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Ipeaucaosue

Bcecuiue HyKHO Ul TOTO, 4TOOBI OrpaHH-
4uTH BCeBeleHne. Sapper aude

IIpencraButenn MaTeMaTHYeCKOH (PU3MKM CO37AT HEMAJIO MaTe-
MaTHYEeCKHX Teopui rpaBuTanyi. OJHAKO HA OJIHA U3 3TUX TEOPHUH He
SIBIISIETCS TEXHOJIOTUYHOM, HE TPEAJIaraeT TEXHOJIOTUM HaJeNICHHUS Tell
TpaBUTalled WM, WHA4e TOBOPs, HE MNPEAaracT KOHCTPYKTHBHOTO
OIIpeeNICHNs TPaBUTALUH.

BenuunHa CUIIBI TATOTEHUS MEXKTy BEIECTBEHHBIMH TEIaMH, CO-
riracHo 3BT HproToHa, HE 3aBHCHT OT MX PU3NIECKUX U XUMHUICCKUX
CBOWCTB, OT UX ABIKEHHS OTHOCHTENBHO JAPYT Ipyra, OT CBOWCTB
Cpelbl, B KOTOPYIO MOMELIEHBI 3TH Tena. Kpome Toro, cuia — BEKTOD,
a ¢opmyna 3BT u HamEka Ha BeKTOp He nMeeT. To ecTh 3aKOH BCe-
MHUPHOTO TSATOTEHUS HE CBs3aH C KaKOW-TH00 (hU3NYECKOW CyIIHO-
CTbIO. SICHO, UTO «KBaJpaT pPacCTOSIHUS» HE MOXKET JIeHCTBOBAaTh. A
MOHATHE Macchl B pu3nke 0003HaYaeT CBOMCTBO BEIIECTBEHHOTO Teja
OBITb «MHEPTHBIM». 3HAYUT, OCHOBOIOJIATAFOIINA PUHLIUI ACHCTBUS
TpaBUTAIH HYXKHO MCKaTh B WHepuuu. bonpme nerae. Bexp, o6pas-
HO TOBODSI, HHEPIUS — IyIla ABIDKEHUS, 0e3 He€ NBIKEHHE HE TOIBKO
HEBO3MOXKHO, HO M HEMBICIAMO. JTOT (akT 3eHOH U TPOJAEMOHCTPH-
poBa B CBOEH amopuwu 00 AXWIIece W depernaxe, TJie CO3HATEIHHO
BBIBEJI MHEPLHUIO «3a CKOOKM» CBOMX JIOTMYECKUX MHCHHYyauui. J{ns
MIOHUMAaHUs, B KAKOM CMBICIIE 3/1€Ch yIOTPeOIEHO CIIOBO IyIla, yMe-
CTHO ymoMsiHyTh ¢unocoda I pucopus Crosopody (1722—1794), ro-
BOPUBILIETO: “0e3 oyuiu mpasa — ceHo, depeso — 0po8d, 4el08eK —
mpyn”. A TOBOpPs MO-HAyYHOMY, HHEPLIHA — ONIEPATOP ABUKEHMUS.

[o ananoruu ¢ 3BT cdopmynuposan u 3akoH Kynona. Ho eme
@apazeil [oKas3all, 4TO SHEPrus Ha3JIEKTPU30BAHHOW CHCTEMBI HaXo-
JIUTCS HE B caMOM cucreMe, a BHe e€. B camoM nene, moaBechTe 300-
HUTOBBINM IIap HAa HUTKY, 3apAJUTE €ro TPEeHHEM, HalmpHuMep, O MeX.
Teneps mpocto nmpuOIM3bTE Ballly T'OJOBY K 3TOMY HAdJIEKTPHU30-
BaHHOMY NIPEAMETY, U BbI IOUYBCTBY€ETE, KaK OH NPUTATUBACT BallH
BoJiockl. Ecniu BO31yX O4€HBb CyXO#, MOXKET€ MOBTOPATH 3TO ACHCT-
BHE CHOBA M CHOBa — 3 QEKT NMPUTHKEHH emé OyIeT MpUCyTCTBO-
BaTh. OTKyIa OepéTcd y mapuka Takas OrpOMHasi, IOYTH KaK Y aTOM-
HOI 60MOBI, pabOTOCIIOCOOHOCTE?

Ho rnaBHOi Hamiel Lenbio ABIsSETCS MOUCK OTBETA HA BOIIPOCHI,
KaKUM pecypcoM o00ecrednBaeTcsi HEYKJIOHHOE CTpeMJIEHHE Tel K
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3emite? Kak 1 yueM uMeHHO oOecrieunBaercs: crabmibHOoCcTh CoJIHEU-
HOH cuctembl? B u€M mepkuTCs «Iymia» 3THX SBICHUN M Kak OHA
Ty/a BJIOXeHa?

C omopoii Ha (hakTUYEeCKHE JaHHBIC, MOATBEPKIEHHBIE MHOXKE-
CTBOM KOHTPOJHPYEMBIX JKCIIEPHUMEHTOB, B KHHTE IpEICTaBICHA
KOHCTPYKTHUBHASI KOHIICTIIIHS IPaBUTAIIMK — KOHIEIIINS, COAepKaIias
TEXHOJIOTHIO TpeoOpa3oBaHus JTHOOOT0 MHOXECTBAa BEIIECTBEHHBIX
TeJ B 3aMKHYTYIO CHCTEMY, HaJIeJICHHYIO BHYTPHUCHCTEMHBIM 3 dek-
TOM TPaBHUTAIUX 3aJaHHON WHTCHCUBHOCTH.

He Bc€ B kHUTe BaM OHPABUTCS, KaK HE BCE HPABUTCA U aBTOPY.
Ho peanbHOCTh TpyAHO TepezenaTh 1moj ceOs, Ha TO OHA U peajb-
HOCTh, OHa HAAEKHO 3alUIICHA OT MPOU3BOJA WHIAUBUAYAIHLHOTO
co3HaHus. Pa3yMHEI deoBeKk 00s3aH MPUHUMATh MHUP TaKUM, KaKOB
MHp €CTh Ha CaMOM Jielie, MHade OymeT Xyxe.

Ho cam aBTOp, pasymeercs, He OCTaHOBUJICSI Ha TIPOCTOM OTIHCa-
HMHU U OOBSICHCHHMH SBJICHUH, a CUE] BO3MOXKHBIM IIOHTH JajIbIle, U
MPeUIOKKUIT  HE TOJNBKO MeTau3MuecKue CpelCcTBAa MOJACPHHU3AINH
¢usvkn (M He TONBKO (U3WKH) TUIAHET, HO M METOJIBI TIepeBOja ue-
JIOBEYECTBA C TEXHOJOTHUECKOW MIaT@opMbl Ha TUIATPOpPMYy Marude-
CKYIO.

ABTOp HE TIpeTeHAyeT Ha UCTHHY, HO HE BUAWT OCHOBaHWH, IO
KOTOPBIM BCE MOTJIO OBI OBITH ITO-IPYTOMY.

Jis tex, kTo OymeT 4MTaTh 3Ty KHHTY JIO KOHIIA, MPUBOXKY
¢parment u3 nucema Jlexapra k MepceHny. Mue 6b110 Obl npusimho,
ecau Obl me, KMo Xouem MHe 803paA3umy, He MOPONUIUCL Dbl MO Oe-
Aamsv, @ NOCMApaIucL Obl NOHAMb 8Ce, YMO 51 HANUCAL 00 BblHeCeHUs.
cyacoenuti co ceoeti Cmopomuvl: ubo 6ce CEA3AHO B0eOUHO U KOHeYy
cayolcum momy, umoovl 000CHO8AMb HAYATO.
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Konuenuus TeXH0JIOTHH TPABATAIINHA

Ckazamb-mo OHO 6CAKO MOMICHO,
a muvl nOOU — 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 ciieqyromiee MHeHHE [1] 00 3TOM COYMHEHUH:
«Het Huyero Oonee abCcypaHOro, 4eM OJHO AOMYyLIEHHE, IPUCOCTH-
HEHHOE K MPEebIIyIEMY; aBTOp IPUHUMAET, YTO U3BECTHOE CBOMCTBO
MNPUCYLIE KAXIO0H OTACIBHOM YacTH MATEPUU B MHUPE U YTO B CHILY
9TOTrO CBOMCTBA 3TH YacCTH ABMXKYTCA APYT K IPYry U B3aUMHO MPUTS-
ruBatorcsa. OH TMPUHUMAET TaK)Ke, YTO CXOJIHOE CBOMCTBO IPHCYIIE
KaXJI0M U3 4acTHIl Ha 3eMJie, pacCMaTpUBAaEMON B €€ OTHOIIEHHUU KO
BCEM JIPYTUM YacTHIIaM, M YTO 3TO CBOMCTBO HE HAHOCUT HU MaJcH-
mero ymepba npensiaynieMy. YToOsl 3TO MOHATH, MPUXOAUTCS MO-
MYCTUTh HE TOJIBKO TO, UTO KAXKJasl U3 MATEPUAIbHBIX YACTUUEK OIY-
XOTBOpPEHA M 4YTO B HEH >KMBET Ja)k€ OTPOMHOE YHUCJIO PA3INYHBIX
Iy, ApyT APYTY HE MEUIAIOIINX, HO M TO TaKXKe, YTO 3TH AYIINA Ma-
TEpPHATFHBIX YaCTHYEK OfapeHbl co3HaHWeM. UTo OHW moucTuHe 00-
KECTBEHHBI, 00 OHHM 0€3 BCSKOTO IMOCPEACTBA JIPYroi cpeapl MOTYT
3HATh, YTO MPOUCXOIUT B CAMBIX OTAAJIEHHBIX OT HUX MECTaX, U TaMm
MIPOU3BOIUTH CBOU ACHCTBUS.

B npenucnoBun ObUIO yKa3aHO, YTO HU OJHA U3 CYLIECTBYIOLINX
TEOPUM TPaBUTALUU HE SIBISIETCS] TEXHOJOTUYHON, HE MPEIaraeT Me-
To/Ma (TEXHOJOTHH) HaJIeIeHUs TeJl TPaBUTAIlUEl WK, WHAYe TOBOPS,
He IpeJyIaraeT KOHCTPYKTUBHOTO ONpesieNieHus TpaBuTanuy. Heioton
OBLT ITEpPBBIM B PSIax CO3MAHUS MAaTEMaTHIECKUX CUMITOMATHIECKUX
Teopuit [2], M eclii MPOBOAMTH OIEHKY 10 TaMOyprcKOMY CYETY, TO
nocnenoBaTenu Hpl0TOHA €ro TEOpHUIO TATOTEHUS A0 CHX IOp HUYEM
CYIIIECTBEHHBIM HE oOoratwin. [loaToMy HadHEM Hallle TTOBECTBOBA-
HUE O TpaBUTALMU C UUTUpOBaHus ero «Hauam...».

WuTpura npuBOoAMMOM HIDKE LUTAThl COCTOMT B TOM, YTO CaMm
HeioToH He cuMTal, YyTO Tejla caMu I0 cebe 00JIafaroT TATOTEHUEM.
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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 osudsxcenuio. C60600H0e 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 Cpeda He OKAXCYM CONpOmMuUsNeHus 3momy osudicenuio. Takoe
08uoiceHUue ecmb 08UdCEHUE NO UHEPYUU, U UHO20 OBUNCEHUS NO UHeD-
yuu He cyujecmayemy.

CoOcTBEHHO, HHUYETO YAWBHUTENBHOTO HET. 3aKOH COXPaHEHUS
MOMEHTa HWMITYJIbca IPOBEPEH MHOTOBEKOBOM MPAKTHUKOW. 3aKOHBI
Kenepa — 370 TOT &e 3aKOH COXpaHEHUsI MOMEHTa uMITyjibca. Boc-
MpPUHUMAaNTE CKa3aHHOE CIIOKONHO, 0e3 MCTEepHKH, HUXKE BCE Oyer
000CHOBaHO, B TOM YHCJIE JIOKa3aHO IKCIEPUMEHTAILHO, KCIIEPH-
MEHTHI MPEAENbHO MPOCTHI, MPU KEJTAHUU CMOKETE MOBTOPUTH HX
CaMOCTOSATEIBHO.

B T0 ke Bpems U3 TaKOTO OMpeneIeHUs HHEPIIUU OYEBUIHO, YTO
NIBIKEHUE 110 WHEPIUH (BpallleHHe) He MOXKET UMETh CIEIOB, TYT Y
MIPUPOJIBI HET OTXOJOB, a CJIEA0BaTENIbHO, U PacXoJoB Toxke HeT. Ho
nHepuuA-To ecTb. Kak Moxer ObITh Takoe? OcTaércsi 0JJHO — pacxo-
ITbI, ¥ PacXobl HEMaJIbIC, MHBECTHIIMH B CO3/IaHUE SIBJICHUS HHEPITUU
OBLIM CIIeaHbl 3apaHee, TO €CTh SBIICHHE MHEPIUH SBISIETCS Mpemyc-
TaHOBJICHHBIM.

3HAUUT, ¥ WUHEpIUs HE eCTh WUCTHHHAsA (OKOHYATENbHas) CYII-
HOCTb, pa3 €€ MOXHO YCTAaHOBUTb, & 3HAYUT, U U3MEHUTh. VcTuHHAas
CyIIHOCTh 3aphiTa eni€ riayoxke. B pasmene «Mertadusuka rpaBura-
IUU» MBI U JI0 He€ mo0epéMcs, a MmoKa JuIs JIF0JIeH, CIIoCOOHBIX TTOHH-
MarThb BCE ¢ HaMEKa, CAENAEM TOHKMI HaMEK Ha IPUYMHY U MEXAHU3M
uHepiui. CTOPOHHUKY TE€IHOLIEHTPUUYECKON CHCTEMBI SICHO, YTO JIIO-
0ol (parMeHT BemiecTBa 3emid, Ojaronmapsi BpalleHHIO 3eMJIM BO-
KpYT CBOE€l ocH, BpamaeTcst BOKPYT IIeHTpa 3eMId, a B CBSA3H 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 u mpupoja uHepiuu! Pa3se BbI
MOXETE€ CBOUMHM YCWIHSMHM BHECTH 3aMETHOE H3MEHEHHE B YXKe
UMeroIIeecs 3HaueHNe MOMEHTa MMITYJIbca Jake HeOOJbIIoro ¢par-
MeHTa BemecTBa 3emnn? Kak mokassiBaeT MpaKTHKa, IS BHIBOJA He-
0OJBIINX KOCMHYECKUX almapaToB HA OpOWTY — yBEIWYEHHs 3Have-
HUsI MOMEHTA UMITyJIbCa armapara Ha 5% OT MMeroIerocss — HeoO0Xo -
MBI THICS'YM TOHH T'€NTHJIA U OKUCIUTENS !
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IToaToMy Terno, ecny IOCMOTPETh Ha HEr0 CO CTOPOHBI 3BE31, IPO-
JOJDKACT JIBUTaThCs, 10 CYTH, TTOYTH TaK K€, KaK JIBUTAJIOCh 0 BAILIHX
MaHUTYJSIUE ¢ HUM. [IOHSITHO, 4TO TPOIECC COOCTBEHHOTO W OpOH-
TaJHHOTO BpaIleHHs BO3HUK HE caM CO0O0H, a Oiaromapsi HEKOMY BOJIe-
BOMY Hayaly — HEMNPEOJOJMMOW CHIIe OOCTOSATEIBbCTB, OKa3aBILIEHCS
CIOCOOHOI CKOHIIEHTPUPOBATh OTPOMHBIE PECYPCHI B HY)KHOE BPEMSI U
B HY’>KHOM MECTE U BJIOXKWTb UX B PEAU3ALUIO JaHHOTO Ipouecca. Mbl
K PacCMOTPEHHIO 3TOTO emE BepHEMCEs B pazaene «Metadusnka rpaBu-
Tarn». A TOKa 3aIIOMHUTE, HeOnpeoeNéHHOCHb Helmpanusyemcs u3-
OBIMOYHOCIBIO, 3AKOHOMEPHOCIb 00ECHeuU8aemcs 3anpeoeibHol Us-
ovimounocmuio. TakoBa JIOTHCTHKA TPUPOJBI M MEXaHH3Ma JII0OOM
MIPUPOAHON CUMMETPHH U (WMJIH) 3aKOHOMEPHOCTH.

VIMEHHO 3aKOH COXpaHEHHMs MOMEHTa UMILyJbca 00ecleunBaeT
YCTOHYMBOCTh MaTepHANILHBIX CTPYKTYp Ha BCEX YPOBHSAX MaTEpHUH.
Benr cuHTE3 BO3MOXKEH, €Clii €CTh (aKTOp, KOTOPHIA UTOXKUT IIPO-
LIECC CTaHOBJIEHHUS. TakuM ()akTOpoM B NPUPOAE SBISIETCSA 3aKOH
COXpaHEeHHs] MOMEHTa UMITyJbca. Ha BpamieHnn nopsaaok AepKHUTCS
KaK Ha cKayle, HSN3MEHHO W BEYHO, MO0 €Tro MOACePKUBAIOT KOJIOC-
caJlbHble, HO HEBHIUMbIE KOJMYECTBA aKKyMYJIMPOBAHHOI'O B Bellle-
CTBEHHBIX CTPYKTypax BpallaTeJIbHOTO MABIMXKEHHS, KOJUYECTBA
JIBUKEHUS, U3MEPSIEMOT0 B «METarurax» HalluX eJIWHUI] U3MEPCHUS
yIJIOBOTO MOMEHTA.

B nenax 3akpernsieHus NOHUMaHHS BbIIIECKa3aHHOTO MpPEICTaB-
nsieTcst yMecTHOM aHamnorusi. lIpencraBeTe cebe CTpyro BOJBI, OBIO-
myo noj OonplmMM HamopoMm w3 Opanzacmoita. CMoOXeTe JH BB
CBOMMH CHJIaMH 3aMETHO M3MEHHThH HalpaBJIeHHE JIBUKEHHUS HEKOTO-
POii 9acTH BOJIBI CTPYH?

s moHMMaHHA M3/1araeMoro janee HeoOXOIUMO MMEeTh 0a3o-
BbI€ TPEJICTaBICHUS O BpallaTelbHOM ABIKEHHH. [leno B TOM, 4YTO
BpalaTelbHOE JBI)KEHHE B ITKOJIE M B By3axX M3y4aercs Kak Obl MU-
MoxogoM. Tam Bcé Oombie, kak xopouo ckazan A.M. Kymun, Harne-
raroT Ha HKBHUBAJICHTHOCTH «IIOKOSD» (OTHOCHTEIHHO CE0sl caMoro) u
MIPSIMOJIMHEHOTO U paBHOMepHOTO nBrxkeHus (ITuPI-enms). XoTs Ha
caMoM JeJie B MMPUPOJE HE CYIIECTBYET HU «IMOKos», HU [InP/l-enus,
HO Jr000€ BeleCTBEHHOEe 00pa3oBaHMe HaXOAWUTCS BO BpamieHuH. He
YAUBUTEIBHO, YTO MOCIE TAKOT0 OOOJIBAHMBAHMSA AK€ BBITYCKHUKHU
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JOJTONPYAHEHCKOTO (hU3TeXa BEPST B peajbHOE CYLIECTBOBAHUE LICH-
TpoOEXHBIX CUI U Hekux cui Kopuonuca y paBHOMEPHO Bpallalio-
mieiicsa 3eMiTu.

Te, kTo (huU3MKK BpalaTeNbHOrO ABMKEHHS HE 3HaI—HE 3HAJ, a
MTOTOM BOOOIIIE 3a0BLI, MOTYT €€ «BCIIOMHUTEY, 3aTIIHYB B [4], y1e0-
HUK SKcnepuMeHTanbHol ¢u3uku P.B. Tlonms «Mexanuka...». [lo
KpaiiHell Mepe, CTOUT y3HaTh, 4YTO TAKOE MOMEHT MHEPIIMH, YTO TAKOE
MOMEHT CHJIBI, YTO TaKO€ MOMEHT uMITysbca. CaMu, camu, s pereTu-
TOPCTBOM He 3aHMMAalOCh. Bbl He HaiiiéTe yHUBEpcAIbHOU (QOpMYIIHI,
MOKAa3bIBAIOIIEH, KaK MPOU3BOAUTCS OOMEH YIJIOBHIM MOMEHTOM IIPH
B3aumMoJiericTeun Ten. Cienysa HpioToHy, Bce ONMEPUPYIOT KOJTUYECT-
BOM JBH)KCHHSA, IPEAEITHHO PEIyIHPOBAHHOW XapaKTEPUCTHUKONW JBH-
JKeHHUs, IPUMEHUMOH JIMIIb IS PeIeHNs 3a1a4 ABMKEHUS a0CTPaKT-
HBIX MaTEpUANBHBIX TOYEK, PEIMKTOM TIEOLEHTPUYECKHX IPEICTaB-
nernii. K cBexeHunio moOuTeneil COBpeMEHHBIX TEOpHWid: B 0OmIei
(opme IBUKEHHUS] IPOCTOTO BOJYKA MPEACTABIISIIOT Psl CAMBIX TPY-
HBIX 33/a4 Bceil MexaHuku. Jlaxxe ¢ o4eHb OONBIIMM MaTeMaTHue-
CKHM anmapaToM JOCTHTAIOT JIUIIb MPUOIMKSHHBIX PEIICHHUN.

Bonee Toro, uist onucaHus BpallATENbHOIO JBUXKECHUSI HET U aJie-
KBAaTHOTO 513bIKa. BCE CBOMMTCS K ONMMCAHMIO BHEIIHEH CTOPOHBI MPO-
1iecca BpalleHus, «HaJBOTHON YacTH aiicOepra». Tem He mMeHee, Win
WMEHHO MO3TOMY, B ONMCAHWW JBW)KEHHUS TOTO K€ BOJYKA MPUCYTCT-
BYET U IPELECCUs], U HyTalusl, U BCSIUECKUE IOJOAUU, U T€PIOTOIHUH,
U... HECTb UM 4HcNa. J{BHXKEHHS BOJIUKA IIPU OJJTHOBPEMEHHOM Iperec-
CHUM U HYTallM{ MNPEJICTABISIOT YPE3BBIYANHO 3aIlyTaHHYIO KapTUHY.
«IlogBoaHyr0 uacTh aiicOepra» MOXKHO MEJIBKOM YBHIETH CAMOMY,
9KCTIEPUMEHTAIBHBIM MYTEM «HBIPHYB B TIIyOMHY» Kakoro-ii0o Bpa-
aTesbHOro JIBMKeHus. Ho korma BBl «BBIHBIPHBAETE Ha IOBEPX-
HOCTB», TO CTaJKHBACTECh C HEM30EKHON TPYIHOCTHIO aJeKBaTHOTO U
MOHATHOTO JUI JIPyTMX OINMCAHUS YBUJAEHHOTO BaMu. TpyIoHO Aaxe
COXPaHHUTh CBOM OMBIT NpH cebe, emeE TpyJHee MEPEBECTH €ro Ha COBpe-
MEHHBIH SI3bIK (PM3UYECKOW HAyKH — SI3BIK MaTeMaTuku. [lostomy B
JaNbHeHIeM U3J10KeHNH OyIeT MCIOIb30BaThCs 00OPa3HbIM SA3bIK aHa-
noruid u Meradop. Meron aHanoruii, KOHEYHO, HECOBEPIICHEH, HO U
JpyTHE METOABI HE JIydllle, a €CJIM U Jy4YIle, TO TOIBKO NPH MPOYUX
PaBHBIX YCJOBHSX, KOTOpble OOBIYHO HepaBHbL. C Kakoil TOYHOCTBIO
JaHHBII SA3BIK IPENCTaBIIsIeT paccMarpuBaeMoe siieHue? C nocTaTod-
HOU TOYHOCTBIO, C TOYHOCTBIO 10 UCTHHBL.
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TodHOCTE — menmo ToHKOE. B sKCcTeprMeHTaTsHOW Hayke, (hH3H-
Ke, XUMHUH BCETJa MPUHATH TOBOPUTH O HEKOM IPHOIMKEHIH, 001Ie-
MPUHSATOM JIOMYCKE, U 3TO O0bIYHAs MCTOpUs. M mpuvmMHA 3TOrO Mpo-
cta. Tak Ha3pIBacMble 3aKOHBI IPUPOABI BEPHBI TONBKO MO OTHOLIE-
HUIO K UICATHHBIM TEJIaM M UICATBHBIM YCIOBHIM, KOTOPHIX B OMITH-
pUYECKOM MHpE He OBIBACT; MO3TOMY, YCTAHOBUB, YTO MPSIMOJIMHEH-
HOE JIBIDKCHUE SIBIISIETCS MEPBUYHBIM U MPOCTHIM, JleKkapT ToT4ac ke
3asBJISIET, YTO PEaJbHO B NPUPOJAE MNPSIMOJIMHEHHBIX NBM)KEHHUHA HE
MPOUCXOAUT. I'anmuneil B CBOUX TpyAaX HEOJHOKPATHO MOJYEPKHUBAL,
YTO SMIIMPUYECKUE SIBICHUS, KAK MPaBWIO, MPOTUBOPEYAT 3aKOHAM
MEXAaHUKH, & OTHIOJIb HE COrJIacCyIOTCS C HUMH.

K BpamartensHOMy IBMKCHHIO B JAPEBHUE BPEMEHA IPOSIBIISICS
Oonpiol WHTEpec. Bce mATh OpeBHMX MEXaHHM3MOB OCHOBAHBI Ha
CBOMCTBAX BpalaTeIbHOTO NBHXEHMsS. OCHOBHBIC MAIMHBI, paccMar-
puBaeMbie JIPEBHUMH aBTOpaMH, HaunWHas ¢ ApxuMmena, CyTh: VECtis —
pbruar, axis in peritrochio — Bopor, trochlea seu polispastus — 60k,
cochlea — BunT, Cuneus — kiuH. OYHKIIMOHUPOBAHKUE YKAa3aHHBIX Ma-
IIVH UIET TOJIbKO MPH YYACTHH 3eMJH (ApXUMeN: «J1aiiTe MHE TO4-
Ky OIOpHI...») — y4aCTHH Te€jla C OTPOMHBIM MOMEHTOM HMITYJIbCA.
HamnpammBaeTcst BBIBOA, UTO yKa3aHHbIE MEXAaHU3MBI — 3TO HEUYTO IIO-
noOHOE cpeicTBaM JOCTyNa K TMPOMYKIMH JIIEKTPOCTAHIMKA, THIA
ANEKTPUIECKON apMaTypsl (BBIKITIOYATENN, PO3ETKH); MTOCPEACTBOM
K€ YKa3aHHBIX MEXaHU3MOB MBI [0JYy4aeM JOCTyIl K OTPOMHOMY pe-
Cypcy BpalleHMs], aKKyMYJIHPOBAaHHOMY B BELIECTBE BpallaroIieiics
3emmu. OOpa3HO TOBOpS, MEXaHWU3MBI JIUIIb PEATU3YIOT JIOCTYN B
«3aKpoMa POAUHBD» — PECYpPCY BPAILLEHUS, AKKYMYJIHMPOBAaHHOMY B
BEILECTBE HallleH POAHOH IIaHEThl 3eMJIsl. AHAJIOTHYHO, HAIl MO3T —
3TO TOKE CBOEOOpa3Has apMaTypa s IOCTyIIa K STPEropy, HO O JI0C-
TyT€ K 3rperopy BepHEMCS B riaBe «Mertadnsnka rpaBuTaIium».

Ho wmpI )xuBEM B MHBIE BpEMEHA, TETIEPh PACCYKACHUS O MPUH-
[MTIaM JIBIDKEHHS TIOYTH Bcerya 3aBeprinarcs (pasoit tuma: «Jlo cux
[IOp paccMaTpUBAIM TOJIBKO MOCTYyHATENbHOE JIBU)KEHHE, 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 HameM Mupe Jro00e ABIKEHUE SBISETCS BpalaTeIbHBIM MIIH 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 OTHOCHUTEJIBHO Majylo NPUOaBKy K MMEIOIEMycs Y He€ MOMEH-
Ty UMIIyJbCa, BOT YacTHLA U BO3BPAILAETCS Ha CBOIO OpOUTY, ompe-
NenéHHy0 e€ HAIMYHBIM YTJIOBBIM MOMEHTOM. TodHee, B JaHHOM
cllydae IOJIy4€HHBIH B pe3yjbTaTe yAapa BEKTOP BpalaTeIbHOI'O
MOMEHTA MEPIEeHINKYJSIPEH K HANpPaBICHHUIO YK€ HMEIOIIEerocs Y
TeJa BpaIlaTebHOTO UMITYJIbca. [103TOMY BennvrHA BpalaTeIbHOTO
HMIIyJIbCa OCTAeTCSd HEM3MEHHOM, N3MEHSIETCS] TOJIBKO €ro HarpasJie-
Hue. BpamarenbHbeli MOMEHT, NEPIEHAUKYJSPHBIA K OCH  Bpalla-
TEJBHOTO MMIYJIbCa, BBI3BIBACT MPELECCHOHHOE JBMKEHHE OCH Bpa-
LIaTeJIFHOTO uMITyJsibca. OCh BpallaTeIbHOTO MMITYJIbCA YK€ He OC-
TaeTcs OOJIBIIEC HEMOABIKHON B mpocTpancTBe. OHA, CO CBOEH CTO-
POHBI, HAaYMHAET OINMCHIBATH HEMOJBIKHBIA B MPOCTPAHCTBE KOHYC
Ipeneccuu. A MNPOsIBIEHUE MPELECCUH OE3bIHEPLIUOHHO: HCUYE3aeT
BpallaTeIbHBIi MOMEHT — UCUe3aeT U mpeneccus. JnuTenbHoCTh ke
yaapa (MOMEHTa CHJIBI) MaJa.

B moHsATHAX CHCTEMHOro aHanu3a TyT HaOmromaercs 3¢hdext
camoopranu3anuu. 60 cMbICI caMOOpraHU3aluu COCTOUT B CaMo-
COXpaHEHHH, B BO3BpPATE OT JIIOOBIX MCKYCCTBEHHBIX OTKJIOHEHUH K
MPOEKTHBIM (COOCTBEHHBIM) 3HaueHHsIM. CaMoopraHuzanus — 3TO
BO3BpaT U3 MPHUHYAMUTEIBHOTO COCTOSHHUSA B COCTOSIHHE €CTECTBEH-
HOE, BO3BpaT K COOCTBEHHBIM 3HaueHUs M. CaMOoOpraHu3anus CMOT-
PUTCSI CHHTE30M, & CHHTE3 BO3MOXCH, €CJIH eCTh (aKTOp, KOTOPHIH
WUTOXUT IMPOIECC CTAHOBIICHHI. BOT mpupoaHBIi hakTOp — COXpaHe-
HUE MOMEHTAa UMIIYJbCa — U €CTh TOT €AUHCTBEHHBIH (aKTOp, KOTO-
pBIi HUBENUPYET HCKYCCTBEHHBIE OTKJIOHEHUS, MTOKUT IPOLECC
CTaHOBJICHHUS, 00ecreunBaeT CTaOMIBHOCTh BEIIECTBEHHBIX CTPYK-
Typ. Ecnu cuHTE3 BO3MOXKEH, TO CYIIECTBYET U MEXaHH3M CHHTE3a,
W 9TOT MEXaHWU3M CHHTE3a COXpaHseT CBOE NeiiCTBHE KaK Pe3HIeHT,
BMOHTHPOBAHHBI B CHHTE3WPOBAaHHBIA 00BEeKT. MIMeHHO 3TO 00-
CTOSITEJIbCTBO O0ECIeYrBaeT COXpPaHEHHWE COOCTBEHHBIX 3HAYCHHUH
ooOwekra. [lompobOHee 00 3ToM OyaeT paccka3aHo B paszzene «Mera-
(u3nKa rpaBUTALIUN.

OTUM 00CTOATENHCTBOM (Ha OOHYC) BCKPBIBACTCS TallHA SBICHUS
WHEpLHUH — MepBoro 3akoHa [amunes—HeioToHa B Hameill Ghopmymu-
poBke. Jla 1 BToporo u TpeTbero Toxe. Bee Tpu 3akoHa CBEPTHIBAIOT-
csl B OIMH — B YTOUHEHHBIH HaMU 3aKOoH MHepuuu [ amuines;, oOpeme-
HEHHBIN COXpaHEHUEM YTJIIOBOT'O 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, cieayer OTMETUTh PaclpocTpaHEHHOE 3a-
Omy’KIeHre O SKOOBI CBOOOJHOM BpAIlEHHH Tella BOKPYT HEKOETO
IeHTpa Macc. HeT Takoro BpamieHus1, TOCKOJBKY B CBOOOTHOM JBHU-
KEHHH HEeT MpPOSBICHHUS TaKOTO CBOICTBA, KaKk Macca, a 3Ha4uT, U
MposIBIIeHHS €€ TIEHTpa. A BOT O IIEHTPE UHEPIIUH B CBSI3U C BIUSHUEM
MOMEHTa MHEPIIUH Ha XapaKTep BpalleHus 3a0bIBaTh HE CTOMT.

[lomarato, Tenepp MOHATHO, YTO BMECTO TPEX 3aKOHOB TWHAMHUKHU
Y 3aKOHA BCEMHUPHOI'O TATOTEHUS JOCTATOYHO OJIHOTO 3aKOHA MHEP-
nuu [anmuies B yTOUHEHHONH HamMu (GOPMYIHPOBKE, 0OpeMEHEHHOTO
COXpaHEHHEM YTJIOBOTO MOMEHTa (MOMEHTa WMITyJikca). Beé B coot-
BETCTBUH C COBPEMEHHBIM IPUHITUIIOM MapKETUHTA «TPH B OJHOM.

Hanmuume y Bcex BemiecTBeHHBIX oOpa3oBannii CoJTHEYHOW cuc-
TEMBI OTPOMHOTO 3HAUYEHHUS MOMEHTa HMMITYyJIbCa — 3TO TOT (hakTop,
KOTOPBIY 00ECIICUNBACT HEMPEPHIBHYIO PabOTy MeXaHU3Ma JCHCTBUS
HaOJIIOaeMBIX 3aKOHOMEpHOCTEH. JItoOoMy TpaMOTHOMY WHXEHEPY
M3BECTHO. BaKHEHIIEH XapaKTePHUCTHUKOH JIO00T0 IMPOMBIIILICHHOTO
W3MIETUs ABIISETCS TPECKa3yeMOCTh €r0 TOBEACHUS (CTaOMIHLHOCTD)
A oHa, CTaOWMIBLHOCTH, OOECIEYMBACTCS MPEXKAEC BCETO H30BITOYHO-
CTbIO. ['OBOpSI SI3BIKOM CHCTEMOTEXHHKH (s OyIy 3TO 4acTo MOBTO-
PATB), HEONPEAETEHHOCTh HEUTPaATU3yeTCsl N30BITOYHOCTHIO, 3aKOHO-
MEpPHOCTh 00€CIIeunBaeTCs 3aMpPeaeTbHON N30BITOTHOCTHIO.

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

[Tornmaro, MBICTICHHBIMH SKCIIEPUMEHTAMHU M CHUCTEMOTEXHUYE-
CKHMH OTKPOBEHHUSIMHU 5 Bac HE yOEIWJI, CIIUINNTE BEb BCE CKa3aHHOE
Ha Tarotrenne 3emuu u  CarypHa. B crnenyromeidl  riaBe
«Experimentum crucCis rpaBUTalMu» MPUBEACHO HeMao (aKToB,
MIPOTUBOPEYANTNX HCe BCEMUPHOTO TsATOoTeHUs. Ho Ham Tpebyercs
HaTYpPHOE SKCIEPUMEHTAIILHOE TOATBEPKACHUE TOTO, YTO T'PaBHTa-
nuel tena (CUCTeMBI Tel) MOYKHO HaJeNSITh TTOCPEACTBOM BPAIIICHHUS.
Jig moATBepIKASHHST 3TOTO HEOOXOAWMBI HATYypHBIE, KOHTPOJIHPYeE-
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€ 03HAKOMUJIMCH C BPAIaTeIbHbIM JIBUKCHHU-
€M M0 PEKOMEHJOBAaHHOMY MHOH y4YeOHHKY SKCIEPHMEHTAIbHOU
¢bus3uku P.B. IToms.

MHoroe 13 BBIIIECKa3aHHOTO MBI MOYKEM JIETKO TOJATBEPIHUTH
9KCIIEPUMEHTANBHO. YUHUTHIBasg OOelIaHne He mpuberats 0e3 Kpail-
Hel HeOoOXOJAMMOCTH K MaTeMaTHKe, OyJIeM OIepHupoBaTh OOpa3HBI-
MU aHAJIOTUSMHU M MOHATHSAMH W3, HAPUMED, paauoTexHuku. [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 nmpeaiararo UCIoIb30BaTh TOHATHE HeCyuyel.
A TOT MOMEHT MMITYJIbCa, KOTOPBIH MBI TEJIy HAaBSI3bIBACM, PACKPY-
yuBas COOCTBEHHOW PYKOW Ha TPYXKUHKE, OOBSIBUM 6bIHYICOEHHOU
cocmasnsoueli TIABHOTO MOMEHTa UMITyJbca. Pamuontodurenu Ty
MOTYT BCIIOMHHTbH 00 aMIUIUTYTHOW MJIM YaCTOTHOH, a TO U (a30BOH
Monynsiiui. OpOuTta BpalleHHs Teia, PackpydyuBaeMoro Ha Ipy-
JKUHKE OTHOCUTEJIPHO HAIllero Teya, OyJIeT MMEeTh (10 MOHSTHBIM
NpUYUHAM) HE KPYTOBYIO M JaXKe HE JJUIUICOMAaTIbHYI0, a Oolee
cIoXHYI0 (opMmy. DTUM BpamieHHEM (BBIHYXICHHOW COCTaBIISIO-
niei) Mbl HENPEpBIBHO M3MEHseM olliee 3HAYCHHE MOMEHTa HM-
myJibca (MPOU3BOANM MOJAYJIAIMIO HECYyIei), a, KaKk M3BECTHO W3
MEXaHWKHU BPAIATEIbHOTO JBIKEHUS, 3TO U3MEHEHHE — U3MEHEHHE
MOMEHTa WMITYJIbCa — TOPOXKIACT 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,
WHAYe «MOJIYJISAIUS» HUKAK BOSHHKHYTh HE MOXET — HET KOHTAaKTa,
HET TOYKHU OIOPHI, HET N3MEHEHUSI MOMEHTA UMITYJILCA, HET H MOMCH-
Ta CHJIBL. DTO JIETKO MPOBEPUTH IKCIIEPUMEHTAIHHO.

19



Ilonos b.M. Texnonozus u memaghusuka epasumayuu

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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MHBAJIUIOB IIEpBOX Ipymmsl 10 3peHuto. [IoHATHO, Koraa HeT Bapua-
U1 MOMEHTA UMITyJibCa, HET U MOMCHTA CHUJIBI. }lame €CJIN «OTKIIIO-
YUTH» NPYKUHY OT IIAPOB, TO M TOIZA BCE TPU 3JIEMEHTA U3 HALIEH
CBSI3KM OyIyT JIETETh NAJIbIIE HEPA3yyHO, HE pas3jieTasch B KaKHe-
6o «pa3Hble CTOPOHB. Hukakoro pazderanusi HU IIapoOB, HU TIPY-
JKUHBI HH OT Kakoro LeHTpa He HaOmromaercsa. OHHM Kak ObI «CKiee-
HBI» MIOCTOSSHCTBOM MOMEHTA UMITYJIbCA.

Tem, koro He yOemuI mpenbI Iy SKCIIEPUMEHT CO CBSI3KOH Tel
no ["anmunero, mpesiaraeTcs BOCHOIb30BaThCA BPAILIAIOIIUMCS BEIPOM
Bozibl HetoToHa, koTopoe TOT BHEC B cBoM «Hauana...», meITasice
00ocHOBaTh a0COMOTHOE IBIKEHUE. BOT ero onucanue skcrepuMeHTa
(«Hauama...», 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 BEApa WCIOJb-
3yeM IUIACTUKOBYIO OYTBUIKY, HE CTaHEM HEKOHTPOJHPYEMO KpY-
TATh HUTH, Kak HetoToH m KaBenawii, a BoCmoiib3yeMcs 3JIEKTpPO-
IIPEBI0 C PETYIUPYEMBIM (KOHTPOIHUPYEMBIM) YHCIOM OOOpPOTOB,
4T0 N300pakeHo Ha puc. 2.

Cnenaem B BepxHEll yacTu OyTBUIKHA 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-
IIOH, pacKpydrnBaeM EMKOCTb BOKPYT BEPTHKAIBLHOUN OCH 10 BRICOKUX
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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 COXpaHEHHUs YTJIOBOr0O MOMEHTa. A 4TO MPOU30UIET, €ClIU MOo-
MBITAThCA BBITAIIUTE U3 BpallaloIIeics CBsI3KU 0gHO U3 Ten? byaet
JIM OKa3aHO COTPOTHUBIICHHUE 3TOM MOMBITKE W OyAET JIU TEJNO TAHYTb-
csl Hazal, B CBA3KY? MoykeTe NpOBECTH KOHTPOIUPYEMBIH dKCHIEPHU-
MEHT Ha ce0e, MPeACTaBIIAs CBOE TENO KaK HeKyl cBsa3Ky. g Ha-
yaja SKCIEpUMEHTa HaJleHbT€ KOHBKU U BBIWJIUTE Ha JIEN, clelaiTe
HECKOJIBKO B3MaXOB BBIIPSIMJIIEHHBIMU PyKaMU, 3alIOMHUTE OLLYyIIe-
HUE CTENEeHU Harpy3Kd Ha Bamm pyku. Jlamee, packpyTHTeCh Ha
KOHBKAaX C MPWXATbIMH K TYJIOBHINY pPYKaMH, a 3aTEM PE3KO BHI-
OpochTe PYKH B CTOPOHEI, KaK MMoka3aHo Ha puc. 3. KoHTpommpyiiTe
CBOH OIIYIICHUS B Ipoliecce MepeMeIeHUs pyK OT TYJIOBUILA BBEPX
Ha YPOBEHB IUIEH.

Puc. 3

Bl nosryunTe 4€TKOE OIIyIIEHNE COMPOTUBICHUS 3TOMY JBHKE-
HUIO, TIOX0Xee Ha JeHCTBUE NPUTSHKEHHUS PyK K TYJIOBUILY. 3allOMHHU-
T€ OUIYIICHUE CTEINIeHW Harpy3Kd Ha Ballll PYKH, OLIyLIeHUE, OyITO
OBl BalllM PyKU IPUBSI3aHbI PE3MHOBBIMH JKI'yTaMU K TyJoBHUILy. [loka
MIOMHHTE CBOM OLIYIIEHHUS, BOOPYKHUTECH 3CHaHAEPOM, COETUHEHHBIM
C MPY>KUHHBIMU BECAMH, PACTSHUTE €r0 10 AOCTIDKEHUS paHee MOIy-
YEHHOT'O OLIYIICHHs, MO MOKa3aHUsIM MpUOOpa OLEHHTE Bally CIO-
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COOHOCTB CO37aBaTh «CUITy TATOTeHUs». Ho KoHTpommpylite cebdst, He
nepeycepACcTBYHTe, a TO elé YroauTe B YEPHYIO IbIpY HEHApOKOM, a
MHE TpeabsIBAT 0OBHHEHHE. BrpodeM, 3TOT SKCIIEPHUMEHT HE CIIHII-
KOM yOenuTeNeH, BCE-Taki TYT YeJIOBEK UMEET TOUKY OIIOPHI.

Janee npencraieHa cepust 6oaee yOSTUTENBHBIX YKCIIEPUMEH-
TOB, IEMOHCTPUPYIOIINX CO3JaHNe TPAaBUTHPYIOMNUX 0OBEKTOB, DK C-
[IEPUMEHTOB, IPOBEAEHHBIX B HOPMAJbHBIX KIMMAaTUYECKUX YCIIO-
BUSIX, Ha yCTaHOBKe, COOpaHHOW W3 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 (M Bble) Oe3 MpoBeleHHs] OPraHU3allMOHHBIX MEpO-
MIPUATHIA, 00€CIIeUYNBAIONTUX OE30MaCHOCTD JIIOACH U IPHUIapKOBaH-
HBIX y IoMa aBToMoOuei, Henb3s. Ha mpoBeneHmne 3KCrepruMeHTOB
HEO0O0XOAMMO IMOJyYUTh MUCBMEHHOE COTJacHe BCEX JKUIIBLIOB JIOMa,
moTy4duTh pazpemenue B MUC, monumuu, oom3apase. Ha Bc€ Bpems
MPOBEACHUS HKCIIEPUMEHTOB JOJDKHO OBITH 00ECIedeHo MPUCYTCT-
BHE Opuraabl CKOpPOH IMOMOIINM, MMOXKAPHBIX MAIIMH, Hapsiia MOJHU-
UM, IPEACTaBUTENEH pallOHHOW aIMUHUCTPALUH, BKJIKOYas IPOKY-
parypy. He 3a0yapte o mpecce. 30Ha MpoBeAeHUs IKCIIEPUMEHTA 110
BCEMY MEepHUMETPy AOJKHA OBITH OrOpOXKEeHa MpenyINpekIatonuMu
3HaKkaMu «OCTOPOXKHO, TPaBUTAIH, KPACHBIMU (IIaKKamMH, TOJIK-
HO OBITh BBICTABJICHO OIICTUICHHE W3 AKTUBUCTOB aJIbTCPHATUBHOU
Haykd. CyeTbl MHOTO, HO TakoBa JKCIIEpUMEHTalbHas HayKa, OHa
Tpedyer xepTB. Bcnomuaure Puxmana, ma u anuiero, He MPUHSB-
nieMy HeoOXoIUMBIX Mep Oe3omacHocTH, CBsATas MHKBU3MIUS 10 C-
TaBWJIa HEMaJI0 HEMPHUSATHOCTEH, XOTSA Tak M HE COXIJa. A Hallu
CleAyoUMe DKCIEPUMEHTHl NPEAIOJIAraloT MCIOIb30BaHUE IPO-
ecca TOpeHus..

Wtak, HauMHaeM OIMMCaHue JAHHBIX 3KCIIEPUMEHTOB. 3]IeCh JKella-
TEJHHO 3a0paThCst Ha OOJBITYIO BRICOTY, HAIIpUMEpP Ha BHICOTY JBAJIIA-
TOTO 3Taka. B ceTuaThiii MENIOK, B KaKUX IMPOAAETCS Ha PHIHKE Kap-
TOIIIKA, B KaYeCTBE HAYMHKU MOMECTUTE TSDKENbIE MPEeIMETHl U BCsSUe-
CKYIO BETOIlIb, IPOINUTAHHYIO Toproued KUJKOCThIo. Jlanee, Boopy-
HBIIKCH SIEKTPOJPENBIO U KaMepoil cOTOBOro TenedoHa, clemyiTe
cxeMe IKCTIepuMeHTa, TTOKa3aHHOH Ha puc. 4.
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bas

]
’

B
4 5
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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
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mo0ast acTHIa OOJBIIOrO Iapa, OTOpPBaHHAS OT JIOOOW 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, IpeososieeT 000I0UKy (T.e. IO TOH XKe
TPaeKTOPHH, IT0 KOTOPOH OHA OKa3allack B 000JOUKe IMy3bIps). MiMeH-
HO U3 «II000» TOYKH, BKIIOYAs ITOJIIOC.

Jist HOHUMaHUs 3TOTO akTa CIeyeT OTMETUTD, HATIPUMEP, YTO
BpaLIAOMics (QUTypUCT, CBOAS W Pa3BOIS PYyKH, MEHSET MOMEHT
WHEpLHHU Teja U, OJarogapsi COXpaHEHHI0O MOMEHTa KOJIMYeCcTBa JIBU-
JKEHUsI, MEHSET YTJIIOBYIO CKOpPOCTh
BpameHus. Ho He Tonbko TOrna,
KOTJa Pa3BOAMT PYKH, HO U KOTJa
npucenaeTr (Uil HAaC 3TO BaXKHO) U
BIpsiMIIsieTcsl. VI3MeHeHne MoMeH-
Ta MHEPUUH TeJIa U 3]IeCh IPUBOAUT
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 ¥ HACKOJIBKO MOXET U3MEHUTH CIOPT-
CMEH BEJIMYMHY CBOEI0 MOMEHTa MHEPLHHU, MAaHEBPUPYS TYIOBHUILEM
U KOHEYHOCTSIMH. A HM3MEHEHHE MOMEHTAa MHEPLMHM, IPU COXpaHe-
HUM 3HAYCHUS MOMEHTa WMIYJbca, BEIET K COOTBETCTBYIOLIEMY
W3MEHEHHUIO YIJIOBOM CKOPOCTH BpalleHUs. PUCYHKHM  B3SITBI W3
yueOHrKa ¢uszuku P.B. Ilons. «MexaHuka, aKkycTHKa M y4YeHHE O
remnore» (tom 1, ctp. 104). TlosTOMy mMOA PUCYHKaMH BBl OOHApPY-
JKUTE€ OPUTHHAIBbHbIE HOMEpA PUCYHKOB, HCIIOJIL30BAaHHBIE B y4eO-
Huke. [lanee, Ha puc. 5, MBI BUIUM, YTO YEJOBEK, NO-Pa3HOMY KOH-
LEHTPUPYS 4aCTU CBOETO TEJa, MOXKET IIOYTH Ha MOPSAAOK U3MEHUTh
CBOW MOMEHT MHEPLIMH.
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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.
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[ToHATHO, YTO CHATH I'PaBUTALMOHHBIN 3(P(EKT C BELIECTBA, B3sI-
TOTO M3 BEIICCTBEHHOTO 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 HaJeleHO 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, BcecieH Toiabko OH, co-
TBOPHUBIIIMI Halll mycToTenbld mapuk. Ho 3aTo y BemecTBa 3eMiu HET
HUKAaKUX OCHOBaHWHA Ha YCTpEMJIEHHE, HalpUMep, K MOBEPXHOCTH
Jlynsl. Ha 310 cTpemiieHue BemecTBO 3eMild He 3aporpaMMUPOBAHO
COOTBETCTBYIOIIMM BpaiieHueM. Brpodem, xak u y BemiectBa JIyHbI
Ha cTpeMJieHHe K moBepxHocTy 3emutd. [Ipu Takom packiaae moiaeTsl
amepuKaHleB Ha JIyHy BBINIISIAT ModTH peanbHo. Jla uro tam Jlyna?
Vike BelIecTBO, MOCTaBIEHHOE HAa OPOUTY CIyTHHKA, CTPEMIICHHE K
3emiie TepseT MO MyTH Ha opOuTy. M 4yTOOBI BeleCTBY CITyTHHKA BEp-
HYTH CTpEMJICHHE K 3eMJIe — BEPHYThCS Ha 3EMITIO C OPOUTHI — HY)KHO
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 CITyCKaeMoro amnmapara.

Her Hudero BcemMupHOro, cTpeMiIeHHE 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, perlaroliuM
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 HIap (TOp) KOpIyca KO-
pabns 0e3 M3HAYATBHOTO PacKpy4HBaHUs, a 3aTEM 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 COOTBETCTBUHU C HANUYHBIM MOMEHTOM HM-
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 m000M ciiydae, CTBIKOBKA C 3TUM Kopao-
néM OyAeT mpoOIeMaTHIHOM.

B nanékoii mepcrieKTuBe 3TOT CITOCOO MOYKHO HCIIOB30BATh JIS
HaJIeJIeHUs TpaBUTAlEeH IUIaHeT, MPUCHIOCOOIICHHBIX K OOUTaHUIO B
COOTBETCTBUU C Teopuei monoi 3emuu. Merox ToT xke. [locne BbI-
MIOJIHEHUSI MOCJIEOBATEIBHOCTH ONEpalii HalyBaHUEM, PACKpy4H-
BaHHEM, CIyBaHHEM JIIOJM, BCE KHUBOE M BCE BIKUMOE OyAyT yBe-
PEHHO MEPEeMENIAaThCs 10 BHYTPEHHEN NMOBEPXHOCTH MOJIOH IUIaHETHI.
CrtocoOHOCT 10 YCTPEMJICHHIO K TIOBEPXHOCTH TUIAHETHI TIepenaéTes
[0 HACIIEAICTBY, Y€PEe3 BEIIECTRBO.

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

— ITaBen BanoBuu, BeI mmmoH?

— Ilorumaere, IleTs. ..

Hanerocs, BbI MEHS MOHSIIH.

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

Onvim — npuuuna Mmyopocmu,
2NYNOCMb — NPUHUHA ONBINA.

Orta riaBa MorJyia Obl ObITH MEPBOi, HO HAIlla IeJIb COCTOUT HE B
KPUTHKE CYLIECTBYIOIIUX TEOPUH, a B IMOMCKE UCTUHBL. Y HAc MOSABU-
Jlach CBOSI KOHIENINS TPaBUTALIUH, IO He€ cylecTBoBaiM npyrue. He-
00X0MMO CpaBHEHHE ITHUX THIIOTE3 M0 TaMOyPIrcKOMY CUYETY, METOAOM
Experimentum crucis.

Korna nBe pa3nudHbie THIIOTE3bI KaXKyTCs COTJIACHBIMH C M3BECT-
HbIMH ()aKTaMH U BO3HHUKAET 3aTPyAHEHHUE OTHOCHTEJIHLHO TOTO, KOTO-
PYIO M3 HHUX CJIEAyeT CUMTaTh UCTUHHOM, TO 3a7adya CBOIUTCS K TOMY,
9TOOBI OTHICKATh TaKOW (haKT, KOTOPBIA HAXOMWICS OBl B COTJIACHH C
OJHOM T'MIIOTE30H M NpOTHBOpeums Obl Apyroil. Haxoxkaenue takoro
(akra HazpiBaeTcs EXperimentum crucis (penrarommii SKCIepuMeHT).

Hwxe npuBoasiTcss HeKOTOpbIE (aKThl, KOTOPbIE HE TOJIBKO HPO-
THUBOpEYAT CYLIECTBYIOIIMM TEOPHAM (TMIIOTE3aM) TPaBUTALUM, HO U
HE HaXO/AT Pa3yMHOI0 OOBACHEHHS B MX paMKax, IPHU 3TOM HAEaTbHO
COIIACYIOTCS C HAlllell MHEPLIMOHHOW KOHLIENIUEN rpaBuTanuu. bosee
TOro, (haKTOB, MPOTHBOPEUALINX Halleld KOHIENIUU TPaBUTALUM, H3-
JIOXKEHHOW B TIPENBIAYIIEH TIaBe, BOOOIIE HE CYIIIECTBYET.

Y 3emau nem ounamuueckoii peakyuu na Jlyny

VY JlyHBI €CTh OZJHA OCOOEHHOCTH.: OHA BCETJa MOBEPHYTA K HAM
OJTHOW W TOH K€ CTOPOHOM. DTOT (aKT AABHO HE AAET MTOKOS JIFOISIM
OBITAUBOTO yMa. OH axe pa3fesiiil uX Ha JIBa MOJISIPHBIX Jareps.

[IpencraButenu mepBoro narepsi, paszieiisisi MHEHHE O(HIIHATb-
HOW HayKH, OTpakEHHOE B Y4eOHUKAX, YBEPEHHO U3PEKAIOT, YTO 3TOT
3araJIouHbIi (hakT oO0BsIcHSETCs mpocTo: JIyHa BOKpYT COOCTBEHHOM
OCH BpallaeTcs ¢ MEepUOIOM, PaBHBIM MEpUOIy € 00palieHHst BOKPYT
3emin, B pe3yJbTaTe HAM BHIHA OJHA W Ta ke cropoHa JlyHsl. Bos-
MOYKHO, HEKOTJa [IeJI0 00CTOANIO MO-MHOMY, HO Kakas-TO HepaBHO-
MEPHOCTh B PacIpeielICeHUH BEIEeCTBAa BHYTpU JIyHBI CHHXPOHU3UPO-
Baya e¢ coOOCTBEHHOE (CIHMH-CIIMHOBOE) BpalleHue ¢ e oOpalieHueM
(crTuH-OpOUTAIEHBIM ) BOKPYT 3EMITH.

[IpencraBurenu BTOpOro nareps, B psaax KOTOPOTO 3aMeucH
3HameHuThld H. Tecna, HaxomdaT HeMano AOBOJOB U1 OTPHULIAHUS
COOCTBEHHOT'O (CITMH-CIITHOBOTO) BpamieHus JIyHBI, TO €CTh BpaIle-
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Hus JIyHBI BOKpYT OcH, mpoxonsmiei depe3 e€ rabaputel. OHU cUH-
TalOT, YTO UIMEHHO OTCYTCTBHE COOCTBEHHOTO BpamieHus JIyHsr obec-
neuynBaeT €€ oOpamEHHOCTh K HAM OJHOM W TOH K€ CTOPOHOH IpH
obpammennu JlyHbI BOKpYyT 3emin.

Ho B mocneagnume roapl, BUAUMO, B pPE3yJIbTaTe IMOBBIMICHUS
YPOBHSI U KauecTBa 00pa3oBaHus, MOSBUIACH TPEThsl TPYIIa MbIC-
JUTENEeN ¢ 3amoJIApHBIM MHEHHEM O JYHHOM BpamieHuu. OHHU crena-
JW Iar OT YMCTO KMHEMATHYECKUX CXEM JBIDKCHHS, K JUHAMUYE-
ckuM. Mpicib ux Gopmynupyercs 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, MOJO0KEeHHE KOTOpOoTro, 3Has maccy JIyHel u
3emuH, JEeTKO MOJICYUTATh — OH HAaXOIHUTCS TAe-TO Ha PACCTOSHHUH
4500 kM ot menTpa 3emmm. M 3emis, u JIlyna oOparmaiorcss BOKPYT
OCH, TIPOXOJIAIIeH depe3 3TOT T.H. OapUIIeHTp CHHXPOHHO, C TIEPHO-
moM B 29 cytok. Ilpm atom 3emis emé Bparmiaercss BOKPYT coOCT-
BEHHOW OCH, MPOXOslIel uepe3 e€ LeHTp, ¢ nepuojomM B 24 yaca.
Bpoxe Hudero yiuBUTEIHHOTO, BPAIIATHCS MOXKHO BOKPYT HECKOJIb-
KHX OCEl OJHOBPEMEHHO, BEJlb, COTJIACHO HAayYHBIM NPEACTABIICHU-
aM, Ta ke JlyHa u BOKpYr coOCTBEHHOH OCH Bpalmaercs, U BOKPYT
3emnu, u Bokpyr CounHia, H...

Opnako 3aiimMéMcs aHATU30M, HHAY€ TOBOPS, CETaeM Pl yTOU-
HeHui. 3BECTHO, YTO IJIOCKOCTh OpOUTHI JABIOKEHUS JIyHBI BOKPYT
3eMsIi HaKJIOHEHA K IJIOCKOCTH OpPOWTHI OBM)KEHUS 3E€MIIM BOKPYT
ConHna Ha 6°, ¥ STOT HAKJIOH IIO3BOJISET HaM HaOmogaTh He 50, a
59% noBepxnoctu JlyHs! (mubpaunu). B nanHOM ke ciydae Mbl KOH-
CTaTHpPyeM, YTO OCh BpalleHHs, MPOXOIsdlnas depe3 OapHIEHTD,
JNOJDKHA UMETh  HAKJIOH K IUIOCKOCTH JKJIMITUKH B 6°. A 0oCh coOCT-
BEHHOTO BpallleHus 3eMJIM KaK €CTh MMEET HaKJIOH K IUIOCKOCTH 3K-
JIMNTUKUA B 23°, YTO SIBJISIETCS] IPUUUHOM CE30HHBIX M3MEHEHUU MOro-
I61 (YeThIpe BpEMEHH roja). 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, HMEET OOBIKHOBEHHE BCXO-
IUTHh U 3aXOJUTh, CYyTKH CTAOWJIBbHBI, @ MPOJOIDKUTENBHOCTD THS U
HOYM B T€UEHHE TOfla MEUIEHHO M3MEHsEeTCs, rie-To 1-3 MUHYTHI 3a
CYTKH B Ty WIM MHYIO CTOPOHY B 3aBUCUMOCTH OT BpeMeHH roja. Bcé
B COOTBETCTBUU C KAJICHAAPEM.
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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 TAaHTEHITHAIBHOW CKOPOCTH, ammapaTr 0e3 IMOMOIIM 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 1T0 WHEPITUHU B DIUTUIICONNANLHYIO 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 LEHTPOOESIKHON CHIIOH Ty CHILY, 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 WHEPLMOHHA M KpyroBas opOuta
MIpU I€UCTBUU NOCTOSIHHOM CHUJIbI HEBO3MOXHa. [locmoTpure emé pas
Ha KJIACCUYECKYIO CXEMy IBW)KCHHUS Tella M0 KPyroBOW OpOWTe IMox
JIEHCTBHEM CHIIBI TATOTEHUS, N300paXEHHYIO Ha pUC. 7.

An Orbiting Satellite Requires a Centripetal Force
Fou F .

e

Puc. 7
Ha »T0il cxeme mnepemenieHue Teina 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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KEHHS, TIOCPEICTBOM KOTOPBIX OHH 0OpAaIIaloTcs I0 CBOMM OpOHTaM,
TpeOyeTr O0XKeCTBEHHOW pyKH, Aa0bl HANpaBUTh UX <IOIEpEeYHbIE
NBY)KEHUS™> MO KacaTeslbHbIM opOutam». Ho B cBomx «Hawamax...»
OH 3TO OOCTOSATEILCTBO TMPSUET 3a Pa3rOBOPAMH O MHU(PUICCKON IICH-
TPOOEXKHOM cuJle, MpsYeT TO, YTO IO JIOTHCTUKE HHUKAaKOH «BCEMUp-
HO» JEHCTBYIOIIEH CHJIBI TATOTEHHsSI B MPHPOJAE OBITh HE MOXKET.
CrtpemieHue ke Tel K 3eMJIe OINpEeAeseTcs He «BCEMUPHBIM 3aKO-
HaM TPaBHUTALMN», OHO OOYCIIOBJIEHO OCHOBOIOJATaONINM IPHHIIH-
MOM JAEWCTBUS OOBIYHON MEXaHWKH, JIOTUCTHYECKH BBIBEPEHHBIM
3aKOHOM COXpPAHEHUs MOMEHTA MMITYJIbCA.

MoMeHT KONMYecTBa JBIKEHUS (MOMEHT MMITYJIbCa, YTIIOBOM MO-
MEHT) — 3TO OJHa W3 BAXHEUIINX XapaKTEPUCTHK BCSIKOW H30JIMPO-
BaHHOW MexaHM4YecKoi cucTeMbl. Cria CHMITOMAaTHYECKH MIPOSBISET
ce0s Kak SIBJICHHE TOJBKO TOI/a, KOTa N3MEHSIETCS HIIN YIJI0Bas
CKOPOCTh BpalleHHsl, WX MOMEHT MHEePU UM, TO eCTh KOI/Aa u3Me-
HSIeTCSl YIJIOBOH MOMEHT. YUTHUTe, IPU PAacCMOTPEHUM BpalaTesb-
HOTO ABW)XCHHS ONEPUPYIOT HE Maccoil, a MOMeHTOM uHepuuu. To
€CTh CHJIA TIPOSIBIIICT ce0s JIUIIb TOT/a, KOT/a M3MEHSIETCS MOMEHT
HMMITYJTbCa, MMOCKOJIBKY MOMEHT CHJIBI — 3TO TIPOMU3BOIHAS TI0 BPEMEHH OT
MOMEHTA UMITYJIbCA.

B unTepHere roBopsT, uto HetoToH u JleiOnuI ciopunm,  Ka-
KOH YHUBEPCAJIbHBIN MPUHIINII CIEAYET MOJIO0XHUTh B OCHOBY pacdera
XapaKTePUCTUK JBUKEHUS! HEOECHBIX Tesl. HBIoTOH, sIKOOBI, HACTau-
BaJl Ha COXpaHEHWH MOMEHTa HMITyJibca, a JIeHOHWI, HampoTHB,
npeajaral Ha MECTO YHHBEPCAJIbHOIO MPUHLMIIA PUHATH 3aKOH CO-
XpaHEHHUs HEPTUM B 3TOM cucteme Tei. Eciu 3To Tak, TO, MOXOXKE,
4yTo mepenucky c JleliOauiieM BENM o uH YenoBek, a «Hadana...» nu-
caj COBCEM JIpyroil, U HU TOT, HU Ipyroil — 3to He cam Heioron. B
«Hauanax...» HeT gake YIIOMHHAHUSA O MOMEHTE UMITYJIbCA.

Opmnako, BepHEMCS K «IIEHTPoOe)HOU cuiiey. OOBIUHO, PEAO-
JIaraercsi, 4YTo, HapUMeEp, MOCTOSIHHOE HAXO0XKJEHUE IeocTaluoHap-
HOTO CITyTHHWKa 3€MJIM Ha CHHXPOHHOW OpOWTE BBI3BAHO PaBEHCTBOM
NBYX pa3HOHAIIPABIEHHBIX CHJI — CHJIBI TATOTEHMS, BBITOJIHAIOLIEH
POJb HEHTPOCTPEMUTENBFHON CHIIBI, U IEHTPOOESKHON CHIIBI.

Ho oOpatum BHUMaHMe, BeTHYHWHA IIEHTPOCTPEMUTEINBHON CHITBI
mMeHseTcs  ooparHo mpomnopruuoHanbHO KBAJIPATY paccrosaus
OT LIEHTpa 3eMJIu:

Fuc = M*m/R?,
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a ICHTPOOEKHAs Chia — OOpaTHO MPOIOPIIMOHAIBHO HE KBaApaTy
paccTosHUSL, a MPONOPIMOHATBHO MPOCTO PACCTOSHUIO:

Fus = M*oR.

U BOT TyT Kpoercs KOPEHHOE OTIMYHME KPY4eHUs Ipy3uKa Ha
BepEBKe (pe3nHKe, MPYKUHKE) OT OPOUTATBHOTO JBMKEHHS CITy THHKA
MO IEICTBUEM CHJIBI TATOTEHUs. ECiIu MBI IONBITaeMCSl YBEITHUYUTD
LHEHTPOOEKHYIO CHILYy — TOJIKHEM (IEPHEM) TPY3HUK, BPALIAIOLIUICS Ha
BepEBKE, B CTOPOHY OT IIEHTpa BpallleHus], TO 3a CYET yNpPyrocTu Be-
IIECTBEHHON CBsI3U (BEPEBKH, PE3UHKH, MPY>KUHKH), BO3PACTET LEH-
TPOCTPEMUTENIbHAS CUIIA, U TPY3UK OTTSHETCS Ha3al, paBHOBECHE CUII
BOCCTaHOBHUTCSA. A eciu MBI MOmpoOyeM NpojenaTh aHAJIOTHYHYIO
OPOLEYPY CO CIIYTHUKOM, TO, OCKOJIBKY CHJIa TATOTeHHs (IIEHTPO-
CTpPEMHTENbHAs CUJIA) — CHJIa HE YIpyras, TO OHa C POCTOM pajuyca
YMEHBIIUTCS pa3 M HaBCET/Ia, a HEHTPOoOeX Hast, XOTh M HE TaK CHJIb-
HO, HO TOKE€ pa3 W HaBcerga yBeiamuutcs. [lpu Takom ctporo Hayd-
HOM packiaze AucOaJaHc CHJI HE TOJNBKO HapywUTCcs, HO OyIeTr He-
IPEPHIBHO BO3pacTaTh, M CIYTHUK JOJDKEH YJIETETb B HEBEIOMBIE
npoctopsl BeeneHnnoil.

Koncratupyem: n1mbo HHMKaKoOil LEHTPOOEKHOW CHIIBI NpU Bpa-
HIEHUH C TIOCTOSHHOHM YIJIOBOM CKOPOCTHIO HE BO3ZHHMKACT, JIMOO Yyc-
TOWYHMBOE TOJOKEHUE CIIyTHUKA Ha opOuMTe HEBO3MOKHO. Ho Torma
BCSl KOCMOHABTHKa — 3TO 0OMaH, CroBOp (3aroBop) CTpaH C Pa3BUTOM
KUHOUHYCTPHEH.

Kozoa Benepa ynaoém na 3emnio?

B cooTBeTcTBHM C 3aKOHOM BCEMUPHOIO TSAroTeHus HbproToHa BCe
TUIAHETHl HempephiBHO najgaioT Ha ConHIe, ocTaBasch MPU 3TOM Ha
CBOMX OpOUTax. AHAJIOTMYHO OOCTOMT JEJI0 U CO CIyTHUKaMH IUIAHET.
Ho Benib tuiaHeTsl emg v NpUTSITHBAIOTCS IPYT K APYTY — UMEHHO Ora-
rozapsi 5ToMy 0OCTOSITENBCTBY ObUIA OTKPHITA TIaHeTa HentyH.

Ho pa3 mmaneTsl NpUTATMBaIOTCA APYT K IPYry W IPH 3TOM HE
[ajalT Ipyr Ha ApYra, TO OHU JOJDKHBI HEIPEPHIBHO CONMKATHCS
opyr ¢ npyrom. Jlerko BeiBomuTcs dopmyna (mpocroe auddepeHm-
anbHOE ypaBHEHHE) AJsl pacuéTa BpeMEHH, HEOOXOJUMOTro ISl TOJ-
HOT'O CONMXEHHUS MMOA ACHCTBHEM TATOTECHHS TNl OAMHAKOBOI Macchl
M, ecII UCXOJTHO OHM HaXOJWJINCh HA PacCTOSHUHM { JIPYT OT JIpyTa.
Bort 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 BCce IUiaHeThl W acTepou bl COJIHEYHOH CHCTEMBI, PACIIOJIO-
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 NPEICTABJICHHBIC PE3yJIbTAThl KOHKPETHBIX IKCIEPUMEHTOB 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 ABYX TEN IPYT C JPY-
TOM HE 3aBHCHT OT TOTO, B3aMMOJAEWCTBYIOT OHU WIIH HET C TPETHHM
TEJIOM. YKa3aHHOE CBOMCTBO «TPaBUTALMOHHOTO» B3aMMOJAEWUCTBUS,
KaK HEJIOCTIKUMBIA HJeall, MOTYT OLIEHUTh CO3/aTelld WH(pOpMAaIu-
OHHBIX cucTeM. Ha OBITOBOM ypOBHE 3TO BBITIISANT KaK YHUKaIbHAS
CIOCOOHOCTh, HE TEPSATh HMHTECHCUBHOCTH BEACHHUS OCMBICICHHOTO
pasroBopa ¢ coOOECeAHNKOM MPH OTKPHITUH MAaPaUIEIBHOTO AUAjIora ¢
MHOKECTBOM JApPYTUX JHI. beckoHeuHas MPOM3BOAWUTENHHOCTH IO
00paboTKe OECKOHEYHO UHTEHCUBHOTO Tpaduka!

2. B rpaBUTallMOHHOM B3aUMOJIEMCTBHM HET KBaHTa MMUHHUMAaJlb-
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 NEeHCTBYIOT, UMK 00Ja-
naroT. Yto ke (Wi KTO Ke) TeHCTByeT?

3. BzammMopeiicTBHE ONpENENseTcs BEIWYMHON MPOW3BEACHUS
Macc, M ero XapakTep He MeHseTcs ¢ paccrosHueM. Kak Takoe BO3-
MOKHO, €CIIHM «CTPOTO J0Ka3aHa» HEBO3MOXKHOCTH B3aUMOJEHCTBHA
CO CKOPOCTBIO, OOJIBIIIEH 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 MepneHANKYIIpHOH. Tak modemy
eciau Ha Bpamaronryiocs 3emito (JIyHy) meiicTByeT cuia mpHTsKe-
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 ¥ TIPUHIIUTIOM 3KBUBAJICHTHOCTH, - PABEHCTBOM I'PaBUTAIIIOHHOM
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.

Hapneroch, 4TO 4MTarenb, BOOPYKEHHBIM Haled WHEPLUOHHOU
KOHLICTIIMEN TPaBUTALIMH, JIETKO OTBETUJ HA BCE MPEIOKEHHBIE BO-
MIPOCHI, — BOIIPOCHI, HA KOTOPBIE B paMKax TeOpuu TAroreHus Hopro-
TOHa U TEOPUH, MOPOXKJAEHHBIX €r0 3MUTOHAMH, BHITHBIX OTBETOB
HalTU HEBO3MOXKHO. JlomoaHUTENbHBIE BONPOCH Hauaére y ['puiae-
Ba B http://newfiz.narod.ru/digwor/digwor.html

Buieoount

Cornacuo 3BT HrproToHa Bce MaTepHalibHBIE Tela MPUTSITHBAIOT
JIpyT Apyra, IpuyYeM BEJIUYHMHA CHUJIBI TATOTCHHUS MEXIY TelaMu He
3aBHCHUT OT UX (PH3MUECKUX M XUMUYECKUX CBOMCTB, OT UX JIBHKCHHUS
OTHOCHTEJHHO APYT APYTa, OT CBOWCTB CPEJbl, B KOTOPYIO TIOMEIICHEI
ot Tena. Muaade roBopst, 3BT, MOCKOIBKY OH HE CBSI3aH C KaKOH-TH00
(u3UYECKON CYIIHOCTHIO, — 3TO HE (PM3MYECKUI 3aKOH. DTO YUCTO
MaTeMaTH4YeCKOe W3JIeNIne, MOATBEP)KIAIolIee N3BECTHRIH (DaKT, 4To
CaMbIM OOJFHBIM BOOOpaKEHHEM O0JIaIaf0T MAaTEMATHKH, a HE TIOJThI
Y THACATeNH, ¥ HET HUKAKON YBEPEHHOCTH, YTO 3TO MaTEMaTHIECKOE
M3JIENINE XOTh B KAKOW-TO CTEICHU SIBIIICTCS MOJICIbIO peallbHOM (u-
3MYECKOW CYIIHOCTH, MO0 OHAa HUKaK He cBs3aHa ¢ Hed. Tarorenus
KAaK CaMOCTOSITeIbHON CYIIIHOCTH B MPUPO/IEe He CYyIIeCTBYET.
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Merapusznka rpapuTanumn

eticmeumenbHocms — 5mo mo, ymo oelicmeyem

M. Xaiinerrep
Oougue npedcmasiieHus 0 memaguszuke

Ota rnaBa HanMcaHa HACTOJNILKO HECOBEPIIEHHO, YTO BBHI3BIBACT
CHJIPHOE OTTOp)KE€HHE Y camoro aBropa. Ho Kak-To Hy>XKHO HaYMHATh,
MIOCKOJIBKY CTpax Iepea COOCTBEHHBIM INPOSBICHUEM — 3TO NPUYMHA
Halllell maccUBHOCTU. B mpeapinrymmx riaBax IIOKa3aHO, 4TO B CO-
BPEMEHHBIX YCIOBHUAX UCTHHY HNPUXOAUTCA C OTPOMHBIM TPYJOM BbI-
KalblBaTh U3-TI0J rOp NpeAHAMEPEHHOH M HemnpeIHaMEepEeHHOW JIKH,
oOmana u camooOmana. Kpome Toro, yem crapiie Mbl CTaHOBHMCS,
TeM OoJblIe TepsieM MYAPOCTb M NPUOOpETaeM TO, YTO HAa3bIBAETCS
yM. A 3TOT yM OOUTCS OBITb OCMESHHBIM, BBHITJIJAETH TIYNO, ClIabo
win Henerno. OH BBITECHsIET HAIly BO3MOXKHOCTD ITOJIB30BATHCS Ipa-
BOM Ha COOCTBEHHOE co3HaHHe. MBI XKe, MOJIb3YsCh MIPABOM Ha COO-
CTBEHHOE CO3HAHHE, MPUCTYMaeM K MeTa(Qu3nIeCKUM HCKaHUSM.

C apeBHHX BpeMEH MPUHSATO CUUTATh, YTO MeTahU3nKa yKa3bIBa-
€T Ha U3y4YeHHE TOTO, YTO JISKHUT 3a MpeaeiaMu (PU3NUECKUX sBIIE-
HUH, B ocHOBaHUH MX. CaMo (u3HUecKoe SABJICHUE — 3TO BCETO JIMLIb
nei3ax (TapamadT, Maiis), CHMOTOMaTHIEeCKOE TIPOSBICHNE TPOLec-
COB, YTO MIYT 3a MpeenamMu pu3ndeckoro siBineHus. Hanpumep, Bon-
HBl — 3TO CHUMITOMATHYECKOE NPOSBICHHUE KOJICOAHWH, BOJHBI —
nangmadt. Konebanus xe, Haxonsdiuecs 3a MpeieioM HaIIUX BOC-
MPUATUHN, — 3TO eJUHOOOPA3HO JCHCTBYIOIICE BEUIECTBO, (U3NICCKHIT
IpoIecC, a BOJHBI — HE (pu3nUecKuil 00bEKT, a pe3yJIbTaT, Npou3Be-
NEHHBIA CTAaTHCTUYECKON WHAYKIWEH CO3HAHMS COBOKYIHOCTH '"TIO-
noOHbIX" KomebaHuii, cBoeoOpa3Has rpaMMOQOHHasl IUIACTHHKA C
3allMCaHHBIMU ciefaMu Kojebanuii. CoBpeMeHHasi MaTeMaTHKa clia-
0a, oHA OpPHUEHTHUPOBAaHA Ha OOBEKTHI JaHAMA(THOTO THIA, a HE HA
(u3nUeCKUe MPOLECChl, MaTeMaTHKh — 3TO CBOEOOpas3HbIC JaH[-
ma)THeIE AM3aifHepBl. B 3TOM npHYMHA CUMIITOMAaTHYECKOTO Xapak-
Tepa ONMMPAIOLIMXCSI HA MAaTEMaTHKY COBPEMEHHBIX Hay4HBIX TEOPHUH.
DOKOHOMUSI MBILIIEHHS IO Maxy, OyJb OH HE K HOYH MOMSIHYT.

YroOBl HE TONYYUTH OOBHHEHHSI B TOJIOCTIOBHOCTH, Ba IIpUMeEpa
JnaHIapTHOTO HAYYHOTO MOJX0/a.
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KBaHTOBas MexaHWKa SBISETCS MOMBITKOW CHCTEMATH3AINN JKC-
NEPUMCHTAJIbHBIX JAHHBIX 1O CIICKTpaM, U BC€ TaKUC IMONBITKH, 6y,[lb
TO MOJCJ/IM aTOMa, MaTpUIHasA WU BOJIHOBasd MEXaHUKa, OCHOBAHbI Ha
KOMOWHAITMOHHOM TpuHITMIE Putna, ycranosusmero (1908), dro
YaCTOTBhI U3JTYYCHUA NOAUMHAIOTCA OINPEACICHHBIM Pa3sHOCTHBIM OT-
HOILLIEHUSAM. A Bce JIpyrue MojoxeHus (MOoHSATHE CIMHA, IPUHIIKII 3a-
npera [laymu, marHeToH bopa W T.XI.) BBOIWINCH BIIOCIEACTBUU IS
TOTO, YTOOBI HAOI0JaeMble YacTOTHI MOAYUHIINCH KOMOMHAIIHOHHO-
My TPUHIHAIY. DTO OTKPHITAasi TEOPHUs B TOM CMBICIIE, YTO BO3HU-
KaloIlye B HeW HEeaJleKBaTHOCTH PEaTbHOCTH YCTPAHSIOTCS J100aB-
JIEHWEM B TaMWJIbTOHUAH MOJXOJSLIUX ONEPATOPOB WIIU 3JIEMEH-
TOB. B cBOE Bpemsi Tak e COBEpIICHCTBOBAIN TEOIEHTPHUYECKYIO
cucreMy (MaTeMaTH4ecKyIo TEOpPHIO), BBOJIS HOBBIE TIOJOXKEHHS: BBO-
JUIIN SIIUIHUKIIBI, IIOTOM J3IIMIHUKIIBI OT 3IIMIHUKIIOB, Z[I/I(i)(bepeHTBI u
T.1. ['eonieHTpruecKas cucrema, Kak B Hallle BpeMsl KBAaHTOBask MeXa-
HUKa, ObllIa OJUIIETBOPEHUEM KPACOTHI, €€ MPEeIoIaBajii U €10 MOJb-
30BaJIUCh U MOCJIC MOABJIICHUSA T'CIIMOLCHTPUYCCKUX HpeHCTaBHeHHﬁ.

To ecTh B 3THX ABYX Cllydasx mpeoOnanan jgaHmadTHbIA mMoj-
XOJ] — TeHE3UC U (PU3NUECKast CyTh MPOIECCOB, JISKAIUX B OCHOBAHUH
sBIIeHUH (TaHamadT CHeKTpoB W JaHAmAadT CBETHS Ha HEOOCBOIE)
TEOPETUKOB HE MHTepecoBaiu. Marematuueckuil maeanusm Ilrosne-
Mest (KaK UACOJIOTHS WK allTOPUTM) MPOAOJDKAET KHUTh B yMaX U Ha-
MPaBIIEHUSIX «HAYYHOT'O IMOMCKA» COBPEMEHHBIX y4eHBIX. KBaHTOBas
MEXaHHKa [IPUMEP TOMY, H HE TOJBKO OHAa.

Mur K€, IOHMUMas ABJICHUSA IMPUPOJLI JIMIIb KaK IMPOABICHUEC TOMU
BHYTPEHHEH CYIIHOCTH, KOTOpas JIGKHUT 1O Ty CTOPOHY SIBICHHMA
MIPUPOJIBI, TIOMBITAEMCS TPHONM3UTHCA K TMOHUMAaHHIO CYIIHOCTH,
000JI0YKOH KOTOPOH CITy»KaT SIBJICHHSI TPUPOIBI.

Crnenyst MakCUME KUTAWCKUX MYJIPEIOB: «3HATh — 3HAYUT MMOHU-
MaTh, IOHUMATh — 3HAYHUT YMETh, yMETh — 3HAYUT 3HATH», MBI PaCIIu-
puM chepy npumeHenus: Mmetadusuku. OHa y Hac OyZeT HE MPOCTO
MMaCCUBHO YKa3bIBaTh Ha TO, YTO HAXOIUTCA 3a q)aCﬁIIOM (1)I/ISI/I‘ICCKI/IX
SIBJICHUI — Halra Metadu3nKa JO/HKHA OBITh WHCTPYMEHTAIBHOM OC-
HOBOMW CO37aHUS HOBBIX (DM3WK M HAJICICHUSI UMU 3BE3] U IUIAHET, a B
OJIrDKalTIIel TIEPCTIIEKTUBE — CPEICTBOM TEPENeNKA (MOISPHI3AITNN )
(¢hM3uKY 1 XUMHUH (2 TO M OMOJIOTHH) Hamlel rmaHeTsl. Hayka, copu-
€HTHPOBAaHHAs HAa MaTeMAaTHKy, HE ONMHUparomiasics Ha MeTabu3nKy, —
TYNHUKOBBIN IMyTh. Hama MeTadu3uka — 3To TOMBITKA CO3/IaHUS TUIAT-

46



Ilonos b.M. Texnonoeus u memaghusuxa epasumayuu

(hopMEI Iepexoaa OT pa3pyIIAIIUX IPUPOY TEXHOJOTHH K IIPHPO-
JIONMOJO0HOM Maruu, K KOHTPOJMPYEMOH TpaHchopMaluu 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 MOAABISIACh, U MPUIAET-
¢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 moHazoOuTCcst Meraduzuye-
CKuii KOHCTpYKTOp (MeTadusuueckuii «JIero») kak HEKOTOPBIH Ipe-
JIeJIbHO MUHUMM3UPOBAHHBIM (ONTHMAJIBHBIN) HA0Op Oa3HCHBIX dJjie-
MEHTOB. B ujeaiie 3jaeMeHTHI (KOHCTPYKTHI) JOJKHBI OBITH OJIHOTHII-
HBIMH, (hYHIAMEHTAIBHBIMHA B TOIOJOTHYECKOM AacIieKTe, o0amaro-
MMM CIIOCOOHOCTBIO K arperupoBaHuio (COOpKe, CKielKe) B JUHAMMU-
YyeCKHe CaMOCTa0MIN3UPYIOIIMECS KOHCTPYKIMHU (arperaThbl) CJIOXKHOM
koHburypauu. Hukaxoro pasHooOpa3sus, Bc€ TOJIbKO THIIOBOE. boiee
TOr0, arperatbl, OOPa30BaHHBLIC «CKJICHKOI» KOHCTPYKTOB, IOJIKHEI
OBITH JJOTUCTUYECKU COCTOSTCIBHBIMU, SKOJIOTMYHBEIMU, 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 HANEJIEHHBIN 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’KUBACTCS. HE KAKMM-TO BHEUTHHM PETYJISTOPOM, & BHYTPEHHH-
MU MPOLIECCAMU — HE T€TEPOHOMHBIMH, @ aBTOHOMHBIMU. XULIEHKO [6]
npenonoxut, uro M. KanT Bumen camoopraHu3aiyio KaK Takoe B3au-
MOJICHCTBUE YacTel, KOr/ia KaX/Jas 4acTb 00s3aHa CBOUM CYIIIECTBOBA-
HUEM JICHCTBHUIO OCTAJIBHBIX U CYHIECTBYET Pajlyd OCTAJIBHBIX U BCETO
uenoro. Kpome Toro, 4actb J0JDKHA OBITH OPraHOM, HMPOHM3BOISIIUM
JIPyTHE YacTH, KOTOPHIE TAKXKe B3aUMHO MPOU3BOAAT OCTANIbHBIC. «Hu-
KaKoU UCKYCCMBEHHbIU UHCIMPYMEHI He MOJCem 0meeuams maxKomy
OnpeodeneHUIo, HoO MOAbKO MAKOU, 8 Ubli 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 Obimb Memapusuiecku on-
PABOAHHBIM U 3AKOHUEHHBIM.

Cnacu6o Kanty 3a monckasky. ChenaeM 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 HHCTPYMEHTAPHUS KOHCTPYK-
TOp KAHTOBCKOTO THIA, 00JalaeT BO3MOXHOCTHIO CTPOUTH HOBBIC
MoOJieIbHbIE (DM3MKH, a 3HAYUT, NAaET HAM BO3MOXKHOCTh MOHHMATh,
KaKOB €CTh KOHCTPYKTOP, ONPEACIISIONIUN CYIIECTBYIONYIO (hH3UKY
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 MHUPO3AaHKE), HE CO3/IaBasi HEUTO MMOA00-
Hoe? CmpiciioM 4ero-anbo oOmagaer aumb ero Co3nmarens, 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, HenoabéMuo? 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 HEH30CKHBIC MPEMSTCTBUSA,
BCTAIOIIKE HA 3TOM ITyTH.

TpyaHOCTH COCTOST, MPEKAE BCEro, B TOM, YTO HAIll MO3T, CBsI-
3aHHBIA [0 PyKaM W HOraM IIyTaMH JIOTHKH, HECIIOCOOEH OCYIIEeCT-
BUTh CIIOHTAHHBIA MEPEX0J]] OT CAUHUYHOIO MPOSIBICHHUS CBOMCTBA K
(hopMyITHpPOBKE, BRIpAXKAIOIICH 3TO CBOMCTBO B MOJIHOM 00BEMe. Ha-
¥ TIPEICTABICHHS O PEaJTbHOCTH COPMHUPOBAHBI HA Oa3e JIOTHKH, U,
MTOCKOJIbKY JIOTHYHO U TIPOIIE UMETh JIEN0 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 oOHapyKUTh B OTICIBHBIX TIPOSIBICHUSAX Ha-
JIUYUE TII00ATBHOTO MPUHIIKIA 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 JIOTHMKH, TO €CTh MOJKET BHJACTh U MOHUMATh
(xak Bwif) TO, 9TO BCe MHBIC BUICTh U MOHUMATh €IIE HECITOCOOHBI.
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[IpaBna, HYy’)KHO IOHMMAaTh, Ha YTO MBI Ha CaMOM JeJe CIoco0-
HBL. 11 HaM IIPEeICTOUT OCTAHOBHUTHCSA Ha OCOOCHHOCTSAX HAILEro BOC-
npustHs. Beap, B CyIIeCTBYIOIIMX MOHATHAX, HE BCE BUANMOE IS
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 PaboOTOCTIOCOOHOCTH B pealbHOM MaciTabe 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
0OJBIIOTO YMCIIA WIUTIO3UM M TPIOKOB, TAKMX KaK (JIOBKOCTH PYK»,
OKOHTIIEPCTBO» U T.A. OIHAKO, IO OTHOIICHHUIO K MIPOCTPAHCTBY 3pe-
HUE TIOJIE3HEeEe, YeM CIIyX, TO3TOMY OHO JOMHHHPYET, HO MO OTHOIIIE-
HUIO KO BPEMEHHU CJIyX OTJIMYACTCS OOJIBIIMM pa3peuicHUEeM, 4YeM
3peHue, YeMy MPUMEPOM CIYKHUT BocmpusTae peun. Ciayx B 10 pas
JTydie, 9eM 3pEHHUE, TMO3BOJIAECT Pa3IUYUTh COOBITHS, CIIEIYIOUTHE
BILTOTHYIO OJTHO 3a APyTruM. bojiee TOro, 3BYK 3a4acTyi0 IMPOHHUKAET
gepe3 mperpaabl U3 ABYXMEPHBIX 000JI0UEK, OH KaK OBl TpEXMEPEH.
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Memaghuzuueckuii Koncmpykmop

OueBUIHO, HYXKHO OIPEACITUTHCA C MAaTepHUaoM, U3 KOTOPOTO
Oyzmem co3maBaTh MeTaQuU3MUECKHe KOHCTPYKTHBHBIE DIEMEHTHI
(xoHcTpyKTHI). C BHIOOpOM MaTepuana MHE IMOMOTJIA 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 nocmuzenu ece maunsl u 3Haem éce, umo 3Haeuv Tol,
yMeeM KIOHUPOGAMb jt00ell, NepecadCuéams Op2amnbl 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, nysxcoaemcs au euge 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 4enosexda —
Aoamay. Yuenvuii cxazan: «llpexkpacno!» — u naxionuncs, umobwl 3a-
uyepnnyms copcmo nolau. Ha umo boe ckazan: « i, ne max dvicmpo! Tot
UCRONB3YIL C80t0 cOOCmBenHyio nulib, Moo dice He mpozaii!»

He HyXHO uckaTh HeBeIOMBINA 3(QUp, HE HYXKHO JOJTO HCKATh
MEPBOOCHORBY, CyOCTaHIMIO (CyOCTpar), OHa yXkKe eCTh — 3TO BEIIECT-
Bo. KoHeuHo, BociprHHMaeMoe HaMH BEIIECTBO YK€ HaAeleHO He-
KOTOPBIMHU CBOWCTBaMH, Onarofaps 3TOMY MBI €ro BOCHPUHHUMAEM,
TaK KaK caMH HaJleJIeHbl TAKUMH e cBoiicTBamu. Ho eciam oHO Ha-
NIEJIEHO HEKOTOPBIMU CBOMCTBaMH, 3alIPOrPaMMHUPOBAHO HAa MX MPO-
SIBJICHHE, 00JIaJJacT CBOMCTBOM HaJICJICHUSI CBOHCTBAMHU, TO MOXKHO U
MepenporpaMMHUPOBATh €r0 HAa UHBIE CBOMCTBA. A emé He HaAenEH-
HOE — HAJICJIUTh.

B a3Toif MBICTM MEHSI YKpenwiu HaOMIOACHUS U Pa3MBIILICHUS
Ha peroanke. Kinépa mpaktudyecku He ObUIO, W s TIOIyMa, IS 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 BOCIIPHHHMAETCS KaK MOSBIEHHE MECTHOCTH CO CIIOKHBIM
penbedoM, XoIMaMH M OBparaMH, KOTOpBIC CJIEIyeT MUHOBAaTh Kak

50



Ilonos b.M. Texnonoeus u memaghusuxa epasumayuu

Oapbepsl. [loHATHO, IpeACTABIATH ceOs PEIOOI cOBCeM HE TO KE ca-
MoOe€, YTO OIIyIIaTh ceOsl PpIOOH, T.€. OBITh €i. A He OILyTUB celdsl PhI-
00, HEBO3MOXKHO CKa3aTbh, MPUCYTCTBYET B 3TOM COCTOSHUHU 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€ CoJiepKaHKue PHIObI B peKe MpeBBILIaeT MPOIEHTHOE COJAepKaHNe
B Heill Boapl. [lomamanmck o4yeHb KpymHBIE 3K3eMIULIpb, 10 500
rpaMMOB B YHCTOM Bece (0e3 ymoukm). IlomydeHHBIE pe3ybTaThl
MOCTY>KWJIM HEONPOBEPKUMBIM JJOKa3aTeIbCTBOM BEPHOCTH MOEi
MeTapU3NIECKON TUITOTE3HI.

[IycToTBl HE CymIecTByeT, IMOCKOJIBKY HE MOXET CYyIIEeCTBOBATH
TO, yero HeT. Ho Ham He Hy)XHBI HH TOJIS, HU BaKyyM, HH 3Qup, 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 MepBoHadajbHast cyocraHmus. 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 TMaMATh, B KOTOPYIO HE 3arpy>XeHO HHUKAKOH MpOTpamMMEl.
CyOcTanmus, MepBUYHAS B OTHOIICHUU CBOMX COCTOSIHHMA. A Hamu-
e pa3nnyuii — quddepeHuanus — B BEIIecTBe 00yCIOBIEHO O/I-
HUM (pakTOpoM — IBMkeHrneM. [lomauTe 3akon bepraymmu?

3akoH bepHymIM — 3TO 3aKOH, OTHOCSIIHMICSH K «CTaTUUECKOMY)
JTABJIEHUIO, TO €CTh K JABJIEHUIO JKUAKOCTH Ha IIIOCKOCTh, Mapaieib-
HYIO JITHHSIM TOKa. B kadecTBEeHHOU (hopMe OH TIIacuT: 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)KMMAaeMOW KHUIKOCTH, WM IPOCTO MEHSETCS €ro HallpaBlICHUE,
TJIABHOE — Y HAC €CTh CPEACTBO 4ETKON MU dEepeHIIHaIii UCXOIHO
OJHOPOJTHOM Cpeibl.

[lonsiTHO, MOKa3aHHBIA HA PUCYHKE arperat He TOAUTCS B Kade-
CTBe MeTa(U3UIECKOTO AIEMEHTa, HE TIPOXOIMT TIO0 JIOTHCTUKE — BCE
BpeMs IpuAETCA KadaTh BOAY, @ OCHOBHOW MPHHIUI CUCTEMITUKA —
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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
TOPOBBIC CTPYKTYpPhI, 3aKOH BEepHYJUIM B HUX COXPAHSIET CBOIO CHIIY.
[Ipu BeIOOpE MPHOPUTETHOIO CBOWMCTBA BEIIECCTBA MBI MCXOIUM H3
MPOBEPEHHOTO TPAKTUKOHN (hakTa: BEIIECTBO, NMPUBEAEHHOE BO Bpa-
oICHuUcC, COXpaHSIGT MOMCHT I/IMHYJIBC&, HNHa4e FOBOpSI, aKKYMy.HI/IpyeT
BpaIleHHUE B JIOKAJTLHOM 00JIacTH.

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

Puc. 10

Celiyac CIIOBY «JIBUXKCHHE» MHOTO CMBICJIA, KaK Ha3BaHHE CaMo-
ro SIBJICHUs, He Tpuaaéres. A 3ps, B JUHAMHKE MOKHO HAWTH MHOTO
uHTEepecHoro. Hanpumep, crieayeT pasnuyath JBa pa3jIM4HbIX 3HAUC-
HUSl TEPMUHA «CTaTu4eckuit». OIHO 3HAYCHUE — DTO HEU3MEHHbIU B
CMBICIIE He umelowuil ogueaiowuxcs wacmei. Jlpyroe 3HadeHue —
3TO OJIMHAKOBOCTH C OJJHOTO MTHOBEHUS JI0 JIPYrOTO MOCPEACTBOM
MOCTOSTHHOW 3aMEHBI BCEX JBHUraroniuxcs dacrteil. Jlerko mpejacra-
BUTH cebe 3TO paziuyue, Aymas O Bojomaje. 3aMEp3IINi BoaOma
CTaTUYECCKHUI B TIEPBOM CMBICIIC, & TSKYIIIUI BOJOMA]] CTATUYECKUI BO
BTOpOM cMmbiciie. Oba SIBISIOTCS MO CYTH HICHTUYHBIMH B KaXI0C
MIHOBEHHE, OJJHAKO TOCJIECIHUI UMEET JABHUTalOIINeCcs YacTH, CII0CO0-
HBIC TIEpeIaBaTh UMITYJILC, © COCTOMT U3 JBUTAIOLIUXCS YaCTHII.

Olnep MoKasal, 4TO Y BEHISCTBCHHBIX TN MOXET ObITh KaK MU-
HUMYM JIB€ OCH YCTONYMBOTO BPAIICHHUS (SCHO, YTO y OJHOPOIHOTO
mapa ux 0ECKOHEYHOE MHOXKECTBO, HO IApbl HAM HEUHTEpecHbI). 13-
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BECTHO, YTO €CIIM B ABJICHUH MPUCYTCTBYET KaKas-TO 3aKOHOMEPHOCTH,
TO TIOJO0HAs 3aKOHOMEPHOCTD JIOJDKHA OOHAPYKHUBATHCS M B MPUUH-
Hax, MOPOXKIAIOLINX 3TO sBJIeHHE. BepHO M o0paTHOe, TO €CTb eclii
€CTh JIB€ OCH yCTOHYMBOTO BPAIIEHMs, TO JOKHBI OBITH U YCTOMYHMBO
CTOSIIIME HA 3TUX OCSAX BPAILAIOLIMECS MAKPOCTPYKTYPHBIE KOHCTPYK-
n. U oM ecThb. DTO Tak Ha3bIBaeMbIe TOPOBbIE CTPYKTYPBI.

OpOuTHI TOPOBOTO BPALICHUS M KOJBIEBOIO BPALICHUS B HUX
OpPTOTOHAJBHBI, M TIOATOMY HHKAKOTO BIHSHUS APYT HA JpyTa HE OKa-
3bIBAIOT. /|11 BHECEHMSI M3MEHEHHUS B XapaKTep BpaIICHUS HHEPIHU-
OHHOTO BpAIATETLHOTO JBIKEHHS BEIECTBAa NMPUTOJHA HE BCAKAs
HayZdady B3siTas cuia. OHa mo/bKHA 00JanaTh ASHCTBYIOIIMM Bpala-
TETHbHBIM MOMEHTOM OTHOCHTENBHO ITaHHOH OCH BpalieHus. JTO
3HAYUT, YTO CHJIA JOJDKHA HUMETHh COCTABIIAIONIYIO, MapauIebHYIO
IUIOCKOCTH BPALICHUS, & €€ HampaBlieHHE He JOJDKHO MPOXOAMUTH ye-
pe3 KaKkyo-1r00 TOUYKY OCH BpAIIeHHs. B TOPOBBIX CTPYKTYypax Takue
JIEHCTBYIONINE HA U3MEHEHNE CHIIBI OTCYTCTBYIOT B CHIIY YKa3aHHOM
BBIIIIE OPTOTOHAILHOCTH OPOUT.

Buxpb (TOop) — 310 cTarMyeckuii (CTaOWIBHBIN) 00BEKT BTOPOTO
pola, U OBM)KEHHE BELIECTBA B TOPOBBIX OOBEKTaX MPOHMCXOAUT Oe3
3aTpar, YUCTO HMHEPLUUOHHO. AHAJOTWYHBIM OOBEKTOM SIBISICTCS W
ConneuHast cuctema. E€ nnuTenbHOe CyliecTBOBaHHE HE TpeOyeT
BHEIIHEW sHepreTrueckoi nmoanutku. Ha puc. 11 npencrasneHs! To-
POBBIE CTPYKTYPHI C HIUTIOCTpAIell TOPOBOT'O M KOJBILEBOTO Bpallle-
HUSI BEIIECTBA B HUX.

Koasuenoe Koasuenoe
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Puc. 11
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Omna opbuTa — BOKPYT KOJBIIEBOTO KEPHA — OpOMTA TOPOH-
JAEHOTO BpallleHUsl. JTO 00ecIeYnBaeT JABIKEHHE TOpPa BIOJb OCH
3a CUET €r0 «CAaMOBBIBOPAUYMBAHU. Y TJIIOBOM MOMEHT TOPOUJAIBHO-
TO BpallleHus! 3aMKHYT caM Ha cebs. [Ipyroe ABmkeHNe — Koabyesoe —
BJIOJIb KEPHA C YaCTOTOW ®. DTO BpallleHHUE TOpa KaK LEJIOro BOKPYT
LEHTPAJIbHOM OCU. BAoap 3TON OCH HaIpaBleH M MOMEHT HMITYJbCa
KOJIBIIEBOTO BpalleHHs. TpaeKkTopus ABM)KEHHE YaCTHI] BEIECTBA B
KOJIBIICBOM BHXPE CMOTPHTCS KaK BHHTOBas JIMHUS, MPABOBUHTOBAS
WM JICBOBUHTOBAs, B 3aBUCHMOCTH OT TOTO, KaK IO OTHOIICHHIO K
YacOBOM CTpEJIKE MPOU3BOIUTCS KOJIBIIEBOE M TOPOBOE  BpaIleHHUE
4yacTul| BellecTBa. B 3TOM cily4ae TOBOPAT, YTO TOPOUAATIbHASs H
KOJIbIIEBAst CKOPOCTH COCTABJISIOT 1O OTHOIICHHIO APYT K IPYTy Ju00
MIPaBOBHHTOBYIO, JIN0O JIEBOBUHTOBYIO CUCTEMY .

Iepen w3noxkeHWEM LEHTPAIBHON WU Halled MeTapU3uKu
caenaeM HEOOJIbIIOE OTCTYIUICHHE, U MPEAIICCTBEHHUKOB BCIIOMHKM,
Y Ha BOCIIPUATHE HEMPHUBBIYHOTO MaTepHasa HaCTPOUMCH.

JlpeBHuEe MeTaQU3UKH, CICIUATM3UPOBABIINECS HA TTOCTPOCHUH
YHUBEPCYMOB, IBITAJTUCh OTBETUTH HE TOJLKO Ha BOMPOC «I1OUeMy?»,
HO U «3adeM?». A HMEHHO: JPEBHSAS MBICIh BKJIIOYAET B IOHSTHE
MIPUYHMHBI HE TOJBKO JIOTUYECKH MPEAIISCTBYIONINI aKT (U3-3a YEero),
HO W LIeJib, HA3HAYCHUE (/IS Yero), MoTOMYy M MPHYUHA Y HUX — 3TO
HEKUW TJI00alIbHBIA TPUHIUI CYyIIEeCTBOBaHUsA 0o0bekTa. CremoBa-
TEJIbHO, JKEJIAIIIUNA HAWUTH MPUYMHY OOBEKTAa JOKEH MOHSATH, YTO
JUTA HETO «HAMITydIlee», TO eCTh €ro Ha3HAYeHHWE W HIeallbHOE YCT-
poeHue. 3Hast 3TO «HAWIIYYIIEE), JIETKO TOHATh, T0YeMY OOBEKT BO3-
HUKAET, KaK CYIIECTBYET U OTYETO MOTudaeT.

B 3TOM CMBIC/IC IPUYMHON MOCTPOCHHUS MHUPO3JIaHMS Ha MPHH-
[UIaxX BpaIICHHs, K KOTOPOMY MBI celuyac WAEM, SIBJISETCS TO, YTO
WHOTO, a TeM 0oJiee HaWTy4Illero, pelieHns He cyluiecTByeT. B camom
7iene, TONBKO Oarojgaps BpaIIeHWIO0 BO3MOKHA CTaOWMIIBHOCTH YHH-
BepcyMa. [locpeacTBoM BpallleHUs! TBUKCHHE MOXET OBITh aKKyMYy-
JIUPOBAHO M JIOKaJIM30BaHO. D(P(HEKTHBHOCTH — 3TO COOTBETCTBHUE
CBOEMY Ha3HAYCHHUIO, TOJIBKO BpaIeHUE TYT Y HEKTHUBHO.

B cBoé Bpemst JlekapT caenan mpeanoiokeHHe, CyTh KOTOPOTO
COCTOMT B TOM, YTO BECh MHUP, CO BCEMH €r0 Pa3IUYHBIMHU YaCTSIMH,
NeTaNsIMH | SIBICHUSIMU, MOT OBITh CO3/1aH Oyiarofapsi HEOOXOANMOMY
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CJIEICTBUIO 3aKOHOB JBMXEHUSI IIPOCTO B PE3yJbTaTE TOrO, YTO BBIC-
miasi IeUCTBYIOLIAsl CHJIa BHEJAPUIIA KPYrOBOE IBUYKEHUE B YACTHULIBI
MPOTSHKEHHOM CyOCTaHIIHH.

Hama koHneniusa — pa3BUTHE KOHIIENIMKW OWHINTENHA, «Ipo-
ctpancTBo [lomoBa» Toxe ABNAETCS UCKPUBIEHHBIM, HO OHO SIBIISIETCS
BEILIECTBEHHBIM M HMCKPUBJIEHO HE MaTreMaTuKod MUHKOBCKOro, a
JIEUCTBYIOLIMMU BEUIECTBEHHBIMHU TOPOBBIMU CTPYKTYPAMH.

MBI uaéM 4YacTMYHO NPOTOPEHHBIM IYTEM, HAlIM MPEIIIECT-
BEHHHUKH HE CMOIUIM MPONTH MyTh A0 KoHIA. [IpuunHa — mombiTKa
peLIuTh HOBYIO 33/ladyy B pyclieé CTapoil MaTeMaTU3WpPOBAHHON Me-
tadusukn Hpiorona. TeM He MeHee, cIelaHO BecbMa MHOTO. Psn
PacCMOTpPEHHBIX HaMU BOIIPOCOB BIIEpPBbIE (B OTKPOBEHHOU (opme)
Ob1 mocTanieH B [7] HeByukum B.3., u Tam xe, B [7], npencraie-
HbI BApUAHTHI OTBETOB aBTOPA HA HUX, OTJIWYHBIE OT HAIIHX.

OdveHp MHOTO chemain sl co3JaHusl MeTa(u3NIeCKOro KOHCT-
pykropa B.H. [TakynuH. 31eck, ¢ ero paspemieHus, HCIOIb30BaHbI
Y HEKOTOpbIE PHCYHKH W, B TPHUIJIOKEHUU 1, psii CTpaHUI] LEITHKOM
u3 ero kuuru [8].

HenasHo Berpernnachs B uHere pykonucs H. Tecnsl, rae oH nu-
met: «Kak-To pa3 s HaOmonan, Kak OJUH MOpPSK Kypwi TpyOky. OH
BBIITYCKAJI M30 pTa AbIM MaJleHbKUMH Kojblamu. Kombra tabauHoro
JIbIMa, TIPEKIE YeM Pa3pyIIUTHCS, MPOJIETAIN JOBOJBHO 3HAYUTENIFHOE
paccrosiHue. IloToMm s mpoBen HccIeIOBaHUE 3TOTO SIBJICHUS B BOJE.
B3sB Metaminyeckyto 6aHKy, 51 BBIpe3all ¢ OHOW CTOPOHBI HEOOJbLIOE
OTBEpCTHUE, a C IPyroll CTOPOHBI HATSHYJI TOHKYIO KOKy. Hanus B GaH-
Ky HEMHOTO YEepHHJI, 5 OIyCTUII ee B Oacceitn ¢ Bomoil. Korma s pesko
yAapsul ManblaMu Mo KoXe, U3 OaHKH BBUICTAIN YEpHHUJIbHBIC KOJIBIIA,
KOTOpBIE MepeceKaii Bech 0acceiH M, CTOJKHYBIIHCH C €r0 CTEHKOH,
pa3pylIanCh, BEI3bIBAs 3HAUMTEIbHBIE KOJIeOaHUs BOJBI Y CTEHKH Oac-
ceitHa. Boza B OacceifHe Impu 3TOM OCTaBaJIaCh COBEPIICHHO CIIOKOW-
HOM. «/]a 310 e mepenaya SHEPTHH!» — BOCKITUKHYT 5.

Ha puc. 12 npuBeneHo 1o, 4To Mpo TOPOBBIE (BUXPEBBIE) CTPYK-
Typsl Hamucano B yueOHuke P.B. [Tons. B BuxpeBoM KoJblie Kaxaast
YJacTHUIla BEIIECTBA YIACTBYET B ABYX OPOMTAIBHBIX BPAIIEHHUSIX, OPTO-
TOHANBHBIX MO0 OTHOLICHUIO APYT K APYTY, B LEJIOM BUXPEBBIE KOJbIA
B3aUMOJIEMCTBYIOT U JBIXKYTCA IO MpaBHiIaM, OTJIUYHBIM OT 3aKOHOB
HrroroHa. DTH NpaBmIIa ONMCaHbI B IPUIOXKEHIH 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

E;;:émigskon}iue%%%g’;: GapaGaHa, saTsauyTo nepenonkofi M. Boaayx

HOro 2aMkmyroro pas- BHYTPH Gapalana noakpamed KakUM-HHGYIL Abi-

rosnoro Buxpsa B Bo3- MOM. Ilpm ynape no memGpawe w3 oTBepcrus

ayxe. BHIOpACHIBAGTCH B TeuyeHHe KOPOTKOLO BPEMEHH

CTPYR MOAKPALIEHHOTO BO3AyXa. B morpanuuxom

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

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 y4€TOM H3JI0KEHHOTO s MPUXO0XKY K TAKUM MeTa(hU3UUCCKUM
npezcTaBieHUsIM. Bcé ecTh BelecTBO, pa3nuyus B BEIIECTBE 00Y-
CJIOBJICHBI OJIHUM (akTopoM — BpameHueM. [IpenensHo ynpomeEHHO:
BUXPHU, TOPOBBIC CTPYKTYPhl Pa3jIMYHOTO MaciiTtada U WHTCHCHUBHO-
CTH B BEIECTBE — 3TO MPOSIBICHHOE ISl HAC BEIIECTBO, a BEUIECTRBO,
HE OXBAYCHHOE BpalllCHUEM, — Cpe/ia JJIs paclpoCTpaHeHUs Koleba-
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HUN W JBIWKEHHS «PACKPYYEHHOTO)» BeIIecTBa. 3/1eCh YMECTHO IIO-
CTOSTHHO BCIIOMHUHATh O TUHAMUYEeCKOM naBieHuu bepuymmu. [loe-
JICHHE BEIIECTBA TIOCTATOYHO OJIM3KO HOPMUPYETCS U3BECTHBIM 33aKO-
HoM coxpadeHus YIJIOBOI'O MOMEHTA. U 310 MOXHO Npuiio-
YKUTb K Hallled MHEPUUOHHOMN I'paBUTAIIUU.

IMockonbky nr000# (hparmMeHT BeriecTBa Ha 3emiie, Omarojaps
ero BpaieHuto Bokpyr 3emuu U ConHIla, UMEET OTPOMHBIA MOMEHT
UMITyJIbCAa B CPAaBHEHUU C TEM MOMEHTOM HMIIYJIbCa, KOTOPBIA MBI
MOXEM €My TIPUAATh CBOUMH CPEACTBAMH, TO OTO U COCTABJISAET MPHU-
poay MHepUuHU. A cuila — 3TO CUMIITOMAaTHYECKOE MPOSIBICHUE MPO-
1ecca oOMeHa YTIIOBHIMH MOMEHTaMH Tell MPH MEepeceYeHnd uX Op-
6ut. Boobime, paccMaTpuBaTh TEJIO OTAETHHO OT €ro OPOUTHI HETIb3s —
9TO €ANHAas CYITHOCTb.

MHoroe, ecn He BCE, IOBEJaHHOE MHOU BEHIIIIE, CleayeT u3 (u-
3uku Jlekapra. MaTtepusi KapTe3uaHCKasi €CTb HEYTO BPOJE OIPOMHOM
JKUJIKOCTH, HE CO)KUMAeMOW M aOCONIOTHO ojHOpojHOU. HexoTopbie
94acTU ITOH OOIIeW KHUIKOCTH 3aXBaYCHBl B JUTUTEIHLHBIC BUXPEBHIC
JIBWKEHUS, B MajO NPOHULATEIBHBIX TIJla3aX aTOMUCTA 3TH BUXPHU
MOTYT TIOKA3aThCS HENETUMBIMHA YacTHUIIaMU. Bo3jeiicTBUS OIHOTO
BUXPSI K JPYroMy IEpelaloTcsl uepe3 MOCPEACTBO JICKAIIeH MexITy
TOH ke kuakoctd. Hukakoro AeicTBUS Ha PacCTOSIHUHU. ATOMBI,
TBEpBIC W HEICIHUMEBIE, IIYCTOE MPOCTPAHCTBO, KOTOPOE UX pa3eiis-
eT, — Bce 3T0 B (u3uke Jlekapra JIMIIb OJHU SBJICHHUS, OJTHU WJUTIO3UH.

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

®usuka [lekapra conepskana M 3JIEMEHTbl TEOPUHM MarHeTHs3Ma,
BBOJMJINCH HEKHE CIHPAIH U3 HEKON monkoiu mamepuu. Ilo3xe 3Tn
CIUpajd yCTYIMHIA CBOE MECTO TE€M K€ BUXPSAM, C TOpa3io OOJbIIei
JloJiell yUeHOCTU NMPpUIyMaHHbIM MaKCBeJIOM.
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Tsxectb, o JlexapTy, ecTb
e
B'ﬂ’m pe3yJIbTaT BUXPEBOIO JIBHIKCHUSA
yactul. B otnuune or HeioToHa
OH paccMaTpuBal CHIy Kak
a (YHKIMIO CKOpPOCTEH, a HE pac-
Hanpaenenue o
dswxewus ~ CTOSHUWA. Ho oH Bo3naran mpo-
SIBIICHUSI BpAIlaTeIbHOTO OpOH-
TaJbHOTO JBHKEHUS TEJl Ha TO,

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

@Q @® BeHHOTO 3(upa. OH, B OTIHYHE

® OT MEHS, pa3JieNisl BEUIECTBO H

v — -

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

LIUI0 TOPOBBIX CTPYKTYp U HX

MOBCACHUA JICTKO OpPraHU30BaTh

Ha TpUMepe KoJjel TabdadyHOoro
neiMa. Cmotpure puc. 13

Konkua rabauxoro guima Econ KypuJbllIiKa YCaAWUTb

Puc. 13 Ha KPYTSAILIUUCSA CTOJ, TO TOrAa

KOoJblla OyIyT BpamaThCs He

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

na. HanpaBneHue ABMOKEHUS KOJIbIIA B JAHHOM Ciy4ae OyJeT He

MPSIMOJIMHEUHBIM.

Emg pa3 oOparmmcs K HWHTEIUIEKTy OOHMTaTenell BOMHOW Cpeipl,
Nenb(GUHBL JUIS CBOMX WIP HAYYUIUCH CO30A8AMb 6 600€ 8030YUIHbBIE
Kobya. Bor CCBLIKa Ha COOTBETCTBYIOLIHIA KJIUIT:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej

JBmxenne TBEPHOTO Tena MO OpOUTE

‘9 S TaKX€ MOYKHO CUUTATH TOPOBOU CTPYKTYpOH,

BEJ[b 3TO TOT K€ BUXPh TOTO )K€ BEIIECTBA B

g S BHXpE M3 TOTO K€ BemecTBa. TyT Teno u op-

0uTa €CTh 3aKOHYEHHAs TOPOBasi CYIIHOCTb,

3 % He Jiesmasics Ha Teyo u opouty. Kak BUXpb
s B BHUXpE, TOKa3aHHBIN HA PUCYHKE
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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 BpaiieHue. MHade roBops,
Takas XapaKTePUCTHUKA JBUKCHUS, KaK KOJIMYECTBO ABMkeHUs 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 TpeAmnonokuTh, 4TO Mallbile TOPBl — «BEIIECTBEHBD
(aHaJIOT aTOMOB) MMEIOT OTPOMHBIE CKOPOCTH YTIIOBOTO BpAIllCHHS.
Crkopee Bcero, 10™ 06./cex.

[Momuute cnoBa u3 mnecuu: «bapaban miox, GapaGaHIIUK —
Bor». BoT ¢ momMombo crienuanbHOro (Xxoporiero) 6apabana bor u
co3Jal M3 BEIIECTBA B BEIIECTBE HEOOXOIMMOE JUIsl MOCTPOCHUS
MHUPO3/IaHHsI KOJIMYECTBO TOPOB pa3HOro pasmepa. bes Bcskux a3ne-
MEHTApHBIX YaCTHI] TOPBI OMPEICIEHHOTO pa3Mepa U ONpeAeIEHHO-
ro MOMEHTa UMIyJbca 00pa3yloT pa3HbIe MO XUMHUHM METAIJIbI U Ta-
3bl, ¥ IPOYEE, U IpOYECe.

[TonsTHO, ¢ Tako¥l KOHIEHIMEN BellecTBa MpodiieMa pachpo-
CTPAHEHUS DIICKTPOMATHUTHBIX BOJH M BOOOIIE DIICKTPUYECTBA pe-
maeTcs ecrectBeHHO. J1o emé . ['eprr 3ran. Cm. [pumoskenwe.

Jlyis Hac oYeHb BaXKHO, YTO TOPHI HE TOJIBKO YCTOWYHMBBI CAMH 110
cebe, HO ¥ MOTYT CIEIUIAThCS APYT C APYroM, o0pasys yCTOHYMBEIC
JUHAMUYECKUE KOH(PHUTYpaIluH, CIOCOOHBIC TEHEPUPOBATH KOJICOaHHSI
Y pearnupoBaTh Ha HUX PE30HAHCHBIM CIIOCOOOM.

Ha puc. 15 mokazano, xakue arperartsl (na3zmnsl) [lakynua coou-
paet u3 TOpOB.

W sto nanexo He npenen! To ects, peabHO Mpezena CI0XHOCTH
TYT HET, U BIIOJIHE MOXET ObITh coOpaH arperar, JeHCTBYIOLUIUN Bed-
HO 0€3 MMOAIMNTKH, MPEBOCXOASAIIHNA 10 PYHKITUAM JTFO00H MBICITUMBII
Y HEMBICIIUMBIH KOMIIBIOTED.
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Kparkue OCHOBBI MEXaHHKH TOPOBBIX CTPYKTYp mo Ilakymumy
npusezeHsl B [lpuinoxennn 1.

B mmamore Tumes (IlmaToH) MOXHO MPOCIETUTH B JIETATHHO
OIMCaHHOM IIpoIiecce TBOPEHUSI MHpa TpH dTana. Buawane 3To cMme-
IIEHHEe TOXKJECTBEHHOTO (BEYHOTO), HHOTO (MEHSIOMIETOCs ) U TPEThe-
ro, IPUYACTHOTO JIBYM TIEPBBIM, 3aTEM TINATEIBHO MPOJIYMaHHOE CO-
CTaBJICHHE IIETIOT0, HO elle He 0OPMIICHHOTO B CTPYKTYpy. U Tonmbko
mocie 3Toro Oor obyiekaer BceneHHyro B HE00XOauMyro ¢Gopmy:
«...pacceKIy Bech 00Pa30BABIIMIACSA COCTAB IO JJMHE HA JIBE YaCTH,
OH CIIOKHJI 00€ YacTH KpecT-HaKpecT Hanojooue OykBbl X U COTHYI
KQXIyI0 U3 HUX B KPYT, 3aCTABHB KOHIIbI CONTHCH B TOYKE, TPOTHBO-
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MOJIOKHOW TOUYKe MX mepecedeHusi. [lociie 3TOro oH NpUHYIWI HX...
JABUTATBCA 11O KPpYyTy, IPpHUYCM CACIa)I OUH U3 KPYTrOB BHCIIHUM, a IpY-
roil — BHyTpEHHUM. BHellHee BpalieHre OH HapeK NPHUPOA0H TOXKIae-
CTBEHHOI'0, 2 BHyTPEHHEE BpallleHUue — NPUPoaAoii uHoro. ... Ilputom
Temo Heba POAMIIOCh BHIUMEIM, a TyIIa — HEBUIHUMOM.

TyT noackaska Jyid nepexoja OT arperaTtoB K 3TPeropy.

Om azpezamoeg k Izpezopy
Mbwi uepaem 6 uepol, mosza,
Teops b6yoywee uz cecoOHAUHE20 OHAL.
JlenHon
Marematuk B.B. HanumoB mnocraBui 3amady HNOCTPOUTH
MOJIeNIb «OCO3Haromie ceds BceneHHoit». DTo u OyJeT «peaib-
HOCTB» BO BCEH €€ MOIHOTE, H00 (heHOMEH CO3HaHUS HEe BHIOPOCHIITH
Y3 UCTUHHO Hay4YHOU kapTuHbl Mupa. Kak ckazan akagemux Mamap-
JamBWIH, (DU3MKa «yIlepiiach B coO3HaHWE». llepempsirHEM 3TOT
Oaprep. Ho Takoil mpeDKOK B TEMHOTY BBIHYXXKJAe€T aBTOpa BECTH
nanbpHelee u3noxkeHne «0e3 co3HaHWsA», B Oonbpliel CTeTleHW B
¢opme HaMEKOB, MeTahOp ¥ HHTYUTHUBHBIX COOOpaKEHUH.

Urak, xorna Ha 6aze TOPOBBIX CTPYKTYp MeTadU3NIECKOTO KOH-
CTPYKTOpa HaMH OyJeT CO3/IaH CYTIEPKOMITBIOTED, MTPEBOCXOIAIMINN HA
MHoro mnopsakoB JHK, To ocTaabHBIM BEIIECTBOM 3aHUMAaThCA
Oonbiie OyneT He Hy>KHO. He Hy>)KHO co31aBaTh U3 BEIIECTBA 3BE3bI,
IJIaHeTHI, oOWTaTellel IIaHeT U T.J. BemiecTBa mMalio, OHO O4YeHB J0-
poro. HyxHo unaTu no penenry, ykasanHoMmy B ¢puiibMe «Matpunay.
Bo Bcsikom ciyuae, Oynb st borom, st Obl K CO3/IaHUI0 MUPO3JaHHUS
MOMIEN UMEHHO TaKWM SKOJOTHYHBIM myTéM. Ho OH Mor maru u mo-
nHoMmy. OH xe Bcemorym! Kak yuun amocron IlaBen: «Mynpocts
YeoBeUecKas ecTh Oe3ymue npen oM ['ocriona boray.

Ham cynepkoMmpioTep — 3TO HE MPOCTO OOYCIOBICHHOE Bpa-
IIEHUEM BEILECTBO, MPEBPAIEHHOE B YCTONYNBYIO TUHAMUYECKYIO
arperaiuio (COOpPKY) TOPOBBIX CTPYKTYp, a CyOCTaHI[MOHAJIbHAS
KOHCTPYKIIHS, 00JIamaromias caMocymiecTBoBanreM. 1 BOT 3ta cy0-
CTAaHIIMOHAJIbHASI KOHCTPYKIHUS U cleliajJa BO3MOXHBIM BUPTYallb-
HBII MHp, KOTOPBIN I HAC SABIAETCS €JUHCTBEHHO pPEAJbHBIM. MBI
HE MPOCTO CYHIECTBYEM — MBI CAaMOCOCYIIECTBYeM, HOO OCO3HaEM
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CBOE CYILIECTBOBAHWE MOTOMY, YTO CO3JAEM 3TO CYIIECTBOBAHHUE, a
OCO3HaHHE — HE CO3JaéM, OHO HE HAMH CO3[aHO, TOTOMY MBI CaMO
oco3HaHme He oco3HaéM. BemmommHaeTcs dpaza u3 «Anommoy» Ilemne-
BHHA: «Bcé smo Ovlno Ha camom Oene cO8epULEHHO HePealbHO — XO-
msi 2JIeMeHMbl HePearbHOCMU COOMHOCUNUCL Opye ¢ Opyeom Oes-
OWUDOYUHO U MOYHO... ).

JlaHHBII HaM Ha SKpaHEe CO3HAHMS MHp Kak Obl Ka)K10€ MTHOBEHHE
co37a€Tcs U B TO )K€ MTHOBEHHE — Mcue3aeT. byap mo apyromy, Bcé
MPEJCTaBIIsLIOCH ObI B BUJIE, TOAOOHOM MEPEIUICTEHHOMY KITyOKY 3MEH.
Ho smozo ne nabmooaemes. Kax oce obvacusem smo cospemennas
HAyKa Ko2Humono2us?

AmepukaHckuii yueHbli Mapk Yanrusu, uzydass GeHOMEH Tak
Ha3bIBAEMOM «3aJ€PKKH OTBETA HEHPOHOBY» MPHUILIEN K 3aKIIOYEHHIO!
MBI TIpeABHIUM Oyaymiee. To ecTh BUAMM BEIIH 3a ONHY HIECATYIO
CeKyHABI 10 uX (aKTHIeCKOro mosBieHus. COrjiacHO €ro TeOpHH
(kypuan Live Science) Ham ym crnocoOeH co3naBaTh oOpasbl TOTO,
YTO TIOSIBUTCS Yepe3 OJHY JIECATYIO0 CEKYHIIBI B OyaymieM. DTo Tpen-
BHJICHHE TI03BOJISIET HAaM OBITh HA4eKy, KOT/Ia B HAITy CTOPOHY JIETUT
Ms4, OHO JIaeT HaM BpeMs CpearupoBaTh U noimarh ero. C moMoIbio
3TOH CIIOCOOHOCTH MBI MOXEM TaKKe, K MPUMEpPY, YBEPEHHO MaHEB-
pupoBaTh B Toime. M BooOme — cymiecTBoBarh. Amopusi ABTyCTHHA
TJIACUT: TIPOLIUIOTO YXe HEeT, Oyaymero emeé HeT, a HacTosIiee —
MI'HOBEHHO, CJIEJIOBATENbHO, BPEMsl HE CYIIECTBYET. A pa3 BpeMms He
CyIIECTBYET, 3HAYNUT, HUYETO HE CYIIECTBYET, OO eMy Herje cyIie-
crBoBath. Ho YaHrusu mo cytu paspenii 3Ty anoputo. M Bam Hy»eH
0TKa3 OT MBIIIJICHUS B KATErOPHUsX MPOLLIOro, HACTOAIIETo, Oyay1ie-
r0o, ¥ HaM HeoOX0ouMa TepecTpolika Ha MOHWMaHHNe HACTYIAOIIETO,
HACTAIOMEr0 CO3MIAIONIEro (TEHEPUPYIOIMIET0) TPSAYIIEro. OTO
MOKHO TPOMJUTIOCTPUPOBATh TpaBiopoit Dmepa «Pucyromue camu
ce0s IepemIeTEHHBIE PYKI».
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ITomuuTE GUIBLMBI PO U3BEPKEHUS BYJIKaHOB? MHOTIA B HUX
BHJIHO, KaK TEKyIlas Mo CKJIOHY JlaBa MPOXKUTaeT cede Pycio, KOTO-
poro He OBUTO MUHYTY Has3an. TodHO Tak ke co3HaHue (DTrperop)
co3maer KapTuHy ¢m3mdeckoro wmupa. llomydaercs, HaM maH He
caMm Mup (HaCTOSIIIEe), a TOJBKO €ro TeHepanus CO3HAaHUEM — OJu3-
Koe Oyaymiee. A TOCKOJNBKY HE B HACTOSIIEM, TO HE HACTOsIIee, a
HEUTO BUPTyajbHOE, MyjlbTUMeAua. A kto Takue MbI? Munusuay-
aTbHBIC CO3HAHMWS, MTOPOXKIAEMEIE DTPETOPOM, HAXOASAIIUECS C HIAM
B cuMOuoTnueckor cBs3u. [Ipupoma mpicim — 3T0 Bcerna (akTop
«IenmaHus» pearbHOCTH. [loaTOMY Henb3s Hay4HTHCS OTJIMYATH pe-
allbHOCTh OT CBOMX MBbICIIE O HEW. MBIl U TBOPUM MBICIH, U CAMHU
ABJISIEMCS IPOJYKTOM CBOMX MbIcield. [loaToMmy cebst u oco3HaéMm, a
CaMOOCO3HAaHHE — HE 0CO3HaéM, IIOTOMY YTO OHO co3AaéTcs He Ha-
MH, a DTPEropoM.

I'enepupyemslit OrperopoM Mup NpOSIBISETCS HA IKpaHE WHIU-
BUYaJbHOTO CO3HaHUs. [IpOMCXOIUT HE OTpaKeHUE MUPA, a ero Io-
naranue. Tak cka3aTh, cnenudukanys peaabHocTd. [loaTomy U HeT
HUKAKOTO «KIyOka 3Mei». M3o0pakeHne Ha dKpaHe — OHO M €CTh
TOJILKO M300pakeHHe, MOSBISICTCS M TYT XK€ MCYe3aeT C IKpaHa, CMe-
HSISICH IPYTUM.

WnauBunyansHOe CO3HAHHE CaMo IO cebe SIBIIIETCS MILTIO30P-
HBIM, COCTOSIIIIMM W3 KOHIEMIUN (KIUIOB), HE OTPAKAIOIIUX B HC-
TUHHOM BHJI¢ peasibHOCTH. lHade roBopsl, NaHHBIA HAM MHUpP — 3TO HE
«mpezacTaBieHne U BoisDy (kak yumi lllomeHraysp), a HaBaXIeHUE U
MOpok. OdeBHAHO, BCE HAIIM BO3MOXKHOCTH 3a MPEICIIOM PEabHO-
ctu. TpynHo nmoBeputh B Takoe? A Bbl BuauTe cHbi? Ham mup 6onp-
CTBOBAaHHS HEYTO BpOJIE€ OCO3HAHHOTO CHOBHjeHWs. Ho B Mupe Ha-
IITUX CHOB WHAS JIOTHKA COOBITHI, 3TO MOKHO 3aMETHUThL Ha dTarle Iie-
pexona oT cHa K 00JIpCTBOBaHUIO.

Orperop — 3To MUPOBOH pa3yM, a HaIllld MO3TH (TO, YTO Ha dKpaHe
CO3HAHMS TPEACTABIIAETCS UMH) — 3TO CBOCOOpa3HBI MHTEpQEic, 1Mo
KOTOPOMY HaIlle aBTOHOMHOE (MHIWBUIYaTbHOE, KIIMEHTCKOE) CO3Ha-
HUE TMOJKIII0YAETCs K CEpBEPY MUPOBOTO CO3HaHUs — arperopy. U mpo-
0oOBaTh MOHATH HAIl MHP Ha YPOBHE JIOTHKU — 3TO CPOJHU TIOTIBITKE
KOMITBIOTEPHOM ITPOTPaMMEI 3arJIIHYTh B MUP TPOTPaMMHCTa, CYIIEeCT-
Ba M3 MUpa MPUYUHBI, HA OJIUH MOPAAOK BbIIe. Mup (usudeckoii pe-
ANBHOCTH — 3TO BH3YAIIM3allMsl, yCTOWYMBOCTh KOTOPOH Ompenensercs
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Bomneit, HamepeHneM W ypoBHEM Orperopa, CyIHOCTH HEM3MEPHMO
OoJiee MPOJBUHYTOM BO BCEX OTHOLICHHSX. JIFOMU M APYTHE CO3IaHHS
Haiero Mupa At Hero — kak MbIciu J1s Hac.

Orperop — 3TO TO MEPBOHAYATIO, KOTOPOE MCKAIH eIé TpEeBHE-
rpedeckue HaTypQuIocodsl, IepBOHAYAIO, KOTOPOE TeHEPUPYET HaM
HaMU e BCE MHOrooOpas3ue Mupa B Bujie HHGOPMAIIMOHHBIX MATTep-
HOB-3HJ0COB KaXKJIOTO TaK HAa3bIBAEMOT0 MAaTePHAILHOTO O0OBEKTA.

B pesynbrate maHHBIH HaM MHpP TPEACTABISETCS HE CTOJIBKO
TPOMO3JIKMM HWH)KEHEPHBIM COOPYKEHHEM, CKOJBKO Xy/I0’KECTBEH-
HBIM TBOPEHHEM — MPOU3BEIEHUEM UCKYCCTBA — BBIpAKEHHEM OECKO-
HEYHOTO KOHEUHBIMHU cpencTBamu. OH, NeHCTBUTENBHO, BEPX COBEP-
IIICHCTBA, TaKoW ()paKkTaJbHBIA, KaK HAa PHUCYHKE CJIeBa, a HE TaKOM
YPOJUTHBBINA, KaK CIIpaBa.
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3akiouenue
He 3nasa, umo ucmuna 6nu3ka,
ar0ou uwym ee oanexo. Kax srcano.
XakyuH
[Tonararo, OTKpBIBast JaHHYIO KHUTY, OJHH YATATENH OOSITUCH, a
JIpyTHe, BO3MOXHO, HAIESIINCh YBUIETh Tydy MaTeMaTHIecKux (op-
MYJl 1 MyJIpeHbIe BBIUYUCICHUS, KaK B JIFOOOI KHUTE 110 TeopeTHye-
CKOU (u3HKe, TMOCBAMEHHONW rpaBuUTarui. Ho, MOCKOJBKY, aBTOp,
MpUHUMAET JI000e oOpalleHne 3a MOMOIIBI0 K MaTeMaTHKe 3a CBOE
MHTEJJIEKTYaJIbHOE MOpakeHHe, OH Nmoumén uHbeM nyTéM. OH, pyKo-
BOJICTBYSICh ycTaHOBKOW Mcaaka HeroToHa, 4TO mpupoga BO BCEM
MPEeJIEIBHO MPOCTa U SKOHOMHA, OTPAHUYHIICS HIIEMEHTAPHBIMU COO00-
PaKEHUSMH, TOJKPEIUIAEMbIMUA MPOCTHIMA KOHTPOJIUPYEMBIMH DKC-
MepUMEeHTaMH, TeM He MEHee, CIIOCOOHBIMU J1aTh KOHCTPYKTHUBHOE
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 MeYeTcs BOKpPYT CIIOHA, XBaTaeT €ro 3a pa3HbIe yac-
TH TeJla ¥ BUAWT BCE TE€ )K€ IIUTAHTH, BEPEBKH M CTOJIOBI, HE CBSI3BIBAS
B €IMHYIO KapTUHY — B clIoHA. Hatlr ciioH — BceM 3HaKoMasi HHEPIHS.
Ecimu s koro-to HU B 4éM He mepeyOeut, TO B 3TOM HET Moei
BUHBI, 0O 51 HE BCECHIIEH — «MOYXHO BBIBE3TH JEBYIIKY W3 JIEPEBHHU,
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 IoBe-
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. [lomararo, 9T0 HacTOsIIME aHOMAJIbHBIE 30HBI HAXOAATCS B TOJIO-
Bax TMOJOOHOTO THUIIA JIUTEPATOPOB». 3M1ECh, YBIEKIIHCH MTOJIEMHUKOM,
aBTOp IMPO3eBajl JaHHOE €My OTKPOBEHHE: Be/lb, HECOMHEHHO, HAIIH
TOJIOBEI — cCaMble aHOMaJIbHbIE 00BEKTHl BcenenHoi, nbo oHM ke O/l
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 kuuru B.H. Ila-
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 ObTO OBI CIeNIaTh MPOCTO CCHUIKY Ha KHUTY, HO B HAIe
BpEMsI KHUT'H U3JAI0TCSI MU3EPHBIM THPA)KOM, CalThbl, HA KOTOPBIX UX
pasMenIanT, HepeaKo OeccIeHO HCUe3atoT.

OcHoeHble ceolicmea suxpeil

Hanonuum mupokuil MUWIKHAPUYECKUM COCYa KOHEUYHOU BBICOTHI
(pucyHok 1.19) xanensHO# niau razoobpas3Hoil xuakocTeio. Ecnu ee
PacKpyTHTb, TO IOJTYYUM BHXPEBOE JBIKEHHE.

LeHTpansHpIil MUIMHAPHYECKHN CTOJIONK HEKOTOPOM TONIIHHBI —
SITPO WM KEPH BUXPSI — BPAILACTCS KaK TBEPJOE TEJIO BOKPYT CBOEH
ocu. OcranpHast Macca )KUIKOCTH — IPUCOSTUHEHHBIN CIION — KPYTHUTCS
BOKDYT sijIpa.

JluneitHas CKOPOCTH BpAIlleHUS B CJIO€ YMEHBIIACTCA 10 HAINpaB-
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,
0€e3yCI0BHO, HEOTHEMJIEMOH YacThIO ATOTO BUXps. Ho mairee MbI OyemMm
Ha3bIBaTh YACTUIIEH TOJBKO KOMITAKTHOE SAPO — OBICTPOBPAILAIOIIYO-
Cs 4acTb C TOJOKHUTENBHBIM TI'PaMEHTOM cKopocTu. IIpoTskeHHyrO
HapyXHYIO0 4acTh C OTPHULATENbHBIM TPaJHEHTOM CKOPOCTH OylieM Ha-
3bIBaTh NIPUCOECIUHEHHBIM CIIOEM OKpY:Karollen cpensl. B aToMm ciyuae
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, 00bEIUHEHNE YaCTHIl JUISI CO3/IaHUS HOBOW CTPYKTY-
PBI 00YCIIOBIMBAIOTCS TEMU CKOPOCTSAMH, KOTOPHIE BUXPHU BBI3BIBAIOT
B OKpY’XarolleW ux cpene. Buxpu B3aMMOIEHCTBYIOT APYT C IPYyrom
JUIIb Ha TOM PacCTOSHUU, HA KOTOPOM BpAIeHHE OKPYXKAIOMIeH HX
BO3MYIIIEHHOW CpENbl MOXKET YBJIEKarh Apyrue Tena. Ecin B 30HY
BpaIlleHUs IPUCOSTUHEHHOTO CIIOSI BUXPSI ITOTaIaeT 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 TPEHHs CO CTOPOHBI APYroro teia. ITo JBHXKe-
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 Buxpsd, umMeromue
OJIMHAKOBBIE IO BEJIMYMHE W 3HAKy WHTEHCHBHOCTH, BpallalOTCS BO-
KpYr' OCH, MPOXOIAIIEH 4Yepe3 CEepefyHy PacCTOSHHUS MEXTYy HHMH
(Pucynok 1.21 b). Eciin 1Ba 0IMHAKOBBIX BUXPEBBIX KOJbIA UMEIOT
oburyto 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
3aaHee KOJBI0 MPOXOANT CKBO3b MEpeaHee KOIBII0, M BCE TIOBTOPSIET-
s CHavana («Urpa BUXPEBBIX KOJEI»).

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

[lyctes Ha TOpoMOanbHBI BHUXph, W300pakKeHHBIH Ha Pucynke
1.22, neiictByet BHemHssI cuia F. Ecnu cuna HampaBiieHa BIIeBO, TO
LEHTPBI KPYTOBBIX JIMHUH TOKA CMEIAIOTCs BJIEBO, I/I€ Bpallarouiasics
JKUIKOCTh HaIlpaBlieHa BHU3 B JIEBOM YacTH KOJbIa U BBEPX — B Ipa-
BOM yactu kojibua. IlosTomy mox neiictBuem cuibl och Topa Oyner
pa3BopadnBaThCA MPOTHB YaCOBOM CTpenku. Buxpp oOmagaer nHepT-
HOCTBIO B ITOTIEPEYHOM HAINPABJICHNUHU: OH COMPOTUBIISAETCS JIBUKEHHIO
B HalpaBICHUN CHIIBI.

Bropoil 3akoH HplOTOHa INIacUT, YTO HW3MEHEHHE KOJIMYECTBA
JIBUKEHHS TPOTOPIHOHAIBEHO MPUIIOKEHHOM ABIKYIIEH cuje 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 oelicmeauem cuibl
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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 MIPaBOM dac-
TH, CIIEZIOBATEIHHO, KOJBIIO OyJET pacTATHBATHCS, T.€. ABUTAThCS IEp-
HNEHAMKYJISIPHO MPWIOKEHHOW cuiie. Jl[maMeTp KoJsibLa IpU 3TOM YBe-
muuBaercs. Eciu crna Obuia Obl HampaBiieHa BHU3, TO pa3Mephl KOJIb-
La JOJDKHBl yMEHBIIMThCA. TakuM 00pa3oM, IpH BO3AEHCTBUU Ha
BUXPb KaKOW-TO CHUJIOM, MOJIy4aeM CMEIIEHHE MOJ JEUCTBUEM 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 MpPHU ACHCTBUM Ha HETO APYToro BUXPsl TAKOW K€ MHTEH-
CHUBHOCTH C TPOTHBOMOJIOXKHBIM BpalieHrneM. BHemrHee Bo3aeiicTBre
SIBIIIETCS] IPUYMHOM HE YCKOPEHHs, a CKOPOCTH.

2. llox neficTBMEM BHEIIHMX MOMEHTOB CHJI OCh OBICTPOBpAIIalo-
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 YITIOBOM
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 Apyry HE HUMIYJbC, a MOMEHT HMIIYJbCa IPEIECCHOHHOTO
JBUKEHHUS.

4. IlpucoeAMHEHHBIN CION BUXPEBOU CpeAbl JAHHOI'O 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 CMEIECHUIO HANIPABJIICHUH — T10 JINHEHHON CKOpO-
CTH BpAIlIEHHs B HOBOM IIEHTPE Macc.

5. KonblieBoil BUXph B cpeie ABMKETCS MOCTYMATENbHO BIOJb
CBOEW OCH B HalPaBICHUH MTOTOKA Yepe3 LIEHTPAIbHOE OTBEPCTHE.

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

BuxpeBoe KONbIO HE MOXKET OCTAaBaThCsl HENOABWKHBIM. OHO Oy-
JIET JBUraTbCsi MO HANpaBJICHUIO, MEPIEHIUKYJIIPHOMY IJIOCKOCTH
KOJIBLIA, B Ty CTOPOHY, B KOTOPYIO KUIKOCTh BBITEKAET U3 KOJIbLA. DTO
JBIDKEHHE OyZeT TeM ObIcTpee, YeM OOJIbllle MHHTEHCHBHOCTDh BUXPA U
YeM MEHbIe pazMmep Koibla. Kombro Oymer mepeaBuUraThesi paBHO-
MEPHO, IEPEHOCS 3a COOO0M 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 CPaBHUTBH C TEM, KaK MBI XO-
JIIM TIO 3eMJI€ — OTTAJIKMBAEM HOTOM 3eMITIO Ha3aj, a CHJla 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» IO 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 OTTaNKUBAIOTCS OT OKPY>KaloIIeH Bs3-
Kol cpenpl. [Ipy IBM>KEHHH BUXPSI UMITyJIbC coxpaHsaerca. IIpu stom
HapyXXHBII cJIOW MO oTOpachIBaeTCs Hazal, a BHYTPEHHUH CIIOW
moJisi BbIOpachIBaeTCsl BIeper. AHAJIOTMYHYIO KapTHHY MBI UMeEeM
IIpU MEPEXOJE YeNIOBEKa B JIOAKE ¢ HOCAa Ha KOpMy. OTHOCHUTENBHO
BOJIbI 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 mpezacraBieHa KapTHHA 3J€KTPOMAarHUTHOIO
W3Iy4eHus Aunois — BubpaTtopa ['epua. PUCyHKH BBIITOTHEHBI caMUM
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-
JalbHble BUXPH, IIOKAa3aHHBIC CIUIOIIHBIMHU CHIJIOBBIMH JHHUSMU. Ka-
XKIBIA BUXPH MPEACTABISACT OJHWH TMOJYIIEPHO] KOJIeOaHUi. 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.
DneKkTpudeckuii TOK B BUOpaTope MPOXOIUT uepe3 MOJIOKEHUE PaB-
HOBecHs, jocTurast Haubosnbiueil ckopoctu. Ha BTOpom pucyHke mo-
Ka3aHO, YTO HapOXXJAIOUINICcAd HOBBIM BUXPhH pa3dyBaeTCs W pacTall-
KMBAaeT B CTOPOHBI NpeAbIAYyIni BUXpb. Ha TpeTbeM pUCyHKe mpen-
CTaBJICH MOMEHT MAaKCHMAJIbHOTO TOKA, KOIJa BCE CUJIOBBIE JTUHUU
eIle 3aMKHYThl Ha pa3pagHblil npoMexyTok BuOpatopa. Ha uerBep-
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TOM PUCYHKE MbI BUJUM 3aKIIOUUTEIbHYIO a3y GpopMupoBaHUs HO-
BOTO BHUXpSI IPU YMEHBIIIEHUU TOKa 10 HyJsA. CHIIOBBIE IMHUH 3aMBbl-
KaloTCsl MeXAY co00ii, BUXph MPUHUMAET (OPMY 3aMKHYTOTO TOPOH-
Ja. Yxe uMesi HauaJlbHYI0 CKOPOCTh B CpeJiHEN TUIOCKOCTH, OH Ha4yu-
HAeT pacXOAWTHCSA OT BHOpaTopa cpasly BCien 3a MpenblIyIliuM BUX-
pem. OtnenuBiivecs: OT BUOpaTopa MoJible TOPOUAATIbHbIE «PaTUOBUX-
pu I'epuay pacmmpsroTcsi CO CBETOBOM CKOPOCTBIO KaK BUXPEBBIE BO3-
MYLIEHHS B CIUIOIIHOM cpene. Ha mpakTuke pasmepsl LeTN BBIOUPAIOT
TaKUMH, YTOOBI BPEMsI PaCcTIPOCTPAHEHUSI M3MEHEHUH 3JIeKTpOMarHuT-
HOTO MOJIA B Hell ObUIo OBl CPaBHUMO C IEPHOJOM KoJeOaHMH TOKa.
W3znyuenne OyneT MakCUMalbHBIM, €CIIM BHYTPU H3JIy4arolled cucre-
MBI SHEpTHsl OyIeT 3HAYNTEIILHO MEHBIIIE, YeM BHE €e.

BoT 13 4ero cocTosT U MmoueMy «KOJBILUTYTCS» 3JEKTPUUECKUE U
MarHuTHBIE MOJSI KEM-TO ITOCESTHHOM «IIIIEHULIBI».

A Bor Tyt https://sites.google.com/site/novyjmir2012/about-us/6-
atomy, Ha caiite «HoBbIl MHUp», aBTOp NPUBOAUT K BpPaLIATEILHOMY
JOBIDKEHHIO M dnekTpudectBo. OH, B YaCTHOCTH, MUILET: «/{1s co30a-
HUSL 2NEKMPUYECKO20 3apsA0a He HYICHO HUKAKUX KVIOHOBCKUX Ydc-
Muy, HUKAKUX 371EKMPOHO8, NO3UMPOHOE U npouux aaynocmeu. OHu
HYICHbI MONLKO aKAOEMUKAM, YmoObl Napums MO32U Ham u Opye Opy-
2y. Ho anexmponwr maxu cywecmgyiom. Onu He wacmuybsl U He K8a3u-
yacmuysl. DNeKMpPOHbl — CHEYUANbHOU QOPMbL BUXPU-MOPLL. AMoMm
oenaem 21eKMPOHbL MAK Jice, KAK Kypulbuk — Koavya ovima. Topul
NOYHAIOMCS O MO20, YMO AMoM NYIAbCUpYem U 6paujaemcs 00HO-
epemenno. Ecau amom nynvcupyem ¢ He0oCmamouno amniumyoot,
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 peaKTHBHOIO ABHKeHUSsI

YenoBeky, ¢ HE MaTeMaTH-
YECKUM, a ¢ (hM3UIEeCKUM MpodrreM
CO3HAHUs, TPYIHO BCEPBE3 NPUHSATH
CYIIECTBYIOIleE OOBSCHEHHE MpPHH-
[IMNIa PEaKTHBHOTO [BWXCHHS, Ha-
MOMHHAIONIee  paccka3  OapoHa
MioHxray3eHa O TOM, Kak OH 3a
coOCTBEHHBIE BOJIOCHI BBITAIIMI CE-
051 BMecTe ¢ KoHEM m3 Oosota. To
ecTb O0ObBsiCHEHHe, Oazupyromeecs
Ha Bepe B 3aKOH COXpaHEHUS MMITYJIbCa, IMPEJICTaBICHHBIA B MaTeMa-
Trdeckor popmymupoBke. OnHaAKO, y T0O0T0 (PU3NIECKOTO 3aKOHA,
BBIP2XCHHOTO B MaTEeMaTUYECKOM BHJIC, IOJIKCH OBITh KOHKPETHBIM
OU3NYECKUN mexanusm HCIIOJHEeHMUS, MPEANOJaraoiii OTBET Ha
BOTIPOCHI JIOTHCTUYECKOTO XapaKTepa: «KTO0» COXpAaHSET, «4TO» CO-
XpaHsieT, «rae U Kak» coxpanser? Ho camoe riraBHOe Kak MMEHHO
o6ecneunBaercst «COXPAHEHUE, kakoB ero mexanm3sm? OtBeTa
Ha 3TH BOMPOCHI B HACTOSIIEE BPEMs HET, 3aKOH JIEWCTBYET KakK ObI
«1O-1llyusreMy BEICHHION.

Bompeku pacnpocTpaHEeHHOMY  MHEHHIO, B TEXHOJOTHSIX
MPUMEHSIIOTCS. HE 3aKOHBI MPUPOJBI, @ OCHOBOIIOJIATAIOIIUE PUHITU-
el neiicTBus. Kakue e pealbHbIe MPUHIUIBL JEHCTBHS TTOIIEPKH-
BaOT MPUHIIMIT PEAKTUBHOTO JBIKEHUS? J[BUXKEHUS, B COOTBETCTBUU
¢ opuIHMATBHON HAYKOH, B MPHUHIMIE, O€30MOPHOTO.

Bormpoc croxHBbIiA, Beab W3-32 OTCYTCTBHUS HCCIENOBAaHUA U
pa3paboToK 1o 0O0IIeH mpobiieMe JMHAMHUYIECKOTO paBHOBECHUS 0OJIb-
HIMHCTBY MEXaHUKOB TPYAHO JaTh OObSCHEHNE, HAapuMep, 3PQeKTy,
http://media.log-in.ru/rte/924f6274668b9ac860e4e9302526f0af.gif,
T/Ie pOJIb IEHTPOOEKHON CHIIBI KaKOe-TO BpeMs ISl MPYKUHBI BBI-
MOJIHSAET CHUJIa YNPYroCTH TOM e mpyxuHbl. [lompoOHee 31ech
https://www.youtube.com/watch?v=JsytnJ_pSf8

Tyt Bc€ meno B ToM, 4To MexaHnka Hpl0TOHA — 3TO MexaHU-
Ka MaTepHaJbHBIX TOYEK, a MPYKAHY HeJb3d CBECTH K MaTepHAIbHOM
TOYKE, HU (PU3HKO-MATEMATUYCCKUM, HU TOTOJIOTUYCCKUM, HU MHUC-
THYeckuM criocobom. [lpyxuHa BKIOWaeT B ce0s Bce MSATh M3BECT-
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HBIX C JPEBHOCTH 0a30BBIX MEXaHM3MOB — pblYar, BOPOT, OJIOK, BUHT,
KIUH, ¥ emé HeYTO, MO3BOJSIONIee aKKyMYJIHUpPOBaTh JBH)KEHHE.
[Ipyxuna B 1eficTBUM — 3TO HE TEJO, a MPOIecC, 1 0OMEH UMITYJIECOM
IIPU CTOJIKHOBEHUH COCPENOTOUYEHHOTO TENa ¢ MPYKUHOW, WIH TpY-
KHUHBI C TIPY>KUHOU CIeyeT paccMaTpuBaTh HE B MOHATHIX B3aWMO-
JICUCTBUSA, @ B OHATUAX W NMPEAUKATaX B3aUMOJAEHCTBHS B3aUMOACH-
ctBuil. Ho Hayka OeccuiibHa mepel Mpy>KUHOH, He UMeeT €€ BHATHOU
Teopuu. B kiaccuueckoil MeXaHHMKE MPYXKWHE MecTa He Haluiock. B
TEXHUYECKOW MeEXaHWKE NpYyXHWHA, NMPUMEHEHHAs B KOHCTPYKIIWH,
cuntaercs "nedexToM cucteMbl (cxembl)". MexaHHKH €€ Mpe3upaloT,
HO, IT0 CYTH, IPEHEOPETAIOT IIOTOMY, UTO OOSTCS.

BceMm n3BecTHO, 4TO CTpenbOe U3 MyIIKH W BUHTOBKHA COOTBET-
CTBYeT fBJIEHHE OTKaTa Wiu ornadyd. Ho, mpu BHUMAaTeIbHOM Ha-
OMIOAEHUH 32 STUMH SIBICHUSMU, W B CaMyIO CBETJIYIO TOJIOBY, HE
MPUXOIUT MBICIb HCIIONB30BaTh ABJIEHHE OTKATa JUIS B3JETA MYIIKH
X0Ts1 OBl K oOnakam. [TompoOyiiTe ucnoabp30BaTh CTPENbLOY U3 aBTO-
MaTa JUisl IepeIBUKEHNA Ha KOHbKAX 110 JIbAY, NOIY4YHIoch? A Beab
MEXly MaccOoH IyJIM MU CHapsAJa, MacCol CropaeMoro mopoxa, cKo-
POCTBIO MIX BBIOpOCA M3 CTBOJIA MOKHO OOHApYKUThH HEIUIOXYIO KOP-
pENIALMIO 10 BEIMYMHE C aHAJIOTMYHBIMH IapaMeTpaMu 3aIlpaBlicH-
HOH pakeTh! (0011ast Macca, CKOPOCTh UCTEUSHHS U Macca CropaeMoro
TOTTMBA 3a BpeMsl, paBHOE BpeMeHH BhICTpena). KoneuHo, ectpb pas-
HUIIa, UCTEUYECHHE CTPYH U3 AI03 PAKETHI IPOUCXOIUT HETPEPHIBHO, HO
pakera He UMeeT TBEPAOW WM a’3pOJUHAMHUYECKON omnopsl. Pakera
IpU cTapTe UMeeT OOJIBIIYIO Maccy, MOopsAaKa ThICSuM TOHH. U nanee,
0e3 a’poIMHAMHUYECKOl TOJNOPKH, paKeTa JBMXKETCS C HapacTaHHEM
CKOPOCTH, IOJIarasgCh Ha 3aKOH COXPAaHEHHUS HMITYJIbCa, KOTOPOMY
HY’KHO €€ He TOJIBKO TOJIKaTh, HO €€ U «IIOANNPATh». MUCTHKA Ja U
TOJIBKO!

OObIYHBINT BUHTOMOTOPHBIN caMOJET, Oiaromapsi a’poauHaMHUue-
ckoMmy 3QdexTy KoMmreHcupyeT Bec. Pabora mporennepa obecniedn-
BaeT pas0er Ha BIETHOH 1moJIoce 10 Habopa CKOPOCTH, HEOOXOTUMO#
JUTSL TIOSIBJICHHS a’3poJMHAMHUYecKoro 3¢ dekra, JOCTaTOYHOTO s
B3n€ra camonéra. K aspoaunammueckomy 3¢pdekry mbl enié BepHEM-
cs1. Ho, ynpoménno, nponesep, 3arpedaeT BO3AyX, OTTAIKUBAET €T0
Ha3al, U, TEM CaMbIM, OTTAJIKUBAETCS OT CILIOIIHOW Cpelbl BO3IyXa,
TAHET ceds 1 Bech caMon€T Brepén. CoOCTBEHHO HUYETrO TAWHCTBEH-
HOTr0, TaKk, B IPUHLIUIIE, MBI U CaMH IUIAaBAEM B BOAE U XOIHUM IIO
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3emie. [IpaBna, oOpaTiM BHHMaHHWe, IPH TUTABaHWHU HAC YIEP’KUBAET
Ha MOBEPXHOCTH BOJBI HE TOJIBKO BBITAJKMBAIOIIAs 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-TMO0 MacCHUB-
HOTO U YIPYroro, 0COOEHHO TaK WJIM MHA4Ye CBSI3aHHOTO C 3eMIEH, TO
CABHHYTBCS C MECTa CIOXKHO.

[IpuHIOHUT Xe PeaKTHBHOTO MBWKEHUS CBS3BIBAIOT YHCTO C 3aKO-
HOM COXpaHEHHUS UMITyJIbca. A UMEHHO, SKOOBI, KOrjla W3 Tena Mac-
coii M BO BHELIHIOIO cpeAdy (B T.4. B IIyCTOTY) MPOHM3BOIUTCS BHIOPOC
BemecTBa Maccoir AM co CKopocThio vV — uMmmysibe AM*v, To Teno
MOJTyJaeT paBHBIN MO BenndyuHe UMIyJisc (M-AM)*AV | HampasneH-
HBII B 00OpaTHYIO OT BBIOpOca cTopoHy. To ecTh, Omaromapsi SToMy
HUMITYJILCY CKOPOCTh PaKeThl BO3pacTaeT Ha BeNMWYMHY AV, B OTCYyT-
CTBHE TpaBUTAalWU. Bpoze Obl BCE MPOCTO M MOHATHO, HO BEIh UM-
nyJabc B (DU3HKE - 3TO MPOCTO BCIIOMOTATENBHOE MOHATHE, 00Jer-
qaroliee pacy€Thl, UMIYJIbC U3MEPUTh HEBO3MOXKHO, U3MEPUTH MOXK-
HO TOJIBKO CHITY U BpeMs e€ JeicTBUs, OHH peaslbHbl. OOBIYHO MUY T
m*Av = F*At, a npaBunsHO, Hao6opot F*¥At = m*Av. To ecTs, momy-
YUTh U3MEHEHHE CKOPOCTHU T€JIa MOYKHO TOJBKO B CIy4yae MpPOAOJIKHU-
TEJIBHOTO BO3ZCHCTBUSA Ha Hero cuibl. Cuila mepBUYHa, HO OHA HE
MOJKET JICWCTBOBAaTh B OAMHOUKY. [IpmumHa mpocra, cMOTpUTE pHCY-
HOK.

[IpyxuHa He MOXeT OBITH CKaTa OJHOH
TobKO cuioir F1, mpom3BogmMmol mambIeM,
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. U Tonbko Korja ara

Oropa TOSBUTCS, W BTOPOH KOHEI| MPYKUHBI

ynpércs B Heé, To, moJ| Bo3aekcTBrueM cuitbl T1

— TMocNaHHWKa cuiibl F1, BO3HHKHET cuia mpo-

tuBoneiicteus F2, u ee mocmannmk 2, xorto-

pBIH, TIPOHASA Yepe3 MPYKHUHY, OKaKeT MPOTH-

> BojIelicTBUE AeicTBYIomIe cune F1, ato u mpu-
= g BEJIET K BOBHUKHOBEHHUIO B MPYKUHE CHKATHS, €€
=1 =\ ynpyroi aeopmarum.
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Hedopmanusa MoXeT BO3HUKHYTH JIMIIb IPU JEHCTBUM HA TEJIO
JIBYX BHELIHUX CHJI, MO3TOMY, HaIpuMep, Teja, ABIKYIIUECS II0
WHEPLUHU WIK TOJ AeMCTBUEM OJHOI TOJIBKO CHJIBI TSTOTEHHUS, HE Jie-
hopMHpYIOTCS.

MBI 3HaeM, 9TO BCETO OJWH YEIOBEK, OMHUPAsCh C OAHOM CTO-
POHBI HOTaMU Ha 3€MJII0, 4 C IPYTrOd CTOPOHBI — IIECTOM, KOTOPBIN
JIEPKUT B PyKax, B HaIPYKECHHYIO 0apiKy, MEIJICHHO, HO OTOJIBUTAET
e oT mpuyana. A BOT TaHKEp, U3 KOTOPOTO CaMOTEKOM He(Th HAET B
XpaHWINIE, TEHACHIIMA yXOJa OT Ipwyaia He oOHapyxkuBaer. C
Y4ETOM H3JI0KEHHOI0 PUXOAUTCA KOHCTAaTHPOBATh, YTO TAaKOW BapH-
AHT Pa3BUTUS COOBITHUH, IPH KOTOPOM CTpPYs Ta30B OKa3bIBAET CUIIO-
BOE JaBlIeHHE Ha PaKeTy, a cama O0paTHOTO CHIIOBOTO BO3JEHCTBHS
HE HUCIBITHIBAET, MPEICTaBIseTCsl HepealbHbIM. Ho 4T0OBI pa3zBuTHE
COOBITHI IIUIO TIO CLEHAPHIO, IIPEICTABICHHOMY Ha PHCYHKE, ra30Bas
CTpy$ AOJDKHA OBITH YIIPYTOW M cama Ha YTO-TO MacCHBHOE OIUPATh-
csl.

B 50-x rogax mpouuioro Beka COBETCKHMI y4éHBIH PuUBKMHA, MpoO-
CTpenuBasl CTPYIO BOABI ITyJIel JOKa3all, YTO BOAA B ITHX 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, 0 MPUHIUITY OTHOCUTENBHOCTH, M BO3IYX, B
KOTOpBIN Bpe3aeTcs CTpys, TOXKE NMPEACTaBiIsIeTcs (3TO BaXXHO) TBEp-
IbIM OCHOBaHMeM (roMoctoM). Ecnu Bbl HIIEMHHTECH C BBICOTHI
TPEXMETPOBOTO TPaMIUIMHA O BOXY, TO yOEIWUTECh, YTO KHUIKOE H
TBEPAOE — TOHATHA OTHOCUTENBbHBIC, XHIKAs BOJa MOXKET OBITH
BecbMa TBEpHOH. Jlamee ocMoTpuTe €mé pa3, NPUBEAEHHBIA BBIIIE
PUCYHOK C IPY>KHHOH, HA KOTOPYIO JaBUT NaJIEL, TaM €CTh BCE JUIS
MMOHUMaHUS 3PEKTUBHOTO MPUHLIMIIA PEAKTUBHOTO JIBMIKECHUS.

OO6pas3Ho roBopsi, mpu OOJBIIOW CKOPOCTH HCTEUYEHHs Ta3oB HMX
CTPYIO MOKHO YNOJOOUTHh METAJUIMUYECKOMY NPYTY, TE€IECKOIMUYECKH
BBIPACTAIOIIEMy M3 METAIMYeCKOTo MbejecTana (Bo31yXa), MOJHU-
MAaloIIeMy pakeTy BBEpX Kak MOJHUMAeTcd K NepeKiaJnuHe NMPBITyH
Ha wecre. [lanee, 0TOpOCHB IIECT, OH JETUT YK€ IO HHEPLIMU 10 Oa-
JINCTUYECKON TPACKTOPHH.

N3BecTHO, YTO peakTHBHAs CTPYys M3 COIUIA PEAKTHBHOIO Camo-
JIETHOTO JIBUTATEJIl WM PAaKeThl MMEET y3ibl sipkocTH. IIpm pabore
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IBUraTesst Ha opcaxke 3a peakKTUBHBIM COIUIOM BO3HHKAaeT BHUAUMAs
CTpysl pacKaJEHHBIX a30B, UMEIOIAs XapaKTEPHYIO «II0JO0CATYIO»
CTPYKTYpY, TaKk Ha3biBaeMble Tucku Maxa. [Tocmotpure Ha doTorpa-
¢uro paboTe TypbopeakTrBHOrO meurarens Pratt & Whitney J58
Ha ¢opcake, B peaKTUBHON CTpye OTUETIIMBO BUAHBI TUCKH Maxa.

Y 10BIETBOPUTEILHOTO OOBICHEHUS 3TOMY SIBICHHIO HET. Ho MBI
y’Ke BIIPABE UHTEPIPETUPOBATH STO SIBICHUE KaK MPOSBICHUE YIPY-
TOCTH DPEKTHUPOBABIIEH PEAKTUBHOW CTPYH T'a30B, M IMyYHOCTH TUIOT-
HOCTHU 37IECh - 3TO Kak ObI BUTKM C)XKAaTOH MpPYXHUHBI, MOJyYHBIIEH
MIPOYHYIO OMOPY Ha BO3IYyX, MPHU YAAPHOM BO3JICHCTBUU CTPYH Ha He-
ro.

Bot moueMy HET BBICOKOTOPHBIX CTapTOB, WM CTAPTOB C BBICOKO
JIETSAIINX CaMOJIETOB, HET U PEAKTUBHBIX CaMOJETOB, JIETAIOIMIUX BBI-
me 30 kM. HUKTO He X04YeT TepsTh Onopy, B pa3MeH Ha YMEHbIICHHE
COTIPOTUBJIECHHA BO3Ayxa. Hao0opoT, cTapThl MBITalOTCA pacroyiarath
OJIMKEe K KBATOPHAILHOW 30HE, U HE M3-3a MH(DHUSCKOW LEHTPO-
OC)KHOW CHIIBI, a MOTOMY 4YTO Ha 3KBaTope TiyOMHa arMocdepsl
0oJpIlle, YeM B HAIIMX MIAPOTaX.

A MOXeT 1 pakeTa HaOMpaTh CKOPOCTh B 0€3BO3IYIIHOM MpO-
CTPaHCTBE, T/I€ CTPYE ra30B HE HA YTO OMHUpaThbca? YBEpeH, HEeT. A
KaKOBHI (PaKTHl — IEMOHCTPUPYIOT cleayomnme (HoTo.
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MV}E/EXPLO E EVERYTHING BUT SRACE!

-

AHanu3 TpaeKTOpWi MABIKEHHS BCEX BBIMYIICHHBIX, SKOOBI B
«KOCMOC», PaKeT JTOKA3bIBAET, YTO PAKETHI MOCJIE HEIOJTOro MoJéTa
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 1751 €€ mocTtpoeHus. M Hamia runoresa Ha 3TO CIo-
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 OUITBAPAHOTO KU, KOTOPHIH OOJBIION CHIION OBET B MYJIIO, OT-
npaBisis e€ B uenb. He Oyap cTpys «TBEPIOH», 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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€TCsl B PE3yNbTaTe «TPEIIUHBD» B OTHOCHUTENIBHO TBEPAOM BO3IYXE,
3aTATUBaHKUE STON TPEIIMHBI TOPOXKIAET yAAPHYIO BOJIHY.

He Bce 3HarT, yTO pacuéTHbIC METONBI Ha 0a3e MaTeMaThue-
CKHX MOJeNel a’pOAVMHAMUKH HE HaXOIAT INPUYHMH IJI MONETa He
TOJIBKO Y MaiCKOTro XyKa, HO Ui OOBIYHOTO camoiéra. PopMyJisl,
tuna Gopmyiisl JKyKoBCKOTO, ¢ TPYAOM «BHITATHBaOT» 10% HEoOx0-
IUMOM MoAbEMHON cuibl. [IOHATHO, OHM € HE YYMTBIBAIOT, YTO pa-
30THABIIHICS Ha B3JIETHOMW MOJI0CEe A0 OONBIIONH CKOPOCTH CaMOJIET,
Janbllle NEPUOJUYECKH YIapseTcsl O «TBEPABIA, HO yIPYIHi» BO3-
IyX, 1 IOACKOKaMH (IIPBDKKAMH) — KaK I10 JIECTHHUIIE — 3a0HpaeTcs Ha
BBICOTY MarucTpajbHOro Kypca. Bor HouHas ¢ortorpadus Tpaekro-
PHUH B3JIETAIONIETO CaMOJIETa, CiIe]l OOPTOBBIX OTHEH.

CxeMaTh4ecKu TPacKTOpHs B3JIETa caMOJIETa, YCTAHOBKHU €T0 Ha
KYpC ¥ CJICJIOBAHKE TI0 KYPCY MOXKET OBITh MPENICTABIICHA CIIETYTO-
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 JUIS NACCAKUPOB 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. CoBeTyr0 MOHAONIONATh 32 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, TaHTax,

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 CWJIBI TSATH JBHUTarelsi. BekTop ckopoctd 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 NMpuOOp, M3MEPSIONINA BO3AYIIHYIO CKOpocTh. Ha mo0oii BIcO-
T€ 3Ta BEJIMYMHA OJIHO3HAYHO XapaKTepHU3yeT HECyIlHMe CBOMHCTBA
TUTaHepa B IaHHBIA MOMEHT. 3HaueHHe MPUOOPHOI CKOPOCTH MUCTIOTb-
3yeTcsi Ipu NWIOTUPOBaHUH JIA;

- ckopocTh myTeBas (GS), ckopocTh JIA OTHOCUTETHHO 3eM-
JU. 3aBUCUT OT BO3JYIIHOW CKOPOCTH, CKOPOCTU U HAIIPaBJIEHUS BET-
pa. 3HaueHHe PACCUUTHIBACTCS WIIM U3MEPSETCS 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 BblllIe, IPUHIUI PEAKTUBHOTO JBM)KEHUS, HAUH-
Has ¢ 1{uoNKOBCKOro, CBSI3bIBAIOT C 3aKOHOM COXPAaHEHHs UMITYJIbCa.
Ho, uutas onycel [{lnonkoBCcKOro, MOHMMAEIlb, OH HE 3HaJl, YTO 3aKOH
COXpaHEHUs UMITyJIbca MPUMEHHUM TOJIBKO K 3aMKHYTBIM CHCTEMaM, U
4TO UMITYJIbC — 3TO HEe M*Av, a F*At. mosToMy HauBHO, Kak coBpe-
MEHHBII allbT, — MPOKEKTUPOBAI OE30TTOPHUKH.

Wnen LlmonkoBckoro moaBepraimch OOCYKICHHUIO Ha CTpa-
HUIIaX TEXHUYECKOH MeYaTH; OHU KPUTUKOBAIHMCH MPodeccroHanaMu,
VHOTJIa OCYKIAJIUCh, HAIIPUMEDP, CO CTOPOHBI HEMELKOT0 HMH)KEHEepa
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
HEBO3MOJICHOU YenyXu Neyamanocs U ceryac nevamaemcs 8 JHCypHa-
aax. Omo omuacmu Xopouto: i0x#Cb nadaem cama cobou u He ciedy-
em npensmcmeosams pacnpocmparenuro uoeil. Ho nexopowo, umo
npago 2010ca UMeiom MoabKO CUNbHbE UTU YCMAHOBUBUIUECS A8MO-
pumemul U OunioMuposantvie yyervle. OCMalbHbIX OHU dce 0aeam,
kak kacmay. llpocto «unay fApocnaBHbl», OeaHBIN anbT!

HoBblil B3 Ha CYIIHOCTh U BO3MOXXHOCTH PEAKTUBHOTO
JBIOKEHHUS ObUT pa3MeléH MHOW Ha HECKOJBKUX MHTEPHET-pecypcax,
OJIHAKO MHOTHE YHTATeIN HE CMOIIIM NMPUHATH MO0 KoHuenuuto. [To-
MBITAlOCh TPUBECTH WX K HWCTUHE C TIOMOINBI0 Y4YeOHUKA (DHU3HKH
Jlanncoepra.
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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, MTOJAMEHSIS JI0Ka3aTeIbCTBO BHYIICHHEM. Bo-MepBhIX, ¢
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 IMYCTHIMH PA3rOBOPaMU O CKOPOCTSX U 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 JEHUCTBYIOUIEH CUIIBI, OT TOTO HAIpPaBJIECHUSA, 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 IIUIAHT 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 ¢ IOMOUIBIO NMPYXUHBL [Ipuuém Npy>KUHBI, HU HAa YTO HE ONH-
patorieiics ¢ Apyroro KoHua. Bo3aMoXXHO, 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 clenyromuil pucyHoK u3 yuyeOHHKa Hemua P.
B. IMons.

-
X

Puc. 97. K 3axony coxpanenus
HMILYAbCa. ‘Iewmﬂ\ yCKOpAET cnoe &
ABMAKCHHE NO TCACKEE M coolbuLaer
npy STOM TeJACKKe HMIYARC nNpo-
THBOMNOJXOKHOIO ".Hlp.ll!.‘t‘llll".
Koneuno, korja Tesexka OmupaeTrcsi Ha 3eMIT0, YeIIOBEK MO-
JKET YIEPEThCs B TEICIKKY U OOMECHSITHCS ¢ HEH MOMEHTOM MMITYJIbCA,
a eclii y TENIe)KKH OIOphl Ha 3eMilto HeT? B mpaBoii yactu pucyHKa
n300pakE€HbI YeoBeK (B ckadaHape, nOO OH 3a mpeaenamu atMocde-
pBl) U TEICKKA HAa KOTOPOH OH PACIIOIOKEH, MyCTh OHM HAXOMSATCS B
COCTOSIHMHM CBOOOMHOTO majeHus. Torjga, mpu MayeHIIel MOIbITKE
YelloBeKa MOIIeBEeINThCS, TeJeKKa YHAET HaBCerla U3-TI0]] €T0 HOT, ’
MPAKTHYECKU 3HAYUMbIH 0OMEH MOMEHTOM HUMITYJIbCa HE COCTOUTCSI.
Jasiee unér BooOIie oopaserr cinoBodayaus. CTe0, 3amarommii
BEKTOp BOCIIPHUATHS WH(POPMAIIMK B HANIPABJIICHUU «3aBEJCHHS 3a KO-
pary». TyT u HeBemomasi e€AWHHIIA BPEMEHH, U HEBEJOMO IOYEeMY
«IOJDKHA» M TPOYME CPEACTBA MOAMEHBI JOKa3aTeIbCTBA 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 Tejla 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-
TAIlMOHHOHM W MHEPUMOHHON Macc. Tolbko B MOTOBOpPKE, «Oaba ¢ 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
«pereHepaTUBHBINY) U «JIereHEPaTUBHBINY, B3STHIX 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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KOHLIOB, yBenuueHne N BeI3bIBaeT yBenuueHne A. Ecnn  Taxas cuc-
TeMa cHaOXeHa HeOOXOTUMBIMU UCTOYHMKAMH SHEPTUH, W BHELIHHE
(axTOopHI el 3TO MO3BOJIAIOT, TO OHA OyAeT paboTaTh ¢ Bce OonbLIeh
1 OOJBIEH CKOPOCTHIO MIIM HHTCHCHBHOCTHIO. B Mexannke HrroToHa
3TOT KOHTYP BO3HHKAeT IPU PAaBHOYCKOPEHHOM IBM)KEHHH TeNa I0-
CTOSAHHOM Maccwl. B camom fnene, yckopsemoe Teno A HapaliuBaeT
CKOPOCTb JIBUXKEHHS H, CJIEJOBATENBHO, NICTOUHUKY CHJIBI - Tely B -
JUIS COXPaHEHUs! MIPUKIIAIBIBAEMOr0 K TelIy A yCWIns NPUXOTUTCS U
caMOMy HapalMBaTh CKOPOCTb, YCKOPATHCS, JOTOHSS (TIEpEeroHss)
Tesio A. EcTtecTBeHHO, U1 yCKOpeHUs Tena B momkHO cyiiecTBOBaTh
yckopstomee ero teno C. M tak mamee, 10 OeCKOHEYHOCTH. Pazyme-
€TCsl, 371eCh MBI IMEEM JIeJI0 ¢ (PU3NIECKH HEBO3MOYKHBIM IIPOIIECCOM,
a ¢popmyne F = m * a 00s13aHbI IPUCBOUTH /Ier€HEPATUBHBIN CTATYC
B OYKBaJbHOM CMBICJIE 3TOTO ClIOBa. PeanbHO, YCKOPEHUE HE MOKET
OBITH TPOIOIKUTETHHBIM.

OkoHUYaTeNnbHbIN BBIBOJ. M3MeHeHne XapakTepa IBUKEHHS
BEIIECTBEHHOI'0 T€Ja, B OTCYTCTBHE OMOPBI — HEBO3MOXKHO, NMPHUEM,
KaK ¢ BBIOPOCOM BEILlECTBA B IyCTOTY, TaK U 0e3 BbIOpoca.

Ho oxoHYaTenpHBIM BBIBOJ, HE €CTh OKOHYATEJIBHBIN MPUTO-
BOop. Beerna Hy)XHO OCTaBIATH HAJEXIy XOThb B UEM-TO, aIUyLIUM
9qyZec U ClIaBbl. YMEPEHHBIX NPEICTaBUTENECH albTepHATUBHON Hay-
KM, KpOME TOHCKa croco0a co3maHus Oe30TOpPHHUKOB, IpeciemyeT
MaHHaKalbHas HJes MOJIydeHHus crocoda JocTymna K T.H. CBOOOIHOM
sHepruu. B dacTHOCTH, cmoco0a co3iaHusi HEKOMIICHCHPOBaHHOM
CHJIBI, JICHCTBYIOIIEH CO CTOPOHBI OKpY’KaroIIeH Cpeapl HAa MaTepu-
anbHbIN 00BeKT. Yero-To mogo0Horo cuiie Apxumesa, HO JIeUCTBYIO-
mel ¢ moboil TpeOGyeMold MHTEHCHBHOCTHIO B HPOM3BOJIBHOM Ha-
npasnenun. Bee xe sunmenmn HJIO B anTacTHuecknx puimbmax u Ha
REN-TV. Ilo MmouM cBeJeHHSIM, U Ha CaMOM JIeJI€, «JICTalOIIhE Ta-
penkm» (HJIO) mansiMu cepusiMu 1aBHO BhIITycKatoTcst Ha [laBnomap-
CKOM TPakTOPHOM 3aBojie (LIeX MOJbEMHBIX MaluH). UTo oHU coOoi
IPEACTaBIAIOT, HE CKaXy, BOGHHAs TaiHa, CIeNar TOJIbKO HaMEK.
ITomuuTEe pasroBopsl 00 MOHHBIX aBuratensx? [locmorpurte Ha pu-
CYHKH.
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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 mpencTaBiseT
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 JIBUraTeJIeM, HEKOMIICHCUPOBAaHHAsl CUJIa BO3HUKAET 311ECh 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 JIMHUU, 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 OaMTUCTHICCKOW TPACKTOPUH, a OIYCTHUBIIUCH
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.
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