blmMaemcs U3 MPOCTPAHCTBA JPYTOM AIeMEeHTapHON YacTHIe, Oy et
€IMHCTBEHHBIM, C KOTOPOT'O I'PaBUTALIMOHHBIN JIy4 He 6yoem 0asumb HA HIEMEHTAPHYIO YaCTHILy, He OyaeT
OmmanKueamo.

VYike pu HAJIMYMH B 30HE B3aUMOBJIUSHUS JIBYX 3JIEMEHTAPHBIX YaCTHUII TIOSABIISETCS HAIPaBIECHUE, CO
CTOPOHBI KOTOPOTO IPaBUTAIIMOHHOE JIABJICHUE HA AJIEMEHTAPHYIO YaCTHILy Oy/IeT OTCYTCTBOBATh, - 3TUM
HaIpaBlIeHUEM Kak pa3 u OyAeT Ta camasi opyeas snemenmapuas yacmuya. VX, Takux HampaBIeHHUM, MOXET
OBITh M HE OJIHO, a OOJIbIIIE, CTOJIBKO, CKOJIBKO 3JIEMEHTAPHBIX YACTHUI IIOTIAJI0 B KPYT B3aUMOBIIUSHUS.

{:;-h *-{::" BosHukarot COBOKYITHOCTHU I'PABUTALUOHHBIX ((TeHeﬁ», KaK COBOKYITHOCTH HaHpaBJ’IeHHﬁ,
B KOTOPBIX 3JICMCHTAPHBIC YaCTUUBI CTPEMATCA APYT K APYTYy rPaBUTAIIUOHHOC JaBJICHUC
K {:f 6y,Z[CT «TOJIKATb» YaCTUILIbI B TAHHBIX HAITPABJICHUAX.

COBOKYHHOCTI/I 3J'I€M€HTapHI)IX qacTung €CTb meia, U B CI/IJ'Iy TCX K€ HpI/I'-II/IH Me>1<z[y TEJIaMU, 6y,I[I) TO
YeNoBeK, WK 000 Ha 3emiie npeaMer, JIyHa, Harmpumep, Ha 3emiiei, HO €ClIi OHU HaXOJSIIMMHUCS B
npejenax rpaBUTAlMOHHOTO B3aUMOAECHCTBUS, TO MEXAY HUMU OyayT (GOpMUPOBATHCS CBOEOOpa3HbIE
«TPaBUTALIMOHHBIE TEHW», SKPAHUPYIOIIUE TeJla OT TPAaBUTALIMOHHOTO JaBJIEHUSI CO CTOPOHBI
B3aUMO/ICCTBYIOIIMNX TEJL

Tena B pe3ynbTaTe 3TOTO «IKPAaHUPOBAHUS) OyIyT TaK Ke, KaK U JIEMEHTAPHBIC YACTHUIIBl KCTPEMHUTHCSD
JIPYT K IPYTY, - 3TO U €CTh TO camoe, 4To yxke 200 neT neitaeTcst 00bsICHUTH [ erens.

«IIpumseusanue» npeocmasisiem coool HenooxXooauee 8bipaxdcerue, npasuibHee CKa3amy, 4mo
naanemol camu cmpemames k Coanyy» [14, 105].

Tecenw.

Bot OTKYJa, COI'JIaCHO rereyeBCKomn MCTOO0JIOTHH, 6epeTC$[ 9Ta CaMas «npeciosymasd Culd nPpUumAMNCeHUs),
KOTOpas, - KaK IpAMO-TaKu KPUYUT ITIOTOMKaM BEIIMYANIIINN B HUCTOPUN HAYKU OHUAJIICKTUK, - HE MOMHCem
ObImb HUYeM UHBIM, KpOME KAK crneocmeuem aa6]l€Huﬂ, ommaiKueaHuA.

«l'ecenb cenuanen oasice 8 Mom, 4Ymo OH 8bl8OOUN NPUMANCEHUE KAK BMOPULHBLIL MOMEHM U3
OmMmanKueanus Kaxk nepsuynozoy [35, 211].

Dneenwvc.

PaccmartpuBast ¢ JaHHBIX MMO3UIMH YK€ HAKOIUICHHBIN B (PM3UKE ONBITHBIA MaTepHa, He pa3 CTOJIKHEIIbCS
C KpacHOpeUnBOM MH(OpMaIel, ocTaBaBIIEHCs paHee MTPOCTO HEBOCTPEOOBAHHOM.

Onun npumep. B kunre «Bo3zBpamienue agupay» A. 3aka34uKoB Kak apryMEHT B I0JIb3Y CYIIECTBOBAHHUS
3¢upa NPUBOIUT JaHHbIE ONbITA, IJI€ UCCIEIOBAUCH KOIeOaHUsl MasiTHUKA:

«Mamemamuueckuil ananus noKazai, 4mo 6 KoNeOaHUsAX MasmHUKa RPUCYmcmeyiom nepuoovl 24
yaca («conneunwlily nepuoo epaweruss 3emau) u 24 waca 50 munym (ee «aynuwlily nepuod). Henwss oice, -
3asaensiem 3aKazuuKos (u asmop K Hemy HOJHOCMbIO NPUCOCOUHAEMCS), - DU Pakmbl 0OBACHUMb
enuanuem JIynvl uepes beamamepuanrbHoe NPOCMPAHCMBO).
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Ho oco6o KpaCHOPCYNBBIMU NPECACTABIIIFOTCA HUTUPYCMBIC B KHUI'C CJIOBA SKCIICPUMCHTATOPOB:

«Bo epems conneunoeo zammenus 30 uronsn 1954 2. niockocmo masmuuka pe3ko kaunynaco Ha 13,
«xax 6yomo Jlyna 3kpanupoeana (Boiaeneno MHOI — JL.D.) cunvr maecomenus Coanya» [18, 39].

CunbHOe B3auMogencTteme

«B 1060t obnacmu ecmecmeo3sHaAHUA, 0aXdce 6 MeXaHuKe, 0eadiom wmaz
snepeo Kaxcowvlil paz, ko2oa 20e-Hubyob u30aeisiomcs Om Cl08aCULA»
[35, 130].

DHTEeNbC.

['erens BoccTaeT, HECCOMHEHHO, HE IPOTUB «NPUMANCEHUA», - OHO OYEBHUJIHO, a IPOTUB €T0
HeecmecmeeHHo20 000CHOBaHUs. Teno «IIpUTATHBAEeT» T. €. COBEPILAET padoTy MO MEPEMELICHUIO B
IIPOCTPAHCTBE APYTOro TeJa, HO YHEPTHIO HE PACXOAYET, - Pa3Be ITO ecrmecmeeHHo? ITO IPOTUBOPEUUT U
OTIBITY U TEOPHH, - HApYyIIAIOTCs (QyHIaMEHTalbHbIE 3aKOHBI HAYKH, 3aKOHbI COXPaHEHUSI SHEPTUU.

['ereneBckas METOJONIOTHS AA€T HAM ecmecmeenHoe OOBSICHEHUE «Cuibl npumsiiceHusy. OT OTHOU, TAaKUM
00pa3oM, HEM3BECTHO OTKY/Ia OEPYIIEHCS «CHIIBD), MPOTHUB KOTOPHIX CTOJIh CAMOOTBEPIKEHHO OOpOJICS
['erenb, MbI n30aBIsIEMCH.

Ho I'erens He 3Han Mukpomupa. ...
A ecTecTBOUCIIBITATENN HE 3HAIU | erens. ...

Onu 1 B MUKpOMUD NIPUTALLMIIM 3TY «npeciogymyio cuny npumsdicenusy (I ecenv). CBOI0, KOHEUHO,
«coOcTBeHHYI0» (17151 MUKpOMUpa), HO 001IIee Y HUX €CTh, - 00€ MOSIBIAIOTCS HEM3BECTHO OTKY/Ia.

OTO0 cunvl npumsdicenuss MeXIy HyKIOHAMU, 00eCTIeYnBaIOIIUE YelocmHocmb amoma. Ellle X Ha3bIBAIOT
A0epHbIMU culamu, 1 B Hayke 0 MUKpOMUPE OHU OTHOCSTCSI K TaK Ha3bIBAEMOMY « CUTbHOMY

[31]
83AUMOOEUCMBUI0 )

YuraeM 0 «CUIBHOM B3aMMOJICHCTBUIY B OHIUKIIONCOINH, - « Asanra+». ®u3uka. Yacts rnepnas.

«SlnepHble cuibl, Oeticmeyrowue mMexncoy HyKIOHAMU 8 AMOMHOM A0pe, - NPOAGIEHUE IMO20
(cunvnozo — J1.@.) e3aumooeticmeus. 30ecb ono npumepno 6 100 pas cunvree 1eKMpOMASHUMHOZO. ...
Cunvroe g3aumooeticmeue KOpomrKooeucmayioujee - CoOomeemcmeaylouue Cubl 04eHb obicmpo yovieaiom
no Mepe ygenudeHus: paccmosanus medxcoy vacmuyamu. Paouyc oeticmeus cunbHblx 63aumooeticmsull

nops0Ka pasmepa HyKIOHA — 10713 cny [37, 266].

[Toaxoms ¢ mo3uIuii Ki1TacCUYeCKon (DU3UKH, MBI B L0EPHbIX CUNAX NPUMANCEHUS] CTATTKUBAEMCS ¢ KaKOH-TO
AK30TUKOH, C HECOOTBETCTBUEM «3/IpaBOMY CMBICTy». Kazanock Obl, uTo 37ech MeHseTcsa? Ta ke camas
«Tenb» 4TO M MEXKTy IUIAHETaMH, TOJIBKO TETIEPh 3TO HYKJIOHBI (MEJIbUalIIue Tea).

Ho ecnu Ha 607p1mux (CBOWCTBEHHBIX MaKpOMUPY) PACCTOSTHHUSIX C U3MEHEHHEM PACCTOSIHUS MEXKIY
TEIAMHU «CUTbL NPUMAICEHUA» MEXKIY HUIMHU U3MEHATCS B COOTBETCTBHHM ¢ 3aKOHaMu HproTOHa, TO Ha
PacCTOSIHUSAX CBOWCTBEHHBIX MUKpOMUpY (B Ipeaenax HECKOJIbKUX IMaMETPOB HYKJIOHA) U3MEHEHHUE 3TOTO
paccTOsIHUSA, HAIPUMED, HA AUAMETP HYKJIOHA MEHSET CHJIbI UX IPUTSHKEHUS YXKE Ha OpAIOK. BoT oHO rue
MPOSIBUIIO ce0s «CHIIbHOE B3aUMOJICHCTBHEY, - Ka3aJloCh Obl, HU C TOTO, HU C CET0, — 9K30THKa MUKpoMupa.

OTBeT 3ACCh, IPEACTABIIACTCA, HAJO HCKATh B CJIICAYIOIIICM.
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32]
M1 MMPUBOAUIN OYCHDb YCJIIOBHBIC CXCMbI, HC YUYHUTLIBAIOIINUEC BCC PCAINU . qaCTI/IHBI COKPaHUPYIOT»

APyr Apyra B O4YCHb Y3KOM KOPpHUAOPE, COOTBETCTBYIOIICM UX JUAMETDPY. Ho mbI 34€Chb HC YUUTBIBACM, YTO Ha
OTH K€ YaCTUIBI ITPOAOJIKACTCA JAaBJICHUEC I'PaBUTAllMOHHBIX J'Iy‘-ICfI nagaroniux Kak OBI

«nOO0 Yenomy.

Ha 601b1mux (cBOHCTBEHHBIX MakpoOMUpPy) pacCTOSHUSX U3MEHEHUE
paccTOsIHUA MEXy HYKIIOHAMU U3MEHSIET YIoJl B3aUMHOTO MEPEKPhITHS
MMHU IPaBUTALMOHHBIX CHJI AABJIEHUS (IaAI0IMX HAa YaCTHULIBI «IIOJ
yri0M») OyKBaJIbHO Ha BEIMYMHY OECKOHEYHO Mallyt0, KOTOPOil MOXKHO
MPOCTO MIPEHEOPEYb.

BosbMmeM juis mpuMepa paccTostHUE MEXAYy HYKJIOHaMH B 1 MeTp (Kak 3TO UMEET MECTO B YCIOBUAX
OTKPBITOTO KOCMOCA B cpeHeM it BeeneHHo). YBenuuuM (71 HarIsAHOCTH) HYKJIOHBI JI0 pa3Mepa
aneabCUHA U MPOIMOPIMOHATIBHO YBEJIMUKM HAIll METP, - PACCTOSIHUE MEXy HYKJIOHAMH-aNeIbCUHAMU
Oynet kak ot 3emuu 10 ComHIa.

['paBUTalIMOHHBIE JTyUH, AABSIIKE HA HALLY YACTHUILY «I10J YIJIOM» OYIyT IPU TaKUX PACCTOSHUIX
MIPAKTUYECKU MMapAUICIIBHBI IPAMOM COCIUHAIOICH LICHTPHI YaCTHLl. Y MEHBILH MBI 3/1€Ch PACCTOSTHUE MEXKIY
«aneJbCUHAMMW») HE TO YTO Ha «AIeJIbCHH», @ BIBOE U IaK€ B IECATH pa3, - U3BMEHEHHE YIJIa MEKy JINHUEH
COCAMHSIONIECH yernmpobl yacmuy 1 Ty4OM, IaBAIIMM Ha YaCTUILy «COOKY» OyJleT BETUUNHONU OECKOHEUHO
MaJon.

O oL =2

HO, TEM HC MCHECC, XapaKTCPp U3MCHCHUSA YyTIJia ICPCKPBITHUA YaCTULaMU queﬁ nagarmux Ha HUX «I10JQ
YIJiomM» € USMCHCHUCM pPaCCTOAHHA JAJICKO HC JII/IHGP'IHI:H‘/’I, HO DTa HelUHEeUHOCMb KaK pas3 v 3as4ABJCT O cebe
TOJIBKO Ha paCCTOAHHUAX CBOMCTBEHHBIX MI/IKpOMI/Ipy OcobeHHO OHa MMPOABJIACTCA, KOI'/la paCCTOSAHUC MCIKIAY
HYKJIOHAMH MCHCC I€CATKA UX JUAaMCTPOB, - BOT OHA I'’IC IpUTanjiachb, Ta caMas «mepay, Ipu KOTOpOI\/JI
KoJiu4decmeo NEPpEXOAUT B Kauecmeo.

B sToM nuana3oHe paccTOsiHUM, KaK MbI BUJIUM, U3MEHEHUE PACCTOSHUS MEXAYy HYKIOHAMH 8080€
MIPUBEJIET K U3MEHEHUIO IPUMEPHO 68060€ U yTJia B3aUMHOTO TIEPEKPHITHS UMU TPABUTAIIMOHHBIX JIy4ei, HO
CHJIBI TPAaBUTAIIMOHHOTO JIABJICHHS, TOJIKAIOIINE B3aMMOJICHCTBYIOIINE HYKJIOHBI B HAIIPABIICHUH APYT ApYyTa
BO3pacTalOT HE B apU(PMETHUECKOH, a FEOMETPUUECKON MPOTPECCHH.

CunTte3 aToMOB (MOJIEKYJI, KPUCTAIIIOB) OCYIIECTBIISIETCS. B IPUPOJIE TIOCPEACTBOMTEX K€ CHJI
«TATOTEHMS» , XapaKTEP H3MEHECHUSI KOTOPBIX HAa CBOMCTBEHHBIX MUKPOMHUPY PACCTOSTHHUSIX CYIIIECTBEHHO
MeHsieTcs. bpiio Obl HecripaBeITMBO HE BCIIOMHHTH 3/1eCh O Jlecaske , KOTOPBIi 3aKJIaAbIBAT OCHOBBI
MO00HOTO TOHUMAHUS TTPUPO/IBI.

ITo cratbe J>xelimca DBaHca «I'paButanuu B Bek ceeTay [17].
. [33
Jlecax B pabote «Icce Mo MmexaHndecko Xxumum» (1758) mpoBOIUT MBICITB, YTO CIETUICHUE MOJIEKY

(((XI/IMI/I‘ICCKOG CpO,I[CTBO») JOJIPDKHO 6BITB 06T>HCHCHO «TEM K€ MEXAHU3MOM, YTO U BCCMHUPHOC TAT'OTCHUC)
[17,17].

O‘leHB, CTOMJIO OBI OTMCTHUTB, FJIY6OK8. MBICJIb, TCM 6OJ'ICG, A TCX JAJICKHUX BPCMCH.

«OcHOBHOE SABJICHUC, HYXKIAIOIIECCA B O6T)$ICHCHI/II/I, OTO npumAMdNCeHue. Ilo HCCEDKy, IMPUTAKCHUC
Ha3bIBACTCH epasumayus, €CIJIN TCJla OTAAJICHBI APYT OT ApYyTra, UcyenjieHue (KOZQS’M}Z), CCJIM OHH
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comnpukacarorcsa. TakuM 00pa3oM, rpaBUTALIMS, KOTE3Us K XUMHYECKOE CPOJICTBO - 3TO ACHEKTHI €IUHOTO,
0osee obmiero spienus» [17, 17].

[TonaB B mo00HYI0 «IPaBUTALMOHHYIO JOBYIIKY», HYKJIOHBI JOJKHBI CTPEMUTENBHO «IOITATHUBATHCS
JpyT K APYTY U, Ka3aJloch Obl, HEMUHYEMOOOPEUEHBI CIUTHCS B €IMHOE 1IeJI0€, HO. .., Ha PACCTOSHUM OJHOTO
JInaMeTpa HyKJIOHA, IPUMEPHO PAaBHOE ISl BCEX MHOTOHYKJIOHHBIX aTOMOB, HYKJIOHBI IIPEKPAIIAIOT
CONMMKEHUE U OCTAHABIIMBAIOTCS, KAK BKOTIAHHBIEC.

Huuro, HUKakue CHIIbI HE MOTYT MX CABUHYTH OJIMXKe, axKe MPONs 4epe3 TOPHIIIO BCIBIIIKU
«CBEpXHOBOI» aTOM HE «CMHHAETCS», TPAHUIIA B OJIUH JUAMETP HYKJIOHA OCTAETCsl HEMPEOI0JIMMOM.

[Touemy? MBI TONBKO Be/lb IPUBOMIN JaHHBIE, UTO B 3TOM MOJ0XKEHUH (HA PACCTOSIHUU B
OJIUH TUAMETP HYKJIOHA) A0epHble CUNbl NPUMANCEHUs, OeliCBYIouue MeXcOy HYKIOHAMU
npumepro 6 100 paz cunvhee 31eKMpPOMASHUMHO20 OMMAIKUBAHUS HYKIOHO8 [37, 266].

UYro ke MpensITCTBYET TOI/1a CONMKEHUIO?
Llutupyem eme pa3 SHIHUKIONEIUIO:

«...}Z()eprze CUJIbl, KAK nokKkas3ajo ux nOCJzeOyiou;ee uszyueHue, He 6ce20a ABIAIOMCS CULAMU
NPUMAINCEHUS, BbISICHUNIOCH, UNIO Y HUX UMeenCAa «ommaiKueamelbHasl cepdueeuHa», uiu «Kkop» (CIHZJZ,

core — «cepoyesunay). [lpu paccmosnusax mesxncoy nykionamu r < 0,7*1 013 m. nawunaemes oomen
HOBbIMU HACMUYAMU — MAK HA3bIBAEMbIMU ©- U P- ME3OHAMU, BCLEOCMBUE Ye20 MeHCOY HYKIOHAMU
B03HUKAEM He NPUmsiICeHue, a Kopomkooeucmsyujee ommankuganuey» [37, 255].

TaM u KapTHUHKa €CTb....
I'ne-to ee, npaBaa, yxxe Buaen?

He B CpenneBexoBbe nu?

B rkakom nopsoxe u coenacve
Hoem 6 npocmpancmeax xo0 pabom!

BC@, YmMo HAXOOUMCsL 8 3anace

B yenax ecenennoii nenouameix,

*
To muicsya cywe cme Kp bLiamvix—
Tloouepeono nooaem

lpye Opyay 8 3010mulx yuamax

[34]

U e6epx cHyem u 6Hu3 cHyem
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BepHeMCH, OJIHAKoO, K Feren}o, WJIN K JUAJICKTHUKE.

OcTaHoOBKa

Ecnu nompe6osanoce Ovl 01151 NOCHLIKU OPY2UM YUBUTUZAYUAM CAMOE BANCHOE U3
HOJYYEHHBIX YeN08e4eCMBOM 3HAHUU, U Mbl UMeNU Obl B03MONCHOCHb NOCIAMb MOIbKO
00HO NpeododceHUue, mo Hado Obl ObLI0 coobwums credyruee: «Ilpupooa cocmoum
U3 Menbuauuux Yacmuy, Komopule npu coOnudIceHuu Ha Heboabuoe paccmosHue
HAYUHAIOM NPUMAUBAMbCS KAKUMU-MO CULAMU, A 3ameM, Ha euje boee OIU3KOM
paccmoanuu opye om opyea oCMaHasiu8aomes KAKUMU-mo CUIAMU OM OalbHelue2o
cOnudCcenus.

Deiinman.

B npornecce cOnMkeHMs YaCTUI HA PACCTOSHUAX B HECKOJIBKO UX JUAMETPOB CHJIbI TPAaBUTALIMOHHOTO
JIaBJICHUs HAa HYKJIOHBI, TOJIKAIOIME UX B HAIIPABJICHUH APYT APYra, BO3pacTaroT IPONOPLUUOHAIBHO
YMEHBLIEHUIO paccTosHusA. Ha paccTosHUAX B OJIUH JUaMETp CUJIa NPUTSHKEHUS (CTAJIKMBAHUS) HYKIOHOB
JIOCTUTaeT MaKCUMYMa, HO 3/IeCh-TO KaK pa3 COJIMKEHHUE MPEKPaIlaeTcs.

HpOTI/IBHO 3aKOHaM IMMPUPOIbI, - «KIK30THUKaA» MI/IKpOMI/Ipa.

Mp1, mpaBna, y>ke OJHaXIbl OTMETHIIN, YTO B HAIIIUX YMPOIICHHBIX CXeMaX HE YUUTHIBAIOTCS MHOTHE
peanuu, ¥ 1006aBUIM N3MEHEHHE B MUKPOMUPE yTiia MePEKPBITHS YaCTUIIAMU TPABUTAIIMOHHBIX JTy4ei,
MaJAI0NINX Ha B3aMMOJICHCTBYIONIYIO YACTHUILY. DTO IMOKa3aJ0 HEMTWHEHHOCTh U3MEHEHHUST B MUKpoMupe
CHJIBI TPABUTAIIMOHHOTO «CTAJIKMBAHUS» HYKJIOHOB, U J]AJI0 €CTECTBEHHOE OOBSICHEHUE OJTHOU U3 CHUJT
«CHJIBHOTO B3aUMOJIEHCTBUSIY.

JloGaBuM erie o/1HY, paHee HE YUUTHIBABIIYIOCS PEaUIo, - COMMKAIOTCS HE TIPOCTO YaCTHUIIB, &
uznyyaoujue 4acmuybi.

3JZ€Kmp0MCZZHMmH0€ usnydeHue 3JICMCHTAPHBIX YaCTULl OTTAJIKUBACT UX APYT OT

JIpyTra, HO OHO He MeHsemcs npu ux conudiceHuy, v B siApax aToMa rnpu b\ L f
HAXO0X/IEHUH HYKJIOHOB Ha PacCTOSIHUU COOCTBEHHOI0 Auamerpa oHo 6 100 pas - =¥
MeHblule, YeM «IepHbIE CUIIbI», - CUJIbl TPABUTALMOHHOTO «CTAJIKHBAHUS» s ’/ \;‘*
HYKJIOHOB.

Kaxum 06pa30M CUJIbl OTTAJIKMUBAHUSA BAPYT BO3PACTAIOT CTOJIb PE3KO, YTO IMPEBOCXOIAT CUJIBI
IrpaBUTAIUOHHOT'O «KCTAJIKUBAHUA» U OCTAHABJIMBAIOT commkenue?

SIcHOCTB 3ACCh, NPCACTABIIACTCS, HAM JJOJI?KCH BHCCTHU BKPGHOI’ZJZGH , KOTOpLIﬁ MBI TaK U HC YBHUJICIIU B

35]
neTHUX yyeHusx Ha Kacrinn

KpbLi10, ckob3siee HaJl 3eMIIeH Ha BBICOTE HECKOJIBKUX METPOB Pa3BUBAET MOJIBEMHYIO CHITY B HECKOJIBKO
pa3 Ooublyio U3-3a«3ggexma semauy. I uem 0imke K 3emie, - TeM Oosbie. Tak Kak MOBBIIIEHHOE
JaBieHue, oOpa3yrolieecs Mo/ KPbLUIOM, He MOKET Ma/IaTh C €CTECTBEHHON CKOPOCTHIO B HAMIPABJICHHH, B
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KOTOPOM OTOpaChIBaeTCs BO3IyX, TO MO/ KPBLIOM MOSBISETCS KakK Obl
«8030YUiHAs NOOYUIKA» TIOBBILIEHHON IJIOTHOCTH BO3yXa,
OTTaJKWBAIOIIAsl KPBIJIO OT 3€MJIA CO 3HAUUTENBHO OOIbIIEH CHUIIOH.

[TomoOHast kapTHHA, HECOMHEHHO, J0DKHA
MOSIBJISITHCSI IPU COTMKEHUU DIIEMEHTapHBIX
JacTuIl Ha OJM3Koe paccrostaue. Hamo erre
YYHUTHIBATh, YTO B CIy4ae ¢ B3aUMOJICHCTBYIOIIUMHU JIEMEHTAPHBIMU YaCTUIIAMU B
OTJIMYKE OT SKpaHOIIaHA uMeeTCs 3QPEKT I80LUHOU «8030VUIHOU NOOYUKUY, - 00€
YACTHUIIBI H3TYYAIOT, U 00€ K€ CIy>KaT JJIs U3TydeHHsI Iperpaaoi. BoT rie Hajo uckarh 3Ty HEOOIUMYO
JUTSL CWIT TPABUTALIUHU « OMMAIKUBAIOWYIO CUTY».

Ecnu 61 mamepusi docmuena moeo, ue2o ona uwem 6 msaxcecmu, mo OHA CIUIACh Obl 8 00H) MOYKY.
Eouncmeo 30ech ewe He ocyuecmensiemcs, NOMoMy Ymo OmmaikugaHue ecms makoil JHce
CyuecmeeH bl MOMEeHm Mamepuu, Kaxk u npumsxcenue [14, 67].

Tecenw.

Tak B COOTBETCTBHH C TeTeIEBCKON METOI0JIOTUEN BUIUTCS CeToaHs «pu3mueckas popmay rpaBUTAIHH.

1. T'paBUTallMOHHBIE TPOLIECCHI UMEIOT HIHEPTETUUECKOE OIIpaBAaHNE, COOIIOAAETCS 3aKOH COXPaHEHUS
JHEPrUH.

2. OTCYTCTBYEeT «IPOTHUBHOE JIOTHKE U 37paBoMy cMbIciy» (I'ereinp) «puTsHKeHHE», B TO BpeMsl Kak
U3JIy4YE€HUE MOXKET TOJIBKO JaBUTh, - OTTAJIKUBATH!

3. AtpubyTOoM MaTepuH CTAHOBUTCS «OTTAJIKUBAHUEY, - KCTPEMIICHUE» TN IPYT K APYTY SBISETCS €ro
cieacteueM. OYeBUIHBIM CTAaHOBUTCA yTBepKaeHHE ['erens, uto «/lpumszusanue» npedcmasisiem

6’05012 Henodxodﬂu;ee 8blpadiceHue, npasujlbHee CKa3anib, 4mo Niaanentbl Camu Cmpemsamcs K COJZHL;y))
[14, 105].

4. TloaTBep>KOaroTcs MBICIH DHreIbca, YTo «[lpumssicenue u ommankueaHue cmoib JHce Heomoeaumbl
opyz om Opyaa, KaxK NOoao#CUmenbHoe u ompuyamenbHoey, u umo «I ecenv 2enuanen oaxce 8 mom, 4mo
OH 8bIBOOUN NPUMANCEHUE KAK 8MOPUYHDBILL MOMEHN U3 OMMANKUBAHUS KaK nepsuunozoy [35, 211].

Hosas gpusuka

Bce yarie crankuBaenbes ¢ MBICIBIO, UTO PE3YJIbTAaThl SKCIIEPUMEHTOB M HAOIIOACHUHN HeoObACHUMbIE 8
pamkax cmaHoapmuoul, 00WenpuHamou mooeiu, yoacmes 00bsaCHUMb

_ [36]
«TOJIBKO B paMKax «HO080U ﬁuau&u»

Ho uto TaKoe «Hoéas gusuxa»?
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He urto unoe, kak ghusuxa, 6 komopoii kakue-mo gyHoameHmanibHvle NOHAMUL 00PEemaiom Ho8yHo
«pusunecKyo gopmys.

CwmeHa @usuueckoii gpopmbi - TOJI0BHAS O0Jb ISl HAYKHU, - HAYUHAS pesoiioyus TOMY UHOE Ha3zBaHue. Ha
MaMSTh IPUXOIUT TIEPEXO]] OT 2e0YyeHmMpUYecKoll MOICTH, - «(pu3udeckol (HOPMBD) COTHEYHON CUCTEMBI, - K
zenuoyenmpuyeckou. VI Ha KOCTpBI OTIPABIISIIN!

Xopo1Io Tenepsb NPUIYMaNH ¥ HHbIE CIOCOOLI 60PHOBI ¢ MHAKOMBICIIHEM, A TO BEJIb JIE3YT B HAYKY CO
CBOVIMU STHMH HOBBIMU <«(UBUMECKUMU popmamiLs!

K mpumepy, xot1s Obl, - yKe JeCATHIECTUS IO KOPUAOPaM OJIyKAaeT MBICIb, YUTO«HIAHEMaPHAsi MOOeb
amoma Pezepghopoa» HEe COOTBETCTBYET AelcTBUTENbHOCTH. Ho Benb nHas, - HoBas «dusznyeckas popmay
aToMa, - MOBJIEYET 3a CO00i OYKBAIBHO JIOMKY YCTOSIBIIMXCS B HAYKE MOHSATUI?

A ecnu Tyna ke u «puzndeckas GOPMaKEAHMOBOU MEXAHUKU, - TOITO eIle OyIeM MOTYaTh MO MOBOIY
MOCJIETHUX CIIOB DWHIITEHHA?

«Co 8pemeHu 3a6eputeHus meopuu cpasumayuu menepb NPpouLlLo yice copok aem. Onu noumu
UCKTIIOUUMENbHO ObLIU NOCESUEHbL YCUTUAM 8bleCmU Nymem 0000uenus u3 meopuu 2pasumayuoHHO20
NOJIsL €OUHYI0 MeOPUIo NOJISL, KOMOpas Mo2ia Ovl 06pazoeams 0CHO8Y 0Jisl 6cell huzuku. ... He &
COCMOAHUU CKA3aMb, MO2Y U 5 CHUMAMb MY Meopuro Guuiecku NOIHOYEHHOU, Mo 00bACHAEMCA NOKA
ewje HenpeoQOIUMbIMU MAMEMAMUYECKUMU MPYOHOCIAMUY.... Kpome mozo, 6oobwe kadcemces
COMHUMENbHBIM, MOHCEN JIU Meopus NoJis 00bACHUMb AMOMUCIIUYECKYIO CIPYKIYDY 8eulecmsd u
U3NVYeHUs, a maKdice Keanmoaule Agnenus. bonvuwuncmeo gusuxkos, necomneHHo, omeemsam yoeicoeHHbIM
«Hemy, ubO OHU CUUMAIOM, YMo K8AHMO8As NPOOAEMA QONHCHA PEUUAMbCsl NPUHUUNUATILHO UHbIM NYIeM
(6vl0enerno muoto, - J1.®). Kax 6b1 mo Hu bvLno, Ham ocmaromcs 8 ymeuienue ciosa Jleccunea:
«Cmpemnenue Kk ucmume yenuee, 0opodice ygepeHno2o oonraoarnus eioy [32, 54-55].

Ot10 u3 «ABTOoOMOrpadyeckux HaOpockoB» (1955, - B anpenediinumetina He CTAaHET). DTO MOCIICIHAEC
cioBa B «HaOGpockax», 1 MOXKHO TOBOPHTB, UTO 3/1€Ch OOpPBIBACTCS pyKaduHWumelHa, - B TEOPETUIECKOM
IUIaHE YK€ HUYero OOJIbIIe He HAITUCAHO.

DTO MOKHO CUHUTATh 3aeety,auueM, -

Diinwmeiin TyMai o «<H0BOHl PU3UKe».

Ho «Hosyto ¢pusuxy» He cosnats bes gpurocogpuu . [Ipuaercs CTYyIUTb 3a JINHAIO KPACHBIX (IIaXKKOB,

oueprannyio eme Hb0OMOHOM, -

«Pusuxg, bepezucy memaguzuxu!»

A Tam BcTpetumes ¢ 3asewanuem Tezeas, -

...ma gusuvecKas gopma, 6 Komopyto Hvromon obrex, c6ou mamemamuuecxue
paccyK0enus, 00AXKHa bvimb omderena om HUX, U PUAOCOPUU HAOAEKUM
pewums 6onpoc ob ucmunnom é veil [13, 252].
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Tezeab. O6 opbuTax mianer. (OPunocodekas quccepranus. 1801).

ABA CTOJIETHUA

1.12.06 Mocksa

Asemop npuenawaem Yumameneu gvlckazams c60e MHeHue Ha opyme cauma

— www.leofed.narod.ru
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COOEPXAHUE

T'erens u HeroToH

CnoBo I'erenio:

HerpaauimmoHHble MbICTH

Cunsl "orTankusagus"

B yem npobiema?

KpyroBopoT 3Heprun B Ipupoie

H3znydeHue r1eMEeHTaApHOW YaCTHUIIBI

3BEHBS «KPYTOBOPOTAY

«Hecnpixanaas MeTa!hI/I?)I/IKa»

«CTycTOKY» IIOTHOCTH MaTCPHUU

OHEPrusl «CryCTKa» U YHEPrus KIPUTSHKEHUS
['paBUTalIMOHHASA SHEPTUS
CKOpPOCTb I'PaBUTAIIMOHHOT'O B3aUMOJIEHCTBHUS

CKOpOCTh cBeTa — IIpeeabHas CKOPOCTh?

DneMeHTapHAas YacTHUIlAa KaK IPOoLecC.

«Dusnueckas hopMay dIEMEHTAPHON YACTHUIIEI

Bormpocsl aBTopa UuraTearo

Bompocs! UuTaTtenas aBTopy

BeHo3Has KpoBb IPUPOJIBI

®dusuyeckas hopMa U3TYUICHUS

YnapHas BoJHA U €€ CBOIMCTBa

®dusnueckre GoOpMbI B3PEIBOB

JInaJIeKTHYECKHE CTYIICHU K MCTOYHUKY TPABUTAINH
Yepnas aeipa
CBepXBbECTECTBEHHAS] CKOPOCTh

JIpIpa B TOPU30HTE

Topmosxkenue

«Dusnueckas Gpopmay rpaBUTAIIUN
Crpemyenue

CuiibHOE B3aMMOJIEHCTBUE

OcTaHoBKa

Hoeasn pusuxa

Jlureparypa
COJIEPXAHUE
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1
U W3nana otaensHO# Oporrtopoii [30].

[2]
Brigeneno ['erenem, - JI.®O. 3xeck u ganee mepBas mudpa B KBaAPaTHBIXCKOOKaX O3HaYaeT HOMEP MUTHPYEMOTO MCTOYHHKA U3

CITMCKA JIMTEPATYPHI, IOMEIICHHOT'O B KOHIIE CTATbH, BTOPAs — CTPAaHUIy U3 3TOT0 UCTOYHHKA.

Cpe)m JIaBUHBI I/ICCHGHOBaHI/Iﬁ Ha peﬁTHHl" MBICIIHTEINCH BTOPOI'O TBICAYCIICTHUS, - Ha NCPBYIO «ACCATKY», KCOTHIO» U T. II.
YOOMHWHAHUSA UMEHHA lerens aBTOPOM HEC 06Hapy>KeH0.

I'noceonoeus [rp. gndsis - 3HaHUE, TO3HAHUE| — TEOPUS TO3HAHUS. | HOCeo02uyeckas owubKka CBONCTBEHHA HEMTOCPEICTBEHHO
NpoLIeCcCy MMO3HAHMS U 3aKJIF0UACTCsl B HEKOPPEKTHOM (HEJIOTMYHOM) MHTEpIpeTauny (pakToB IpH MOCTPOSHUH TEOPHH.

IITonemeii.

Bacwmnit Cemu-Bbymnator Boiicka JIoHCKOTO OTCTaBHOI YPSAHUK U3 ABOPSIH. B Hayke M3BecTeH Oojee METOIOM JI0Ka3aTeIbCTBa,
CHHCKABILIEM CETOIHs HAaHOOJIbIIIee IPU3HAHNE,- « D020 He MOdicem Oblmb, HOMOMY YO 9M0o20 He Modxcem bvims Hukozoa!» A.Il.
UYexos. «I[lucsmo ydyeHoMy coceny».

«Mnadenyay 3Baau OUANEKMUKOU.

Cratpst HancaHa B (popme aBropedepara KHUrH aBTopa «Du3mueckas Gpopma rpapuraiuu: uaaeKTuka mpupoasn [29].

* MaremaTyKy (MIIIOMHPOBAHHBIC M «OCTCIICHEHHBICY) JENATH aBTOPY 3aMEUAHHS, UTO «OECKOHEUHO Malas BEITHUMHA» €CTh
OIpeJIeTICHNE NCKITIOYHUTEIEHO MaTEMaTHIECKOe, H €r0 Hellb3sl OTHOCUTh K KOHKPETHBIM 00beKTaM (00XKbsi KOPOBKa). DHIEIbC, 10-
BUIUMOMY, TOXE CTAJIKHBAJICS C HEYTO MOJOOHBIM, - OCTaJCsS OT HEro u4epHOBUK craThu «O mpooOpazax MaTeMaTH4ecKOro
OECKOHEYHOI'0 B ISWCTBUTEIILHOM MUPEY, - SIBHO HE MeIIao Obl U3y4yaTh Ha Gu3MaTe.

Hemuoro npouutupyto: «TaitHa, OKpy»Karolas eie 1 B Hallle BpeMsl T€ BETHUHUHBI, KOTOPBIE TPUMEHSIIOTCS B
NCUYHUCIICHUN 6€CKOH€‘~IHO MaJlbIX, - I[I/I(i)(l)epeHHI/IaJ'H)I )51 66CKOH€'—IHO MaJibI€C pa3HbIX MOPAIKOB, - ABJIACTCA
JTYYIINM JJOKa3aTeIbCTBOM TOTO, YTO BCE €Ille PACIPOCTPAHEHO MPECTaBICHHE, OYATO 3/IECh MBI UMEEM JIEJI0
C YUCTBIMU KIIPOAYKTaAMH CB06OI[HOFO TBOpUCCTBA U B006pa)K€HI/I$I>) YCJIOBCYCCKOro 1yxa, KOTOPbIM HUYECTO
HE COOTBETCTBYET B 00BEKTUBHOM MHupe. 1 TeM He MeHee CripaBeITMBO KaK pa3 00paTHoOE. . ..
MareMaTtnueckoe O€CKOHEYHOE 3aMMCTBOBAHO U3 JIEUCTBUTEIIBHOCTH, XOTS U OECCO3HATEIBLHBIM 00pa3oM, 1
MO3TOMY OHO MOKET OBITh OOBSICHEHO TOJBKO M3 ICHCTBUTEIHHOCTH, a HE U3 CaMoro cedsi, He U3
MareMaTtudeckou adctpakuumy» [35, 231-237].

0] o
Ha oTHOIIIEHNH €CTEeCTBOUCIIBITATENCH K (bHJIOCO(l)I/II/I Bpsd 1A HGO6XOI[I/IMO OCTaHaBJIMBATHCs, a KaK

WHTEPECHO OTHOCWIHCH K (hustocoduu (B TO BpeMs - «MeTadu3HKay) B T€ 0JarocaoBeHHbIC BpeMeHa? -
«Crnacaiicsi, KTo MOXKeET!» - HaBepHSKA 3aBOIUT TYT KaKOW-HUOYb HAEMHBIN OCBEJIOMHUTEh, IPEIOCTEperas
nyOJIMKY OT YTEHHS CTaThU, B KOTOPOW peub MOiIET npo «Metapusuky». Benp «Metapusukay - ...cjaoBo,
KOTOPOE B Ka)KJIOM BBI3BIBAET O0JIee WIIM MEHEe CHIIBHOE JKeJIaHHe yApPaTh MOJaNIbIIe, KaKk OT YyMbI», - [ 'erens
[10, 389].

10
Tor cambiii, BoctipuHsAThiid HproToOHOM OT [IekapTa «00KECTBEHHBIN IEPBOTOIUOKY, TOCPEIACTBOM KOTOpOro ['ocoap npuses B

JBHUXCHUC CO3]13HHLII>II UM MUP. Bot OTTyAa, - U3BHC MPUPO/JIbI, - BHCCCHO JABMXCHUEC, A OTHBIHE YK€ BCC IBUIKETCA IO MHEPILIU.

[11]
He momyuaercs! (nem.) ABTOpy BCHOMHHIICS OeccMepTHBIN 3mu301, korna «Kpbeuto ancrta ¢ peiobiM XBocTOM» (Tepd pona

Burnep) mocpamun kanmrana CarHepa B MCTOpUHM ¢ cekpeTHbIMH mmdpamu. SpocnaB [Mamexk. [Toxoxxaenus 6paBoro commata
IIBetika.
12

opuus.

13
[_]BepKJ'II/I Jxopmk (1685-1753) — anrxpunocod, ¢ 1734 ermuckon B Kinoitae (Mpnanaus).

14
[_]BbmeneHo ne llapnenom.

15
Cam aBTOp cebs BCPYHOMIUM HE CHUTACT, XOTAOTHOCUTCA K BEPYIOIINUM JIFOISAM C OOJIBIINM YBaKCHHUECM, U JAKC 60.]166, CUUTACT,
4yTO B I[aHHLIﬁ MOMCHT Ha PYCI/I HMMCHHO BCPYIOHIUC HECYT 0oJlee BBICOKHI NOTCHIMAJI HPAaBCTBCHHOCTHU, YTO IJId aBTOpa

CYILIECTBCHHO.
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16
Crour 3aMCTHUTDh, YTO €IIIC CTOJICTUEC HA3aa Mbl HUYETO HEC 3HATIH U 00 BHGKTPOMaFHI/ITHOﬁ OHEPIruun.

17

Mpb1, npaBna, Kak-TO aKIIEHTUPYEM BHMMAaHHE HAa MCUE3HOBEHHWM MAaTEpHUM, HO Belb KOTJa Mbl YUTAeM, YTO, IIOMaxaB Ha
MPOIIaHUE PYYKON «HEHTPOHHAs 3BE3Jla MCYE3aeT B 4UpeBe OrpoMHON YepHoW AbIpb», - A. Bonkos [8, 25], To MOxHO OBI M
BCIIOMHUTH, -3B€3/1a IBUTANIACHCO CKOPOCTHIO CBETA.

x Bripaxenue [erens [14, 94]. B mepeBo/ie Ha COBpEeMEHHBI, uyiub cobaubs (TIEPeBO aBTOPA)
% Jnrensc [35, 11].

% lpaBubHee, Ha B3I ABTOPA, OBLIO OB TOBOPHTH O HAIMUHH ZDAGUMAWUOHHOZ0 USIYYEHUs, W 2PAGUMAYUOHHbIX Jyyell,
MoJ00HO TOMY, Kak, TOBOpsS 00 »JIIEKTPOMATHUTHOM IIOJI€, MBI TOBOPHM M 00 JJIGKTPOMarHUTHOM H3Iy4eHHH, U 00
ANIEKTPOMArHUTHBIX JTy4dax (Jydax cBera). [ OBOpHUTH XKe, - Iyy epasumayuoHHo20 u3iyyeHus, - Kak-To He MOBOPAYUBACTCS SI3bIK,
MPE/CTABISIETCS, YTO U3-3a HESICHOCTH BOIIPOCA OQUCMOUHUKE U3LYYUeHUsL.
[18]

C yBEpeHHOCTHIO B JIAHHOM CJIyYae peub JOJDKHA HITH TOJIBKO O MPHUPOAHBIX 00BEKTAX, OTHOCAIIUXCS K TAKOMY COCTOSHHIO
MaTepuH, kak BenectBo. Kak ['erens, Tak 1 DHrelbe OAHO3HAYHO TPUACPKUBAIOTCS MBICITH, 9TO d(Up HMEET Maccy, HO HE UMEeT
Beca, a 3TO PABHO3HAYHO TOMY, YTO (U HE MOBEPHKEH ICHCTBUIO IPABUTAIINH.

% o
— Ecm omHMM mpeuioskeHHEM BBIPa3UTh MecTo I'erens B MHPOBOW HMCTOPHH, TaK 3TO BBIPAOOTKA B3IJsLJa HA MUpP Kak Ha
COBOKYITHOCTB HE TIPEIMETOB, HONPOYECCO8.
B3zenao, Ha B3R aBTOpa, TaK M HE YCBOCHHBIM €CTECTBO3HAHNEM. Y BUIEThHA MECTE MPEAMETa Hpoyecc, 3TO U €CTh, - TTOTHITHCS
0T MeTa(pU3UKH KOuaieKmuxke.
19 .
Kateropus cBepX3ByKOBOH a3pOIMHAMHUKH.
[20] y
Ilo IPUHATBIM B BOCHHOU aBUAIlUN Poccun HOpMaM MNpe€oaoJIeBaTh CKOPOCTh 3ByKa B MUPHOE€ BpEMA MOKXHO Ha BBLICOTaX HE
MeHee 12 KuIoMeTpoB.
21 . . . .
Tex, KoMy HaJ/i0, aBTOp OTCHUIACT K JIFO0O0H MIKOTBHOHN SHIMKIIONeAnH Gu3nky (Mx yiiMa). Haiinnteno andaBuTHOMY yKa3zaTelmto
«yZAapHast BOJITHA».

%
— IIpocToTa — meyaTh UCTHUHEI (J1aT.).

22
Crienuanuct B BOTHOBOI TEOPHH.

23
ABTOp yrKe MOIydrI1 CBOE 32 beckoneuno maiyio «boxpio KOpoBKy» (cTp. 6), - BUIHO MaJo.

]
YtoObI HE OBLIO IPUIUPOK.
% Heyoicenu mens 060tidym? A makx cmapancs.

25
IIpuoymanu, - MaKCUMyM, 9TO MOXKHO CKa3aTh 00 3TOH THUIIOTE3E, - SIIEMEHTapHas IMHEHHAs KCTPATIOJISAIHU.

Omuonoeus (0T TPEUYeCKOro aitia — MpHUYMHA, HAYaJlo, OCHOBAHME) O3HAYACT yUCHHWE O NMPUYHMHAX, YKa3aHWE MPUUNH HIIH
OCHOBAHMMU I TE€X UM UHBIX SBJICHUH.

27
HpeﬂCTaBHHGTCH,‘ITO JJBL TIPOSAICHCHUSA 3TOT'0 BOIIPOCA MMECTCA OOoratThlii OIBITHBIH Marepuall, HaKOIUICHHBII Ipyu UCTIbITAHUUN

AACPHOTO OPYKUS. TaM, HCCOMHCHHO, (bHKCPIpOBaJ'IOCB BpEMd MPOXOoJa yJapHbIMU BOJHAMU TCXUJIU UHBIX OPUCHTUPOB, a4 IO HEMY
MOXXHO OIpEACINTh, C KaKou CKOPOCTBIO B 3aBUCUMOCTU OT MOIIHOCTU B3pbIBa ABUTAJIACH YAapHas BOJIHA, U UMEJICA JIM Y HEC
Yy4acCToK «pa3r0Ha»? OTta I/IH(i)OpMaIlI/IH CHIC XKJACT CBOCIO UCCJICAOBATCIIA.

00 srom B rnase «M3 I'erens» kuuru apropa «duznyeckas Gpopma rpaBUTAlMU: JHAJICKTUKA MPUPOIbD [29].

[29] y
«YepHast pIpa» B IEHTPE TUTAHTCKON TamakTuku «M — 87» B 5 mupa. pas 6onbmie ConHIa.

30
Jnsa crienpannucToB. ABTOp HE Jie3eT B 1e0pH KOCBIX, MHOTOCTYIIEHYATHIX CKAYKOB YIUIOTHEHHUS, - OOBIKHOBEHHBIN HPSMOI
ckadok. HyxeH npuHnui.

E

B «cunpHOM B3auMOAEHCTBUM» CUIbL NPUMAICEHUs HE €AMHCTBEHHbIC, TaM OYIyT WCcuibl OMmAnKuéanus, HoO O HUX MO3XKe.
[32] . y
Huanexmuueckuti memoo T'erensi, - 3T0 U ecTb (MHBIMH CIIOBaMH) y4YE€T BCEX pealHii, BCEX B3aMMOCBS3aHHBIX (PaKTOPOB

paccmarpuBaeMoro mpotecca. Juanrexkmuxa (HaduHas ¢ ['erens) ecTbhayka o 6ceobuyeti Ce:a3u U pa3gumuu.

33
BOHpOC 0 CYHICCTBOBAHWHU PA3INYIUA MEKAY aTOMOM U MOHGKyJ’IOﬁ 6y,£[eT PCHICH HAa CTOJICTUC ITO3KC, O CYIICCTBOBAHUU KE

QJICMCHTAPHBIX YaCTHULl €€ HE BBIABUHYTO U I'MIIOTE3.

%
—BorBamu UM «cywecme Kpoliamsplxy, - 3T0 - U P- ME30HbL.
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34
[_]FeTe. ®ayct. Cuena "Hous".

[35]
Nmeercs BBuay neto 2002, koraa 3To Bpoae ObI 00eIIam.

[36] . . .
JImumpuii I'opbyHos, - Mon0J01 (UMK U3 TEOPETHUECKOro otaena MHCTUTyTa SAepHbIX UCCIIEOBaHHMA

PAH (mpemust ponna «Aunactusy», [Ipesunentckuii rpant, rpant Poccuiickoro hoHna gyHaaMeHTalIbHbIX
uccnenoanuii). Lurupyercs no J1. [ucapenko. Hoswiit pusuk. Apryments u paktsr Ne 29/2004
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