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IpeauciioBue

[Ipupona siBeHmiA 60Iee JOCTYITHA TOHUMAHUIO, KOTIa
MOXHO BUIETh NX IIOCTENIEHHOE BO3HHUKHOBEHHUE, YEM KO-
I7la paccMaTpUBATh UX YK€ BO3HUKIINMHU. [Jexapm

MareMaTukn ¥ (GU3UKHA CO3IaTH HEMajo TCOPHI T'paBHTAIIHIH.
Ho Hu oxHa 13 3TUX Teopuid He SIBJISETCS TEXHOJIOTUUHOM, HE Mpeia-
raeT TEXHOJIOTHH HAJENCHUs Te TpaBUTAIllMEH WM, HHaYe TOBOPS, HE
IpeajsaraeT KOHCTPYKTHUBHOTO OIpeZeNieHUs TIpaBUTalud. bynem
MIPUACPKUBATHCS COBPEMEHHOTO TOJIKOBAHHSI TEXHOJIOTHH, a UMEHHO:
«TexHONOrnu — 3TO HE MPOCTO KOAM(DHUIIMPOBAHHBIC 3HAHUS O TEX-
HOaKTax M Crocobax WX CO3/aHUs, a TaKUe BUIBI JEATEIHLHOCTH,
pPEe3yaAbTaT KOTOPBIX HE 3aBUCUT OT MECTa, BPEMEHU U JEATEIS».

BenmnumHa CHIBI TATOTEHUS MEXKIY BEIICCTBEHHBIMH TEIIAMH,
cornmacHo 3BT HetoToHa, HE 3aBHCUT OT WX (U3NYECKUX U XUMHUYE-
CKHX CBOWCTB, OT MX JBHI)KEHHS OTHOCUTENBHO NPyl npyra, OT
CBOWCTB Cpeibl, B KOTOPYIO MTOMEIIEHBI 3TH Tena. 1o ecTh 3aK0H Bce-
MHUPHOTO TATOTCHHS HE CBSI3aH C KaKOH-JIMOO (pu3nueckoit CyuiHo-
CTBIO. SICHO, UTO «KBaJIpaT PacCTOSHUA» HE MOXKET AehcTBOBaTh. [1o-
HATHE XK€ Macchl B (m3nke 0003HA4YaeT CBOWCTBO BEMIECTBEHHOTO
Tena OBITh «MHEPTHBIMY. 3HAYWUT, MPUHIUN JACUCTBUS TPaBUTALUU
ClIeyeT UCKaTh B MHEpUUU. DaKTUUECKU, HHEPLUS — MOJYC JIBHXKE-
HUA, NO-HAYYHOMY — OIEPATOp JBHXKEHUS T'MCTEPE3UCHOrO THIIA,
conditio sine quanon — «ycioBue, 6€3 KOTOpOro He/HeT». TO ecTh, O3
WHEPIUH JBMKEHUE HE TOJIHKO MPUHIIUITHATHFHO HEBO3MOXKHO, HO J1a-
e W HEMBICIUMO. DTO 0OCTOSTENHCTBO 3€HOH M MPOAEMOHCTPHPO-
BaJl B CBOEH amopuu 00 AXWIIece W 4epemnaxe, I/ie CO3HATENbHO BbI-
BEJl MHEPIIMIO «3a CKOOKI CBOUX JIOTUYECKUX MHCHHYAIIUH.

ITo ananorum ¢ 3BT cdopmynupoBan u 3akon Kynona. Ho eme
@dapaneil JoKazaj, 4TO SHEPrUsl HARIEKTPU30BAHHOW CHCTEMBI HaXO-
IUTCS HE B caMOM cucTeMe, a BHe e&. B camoMm jeire, moaBechbTe 300-
HUTOBBIM IIap Ha HUTKY, 3apAIuTe €ro TPEHHEM, HalpUMep, O MeX.
Teneprs mpocTo MPUOIM3ETE Bally TOJIOBY K 3TOMY Ha’JIeKTPU30BaH-
HOMY NPEAMETY, U Bbl IOUYBCTBYETE, KaK OH NMPUTATUBACT BallM BO-
sockl. Ecm Bo3yX OUeHb CyXOil, MOXKETE MOBTOPATH 3TO JAEHCTBUE
CHOBa M CHOBa — 3(QEeKT MPUTSHKEHUS enlé OyJeT NMpUCYTCTBOBATh.
Otkyna Oepércs y mapuka Takash OrpoOMHas, OOJIbIIEe YeM Y aTOMHOM
00MOBI, paboTOCTIOCOOHOCTH (IHEPTHs)?
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Korga wmbl, ynepxuBasi B pyKax, MaHUIYJUPYEM Ha3JIEKTPU30-
BaHHBIMU TpeMETaMU MM MMapod MarHWTOB, TO OJHO3HAYHO OIIY-
1aeM, 4TO OHH MPUTATUBAIOTCS. [IpUTsHKEHHE MarHUTOB, WK KycCKa
JKenme3a K OONBIIOMY MarHWTy, BOCIPHHHMAETCS HaMH Kak Oolee-
MEHEE pPEaNbHBIN Ipolecc, YETKO OIIYLIAETCS] UMITYJbC CHJIbL, Ha-
MpaBJIeHHBI Ha HEHTpanu3aluuio HEKOM HEeoJHOpPOJHOCTH (THIa,
MPHUPOJIAa HE TEPIUT IMYCTOTHI). A IIPUTHKEHHUE» K 3eMJIE OIYIAeTCs
COBCEM MO-UHOMY, IIPHU MOABEME U OIYCKAHWUU I'Py3a Mbl HE OLIYIIa-
€M TaKOTO XK€ «UMITyJbCa CHIIbDY, MOKEM Ja)Ke Ha KaKOE-TO BPeMsd
IOOUTHCS MCUE3HOBEHMsI OUIylIeHHs BecoMocTd. CaMoleT, B KOTO-
POM UMHUTHPYIOT HEBECOMOCTh HECKOIIFKO MUHYT, JIETUT T10 TIapadoJie
¥ HEeBECOMOCTh HACTyNaeT HEe TOrna, KOTJa OH HaYMHAeT TEPATh BHI-
COTy, a KOT/Ia BBIKJIIOYAIOT JBUTATENM, HAIPABIAACH BBEpX. TyT HeT
HUYETO MOXO0XKEro Ha MHIYKLHIO WM caMOMHAyKIuio. Takoe moBe-
JICHHE TEeJI ECTECTBEHHEE CBSI3BIBACTCS C HHEPIIMOHHOCTHIO.

He Bmamasg B KOCMOJIOTHMYECKHI I100aIu3M, IONBITAEMCS IATh
OTBET Ha MPOCTHIE JIOTHCTUYECKHE BOIMPOCHI, KAKHM pecypcoM obec-
MEYMBAETCSl HEYKIIOHHOE cTpeMyieHue Tea K 3emie? Kak u uem umeH-
HO obecrnieunBaeTcs cTabmIbHOCTh COTHEYHOH CHCTEMBI?

C omopoii Ha (hakTUYECKHE JaHHBIC, MOATBEPKIEHHBIC MHOXKE-
CTBOM KOHTPOJIMPYEMBIX 3KCIEPUMEHTOB, B KHHUI€ MpEICTaBICHA
KOHCTPYKTHBHAsI KOHIICTIIIMS TPABUTAIINN — KOHIICTIIIHS, COIEprKaIiast
TEXHOJIOTHIO MPEeoOpa3oBaHus JHOOOr0 MHOXKECTBA BEIICCTBEHHBIX
TEJN B 3aMKHYTYIO CHCTEMY, HaJICJICHHYI0 BHYTPHCUCTEMHBIM 3 Pek-
TOM I'pPaBUTALUU 33JJaHHON UHTEHCUBHOCTH.

He Bc€ B kHUTe BaM OHPABUTCS, KaK HE BCE HPABUTCS U aBTOPY.
Ho peanbHOCTh TpyAHO mepeaenars moj celsi, Ha TO OHa W peallb-
HOCTb, OHa HAAEXHO 3allMIIEHa OT MNPOU3BOJA WHIAUBUIAYAJIBHOTO
co3HaHMA. Pa3ymHEbIl YenmoBek 00s13aH MPUHUMATh MHUP TaKUM, KaKOB
MUp €CTh Ha caMoM Jiene, nHadye Oynet xyxe. Ho cam aBTop, pasyme-
€TCsl, He OCTAHOBHJICS Ha IIPOCTOM ONHMCAHWUU U OOBSICHEHUH SBICHUH,
a cu€J BO3MOXKHBIM TIOWTH Nabllle, U MPEII0KIIT He TOIBKO MeTadu-
3UYECKUE CPEJICTBA MOJIEPHHU3AINN (PU3UKHU (M HE TOJIBKO €€) IUIaHET,
HO ¥ METOJbI TEPEeBO/Ia YEIOBEUECTBA C TEXHOJIOTHYECKOH MmiaTgop-
MBI Ha TNIATHOPMY MarmdecKyro.

ABTOp He MpETeHAYyeT Ha UCTHHY, HO HE BUIUT OCHOBAHWM, 1O
KOTOPBIM BCE MOTJIO OBI OBITH ITO-APYTOMY.
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Konuenuus TeXH0JIOTHH TPABATAIINHA

Ckazamb-mo OHO 6CAKO MOMICHO,
a muvl ROOU — OeMOHCIMpupyii!

J.A. Menneneen

Kpamkasa ucmopusa mazomenusn

3anonro no HerotoHa, Bo BpemeHa JlekapTa, HIEH0 BCEMUPHOTO
TATOTEHUs] cOuMHWI U npojsuran Pobepsans [1]. 20 ampens 1646
roma JlekapT BBICKa3al ciieayromniee MHeHHE [1] 00 3TOM COYMHEHUH:
«Het Huyero Oosnee aGcypaHOTo, YeM OJHO AOMYyIIEHHE, IPUCOCIH-
HEHHOE K MPEebIIyIEMY; aBTOp IPUHUMAET, YTO U3BECTHOE CBOMCTBO
MpHUCYyIle KaKIOW OTAECIBPHOW YacTH MaTepUH B MHUPE H YTO B CHILY
9TOTrO CBOMCTBA 3TH YaCTH ABMXKYTCA APYT K APYTY U B3aUMHO NPUTS-
ruBatorcsa. OH TMPUHUMAET TaKKe, YTO CXOJIHOE CBOMCTBO IMPHCYIIE
KaXJI0M U3 4acTHIl Ha 3eMJie, pacCMaTpUBAaEMON B €€ OTHOIIEHHUU KO
BCEM JIPYTUM YacTHIIaM, M YTO 3TO CBOMCTBO HE HAHOCUT HU MaJcH-
mero ymepba npensiayniemMy. YToOsl 3TO TOHATH, MPUXOANUTCS JIO-
ITyCTUTh HE TOJIBKO TO, YTO KaXKJ1ash U3 MaTepHaIIbHBIX YaCTHYEK O1y-
XOTBOpPEHA M 4YTO B HEH >KMBET Ja)k€ OTPOMHOE YHUCJIO PA3INYHBIX
Iy, ApyT APYTY HE MEUIAIOIINX, HO M TO TaKXKe, YTO 3TH AYIINA Ma-
TEPUAIBHBIX YaCTUYEK OAApEHBI CO3HaHUWEM. UTO OHM MOMCTHHE 00-
KECTBEHHBI, 00 OHHM 0€3 BCSKOTO IMOCPEACTBA JIPYroi cpeapl MOTYT
3HATh, YTO MPOUCXOAUT B CAMBIX OTAAJEHHBIX OT HUX MECTaxX, U TaM
MIPOU3BOANTE CBOM JEHCTBHA».

B npenucnoBun ObUIO yKa3aHO, YTO HU OJHA U3 CYLIECTBYIOLINX
TEOPUM TPaBUTALUU HE SIBISIETCS] TEXHOJOTUYHON, HE IpejiaraeT Me-
ToJa (TEXHOJIOTUH) HaJleJIeHUs TeJl TPaBUTALMe WiIn, HHaYe roBops,
He IpeJyIaraeT KOHCTPYKTUBHOTO ONpesieNieHus TpaBuTanuy. Heioton
ObUI IIEPBBIM B pszlax co3AaTesiell MaTEeMaTHYECKUX CHMIITOMAaTHYe-
CKUX TeOpuii [2], ¥ ecii MPOBOAMTH OIIEHKY IO TaMOYypPrCKOMY CUETY,
TO mocyefoBarend HpI0TOHA ero Teoprio TATOTEHHS O CHX MOp HHU-
9YeM CYLIECTBEHHbIM He oOoratminu. [loaromMy HauHéM Halle moBecT-
BOBaHHE O TPaBUTALNU C IUTUPOBaHUA ero «Hagain...».

WuTpura npuBOoAMMOM HIDKE LUTAThl COCTOMT B TOM, YTO CaMm
HeroToH He cuMTal, 4To Tejia caMu Io cebe 00amaroT TArOTEHHUEM.
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Bo3MoOXkHO, cremyst 9TOMy €ro MpeiCTaBICHUIO, HUKTO M HE CTAaBHII
33[]a4d YCHJICHUS MPUTATUBAIOIINX CBOWCTB TeJ — MOBBIIIECHNUS UHTECH-
CHUBHOCTH UX yCTpeMJIeHHs K 3emJie. SICHO ke, TO, 4ero HeT, YCHIUTh
HEBO3MOXKHO, HO M300peTaTeny MpOAODKAIOT MOMBITKU CO3IAaHUs aH-
TUTPAaBUTALIMOHHBIX BEIIECTBEHHBIX IJIATGOPM — IOMBITKH OTHATH Y
Tel TO, 4ero, no MHeHuto HeroToHa, y Hux Het. [loxoxe, ¢ JIErko py-
ki HploTOHA B IIEHTpe BHUMAHUA HAYKH OKA3aJIUCh BOIPOCHI U3MeHe-
HUA npoyecca IBWKCHUS, a BOIPOCHL, CEA3AHHbIE C O3HUKHOBEHUEM
9MO20 npoyecca u e2o COXpaHeHus, Kak-To caMo coOOH OTIalIN.

Wrak, Hp10TOH He cuuTal TATOTEHUE UCXOIHO MPHUCYIIHM TellaM.

— 503 —

Hpasnao IIX

Taxue ceoicmaea mea, XOMOPHE He MOYM Oumd N YCUAREMb, U 0CIa-
GAReMb U KOMOPWE OKAIHGAIMCR NPUCYUUMU GCEM TMEIAM, HAO KOMOPWMU
GOIMONCHO NPOUICOCUMD UCRNMAKUA, 00ANCHY BLiMb NONUMALMY 3Q COOUCTREA
acex mea aooluye.

CgpoiicTBa TEA NOCTHrAIOTCA HE HHEAYC, KAK HCNBITAHEAME; CICIOBATEAbHO,
3a ofl(BEE CBOICTBA HAJ0 NPEHEMATH Te, KOTOPble MOCTOAHHO NPH ONBITAX
O0HAPYHHBAOTCA H KOTOPHIE, KAK HE NOAJEKALIME YMEHbIICHHIO, YCTPAHEHDI
ObiTe Be MoryT. IlomATHO, 4TO B NPOTHBHOCTH pHAY OUBITOB HE CICAyeT
H3MBIMIAT, HA ABOCH KAKES-AHG0 Gpeapeil, e CACAYET TAKMKE YKIOHATHCA OT
CXOACTBCHHOCTR B npupoe, 860 NPEPOA3R BCErAa H NPOCTA H BCEIAA CaMi
¢ coboif coraacaa.

. . . . . . . . . .

Bceeo6iige TATOTeRNE MOATBED/RAACTCA ABICHAAMA AAIRE
CHALHEE, He/KeXH HelpOHNIAeMOCTh Ted, XA KOTOpOit N0 OTHOMICHHIO K Telay
He(ecHbIM MbI He AMEeM HAKAKOrO OubTA B HEKAKoro HaGiwozemma. OaHakc
5 OTHIOAb HE YTBEPRARK, 9T0 TAroTenne cymecrseano g Te. Ilox Bpomiesn-
HOK0 CHI0I0 5 pa3yyei0 eIWHCTBERHO ToabKo cmay muepmwn. Opa nemsmesna,
TamecTs npn yrademum oT 3eMIR yMEeRbMAeTCA.

Ho ecnau BpoxxaE€HHOTO TATOTEHUS Y TET HET, TO 3TO el He 3Ha-
YUT, 9TO YeM-TO (YHKIHMOHAIHLHO TOJOOHBIM HEJb3s HAJEIUTh UX
accolualy — BCE-TaKu MbI HaOIFO1aeM, YTO BCE TEa, BHIMYIIICHHBIC
U3 PYK, KaK MPaBUII0, YCTPEMIISIIOTCS K 3emiie. M neno TyT He B Tenax
Y HE B pyKax.
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[Ipuanny ycTpemienus Ten K 3emiie, Bkiaodas Jlyny, Hetoton
HE CTajJ W3MBIIUIATE. Kak MpOIMTHPOBAHO BHINIE, OH OTPAHHYMIICS
YTBEPKJIEHUEM, UYTO MPUPOJIA BO BCEM MPEICIBbHO MPOCTa U SKOHOM-
Ha, U €CJIM OHA YeM U HaJeNuia Teja B MPOLECCe UX MOPOXKIEHUS, TO
oHOM TOJbKO cuio mHepuuu. Ho y HeploTOoHa B KauecTBe MHIAUKA-
TOpa M3MEHEHHsI COCTOSIHMSL Tella Oepercsi ero yckopeHue. Bropoit
3akoH HpI0TOHA TIpencTaBiseT co00W OmMpeeNeHHue MOHATHS «CHUIIa
C TOYKH 3peHHs (pyHKIMOHAIHHON 3aBHCHMOCTH. CHila U yCKOpEeHHe
TYT COBHIAJAIOT C TOYHOCTHIO IO pa3sMepHoro kodddurmmenra (Mac-
cel). Ho mHepuus HecoBMecTnMa ¢ yckopeHueMm. OTKyzaa cuia, cap?
Uro 3a «6030H HetoToHa»? [Ipencrasisercs, uro Jleonapm Dimep [3],
BIIOJTHE 00OCHOBAaHHO, OTMEHWJ CUJIy MHEPIHH, IMPOBO3TIIAMICHHYIO
panee HbprOTOHOM, M 3asiBUJI, YTO €CTh TOJIBKO CBOMCTBO T€Jla — €ro
WHEPIUOHHOCTb.

CnenaemM HEOONBIIOE OTCTYIUICHHWE, KOTOPOE BAXKHO ISl TIOHH-
MaHus Jajiee u3NokeHHoro. Hipotes 1o JIaThIHM O3HA4aeT MPearo-
JIOKEHHUE, YMO3aKIo4YeHne, a hipostasis — CYIIHOCTh, OCHOBaHHE.
[lonmararo, uro Hetororn B momnmmHHUKe (pykomucu «Hawan...») Ha
caMOM JIelie CKa3al He «TUTO0Te3 HE M3MBIILIAIO», a «CYITHOCTEH HE
M3MBIILIAI0». M 3T0 ipaBUiIbHO, MO0, IO CYTH, B CYIIHOCTH, CYIIHO-
CTBIO CYLUIHOCTH CaMa CYLIHOCTb M ecTb. IlpuuéMm ecTb He3pumo,
TOJIBKO B ACUCTBUSX, Kak bor B genax. M e€ CyTh U3MBICINTE, B CyLI-
HOCTH, HEBO3MOKHO, MOKHO TOJIbKO MPUHATh. EcThb, 1 Bc€ TyT. Ho 310
€CITM OHA €CTh, a TPaBHUTAIM COOCTBEHHOM CYITHOCTH HE numeeT. Hpto-
TOH K€ JI0Ka3aJl, YTO NPUTSHKEHUE HE SIBISIETCS BPOXKAEHHBIM CBOMCT-
BOM TE€J, MHA4e rOBOps, HE MMeeT (YHIAMEHTAJIbHOIO XapakTepa.
dyHaMeHTaNBHOE — 3TO TO, YTO CYIIECTBYET caMo 10 ce0e U HHUKaK
HE MOXXET OBITh N3MEHEHO.

Bemukuit OxkaM 3aBeman HE MHOXHUTEL CYITHOCTH 0e3 HeoOxo-
nuMocTH. HeIOTOH BCE-Taku ycMaTpuBai B WHEPIUU HEUYTO (GyH[a-
MeHTaiapHOoe. U Diinep cunTtan HHEPIUOHHOCTH MO CYIIECTBY IPHUCY-
et (cymieit) TenaMm. Bo3aMOXXHO, IMEHHO ITO3TOMY OH OTHOCHTEIEHO
MEXaHU3Ma UHEPLUU HE TOJIBKO HE CAENall HUKAKUX MPEANOI0KEHUN,
HO ¥ TaKOTO BOIIPOCa HE MOCTaBwWi. MlHadYe TOBOPSI, MBI HA POJIb CYIII-
HOCTH, OIPEACISAOIIEH SIBICHUE IPaBUTALUU, CTaBUM HHEPTHOCTh. B
NpUHIUIE, TO, 0 Y€M MBI MOBEAAaeM Jaiee, JejI0 He HOBOE, a TaBHO
3a0bBITOE CTapoe.
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Beltite MbI OTMETHIM MOHMMaHKWE Hbi0TOHOM (pyHIaMeHTaIbHO-
CTH WHEpIIMH, HO BOT YTO OH MHIIET B cBoux «Hawamax...» Ha cTpa-
auue 509:

Heaenme V1

Jywa onucueaem paduycor, npogotuMuM & weHMPY JeMav, niouad,
APOROPUUOHEABHLIE FPEMENIL,

D710 cleiyer m3 coNncTaBIeHHy BaAumoro Aemaeuns JyHb ¢ €0 BHAHMBIM
anametpoy. Boposem, jgemmenne Jy#p! neckoipko BOIMYIMAETCA CHADIO
JOIHIA, HO B 3THY ABIGHEAX # OpeneOpErald HEYYBCTBHTeILHLIMH MEI0IaMp
norpeiHocTed.

Ho ecnu 651 HploTOH HE MONEHWIICA TPOBECTH JIEMEHTapHBIE
BBIUMCIICHUS, TIOJB3YICh CBOEH ke (hopMyIiol (axke He 3Has 3Haye-
HUSI TPaBUTALMOHHOM MOCTOSIHHOW), TO OOHapy»ui Obl, YTO, coriac-
HO ero 3akoHy, JlyHa npursaruBaercs k CoJIHIy B 1Ba C JIMIIHUM pa3a
cuibHee, yeM K 3emite. Hudero cebe «HeqyBCTBUTENBHbBIE METOYI» !

Bot nannbie ans pacuéra:

MM, = 332000 — orHomenue macc CoJIHLA U 3eMIIH,

M,IM,, = 81 — otHomenue Mace 3emnu u JIyHBI (HO TYT 3TO He-
BaXKHO),

R./Rs = 390, a (Rm/Rm)2 = 152000 — oTHOIIIEHHE KBaIPaTOB pac-
CTOSIHUH.

Tenepb npocTeie MpeoOpa3zoBaHus U COOCTBEHHO PacuéT:

Fre = M*MJR,

Fun = M*MJR,,

Fuc: Fus = (MJM,) : (Rye/Ry)% = 332000 : 152000 = 2.2.

Nmeem: Jlyna k ConHLy «IpUTSTHBAaEeTCs» B 2.2 pa3za CHIIbHEE,
4yeM K 3emure.

Uwurarens JOKEH 37ieCh MOHATH, YTO aBTOp HE HacTaWBaeT Ha
ToM, uTo JlyHa nmeiicTBuTensHO mputsArusaercs kK CONHIy B IBa pasa
cuibHee, yeM K 3emuie. OH-TO 3HAET, YTO OHU BOOOIIE HE MPUTATHU-
BAaIOTCSI, U BaM, TeM, KTO MPOYUTAET KHUTY JI0 KOHIIA, TPUAETCS ITO
y3HaTb. 37ech peub HIET O permyTauun HpioToHa: oHa He Oe3ymped-
Ha, ¥ BCE €r0 YTBEPXKICHHUS CIIeyeT MOoIBepraTh COMHEHHIO. B KoHIe
KOHIIOB, HBEFOTOH Bcero nuims MaTeMaTuk, a He ¢pu3uk. Jla n Mmarema-
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THK, KaK BHJIUM, HE BEJIUKUHU, maneko He Dinep. PeanbHbIM pr3nkoM
spnsiercst [anuielt, 1 (GaKkTHUECKH MEPBBIA U BTOPO# «3akoHbl Hblo-
TOHa», npuHamiexkar ['anunero, a He Hetotony. bonee toro, HetoToH
MU3BpaTUII 3aKOHBI ["anmusies.

Huepyusa u cpasumayun

[TpuBognm dhopMynmpoBKy 3akoHa uHepiuu [ammmes, omyOiu-
KoBaHHOTO UM B 1638 T.: «Bcsakoe usuueckoe meno, nokosiweecs
unu osudcyueecss 8 pusuueckol cpede ¢ NOCMOAHHOU CKOPOCMbIO
NPAMONUHEUHO WU HO OKPYMCHOCHU 80KpY2 UeHmpa unepyuu, Oy-
dem npoooacameb Mo 08UdICEHUE BEYHO, eClu Opyeue husuyeckue
mena uiu cpeda He OKAXCYm CONPOMUBIIeHUs IMoMy dsudcenuro. Ta-
KOe 08UdiCeHle eCmb 08UdNCEHUE N0 UHEPYUUY.

[IpsAMOTMHEHHOTO ABHIXKEHHS (PU3UYECKHX TeJ 10 HWHEPLUU B
MpHpoJIe He HAOIOAAETCs, a €CIIM KOT/Ia-TO OHO ¥ OBLIO, TO TeJia, Ha-
JeNEHHbIE TPSIMOIUHEHHON HMHEpIUel, TaBHO YIAIWIUCh U3 Hallei
pealbHOCTH 32 TOPU3OHT COOBITHH. ["amuiel TONKOBall €CTECTBEHHOE
NBWKCHUE, KaK JIBM)KEHUE «II0 MHEPIIMW», KOTOPOE HE TpeOyeT «cre-
MUANBHBIX MPUYrHY. OH MPEKpPacHO 3HaJ O ECTECTBEHHOM BpallleHUH
TUTaHEeT BOKPYT cBOel ocu W BOKpYr COJHIIA, a Takke O BpamleHUH
CouiHIla BOKPYT CBOEH OCHM M YETBIPEX CIyTHHKOB BOKpyr HOmurepa
(mBa MOCNEMHUX OTKPBHITHS OBLTH CHENAHBI UMEHHO MM), HO BCE XKE
c/ienall HeKOPPeKTHBIE 0000IIeHNs. 3HAI O TOM, YTO U B 3€MHBIX YC-
JIOBMSIX JICHCTBHE BCEX MEXaHM3MOB OCHOBAHO Ha BpalileHud. Tem He
MeHee, ['ammield mocuntan (qymaro, He 03 BHEIIHUX CHCIUATBHBIX
MIPUYUH, CBA3aHHBIX C WHKBH3MIIMEW) PAaBHOMEPHOE MPSAMOJIUHEHHOE
IBI)KEHNE MAaTePHAIBHBIX TEJ UX €CTECTBEHHBIM COCTOSHHEM B 3€M-
HBIX YCIIOBHSIX, IOJjIarasi, YTo JIMIIb JJIS [JIAHET paBHOMEPHOE KPyro-
BOE JIBIDKEHHE SIBIIICTCS €CTECTBEHHBIM JBMKEeHUEM. [loaTOMY 3aKoH
nHepuuu ["anunes TpedyeT yTOUHEHUs, IPUBEACHUS €0 B COOTBETCT-
BHE C HAIlIeH TEKyIIeH peabHOCThI0. UTO MBI HE 3aMEUIUM CICNIATh.
[Mompocty ckpectuMm ero GopMyIHpoBKYy ¢ (HOPMYJIHPOBKOH 3aKOHA
Kenunepa:

«Bcaxoe meépooe uzuueckoe meno, packpyuennoe 6oOKpye jito-
b0t ocu, He 6vlxoOdswel 3a cabapumvl mena (cobcmeennoe CnuH-
CnuHo80e épaujenue), Oyoem npoooaNCAmb 3M0 OBUNCEHUE BEUHO De3
BHewH el no00epIICKU, eciu opyaue Quzuueckue mena uiu cpeoa He
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oxasxcym conpomugnerus smomy osudscenuro. C60600HoOe 8pawyerue,
mena packpyuyeHHo20 B0KpY2 OCU, 8bIX00Awel 3a 2abapumel mend,
O6yoem npooodcams Mo CHUH-OPOUMATbHOE 00paujeHue 8eyHO 6
coomeemcmeuu ¢ sakonamu Kennepa, eciu opyeue ¢usuyeckue meia
UIU Ccpeda He OKAXCYM CONpOmMuUsneHus 3momy osudcenuro. Takoe
08uoiceHUue ecmb 08UdCEHUE NO UHEPYUU, U UHO20 OBUNCEHUS NO UHeD-
yuu He cyujecmsyem.

CoOcTBEHHO, HHUYETO YAWBHUTENBHOTO HET. 3aKOH COXPaHEHUS
MOMEHTa HWMITYJIbca IPOBEPEH MHOTOBEKOBOM MPAKTHUKOW. 3aKOHBI
Kenepa — 370 TOT ke 3aKOH COXpaHEHUs MOMEHTa uUMIlyJbca. Boc-
MpPUHUMAaNTE CKa3aHHOE CIIOKONHO, 0e3 MCTEepHKH, HUXKE BCE Oyer
000CHOBaHO, B TOM YHCJIE JIOKa3aHO IKCIEPUMEHTAILHO, KCIIEPH-
MEHTBI MPEAETHHO MPOCTHI, TPU JKEITAHUU CMOXKETE IOBTOPUTH WX
CaMOCTOSATEIBHO.

B 10 xe Bpems U3 Takoro onpeaeneHust HHEPIUH, OU€BUIHO, YTO
NIBIKEHUE 110 WHEPIUH (BpallleHHe) He MOXKET UMETh CIEIOB, TYT Y
MIPUPOJIBI HET OTXOJIOB, a, CIEe0BaTENbHO, U PacXxoJoB Toxke HeT. Ho
nHepuuA-To ecTb. Kak Moxer ObITh Takoe? OcTaércsi 0JJHO — pacxo-
ITbI, ¥ PacXobl HEMaJIbIe, MHBECTHIIMH B CO3/IaHUE SIBJICHUS HHEPITUH
OBUIH CIeTaHbl 3apaHee, ITO UCXOTHBIN TII00aTBHBIA Pecypc, TO €CTh
SIBIICHUE WHEPIIUH SBJISETCA MPETyCTaHOBICHHBIM.

3HAUUT, ¥ WUHEpIUs HE eCTh WUCTHHHAsA (OKOHYATENbHas) CYII-
HOCTB, pa3 €€ MOXXHO yCTaHOBHTD, a 3HAYUT, U U3MEHUTh. VcTHHHAS
CyIIHOCTh 3aphiTa eni€ riayoxke. B pasmene «Meradusuka rpaBura-
IUU» MBI U JI0 He€ obepéMcs, a rmoKa JuIs JIF0JIeH, CIIoCOOHBIX TTOHU-
MarThb BCE ¢ HaMEKa, CAENAEM TOHKMI HaMEK Ha IPUYMHY U MEXAHU3M
nHepuuu. CTOPOHHUKY T'eJIMOLEHTPUUYECKON CUCTEMBI SICHO, UTO JIIO-
0ol (parMeHT BemiecTBa 3emid, Ojaronmapsi BpalleHHIO 3eMJIM BO-
KpYT CcBOE€il ocH, BpamaeTcst BOKPYT IIeHTpa 3eMJid, a B CBSA3M C Bpa-
menreM 3emiu Bokpyr CoiHIa — Bpamaercsa U BOKpyr 1earpa CoiH-
1a. YTJOBBIE CKOPOCTH 3THX BpalleHWH HEBETWKH, HO pajauyc-
BEKTOPBI OTPOMHBI — THICSYU KUJIOMETPOB U JIECITKH MIJITMOHOB KHU-
JIOMETPOB COOTBETCTBEHHO. BOT Bam m mpupoaa nHeprnwn! Pazee BB
MOJKETE CBOMMH YCHIMSMH BHECTH 3aMETHOE H3MEHEHHE B YXKe
UMeroIIeecs 3HaueHNe MOMEHTa MMITYJIbca Jake HeOOJbIIoro ¢par-
MeHTa BemecTBa 3emnn? Kak mokassiBaeT MpaKTHKa, IS BHIBOJA He-
0OJBIINX KOCMHYECKUX almlapaToB HA OPOWTY — yBEIWYEHHs 3Hade-
HUSI MOMEHTA UMITyJIbCa armapara Ha 5% OT UMeroIerocs — HeooXo -
MBI THICSTYH TOHH TeNTHIIa U OKUCITUTENs !
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ITosTOMy Teno, eci MOCMOTPETHh HAa HETO CO CTOPOHBI 3BE31, TIPO-
JIOJDKAET JIBUTATHCS, MO CYTH, IOYTH TaK e, KaK JBUTAJIOCh 10 BaIlluX
MaHUTYJSIUE ¢ HUM. [IOHSITHO, 4TO TPOIECC COOCTBEHHOTO W OpOH-
TaJHHOTO BpaIleHHs BO3HUK HE caM CO0O0H, a Oiaromapsi HEKOMY BOJIe-
BOMY Hayaly — HEMNPEOJOJMMOW CHIIe OOCTOSATEIBbCTB, OKa3aBILIEHCS
CIIOCOOHOI CKOHIIEHTPUPOBATH OTPOMHEIE PECYPCHI B HY)KHOE BpeMsl 1
B HY>KHOM MECTE M BJIOXHTH UX B PEANN3aIUI0 JaHHOTO Tporecca. Mbl
K PacCMOTPEHHIO 3TOTO emE BepHEMCEs B pazaene «Metadusnka rpaBu-
Taluuy. A TIOKa 3allOMHUTE, HeonpeoeléHHOCMb Heumpanu3yemcs
(napanuzyemcs) uzb6bimouHoCmbI0, 3AKOHOMEPHOCb 00ECneUUBACCSL
3anpedenvHotll u3obimoyHocmyio. TakoBa JTOTUCTHKA MPUPOIBI U MeXa-
HU3Ma JIF000# IPUPOAHON CUMMETPUH U (W) 3aKOHOMEPHOCTH.

ViMeHHO 3aKOH COXpaHEHHS MOMEHTa MMITyJhca 00eCreYnBaeT
YCTOHYMBOCTh MaTepHANILHBIX CTPYKTYp Ha BCEX YPOBHSAX MaTEpHUH.
Benr cuHTE3 BO3MOXKEH, €Clii €CTh (aKTOp, KOTOPHIA UTOXKUT IIPO-
1ecc craHoBieHWs. TakuMm (akKTOpOM B MPHUPOIE SBISIETCS 3aKOH
COXpaHEeHHs] MOMEHTAa MMITyJibca. Ha BpalieHUn MOPSIIOK JEPKUTCS
KaK Ha CKaJle, HEM3MEHHO U BEYHO, KOO €ro MoJIepKUBAIOT KOJIOC-
caJbHBIE, HO HEBUAMMbBIC KOJIMYECTBAa aKKYMYJIHPOBAHHOTO B Bellle-
CTBEHHBIX CTPYKTypax BpallaTeJIbHOTO MABIMXKEHHS, KOJUYECTBA
JIBUKEHUS, U3MEPSIEMOT0 B «METarurax» HalluX eJIWHUI] U3MEPCHUS
yIJIOBOTO MOMEHTA.

B nensx 3akperuieHuss TOHUMaHUsI BBINIECKa3aHHOTO IPEJCTaB-
nsieTcst yMecTHOM aHamnorusi. lIpencraBeTe cebe CTpyro BOJBI, OBIO-
myo noj OonplmMM HamopoMm w3 Opanzacmoita. CMoOXeTe JH BB
CBOMMH CHJIAMH 3aMETHO M3MEHHThH HANpPaBJICHUE JBHKCHUS HEKOTO-
POii 9acTH BOJIBI CTPYH?

s moHMMaHHA M3/1araeMoro janee HeoOXOIUMO MMEeTh 0a3o-
BbIC TIPE/ICTABIICHHUS O BpallaTelbHOM JBMKEHHH. Jleno B TOM, 4YTO
BpallareinbHOe JBIKCHUE B MIKOJIE M B By3aX H3y4aeTcs Kak Obl MU-
Moxo070M. Tam Bcé Oombllie HAJEraroT Ha SKBUBAJICHTHOCTD «IIOKOSD
(oTHOCHTENBHO ce0si caMOoro) W MPSIMOJIMHEHHOTO W PaBHOMEPHOIO
nBkeHns. Ha camom jxe nmene B mpupoae He CyIIECTBYET HH «IIO-
KOs», HU TPSMOJMHEHHOTO U PaBHOMEPHOTO JIBWXKEHUS, HO Jtoboe
BEIIIECTBEHHOE 00pa3oBaHme (TeJ0) HAXOIUTCS BO BpamieHun. He
YAUBUTEIBHO, YTO TIOCJIE TAKOTO OOOJBAHMBAHHS J1a)Ke BBITYCKHUKH
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TONTONPYAHEHCKOTO (U3TEXA BEPSIT B PEATbHOE CYIIECTBOBAHHE IIEH-
TPOOEXKHBIX CHII M HeKuXx cui Kopwonmca y paBHOMEpHO Bpariaro-
mieiicsa 3eMiTu.

Te, k1O (hM3HKH BpalaTeIbHOTO ABM)KEHWS HE 3HAI—HE 3HAJM, a
MTOTOM BOOOIIIE 3a0BLI, MOTYT €€ «BCIIOMHUTEY, 3arTIIHYB B [4], y1e0-
HUK SKcnepuMeHTanbHol ¢u3uku P.B. Tlonms «Mexanuka...». [lo
KpaliHel Mepe, CTOUT y3HaTh, YTO TAKOE MOMEHT MHEPILUH, YTO TAKOE
MOMEHT CHWJIbI, YTO TAKOE€ MOMEHT UMITyJibca. Bl HE HalIETe YHUBED-
CaJIbHOM (hOPMYIIBI, OKA3BIBAIONICH, KaK MPOU3BOJIUTCS OOMEH YTJIO-
BBIM MOMEHTOM Ipu B3aumojeictBuu ten. Crnenys HuroToHy, Bce
ONEPUPYIOT KOJIMYECTBOM JBHKEHUS, MPEAEIbHO pPeayLUpOBaHHOMN
XapaKTEPUCTUKOW NBIKEHUS, TPUMEHUMON JIUIIG IS PEIICHUS 3a-
Jlad IBIKEHHs a0CTPAaKTHBIX MaTepHalbHBIX ToueK. K cBemeHuto Imo-
OuTenell COBpeMEHHBIX TEOpU: B 00IIel ¢hopMe ABMKCHHS MPOCTO-
T'O BOJYKA MPECTABIISIOT PSIJ CAMBIX TPYIHBIX 3371ad BCEH MEXaHHKH.
Jaxxke ¢ oueHb OONBIIUM MATEMAaTUYECKUM amiapaToM JOCTHTalOT
JUING TPUOIMKEHHBIX PEIICHUN.

IToneITKH OOBSCHUTH TPAaBUTAIMIO HA YPOBHE IPEICTaBICHUN
COBPEMEHHOW (PU3UKU TPUBOAAT K HEOJHO3HAYHBIM BBIBOZAM, IPO-
TUBOPEYMBBIM TEOPETUUECKUM PE3yIbTaTaM, CBUACTEIbCTBYIOLIUM
HE O HEJIOCTATOYHOCTH €€ IKCIIEPUMEHTAIbHOTO 00OCHOBaHUS, a 00
OTCYTCTBHH TTOHUMAHUS OCHOBOITOJIATAIONIETO TPHUHITUNA JCHCTBHUSI
rpaBUTAIMH - TJIABHOTO KPUTEPUS OTOOPA, MOJIb3YSCh KOTOPHIM MOXK-
HO TIPO(UIBTPOBATH IMIIUPUYECKUN W MaTepual U MHOTOYHCIICHHBIE
TEOPETHUECKHUE CTIEKYIISAIUU. TakuM KPUTEPHUEM MOXKET OBITh TOJIBKO
peanbHas «IPaKTUKa CO3/IaHUS TPABUTAIIHI.

Hayunslii MeTon mokasan cBo€ Oeccuiiue mepel TaiHOHM rpaBu-
Tald{, U Mbl OPUMEHUM K PACCMOTPEHHUIO T'PABUTALUU XOJIOAHBIN
VHXCHEPHBIA CUCTEMOTEXHUUYECKUM IOJIXOJI, PAaBHOMYLIHBIA K Mare-
MaTH4ecKuM (pokycam, MpearoYnTAIONINNA Ha BCE CMOTPETh MPAKTHU-
YeCKH, He B AUCKypce (popMaTbHOMN JIOTHKH, a C IO3UIUNA KOHKPETHOM
nmoructuku. lloyemy mHepHms mpeiaraeTcs Ha pOJb TPaBUTALNN?
[ToTomy, 9TO MBMIKEHUE MO MHEPIMHU HE TPEOYET MOCTOSTHHOTO IMPH-
BJICUCHUS] PECYpPCOB, TOIBKO OHO, OJHAXIbl YCTAaHOBJICHHOE, MOXET
IUTUTHCST 6€CKOHEYHO 0€3 BHEIIHETO PECYpCHOTO 00eCIIeUeHHUS.

C Kakoi TOYHOCTHIO CHCTEMOTEXHUYECKUN TTOIXO0/T, OTTHPAIOTITHIA-
Csl Ha JIOTUCTHUKY, TIPEICTaBIsET paccMaTpuaeMoe sieiieHne? C mocra-
TOYHOM TOYHOCTBIO, C TOYHOCTBIO J10 NCTUHBI.
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TodHOCTE — Hmenmo ToHKOE. B sKCcIeprMeHTaTsHOW HayKe, (QU3H-
Ke, XUMHUH BCETJa MPUHATH TOBOPUTH O HEKOM IPHOIMKEHIH, 001Ie-
MPUHSATOM JIOMYCKE, U 3TO 00bIYHAs MCcTOpUs. M mpuvmMHA 3TOrO Mpo-
cta. Tak Ha3pIBacMble 3aKOHBI IPUPOABI BEPHBI TONBKO MO OTHOLIE-
HUIO K UJICAJIbHBIM TeJIaM U U€albHBIM YCIOBHUSAM, KOTOPBIX B SMITH-
pUYECKOM MHUpE He ObIBaeT; Mmo3ToMmy JlekapT, yCTaHOBUB, UTO TpS-
MOJIMHEHHOE ABUKCHHE B MATEMaTHUE€CKOM CMBICIIE SBIIAETCA CaMbIM
MPOCTBIM, OOBABIISET, UTO PEaTbHO B MPUPOJE MPSIMOIHHEHHBIX JBU-
JKEHUM He TpoucxXoiauT. l'amuieil B CBOMX TpyldaX HEOJHOKPATHO
MOAYEPKUBAJ, YTO SMIIMPUYECKHUE SBICHUS, KaK MPaBUIO, IPOTUBO-
pedar 3aKkoHaM MEXAaHHMKH, a OTHIOJb HE COINIACYIOTCSA C HUMHU.

K BpamarenbHOMy JBHAKEHUIO B JPEBHUE BpPEMEHA MPOSIBIISIICS
OosbIioN WHTEpec. Bce msaTh APEeBHMX MEXaHU3MOB OCHOBAaHBI Ha
CBOMCTBaxX BpalaTeNbHOTO NBHXKEHHsS. OCHOBHBIE MAIIMHBI, paccMat-
pHUBaeMbIe IPEBHUMH aBTOPAaMHM, HaunWHas ¢ ApXuUMeza, CyTh: VeCtis —
pbruar, axis in peritrochio — Bopor, trochlea seu polispastus — 6ok,
cochlea — BuHT, Cuneus — kinuH. OYHKIIMOHUPOBAHKUE YKA3aHHBIX Ma-
IIVH UAET TOJBKO MPHU yYACTHHU 3eMJu (ApXUMe;: «JaiTte MHe TOY-
Ky OIOPBI...») — YYaCTHH TeJla C O'POMHBIM MOMEHTOM HMITYJIbCa.
HanpammBaeTcs BbIBOA, YTO yKa3aHHbIE MEXaHU3MBI — 3TO HEYTO IO-
NOOHOE CpelicTBaM JOCTyNa K TMPOAYKIHMH D3JEKTPOCTAHIUH, THIIA
ANEKTPUYECKON apMaTypsl (BBIKIIOUATENH, PO3ETKH); MOCPEICTBOM
K€ YKa3aHHBIX MEXaHU3MOB MbI MOJIy4aeM JOCTYN K OTPOMHOMY pe-
Cypcy Bpall€HUs, aKKyMYJMPOBAaHHOMY B BEILLIECTBE BpalllarOLIEHCs
3emmu. OOpa3HO TOBOpS, MEXaHWU3MBI JIUIIb PEATU3yIOT JOCTYN B
«3aKpoMa POJMHB» — PECypCy BpallEHUsA, aKKyMYJUPOBAaHHOMY B
BEILECTBE Halllel POJHOM MIaHeThl 3eMilsl. AHAJIOTMYHO, HAIll MO3T —
3TO TOKEe CBOeoOpa3Has apMaTypa IS IOCTyIa K 3rperopy, HO O J0cC-
TyTe K orperopy BepHEMCS B riaBe «Mertadusznka rpaBuTaIIum».

Ho ™Mbl )xMBEM B MHBIE BpEMEHA, TENEPDh PACCYKICHUS 110 MPUH-
[MTIaM JIBIDKEHHS TIOYTH Bcerya 3aBeprinarcs (pasoit tuma: «Jlo cux
[IOp paccMaTpUBAIIM TOJBKO MOCTYHAaTENbHOE IBHKEHHE, HO BCE CKa-
3aHHOE O IOCTYIATENbHOM ABMXKEHHUU B IIOJIHOM MEpEe OTHOCUTCS U K
BpallaTelbHOMY JBH)KEHHIO, ECTECTBEHHO C YYETOM OCOOEHHOCTEH,
MNPUCYILIUX TOJIBKO BpallleHHuo». M nanpuie Hu cinoBa. XOTs HOHSTHO,
B HaImeM Mupe Jro00e ABIKEHUE SBISETCS BpalaTeIbHBIM HITH KOM-
OuHarueit (cOOpKkoil) BpamiarenbHbIX IBMXKeHUH [5]. B ToM ymcne u
MOCTYNATEIbHOE IBUKEHUE.
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IIpexxne yem mepeiTH K HaTypHBIM 3KCIEPUMEHTaM, IPOBEAEM
MBICJIEHHBIHM AKCIIEpUMEHT. MBI yXKe 3HaeM, WM, KaK JIOOWI MOBTO-
pATh Hpl0TOH, «1160 HUKTO HE COMHEBAETCS», YTO AJIS IPOTOJIKEHUS
BpAIIeHHs] PACKPYUYEHHOTO BEIIECTBEHHOTO mIapa (B IPHUHIINIIE Tela
moboit hopmel) He TpedyeTcs BHENTHEH MOMNEPKKH, TOCTATOUYHO
TOJIBKO OTCYTCTBUSI IPOTHUBOJEHCTBUSA 3TOMY BpallleHHI0. JTO yT-
BEP)KICHHE OOBIYHO BOCIPUHHUMAETCS JETKO, 0€3 CONpOTHBICHHUS,
BCE K€ 3HAIOT, YTO 3eMJid BpallaeTcsi BOKPYT CBOEH OCH YK€ MHJI-
nuapael jer, na u CoJHIE TOXKe — HHUKTO K€ MX HE «IIOAKPYYHBa-
et»? A BOT IpEeACTaBUTh, YTO U OPOUTANBbHOE BpallleHHE He HYKAa-
eTCs B MOJIEPKKE KAaKOH-THOO0 CHITBI, MCXOMASIIEH OT IeHTPaIbHOTO
Tena, 00pa30BaHHOMY YEJIOBEKY TPYIHO. XOTs, Ka3ajJoch OBI, 9TO
TyT TpyaHoro? Bo3pmém kombio (TOop, OyOJIMK), y KOTOPOTO B IICH-
Tpe HUKAKOI'O TeNa HET, CIUIOLIHASA JObIpKa (OTBEPCTHE), PACKPYTHM
€ro OTHOCHTENBHO IIEHTPa, OTCOEANHUM OT PaCKPyYHBAIOIIETO yCT-
pOWiCTBAa M BBIMYCTUM B CBOOOJAHBIA MOJET B KOCMHYECKOM IMPO-
ctpancTBe. Ham top Oynet u nanbuie 10 0ECKOHEYHOCTH BpalIaThes
BOKPYT ABIPKH. AKKYpaTHO pa3pexeM TOop JydoM Jia3epa Ha He-
CKOJIBKO 9acTe# — KyCKH TOpa OTHIOJb HE Pa3JeTsATCs B pa3HBIE CTO-
POHBI, 3TO 03Ha4ajo Obl HapyIIEHHWE 3aKOHA COXPAHEHHsS MOMEHTa
HUMITYJIbCA, CAMOTIPOU3BOJIBHBIN OSCIIPUUUHHBIA €0 POCT, CO3JaHHE
IBIDKEHUS W3 HUYero. Kak nBHUranmch 9acTu Topa 1Mo Kpyry, Tak H
OyIoyT MHpoOAOJKAaTh 3TO JBM)KEHHE. MOXKeM yAaluTbh OOJBLIYIO
yacTh 00pe3KkoB (XOThb Bce, KpoMe ofHoro). OcraBmmecst B oOpase
TOpa Kycku OyayT ABUTATbCA 1O TOW ke opbure. He Bepurcsa? A
BCIIOMHHUTE O CTHIKOBKE M PACCTHIKOBKE KOCMHUYECKHX allapaToB Ha
opOuTe: mocie 3TUX Omepaluii OpOUTHl Y HUX HE MEHSITCA (10
BKJIFOUEHUS JIBUTATENEeH ).

Bot emé ciyuail u3 mpakTukm ocBoeHus kocmoca. Korma KC
«Kaccunam» ObuTM 3a(pUKCUPOBAHBI BCIUIECKH PagUOM3IydEHHUS OT
kojen; CaTypHa, TO JOJT0 HE MOTJM MOHATH UX MPOUCXOXKJIEHUE.
OnHaKo MOTOM BBIICHHIIOCH, YTO WM3/IAIOTCSI OHU B TOT MOMEHT, KO-
ra [0 YacTULlaM KOJIell yAapsieT MPOIIMBAIOIINM KOJIbLA METEOPHUT,
a 4acTHIIBI KOJIEll, KaK MPUBA3aHHBIE HA «PE3MHKE», BO3BPAIIAIOTCS
B IUIOCKOCTh 3KkBaTopa! IloHATHO, YTO Jeji0 TYyT He B MUpUYe-
CKOM NPHUTSKEHUH YaCcTHI K IMJIOCKOCTH KOJIbIa, 4 B COXpaHe-
HHMH YIJI0BOTO MOMEHTA. Y Iap MeTeopHuTa IO YacTHUIle KOJbIla BHO-
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CUT OTHOCHTEIFHO Majyl0 MPUOAaBKy K UMEIOIIEMYyCsl Y He€ MOMEH-
Ty HMITYJIbCA, BOT YaCTHIIA M BO3BpAIlaeTCs Ha CBOIO OpOUTY, ompe-
NEeN€HHYI0 €€ HaJMYHBIM YTJIIOBBIM MOMEHTOM. TouHEee, B JaHHOM
Cllydae IOJYYeHHBIH B pe3ysbTaTe yJapa BEKTOp BpaIaTeIbHOTO
MOMEHTA MEPIEeHIUKYIJSIPEH K HAaMpaBIICHUIO YK€ HUMEIOIIErocs y
TeJa BpalaTeabHoro uMITyisca. [loaroMy BennymHa BpamareabHOTO
MMITYJIbCa OCTAETCSl HEM3MEHHOM, N3MEHSETCSI TOJBKO ero HalpasJie-
Hue. BpamarenbHbeli MOMEHT, NEPIEHAUKYJSPHBIA K OCH  Bpalla-
TEJIHHOTO HMMITYJIbCA, BBI3BIBAET MPELECCHOHHOE JABIKEHHE OCH Bpa-
mareabHoro uMmynsca. Och BpalaTeaIpHOTO UMITYIIbCa yXKe He Oc-
TaeTcs OOJIBIIEC HEMOABIKHON B mpocTpancTBe. OHa, co cBOel CTO-
POHBI, HAaYWHAET OMHUCHIBATH HEIIOJBIKHEIN B IPOCTPAHCTBE KOHYC
mpereccuu. A TPOSIBICHHE TPeneccuy Oe3bIHEPIOHHO: HCYe3aeT
BpallaTeabHbIil MOMEHT — Hcue3aeT U npeneccus. nuTenbHOCTh XKe
yaapa (MOMEHTa CHJIBI) MaJa.

B moHATHAX CHUCTEMHOTO aHamn3a TyT HaOmomaercs 3Q¢exT
camoopranmzanuu. 1100 cMbICT caMOOpTraHHU3alMA COCTOWT B CaMo-
COXpaHEHHH, B BO3BpAaTE OT JIFOOBIX MCKYCCTBEHHBIX OTKIOHEHUH K
MPOEKTHBIM (COOCTBEHHBIM) 3HaueHUsM. CaMOOpraHM3alus — STO
BO3BpAT W3 MPUHYIUTEIHHOTO COCTOSHHS B COCTOSHHUE €CTECTBEH-
HOE, BO3BpAT K COOCTBEHHBIM 3HaueHHsIM. CaMoopraHu3alusi CMOT-
PUTCSI CHHTE30M, @ CHHTE3 BO3MOXCH, €CIIM eCTh (aKTop, KOTOPHIi
WTOXKHT TIPOIIECC CTAaHOBIEHUs. BoT nmpupoaHsiii pakTop — coxpaHe-
HHE MOMEHTa UMITYJIbCa — M €CTh TOT €UHCTBCHHBIN (HaKTOp, KOTO-
pBIil HUBENUPYET HCKYCCTBEHHBIC OTKIIOHEHHUS, MTOXHUT IPOIECC
CTaHOBJICHHUS, O0ECIeYnBaeT CTaOMIBLHOCTD BEIIECTBEHHBIX CTPYK-
Typ. Ecnm cuHTe3 BO3MOXKEH, TO CyIIEeCTBYeT U MEXaHU3M CHHTE3a,
U 3TOT MEXAHU3M CHHTE3a COXPaHsET CBOE NEUCTBUE U IO 3aBEpIle-
HUIO Ipoliecca CHHTE3a, B (JOpME penpecCHUpOBaHHs OTKIOHEHHH.
HNmeHHO 3TO 00CTOSTENBCTBO OOECIIeUnBaeT CoOXpaHeHHe COOCTBEH-
HBIX 3HaueHUN 00bekTa. IlogpoOHee 00 3ToM OyAeT paccka3aHO B
pasnene «["paBUTAINS B CHHEPTETUUECKOMN TTapagurme.

OTHUM 00CTOATENHLCTBOM (Ha OOHYC) BCKPBIBACTCS TaifHa SBICHUS
WHEPIMN — MepBoro 3akoHa [ ammies—HproToHa B Hamel dopMyiu-
poBke. [la 1 BTOporo u TpeThero Toxe. Bece Tpu 3akoHa CBEPTHIBAOT-
cs B OJWH — B YTOYHEHHBII HaMHU 3aKOH mHepnuu [ ammesi, oOpeme-
HEHHBIN COXpaHEHHEM yTIOBOTO MOMEHTA.
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Takoe CBOMCTBO BeleCTBa, KaK Macca, HUKaK He MPOSABIISIETCA B
cBOOOJHOM (MHEPLMOHHOM) JBMKEHHH. TO €CTh MPOSBICHUS MAaCChI
HET HE TOJIbKO y «IOKOSIIEroCs» SHHIITEHHOBCKOTO ()OTOHA, HO U,
MOCKOJIBKY TTOKOSI BOOOIIE HET, Yy JII000TO0 WHEPIUOHHO CIIEAYIOIIETO
0 CBOEH opOuTE BEMEeCTBEHHOTO 00pazoBanus. CBOHCTBO BEIIECTRA,
Ha3zpiBaeMoe Maccoil, mposeusiercss TOJIBKO B ycnoBusx ymaapHOTO
KOHTaKTa, MPUBOMAIICTO K WU3MEHEHHIO OopOuT. M3MeHeHue opOuT
(OKYCHBIX PACCTOSHUH, YTIOBBIX CKOPOCTEH) — MHAMKATOP STOTO
n3meHenus. Ho, BeIOpaB MHAUKATOpP M3MEHEHHUS, HEOOXOIMMO HANTH
(haxTOpHI, BAUSIOIIE HA TO U3MEHEHHE.

B kagecTtBe Takoro ¢akTopa Macca HernpuemiieMa. I1ocKoabKy
XapakTep U3MEHEHUH TyT OIpeneNseTcss He TOJIbKO YIJIoM, MOoJ KO-
TOPBIM «BCTPETUJINCHY CIEAYIONME TI0 CBOMM OpOWTaM Tena, He
TOJIBKO KOJIMYECTBOM BEIIECTBAa B TelaX, HO M €ro MPOCTPaHCTBEH-
HBIM paclpelelieHueM, WHTEHCHBHOCTbIO COOCTBEHHOTO CITHH-
CITMHOBOTO BpAalIeHHs TeI W 3HAUYEHHWEM TaHTEHIIMATbHBIX CKOpO-
CTel Ten B TOYKE CTOJKHOBEHHA U T.J. Macca mpuMeHHMa Ha YpOB-
HE MaTepHaIbHBIX TOUYEK, KOTOpbIe HE MOTYT BpamaTtscs. [loaTomy o
Macce CTOUT 3a0bITh, 1 OTIEPUPOBATH MOMEHTOM WHEpIHH Tena. Ec-
U Maccy ONPENEISIIOT CTATUYECKH, IO PACTSIKEHHIO IPYKUHBI
(kcTaTH, TIOUYEMy BBl CUHTAeTe, YTO PACTSHKEHHE NPYXKUHBI PaBHO
Macce?), TO BEIMYMHY MOMEHTa WHEPIIUU Tella OTHOCHUTEIHHO Ka-
KOW-TH00 ero oCW BpalleHHs OINPEAEISIOT ITUHAMUYECKH, METO0M
KPYTWJIBHBIX KosieOaHuid. [IoHATHO, B OTIIMYHME OT MAcCChl, Y TeJia HET
KaKoro-JIM00 OJHOTO 3HAYEHHWS MOMEHTa WHEPIIMH — OTHOCHTEIHHO
Pa3HBIX OCell BpalleHHs y OJJHOTO U TOrO e Tejla 3HaYeHHs] MOMEH-
Ta UHEepIUHU OyIyT pasHBIMU. A O0cel, OTHOCUTEIHHO KOTOPBIX MO K-
HO KPYTUTBH TeJO0, OECKOHEYHOE MHOXECTBO. Pasymeercs, HyXHO
paccMaTpuBaTh U CIly4au BpAIEHUS Tel BOKPYT OCEH, BBIXOISAIIUX
3a rabapuThl Tena. B oTnuune oT Macchl, 3TalOHa MOMEHTa HHEPIHU
HET — 3a/1a4a /Il METPOJIOTOB.

UzmeHeHne opOHT Ten mociie UX yIapHOr0 KOHTaKTa ONpeness-
eTCsl TepepacrpeieieHHeM MOMEHTa WMITYJIbca MIPH ero oOImeM co-
xpaneHun. OOIIEro MaTeMaTUYECKOTO PEIICHUs 3TOW 3aJlaud He CY-
mrectByeT. [103TOMy HU B OJJHOM Y4eOHHMKE HE MPUBOAMTCS (OPMYII
IUTST pacyéra repepacnpe/ielieHus MOMEHTOB MMITYJIbCa y Bpalaro-
IIUXCS TEJI PU MX CTOJIKHOBEHUH B PE3YNbTATe IIEPECEUSHISI OPOUT.
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Bcemomunast o macce, ciegyer OTMETUTh PaclpocTpaHEHHOE 3a-
Omy’KIeHre O SKOOBI CBOOOJHOM BpAIlEHHH Tella BOKPYT HEKOETO
IeHTpa Macc. HeT Takoro BpamieHus1, MOCKOJBKY B CBOOOTHOM IBHU-
KEHHH HEeT MpPOSBICHHUS TaKOTO CBOICTBA, KaKk Macca, a 3Ha4uT, U
MposIBIIeHHS € IIEHTpa. A BOT O IIEHTPE UHEPIIUH B CBSI3U C BIUSHHEM
MOMEHTa MHEPIIMH Ha XapaKTep BpaileHHs 3a0bIBaTh HE CTOUT.

[lomarato, Teneppb MOHATHO, YTO BMECTO TPEX 3aKOHOB TUHAMHUKHU
Y 3aKOHA BCEMHUPHOI'O TATOTEHUS JOCTATOYHO OJIHOTO 3aKOHA MHEP-
nuu [anmuies B yTOUHEHHONH HamMu (GOPMYIHPOBKE, 0OpeMEHEHHOTO
COXpaHEHHEeM YTJIOBOTO MOMEHTa (MOMEHTa MMIyJisca). Bcé B coot-
BETCTBUH C COBPEMEHHBIM MPUHITUTIOM MApKETUHTA «TPU B OJJHOM.

Hanmuume y Bcex BemiecTBeHHBIX oOpa3oBannii CoJTHEYHOW cuc-
TEMBI OTPOMHOTO 3HAUYEHHUS MOMEHTa HMMITYyJIbCa — 3TO TOT (hakTop,
KOTOPBIY 00ECIICUNBAET HEMPEPHIBHYIO PabOTy MeXaHU3Ma IECHCTBUS
HaOJIIOaeMBIX 3aKOHOMEpHOCTEH. JItoOoMy TpaMOTHOMY WHXEHEPY
M3BECTHO. Ba)KHEHIIEH XapaKTepHUCTHUKOH JIO00T0 IMPOMBIILICHHOTO
M3JIENUs ABJISCTCS MPEJCKa3yeMOCTh €ro MOBEICHUS (CTaOUIIBHOCTD).
A oHa, CTaOMIILHOCTH, 00ECIIEUNBACTCS, TPEKAC BCETO, N3OBITOUHO-
CTbIO. ['OBOpSI SI3BIKOM CHCTEMOTEXHHKH (s OyIy 3TO 4acTo MOBTO-
PATB), HEONPEAETEHHOCTh HEUTPATU3yeTCsl N30BITOYHOCTHIO, 3aKOHO-
MEpPHOCTh 00€CIIeunBaeTCs 3aMpPeaeTbHON N30BITOTHOCTHIO.

B cBo€ Bpems DpHcT Max mbITalicss OOBSICHUTH MPOSIBICHUE CUIT
WHEPIUH C MOMOIIBIO CBOCH HJIEH O TPABUTAIMOHHOM B3aMMOJICHCT-
BHHM TEJI CO BceMH Maccamu Beenennoit (mpuaium Maxa). MsI ke 1mo-
CTYIHUM HA000pOT — CBEAEM IPOSIBICHUE IPABUTAIIMH K HHEPIINH.

[NoHrMaro, MBICIICHHBIMU 3KCIIEPUMEHTAMH U CHCTEMOTECXHHYE-
CKHMH OTKPOBEHHSMU 51 BaC HE yOEIWII, CIIUIINTE BeIb BCE CKa3aHHOES
Ha Tarotrenne 3emuu u  CarypHa. B crnenyromeidl  riaBe
«Experimentum cruCis rpaBUTaIdK» TPUBEACHO HeMalo (DAKTOB,
MIPOTHUBOPEYAIIMX HJee BCEMHPHOro TsaroteHus. Ho Ham TpeOyercs
HaTYpPHOE SKCIEPUMEHTAIILHOE TOATBEPKACHUE TOTO, YTO T'PaBHTa-
nuel tena (CUCTeMBI Tel) MOKHO HaJeNITh OCPEACTBOM BPAIICHHUS.
Jis moaTBepIKASHHST 3TOTO HEOOXOAWMBI HATYypHBIE, KOHTPOJIHpPYe-
MBbI€ DKCHEPUMEHTBI, © OHH €CTh Y MCHSI.
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IKcnepumenmanvHoe 000cHOBaAHUE
UHEPUUOHHOU CYmU 2PAGUMAYUU

[lomarato, B mopsiiKe TOATOTOBKH K TPOBEIEHUIO HATYPHBIX
SKCIIEPUMEHTOB BhI YK€ 03HAKOMHIIUCH C BPAIlaTeIbHBIM JBHKCHHU-
€M M0 PEKOMEHJOBAaHHOMY MHOH y4YeOHHKY DKCIEPHMEHTAILHOM
¢bus3uku P.B. IToms.

MHoroe 13 BBIIIECKa3aHHOTO MBI MOYKEM JIETKO TOJATBEPIHUTH
9KCIIEPUMEHTANBHO. YUHUTHIBasg OOelIaHne He mpuberats 0e3 Kpail-
Hel HeoOXOJAMMOCTH K MaTeMaTHKe, OyIeM OlepHupoBaTh OOpa3HBI-
MU aHAJIOTUSMH M MOHATHSAMH W3, HAPUMED, paguoTexHuku. [Ipen-
cTaBUM (0003HAYMM) MOMEHT UMITYJIbCA Y TMPOU3BOIHHO BEIOpaHHO-
ro HamMu (parmMeHTa BemiecTBa 3eMiM (Tella, MO-CTapoMy), CBsI3aH-
HBIA C €ro BpallleHUsIMH BOKPYT HeHTpa 3emun u nentpa CounHna,
cobcmeenHou cocmasaaioujeli 00IEro MOMEHTa HMITyJIbca Teja.
st paguonroOuTenelt nmpeaiarato UCIoIb30BaTh OHATHE HeCyuyel.
A TOT MOMEHT MMITYJIbCa, KOTOPBIH MBI TEJIy HAaBSI3bIBACM, PACKPY-
yuBas COOCTBEHHOW PYKOW Ha TPYXKUHKE, OOBSIBUM 6bIHYICOEHHOU
cocmasnsoueli TIABHOTO MOMEHTa MMITyJibca. Pamuontodurenu Tyt
MOTYT BCIIOMHHUTBH 00 aMIUIUTYTHOHM MIIM YaCTOTHOM, a TO U (a30BOM
Monynsiiui. OpOuTta BpalleHHs Teia, PackpydyuBaeMoro Ha Ipy-
JKUHKE OTHOCUTEJIPHO HAIllero Teya, OyJIeT MMEeTh (10 MOHSTHBIM
NpUYMHAM) HE KPYTOBYIO M JaXke HE JIUIMIICOMAalbHYIO, a Oojee
cIoXHYI0 (opMmy. DTUM BpamieHHEM (BBIHYXICHHOW COCTaBIISIO-
nieil) Mbl HENpPEpBHIBHO M3MEHseM oOliee 3HAYCHHE MOMEHTa HM-
myJibca (MPOU3BOANM MOJAYJIAIMIO HECYyIei), a, KaKk M3BECTHO W3
MEXaHWKHU BPAIATEIbHOTO JBIKEHUS, 3TO U3MEHEHHE — U3MEHEHHE
MOMEHTa WMITYJIbCa — TOPOXKIAACT MOMEHT CHJIbI, CUMIITOMAaTHYe-
CKOE TMPOSIBIIEHUE KOTOPOTO B IUIOXMX y4eOHHMKaxX Ha3bIBalOT IICH-
TpoOex)HOU croil. MOMEHT CHITBI — 3TO MPOU3BOIHAS 110 BPEMEHH OT
MOMEHTa UMITyJIbca. B JaHHOM cilydae Bapralud MOMEHTA UMITYJIbCa
nposBistoTes B hpopme cuoporo omrymieaus TOJIBKO rtorma, korma
Y BpAIIaroIIerocs Tella €CTh peallbHas BEIIeCTBEHHAs! CBsI3b C 3eMIIEH,
WHAYC «MOJYJISIV) BOZHUKHYTh HE MOXKET — HET KOHTaKTa, HET TOY-
KH OTIOPBI, HET «HECYIICH», HET U3MCHEHUS MOMEHTa MMITYJIbCa, HET
Y MOMEHTA CHJIBI. DTO JIETKO NMPOBEPUTH SKCIIEPHUMEHTAIBHO.
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B monTeepkaeHne Hamero NpUHIKIA TPOBENEM SKCIIEPIMEHT B
CTHIIE, HCIIONIb30BaHHOM ['anuiieeM mpw J0Ka3aTelnbCcTBE HE3aBHCH-
MOCTH XapakTepa IMaaeHus Tela oT ero Beca. OH OTHOBPEMEHHO
cOpaceiBai ¢ OallHW OAMHOYHEIE TeJa M CBS3KH M3 OJUHOYHBIX TEIl.
OpvHOYHBIE Tela U WX CBSI3KH (3aMKHYTHIE CHCTEMBI) BUTAIHCH
CUHXPOHHO W TIQJaJIA Ha 3eMJII0 OJHOBPEMEHHO, YTO CITY>KHJIO DKCITe-
PUMEHTAJIHHBIM OIPOBEP)KEHHEM CTaHIAPTHOW MOIENTH APHCTOTENS
YU J0Ka3aTeIbCTBOM MPaBOTHI [ anuies, NeMOHCTpaIMe 3aKoHa CO-
XPaHEHHUs UMITyJIbCa B 3aMKHYTOH CUCTEME.

MpEBI ke cTaHeM HaOJNIoMaTh IOBEEeHHWE HEKOH Bpalmaromencs
CBS3KH (3aMKHYTOH CHCTEMBI) BEIIECTBEHHBIX TeN, AETEKTHPOBAHHOE
OT BJIMSAHHA BBIHYXJICHHOTI'O ri100albHOTO0 MOMEHTA HUMITYyJIbCa (OT-
AenbHO OT Hecymiei?). CaenaTh 3TO JIETKO, XOTS SKCIIEPUMEHTHI C
BpalieHueM — JelI0 TOHKOE. MOXHO B3SITh NMPYXUHY, MPUKPETUTH K
eé KOHIIaM ABa MACCHUBHBIX KOMITIAKTHBIX IIIapa, a 3aTeéM, 3axXBaTUB
OJTHO W3 ITHX TN PYKOH, PaCKPYTUTh ATy KOHCTPYKIHIO (CHCTEMY
BPAIAOIIUXCS TE) U PE3KO OTIYCTHTh €¢ B CBOOOIHBIN MOJIET, KaK
noka3zaHo Ha puc. 1. Jlns neranbHOro aHaiv3a JIaHHOE JBUKEHHE
MOJKHO CHSITh, Hal[pMep, Ha KaMepy COTOBOTO TeliedoHa.

b= Puc. 1

Brl oOHapyx#HTe, 9TO, KaK TOJIHKO KOHCTPYKIUS YHIET U3 BAIIAX
PYK B CBOOOIHBIN MOJET (COCTOSTHUE JICBUTUPOBAHUS, KOTJIA y CBA3KU
HET HU TOYKHU OMOPHI, HU TOYKH TOJ[BECa, HHAYE TOBOPS — OTCYTCTBY-
€T TIOCTOSIHHAS BENIECTBEHHAS CBSA3h C 3eMJIEH), HATSDKEHHE Y MIPYKHU-
HBI UCYE3HET. ITO MOKHO HE TOJIBKO YBUICTH (CHATH Ha Kamepy), HO U
YCIBIIIATH M0 XapaKTePHOMY KJIANaIoNIeMy 3BYKY COJM3UBIIMXCS BUT-
KOB TIPYXHUHBL. TO €CTh 3KCIIEPUMEHT JIOCTYIIEH HaXKe IS CIEThIX —
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WHBAJIMIOB TIEPBOM TPyNIBI 10 3peHuto. [IoHATHO, KOrma HET Bapha-
MM MOMEHTA UMITYJIbCA, HET M MOMEHTA CUJbL. Jlake eciiu «OTKITIo-
YUTHY» MPYKUHY OT IIapOB, TO U TOTJa BCE TPU dJIEMEHTAa U3 HaIei
CBSI3KH OYyIyT JIETETh NANbIIE HEPa3Iy4dHO, HE pasjieTasch B KaKue-
00 «pa3HbIe CTOPOHBD». HUkakoro pa3z0deranus HU IIapoB, HU MPY-
JKUHBI, HU OT KaKoro IieHTpa He HaOmonaercs. OHU Kak Obl «CKJIee-
HBD» MOCTOSTHCTBOM MOMEHTAa UMITyJbca. Pe3yabTaThl NpeacTaBiICHbI
B Buzeopoirke Ha FOTy0e https://youtu.be/ SEU tUgxpc

Tewm, xoro He YOI MPEABTYIIHNA SKCTIEPUMEHT CO CBSI3KOH TeI
no ["anmuineto, npeanaraeTcsi BOCHOIb30BaTbCSl BPAIIAIOIIUMCS BEAPOM
Boabl HeioToHa, kKoTOpoe TOT BHEC B cBom «Hawaima...», IBITasch
00ocHOBaTh abCOIOTHOE BMKEHHE. BOT ero onmcanmne sKcrepuMenTa
(«Hauaa...», ctp. 34).

Ecan pa 1aunHoil BepeBKe NOIBECHTH
COCYA M, Bpamaf ero, 3aKpyTHTH BEPEBKY, TIOKA OHA Fié CTAHET COBCEM MKeCTKOM,
84TeM HANONHWTHL COCYX BOJOH M, YACP:AB CHEpBAa H)ECTe ¢ BOI0I0 B MOKoE,
RHE3ANARMM 1eHCTBHEM APYTofi CHABI NPHBECTH COCYA BO BpAIIEHNE B CTOPOHY
PACKPYHBAHM BEPERKN, TO cOCYA 6YieT DPoJOIAATH BPAMATHCA, NPHIEM 3T0
Bpamenne Gy1eT NoepEuBATLCA J0CTATONHO 100 PACKPYIHBAHUEM BePEBKH.
CrrepBa 10BePXBOCTE BOAL! GY1€T OCTABATHCH MIOCKOH, KAK ObLI0 10 IBHAERHA
cocyja. 3aTeM cocyj CHIOW, TMOCTeneHHo zeffcTByMmed A& BOAY, JACTARHT
H @€ YYaCTROBATHL B CBoeM Bpaulennn. Ilo Mepe Bo3pacTamma Bpamlenms HOAR
GYAET NOCTENEHRO OTCTYDATD OT CEPEIHELI COCY A W BOIBLIMATLCA N0 KPAAM ero,
UPHAEMAA BOAJIYI0 @OPMY MOBEPXHOCTH (A caM 210 ODPOGOBAY ILJATH).

HyxHo otmate [omkHOE BHUMATENbHOCTH HpBIOTOHA: BoAa
BO3BBIIIACTCS K KpasiM TOJIBKO IpPH POCTE YIVIOBOW CKOPOCTH
(Bo3pacTaHuu BpaimieHus). MBI ke B HalleM JKCIIEPUMEHTE Iepei-
IEM HA COBPEMEHHYIO «3JIEMEHTHYIO 0a3y». BMECTO Bepa HCIOJIb-
3yeM IUIACTUKOBYIO OYTBUIKY, HE CTaHEM HEKOHTPOJHPYEMO KpY-
TATh HUTH, Kak HetoToH m KaBenawii, a BoCmoiib3yeMcs 3JIEKTpPO-
IIPEBI0 C PETYIUPYEMBIM (KOHTPOIHUPYEMBIM) YHCIOM OOOpPOTOB,
4TO N300pakeHo Ha puc. 2.

Cnenaem B BepxHeEil yacTu OyTBUIKH OOJBIIOE OTBEPCTHUE IS
CBSI3U ¢ aTMOC(epoi, a B HIKHEH JacTh OYTBUTKH — HECKOJIBKO OT-
BEpCTHH IS BBITEKAHWUS CTPYH BOIbI. Bexogmm Ha OankoH 9-TO
3Ta)ka, HAMOJHSAEM MOATOTOBJICHHYI0 €MKOCTh MOJIKPAIICHHONW BO-
IIO#, pacKpydnBaeM EMKOCTh BOKPYT BEPTHKAIBLHOW OCH J0 BEICOKHX
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000pOTOB EKTPOAPEIHI0, OTMEYAEM POCT MHTEHCHUBHOCTH CTIPYH
HCTEUEHUS BOJBI B TEMIIE IIPUPOCTA YTIIOBON CKOPOCTH U OTITyCKaeM
pPacKpyYeHHYI EMKOCTh B CBOOONHBIM TOJNET BHHM3 ¢ OajKoHa.
3nech, MpHU HUCIONBb30BAHUU OPEIH, JOCTATOYHO YTOOBI B IPOOKY
ObUT BHEAPEH CTEPIKEHB M3 XPYIIKOTO MaTeprala — KauHyJl JIPEIbio B
CTOPOHY, CTEp>KeHb MepeIoMuIIcs, OyThUTKA yIIIa B CBOOOIHBIN TO-
nér. Kak Tonpko Bpamaromasicst OyThlIKa yHAET B CBOOOIHBIN IMO-
nET, BRITEKaHUEe CTPYH u3 OyThUIKM IpekpaTturcs. Her onmopel — HeT
JIABJICHUS, HET H3MCHCHUS MOMEHTA UMITYJIbCA, IIOCKOIBKY YTI0Bast
CKOpPOCTb OOJIbIlIe HE MEHSETCS, HET 1 MOMEHTa CHJI. DTOT JKCIIEpH-
MEHT, Ha OOHYC, I0Ka3bIBa€T U OTCYTCTBUE ACHUCTBHUS KaKUX-THOO
IEHTPOOCSKHBIX CHJII y CBOOOMHO mamaromieii Ha CoJHIIE W paBHO-
MEpHO Bpalaromieiics BOKpyr cBoeil ocu 3emnu. Bot ecnu Obl, B
COOTBETCTBUHU C MEPBOOBITHBIMU CYEBEPHIMH, BpallalOLIyocs 3eM-
JII0 JIepKaJlu KUThl, KAK HA CBOEM HOCY JepKaT BPAILAIOIIMKACS M4
nenb(UHBl B akBamapke, TO 3QQeKT «eHTpOoOeKHOH CHIB) JIErKO
ObUT0 OBl OOHAPYKUTB.

1

.

Nen  F

Puc. 2

IIpousBen€HHBIE OMBITH IEMOHCTPUPYIOT TOJIBKO TO, YTO MpeJ-
BapUTEIBHO DPACKPYUYEHHAs] CHCTEMa BEHIECTBEHHBIX Tell (CBS3Ka),
OTIIpaBlieHHast B CBOOOHBIN MONET, HE UMEET TEHACHIIUH K pasnéTy
BXOJSIINX B €€ COCTaB TeJl B pa3HbIe CTOPOHBI, U YTO JJIS ITOTO HU-
KaKOU «CHJIbl IPUTSKEHUS» HE HY)KHO — JIOCTaTOYHO JEHCTBUA 3a-
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KOHA COXPAaHEHHS yTIOBOTO MOMEHTAa. A YTO MPOU3OUIET, €CIH IMo-
MBITAThCA BBITAIIUTE U3 BpallaloIIeics CBsI3KU 0gHO U3 Ten? byaet
JIM OKa3aHO COTPOTHUBIICHHUE 3TOM MOMBITKE W OyAET JIU TEJNO TAHYTb-
cs Haszal, B CBA3KY? MoxkeTe NpOBECTH KOHTPOJIUPYEMBIH SKCIEPU-
MEHT Ha ce0e, MPeACTaBIIAs CBOE TEIO KaK HEKyH CBs3Ky. Jlns Ha-
yajia SKCIIEpUMEHTA HaJIEeHbTE KOHbKU W BBIMAUTE Ha JEN, caenaiite
HECKOJIBKO B3MaXOB BBIIPSIMJIIEHHBIMU PyKaMU, 3alIOMHUTE OLLYyIIe-
HUE CTENEeHU Harpy3Kd Ha Bamm pyku. Jlamee, packpyTHTeCh Ha
KOHBKaX C MPWXATbIMU K TYJIOBHILY pYKaMH, a 3aTe€M pPE3KO BHI-
OpockTe pyKH B CTOPOHBI, Kak 1Moka3aHo Ha puc. 3. KonTpoxupyiite
CBOH OIIYIICHUS B Ipoliecce MepeMeIeHUs pyK OT TYJIOBUILA BBEPX
Ha ypoBeHb Iuied. be3zonacHee ckameiika JKyKoBCKoro, HO €€ HaWTU
TpyAHEE, YEM KOHBKHU.

Puc. 3

Brl nonyunTte 4€TKOE OUIYLIEHUE CONIPOTUBIICHUS 3TOMY JBUXE-
HUIO, TIOX0Xee Ha JeCTBUE MPUTSKEHHS PyK K TYJIOBHUILY. 3allOMHHU-
T€ OUIYIICHUE CTEIIEHW Harpy3Kd Ha Ballll PYKH, OLIyLIeHUE, OyITO
OBI BaIllM PYKH MPHUBI3aHbl PE3MHOBBIMH XI'yTaMH K TynoBuiry. [loka
MIOMHHTE CBOM OLIYIIEHHUS, BOOPYKHUTECH 3CHaHAEPOM, COETUHEHHBIM
C OPY>XKUHHBIMU BECAaMH, PACTSIHUTE €ro A0 AOCTHKEHUS paHee MOoy-
YEHHOTO OIIYIIEHUs, M0 MOKa3aHUsIM MpHOOpa OIEHUTE Bally CIIO-
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COOHOCTB CO37aBaTh «CUITy TATOTeHUs». Ho KoHTpommpylite cebdst, He
nepeycepACcTBYHTe, a TO elé YroauTe B YEPHYIO IbIPY HEHAPOKOM, a
MHE TIpeabsIBAT 0OBHHEHHE. BrpodeM, 3TOT SKCIIEPUMEHT HE CIHII-
KOM yOenuTeNeH, BCE-Taki TYT YeJIOBEK UMEET TOUKY OIIOPHI.

Janee npencraieHa cepust 6oaee yOSTUTENBHBIX YKCIIEPUMEH-
TOB, IEMOHCTPUPYIOIINX CO3JaHNe TPAaBUTHPYIOMNUX 0OBEKTOB, DK C-
[EPUMEHTOB, IPOBEAEHHBIX B HOPMAJbHBIX KIMMAaTUYECKUX YCIIO-
BUSIX, Ha yCTaHOBKe, COOpaHHON M3 MOJPYYHBIX CPEACTB. S MOHHU-
Malo, He BCAKHI YEJIOBEK MOJKET KPYTHUThCA Ha KOHBbKax 0e3 pucka
utst s)ku3HA. W OpocaTh TsHKENbIe Bpallalonifecs CBS3KH IMPEIMETOB
¢ 9-ro sTaxka (¥ BbIe) 0e3 MPOBENEHUS! OPTraHU3ALMOHHBIX MEpO-
MIPUATHIA, 00eCIIeUNBAIONTUX OE30MMaCHOCTD JIIOACH U MPHUITapKOBaH-
HBIX y IoMa aBToMoOuei, Henb3s. Ha mpoBeneHmne 3KCrepruMeHTOB
HEO0O0XOAMMO IMOJyYUTh MUCBMEHHOE COTJacHe BCEX JKUIIBLIOB JIOMa,
moTyduTh paspemenue B MUC, monumuu, oom3apase. Ha Bc€ Bpems
MPOBEACHUS HKCIIEPUMEHTOB JOJDKHO OBITH 00ECIedeHo MPUCYTCT-
BHE Opurazbl CKOpPOH MOMOIIM, MOKAPHBIX MalIMH, Hapsaa MOJHU-
UM, IPEACTaBUTENEH pallOHHOW aIMUHUCTPALUH, BKJIKOYas IPOKY-
parypy. He 3a0yapte o mpecce. 30Ha MpoBeAeHUs IKCIIEPUMEHTA 110
BCEMY NEPUMETPY JOJDKHA OBITh OTOPOKEHA MpelylpexKaaronMu
3HaKkaMu «OCTOPOXKHO, TPaBUTAIH, KPACHBIMH (hIIaXKKaMH, TOJIK-
HO OBITH BBICTABJICHO OLEIJICHHE W3 AKTUBHUCTOB aJbTePHATHBHOMN
Haykd. CyeTbl MHOTO, HO TakoBa JKCIIEpUMEHTalbHas HayKa, OHa
TpeOyeT xepTB. DTO BaM HE IICH Ha KCH YMHOXaTh! Bcmomuute
Puxmana, na u lanunero, He NPUHSABIIEMY HEOOXOAMMBIX MeEp
Oe3onacHoctr, CBsiTas VMHKBHU3MIMSA OCTaBHJIA HEMAaJl0 HETPHUST-
HOCTEH, XOTS TaK M HE COXIJIa. A Halll CIEIyIONINe SKCIIEPUMEHTHI
MpeAToaaralT UCI0JIb30BaHUE MIPoLiecca TOPEHMS.

Wtak, HauMHaeM OIMMCaHue JAHHBIX 3KCIIEPUMEHTOB. 3]IeCh JKella-
TEJTHHO 3a0paThest Ha OOJBIITYIO BREICOTY, HAIIpUMEpP Ha BHICOTY JBAJIIA-
TOTO 3Taka. B ceTuaThiil MELIOK, B KaKUX MPOAAETCS Ha PHIHKE Kap-
TOIIIKA, B KaYeCTBE HAYMHKU MOMECTUTE TSDKENbIE MPEeIMETHl U BCsSUe-
CKYIO BETOIlIb, IPOINUTAHHYIO Toproued KUJKOCThIo. Jlanee, Boopy-
KMBIIKCH SIEKTPOJPENBIO U KaMepoil COTOBOTO TenedoHa, cieayire
cxeMe IKCTIepuMeHTa, TTOKa3aHHOH Ha puc. 4.
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bas

]
’

B
4 5
“—’
Puc. 4

B mozumnu 1 Ha purc. 4 moka3zaHO NCXOAHOE TTOJ0KEHHE MEIIKa C
HA4YMHKOM, MPONIUTAaHHON TOpIOUei JKUIAKOCTHIO.

B no3uruu 2 0oToOpaxk€H TOT K€ MEIIOK B IPOIIECCe €ro pacKpy-
YUBAHMS TI0 4acOBO#l cTpenke apenbio. OOpaTuTe BHUMaHHUE, C POC-
TOM MOMEHTa UMIIyJibca (yBEIMUYEHHE YIJIOBOW CKOPOCTH BpallleHUs
MIPYU HAJTMYUHU TOYKH OMOPHI) COAEPKUMOE MEIIKa MPIKUMAETCS K ero
BHYTpPEHHEH MOBEPXHOCTH, PACTATHBACT €TO.

B mosummum 3 mokasaHo OTAENEHUE PACKPYyUEHHOTO MeEIIKa OT
oropslI (Touku nojBeca). [lopsmok necTBUI TyT TOT e, 4TO U B JKC-
MIEpUMEHTE C TIACTUKOBOM OYTBUIKOH, HO COAEPKMMOE BpAIaIOIIero-
Csl MEIKa MepeA OTHPABKOH B CBOOOAHBIN MOJNET MOKHUIACTCS, UTO
MOKa3aHO KPACHBIM I[BETOM.

B no3unum 4 mokazaHo BpalaTelbHOE ABM)KEHHE COAEPIKHM O-
ro MEIIKa IOCle CrOpaHus caMoro ceTdaToro memka. Habmomaem
U QukcupyeM Ha Kamepy: MPeaMEThl U3 MEIIKa BPAIIaloTCs U Jlaee
CIEOYIOT HEpas3ydHO, HE «PasJeTal0TCsA B pa3Hble CTOPOHBI». Bcé
BEPHO, BEb MOMEHT HMITYJIbCA HE MEHIETCS, U MOMEHTa CHJI, HeoO-
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XOJIMMOTO JIJIs M3MEHEHHS WX OpOWT He Bo3HWKaeT. Ho eciam Mbl B
MEIIOK TPEeABAPUTEIHFHO TMOJIOXKUM J[Ba TpEIMeTa, COSAMHEHHBIX
OpYXKUHKOH (OJMH M3 MPEIMETOB JOJDKEH OBITh 3HAYUTENLHO Mac-
CHUBHEE, a C)XaThe TPYXUHKU TOJDKHO OBITh 3a(UKCHPOBAHO TOPIO-
4eil HUTHIO), TO MOCIE MEPEeropaHus HUTU B MPYKUHKE MEHBIIHMA
MpeaMeT BBICKOYHUT 3a MPENeTsl OOIIEro Bpallaromerocss MacCuBa,
CTaHeT ABUTATHCS KaK CIHYTHHK MO AIUTUNTHYECKOW OpOHWTE BOKPYT
Hero. DTo sIBICHUE MMOKA3aHO B MO3UIIKHU 4 3enEHBIM 1IBeTOM. HOo MBI
emé He MoKa3anu COOCTBEHHO MPOSBICHHE NEHCTBUS Hallel TpaBu-
Taluu. ITO JEMOHCTPUPYET CIEAYIOIIUN SKCIIEPUMEHT.

B mozumun 5 mokaszaHo, 4TO €ClK Cpeld PacKPYUCHHBIX MpeaMe-
TOB TTOMECTUTH HETOPIOUYIO 00OJIOYKY IIIapa, COSAMHEHHYIO C 3aroJ-
HEHHBIM C)KaThIM BO3MyXOM OaJZIOHYMKOM, TO TIOCIIE TEeperopaHus
OJIOKMPOBKH KJjiamaHa OaiioHuMka o0oJiouka mapa Hamgyercs. Okpy-
Karorrue e€ MpeaMeThl He IPOCTo 00JersT e€, a OyIyT B He€ BIUBATh-
Csl, CTPEMSICh BEPHYTHCSI Ha OpPOUTY, OTPENENEHHYI0 NX MOMEHTOM HM-
MmyJibca B MOMEHT, KOrja o0oJouKa Iapa He ObUia HaayTa. A eciu
MPUMEHUTH arperaT ¢ MPYyXUHKOHW U3 MPEIbIIyIIEro 3KCIEPUMEHTA, TO,
MIpU ONpeAeIEHHOM ITOI00PE YIPYTOCTH NPYKUHBI, TIPeMET He OyaeT
JIBUTaThCsl YK€ HE IO AJUIMITUYECKONW OpOHTe, a 10 0aJUIMCTHYECKOM
TPACKTOPHUH PYXHET Ha MIOBEPXHOCTh HATYTOTO IIapa.

Tenepb, ¢ y4€TOM pe3yJbTaTOB HAIIMX 3KCIEPUMEHTOB, pac-
CMOTPUM pEANM3AIUI0 KOHCTPYKTHUBHOTO TIOJIXOJIa K CO3/IaHUIO SIB-
JICHUS TPaBUTAIMK B OOJBIIOM MacmiTabe, BIUIOTh J0 IIAHETApPHOTO
ypoBHA. MeTo1 HaJlelIeHUs TeJ CBOMCTBOM I'PaBUTALIMU MPOCT.

bepém onHOpOAHBIN BELIECTBEHHBIN 1Iap paanyca I' ¢ MOMEHTOM
HWHEPIMH i, pa30orpeBaeM €ro JI0 Mepexojia B KUIKOE COCTOSHHE, pac-
Kpy4YHBaeM IIap JI0 MOJy4eHUs] UM MOMEHTa UMITyJibca, paBHOro M, n
HaJyBaeM €ro Kak MBUIbHBIM My3bIpb A0 panumyca R. Ero momeHT
WHEPUIMU BO3PACTET 0 3HA4YEHHA |, yrioBas CKOPOCTh YMEHBIIUTCS
0 3HAYEHUS, COOTBETCTBYIOIIECTO COXPAaHCHHUIO MOMEHTa HMITYJIbCa
M. «3amopo3uBy» 0005I0UKYy Imapa IO OTBEPACHHS, MBI TE€M CaMbIM
3aKperuM YacTHIIBl BEIIEeCTBA Ha UYXKAOH IJIs HUX OpOWTe, Ha KOTO-
PYIO OHU «HE TIOCTaBJeHb». Ho Beab kaxmas yacTHiia 000JI0YKH CO-
XpaHujia MOMCHT KOJIMYCCTBa IABUIKCHUA, HOJIy‘IGHHBIfI Ipu UCxXon-
HOM packpyunBaHum! M30aBUTBCS OT HEro HEBO3MOXKHO. [loaTomy

26



Ilonos b.M. Texnonozus u memaghusuxa epagumayuu

mo0ast acTruIla OOJIBIIIOTO IMapa, OTOPBaHHAS OT JIFOOOW TOYKH €ro
MOBEPXHOCTH (TIOTYYHBIIAsi CBOOOTY), OyIeT HApaBIATECS B CTOPO-
Hy IIeHTpa mapa (a Kyja ke emgE?) cama coboi HMHEPIMOHHO TIO Op-
Oure, ompenenéHHON HAaJIMYHBIM MOMEHTOM KOJHMYECTBA ABHKEHUS,
M0 TaK Ha3bIBAEMOH OaJNTUCTUYECKOM TPAaeKTOpUHU. A peanbHO — IO
CIIUpAJH, €CIH, pasyMeeTcs, mpeososieeT 000I0UKy (T.e. IO TOH XKe
TPaeKTOPHH, IT0 KOTOPOH OHA OKa3allack B 000JOUKe IMy3bIps). MiMeH-
HO U3 «II000» TOYKH, BKIIOYAs ITOJIIOC.

st morrMaHwus 3Toro (hakTa ClIeyeT OTMETUTh, HAIPUMED, UTO
BpaLIaOuiics (QUIypucCT, CBOIS M Pa3BOIsS PYyKH, MEHSET MOMEHT
HHEpHIUHU TEJIa U, 6naronap51 COXpaHCHHNIO MOMCEHTAa KOJINMYECTBa ABU-
KCHUSA, MCHACT YTJIOBYIO CKOPOCTH
BpameHus. Ho He Tonbko TOrna,
KOTJa Pa3BOAMT PYKH, HO U KOTJa
npucenaeTr (Uil HAaC 3TO BaXKHO) U
BIpsiMIIsieTcsl. VI3MeHeHne MoMeH-
Ta UHEpIUHN TECJIa U 3ICCh NMPUBOJIUT
K WM3MEHEHHUIO YIJIOBOM CKOPOCTU
BpalieHusl. BaXHOCTh yKa3aHHOTO
00CTOSITENILCTBA CTOUT B TOM, YTO
OHO TO3BOJISIET MIEPEHTH OT TUIOCKO-
ro (OGJIMHOIOIOOHOTO) IpaBUTH-
pYIOIIero o0beKTa K 00bEKTYy 1Iapo-
o0pazHOMY WJIH TOPOMOI00HOMY,
KaK Ha PUCYHKE.

Ha puc. 5 noka3aHo, KakK U HaCKOJIBKO MOXET U3MEHUThH CIOPT-
CMEH BEJIMYMHY CBOEI0 MOMEHTa MHEPLHHU, MAaHEBPUPYS TYIOBHUILEM
U KOHEYHOCTSIMH. A HM3MEHEHHE MOMEHTAa MHEPLMHM, IPU COXpaHe-
HUW 3HA4YCHHI MOMCHTA HUMITYJIbCA, BCI[éT K COOTBETCTBYIOUICMY
M3MEHEHHUIO YIJIOBOM CKOpPOCTH BpamleHHA. PUCYHKH  B3SITBI W3
yueOHrKa ¢uszuku P.B. Ilons. «MexaHuka, aKkycTHKa M y4YeHHE O
remnoTe» (ToMm 1, ctp. 104), 1 mox pUCYHKaMU BBl OOHAPYIKUTE OPH-
THHAJIbHbIE HOMepa PUCYHKOB, HCIOJB30BaHHbIE B ydeOHuKe. [la-
jee, Ha pUC. 5, MBI BHIUM, YTO YEJIOBEK, TOJIHKO MO-Pa3HOMY KOH-
LEHTPUPYS YaCTU CBOETO TEJa, MOXKET ITOYTH Ha MOPSIOK U3MEHUTh
CBOW MOMEHT MHEPLIMH U, COOTBETCTBEHHO, YIVIOBYIO CKOPOCTb.
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I S

Pue. 124. Puc. 125. Puc.

126.

O=12x2- 42, B=8wz-Mm2. 6=23xz M2

Puc. 124—126. MoMeutbl nHepiuu

JOBEKA B pas3HBIX NOAOKCHUAX.
KH MMOKa3blBawnT HanpasJjenHe
BpaN[eHHUA.

Puc. 5

A Ha ciemyromeM IeMOHCTPUPYETCS MPUMEHEHUE BO3MOKHOCTH

qe-

Crpex-

oceH

Bapualyui MOMCHTA MHEPLUH, IIPU COXPAHCHUN MOMCHTA UMITYJIbCA.

Hpanepo. a) Ipazyn deaaem casemo-mopmase. Cirerka Hax/io-
HUBLLACH Brepes, No Oonbmell 4acTl ¢ TNOMHATHIMH PYKaMH, OH C00G-

waer cede spaitatesuot uMnyasc. CooTBETCTBYIO-
wam ock OTMeyeHa Genolt ToukoM ma puc. 138, a.
3T0— 0Cb € HauDOABIINM MOMEHTOM HHEPILHH.
Yriosas cxkopocTs eme mana. MomenToM nosike
npeirys noxGupaetr Teno B noaoxenne 138, b.
M B »3TOM [MOJOXeHMM OTMeuelHds OCb OCTaeTcHd
OCbl0 ¢ HauGoAbUiiM MOMEHTOM UHEPINH, HO CaM
STOT MOMEHT pa3a 8 Tpu yMedbuiaercd. Crenopa-
TEALHO, YIJAOBaA CKOPOCTh MO 3aKONY COXPaHeHus
nMnyibca yrpausaercd. C atoft Goapmoft yraosoft
CKOPOCTLIO MPHTYH BHIMOAHAET OJHH, 1BA WM AdKe
TpH TOAHEIX 060poTa. 3aTeM B HYXHOe MrHOBEHHE
OH CHQBa YBE/JIMYHBAET CBOH MOMEUT HHEPLHH, BHI-
npamass Teso. C Maloll yriaosofft CKOpOCTbIO OH
npusemasercs. TeXHHKA NPLDKKA XOPOIINX IUPKOBHIX
4APTHCTOB C TOUKH 3peHns (U3NUKH OYeHb TIOYHUTENb-

a )

Puc. 138, Hamcue-
HHE MOMEUTA HiCp-
HHM [IPH CaNiBLTO.

Ha. Jlag npenkKa HeoOXONMMA MPEXAE BCEro CMeNoCTh. [Ipbbicok — peno
neppoB. O HeoO6XoauMOM BpawleHHH 3aGOTHTCH ABTOMATHYECKH 3aAKOH

COXpaHeHHs BpauiaTeJbHOro HMNyJbca.

28



Ilonos b.M. Texnonoeus u memaghusuxa epasumayuu

[ToHATHO, YTO CHATH I'PaBUTALMOHHBIN 3(P(EKT C BELIECTBA, B3sI-
TOTO M3 BEIIECTBEHHOTO Tella 3eMJTH, MOKHO TOJIBKO 0OpaTHOM mepe-
packpyTkoil Tena. YTo, coOCTBEHHO, U JieNaeT pakeTa, U3MEHSIoImas
MOMEHT HMITyJIbCa CIyTHHKA, TEM CaMbIM IEPEBOJISINAS CITyTHHUK C
MMOBEPXHOCTH BpalaroIeics 3eMiu Ha opOuTy, KOTopas He yIHpaeT-
csa B 3emiro. BemectBo 3emnu yxe HaJesleHO OTPOMHBIM MOMEHTOM
UMITYJIbCA, @ «IIPOTHB JIOMa HET MPHEMA, Pa3Be TOJIBKO TOT JKE JIOM».
Jla’xe KOJNOyHBH, JIETKO CHUMAIOLINE «BeHel Oe30paunsy» 3aKIuHa-
HUSIMH, TYT MAaCyIOT, HE MOTYT CHSTH C BEIIECTBA 3eMJIH «BEHEI yCT-
pemieHus kK 3emiiey». Marus He BcecuibHa, BCeCuieH Toabko OH, co-
TBOPHUBIIIMI Halll mycToTenbli mapuk. Ho 3aTo y BemecTBa 3eMiu HET
HUKAaKUX OCHOBaHWHA Ha YCTpEMJIEHHE, HalpUMep, K MOBEPXHOCTH
Jlynsl. Ha 310 cTpemiieHue BemecTBO 3eMild He 3aporpaMMUPOBAHO
COOTBETCTBYIOIIMM BpauieHueM. BrpodeM, kak u y BemiectBa JIyHbI
Ha cTpeMJIeHHe K moBepxHocTy 3emutd. [Ipu Takom packiaae moiaeTel
amepuKaHleB Ha JIyHy BBINIISIAT ModTH peanbHo. Jla uro tam Jlyna?
Vike BelecTBO, NOCTABJICHHOTO Ha OpOMUTY CIYTHHMKA, CTPEMJIEHHE K
3emiie TepseT MO MyTH Ha opOuTy. M 4yTOOBI BeleCTBY CITyTHHKA BEp-
HYTH CTPEMJICHHE K 3eMJIe — BEPHYTHCS Ha 3EMITIO C OPOUTHI — HYKHO
COOTBETCTBEHHO YMEHBUIUTH MOMEHT KOJIMYECTBA JIBUKEHHMS, 3aTpa-
TUTH CTOJIBKO € roprodero. I'oBopute, HoMoraeT TOpMOXKEHHE aTMO-
cdepoit? Ho Tenma BeIIENHATCS CTONBKO JKE, M YK€ HE B J[I03aX paKe-
ThI, @ Ha KOPITyCE CITyCKaeMOoro anrapara.

Her Hudero BcemupHOro, cTpeMJIeHHE BEIIeCTBa 3eMIIM K 3emiie
JIOKaJIbHO, XOTSI OHO U IPOSIBIISIETCS B IIJIaHETapHBIX MaclITadax.

Jlumenue uzobperarenell HaJACK] HA CO3JIaHHUE JICTAIOUINX Tape-
JIOK U3 BEUIECTBA 3eMJIM KOMIIEHCHPYEM MOAAPKOM APYTUM JIOAIM —
CTOPOHHHMKaM TEOPHH MO0 3eMiIM M KOHCTPYKTOpaM, peIlaroliuM
mpobsieMy CO3[aHus MICKYCCTBEHHOW TpaBUTAIlMM BHYTPH KOCMHYeE-
ckux kopabineit. Kopmyc kopabist gomkeH uMeTh GopMy mapa Hiu
TOpa U 00J1aaTh CIOCOOHOCTBIO K pacTsbkeHuto. s co3maHus uc-
KyCCTBEHHOH I'paBUTallUU HY>KHO HaxyTh IIap (TOp) Kopiyca Ko-
pabns 6e3 M3HAYaNBbHOI'O PACKPYUYHBAHUS, & 3aT€M PACKPYTHTH €ro
BMECTE€ C KOCMOHaBTaMHU U «BBIIYCTUTH Map» I YMEHbILIEHUS pa-
nuyca mapa (topa). Temeps m000i pparMeHT BemecTBa, OTACIEH-
HBIH OT BHYTPEHHEH NMOBEPXHOCTH KOpaliisi, BKIIIOYAsl Tejla KOCMO-
HaBTOB, Bcernga OyAeT B COOTBETCTBUU C HAJMYHBIM MOMEHTOM UM-
MyJibCa CTPEMHUTHCS HApYXy, 3a Mpeaeisl 000JOYKH IIapa, cTpe-
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MHUTBCSI TIPUKATHCS K BHYTPEHHEH NMOBEPXHOCTH LIapa — MajaTh Ha
He€. B nmpuHIMne, KOHCTpyKUKA Kopadiid MOXKeT ObITh He HayBHO,
a pasaBmxkHoi. [IpaBaa, B 1000M citydae, CTBIKOBKA C 9TUM Kopao-
néM OyAeT mpoOIeMaTHIHOM.

B nanékoii mepcreKkTuBe 3TOT CIIOCOO MOKHO HCIIONH30BATE JIS
HaJIeJIeHUs TpaBUTAlEeH IUIaHeT, MPUCHIOCOOIICHHBIX K OOUTaHUIO B
COOTBETCTBUU C Teopuei monoi 3emuu. Merox ToT xke. [locne BbI-
MIOJIHEHUSI MOCJIEOBATEIbHOCTH ONEPALM HaJlyBaHUEM, PACKpy4H-
BaHHEM, CIyBaHHEM JIIOJU, BCE KUBOE M BCE BIKUMOE OyAyT yBe-
PEHHO MEePEeMEeIAThCs 10 BHYTPEHHEH MOBEPXHOCTH MOJIOU IIIAHETHI.
CrtocoOHOCT 10 YCTPEMJICHHIO K TIOBEPXHOCTH TUIAHETHI TIepenaéTes
[0 HACIEACTBY, YEPE3 BEILIECTBO.

[Tonumato, 31€ch y YuTaTENEH MOKET BOSHUKHYTH BOIIPOC: a BE-
PUT JI1 caM aBTOp B KOCMOHaBTUKY? He cuuTaeT nu oH €€ CHUMIITOMOM
HaJIM4YHsi MEPOBOTO 3aroBopa? S mam OTBET Ha 3TOT BOMPOC B aJIIEro-
puueckoit popme. [ToMHUTE Takylo CLeHKY U3 QuiIbMa «AJBIOTaHT
€ro IMPEeBOCXOAUTEIHCTBA» ?

— ITaBen BanoBuu, BeI mmmoH?

— Ilorumaere, IleTs. ..

Haneroch, Bbl MEHS TOHSIIN.

IMompoOHOCTH TIpUYMHBI MOWX COMHEHHWH mpuBeneHsl B [IPU-
JIOXKEHUU 2.

IIpumeuanue. B nanHOM pasjene aBTOp HCIOIb30BANl MAJIOM3BECTHBIIT
B HayKe IPUHIMII pa3iesieHus 3P QeKToB ISl BBIABICHUS IPUYHNH YCTpeMIIe-
HUS TeN K 3eMJIe, ¥ MPUHIUN 00BeInHeHHS Y3PPEKTOB, IS TEXHOIOTHH Op-
TaHU3aIuu HpOI/ISBOJIBHOfI TPyHIibl BENIECTBEHHBIX TEJI B JIOKATM30BAHHYIO B
CBOOOIHOM TPOCTPAHCTBE TPABHTHPYIONIYIO aCCOIMAINIO, TAe 3(pdexTs
MOJICPKUBAIOT (MCIIOIB3YIOT) APYT APyTra B CAMOHMOTHIECKOM acIieKTe.

B eBpomneiickoil Tpagumy MBIIIJICHHE CTPOUTCS Ha JIOTHKe ApHcToTe-
7S, YTO-TMOO TOJIBKO CYNIECTBYET WM HE cymiecTByeT. Ho ecTh u TpeThs
(dopma ObITHS, TIpEe/ICTAaBICHHAs B WHIMICKOH (uiocodun Kak To, 4TO Cy-
IECTBYET MPU OMPECACICHHBIX 00CTOSITENNLCTBAX U HE CyHIECTBYET CaMO I1O
cebe. /lns ee 0003HaUEHHs UCHOJB3YIOT ClIOBO Maiis. Hampumep: paccmot-
puM Oenblid Kpyr Ha 4epHOM (oHe. ['paHnIia MeXay YepHBIM M O€JbIM IIBe-
TOM H€ MPUHAJICIKUT HU 6€J'[0My, HU YCPpHOMY, HO UMEHHO OHa OHNPCACIACT
TO, 4TO MBI Ha3biBaeM (opMoii kpyra. OTa (opMa CyIIECTBYET TOJIBKO IPH
COBMECTHOM HaJIMYHUHU O€JIoro u YEPHOTO0 IBE€TAa U HE CYHIECTBYET caMa II0
cebe, TOATOMY OHA 00JIaTaeT IPHPOION MaiiH.

N noHsTHO, rpaBUTAIIUA UMeeT NPUPOXY Maiin!
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Experimentum crucis rpaBaTanun

OKcnepumenm ycmanasnueaem npasuaa,
ouxmyem ux Ilpupode, tuwias eé mem camvim 603-
MOJHCHOCIU OMEEYAMb 6 NOJIHYIO CUTLY.

Orta 1y1aBa Morja Obl OBITH TIEPBOM, HO HAIlla IIETh COCTOUT HE B
KPUTHKE CYLIECTBYIONINX TEOPHH, a B IMOMCKE UCTUHBL. Y HAC TOSBHU-
Jlach CBOSI KOHIENIINS TPaBUTALIUH, IO He€ cylecTBoBaiM npyrue. He-
00X0MMO CpaBHEHHE ITHUX THIIOTE3 MO0 FaMOyPrcKOMy CUYETY, METOAOM
Experimentum crucis.

Korzaa nBe pa3nuyHble TMIOTE3bl KaXKyTCsI COTJIACHBIMHU C U3BECT-
HBbIMH (PaKTaMH U BO3HHUKAET 3aTPyAHEHHE OTHOCHTEJIHLHO TOTO, KOTO-
PYIO M3 HHX CIIEAyeT CUMTaTh UCTUHHOM, TO 3a7adya CBOIUTCS K TOMY,
9YTOOBI OTHICKATh TAaKOW (DaKT, KOTOPBIA HaxOAMWICS OBl B COIJIACHH C
OJHOM T'MIIOTE30H M MpOTHBOpeum Obl Apyroil. Haxoxknenue takoro
(akra HazpiBaeTcs EXperimentum crucis (penrarommii SKCIepuMeHT).

Hwxe npuBoasTcss HEeKOTOpBIE (aKkThl, KOTOPbIE HE TOJIBKO HpO-
TUBOpEYaT CYLIECTBYIOIIUM TEOpHsM (THUIOTEe3aM) IrpaBUTALMH, HO U
HE HaXOJAT pa3yMHOI0 OOBACHEHHS B MX paMKax, IPHU 3TOM HAEaTbHO
COINIACYIOTCS C HAIllell HHEPLIMOHHON KOHLIENIUEN rpaBuTanuu. bosee
TOro, (haKTOB, MPOTHBOPEUANIUX HAllel KOHIICHIIUU TPaBUTALIUM, W3-
JIOXKEHHOW B TIPENBIAYIIeH TIIaBe, BOOOIIE HE CYIIIECTBYET.

Y 3emau nem ounamuueckoii peakyuu na Jlyny

VY JlyHBI ecTh OZJHA OCOOCHHOCTH. OHA BCETJa MOBEPHYTA K HAM
OJTHOM W TOH K€ CTOPOHOH. DTOT PaKT JaBHO HE MAET MOKOS JHOISIM
eITAUBOTO yMa. OH axke pa3fesil uX Ha JIBa MOJISIPHBIX Jareps.

[IpencraButenu mepBoro narepsi, paszeiisis MHEHHE O(UIIHATb-
HOW HayKH, OTpaXE€HHOE B YYCOHUKAX, YBEPEHHO MU3PEKAIOT, YTO 3TOT
3araJiouHblii (hakt oO0BsICHSETCs mpocTo: JIyHa BOKpYTr COOCTBEHHOM
OCH BpaIIlaeTCs C TIEPUOJIOM, PaBHBIM IEPHOJTY €€ 0OpalleHus] BOKPYT
3emiu, B pe3ysibTaTe HaM BUAHA OJIHA U Ta ke cTopoHa JIyHbl. Bos-
MOJKHO, HEKOTJa JeJI0 OOCTOSJIO MO-MHOMY, HO Kakas-TO HEPaBHO-
MEPHOCTh B Paclpe/ie/ICHUH BEIeCTBA BHYTPHU JIyHBI CHHXPOHH3UPO-
Baya e¢ coOOCTBEHHOE (CIHMH-CIIMHOBOE) BpalleHue ¢ e oOpalieHueM
(cimH-0pOUTATBEHBIM ) BOKPYT 3EMIIH.

[IpencraButenu BTOpOTO Jareps, B pAlaX KOTOPOTO 3aMedeH
3HameHuThI H. Tecna, HaxomdaT HeMano AOBOJOB AJIA OTPULIAHMS
COOCTBEHHOT'O (CITMH-CIIMTHOBOTO) BpamieHus JIyHBI, TO €CTh BpaIle-
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Hust JIyHBI BOKpYT OcH, Mpoxopsiien yepe3 e€ radaputel. OHU cuu-
TalOT, YTO UMEHHO OTCYTCTBHE COOCTBEHHOTO BpaieHus JIyHsr obec-
neynBaer e¢ oOpalléHHOCTh K HaM OJHOW M TOH )K€ CTOPOHOU INpH
obpammennu JIyHbl BOKpyT 3emin.

Ho B mocnennHue roasl, BUAMMO, B PE3yJIbTaTe MOBBIMICHUS
YPOBHS M KauecTBa 00pa30BaHUs, MOSIBUIACH TPETbS TPYIIA MbIC-
JUTENeN ¢ 3aroJIApHBIM MHEHHEM O JYHHOM BpamieHuu. OHU ciena-
JIU IIar OT YUCTO KMHEMaTHMYeCKHX CXEeM JBHKEHUS, K JAUHaMHUYe-
ckuM. Mpicib ux Qopmynupyercs Tak: He JlyHa Bpamiaercsi BOKpYT
3emun, u He 3emis Bokpyr JlyHsl, a 3emis u JIyHa B COOTBETCTBUU
¢ 3akoHamu HpioroHa (mmm OTO DiHmITEHA) BpaIIaroTcss BOKPYT
oOmiero IeHTpa Macc, MOJIOKEHHE KOTOpOTo, 3Has Mmaccy JIyHbl u
3emuH, JeTKO MOJICYUTATh — OH HAaXOZHUTCS TAe-TO Ha PACCTOSHHUH
4500 kM ot menTpa 3emmm. M 3emis, u JIlyna oOparmaiorcss BOKPYT
ocH, MPOXOJsIIel yepe3 3TOT T.H. OapUIEHTP CUHXPOHHO, C MEPHO-
moM B 29 cytok. Ilpm aTtom 3emis emé BpammaeTcss BOKPYT COOCT-
BEHHOW OCH, MPOXOoslIel uepe3 e€ LeHTp, ¢ nepuojom B 24 yaca.
Bpone Hu4ero yauBUTENBHOTO, BPAIAThCsl MOKHO BOKPYT HECKOJIb-
KHX OCEl OJHOBPEMEHHO, BEJlb, COTJIACHO HAayYHBIM NPEACTABIICHU-
aM, Ta ke JlyHa u BOKpYr coOCTBEHHOH OCH Bpamaercs, U BOKPYT
3emnu, u Bokpyr CounHia, H...

Opnako 3aiiMéMcs aHATM30M, HHAYE€ TOBOPS, ClIENaeM psjl yTod-
HeHHH. M3BecTHO, YTO MIIOCKOCTH OpOMTHI ABMKEHHS JIyHBI BOKPYT
3eMsIi HaKJIOHEHA K IJIOCKOCTH OpPOWTHI OBM)KEHUS 3E€MIIM BOKPYT
Connna Ha 6°, ¥ 9TOT HAKJIOH II03BOJIsIET HaM HaOmogate He 50, a
59% noBepxnoctu JlyHs! (mubpaunu). B nanHOM ke ciydae Mbl KOH-
CTaTUPyeM, YTO OChb BpALICHUS, NPOXOIAINas yepe3 OapuIEHTD,
JNOJDKHA UMETh  HAKJIOH K IUIOCKOCTH JKJIMITUKH B 6°. A 0oCh coOCT-
BEHHOTO BpallleHus 3eMJIM KaK €CTh MMEET HaKJIOH K IUIOCKOCTH 3K-
JUNTUKYA B 23°, 4TO SBIAETCS IPUUMHON CE30HHBIX M3MEHEHHUH OT0-
I61 (YeThIpe BpEMEHH rojia). JTOo MMOKa3aHo Ha puc. 6.

OO6paTuTe BHUMaHUE, YTO, HECMOTPS Ha TO, YTO y 3€MJIU TyT He-
CKOJbKO ocelt Bpamenus, CoyiHIIe OHO eIWHCTBEHHOE. M 0HO, Kak
MBI TIPUBBIKIN ce0€ ero MpencTaBisTh, HMeEeT OOBIKHOBEHHE BCXO-
IUTh U 3aXOJUTh, CYyTKH CTAOWJIBHBI, @ MPOAOIDKUTENFHOCTh JHS H
HOYM B HAalllUX LIMPOTax B TEUEHHUE I'0Jla MEAJICHHO U3MEHsETCs, Tie-
TO 1-3 MUHYTHI 3a CYyTKU B Ty WJINM UHYIO CTOPOHY B 3aBUCHMOCTH OT
BpEMEHU rojia. Bcé B COOTBETCTBHH € KaJEHAAPEM.
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Ocs 6 rpag OBopor

Ocs 23rpax
OBopoT 24uaca

Op6xra JIyie: Boxpyr e

Op6xra Boxpyr Comsa

Puc. 6

Ho ecnm 6b1 3emits, Bpamasch BOKpYT CBOel COOCTBEHHOH OCH,
emé Bpamanack Obl 1 BOKPYT OCH, IPOXOsIIei yepe3 OapuueHTp 3eM-
nsi—JlyHa, To B TedeHue 29-CyTOYHOro Inepuojia MPUMEPHO Ha Yac B
CYTKH W3MEHSIACh NPOJOKUTENIBHOCT CAMHUX CYTOK, HE TOBOPSI yKe
0 IPOJIOJLKUTENBHOCTH HOUM U AHA. bosee Toro, n3-3a HakioHa B 6° K
TUTOCKOCTH 3KJIUMTUKU OCH, IIPOXOJAIIEeH yepe3 OapHuIeHTp, B TEUEHUE
KOKIbIX 29 CyTOK Mbl Obl NEpeXuBajll Malyio, HO BeCbMa BIEYaT-
JISIIOIIYIO CMEHY «BPEMEH rojja», TOUHEE — BPEMEH JTyHHOT'O MecsIa.

51 yk He TOBOPIO 0 HEM30EKHBIX KAaTaKIM3MaX, KOTOPbIEC JOJKHBI
COIMpPOBOXK/IATh TaKOE€ 3KCLIIEHTPUYHOE BPAILLEHUE 3EMIIM BOKPYT ABYX
ocell ogHOBpeMeHHO. Benp B npuBenéHHbIX MacmTabax TOJIIMHA
3eMHOM KOPBI Ha MOPSIOK TOHBIIIE CKOPIIYIBI KYPUHOTO SiIa. 3emMirs
OBl OBICTPO packosiofiach Kak opex. MOXKHO JOJTO MOKa3biBaTh ald-
CYpAHOCTH TNpeAcTaBieHHd, 4To 3emist U JlyHa BpamiaroTcsi BOKpPYT
cBOEro OapuIleHTpa, HO mojararo, Sapienti sat, a st mozeii ¢ 3ampo-
rpaMMHUPOBAHHOW MCUXUKOW MUILIK HE MUIIN — BCE €IMHO: TaKUE HU-
9Yero He COCOOHBI MMOHATh, OCO3HATh U MPHHATH, TEM 00JIee YTO-TO He
BXOZsIIEe B PaMKU MX NPUMHUTUBHBIX NpeicTaBieHui. EnxuHcTBeH-
HOE, 9TO 30MOMPOBAHHBIE JIFOAU YMEIOT, TaK 3TO CHOPUTH U TPYOUTH.
OTcTanBaTh C MEHOM y pTa BIOKEHHBIE B HUX IPOTPaMMBI.
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MBI e, noJIb3ysICh KaJleHAapEM-UYUCICHHUKOM U IIPOTHO30M I10-
rofipl Ha 29 nHEl, MOXKEM YBEPEHHO CKa3aTh, YTO y 3eMJIM HET JUHA-
MHYeCKOl peaknuu Ha JIyHy, a, CII€OBATENbHO, HET U CHIIBI TSATOTE-
HUSl, U TPaBUTANHA HE SBISETCS HE TOIHKO BCEMHUPHBIM (DEHOMEHOM,
HO BOOOIIIE CAMOCTOSITETbHBIM (PU3NUIECKHUM SIBIICHHEM.

Ho ecnu rpaBuTanuu HET, TO TIOYEMY TOT/IA Tella, BHITYIICHHBIC
U3 pyK, YCTPEMIISIIOTCS K 3emiie B HampaiieHuu e€ neHTpa? Ckaxy B
LIYTKY, B KOTOPOH TOJBKO JIOJIS IIYTKH, — Mo NpuBbIdKe. [logpooHo-
CTH, KTO HE YUTAJI, YUTANTE B IIEPBOI TIIaBe.

Ecmb 1u cnymuuku na ceocmayuonapuou opoume?

ITouemy HpIOTOH Tak yIMOPHO MPOBHUTACT IICHTPOOCKHYIO CUITY?
CMm. «Hauana...» ctp. 513.

cIeAyHnmm sopazoy. Fexm 661 okoxo oM 0GpRMAI0CE RCCKONLED IYH, HOI00T0
ToMy KakK okoao IOmrrepa m Carypra, To BpeMera WX oSpamesmid (B2 ocHO-
BATAH HABEJCHOM) CAGJUBAYA ORI MIANIETALIM 3aLONAM, OTRpeTIL™M Aensepox,
1 NOZTOMY HX NERTPOCTPEMATANLEBIE CHIRI 671aR ORI No Opeiaomenno I oGparan
UpPOTOPIDIHAIRERT KEAIPATAM paccTogEmii. Ecmg 631 NagERIMes w8 smux ayw
Obixa uAYOR E TIONTH NTO KACAIACK (B REDNTRN DLICOYARTINX rop, TO NEHTPO-
CTPONITeILHAR CRAA, KOTOPOID 0HA yREPRHBAIACE GLI HA CBoeH opfuTe (coraacHo
NpEARIAYMENY PALICTY), DABAAIACK Okl NPROIHANTUILEO CHIE TAKECTH Aa Bep-
HIHES HTRK rop; €cdE Obi HTOT CHYTINNIEK JHINETL Cro NOCTFTIATEIbHUID XEE-
WMETHA Mo OpOATE, TO BCIEACTRAC OTCYTCTBAA HEHTPOGEREOH CHILT, OT KOTOpOH
OR TPOJOAKALT OCTABATLCR WA cROCE oplure, OH MO IBHCTRUCY TpeALAymLei
©T2a OLT HajaTh Ba 3eMile H DPHTOM € TAKOIO JKE CKOPOCTLIO, € KAKOK HA Bep-
HIHEAX OTHX 10D U3ialor TIKEALIC TeAd.

Ho Bens ecnu «cnymuuuexy» mamaeT Mol JEHCTBUEM CHUJIBI TATOTE-
HUSI, UMEsI UCXOJTHO JIOCTATOYHYI0 OpOUTAIBHYI CKOPOCTh, TO, C TIep-
BOTO B3MJIAJA, OJHON CHIIBI TATOTEHUS IS OPOWUTAIBHOTO JIBHXKEHUS
BIIOJIHE IOCTATOYHO!

3auemM emy moHamoOuiach emié MUpUUIECKas «IEHTPOOCIKHAS
cuia»?

Benp, cormacHo Teopuu TsroTeHus HetoToHa, ipu 0pOUTaTHFHOM
nBmwkeHnn «crmytHH4ek» aBuxkeTrcss TOJIBKO mopx meiicTBueM CHITBI
TaroreHus. Ha puc. 7 mpUBOAUTCS KIACCHUYECKas CXema JIBIKEHUS
TeJa Mo KPYroBod opOWTe Mo AeUCTBUEM CUIbI TAToTeHus. «CryT-
HAYEK» TIPOCTO TYIIO U CBOOOJHO TMajmaeT, KpoMe TOTo, ¢ YUETOM Ha-
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YJaJgbHOW TAHTEHITHAIBHOW CKOPOCTH, ammapaT 0e3 IMOMOIIHM BCSKOMH
CHJIbl ABWIXXETCA IO MHEPUHU, HO 3Ty TPACKTOPHUIO HpHMOHHHeﬁHOFO
PAaBHOMEPHOI'O JIBUYKEHUSI HEIPEPBIBHO ACUCTBYIOINAs CHJIA TATOTE-
HUS, HalpaBJeHHAs K TUTaHETe, NCKPUBIISET, «CBOPAYMBACTY MPSIMO-
TUHEHHOE ABMKEHHE IO WHEPITMH B DILTUIICONIANBHYIO opouTty. Bor,
COOCTBEHHO, U BCE.

Hukakoif 1ieHTpoOeX HOI CHIIBI TYT HEe OOHAPYKHBAETCS, JOCTa-
TOYHO OJIHOHM IIEHTPOCTPEMHUTEIHLHOM, TO €CTh CHIIbI TSAroTeHus. Bopo-
yeM, eciad HeroToHa 3a00THIIO COOMIIONEHHE ero 3-To 3aKoHa, TO, IO-
JKaITyicTa, MOXHO Ha3BaTh TYT LEHTPOOECIKHON CHIIOW Ty CHIY, C KO-
TOPOH CITyTHUK MPHUTATHBACT 3eMJII0 K ceOe, Kak Obl OTTATHUBAeT e€ OT
e€ ke IeHTpa, H00 OHA MPWIOXKEeHa K 3eMile, HO Pe3ysbTaT JACHCTBU
9TOM CHIIBI 00HAPYKUTH HEBO3MOKHO — 3eMJIsI CITUILIKOM BEJIHKA.

Bumumo HproTOH BCE-Taky MOHUMAIN YS3BHMOCTH CBOEH KOHCT-
PYKIHH, TTOHUMAJ, YTO CKOPOCTh MHEPIMOHHA M KpyroBas opOura
MIpU I€UCTBUU NOCTOSIHHOM CHUJIbI HEBO3MOXHa. [locmoTpure emé pas
Ha KJIACCUYECKYIO CXEMy IBW)KCHHUS Tella M0 KPyroBOW OpOWTe IMox
JIEHCTBHEM CHITBI TATOTEHUS, N300pakEHHYI0 Ha TpodelHOM puc. 7.

An Orbiting Satellite Requires a Centripetal Force
Fou F .

e

Puc. 7
Ha »T0il cxeme mnepemenieHue Tena MO HMHEPUUU OTPAKEHO

TOJIFKO B HANpaBJICHHM KacaTeJIbHOH K KpyroBol opOute (TaHreH-
[IUAJIBHOE YCKOPEHHE PAaBHO HYJIIO, MOAYJb CKOPOCTH HE MEHSETCS)
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U TIOJTHOCTBIO HTHOPUPYETCS MHEPIMOHHOCTD IIEPEMEIICHUS TENa B
paaualbHOM HAaNpaBiICHUH TOJ NEeHCTBUEM «CHJIIBI TATOTEHHUs». 1o
€CTh B Ka)XJOM M3 IOKa3aHHBIX HA PUC. 7 MO3ULIUI TEJIO HAYUHAET
MEHSITh MOZYJIb CKOPOCTH B PaJualbHOM HAIpaBJIEHUH Kak Obl ¢
HyJs, OyaTo OB B IIpenpIyInel mo3uuu Teno u He Oputo. [lo aHa-
JIOTUYHOW cXeMe (MTHOPUPOBAHME HHEPIUH) J10Ka3bIBaeTCs, UTO
AXxwunec He JOTOHUT Yepenaxy.

Ho u u3 xmaccnueckoit Mmexannku Hprotona—Ditepa, u U3 00bI-
NEHHOHN Ka)XOJHEBHOM MPAaKTUKKA HaM U3BECTHO, YTO JUIS M3MEHEHHS
CKOPOCTH JIBH)KEHHUSI MacCUBHOTO Tesa oT Vo 10 Vi HyXXHO Hpuiio-
XKHUTh K HeMy cuily F, neficTBue KOTOPOil BBI3BIBAE€T YyCKOPEHHUE A, Be-
Jyliee K JOCTHKEHUIO HCKOMOM LENH:

V1=V, + at.

A 4TO HYXXHO cJenaTh, YTOObI H3MEHHUIIOCH YCKOpeHHne? — cleny-
€T U3MEHUTh NPUIAraeMyl0 CUIIy WJIM, KaK BapHaHT, NPEKPaTUTh €€
JeicTBue. B mocieHeM ciiyyae yCKOPEHUE MTHOBEHHO UCUE3HET. To
€CTb yCKOpeHue 0e3blHEPUUOHHO, 4 UHEPUUOHHOCHb NPOAGNACH
ceda coxpanenuem ckopocmu. OTMETHM, Ha IBW)KEHHE Tela IO
VHEPLMHU €ro Macca HE OKAa3blBAET HUKAKOro BIUSHUA. Eciau Mbl
BHOBb IPUJIOKUM K TEJIy CHIIy, TO OHa OyJleT yCKOpEeHHEeM & KOppeK-
THPOBATh YXKE 3HAUECHUE U HATIPABICHUE CKOPOCTH:

Vl = Vo + AVl, a HC Vo.
ITocne n pa3 BritoueHUs cuibl F ckopocTs OyneT
V = Vy+ n*AV;.

ITpupamenusi ckopocTu Oiarogapsi HHEPUUOHHOCTH HaKaIlIMBa-
F0TCSl — CKJIa/IBIBAIOTCS KaK BEKTOpa MO MpaBWIly Mapajuieiorpamma.
3T0 00CTOSTENBCTBO OKA3aHO Ha puc. 8.

3nech, Kak ¥ Ha pUC. 7, IOKA3aHO TEJI0, IKOObI OPUEHTHPOBAHHOE
HayaJIbHBIMU NapaMeTpaMu (paccTOSHUE O IIEHTpa 3eMJIM, Hayallb-
Has CKOPOCTH V) Ha ABIDKEHHE MO KPYroBOH OpOWTE BOKPYT 3eMITH.
Puc. 8§ mpexacraBnseT OBMKEHHE TOTO K€ Tesla C yYETOM HHEPLHOH-
HOCTH CKOPOCTH, IPHOOPETAEMON OT TIOCTOSTHHO JACHCTBYIOIICH CHITBI
TATOTCHUS. Bumum, 4To Teno cnomnsaer ¢ KpyroBod opOWTHI, QakTH-
YeCKHM MEepeXOIUT Ha JBM)KEHHE MO CHHUpald, MPUOIMKAsACh K LEH-
TPaJbHOMY NPHUTATHBAIOLIEMY TEIy.
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Puc. 8

To ectb ecnu OBl Ha TEJNO NEHCTBUTENHLHO HEMPEPHIBHO JIEHCTBO-
BaJlla B paJuaJbHOM HaIpaBICHUM HEKas MPUTATUBAIOIIAs CHJIA, HCXO-
JIIast U3 OAHOTO M TOT'O K€ LIEHTPa, TO €ro JIBIDKEHHE, Onaronaps Ha-
paIIMBaHUIO CKOPOCTH, BBHITIISIETO OB TakK, Kak MOKa3aHo Ha puc. 9.

Puc. 9

OcoszHaBain 1 cBoro omnoOky Hetoron? Ilonarato, oco3nasan. B
MHUCbME K apXUenucKory beHTnu oH numer cienyromiee: «Bparenus
TUTaHET He MOTYT OBITh BBIBEICHBI U3 TATOTEHUs, a TPeOYIOT BMela-
TenbCTBa boxkecTBeHHOH pyKH, 1a0bl cOOOMMUTE UX <miaaHetam™. Ts-
TOTEHHE MOTJI0 Obl MpUAAThH MJIaHETaM ABWXeHHEe BHU3, K CoiHIy,
nu0o mpsMoe, MO0 ¢ HEKOTOPHIM HAKJIOHOM, HO IONEPEYHbIC ABU-
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KEHUS, TIOCPEACTBOM KOTOPBIX OHM 0OPAIIarOTCs IO CBOMM OpOHUTaM,
TpeOyeTr O0XKeCTBEHHOW pyKH, Aa0bl HANpaBUTh UX <IOIEpEeYHbIE
NBY)KEHUS™> MO KacaTeslbHbIM opOutam». Ho B cBomx «Hawamax...»
OH 3TO OOCTOSATEILCTBO TMPSUYET 3a Pa3rOBOPAMH O MHU(PUICCKOH IICH-
TpoOexxHoi cmiie. CTpeMieHHe XK€ TeN K 3eMJie OIpenaessieTcs He
«BCEMUPHBIM TATOTEHHEM», OHO OOYCJIOBJIEHO OCHOBOIIOJAraroLIiM
MPUHLMIIOM JeHCTBUS OOBIYHON MEXaHHWKH, JIOTHCTUYECKU BBIBEPEH-
HbIM 3aKOHOM COXPAaHEHHS MOMEHTA HMITYJIbCA.

MoMeHT KOJMYecTBa JBIKEHUSI (MOMEHT MMITYJIbCa, YTJIOBOM MO-
MEHT) — 3TO OJlHAa U3 BaKHEHIIMX XapaKTEPUCTUK BCSKOW H30JIHPO-
BaHHOW MEXaHMYECKOH cucTeMbl. CHila CHMITOMAaTUYECKH MIPOSABIIET
cebd Kak SBJICHHE TOJBKO TOI/A, KOTa U3MeHsSeTCsl MU yIJI0Bas
CKOPOCTH BpallleHHs, UJIM MOMEHT HHEePI UM, TO eCTh KOr1a u3me-
HSIeTCSl YIJIOBOH MOMEHT. YUTHUTE, P PACCMOTPEHUM BpalaTelb-
HOTO JABW)XCHMS ONEPUPYIOT HE MAaccoil, a MOMEHTOM HHepuuu. To
€CTh CHJIa MPOSBISIET ceOsl JIUIIb TOTAd, KOTa W3MEHSEeTCsS MOMEHT
HMITYJIbCA, OCKOJIBKY MOMEHT CHJIBI — 3TO IIPOU3BOHAS 110 BPEMEHH OT
MOMEHTA UMITYJIbCA.

Hemonnmanue T.H. 3Qdexra «IeHTPOOEKHON CHIIBD) CBSI3aHO C
TEM, 4YTO Ha CAMOM JIeJie «IIeHTPOOEeKHAs! CHIIa» 3TO CUMITOMAaTH4e-
CKO€ TNPOSABIEHHME MOMEHTa CHJIBI, KOTOPBIH BO3HUKAET TOJIBKO INPH
VM3MEHEHNH MOMEHTa MMITyJibca Tena. PaccMOTpuM BpalieHue rpy3u-
Ka Ha BepéBKe. Bo-mepBbIX, KOTJa BBl KPyTHTE TPY3HK, Jepika ero 3a
BEPEBOUKY, TO PYKOH JienaeTe JABUKEHMSI TOXOKUE HA BpallleHUE KO-
neHBasa. Bo-BTOPBIX, €CNIM OTIYCTUTh IPY3UK, TO OH IOJIETUT HE IO
KacaTeJIbHOM, a BBIMAET Ha JUTUITHYECKYIO OpOUTY, OIpEaeEHHYIO
HaJIMYHBIM MOMEHTOM HMITYJIbCa, — 3HaYEHHE KOTOPOIo OIpeenseT-
Csl, B TOM YHCJIE H CYIIECTBYIOIUM €r0 BPALEHHNEM BOKPYT 3€MIIA U
BOKpYT conHIa. Ha 3Toit opbrte ero MOMEHT WMIyJIbca 0 CTOJNKHO-
BEHUS C 3eMJIEH HE MEHSICTCS, U HUKAKON «IIEHTPOOCKHOM CHIIbDY 00-
HapyXHUTb HEBO3MOKHO. Korza e BbI, TOCPENCTBOM BEPEBOYKH HE-
IIPEPHIBHO YBOAUTE I'PY3HUK C €r0 «ECTECTBEHHOW OPOUTHI», TO U HE-
MIPEPBIBHO BapbUpyeTe €ro MOMEHT MMITYJIbca, IPOMU3BOANUTE U OLIY-
[1aeTe MOMEHT CHJIBI, 1 HA3bIBAETE €r0 LEHTPOOCIKHOMN CHITON».

OObIYHO, TpeArnoIaraeTcs, 9YT0 HaX0XKICHUE TeOCTAllHOHAPHOTO
CIIyTHHKa 3e€MJIM Ha CHHXPOHHOH OpOHTE BBI3BAaHO PaBEHCTBOM JIBYyX
Pa3HOHAIIPABIIEHHBIX CUJI — CHJIBI TATOTEHHS, BBIMOJHAIOMEH pOJb
LEHTPOCTPEMUTENILHON CHJIBI, U HEHTPOOSKHON CHJIBI.
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Ho oGpatum BHUMaHMe, BeTHYNHA IIEHTPOCTPEMUTENBHON CHITBI
m3MenseTcss  obpatHo mpomnopuuoHanbHo KBAJIPATY paccrostams
OT LIEHTpa 3eMIIu:

Fue = M*m/R?,

a SKOOBI MPOTUBOMOJIOKHO €/ HaNpaBJICHHAs IIEHTPOOEKHas CHIIa»
— PacTET MPOMOPLUUOHATIBHO MPOCTO PACCTOSHUIO!

F.s = m*oR.

U BOT TyT Kpoercs KOPEHHOE OTIMYHME KPY4eHUs Ipy3uKa Ha
BepE€BKe (pe3WHKE, MPYKUHKE) OT OPOUTATHLHOTO ABMKCHHS CITyTHHUKA
O[] ACUCTBUEM CWJIBI TATOTEHHSA. EciM Mbl ONbITAEMCS yBEIHYUTD
LHEHTPOOEKHYIO CHILYy — TOJIKHEM (OEPHEM) TPY3HUK, BPALIAIOLIUICS Ha
BepEBKE, B CTOPOHY OT LIEHTpa BpalleHHus1, TO 3a CUET yNpyrocTu Be-
IIECTBEHHOW CBSA3M (BEPEBKH, PE3UHKHU, NPYKUHKH), BO3PACTET LIEH-
TpPOCTpeMHUTENbHAS CUIA, U TPY3UK OTTSHETCS Ha3al, PaBHOBECHE CHII
BOCCTAaHOBHUTCSA. A eciu MBI MOmpoOyeM NpojenaTh aHAJIOTHYHYIO
OpOLENYPY CO CIYTHHKOM, TO, OCKOJBKY CHJIAa TATOTeHHs (LIEHTPO-
CTpEMUTENIbHAs CHJIa) — CHJIAa HE yNpyras, TO OHa C POCTOM pajauyca
YMCHBUIUTCA pa3 U HaBCCrjia, a HCHTp06C)KHaH, XOTb U HE€ TaK CHJIb-
HO, HO TOXKE pa3 ¥ HaBcerja yBenuuurcs. [Ipu TakoMm packiaje awuc-
0anaHC CHJ HE TOJILKO HApYIIUTCS, HO OyJeT HEelmpephiBHO BO3pac-
TaTh, U CIYTHUK JIOJKEH YJIETETh B IPOCTOPHI BeeneHHOM.

Koncratupyem: n100 1eHTpOOEKHOM CHIIBI IPH BPALICHUH TeJla
0e3 U3MEHEeHHsI MOMEHTA MMITYJIbCa HE BO3HHUKAET, INOO yCTOWYHMBOE
MOJIOKEHHUE CITyTHHKA Ha OpOMTE HEBO3MOXKHO, U X TaM HET.

Kozoa Benepa ynaoém na 3emnro?

B cootserctBun ¢ 3BT HpioToHa Bee IIaHeTH! HEMPEPHIBHO Ma-
naror Ha ComHile, ocTaBasich NP 3TOM Ha CBOMX opOuTax. AHajIorud-
HO O0CTOMT JIeJI0 U CO CIyTHHKamu TuianeT. Ho Beap mmaHeTs! emé u
NPUTATHBAIOTCSA APYr K APYrY — MMEHHO Onaromapsi 3ToMy 0OCTOs-
TENBCTBY SKOOBI M OBbLTa OTKPHITA TuTaHeTa HenTyh.

Ho pa3 mmaHeTsl NpUTATHBAIOTCSA APYT K OpYry W IpPH 3TOM HE
NajaloT Ipyr Ha JApPYra, TO OHU JOJDKHBI HEHPEPHIBHO CONMKATHCS
Ipyr ¢ apyroM. Jlerko BeiBoamuTcs GopMmyna (mpoctoe auddhepeHIu-
aNbHOE ypaBHEHHE) sl pacuéra BpeMEHH, HEOOXOJMMOTO ISl TIOJI-
HOT'O CONMKCHUS MOJ ACUCTBHEM TATOTEHHS Tell OAMHAKOBOH MAacCCHhI
M, eciI UCXOJHO OHM HaXOIWINCh Ha PacCTOSHUM ¢ IPyr OT IpyTa.
Bor sTa popmymna:
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ITockonbKy MBI IPOU3BOAUM HE TOYHBIM PAcd€T, a TOJNBKO IPHU-
OJIM3UTENbHYIO (C TOYHOCTBIO IO TIOPSAKA) OIEHKY BPEMEHH BO3-
MOJKHOTO cOnrkeHus 3eMian 1 BeHeps! Ipyr ¢ IpyroM, a MacChl 3THX
IIaHeT OJu3KH, TO 6e3 ocoboro yiepOa /i pealu3aluy Halux Ie-
JIeil MOXKeM MOJI0XKUTh X PaBHBIMH.

Macca Benepst 4.87%10% kr.

Macca 3emmu 5.97%10% kr.

JIist Halleit OLIEHKH PHMEM Macchl IUIaHET paBHbIME 5*10%* kr.

MuUHHMAITEHO BO3MOYKHOE paccCTosHHE OT 3emuin 10 BeHeps! (Bo
BpeMs HIDKHUX coennHeHui) 38 MitH. kM. MakcUMaibHO BO3MOYKHO
paccTosiHie (BO BpeMs BEpXHHUX COCIMHEHUI) 261 MIIH. KM.

g olleHKM NMpUMeEM paccTOosiHHE Mexay 3eMi€éi n Benepoil B
100 mutH. kM, TO ectb B 10 M.

['paBHTAIMOHHAs TIOCTOSHHEASA = 6.67300 x 107 v krt ¢,

J1st mpocTOThI puMeEM €€ paBHOU 6x10™ m® k't ¢,

IToncrasisieM 3TH 1aHHBIE B HOPMYILY:

£ = (10" = 10%,

G*m = (6*10™) *(5*10%) = 3*10™.

ITycTh yacTHOE OT AeseHus coctasut gaxe 10'° B Bamry moms3y.
onaras /4 ~1, nocne u3Bnedenus kopust umeem 10°. To ects, 1m0
HAIlIUM OIleHKaM, Oyy4du MpelocTaBIeHbl caMu cebe, Mo NeHCTBU-
€M B3aUMHOTO TAroTeHus, 3emyid U BeHepa mnpuayT B COMPUKOCHO-
BeHme Bcero rae-to yepes 10° cexynn. A oxus rox = 31536000 ce-
kyHz = 0.31536*10° cexymn, a 3HAYHT, ec/IM CHJIAa TATOTEHHS Cy-
1ecTByeT, TO y’ke TI/Ae-TO Yepe3 TPUALATH TPH roga 3emus U
Benepa croaknyres! JlagHo, s okpyrisi, mycth uepe3 100 net, HO
BCE PAaBHO YK€ CKOPO.

Ecmu Bbl He BeputTe B auddepeHIUanbHbIE ypaBHEHHS W UX
pEILIeHUs, MOXKETE PacCUUTaTh BpeMs cOnrxeHus 3emin u BeHepsl
B IPEIIOJIOXKEHUH, YTO OHM COJIMKAIOTCA C OJHUM U TEM XK€ YCKO-
peHueM, TeM YCKOpPEHHEM, KOTOpoe Y HUX ecThb Ha paccrosHuu 100
MUJUITMOHOB KUiIoMeTpoB. [lodyuyaeTcss Bcero HeCKOJIbKO THICAY JIET,
a He MUJUTMOHOB WJIM TeM Iade MUJUIMApA0B. Tak, K CBEACHUIO : U~
TEJBHO JIEHCTBYIOIIee YCKOPEHHE MaJbIM HEe ObIBaeT.

3
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OrMeruM: TpubOIIKasch kK Berepe, 3emurst puobImxaeTcs U K
Comnniry, 3Ha4uT, BOKpYT CoJHIIA OHa HAYHET BpaIlaThCs 3HAUUTEIb-
HO OBICTpee, W MPOJOJIKUTEILHOCTh 36MHOTO I'oJa 3aMETHO COKpa-
THTCA (B KOHIE OymeT He 365 cyTok, a, ckaxkem, 265), H, ClleoBa-
TETLHO, JT0 JIOOOBOM BCTPEUN KOIMIECTBO 000pOTOB e€ Bokpyr CoirH-
112 BO3PacTET.

Ho 310 oOcTosiTenscTBO CyTH Aena He meHsier. OJHO paayeT, Ipu
TaKOM HEOJIarONpHAITHOM packiane npuommkeHne 3emmn K ConHITY
MpUBEAET K PE3KOMY TMOBBIIIEHHIO TEMIIEPATyphl Ha MOBEPXHOCTH Ha-
et «xonpioenm» — Beie 200°C, 1 MBI HE TOXKHBEM 10 KaTacTpohu-
YECKOTO yJapa, KOTOPBIH CMOTYT HaOJIOAaTh B TEJIECKOMBI TOJIBKO
olmrapxu, ycrepmue coexars Ha Mapc. IlpaBma, pamocts 31a 10-
BOJIbHA COMHUTEbHAs.

Ho Bcé-Taku s, Kak ONTUMUCT U TYMaHHUCT, BEpIO B CIaCCHUE
MPOTrPECCHBHOTO YEJIOBEYECTBA HE TOJIBKO B CHIIY OTCYTCTBHS CHIIBI
MNPUTSDKCHUS — S BUKY U JIPYroi (OJIaronpusTHBIN) BapUaHT pa3Bu-
TUS COOBITHH.

A UMEHHO:

Bo-niepBbix, B mpomecce commkeHus 3emian 1 Benepsl oHM He
CTOJIKHYTCS, @ MMPOCTO OKaXYTCsI HAa OJHOM oOuiel opouTe, COOTBET-
CTBYIOIIIEH OJMHAKOBOM YIJIOBOW CKOPOCTH BpaiieHus. [Ipudém cro-
ATh Ha opOuTe oHM OyayT B MpoTHBO(da3e (B BEpXHEM COCTMHEHHH 110
OTHOILIEHUH JIPYT K JIpYTY, BCE BpeMs O pas3Hble cTOpoHB 0T CoJH-
na). Cpenu pemeHuid ypaBHeHHH HeOecHOW MeXaHWKH, ciaBa bory,
€CTh U TaKOe, MPHYEM YCTOHIHBOE.

Bo-BTOphIX, Haxoasch (Bc€ Bpems) MO pa3Hble CTOPOHBI OT
Connua, 3emis u Benepa oka3pIBalOTCS 3aIIMIIEHHBIMH MM, Kak
SKPAHOM, OT B3aHMHOTO MPUTSHKEHHsS], TO €CTh CONIKATHCSA OOJIbIIe
He OyayT.

B-tperbux, I'ocnonb Hac HE OCTaBUT, CHU3UT TEMIIEPATYPY
ConHla 110 mpuemiieMoro KoMmGpopTHOTO 3HAYECHUSI.

B-uetBépTHIX, BeHepa cTaHeT MpUTOTHOM TSI OOWTAHHS TI0 BCEM
rmapaMeTpaM, Mbl TOJYYUM JIOTIOJHHUTEIbHOE >KM3HEHHOE NMPOCTPaH-
CTBO. A onurapxu, coexapiiue Ha Mapc «c OMIIETOM B OJTUH KOHEID,
OyIyT Tam BBIMHpATh, Cropasi OT 3aBUCTH. KOHEYHO, HaM TIPEICTOUT
MIPEOA0JIETh MHOTO TPYJHOCTEH, HO HY>KHO MOTEPIETh, «BBI TaM Aep-
JKUTECh», BCE KaK-TO oOpasyercst U o0pa3yMHTCs, U Bce OyayT J0-
BOJIBHBI U CHACTIIUBEI.
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B-maTHIX, B KOHEYHOM CUETe, HAa HEKYI0 €IUHYI0 OpOHTY cole-
pyTcs Bce IiaHeThl W acTepou bl CONHEYHOW CHCTEMBI, PacCIoJio-
KHMBIIMCH Ha HEH, Kak OyCHHBI Ha MPOBOJOYHOM Kojblie. KoHeuHo,
OHH PacCIOJIOKATCA Ha OpOUTE TaK, YTOOBI y JIFOOOH TIaHETHI MIPUTSI-
JKEHHE COCeJIeH CiIeBa U CIpaBa KOMIICHCUPOBAIH IPYT ApyTa.

U cayuurtcs 310 HEe B OTIANEHHOM, a B 0003pUMOM OyITyIieM, He
moxe yem yepe3 500 set. Y Hac OymeT BO3MOXKHOCTh CO3JIaHUS Yero-
TO BPOJIE «MEKILIAHETHOW KaHATHOW TUHUNY. COyaeTcs Medra MiBana
Edpemona o coznanun Bennkoro Komnpial

BOI’lpOCbl CKenmukam

st Tex unTareneil, KOTopble HE OCHJIMIIA CKa3aHHOE BBILLIE U, HE-
B3Mpas Ha NPEICTABJICHHBIE Pe3yJIbTaThl KOHKPETHBIX IKCIEPHUMEHTOB U
HaOMIONIEHNH, COXPaHIIOT BEPY B HEBHATHBIE cooOpaxeHus HproToHa,
MIpeAsaraeTcs MoMbITaThCsl OTBETUTH HA HECKOJIBKO BOIIPOCOB.

1. Kak nmocturaercs mpo3payHOCTh O B3aUMOJICHCTBHIO (BHE-
BpeMeHHOCTh)? Y HproTOHa B3amMOJAEHCTBUE JOBYX TEN APYT C IpY-
TOM HE 3aBHCHT OT TOTO, B3aMMOJAEWCTBYIOT OHU WIIH HET C TPETHHM
TEJIOM. YKa3aHHOE CBOMCTBO «TPaBUTALMOHHOTO» B3aMMOJAEWUCTBUS,
KaK HEJIOCTIKUMBIA HJeall, MOTYT OLEHHUTh CO3JaTelln WHPOpMaIu-
OHHBIX cucTeM. Ha OBITOBOM ypOBHE 3TO BBITISANT KaK YHUKaIbHAS
CIOCOOHOCTh, HE TEPSATh HMHTECHCUBHOCTH BEACHHUS OCMBICICHHOTO
pasroBopa ¢ coOOECeAHNKOM MPH OTKPHITUH MAaPaUIEIBHOTO AUAjIora ¢
MHOKECTBOM JApPYTHUX JHI. beckoHeuHas MPOW3BOIUTENBHOCTH IO
00paboTKe OECKOHEYHO UHTEHCUBHOTO Tpaduka!

2. B rpaBUTallMOHHOM B3aUMOJCHCTBUU HET KBAHTA MUHUMAJIb-
HOTO JICWCTBUS M camMa Macca He JUCKpeTHa (Kak, Hampumep, JJIeK-
TPUUCCKUH 3apsn), a ACHCTBUE ecTh. Jla M Macca — 3TO BCEro JIUIIh
OJTHO W3 CBOMCTB BemlecTBa. Ho cBoiicTBa He NeiCTBYIOT, MU 001a-
JIAI0T T€, KOTOphIe NeiicTBytoT. UTO e (MIn KTo *Ke) AeicTByeT?

3. [pursokenue mo HeloTOHY ompenensercss BEMUIHHOW MTPOU3-
BEJICHHSI Macc, U €ro XapakTep He MeHsieTcs ¢ paccTosiHueM. Kak Ta-
KO€ BO3MOXKHO, €CJIH «CTPOro J0Ka3aHa» HEBO3MOXXHOCTh B3aHMO-
JIEHCTBHSA CO CKOPOCTHIO, OOIBIIEeH CKOPOCTH CBETA

4. TloueMy rpaBUTAIIIOHHOE B3aUMO/ICHCTBHE HE 3aBHCHUT OT OT-
HOCUTENIbHON CKOPOCTH B3aWMOJECHCTBYIOUIMX TNl (B TOM YHUCIE OT
BpAIaTEIEHOTO JIBHKEHHSI OJHOPOJHBIX CHEPUYECKHUX TNl BOKPYT
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CBOMX TEOMETPHUICCKUX IIEHTPOB)? 3aMETHM €MIE, UTO «Telay», TBU-
JKyIIUECs] B «CBOOOJHOM IPOCTPAHCTBE», HAXOAATCS BO B3aMMHOM
HEBECOMOCTH, TPAKTYIOIIEICSA KIAaCCUYECKON MEXAHUKOUN KaK COCTOS-
HUE TeJa, Ha KOTOPOe He ACWCTBYIOT HUKAKHE CHITHI.

5. [louemy B caMbIX COBPEMEHHBIX CIPAaBOUYHHKAX «TPaBUTAIIH-
OHHasg KOHCTaHTa» J1aeTcsl ¢ TOYHOCTHIO BCEro 10 Tpex 3HakoB? OHa
He sBiseTcs M (PyHIaMEHTAbHOW KOHCTAHTOW, TaK KaK HEe BhIpaXka-
eTcs uepe3 apyrue ¢yHIaMeHTadbHble KOHCTaHTHI. [loxoxke, 9To mo-
cine KaBeHauma HUKTO HE TPOBOJIMI KaKHe-THOO SKCIEPUMEHTHI C
rpaBuTanueil. JIa u npooaun nu ux Kapennum?

6. Kak 0OBsACHUTH NapaHOpPMalbHBIE MaTeMaTHYECKHUE CITOCO0-
HOCTH MAaTepHajJbHBIX ToueKk? SBIIeHHE «BCEMHPHOTO TSATOTCHUS
MIPEJICTABIIACTCS YHUBEPCYMOM «MallliH HBIHOTOHA», KOHCTPYKTUBHO
COCTOSIIIMX U3 MaTepPHaJbHBIX (OecCTPYyKTYpHBIX) Touek. OHU (QyHK-
[UOHAJIBHO CIIOCOOHBI MTHOBEHHO OLIEHUBATh MAacChl BCEX OCTAJIBHBIX
MaTepuaNbHbIX ToueK BceeneHHol 1 paccTosiHUA 10 HUX M B COOTBET-
CTBUM C MOJYYCHHBIMH JaHHBIMH BBIUYHCIATH (MTHOBEHHO) 1O (op-
myine HerotoHa (¢ 6ecCKOHEYHO BHICOKOM TOYHOCTBIO) CBOE HOBOE IIO-
JIOKeHHE B aOCONIOTHOM TPOCTPAHCTBE W PEaTM30BBIBATH Ty/Aa CBOE
nepeMenieHrde. PemaroT TpaHCBBIUMCIMTENBHYIO 3ajady. Bor a3rto
MammHbl! Jlaneko 10 HUX M3BECTHBIM M3 MaTeMAaTHKH aOCTPaKTHBIM
yHUBepcanbHbIM MamuHaMm Teropunra u Ilocta. M mpu atom y xoro-
TO TMOBOPAYMBAETCS SI3bIK TOBOPUTH O KOCHOCTH MaTepuu!

7. «3aKOH BCEMHPHOTO TATOTCHHS» HAXOAUTCS B ONpPEeIEHHON
OTIO3UIIMK KO BTOPOMY 3aKOHY TOTro k¢ HbroTOHa, a MMEHHO: JIo-
Oble criIbl (KpOME CHIIBI TPABUTALIMOHHOM) COOOMIAIOT TNy yCKope-
HUE, 00paTHO MPOMOPIHOHAIBHOE €ro Macce, a CHjla TATOTCHUs
MpUIaéT BCEM TellaM OJHO M TO K€ YCKOpEeHHe HEe3aBUCHUMO OT Mac-
cel. [louemy u 3auem?

8. Emg¢ Jlamnmac gokaszai, 4To €clid 10 Mepe MepeMEeIIeHUsT KOc-
MHUYECKOTO Tejla HOBbIE 3HAUSHHS ACHCTBYIOMIEH Ha HETO CHIIBI TATO-
TEHUS YCTaHABIMBAIMCH OBI C 3aMa3IbIBAHAEM BO BpEMEHH, TO opOu-
Thl OBl 3BONIONMOHUpPOBaIM. HO Takue 3BONIOLMH OTCYTCTBYIOT, U
Jlanmac, ¥cxons W3 MMEBIIMXCS Y HETO NAHHBIX, CIIENaj HIKHIOK
OIIEHKY CKOPOCTH TSATOTEHHS: 3Ta HIDKHSS OIleHKa OKa3anach OOIbIie
CKOpOCTH CBeTa Ha BoceMb (!) mopsakoB. B Te BpeMeHa 3TOT pe3yiib-
TaT HUKOTO HE Hampsr, u00 cam HpIOTOH mojaraji, 4To TATOTEHHE
JieficTByeT BooOIIe Oe3 3ara3pIBaHus BO BpEMEHH.
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9. ¥V Bcex Bpamammmxcs TeI ecTh oaHa obOmas dyepta. [lox
NeHCTBUEM BHEIIHUX MOMEHTOB CHJI OCh BpAIIAIOLIEToCs Teja Io-
BOpayMBaeTCs HE B TOH IIOCKOCTH, B KOTOPOW OHA MOBEPHYJIACH OBl
0e3 BpalleHus, a B INIOCKOCTH, el MepIeHANKYIIpHONH. Tak modemy
eciau Ha Bpamaronryocs 3emitro (JIyHy) AefCTByeT cuia IpHTsHKe-
HUSI, TO IJIaHETa HE MMOBOpAaYMBAETCS B IUIOCKOCTH, €il (cuie) mep-
NEHIUKYISIPHOI?

10. [IpuurHY OTMHAKOBOCTH YCKOPEHHM Y pa3HBIX IO Macce Tel
B CBOOOJHOM TaJ€HUH MPHHATO OOBSICHITH MPOSBICHHEM HHEPTHO-
CTH ¥ MPUHLUIIOM 3KBUBAJIEHTHOCTH, - PAaBEHCTBOM I'DaBUTAIL[MOHHON
U uHepruoHHo Macc. Ho BcneactBue 3-ro 3akoHa HbroToHa Tena
BOOOIIIE HE JTOJDKHBI ITaJaTh, Belb MPOTHBOIOJIOXKHBIE CHIIBI - HHEP-
LMY ¥ TPAaBUTALUU - PABHBI, a Tena nagaror. [Ipudém nanaror ¢ ycko-
peHueMm, Ho 6e3 nedopmarum.

Haneroch, 4TO 4MTaTenp, BOOPYKEHHBIM Hamed HHEPLUOHHOU
KOHIIeNIIMEeN TpaBUTALlUY, JIETKO OTBETHUJI HAa BCE MPEIOKEHHBIE BO-
MIPOCHI, — BOIIPOCH], HA KOTOPblE B paMKax TE€OpHH TAroreHus Hbro-
TOHa W TEOpHUH, MOPOXKIEHHBIX €0 SMUTOHAMH, BHATHBIX OTBETOB
HalTH HEBO3MOXKHO.

Buoigoowr. Cornacno 3BT HbroToHa Bce MaTepuanbHBIE Tela
MPUTATUBAIOT APYT APYTa, IPUYEM BEITHMYHNHA CHIIBI TATOTEHUS MEXKITY
TeJaMH HE 3aBHCHT OT UX (PM3MYECKUX U XUMHUECKUX CBOWCTB, OT UX
JBYDKEHUSI OTHOCUTENIBHO APYT JIpYra, OT CBOMCTB CPebl, B KOTOPYIO
noMmeneHsl 3TH Tena. OueBunHo, 3BT, MOCKONBKY OH HE CBSI3aH C
KaKoW-mn00 QU3NIecKoil CYIHOCTHIO, — 3TO He (PM3HUYECKUI 3aKOH, a
MaTeMaTH4YeCcKOe M3JeNIne, KOTOPOe HE SBISETCS MOJIENbIO PealbHOM
¢u3nueckol cymHocTH, 10O OHA HUKAaK He cBs3aHa ¢ Hel. OHO moa-
TBEPXKJAET TOJIBKO OJMH (paKT, 9TO caMbIM OOJHHBIM BOOOpakKeHHEM
00JTaIal0T MaTeMaTHKH, a He TIOATHI U ITHCATeIH.

XOTs B yCTpPEMJIEHUH BEUIECTBA 3€MJIM K 3eMJIe M yCMaTpHUBAIOT-
Csl HEKOTOpbIE 3aKOHOMEPHOCTH B XapaKTepe JIBUKEHHS, HO HX TPO-
SIBIIEHUE HUKAKOTO OTHOIIEHHS K SKOOBI MOCTOSHHO JEHCTBYIOIIEMY
THIIOTETHYECKOMY TATOTEHUIO HE WMEET, a CYIIECTBYIOT Omaromapsi
TakoMy (QYyHAaMEHTAIbHOMY acleKTy PealbHOCTH Kak HWHEPUHS.
I'paBuTtanus — dopma mposiBiieHUs (PyHAAMEHTAIEHOTO MPHPOIHOTO
SIBIICHUSI WHEPINH, T.H. «CHJIA TSATOTEHUS» — HEUTO BPOJE «KOIPIIH-
THBHOM CHJIBD) B MarHeTU3Me, UMEET HaBEAEHHYIO MIPUPOYy U Xapak-
Tep MPOSIBIICHUS Maiiu.
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I'paBuTanus B cCHHEpPreTHYeCKoi nmapaaurme
Mozeym mazu, s mocy. Most MaHTpa

B Tpaguuusax ¢usnyeckoll Hayku, BEeAyIIed CBOE Ha4alo CO
BpeMméEH ['anunes u HproTOHa, CBOMCTBA MPUMUCHIBAIOTCS WHIUBUY-
AIbHOMY OOBEKTY, B CHHEPreTHKE — IMPHUPOAHBIM aHCaMOJIsM, 00
MCKYCCTBEHHO OPTaHW30BaHHBIM acCOIUAIUAM 00BeKTOB. To ecTh, 3a
pe3yabpTar paboThl, CHOCOOHOCTH OBITH HAMCIEHHBIMH TEMH WU
WHBIMH CBOMCTBAMHU «OTBEYAIOT» HE OTACIIBHBIC 3JIEMEHTBI OpraHnu3a-
uuu (arperamyu, CHUCTEMBI), a MX KOJUICKTUBHEIE COTJIACOBAHHOCTH,
CHHXPOHHU3ALINH, KOorepeHTHOCTH. OpraHu3alius Bceria T0JKHa OBITh
KaK-TO OCHOBaHa W 00OCHOBaHa. M, mpexme Bcero, OCHOBaHA, OO
OHa HE MOXET BO3HUKHYTh «cama co0Oi1», OHa JIOJKHA ObITh CHHTE-
3MpOBaHa, MPEIyCTaHOBICHHA, B €€ CO3/IaHUE JOJDKHBI OBITH TIPUBIIC-
4YeHbl (aKKyMYJIUPOBaHBI) 3HAYHTEIbHBIE pecypchl. CHHTE3 OpraHu-
3allUl — PECYPCOEMKHIT MPOIiecC U OH BO3MOXKEH, €CITU CYIECTBYET
(hakTOp, KOTOPBIA WTOXKHUT MPOIECC CTAHOBJICHHS OpPTaHH3allud, H,
nmajee, obecrieunBaeT €€ YCTOMYHMBOE CYIIECTBOBaHWE 03 BHEITHEH
moanepkku. Hammuawme 3toro Qakropa 0OBEKTHBHO 00YCIOBIICHO
(byHAaMEHTaIbHBIM TPOSIBICHUEM MIPUPOJHOI aKTUBHOCTH.

Tot e ¢dakrtop, KOTOPBIH HUTOXHI CHHTE3, B CHIIy CBOCH
(GyHIaMEHTaIBHOCTH HE MCYE3aeT 110 3aBEPIICHUI0 CHHTE3a, & BBICTY-
naeT Terepb yxke B KadecTBe (pakropa, oOecreynBaronero camoco-
XpaHEHHWE OpraHH3alliH, MEXaHW3Ma PEINPECCHPOBAHMS OTKIOHEHHIMA
(M3MeHeHNH), BBI3BAHHBIX MAJBIMH BHYTPEHHHUMH WJIH TIPEAEITHHO
J0IIyCTUMBIMU BHCITHUMH BOSMYIIICHUAMU, YTO Ha A3BIKEC MaTCMaTH-
KW Ha3bIBACTCSl COXPaHEHHEM COOCTBEHHBIX 3HAYCHUI CUCTEMBL. D-
(eKThl peaknuy MPOTUBOJACUCTBUS OpraHW3allMH Ha BHEIIHHWE BO3-
NEHCTBUS — ATO BHYTPUCHCTEMHBIA 3¢ (eKT pemnpeccny HaBsS3bIBae-
MBIX M3MEHEHUH. YKazaHHbIH 3¢ dekT oTpaxkaer npunuun je [lare-
nee-bpayna. BHyTpucucteMHbie 3QQEKThI €CTh MPOSBICHHUE JACHUCT-
Bre Bc€ TOro ke (Qaxropa. JledcTBre 3TOro (akTopa HAOMUHAET
NEHCTBUE «HEBUAUMOUN pykm» Agnama Cwwura, CTAOMIM3HPYIOMICH
CIpOC ¥ TMpeaioxkeHne Ha peiHKe. [Ipupoma 3toro dakrTopa Bcerna
MpHBsi3aHa C KaKUM-ITMOO MPUPOJHBIM MEXaHHW3MOM, THUIIA MaMSTH,
uHepruHn (Hanpumep, Tuma nuddys3un), Tucrepesnca, cuMmbnosa. B
(dU3MKe yKe eCTh TaKHe 3aKOHBI, KaK «IPaBUIIO, JIEBOW PYyKH», «IIpa-
BUJIO OypaBUMKa», Mbl BBOJHMM «HEBUIUMYIO pyKy» Anama CmuTa.
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MexaHu3M JEUCTBHUS ATOTO (PakTOpa MMEET KOPPEISAIUIO C
MIOHSATHEM U3 KIACCUYECKOTO CHCTEMHOTO aHAIH3a — «TEJICOIOThYe-
CKHE MEXaHH3MbD», — XapaKTePU3YIONIMM MaTePUAIBHBI MEXaHU3M
Yepe3 HWCIONB30BAaHHUE TOHATHS «IUKIMYECKas MPUYUHHOCTHY, Ha-
0JIF0TaeMOT0 B CHCTEME, TJI¢ HOBbIE (DOPMBI TIOBEICHUS TTOCPEIACTBOM
«OOpaTHOM CBSI3W» HAXOJATCS IO BIUSHUEM NMPESKHUX Gopm. e-
MeHTapHasi KHOEpPHETHUYECKask MBICIIb, yIap TOMOpa yIpaBIsieTCs mpe-
JBITYIIEH 3aCEUKOH.

[IposiBieHUs] TpaBUTAIMH — BHYTPUCUCTEMHBIH 3(deKT,
MMEIONIHIA TIPOSIBIICHUE TOJBKO B TIpeAeNiaX OINpeaeIEHHBIM 00pa3oM
OpraHU30BaHHOI accoIMaIy (arperaui) BeIeCTBEHHBIX 00pa3oBa-
Huil. U, pasymeercs, 310 3pPeKT He UMeeT «BCEMHPHOI0» CTaTyca.

[TocmoTpuTE HA PUCYHOK, BEIIECTBEHHOIO TEJa, UCXOIHO 3a-
KPYYEHHOT'O HEKMM 00pa3oM OTHOCHTENHHO ILEHTPaIbHOH TOYKH.
CoxpaHHUT JU TEJIO XapakKTep ABHXKECHHUS — IO OKPYXKHOCTH BOKPYT
LIEHTpa — mepeias B cBoOoaHOe aBrkeHUe? OUYeBHIHO, COXPAHUT,
BeJlb Pa3HbIE €ro YacTH UMEIOT Pa3HbIC 10 BEIMYUHE U HAIPABICHUIO
ckopoctu. Camu 1o cebe, Oe3 BHEIIHEro BO3JEHCTBHS, 3TH CKOPOCTH
HE U3MEHSTCS, a, CIISJIOBATEIIEHO, COXPAHUTCS ¥ XapaKTep KPyroBOTO
(opOuTaNEHOTO) JABIKEHHS. 3]IeCh CaMO TeNI0 MPEJCTaBIseT co0Oit
HEKOe I10JIe CKOPOCTeH 10 MPOCTPaHCTBY, CBOEOOPa3HOE BEIIECTBEH-
Hoe none. [lone, mpeacraBiseMoe TpagueHTOM
Vv = |@ + al +k @

ox "oy oz

W, B CHUCTEMC TIOJIAPHBIX KOOpAWHAT

I gradv=Vv= av r
dr

3nece Mbl MMEEM JeNo ¢ IPOSIBICHUEM

THCTEPE3UCHOTO MOBEICHUS, KOTa U3MEHE-
HHUE COCTOSHUS CUCTEMBI 3aBUCHUT HE CTOJBKO OT TEKYIIETO COCTOS-
Husi, a OOJBILIE OT MPEeABIAYNIEro W mpeanpensrymero. Paboraet
«TEJICOJIOTUICCKUI MEXaHNU3M», HOBBIC (POPMBI ITOBEICHHUSI T10-
CPEICTBOM «OOpATHOM CBSI3U» HAXOSATCS O]l BIUSHUEM MPEK-
HUX (opM. OTKyma Clieyer To, 4TO Uil CBOOOTHOTO JBIKEHHS TeNa
(Mo MHepUWM) MO KPYroBol opOMUTE HET HEOOXOIMMOCTH B MOMOIIX
KaKOM-TM00 «CHIIBI TTOTECHUS.
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Merapusznka rpapuTanumn
Memacgpusuxka — smo Heobvlualino ynopHoe cmpemieHue
MbICIUMb ACHLIM 00pazom. Buibsam Jlxxemc
Obuwue npeocmaenenun o memagusuxe

ABTOp He SBIIsIETCA IMIUIOMHPOBAHHBIM METa(QHU3UKOM, U YpO-
BEHb COJICPKaHUs JaHHOH TJIaBbl — TF0OMTENIbCKUI ypoBeHb. Ho Kak-
TO HY)XHO HaYMHATh, IIOCKOJIbKY CTpax Iepeln cOOCTBEHHBIM IPOSIB-
JICHWEM — 3TO NPUYUHA HAIlleH MacCUBHOCTU. B mpenpimymmx riaBax
MOKa3aHO, YTO B COBPEMEHHBIX YCIOBUSX MCTHHY TPHUXOJUTCS C OT-
POMHBIM TpPYJIOM BBIKAIbIBATh H3-1I0JI TOP TPETHAMEPEHHOW W He-
MpeTHaMepeHHON JoKH, oOMaHa W camooOMmaHa. Kpome Toro, dem
CTapIlle Mbl CTAHOBUMCS, T€M OOJIbIle TepsieM MyApOCTh U IpHOOpe-
TaeM TO, YTO Ha3bIBACTCA yM. A 3TOT yM OOHTCS OBITH OCMESHHBIM,
BBIMVIAZIETH IIYNO, €1a0bo uin Heserno. OH BRITECHSET HAIly BO3MOXK-
HOCThb IIOJIB30BaThCsl MPAaBOM Ha COOCTBEHHOE cO3HaHuWe. MBI ke,
NOJIB3YSCh PAaBOM Ha COOCTBEHHOE CO3HAHWE, MPUCTYIAaeM K MeTa-
(U3NUECKIM UCKAHUSM.

C npeBHHX BpeMEH MPUHSATO CUUTATh, YTO MeTa(hU3NKa yKa3bIBa-
€T Ha U3y4YCHHE TOTrO, YTO JISKHUT 3a INpenenamMu (GU3HUECKUX sBIIe-
Hull, B ocHOBaHMU nX. CaMo (pru3mueckoe SBJICHHE — 3TO BCETO JIMIIb
neizax (lanamadT, Maiis), CAMITOMATHYeCKOE MPOSIBJICHUE TPOLIEC-
COB, YTO MIYT 3a MpenesamMu Gusndeckoro sisneHus. Hanpumep, Boi-
HBl — 3TO CHUMITOMAaTHYECKOE INPOSBICHUE KOJECOaHWH, BOJIHBI —
nanqmadT. Konebanus e, HaXxo[sIIUecs 3a MPENEIOM HaIIUX BOC-
OPUATHHA, — 3TO €INHOOOPa3HO JEHCTBYIOIIEE BEIECTBO, (PU3UUECKUIT
MIpOIIECC, a BOJIHBI — He (pr3muecKkuii 00BeKT, a PE3yIbTaT, IPOHU3Be-
JNEHHBIA CTAaTHCTUYECKON MHAYKLMEH CO3HAHHS COBOKYIIHOCTH "MO-
MoOHBIX" KoneOaHMi, cBoeoOpa3Has rpaMMO(OHHAs TUTACTUHKA C
3aMMCaHHBIMU clienaMu Kojebannit. CoBpeMeHHas MaTeMaTHKa Clia-
0a, OHa OPUCHTHUPOBAaHA HA OOBEKTHI JIAHIMA(THOIO THIIA, a HE Ha
¢u3nuecKye mpouecchl, MaTeMaTHKH — 3TO CBOEOOpasHbIE JaH[-
ma)THeIC AnM3aiiHepsl. B 3TOM npuuYMHA CUMITOMAaTHYECKOIO Xapak-
Tepa OMHUPAOIIUXCS HA MATEMaTHKY COBPEMEHHBIX HAYYHBIX TEOPHUH.
OKOHOMMUSI MBILIIEHU 110 Maxy, OyJb OH HE K HOUH MOMSIHYT.

YrtoOBl HE TOTYYNUTh OOBHHEHHSI B TOJIOCTIOBHOCTH, JBa IIpUMeEpa
JnaHAmadTHOTO HAYYHOTO MOIX0/a.
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KBaHTOBasi MexaHWKa SBISETCS MOIMBITKOW CHCTEMAaTH3aldd
AKCIIEPUMEHTANILHBIX JaHHBIX MO CIEKTpaM, M BCE TaKHE TOMBITKH,
OyAb TO MOJIENIM aToMa, MaTpU4yHas WM BOJHOBas MEXaHHKa, OCHO-
BaHBI Ha KOMOHMHAIlMOHHOM TIPUHIHIIE PuTnoa, yCTaHOBUBIIETO
(1908), 9TO YaCTOTHI M3MYUYEHHS] MOJUMHSAIOTCS OIpPEEIeHHBIM pa3-
HOCTHBIM OTHOLICHHUSIM. A BCE APYTrHe MOJOXeHUs (MOHATHE CIIMHA,
npuHIUN 3anpera [laynu, marHeroH bopa u T.4.) BBOIMIUCH BIIO-
CIIEJICTBUH MJISI TOTO, YTOOBI HAONIONaeMble YaCTOTHI MOAYWHSIIACH
KOMOMHALIMOHHOMY IPUHIMITY. DTO OTKPBITasi TEOPUSA B TOM CMBIC-
JIe, YTO BO3HHMKAIOUIUE B HEW HEAJNEKBATHOCTH PEaJbHOCTH yCTpa-
HSIOTCS OOABJICHHEM B TaMWJIBTOHHAH IMOAXOIAIINX OTIEPaTOPOB
WIH 3JIEMEHTOB. Takoi ke TMOITOHKOW COBEPIICHCTBOBAIH T'€OICH-
TPUUECKYIO CHCTEMY (MaTeMaTH4eCKyI0 TEOPHIO), BBOJAS HOBBIEC TIO-
JIOKEHUS: BBOMWIM SUHUIMKIBI, MMOTOM OSMHLUKIBI OT SIHUIUKIOB,
muddepents u T.4. ['eoneHTpruecKast cucTeMa, Kak 1 KBAHTOBAsI Me-
XaHHMKA, OTHOCATCS K KIJIACCY METOJAMYECKUX CHUCTEM — TEXHOJIOTHYe-
CKUX 3HaHUil, KOTOpHIE HaIleJIEHBl He Ha MOHMMaHUE, a Ha TPUMEHe-
HUE MHOXECTBOM OOBIYHBIX JIFOJICH B OOBIICHHON MPAKTUKE.

I'enesuc u ¢pusnueckas cyTh MPOLECCOB, JISKAIIUX B OCHOBAHUU
SBIICHUH (CyIIHOCTH JaHAmadTa CIEeKTPOB W JaHAmAadTa CIeloB
CBETHJI Ha HEOOCBOJE) TCOPETUKOB HE WHTEpPECOBAIM. Maremarmde-
ckuil uaeanusm lltonemes mpomoKaeT KUTh B yMax COBPEMEHHBIX
YYEHBIX, U, M0 MHeHHIO JlaHay, IPeaCTaBIIsIeT MaruCTpaibHBIN My Th
«TOCTHKEHHS TOTO, YTO M MPEACTAaBUTH HEBO3ZMOXKHO». MHEI e, To-
HUMasl SIBIICHHUS TPHUPOJIBI JHINL KaK TMPOSBICHHUE TOH BHYTpEHHEH
CYLIHOCTH, KOTOpas JIGKHT 110 Ty CTOPOHY SIBJICHUI NPUPOJIBIL, MTOTbI-
TaeMcsl IPUOIM3UTHCS K TIOHUMAHUIO CYIIHOCTH, 000JIOYKOI KOTOPOi
CITy>KaT SIBJICHUS IPUPO/IBL.

Crnenys MakcuMe KUTalCKUX MYAPELoB: «3HaTh — MOHUMAaTb—
YMETB», H (QOpPMYyJe «CO3HAHWE - 3TO CO3JaHHE», MBI PACHIHPUM
chepy npumenenusi Metadhm3ukd. OHa OyJET HE MPOCTO OMUCHIBATH
TO, YTO HAXOAMTCS 32 PacagoM (QHU3MUYECKHX SBICHUH — HaIlla MeTa-
(¢u3rKa NOMKHA CTaTh MHCTPYMEHTOM CO3[aHUs HOBBIX (PH3WK W Ha-
NeNIeHUs] UMY 3BE31 M IJIaHET, a B ONMVKaWIeil mepcrekTuBe — Cpe/l-
CTBOM MojepHHM3alMu (pu3uku Hameil maHetsl. Hayka, copueHTu-
pOBaHHasg Ha KOJMYECTBEHHYIO MAaTeMaTUKy, a HE Ha METapHU3UKYy —
TYNHUKOBBIN IyTh. Hama MeTadu3uka — 3TO TOMBITKA CO3/IaHUS TLIAT-
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(hopMEI Iepexoaa OT pa3pyIIAIIIUX IPUPOAY TCXHOJIOTHI K IPUPO-
JIONOJO0HOM Maruu, K KOHTPOJHMPYEMOH TpaHchopMaluy peaibHO-
cti. be3 aTOro mepexoma CMBICH CYIIECTBOBAHHS UEIIOBEYECTBA IIH-
IIAE€TCS BCAYCCKOHU Pa3yMHOM IIEIH.

OTMeTHM, TOTOBOM IIPUTOJHOM IS pealiM3alliy HaIIuX IeJIch
MeTaH3UKK HET. ITa HayKa MHOIO CTOJICTHH MOAABIISIACh, U MPUAET-
¢S TTOAXOMSINYI0 MeTahM3UKy CO31aBaTh B OIEPATHBHOM IOPSAKE 110
xomy mena. MeTadusnka Bcerna KOHCTPYKTUBHA, U B 000 Metadu-
3MKe, B TOM YHUCJIC U Hallle¥, TpaHMIbl €€ IPUMECHHMOCTH 3aJar0TCs
BO3MOXKHOCTSIMH €€ KOHCTpyKTOpa. HaMm moHamoOuTcs Meraduzude-
CKuii KOHCTpYKTOp (MeTadu3uueckuii «JIero») kak HEKOTOPBIH mpe-
JIeJIbHO MUHUMM3UPOBAHHBIM (ONTHMAJIBHBIN) HA0Op Oa3HCHBIX dJjie-
MEHTOB. B ujeaiie 3jaeMeHTHI (KOHCTPYKTHI) JOJKHBI OBITH OJIHOTHII-
HBIMH, (hYHIAMEHTAIBHBIMHA B TOIOJOTHYECKOM AacIieKTe, o0Jaaaro-
IIMMH CIIOCOOHOCTBIO K arperupoBaHuio (COOpKe, CKiIelKe) B JUHAMU-
YyeCKHe CaMOCTa0MIN3UPYIOIIMECS KOHCTPYKIMHU (arperaThbl) CJIOXKHOM
koHburypauu. Hukaxoro pasHooOpa3sus, Bc€ TOJIbKO THIIOBOE. boiee
TOr0, arperatbl, OOPa30BaHHBLIC «CKJICHKOI» KOHCTPYKTOB, IOJIKHEI
OBITh JTOTUCTUYECKU COCTOSATCIHHBIMU, SKOJIOIMYHBIMU, TO €CTh (PYHK-
HMOHHMPOBAaThL 0€3 Kakux-Iubo 3arpar. CBoeoOpasnast  cTelc-
TEXHOJIOTHS BTOPOTO MOPSIKA, TOCKOIBKY TEXHOJIOTHS TIPUPOBI B HEU
CcaMoOi SIBHO HE IPOSIBIISICTCS.

CoOpaHHBIA K€ U3 KOHCTPYKLHMHA HAIIero KOHCTPYKTOpa IJIO-
OaJIbHBIA 00BLEKT — YHUBEPCYM, TEM CaMbIM HAIEJIEHHBIA COOCTBEHHOM
YHHMKAJbHOU (DM3UKOM, JOJDKEH CYIIESCTBOBATh B PEKHMME CaMOCTaOu-
JU3aIUi ¥ TPECTaBIAThL COOOM HEKYI0 CaMOOPTaHW30BAaHHYIO CYIII-
HOCTB. A caMOOpTaHW30BaHHAS CYIIHOCTh — 3TO M €CTh OPTAHU3AIINSA,
3JIEMEHTHI KOTOPOM JEHCTBYIOT MO €IMHOM CHUCTEME, caMO JIeWCTBHE
MOJICP’KUBACTCSl HE KAKMM-TO BHEUTHHM PETYJISTOPOM, a BHYTPEHHH-
MU IIpoIleccamMy, IEHCTBYIOIIUMH C CHMOWOTHYECKOH YBSI3KOW. Xu-
ueHko [6] mpennonoxui, yto M. KaHnT Bugen caMoopraHu3anuio Kak
TaKO€ B3aUMOJEHCTBUE YaCTEH, KOIMa Kaxkaas 4acTh oOs3aHa CBOUM
CYIIECTBOBAHUEM JCUCTBUIO OCTANBHBIX U CYIIECTBYET Paad OCTallb-
HBIX ¥ BCEro 11e0r0. M 4acTh T0KHA OBITH OPTaHOM, TIPOHM3BOISIIIUM
JIPyTHE YacTH, KOTOPHIE TAKXKe B3aUMHO MPOU3BOAAT OCTANIbHBIC. «Hu-
KaKou UCKYCCMBEHHbIU UHCIPYMEHM He MOJCem Omeedams MmMaKomy
OnpeodeneHUIo, HO MOAbKO MAKOU, 8 Ubll PeCypChbl 6X005M MAMePUabl
8Cex cyujecmsyrowux wacmei-uncmpymenmos. Toabko npu GuinoaHe-
HUU MAKUX YCiouil, MoabKO 8 MAKoU MePMUHOLOSUU MOdNCEm Cyuje-
cmeosams Maxkol npoOyKm, KaK OpeaHu308aHHOE U CAMOOP2AHUZ08AH-
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Hoe bvimue, U, KaK maxKogoe, OHO Moxcem Oblmb Memapusuiecky on-
PABOAHHBIM U 3AKOHUEHHBIM.

Cnacu6o Kanty 3a monckasky. ChemaeM MMEHHO TakuM oOpa-
3oM. [lo xomy pelieHus Halield TpaHIUO3HON 3aladyd MbI TTOMYTHO
pEIrM Bce BOMPOCHI rpaBUTAIUK. [IOHATHO, TpaBUTAMS TYT JJIS HAC
— 3TO MPOCTO MOBO/T 3aHATHCSI CTPOUTEINHECTBOM YHHBEPCYMA.

Meradu3suka, UMEIOIIas B KA4eCTBE HHCTPYMEHTAPUSI KOHCTPYK-
TOp KAHTOBCKOTO THIA, 00JalaeT BO3MOXHOCTHIO CTPOUTH HOBBIC
MoOJieIbHbIE (DM3MKH, a 3HAYUT, NAaET HAM BO3MOXKHOCTh MOHHMATh,
KaKOB €CTh KOHCTPYKTOD, ONPEACISAIONINN CYIIECTBYIONYIO (QUIUKY
HAaIllel MJIaHEeThI, CO BCEMH BBITEKAIOLMMH U3 3TOTO IparMaTu4ecKu-
MU TOCIEACTBHAMHU. Benp KuTaiickue Myzapelbl HaM IOBEIaJIH:
«3HaTh — 3HAYUT MTOHUMATh, IOHUMAaTh — 3HAYUT YMETh, YMETh — 3Ha-
YuT 3HaTH». M B caMoM jielie — Kak MOKHO ITO3HATh M MOHATH HEYTO
(maxxe Gojee mpocToe, YeM MUPO3AaHKE), HE CO3/IaBasi HEUTO MOA00-
Hoe? CmpiciioM 4ero-anbo obmagaer aumib ero Co3nparens, a HE Ha-
omogarens. Bor cozmaanM camu AEHWCTBYIONIYIO MOJIEIh HOBOTO MU-
pa, TOT/Ia ¥ OTBETUM Ha IIF0OBIE BOIIPOCHI OTHOCUTEBHO MUpa Hallle-
ro — 4ro 3to? 3adeM 3T0? Kak 310? Ilonaraere, HemogbéMuo? B Ha-
IINX PACCYXKACHUSAX HE JIOJDKHO OBITh MECTa arHOCTHYECKUM MOTH-
BaM. [lopakeHueckast MO3UIHS — HEe Hall BIOOD. JKU3Hb MeHs Hay4u-
Jla! 4eM IpaHIMOo3HeH 3ajada, TeM IMpolle e€ perieHne. IToMy XKe s
yuy ¥ Bac. Ho Hy»XHO mNpenBUICTh M HEM30CKHBIC MPEISITCTBUSA,
BCTAIOIIKE HA 3TOM ITyTH.

TpyaHOCTH COCTOSAT, MPEXKAE BCEro, B TOM, YTO HAIll MO3T, CBSI-
3aHHBIA [0 PyKaM W HOraM IIyTaMH JIOTHKH, HECIIOCOOEH OCYIIEeCT-
BUTh CIIOHTAHHBIA MEPEX0J]] OT CAUHUYHOIO MPOSIBICHHUS CBOMCTBA K
(hopMyITHUPOBKE, BRIpAXKAIOIICH 3TO CBOMCTBO B MOJIHOM 00BéMe. Ha-
¥ TIPEICTABICHHS O PEaJTbHOCTH COPMHUPOBAHBI HA Oa3e JIOTHKH, U,
MMOCKOJIbKY JIOTHYHO U TIPOIIE UMETh JIEJ0 C MPEJCTaBICHUSIMH O pe-
AIBHOCTH, YeM C CaMOH PeajbHOCThIO, MBI, KaK IPaBUJIO, CMEIIMBAEM
OJTHO C JPYT'MM M MPHHAMAaEM CBOU CHMBOJIBI U MOHSTHS 33 peajb-
HOCTh. Jloruka Memniaer 0OHapyKUTh B OTICIBHBIX TIPOSIBICHUSAX Ha-
JIUYUE TII00ATBHOTO MPUHIIMIIA JCHCTBUS.

[Ipenmonararo, 4T0 MPOYUTAB MPEABIAYIIUE TJIaBBI MOCH KHUTH,
YUTATENh KaK Obl IPUHS «CBIBOPOTKY MPAaB/bD» U, OIIYTUB BKYC HC-
THHBI, BOCCTAHOBUJI MPHUPOJHYI0 KOMIICTCHIIUIO BUICHHS €IMHCTBA
MHpPa CKBO3b MEJCHY JIOTMKH, TO €CTh MOJET BHJACTh U MOHUMATh
(xak Bwuit) To, UTO BCE MHBIC BUICTH M IIOHUMATH €IIE HECTIOCOOHEI.
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[IpaBna, HYy’)KHO IOHMMAaTh, Ha YTO MBI Ha CaMOM JeJe CIoco0-
HBL. 11 HaM IIPEeICTOUT OCTAHOBHUTHCSA Ha OCOOCHHOCTSAX HAILEro BOC-
npustus. Benb, B CyIIeCTBYIOIIMX MOHATHAX, HE BCE BUAUMOE VIS
Hac MBICIMMO M HE BCE MBICIMMOE BUAMMO. BOT uTO HaMm moBenana
Wuna babuy o HameM MecTe B TPEXMEPHOM MHpE'!

ILTOCKOCTB (3TO €CIIH B MEIKOM MACINTAO¢ UETOBEKA, a B MACINTA0AX BCEICHHOH — IIOBEPXHOCTB). a MBI —
YETOBEUSCTBO — JKHTSTH ILTOCKOTro Mupa. Jla, HMEHHO TakK., a He HHAYe. H YIHMBIATBCA 3TOMY HE CTOHT. BeI
CKaKETe. ITO BECh MHP H BCE OOBEKTBL, KOTOPBIE HAC OKPY-KAFOT. OHH TPEXMepHBIe! A HHKTO H HE CIIOPHT. Ja. MBI
KHBEM B MHPE TPEXMEPHBIX 00bekT0B! Ho ToPKO IHIIE B MHpe TpexXMepHBIX 00beKTOB! DT0 3HAYHT. YTO HAC
OKPYXarT OOBEKTBL HMCHOITHE TPH H3MCPCHIA H IIOBEPXHOCTE BTOPOTO nopﬂ:n\'a! Ho xt10 u3 Bac moxBacTaeTCA.
YTO MOKET HAaOTHOJATh TPEXMEpPHBII 00BEKT MOTHOCTBIO — IIYCTh Jake HE BCE €r0 BHYTPEHHES COICPAKHMOE, a
XOTA OBl CO BCEX CTOPOH OJHOBPEMEHHO. cpasy Bech? [a Hukrto! Jl1 dUeIoBeKa OTKPHITA TOMBKO JIHIIB
MIOBEPXHOCTD 0OBEKTOB. Ja H TO TOJIbKO JHIOD MAaKCHMYM Ha IIOJTOBHHY. KOTOPai HaXOIHTICA B Hpﬂ_\[Oﬁ BHIHUMOCTH
YETOBEKA, a 0OpaTHAA CTOPOHA BCEX Oe3 HCKIIOUCHHA OOBEKTOB Beerda ckphita! BemonmmTe. uTo 00paTHyRO
CTOPOHY TyHBI YCIOBCUCCTBO YBHICIO CPAaBHHTICIBHO HCJZIBHO! Tax uTto. JEﬁCTBHTefEHO. OOBEKTBL KOTOpBIC
OKPYKAIOT 9eI0BeKa. TpeXMepHBle. TOMBKO UYETOBEK — 3TO OOHTATETh ILIOCKOTO MHpAa. KOTOPBLI HEMHOTO
BBICYHYJICA H3 CBOSH ILTOCKOCTH H MOKET 0603})532\1‘5 €€ H HCKOTOPBIC JPYTHE IIOBCPXHOCTH. KOTOPBIC JOCTYIIHBL
€TI0 3PCHHUIO.

T.e. 4enoBeK — 3TO CYIIECTBO. KOTOPOS BBIILTO H3 ILIOCKOCTH. HO €ro MHP BCE DAaBHO OCTaeTCA
MOBEPXHOCTHIO. NPABIA YK€ BTOPOTO MOPAIKA. IS €CTh OOBEKTBL HMEIOIIHE MOBEPXHOCTH BTOPOTO MOPAIKA.
JIpYTHMH CT0OBAaMH, YETOBEKA OKDYXKAFOT IIOBEPXHOCTH TPEXMEPHBIX OOBEKTOB, @ UTO COOOIl MPeICTaBIAIOT
TPEXMEPHBIE OOBEKTBL UTO COKDBITO HOX HX MOBEPXHOCTBHIO, UCTOBEK IOKA Take HE T0TaIbpBacTeA.. BoT TakoB
MHp 114 4eToBeka. KoHeuHo. 00HIHO paccTaBaThCA ¢ MBICTBIO, UTO YEIOBEK THIAHT MBICTH H BIACTETHH MHDA.

VYBaxaemas VMunHa [laBnoBHA, HUYEro oOMIHOTO B 3TOM HerT. [la,
OpraHbl HAIIAX YYBCTB OTPAHWYCHEI, HO MMECHHO STH OTPAHUYICHHS
obecreunBaOT X PaboOTOCIIOCOOHOCTH B pealbHOM MaciiTabe Bpe-
MeHn. HeuTo HeorpanmueHHOE opraHaMm YyBCTB HemocTymHO. Ecim
OBl Harre 3peHre ObLIO TPEXMEPHBIM, TO €CTh CTaM OBl MPO3PAuHBI
JIByXMEpHBIE 000JI0YKH, TO MBI ObI BOOOIIIE HUYETro He BHIEH!

[Ipupona Bo BcéM mpenenbHO TMpocTa W SKOHOMHA. M3BecTHO,
YTO HAIlle 3pPEHHE HE B COCTOSIHUM Pa3IUYUTh JBUXKEHUE, MPOUCXO-
nsmiee MeHee 4em 3a 1/10 CeKyHIbI, YTO SIBIISICTCS OCHOBaHHEM JUIS
OOJBIIOTO YMCIIA WIUTIO3UM M TPIOKOB, TAKMX KaK (JIOBKOCTh PYK»,
OKOHTIIEPCTBO» U T.A. OIHAKO, IO OTHOIICHHUIO K MIPOCTPAHCTBY 3pe-
HUE TIOJIE3HEee, YeM CIIYX, IT03TOMY OHO JOMHHHPYET, HO MO OTHOIIIEe-
HUIO KO BPEMEHHU CJIyX OTJIMYACTCS OOJIBIIMM pa3peuicHUEeM, 4YeM
3peHue, YeMy MPUMEPOM CIYKHUT BocmpusTae peun. Ciayx B 10 pas
JIydIie, 4eM 3pEHHUE, MO3BOJISICT Pa3jivuUTh COOBITHS, CIICAYIOLIUEC
BILTOTHYIO OJTHO 3a ApyTuM. bojiee TOTo, 3BYK 3a4acTyi0 NPOHHUKACT
gepe3 mperpaabl U3 ABYXMEPHBIX 000JI0UEK, OH KaK OBl TpEXMEPEH.
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Memaghuzuueckuii Koncmpykmop

Od4eBHIHO, HYKHO OIPENIENUTHCS C MaTepHaIoM, M3 KOTOPOTO
Oyzmem co3maBaTb MeTaQU3NYECKHEe KOHCTPYKTHBHBIE DJIEMEHTHI
(xoHcTpyKTHI). C BHIOOpOM MaTepuana MHE IOMOTJIA ONPEACTUTHCS
CIIeyIOmas IpuTYa.

Ymep yuenwiil, a eco oywa npedcmana neped bocom u 2ogopum:
«Mbl, 100U HAYKUY, NPUWIU K 3aKTIOUEHUIO, YO DOabUe He HYH#cOoa-
emcsa 6 Tebe! Mol nocmuenu éce maiinwl u 3naem ce, ymo 3Haews Tol,
yMeeM KIOHUPOGAMb jt00ell, Nepecadcuéams opeauvl mend, co30a-
6amyv Hosble 6UO0bl HCUBOMHBIX U pacmeHul... Clo8om, Mbl ModHCceM
denams 8ce, UMO pamblle CUUMANOCH YYOeCHbIM U NPURUCHIBATIOCH
Teoeti Mmyopocmu u 6cemozyujecmesy.

boe mepnenuso cmywan u, xoeda yueuvil, HAKOHeY, 3AMOIYAI,
npeonoscun emy: «/asaii mozoa nposepum, nyxcoaemcs iu euje 60 Mue
yenosewecmso uiu Hem? Ilposedem neboIbUIOE COCA3AHUE 8 MBOpPUe-
cmeey. Yuenwlii coenacunca u cnpocun: « dmo xoueutv, umoowvl a coe-
nan?» bBoe emy omeemun: «/{asaii coenaem onsims nepeo2o 4enoseKa —
Aoamay. Yuenvuii cxazan: «llpexkpacno!» — u naxionuncs, umoobwl 3a-
uyepnnyms copcmo nolau. Ha umo boe ckazan: « i, ne max dvicmpo! Tot
UCRONB3YIL C80t0 cOOCmBenHyio nulib, Moo dice He mpozaii!»

He Hy»XHO MCKaTh HEBeIOMBIN 3(Hp, HE HY)KHO JOJITO UCKATH
MEPBOOCHORBY, CyOCTaHIMIO (CyOCTpar), OHa yXkKe eCTh — 3TO BEIIECT-
Bo. KoHeuno, BocipuHUMaeMoe HaMH BEIIECTBO YK€ HaJeleHO He-
KOTOPBIMHU CBOWCTBaMH, Onarofaps 3TOMY MBI €ro BOCHPUHHUMAEM,
TaK KaK caMH HaJleJIeHbl TAKUMH e cBoiicTBamu. Ho eciam oHO Ha-
JIEJIEHO HEKOTOPBIMH CBOMCTBaMU, 3aIIPOrPaMMHPOBAHO Ha UX MPO-
SIBJICHHE, 00JIaJJaeT CBOMCTBOM HaJICJICHUS] CBOHCTBAMH, TO MOXKHO H
MepenporpaMMHUPOBATh €r0 HAa UHBIE CBOMCTBA. A emé He HaAenEH-
HOE — HAJICJIUTh.

B a3Toif MBICTM MEHSI YKpenwiu HaOMIOACHUS U Pa3MBIILICHUS
Ha peroanke. Knépa mpaktuyecku He ObUIO, M s TOIyMa, Ui PBIO
BOJa — Cpela MX OOWTaHUS — HE IMPEACTABISIETCS UM OJHOPOIHOM
Cpelol, Kak MHE; BO3MOXHO, JBWKCHHE DPBIOBI TPOTHB TCUCHHS
MIPEACTABIACTCA €l KaKk HaM JBMKCHHUE B TOpy. A pasjielieHue BOJbI
Ha CTPYH BOCIPUHHMAETCS KaK MOSBIEHUE MECTHOCTH CO CIIOKHBIM
penbedoM, XoIMaMH M OBparaMH, KOTOpBIC CJIEIyeT MUHOBAaTh Kak
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Oapbepsl. [loHATHO, IpeACTABIATH ceOs PHIOOI cOBCeM HE TO KE ca-
MoOe€, YTO OIIyIIaTh ceOsl PpIOOH, T.€. OBITh €i. A He OILyTUB celdsl PhI-
00, HEBO3MOXKHO CKa3aTbh, MPUCYTCTBYET B 3TOM COCTOSHUU S mim
HET, U eCJIM HeT, TO KaK BocIpusTHe B OTCyTcTBHH S omrymiaercs?
Ho mpaktuka — xpurtepuii UCTUHBI (XOTs ¥ He uctuHa). C y4érom
MPOM3BEAEHHON pe(IeKCHH CMEHIII MECTO Ha Oepery W HacTpOWKH
YAOYKH, W KJIEB IMOMIENT TAKMM TEMIIOM, YTO ITOKA3aJI0Ch — MPOICHT-
HOE coZiepKaHue PBHIOBI B PEKE MPEBBIIIAET MPOLIEHTHOE COJCpKaHUE
B Heil Boapl. [lomamammuch o4yeHb KpymHBIE 3K3eMIULIpb, 10 500
rpaMMOB B YHCTOM Bece (0e3 ymoukm). IlomydeHHBIE pe3ybTaThl
MOCTY>KWJIM HEONPOBEPKUMBIM JJOKa3aTeIbCTBOM BEPHOCTH MOEi
MeTapU3NIECKON TUITOTE3HI.

[IycToTB HE CymIecTByeT, IMMOCKOIBKY HE MOXET CYyIIECTBOBATH
TO, yero HeT. Ho Ham He Hy)XHBI HH TOJIS, HU BaKyyM, HU 3up, HA
3JIeMeHTapHble yacTulbl. Her HH MHKpoMHpa, HU MakpoMHpa — MUp
emnn. 160 BCE ects BEIIECTBO, W OOJbIIIE HUKAKON MaTepuu HET U
OBITH HE MOXKET, — €CTh KaK HeKas MepBoHavajgbHast cyocraHius. To
€CTh BEIIECTBO — BEYHBIH, BE3A€CYIIUNA, UCXOAHO HUYEM HE 00YCIIOB-
JICHHBIH cyOcTpaT, IEPBOOCHOBA M MEPBONPUYMUHA M BOSHUKHOBEHUS,
W CyIIECTBOBaHUS HAIIETO MHpA, M HE TOJIBKO Hamrero. Twma omepa-
THBHAs TMaMsATh, B KOTOPYIO HE 3arpykKeHO HHUKaKOH MPOrpaMMBI.
CyOcTanmus, MepBUYHAS B OTHOIICHUU CBOMX COCTOSIHHMA. A Hamu-
e panndnii — quddepeHuanus — B BelIecTBe 00yCIOBIEHO O/I-
HUM (pakTOpoM — IBMkeHrneM. [lomauTe 3akon bepraymmu?

3akoH bepHymIM — 3TO 3aKOH, OTHOCSIIHMICSH K «CTaTUUECKOMY)
JTABJIEHUIO, TO €CTh K JABJIEHHUIO >KUAKOCTH Ha IIOCKOCTh, Mapaieib-
HYIO JITHHSIM TOKa. B kKadecTBEHHOU (hopMe OH TIacuT: B 0OJaCTH CTy-
IIEHUS INHAN TOKA, WM TTOBBIMIEHHONW CKOPOCTH TEUEHMS, CTATHIECKOe
JIaBJICHHE B >KMJIKOCTH MEHBILIE, YEM B OKpY»Karollen cpene. JlercTBue
3akoHa bepHyim nokaszano Ha puc. 10.

He Oynmem cmoputh, AEHCTBUTENBHO JIM MEHSETCS IaBIIEHHE B
HEC)KUMAaeMOW KHUIKOCTH, WM MPOCTO MEHSETCS ero HallpaBlICHUE,
TJIABHOE — Y HAC €CTh CPEACTBO 4ETKON MU dEepeHIIHaIii UCXOIHO
OJHOPOJTHOM Cpeibl.

[lonsiTHO, MOKa3aHHBIA HA PUCYHKE arperatr He TOAWUTCS B Kade-
CTBe MeTa(U3UIECKOTO AIEMEHTa, HE TIPOXOIMT TIO0 JIOTHCTUKE — BCE
BpeMs IpuAETCA KadaTh BOJAY, @ OCHOBHOW MPHHIUI CHUCTEMITHKA —
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Kak OBl 9TO-TO cHeiaTh, YTOOBI MMOTOM HHUYETO HE HYKHO OBLIO Ie-
natb. [TpuHimn — BeicTpenua U 3a0bu1. Ham TyT Oomnbllie MOJONHAYT
TOPOBBIE CTPYKTYPhI, 3aKOH BEepHYJIM B HUX COXPAHSIET CBOIO CHIIY.
[Ipu BeIOOpE MPHOPUTETHOIO CBOKCTBA BEIIECCTBA MBI MCXOIUM H3
MPOBEPEHHOTO TPAKTUKOHN (hakTa: BEIIECTBO, NMPUBEAEHHOE BO Bpa-
oICHuUcC, COXpaHSIGT MOMCHT I/IMHYJIBC&, HNHa4e FOBOpSI, aKKYMy.HI/IpyeT

BpaIleHIE B JIOKAJTHLHOUM 00JIacTH.
N

Pacnpeseaenie CTaTHYECKOro AaBACHHA TPH
TeueHHH uepe3 cyxenne. Tpu BepTHKAIbHbIE CTEKAAH-
Hble TPYOKH CAYKAT BOAAHBIMI MaHOMETpPaMH.

Puc. 10

Ceifuac CIIOBY «IBHKCHHE» WHOTO CMBICIIA, KaK Ha3BaHUE CaMO-
ro sIBIEHUS, HE MpUAaéTcs. A 3ps, B ITMHAMHKE MOXXHO HAWTH MHOTO
uHTepecHoro. Hanpumep, cienyer pasnuyaTh JBa pa3IUYHBIX 3HaYe-
HUS TEpPMUHA «cTaTUueckui». OIHO 3HAYEHHUE — 3TO HeUsMeHHblli B
CMEBICIIE He umerowull ogueaiowuxcs wacmeii. Jlpyroe 3HadeHHe —
3TO OAMHAKOBOCTb C OJHOTO MTHOBEHHS 10 JPYTrOro MoCpeacTBOM
MOCTOSIHHOM 3aMEHbl BCEX ABUramIuxcs yacted. Jlerko mpencra-
BUTH cebe 3TO pasnuume, Aymas O Bojomaze. 3amMEp3MINi BOJOIAL]
CTaTUYECKUH B IIEPBOM CMBbICIIE, & TEKYIIUH BOJONA] CTATUYECKUI BO
BTOpOM cMmbiciie. O0a SBISIFOTCS 1O CYyTH HJCHTHYHBIMU B Ka)JI0€
MTHOBEHHE, OJTHAKO TOCTCIHHA UMEET IBUTAIONTUECS YaCTH, CITOCO0-
HEIE TepeaBaTh UMITYJIbC, U COCTOUT U3 JIBUTAIOIIUXCS YACTHII.

Olnep moKasai, 4TO Y BEHISCTBCHHBIX TN MOXET ObITh KaK MU-
HUMYM JIB€ OCH YCTONUYMBOTO BpPAIICHUS (SCHO, YTO y OJHOPOHOTO
mapa ux 0ECKOHEYHOE MHOXKECTBO, HO ITaphl HAM HEHMHTEPECHHI). 13-
BECTHO, YTO €CJIH B SIBJICHUH MPUCYTCTBYET KaKasi-TO 3aKOHOMEPHOCTb,
TO MOJ00HAs 3aKOHOMEPHOCTDH JIOJKHA OOHAPYKHMBATHCS U B MPUYH-
HaX, IMOPOKIAONTNX 3TO sBJICHUE. BepHO M 00paTHOE, TO €CTh €CIn
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€CTh JIB€ OCH YCTOWYMBOTO BpAIEHHS, TO JOJDKHBI OBITh U YCTOHYHUBO
CTOSIIIIME HA ITHX OCSX BPAIIAOIINECsS MaKPOCTPYKTypHBIE KOHCTPYK-
un. W oHM ecTh. DTO Tak Ha3bIBa€MEIE TOPOBBIE CTPYKTYPHI.

OpOuTH TOPOBOTO BpPAIICHHUS M KOJBLEBOTO BpAIlEHUS B HHUX
OpPTOTOHAJBHBI, M TIOATOMY HHKAKOTO BIHSHUS APYT HA JApyTa HE OKa-
3bIBAIOT. [|Jis BHECCHMsI M3MEHEHUS B XapaKTep BpAICHUS WHEPIIU-
OHHOTO BpAIIaTEIBHOTO JIBIKEHHS BEUIECTBA MPHUTOJHA HE BCAKAS
Haynmady B3stas cuia. OHa JOJDKHA 00safaTh ASWCTBYIONIMM Bpaia-
TETbHBIM MOMEHTOM OTHOCHUTENHHO ITAaHHOH OCH BpamleHus. JTo
3Ha4YUT, YTO CWJIAa JOJDKHA HMMETh COCTABIIAIONIYIO, MapallebHYIo
TUTOCKOCTH BpaIlleHHs, a € HaIlpaBJICHUE HE JOJKHO MPOXOJUTH 4e-
pe3 Kakyro-1r00 TOUKY OCH BpaIlIeHHs. B TOPOBBIX CTPYKTypax Takue
JIEHCTBYIONIUE HA U3MEHEHHE CHJIBI OTCYTCTBYIOT B CHJIY yKa3aHHOU
BEIIIIE OPTOTOHAIBHOCTH OPOUT.

Buxps (TOp) — 9T0 cTaTHUecKnit (CTaOUIBHBIN) OOBEKT BTO-
poro poja, B TOpe BCe YaCTHYKHU MOKOSATCSI OTHOCUTENBHO APYT APYyTa,
Y JIBIDKEHHE BEUIeCTBA B TOPOBBIX 00BEKTaX MPOUCXOAUT Oe3 3aTpar,
YUCTO MHEPIIMOHHO. AHAIOTUYHBIM 00bEKTOM siBiisgeTcst 1 ComHeuHas
cucremMa. E€ mmTenbHOE CyecTBOBaHNE HE TpeOyeT BHEITHEH YHEP-
retndeckoi moanuTku. Ha puc. 11 npencraBneHbl TOPOBBIE CTPYKTY-
PBI, C IOKA30M TOPOBOT'O U KOJIBIIEBOTO BPAIIICHHUS BEIIECTBA B HUX.

Koasuenoe Koasuenoe

4 l")llll‘"l“‘ I"Jlll\'"ll(‘

\ Toponaarsnoe

\ ¥ spaumicune

Puc. 11
OpnHa opOuTa — BOKPYT KOJBIIEBOTO KEpHA — OpOHUTA TOPOU-
JaNbHOTO BpalleHus. OTo obecreynBaeT ABUKEHUE TOpa BAOIb OCH
3a CUET €r0 «CaMOBBIBOPAUYMBAHU». YTIOBOW MOMEHT TOPOUIAIBHO-
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TO BpallleHus! 3aMKHYT caM Ha cebs. [[pyroe ABmkeHmne — Koabyesoe —
BJIOJIb KEPHA C YACTOTOW ®. DTO BpallleHHE TOpa KakK LEJIOro BOKPYT
LIEHTPAJILHOM OCHU. BAoap 3TOM OCH HaIpaBleH M MOMEHT HMITYJbCa
KOJIBIIEBOTO BpalleHHs. TpaeKkTopus ABM)KEHHE YaCTHI] BEIECTBA B
KOJIBLIEBOM BHXPE CMOTPUTCS KaK BHHTOBAas JIMHHA, MPABOBUHTOBAS
WK JICBOBUHTOBAsA, B 3aBUCHMOCTH OT TOI'O, KaK IIO0 OTHOHICHHUIO K
YacOBOM CTpEJIKE MPOM3BOIUTCS KOJIBIIEBOE M TOPOBOE  BpalleHHUE
YacTHIl BelIeCTBa. B 3TOM ciydae TOBOpPST, YTO TOPOMAANbHAS H
KOJIBIEBAsi CKOPOCTH COCTABIISIOT 10 OTHOLICHHUIO APYT K JAPYTY JTHOO
MIPaBOBUHTOBYIO, JTHOO JIEBOBHHTOBYIO CHCTEMY, B TOPE BCE YaCTHUKH
MIOKOATCSL OTHOCUTENBHO APYT Ipyra Kak B TBEPIOM TellE.

Ilepen wm3nmokeHWEM IEHTPAIHHOW WU Hameld MeTadu3uku
cienaeM HEOONBIIOE OTCTYIUICHHE, U MPEANIECTBEHHUKOB BCIIOMHIIM.
JpeBHue MeTau3MKH, CTICIHAIM3UPOBABIIUECS HA TOCTPOCHNUH YHU-
BEPCYMOB, IbITAIUCh OTBETUTH HE TOJBKO Ha BOIIPOC <<HO‘-IeMy‘?», HO
U «3aueM?». A HMEHHO: JPEBHSAS MBICIH BKJIIOYAET B TMOHSATHE MPHU-
YUHBI HE TOJBKO JIOTHYECKU MPEANICCTBYIONINI aKT (M3-3a 4ero), HO U
11eJ1b, Ha3HaYEHHE (IS 9ero), IOTOMY U MPUYMHA y HUX — 3TO HEKHil
rII00a bHBINA TPUHIMIT CYHIeCTBOBaHUS oObekra. ClieZoBaTeNbHO,
JKEJAOIUI HAUTH NPUYMHY 00BEKTa JOJDKEH MOHSATh, YTO JIJIS HEro
«HaAWIydllee», TO €CTh €ro Ha3HaYeHWEe W HJealbHOE YCTPOCHHE.
3Has 3TO «HAWIyYllee», JIETKO MOHATh, HOoYeMy OOBEKT BO3HMKAET,
KaK CYIIECTBYET M OTYETO Orudaer.

B 3TOM cMBICIE NPUYMHON MOCTPOEHUS MUPO3JAaHHS Ha IPHH-
LUIax BpalleHUs, K KOTOPOMY MBI ceiiuac uaéM, SBISETCS TO, YTO
WHOTO, a TeM 0oJiee HaWIy4llIero, pelieHus He cyIlecTByeT. B camom
JieTie, TOJBKO Onarojapsi BPalICHUIO BO3MOXKHA CTAOMJIBHOCTH YHU-
Bepcyma. [locpencTBom BpaiieHHsi IBM)KEHHE MOXKET OBITh aKKyMy-
JIUPOBAHO M JIOKaJIn30BaHO. D(PPEKTHBHOCTH — 3TO COOTBETCTBUE
CBOEMY Ha3HAYEHHIO, TOJHKO BpalieHne TYT 3P PEKTHBHO.

B cBo€ Bpems [lexapT caenan mpeAnoyioKeHHE, CyTh KOTOPOTO
COCTOUT B TOM, YTO BECb MHP, CO BCEMH €ro pas3IMYHbIMU YacCTIMHU,
JETaNsIMH | SIBICHUSMHU, MOT OBITH CO3aH Oyarofaps HeoOX0quMOMY
CIICICTBUIO 3aKOHOB JIBIDKEHHSI IPOCTO B PE3yJIbTaTe TOTO, YTO BHIC-
mas JeWCTBYIOIIasl cuja BHEIpUIa KPYroBO€ IBUKEHHE B YACTHIIBI
MPOTSHKEHHOM CyOCTaHITNH.
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Hama xoHmenmust — pa3BUTHE KOHIEHITUN DWHINTECHHA, — «IIPO-
ctpancTBo [lomoBa» Toxe ABNAETCS UCKPUBIEHHBIM, HO OHO SIBIISIETCS
BEIIECTBEHHBIM M HMCKPHUBJIEHO HE MaTreMaTuKod MUHKOBCKOro, a
JIEHCTBYIOIIMMU BEUIECTBEHHBIMH TOPOBBIMU CTPYKTYpaMH.

MBI uAéM 4YaCTUYHO NPOTOPEHHBIM ITyTEM, HAUIM MPEILIECT-
BEHHHUKH HE CMOIUIM MPONTH MyTh A0 KOoHLA. [IpuynHa — momsIiTKa
pEeIlINTh HOBYIO 3a7jadyy B pyclleé CTapodl MaTeMaTHU3UPOBAaHHOM Me-
tapusnkn Hpiorona. TeM He MeHee, clelaHO BecbMa MHOTO. Psn
PacCMOTpPEHHBIX HaMHU BOIIPOCOB BIIEpBEIE (B OTKPOBEHHOH (hopme)
Ob1 mocTasneH B [7] Hesyukum B.3., u Tam xe, B [7], npencrasie-
HbI BApUAHTHI OTBETOB aBTOPA HA HUX, OTJIWYHBIE OT HAIIHX.

OdveHp MHOTO chemain sl cO3JaHusl MeTa(u3NIeCKOro KOHCT-
pykxropa B.H. [TakynuH. 31eck, ¢ ero paspelmieHus, HCIOIb30BaHbI
Y HEKOTOpbIE PHCYHKH W, B IPHUIIOXKEHUU 1, psii CTpaHUI] LEITHKOM
u3 ero kuuru [8].

HenasHo Berperunacs B uHere pykonucs H. Tecnsl, roe oH mnu-
met: «Kak-To pa3 g Habmonan, Kak OJUH MOpPSK Kypwi TpyOky. OH
BBIITYCKAJI M30 pTa AbIM MaJleHbKUMH Kojblamu. Kombia tabauHoro
JIbIMA, IIPEK/E YEM PA3PYILIUTHCS, IPOJIETAIN JOBOIBHO 3HAUYUTEIBLHOE
paccrosinue. IloToMm s mpoBen HCCIEIOBaHUE STOrO SIBJICHUS B BOJE.
B3sB Metaminyeckyro 6aHKy, s BBIpe3all ¢ OJHOW CTOPOHBI HEOOJbLIOE
OTBEpCTHUE, a C IPyroll CTOPOHBI HATSHYJI TOHKYIO KOKy. Hanus B GaH-
Ky HEMHOTO YEepHHJI, 5 OIyCTHII ee B OacceitH ¢ Bomoi. Korma st pesko
yAapsul ManblaMu Mo KoXe, U3 OaHKH BBbUICTAIH YEpHHUJIbHBIC KOJIBIIA,
KOTOpbIE NepeceKali Bech 0acceiH M, CTOJKHYBIIHNCH C €r0 CTEHKOH,
pa3pylIanCh, BEI3bIBAs 3HAUNTEIIbHBIE KOJIeOaHUs BOJIBI Y CTEHKH Oac-
ceiiHa. Boza B OacceiiHe nmpu 3TOM OCTaBalach COBEPILEHHO CHOKOM-
HOM. «/]a 310 e mepenaya sHEPTHH!» — BOCKITUKHYJT 5.

Ha puc. 12 npuBeneHo 1o, 4To Mpo TOPOBBIE (BUXPEBBIE) CTPYK-
Typsl Hanmucano B yueOnuke P.B. ITons. B BuxpeBoM KoJblie Kaxaast
YacTHUIla BEIIECTBA YIACTBYET B ABYX OPOMTAIBHBIX BPAIEHUSX, OPTO-
TOHANBHBIX O OTHOLICHHIO APYT K JIPYry, MO3TOMY B TOpE BCE 4ac-
TUYKHU TIOKOSATCSI OTHOCUTENIBHO JIPYT JApyra Kak 4acTUIBl B TBEPAOM
Tene. B nenom BUXpeBbIE KOJbLA B3aUMOACUCTBYIOT U JBHXKYTCS IO
MpaBWiaM, OTJIMYHBIM OT 3aKOHOB HbIOTOHA. DTH mpaBuiia OMHUCaHbI B
npuiokeHuu 1.
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Bce BHXDH KOHYRIOTCA He BHYTPH H{H,‘LKOCT;], a Ha
CTEeKAAHHBIX CTeHKax mpufopa.

B kauectse mnpopo/xenus 3ITOr0 OnmWTa NO-
nyuuM  KonbneoOpasueif  3aMKHYTHH BUXDb, Ha
STOT pas B BO3AyXe. YCTauoBka H3o6pamena
Ha puc. 283. [lno xopoOxH, umciouel ¢opmy
crpaunn koapueobpas- ssg:gzﬂggng:igyzzﬂl{mpeHOHKC'“ fVI-ﬁBOSﬂ-Y’f
HOTO 2aMKHYTOrO pa3- paten KakuM-HHOylb Abi
rosnoro Buxpsa B Bo3- MOM. Ilpm ynape no memGpawe w3 oTBepcrus

ayxe. BLIOpACLIBAeTCA B TeyeHHe KOPOTKOLO BpeMeHH

CTPYR MOAKPALIEHHOTO BO3AyXa. B morpanuuxom

ciaoe ee posHMkaer 3asuxpeiite. Iloayuaercs, Kak MHOTLa NPH KypeHHH,
BHXPeBOe KOJbLO,

Pue. 283. K neMoH-

Takoe BuXpeBoe KONbLO MOMKET MpoJeTeTh MO KOMHaTe HECKOJARKO MeTpOB,
ONPOKHHYTbL KAaPTy, 3A1yTh CBeYY H T. A, K coxanenmio, Bceria oxpawmieHnl JHilb
LEHTPadbHLIE YACTH BUXPS, W BCASACTBHE STOrO MOrpaHn4HOe NoNepeutoe ceueHHe
pasmbito. B geilicTBHTEAbHOCTH BHXpeBOe noje 0e3 BpauieHus NPOCTHPaeTcH
JaneKo Hapy:xy. JTo Nerko NOKaszartb. [as sToro BHIYCKaOT 4BA BMXPA OLICTPO
OAuH 33 npyruM. BTopoii JOroHseT MNepeLli BHXPb, KOTOPHUZ paCIUHpAETCA H
nponyckaet BTOPOH CKBO3L CBOE KOALIO;, MOCHe STOrO Mrpa MOBTOPSerca euge
OINH 1AN ABA pazn ¢ nepeMenoil poaeii.

Puc. 12

C yu€ToM M3JI0KEHHOTO MHOMU BBIIIE, MPUXOXKY K TAKHUM METa-
¢usnyeckuM TpencTaBieHusM. Beé ecTh BemecTBO, pa3inuyus B Be-
mecTBe 00yCIIOBIIEHBI OAHUM (hakTopoM — BpamieHueM. [IpenensHo
YIPOIIEHHO: BUXPH, TOPOBBIC CTPYKTYPHI Pa3IMYHOrO Maciirtaba u
WHTEHCUBHOCTH B BELIECTBE — 3TO MPOSIBJIEHHOE JJIsI HAC BELIECTBO, a
BEILECTBO, HE OXBAUCHHOE BPAILLEHUEM, — Cpeda Ui PaclpoCTpaHe-
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HUSl KoNeOaHWH W JBWKEHHSA «PACKPYUCHHOTO» BEIIEeCTBA. 37ecCh
YMECTHO TIOCTOSTHHO BCIIOMHHATh O JHMHAMHYECKOM naBiieHuu bep-
Hy/u. [loBeaeHue BemiecTBa JOCTATOYHO ONM3KO HOPMHUPYETCS U3-
BeCTHBIM 3akoHOM coxpaHeHus YI'JIOBOI'O MOMEHTA. U »sto
MO>KHO TIPIJIOKHUTH K HAIlIeH WHEPITMOHHON TPaBUTAIINH.

IMockonbky nr000# (hparmMeHT BeriecTBa Ha 3emiie, Omarojaps
ero BpaineHuto BoKpyr 3emau u CollHIIa, IMEET OTPOMHBI MOMEHT
UMITyJIbCa B CPaBHEHWW C TEM MOMEHTOM HMITYJIbCa, KOTOPBHIA MBI
MOXEM €My TIPUAATh CBOUMH CPEACTBAMH, TO OTO U COCTABJISAET MPHU-
polly MHEpIHH. A CHJIa — 3TO CUMITOMATHYECKOE TMPOSBICHUE IMPO-
1ecca oOMeHa YTIIOBHIMH MOMEHTaMH Tell MPH MEepeceYeHnd uX Op-
6ut. Boobime, paccMaTpuBaTh TEIO OTACTHHO OT €ro OPOUTHI HETIb3s —
9TO €ANHAas CYITHOCTb.

MHoroe, ecny He BCE, IOBEJaHHOE MHOU BEHIIIIE, CleAyeT u3 (u-
3uku Jlekapra. MaTtepusi KapTe3uaHCcKasi €CTb HEYTO BPOJE OIPOMHOM
JKUIKOCTH, HE CKHUMaeMoi M abcoiroTHO omHOpoaHou. Hekoropsie
94acTH ITOH OOIIeH KHIKOCTH 3aXBaYCHBl B JTUTEIbHBIC BUXPEBEIC
IBUKCHHS, B MaJl0o TPOHUIIATEIBHBIX TJIA3aX aTOMHCTA 3TH BHUXPH
MOTYT TIOKA3aThCS HENETUMBIMHA YacTHUIIaMHU. Bo3aeiicTBUS OXHOTO
BUXPSI K JPYroMy IEpeNaloTcsi uepe3 MOCPEACTBO JIeKAIIeH MexITy
TOH e kuakoctu. Hukakoro AeicTBUS Ha PacCTOSIHUM. ATOMBI,
TBEpAbIe W HEAETUMBIE, yCTOE MPOCTPAHCTBO, KOTOPOE WX pa3iems-
eT, — Bce 9TO B Qu3uKe JlekapTa JIMIIb OJHH SBJICHUS, OJTHU WILTIO3UH.

TakoBBI B HECKOJIBKHX CJIOBaxX MPUHIMIEI (u3uku Jlexkapra, KOTO-
pyro riryOke pasBui MansOpaHIn U KOTopod YwuibsiM TomcoH, oc-
HOBBIBASICh Ha TUAPOAMHAMHUYECKUX HccaeaoBanusx Komm u ['enbM-
roJblia, IPHUIAT 00BEM U TOYHOCTb, XapaKTEPHU3YIOIIUE COBPEMEHHBIC
MaTeMaTndeckue cucrembl. MakcBenmn u ['epr, ocHOBBIBasch Ha
MIPEICTABIICHUAX O BUXPEBBIX CTPYKTypax ¢u3nuku Jlekapra, cozmamu
TEOPHIO ANEKTPOMAarHeTn3Ma. Tak 4To CyIIECTBOBAaHUEM PaHo, Telle-
BUJICHUS M PATUOIIEKTPOHUKH, MBI, B KOHEUHOM CU&Te, 00s3aHBI
Jexapty, a He HproToHY.

®uzuka [lekapra coneprkana M 3JIEMEHTbl TEOPUHM MarHeTus3Ma,
BBOJMJIUCH HEKHE CIHpalld U3 HEKOW monkou mamepuu. 1lozxe 3TH
CIUpad yCTYIHIIA CBOE MECTO TEM K€ BUXPSM, C TOpa3zo OOJbIIei
JloJiell yUeHOCTU NMPpUIyMaHHbIM MaKCBeJIOM.
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Tsxectb, o JlexapTy, ecTb

e
B'ﬂ’m pe3yJIbTaT BUXPEBOIO JIBWIKCHUSA
yactul. B otnuune or HeioToHa
OH paccMaTpuBal CHIy Kak

a (YHKIMIO CKOpPOCTEH, a HE pac-
Hanpaenenue o

dowwewus ~ CTOsIHMUA. Ho OH Bo3naran mpo-

SIBJICHHSl BpAalLIaTelIbHOTO OpOH-

TaJbHOTO JBHKEHUS TENl Ha TO,

9TO MX KaK OBl HECyT HEBEIOMO
KaK BO3HHUKIINE BUXPHU TaUHCT-

@Q @® BeHHOTO 3(dupa. OH, B OTIUYHE

® OT MEHS, pa3JieNiai BEUIECTBO H

v — -

5 Bupessis a¢up. Bot u pesynbrar — 3aKie
sunu = Ban ero Hetoron. JlemoHcTpa-

LIUI0 TOPOBBIX CTPYKTYp U HX

MOBCACHUA JICTKO OpPraHU30BaTh

Ha TpUMepe KoJjel TabdadyHOoro
neiMa. Cmotpure puc. 13

Konkua rabauxoro guima Econ KypuJibllIiKa yCaauTb

Puc. 13 Ha KPYTSAILIUUCSA CTOJ, TO TOrAa

KoJblla OyIyT BpamiaThCs He

TOJIBKO BHYTpH ce0sI, HO U 110 OpOUTe, OIPENeIIeMON PaTnyCcoM CTO-

na. HanpaBneHue ABMOKEHUS KOJIbIIA B JAHHOM Ciy4ae OyJeT He

MPSIMOJIMHEHHBIM.

Emg pa3 oOparmmcs K HWHTEIUIEKTy OOHMTaTenell BOMHOW Cpeipl,
Nenb(GUHBL U CBOMX WUIP HAYYUIUCH CO3048AMb 8 600€ 8030YUIHbIE
Konbya. Bot CCBLIKA Ha COOTBETCTBYIOLIHIA KJTUIL:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej

JBmxenne TBEPHOTO Tena MO OpOUTE

% % MOKHO CUHUTaTb TOPOBOM CTPYKTYpOM, 3TO

TOT € BUXPb TOTO XK€ BEIECTBA B BUXPE W3
ﬂ .’ TOTO K€ BemlecTBa. Teno u opbura ecTh 3a-
KOHYEHHAsI TOPOBAs CYITHOCTb, HE JENIIIasi-
Q 3 cs Ha Teno u opouty. Kak BUXpb B BHXpE,
s MOKa3aHHBIH Ha pucyHke. [lpu nBUxkeHHH
BHUXpSA B BUXPE €T0 YaCTHUIBI COXPAHSIOT OT-
HOCHUTENIbHYIO HETOJBUXXHOCTh OTHOCHUTEIb-
HO JIPYT apyTa. Y HUKAIBHBIA MeTaQU3NIeCKUi KOHCTPYKT!
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CoOCTBEHHO, 3TO W OMpPEHEIIET CYMIECTBO M CYIIECTBOBaHUE
WHEPIIMH, & BCJC 3a HEH U TPaBUTAI[UH.

O4eBHIHO, YTO B MUPE, IJIe HET UHBIX JIBHKCHHI, KPOME Bpallie-
HUSI, U aKKyMyJIUpOBaTh MOXHO TOJBKO BpaimeHue. MHave roBops,
Takas XapaKTePUCTHUKA JBUKCHUS, KaK KOJIMYECTBO ABM)keHUs Hbro-
TOHA, HE MOXET CO3/[aBaTh MPEANIOCHUIOK K OpraHU3aliK BEIIESCTBA B
CKOIUIEHUs, K00 CKOPOCTh OTHOCHUTENIbHA, 2 BOT MOMEHT UMITyJIbCca
(YrimoBoif MOMEHT) MOXKET aKKyMyJIHpPOBaThbCS B JIFOOBIX pa3yMHBIX
npezenax — yrioBasi CKOPOCTh aOCOIIOTHA.

Pa3yMHO TpeAmnonoXuTh, 4TO Mallbie TOPBl — «BEIIECTBEHBD
(aHaJIOT aTOMOB) MMEIOT OTPOMHBIE CKOPOCTH YTIIOBOTO BpAIllCHHS.
Ckopee Bcero, 10'? 06/cex.

[Momuute cnoBa u3 mnecuu: «bapaban miox, GapaGaHIIUK —
Ooor». Bot ¢ momomipio cnernuanpHOro (xoporiero) 6apabana bor u
CO3/1a]l W3 BEIECTBA B BEIIECTBE HEOOXOIMMOE ISl MMOCTPOCHUS
MUPO3JaHMsI KOJIMYECTBO TOPOB pa3HOro pasmepa. bes Bcskux ane-
MEHTapHBIX YaCTHUI] TOPBI OMPEICIEHHOTO pa3Mepa U ONpeAeIEHHO-
ro MOMEHTa UMIyJbca 00pPa3yloT pa3HbIe MO XUMHUH METAJIbI U Tra-
3bl, ¥ IPOYEE, U IpOYECe.

[lonsTHO, ¢ Tako¥l KOHIEHIMEW BellecTBa MpodiieMa pachpo-
CTPAHEHUS DIICKTPOMATHUTHBIX BOJH M BOOOIIE DIICKTPUYECTBA pe-
maercs ecrectBeHHO. 1o emé I'. 'eprr 3Han. Cwm. [punoxenue 1.

Jlyis Hac oYeHb BaXKHO, YTO TOPHI HE TOJIBKO YCTOWYHMBBI CAMU IO
cebe, HO ¥ MOTYT CHEIUIAThCS APYT C APYroM, o0pasyst yCTOHYMBEIC
JUHAMUYECKUE KOH(PHUTYpaIluH, CIOCOOHBIC TEHEPUPOBATH KOJICOaHHSI
Y pearnupoBaTh Ha HUX PE30HAHCHBIM CIIOCOOOM.

KpaTkue OoCHOBBI MEXaHWKH TOPOBBIX CTPYKTyp mo [lakynuny
npusezeHs! B [lpunoxennn 1.

Ha puc. 15 noka3zano, xakue arperatsl (na3siusl) [lakynaun cobu-
paet u3 TOpOB.

W s1o manexo He mipenen! To ecTh, peaabHO Tpenea CIOXKHOCTH
TYT HET, U BIOJHE MOXET OBITh COOpaH arperar, JEHCTBYIOIIMI BeU-
HO 0€3 NOAMHUTKHU, TPEBOCXOAAIIMNN MO QPYHKIHSIM JIF000H MBICTUMBIH
Y HEMBICIIUMBIA KOMITBIOTED.
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Puc. 15

B mmanore Tumes (IlmatoH) MOXHO TPOCIEAWTH B JETAIBHO
OTIMCAaHHOM TIPOIIeCcCe TBOPEHHS MHpa TpH dTama. BHawane 310 cMme-
[ICHUE TOXKIECTBEHHOTO (BEYHOT0), HHOTO (MEHSIOIIETOCS) U TPEThe-
ro, MPUYACTHOTO JABYM NEPBBIM, 3aTE€M TIIATEIHHO MPOAYMaHHOE CO-
CTaBJICHHUE IIeJIOT0, HO elle He 0OPMIIEHHOTO B CTPYKTYpy. U ToIBKO
mociie 3Toro Oor obsiekaer BceeneHHy0 B HE00XOAMMYyH (GopMy:
«...pacceKiy Bech 00pa30BaBLIMICS COCTaB IO JAJMHE Ha JIBE YacTH,
OH CJOXHII 00€ 4acTH KpecT-HakpecT Harmoaooue OykBbl X U COTHYI
KKAYI0 U3 HUX B KPYT, 3aCTaBUB KOHIIBI COMTHCH B TOYKE, MMPOTHUBO-
MOJIOKHOM TOUKe MX TepecedeHus. [locne 3Toro oH NPUHYIUIT HUX...
JIBUTAThCS M0 KPYTY, MPUYEM CeIall OJWH U3 KPYrOB BHEIIHUM, a APY-
roif — BHyTpeHHUM. BHelllHee BpailleHHe OH HapeK MPUPOA0i Toxae-
CTBEHHOI'0, 3 BHyTPEHHEE BpallcHUEC — MPUPOAOH uHoro. ... [Iputom
Teno Heba POAMIOCH BUAMMBIM, a AyIIa — HEBHIUMOM».

TyT mojckaska Jjisi mepexojia OT arperaToB K 3rperopy.
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Om azpecamoe k Izpezopy
Mbt uepaem 6 uepwvi, mo3sea,
Teops 6yoywee uz cecoOHsUNHE20 OHAL.
JleHHOH
Marematuk B.B. HanumoB mnocraBun 3amady HOCTPOUTH
MOJeh «OcCo3HamIme ceds BceemeHHON». OT0 M OymeT «peaib-
HOCTB» BO BCel ee MONHOTe, HO0 (heHOMEH CO3HAaHUs HE BBIOPOCHIIb
W3 UCTHHHO Hay4HOU KapTuHbI Mupa. Kak ckaszan akagemuk Mamap-
JMamBWIH, (QU3MKa «yIlepiiach B CO3HaHWE». llepempbirHEM S5TOT
O6aprep. Ho Takol mphDKOK B TEMHOTY BBIHY)KJAaeT aBTOpa BECTH
ManbHeHIee M3I0XKeHHe «0e3 CO3HAHHA», B OOJLIIEH CTENeHH B
dbopme HaMEKOB, MeTaOop U HHTYUTHUBHBIX COOOpaKEHUH.

Hrak, korma Ha 6a3e TOPOBEIX CTPYKTYP METapU3NIECKOTO KOH-
CTPYKTOpa HaMH OyJIET CO3JIaH CYNEePKOMIBIOTEP, IPEBOCXOAALINN Ha
MHoro mnopsakoB JIHK, To ocCTambHBIM BEHIECTBOM 3aHUMATHCS
Oompie OyneT He HyKHO. He Hy)XKHO cO3/1aBaTh M3 BEIIECTBA 3BE3/bI,
TUTaHEeThl, oOUTaTeNel miaHeT u T.1. BemecTBa Mano, OHO OYEHb J10-
poro. HyxHo uaTu no penenry, ykasanHoMmy B ¢puiibMe «Matpumay.
Bo Bcskom cimydae, Oynp s borom, s OB K CO3IaHUI0 MUPO3TAHHS
nouén MMEHHO TaKUM dKoJorudHbM nmyTéM. Ho OH Mor uartu u mo-
unomy. On xe Bcemoryu! Kax yumn amocton I[laBen: «MyapocTs
YenoBeueckas ecTh Oezymue npen miom ['ocrioa boray.

Ham cynepkoMmpioTep — 3TO HE MPOCTO 0O0YCIOBJICHHOE Bpa-
IIEHHEM BEIECTBO, MPEBPAIIEHHOE B YCTOWYMBYIO TUHAMUYECKYIO
arperanuio (COOpPKY) TOPOBBIX CTPYKTYp, a CyOCTaHIMOHAJIbHas
KOHCTPYKIHMs, obnanaromas caMmocyuiectBoBanieM. M Bot 3ta cy0-
CTAaHIIMOHAJIbHAS KOHCTPYKLMS U cliejajla BO3MOXXHBIM BUPTyalb-
HBI MUP, KOTOPBI IS HAC ABISETCA €IMHCTBEHHO pPEallbHBIM. MBI
HE MPOCTO CYIIECTBYEM — MBI CAMOCOCYIECTBYEM, HOO OCO3HAEM
CBOE CYILIECTBOBaHUE MOTOMY, YTO CO3/JaEM 3TO CYILECTBOBAHHUE, a
OCO3HaHHWe — He co3/aéM, OHO HEe HaMHU CO3J]aHO, IIOTOMY MBI CaMo
oco3HaHHWe He oco3HaéM. Bermomunaetcst ¢pasza u3 «Amomnoy» [leme-
BHUHA: «Bcé amo Ovlno na camom Oene cogepuienHo HepeanrbHo — XO-
Mmsi 9NeMEeHMbl HePearbHOCU COOMHOCUNUCL Opye ¢ OpyeoM 6e3-
OWUOOYUHO U MOYHO... ).
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JlaHHBII HaM Ha 3KpaHe CO3HAHMS MUP Kak Obl Ka)KJJ0€ MTHOBEHHE
CO3JIa€TC U B TO K€ MTHOBEHUE — ucye3aeT. bynp mo apyromy, Bcé
MPECTaBISIIOCH OBl B BUJIE, TOJOOHOM MEPEIIETEHHOMY KITyOKY 3Mei.
Ho smozo ne nadmooaemces. Kax oce obvacusem 3mo cospemennas
HAYKa KOSHUMOo02ua?

AmepukaHckuii yueHbli Mapk Yanrusu, uzydass GEeHOMEH Tak
Ha3bIBAEMOM «3aJ€P’KKH OTBETAa HEHPOHOBY» MPHUILIEN K 3aKIIOYEHHIO!
Mbl npeaBuauM Oynymiee. To ecTh BUIMM BELIM 3a OAHY HECATYIO
CeKyHABI 10 uX (aKkTHIeCKOro mosBieHus. COrjiacHO €ro TeOpHH
(kypuan Live Science) Ham yMm crmocoOeH co3naBaTh oOpasbl TOTO,
YTO IOSIBUTCS Yepe3 OAHY AECATYIO CEKyHAbI B OynymieM. D10 mpen-
BHJICHHE TI03BOJISIET HAaM OBITh HA4EKy, KOT/Ia B HAIIy CTOPOHY JIETHT
Ms4, OHO J1aeT HaM BpeMs CpearupoBaTh U noimarh ero. C mMoMoIlbIo
3TOH CIIOCOOHOCTH MBI MOXEM TaKKe, K MPUMEpPY, YBEPEHHO MaHEB-
pupoBaTh B Toime. M BooOmie — cymecTBoBaTh. Anopus ABryCTHHA
TJIACUT: TIPOLIUIOTO YXe HeT, Oyaymiero emeé HeT, a HacTosIiee —
MI'HOBEHHO, CJEI0BAaTEIbHO, BPEMsS HE CYLIECTBYET. A pa3 OHO He
CYIECTBYET, 3HAYUT, HUYETO HE CYIECTBYET, HErZIE CYLIECTBOBATH.
Ho Yanrusu o cyTu paspemui 3Ty anopuw. 1 BaM HyKeH OTKa3 OT
MBILIJICHUSI B KaTETOPHUSX MPOLLIOTO, HACTOSILET0, OyAyIero, ¥ Ham
HeoOXoauMa IepecTpolika Ha MOHMMAaHHME HACTYIAIOIIEro, HacTalo-
MIETO CO3UAAONIETO (TEHEPUPYIOIIETO) TPSIYIIEro. ITO MOXKHO TIPO-
I/IJIJIIOCTpI/IPOBaTI) rpaBlopoit Dmepa «Pucyromue camu cebst mepe-
wieréHHble pykn». PeaabHOCTH —
JUIIb areHT CO3HAHHS, KOTOpoe He
0Tpa:kaeT peajbHOCTh, a TeHepupyeT
eé BapMaHTBI, M PUCYeT HAM Ha CBOEM
JKpaHe CaMyl0 YAAYHYK ITOTaAKy O
TOM, KAKOB MHP SIKOOBI Ha CAMOM Je-
Je.

[TomaMTEe GUIBMBI IPO HU3BEPXKEHUS ByJIKaHOB? MHOTrma B HUX
BUJIHO, KaK TEKyIlas 10 CKJIOHY JaBa MpoXKUTaeT cede pycio, KOTo-
poro He ObT0O MUHYTY Hazal. TOYHO Tak ke co3HaHue (Drperop)
co3maeT KapTHHy Qusnueckoro wmwupa. lloxydaercs, HaM OaH He
caMm Mup (HACTOSIIEE), a TOJBKO €r0 TeHEepalus CO3HAHUEM — OJIH3-
Koe Oyaymiee. A MOCKOJBKY HE B HACTOSLIEM, TO HE HACTOsIIee, a
HEUYTO BUpTyalbHOE, MyJlbTuMeana. A kro takue MbI? UnnuBuny-
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albHbIE CO3HAHMS, TOPOKIAEMble DTPEropoM, HaXOSIIUECs] C HUM
B cuMOuoTHyeckoi cBs3u. [Ipupona mbicam — 3T0 Beceraa (akrop
«AcIaHuAg» pCaJIbHOCTH. HO:—)TOMy HCJIB3S HAYUYUTHCA OTJIUYAThH pPC-
AJIBHOCTh OT CBOUX MbICIEH O HEd. MBI U TBOPUM MBICIHU, U CAMHU
SBJIIEMCSI TIPOLYKTOM CcBOWX MbIciei. [loaTomy ceOs u oco3Hnaém, a
CaMOOCO3HaHHE — HE OCO3HaéM, IIOTOMY YTO OHO co3AaéTcsl HE Ha-
MH, a OTperopom.

I'enepupyemsiii DrperopoM Mup MNPOSBISAETCS HA SKpaHe UHIU-
BUIYaJbHOTO CO3HaHM. [IponcxoauT HE OTpakeHHe MUpa, a ero Io-
naranue, cnenudukanys peatbHocTH. Co3HaHue paboTaeT B pexkuMe
ONEPEXEHUsI «peajbHOro» BpeMeHHW. llo3ToMy M HET HHKaKoro
«kIyOKa 3Mmeiy. M3o00paxeHne Ha dKpaHE U €CTh TOJBKO M300paxe-
HUEC, TOABJIACTCA U TYT K€ UCUC3ACT C 5KpaHa, CMCHAACH JPYTUM.

WnpuBuayansHOe CO3HaHHME CaMoO MO cede SBISIETCS MILTI030D-
HBIM, COCTOSIIIIAM W3 KOHIEMINN (KIUIOB), HE OTPAKAIOIINX B HC-
TUHHOM BUJC PCAIbHOCTH. Hnaue ToBOps, I[aHHI)II‘/'I HaM MHUD — 3TO HE
«mpencrasieHue u Boms» (kak yuun Lllomenraysp), a HaBaXIeHUE U
MOpoK. OueBUAHO, BCE HAIIM BO3MOKHOCTH 3a NPENEJIOM peaibHO-
ctu. Tpynno B 3T0 moBeputh? A BBl BUauTe CHBI? Ham mup 6oapcer-
BOBaHMs HEUTO BPOJE OCO3HAHHOIO cHOBHAEeHMs. Ho B Mupe Hammx
CHOB MHas JIOTMKa COOBITHI, 3TO MOJKHO 3aMETUTh Ha 3Talle epexoa
OT cHa K 0oapcTBOBaHMIO. MIcTHHHAS peanbHOCTh — 3TO TO «4UEro Ha
OenoMm cBeTe BooOIIe HE MOXKET ObITh». OHa He pedepupyercs B Mo-
HATHAX U HE OTpakaeTcsl B 00pas3ax Hamiero «0ejaoro cBeray.

Orperop — 3To MUPOBOH pa3yM, a HaIlld MO3TH (TO, 4TO Ha SKpaHe
CO3HAHUS TPENCTABIAETCS UMH) — 3TO CBOEOOpa3HbI MHTEpdeEiic, 1Mo
KOTOPOMY Hallleé aBTOHOMHOE (MHIMBHIYaJIbHOE, KIIMEHTCKOE) CO3Ha-
HHE NOAKIII0YACTCS K CEPBEPY MUPOBOTO CO3HaHUA — arperopy. U npo-
0OoBaTh MOHATL HAIl MHP Ha YPOBHEC JIOTUKH — 3TO CPOJHM ITOIBITKE
KOMIIBIOTEPHOM IPOrpamMMBbl 3aIJISIHYTh B MUP IPOrPAMMHUCTA, CYLIECT-
Ba U3 MHpa MPUYMHBI, HA OJMH MOPSAOK Bellie. Mup ¢uzuueckoii pe-
IPHOCTU — 3TO BU3YaJIM3allysl, yCTOWYUBOCTh KOTOPOH OIpeNeNnsieTcst
Borneii, HamepeHreM W ypOBHEM OTperopa, CyIIHOCTH, HEU3MEPHUMO
OoJiee MPOABMHYTOW BO BCeX OTHOIIEHMsX. JItoam u Apyrue cosmaHust
Hamero mupa i Hero — kak mMbicim aj1s Hac.

Orperop — 3T0 TO NEPBOHAYAI0, KOTOPOE T€HEPUPYET HaM HaMU
JKe Bce MHOrooOpaswe Mupa B BuAE HMH()OPMAIMOHHBIX MaTTEPHOB-
91I0COB KaXKI0T0 TaK Ha3bIBAEMOT'O MaTepPHaIbHOIO 00BEKTA.
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B pesynpraTe AaHHBIE HaM MHpP IPEICTABISETCS HE CTOJBKO
TPOMO3JKUM WHXCHEPHBIM COOPYKEHHUEM, CKOJBKO XYIOXKECTBEH-
HBbIM TBOPCHHEM — MPOU3BEICHUEM UCKYCCTBA — BRIpAKEHHEM OECKO-
HEYHOTO KOHEUHBIMU cpencTBamu. OH, NeHCTBUTENIHHO, BEPX COBEP-
IIICHCTBA, TaKoW ()paKkTaJbHBIA, KaK Ha PHUCYHKE CJIeBa, a HE TaKOM
YPOMJIUBBIN, Kak cripaBa. Mupo3ganue — caMu3aaT CO3HaHHUS.

WHTepecHo, UTO CKa3aHHOMY €CTh BIIOJIHE HAYYHOE TOITBEP-
skaenue. [Ipu 1060TOMHUK MOYKHO TIOJTYYHTD JBE MOJICIN CO3HAHUS B
omxaOM deperie. C TakuM JKe yCTieXoM B "ennHoe" 00beTMHEHHOE CO3-
HaHHE MOKHO BKITIOUUTH BCE KUBOE, BKIIIOYAS JIFOJICH, TPOCTO YPO-
BEHB 3TOT0 "00BEAMHEHHOTO CO3HAHMSA" HEJIOCTYIICH €r0 KOMIIOHEH-
TaMm. [TomoOue «MaTpHIlBl», TOJIBKO "HAYIHBIM" SI3EIKOM.

A gto ipupopa nenaet 6e3 Hac?

Komy Toraa 6mucraer cHe:KHbBIH HACT?

Koro nyraer orosrensiit rpom?

Koro kpomeniao yraeraet Ty4a?

3aueM BoOJIE Ka4aTh MyCTON Mapom

Y majath JJIs 4ero 3Be3e magyuei?..

Hu nns koro? Ha Besikumii cityyait?..
39X, y3HaTh ObI «KKOMY 3TO BBITOIHOY ...
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3akiouenne
He 3nas, uwmo ucmuna Onuska,
ar0ou uwym ee oanexo. Kax srcano.
XakyuH
[Tonararo, OTKpbIBasi JaHHYIO KHUTY, OAHW YHTATENN OOSIHCH, a
IpyTue, BO3MOXKHO, HaJlesUINCh YBUAETh Tydy MareMaThdeckux (hop-
MyJ U MyJApEHBbIE BBIYMCIICHHS, KaK B JIOOOH KHHUIE IO TeOpeTHue-
CKOU (u3HKe, TMOCBAMEHHONW rpaBuUTarui. Ho, MOCKOJBKY, aBTOp,
MpUHUMAET J000e oOpalieHne 3a MOMOIIBI0 K MaTeMaTHKe 3a CBOE
MHTEJIEKTYAIbHOE MOpasKeHHe, 32 MOJJIOT, OH MOLIET MHBIM ITyTEM.
OH, pykoBoAcCTBysCh ycTaHOBKOU Mcaaka HproToHa, uTO mpupoaa Bo
BCEM MpEIENbHO MPOCTa M SKOHOMHA, OTPaHUYMIICS 3JIEMEHTapHBIMH
COOOpaKEHUSMH, TMOAKPEIUISIEMBIMA MPOCTHIMUA KOHTPOJIHPYEMBIMH
9KCTIIEPUMEHTAaMH, TEM HE MEHEe, CIIOCOOHBIMHU AaTh KOHCTPYKTHBHOE
ompeJieNieHre TPaBUTALMH U pa3BesiTh (GUIIOCOPCKUI TyMaH, OKyTaB-
mmi 370 siBieHne. Tem Goliee 4TO MaTeMaTHYeCKUii MHCTPYMEHTapHi
Ha po0sieMe TpaBUTAINH Jall SIBHYIO OCEUKY.
Hageroch, uTo y unTaTens He CIOXKWIOCH TaKO€ BIIEYATIICHHE,
Kak OyZTO aBTOp MeUeTcs BOKPYT CIIOHA, XBaTaeT €ro 3a pa3HbIe Hac-
TH TeJla ¥ BUAWT BCE TE€ )K€ IIUTAHTH, BEPEBKH M CTOJIOBI, HE CBSI3BIBAS
B €IMHYIO KapTUHY — B cJoHa. Hamr ciion — BceM 3HaKoMasi MHEpLusl.
Ecnu s koro-to Hu B 4éM He nepeyOenns, TO B 3TOM HET MOeH
BUHBI, 10O sI HE BCECHJICH — «MOXKHO BBIBE3THU JIEBYLIKY U3 JIE€PEBHH,
HO HEeJb351 BBIBECTHU JICPEBHIO U3 IEBYLIKH». Mou co00nIe3HOBaHuSl.
ABTOp He SBISIETCSI CTOPOHHMKOM HE TOJIbKO cucteM KonepHuka
unu [ltonemes, HO U TEOpUM MOJON U Jake, HBIHE MOJHOW, TEOPHU
IUIOCKOM 3eMiIM. Y HEro CBOSI CUCTEMA, HO O HEW OH HaMepeH IOoBe-
JaTh CBOMM YHUTATEINSIM B CIEAYIOUIel KHHUTE, U MO3TOMY MOOYKaaeT
guTarened K KPUTHYECKUM 3ameudaHusM. [na3 mo0oro muurymiero
BCE-TAaKU «3aMBUICH», U YUTATEINIO IaHO YBUJAETh B KHHUre Oonblie e
aBTopa. Hampumep, uuraro oJHy cTaThio, aBTOp, OWUysl CBOMX OIIIO-
HEHTOB, OCTPHUT: «...a TPETbH C arjIoOMOOM 3asBIISIIOT, YTO, MOJ, B
JTAHHOM paiioHe 3eMHOT'0 II1apa BOOOIIEe CYIIeCTBYeT aHOMaJIbHAs 30-
Ha. Ilonararo, 4To HacTosIIMe aHOMAaJIbHBIE 30HBI HAXOAATCS B TOJIO-
Bax MMOJOOHOTO THIIA JIUTEPATOPOBY». 31€Ch, YBIEKIIUCH MOJEMHUKOH,
aBTOP MPO3EBal JAHHOE €My OTKPOBEHHE: Belb, HECOMHEHHO, HAIIH
TOJIOBBI — caMble aHOMaJIbHbIE 00BEKTHI Beenennoil, nbo oHu xe of-
HOBpeMeHHO U e€ cyonekThl. [Tummute B anpec bmp49@yandex.ru
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NNPUJIIOXKEHMUE 1
MexaHuka TOPOBBIX CTPYKTYP

TexcT JaHHOTO TIPHIIIOKEHUS IPENCTaBIsIeT cOO0H coaepikaHue
crpanun 45-50 (c HekoTOpEIMU cokpamieHusiMu) u3 kauru B.H. Tla-
kynuHa «['paBurtaims. Buxpesas moznens mukpomupa» [8]. Hymepa-
IIUS] PUCYHKOB COOTBETCTBYIOIIAS.

Oty u apyrue kauru B.H. IlakynanHa MOXHO NpOYMTaTh 37€CH!
http://gravity.spb.ru

MoskHO ObIIO OBI CIeNIaTh MPOCTO CCHUIKY Ha KHUTY, HO B HAIIe
BpeMsI KHUTH U3JAI0TCSI MU3EPHBIM THPAKOM, CAWThI, HA KOTOPBIX UX
pasMenIanT, HepeaKo OeccIeHO HCUe3atoT.

OcHoeHble ceolicmea suxpeil

Hanonuum mupokuil MUWIKHAPUYECKUM COCYa KOHEUYHOU BBICOTHI
(pucyHok 1.19) xanenbpHOM miam razoo0pa3Hoi xunkocteio. Ecnu ee
PacKpyTHTb, TO IOJTYYUM BHXPEBOE JBIKEHHE.

LeHTpansHpIil MUIMHAPHYECKHH CTOJIOWK HEKOTOPOM TONIIHHBI —
PO WIN KEPH BUXPSI — BpalllaeTcs Kak TBEPAOE TEJIO BOKPYI CBOEH
ocu. OcranpHast Macca )KUIKOCTH — IPUCOSTUHEHHBIN CIION — KPYTHUTCS
BOKDYT sijIpa.

JluneltHasg CKOPOCTh BpAIlIEHUS B CIOE YMEHBIIIAETCS 110 HaIpaB-
JICHUIO OT OCH BUXPA Kak 1/r. JI7sl ToueK >KUIIKOCTH, 3HAYMTEIBHO y/a-
JIEHHBIX OT sI/Ipa, CKOPOCTH OOpaTHO MPOIOPIOHAIBHBI Ky0am pac-
crosmns ot sgpa (1/r%).
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O06nacTh MPUCOETUHEHHOTO CIIOSI CHAPYXKHU SIIpa BUXPS SBISETCS,
0e3yCII0BHO, HEOThEMJIEMOH YacThIO ATOTO BUXps. Ho mairee Mb1 Oymem
Ha3bIBaTh YACTUIIEH TOJBKO KOMITAKTHOE SAPO — OBICTPOBPAILAIOIIYIO-
Cs 4acTb C TOJOKHUTENBHBIM TI'PaMEHTOM cKopocTu. IIpoTskeHHyrO
HapyXHYIO0 4acTh C OTPHULATENbHBIM TPaJHEHTOM CKOPOCTH OylieM Ha-
3bIBaTh NIPUCOECIUHEHHBIM CIIOEM OKpY:Karollen cpensl. B aToMm cityuae
BUXpPH MOXHO paccMaTpHBaTh KaK TBEPAbIE IIAPUKH» B OKPYKEHUHU
MIPUCOEMHEHHOTO «COOCTBEHHOTO TOJIS.

CymecTByeT o0mMi MEXaHU3M B3aMMOJACHCTBUS MEXIY pa3HO-
00pa3HBIMU BUXPEBBIMH O0BEKTaMH B IMOJIEBOH cpexe. [Ipursxkenue,
OTTaJKUBaHUE, 00bETUHEHNE YaCTHIl JUISI CO3/aHUS HOBOW CTPYKTY-
PBI 00YCIIOBIMBAIOTCS TEMU CKOPOCTSAMH, KOTOPHIE BUXPH BBI3BIBAIOT
B OKpY’XarolleW ux cpene. Buxpu B3aMMOIEHCTBYIOT APYT C IPYyrom
JUIIb Ha TOM PacCTOSHUU, HA KOTOPOM BpAIeHHE OKPYXKAIOMIeH HX
BO3MYIIIEHHOW CpeNbl MOXKET yBJIeKaTh Apyrue Tema. Ecimm B 30HY
BpallleHUs IPUCOSTUHEHHOTO CIIOSI BUXPS [TOTIAIaeT BTOPOH BUXPBH, TO
OH BpaIaeTcsi BOKpYT MepBoro BUxps. To ke caMoe CrpaBeITuBO IS
BrOoporo Buxps (Pucynok 1.21). D10 He mepemMelieHre OHOTO Teja 3a
CYeT y/aapa MM CHUJ TPEHHsS CO CTOPOHBI JPYToro Tena. JDTo JBHKe-
HUE Cpeibl — KaK eciy Obl IIeNKa MoMaia Ha PeYKe B BOJOBOPOT.

Pucynox 1.21. Bzaumooeiicmsue guxpesvix Koiey

Ecim nBa BuXps MMEIOT paBHBIE MO BEIMYMHE, HO MPOTHBOIIO-
JIOKHBIE TI0 3HAKy WHTEHCHUBHOCTH, TO OHH COOOINAIOT APYT OPYTY
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paBHBIE TI0 BEJIMYMHE W OJUHAKOBO HAIPABJICHHBIE CKOPOCTH, T.C.
IBUXKyTCs moctynarensHo (Pucynok 1.21 a). IBa Buxps, UMeroliye
OJIMHAKOBBIE IO BEJIMYMHE W 3HAKy WHTEHCHBHOCTH, BpallalOTCS BO-
KpYr' OCH, MPOXOIAIIEH 4Yepe3 CEepefyHy PacCTOSHHUS MEXTYy HHMH
(Pucynok 1.21 b). Eciin 1Ba 0IMHAKOBBIX BUXPEBBIX KOJbIAa UMEIOT
obmryto ock (Pucynok 1.21 ¢), To mepeaHee BCIEACTBHE CKOPOCTEH,
3a/1laBa€MbIX 33JHUM KOJIBLIOM, YBEIMUYMBAETCA B JUAMETPE U 3aMell-
JSeTCs; 3aJHee IMPH 3TOM CXHMMAaeTcs M yckopsiercd. B pesynbrate
3agHee KOJBI0 MPOXOANT CKBO3b MEpeaHee KOIBI0, M BCE TTOBTOPSIET-
s CHavana («Urpa BUXPEBBIX KOJEI»).

11 Hac BakHO, YTO TPHUCOSHTUHEHHBIA CJIOH OOeCIeurnBacT pas-
JIYHbIe (POPMBI CLETICHUS] TOPOBBIX CTPYKTYp, KOTOpbIE caMH 1o cebe
yCTOWYHBBI O1arosiaps NepreHUKYJISPHOCTH MOMEHTOB HMITYJIbCA.

[lyctes Ha TOpoMIanbHBIN BHUXph, W300pakeHHBIH Ha Pucynke
1.22, neiictByet BHemHssI cuia F. Ecnu cuna HampasieHa BIIEBO, TO
LEHTPBI KPYTOBBIX JIMHUH TOKA CMEIAIOTCs BJIEBO, I/I€ Bpallarouiasics
JKUIKOCTh HaIlpaBlieHa BHU3 B JIEBOM YacTH KOJbIa U BBEPX — B Ipa-
BOM uyactu kojbua. IlosTomy moa nmeiictBuem cuiibl ochb TOpa OyneT
pa3BopadnBaThCA MPOTHB YaCOBOM CTpenkHu. Buxpp oOmagaetr nuHepT-
HOCTBIO B ITOTIEPEYHOM HAINPABJICHNUHU: OH COMPOTUBIISAETCS JIBUKEHHIO
B HalpaBICHUN CHIIBI.

Bropoil 3akoH HplOTOHa INIacUT, YTO HW3MEHEHHE KOJIMYECTBA
JIBUKEHHS TPOTOPLHOHATBEHO MPUIIOKEHHOM ABIKYIIEH cujle U Mpo-
UCXOAMT I10 HAIPaBJIEHUIO TOW MPSMOM, 10 KOTOPOH 3Ta cuia AEUCT-
ByeT. JIBrmkeHue OBICTPOBpAILAIOIINXCS BHUXpEHl HE MOTYMHSETCA
3TOMY 3aKOHY: JABIDKEHHE OCH BHXPS ONPEIEIIIETCS HAPaBICHNEM He
CWJIBI, @ MOMEHTA BHEIIHEH cuibl. BUXph cMmemaeTcsl NeprneHauKy-
JISIpHO AEHCTBYIOUIEH cue.

Pucynox 1.22. Ilosopom euxpegozo Konvya noo oeticmeauem Cuiibl

71



Ilonos b.M. Texnonozus u memaghusuka epasumayuu

Ecnu cuia F npusoxeHa neprneHauKyIJIIpPHO INIOCKOCTH BUXPEBO-
ro xompua (Pucynok 1.23), To oHa ToNKaeT OCH ABYX BHXpeW BBEpX,
[ZIe BpalaloUIecs YacTULbl XKUAKOCTU IBHXKYTCS B IPOTHBOIOJIOXK-
HBIE CTOPOHBI: BJIEBO B JIEBOM YacCTH KOJbLIA U BIIPAaBO — B MPaBOM dac-
TH, CIIEZIOBATEIbHO, KOJBIIO OYJEeT pacTATHBATHCS, T.€. ABUIATHCS IEP-
HNEHAMKYJISIPHO MPWIOKEHHOW cuiie. Jl[maMeTp KoJsibLa IpU 3TOM YBe-
muuBaercs. Eciu crna Obuia Obl HampaBiieHa BHU3, TO pa3Mephl KOJIb-
La JO/DKHBl yMEHBIIMThCA. TakuM 00pa3oM, HpH BO3AEUCTBUU Ha
BUXPb KaKOW-TO CHUJIOM, TMOJy4aeM CMEIlEHHUE MOJA JEHCTBUEM 3TOU
CHJIBI HE TIO BEKTOPY CHJIBI, & B IEPIICHAUKYJIIPHOM €11 HalpaBJICHHUH.

Pucynok 1.23. Pacmsasicenue euxpegozo Koavyda

Emie pa3 nepeunciauM OCHOBHBIE CBOMCTBA JIMHEWHBIX BUXPE:

1. PaBHOMEpHOE U NPAMOJIMHENHOE IBUKEHUE BUXPS UMEET Me-
CTO JIMIIb MPH ACHCTBUM Ha HETO APYTOoro BUXPs TaKOW K€ MHTEH-
CHUBHOCTH C TPOTHBOMOJIOXKHBIM BpalieHrneM. BHemrHee Bo3aeiicTBre
SIBIIIETCS] IPUYMHOM HE YCKOPEHHs, a CKOPOCTH.

2. llox neficTBMEM BHEIIHMX MOMEHTOB CHJI OCh OBICTPOBpALIAIO-
IIETOCsl BUXPS MMOBOPAYMBAETCS HE B TOW IJIOCKOCTH, B KOTOPOH OHa
MOBEpHYJIach Obl O3 OBICTPOTrO BpAIllEHHs, a B INIOCKOCTH, €i MepIeH-
TUKYJsipHOH. TIpu 3TOM JIBM)KEHHE OCH MOA JIEHCTBUEM MOCTOSHHOIO
MOMEHTA CHJI IIPOUCXOJUT HE C YCKOPEHHEM, a C TIOCTOSTHHOM YITIOBOH
CKOPOCTBIO M TIPOJIOJKAETCS JIUIIH JI0 TE€X 0P, TIOKa JeHCTBYET BHETI-
HU MOMeHT cmil. Kak Tompko mpekparaercs 1eHCTBUE BHEIITHETO MO-
MEHTa CHJI, Cpa3y e MPEKPaILacTcs U JBIKEHNE OCH.

3. Buxpu B3auMOJEHCTBYIOT KaK YyIpyrue Teja, HO MepefaroT
Ipyr ApYyry HE HUMIYJbC, a MOMEHT HMITyJbca MPELeCcCHOHHOTO
JBUKEHHUS.

4. IlpucoeAMHEHHBIN CION BUXPEBOU CpeAbl JAHHOTO BUXPS YB-
JIEKaeT CBOMM TEUEHHUEM JPyTHe BHUXPH, KOTOPbIE B HEM pa3MEUICHBI.
CMernieHre IeHTpa Macc APYTUX BUXPEH 3acTaBisIeT UX JIBUTATHCS B
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MEPIEHANKYIIIPHOM CMEICHUIO HANIPABJIICHUH — T10 JINHEHHON CKOpO-
CTH BpAIlIEHHs B HOBOM IIEHTPE Macc.

5. KonblieBoil BUXph B cpee ABMKETCS MOCTYNATeNbHO BIOJb
CBOEW OCH B HalPaBICHUH MTOTOKA Yepe3 LIEHTPAIbHOE OTBEPCTHE.

6. Buxpu mpu B3aMMOAEWCTBMU HE COBEPIIAIOT pabOTHI M HE
MIPOSABIISIOT MHEPILIMH.

BuxpeBoe KOIbIO HE MOXKET OCTAaBaThCsl HENOABWKHBIM. OHO Oy-
JIET JBUraTbCsi MO HANpaBJICHUIO, NEPHEHIUKYISIPHOMY ITIOCKOCTH
KOJIBLIA, B Ty CTOPOHY, B KOTOPYIO KUIKOCTh BBITEKAET U3 KOJIbLA. DTO
JBIDKEHHE OyZeT TeM ObIcTpee, YeM OOJIbllle MHHTEHCHBHOCTDh BUXPA U
YeM MeEHbIe pazMmep Koibla. Kombro OyaeTr mepeaBUTaThCs paBHO-
MEPHO, IEPEHOCS 3a COOO0 BCIO KPYTSILIYIOCS BOKPYT HETO JKHIIKOCTb.

Kosnb1ieBoit BUXph MOXKHO CPaBHHTH C CaMOBBIBOPAUMBAIOLIHMCS
Oy6mmkoM. OH UMeeT COOCTBEHHBIN «IBM)KUTENH» B BUAE TOPOUAATBHO-
ro BpamieHus. [IprcoeMHeHHbIN CII0H CIEIUIsIeTCs] cO CBOOOTHBIMHU TO-
pamu. [Ipr aTOM BUXpeBast cpeia He CONMPOTHUBIISAETCS CKATHIO U CIIBUTY.
CwmellieHue TOpOB NPOUCXOJUT MEPIIEHANKYIISIPHO JACUCTBYIOIIEH CHIIE,
T.e. paboTa cuibl paBHa HymO. JIpyruMu cloBamH, TENO JIBIXKETCS B
BUXPEBOM cpezie 0e3 «TPeHUsD.

OTO IBWKEHHE BUXPSI B MOJIE MOXKHO CPaBHUTH C TEM, KaK MBI XO-
JIIM TIO 3eMJI€ — OTTAJIKMBAEM HOTOH 3eMITIO Ha3aj, a CHJIa TPEHHS TIOKOS
HOTW O 3€MJIIO TOJKAaeT Hac Brepend. biamskum anamorom Oyner Takske
JIBIPKEHUE KOJIECHOTO MJIM TyCEHMYHOro TpaHcrnopTa. CBoel Hapy>KHON
YacThIO CAMOBBIBOPAUMBAIOIIUICS BUXPh KaK OBl «KaTUTCS» MO HAPYXK-
HOMY TpyO4YaToMy CIIOI0 CLEIUIEHHOTO ¢ HuM 1oist (PucyHok 1.24).

. HapyxHbiin
cnow nons

L0000 L,

TII777777777777 77 geviin

cnow nons

Pucynox 1.24. Jlsusicenue mopouoanbHo2o 8uxps 8 «8a3Koll mpyoey
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VYcnoBueM NMOCTYNATENbHOTO MEPEMEUICHUS SIBISIETCSI HaJIU4He
BA3KOCTH cpefpbl. YacToe yTBEp)KIeHHE O «Oe30TOpPHOMY JBHKEHHH
He 000CHOBaHO. BUXPH-TOPBI OTTAaNKUBAIOTCS OT OKPY>KaloIIeH BsI3-
Kol cpenpl. [Ipu nBH>KeHUH BUXpsI UMITYyJIbC coxpaHsercs. Ilpu stom
HapyXXHBII cJIOW MO oTOpachIBaeTCs Hazal, a BHYTPEHHUH CIIOW
moJisi BbIOpachIBaeTCsl BIeper. AHAJIOTMYHYIO KapTHHY MBI UMeEeM
IIpU MEPEXO0Je YENIOBEKa B JIOJKE C HOCa Ha KOpMYy. OTHOCHUTENBHO
BOJbI JIOAKA YXOIUT BIEpE, a YeloBeK — Hazal. LleHTp macc ocraer-
csi Ha Mecre. 3/1eCh BMECTO JIOAKHM — TIOJE, a BMECTO 4eJIOBeKa —
BUXpb. PaboTa mpu 3TOM He coBepaercs.

Inekmpomaznemusm de3 noneil

Ha Pucynke 6.15 mpezncraBineHa KapTHHA 3JIEKTPOMarHUTHOTO
W3Iy4eHus aunois — BubpaTtopa ['epua. PUcyHKH BBINOTHEHBI cCaMUM
I'epuem. OHu B3sTHI 13 ero craThil «CHITBI ANEKTPUYECKHUX Kojela-
HUH ¢ TOYkU 3peHus Teopuu Makcsemna». [Ipu pabore Bubparopa ot
HETO TEPUOJMYECKH OTHCINSIOTCS AMCKPETHBIE 3aMKHYTBIE TOPOU-
JalibHbIE BUXPH, NIOKAa3aHHBIC CIUIOIIHBIMHU CHIIOBBIMM JHHUSMH. Ka-
XKIBIA BUXPH TPEACTABIICT OJWH TMONYIIEPHOJ KOJIeOaHMi. DTO Ha-
TJISTHO BUHO W3 PUCYHKOB, Ha KOTOPBIX MPEACTABICHBI YETHIPE MO-
MEHTa BPEMEHH.

Pucynox 6.15. Obpasosanue suxpeil nois 6 subpamope I epya
(pucynxu I'. I'epya)

IlepBBIli PUCYHOK IMpeNCTaBIgeT Ha’yajJo HOBOTO KoOJeOaHWUs.
DneKkTpudeckuid TOK B BUOpaTope MPOXOIUT uYepe3 MOJIOKEHHUE PaB-
HOBecHs, jocTurast Haubosnbiueil ckopoctu. Ha BTOpom pucyHke mo-
Ka3aHO, YTO HapOXXJAIOUINICcAd HOBBIM BUXPhH pa3dyBaeTCs W pacTall-
KHMBAaeT B CTOPOHBI NpeAbIAyInid BUXpb. Ha TpeTbeM pUCYHKE Ipen-
CTaBJI€H MOMEHT MaKCHMAaJIbHOI'O TOKA, KOIZa BCE CHIOBBIE JIMHUU
eIle 3aMKHYThl Ha pa3pagHblil npoMexyTok BuOpatopa. Ha uerBep-
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TOM PUCYHKE MbI BUJUM 3aKIIOUUTEIbHYIO a3y GpopMupoBaHUs HO-
BOT'O BUXPSI IPH YMEHBIIEHUH TOKa 10 HyJsl. CHIOBBIC JIMHAN 3aMBbl-
KaloTCsl MeXAY co00ii, BUXph MPUHUMAET (HOPMY 3aMKHYTOTO TOPOH-
Ja. Yxe uMesi HauaJlbHYI0 CKOPOCTh B CpeJiHEN TUIOCKOCTH, OH Ha4yu-
HAaeT PacXoJUThCS OT BHOpaTOpa cpasy BCIeH 3a MPEABLIYIIAM BHX-
peM. OtnenuBIIMecs: OT BUOpPATOpa MOJIble TOPOUAANBHBIE «PATHOBHX-
pu ['epiia» paciipsroTcsi CO CBETOBOM CKOPOCTBHIO KaK BHUXPEBBIE BO3-
MYLIEHHS B CIUIOIIHOM cpene. Ha mpakTuke pasmepsl Lenu BBIOUPAIOT
TaKMMH, YTOOBI BPEMsI pacrpoCTpaHEHHs W3MEHEHHH 3JIeKTPOMAarHuT-
HOTO MOJIA B Hell ObUIo OBl CPaBHUMO C IEPHOJOM KoJeOaHMH TOKa.
W3znyuenne OyneT MakCUMajbHBIM, €CIIM BHYTPU H3JIy4arollel cucre-
MBI SHEepTHsl OyeT 3HAUUTENFHO MEHbIIIE, YeM BHE ee.

BoT U3 4ero cocTosT M MoYeMy «KOJBIIIYTCS DICKTPHUECKHE U
MarHUTHBIE II0JI1 KEM-TO MOCESIHHOM «IILICHULBD.

A Bor Tyt https://sites.google.com/site/novyjmir2012/about-us/6-
atomy, Ha caiite «HoBbIl MHUp», aBTOp NPUBOAUT K BpPaLIATEILHOMY
JOBIDKEHHIO M AsieKkTprudecTBo. OH, B YaCTHOCTH, HUILET. «/{1s co30a-
HUSL 2NEKMPUYECKO20 3apsA0a He HYICHO HUKAKUX KVIOHOBCKUX Ydc-
MUY, HUKAKUX 2NEKMPOHOS, NOSUMPOHOE U npoyux enynocmeti. Onu
HYIICHBI MONbKO AKAOEMUKAM, YMOObl napums Mo32U HaM U opye opy-
2y. Ho anexmponwvt maxu cywecmayiom. Onu He 4acmuybvl U He K8a3u-
yacmuysl. DNeKMpPOHbl — CHEYUANbHOU QOPMbL BUXPU-MOPLL. AMoMm
denaem 21eKMPOHbL MAK dHce, KAK KYPUIbUWUK — KOTbya Obimd. Topel
NOYHAIOMCS O MO20, YMO AmoM NYIbCUpYem U 6paujaemcs 0OHO-
epemenno. Ecau amom nynvcupyem ¢ He0ocmamouHou amMniumyoot,
Mo MOPOE He NOJYUUMCS, NOIMOMY KAMOObL 6 INEKMPOHHBIX IAMNAX
n0002pesarom, 0ceewaiom, 63puléaiom, Ui, OpyeumMu C106aMu, 603-
OyarcOarom mpscky amomosy.
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MNPUJIOKEHHUE 2
OpeKTUBHBII XapaKTep peaKTUBHOI0 IBH)KeHUS

YenoBeky, ¢ HE MaTeMaTH4e-
CKUM, a ¢ ¢u3nIecKuM npoduiemM
CO3HAHUs, TPYJHO BCEPHE3 IIPUHSATH
cyuiecTBymoliee 00bsICHEHHE MPUHIH-
Ma PeakTUBHOTO ABIKEHUS, HAITIOMU-
Haloliee pacckas OapoHa MioHXTray-
36Ha O TOM, KaK OH 3a COOCTBCHHBIE
BOJIOCHI BBITAIIMJI ce0si BMECTe C KO-
HEM u3 Oomota. To
ecTb oOBsiCHeHHWe, Oasupyrolieecs Ha
BEpPE B 3aKOH COXPAHEHMs HMMITYJIbCa,
MIPEICTABIICHHEIN B MaTeMaTHIeCKoi (hopMmyupoBke. OqHAKO, Y JTIO-
00ro (M3NUECKOro 3aKOHA, BHIPAKEHHOTO B MaTEeMaTHUYECKOM BH/E,
noJKeH ObITh KoHKpeTHbIH GM3NUYECKUI MexaHusm HCIOMHEHHS,
MIPEINOJIAaT Aol OTBET HA BOMPOCH JOTHCTUYECKOTO XapakTepa:
«KTO» COXPAaHSET, «4TO» COXpaHsIeT, «I/e U Kak» coxpanser? Ho ca-
MOe€ IiaBHOe, Kak uMeHHOo obOecmeunBaetcss « COXPAHEHUMEY, ka-
KOB ero Mexann3m? OTBeTa Ha 3T BOIPOCH B HACTOAIIEE BPEMs HET,
3aKoH neficTByeT Kak Obl «I10-1lyusemMy BeleHUIOY.

Bompexkn pacrnpocTpaHeHHOMY MHEHHIO, B TEXHOJOTHSIX
MPUMEHSIOTCS HE 3aKOHBI MPUPOABI, @ OCHOBOIIOJIATAIONIME PHUHIHU-
el neiictBus. Kakue e pealbHbIe MPUHIIMITEI ISHCTBUS TTOAIEPIKHU-
BAIOT MPHUHIIUI PEAKTUBHOTO NIBIKEHUA? J[BIKEHUSI, B COOTBETCTBUHU
¢ opuIMaTbHON HAYKOH, B IPUHLIMIIE, OE30TIOPHOTO.

Bormpoc croxHBbIiA, Beab W3-32 OTCYTCTBHUS HCCIENOBAaHUA U
pa3paboToK 1o 0O0IIeH mpobiieMe JMHAMHUYIECKOTO paBHOBECHUS 0OJIb-
HIMHCTBY MEXaHUKOB TPYAHO JaTh OOBSACHEHUE, HAapUMep, PQeKTy,
http://media.log-in.ru/rte/92416274668b9ac860e4e9302526f0af.gif,
T/Ie pOJIb IEHTPOOEKHON CHIIBI KaKOe-TO BpeMs ISl MPYKUHBI BBI-
MOJHSIET CWJIa YHPYTrOoCTH TOH e mNpyxuHbL. [logpoOHee 3mech
https://www.youtube.com/watch?v=JsytnJ pSf8

Hemno B ToM, yTO MexaHNKa HpOTOHa — 3TO MeXaHUKa Mare-
PHAIBHBIX TOYEK, a MPYXUHY HEIb3s CBECTH K MaTepHAIbHOW TOUKE,
HU (QU3UKO-MATEMaTHYECKUM, HH MUCTHYECKHM criocobom. [IpyxnHa
BKIIIOYAET B ce0sl BCE IMATh M3BECTHBIX C JIPEBHOCTH 0a30BBIX MeXa-
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HU3MOB — pbIYar, BOPOT, OJIOK, BUHT, KJIMH, U €LI€ HeYTO, MO3BOJISIIO-
mee aKKyMyJIupoBaTh ABKeHHe. OOMEH MMITYyJIbCOM TPU CTOJIKHO-
BEHUHU COCPEJOTOUYEHHOIO Teja ¢ MPYKUHOU, WM MPYXKHUHBI C TpY-
JKUHOM ClleyeT pacCMaTpUBaTh HE B MOHATHUSIX B3aUMOAEUCTBUSA, a B
MOHATHUSAX U TPEANKATaX B3aMMOJCHCTBUS B3auMoaercTBuil. OCHOB-
HBIE YacTH MAIlWHBI MPEACTaBISIIOT aOCONIOTHO >KECTKHE, HEeU3Me-
HSieMbIE TeJla, a €CJM MPHUHATH BO BHUMAaHHE yNPYroCTh 4acTe Ma-
IIMHBI ¥ paccMaTpUBaTh MX M3MEHEHHs (HOPMBI, MPOUCXOIAIINE OT
JIEHCTBHS CHJI BO BpEMs JBIDKEHHS, TO MAaIllMHA OKa)KEeTCS MMEIOIei
HE OJHY, a 3HAUUTEIbHOE YHCIIO cTeneHel cBoOoasl. [ToaTomy B Tex-
HUYECKON MEXaHMKE MPYXKHUHA, IPUMEHEHHAS B KOHCTPYKLUH, CUUTA-
ercs "nedexToM cucteMsl". MexaHUKH €10 IpeHebperaroT, 6oaTcs.

Bcewm u3BecTHO, 4TO cTpenbOe U3 MyLIKH MM BUHTOBKH COOTBET-
CTBYET sIBICHME OTKaTa WM OoTHadu. Ho, mpu BHUMATEIbHOM Ha-
OJro/IeHNH 3a STUMHU SIBICHUSAMH, W B CAMYIO CBETJIYIO TOJIOBY, HE
MIPUXOJIUT MBICIIb UCIIONB30BATh SBJIEHHE OTKATa JUIs B3JETA MyIIKH
XoTs1 OBl K obnakam. [TompoOyiiTe ncnoiabp30BaTh CTPENbOY U3 aBTO-
Marta AJsl MepeABHKEHNSI Ha KOHbKax IO JIbIY, MOJyuymiock? A Beab
MEX]Iy Maccoil MyJiu WK CHapsJa, MacCcoil cropaeMoro nopoxa, CKo-
POCTBIO MX BBIOpOCA U3 CTBOJA MOXXHO OOHApPYKUTHh HEIJIOXYIO KOP-
PENSIIMIO TI0 BEJIMYMHE C aHAIOTMYHBIMU NapaMeTpaMu 3alpaBiIcH-
HOM pakeTs! (001mas Macca, CKOPOCTh UCTEUEHHS U Macca CropaeMoro
TOIIMBA 3a BpeMs, paBHOE BpeMeHH BbicTpena). Koneuno, ects pas-
HUIIa, UCTEYEHUE CTPYH U3 AI03 PAKETHI IPOUCXOIUT HEMPEPHIBHO, HO
pakeTa He MMEeT TBEPIOW WIM a’pOJMHAMUYECKOH omopbl. Pakera
MIpU CTapTe UMEET OOJIBIIYIO MaccCy, MopsiAka Teicsun TOHH. U nanee,
0e3 a’poAMHAMHUYECKO MOAIIOPKH, paKeTa IBHXKETCS ¢ HapacTaHHUEM
CKOPOCTH, IIOJIarasicb Ha 3aKOH COXPAaHEHMS HMILYJIbCa, KOTOPOMY
HY’XKHO €€ He TOJIFKO TOJIKAaTh, HO €II€ U «ITOITUPATH.

OObIYHBINT BUHTOMOTOPHBIN caMOJET, Oiaromapsi a’poauHaMHUue-
ckoMmy 3QdexTy kKomreHcupyeT Bec. Pabora mpormennepa obecreun-
BaeT pas0er Ha BIETHOH 1moJIoce 10 Habopa CKOPOCTH, HEOOXOTUMO#
JUTSL TIOSIBJICHHS a’3poJMHAMH4YecKoro 3¢ dekra, JOCTaTOYHOTO s
B3n€ra camonéra. K aspoaunammueckomy 3¢pdekry mbl enié BepHEM-
cs1. Ho, ynpoménno, nponesep, 3arpedaeT BO3AyX, OTTAIKUBAET €T0
Ha3aj, ¥, TeM CaMbIM, OTTAJIKUBACTCS OT CIUIOLIHOM Cpelsl BO3LyXa,
TAHET cebs 1 Bech caMon€T Brepén. CoOCTBEHHO HUYErO TAUHCTBEH-
HOT'O, TaK, B NPUHIMIIE, MBI U CaMH IIaBacM B BOJEC U XOAUM IIO
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3emie. [IpaBna, oOpaTiM BHHMaHHe, IPH TUTABAHWN HAC YIIEPKUBACT

Ha MOBEPXHOCTH BOJBI HE TOJBKO BBHITAJIKUBAIOIIAs CHJA, a emé He-

KUi 2QQeKT, CBI3aHHBIM ¢ HAlIUM JABWXEHHUEM Brepén. boiee Ha-

TIISITHBIA TIpUMeEp, BOIHBIE JBDKH, 00 3ToM nanee. Ho, xak Obl TO HH

OBLTO, €CITi HET BO3MOXKHOCTH OTTOJIKHYTBCSI OT Yero-ITMO0 MacCHB-

HOTO U YIPYToro, 0COOCHHO TaK WM MHA4Ye CBSI3aHHOTO C 3eMJIEH, TO

CABHHYTHCS C MECTA CIOXKHO.

[TpuHIMT K€ peaKTUBHOTO JIBHKEHHS CBSI3BIBAIOT YMCTO C 3a-

KOHOM COXpaHEHHS HMMITyJIbca. A MMEHHO, SKOObI, KOTAa U3 Tena

Maccoid M BO BHEWIHIOO cpeny (B T.4. B IICTOTY) MPOU3BOIUTCS BbI-

Opoc BemecTBa Maccoit AM co cKOpocThio V — uMIyisc AM*V, To

TEJO TOJIy4aeT PaBHBIN MO BenumuuHe uMnyisc (M-AM)*AV | Ha-

MpaBJICHHBIA B 00paTHYIO OT BBIOpOca cTopoHy. To ecTh, Onaromaps

3TOMY HUMITYJbCY CKOPOCTb PaKeThl BO3pACTaeT Ha BenuuuHy AV, B

OTCYTCTBHE TpaBUTaLMU. Bpoze Obl BCE MPOCTO M MOHATHO, HO Belb

UMITYJIbC B (PU3HKE - 3TO MPOCTO BCIIOMOTaTeNbHOE MOHTHE, 00Jer-

qaroliee pacyETbl, UMITYJIEC U3MEPUTh HEBO3MOXKHO, H3MEPUTh MOXK-

HO TOJIBKO CHITY U BpeMs e€ JIeCTBUs, OHU pealbHbl. OOBIYHO THIIYT

M*Av = F*At, a nmpaBuwibHO, — Ha000poT F*At = m*Av. To ecTs, 10-

Jy4YUTh U3MEHEHUE CKOPOCTH TeJa MOXKHO TOJIBKO B CIydae MpoJ0JI-

KHUTEITFHOTO BO3/IEHCTBUS Ha Hero cwibl. Crjla IepBUYHA, HO OHA HE

MOJKET JeHCTBOBaTh B OAMHOUYKY. lIpyknHa — OOBEKT, ABISIOUIHICS
CHHOHHUMOM CHJIBI, 3TO IEMOHCTPHUPYET CIEAYIOMUI PUCYHOK.

[IpyxuHa He MOXeT OBITH CKaTa OJHOH

TobKO cwmioii F1, mpom3Bogumon maibieM,

j nbo sTa cuwia OyneT paBHa HYJIO JO TEX IOp,

[OKa BTOPOM KOHEIl MPYXHUHBI HE CTaHET OIH-

= > paThcsl Ha Kakoe-1100 HEeNmoBHKHOE (M JOC-

> tarouno maccuBHOe) Teno. M Tonpko Korma sra

Oropa TOSBUTCS, W BTOPOH KOHEI| MPYKUHBI

ynpércs B Heé, To, moJ| Bo3aekcTBrueM cuitbl T1

— TMoclaHHWKa cuibl F1, BO3HHKHET cuia mpo-

tuBoneiicteus F2, u ee mocmannmk 2, xorto-

pBIH, TpOIAs uyepe3 MpYyKUHY, OKaXKeT MpOTH-

F1

> BojIelicTBUE AeicTByomiel cuie F1, ato u mpu-
= g BEJIET K BOBHUKHOBEHHUIO B MPY)KUHE CHKATHS, €€
=1 =\ ynpyroi aeopmarum.
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Hedopmanmsa MoXeT BO3HUKHYTH JIMIIb IPU ICHCTBUM HA TEJIO
JIBYX BHEIIHHX cri. U TOJBKO MpW BOZHHKHOBEHHWH B Tenax Jedop-
MallM¥ OHU JIEMCTBYIOT HAa CONPHUKACAIOIINECS C HUMU TE€Ja C CUIIOH,
3aBHUCAIICH OT AeopMaIiy.

MBI 3HaeM, 9TO BCETO OJWH YENIOBEK, OMHUPAsCh C OAHOM CTO-
POHBI HOTaMU Ha 3€MJII0, 4 C IPYTrOd CTOPOHBI — LIECTOM, KOTOPBII
JIEPKUT B PyKax, B HaIPYKECHHYIO 0apiKy, MEIJICHHO, HO OTOJIBUTAET
e oT mpuyana. A BOT TaHKEp, U3 KOTOPOTO CaMOTEKOM He(Th HAET B
XpaHWIWINE, TEHICHIIMA yXoJa OT Ipuyana He oOHapyxkuBaeT. C
Y4ETOM H3JI0KEHHOI0 PUXOAUTCA KOHCTAaTHPOBATh, YTO TAaKOW BapH-
AHT Pa3BUTUS COOBITUH, IPH KOTOPOM CTPYsI Ta30B OKa3bIBAET CUJIO-
BOE JaBlIeHHE Ha PaKeTy, a cama O0paTHOTO CHIIOBOTO BO3JEHCTBHS
HE WUCIIBITHIBAET, MPEICTaBIseTCs HepealbHbIM. Ho 4TOObBI pazBuTHE
COOBITHI IIUIO TIO CLEHAPHIO, IIPEICTABICHHOMY Ha PHCYHKE, ra30Bas
CTpy$ AOJDKHA OBITH YIIPYTOW M cama Ha YTO-TO MacCHBHOE OIUPATh-
col.

B 50-x rogax mpouuioro Beka COBETCKHMI y4éHBIH PuUBKMHA, MpoO-
CTpenuBasl CTPYIO BOABI IyJIel JOKa3all, YTO BOAA B ATHX YCJIOBHUSX
JIEMOHCTPHPYET CBOMCTBa TBEpHOro Tema. CTpys pasneraeTrcs yrio-
BaTBIMHM OCKOJIKAMH, KOTOpBIE MIpaBJa OYeHb OBICTPO MpeoOpa3yroTcs
B oOTekaemble Karuid. [lonarato, mpu BBICOKMX CKOPOCTSX, OT CKOPO-
CTH 3BYKa M BBIIIE, U CTPYS raza Kak ObI 3peKTHpYyeT, 0OpeTaeT CBOM-
CTBa TBEPAOTO TeNa, a, 110 MPUHIUITY OTHOCUTENBHOCTH, M BO3IYX, B
KOTOPBIN Bpe3aeTrcsi CTpysl, TOXKe MPEACTaBIsIeTCs] (3TO BaKHO) TBEP-
IbIM OCHOBaHMeM (roMoctoM). Ecnu Bbl HIIEMHHTECH C BBICOTHI
TPEXMETPOBOTO TPaMIUIMHA O BOXY, TO yOEIWUTECh, YTO KHUIKOE H
TBEPOE — TOHATHA OTHOCUTENBHBIC, XHUIKAs BOJa MOXKET OBITH
BecbMa TBEpHOH. Jlamee ocMoTpuTe €mé pa3, NPUBEAEHHBIA BBIIIE
PUCYHOK C IPY>KHHOH, HA KOTOPYIO JaBUT MaJlell, TaM €CTh BCE LIS
MMOHUMaHUS 3PEKTUBHOTO MPUHLIMIIA PEAKTUBHOTO JIBMIKECHUS.

OO6pas3Ho roBopsi, nmpu OOJBIIOW CKOPOCTH HCTEYEHHUs Ia30B HX
CTPYIO MOKHO YNOJOOUTHh METAJUIMUYECKOMY NPYTY, TE€IECKOIMUYECKH
BBIPACTAIOIEMy M3 METAINIMYeCKOro MbejecTana (BO3ayxa), MOJHU-
MAaloIIeMy pakeTy BBEpX Kak MOJHUMAeTcd K NepeKiaJnuHe NMPBITyH
Ha wecre. [lanee, 0TOpOCHB IIECT, OH JETUT YK€ IO HHEPLIMU 10 Oa-
JINCTUYECKON TPaeKTOPHH.

N3BecTHO, YTO peakTHBHAs CTPYys M3 COIUIA PEAKTHBHOIO Camo-
JIETHOTO JIBUTATEJNI WM PAKEThl UMEET y3ibl sipkocTh. Ilpu pabote
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IBUraTesst Ha opcaxke 3a peakKTUBHBIM COIUIOM BO3HHKAaeT BHUAUMAs
CTpysl pacKaJEHHBIX a30B, UMEIOIAs XapaKTEPHYIO «II0JO0CATYIO»
CTPYKTYypY, TaKk Ha3biBaeMble Tucku Maxa. [TocmoTpute Ha doTorpa-
¢uro paboTel TypbopeakTrBHOrO mBurarens Pratt & Whitney J58
Ha ¢opcake, B peaKTUBHON CTpye OTUETIIMBO BUAHBI TUCKH Maxa.

Y 10BIETBOPUTEILHOTO OOBICHEHUS 3TOMY SIBICHHIO HET. Ho MBI
BIIPaBE MHTEPIPETHUPOBATH 3TO SIBJICHUE KaK MPOSBICHUE YIPYTOCTH
SPEKTHPOBABIIICH PEAKTUBHOW CTPYHM Ia30B, M MYyYHOCTU IUIOTHOCTH
3JIECh - 3TO KaK ObI BUTKHU CXKATOU MPYKUHBI, TOJyUYUBIICH MPOYHYIO
OIOpY Ha BO3AYX, IIPU YJIAPHOM BO3JeiicTBHU CTpyH Ha Hero. ony-
YUme UMRYALC CUNbL, OOCMAMOYHBLIL 071 UMEHEHUA O6UICEHUS,
MONHCHO MOIbKO 6 DoNee-MeHee 3AMKHYMOIL cucmeme.

BoT moueMy HeT BBICOKOTOPHBIX CTAPTOB, MM CTAPTOB C BBEICOKO
JETSIMINX CaMOJETOB, HET U PEAKTUBHBIX CaMOJIETOB, JICTAIOIINX BBI-
me 30 kM. HUKTO He X04YeT TepsATh Onopy, B pa3MeH Ha yMCHbBIIICHHE
COMPOTHUBJICHHS Bo3ayxa. Hao0opoT, cTapThl MBITAIOTCS pacnoiarath
ONMKe K SKBAaTOPHAIBHOW 30HE, U HE M3-32 MH(DHUYSCKOW LIEHTPO-
OCXXKHOW CHIIBI, a MOTOMY 4YTO Ha 3KBaTope TiyOmHa aTtMocdepsl
0oJbllIe, YeM B HAIINX MIHPOTaX.

A MOXeT JIi pakeTa Ha0HpaTh CKOPOCTh B OE3BO3IYIIHOM MPO-
CTpaHCTBE, TJI€ CTPYye T'a30B HE HA YTO ONMHUpAThCA? YBEpeH, HeT. A
KaKOBBI (DAKTHI — IEMOHCTPUPYIOT CIIETyoIue GoTo.
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MV}E/EXPLO E EVERYTHING BUT SRACE!

-

AHanu3 TpaeKTOpWi MABIKEHHS BCEX BBIMYIICHHBIX, SKOOBI B
«KOCMOC», PaKeT TOKA3bIBAET, YTO PAKETHI MOCJIE HEIOJTOTO MOoJETa
BEPTUKAJILHO BBEPX, PA3BOPAYMBAIOTCS M MPOJOJDKAIOT MOJET TOUHO
TaK >Ke, KaKk CaMOJIEThI, MapajljieIbHO 3eMJIC, a HE BEPTUKAJIBHO B
KOCMOC, Kak HaMm roBopsT. [loxosxke, pakeTsl B KOCMOC HE JIETaIOT.

Xopormast TUIIOTe3a BCET/Ia BBIXOIUT 32 Mpeneisl (GakToB, MOCTy-
JKUBIIMX OCHOBOM s €€ mocTtpoeHus. M Hamia runoresa Ha 3TO CHo-
coOHa.

B kxakoit MOMEHT BO3HUKACT OTAada P BEICTpene U3 pyxkbs? [lo-
CJIeTHUE HCCIeI0OBaHMs MOKa3bIBAIOT, YTO YXKe MOCJIe BbUIeTa MyJIH U3
ctBoja. To ecTh, TYT «TBEpAAs» CTPYS MOPOXOBHIX [A30B — 3TO UYTO-TO
BpOJIe OMITBAPIAHOTO KM, KOTOPHIH OOJBINON CHIION OBET B MyJIIO, OT-
npaBisis e€ B 1enb. He Oyap cTpys «TBEPIOI», OHA HE MOTJia ObI TOJI-
KaTh TBEpAOE Teno. [IoHATHO, KUH-CTpys OmMpaeTcs Ha KOHEI CTBO-
J1a, ¥ 3TO MPOSBIsAETCS B popMe oTAaqdu. A 3BYK OT BBICTpesia 00pasy-
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eTcsi B PE3YJbTaTe «TPELIMHbI» B OTHOCUTENBHO TBEPIOM BO3IyXE,
3aTATUBaHME ATOM TPEIIWHBI, aHAJOT B3phIBa BaKyyMHOI G0MOBI, mO-
POXKIAaeT yIapHYyIO BOJHY.

He Bce 3Ha0T, 4T0 pacuéTHble METOABI Ha 0aze MaTeMaTHue-
CKUX MoOJleNell a’dpOANHAMUKH HE HaXOIAT NMPUYHH IS MOJETa He
TOJIBKO y MAiCKOTO KyKa, HO Uil OOBIYHOTO camoiiéra. DopMyisl,
tuna Gopmyiisl JKyKoBCKOTO0, ¢ TpyAOM «BHITATHBaOT» 10% HEeobxo-
JUMOM MOABEMHOM cuiIbl. IIOHSITHO, OHU K€ HE YYUTHIBAIOT, YTO pa-
30THABIIHUIICS Ha B3NETHOHN MMOJIOCE 0 OOIBIION CKOPOCTH CaMOJET,
Janblle MEePUOTUYECKH yIapsaeTcss 0 «TBEPABINA, HO YNpyTuil» BO3-
IyX, ¥ TTOJCKOKaMH (TIPBDKKaMH) — Kak 110 JISCTHHUIIE — 3a0upaeTcs Ha
BBICOTY MAarucTpaibHOTO Kypca. Bot HouHas ¢oTorpadust Tpaekro-
PUH B3JIETAIOLIET0 CaMoJIETa, ciie]l OOPTOBBIX OTHEH.

CxeMaTh4ecKu TPacKTOpHs B3JIETa caMOJIETa, YCTAHOBKHU €T0 Ha
KYpC ¥ CJIEJIOBAHKE TI0 KYPCY MOXKET OBITh MPEICTABIICHA CIIETYFO-
UM 00pa3oMm.

ILoxéT

Baner v____—-\/

OCHOBHO# CTHJIb MarucTpajbHOTO IBIKCHHS caMonéra — Oat-
TepdIIsid, TOIIOK — CKOJBKEHHUE 110 MHepLuH, U T.0. KpacHbIMH 1H-
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HUSMHU BBIJICICHBl 30HBI OTTAJIKMBAHHUA caMOJIETa OT Bo3mayxa. Ha
0OJIBIIION BBICOTE IS ACCAKUPOB ITH MPBIKKH HE3aMETHBI, TIPO He-
YAa4HBINA TPBDKOK TOBOPSAT KaK O MPOBAJIC B HEKYIO BO3AYIIHYIO SIMY.
SlcHO, 4TO caMOIET — 3TO HE AUPHKAOIb, M TIPH OOJBIION CKOPO-
CTH OH KaK OBl CKOJB3HUT IO TIOBEPXHOCTH «TBEPIOTO W YIIPYTOTO
BO3ayXa», KaK 4YCJIOBCK CKOJIb3UT IO MOBEPXHOCTHU BOABLI HA BOJHBIX
nmepkax. COBETYH TOHAONIOATh 38 TeM, KaK CIIOPTCMEHBI KaTaroTCs
Ha BOAHBIX JIbDKaX, TaM HE BCE

TaK JMHEHHO U TIPOCTO.
—~ \\-.'1/\’ /‘} - Bo3MOkHO, KpBUTBS H
\".-"'-; i')}‘/ Y. XBOCTOBOE OINEPEHUE y COBpE-
MEHHOTO caMol€Ta CiyXaT B
OoJiblIel CTENEHW Ui YIpaB-
JICHWsI TAaKUMHU XapaKTePUCTH-
KaMHn ABUXXCHUS JICTATCIBHOI'O
amnmapara Kak KpeH, TaHrax,

pBICKaHUE.

\/ He cnyuwaiiHo cKo-
pocTh camoi€Ta BEIMYMHA WH-
TEepecHasi, U pa3Has, CXOIy He
BCEM TIOHATHAS, ¥ OHA HE OJ[HA, & TPH CIIEAYIOIIHE:

- UCTHHHasg Bo3aymHas ckopocTh (TAS), nelicTBuTenbHas
CKOpPOCTh, C KOTOpoil JIA IBMIKETCS OTHOCHUTENBHO OKpPY’KAIOLIETO
BO3/yXa 3a CU€T CHJIBI TATH JABHTaTelsi. BekTop ckopoctu B o0miem
cydyae HE COBMAJAeT ¢ MpoaoiapHON ockio JIA. Ha ero oTkiioHeHue
BIIMSIFOT YTOJI aTaku U cKoibicenue JIA;

-ckopocth 1o mpudopy (IAS), ckopocTh, KOTOPYIO TOKa3bI-
BaeT NMpuOOop, M3MEPSIONINA BO3AYIIHYIO CKOpocTh. Ha moboi BrIco-
T€ 3Ta BEJIMYMHA OJIHO3HAYHO XapaKTepHu3yeT HEeCyIlue CBOHCTBa
TUTaHepa B IaHHBIA MOMEHT. 3HaueHHe MPUOOPHOI CKOPOCTH MUCTIOTb-
3yeTcsi Ipu NWIOTUPOBaHUH JIA;

- ckopocTh myTeBas (GS), ckopocTh JIA OTHOCUTETHHO 3eM-
7M. 3aBUCUT OT BO3JYIIHOW CKOPOCTH, CKOPOCTU U HAaIlpaBIIEHUS BET-
pa. 3HaueHHe PACCUUTHIBACTCS WIIM U3MEPSAETCS MPH MTOMOIIH TEXHHU-
YECKUX CPEICTB CaMOJIETOBOXAEHUS. lcrmonp3yercss mpu pemeHnu
HaBUTALIMOHHBIX 3ajad. Jlanee ciegyer moyueHHe K MPUIIOKEHUIO,
noy4yenuit MHoOro B «Havanax» HproToHa, mocnemayem ero mpuMepy.
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IHoyuyenue

Kak ckazaHo BbIlIe, IPUHIIUI PEAKTUBHOTO JBM)KEHUS, HAUH-
Has ¢ L{noMKOBCKOTO, CBA3BIBAIOT C 3aKOHOM COXPAaHEHHS WMITYJIbCA.
Ho, uutas onycel [{lnonkoBCcKOro, MOHMMAEIlb, OH HE 3HaJl, YTO 3aKOH
COXpaHEHUs UMITyJIbca MPUMEHHUM TOJIBKO K 3aMKHYTBIM CHCTEMaM, U
YTO UMIIYJIBC — 3TO He M*AV, a uMIyssc cuibl — F*At. mosTomy Ha-
WBHO, KaK COBPEMEHHBIN albT, — MPOKEKTHPOBAT OE30TIOPHUKH.

Wnen LlmonkoBckoro moaBepraimch OOCYKICHHUIO Ha CTpa-
HUIIaX TEXHUYECKOH MeYaTH; OHU KPUTUKOBAIHMCH MPodeccroHanaMu,
WHOTJA OCYXIaJiCh, HAIIPUMEP, CO CTOPOHBI HEMEIKOT0 WHXEeHepa
Jlagemana. Crates Jlagemana, B KOTOpO# OH, MEXIY MIPOYNM, CIEIIA
psin 3aMevaHuii 1 1o mooay padotsl L{nonkosckoro «MccnenoBanne
MHUPOBBIX MPOCTPAHCTB PEAKTUBHBIMHU Ipubopamm», K., 1926, Boi3Ba-
na Bo3paxkeHue L[momKoBCKOro, KOTOpoe M OBUIO OMYOIMKOBAHO UM
COBMecCTHO ¢ paboroil «Kocmuueckas pakera. OnbITHAs TOATOTOBKAY,
K., 1927. BoT kak npencTaBw CBOM NEPEKUBAHUSA 110 TOBOAY KPUTH-
yeckux 3ameuyaHudl Koncrantun Onyapnosuu; «Kmo coenacumcs c
HeU38eCMHbIM YeN08EKOM, HANAOAowuM HA 0OWenpusHarHHble demo-
pumemul. Mol cniywaem ne mo, ymo muxo u 3a0deieHo, d Mo, 4mo
epemum 3a epanuyel. Kpumuxosamu dice u pazoupamos cpemsujee 8
neyamu Mol He 8 CUiax. /[is 3moeo Hys’CHO ObiMb 2eHUANbHBIM, d Mbl
modu 3aypaousie. M umo epemum! [ pemum agmopumem, KOmMopomy
NO360A510M OUUOANBCA U BPAMb, 2PeMUM 8CAKUL, UMEIOWUL C853U 8
Cuy poocmea, Kanumaiud, Hacieocmeenno2o moeyujecmead. Croavko
HEeBO3MOJCHOU HenyxXu neuamanocs U celyac neyamaemcs 8 HCypHa-
aax. Omo omuacmu Xopouto: i0x#Cb nadaem cama cobou u He ciedy-
em npensmcmeosams pacnpocmparenuro uoeil. Ho nexopowo, umo
npago 20110ca umerom MmobKo CUIbHblE Wil YCMAHOBUBUUUECS A8MO-
pumemul U OunioMuposantvie yyervle. OCMalbHbIX OHU dce 0aeam,
kak kacmay. llpocto «unay fApocnaBHbl», OeaHBIN anbT!

HoBpif B3I Ha CymIHOCTH M BO3MOXHOCTH PEaKTHBHOTO
JBIOKEHHUS ObUT pa3MeléH MHOW Ha HECKOJBKUX MHTEPHET-pecypcax,
OJIHAKO MHOTHE YHTATeIN HE CMOIIIM NMPUHATH MO0 KoHuenuuto. [To-
MBITAIOCh MPUBECTH WX K UCTHHE C MOMOIIBIO MIKOJHHOTO y4eOHHMKA
¢bm3uku JlanmcOepra.
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§ 184, Peaxkuus asuxymefics KHAKOCTH H €€ HCNOAL3OBAMMHE.
[TooHuM HA CTOJ COTHYTYIO MTOA NPAMBIM YIIOM CICKARHHYIO
TpyGKy, COCAMHEHHYIO pe3nnoBoit TPyOKoit ¢ BORONPOBOAOM
(puc. 318). Ilpu ucreuenuu Boan TpyGKy Gyjer orGpacusars

. Yy
2N
e —
..... S—t
— |
I
N
do
¢t
Puc. 318. MNpu orxpusannu xpana Puc. 319, Tlpu n3sescuny nanpew-
MIOTHYTAR TPYGKI HauWNacT ApH- ACHNR TCUCHUA BOAN KA TPYOy
FATHEH NO HANPABICHIO CTPEIKI ACACTBYCT CHIa peaXItIN CTPYM
sozn F

8 nanpaBJjenHe crpenku. Jlna oGBACHEHHA STOrO onmra pac-
CMOTPHM CHJIH, ACHCTBYIOUME CO CTOPOHBI NPOTEKAILEH MHKHjl-
KOCTH Ha B30THYTYI0 TpYOKY. [TycTh RuAKOCTh BXOAHT B TPYOKY
€O CKOPOCTHIO T, (puc. 319) 1 BHIXOAKT U3 TPYOKH CO CKOPOCTHIO
©;. Jlonycrum ans npocrorhl pacyera, 4ro TpyGka umeer
NOBCIOAY OAHO M TO JKe ceueHue.
B rakom cayuae cxkopoctH ©, M U
110 MOAYJUO pasBHbl, HO HANPaBACHUA
HX pasaudnbt. Caejosaresnbo, CKo-
pocTh moayuaer npupauenve Ag==
= Qy—0,. IT0 03HAYACT, HTO NpH

TeYCHHUM MO H30THYTOMN TPYOKe Xiua-
KOCTh HCObITHBaer yCrkopeuue, Cpej-

HEe 3HayeHue KOTOPOro HanpaeieHo
©)  Baoab sekropa Av. Yckopenue co-
Y ofwaercs XUAKOCTH CHJAAMH, C KOTO-
PHMH CTeHKH TPYOKH JefiCTByOT Ha
Puc. 320. Bexepko spaa- HHAKOCT b, r!o rpetbemy 3akony Helo-
ercq B cTopony, oGpamiyio TOH@ Ha TPYGKY CO CTOPOHBL KMl
HANpaBACHWIO  BuTekamms  KOCTH AeACTBYeT CWja NpoTHBOjei-
cTpyn creun F, nanpabaennan npoTHBONO-
N0XKHO BeKkTopy AD. D1y CcHAY MM
Oyaem Ha3bBaTh CHAON peakuuu CTpyH *uakoctd. B onucan-
HOM ONbITe MPYOKA OMKAOHAEMCA 8 CMOPONY CUAOR  peaKyut
cmpyu.

IMonBepraem OecnpuCTpacTHOMY aHANIM3y CkaszaHHoe JlaHj-
cOeprom, 4toObl Pa3o0JIaYMTh €r0 Tam, TJe OH BBOAMT YUTATENs B
3a0y’K/ICHUE, TOJAMEHSISI I0Ka3aTeIbCTBO BHYIICHHEM. Bo-mepBbIX, ¢
OJTHOW CTOPOHBI OH MPABUJIBHO MOKA3bIBACT, YTO BBITCKAIOIIAS CTPYSI
co31aéT CHWIIOBOM 3(PQeKT Torma, Korma ynupaercs (OmupaeTcs) Ha
MIPETATCTBUE — U3THO B TPYOKe, HO, C IPYTOil CTOPOHBI, KaMyprupyeT
3TO O0OCTOSTEIHCTBO MYCTHIMH PA3rOBOPaMHU O CKOPOCTSX M yCKOpe-
HUU, TOJMCHSICT IPUYNHY CIIeICTBUEM. Bo-BTOpHIX, Ha puc.319 mpa-
BUJILHO TMOKA3aHO HampaBlieHUE NEHCTBUS CUIIBI, a Ha puc.318 — mof-
JIOT, CTpeNiKa YKa3bIBacT HAIpaBJICHUE JBIKCHUS TPYOKH OTIMYHOE
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OT HamnpaBJIEHUs JEHCTBYIOUIEH CUIIBI, OT TOrO HalpaBJIEHUs, KOTOPOE
mokaszano Ha puc.319, To ecTh MOKa3aHO HAmpaBlIeHHUE, OPUEHTHPO-
BaHHOE Ha (POPMHPOBAHHE JIOKHOTO MPEACTABICHHUS O PEaKTHBHOM
IBKEeHUU. Eciy OBl B pealbHOCTH MPOHMCXOUIIO TaK, KaK IMOKa3aHO
Ha puc.318, To HM OAMH MOKAPHHUK HE MOT OBl yAEp)KaTh LUIAHT B Py-
Kax, a gepxar. Jlas mposiBIeHUS NEHCTBUS CUJIbI, ¢l1ab0 3PEKTHPO-
BaHHOH cTpye, HyXeH ymnop, Xota Obl B ¢popme u3runda. OnHako 4yu-
TaeM Janee.

Ha puc. 331 nokaszana mexaHHuecKas MOfE/b, MJTIOCTPH-
pylomas npuHOHN AeficTBHA pakethl. [lpykuna, cranyras
HUTKOH, BJIOKeHa B paMKy. IIpyKuHa urpaetr poiib NOPOXoBOre
sapsina. [lepexikeM HHTKy;, 3TO COOTBeTCTBYeT CrOPaHMIO

1

Puc. 330. Yerpofietso mo- Pre. 331, [Ilpyxkuunaa sogeas pas
POXOBOH pakeThl KEThI

nopoxa. [IpyxKuua, pacnpAaMIssach, OKaXeT JaBJeHHe Ha pam-
Ky («peakn#s nopoXoOBbiX ra3op») H BLUIETHT M3 PaMKH NoJoGHO
TOMY, KaK BBIIETAlOT MOPOXOBbie ra3bl H3 OTBEPCTHA PaKeTH.
Pamka e, urpaiomas polb Kopmnyca pakersl, HOJYYHT CKo-
pocTb B NPOTHBONOJOXKHOM Hamnpas/eHHu.

Panyert, uto JlanacOepr TonkyeT paboTy peaKTUBHOTO JBUTaA-
TeJs C IOMOUIBIO NMPYXUHBL Ipuuém Npy>KUHBI, HU HAa 9TO HE OIH-
patorieiics ¢ Apyroro KoHua. Bo3aMoxHO, ecly clienars paMKy U3 Ie-
HOIUTACTa, a MPY)KUHY M3 TSHKENON CTaJbHOM NMPOBOJIOKH, TO PaMKa,
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[OCJIe MEPEXHUraHnusl HUTKM M CJIeTKa CIABMHETCS C MECTa, TaK Kak
MIPYKHHA, PACIPIMIISACH, TIOYTH Cpa3y MOTEpsieT KOHTAKT C paMKoii,
MPOCTO YJIETHT BIPABO 3aJ0JIT0 A0 TOTO, KOT/Aa OHA OyJIET MOTHOCTHIO
paxxaTa. Bpems CHIOBOrO KOHTaKTa MPY>KUHBI C PAMKOH B OTCYTCT-
BHE OMOpHI crpasa, At ~ 0, a, clIe1oBaTeNIbHO, K HYJI0 YCTPEMHUTCS H
umnyisc F*At, nomyuyeHHbII paMKoOii.

[TocMoTpuTe Ha cleayromuil pUCYHOK U3 yuyeOHuKa Hemua P.
B. ITons.

-
X

Puc. 97. K 3axony coxpanenus
HMILYAbCa. ‘Iewmﬂ\ yCKOpAET cnoe &
ABMAKCHHE NO TCACKEEC M cooburaer
npy STOM TeJACKKe HMIYARC nNpo-
THBOMOJIOKHOIO l!.l!lp.ll!.‘t‘llll".
Konedno, korja Tenexka ommupaercss Ha 3€MITIO, 9e€JI0BEK MO-
JKET YIEPEThCs B TEICIKKY U OOMECHSITHCS ¢ HEH MOMEHTOM MMITYJIbCA,
a eCIM y TENIeXKKU OIMOphl Ha 3emiio HeT? B mpaBoit wacTu pucyHka
n300pakE€HbI YeoBeK (B ckadaHape, nOO OH 3a mpeaenamu atMocde-
pBI) U TEJeKKa Ha KOTOPOH OH PACIIONOXKEH, MyCTh OHU HAaXOJSATCS B
COCTOSIHMHM CBOOOMHOTO majeHus. Torjga, mpu MayeHIIel MOIbITKE
YeJI0BEKA MOLIEBETUTHCS, TENEKKa YHIET HaBCEerAa U3-1I01 €ro HOT, U
MPaKTUICCKN 3HAYUMBIH 0OMEH MOMEHTOM UMITYJIbCA HE COCTOUTCHL.
Jaiiee unér BooOIe oopaserr cinoBodayaus. CTE0, 3amarommii
BEKTOp BOCIIPHUATHS WH(POPMAIIMK B HANIPABJIICHUU «3aBEJCHHS 3a KO-
psary». TyT u HeBemomasi eIMHHLIA BPEMEHHU, U HEBEIOMO IMOYEMY
«IOJDKHA» W TIPOYHE CPEICTBA MOJMEHBI JOKA3aTeIhCTBA BHYIIICHU-
eMm.
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Hafinem cuay peakuuy BuiTeKawoinefi crpys rasa, T. e,
CHAY TAIMM PeakTHBHOro apurateas. [lycrs crpys rasa yHoout
U3 paKeTH 3a HHHILY Bpemenn Maccy, pasuyio p. [lo cropanus
9Ta Macca UMeaa Ty Xe CKopocTh ¥, STO ¥ pakera, H ofnanana
umnyancom o, Ecam ckopocrh rasa B CTpye OTHOCHTEALHO
3emay pasHa O, TO ra3, BuOPOWEHHNHA H3 PaKeThi B €AHHH-
uy Bpesens, OGNAajaeT HMNYJAbLCOM MO, CreroBarenbuo,
OpHpAleHUe HMNYAbCA, KOTOPOE HOAYYAeT Macca W, PaBHo

363

W (Dpy—0)=pn, r1e @ — CKOPOCTh BhITEKAIOWeNR CTPYH
OTHOCHTEJNBHO KOPNyca paKersl,

Jlas Toro 4roGbt COOGUHTS ra3y TAKOE NpHPalenHe HMnyahe
Ca 3a CAMHHILY BPEMEHH, PAKEeTa NO/IKHA JelCTBOBAThH Ha ra3 ¢
cijoit F'=pg. JlefictBuTebHO, cOr1acHo dopMmyae (49.2)
npipalleHHe HMNVAbCA Teqa 3a e/HKHILY BPEMEeHH PaBHO aeH-
CTBYIOULCH Ha TN CHAC. 110 TPETheMy 3aKonY HBIOTORA CTPYA
mﬂy ¢ cunoft F=—F'=—pu. Tarum
00pa3oM, CHIA PeakumH CTPYH, T. €. CiAa TATH PeaKTHBHOIC
mBitrateas, pasia —p#. HanomumuM, 4ro p — macca rasa,
ELITEKAIOWEro H3 KOPMYyta paKkerhl B €AHHULY BpeMenH, g=
=0 ,y— U — CKOPOCTh  CTPYH OTHOCHTEIBHO paKerbl. Ira
CKOPOCTb HANpasaeHa MPOTHBOMOIOKHO HANPaBACHWIO, B KO-
TOPOM JAETHT pakera; cuaa F=-—p# wanpasaena B Ty cropo-
HY, KYja JeriT paxera.

Ho, Bo-nepBbIX, OpOCTO OTAEIEHUE OT Tella HEKOM €ro 4yacTu
IpU CBOOOJHOM (MHEPITMOHHOM) ABM)KCHHUH WJIH MPU CBOOOIHOM Tia-
JCHUU HUKAK HE BJMACT HA XapaKTEp I[aJ'II:HeﬁHIeFO €ro ABHKCHUA.
[TpumeHnTENBEHO K CBOOOAHOMY HaACHUIO 3TO JoKasad emé [ anued,
a K MHEPIMOHHOMY — DWHINTEHH, IPUHIIUI SKBUBAJICHTHOCTH TPaBH-
TAI[MOHHOM U MHEPIMOHHON Macc. TolbKo B MOTOBOpPKe, «0aba ¢ BO-
3y, KOObIIE JIerye», BO3MOXKHO, U Jierye. Ho, B ganHOM ciyyae, 6aba —
HE 0I10pa, ecii KOObLIa MOTEPSIET OTopY, JIerde eif He CTaHeT.
PaccMoTpumM monxos K peakTHBHOMY JIBIDKEHHIO B TEPMHHAX
«peTreHepaTUBHBINY) U «JIeTeHePaTUBHBINY, B3SITHIX U3 KOMMYHHKALIU-
OHHOM MHKEHEPHUHU.
PerenepatuBHbIil KOHTYp (MM "TIOPOYHBIA" KPyr) — 3TO IEMb
MEPEMEHHBIX CJICAYIOMETO OOIIEro BHAA: YBEITHUYCHHE A BBI3BIBACT
yBenuueHne B, yBenuuenue B Be3piBaeT yBenmuyenue C, u, B KOHIE
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KOHIIOB, yBeaudeHue N BbI3bIBaeT yBenuueHue A. Ecnu  Takas cuc-
TeMa cHaOXeHa HeOOXOTUMBIMU UCTOYHMKAMH SHEPTUH, W BHELIHHE
(axTOopbI el 3TO MO3BOJIAIOT, TO OHA OyAeT paboTaTh ¢ Bce OonbLIeH
1 OOJBIEH CKOPOCTHIO MIIM HHTCHCHBHOCTHIO. B Mexannke HrroToHa
3TOT KOHTYP BO3HHKAeT IPU PABHOYCKOPEHHOM IBI)KEHHH Tela Io-
CTOSAHHOM Maccwl. B camom fnene, yckopsemoe Teno A HapaliuBaeT
CKOPOCTh JIBHXKCHHS W, CJIEJIOBATEIHHO, HICTOYHUKY CHIIBI - Telly B -
JUTSL COXpPaHEHUS TPUKIIAJIBIBAEMOTO K Telly A yCHIIHUS MPUXOAUTCS H
caMOMy HapalMBaTh CKOPOCTb, YCKOPATHCS, JOTOHSS (TIEpEeroHss)
teno A. EcrtecTBeHHO, U1l yCKOpeHUs Tena B JOIKHO CyIecTBOBaTh
yckopstomee ero teno C. M tak mamee, 10 OeCKOHEYHOCTH. Pazyme-
€TCsl, 371eCh MBI IMEEM JIeJI0 ¢ (PU3NIECKH HEBO3ZMOYKHBIM IPOIIECCOM,
a ¢popmyne F = m * a 00s13aHbI IPUCBOUTH /Ier€HEPATUBHBIN CTATYC
B OYKBaJILHOM CMBICIIC 3TOTO CJ0Ba. PeanbHO, yCKOpEeHUE He MOXKET
OBITH TPOIOIKUTETHHBIM.

OkoHUYaTeNnbHbIN BBIBOJ. M3MeHeHne XapakTepa IBUKEHHS
BEIIIECTBEHHOTO TeJa, B OTCYTCTBHE OMOPBHI — HEBO3MOXKHO, IMPUUEM,
KaK ¢ BEIOPOCOM BelecTBa B MyCTOTY, Tak U 0e3 BRIOpOCa.

Ho oxoHuartenbHbI BBIBOJ, HE €CTh OKOHYATEIbHBINA MPUTO-
BOop. Beerna Hy)XHO OCTaBIATH HAJEXIy XOThb B UEM-TO, aIUyLIUM
qyJieC ¥ CIaBbl. YMEPEHHBIX IMpelCTaBUTENeH albTepHaTUBHOW HaYy-
KM, KpOME TOHCKa croco0a co3maHus Oe30TOpPHHUKOB, IpeciemyeT
MaHHaKalbHas MJes MOJIydeHHus crocoda JocTymna K T.H. CBOOOIHOM
sHepruu. B dacTHOCTH, cmoco0a co3iaHusi HEKOMIICHCHPOBaHHOM
CHWJIBI, JIGMCTBYIOIIEH CO CTOPOHBI OKPY)KAMOIIEH cpelbl Ha MaTepu-
anbHbIN 00BeKT. Yero-To mogo0Horo cuiie Apxumesa, HO JIeUCTBYIO-
mel ¢ moboil TpeOGyeMold MHTEHCHBHOCTHIO B HPOM3BOJIBHOM Ha-
npasnennn. Bee xe Bunenmn HJIO B danTacTrueckux ¢uiapbmax M Ha
REN-TV. Muorum m3Becten 3ddexr buddensaa-bpayna, «ieraro-
mui KoHaeHcaTop». [lo MOMM CBeIEHHUSIM, U Ha CaMOM Jielie, «Jle-
tatorie Tapenku» (HJIO) mamsiMu cepusiMi JaBHO BBITyCKAIOTCS Ha
[TaBnogapckoM TpakTOpHOM 3aBoA€ (X MOABEMHBIX MamuH). YTo
OHU cO00# TIPEICTABIAIOT, HE CKaXKy, BOGHHAsS TaifHa, CIENIal0 TOIBKO
Hamék. [lomHuTE paszroBopsl 00 MOHHBIX nBuratensx? IlocmoTrpute
Ha PUCYHKH.
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Puc. 1 Puic. 2 " Puc. 3

[Inamst cBeun mpencTaBisieT coOOM IMIa3My, YTO JOKa3bIBaeT
3JIEKTpOCTaTHUYecKass MalinHa Ha puc.l. 3apsg 3eMiu «IOJ0XKUTENb-
HEI», moTeHnuan ~ 127 BoasT Ha meTp. [lnams cBeun mpencraBisieT
co00i1 IIa3My, COCTOAIIYIO W3 MOJIOKUTEJBHBIX HOHOB, [loaTBep-
XKJIGHUEM 3TOTO CIYXKHUT (popma TuraMeHu cBedu (pHC.2), U UMEHHO
ITO3TOMY OHO «OTTAJIKUBACTCS» OT TMOJIOKHUTEIHLHO 3apsHKCHHOU 3eM-
su. Ha puc. 3, Ha 6a3e Tol e CBeuH, MMOKa3aHa Kak Obl pakera C MOH-
HBIM JIBUTaTeJIeM, HEKOMIICHCUPOBAaHHAs CUJIa BO3HUKAET 3/IECh B pe-
3yJbTaTe B3AaMMOJICHCTBHUS TIOJIOKUTEIHHO 3apPsDKCHHON 36MIIM C  T10-
JIOKUTEIBHO 3apSYKEHHOU CTPYEN pacKal€HHBIX ra30B, BbUIETAIOIINX
W3 pakeThl, MO CyTH, muazMouaoM. Ho rae HaxonsTcs oTpULIaTeb-
HbIE 3apsAJbl, HA KOTOPBIE 3aMBIKAIOTCS CHJIOBbIE JTUHUU, UCXOSAIIUE
W3 TIOJIOXKUTENBHBIX 3apsAfoB 3emin U miasmel? Ha «HeGecHOM cBO-
ne»? BoT BhIIIE 3TOT0 «OTPULIATEIBHOT0» MECTa pakeTa ¢ MOHHBIM
JIBUTaTEJEM YK€ YCKOPSITHCS HE CMOXKET. XOTS MOAHITHCS MOXKET, 110
WHEPITUH, B Mpeaenax OaTUCTHICCKOW TPACKTOPHUH, a OIYCTUBIIUCH
B atMoc(epy, CHOBa BKIIIOYUTH JIBUTATEIb U MOJIPHITHYTh MOBBIIIIE,
Y Tak J0 BBIXOJia HA OPOUTY. A BOT BEPHYTHCS C OPOUTHI Ha 3EMIIIO
MIPaKTUYIECKUA HEBO3MOXHO. TaM aTMocdephl HeT.

ITonnMaro, BO3HUKHYT BOMPOCHL, a KaK >X€ CIIYTHHUKOBAas
cBs13p? HaBuranust GPS u npouune dyaecHsle MpUMETHI HAIIETO Pago-
cTHOro Hacrosimero? OTBeYar, KOCMOHABTHKA K 3TUM JTOCTHKEHUSIM
HE MMeeT HUKAaKOTO OTHOIIeHHS, ISl 3TOTO HCIONb3yloTCs Oolee pe-
aJbHBIC U €CTECTBEHHBIC TEXHUUYECKHE perieHus. CMOTpUTE CIIeTyI0-
LIUE NaJie€ PUCYHKH.
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BricoTHas TelexoMMYHHKannoHHasA maatdopma «bepryT»

XapaxTepHCTHRHN BHICOTHOTO anpmaadan «bepry»

Odnexn odozousn

danua

Max. Juamerp

Max. Mourocts asuratens

[poneaxepn

Exexnesuniii cpexsumit suepropecype
Moxesmazmarpysxa

Buepropecypc 211 00eCew e MM TOTESHOM HATPYV IR
Mromazs coanennux Satapedt

Eumocts TonaneNo-sHepreTHyecinx sxenentos (CWR)
Bec TONITANBHO-IHEPrOeMIIMX JTEMEHTOS

OSmee suepromorpedaense 311 14-92COZ0ro MOTETa OPH MOMINOCTH
aHeprosazpaz 300xBr

Padogazzuicora

TpozoauTeIdHOCTE NOTETA

OSuruit sec

Max. setep npu sanycxe mEaprozxe

500 000 xyS
290 u
S8m
7*80 xBr

7*3.z0nacraae (ImareTpOM

no 7 )
300 xBz
1000 &=
10 xBr
110002 u
025xBryxr
16800 »r
4200xBr g
20
6 ec.

42000 xr

Swg

Padoraa Ha ericoTe 20 KM, TeTeKOMMVHHKAUHOHHAA Ni1aTdopMa «BepKyT» MOKET B TedeHHe
6 MecAes B 0eCIHIOTHOM PeAHMe OCVINECTEIATh BEICOKOKAMECTBEHHYIO NepeJavy CHIHAIA,

o0ecre¥HBad MNepeJavy curxaia Ha mromaxn ot 200 000 0 500 000 xe. xar

ITons3oBarensiMm  MHTEpHETA

peHyuu.

HYHBI

1 MOOHMIIBHOCTD,
Y IIMPOKOMOJIOCHBIA JIOCTYT, W OOJNBIIONW CIEKTp (PyHKIMOHAIBHBIX
MPWIOKEHHUH. PelieHuss Ha OCHOBE OECIPOBOIHBIX CHUCTEM JOCTYyIa
k Bcemupnoti [laytuHe momy4aroT Bce Ooblliee paclpoCTpaHCHUE.
U 3neck co3manne nHGPaCTpyKTYphl OECIIPOBOIHONM CBSA3H HA OCHOBE
cTpaTtocepHBIX TUPHKAOETBHBIX TIATPOPM HAXOOUMCS 6HE KOHKY-
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CTpaToc{epHbIe (eCIIUIOTHBIE AYPOCTATHBIE
TeJIeK OMMYHHK AIIHOHHBIe IIAT{opMbI «BepkyD» B padoTe

Bpuranckas ¢upma ATG emé B oxTsi6pe 2002 r., 3asBuia,
gyto QuoT u3 19 gupmxkadieli cMOXeT He TOJIBKO IMOJHOCTBIO obecte-
9UTh PaboOTy ceTeidl MOOWIBHBIX Tele(OHOB, HO M PETPAHCIUPOBATH
CUTHAJIBI TEJEBUICHUS, UH(PPOBOTO paJaHOBEIaHUs, WHTECPHETA
u ciry’)k0 HaOmonenus s Bcelt bputanun. ATG npennaraer 3ame-
HUTH AUPHXKAOIAMHU 00CITyKHUBaIOIME MOOMIIBHBIE TeNle(OHBI pesiei-
HBIE MaUThl, KOTOPBIE CUUTAIOT OMACHBIMH JUIS 3I0POBbS U3-3a CO3/1a-
Bae€MOT'0 MU BBICOKOYACTOTHOTO U3JTy4YEHHUS.
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