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Ilonos b.M. Texnonozua u memagusuxa epagumayuy

[penncnosue
Tlpupooa senenuii 6o1ee 00CmMynHa NOHUMAHUIO,

K020a MOJMCHO 8UOemb UX NOCHENEHHOe B603HUKHOB€EHUE,
yem eciu  pacemampueansy Ux yitce 603HUKUUMU. ,HCKapT

Matematuku ¥ (QU3MKHM CO3ajdM HEMajl0o TCOPH TpaBUTALIUU.
Ho HM ofHa 13 3TUX TEOpUil HE SIBIIIETCS TEXHOJOTHYHOM, HE TIpe/yia-
raeT TeXHOJOTHH HaJeJICHUs Tell TPaBUTAIlUeH WITH, MHa4Ye TOBOPS, HE
mpenjaraeT KOHCTPYKTUBHOTO ONpeeNieHUs] TpaBUTaluU. bynem
MPUIEPIKUBATLCS COBPEMEHHOTO TOJIKOBAHUS TEXHOJIOTU, 8 UMCHHO:
«TexHoNoruu — 3TO HE MPOCTO KOAM(PHUIIMPOBAHHBIC 3HAHUS O TEX-
Ho(akTaXx ¥ crmocobax WX CO3JAHWS, & TaKUe BUJMbI JICATCIHHOCTH,
pe3yIbTaT KOTOPHIX HE 3aBHCHUT OT MECTA, BPEMEHHU U JISSATEISD».

BenmuunHa CHIBI TATOTEHUS MEXKIY BEIICCTBEHHBIMHU TEIAMH,
cormacHo 3BT HeroToHa, HE 3aBUCUT OT UX (U3UYCCKUX U XUMHUYC-
CKHX CBOWMCTB, OT WX JIBI)KEHHS OTHOCHTEIIbHO APYT Jpyra, OT
CBOWCTB Cpejbl, B KOTOPYIO IMOMEIIEHBI 3TH Tena. To ecTh 3aKoH,
SIKOOBI BCEMHUPHOTO TATOTCHUS, HUKAK HE CBSA3aH C MUPO3JIaHUCM.
SIcHO, 4TO «KBajJpaT pacCTOAHUS» HE MOXKET JercTBOBaTh. IloHsATHE
K€ Macchl B ()M3WKE 0003HAYaeT CBOMCTBO BEIIECTBEHHOTO Teia
OBITh «HMHEPTHBIM». 3HAUWT, NPHUHIUN JCHCTBUS TpPaBUTAIUH
clieqyeT UCKaTh B nHepuud. DakTHUeCKH, WHEPIUS — MOAYC IBIKE-
HUS, TIO-HAYYHOMY — OINEPaTop IBM)KEHHS THCTEPE3NCHOTO THIIA,
conditio sine quanon — «ycioBue, 6e3 KoToporo He/HeT». To ecTb, 6€3
WHEPIUY BWXEHUE HE TOJHKO MPUHIMITAATHFHO HEBO3MOXKHO, HO Ja-
K€ M HEMBICTUMO. DTO OOCTOATENHCTBO 3€HOH M MPOJEMOHCTPHPO-
BaJl B CBOCH amopuu 00 AXuiuiece M depemnaxe, Iie CO3HATEIBHO BhI-
BEJ HHEPITUIO «3a CKOOKI CBOMX JIOTUYSCKIX WHCHHYAITHH.

ITo ananoruu ¢ 3BT chopmynuposan u 3akon Kymona. Ho ere
®@apajeit 1oka3all, YTO SHEPTrUsi HARJIEKTPU30BAaHHON CHCTEMBI HaXo-
IUTCSI HE B caMOod cucteMe, a BHe He€. [lomBechTe 200HUTOBBII
map Ha HUTKY W 3apsaute ero. [IpuOnm3bTe Bally TOJIOBY K 3TOMY
mapy, W BBl TIOYYBCTByeTe, KaK OH IPHUTATUBAET BAllld BOJIOCHI.
[loBTOpsiiTe 3TO AElicTBUE CHOBAa M CHOBa — 3(DQEKT NmpUTHKEHUS
Oyaer mpucyrcTBoBaTh. OTKyna BO3BMETCS y IIapa Takas OOJIbIIas
paborocmoco6HOCTh? UTOOBI yCTpeMIICHHE IJIi BCEX Tel Hazaa K
3emiie UMeNo OJUHAKOBYIO HHTEHCHUBHOCTb, TOJIKEH OBITH OOl 71
Bcex dakTop. O1oT pakTop — nemxkeHne. CyTh JIBUKCHUS — MHEPIIHSL.
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Korma M1, yaepxuBas B pykax, MaHHITYJIUPYEeM HadJICKTPH30-
BaHHBIMH IIPEJIMETaMH WJIM MMapOW MAarHWTOB, TO OJHO3HAYHO OIIlY-
aeM, 9TO OHU NPUTATHBAIOTCS. [IpUTsHKeHHE MarHWTOB, MM KyCKa
xKeye3a K OOJbIIIOMY MarHuTy, BOCIPHHHMMAETCS HaMH Kak Oolee-
MEHEEe PEeaNbHBIN MpOoIecc, YETKO OIIYIACTCS UMITYJIhC CHIIBI, Ha-
MpaBJICHHBIA HAa HEUTpaIM3aIldi0 HEKOW HEOTHOPOMAHOCTH (THIA,
MIPUPOJIa HE TEPIHT ITyCTOTHI). A «IIPUTHKEHUE)» K 3eMJIE OLTYIIAeTCs
COBCEM IO-UHOMY, MPH MOABEME U OIYCKAaHUU T'py3a MbI HE ONIyIIa-
€M TaKOTO K€ «HMITyJIbCa CHJIBI», MOKEM Ja)Xkeé Ha KaKOe-TO BpeMs
TOOUTHCS MCYE3HOBEHUS OIyIIeHUs BecomocTu. CamolneT, B KOTO-
POM UMHTHPYIOT HEBECOMOCTh HECKOJILKO MUHYT, JICTUT IO Tapadose
¥ HEBECOMOCTh HACTYIaeT HE TOT/a, KOTJa OH HAYMHACT TEPAThH BhI-
COTy, a KOTJa BBIKIIIOYAIOT ABUTATENN, HANPABIAACH BBEpX. TyT HET
HUYETO MOXOXKEro Ha MHAYKIHMIO WIM CaMOMHIYKIHK0. Takoe mose-
JICHUE TEJI €CTECTBEHHEE CBA3BIBACTCS C MHEPLIUOHHOCTHIO.

He Bmagas B KOCMOIIOTHYECKHH TI00ATU3M, TMOMbBITAEMCS JaTh
OTBET Ha MPOCTHIE JIOTUCTHUYECKHE BOMPOCH], KAKUM pecypcom obec-
MeYrBaeTCsS HEYKJIOHHOE CTpeMiIeHne Ten K 3emie? Kak u uem mMeH-
HO o0OecrieunBaeTcs CTabMIBHOCTH COTHEUHOM CUCTEMBI?

C omopoii Ha (hakTHYEeCKHe NaHHbBIE, MOATBEPKAEHHBIE MHOXE-
CTBOM KOHTPOJHUPYEMBIX JKCHEPUMEHTOB, B KHHT€ IIPEIACTaBIIEHA
KOHCTPYKTUBHAS KOHIEHIWSI TPaBUTAIIMN — KOHIEMIIHS, COJepxKaIas
TEXHOJOTHIO TpeoOpa3oBaHusl JIOOOT0 MHOXKECTBAa BEHICCTBEHHBIX
TEJN B 3aMKHYTYIO CHCTEMY, HAJICJICHHYIO BHYTPHCUCTEMHBIM 3 dek-
TOM TPaBUTAIUU 33JaHHON HHTEHCUBHOCTH.

He Bcé B kHUTE BaM MOHPABUTCS, KaK HE BCE HPABUTCS U aBTOPY.
Ho peanbHOCTH TpyQHO TiepejenaTh moj ceOs, Ha TO OHA U peaib-
HOCTh, OHa HAAEKHO 3AIIMIIEHAa OT IMPOWU3BOJA WHAWBHUIYaIHHOTO
co3HaHus. Pa3yMHEI 4elioBeK 00s3aH MPUHUMATh MUDP TaKUM, KaKOB
MUp €CTh Ha caMoM Jielie, nHade OyneT xyxe. Ho cam aBTop, pasyme-
€TCsl, He OCTAaHOBHJICS HA TIPOCTOM ONHMCAHUH M OOBSICHEHUH SIBICHUH,
a cu€Jl BO3MOXHBIM ITOWTH JTANbIIIE, U TPEITI0KII HE TOIBKO MeTadu-
3WUYECKUE CPEICTBA MOACPHU3AIUK (DU3HUKH (M HE TOJIBKO €€) IUIaHeT,
HO W METOJBI IEePEBO/Ia YE€JIOBEUECTBA C TEXHOJIOTHUYECKON maTdop-
MBI Ha TUTaTHOPMy MarndecKyro.

ABTOp HE TIpeTeHIyeT Ha MCTWHY, HO HE BUAWT OCHOBAHWH, IO
KOTOPBIM BCE MOTJIO OBI OBITH TTO-APYTOMY.
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KOHIICIIIII/IH TEXHOJIOTUH I'PABUTAIIMH

Crazamvb-mo OHO 8CAKO MONHCHO,
a movi noou — oemoncmpupyit!

J.N. Menneneen

Kpamlam ucmopus mazcomeHnus

3anmonro o HeroToHa, Bo BpemeHa JlekapTa, UJCt0 BCEMUPHOTO
TATOTCHHUS COYMHIII M TponBurain PoOepsams [1]. 20 ampens 1646
rona JlekapT BeICKa3ai cieayromiee MECHHE [1] 00 3 TOM COYHHEHUH:
«Het uugero Oonee abCypaHOTO, YeM OJHO JOIMYIICHUE, MPHUCOEIH-
HEHHOE K MPEABIAYIIEMY; aBTOP IPUHUMAECT, YTO U3BECTHOE CBOHCTBO
MpHCYyIe KaXI0i OTIENbHON YacTh MaTephH B MHUpPE W YTO B CHIIY
3TOTO CBOMCTBA 3TU YaCTH JIBMXKYTCS APYT K APYTY U B3AUMHO MIPHUTS-
ruBatoTcs. OH MPUHUMAET TAaKXKe, YTO CXOJHOE CBOMCTBO MPHCYINE
KaXJ0¥ U3 4acTull Ha 3eMJie, pacCMaTpPUBAEMON B €€ OTHOIICHUHU KO
BCEM JPYTUM YacTHUIAM, U YTO 3TO CBOWCTBO HE HAHOCHUT HH MaJjeil-
mero ymiep6a npeapyiyiieMy. UToObl 3TO MOHATH, MPUXOIUTCS J10-
ITyCTUTH HE TOJBKO TO, YTO KAXKJAs U3 MaTEPHUANBHBIX YACTHUEK OJy-
XOTBOPEHA U YTO B HEH JKMBET JIa)K€ OIPOMHOE YHUCIO PAa3IUYHBIX
Iy, IpyT ApYTy HE MEMIAINUX, HO U TO TaKXKe, YTO ATH JTyIIU Ma-
TePUATBFHBIX YaCTUYEK ONAapEHbl Co3HaHWEM. UTO OHM MOMCTHHE 00-
JKECTBCHHBI, MO0 OHU 0€3 BCSAKOTO MOCPEICTBA APYTOW CPEIbl MOTYT
3HATh, YTO MPOUCXOJUT B CAMBIX OTAAJICHHBIX OT HUX MECTaX, U TaM
MIPOM3BOANTH CBOM JEHCTBUMY.

B npenucioBun ObLIO yKa3aHO, YTO HU OJHA U3 CYIIECTBYIOIIAX
TEOpUH TPaBUTAIIMU HE SBISETCS TEXHOJIOTUYHOH, HE MIpeIaracT Me-
Toma (TEeXHOJIOTUH) HAAENCHHS TE TPaBUTALlMEl WM, WHAYE TOBOPS,
HE MpeajaraeT KOHCTPYKTHUBHOTO OIpe/elieHus rpaBuTanuu. HproToH
OBUT TIEPBBIM B psAAaX co3JaTesiell MaTeMaTHYSCKUX CUMITOMAaTHYe-
CKHX TEOpHi [2], ¥ €CJIH MPOBOIUTD OIIEHKY 110 TaMOYyprcKoMy CUETy,
TO mocienoBareny Hpl0TOHa €ro TEOopHUIo TATOTCHHS J0 CUX IMOp HU-
YeM CYIIECTBEHHBIM He oOoratwiu. [loaToMy HauyHEM Haille MoBeCT-
BOBaHHE O TPaBUTAIINU C IUTUPOBaHUs ero «Hauam...».

WuTpura mpuBoAMMON HWKE IUTATHl COCTOMT B TOM, YTO CaMm
HrroTOH He cuMTai, 4To Tejia caMu I10 ceOe 001aJaloT  TSATOTEHHEM.
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Bo3MoxxHO, ciemyst 3TOMy €ro HpeCTaBIEHUIO, HUKTO U HE CTaBUI
3aJjaudl YCUJICHUS IPUTATMBAIOIIUX CBONCTB TEJl — IOBBILICHUS UHTCH-
CHUBHOCTH MX ycTpeMileHus K 3emiie. SICHO *ke, TO, Yero HeT, yCUIIUTh
HEBO3MOXKHO, HO M300peTaTeNy MpoA0JDKAIOT MOTBITKH CO3/IaHHS aH-
TUT'PaBUTALIMOHHBIX BEILECTBEHHBIX IUIATQOPM — IIONBITKU OTHSTH Y
Tel TOo, 4ero, no MHeHuto HetoToHa, y HuX Het. [Toxoxe, ¢ nérkoii py-
k1 Hpl0TOHA B IIEHTpEe BHUMaHUs HAyKH OKa3aJUCh BOIIPOCHI UzMere-
HUsL npoyecca ABWKEHUS, a BOIPOCHL, CEA3AHHbIE C 803HUKHOBCHUEM
9M020 npoyecca u e2o cOXpaHeHus, Kak-To caMo co00H oTnanu.

Wrax, HpI0TOH HE cunTai TATOTEHUE UCXOAHO MIPUCYLIUM TeJIaM.

— 503 —

lipasnao I

Taxue coolicmen mea, xomopuie we Moym Gt HE YOUAREMD, NI 0C1-
OAREMM W KOMOPWE GROISNGINIMCE RPUCYUGUME 6CEM MEMLM, HA0 KOMOPLMY
SOIHONCHO APOUICOIUID UCRLIMANUR, Opancbr Obmy NONUMAENY 30 Coolitmea
acex mes goofue.

CroifeTRL TES NOCTANAKNTCA He HEAYE, KAK HCNLITAHEAME; CICLOBATEILAD,
34 ofiAE CROHCTBA HAJ0 NPHHUMATR T, KOTOPhIE DOCTOAHAD OpH OOBITAX
OOHADYHHBAOTCH E KOTOPRIE, KAK HE NOAIeANIMe YMeHBIMEHHN, JCTPAHCHL
Gorte Be MoryT. IlomATEo, WIro B DPOTHBHOCTE PHAY OUMTOR HE CIGAYET
FIMLIMAATE HA ABOCH KAKEX-3BO0 Gpeapeil, He cAgiyeT TAKME YHIOHATHCA OT
CXOACTBORHOCTR ® npupoje, uwbo OpEpOAS BeEria H UpOCTAa H BCErda CaMu
¢ coboil Coriacaa.

Beeofimge Taroremde NOATBED/RAASTCH ABIGENAMD AasRe
CHALHEE, HEMeXH HenpoHmIACMOCTh Ted, A3 KOTOpOf No OTHONMEHHIO K TeJaM
HefecHBIM MBI HE AMeeM HAKAKOIO ONBTA H HEKAKOTO Habiwienms. ()imamc
A OTHIOAL HBe YTHEDPFRALW, 770 TACOTeHRe cymecteenno g Ted. [log poaciea-
HOK CHIOW § pazyweid SINBCTBEHHEO Toibko cmay mBepmwn. Oua memsmesua.
TameeTs npr yladeHEn 0T 3eMIE YMeRRMAETCH.

Ho ecnu BpoxxI€HHOTO TATOTEHUS y TEN HET, TO 3TO €Ul HE 3Ha-
YUT, YTO YeM-TO (YHKI[MOHAIBHO IMOJOOHBIM HENb3sl HAJCIIUTh HX
acCOIMAIK — BCE-TaKW MBI HAOIIOaeM, YTO BCE Tella, BHIMYIICHHbIC
U3 PYyK, KaK IPaBUJIO, YCTPEMIIAIOTCA K 3emJe. M fgeno Tyt He B Temax
Y HE B pyKax.
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[Ipuuuny yctpemiienus ten k 3emie, Bkmodas Jlyny, Heroton
HE CTaJ M3MBIIUIATE. Kak MpomuTHpOBaHO BBINIE, OH OTPAHHYUIICS
YTBEPXKACHHUEM, UYTO MPHUPOJA BO BCEM IpENENbHO MPOCTa U DKOHOM-
Ha, ¥ €CJIM OHAa YeM U HaJeuiia Tela B MPOoLEecce UX MOPOXKIEHUs, TO
OIHOM Tonbko cwioi uHepuuu. Ho y HploToHa B KauecTBE MHIUKA-
TOpa M3MEHEHHs COCTOSHHUS Tela Oepercs ero yckopeHue. Bropoit
3akoH HploTOHa mpeacTaBiseT coO0l onpeeneHne TOHITHS «CUIay
C TOYKM 3peHus (YHKIMOHAIBHOH 3aBucuMocTH. CHila B yCKOpeHue
TYT COBIMAAAIOT C TOYHOCTHIO JI0 pa3MepHOro koadduimenta (mac-
cel). Ho unHepuus HecoBmecTnMa ¢ yckoperuem. OTkyma cuia, cap?
Uro 3a «6030H HetotoHa»? Ilpencrasnsercs, uto Jleonapn Diinep [3],
BIIOJTHE OOOCHOBAHHO, OTMEHHWII CHJy HWHEPIMH, MIPOBO3TIIANICHHYIO
panee HpIOTOHOM, W 3asiBHJI, YTO €CTh TOJBKO CBOWCTBO TeJla — €ro
WHEPIUOHHOCTb.

CnemaeM HeOOJBIIOE OTCTYIICHHE, KOTOPOE Ba)KHO ISl TIOHU-
MaHus Janee W3JIoXeHHoro. Hipotes mo maTelHM O3HAYaeT IMpeso-
JIOKEHUE, yMO3aKitoueHue, a hipostasis — CYIIHOCTh, OCHOBaHHE.
[Tonararo, yro HeroToH B momnmuuHMKe (pykomucu «Hauwai...») Ha
caMoOM JieNie CKa3all He «THUT0Te3 HE M3MBIIUIAIO», a «CYITHOCTEH He
M3MBIIIISIO». W 3TO mpaBuiibHO, OO, MO CYTH, B CYIIHOCTH, CYIIIHO-
CTBIO CYIIHOCTM CaMa CYIIHOCTb U ecTb. [Ipudyém ecTp He3puMO,
TOJBKO B JCHUCTBUAX, Kak bor B nenax. U e€ cyTh U3MBICIUTE, B CYLI-
HOCTH, HEBO3MOXHO, MOXHO TOJBKO MPUHATH. ECTh, 11 Bc€ TyT. Ho 310
€CITH OHA eCTh, a TpaBUTAIMsl COOCTBEHHOH CYITHOCTH He mMeeT. Hpro-
TOH K€ J0Ka3aj, YTO IPUTSDKEHUE HE SIBISICTCS BPOXKAEHHBIM CBOUCT-
BOM TeJ, WHA4Ye TOBOpsA, HE UMeeT (hyHIaMEHTAIFHOTO XapakTepa.
@dyHIaMEeHTaIbHOE — 3TO TO, YTO CYIIECTBYET caMo Mo cede W HHUKaK
HE MOXET OBITh U3MEHEHO.

Benmukuii Oxkam 3aBemian HE MHOXKHTH CYIIHOCTH 0e3 HeoOxo-
nuMocTH. HbIOTOH BCE-TakM ycMaTpuBaJl B MHEPIHMU HEYTO (PyHIa-
MeHTalbHOoe. W Diiniep cunTan MHepIMOHHOCTh I10 CYIIECTBY TIPUCY-
e (cymieii) Tenam. Bo3MoXHO, MNMEHHO TIOATOMY OH OTHOCHUTENBEHO
MEXaHU3Ma MHEPIIUU HE TOJIBKO HE CeNall HUKAKUX MPEANOI0XKCHUH,
HO W TaKOTO BOIIPOCA HE TIOCTaBWI. VHa4de roBOps, MBI Ha POJb CYIII-
HOCTH, OMNpPEACNSIONICH SBICHUE TPAaBUTALUU, CTABUM HHEPTHOCTD.
He Hamo ymHOXaTh CyIIHOCTEH TaM, TJl€ OJHA MpocTas uaes
ABTOMAaTHYECKH TEHEPHUPYET BCe CIEeACTBUA. B mpuHmmie, 1o, 0 4éM
MBI TIOBEJIaeM Jaliee, JAeJI0 He HOBOE, a JIaBHO 3a0BITOE CTapoe.
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Boime mMb1 otMeTwiin moHnMaHue Hel0TOHOM (yHIaMEHTaIbHO-
CTH MHEPIIMH, HO BOT YTO OH IHIIET B cBoux «Hauamax...» Ha cTpa-
Hute 509:

Hpaemme V1

Jyna omicwenem  pacduycoM, npoeodiMuM & weHmpy IJeMau, naouac,
APOROPUUOHBIBHUE FPEMEHAL.

310 creiyeT 3 coNOCTABIeHHA BRAuMOre ABRaeuns JYubl ¢ ee BHANMAIM
gnamerpom. Bopoaem, gemsenne Jyanl necKoRK0  BOBMYIMAETCA  CHIOK
Colnua, HO B 9THX ABICHHEAX A npeselperald HEYyBCTBATEALHRIME MEI0IAMH
HOrPemHOCTed.

Ho ecmu Ob1 HpIOTOH HE TIOJICHHUJICS TPOBECTH AJIEMEHTApPHEIC
BBIYUCIICHHS, TIOJIB3YSACH CBOCH ke (opMyIIoi (maxke He 3Has 3Haue-
HUS TPaBUTAIMOHHOW TIOCTOSHHOM), TO OOHapyXui Obl, 4TO, coriac-
HO ero 3akoHy, Jlyna mpuraruBaetcst k CoHIly B JIBa C JUIIHUM pa3a
cuipHee, 9eM K 3emiie. Huuero cebe «HeuyBCTBUTEIBHBIE MEIOUN!

Bot nannsie nns pacuéra:

M./M;= 332000 — otHomienue macc ConHia 1 3emiu,

M/M; = 81 — otHomenne macc 3emiu u JIyHBI (HO TYT 3TO He-
BaXKHO),

Ryo/Rys =390, a (Ru/Rys)* = 152000 — OTHOIICHHE KBAAPATOB pac-
CTOSIHUI.

Temneps mpocTeie TpeoOpa3oBaHusI M COOCTBEHHO pacdéET:

Fae= My*Mi/R:,

Fu= Mn*Ms/Rnsz,

Fue: Fry= (MJ/M.) : (Rue/Ris)* = 332000 : 152000 =2.2.

Nmeem: Jlyna x ConHIY «IpHTATHBAETCS» B 2.2 paza CHIbHEE,
4YeM K 3emure.

YuraTenb JODKEH 311eCh MOHATH, YTO aBTOpP HE HAacTauBaeT Ha
ToM, uTo JlyHa nmeficTBUTENBHO MpuTATHBaeTcs K CONMHITY B JBa pasa
cuipHee, yeM K 3emiie. OH-TO 3HAET, YTO OHH BOOOIE HE MPUTSTH-
BAalOTCS, U BaM, T€M, KTO MPOUYUTAET KHUTY 10 KOHIIA, MPUAETCS 3TO
y3HaTh. 37eCh pedb UAET o pemyTanuu HproToHa: oHa He Oe3ymped-
Ha, M BCE €0 YTBEPKIICHHS CIIeyeT ToABepraTh COMHEHHO. B koHIe
KOHIIOB, HBIOTOH BCcero nuibs MareMartuk, a He pusuk. Jla u marema-



Ilonos b.M. Texnonozua u memagusuxa epagumayuy

THUK, KaK BUAUM, HE BEJIHUKHUH, Aaneko He Dilnep. OH npuHaiekan K
YHUCITy JIOAEH, KOTOpPbIE CIHIIKOM YMHBI, YTOOBI UM MOXHO OBLIO
cieno Beputh. Ou3ukoM sBisieTcs: [ amwield, n GakKTHIECKH TIEPBBIA 1
BTOpOH «3akoHbl HproToHa», mpuHajyiexar ["anunero, a He HeioToHYy.
bonee Toro, HetoTon uzBpaTun 3akonsl [ anunes.

Hnepyus u cpasumavyusn

[MpuBomum popMynMpoBKy 3aKkoHa MHepuuu [ amunes, omy0nu-
KoBaHHOTO MM B 1638 T.: «Bcskoe ¢usuueckoe meno, noxosueecs
unu osudxcyweecs 8 pusuueckoll cpede ¢ NOCMOSHHOU CKOPOCHbIO
NPAMOAUHEUHO UIU RO OKPYMHCHOCHU 80KDY2 UeHmpa UHepyuu, 6)-
dem npoooadcamb M0 OBUNCEHUE 8EHHO, eCu Opyaue Qusuyeckue
mena unu cpeoda He OKANCYm CONPOTMUGIEHUsL ImoMY Osudcenuro. Ta-
KOe 08UdICEHUE eCMb O8UNCEHUE NO UHEPYUL.

[IpsSAMOIMHEHHOTO ABMKECHUS (DU3MUYECKUX TEJ IO HHEPIUH B
NpUpoAe He HAOIIoAaeTcs, a eClId KOTJa-To OHO U ObLIO, TO Telna, Ha-
JenEHHbIE MPSMOIMHEHHON MHEpLME, TaBHO yIAIWINCh U3 Halleu
peaTbHOCTH 32 TOPU30HT COOBITHH. ["ammiieil ToNKOBaJl €CTECTBEHHOE
JBIOKCHHE, KaK JIBKCHHUE «I10 WHEPIIUU», KOTOPOE HE TPeOyeT «crie-
UANBHBIX TpudrH». OH MPEKPACcCHO 3HAN O €CTECTBEHHOM BpAICHUU
TJIAHET BOKPYT CBOeW och M BOKpYyr COJHIIA, a TaKKe O BpalleHUH
ConHIla BOKpPYT CBOEil OCH M 4YeThIpeX CIIyTHHKOB BOKpyr FOmutepa
(mBa TOCIEOHUX OTKPHITHA OBLIM CIIETaHBl UMEHHO MM), HO BCE XKe
cAenan HeKOppeKTHbIe 0000meHns. 3Hal O TOM, YTO M B 3€MHBIX yC-
JIOBUSIX JICHCTBUE BCEX MEXaHM3MOB OCHOBAaHO Ha BpamleHHW. Tem He
Menee [amunelt mocumran (gymaro, He 0€3 BHEIIHUX CHEIHATBHBIX
MIPUYWH, CBSI3aHHBIX C MHKBU3MIIMEW) PaBHOMEPHOE MPSMOJIHUHEHHOE
JBIDKCHNE MaTepHaJbHBIX TeNl UX €CTECTBEHHBIM COCTOSIHHEM B 3€M-
HBIX YCIIOBHSX, IMOJIarasi, YTo JIMIIb ISl TUIAHET PaBHOMEPHOE KpYro-
BOC JIBIDKCHUE SIBISETCS €CTECTBECHHBIM JBIKEeHHEM. [loaTOMy 3akoH
vHepnuu [ 'anunes TpeOyeT yTOYHEHUs], IPUBEICHUS €eT0 B COOTBETCT-
BHE C peambHOCThIO. UTO MBI HE 3aMeIJIMM CJelNaTh, TOIPOCTY
CKpecTHM ero (opMyJiIHpoBKY ¢ (opMynHupoBKOi 3akoHa Keruepa:

«Bcakoe meépooe ghusuueckoe meino, packpyueHHoe 80Kpye t0-
6ot ocu, He Gvlxodsuell 3a eabapumvl mena (COOCMEEHHOe CNUH-
CHuUHOB0€ 8paujerue), byoem npoooaAHCAms SMO OBUINCEHUE 8EUHO Oe3
BHewiHell no0oepicKu, eciu opyeue QusuyecKue mend uiu cpedd He
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oxaxcym conpomuenenus amomy ogudiceruio. Ceob00noe spawyenue,
mena, packpyueHHo2o GOKpy2 Ocu, 8bixodswel 3a 2abapumvl meud,
O6yoem npododicams 3Mo CRUH-0pOUMAIbLHOEe Oobpaujerue BeyHo 6
coomeemcmeuu ¢ 3akonamu Kennepa, eciu opyeue gusuueckue mena
U cpeda He OKAdNCYym CONPOMUGLEHUS dMOMY Osudxcenuro. Takoe
ogudicenUe eCmb 0BUNCEHUE N0 UHEPYUU, U UHO20 0BUMCEHUs NO UHeD-
Yuu He cyujecmsyemy.

CoOCTBEHHO, HHMYEro YIWBUTEILHOTO HET. 3aKOH COXpaHCHUS
MOMEHTa WMITyJIbCa TPOBEPEH MHOTOBEKOBOW IMPAKTHKOW. 3aKOHBI
Kemnnepa — 3To TOT k€ 3aKOH COXpaHEHUsI MOMEHTa MMIyJbca. Boc-
MIPUHUMANTE CKa3aHHOE CIIOKOWHO, 0€3 HCTEepUKH, HIKE BCE Oymer
000CHOBaHO, B TOM YHCIIE JIOKa3aHO HKCIEPUMEHTAIBHO, IKCIEepH-
MEHTBI TPEJCIbHO IPOCTHI, MPHU KEITAHUU CMOXKETE MOBTOPUTH HX
CaMOCTOSITEIHHO.

B 10 e BpeMs U3 TaKoro ONpeAeiIcHUs HHEPIMH, OYCBHUIHO, YTO
JBWKCHUE 110 WHEPIUU (BpallleHUE) HE MOXET UMETh CIEIOB, TYT Y
MPUPOJIEI HET OTXOJIOB, a CIENOBATEILHO, U PAcX0J0B TOoxke HeT. Ho
WHEPLHUA-TO ecTh. Kak MoxeT ObITh Takoe? OcTaércs OTHO — pPacxo-
IIbI, ¥ PACXOJIbl HEMAJIbIe, MHBECTHUIIMH B CO3/]aHUC SBJICHUS WHEPIIUU
ObUTH CIETaHBl 3apaHee, 3TO UCXOAHBIN TII00aTBHBINA pecypc, TO eCTh
SIBIICHUE WHEPIINH SBIISIETCS IIPEIyCTaHOBICHHBIM.

3HAYNT, ¥ UHEPIUS HE €CTh UCTHHHAS ((hyHIaMEHTAbHAS) CYIII-
HOCTb, pa3 €€ MOXHO YCTaHOBUTh, a 3HAYUT, U U3MCHUTh. McTHHHAs
CYIIHOCTh WHEpIHU — Tenenopraius. B paszmene «Meradusuka rpa-
BHUTAIIUM» MBI U 710 He€ moOepéMcs, a MoKa JuIsl JIFoJIeH, CIOCOOHBIX
MOHMMATh BCE ¢ HaMEKa, CliejaeM TOHKUH HaMEK Ha MPUYHUHY H Me-
xaHn3M uHepiud. CTOPOHHUKY TEIHOICHTPUIECKOH CHUCTEMBI SICHO,
4TO 000N (hparMeHT BelecTBa 3eMIIH, Oaroaps BpalleHUo 3eMIIn
BOKPYT CBOEH OCH, BpallaeTcs BOKPYT IEHTpa 3eMJIH, a B CBS3U C
BpamieHueM 3emun BOKpyr CojHIIa — BpamiaeTcs W BOKPYT IIEHTpa
ComnHia. YT70BBIe CKOPOCTH 3TUX BpallleHHI HEBENWKH, HO Paguyc-
BEKTOPBI OTPOMHBI — THICSIYM KUJIOMETPOB U JIECATKH MIIIHOHOB KH-
JIOMETPOB COOTBETCTBEHHO. BoT BaM m mpupoaa uraepruu! Pazse BbI
MOXKE€T€ CBOMMH YCWIMSIMA BHECTH 3aMETHOE HW3MEHEHHE B YiKe
vMerolieecss 3Ha4eHne MOMEHTa MMITyJIbca Jlaxke HeOompIoro ¢par-
MeHTa BenlectBa 3emn? Kak mokas3piBaeT MpaKTHKA, JJIsS BHIBOJIA HE-
0OJIBIINX KOCMUYECKHX amlapaToB HA OPOUTY — YBCIMUCHUS 3HAUC-
HUSl MOMEHTa UMITYJIbCa anmnapara Ha 5% OT MMEFOIIEerocst — He0OXOu-
MBI THICSIYM TOHH TE€NTHIIA U OKUCITATENS !
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[ToaTomy Ten0, eciu MOCMOTPETH Ha HETO CO CTOPOHBI 3BE3, ITPO-
JOJDKAET JBUTATHCS, IO CYTH, TIOYTH TaK XKe, KaK JBUTAJIOCH A0 BaIlNX
MaHUTYJSAIMA ¢ HUM. [loHATHO, YTO TpoIlecC COOCTBEHHOTO M OpOH-
TaJEHOTO BpaIlleHHsI BO3HUK HE caM co0O0M, a Oyaroapsi HEKOMY BOJIC-
BOMY HadaJly — HEMPEOAOIMMOM CHJIE OOCTOSTEIBECTB, OKA3aBIICHCS
CIOCOOHOM CKOHIIGHTPHPOBATH OTPOMHEIE PECYPCHI B HY’)KHOE BpeMs U
B HY’)KHOM MECTE U BJIOXKHThH UX B PEAIU3AIINI0 JAHHOTO Iporiecca. Mbl
K paCCMOTPEHHMIO 3TOTO eImI¢ BepHEMCSI B pazaene «MeTadu3nka rpaBu-
TauuM». A TIOKa 3allOMHUTE, HEONPeOeléHHOCMb HelmpaIu3yemcs
(napanuzyemcst) u3ObIMOYHOCMBIO, 3AKOHOMEPHOCHb 0becneuu8aemcs
sanpeodenbHol u30bimoyHocmuio. TakoBa JIOTUCTUKA TIPUPOABI U MeXa-
HU3Ma JIF000H MPUPOIHON CUMMETPHH U (WJIH) 3aKOHOMEPHOCTH.

HNMeHHO 3aKOH COXpaHEHWs MOMEHTa WMITyJIhca OOecredrnBaeT
YCTOWYMBOCTh MAaTE€PHAIBHBIX CTPYKTYP Ha BCEX YPOBHSX MAaTEpHH.
Bens cuHTE3 BO3MOXKEH, €Clid €CTh (DaKTOp, KOTOPBIA HUTOXHUT TPO-
mecc craHoBieHus. TakuMm ¢akTopoM B TMPHUPOIE SABISETCS 3aKOH
COXpaHEHHUsI MOMEHTa MMITyJibca. Ha BpameHun MmopsaoK IepiKUTCs
KaK Ha CKalle, HCU3MEHHO M BEYHO, 0O €ro MOJUICPKUBAIOT KOJIOC-
CaJIbHBIe, HO HEBUAMMBIE KOJMYECTBA aKKyMYJIHPOBAHHOTO B BeIlle-
CTBEHHBIX CTPYKTypax BpaIIaTeIbHOTO JBIDKEHUS, KOJHMYECTBA
JBYOKCHUS, U3MEPSEMOT0 B «METarurax» HalluX €IUHHUI] U3MEPCHUS
YTII0BOT'O MOMEHTA.

B memsx 3akperuieHus MOHUMAaHHS BBIIECKa3aHHOTO TPEICTaB-
nseTcs yMecTHOM ananorus. IlpexcraBpTe cebe CTpyro BOXBI, ObIO-
IIyl0 IMoj OOJIBIIUM HamopoM W3 Opanjicmoiita. CMOXETe U BB
CBOVIMH CHJIAMHU 3aMETHO M3MCHHTH HAINPABJICHUE JIBHXKEHUS HEKOTO-
poit 9acTH BOABI CTPyH?

Jlyis mOHMMaHUs W31aragMoro jajee HeoOXOAUMO MMETh 0a30-
BBIE TPEACTaBJICHHUS O BpaIIaTeIbHOM JABIDKEHHH. Jlemo B TOM, 4TO
BpallaTelbHOE JIBIKCHUE B IIKOJIE M B BY3aX M3y4yacTcsl Kak Obl MH-
MoxoaoM. Tam Bc€ GoJbIlie HANETarOT Ha SKBHBAJIEHTHOCTH «ITOKOS
(oTHOCHTENBHO ce0s camMoro) W TMPSMOJMHEHHOTO M PaBHOMEPHOTO
nBOKeHHUs. Ha camom ke Jenie B MpUPOJAE HE CYIIECTBYET HHU «IIO-
KOsI», HU TIPSIMOJIMHEWHOTO M PAaBHOMEPHOTO ABIDKEHUS, HO J000e
BEIIIECTBEHHOE OOpa3oBaHUE (TEI0) HAXOAUTCS BO BpamieHuu. He
YAMBHUTEIBHO, YTO MOCIIE TAKOT'O 00OJIBAHUBAHUS JTAXKE BBHITYCKHUKU
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JONTONPYAHEHCKOTO (hM3TEXa BEPAT B PEalIbHOE CYIIIECTBOBAHUE IICH-
TPOOEXHBIX CHJI M Hekux cwi Kopmonmca y paBHOMEpHO Bpaliaro-
uieics 3emiu.

Te, xT0 (M3HMKH BpamaTelLHOTO JABMKCHUS HE 3HAI-HE 3HAN, a
MMOTOM BOOOIIE 3a0bLT, MOTYT €€ «BCIIOMHUTbHY, 3arJisiHYB B [4], yueO-
HUK J3KcnepuMmeHTanbHOM (usukm P.B. ITlons «Mexanuka...». Ilo
KpaiiHeil Mepe, CTOUT y3HaTh, YTO TAKO€ MOMEHT MHEPIHH, YTO TaKOe
MOMEHT CHJIBI, YTO TAKO€ MOMEHT UMIyJbca. Bbl He HaliéTe yHUBEp-
CaJIBHOM (hOPMYIIBI, TIOKA3bIBAOIIEH, KaK MMPOU3BOIAUTCS OOMEH yTII0-
BBIM MOMEHTOM Iipu B3aumojeiicteum Ten. Crnenys HwioToHy, Bee
OTEPUPYIOT KOJUYECTBOM JABIXKCHUS, MPEACIbHO PEeAyLUPOBAHHOU
XapaKTEPUCTUKON JBIDKEHUS, MPUMEHUMOHN JUIIG JUIS PEIICHUS 3a-
Jlad IBHOKEHMs a0CTPaKTHBIX MaTepUaNIbHBIX ToueK. K cBeleHMIo Jto-
OuTeNel COBpEMEHHBIX TEOPHii: B OOIIEeH GopMe NBHKEHUS TIPOCTO-
T'O BOJYKA MPEACTABISIFOT PSJ CAMBIX TPYTHBIX 3aj7[ad BCEH MEXaHUKH.
Jlaxxe ¢ odYeHb OONBIIMM MATEMATHYCCKHM allliapaToM JOCTHUTaoT
JUIIb TPUOJIMKESHHBIX PEUICHHA.

ITonbITKM OOBSICHUTH TPABUTAIMI0 HA YPOBHE IPEICTaBICHUN
COBpEMEHHOW (DM3MKH TMPUBOMIAT K HEOJAHO3HAYHBIM BBIBOIAM, IPO-
THBOPEYMBBIM TEOPETHUECKUM pE3yibTaTaM, CBHUAETEIbCTBYIOIINM
HE O HEIOCTATOYHOCTH €€ IKCIIEPUMEHTAIIBHOTO 000CHOBaHUS, a 00
OTCYTCTBUM TIOHMMAHHsI OCHOBOIIOJATAIOIIET0 MPUHIUNA JEHCTBUS
TpaBUTAIH — TTIABHOTO KPUTEPHsI 0TOOPA, TOIB3YsICh KOTOPHIM MOXK-
HO MPOQUILTPOBATH IMITUPUIECCKUN M MaTepuall ¥ MHOTOUYHCIICHHBIC
TEOPETUYECKUE CIEKYIANUU. TakuM KpUTEPUEM MOMKET OBITh TOJBKO
pealibHas «IIPaKTUKA CO3JIaHMsI TPABUTAIUNY, HHOE — OyTadopusl.

Hayunsiit MmeTom moka3an cBoé Oeccuiiie mepes] TaWHON TpaBu-
Tallid, U Mbl MPUMEHUM K PAaCCMOTPEHHIO TPAaBHUTAIIMHM XOJOHBIN
WHXCHEPHBIA CHCTEMOTEXHUYCCKUI MOJXO, PABHOAYIIHBIA K Mare-
MaTH4eckuM (QoKycaM, TIPeANOYUTAIONNI Ha BCE CMOTPETh MPAKTH-
YECKH, HE B TUCKypce (DOPMaNBHON JIOTHKH, & C TIO3UIHA KOHKPETHOM
nmoructuku. [loueMy wHepIus mpeasiaraeTcss Ha POJIb TpaBUTAIMH?
[Toromy, uTO OBMKEHHE 1O MHEPIUU HE TPeOyeT MOCTOSHHOTO TpH-
BIIEYEHHUSI PECYpCOB, TOJIBKO OHO, OIHAXIbl YCTAHOBJICHHOE, MOXKET
JUINThCA OECKOHEYHO 0e3 BHELTHET'O PECYPCHOTO 00ecieueHHsI.

C KaKkoi TOYHOCTBHIO CHICTEMOTEXHHUYECKHUM ITOIXOJ, OIUPAIOIIIHIA-
Csl Ha JIOTUCTHKY, MPEACTaBIsIET paccMaTpuBaeMoe siBrerne? C mocra-
TOYHOM TOYHOCTHIO, C TOYHOCTHIO /IO UCTHUHBIL.
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TouHocTh — meno ToOHKOE. B skcnepuMeHTanbHON Hayke, Qusn-
K€, XMMUU BCETJ]a MPUHSITh TOBOPUTH O HEKOM MPHUOIMKEHUH, 00IIIe-
MIPUHSATOM JOITyCKE, U 3TO 00bIYHAs ucTtopud. M mpudmHa 3TOTO Mpo-
cta. Tak Ha3bpIBacMbIE 3aKOHBI MPHUPOJLI BEPHBI TOJIBKO IO OTHOIIIC-
HUIO K HJICATEHBIM TeJIaM U UJICAEHBIM YCIOBHUSAM, KOTOPBIX B DMITH-
pudeckoM Mupe He ObiBaer; modToMmy [lexkaprt, yCTaHOBWB, YTO TIPS-
MOJIMHEHHOE BIKEHHE B MaTEMaTHUYECKOM CMBICTIE SIBIISIETCS CaMBIM
MPOCTBIM, OOBSIBIISCT, YTO PEATBHO B MPHUPOJIE MPSIMOTUHEHHBIX JBH-
JKeHU He mnpoucxoauT. [anmwieil B CBOMX TpyAax HEOJHOKPATHO
MOTYEPKHUBAJ, YTO AMIIMPUIECKHE SBIEHHS, KaK MMPaBUIO, MPOTHBO-
pedar 3aKoHaM MEXaHHKH, & OTHIOJIb HE COTJIACYIOTCS C HUMU.

K BpamarensHOMY JBWXCHUIO B JPEBHUE BpEMEHA MPOSIBIISIICS
OoxpmIoil mHTEpec. Bce MATh APEeBHUX MEXaHU3MOB OCHOBaHBI Ha
CBOMCTBaxX BpalaTeNbHOrO JBWKeHHs. OCHOBHBIC MAIIWHBI, paccMar-
pHUBaeMbIe TPEBHUMH aBTOpaMH, HauWHas ¢ ApXUMENa, CYTh: vectis —
peraar, axis in peritrochio — BOpoT, trochlea seu polispastus — OJOK,
cochlea — BuHT, cuneus — kiuH. OyHKIIMOHUPOBAHUE YKA3aHHBIX Ma-
LIIMH UAET TOJbKO NMPH Y4acTHM 3eMuin (ApXUMel: JaiTe MHE TO4-
Ky ONOpBI...) — YYacTHH Tejla ¢ OTPOMHBIM MOMEHTOM HMITYJIbCA.
HampammBaeTcst BBIBOJ, YTO yKa3aHHBIE MEXAaHU3MBI — 3TO HEYTO TO-
No0OHOEe CpeAcTBaM AOCTyNa K MPOAYKLIUH 3JIEKTPOCTAaHLUWH, THIIA
AIIEKTPUYECKO apMaTypbl (BBIKIIOYATENH, PO3ETKH); MOCPEICTBOM
K€ YKa3aHHBIX MEXaHW3MOB MBI MOJIy9aeM JOCTYIl K OTPOMHOMY pe-
CypCy BpallleHHs, aKKyMyJIHPOBAHHOMY B BEIIECTBE BpallaroIieics
3emin. OOpa3HO TOBOPS, MEXaHW3MBI JIMIIL PEATU3YIOT JOCTYH B
«3aKpoMa POAHMHBD) — PECypCy BpallleHHUs, aKKyMYJIHPOBAaHHOMY B
BEIIIECTBE HAICH POMHOM IUIaHETHl 3eMils. AHAIOTUYHO, HAI MO3T —
3TO TOKE CBOEOOpas3Has apMarypa Ui JOCTyTa K 3TPeropy, HO O J0C-
TyIIE K 3Tperopy BepHEMCs B TiaBe «Metadusuka rpaBUTaun.

Ho Mb1 %uBEM B WHBIE BpeMeHa, TEMeph PacCyKASHHS MO MPHH-
MIaM ABIDKEHUS MOYTH BCerna 3aBepmiarcs (paszoif tuma: «/o cux
MOp paccMaTpUBAIIM TOJBKO MOCTYMATEIbHOE OBIKEHHE, HO BCE CKa-
3aHHOE O MOCTYNAaTEeILHOM IBM)KCHUH B IOJIHOW Mepe OTHOCHUTCA H K
BpallaTeIbHOMY JBHKEHHIO, €CTECTBEHHO C YY4E€TOM OCOOEHHOCTEM,
MPUCYIIUX TOJILKO BpalieHuto». W nanpiie HU CioBa. XOTs MOHSATHO,
B HAIlIEM MEpE JII000¢ JBIKEHHUE SBISCTCS BpaIlaTeIbHBIM WA KOM-
OuHarueit (cOOpKoit) BpalmatenbHBIX ABIKCHHH [5]. B ToMm dmcne u
MOCTYNaTeIHHOE IBIKESHHE.
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[Ipexne yeM mepeiiT K HATYPHBIM 3KCIEPUMEHTAM, TPOBEAEM
MBICIICHHBIN SKCIEPUMEHT. MBI y)Ke 3HaeM, WIH, KaK JIIOOWI MOBTO-
psATh HproTOH, «100 HUKTO HE COMHEBAETCA», YTO JJISI MPOIOIIKECHHUS
BpallleHUs] PaCKPYYCHHOTO BEIIECTBEHHOTO Iapa (B MPUHIUIE Teia
mo0oi (opMbl) HE TpeOyeTcss BHEIIHEH MOMJICPIKKU, TOCTATOYHO
TOJIBKO OTCYTCTBHISI TPOTHBOIEHCTBHA 3TOMY BpalleHWIO. DTO YT-
Bep)KJIeHHEe OOBIYHO BOCIIPHHHMAETCS JIETKO, ©0€3 COMpOTHUBICHUS,
BCE K€ 3HAIOT, YTO 3eMJII BPAIACTCsI BOKPYT CBOEH OCH YK€ MUII-
nuapasl Jet, Aa 1 CoNHIE TOXEe — HUKTO K€ MX He «IOJKpPYy4IHBa-
e™»? A BOT NPEACTaBUTH, YTO U OPOWTAILHOE BpaIleHHE HE HYyXIa-
€TCs B TOJICPIKKE KaKOW-JIMOO CHUIBI, HCXOJSIICH OT LEHTPATHLHOTO
Tena, 00pa30BaHHOMY YEJIOBEKY TPYIAHO. XOTs, Ka3ajaoch ObI, 9YTO
TyT TpyxHOro? Bo3bMéEM KObIO (TOp, OyOIMK), ¥ KOTOPOTO B IIEH-
Tpe HUKAKOro Tejia HET, CIUIOIIHAS JIbIpKa (OTBEPCTHUE), PACKPYTHM
€ro OTHOCHTENBHO IICHTPa, OTCOCIAWHUM OT PaCKpPYYHBAIOIIETO YCT-
pO¥CTBa W BBITYCTHM B CBOOOMHBIN TMOJET B KOCMHYECKOM IIPO-
ctpancTtBe. Ham top Oyner u ganbine 70 OECKOHEYHOCTH BpAIIaThCs
BOKPYT' JBIPKUA. AKKYypaTHO pa3pekeM TOp JIy4oM Jiaepa Ha He-
CKOJIBKO YacTell — KyCKU TOpa OTHIOJIb HE Pa3JeTSTCS B Pa3HBIC CTO-
POHBI, 3TO O3Ha4yaJl0 OBl HApYIICHWE 3aKOHAa COXPAHEHUS MOMEHTa
HMMITYJIbCa, CaMOIPOU3BOJIbHBIH OSCIPUYMHHEIN €ro pOCT, CO3JaHHe
IBWOKCHUS W3 Hudero. Kak JBUrainch 4actu Topa IO Kpyry, Tak U
OyayT TpOAOKaTh 3TO JABIWXKEHHE. MOXXeM yHaluTh  OOJBIIYIO
9acTh OOpE3KOB (XOTh Bce, Kpome omHoro). OcraBmmecs B oOpase
TOpa KyCcKM OyIQyT HIBHUTaTthcs MO TOW ke opOute. He Bepurca? A
BCIIOMHHTE O CTBIKOBKE M PAaCCTHIKOBKE KOCMHYECKHX allapaTroB Ha
opOuTE: TOCJIEe ATHX OIeparuii OpOWUTHI y HUX HE MEHSIOTCS (70
BKJIFOUCHUS JIBUTATEIICH).

Bor emé cnmydaii u3 mpaktuku ocBoeHHsT kKocMmoca. Korma KC
«Kaccuan» ObuTM 3apUKCHPOBAHBI BCIUIECKH PAAHOU3IYYCHHUS OT
kosienr CarypHa, TO JOIr0 HE MOTJM TMOHATh MX HPOUCXOXKICHHE.
OpHako MOTOM BBISICHWJIOCH, YTO HM3AIOTCS OHU B TOT MOMEHT, KO-
I/1a TI0 YaCTHIaM KOJel yJaapsAeT MPOUIUBAIOIINNA KOJbIla METEOPHT,
a YaCTHUIIBI KOJIEI], KaK MPHUBSI3aHHBIC HA «PE3UHKE», BO3BPAIIAIOTCS
B IUIOCKOCTH 3kBaTopa! IloHSITHO, 4TO AeN0 TYT He B MudHye-
CKOM MNPUTS:KEHHWH YaCTHIl K MJOCKOCTH KOJbLA, 2 B COXpaHe-
HHUH yTJIOBOTO MOMEHTA. Y Iap METEOpUTa 110 YaCTHIIC KOJIbIIa BHO-
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CUT OTHOCHTEIHHO MaJylo MPUOABKY K MMEIOIIEMYCs y He€ MOMEH-
Ty UMITYJIbCa, BOT YacTHIIAa M BO3BpAIAE€TCs HA CBOIO OpOWTY, Ompe-
NENIEHHYI0 €€ HAIWYHBIM YIJIOBBIM MOMEHTOM. TOuYHee, B JaHHOM
cllyd4ae TIOJIYYCHHBI B pe3ylbTaTe ylapa BEKTOP BpallaTeIbHOTO
MOMEHTa TEpPHNEHANKYIIPEH K HaANpaBIeHHUIO YK€ HMEIOIIErocs y
Teja BpaIIaTeIbHOTO MMITYJIbca. [[03TOMY BeauunHa BpalaTeaIbHOTO
HMMITYJIbCa OCTACTCS HEM3MEHHOW, U3MEHSETCS TOJIBKO €ro HarpasJie-
Hue. BpamaTtenbHblii MOMEHT, NEPHNEHIUKYJISPHBIA K OCH Bpaila-
TEJIHHOT'O MMITYJIbCA, BBI3BIBACT MPELECCHOHHOE JIBIDKEHUE OCH Bpa-
maTeapHoro ummyiabca. OCh BpalaTeIbHOTO UMIYJIbCA YK€ HE OC-
TaeTcs OOJNbINe HEMOABMKHOW B mpocTpaHcTBe. OHA, CO CBOEH CTO-
POHBI, HAYMHACT OIMMKCHIBATH HEMOBIKHBIA B MPOCTPAHCTBE KOHYC
mpeleccud. A TPOSBICHUE MpPELeccud Oe3bIHEPLUUOHHO: HcYe3aeT
BpallaTeIbHbIII MOMEHT — HCYe3aeT | mpereccud. JJIMTenbHOCTh Ke
yaapa (MOMEHTa CHJIBI) Maa.

B monstusx cucremHOro aHanmza TyT HaOmromaercss 3ddext
camoopranm3anui. 60 cMBICT caMOOpraHHU3alMd COCTOUT B CaMo-
COXPaHCHUU, B BO3BpPATE OT JIOOBIX MCKYCCTBCHHBIX OTKJIOHCHHHA K
MIPOCKTHBIM (COOCTBEHHBIM) 3HadeHHMsIM. CaMOOpraHm3aiis — 3TO
BO3BpaT W3 NPUHYIUTEIBHOTO COCTOSHUSI B COCTOSIHUE €CTECTBCH-
HOE, BO3BpaT K COOCTBEHHBIM 3HaueHUsM. CamMoOpraHu3aIis CMOT-
pHUTCS CHHTE30M, a CHHTE3 BO3MOXKEH, €CIIH €CTh (haKTOp, KOTOPBIN
WUTOXKHT TIPOIECC CTAHOBICHUA. BoT mpupomHbil hakTop — coxpane-
HUE MOMEHTa UMIYJIhCa — U €CTh TOT EAMHCTBEHHBINA (DAaKTOpP, KOTO-
pBIi HUBEIHPYET HCKYCCTBEHHBIE OTKJIOHEHHS, WTOXHUT TIpoIecc
CTaHOBJIEHHS, OOEecCHeurnBaeT CTAaOMIBHOCTh BEUIECTBEHHBIX CTPYK-
Typ. Ecinu cuHTe3 BO3MOXEH, TO CYIIECTBYET U MEXaHHU3M CHHTE3a,
U 9TOT MEXAaHHU3M CHUHTE3a COXPAaHsIEeT CBOE NEUCTBHE U MO 3aBepIlie-
HUIO TIpOIlecca CHHTE3a, B (JOpME PENpPEecCHpPOBAaHUSA OTKIOHEHHH.
N60 cuna (MOMEHT CWIIBI) 3/1eCh — HE MPUYMHA JBIDKCHUS, 2 TOJIHKO
OTPaHUYUTEh BO3MOXKHBIX JIBIDKEHUH. IMEHHO 3TO 0OCTOSTEIBCTBO
obecrieynBaeT COXpaHCHHE COOCTBEHHBIX 3HAYCHUH OOBEKTA.

OTHM 00CTOSTENECTBOM (Ha OOHYC) BCKPBHIBACTCS TalfHA SBIICHUS
HMHEPLUK — MEepBOro 3akoHa [ anunes-HproToHa B Hamiel Gpopmysiu-
poBke. /la u BTOpOro u Tperbero Toxe. Bee Tpu 3aKoHa CBEPTHIBAIOT-
Cs B OOWH — B YTOUYHEHHBIN HaMU 3aKOH WHepIuu I amuies, odpeme-
HEHHBIM COXpaHEHUEM YTJIOBOTO MOMEHTA.
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Takoe CBOMCTBO BellecTBa, KaK Macca, HUKAK HE MpOSIBISIECTCS B
CBOOOJHOM (MHEPUHOHHOM) IBM)KEHUH. TO €CTh MPOSBICHUS MacChl
HET HE TOJBKO Y «IOKOSIIETOCS» SHHINTEHHOBCKOTO (hOTOHA, HO H,
MOCKOJIBKY TIOKOSI BOOOIIE HET, y JII0OOr0 MHEPLUUOHHO CIIEAYIOIIETO
1o cBOEi opOuTE BenecTBEHHOTO 00pa3zoBanHusi. CBOWCTBO BEIIECTBA,
Ha3piBaeMoe Maccoit, npossisiercss TOJIBKO B ycinoBusx ymapHOTO
KOHTaKTa, MPUBOMSIIIETO K W3MEHEHHIO OpOuT. M3menenune opOuT
(poKyCHBIX PacCTOSHHM, YIJIOBBIX CKOPOCTEH) — MHIMKATOP 3TOTO
n3meHenus. Ho, BpIOpaB MHAMKATOP M3MEHEHHS, HEOOXOANMO HAUTH
(bakTOpBI, BIUSIOMINE HA 3TO N3MEHEHHE.

B kadectBe Takoro dakropa Macca HempuemiieMa. [TockompKy
XapakTep W3MEHEHWH TYT ONpeAeNseTCs] HE TONBKO YIJIOM, IMOJA KO-
TOPBIM «BCTPETWJIMCH» CIICAYIOIIME IO CBOMM OpOMTaM Tena, He
TOJIBKO KOJIMYECTBOM BEIIECTBA B TEJIaX, HO M €r0 MPOCTPAaHCTBEH-
HBIM paclipe/le]IeHneM, WHTEHCHUBHOCTHIO COOCTBEHHOT'O CIIMH-
CIMHOBOT'O BpAallleHWs Tel W 3HAYEHHWEM TaHICHLUHUaJIbHBIX CKOPO-
CTeH Ten B TOYKE CTOJKHOBEHHA W T.A. Macca MpUMEHHMa Ha YpOB-
HE MaTepHalIbHBIX TOYEK, KOTOphIE HE MOTYT Bpamarbes. [loaTomy o
Macce CTOUT 3a0bITh, U ONEPHUPOBATH MOMEHTOM HHEpUMHU Tena. Ec-
JU Maccy OIPENeNsIoT CTaTUYeCKH, 1O PACTSDKEHUIO TPYKUHBI
(kcTaTH, TMOYEMy BBI CUHTAETe, YTO PACTKEHHE NPYKUHBI PaBHO
Macce?), TO BEJIMYMHY MOMEHTa HHEPLUHW Tejda OTHOCHUTEIbHO Ka-
KOH-TMOO €ro OCH BpalleHHUs OMPEAESIOT JUHAMHYECKH, METOIOM
KPYTHIILHBIX KoJieOaHuii. [IOHATHO, B OTJIMYHE OT MAacChl, ¥ TeJa HET
KaKoro-1u00 OJHOTO 3HAYEHHUS MOMEHTa MHEPLUH — OTHOCHUTEIHHO
Pa3HBIX OCed BpaleHHs Y OJHOTO M TOTO )K€ Tela 3HaYSHHS] MOMEH-
Ta MHEPIMU OYyAYT pasHBIMH. A oceil, OTHOCUTENFHO KOTOPBIX MOX-
HO KPYTHTHb Tello, OECKOHEYHOE MHOXKeCcTBO. PazymeeTcs, HYXHO
paccMaTpuBaTh M CIy4daW BpAIICHHUS TET BOKPYT OCEH, BBIXOJISAIINX
3a rabapuThl Tena. B oTinune oT Macchl, 3TaloHa MOMEHTa HHEPLUHU
HET — 3aJa4a JUIsi METPOJIOrOB Ha OyayIiee.

W3menenne opOUT Ten mociie MX yIapHOTO KOHTAKTa OMperens-
eTcsl mepepacuperesieHieM MOMEHTa MMITYJIbca TP ero oOIeM co-
xpaHeHnd. OOIIEro MareMaTu4ecKoro pelIeHus] 3TOH 3a/aud He Cy-
mectByeT. [loaToMy HH B OZHOM y4eOHHMKE HE MPUBOIUTCA (popMym
UIS pacu€Ta TepepacipeneleHnss MOMEHTOB HMIIYJIbCa y Bpallaro-
LIMXCSI TEJ IPU UX CTOJIKHOBEHHUH B PE3yJIbTATE MEpeceueHus OpOuT.
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Bcmomunast 0o macce, clieyeT OTMETUTh PaclpOCTPaHEHHOE 3a-
OJy’)kKIeHHEe O SKOOBI CBOOOIHOM BpAalllCHHH Tela BOKPYT HEKOETO
neHTpa macc. Het Takoro BpamieHwusl, ITOCKOJIEKY B CBOOOJTHOM JIBH-
KCHUHM HET TIPOSIBIICHUS TAKOTO CBOMCTBA, KaKk Macca, a 3HAYHT, W
MPOSIBIIEHUS €€ [IEHTpa. A BOT O LIEHTPE WHEPLIUHU B CBSI3U C BIMSIHAEM
MOMCHTA WHEPIIMU Ha XapaKTep BpallleHus 3a0bIBaTh HE CTOUT.

[Tonararo, Temeps MOHATHO, YTO BMECTO TPEX 3aKOHOB TUHAMHKH
¥ 3aKOHa BCEMHPHOTO TATOTEHHS JOCTATOYHO OJHOTO 3aKOHAa WHEp-
uun [anunes B yrounéHHOM Hamu popMyiarpoBKe, 0OpeMEeHEHHOTO
COXpaHEHHEM YTIIOBOTO MOMEHTa (MOMEHTa MMITylibca). Bc€ B coot-
BETCTBUU C COBPEMEHHBIM MPUHITUIIOM MapKETHHTA «TPH B OTHOM.

Hanmuume y Bcex BemecTBEHHBIX 00pazoBanmii COTHEYHOH cHC-
TEMbl OTPOMHOTO 3HA4YeHHS MOMEHTa WMITyJIhca — 3TO TOT (pakTop,
KOTOpBIN 00eCIieurBaeT HENPEPHIBHYIO PadOTy MeXaHU3Ma JACHCTBUS
HaOII0OAaeMBIX 3aKOHOMEpPHOCTEH. JIIoOoMy TpaMOTHOMY HHXKEHEPY
M3BECTHO: BAXKHEWINEH XapaKTEPUCTHUKON JIF000TO MPOMBIIIIICHHOTO
W3JIeNHs SBISETCS MPEACKa3yeMOCTh €ro MOBeAeHUS (CTaOUIBLHOCTS).
A oHa, CTaOMIBHOCTH, 00ECIIEUMBACTCS, TPEKIE BCETO, M3OBITOTHO-
CThIO. 1'0OBOpS SI3BIKOM CHCTEMOTEXHHMKH (i OyIy 3TO YacTO IMOBTO-
PATH), HEONPEACIEHHOCTh HEUTPATU3YeTCS N30BITOYHOCTHIO, 3aKOHO-
MEpHOCTh OOecIriednBaeTcs 3ampeenbHol n30bITogHoCThIO. [Iprpome
W3HA4YallbHO TPHUCYIIa TeHHWajbHas MPOCTOTa €€ CyTH, abCONIOTHas
PaIMOHANBHOCTh M TaKas )K€ a0COJIOTHAsi SKOHOMUYHOCTh "ujei", u
aKkTyaJieH NMPUHIWI — MHUHUMYM 3aKOHOB M MHUHUMYM TEOPHH IS
OO0BSICHEHHUS TTPUPOTHBIX SIBICHUH.

Bce, mznoxeHHBbIe HAMH BBINIE HAEH, HOCWIM JBPUCTHYECKHUH,
YMO3PUTENbHBIN XapakTep. be3 sKcIepruMeHTaIbHOTO O0OCHOBAaHUS
OHM MOIJIM OBl OKa3aThCsl KaK BEPHBIMHU, TaK W JIOKHBIMH. B riaBe
«Experimentum crucis rpaBHTalUK» MPHUBEICHO HEMAaJO Pa3HBIX
9KCIIEPUMEHTAIBHBIX (DaKTOB, MPOTHBOPEUYAIINX W€ BCEMHUPHOTO
taroreHusi. Ho atoro maio, TpebyeTcst HaTypHOE IKCIEPUMEHTAIILHOS
MOATBEPKJCHHE, YTO JIFOOYI0 COBOKYITHOCTh TEJ, IyTEM COBMECTHOTO
Kpy4YeHUs,, MOXXHO HAJEIUTh CBOMM BHYTPHCHCTEMHBIM CBOHCTBOM
rpaButarui. [1onTBEPIUTH 3TO MOXKHO TOJBKO KOHTPOIHUPYEMBIMH,
HATYpPHBIMU JKCIIEPUMEHTaMU. TOJILKO TaK, MHAYE YBSI3HEM B CIIOPaX.
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3l<cnepu.zneumwzbuoe 00ocHo6aHue llHepl{lll)HHOﬁ cymu zpasumayuu

Hp()'-u-toe IKCcnepumenmaibHoe obocHosanue ecex meopm? umenyemcs HAy4Hbim Memooom

[Tonararo,BbI y’Ke O3HAKOMIIJIMCH C BPalIaTeIbHBIM JIBIKEHUEM
0 y4eOHHKY JKCIEepUMEHTANbHON (us3uku Hemia P.B. 1o [4]-

MHoroe u3 BBIIIECKA3aHHOTO MBI MOXEM JIETKO TMOATBEPAUTH
9KCIEPUMEHTANFHO. YUHThIBas oOellanue He npuberats 0e3 Kpaii-
Hell HeoOXOAMMOCTH K MaTeMaTHKe, OyaeM OIepupoBaTh OOpa3HbI-
MU aHAJIOTHSIMH M TIOHSITHAMH W3, HApUMep, paguoTexHuku. [lpen-
cTaBuM (0003HAYMM) MOMEHT MMITYJIbCA Y IPOU3BOJIBHO BBIOPAHHO-
ro Hamu (parMeHTa BeliecTBa 3eMiid (Tena, MO-CTapoMy), CBSI3aH-
HBI C €ro BpallleHUSMH BOKPYT ImeHTpa 3emuu u IeHTpa ComHia
COOCTBEHHOM COCTABJIAIONICH OOILIEr0 MOMEHTa HMIIyjbca Teja.
Jns pagmomoOuTeeii MOXHO HCIIONB30BaTh TOHATHE HECyIIeH. A
MOMEHT HMITYJIbCa, KOTOPBIM TENy HaBS3bIBACM, PACKPy4HBas €ro
CBOCI0 COOCTBEHHOW PYKOH Ha NpY>KUHKE, OOBSIBUM BBHIHYKACHHON
COCTaBJISIONICH TIAaBHOIO MOMEHTa UMMyJbca. PamuomoOuTenu TyT
MOTYT BCIIOMHHUTEL 00 aMITTUTYTHOM WJIM YaCTOTHOH, a TO M (pa3oBoit
Monymsauu. OpOuTa BpamieHusl Tena, PacKpyduBaeMoro Ha TIpy-
JKUHKE OTHOCUTEJILHO Hallero Tejia, OyneT WMeTh (IO TOHSTHBIM
MpUYUHAM) HE KPYrOBYIO W Ja)xe HE 3JUIMIICOMIAIBHYIO, a Ooee
CIOXKHYIO (GopMy. OTHM BpalleHHEeM (BBIHYXICHHOW COCTaBIISIO-
Iei) MBI HETPEephIBHO H3MEHseM oOlee 3HaYeHHEe MOMEHTa WM-
nyjibca (MPOM3BOOUM MOAYJISLHUIO HECyIIeH), a, KaKk H3BECTHO W3
MEXaHUKU BpalaTeIbHOIO IABUKECHUS, 3TO U3MEHEHHE — U3MCHCHHE
MOMEHTa UMIIYJIbca — IMOPOXKIAET MOMEHT CHJIbI, CHMIITOMAaTHYE-
CKOE TIPOSIBICHHWE KOTOPOTO B IJIOXMX y4YeOHHMKaxX Ha3bIBAIOT IEH-
TpoOEKHON CHIOW. MOMEHT CHJIBI — 3TO MMPOW3BOAHAS IO BPEMEHH OT
MOMEHTa HMITyJIbca. B JaHHOM ciy4yae BapHalid MOMEHTa UMITYJIbCa
OPOSIBIISIIOTCS. B ()OpME CHIOBOTO OILYIIEHUSI TOJIBKO TOTAA, KOTJa Y
BpaIIaroIIerocs: Tejla €CTh peaylbHash BEIIECTBEHHAS CBS3h C 3eMIIEH,
WHAaYe «MOIYJSIHI» BOSHUKHYTH HE MOXET — HET KOHTaKTa, HeT TOY-
KH OTOPHI, HET «HECYIeH», HeT U3MEHEHUSI MOMEHTa uMITyisca. Ho
3TO TpeOyeT HKCIEPUMEHTAIBLHOTO MOATBEPKACHUS. TOIBKO CTPOrHid
(hU3MUYECKU OMBIT SIBIIACTCS PEIIAIONICH WHCTaHIMEH [UTsl JTFOOBIX
(hU3UIECKUX TEOPHil, KAKUMHU OBl YOSTUTEITFHBIMI OHU HE Ka3anch. B
WCTHHHO HAYYHOW TEOPHH CCHUIKA Ha MaTeMaTHKy, KaKk Ha apryMeHT
JI0Ka3aTeNbCTBA, — HEIIPABOMEPHA.
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B nmoarBepkaeHue Haliel KOHUEMUMK IPOBEIEM SKCICPUMEHT B
CTHJIC, WCIOJB30BaHHOM [ ammiieeM mpu JOKa3aTEIhCTBE HE3aBUCH-
MOCTH XapakTepa MajgeHusi Teina oT ero Beca. OH OJHOBPEMEHHO
cOpachiBan ¢ OalllHW OJMHOYHBIC TENa U CBA3KU U3 OJUHOYHBIX TEIl.
OnuHOYHBIC Tella W UX CBI3KHM JIBUTAIUCh CHHXPOHHO W Tajaid Ha
3€MIII0 OTHOBPEMEHHO, YTO MOCIYXKUJIO SICHBIM 3KCIIEPUMEHTAIbHBIM
OTIPOBEP)KCHUEM CTAHIAPTHOW MOJETH ApPHUCTOTENS, HO HE CTaJio
JI0Ka3aTeIbCTBOM MPaBOTHI [ ayiniiesi, He OTBETUBIIIETO Ha BO3PAXKEHUE
NukBusunmu: "KameHb HHUKaK HE MOXKET MPOSBISATH COBEPUICHHO
OIIPIHaKOBOﬁ HAKJIOHHOCTU K BOCIIPpUATHIO HOBOI'0 JIBWXCHUA WU
YBEJIMUECHUIO CKOPOCTH, B TOM Cllydae, KOIrZa OH YK€ JBHUXKETCS C
0O0JIBIIION CKOPOCTHIO MIIM KOT/a OH JIBUKETCS MEJICHHO".

Mpb1 ke cTaHeM HaOJomaTh IMOBEICHUE HEKOH BpallaroIieics
CBSI3KH (3aMKHYTOW CHCTEMBI) BEIIECTBEHHBIX TEJ, NETCKTUPOBAHHOE
OT BJIMAHUA BBIHYKIACHHOI'O FJ'IO63IH)HOFO MOMCHTA HMITyJIbCa (OT-
JIETbHO OT HeCcyllei). MOXHO B3SITh NPYXHHY, TMPUKPENHTh K €€
KOHIIaM [IBa MAaCCHUBHBIX KOMIIAKTHBIX IlIapa, a 3aTeM, 3axBaTUB
OJIHO U3 ATHX TEN PYKOH, PACKPYTUTh 3Ty KOHCTPYKLHUIO (CHCTEMY
BpAIIAIONTUXCS TEJI) U PE3KO OTIYCTUTh €€ B CBOOOIHBIN MOJIET, Kak
MOoKa3aHo Ha puc. 1. Iig neTansHOro aHajin3a NaHHOE JABMXKCHHE
MOKHO CHSATh, HAIIPUMEP, Ha KaMepy COTOBOTO Telie(hoHa.

Brr o0HApyx)UTE, 9TO, KaK TOJHLKO KOHCTPYKITUS YHAET M3 BAIIUX
PYK B CBOOOJIHBIN MOJIET (COCTOSHHE JICBUTUPOBAHUS, KOTJ]a y CBA3KH
HET HU TOYKH OIOPHI, HU TOYKH TOJ[BECa, UHAUE TOBOPS. — OTCYTCTBY-
€T TIOCTOSTHHAS BEIIECTBEHHAs CBS3b C 3eMJIEH), HATSHKEHHE Y TIPYIKH-
HBI HICUE3HET. DTO MOYKHO HE TOJBKO YBUACTH (CHATHh Ha KaMepy), HO U
YCIBIMIATh 10 XapaKTePHOMY KIIANAIOIIEMy 3BYKY COJM3HMBIIHUXCS BUT-
KOB MIPY>XHHBI. T0O €CTh 9KCIIEPUMEHT AOCTYIICH JaXe [T CIEThIX —
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WHBAJIMJIOB TIEPBOM rpynnbl 1o 3peHuto. [IoHATHO, KOT]a HET Bapua-
MY MOMEHTa MMITYJIbCA, HET U MOMEHTA CHJIBL. J[aXke eCcliu «OTKIIO-
YUTH» MPYKUHY OT IIApOB, TO M TOTJa BCE TPH dJIEMEHTa W3 HaIleH
CBSI3KM OyAyT JICTETh JAJIbIIIC HEPa3y4HO, HE Pa3ieTasiCh B KaKue-
b0 «pa3HbIe CTOPOHBI. Hukakoro pazberanus HU IIapoB, HUA TPY-
JKWHBI, HI OT KaKOTo IeHTpa He HaOmomaeTcs. OHU Kak OBI «CKJiee-
HBD) TTOCTOSHCTBOM MOMEHTa HMITYJbca. Pe3ynbTaThl mpecTaBIEeHBI
B BuJeopoinke Ha FOTyGe https://youtu.be/ SEU tUgxpc

Tem, Koro He yOeIuI NPEABIIYIIHHA SKCIIEPUMEHT CO CBSI3KOM Tel
o ["anmmero, mpemaraeTcsi BOCIIONB30BATHCS BPAINAIOIINAMCS BEIPOM
Bosibl HbroToHa, koTopoe TOT BHEC B cBom «Hawana...», mbITasch
000CHOBaTh a0COIOTHOE JBWKEHHE. BOT €ro omnrcanue SKCIepuMeHTa
(«Haugama...», ctp. 34).

Eecan na 11ma80i BEpERES M0 IRECHTE
COCYA B, BpAILad ero, 3akpyTHTE BEPERKY, TOKA 0H4 FE CTAHET CORCEM MEeCTHOH,
BATEM ManoTHWTh COCYH BOIOH W, YiP[EHAR CHEpRA HMECTE © ROJON0 B MOKOE,
REEBANAMM fefcTRHEM gDPYroff CHAM DPEBECTH cocYi BO BPALIEHNE B CTOPORY
PACKPYTHRAHNA BEPERKN, TO cocyA OYieT TpPOIOTHATE EPAINATRCA, NPAIEM 3T0
BpaInenne ﬁFIET NOLIEPHHBATRCA ABCTATONHD 1000 PACKEPYIHEAHHEM REDeREN,
Creppa MoRepIBOCTE BOAL! Oy 1eT OCTABATRCH MIDCHOH, KAK GBLI0 10 IEWKEHHA
COCFJA. JaTeM CoCYl cHION, MOCTeNcHHe IefCTBYWNEn F& BOLY, 3aCTARET
B €€ YUICTRORATH B CRoeM Bpauwennn. [lo Mepe Bospactanms Bpamiemns HOla
GVRET NOCTENEHHD OTCTYDATE OT CEPEIHAR COCYIA W EOIBLIMATLCE D0 KPASIM ero,
{IPHAEMAA BOAIYH <0OPMY NOBEpPXROCTH (A CaM 210 DpoSOBAl JeJaTh).

HyxHO oTmate no/mkHOe BHHMarelbHOCcTM HploTOHa: Boza
BO3BBILIAETCS K KpasM TOJIBKO IIPU PpOCTE YIJIOBOM CKOPOCTH
(Bo3pacTtaHuM BpaieHHs1). MBI k€ B HallleM JKCIIEPHUMEHTE Mepei-
NEM Ha COBPEMEHHYIO «3JIEMEHTHYIO 0a3y»: BMECTO Be€Apa HCIIOJNb-
3yeM IUIACTUKOBYIO OYTBUIKY, HE CTAHEM HEKOHTPOIUPYEMO Kpy-
TUTh HUTH, Kak Hproron m Kapenmumi, a Bocmonb3yeMmcsi 3IEKTpo-
JPeNbl0 C PerylupyeMbiM (KOHTPOJIMPYEMBIM) YHCIOM OOOpOTOB,
YTO M300pakeHO Ha puc. 2.

Coenaem B BepxHei dacTh OyTHUIKM OOJBIIOE OTBEPCTUE IS
CBS3U € aTMOC(Eepoii, a B HIDKHEH 4acTH OYTBUIKH — HECKOJBKO OT-
BEpPCTUIl IJIs1 BBITEKaHUS CTPYH Bonbl. Bbixogum Ha OankoH 9-ro
9Ta)ka, HAIOJHIEM IIOATOTOBJICHHYIO E€MKOCTh IIOAKpAIIEHHOH BO-
JIOW, pacKpy4uuBaeM EMKOCTh BOKPYT BEPTUKAIBHONW OCH 0 BBICOKUX
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000pOTOB 3JIEKTPOAPEIBI0, OTMEYAeM POCT HHTEHCHUBHOCTU CTPYH
WCTEYCHUS BOJIBI B TEMIIE MPUPOCTA YIIOBOH CKOPOCTH M OTIIyCKaeM
pacKpy4eHHyI0 EMKOCTh B CBOOONHBIH MOJET BHU3 C  OalKoHA.
3/1ech, MPU UCIOIB30BAHUM JPEIH, JOCTATOYHO 4YTOOBI B MPOOKY
OBLT BHEJPEH CTEPIKECHb U3 XPYIIKOTO MaTepHaja — KauyHyJ JIPEIbIo B
CTOPOHY, CTEp)KEHb IMepenoMuics, OyThUIKa yIIa B CBOOOIHBINA TO-
nér. Kak Tonpko Bpamraromiasicss OyThUIKA YHAET B CBOOOIHBIN IO-
n€T, BBITCKAHUE CTPYH M3 OYTBUIKW MpeKpatutcs. HeT omopbl — HeT
NaBJICHUS, HET M3MEHEHUS MOMEHTAa HMITYJIbCa, TIOCKOJIBKY YTIIOBas
CKOpPOCTH OOIbIIIE HE MEHSETCs, HET 1 MOMEHTa CHII. DTOT JKCIIEPH-
MEHT, Ha OOHYC, JIOKa3bIBaCT M OTCYTCTBHE JCHCTBUS KaKUX-JINOO
HEHTPOOSKHBIX CHI Yy CcBOOOMHO mamaromieii Ha CONHIIE UM paBHO-
MEpHO BpaIaromieicss BOKpYr cBoed ocm 3emiu. Bor eciam Obl, B
COOTBETCTBHH C INEPBOOBITHBIMH CYCBEPUSMH, BPAINAIONIYIOCS 3eM-
JIIO JIep’Kad KUTHI, KaK Ha CBOEM HOCY JICPIKAT BPAIIAIONIUICT MU
Nenb(GUHBI B akBamapke, TO d(Q(GEKT «IEeHTPOOSIKHON CHITbD» JIETKO
OBLIIO OBI OOHAPYKUTH.

4

A

Puc. 2

[TpousBenénubie OMBITHI JEMOHCTPUPYIOT TOJBKO TO, YTO MIpPEI-
BapUTENFHO PACKPY4YECHHAs CHUCTeMa BEIIECTBEHHBIX Tel (CBS3KA),
OTTIpaBJICHHAS B CBOOOIHBIN TOJIET, HE MMEET TCHACHIIMU K PasiéTy
BXOJSIIUX B €€ COCTAaB TeNl B Pa3HbIE CTOPOHBI, U YTO JJIA STOTO HU-
KaKOW «CHJIBI IPUTSHKSHHUSD» HE HYKHO — TOCTaTOYHO ACHCTBHUSA 3a-
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KOHA COXpaHEHHs YIJIOBOIO MOMEHTa. A 4TO NMpOU30HAET, €M IOo-
MBITaTHCS BBHITAIIWTH W3 BpAIaAIoONIeiics CBSA3KH onHO U3 Ten? byxper
JIM OKa3aHO CONPOTHBJICHUE STON MOMBITKE U OYAET JIU TENO TAHYTh-
cs Haszaj, B CBA3KY? MojkeTe NMpoBECTH KOHTPOIMPYEMBIN dKCIIEpH-
MEHT Ha ce0e, MpeACTaBisisl CBOE TENO KaKk HEKyro CBs3Ky. s Ha-
yajia dKCIIEpUMEHTa HaJeHbT€ KOHBKM W BBIMAWTE HA JIEN, caemnaiite
HECKOJIBKO B3MaxoB BBINPSAMIICHHBIMHM pyKaMH, 3alIOMHUTE OLIyIIe-
HUE CTENeHW Harpy3kd Ha Bamm pyku. Jlamee, packpyTturech Ha
KOHBbKax C MPWKAaTbIMA K TYJIOBHIIY PyKaMH, a 3aTeM PEe3KO BBI-
OpockTe pyKH B CTOPOHBI, Kak MoKa3zaHO Ha puc. 3. KoHTponupyiite
CBOW OIIYIIECHHUS B TMPOIECCE MEPEMEIIEHI PyK OT TYJIOBHIIA BBEPX
Ha ypoBeHb Ijied. besomacHee ckamelika JKykoBckoro, Ho €€ HailTh
TpyJHEE, YEM KOHBKHU.

7 W 1
T
Lo
{i
w 01 ¥y

|

Puc. 3

Brl nonyunTe 9€TKOE OIIyIIeHHEe COMPOTHUBIICHHS 3TOMY IBIKE-
HUIO, TOX0KEeE Ha ACHCTBUE MPUTKEHUS PYK K TYJIOBHUILY. 3alIOMHH-
T€ OILIYUICHWE CTEIIEHH HAarpy3KH Ha Ballld PYKH, OLIyLIeHHE, OYATO
OBl Balll PYKH MPUBSA3aHBI PE3MHOBBIMH JKT'yTaMH K TyioBuiy. [Toka
ITIOMHHTE CBOM OILYILEHUS, BOOPYKHUTECH 3CNIaHAECPOM, COETHHEHHBIM
C MPYXUHHBIMU BECAMH, PACTSIHUTE €0 O AOCTH)KEHUS paHee IMOoJy-
YEHHOTO OLIYIIeHHS, TI0 MOKa3aHMsIM NMPHOopa OLIEHUTE Bally CIO-
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COOHOCTB CO3JIaBaTh «CHUTY TATOTeHUs». Ho KoHTponupyiiTe ceds, He
MepeycepACTBYITE, a TO €IlI€ YroJUTe B YEPHYIO AbIPY HEHAPOKOM, a
MHE MPEABSIBAT OOBHHEHHE. BrpoueM, 3TOT SKCIEPUMEHT HE CIUIII-
KOM yOe/IHTENCH, BCE-TAaKU TYT YEJIOBEK HMEET TOUKY OIOPEHI.

Jlanee mpexncraBiieHa cepusi Ooiiee yOSTUTENBHBIX SKCTICPUMEH-
TOB, JEMOHCTPHUPYIOIIUX CO3JIaHUE T'PaBUTHUPYIOMIMX OOBEKTOB, KC-
MEPUMEHTOB, TPOBEACHHBIX B HOPMAIBHBIX KIMMATHUECKUX YCIIO-
BHAX, Ha YCTAHOBKE, COOpPaHHOW W3 MOAPYYHBIX CpPeACTB. S| MoHM-
Maro, HE BCSIKUH UYENOBEK MOXXET KPYTHUThCS Ha KOHBbKaxX 0e3 prcka
Uit s)ku3HA. W Opocath TsKENbIe BPAIIAIOIIMECs CBS3KU IPEIMETOB
¢ 9-ro sraxa (M BeIIIC) O€3 MPOBEICHUS OPTaHW3AIMOHHBIX MEpO-
MpUSTUN, 00ECIIeYNBAIOININX OE30IaCHOCTh JIIOJCH W TMPHUIIAPKOBAH-
HBIX Yy JIoMa aBTOMOOWJICH, Helb3s. Ha mpoBeneHue 3KCIepUMEHTOB
HE0OXOMMO TIOJIYYHTh MUCHMEHHOE COTJIaCHe BCEX JKMIIBIIOB JIOMa,
nosryuuTh paspenieane B MUC, nonwmmu, obm3apase. Ha BcE Bpems
MPOBEJICHUS 3KCIICPUMEHTOB JIOJDKHO OBITH O0ECIEUEHO MPHUCYTCT-
BHE Opuraapl CKOpPOW MOMOINW, TOXAPHBIX MAIlWH, HApSAA IIOJH-
IIUYU, TPEJCTABUTEICH pAHOHHOW aIMUHHUCTpAIIVH, BKIIOYas MPOKY-
patypy. He 3a0ynpTe 0 mpecce. 30Ha MpOBEJCHHS IKCIIEPUMEHTA 10
BCEMY IEPUMETPY MOJDKHA OBITh OTOpOXKEHA MpemyNpeskIatoNIIMH
3HakamMu «OCTOPOXKHO, TpaBUTAIM», KPACHBIMU (DIaKKaMH, JTOJDK-
HO OBITh BBHICTABJICHO OIICIUICHUE W3 aKTUBHUCTOB alIbTEPHATUBHOM
Hayku. CyeTsl MHOTO, HO TakoBa JKCIepUMEHTaJbHas HayKa, OHa
TpeOyeT >kepTB. DTO BaM HE IICH Ha KCH yMHOXaTh! BcmomuuTe
Puxmana, ma w [amunero, He TpHHSABIIEMY HEOOXOIUMBIX MeEp
6esomacHoctr, CBsAtas MHKBHM3WIMS AOCTaBWIIa HEMAJI0 HETPHT-
HOCTEH, XOTS TaK M HE COXKIJa. A HaIM CICAYIONINE SKCIICPUMEHTBI
MPeAIoaraloT CIOIB30BaHME MPOIECCa TOPEHUSI.

Wrak, HaunMHaeM omMcaHue JAaHHBIX SKCIEPUMEHTOB. 3JIECh JKela-
TEJIEHO 3a0paThCs Ha OOJBINYIO BBICOTY, HAIPUMED Ha BBICOTY JIBAjIIIa-
TOro 3Taxka. B ceryarplii MEIIOK, B KaKUX MPOAAETCS Ha PBIHKE Kap-
TOIKA, B KAYECTBE HAYMHKU TOMECTUTE TSDKEIbIC MPEIMETHI U BCSIYC-
CKYIO BETOIllb, MPOMUTAHHYIO TOproveil >xuakocTeio. Jlamee, Boopy-
JKUBIITUCH 3JICKTPOJIPEIIBI0 M KaMEpPOUW COTOBOTO TenedoHa, CieaynTe
CXeMe PKCIICPUMEHTA, TTOKa3aHHOW Ha puc. 4.
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. L sy
&
Puc. 4

B no3umuu 1 Ha puc. 4 MOKa3aHO UCXOIHOE TTOJIOKEHIE MEIIKa C
HAa4YMHKOMU, IPONIMUTAHHON TOPIOYEH KUIKOCTBIO.

B mozunnu 2 oToOpak€H TOT K€ MEIIOK B MIPOIIECCE €T0 PacKpy-
YHBaHUS TI0 YacOBOU cTpenke apeibro. OOpaTHTe BHUMaHHUE, C POC-
TOM MOMEHTa UMIyNbca (YBEIMYCHUE YTIIOBOW CKOPOCTU BpallleHHS
NP HAJTMYUW TOYKH OTIOPHI) COAEPKIMOE MEIIIKa MPMKUMAETCs K €ro
BHYTPEHHEH MOBEPXHOCTH, PACTSTUBAET €TO.

B mosummm 3 mokasaHO OTAENeHHe PAacKpydYeHHOT'O MEIIKa OT
omops! (TOYKH mojaBeca). Ilopsinok neficTBUil TYT TOT &e, YTO U B DKC-
MEPUMEHTE C TUTACTHKOBOM OYTBUIKOH, HO COJICP)KUMOE BPaIaloNIero-
Csl MEIIKa TMepe] OTIPABKOM B CBOOOJHBIN MONET MOIKUTAETCS, YTO
MOKa3aHO KPACHBIM I[BETOM.

B no3unmu 4 mokazaHo BpalnaTeNbHOE IBMKEHHE COACPKUMO-
ro MeIIKa IOcJe CrOpaHus caMmoro cerdyaroro Memka. HabGmromaem
u (huKcHpyeM Ha KaMmepy: MpenMeThl U3 MEIKa BpaIlaloTcs W jaee
CIEeIyIOT HEepa3IydHO, HE «pasleTaroTCsl B pa3HBIE CTOPOHBD. Bcé
BEPHO, BEJIb MOMEHT UMITYJIbCA HE MEHSETCS, 1 MOMEHTa CHJI, Heo0-
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XOAMMOTO AJIsi M3MEHEHHS MX OpOMT He Bo3HMKaeT. Ho ecim mbl B
MEMIOK TPeIBapUTENHHO TIOJOXKUM JIBa MpPEAMETa, COSIMHEHHBIX
NPYKUHKOW (OJMH M3 MPEIMETOB AOJDKCH OBITh 3HAYUTEIBHO Mac-
CHBHEE, a CXXAaThUe NMPYXHUHKU JOIDKHO OBITH 3a()UKCHPOBAHO TOPIO-
Yell HHTBHIO), TO TIOCJIE TEPETOpaHusl HUTH B TPYKWHKE MEHBIIAN
MpeaMeT BBICKOYHUT 3a Tpelesibl OOIIEro BpallalolIerocsi Maccuba,
CTaHEeT JABWUIaThCS KaK CIYTHHK IO JJUIMITHYECKOHW OpOUTE BOKPYT
Hero. DTo SBJEHHE MOKa3aHO B MO3UIWHU 4 3eN€HBIM IBeTOM. Ho MBI
emé He MoKa3aju COOCTBEHHO IPOSIBICHUE ACHCTBHS Hallel rpaBu-
Tauu. ITO IEMOHCTPUPYET CICAYIOUINIA IKCTIEPUMEHT.

B mosummu 5 mokaszaHo, YTO €cli Cpely PacKpyUeHHBIX HpeamMe-
TOB TIOMECTHTh HETOPIOUYI0 00O0JIOUKY IIapa, COEOUHEHHYIO C 3aIlod-
HEHHBIM C)KaTbIM BO3AYXOM OaJJIOHYHMKOM, TO IIOCIE TEpEeropaHus
OJIOKMpPOBKHM KiaraHa OayioHunka o0osouka mmapa Hamyercs. OKpy-
Xarome e€ nmpeaMeThl He MpocTo o0nemnsT e€, a OyayT B HeE BIUBATH-
csl, CTpeMsICb BEPHYThCSI Ha OPOUTY, OMPENENEHHYI0 MX MOMEHTOM HM-
IMyJIbca B MOMEHT, KOorJa 00oJlouKa Imapa He Oblia HamgyTa. A ecid
NPUMEHUTD arperar ¢ Mpy>KHHKOHU U3 MPEeABIIYILIEero SKCIIEPUMEHTa, TO,
TIPH OTPeIENIEHHOM MTOA00pe YIPYTOCTH MPYKUHBI, PEAMET He OyaeT
JBUTAThCS YK€ HE IO JJUIMITHYCCKON OpOHTe, a M0 OaUTMCTHIECKOM
TPACKTOPUH PYXHET Ha MOBEPXHOCTh HAAYTOr'O IIapa.

Tenepp, ¢ y4€TOM pe3yNbTaTOB HAIMX SKCIEPUMEHTOB, pac-
CMOTPUM peaNH3alui0 KOHCTPYKTHBHOTO TOAXOJa K CO3JaHUIO SIB-
JICHUS TpaBUTAMK B OOJIBIIIOM MaciiTade, BIUIOTH [0 IJIaHETapHOTO
ypoBHS. MeTon HaleTIeHHsI TEJI CBOMCTBOM TPaBUTAIIUU TIPOCT.

Bepém omHOpOHBII BellecTBEHHBIH ap paguyca ¥ ¢ MOMEHTOM
WHEPLWH i, pa30rpeBaeM €ro JI0 Mepexona B KUAKOE COCTOSHHUE, pac-
Kpy4YWBaeM Iap 0 NOJIy4YeHHSI UM MOMEHTa UMIyJIbca, paBHOro M, n
HajJyBaeM €ro Kak MbUIBHBIH IMy3bIph 0 pamuyca R. Ero momeHT
WHEPLIWY BO3PACTET A0 3HadeHus I, yrioBas CKOpOCTh YMEHBIIIHTCS
N0 3HAYEHHS, COOTBETCTBYIONIEIO COXPAaHEHHI0O MOMEHTA HMITYJIbCa
M. «3amopo3uB» 000J0YKy mIapa A0 OTBEPICHHS, MBI TEM CaMbIM
3aKperM YacTHUIIBl BEIIeCTBAa Ha UY)KIIOM Il HUX opOuTe, Ha KOTO-
PYIO OHH «He TocTaBiieHbl». Ho Beap Kaknas gacTuiia 000I0YKH Co-
XpaHWIa MOMEHT KOJIMYECTBA JIBUKCHHS, IMOJYYCHHBIA MPU HCXOJ-
HOM packpyunBanuu! M36aBuThCS OT HEro HEBO3MOXHO. [loaTomy
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mobas JacTuua OOJBIIOro IIapa, OTOPBaHHAS OT JIOOOW TOYKH €ro
TTOBEPXHOCTH (TIOJyYMBIIAs CBOOOMY), OyIeT HANpaBIsATHCS B CTOPO-
Hy LeHTpa mapa (a Kyzaa ke emé?) cama co00il HHEPIHOHHO 10 Op-
oute, onpeneIEHHON HATUYHBIM MOMEHTOM KOJHMYECTBA ABHKCHMS,
10 TaK Ha3bIBA€MOM OaNIMCTUYECKON TPAaeKTOPHH. A peallbHO — IO
CIHpaJd, €clii, pasyMeercs, IpeojojieeT 000I0uKy (T.e. O TOH ke
TPaeKTOpHUH, 10 KOTOPOI OHa OKa3aiach B 000y0uKe My3bIps). MiMeH-
HO U3 «TF000#» TOYKH, BKITIOYAS MOITOC.

Jiis moHMMaHus 3Toro (akra clieJyeT OTMETHTh, HAlPUMep, Y4TO
Bpamaromuiics GUrypuct, cBojis U pasBojs PyKH, MEHSET MOMCHT
WHEPINH Tela |, O1arogapsi COXpaHSHHI0O MOMEHTa KOJTMYECTBa  JBH-
JKEHHsI, MEHSIET YTJIOBYIO CKOPOCTh
BpamieHusi. Ho He Tonmbko Toria,
KOTJla Pa3BOJUT PYKH, HO M KOIJ/a
npucemaetr (A1 HAC ATO BAKHO) H
BBINIPsIMIIsieTcsl. MI3MeHeHne MOMEH-
Ta WHEPLUU Tella U 3]1eCh MPUBOIMT
K HW3MEHEHMIO YIJIOBOM CKOpOCTH
BpalieHusl. BaXHOCTh yKa3aHHOTO
00CTOSITENLCTBA CTOMT B TOM, YTO
OHO TIO3BOJISIET TIEPEUTH OT IIIOCKO-
ro (OOUHOMOMOOHOIO) TI'PaBUTH-
pytoiiero o0beKTa K 0OOBEKTy IIapo-
0o0pasHOMY MM TOPOIOAO0OHOMY,
KaK Ha PUCYHKE.

Ha puc. 5 mokazaHo, Kak ¥ HACKOJIBKO MOXET W3MEHHTH CIIOpT-
CMEH BEJIMYMHY CBOEr0 MOMEHTa MHEPLUHU, MAHEBPUPYS TYJOBUIIEM
W KOHEYHOCTSIMHA. A M3MEHEHHWE MOMEHTa WHEPIUH, IPH COXpaHe-
HUM 3HAYCHHS MOMEHTA HMITyJbCa, BEJET K COOTBETCTBYIOIIEMY
W3MEHEHUIO YIJIOBOH CKOPOCTH BpamlleHus. PHCYHKM B3ATBHl U3
yueonnka ¢m3uku P.B. Ilomsa. «MexaHnka, aKyCTHKa W ydeHHE O
terwtote» (toM 1, ctp. 104), u mox pucyHKkaMu BBl 0OHAPYKUTE OpH-
THHAJIbHBIE HOMEpa PUCYHKOB, HMCIOJb30BaHHBIE B yueOHuke. Jla-
jee, Ha pHUC. 5, MBI BUAMM, YTO YEJOBEK, TOJHKO MO-pa3HOMY KOH-
HNEHTPUPYST YaCTU CBOETO Tella, MOXKET TOYTH Ha MOPSAIO0K W3MEHHThH
CBOM MOMEHT MHEPLIMU U, COOTBETCTBEHHO, YTJIOBYI0 CKOPOCTb.
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Puec. 124. Pue. 125. Puc. 126.
O==12xz- M3, O=8rz-m2 ©=23rz M2,

Puc. 124—126. Momeutbl unHepuMH ue-

JOBEKAQ B pasHbIX Molowenuax. Crped-

KH f0Ka3bBAlOT  Hanpasnenue  oceid
BPAIeHHA.

Puc. 5

A Ha CJIeayromeM JEMOHCTPUPYETCA NPUMCHCHNE BO3MOXKHOCTU
Bapualui MOMCHTA MHCPIUHU, ITPU COXPAaHCHUNU MOMCHTA UMITYJIbCA.

TIpusepoi. a) Ilpsizyn Seaaem caasmo-mopmase. Cierka Hax1o-
HUBLIHCHL Brepel, NO OGoabimell YACTH ¢ MOMHATHIMH PYKaMi, OH C00G-
waer cee spaitarTeasbHet UMnyasc. COOTBETCTRYIO-
uaa och OTMevewa Oemoli ToukoR Ha puc. 138, a.
10 — 0Ch c HauOOALIIMM MOMEHTOM HHEDILHH.
Yraosam CKOPOCTL elle Mana. MomenTom nosixe
npeiryH nopbupaer Teao B norokenue 138, b.
V1 B »TOM nOJMOXEHMW OTMedenHad OCb OCTaercd
OCbI0 ¢ HauboabuLiM MOMEHTOM UHEDIIHH, HO CaM
3TOT MOMEHT pasa B Tpu yMedbwaercd. Cnepoba-
TeAbHO, YrAOBag CKOPOCTh MO 3aKONY COXPaHeHus
uMnyabca yrpansaerci. C atolt Goawmoft yraosobn
CKOPOCTBLIO NPHIYH BHINOJHAET ONHH, [BA WAH nawme
TpH MOAHBIX 000poTa. 3aTeM B HYKHOe MTHOBeHHe
OH CHoOBA YBEJINYHBAET CBOl MOMEHT HHEpINH, BbI- Puc. 138. Waucue-
npsmass Tero. C Malofl yraoso#ft CKOpPOCTBIO OH  ,q MOMEIITa H 1Cp-
npusemasercd. TeXHHKd NPLKKA XOPOILKX UAPKOBBIX HHH [P €aaLTO.
APTHCTOB C TOUYKH 3PEHHA Cbl/lBHKH QUeHb NMOY4YHTEb~
Ha. Jaa npbikka HeoGXofuMa npexie BCero cMenoCTs. [Ipenkox — neno
nepeoB. O HeoGXOAHMOM BpawleHHH 3a00THTCA aBTOMATUHECKH 34KOH
COXpaHEHHsT BPALIATeNbHOrO UMIY.LCA.

a &
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[ToHATHO, YTO CHSITH TPaBUTAMOHHBIN 3 (EKT ¢ BemecTBa, B3s-
TOTO U3 BEIICCTBEHHOrO Tella 3eMJIM, MOXKHO TOJIBKO O0OpaTHOM Tepe-
packpyTko#t Tena. Uto, cOOCTBEHHO, M JelIaeT paKeTa, U3MEHSIOIIas
MOMEHT HMITyJIbCa CITyTHHKA, TEM CaMbIM IEPEBOJAIIAS CIyTHUK C
MMOBEPXHOCTH Bpallaromieics 3eMiii Ha OpOUTy, KOTopas HE yIHUpacT-
cs B 3emutio. BemectBo 3eMin y)ke HaJelleHO OTPOMHBIM MOMEHTOM
MMITYJIbCa, & «IIPOTHB JIOMa HEeT MpHuéMa, pa3Be TOJIBKO TOT YK€ JIOM.
Jlaxxe KONAyHBH, JETKO CHUMAIOIINE «BEHEI| Oe30payusy 3aKiIuHa-
HUSIMH, TYT TaCYIOT, HE MOTYT CHATbH C BEIIECTBAa 3eMIIH «BEHEI] yCT-
pemiieHns k 3emiie». Marusi He BcecwiibHa, BcecwiieH Toibko OH, co-
TBOPMBILMI Halll ITycToTeNbIN mapuk. Ho 3ato y Bemectsa 3emin HET
HUKaKNX OCHOBaHWH Ha yCTpeMIICHHE, HANpUMEp, K MOBEPXHOCTHU
Jlynapl. Ha 3T0 cTpemiieHne BemecTBO 3eMIIM HE 3alporpaMMHUPOBAHO
COOTBETCTBYIOIIMM BpaileHHueM. Brpodem, kak u y BemecTBa JIyHbI
Ha CTpeMJICHUE K MOBepXHOCTH 3emud. [Ipu TakoMm packiaje moaEThl
aMepuKaHiieB Ha JIyHy BBITVISIAAT MOYTH peanbHo. /[a aro tam Jlyna?
VYiKe BelecTBO, MOCTABJICHHOTO Ha OpOUTY CITyTHUKA, CTPEMJICHHE K
3emiie TepsieT 1o MyTH Ha opouTy. M 4TOOBI BEIIECTBY CITyTHHKA BEp-
HYTb CTpeMJICHUE K 3eMJic — BEPHYTHCS Ha 3EMITI0 ¢ OpOUTHI — HYXKHO
COOTBETCTBEHHO YMEHBIIUTh MOMEHT KOJIWYECTBA JBIDKEHUS, 3aTpa-
TUTH CTOJIBLKO k€ TOprouero. ['oBopuTe, IOMOraeT TOPMOKEHUE aTMO-
cdepoii? Ho Teria BLACIUTCS CTOJIBKO XKe, U YXKE HE B JI03aX paKe-
ThI, @ Ha KOPIIyCE CITyCKaeMOr0 amnmapara.

YcerpemieHue BemecTBa 3eMiIM K 3eMile JOKaJIbHO, OHO HUMEET
TJIaHEeTapPHBIN MacTad, HO, BO3MOXHO, He BbIlIe 100 KHMIOMETPOB.

Jlumenne n3o0perareneil HaIeX I Ha CO3AaHME JIETAIOIINX Tape-
JIOK M3 BEIECTBA 3eMII KOMIIEHCHPYEM TOJapKOM JPYTUM JIIOIISIM —
CTOPOHHUKAaM TEOPHH IMOJION 3eMIIM U KOHCTPYKTOpPaM, PEUIaroIinM
mpo0JieMy CO3/IaHUsl UCKYCCTBCHHOH TpaBUTAIMHM BHYTPU KOCMHUYE-
ckux kopabneii. Kopmyc xopabmns gomkeH mMeTh GopMy IIapa WIH
Topa U 00JagaTh CIOCOOHOCTRIO K pacTshKeHHIo. J[s co3maHus wmc-
KYCCTBECHHOW TpaBUTAIlMM HYXHO HaJyTh Iap (TOp) KopIyca Ko-
pabns 0e3 M3HAYAILHOTO PAaCKPyYMBAHHS, a 3aTe€M DPACKPYTHUTH €ro
BMECTE C KOCMOHAaBTaMH M «BBITYCTUTH Tap» IJII yMEHBIICHUS pa-
muyca mapa (topa). Temeps nr000# (parMeHT BemIeCTBa, OTACIEH-
HBIi OT BHYTPEHHEHW MOBEPXHOCTH KOpaOiis, BKIIOYAs Tella KOCMO-
HaBTOB, Bceraa OyleT B COOTBETCTBHMU C HAIWYHBIM MOMEHTOM HM-
MyJIbCa CTPEMHTHCA HAPYXKy, 3a Mpeaeisl OOOJOYKH IIapa, CTpe-
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MUTBCSI MPUXKATHCA K BHYTPEHHEH MOBEPXHOCTH IlIapa — MajaTh Ha
He€. B mpuHIMITEe, KOHCTPYKIUS KOPaOIIsi MOKET ObITh HE HaTyBHOH,
a pa3aBMKHONU. Ho omepariuis CTRIKOBKH CTaHET TMPOOJIeMaTHIHOM.

B mepcrnekTuBe 3TOT croco0 MOXHO MCIOIB30BATh ISl HAJENe-
HUSl TpaBUTAIMEN TUIAHET, NMPUCIIOCOONEHHBIX K OOMTAaHUIO B COOT-
BETCTBUU C TeOopWel monoi 3eMin. A MMEHHO, IOCIE BBITIOJTHEHUS
MOCTIE0BATENbHOCTH ONEpaluid HaJlyBaHUs, PACKPYyUYUBAHUA, CIlyBa-
HUS — JIFOIM W BCE JBIKUMOE OyIyT YBEPEHHO IMEpPEeMEIIaThCs IO
BHYTpPEHHEHW MOBEPXHOCTH MOJOH IaHeThl. D eKT ycTpeMieHne K
IIOBEPXHOCTH IIJIAHETHI HACIEAYETCs 4YePE3 BEIECTBO.

3nmech y unTaTesneid MOKET BO3HUKHYTH BOIIPOC: & BEPHUT JIM aB-
TOp B KOCMOHaBTUKY? Wnu cunTtaer e€ CUMITOMOM MHPOBOIO 3aro-
Bopa? [TomHUTE PUITEM «ATBIOTAHT €TI0 MPEBOCXOIUTEIHCTBAY?

— Ilan Aappend, Ber mmmon? — Iloanmaere, [lets...  Hanmerocs,
BBI MeHs norsud. [Tonpo6roctu B IIPUJIOXXEHNU 2.

[Ipumeuyanue. B pmanHOM pasgene aBTOpP HCHOJIB30Bal IIPUHIAI
pa3zgenenns 3¢ ($HeKToB — I BEISABICHHUS MPUUNH YCTPEMIICHHS Tel K 3eMIIe,
u oObenuHeHus: dGQGEeKToB, — Ui OpraHu3alii HPOU3BOJILHOW TIPYIIIBI
BEILIECTBEHHBIX TEJI B  JIOKAIN30BAHHYIO B CBOOOJHOM NPOCTPAHCTBE
IPaBUTHPYIONIYI0 accouuanyio. [IpoTekaHHWIO TpOLEcCOB B HPUPOIHBIX
CHCTeMax CBOMCTBCHHO CHavaja BO3HMKHOBCHHE HMITYJIBCHOTO d(dekra ¢
BBIZICTICHHEM JHEPIHH, 3aTeM, 4Yepe3 KOPOTKUH MPOMEXKYTOK BPEMEHH H
WHOIZAa B JpyroM Mecrte, dpQekra c ToriomeHneM dHepruu. Ecim ux
pa3zenuTh, MCHONB3Ys ACHHXPOHHOCTb Pa3iIM4YHBIX YpPOBHEH (u3nuecknx
IPOLIECCOB, TO MOXKHO IIePEHANPaBHTh IMOTOK HPHUPOAHON aKTHBHOCTH B
HYXHO€ pycio. DTa 3ajada YCICHIHO pEeLIaeTCs BHEOPEHHEM B CHUCTEMY
areHToB-IipeoOpa3oBaTeNeld  THCTEPE3MCHOr0  THIA,  PEeaM3YHOLIUX
HAKOIIJICHUEC C HACBIIICHHUCM. B TennoBwIX Hacocax OTY pPOJIb BBINOJJHACT
XJIAJAreHT, B PaJUONPUEMHBIX YCTPOMCTBaX — Iunoib lepua, B Haiiem
cllydae — BapHal[id MOMEHTA UMITYJIbCA.

B eBpormeiickoil TpaauLMKM MBIIUIEHUE CTPOUTCS Ha JIOTHKE ApPHCTOTE-
i1, 4TO-MUOO TONBKO CYIIECTBYET WM He cymiecTByeT. Ho ecTb M TpeThs
¢dopma OBITHSA, MPENCTaBICHHAS B WHAWNHCKOW (QriIocOpHH Kak TO, YTO CY-
IIECTBYET NP ONpPEIEICHHBIX 00CTOATEIECTBAX U HE CYLIECTBYET CaMo IO
cebe. s ee 0003HAYECHHST WCHOIB3YIOT CIOBO Maifs. Hampumep: paccMoT-
puM Oenblil Kpyr Ha YepHOM (oHe. ['paHHIIa MEXTYy HUMH HE IIPUHAIIICKUT
HU 4€pHOMY, HH OermoMy. OTa (hopMa CyIIECTBYET TOJIBKO IIPH COBMECTHOM
HaJIMYUK OEJIOro M YepPHOTO IIBETa U HE CYNISCTBYET cama 1o cebe, obiamaeT
NPUPOJION Maiin, HE HMeeT MaTepHalbHBIX pedepeHToB. U rpaBurarms
HUMeeT MPUPOAY Maiiu, OmpenessieTCs IMIIb KOHTPACTOM 3HAYEHHH YIIIOBBIX
MOMEHTOB MaTEePUAIIbHBIX TEJl, & HE PACCTOSHUEM M BEJIMYNHAMH HX Macc.
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Experimentum crucis rpaBuranun

DKcnepumenm ycmanasiueaem npaguia,
ouxmyem ux IIpupoode, nuwias eé mem camvim 603-
MOJCHOCIU OMBEYAMb 6 NOJIHYIO CUTLY.

Ota r1aBa Moryia Obl OBITH TIEPBO, HO HAIIA II€Jh COCTOUT HE B
KPUTHKE CYLIECTBYIOIUX TEOPUH, a B IIOUCKE UCTUHBL. Y Hac MOSBU-
Jlach CBOSI KOHIIECNIIUS IPaBUTALMK, 110 He€ cylecTBoBanu aApyrue. He-
00X0IMMO CpPaBHEHHE 3TUX TUIIOTE3 10 raMOyprckoMy c4éTy, METOI0M
Experimentum crucis.

Korna nBe paznuuHble TUIOTE3bl KAXKYTCS COIVIACHBIMU C U3BECT-
HBIMHU (PaKTaMH U BO3HHKAET 3aTPyAHEHHE OTHOCUTEIHLHO TOTO, KOTO-
PYIO U3 HUX CIIEAyeT CYNTaTh HCTUHHOM, TO 3a/la4a CBOJUTCA K TOMY,
9TOOBI OTHICKATh TaKOH (aKT, KOTOPHIA HaXOJWICS OBl B COTJIACHU C
OJHOHM TMIOTE30H M MpoTHBOpeuny Obl Apyroi. Haxoxxnenne Takoro
¢axTa Ha3piBaeTcs Experimentum crucis (perrarommii 3KCIepuMeHT).

Hwxe npuBopsaTcs HEKOTOpble (aKkThl, KOTOPBIE HE TOJBKO IPO-
THBOpEYAT CYLIECTBYIOIIMM TEOpUAM (IHIIOTE3aM) IpaBUTALMU, HO U
HE HaXOJAT Pa3yMHOI0 OOBSICHEHUs B MX paMKax, IIPU 3TOM HJIEAIbHO
COTJIACYIOTCSl C Halllell MHEPIIMOHHOW KOHIIEMNIue rpapuraiuu. boiee
TOro, (paKTOB, NMPOTHBOpEUAIINX HAIICH KOHICNIMM T'PABUTALMH, W3-
JIO>KCHHOH B MPEIBITYIIECH TJIaBe, BOOOIIIE HE CYIIIECTBYET.

Y 3emnu nem ounamuuecxon peaxyuu na JIyny

VY JlyHBI ecThb OHa 0COOEHHOCTH: OHA BCETAa MOBEPHYTA K HAM
OJTHOHM M TOM XK€ CTOPOHOH. DTOT (HaKT IMaBHO HE JAET MOKOS JIFOISIM
neImIMBOr0 ymMa. OH JIaxe pa3JieNiiil uX Ha JiBa MOJSIPHBIX Jarepsi.

[IpencraBuTeny nepBoro jarepsi, paszieiss MHEHHE O(HUIIUAIIb-
HOW HayKH, OTPaKEHHOE B y4yeOHUKaX, yBEPEHHO M3PEKAIOT, YTO STOT
3araJloyHblil akT oOBscHseTCs mpocTo: JlyHa BOKpYr coOCTBEHHOMH
OCH Bpalaercsi ¢ IepruooM, paBHBIM TIEpHOY €€ oOpallleHusi BOKPYT
3emin, B pe3yibTaTe HaM BUJIHA OJ[HA U Ta ke cTopoHa Jlynel. Bos-
MOJKHO, HEKOTJia JeN0 OOCTOSJIO MO-MHOMY, HO KaKas-TO HEepaBHO-
MEpPHOCTh B PaCIpe/IeIiCHUH BelllecTBa BHYTPH JIYHBI CHHXPOHH3HPO-
Basa ¢€ coOCTBEHHOE (CITMH-CIIMHOBOE) BpallleHue ¢ €€ oOpalieHneM
(ctmH-0pOUTATTEHEIM) BOKPYT 3EMITH.

[IpencraBuTenu BTOPOro Jjarepsi, B psjaX KOTOPOTO 3aMedycH
sHameHuThid H. Tecia, HaxomsaT HeMano JOBOAOB IS OTPHUIIAHUS
cOOCTBEHHOT'O (CIIMH-CIIMHOBOTO) BpamieHus JIyHsl, To ecTh  Bpale-
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Hust JIyHBI BOKpYT ocu, mpoxoasied yepe3 e€ radaputel. OHH CUH-
TalOT, YTO IMEHHO OTCYTCTBHE COOCTBEHHOTO Bparienus JIyHsl obec-
nmeyuBaeT e€ oOpamEHHOCTh K HaM OTHOW M TOM K€ CTOPOHOH IpH
oOpamennu JIyHBI BOKPYT 3eMIIH.

Ho B mocnemHue TOAbl, BUAWMO, B PE3yJabTaTe IOBBIMICHUS
YpOBHS M KadyecTBa OOpa30BaHUs, MOSBUIIACH TPEThsI TPYINA MBIC-
JUTENel ¢ 3anoJsSpHBEIM MHEHHEM O JyHHOM Bpariernu. OHU clena-
JU TIar OT YUCTO KMHEMAaTHYEeCKHX CXEM JBIKCHUS, K JHHAMUYEC-
ckuM. MEICIE X Qopmynupyercs Tak: He JlyHa Bpalaercss BOKpYT
3emiu, u He 3emist Bokpyr JlyHel, a 3emua u JlyHa B cOOTBETCTBUU
¢ 3akoHamMu Hprorona (mwmu OTO DiiHImITEtHA) BpamarTcs BOKPYT
o0Imiero meHTpa Macc, MOJOXEeHHe KOTOporo, 3Has maccy JIyHbl u
3emiu, JIETKO TOACYUTATh — OH HAaXOJUTCS TNIe-TO Ha PACCTOSHUHU
4500 M ot menTpa 3emmm. U 3emutsa, u JlyHa oOpamarTcs BOKPYT
OCH, TIPOXOJIAIIEH Yepe3 3TOT T.H. OApPHUIEHTP CHHXPOHHO, C IEpPHO-
moM B 29 cytok. Ilpm aToM 3emis emé BpamaeTcsi BOKPYr COOCT-
BEHHOU OCH, TIPOXOJSIICH depe3 e€ IEeHTp, ¢ MepuooM B 24 daca.
Bpone HHYETO yIUBUTENBHOTO, BPAIATHCS MOXKHO BOKPYT HECKOJIb-
KHX OCEH OJTHOBPEMEHHO, BE/ib, COTJIACHO HAYYHBIM IPEICTABICHU-
siM, Ta ke JlyHa U BOKpPYr COOCTBEHHOU OCH BpaIlaeTcs, U BOKpPYT
3emiu, 1 Bokpyr ComnHIa, H...

Opnako 3aliMEMCS aHAIM30M, HHAYE TOBOPS, CACIACM Psij YTOU-
HeHni. M3BecTHO, 3aTMenus JIyHbl 3emiiell pekd UMEHHO IOTOMY,
YTO TIOCKOCTH OpOUTHI oOpamieHus JIyHbl BOKpyr 3eMiIl HaKJIOHCHA
K IJIOCKOCTH OpOuTHI ABWkeHus: 3emnn BOkpyr ComHia Ha 6°, #
9TO Jeno mo3BojsieT Ham HaOmogate He 50, a 59% mnoBepXHOCTH
Jlynsl (Mubpamww). B manHOM Xe ciTydae Mbl KOHCTaTHPYEM, UYTO OCh
BpallleHus, IPOXOAsmas uepe3 OapHUIeHTp, TOJDKHA UMETh HAKIIOH
K TUIOCKOCTH 3KIJIUITHKU B 6°. A 0Ch COOCTBEHHOTO BpamieHus 3eMITH
KaK pa3 MMeeT HAKJIOH K TUIOCKOCTH DKJIHMNTUKH B 23°, UTO SBISAETCS
MPUYUHON CE30HHBIX U3MEHEHHH MOT0Ibl. DTO MOKa3aHo Ha puc. 6.

O6paruTe BHUMaHWE, YTO, HECMOTPS Ha TO, YTO Y 3eMJIU TyT He-
CKOJILKO ocei BpareHus, CoJHIle OIHO eIWHCTBeHHOE. M oHO, Kak
MbI TIPUBBLIKIH Ce0€ €ro MpelCTaBiIsTh, UMEET OOBIKHOBEHUE BCXO-
IUTh M 3aXOAWTh, CyTKH CTAOWJIbHBI, a MPOJODKUTENBHOCTh JHA U
HOYM B HAIIMX IIMPOTaxX B TEUCHHE T0/Ia MEIJICHHO W3MEHSETC, Tie-
TO 1-3 MUHYTHI 32 CYTKH B Ty WJIM UHYIO CTOPOHY B 3aBUCHMOCTHU OT
BpeMeHHU TroJia. BCE B COOTBETCTBUM C KaJCHIAPEM.
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+  Tpnspian ssesga

Oplinra Boxpyr
Coamia

Ocs 6 rpag Ooper
29 cymox

Oes 23rpan
Odepor 24uaca

Opircra Mynes voxpyr Jesron

Y

Orpharra voxpyT Commnm

e
Comaige

Ho ecmu 661 3emis, Bpamiasch BOKpYT CBOSH COOCTBEHHOW OCH,
emé Bpammanack Obl 1 BOKPYT OCH, IPOXOsIIei yepe3 OapuueHTp 3em-
nsg-JIlyHa, To B TedeHHe 29-CyTOYHOTO TEPHOJa MPUMEPHO HA dYac B
CYTKH M3MEHSUIACH TPOJIOJDKUTEIFHOCTh CAMUX CYTOK, HE TOBOPS yiKe
0 TPOIOJDKUTENIHHOCTH HOUM U JiHA. bosee Toro, n3-3a HakjioHa B 6° K
TUIOCKOCTH OKITUIITHKA OCH, TIPOXOASIICH Yepe3 OapuIleHTp, B TCUCHHE
KOKIBIX 29 CyTOK MBI OBl TIEpEeKHUBAIM Malyl0, HO BechMa BIleUaT-
JISTFOLIYI0 CMEHY «BPEMEH I'0J1a», TOYHEE — BPEMEH JTYHHOTO MECSIIA.

Kpome Toro serko yOemuTbCs, YTO OChb CYTOYHOTO BpalllCHUS
3emiin Bcerpa CTporo HarmpaiieHa Ha [loispHyro 3Be31ly, U HUKAKHX
OTKJIOHEHHH Ha 6” OT 3TOT0 HATPABICHUS 32 BpeMst 060poTa JIyHbI BO-
KpYT 3eMJTH HUKOT/1a He HaOJIr01alIoCh.

Bonee toro, nmpu Bpanieany 3emMiid BOKPYT JBYX OCEH OIHOBpE-
MEHHO HEM30C)KHBI CEPbE3HBIC KAaTaKIM3MBL. Benb B NMpUBEAEHHBIX
MaciTadax TOJIIMHA 3€MHOW KOpPbI Ha TOPSJJIOK TOHBIIE CKOPITYIIBI
KYPHUHOTO si1ia. 3eMJIst Ob1 OBICTPO PACKOJIONACHh KaK OpeX.

MOXHO JIONT0 TOKa3bIBaTh abCYpIHOCTh MPEJCTABICHUS, YTO
3emutst u JlyHa BpaimaroTcs BOKPYT CBOETro OapHIIeHTpa, HO Tojarato,
Sapienti sat (YMHOMy IIOCTaTOYHO), a JIIOASIM C 3allpoOrpaMMHUpPO-
BaHHOW MICUXHUKOHN JOKa3bIBATh YTO-THO0 OECTIIONE3HO.

Puc. 6
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Mei ke, MONb3ysCh KaleHIapEM-UUCICHHUKOM H TIPOTHO30M TI0-
ronsl Ha 29 mHEH, MOKEM YBEpEHHO CKa3aTh, 9TO Y 3eMJIH HET JUHA-
MUYeckoi peakiuu Ha JIyHy, a clemoBaTeNbHO, HET U CHIIBI TATOTE-
HUSl, ¥ TPaBUTAIUS HE SBISACTCS HE TOJIBKO BCEMUPHBIM (PEHOMEHOM,
HO BOOOIIE CAMOCTOSITEIEHBIM (DU3HMUECKHM SIBJICHHECM.

Ho ecnm rpaButaiiuu HeT, TO MOYEMY TOTIa TeJa, BBHIMTYIICHHBIE
13 PYK, YCTPEMIITIOTCS K 3eMyie B HampaBieHuH e€ 1meHTpa? Ckaxy B
IIYTKY, B KOTOPOH TOJILKO JOJIS IIYTKH, — MO MpuBbIYKe. [loapoOHO-
CTH, KTO HE YWTaJl, YUTAlTE B IEPBOM IJIaBe.

Ecmp nu cnymnuku na 2eocmayuonapHoi opoume?

[Mouemy HploTOH Tak yHopHO MPOABHTAET IIEHTPOOSKHYIO CHITY?
Cwm. «Hauama...» ctp. 513.

cJe ¥y adpazor. Ermm 661 onoxo JeMis o0pamasoc: ACcH0ILEO IYE, HO10000
TonMy Kak pkoso HDmrtepa m Carypea, To spesMera WX eSpamesmdl (B3 ocEO-
BATHH BARCJCHDN) CASANBAYA ORI TIANCTILIN BALONAM, OTEpETThM  Aensepor,
T OOZTOMY HX NERTPOCTPEMETSFLEAIE CTURI HR1AH ORI No Opeidemenen | obparse
IpoTIOpPMROAAIRART KEAIPATAM phecTofEmi. Fcom 6k DIHEAIMAES K3 orax ayy
Grza vAatol B MOYTE ¥To RACAIACK (h RODIMAT PLICOMARTONT oD, TO NEeETpo-
CTPRMITEILARE CAAA, KOTOPOD 0HA FREPRARATACE OLI A CBoal opiuTe (coraacHEy
UpPEIRATMENY PACICTY), PARARIAch 08 DpE(IHANTCILED CAXE TRAECTE Fa Rep-
HIHES HIFX rop; ECXH OLi 5T0T CUYTINGEX JHINETE Cro BOCTYTATATRHUND IRE-
IMETHS Mo OPORTE, TO BAXECTARS (TCYTCTBEA fEH IPOGEEEDH CAILE; 0T EOTOpoH
OF TPHADNHIET (CTABATLOT Ha rROBE oplure, o 107 IBECTRACM mpeamayie i
CTRL 6b! HajaThL Ba BEHHU n l'I[:lEI‘ﬂ.'LI £ Tanoo sHe Cliﬂpﬂ‘."l‘!-lt}, € HAKOW BA Bep-
HIHHAX JTHE 10D Hagaaor THHReALIE T843.

Ho Benp ecnu «cnymuuuexy nagaer mo AEHCTBUEM CHITBI TATOTe-
HUS, UMeSI HCXOJHO TOCTaTOYHYI0 OPOUTAIBHYIO CKOPOCTh, TO, C TIEp-
BOTO B3IUISAJA, OJHON CHJIBI TATOTCHHS JJIsi OPOMTAILHOTO JABMXKCHUS
BIIOJIHE JOCTaTOYHO!

3ageM eMmy moHamoOwWiach emé Muduueckas «IeHTPOOSKHAS
cuna»?

Benp, cornacuo teopuu taroreHus HerotoHa, ipyu opOUTaAIIEHOM
nBIKeHNN «cryTHHIeK» nBmwkercs TOJIBKO mop meficTBHueM CHITBI
TaroteHusi. Ha puc. 7 mpuBomuTCs Kiaccuyeckas cXeMa JBWKECHHUS
Teja Mo KPYyroBo opOuTe MoJ JAeHcTBHEM CHiIbl TATOTeHUs. «CIryT-
HUYEK» MPOCTO TYIO U CBOOOTHO MaJaeT, KpoMe TOTO, C yU4ETOM Ha-
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YaJIbHOW TaHTCHIIMAIbHOW CKOPOCTH, ammapar 0e3 IMOMOIU BCSKON
CWJIBI JIBUKETCS 110 WHEPILMHU, HO 3Ty TPACKTOPHUIO MPSIMOJIMHEHHOTO
PaBHOMEPHOTO JBMKCHHS HEMPEPHIBHO IEHCTBYIOIIAs CHJIA TATOTe-
HUsl, HalpaBJieHHas K TUTaHETe, UCKPUBISAET, «CBOPAYUBACT» MPSMO-
JIMHEHHOE NIBIKCHHE TI0 MHEPIUY B DILIUIICOMIAIBHYIO0 opouty. BorT,
COOCTBEHHO, U BCE.

Huxako#i meHTpoOeKHOW CHITBI TYT HEe OOHApYKMBACTCs, JOCTa-
TOYHO OJHOM IIEHTPOCTPEMHUTENBHOM, TO €CTh CHIIBI TATOTEHUs. Bripo-
yeM, ecian Hprorona 3a6otmio cobironeHue ero 3-ro 3aKoHa, TO, IO-
JKayhicra, MOKHO Ha3BaTh TYT IMEHTPOOEKHOH CHIION Ty CHITY, C KO-
TOPOH CIYTHHUK MPHUTATHUBACT 3eMITIO K ceOe, Kak Obl OTTATHUBAET €€ OT
e€ ke IeHTpa, MO0 OHA MPHUIIOKEHA K 3emiie, HO pe3yJbTaT AeHCTBUS
3TON CHIIBI OOHAPYKUTHh HEBO3MOKHO — 3€MIIS CITHIIIKOM BEITHKA.

Bunumo HbioTOH BCE-Taku MOHUMAI YS3BUMOCTHh CBOCH KOHCT-
PYKIIMH, TIOHUMAJ, YTO CKOPOCTh WHEPIIMOHHA U Kpyromas opOuta
NpU JEHCTBUU MOCTOSHHOM cHiIbl HeBO3MOXkHa. [locMoTpute emé pa3
Ha KJIACCHYECKYI0 CXEMY IBIDKEHHS Tela M0 KPyroBoW opbwre moj
EWCTBHEM CHJIBI TATOTCHISI, N300pakEHHYIO Ha TpodeHOM puc. 7.

An Dr‘hitingﬁatel]itelleqnﬁresa(:mﬁipem Forve:

Puc. 7

Ha »1olf cxeme mnepemelieHue Tena MO HHEPUUH OTPaKEHO
TOJIBKO B HAIPaBIIEHWH KacaTeNbHOW K KPYroBOoMl opOuTe (TaHTeH-
IUATBHOE YCKOPEHUE PABHO HYJIO, MOJYJIb CKOPOCTH HE MEHSCTCS)
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Y TIOJIHOCTBI0 WTHOPUPYETCS HHEPIIMOHHOCTH IMEPEeMEIICHHUS Tela B
paananbHOM HANpAaBICHUU TIOJ JIEHCTBHEM «CUJIBI TIATOTCHUs». TO
€CTh B KaXKJOW M3 MOKa3aHHBIX Ha PUC. 7 MO3WULUM TEJIO HAaYUHAET
MEHSTh MOJYJh CKOPOCTH B pajMadbHOM HAIPaBICHHH Kak OBl C
HyJIs1, OyATO OBl B MPEIBIAYIICH MO3UIMU TeJO U He Obuto. [lo ana-
JIOTUYHOM cXeMe (MTHOPHpPOBAHWE WHEPIINH) IOKA3bIBAETCS, UTO
Axwutec He JOTOHHT Yepernaxy.

Ho n u3 xnaccuaeckoil Mexannku HeroToHa—DMiepa, U u3 oObI-
JEHHOM Ka)KI0THEBHON MPAKTHKHA HaM W3BECTHO, YTO JUIST M3MECHEHUS
CKOPOCTH JIBIXKCHHSI MAacCHBHOTO Teia OT Vo 0 Vi HYXHO TpwIio-
KUTh K HEMY cuity F, efiCTBHE KOTOPOH BBI3BIBACT YCKOPCHHE d, BE-
Iyliee K JOCTHKEHUIO HICKOMOU LENH:

Vi=Vo+ at.

A 9TO HYXHO CJIeNIaTh, YTOOBI U3MEHWIOCH YCKOPeHHE? — CIIEy-
€T W3MEHUTH MPUIAraeMylo CHJTy WM, KaK BapHaHT, IPEKPaTUTh e&
nerctBue. B mocienHem ciiydae yCKOpeHHE MTHOBEHHO MCUYE3HET. To
€CTb YCKOpeHue 0e3blHePUUOHHO, A UHEPYUOHHOCHIL NPOAGAAEH
cebsn coxpanenuem ckopocmu. OTMETUM, Ha JBIKEHUE Tela IIO
WHEPLIMM €ro Macca He OKa3blBaeT HHUKAKOro BiHsAHUSA. Ecin Mbl
BHOBB MPWIOKHM K TEIIy CHUIIY, TO OHa OyJIET YCKOPEHUEM a KOPPEK-
TUPOBATh yXKE 3HAYCHUE U HANIPABICHUE CKOPOCTH:

Vi=Vo+ AV1, aue V.
ITocne n pa3 BKIItOUEHUS CHITBI F CKOPOCTh OyIeT
V="Vo+n*AV,.

[Ipuparenus ckOpocTH Olarofaps WHEPIMOHHOCTH HaKaIUIMBa-
I0TCSA — CKJIQJIBIBAIOTCS KaK BEKTOpa MO MPaBWITy MapajuieorpaMma.
3TO 00CTOATENBCTBO MTOKA3aHO Ha pHUC. 8.

31ech, Kak 1 Ha pUC. 7, TOKa3aHO TEJI0, SIKOObI OPUEHTHPOBAHHOE
HavYaJbHBIMUA TIapamMeTpaMu (PacCTOSIHHUE IO LCHTpa 3eMJIM, Hadailb-
Hasi CKOPOCTh V) Ha NBIDKEHHE TI0 KPYroBOW OpOWTE BOKPYT 3EMIIH.
Puc. 8 mpencraBnger IBMKEHHE TOTO e Tella ¢ YIETOM HHEPIMOH-
HOCTH CKOPOCTH, MPHUOOPETACMOMN OT MOCTOSHHO JICHCTBYIOIIEH CHJIBI
TATOTEHUs. BUMM, 9TO TEJO CIIOJ3aeT ¢ KPYroBOM OpOUTHI, (akTH-
YEeCKH TEePeXOIUT Ha JBWKEHHE MO CIHpald, MPUOTMKasICh K IeH-
TPAJIbHOMY TPUTSATHBAIOIIEMY TEITY.
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Puc. 8

To ecTh ecni OBI Ha TEJNO MEHCTBUTEIHLHO HEMIPEPHIBHO JCHCTBO-
BaJla B paJuaJIbHOM HaIlpaBICHUH HEKas MPUTATUBAIOLIAs CUja, UCXO-
JSIIIAst U3 OJTHOTO W TOTO XK€ [IEHTPa, TO €0 JBWKEHHE, Ojaroaaps Ha-
paIIMBaHUIO CKOPOCTH, BHITIISIIENO OB TakK, Kak MOKa3aHo Ha puc. 9.

Puc. 9

Oco3zHaBain i cBoro omuOKy Hetoron? Ilomarato, oco3HaBan. B
MUCchMe K apxuenuckony beHTim on numer cienyromniee: «Bparienus
IJIAHET HE MOTYT OBITh BBIBEJCHBI U3 TATOTCHHS, a TPEOYIOT BMEIa-
TEIhCTBA BOXXECTBEHHOW PYyKH, Na0bl COOOIIUTh MX IUTaHETaM. Tsi-
TOTEHHE MOTJIO OBl NMPHUJIATh ITUIAHETaM JABIKeHHWE BHH3, K CONHIYY,
60 IpsMoe, OO0 ¢ HEKOTOPBIM HAKIIOHOM, HO TIONICPEYHBIC JIBU-
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JKEHHUSI, TIOCPEJICTBOM KOTOPBIX OHU OOpAIIaloTCs TI0 CBOUM OpOUTaM,
TpeOyer OoxecTBeHHOU pykm». Ho B cBomx «Hauwamax...» oH 3TO
00CTOSATEIHCTBO TPSUET 32 CKa3KaMH O MUGUIECKOHN IEHTPOOSKHOU
cune. [loxoxke, ero BBenO B 3a0iyKACHHE Ype3MEPHOE NOBEpHUE K
COOCTBEHHOMY pa3yMy, a MHOTHX €ro MOCJeI0oBaTeNeH, — K 4yKOMY.
PeanmbHO ke cTpemiieHHME Tel K 3emiie OOYCIIOBJICHO Oa30BBIM
MIPUHIIATIOM JEUCTBUS OOBIYHON MEXaHUKH, JOTHCTUYECKH BBIBEPEH-
HbIM 3aKOHOM COXPAaHEHHST MOMEHTA KOJIUYEeCTBA IBHKEHUS.

MOMEHT KONMYecTBa IBIDKCHUSI (MOMEHT HMITYJIbCa, YIJIOBOH MO-
MEHT) — 3TO OJlHA M3 BAKHEUIINX XapaKTePHUCTHK BCSKON HM30JIHPO-
BaHHOW MeXaHU4ecKoi cucteMbl. Chita CHMIITOMATHYECKH TIPOSBIISIET
ce0sl KaK SBICHHUE TOJBKO TOTIA, KOTJAa M3MEHSIeTCS WM YIJjioBasi
CKOPOCTH BpallleHUsl, KJIH MOMEHT UHEePIUH, TO eCTh KOI/a u3Me-
HsleTCsl YIJIOBOIi MOMEHT. YUTHTE, IPH PACCMOTPEHHHU BpaIlaTeilb-
HOTO JBIKCHUS OMEPUPYIOT HE MACCOM, a MOMEHTOM HUHepuuu. To
€CTh CHJIa MPOSBISACT ceOs JWINL TOTNA, KOT/Ia U3MEHSICTCS MOMEHT
HMMITYJIbCa, TIOCKOJIBKY MOMEHT CHIIBI — 3TO MIPOW3BOJIHAS 110 BPEMEHH OT
MOMEHTA UMITYJIbCa.

Henonumanue T.H. 3hekra «IIeHTPOOCIKHONU CHIIBD) CBSI3aHO C
TEM, 4TO Ha CaMOM JieJie «IEHTPOOEeKHAs CHUJIa» ATO CHMITOMaTH4e-
CKOE TIPOSIBJICHHE MOMEHTa CHJIBI, KOTOPBI BO3HHUKAET TOJBKO MPHU
M3MEHEHUN MOMEHTa MMITyJbca Tela. PaccMOTpuM BpallieHue rpy3u-
Ka Ha BepéBke. Bo-mepBhIX, KOT/Ia BBl KPYTHTE TPY3HK, JIEpikKa €ro 3a
BEepEBOYKY, TO PYKOH JeNaeTe MBMKCHHS MOXOKHE Ha BpaIleHHe KO-
neHBana. Bo-BTOpBIX, €U OTIYCTUTH TPY3UK, TO OH IMOJIETUT HE IO
KacaTebHOM, a BBIMIET Ha AJUTUITHYECKYIO OpOUTY, ONpeACIEHHYIO
HaJIMYHBIM MOMEHTOM HMMITYJIbCa, — 3HAYEHHE KOTOPOTO OMpeAemsieT-
csl, B TOM YHMCII€ U CYHIECTBYIOIINM €TI0 BpalleHHeM BOKPYT 3eMIIA U
BOKpYT cosiHIla. Ha 3T0it opOuTe €ro MOMEHT UMITyJIbCa IO CTOJKHO-
BEHHS C 3eMJIEH HEe MEHSETCS, 1 HUKAKOH «IIEHTPOOESKHONW CHIIB 00-
HapyXUTb HEBO3MOXKHO. Korja ke BBI, TOCPENCTBOM BEpEBOYKH He-
MPEPHIBHO YBOJUTE TPY3UK C €T0 «ECTECTBEHHOUW OpPOUTHI», TO U He-
NPEPHIBHO BapbUPyeTE€ €r0 MOMEHT MMITYJIbCA, MPOU3BOIUTE U OIIY-
MAeTE MOMEHT CHJIBI, M Ha3bIBAETE €T0 «IIEHTPOOSIKHOU CHIION».

OOBIYHO, TIPE/IIONAraeTCs, YTO HaXOXK/CHUE T'€OCTAIIMOHAPHOTO
CIyTHUKA 3eMJIM Ha CHHXPOHHOW OpOUTE BHI3BAHO PABEHCTBOM JIBYX
PA3HOHANPABICHHBIX CHJI — CHJIBI TATOTCHHS, BBIMOJHSIONIEH POIb
IIEHTPOCTPEMUTENHHON CHJIBI, M TICHTPOOEIKHOMN CHUTH.
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Ho obpatum BHHMaHME, BETMYMHA [EHTPOCTPEMUTETLHON CHIIBI
nu3Mensiercs oopatHo nponopuuoHansHo KBAJIPATY  paccrosiHus
OT IIEHTpa 3eMJIH:

Fue=M*m/R’,

a sTKOOBI MPOTHUBOTIOIOXKHO €11 HallpaBIIEHHAs «IIEHTPOOESKHAS CHIIa»
— pacTéT NPOMOPIIMOHATBEHO MPOCTO PACCTOSHUIO:

Fus = m*mzR.

W BOT TYT KpoeTcs KOpEHHOE OTIM4YHE KPYUCHHs TPy3HWKa Ha
BepEBKe (PE3MHKE, NPYKUHKE) OT OPOUTAIBHOTO IBMIKEHHSI CITyTHUKA
MOJT ICUCTBUEM CHWIIBI TATOTEHHS. ECIU MBI MONBITAEMCS YBEIHUYUTH
LEHTPOOCKHYIO CHITy — TOJIKHEM (AEPHEM) TPY3HUK, BpaIAIOIIUiics Ha
BepEBKE, B CTOPOHY OT LIEHTPA BpaIlleHMs, TO 3a CUET YHIPYTOCTH Be-
IECTBEHHOHN CBS3M (BEPEBKHU, PE3WHKH, NPYKHHKH), BO3pACTET IICH-
TPOCTPEMHUTENbHAS CHJIa, M TPY3UK OTTSHETCS Ha3aJl, paBHOBECHE CHII
BOCCTaHOBHUTCS. A eclii MBI TIOMPOOyeM MpoienaTh aHATIOTHYHYIO
MPOLIEAYPY CO CIIYTHHKOM, TO, TIOCKOJIBKY CHJIa TSTOTeHHUs (LEHTPO-
CTpEMUTENIbHAS CHJIa) — CHJIa HE yIpyras, TO OHA C POCTOM paiiyca
YMEHBIIINTCS pa3 U HaBCerJa, a MEeHTPoOex Hast, XOTh U HE TaK CHIIb-
HO, HO TOXK€ pa3 M HaBcerja yBenwuutcs. [Ipu Takom packiazae Awc-
0ajaHc CHJI HE TOJBKO HapyIIMUTCS, HO OyAeT HempephlBHO BO3pac-
TaTh, U CITyTHUK JIOJDKEH YJIETETh B IPOCTOPHI BeeneHHOM.

Koncrarupyem: 160 MeHTPOOSKHOW CHIIBI MPH BPAIICHUN Teia
0e3 M3MEHEeHUs MOMEHTa UMITYJIbCca HEe BO3SHHUKAET, TM00 YCTOHYHUBOE
MOJIOKEHUE CITyTHUKA Ha OpOUTE HEBO3MOXKHO, M X TaM HeT.

Kozoa Benepa ynaoém na 3emnto?

B cootercTBuun ¢ 3BT HreroToHa Bee TIaHETHI HEMPEPHIBHO T1a-
narot Ha CornHIle, ocTaBasich IIPHU STOM Ha CBOMX opOuTax. AHalIOrud-
HO OOCTOHWT 10 M CO CIIyTHHKaMH TutaHeT. Ho Beap muianeTs! emE u
MPUTATHUBAIOTCS APYT K APYTY — UMEHHO Onarogaps 3ToMy OOCTOS-
TEJILCTBY SKOOBI M ObLIIa OTKpHITA IUTaHeTa HenTyH.

Ho pa3 miaHeTsl NpUTATHBAIOTCS APYT K APYry U MPH 3TOM HE
MajaroT APYT Ha Apyra, TO OHH JOJDKHBI HEMPEpPBIBHO COMMKATHCS
npyr ¢ apyrom. Jlerko BeiBogutcst opmyna (npocroe auddepenim-
IbHOE YpaBHEHHE) AJISl pacuéTa BpeMEHH, HEOOXOAUMOIO I IOJI-
HOTO COMIKEHHS TMOJ| ASHCTBUEM TATOTEHHUS TNl OJMHAKOBOW MacChl
m, €CI WCXOJHO OHHM HaXOIWJINCh Ha pacCTOSHUM { APYT OT NIpyTa.
Bot sTa dpopmymna:
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ITockoyibKy MBI MPOU3BOAUM HE TOUHBIA pacué€T, a TOJBKO IMPH-
ONMU3UTENBHYIO (C TOYHOCTHIO JIO0 TOPSIKa) OLECHKY BPEMEHH BO3-
MOKHOTO cONkeHus 3eMii 1 BeHepsl qpyT ¢ IpyroM, a Macchl dTHX
IJIaHeT OJu3KH, TO 0e3 0co00ro yiiepba I peau3aliy HaIIUX I1e-
JIeH MOXKEM ITOJIOKUTh UX PABHBIMH.

Macca Benepst 4.87*%10% kr.

Macca 3emmu 5.97%10%* kr.

JIu1s1 Haeii OLEHKH MPUMEM MacChl IUTaHeT paBHBIME 5% 10> kr.

MuHUMaIEHO BO3MOXKHOE paccTosHue oT 3eMiu 0 BeHeps! (Bo
BpeMsl HWKHHUX COeNUHEHMit)38 MITH. kM. MaKCHMabHO BO3MOXKHOE
paccrostHue (BO BpeMsI BEpXHHUX COCTMHCHHN) — 261 MITH. KM.

Jlyis onleHkH mpuMeM paccrosiHue Mexny 3emiulii u Benepoii B
100 MJTH. KM, TO €CTh B 10" m.

['paBUTAIHOHHAS NOCTOSHHAs = 6.67300 x 107!’ kr'! ¢

JIist mpocToTHI mpuMeM eé paBHoi 6x107 v kr' ¢

[Moncrapnsiem 3TH ganHbIe B hOpMYIy:

£=(10") =10,

G*m = (6*¥10"") *(5%10**) = 3*10".

IIycTh YacTHOE OT JeNeHHs cocTaBut gaxe 10" B Baury moms3y.
[Monmarast m/4 ~1, mocie M3BICUCHUST KOPHSI HMEEM 10°. To ects, Mo
HaIllUM OIleHKaM, OyIy4H IpeqoCTaBJeHbl caMH cebe, Mo IeHCTBH-
€M B3aUMHOTO TATOTEHHS, 3emiii U BeHepa NpUayT B COMPHKOCHO-
Benme Bcero rae-to depes 10° cexyna. A omme rox = 31536000 ce-
kyHz = 0.31536%10° cexyna, a 3HAUMT, ec/IM CHJIA TSTOTEHHS CY-
IEeCTBYET, TO Yy:Ke IJe-TO 4Yepe3 TPUALATH Tpu roga 3emus
Benepa croaknyres! JlanHo, s1 oKpyTisiI, mycTh depe3 100 ser, HO
BCE paBHO YK€ CKOPO.

Ecnmu Bl He BeputTe B AudQepeHIUANbHbIC YPaBHCHUS U WX
pEUIeHNs, MOXKETEe paccuuTaTh BpeMs cOMmKeHUs 3emud U BeHepsr
B TPEIIOJIOXKEHUH, YTO OHU CONIKAIOTCS C OJHUM M TEM K€ yCKO-
peHneM, TeM YCKOpPEHHMEM, KOTOpOe y HUX ecTh Ha paccrossHuu 100
MUJUTMOHOB KHJIOMETpOB. [loirydaeTcss BCero HECKOJIBKO THICSY JIET,
a He MWIJIMOHOB WJIM TEM IMade MIUTHApAOB. Tak, K CBEICHUIO: JITH-
TEJIHHO AEUCTBYIOINIEE YCKOPEHNE MAJIbIM HE OBIBaeT.
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Otmerum: npubnmxasce k Benepe, 3emis npubnmkaercss U K
Counnity, 3Haunt, BOKpyr CoJIHIIa OHA HAYHET BpaIlaThCs 3HAYUTEIIb-
HO ObICTpee, W MPOJOIHKUTEIHHOCTh 3€MHOTO T0Jla 3aMETHO COKpa-
TuTCca (B KoHLE Oyner He 365 cyTok, a, ckaxkeMm, 265), U ciemoBa-
TENBHO, 0 TOOOBOH BCTPEUYH KOJIMYECTBO 000POTOB €€ Bokpyr CoiH-
112 BO3pacTET.

Ho 310 06cTOsATETIHLCTBO CyTH Aena He MeHseT. OTHO pamyeT, mpu
TaKOM HeOJaronpusTHOM packiane mpudmmwkenue 3emnn Kk ConHIy
MpHUBENET K PE3KOMY MOBBIIIICHUIO TEMIIEPATyphl HAa TOBEPXHOCTH Ha-
meit «xoproem» — Boime 200°C, 1 MBI HEe TOXKUBEM 10 KaTacTpodu-
YEeCKOTO yJapa, KOTOPHIH CMOTYT HAOJIOAaTh B TEIECKOIMBI TOJBKO
oNMrapxu, ycrmesmue coexats Ha Mapc. [IpaBma, pamocts 3Ta 10-
BOJIbHa COMHHUTENbHASI.

Ho Bcé-taku s, Kak ONTHUMHCT U TYMaHUCT, BEpIO B CIIACCHUC
MPOTPECCUBHOTO YEJIOBEYECTBA HE TOJBKO B CHIIy OTCYTCTBHS CHJIBI
MPUTSDKEHUS — S BUXKY M ApYyroi (OIaronpusTHBIA) BapHUaHT pa3BH-
THS COOBITHH.

A UMEHHO:

Bo-nepBrIX, B mpouecce cOmmkeHuss 3emian 1 BeHepwsl oHU He
CTOJIKHYTCSI, & IPOCTO OKAKYTCS Ha OJHOU 00IIel opOouTe, COOTBET-
CTBYIOIIIEH OJJMHAKOBOM YIJIOBOM CKOpPOCTH BpaieHus. [Ipuuém cro-
ATh Ha OpOUTE OHM OYAyT B poTHBO(da3e (B BEPXHEM COCAMHEHHUH I10
OTHOUICHUH JPYT K APYTY, BCE BpeMs MO paszHbie CTOpOHBI OoT CoH-
na). Cpenm perieHuil ypaBHEHUH HeOCCHONW MEXaHHWKH, ciiaBa bory,
€CTb U TaKoe, IPUIEM YCTOHUUBOE.

Bo-Bropeix, Haxomsch (BCE BpeMms) MO pa3Hble CTOPOHBI OT
Connna, 3emsis u BeHepa oka3bIBalOTCS 3aIIMIIEHHBIMH UM, Kak
9KpaHOM, OT B3aUMHOTO MPUTSIKEHHS, TO €CTh COMMKAThCS OOJbIIe
HE OyIyT.

B-tpetpux, 'ocrons Hac HE OCTaBUT, CHU3UT TEMIIEPaTypy
Comaa 10 mpueMIeMoro KoMGOpTHOTO 3HAYCHUSI.

B-uerBépTHIX, BeHepa cTaHeT MPUTOIHON IJI1 OOUTAHHS IO BCEM
napameTrpaM, Mbl HNOJTYYHMM AOHOJIHUTENBHOE >KU3HEHHOE MPOCTpaH-
CTBO. A onurapxu, coexxapmre Ha Mapc «¢ OMIIETOM B OJIMH KOHEID,
OyayT TaMm BBIMHDPATB, CTOpas OT 3aBUCTH. KOHEYHO, HAM MPEICTOUT
MPEOI0JIETh MHOTO TPYIHOCTEH, HO HYKHO MOTEPIETh, «BbI TaM AEp-
KUTECh», BCE Kak-TO o0Opa3yercs U oO0pa3syMHUTCs, U Bce OyIyT J0-
BOJIBHBI M CHACTIIMBBIL.
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B-niAThIX, B KOHEYHOM CUETe, HAa HEKYIO €IUHYI0 OopOuTy cobe-
pyTcs Bce IuTaHeThl W actepouibl CONIHEYHOH CHCTEMBI, PACIOJIO-
KUBIINCH Ha HEH, KaKk OyCHHBI Ha MPOBOJIOYHOM KoJjblle. KoHeuHo,
OHH PACIIOJIOKATCS Ha OpOUTE TaK, YTOOBI y JIFOOOW TUIAHETHI MIPUTS-
KEHHE COCeJIeH clieBa U CIIpaBa KOMIICHCHPOBAIU IPYT IPyTa.

W ciyumrest 5T0 HE B 0OTHANEHHOM, a B 0003puMOM Oy ryIiem, He
mo3xke ueM gepes 500 met. Y Hac OyIeT BO3MOKHOCTh CO3/IaHHUS YeT0-
TO BPOJC «MEKIIAHETHOM KaHaTHOM mHuM». COynercs meuta VBana
Edpemona o coznannu Bemukoro Konsnal!

BO"pOCbl CKenmukam

Jlyis Tex uuTarenel, KOTOpPbIe HE OCHIIMITN CKa3aHHOE BBIIIC U, HE-
B3Upasi Ha TPE/ICTABIICHHBIE PE3YJIbTAaThl KOHKPETHBIX SKCIICPUMEHTOB U
HaOJIFOICHWIA, COXPAHSIOT BEPY B HEBHATHBIC coobpaxkeHus HproToHa,
TIpe/yIaraeTcsi ONBITaThCSl OTBETUTH Ha HECKOJIBKO BOTIPOCOB.

1. Kak pmocTturaercst mpo3pavyHOCTh O B3aWMOJCHCTBHUIO (BHE-
BpeMeHHOCTh)? Y HploTOHa B3auMoZeWCTBHE IBYX TeN IPYr C ApY-
TOM HE 3aBHCHUT OT TOTO, B3aUMOJEHUCTBYIOT OHHU HJIM HET C TPETbUM
TEJIOM. YKa3aHHOE CBOMCTBO «TPaBUTALMOHHOIO» B3aUMOJCHCTBUS,
KaK HEIOCTWXXKUMBIN Wjea, MOTYT OIEHUTh CO3JaTeyu WH(pOopMaIm-
OHHBIX cHUCTeM. Ha OBITOBOM YpPOBHE ATO BBITJISINT KaK yHUKAJIhHAS
CIIOCOOHOCTh, HE TepATh MHTEHCHBHOCTH BEIEHHS OCMBICICHHOTO
pasroBopa ¢ COOECETHUKOM IMPU OTKPHITUU MMapaJICILHOTO IUAJIOra ¢
MHOKECTBOM JIPYTMIX JIHII. becKOHedHas MPOU3BOAMTEIBHOCTh TIO
00paboTKe OECKOHEYHO HHTEHCHUBHOTO Tpaduka!

2. B rpaBUTalMOHHOM B3aMMOJAEWCTBUM HET KBaHTAa MUHHMAJIb-
HOTO JEHCTBHS M caMa Macca He TUCKpeTHa (KaK, HaImpuMep, JIeK-
TPUYCCKUU 3apsf), a IedcTBre ecTh. [la u Macca — 3TO BCero JIUIlb
OJTHO M3 CBOMCTB BemiecTBa. Ho cBO¥CTBa HE NEUCTBYIOT, UMH 00J1a-
JAIOT T€, KOTOPBIC AEHCTBYIOT. UTO e (MITH KTO XK€ ) AeHCTBYyeT?

3. Ilputsokenue o HelOTOHY ompesensercs BEITUYHHON TpOu3-
BEJICHUS Macc, M €ro XapakTep He MeHsieTcs ¢ pacctosHueM. Kak Ta-
KO€ BO3MOXXHO, €CITH «CTPOTO [I0Ka3aHa)» HEBO3MOXXHOCTh B3aWMO-
JEHCTBUS CO CKOPOCTBIO, OOJIBIIEH CKOPOCTH CBETA?

4. TToueMy rpaBUTAIlMOHHOE B3aMMOJICHCTBHE HE 3aBHCHUT OT OT-
HOCHUTEIBHONW CKOPOCTU B3aWMOJICHUCTBYIOIIUX TEl (B TOM 4YHCIE OT
BpAaIIaTeIbHOTO IBWKEHHUS OJHOPOIHBIX CHEPHUECKHUX TENT BOKPYT
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CBOMX T€OMETPUYSCKUX IIEHTPOB)? 3aMeTUM eIE, YTO «Teiay, JBU-
KYIIUECS] B «CBOOOIHOM IPOCTPAHCTBE», HAXOMATCS BO B3aMMHOUN
HEBECOMOCTH, TPAKTYIOLIEHCS KIAaCCUYECKOM MEXaHUKOW KaK COCTOsI-
HUE Tella, Ha KOTOPOE HE JCHCTBYIOT HUKAKUE CHIIBL.

5. [ouemy B caMBIX COBPEMEHHBIX CIIPABOYHHKAX «TPaBHTAIU-
OHHAsl KOHCTaHTa» JAeTCs C TOYHOCTHIO BCEro N0 Tpex 3HakoB? OHa
He sABJsieTcs U (QyHIaMEHTATbHOW KOHCTAHTOM, TaK KaK HE BbIpaxka-
eTcs uepe3 npyrue (pyHmaaMeHTanbHbIe KOHCTaHTHL. [loxoxke, 4To mo-
cne KaBenanima HHKTO HE MPOBOAMI KaKHE-THOO 3KCIIEPUMEHTHI C
rpauTanueil. [la m nmposoamn m ux Kasenaum?

6. Kak 00OBsSCHUTH TapaHOPMATBHBIE MATEeMAaTUYECKHE CIIOCO0-
HOCTH MAaTepHUaJbHBIX TOUYCK? SIBICHHE «BCEMHPHOIO TATOTCHUS
MPEICTaBISIETCS. YHUBEPCYMOM «MamH HbI0TOHA», KOHCTPYKTHBHO
COCTOAIIUX M3 MaTepUATBHBIX (6ecCTpYKTYypHBIX) Todek. OHM (QyHK-
IIUOHATLHO CIIOCOOHBI MTHOBEHHO OIEHUBATh MAaCChl BCEX OCTATbHBIX
MaTepHuaIbHBIX TOYCK BCeneHHOW U pacCTOSHUS 10 HUX U B COOTBET-
CTBHU C TIOJYYCHHBIMH JaHHBIMH BBIYMCIATH (MTHOBEHHO) 1O (hop-
Mysie HeroToHa (¢ 0€CKOHEYHO BBICOKOM TOYHOCTBIO) CBOE€ HOBOE TIO-
JIO’)KEHUE B a0COJIOTHOM IMPOCTPAHCTBE U PEAIM30BHIBATH TYAa CBOC
nepeMenieHue. PemaioT TpaHCBBIYMCIUTENBHYIO 3amady. BoT 310
MamwuHbl! J[anexo 10 HUX M3BECTHBIM M3 MAaTEMaTHKH a0CTPaKTHBIM
YHHBEpCaIbHBIM MamuHaMm Triopunra u [locra. Y mpu 3tom y koro-
TO MIOBOPAYMBACTCS A3BIK TOBOPUTH O KOCHOCTH MaTepuu!

7. «3aKOH BCEMHUPHOTO TIATOTCHHS» HAXOIAUTCS B ONMPEACTIEHHON
OIITO3UIIUN KO BTOPOMY 3aKOHY TOTO k¢ HbIoTOHA, a MMEHHO: JI0-
Oble cuibl (KpOME CHJIBI TPAaBUTAIIMOHHON) COOOIIAIOT TEIy YCKOpe-
HUE, O0paTHO MPOMOPLUMOHATIHFHOE €ro Macce, a Chia TATOTCHUS
MpuIa€T BCEM TellaM OJIHO M TO )K€ YCKOPEHHE HE3aBUCHUMO OT Mac-
cel. [Touemy u 3auem?

8. Emé Jlarurac mokasai, 94To €CIId 10 Mepe NepeMeIIeHNs KOC-
MHYECKOTO Tejla HOBbIE 3HAUECHHUS JEUCTBYIOMIECH HAa HETO CHIIBI TATO-
TEHUS YCTaHABIIMBAJIVCH OBl C 3alla3bIBAHUEM BO BPEMEHH, TO OpOH-
ThI OBl DBOJIOIMOHMPOBaNKM. Ho Takue SBONIOIHMH OTCYTCTBYIOT, W
Jlamumac, ucxoAs W3 WMMEBIIMXCA Y HETO JAaHHBIX, CAENAN HIDKHIOK
OIICHKY CKOPOCTH TATOTEHUS: Ta HWKHSISI OIICHKAa OKa3aiach OOJbIe
CKOpOCTH CBeTa Ha BoceMb (!) mopsinkoB. B Te BpeMeHa 3TOT pe3yiib-
TaT HUKOTO HE HampAar, 0o cam HpIOTOH momarai, 4To TSATOTEHHE
NEeHCTBYET BOOOIIe O3 3ama3abIBaHus BO BPEMEHH.
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9. ¥V Bcex Bpalmarommxcs Tel ecTh onHa obmias uepra. [loj
NeCTBUEM BHEIIHUX MOMEHTOB CHJI OCh BpAIlAIOLIErocs Tena IOo-
BOPaYMBAETCSI HE B TOW MJIOCKOCTH, B KOTOPOH OHa MOBEPHYJIACh OB
0e3 BpallleHus], a B INIOCKOCTH, €l MepHeHANKYIAPHOH (TIpeueccus).
Tax mouemy ecnu Ha Bpamarourytocs 3emito (JIyHy) nmeiictByer cu-
Jla TIPUTSDKEHUS, TO IUIaHETa HE IMOBOPAYMBAETCS B IUIOCKOCTH, e
(cwte) mepreHANKYISIPHOMN?

10. I[IprunHy OMHAKOBOCTH YCKOPEHHWM y pa3HBIX IO Macce Tel
B CBOOOJTHOM TAaJ€HUH MPUHATO OOBSCHATH MPOSBIECHHEM HHEPTHO-
CTH W TPUHIIAIIOM 3KBUBAJIEHTHOCTH, — PABEHCTBOM T'PABUTAIMOHHOMN
n uHepuuoHHoW Macc. Ho BcienctBue 3-ro 3axoHa HeroToHa Tenma
BOOOIE HE JOJKHBI MAAaTh, BEAb MPOTUBOIOJIOKHBIE CHJIBI — WHEP-
LMY ¥ TPaBUTALIMU — PaBHBIL, a Tena maaaroT. [Ipuaém mamaior ¢ ycko-
peHueM, HO Oe3 Jedopmaliuy.

Hapnerocs, 4to umTaTtens, BOOPYXEHHBIM Hallel WHEPLMOHHOMN
KOHIENINEeN TpaBUTALNH, JIETKO OTBETHJI Ha BCE TNPENJIOKEHHBIE BO-
MPOCHI, — BOIIPOCHI, HA KOTOpPbIE B paMKax TEOpWHU TAroTreHus Hpio-
TOHAa U TEOpUH, MOPOXKIEHHBIX €ro SIUTOHAMH, HABOJALIMX "TE€Hb
Ha TUIETEHb'", BHATHBIX OTBETOB HAHTH HEBO3MOXKHO.

Boi6oob. Ham aHanmm3 moOKa3bIBaeT, YTO TATOTEHHS HE CYIIECT-
BYET, TUIIOTE3a O MPUTSKEHUH BEIIECTBEHHBIX TEJI HECOCTOSATENBHA.
3BT HrtoTroHa HE TONBKO HE CBsi3aH ¢ (PU3MYECKOM peabHOCTBIO, —
3TO BOOOIIEe HE (PU3MUSCKHUA 3aKOH, a MaTEMaTHICCKOE H3IEIHE, KO-
TOPOE HE SABIIACTCS TaXKe MOACIBI0 PealbHON (DM3UIECKOM CYITHOCTH,
100 OHO HHMKaK HE CBA3aHO ¢ Heil. O4YeBHAHO, YTO CaMbIM OOJBHBIM
BOOOpaKeHNEM 00J1a1al0T MaTEMAaTHKH, a HE TIOJTHI U MIHCATEIH.

WNuepunoHHast KOHIENIHS TPABUTAIMHM M COOTBETCTBYIOMIAS €
THIIOTE3a, MO3BOJISIOT OCYIIECTBUTh KaTErOpU3aluio (eHOMEHa rpa-
BUTALIMH IO/ TaKyl0 PyOpPHKY OIbITA KaK MHEPLHMs, CACNIATh OUEBU/-
HOM 3aKOHHOCTH WIEHCTBA TpaBUTAIIMM B 3TOH (PyHIaMEHTaIbHOU
kareropun. Ilo-uHOMY, sSIBIIEHHE TpaBHTAlMU CYLIECTBYET HE Oiaro-
napsi MUQHUUYECKOMY TATOTEHHIO, a Onaromaps Takomy (yHIaMmeH-
TaJbHOMY AaCHeKTy pealbHOCTH Kak uHepius. Hamma kormemus
CO3/IaHUSl «TPABUTAIIMOHHOTO 3¢ (eKTa» W IKCIePUMEHTAIHHO ycCTa-
HOBJICHHBIE (DAKTOpPBI €ro MpOSIBICHHSA, CTaBSAT KPECT HA TEOpEeTHYe-
CKHX CIIEKYJALUAX W WHCHHYAIHsIX «BCEMHPHOTO TATOTeHHs». I 'pa-
BHUTAIUS] — HEYTO BPOAE «KOIPIUTHBHOIN CHIIBD» B MarHeTU3Me, MMe-
€T HaBeEHHYIO IPUPOY U XapaKTep MpOsBICHUS Malil.
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I'paBuTanus B CHHEpreTHYeCKoOM mapaaurme
Mozym mazu, s mo2y. Mos MaHTpa

B Tpaguumsx ¢usuueckoi HayKu, BeAylledl cBOE¢ Hadaio co Bpe-
MEH [Nanunes 1 HeloToHa, CBOMCTBA MPHUIIUCHIBAIOTCA WHIUBUIYaJIb-
HOMY OOBEKTY, B CHHEPIeTUKE — MPUPOJHBIM aHCaMOJIsIM, JIMOO HC-
KYCCTBEHHO OpPraHM30BaHHBIM accolManusiM oO0beKkToB. To ecTh, 3a
pe3yibTaT padoTHI, CIIOCOOHOCTH OBITH HANCNEHHBIMH TEMH WJIH
VHBIMHA CBOWCTBAMH «OTBEYAIOT» HE OTAEIbHBIC 3JIEMEHTHI OpraHHU3a-
uu (arperaiuu, CUCTEMBbI), a UX KOJUIEKTUBHBIC COTJIACOBAHHOCTH,
CHHXPOHHU3AINH, KorepeHTHOCTH. OpraHu3anus BCeraa JOJHKHA OBITh
Kak-TO OCHOBaHa M obOocHoBaHa. U, mpekme Bcero, ocCHOBaHA, MO0
OHa HE MOXET BO3HUKHYTh «cama c0o00i», OHa JO0JKHA OBITh CHHTE-
3WpOBaHa, PEAYCTAHOBJICHHA, B €€ CO3/IaHNe JOKHBI OBITh MPHUBJIC-
YeHBI (aKKyMYJIHUPOBAHBI) 3HAUYHMTENbHEIE pecypchl. CHHTE3 OpraHm-
3alUl — PECYPCOEMKHI MPOLecC U OH BO3MOXKEH, €CIH CYIIECTBYET
(hakTOp, KOTOPHI HMTOXUT TPOIECC CTAHOBJICHHS OpTaHH3allNH, U,
nmanee, obecrieunBaeT €€ yCTOHYMBOE CYIECTBOBAHWE O3 BHENIHEH
noanep kK. Hammame sToro (akTopa OOBEKTHBHO OO0YCIOBICHO
(hyHIaMEHTATLHBIM TTPOSBICHUEM IPUPOTHON aKTUBHOCTH.

®dakTop, KOTOPBIH WMTOXWI CUHTE3, B CHIYy CBoel (yHIaMeH-
TaJHHOCTH HE HMCYE3aeT IO 3aBEPIICHUIO CHHTE3a, a BBICTYMAaeT Te-
Meph yXKe B KadecTBe (DakTopa, 00ECIEUHBAOIIETO CAMOCOXPaHCHHE
OpraHM3alliY, MEXaHW3Ma PEIPECCUPOBAHMS OTKJIOHEHUH (M3MEHE-
HUI), BBI3BAHHBIX MaJBIMA BHYTPEHHHMH WM TPEIETBHO JIOITYCTH-
MBIMH BHEUTHHUMH BO3MYIIEHUSMH, YTO HA SI3bIKE MAaTEMaTHUKH Ha3bl-
BaeTCs COXPAHCHHWEM COOCTBEHHBIX 3HAYCHHU CUCTEMbBL. D(PQPEKTHI
peakiuy MPOTHUBOACHCTBYSI OPraHM3allii Ha BHEIIHUE BO3CHCTBHS —
9TO BHYTPUCHCTEMHBIN 3(deKT pernpeccur HaBS3BIBACMBIX HU3MEHE-
HUH, TPaBUTAIUS U €CTh TAKOW BHYTPUCUCTEMHBIN 3(PPEKT, CUMIITO-
MaTHUYECKH TPOSBIISIONIUNCSA B (OPME MOMEHTA CHIIBbI, HAIIPABJICHHO-
ro Ha COXpaHeHHe COOCTBEHHBIX 3HAYEHHH MOMEHTAa MMITYJIbCa, HEH-
TpaJIM3AIMIO CXOa MIEMEHTa ¢ UCXOMHOH (COOCTBEHHOM) OPOUTHL.

JeiictBue 3TOrO (akTOpa HANIOMUHACT JCHCTBHE «HEBUIUMOMN
pykm» Amama CmuTa, YCTAaHABIWBAIOIMICH pPaBHOBECHE CIpOca U
npenoxeHust Ha peiHKe. [Iprupoaa sToro akropa Bcerna mpuBsizaHa
C KakUM-THOO TPUPOJHBIM MEXaHH3MOM, THIA IAMSATH, WHEPIUH,
rucrepesuca. B ¢usnke yxe ecTb Takue 3aKOHBI, KaK «IIPaBUIIO, Jie-
BOH pyKU», MBI BBOJIUM «HEBUANMYIO pyKy» Axama Cmura.
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MexaHu3M JeMCTBUS 3TOTO (PaKTOpa UMEET KOPPEIISIIUIO C IOHS-
THEM M3 KJIACCHUYECKOTO CHCTEMHOTO aHAllM3a — «TEJICOJIOTHICCKUE
MEXaHHM3MBI», — XapaKTEPHU3YIOIIUM MaTepHAIbHBIA MEXaHU3M 4epe3
WCIIONIb30BAHUE TIOHSATHUS «IMKIIMYECKas MPUYUHHOCTH», HAOIIOac-
MOTO B CHCTEME, TJI¢ HOBbIC (hOPMBI TIOBEICHHS ITOCPEIACTBOM «00-
paTHOW CBSI3M» HAXOJIATCS TOJ BIUSHHEM NpexHUX Gopm. DieMeH-
TapHasi KHOEpHETHYECKasT MBICITb, YJap TOTOpa YIPAaBISETCS MpPEIbl-
nyteit 3aceukoir. CaMoopraHu3anys T0JDKHO OBITh OpraHU30BaHa.

IIposiBiIeHUST TpaBUTAIMK — BHYTPUCUCTEMHBIA 3(PdeKT, nMero-
IIUI MPOSIBJICHUE TOJBKO B MpEJeiax ONMpeJeIéHHbIM 00pa3oM opra-
HU30BaHHOW acCOIMANNU (arperamnny) BEemIECTBEHHBIX 00pa3oBaHUIL.
U, pazymeercs, 310 3P ekt HE UMEET «BCEMHPHOTO» CTaTyca.

[TocMoTpuTe Ha PUCYHOK, BEUIECTBEHHOTO Tela, MCXOHO 3aKpy-
YEeHHOTO HEKUM 00pa3oM OTHOCHTENBHO IHEeHTpaibHON Touku. Co-
XPAaHHT JIX TEJIO XapaKTep JABMKCHHS — MO OKPY)>KHOCTH BOKPYT IICH-
Tpa — nepeins B cBoOoHOe nBrkeHHe? OYEeBHIIHO, COXPAHUT, BEIb
Pa3HbIC €T0 YaCTH MMEIOT Pa3HbIC M0 BEIMYUHE U HANPABICHUIO CKO-
poctu. Camu 1o cebe, Oe3 BHEIIHETO BO3ACHCTBUSA, 3TH CKOPOCTH HE
M3MEHSATCS, a CJICIOBATEIbHO, COXPAHUTCS M XapaKTep KPYTrOBOTO
(opOuTaNBHOTO) ABMKEHUS. 3/IeCh CaMO TEJO MPEJICTaBISIET COOOU
HEKOE TIOJIE CKOPOCTEH IO MPOCTPAHCTBY, CBOCOOPA3HOE BEIIECTBEH-
HOe BekTopHOe moste. [loie, mpemcraBisieMoe TpaueHTOM

Vv:i'd—v+7d—v+%gJi
ox 0y oz

nJia, B CUCTEMC TIOJIAPHBIX KoopauHaT
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351ech MbI UMEEM JICNIO C TIPOSIBIICHUEM TUC-
TEPE3UCHOTO TMOBEJCHUS, KOTJa U3MEHCHUE
COCTOSIHUSI CHCTEMbI 3aBUCHT HE CTONILKO OT TEKYIIEro COCTOSHUS, a
OoJIBIIIe OT MPEABIIYIIETO U MPE]T MPEIbITYIIETO.

Paboraer «reneonornveckuii MexaHU3M», HOBbIC JOPMBI TIOBEJIE-
HUSl TIOCPEJCTBOM «OOpaTHOH CBSI3W» HAXONATCS TIOJ BIUSHHEM
npexxHux Gopm. OTKyna clIeayeT To, YTO JIJIsi CBOOOIHOTO JIBUKCHHUS
Tena (1Mo WHEPIHH) 10 KPYroBOH opOuTe HET HEOOXOIUMOCTH B II0-
MOIIY KaKOH-THOO0 «CHIIBI TATOTCHUS.

F
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MeTtadu3uka rpaBuTaluu
Memaguzuxa — 3mo HeobbIYAHO YNOPHOE CINpeMIeHUe
Mblcaums sichbim 0opazom. Buibsm Jxemc
Oouwue npeocmasienus o memaguszuke

ABTOp HE SBISETCS NUIUIOMHUPOBAHHBIM METa(U3UKOM, W YPO-
BEHb COACPKAHUS JAHHOU TJIaBhI — IIOOUTEILCKUN ypoBeHb. Ho Kak-
TO HY)XHO Ha4HMHATH, IOCKOJBKY CTpax Iepea COOCTBEHHBIM IPOSB-
JICHUEeM — 3TO TPUYHMHA HaIllell MacCUBHOCTH. B mpeasiqynmx riaaBax
MMOKa3aHO, YTO B COBPEMEHHBIX YCJIOBHAX HWCTHUHY MPUXOAUTCS C OT-
POMHBIM TPYAOM BBIKANBIBaTh W3-TIOJ TOp MPEAHAMEPEHHON W He-
IpeaHaMEPEeHHON JDKHM, oOMaHa W camooOMaHa. Kpome Toro, wem
CTaple Mbl CTAHOBUMCS, TeM OOJIbIle TepsieM MYyIpOCTh B MpHOOpe-
TaeM TO, YTO Ha3bIBACTCA YM. A 3TOT yM OOUTCS OBITh OCMESIHHBIM,
BBITJISIZICTH TITYTO, c1a®o wiu Henerno. OH BBEITECHAET HAIy BO3MOX-
HOCTH TIOJIb30BAThCS IMPABOM Ha COOCTBEHHOE co3HaHue. MBI ke,
MOJIL3YSICh MPABOM HAa COOCTBEHHOE CO3HAHME, MPHUCTYIaeM K MeTa-
(PU3UYECKUM HCKAHUSM.

C npeBHHX BpEeMEH MPUHATO CUUTATh, YTO MeTapH3MKa yKa3bIiBa-
€T Ha W3y4YeHHUE TOr0, YTO JICKHT 3a IpeiesiaMu (PU3UICCKHUX SIBIIC-
HUH, B OcCHOBaHUH nX. CaMo (hr3mdecKoe SBIEHHE — 3TO BCETO JIUIIb
retizak (raHmmadT, Mais), CAMITOMATHIECKOE TIPOSBIICHHE TIPOIIEC-
COB, UTO WAYT 3a mpejaenamu (uzndeckoro siieHus. Hampumep, Boi-
HBl — 3TO CHMIITOMaTHYECKOEe MpPOSBICHHE KOJeOaHWil B BeIIeCTBe,
BoHBI — maHamadT. Komebanns xe, Haxogmmecs 3a IpeaeioM Ha-
LIMX BOCIIPUATHH, — 3TO €IUHOOOPA3HO JeCTBYIOIIEe BEECTBO, Pu-
3MYECKHI TPOoIece, & BOJHBI — He (pu3nveckuil 00beKT, a pe3yabpTar,
MPOU3BEAEHHBIN CTATUCTUYECKOW MHAYKIMEW CO3HAHUS COBOKYITHO-
cti "monoOHBIX" Konebanuii. Pacnpocrpanenue xoneOaHuii HE CBS-
3aHO C MIEPEHOCOM BEIECTBA, OHO CBS3aHO C TPAHCISAIHEH BO30YXK-
neHus (MMIyiibea), B hopMe TEePEABIKCHUS Pa3psHKEHUS, ITyCTOTHI.
[Ipupone "mycrory" mepemMeraTth jerde, 4eM "TycToTy", U TyT OHa
WCIONB3yeT "MpuUHUUI JoMUHO". MaTeMaTuka K€ HallelieHa Ha
00BeKTHl JaHmmapTHOrO THNA, a HE Ha (QU3WIECKHUE TIPOIECCHI,
MaTEeMaTHKH — 3TO Kak Obl jaHgmadTHBIC au3aiHepsl. B »TOM
MPUYMHA CUMIOTOMATHYECKOTO XapakTepa (hHU3MKO-MaTeMaTUYeCKUX
Hay9HBIX TEOPH. DKOHOMHUS MBITIUICHHS 110 Maxy.

UT0oOB! HE MOTYYNTh OOBUHEHHS B T'OJIOCIOBHOCTH, JIBA MPUMeEpa
nmaHAmadTHOrO HAYYHOTO TOJX0/a.
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KBaHTOBas MexaHHKa SBISETCS TOIMBITKOW CHCTEMATH3AIUU DKC-
MEPUMEHTAIBHBIX JAaHHBIX [0 CIEKTpaM, M TaKWE HMHCTPYMEHTHI
pean3anuy MOMBITKY, KaK MOJIEH aTOMa, MaTPUYHAs MU BOJTHOBAs
MEXaHHKa, — OCHOBaHbI Ha KOMOWHAIIMOHHOM TMpUHIMIE PuTia,
ycraHoBuBiiero (1908), 4ro YacTOTBl H3NIyYeHHS MOAYUHSIIOTCS
OTIpE/IETICHHBIM PAa3HOCTHBIM OTHOIIEHUSM. A TaKHe IMOJIOKEHUS KaK
MOHATHE CNHHA, NpuHIWN 3ampera llaymm, marueron bopa u T.1.,
BBOJWJIUCH BIOCJCICTBUU TOJIBKO I TOTO, Y4TOOBI HAOIIOacMbIe
YacTOTHl TMOMYUHSIIUCH KOMOWHAIIMOHHOMY TPUHIMIY. OTO €CTh
OTKpBITas TEOpUS B TOM CMBICIE, YTO BO3HUKAIOIINE B HEH
HEaJICKBaTHOCTH PEAbHOCTH YCTPAHSIOTCS JTOOABIICHUEM B
FaMWJIBTOHUAH MOOXOMSIINX OIEPATOPOB WM 3JIEMEHTOB. Takoi
K€ TIOATOHKOW COBEPIIEHCTBOBAIHM TEOIEHTPUYECKYIO CHCTEMY
(MaTeMaTH4ecKyl0 TEOPHIO), BBOZS HOBBIE ITOJIOKEHHUS: BBOIMIN
SIUIMKIIBI, TIOTOM SIHUIUKIBI OT 3MULMUKIOB, NTUMGEPEHTH U T.1I.
leonenTpuieckast cucreMa, Kak KBaHTOBas MEXaHWKA, OTHOCSTCS K
KJIACCY METOJUYECKUX CHCTEM — TEXHOJOTHYECKUX 3HAHWH, KOTOPHIE
HaIleJICHBl HE Ha TOHMMAaHWE PEANbHOCTH, a HA WX MPUMCHCHUE
MHOKECTBOM OOBIYHBIX JIFOJICH B OOBIICHHON IPaKTHKE.

enesuc u ¢usudeckas cyTh MPOIECCOB, JISKAIIUX B OCHOBaHUH
SIBJICHUH (CYITHOCTH JIaHmmadTa CIIeKTPOB | JIaHamadTa CIeI0B CBe-
THJI Ha HEOOCBOJIE) TEOPETUKOB HE MHTEpEeCcOBaTH. MaTeMaTHIeCKIMi
uneanusM [lTonemest mMpoaoKaeT XKUTh B yMaX COBPEMEHHBIX y4e-
HBIX, W, 110 MHEHHWIO JlaHmay, mpeacTaBiisieT MarrucTPalbHBINA MyTh
«TIOCTIDKEHUS] TOTO, YTO M MPEACTaBUTh HEBO3MOXKHO». MBI Xe, TO-
HUMas SIBIIGHUS TPUPOABI JUIIb KaK IPOSBICHHE TOW BHYTPEHHEH
CYITHOCTH, KOTOpas JICKUT IO Ty CTOPOHY SIBJICHHIA TPUPOIBI, TTOTIHI-
TaeMcs IPHOIM3UTHCS K MOHUMAHUIO CYIIHOCTH, 000JI0YKON KOTOPOH
CITy>KaT SIBJICHUS MIPUPOJIBL.

Crnenyss MakCuMe KUTaWCKUX MYJperoB: «3HaTh — MOHUMAaTh—
YMETB», U (QOpPMYyJIe «CO3HAHHE — 3TO CO3JAHHE», MBI PACIIUPUM
chepy npumeHneHus: Meradusznku. Hama Meradu3nka JOKHA CTATh
WHCTPYMEHTOM CO3JIaHWS HOBBIX (DM3UK W HAJCICHUS] UMHU U 3BE3] U
ceOst, a B Ommkaluield MEPCHeKTUBE — CPEJICTBOM MOJCPHU3AIUN
¢u3MKM Hamed muaHeThl W Hac. Hayka, COpUEHTHpOBaHHAas Ha
KOJMYECTBEHHYIO MaTeMaTHKY, a HE Ha MEeTapU3UKy — 3TO HE HaIll,

a TYNUKOBKIA myTh. Haiia Metadusnka — 3To cpecTBo U miathopma
mepexoja OT pa3pyllalolIUX MPUPOAY  TEXHOJIOTHUU K MPHUPO-
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JIOTIOIO0HON Maruu, K KOHTPOJUPYEMOW TpaHCc(OpManuu peabHO-
cti. be3 3Toro mepexoza CMBICT CYIIECTBOBAHHS YeIOBEUECTBA JIH-
IaeTcs BCAYECKOW PasyMHOM Ienu. A Marusi HeM3MEepUMO CHIIbHEe
JOOBIX TIOCTPOCHNUN MHTEIUIEKTA.

OTMeTHM, TOTOBOM TIPUTOAHOW IS peayl3alliil HalTuX Ieiei
MeTapu3UKH HeT. JTa HayKa MHOTO CTOJIETHI MOaBIsIach, U MPUAET-
Csl IOJIXOMSIYI0 MeTapu3uKy CO3/1aBaTh B ONCPATUBHOM MOPSIKE TIO
xony nena. Meradu3uka Bceryia KOHCTPYKTUBHA, H B JHO00W Metadu-
3WKE, B TOM YHCJIC W HAIlleH, TPaHMIBI €€ MPUMEHUMOCTH 3aJ1aloTCs
BO3MOXKHOCTAMH €€ KOHCTpykTopa. Ham monamoOutcs meraduznue-
CKUI KOHCTPYKTOp (MeTadumsmyeckuil «Jlero») Kak HEKOTOpBIA mpe-
JeTbHO MWHUMU3UPOBAHHBIA (ONTUMANIBHBINA) HA0Op Oa3HCHBIX »HJe-
MeHTOB. B mzeane aneMeHThl (KOHCTPYKThI) JOJDKHBI OBITH OJJHOTHII-
HbIMH, (pyHIAMEHTAIFHBIMH B TOIOJIOTHYECKOM acleKTe, 00Jagaro-
ITUMH CIIOCOOHOCTRIO K arperupoBaHuIo (COOpKe, CKIIEHKe) B TUHAMU-
YeCKHe CaMOCTaOITU3UPYIOMNECS] KOHCTPYKITUN (arperatsbl) CIOMXKHOM
KoHpuUrypammuy. Hukakoro pasHooOpasusi, BCE TOJNBKO THIOBOE. bosee
TOTO, arperatrbl, OOpa30BaHHBIC «CKICHKOW» KOHCTPYKTOB, ITOJIKHEI
OBITh JIOTUCTUYECKH COCTOSITENBHBIMHE, SKOJIOTHYHBIMH, TO €CTh (PyHK-
[IMOHUPOBATh 0e3 Kakux-moo 3arpar. CBoeobOpazHas cTenc-
TEXHOJIOTHS BTOPOTO TIOPSAKA, TIOCKOJIBKY TEXHOJIOTHS IPUPOJIBI B HEH
CaMOl SIBHO HE TIPOSIBIISCTCS.

CoOpaHHBI k€ M3 KOHCTPYKIMH HaIIero KOHCTPYKTOpa TJo-
OaNbHBI O0BEKT — YHHBEPCYM, TEM CaMbIM HAJICJIEHHBINM COOCTBEHHON
YHUKQIBHON (DU3UKOM, TOIKEH CYIIECTBOBATh B PEXXHME camocTalOu-
JIU3aIUA U TIPEJCTAaBISATh COOOM HEKYI0 CaMOOPTraHW30BaHHYIO CYIII-
HOCTh. A CaMOOpPraHW30BaHHAs! CYIIHOCTh — 3TO M €CTh OpraHU3aIus,
AIIEMEHTHI KOTOPOU ACHCTBYIOT MO €JUHOM CHUCTeME, caMO ACUCTBHE
TOJ/IEPYKUBAETCS] HE KaKUM-TO BHEITHUM PETYIATOPOM, & BHYTPEHHU-
MH TIpOIIECCaMH, JEHCTBYIOIIMMH C CHUMOMOTHYECKON YBSI3KOH. XWH-
1eHko [6] mpeamonmoxkwt, yto M. KaHT BUACIT caMOOpTraHM3aIMIo0 Kak
Takoe B3aMMOJEWCTBHE YacTel, KOrja Kaxaas 9acTb 00s3aHa CBOWM
CYIIIECTBOBAaHMEM JIEHCTBHIO OCTAIBHBIX M CYIIECTBYET Paad OCTallb-
HBIX M BCero nesoro. M gacte 0JKHA OBITh OPraHOM, MPOU3BOJISIINM
IpyTHe YacTH, KOTOPhIE TaK)Ke B3aMMHO MPOU3BOIAT OCTaJIbHBIC. «Hu-
KaKOU UCKYCCMEEHHbIN UHCIMPYMEHN He MOJCem Omeeyams MmaKoMmy
onpeoenenHuio, Ho MOALKO MAKOU, 8 Ubl PECYPCyl 6X00SM MAMEPUATb
8CeX cyujecmsylowux dacmeu-uncmpymenmos. Tonvko npu evinosive-
HUU MAaKux yCaoeuii, MoabKo 68 MaKkou MepMUHOI0SUU MOdCEm Cyuje-
CcmMeosams Mmaxoil NPpoOyKm, KaKk OpeaHU308aHHOE U CAMOOPAHUZ0BAH-
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Hoe bbimue, U, KaK MAaxKogoe, OHO Modcem Oblmb Memagusuiecky on-
PABOAHHBIM U 3AKOHUEHHBIM.

Cmacubo Kanrty 3a mozackaszky. CaemaeM MMEHHO TakuM oOpa-
30oM. Ilo xoay peuieHus Hamied TrpaHJIMO3HOM 3aJaud MbI MOIYTHO
pemrM Bce BOTIPOCH rpaBuTaiin. [loHATHO, TpaBUTAIMS TYT IJIS HAC
— 3TO MPOCTO MOBOJI 3aHATHCS CTPOUTEIHCTBOM YHHUBEPCYMA.

Mertadusuka, UMeromIas B Ka4eCTBE HHCTPYMEHTAPUS KOHCTPYK-
TOp KaHTOBCKOTO THIIA, O0JIaJaeT BO3MOXKHOCTBIO CTPOWTH HOBBIC
MOJebHbIE (DM3WKH, a 3HAYWT, Ja€T HaM BO3MOXXHOCTH IMTOHHMATH,
KaKOB €CTh KOHCTPYKTOP, OTNPEAEISIONINA CYIIEeCTBYIOIIYIO (GU3NKY
HaIlllel TUIAHETHI, CO BCEMHU BBITEKAIONIUMHE W3 ITOTO IparMaTHIeCKH-
MU TIOCIEACTBHAMHU. Bemp KuTalickue MyIpenbl HaM MOBEIAIIH:
«3HaTh — 3HAYUT MMOHUMATh, IOHUMATh — 3HAYUT YMETh, yMETh — 3Ha-
4yuT 3HaTh». M B caMoM Jienie — Kak MOXXKHO TIO3HATh U MOHSATh HEUTO
(maxxe Oonee mMpocToe, YeM MHUPO3JaHKE), HE CO3AaBasi HEUTO MON00-
Hoe? CMBICIOM 4Yero-au0o obmamaer juilb ero Co3garenb, a He Ha-
omogarens. BoT co3maauM camMu IeiCTBYONIYI0 MOJENh HOBOTO MU-
pa, Toraa U OTBETUM Ha H}O6I)Ie BOIIPOCHI OTHOCUTECIIbHO MHUpA HaIlIC-
ro — uro 31o? 3aueM 3T0? Kak 310? Ilonaraere, HenmoabémMuo? B Ha-
MUX PAaCCyXICHUAX HC TOJIKHO 6BITB MeCTa arHOCTHYECKHUM MOTHU-
Bam. [TopakeHdeckast HO3UIUS — He Hall BBIOOD. XKU3Hb MeHs Haydu-
Jla: 4eM TrpaHguo3HeN 3ajada, TeM Ipolle e€ perieHne. IToMy Ke 5
yay u Bac. Ho HyXHO mpenBuaeTp M HEM30EKHBIE MPENSTCTBHA,
BCTAIOMIHE HA 3TOM ITyTH.

TpyaHOCTH COCTOAT, TIPEX A€ BCETO, B TOM, YTO HAaIll MO3T, CBS-
3aHHBIN MO pyKaM M HOTaM IIyTaMH JIOTUKH, HECTIOCOOEH OCYIIECT-
BUTH CIIOHTAHHBINA MEPEXOJl OT €AMHUYHOTO IMPOSBIEHHS CBOWCTBA K
(hopMyIMpoOBKe, BBIpaXAIOMIEH 3TO CBOMCTBO B MOMHOM 00B&EMe. Ha-
¥ TIPEJICTAaBIICHNS O PEaIbHOCTH C(DOPMUPOBAHKI Ha 0a3e JIOTUKH, U,
MOCKOJIBKY JIOTHYHO M TPOLIE UMETH JAEI0 C MPEACTaBIECHUSIMU O pe-
AIBHOCTH, Y€M C CaMOil peallbHOCThIO, MBI, KaK MPaBUIIO, CMEIIHBAEM
OOHO C APYTMM U NPUHHUMACM CBOM CHUMBOJIbI U NOHATHA 3a pCalib-
HOCThb. Jloruka memaeT OOHApYXUTh B OTAEIBHBIX MPOSIBICHUSX Ha-
TV TTI00aNBHOTO MPUHIIHIA JCHCTBHUS.

[Ipenmonararo, 9TO0 MPOYNTAB MPEABIAYIIHNE TIaBbl MO KHHTH,
YUTATEIh KaK Obl MPUHSIT «CHIBOPOTKY MPaBIBI» H, OUIYTHB BKYC HC-
THUHBI, BOCCTAHOBWJI NPUPOAHYIO KOMIIETEHIINIO BUACHHSA E€IMHCTBA
MHUpa CKBO3b IEJICHY JIOTUKH, TO €CTh MOXXET BUAETh U MOHUMATH
(xak ToT Bwif) TO, 9TO BCe MHBIC BUIECTHh U TOHUMATh HECTIOCOOHEI.
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HpaB;[a, HY>XHO ITIOHMMaTh, HAa YTO MBI Ha CaMOM J[CJIC CIIOCO0-
HBl. OCTaHOBUMCS Ha OCOOCHHOCTSIX HAIIEro BOCIIpUATHA. Bot 4to

HaMm noBenana Miaaa babud o Hammem MecTe B TpEXMEPHOM MUDE:

MBI — 4eJI0BEYECTBO — KUTEIIH IUVIOCKOTO MHPA, U YAUBIATHCS STOMY HE CTOUT.
BBl ckaxere, 4TO BeCb MHP M BCE OOBEKTBI, KOTOPbIE HAC OKPYXKAIOT, OHU TPEXMep-
Hble! A HUKTO U HE CIIOPUT, J1a, MBI )KUBEM B MUpPE TPEXMEPHBIX 00bekToB. Ho ToIB-
KO JIMIIb B MHpPe TPeXMePHBIX 00beKTOB! [la, HAC OKPYKAIOT OOBEKTHI, UMEIONINE
TPH M3MEPCHHS U MOBEPXHOCTh BTOporo mopsiaka! Ho Mbl He MoxeM HabmO#aTh
TPEXMEpHEIl 00BEKT HOIHOCTBIO — ITYCTh Ja)ke He BCE €ro BHYTPEHHEE CONEPKIMOe,
a XOTg OBl CO BCEX CTOPOH OJHOBPEMEHHO. [l 4yenoBeka OTKPHITA TOJBKO JIHIIb
HOBEPXHOCTh OOBEKTOB, Ja U TO TOIBKO JMIIb MaKCHMyM Ha IOJOBHHY, KOTOpast
HAaXOJMTCSA B HPSMOI BMAMMOCTH 4eNIOBEKa, a oOpaTHas CTOPOHA BCeX OOBEKTOB
Bceraa ckpbita!l JIeHCTBUTENBPHO OOBEKTHI, KOTOPBIE OKPY)KAIOT 4EJIOBEKa, TpexXMep-
Hble. Ho uenoBek — 3T0 0OUTaTEINb MIOCKOTO MUPA, KOTOPBIHl HEMHOT'O BBICYHYJICS 3
CBOEH IIOCKOCTH M MOXKET 0003peBaTh €€ U HEKOTOPbIE JPYrie MOBEPXHOCTH, KOTO-

pbI€ TOCTYIHEI €I0 3PCHHIO.

/x\
ol {-a'i\ ) r..  JemoBex — 9TO CymIECTBO, KOTOpOE BEMIUIO H3
] N Y~ IUIOCKOCTH, HO €T0 MHpP BCE PAaBHO OCTACTCS II0-
S ¢ ! \ /  BEpPXHOCTBIO, IpaBia YyXe BTOPOr0 IOpsJKA.

AN N S NN | PR Y A
JlpyriMu  CIIOBaMH, YEJIOBEKa OKPYKAIOT I10-

BEPXHOCTHU TPEXMEPHBIX 00bekTOB. TakoB Mup ais yenoBeka. Koneuno, o0uaHO
paccraBaThCsi ¢ MBICIbBIO, YTO YEJIOBEK TMTaHT MBICIIH U BIACTEINH MHUPA.

VBaxaemas Muna IlaBiioBHa, HIYero oOMIHOTO B 3TOM HerT. Jla,
BO3MOXXHOCTH OPTaHOB HAIlIUX YYBCTB HE OE3rpaHUYHBI, HO UMCHHO
Oyraromapsi TUM OTPaHWUYCHHUSIM 00ECIIeUnBaETCS UX PabOTOCIIOCO0-
HOCThH B pealbHOM MaciTade BpeMeHH. Eciaum Obl Hamre 3peHue OblIo
TPEXMEPHBIM, TO €CTh JUIS HAC CTadu Obl MPO3PAYHBI JABYXMEPHBIC
000J109KH, TO MBI ObI BOOOIIe HU4ero He yBujenu! W Borpoc o pas-
MEpPHOCTH IPOCTPAHCTBA YMECTEH, €CIIM TIOHATHE "MEPHOCTh'"' MMEeT
CMBICT JUIsl 3JIEMEHTOB TPOCTpPaHCTBA. /{1 BEKTOPOB OHO HMeEET
CMBICJ, U Pa3MEPHOCTh BEKTOPHOTO MPOCTPAHCTBA BCErJa ONpPEICI-
Ma. He ctout 6ykBampHO TOHMMAaTh MaTeMaTHUECKHE TEPMUHBI.

3peHue He B COCTOSIHAW PA3IWYHUTh JIBIKEHHE, MPOUCXOJSIIEe
MeHee ueM 3a 1/10 cexyHIpl, 4TO SBISETCS OCHOBAaHUEM JUIsS OOJIBIIO-
T'0 YHUCJIa WJUTIO3UH B TPIOKOB, TAKUX KaK «IOBKOCTh PYK», (OKOHTJIEP-
cTBOY». [10 OTHONIEHUIO K POCTPAHCTBY 3PCHUE IMOJIC3HEE, YEM CIYX,
3]1eCh OHO JOMUHHUPYET, HO TI0 OTHOIICHUIO KO BPEMEHH CIYX OTJIH-
yaeTrcs OOJBIIUM pa3pellieHUueM, YeM 3pEHHUE, YeMy MPUMEPOM CITy-
*uT Boctpusitue peun. Ciyx B 10 pa3 mydiie, 4eM 3peHUe, MO3BOJISET
Pa3IMYUTE COOBITHS, CEYIOIINE BIUIOTHYIO OTHO 32 IPYTHM.
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Memadghuzuueckuii KOHCMPYKmMop

O4eBHIHO, HY)KHO OTNPEACTUTHCS C MaTepHAIOM, M3 KOTOPOTO
Oynem co3nmaBaTh MeTaU3HUECKUE KOHCTPYKTUBHBIC 3JICMCHTHI
(xoHCTpYKTHI). C ero BEIOOPOM MHE TIOMOTJIA CIIeAYIONmas IpHuTYa.

YMep yueHbll, a ero ayiia npejcraia nepej borom u roBopur:
«MBl1, TIOAM HayKW, MPUILIM K 3aKIFOYCHUIO, YTO YKe OOJbIlIe HE
Hyx)gaemcs B Tebe! Mbl mOCTUrIM Bce TalWHBI U 3HAEM BCE, UTO
3Haemb ThI, yMeeM KIOHHPOBATh JIOACH, MEepEecaKUBaTh OPTaHbBI
Tena, CO3/laBaTh HOBBIC BHUIBI JKUBOTHBIX U pacTeHuil... ClIoBOM,
MBI MOXXEM JIeNIaTh BCE TO, YTO PAHBIIC CUUTAIOCH YYJCCHBIM H
MPUIIACHIBAIOCH TBOEH MyJIPOCTH U BCEMOTYIIIECTBY.

Bor pmonro u TepmenuBO ciymanm W, KOTZA YYCHBIH, HaKOHEII,
3aMoTyall, TpeIIoKuI eMy: «JlaBail Torga mpoBepuM, HYXHAeTcs JId
eme Bo MHe denoBedecTBo miu HeT? IlpoBenem ¢ ToOo# HeOOMbBITIOE
COCTS3aHME B TBOPYECTBE». YUCHBIH COIMIACHICA M CHPOCHWI «YTO
XO04YellTb, 9TOOHI 51 crenan?» bor emy orBeTwi: «JlaBaii cienaeM OIATh
MEpBOTO dYeloBeka — Amama». YdeHwld ckazam: «lIpekpacHo!» — wm
HAKJIOHWJICS, YTOOBI 3a4epIHyTh ropcTh mbu. Ha uro Bor ckazam:
«9#, He Tak 0picTpo! THI HCITONMB3Yi CBOIO COOCTBEHHYIO IBLITH, MO0
JKe He Tporait!»

He myXHO nckath HeBeAOMBIH 3(Up, HE HYKHO TOJTO HCKATh
TIEPBOOCHOBY, CyOCTaHITHIO (CyOCTpaT), OHa yXe €CTh — OTO BEIIEeCT-
Bo. KoHeuHO, BocprHUMaeMOe HaMH BEIIECTBO YK€ HaJICIICHO He-
KOTOPBIMU CBOMCTBaMH, OJlarofapsi ’TOMY MBI €r0 BOCIPHHUMAEM,
TaKk Kak CcaMH HaJeJeHbl TaKUMH ke cBoiictBamu. Ho ecnm oHO Ha-
JICJICHO HEKOTOPHIMU CBOWCTBAMH, 3alpOrpaMMHUPOBAHO HA HMX TIPO-
SIBJICHUE, 00JIajacT CBOHCTBOM HAJCJICHUS CBOWCTBAMH, TO MOXHO U
MepenporpaMMUpoBaTh €ro Ha HWHbIE CBOMCTBAa. A ellé He HaJelEH-
HOE — HaJIennTh. HeoOyClToBIIEHHOE BENIECTBO — ATO aKallla HHTyCOB.

B sT0# MBICIH MEHS YKpEeNnWin HAOMIOACHHS W Pa3MBIIUICHUS
Ha peiOanke. KnéBa npaktudyecku He ObUIO, U S MOAyMAJ, JJIsl PhIO
BOJia — cpela ux OOWTaHWS — HE TPEJACTABIACTCS MM OJHOPOIHON
Cpemoil, KaKk MHe; BO3MOXXHO, IBW)KEHHE DBIOBI TPOTHB TEUEHUS
MPENICTaBISIETCS €l KaK HaMm JIBIKCHHE B TOpY. A pa3lieleHHue BOIBI
Ha CTPYU BOCIPHHHUMACTCSI KaK IMOSIBJICHUE MECTHOCTH CO CIIOKHBIM
penbedoM, XOIMaMU U OBparaMH, KOTOPBIE CIIEJyeT MHUHOBATh Kak
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Oapbepsl. [loHsATHO, IpeAcTaBATL cedst ppIOO COBCeM HE TO XKe ca-
MO€, 9TO OIIYIIaTh ce0s PHIOOH, T.€. OBITH €il. A HE OIIyTUB ce0s PhI-
0011, HEBO3MOXHO CKa3aTbh, MIPUCYTCTBYET B 3TOM cOCTOSHHM H nim
HET, U €CJIM HeT, TO KaK BOCHpHUATHE B oTcyTcTBHM S omrymaercs?
Ho mpaktuka — xputepwii UCTHHBI (XOTSd M He uctuHa). C yuéTom
MpON3BENEHHON pedreKCu CMEHWI MECTO Ha Oepery W HacTpoHKH
YAOUYKH, ¥ KJIEB MOMIEN TaKUM TEMIIOM, YTO MOKAa3aJoCh — MPOLEHT-
HOE COJep)KaHue PHIOBI B PEKE MPEBBIMIACT MPOIEHTHOE COAEPIKaHNE
B Hell Bogwl. [lomamamich O4YeHb KpyHHBIE JK3eMILLIpHL, a0 500
rpaMmMoB B uucTtoM Bece (0e3 ymouku). [lomydeHHbIE pe3ynbTaThl
MOCTY>KWJIH HEOMPOBEPKUMBIM JOKA3aTeILCTBOM BEPHOCTH MoeH
MeTa(pu3nIecKoil THUIIOTE3bI.

[IycToThl HE CylIeCTBYeT, MOCKOJIBKY HE MOXKET CyLIeCTBOBATH
TO, 4yero HeT. Ho HaM He HYXXHBI HU TIOJIS,, HM BaKyyM, HU 3(uUp, HU
3JIEMEHTapHbIe YacTHilbl. HeT HU MUKpOMUpA, HU MaKpOMHUpa — MHP
enuH. 160 BCE ecTh BemecTBO, 1 GOMNbIIe HUKAKOH MAaTepUH HET U
OBITH HE MOXET, — €CTh KaK HeKas MepBoHadaibHas cyocranuus. To
€CTb BEILIECTBO — BEYHBIH, BE31ECYIINHA, HCXOJHO HUYEM He 00yCIIOB-
JIEHHBINA CyOCTpaT, MEPBOOCHOBA M MEPBOMPUYNHA U BO3HUKHOBEHHS,
Y CYIIECTBOBAaHHWS HAIIETO MHpa, U HE TOJBKO Hamiero. Tuma omepa-
TUBHAs TaMsTh, B KOTOPYIO HE 3arpy’>kCHO HHUKaKOH IPOrpaMMBI.
CyOcraHmys, mepBUYHAas B OTHOIICHWW CBOMX COCTOSHUN. A Hau-
gue pazmmunii — nmuddepeHnuanus — B BEMIECTBE 00YCIOBICHO OJ-
HUM (pakTopoM — aBmwxkeHueM. [lomaure 3akon beprymmn?

3akoH bepHyaM — 5TO 3aKOH, OTHOCSIIMKCS K «CTaTHYECKOMY)
JABJICHUIO, TO €CTh K JABICHHUIO JKUAKOCTH Ha IUIOCKOCTbH, Mapallieib-
HYIO JIMHUSAM TOKa. B kauecTBeHHOM (hopMe OH TJIacHT: B 0OJIaCTH CTY-
LIEHNS JIMHUH TOKA, WJTU TIOBBIIIEHHON CKOPOCTH TEYEHHUS, CTATHYECKOE
JIABJICHUE B KUIKOCTH MEHBIIE, YeM B OKpyxaromeil cpene. JleiictBue
3akoHa bepHymum mokazaHo Ha puc. 10.

He Oynem crmoputbh, OEHCTBUTENIBHO JHM MEHSETCS JIaBICHUE B
HEC)KMMaeMOM >KHUAKOCTH, WM MPOCTO MEHSETCS €ro HallpaBlieHHE,
IJIaBHOE — y HAC €CTh CPEACTBO YETKOW MudQepeHIranuu UCXOTHO
OJIHOPOJTHOM CpeJIbI.

[TonsTHO, MOKAa3aHHBIN Ha PUCYHKE arperat He TOJUTCS B Kade-
CTBE MeTa(pU3MYECKOro 3J1eMeHTa, He MPOXOIUT IO JIOTHCTHKE — BCE
BpeMs IPUAETCS KadaTh BO/IY, @ OCHOBHOW MTPUHIIUT CUCTEMIIUKA —
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Kak Obl YTO-TO CJENIaTh, YTOOBI TIOTOM HUYETO HE HYXKHO OBLIO Jie-
natek. [IpuHIMN — BEICTpEnwI W 3a0pu1. Ham TyT Oomblie mMOmodmyT
TOPOBBIC CTPYKTYPHI, 3aKOH BepHyIIn B HUX COXpaHSIET CBOIO CHUITY.
[Ipu BEIOOpE TPUOPUTETHOTO CBOMCTBA BEUIECTBA MBI HUCXOAUM U3
MIPOBEPEHHOTO TIPAKTHKOM (haKTa: BEIIECTBO, NMPHUBEAEHHOE BO Bpa-
LICHUE, COXPAHIET MOMEHT UMITYJIbCa, HHAYE TOBOPS, aKKyMYyJIUPYET
BpallleHUE B JIOKAIILHOHW 00JIaCTH.

Pacnpeneaenye CTaTHUCCKOro AABACHHA TPH
TedeHnl uepes cyxeune. Tpw BepTHKabHbe CTeKAAH-
Hole TPYOKH CAYKAT BOAAHBIME MAHOMETPaMH.

Puc. 10

Celiyac CJI0OBY «IBIKEHUE» MHOTO CMBICIA, KaK HA3BaHUE CaMO-
ro SIBJICHUS, HE MPUAAETCSA. A 3psi, B JUHAMHUKE MOXKHO HaTH MHOTO
uHTepecHoro. Hanpumep, creayer pa3nnyarh ABa pa3iHMdHBIX 3HAYE-
HUA TEPMHUHA «cTaTuueckuit». ONHO 3HAUCHHUE — ATO HeU3IMEHHbll B
CMBICIIC He umerwull dguearowuxca yacmei. Jlpyroe 3HaueHUE —
3TO OJMHAKOBOCTH C OJHOTO MTHOBEHHSA /O IPYTOTO IOCPEICTBOM
MOCTOSTHHOW 3aMEHBI BCEeX JIBUTAroNuXcs vactei. Jlerko mpejcra-
BUTh ce0€ 3TO pasiuuue, Jymas O Bojomaje. 3amMEp3Iuil BOIOMA
CTaTUYECKUH B MIEPBOM CMBICIIE, a TEKYIIMI BOJOMA]] CTATUUECKUNA BO
BTOpoM cMbIcie. O0a SBISAIOTCA MO CyTH HASHTHYHBIMHA B Ka)XXI0€
MTI'HOBEHHUE, OJIHAKO MOCJICAHUN UMEET JIBUTAIOIINECs YacTH, CIIOC00-
HBIC MIEPEIaBaTh UMITYJIEC, © COCTOUT U3 JIBUTAIOIIUXCS YaCTHII.

DOiinep mokasai, 4TO y BEIIECTBEHHBIX TEJ MOXET OBITh KaK MH-
HUMYM JIB€ OCH yCTOMYMBOTO BpalleHHs (SICHO, YTO Y OAHOPOIHOTO
mapa ux OECKOHEUYHOEe MHOXKECTBO, HO IIapbl HAM HEWHTepecHbI). W3-
BECTHO, YTO €CJIH B SIBJICHHH NPUCYTCTBYET KaKasi-TO 3aKOHOMEPHOCTH,
TO MOA0OHAs 3aKOHOMEPHOCTh JIOJDKHA OOHAPY>KUBATHCS M B TPUYH-
Hax, TOPOXKIAOIINX 3TO sBJIcHKUE. BepHO 1 o0paTHOe, TO €CTh  eciu
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€CTh JIBE€ OCH YCTOWYMBOTO BPAILICHNUS, TO JJOJDKHBI OBITh U YCTOHYIHBO
CTOSIIIME Ha 3THX OCSX BPAIIAIOUINECs] MAaKPOCTPYKTYpPHbBIE KOHCTPYK-
1r. Y oM ecTh. DTO Tak Ha3bIBaeMbIe TOPOBbIe CTPYKTYPBI.

OpOHTBI TOPOBOTO BpallleHHS M KOJBLEBOIO BpAICHHUS B HHUX
OpPTOTOHAIIBHBI, ¥ TIO3TOMY HHKAaKOTO BIIHMSHHUS APYT Ha Ipyra HE OKa-
3bIBAlOT. {11 BHECEHMS M3MEHEHHS B XapaKTep BpaIleHHs HHEPIH-
OHHOTO BpAIIATEIBHOTO JBIDKCHUS BEINECTBA INPUTOJHA HE BCAKASL
Haynauy B3sTas cuwia. OHa TOJDKHA 00NazaTh JEHCTBYIOLIMM Bpalla-
TEIBHBIM MOMEHTOM OTHOCHTENIBHO JAHHOW OCH BpameHUs. ITO
3HAYUT, YTO CHJA JOJDKHA MMETh COCTABIIONIYIO, MapauIeibHYIO
TUTOCKOCTH BpAILlCHHs, a €€ HampaBieHHE HE JOKHO HMPOXOIUTH de-
pe3 Kakyro-1100 TOUKY OCH BpalleHus. B TOpOBBIX CTPYKTypax Takue
JEeWCTBYIONIME Ha M3MEHEHHE CHJIBI OTCYTCTBYIOT B CHJIYy YKa3aHHOW
BBIILIE OPTOTOHAILHOCTH OPOMT.

Buxpsp (TOp) — 3T0 cTarndeckuil (cTaOMIbHBIN) OOBEKT BTO-
poro poza, B TOpe BCE YACTHIKH MOKOSITCSI OTHOCUTENBHO JIPYT ApyTa,
U JIBIKEHHUE BEIIECTBAa B TOPOBBIX 0OBEKTaX MPOUCXOIMT Oe3 3aTpar,
YHCTO WHEPLUUOHHO. AHAIOTUYHBIM 00BEKTOM siBisieTcss 1 ComHeuHast
cucrema. E€ nnmuTenpHOe cyliecTBOBaHHE HE TpeOyeT BHELIHEH dHEp-
retudeckoi moxnutku. Ha puc. 11 mpencraBieHsl TOPOBBIE CTPYKTY-
PBI, C TOKa30M TOPOBOTO U KOJIBIIEBOTO BPAILICHHS BEILIECTBA B HUX.

Koasuenoe Koasuenoe

vy N]‘JHII‘HII(’ Rpamenne

1 OPOHALARHOE | FToponaaasnoe

\ ¥ spauicnne ¥ spamcnne
( (

S

Puc. 11
OnnHa opOuTa — BOKPYT KOJBIIEBOTO KEpHA — OpOUTa TOPOU-
JABHOTO BpaICHHs. DTO 00ECIeUnBacT IBMYKCHHUE TOPa BJIOJIb OCH
3a CUET €r0 «CaMOBBLIBOPAYUBAHUSY. YTIOBOM MOMEHT TOPOUIATIBHO-
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T'O BpaIlleHHs 3aMKHYT caM Ha ce0s. [lpyroe IBIKEHUE — KObYesoe —
BJIOJIb K€PHA C YacTOTOH . DTO BpallleHHWE TOpa KaK IeJIOT0 BOKPYT
LEHTpaIbHOW ocH. Boib 3TON OCH HANpaBJIeH U MOMEHT HUMITYJIbCa
KOJIBIICBOTO BpaieHusi. TpaeKTopHus JBIKEHHE YaCTHIl BEIIESCTBA B
KOJIBIIEBOM BUXPE CMOTPHUTCS KaKk BHUHTOBAs JIMHUS, MMPABOBHHTOBAS
WM JICBOBHHTOBAS, B 3aBUCHMOCTH OT TOTO, KaK 10 OTHOIICHHUIO K
YacoOBOHM CTpEJKE IMPOU3BOAMTCS KOJBIEBOC M TOPOBOE BpalllCHUE
YacTHIl BEIIECTBa. B 3TOM cilydae TOBODST, YTO TOPOMJANbHAS W
KOJIBIIEBAsl CKOPOCTH COCTABIISIOT 110 OTHOIIICHUIO JIPYT K IPYTy JHO0
MPaBOBHHTOBYIO, 100 JICBOBUHTOBYIO CUCTEMY, B TOPE BCE YACTHUYKHU
MTOKOSITCA OTHOCUTEIHHO APYT Ipyra Kak B TBEPAOM Tele.

[lepen w3mOKEHWEM IIEHTPAJBLHON WIEH Hameld MeTapu3UKu
caenmaeM HeOONBIIOE OTCTYIUICHHE, W TPEAIIECTBEHHIKOB BCIIOMHIM.
JpeBHre MeTadM3uKH, CIENNATH3NPOBABIINECS HA IOCTPOSHUH yYHHU-
BEPCYMOB, IBITAJIUCH OTBETUTH HE TOJIBKO HA BOIPOC «IIOYEMY?», HO
" «3a4eM?». A UMEHHO: JPEBHSS MBICIH BKIIOYAET B MOHSITHE TpPHU-
YUHBI HE TOJHKO JIOTHYECKU MPEIIIeCTBYIOMINIA akT (13-3a 4€ero), HO U
1IeNb, Ha3HAUCHUE (JIJIS1 YeT0), MOTOMY U MPUYMHA Y HUX — 3TO HEKUH
rIo0TGHBIA TPHHIUI CYIMIecTBOBaHUs 0o0bekTa. CleoBaTelbHO,
YKENAONNi HAWTH MPUYNHY 00BEKTa JOJDKEH MOHATH, YTO AT HEro
«HaWJIydIee», TO €CTh €ro Ha3HadeHWe W HJIEANbHOE yCTPOCHHE.
3Has 9TO «HAWJIy4IlIee», JIETKO TOHATh, MOYeMy OOBEKT BO3HUKAET,
KaK CYIIECTBYET U OTYETO MOTHOaeT.

B sTOoM cMmBICTEe MPUYMHON MOCTPOSHHUS MHUPO3JIAHUS Ha MPHH-
[MIax BpalleHus, K KOTOPOMY MBI ceidac HAEM, SBISIETCA TO, YTO
WHOTO, a TeM 00Jiee HaWIydIlero, pelieHusl He cylecTByer. B camom
Jere, TOJMBKO ONaromapsi BpalleHWIO BO3MOXKHA CTAOMILHOCTH YHH-
BepcyMma. IlocpencTBoM BpaieHHs JBMKEHHE MOXKET OBITh aKKyMy-
JIUPOBAHO U JIOKAIN30BaHO. D((OEKTHBHOCTH — STO COOTBETCTBUC
CBOEMY Ha3HAYCHHIO, TOJIBKO BparmeHue TyT 3 PEeKTUBHO.

B cBo€ Bpems JlekapT chenman mpeanosiokKeHHe, CyTh KOTOPOTO
COCTOWT B TOM, YTO BECh MHUp, CO BCEMH €T0 PA3INYHBIMHU YaCTSIMHU,
JETAJISIMU U SIBJICHUSIMHA, MOT OBITH CO37aH Ojarofapsi HEOOX0IUMOMY
CJIEICTBHIO 3aKOHOB JIBIKEHHS IPOCTO B PE3yJIbTAaTe TOTO, YTO BBIC-
masi IeHCTBYIOMAas CHUjla BHEJPHJIA KPYTOBOE JBMIKEHHE B HaCTHUIIBI
MPOTSKCHHOHN CyOCTaHITUH.
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Hama koHuenuusa — pa3BUTHE KOHLEMIMKU DUHIITEHHA, — «IIpO-
ctpancTBO [TonoBa» ToXe SBISIETCS UCKPUBIEHHBIM, HO OHO SIBISCTCS
BEIIECTBEHHBIM W HCKPUBICHO HE MaTeMaTHKOH MUWHKOBCKOTO, a
JEHCTBYIONIMMHE BEIIECTBEHHBIMH TOPOBBIMU CTPYKTYPAMHU.

MBI uaéM YacTUYHO TMPOTOPEHHBIM IyTEM, HAIIU MPEIIIeCT-
BEHHUKHA HE CMOTJIHM TPOWTH MyTh N0 KoHMNA. IlpuumHa — mombITKa
pellIUTh HOBYIO 3ajJladyy B pycje CTapoll MaTeMaTU3UPOBAaHHOW Me-
tapusuku Hetorona. Tem He MeHee cienaHo BecbMa MHOTO. Psap
PacCMOTPESHHBIX HaMH BOIIPOCOB BIEpPBBIC (B OTKPOBEHHOH (hopme)
On11 TIocTaBiieH B [7] Jesyukum B.O., u taM ke, B [7], ipemcraBie-
HbI BAPUAHTHI OTBETOB aBTOpa HA HUX, OTJIMYHBIC OT HAIIHX.

OdeHb MHOTO caeian AJisi CO3JaHHs MeTapU3UUECKOro KOHCT-
pykropa B.H. IlakymnuH. 31€Ch, ¢ €ro paspernieHus, HCIIOIb30BaHBI
Y HEKOTOPBIC PUCYHKH U, B TIPWIOKCHUH |, PsII CTPAHUI IICITUKOM
U3 ero KHUTH [8].

HenasHo BCcTpermnack B mHete pykonuch H. Tecinbl, rae oH mu-
met: «Kak-To pa3 s HaOmogal, Kak OJUH MOpPSK Kypwmil TpyOky. OH
BBIITyCKAJI W30 pTa JbIM MaJeHbKHUMH KoibllamH. Koibra TabadHoro
JIbIMa, TIPEXKJIC YeM Pa3pyLIUThCS, IPOJICTATH IOBOJIHHO 3HAYUTEILHOE
paccrosiaue. [IoToM s mpoBen HCcIeaoBaHHE 3TOTO SBJICHUS B BOJE.
B3sB MmeTamumyeckyro 6aHKYy, sl BRIpe3all C OJTHOW CTOPOHBI HEOObBIIOE
OTBEPCTHE, a C IPYTOil CTOPOHBI HATSHYJ TOHKYIO KOKy. Hanue B OaH-
Ky HEMHOT'O YEpHWII, 51 OIMyCTWI ee B Oacceiin ¢ Bonoil. Koraa st pesko
yAapsu1 najbllaMy 10 KOXKe, M3 OaHKH BIIETAN YePHUIIBHBIE KOJIBIIA,
KOTOpBIE IepeceKain BeCh 0acCeH M, CTOJKHYBIINCH C €ro CTEHKOH,
pa3pyliaiuch, BBI3bIBasI 3HAUYUTEILHBIC KOJICOAHVS BOJIBI Y CTCHKH Oac-
ceitHa. Boma B OacceiiHe mpu 3TOM OCTaBajach COBEPIICHHO CIIOKOM-
HoM. Jla 3T0 e mepenada SHEPTUH! — BOCKITUKHYT 51».

Ha puc. 12 npuBeneHo To, 4TO MPO TOPOBBIE (BUXPEBBIE) CTPYK-
Typsl Hanucano B yueOHuke P.B. Ilons. B BuxpeBom Komblie Kaxkaas
YaCTHIIA BEIECTBA YYAaCTBYET B JBYX OpOHMTAIBHBIX BPAICHUSIX, OPTO-
TOHAJBHBIX TI0 OTHOIIEHHIO IPYT K JIPYTY, MO3TOMY B TOpE BCE dHac-
TUYKU TIOKOATCS OTHOCHUTEIBHO JPYT JIPyra Kak 4acTUIbI B TBEPIAOM
Tene. B menoM BUXpeBBIC KOJbIA B3aMMOJICHCTBYIOT M JIBIDKYTCS TIO
MpaBWIaM, OTIIMYHBIM OT 3aKOHOB HpI0TOHA. DTH TIpaBHiia OMICAaHbI B
MIPWIOKEHUH 1.
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Bce BUXpH KOH4AIOTCH HE BHYTPH KHAKOCTH, 4 Ha
CTEeKAAHHBIX CTeHKaX npubopa.

B KavecTBe nponOMKEHH® ITOrG ONHTA MO-
ayuMM  KoabneoOpasusil  saMKHyTHH BHXpb, Ha
9TOT pas B Bosayxe. YcTaHOBKa u3obpaiena

Ha puc. 283. Jno KopoOkH, uMmcioweh $opmy
Puc. 283, K 1eMOH-  Gapagama, 3aTauyTo mepenonkofi M. Bosayx
crpaumH KoabueoOpa3- 6anal R
HOrO 3aMkmyroro pas- BWYTPH 6apaGana noakpailed Kakum-uHGYLb Abi-
rohsoro Buxpa B Bo3- MOM. Ilpuw yaape no memGpanwe wa orsepcTHA
ayxe. BbIOPACHIBACTCE B TeyeHHe KOPOTKOIG BPeMEHH
CTPY# MOAKPALICHHOTO Bo3AyXa. B mnorpaHiuHom
c1oe ee BOBHHKaeT sapuxpende. lloayuaercss, Kak HHOTLa IPH KypeHHH,
BEHXpPEBOE KOJABLO.

Takoe Buxpepoe KOMLLO MOMET NpoJeTeTh NO KOMHAaTe HECKOJAbKO MeTpOB,
ONPOKHHYTL KapTy, 3a1yTh ¢Bedy M T. 4. K comaltennio, BCerla OKpalCHbl JAHIIb
LEHTPaAbHLIE YaCTH BUXPS, H BCIEACTBAE $TOrO NMOrpaHnyHOe NONepetHoe cevenue
pasmbito. B geficTBHTe bHOCTH BHXpeBoe nojde 0e3 BpauieHus NPOCTHPAETCH
naneko Hapyixy. J70 Jerko NOKazath. [lna sToro BMIYCKAOT 84 Buxps OwicTpo
OnMH 3a apyruM. Bropoil fAOroHseT nepsulii BHXPb, KOTOPBUI pACIIMPAGTCA H
nponyckaer BTOpoil CKBO3L CBOE KOAbLO; NOCAe 3TOrO Hrpa NOBTOPHETCS ewle
OIMH 1IN ABA Paz? ¢ nepeMenoil ponefi

a

Vi
Puc. 12

C y4€ToM H3MOKEHHOTO MHOMW BBIIIE, MPUX0XKY K TaKUM MeTa-
(du3nUecKuM mpencTaBieHusM. Beé ecTh BelecTBoO, pa3inyns B Be-
niecTBe 00ycNoBIeHBI OAHUM (pakTopoM — BpamenueM. [IpenensHo
YIPOIIEHHO: BUXPH, TOPOBBIE CTPYKTYPHI Pa3IMYHOTO Macmirtadba u
WHTEHCUBHOCTH B BELIECTBE — 3TO MPOSABIECHHOE U1 HAaC BEIIECTRBO, a
BEIIECTBO, HE OXBAaYEHHOE BPAILICHUEM, — Cpeia Ul paclpocTpaHe-
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HUSl KOJICOAHW W JBWKCHUS «PACKPYUYCHHOTO» BEIECTBAa. 3/€Ch
YMECTHO TOCTOSIHHO BCIIOMHHATH O JAMHAMHYECKOM JaBlieHUH bep-
Hy/u. [loBeneHmne BemecTBa AOCTATOYHO OJM3KO HOPMHUPYETCS W3-
BECTHBIM 3akoHOM coxpaHeHus YIJIOBOI'O MOMEHTA. U sto
MOXHO MPUIOKUTH K HAIle HHEPIUOHHOU TPpaBUTALIUH.

ITockonbpky mr000H (hparMeHT BemiecTBa Ha 3emuie, OJyaromapst
€ro BpaleHuio BOKpyr 3emuid u CoiHIIA, IMEET OIPOMHBII MOMEHT
HMMITyJIbCa B CPaBHEHHUH C TEM MOMEHTOM HMITYJbCa, KOTOPBIM MBI
MOXEM €My NpUJaTh CBOMMH CPEACTBAMU, TO 3TO U COCTABIISICT MPH-
poIly MHepIuu. A cuja — 3TO CHMIOTOMATHYECKOE IMPOSBICHHUE TIPO-
1ecca oOMeHa YTJIOBBIMH MOMEHTAMHU TeJ MPH MEPEeceYeHnH UX Op-
out. BooOiie, paccMaTpuBaTh TEIO OTIEIBHO OT €r0 OPOUTHI HEITb3sT —
3TO eANHAS CYITHOCTb.

MHoroe, eciau He BCE, TIOBEIaHHOE MHOM BBIIIE, ClIeTyeT U3 (Pu-
3uku Jlekapra. CormacHo JlekapTy, BCAKOE NBIKCHHE PEaTbHO CO-
BEpLIACTCS MO KPYyry MOTOMY, YTO B MHUpE, TJI€ HET MYCTOTHI, TJ¢ He-
MpephIBHAST MATepHUsl 3alONHIECT OeCHpenebHOe MPOCTPAaHCTBO, He-
BO3MOXXHO HHM OJIHOM YacTHIIE CABHHYTHCS CO CBOETO MECTa WHAde,
KaK MEepeJBUHYBIINCh HA MECTO JIPYroil, KOTopas B CBOIO Ouyepelb
CTAHOBUTCS Ha MECTO TpeTbed U T.A. MaTepusi KapTe3uaHCKas eCTh
HEYTO BPOJE OTPOMHOM KUIKOCTH, HE COKMMAcMOM U aOCOIOTHO OJ1-
HOpoxHOW. HekoTophle WacTh 3TOW OOIIEH >KMAKOCTH 3aXBavCHBI B
JUTUTEBHBIC BUXPEBBIC IBMKCHUS, B MAJIO MPOHUIATEIBHBIX TJIa3ax
aTOMHCTa 5TH BUXPHU MOTYT TOKa3aThCS HEAEIMMBIMH YaCTHIIAMHU.
Bo3aelicTBusi 0AHOTO BUXPS K JIPYrOMYy TEPEaroTCs depe3 MoCpe-
CTBO JIeXKalle MexAy TOW ke XUAKOCTH. Hukakoro neicTtBus Ha
paccTosiHUU. ATOMBI, TBEPABIC U HEJCIUMbIC, IyCTOE MPOCTPAHCTBO,
KOTOpOE WX Pa3liesisIeT, — Bce 3TO B pu3uke JlekapTa JIMIIb OJTHU SIB-
JICHUs, OTHU WLTIO3UU.

TakoBBI B HECKOJILKUX CJIOBaX MPUHIMIEI (hru3uku Jlekapra, KOTo-
pyto ray0xe pa3Buin MansOpaHIT u KOTopoi YmIbsM TOMCOH, OCHO-
BBIBASICH Ha THIPOAMHAMHUYEeCKHUX HucciepoBaHusx Komm u I'embm-
TOJIbIla, MPUAAT 00BEM M TOYHOCTH, XapPaKTEPU3YIOIINE COBPEMCHHBIC
MaTeMaTHYeCKHe CHUCTeMBbl. MakcBemn u l'epl, OCHOBBIBasCh Ha
MIPEICTaBICHUAX O BUXPEBBIX CTPYKTypax ¢usuku Jlexapra, cozmanu
TEOPUIO dJEKTpOMarHeTu3Ma. Tak yTo CyIIECTBOBAaHUEM Paauo, Teje-
BHUJCHUS W PATUO3ICKTPOHHKH, MBI, B KOHCYHOM CYETE, OOS3aHbI
Hekapty, a He HproToHy.
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Tsxects, o JlekapTy, ecThb pe-
3yJIbTaT BUXPEBOTO JABIKEHUs. B
omiune oT HpioToHa OH HEe orpa-
HUYHBAJICS (OPMANBHBEIMH COO00pa-
KEHUSIMH MaTeMaTHYCCKOTO Xapak-
Tepa W BCIOAY CTPEMIIICA K TOMY,
YTOOBI TOJHOCTHIO BCKPBITH BHYT-
PEHHMI MEXaHU3M, YIPaBISIOMINN
SIBICHUSIMH. OJTO 3aCTaBIIO €ro

® @ nenath OOJNBITHE TPUCTPOHKH K

® OCHOBHOMY IOCTPOEHHUIO, YTO, KO-

5 Bupesss HEYHO, CHJIBHO YCJIOXKHSJIO W 3aIy-

Sk = THIBAJIO BCIO KapTuHy. BoT u pe-

3ynbTar — 3akieBan ero HpioTol.

[loBeneHne TOPOBBIX CTPYKTYp JieT-

KO OpraHM30BaTh Ha MPUMEPE KOJIEI]

tabagHoro napMa. CM. pPHCYHOK

cieBa. Ecnu KypwuiibIIHMKa ycaJluTh

Ha KPYTSAIIMKICS CTOJ, TO TOTJA KOJbIA OyayT

Bpaiarbcsi He TOJIBKO BHYTpH celsi, HO U TI0 OpOuTe, ONpe/esseMoit

paamycoM crtojia. HampaBieHue ABMKEHUS KOJbIIA B JAHHOM CIIy4ae
OyzeT He NPSAMOIHMHEHHBIM.

Emé pa3 obOpatnMcsi K WHTEIUICKTY OOWTaTeneld BOTHON CpeIbl,
IeAb(MUHBI IS CBOMX HIP HAYUYWIHCh CO30A6AMb 8 800€ 8030yULIHbIE
Konbya. Bor CChIIKa Ha COOTBETCTBYFOIIHI KJIHIT:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej

JBmxenne TBEpAOro Tena 1mo opbure

3 ‘9 TaK)Ke€ MOKHO CUHUTATh TOPOBOU CTPYKTYpPOH,

Beb 3TO TOT K€ BUXPb TOT'O YK€ BELIECTBA B
4’ " BHXpE M3 TOTO € BemecTBa. TyT Teno u op-
‘ OuTa ecTh 3aKOHYEHHAsl TOPOBasl CYIIHOCTD,
g‘, " HE JIeNsmascs Ha Teno u opouty. Kak Buxpb
3 B BHXpE, IOKa3aHHBIH Ha pHUCyHKe. [lpm
IBIDKCHUN BUXPS B BUXPE BCE €r0 YaCTHIIBI
HETPEPHIBHO TEPEMEIIAIOTCS,  COXPaHSIOT

OTHOCHUTEJIbHYIO HEMTOJBIKHOCTh OTHOCUTENIFHO APYT Apyra. YHH-

KaJIbHBIA (pU3nUecKuil 1 MeTadU3NIECKUil KOHCTPYKT!

18
Aunud

Hanpaanenue
dawienun

Konuua tabauHoro guima
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I'paBuTams, ycToMuMBOCTh OPOUT TUTAHET JIETKO OOBSCHSIOTCS B
THIPOANHAMUYECKOH TEOpUU BUXPEH, YeEM PEatbHO U MOJIB3YIOTCA.

OdeBHIHO, YTO B MUPE, T/I€ HET WHBIX ABMKEHUH, KpOME Bpaiie-
HUS, U aKKyMYJHUPOBaTh MOXKHO TOJIBKO BpaiieHue. MHaue roBops,
Takasl XapaKTePUCTHKA JBMKCHUS, KaK KOJIMYECTBO JBWKeHUs Hbro-
TOHa, HE MOKET CO37aBaTh MPEATNOCHIIOK K OPTaHM3alliU BEIECTBA B
CKOTUIEHUS, 10O CKOPOCTh OTHOCHTENhHA, 2 BOT MOMEHT WMITyJIbCca
(YrIioBoii MOMEHT) MOXET aKKyMYJIUPOBAThCS B JIFOOBIX pPa3syMHBIX
Tpenenax — yrioBas CKOpOCTh a0COTIOTHA.

Pa3zyMHO mpeanonokKuTh, YTO Majble TOPBl — «BEIIECTBEHBDY
(aHayior aTOMOB) MMEIOT OTPOMHBIE CKOPOCTH YIJIOBOTO BpPAIICHU.
Ckopee Bcero 102 06/cex.

ITomuute cinoBa u3 mecHu: «bapaban 1UIOX, OapabaHIUK —
6or». Bor ¢ momomieio crienmanbHOTO (XOpornero) 6apabana bor u
CO3/1a]l W3 BEIIeCTBAa B BEIIECTBE HEOOXOIWMOE ISl TOCTPOSHUS
MHUPO3/IaHUsI KOJIMYECTBO TOPOB Pa3HOro pasmepa. besz Beskux aie-
MEHTapHBIX YaCTHI TOPHI OIMPEAEeNEHHOTO pa3Mepa W ONpeAeiIEHHO-
0 MOMEHTa UMIyJhca 00pa3yloT pa3Hble MO XWMHUU METAJIbl U Ta-
3bl, U IpOYEe, U MpoYee.

[lonATHO, ¢ Tako# KOHIENIMEH BeIIecTBa IMpobieMa pacmpo-
CTpaHEHUs DJIEKTPOMAarHUTHBIX BOJH H BOOOIIE 3JIEKTPUYECTBA pe-
maeTcst ectecTBeHHO. D10 emé . I'epir 3. Cum. [pmnoxenue 1.

Jlis Hac OYeHb BaXKHO, YTO TOPHI HE TOIBKO YCTOWYUBBI CAMH T10
ce0e, HO U MOTYT CHEIUIATECS APYT C Ipyrom, obpasysl yCTOWYMBEIC
JTMHAMHUYECKUE KOH(QUTYpAIIHH, CIIOCOOHbBIE TeHEPUPOBATh KOJICOaAHMsI
U pearupoBaTh Ha HUX PE30HAHCHBIM CIIOCOOOM.

KpaTkve OCHOBBI MEXaHHWKH TOPOBBIX CTPYKTyp 1o Ilakynuny
npuBeneHsl B Ilpmiaoxenum 1. Ha puc. 15 mnokazaHo, kakue
arperatsl (1a33ibl) [lakymuH coOupaeT u3 TOPOB.

U ato nanexo He npenen! To ecTs, peaibHO Ipezena CI0KHOCTH
TYT HET, U BIOJHE MOXET OBbITh COOpaH arperar, IpeICTaBICHHBIN
KOaryJIsiIUOHHO U MEepapXU4HO, AEHCTBYIOIIMHA BEUYHO 0€3 MOIIMTKHY,
MPEeBOCXOAMUI M0 (PYHKIHMAM JTIOOOH MBICIUMBIA M HEMBICIUMBII
KOMIIBIOTEP, OJHAKO — MBICIISIIMM, BEIECTBO TYT CTAHOBUTCS BEIINM,
Kak tot Ouer.
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Puc. 15

B mumanore Tumes (IlnaToH) MOXXHO MPOCIEAUTH B IETalbHO
OIMCaHHOM TIpollecce TBOPEHUS MUpa TpHW dTana. Bravane 3to cMe-
[IEHUE TOXKIECTBEHHOTO (BE€YHOT0), MHOTO (MEHSIIOIIErocs) U TPeThe-
ro, MPUYACTHOTO JIBYM I€PBBIM, 3aTeM TILATEIbHO MPOAYMAaHHOE CO-
CTaBJIEeHHE LIENIOT0, HO elle He 0POPMIIEHHOTO B CTPYKTYpY. U TonbKO
nocje 3toro Oor obnekaer BceeneHHylo B HeoOXomuMyro (Gopmy:
«...paccekn Bechb 00pa30BaBIIMUIiCA COCTAaB MO JUIMHE HA JIBE YacTH,
OH CJIOKHUJI 00€ YacTh KpecT-HaKpecT Hamopooue OykBbl X U COTHYI
KaXIyl0 U3 HUX B KPYT, 3aCTaBUB KOHLBI COUTHCH B TOUKE, IPOTUBO-
MOJIOXHOM TOouke WX nepecedeHus. [locie 3TOro oH NPUHYAMI HX...
JIBUTATHCS 11O KPYTY, IPUYEM CJeTiall OJMH U3 KPYTOB BHEIIHUM, a APY-
roi — BHyTpeHHMM. BHelHee BpalieHne OH HapeK NMPHPOIOH ToxIe-
CTBEHHOT0, 2 BHYTPEHHEE BpalleHHe — NPUPOAoii uHoro. ...[Ipurom
TeNno Heba POJMIOCH BUIAMMBIM, a JAyIIa — HEBHIHMOM».

Tyt noackaska Juis mepexosia OT arperaToB K ATPEropy.
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Om azpezamoe k Iepezopy
Mbui uepaem 6 uepul, mo3sea,
Teops 6yoywee uz cecoOHAUIHE20 OHAL.
Jlennon
Marematuk B.B. HanumoB mnocraBui 3amady HOCTPOMTH
MOJIENIb «Oco3Haromel cebst Bcemennoi». 310 m OymeT «peaib-
HOCTB» BO BCEH ee MOJHOTe, 100 (PeHOMEH CO3HAHHs He BHIOPOCHIID
W3 WCTUHHO Hay4YHOU KapTuHbl mupa. Kak ckazan akamemuk Mamap-
JamBWIM, (U3MKa «yrepiack B CO3HaHWEY. [lepenpbIrHEM STOT
Oaprep. Ho Takoil MpbDKOK B TEMHOTY BBIHY)KJAeT aBTOpPa BECTH
JanbHeWIee M3JI0KEeHHEe «0e3 CO3HaHUsA», B OONbLICH CTEHNEHU B
dhopme HaMEKOB, MeTaQOp M HHTYUTUBHBIX COOOpaKCHHIA.

Hrak, xorga Ha 6a3e TOPOBBIX CTPYKTYP METa(U3HUECKOTO KOH-
CTPYKTOpa HaMu OyIeT co3aH CYyNepKOMIIBIOTEP, MPEBOCXOAAINN Ha
mHoro mopsakoB JHK, To ocTalbHBIM BeEmIECTBOM 3aHUMATHCSA
Ooxbie OyneT He Hy)kHO. He Hy»HO co3aBaTh M3 BEIIECTBa 3BE3BI,
IUTaHeThl, OOuTaTeNell miaHeT u T.4. BemecTBa Mano, OHO OYEHb AO-
poro. HyxxHo uatu mo penenty, ykazaHHoMy B ¢uinbMe «Matpuiay.
Bo Bcskom ciydae, 6yap s borom, s ObI K CO3JaHMIO MHUPO3JAaHUS
nomén UMEHHO TaKUM 3KOoJIOrHuHbIM yTéM. Ho OH Mor uartu u mo-
unomy. OH xe Bcemorym! Kak yuun amocton IlaBenm: «MynmpocTts
geoBedeckast ecTb 0e3ymue npexn auriomM ['ocromga boray.

Ham cynepkommproTep — 3TO HE MPOCTO OO0YCIOBIEHHOE Bpa-
IIEHHEeM BEIIECTBO, MPEBPANIEHHOE B YCTOWYHMBYIO JUHAMHUYECKYIO
arperanuio (COOPKY) TOPOBBIX CTPYKTYp, @ CyOCTaHIIMOHAJIbHAs
KOHCTPYKIUS, oOjajaromas caMmocymecTBoBanueM. M BoT 3Ta cy6-
CTaHIIMOHAJFHAS KOHCTPYKIUS W CHeNiaia BO3MOXKHBIM  BHPTYallb-
HBI MHD, KOTOPBIN AJISl HAC SIBISAETCS €AMHCTBEHHO PeajbHBIM. MBI
HE TPOCTO CYHIECTBYEM — MBI CaMOCOCYIIECTBYeM, MO0 OCO3HaEM
CBOE CyIECTBOBAHME IIOTOMY, YTO CO3Ma€M OTO CYILIECTBOBAaHHUE, a
OCO3HaHUE — HE CO3/1aéM, OHO HE HAMHU CO3[aHO, MOTOMY MBI CaMo
OcOo3HaHue He oco3HaéMm. BcecrommHaercs ¢paza u3 «Anosio» [lene-
BHUHA: «Bcé smo 6bL10 Ha camom Oene CO8epPUIEHHO HEPEAIbHO — XO-
Msi JJIeMEHMbl HEPearbHOCMU COOMHOCUUCL Opye ¢ Opyeom 0e3-

OWUDOYHO U MOYHO... ».Y Hac o PeanbHOCTH MHHHMYM CJIOB, HO 3aTO Macca aOCTPAaKTHBIX
noustuii. Hampumep: uMmyiasc — aGCTPakTHOE MOHSTHE, @ HATHUCK — CIOBO — OTP@XKAIOLIEE PealbHOCTD,

BKIIFOYaroIee B ce0s Kak TIpEICTAaBIICHUE O HANIPSI’)KEHHOCTH, TaK U O MPOJOJKUTEIIBHOCTH }:[CﬁCTBPIH.
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JlaHHBII HaM Ha KpaHe CO3HAHUS MUP KaK Obl KaXK10€ MTHOBSHUE
co31aéTCcs U B TO )K€ MTHOBCHHE — HcYe3aeT. bynas mo npyromy, Bcé
MIPEICTaBISLIOCH OBI B BHJIE, TIOJJOOHOM IEPEIUICTEHHOMY KITyOKY 3MEi.
Ho smozco ne nabmooaemcs. Kax sce obvsichsiem 3mo co8pemeHuas
HAYKA KOZHUMON02Us?

AmepukaHCcKkuil ydueHBIH Mapk YaHrusm, w3ydas (eHOMEH TakK
Ha3bIBaEMOM «3aJIEP’KKH OTBETa HEMPOHOB» MPHUIIEN K 3aKIIOUYEHUIO:
MBI TpefBuanM Oyaymiee. To €CTh BUAMM BEIIU 33 OJHY JACCATYIO
CEeKyHJBI 0 WX (akTHU4ecKoro noseieHUs. COriacHoO €ero Teopuu
(kypHan Live Science) Ham yM cnocoOeH co3maBaTh oOpa3bl TOTO,
YTO TIOSBHUTCS Yepe3 OJHY AECIATYIO0 CEKyHIBI B OyaymieM. JTO mpea-
BHJICHHE TTO3BOJISET HaM OBITh HA4eKy, KOT/Ia B HAIly CTOPOHY JICTUT
M4, OHO JaeT HaM BpeMs CpearupoBaTh M MoiMaTh ero. C momMomiso
9TOW CIOCOOHOCTH MBI MOXEM TaKkKe, K MPUMepy, YBEPEHHO MaHEB-
pupoBath B Tonme. M BooOImie — cyriectBoBaTh. Amnopus ABrycTHHA
TJIACUT: TPOILIOrO yKE HET, Oyaymero emeé HEeT, a HacToAIlee —
MTHOBEHHO, CII€ZIOBAaTENIbHO, BPEMs HE CYIIECTBYeT. A pa3 OHO HeE
CyIIIECTBYET, 3HAUNT, HUYETO HE CYIIECTBYET, HET/Ie CYIIECTBOBATH.
Ho Yanrusu mo cytu paspermn 3Ty anopuro. M Bam Hy»eH 0TKa3 OT
MBIIIUICHHS B KATETOPHSX MPOILIOro, HACTOSIIET0, OyIyIero, 1 HaMm
HeoOX0oaMMa TIepecTpoiika Ha MOHMMAaHWE HACTYMAIOMIero, HacTaro-
LIETO CO3UAAIOUIETO (TEHEPUPYIOIIEr0) IPsAYIIEro. JT0 MOYXKHO MpO-
I/IJ'IJ'IIOCTpI/IpOBaTB I’paBIOpOI/I Omepa «Pucyromue camu ce0s mepe-
IUIETEHHBIE pyKm». PeaabHOCTh —
JIMIIb areHT CO3HAHHSA, KOTOpOoe He
0TpPaXkaeT peajibHOCTh, a TEHEPUPYeT
eé BapHaHTBI, U PUCYeT HAM HAa CBOEM
JKpaHe caMyl0 YIa4HYI0 AOTaJKy O
TOM, KaKOB MHP SIKOOBI HA CaAaMOM Jie-
Je.

ITomuuTe ¢unbMel mpo u3Bep)keHUs BylkaHoB? MHorma B HuX
BUHO, KaK TEKyIlas II0 CKJIOHY JlaBa IPOKUraeT cebe pycio, KOTo-
poro He ObUIO MUHYTY Ha3zaj. TouHO Tak ke co3HaHue (Orperop)
cosnaer KapTuHy (usnueckoro mupa. Ilomywaercs, Ham IaH He
caM Mup (HacTosAIIEe), a TOJIBKO €ro TeHepalvs CO3HaHWEeM — OJm3-
Koe Oynymiee. A TOCKOJIBKY HE B HACTOSIIEM, TO HE HacTosIiee, a
HEYTO BHpTyalbHOE, MylbTuMeana. A kto Takue Mbl? Munusnay-
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JIbHBIC CO3HAHMS, TIOPOKAAEMbIE OrPEropoM, HaXOAALIHECS € HUM
B cuMOunoTHyeckoil cBsizu. Ilpupoma meicaum — 3T0 Beernaa (aktop
«aenanus» peanbHOCTH. [lodTOMY Hemb3sh HAydWUTHCS OTIWYATH pe-
QIBHOCTh OT CBOMX MBbICTCH O Hell. MBIl U TBOPHUM MBICIH, U CaMH
SABIISIEeMCS TMPOJAYKTOM CcBOMX MbIcield. [loaTomy cebst u ocoszHaém, a
CaMOOCO3HAaHHE — HEe OCO3HAa€éM, IIOTOMY YTO OHO CO3/1aéTcsi He Ha-
MH, a OTPEeropom.

I'enepupyemblii OrperopoM Mup MNPOSABIAECTCS HA DKpaHE WHIU-
BHIyaJbHOTO CO3HAaHUA. [IporicXomuT He OTpakeHue MHUpa, a ero IMo-
Jaranue, cenudukanus peanbHocTH. Co3HaHHME padoTaeT B PEKUME
OTIEPEKCHUSI «peajbHOro» BpeMeHH. [lo3TOMy M HET HHUKaKoro
«kIyOKa 3meit». M300pakeHue Ha SKpaHe U €CTh TOJIBKO H300pake-
HUE, TOSBISIETCS U TYT )K€ HCUe3aeT C IKpaHa, CMEHSSICh IPYTHM.

WnpuBuayansHOe CO3HaHME caMO MO cebe SBISIETCS MILTI030D-
HBIM, COCTOSIIIMM M3 KOHIENUUH (KJIHMIOB), HE OTPaKAIOMIUX B HC-
TUHHOM BHJIE peajbHOCTU. VIHaue roBops, JaHHBII HAaM MUP — 3TO HE
«mpenacraBieHne U Boish» (kak yumn lllomenraysp), a HaBaxaeHne u
Mopok. OdYeBHIHO, BCE HAIIHM BO3MOXXHOCTH 32 TPEAEIIOM peallbHO-
ctu. TpyaHo B 3To noBepuTh? A BBl BuauTe cHbel? Hamr mup Gonpcer-
BOBaHUS HEUTO BPOJIE OCO3HAHHOTO CHOBUIEeHHS. Ho B Mupe Hammx
CHOB HMHas JIOTHKA COOBITHH, 3TO MOYKHO 3aMETHUTH Ha ATaIle Mepexo/ia
OT cHa K OonpcTBoBaHUIO. VICTHHHAS pealbHOCTh — 3TO TO «4€ro Ha
OenoM cBeTe BooOIE He MOXeT ObITb». OHa He pedepupyeTcs B Mo-
HATHSX ¥ HE OTpakaeTcsl B 00pa3ax HaIEro «0eIoro CBeTay.

Orperop — 3To MUPOBOH pa3yM, a HaIlld MO3TH (TO, YTO Ha SKpaHe
CO3HaHMS MPENCTaBIsIeTCss UIMH) — 3TO CBOeoOpasHblii uHTEepdeiic, 1o
KOTOpPOMY Hallle aBTOHOMHOE (MHIMBUAYAILHOE, KIMEHTCKOE) CO3Ha-
HUE TIOAKITIOYAETCS K CepBEPY MHUPOBOTO CO3HAHUS — Arperopy. M mpo-
0OBaTh MOHATH HAIl MUP Ha YPOBHE JIOTUKU — 3TO CPOJHHU TOMBITKE
KOMITHIOTEPHOW MPOTPaMMBI 3arJISTHYTh B MUP MPOrPAMMHUCTA, CYIIECT-
Ba M3 MHpa MPUYMHBI, HAa OJMH NOPSAOK BeIe. Mup ¢usmueckoii pe-
ATBHOCTH — 3TO BHU3YaJM3allusi, YCTOWYMBOCTH KOTOPOH oOmpenessieTcs
Boneii, HamepeHreM U ypoBHEM Orperopa, CyIIHOCTH, HEM3MEPHMO
0oJjiee IPOJBUHYTON BO BCEX OTHOIIEHHX. JIfoawm u npyrue co3maHus
Hamero Mupa ais Hero — kak MbIcu 1J1s Hac.

Orperop — 3To TO MEPBOHAYANO, KOTOPOE TEHEPUPYET HaM HaMHU
e Bce MHOTooOpasue Mupa B BHIE MH()OPMAIMOHHBIX MaTTEPHOB-
9MIOCOB KAKIOT0 TaK Ha3bIBAEMOTO MAaTEPHAIFHOTO O0BEKTA.
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B pesynpraTe naHHBII HaM MUp TPEACTABISETCS HE CTOJBKO
TPOMO3JIKUM HHXXEHEPHBIM COOPYXEHHEM, CKOJIBKO XYJOKECTBEH-
HBIM TBOPEHHEM — IIPOU3BEICHUEM HCKYCCTBA — BBIpa)KEHHEM OECKO-
HEYHOTO KOHEYHBIMH cpencTBaMH. OH, NEHCTBUTEIBHO, BEPX COBEp-
LICHCTBA, TaKOW (pakTalbHBIN, KAK HA PUCYHKE CJieBa, a HE TaKoh
YPOIUIMBBIN, KaKk cpaBa. Mupo3aaHue — caMu31aT CO3HaHUS.

HHTepecHO, 4TO CKa3aHHOMY €CTh BIIOJHE HAy4yHOE IIOATBEp-
skpenue. [Ipu 1000TOMMH MOKHO MOJYYHUTH JABE MOJENN CO3HAHUS B
onHoM yeperne. C TakuM ke ycrexoM B "eanHoe" 0ObeAMHEHHOE CO3-
HaHME MOXXHO BKJIIOUHUTH BCE JKHMBOE, BKIIIOYas JIIOAEH, IIPOCTO Yypo-
BEHH ATOr0 "0OBEIMHEHHOTO CO3HAHMA'" HEIOCTYIIEH €r0 KOMITOHCH-
tam. [logoOue «MaTpULBI», TOIBKO "HAYUYHBIM" S3BIKOM.

OTOMY MOXXHO IIpHIaTh IICEBO OHOJIOTMYECKYIO HHTEpIpeTa-
muro. [IpooOpasel Mupa CyIIECTBYIOT B Hailel namstd B gopme mo-
0OHOM (popMe ANUIEKIETOK IPUTOAHBIX Ul 3a4aTHs, U IOPOXKIA0T-
Csl Ha DKpaHe CO3HAHUS, OTUIONOTBOPSISCH BOCIPUSATHEM CUTHANIA W3-
BHe. «SlinexneTkn» 0Opa3oBaHbl B pe3ybTaTe BCEro MPEAbIIYLIETO
«OTIBITA JKU3HEAEATEIbHOCTH OpraHu3May. 371ech 0a30Basi KOHCTPYK-
uus (GopMa) U BHEIIHEE OIIOJOTBOPEHHE KOHCTUTYHPYIOT 00pas, U
MOPOXAAIOT €r0 Ha DKpaHEe CO3HAHUS. A eClH «M3BHE» HAaXOAUTCS B
TEX XKe «IHLEKIeTKax», To 00pa3 — pe3yabTaT CaMOOILIOIOTBOPEHHUSL.
"IToxoxe MBI )KUBEM B MUPE KOTOPBIH caMu ¥ IpuayManu", AypoGuH .

A umo npupoda denaem 6e3 Hac?

Komy mozoa brucmaem cnesxcnulil nacm?
Kozo nyzaem oconmenviii epom?

Koeo kpomewno yenemaem myua?

3auem 600e kauamov nycmou napom

u naoams 0151 ye2o 36e30e naoyyeti? ..

Hu onsa kozco? Ha ecsikuiil ciyuai?..
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3akil0ueHue
He 3nas, umo ucmuna 61uska,
00U uwym ee oanexo. Kak sicanv. XakynH

Ilomararo, OTKpBIBasi JaHHYIO KHUTY, OJHH YUTATENN OOSIIHCH, a
IpyTre, BO3MOXKHO, HAACSITUCh YBUIETh Tydy MaTeMaTudeckux (op-
MyJl ¥ MyApEeHBbIE BBIYUCICHHUS, KaK B JII0O00OW KHHTE MO TEOpeTHde-
CKO#l (hu3mKe, TOCBAMEHHON rpaBuTanuu. Ho, MOCKOJBKY, aBTOp,
MPUHUMAET JII000e OOpallleHHEe 3a MOMOIIBI0 K MAaTEMaTHUKE 3a CBOE
WHTEIICKTYaJlbHOE MOPaXKEHUE, 32 TMOJJIOT, OH MOMEN MHBIM IyTEM.
OH, pyKoBoACTBYACH ycTaHOBKOM Mcaaka HrroToHa, 4TO mpupoaa Bo
BCEM MPEJICIIBHO MPOCTa U SKOHOMHA, OTPAHUYMIICS DJIEMEHTAPHBIMU
COOOpPKCHUSAMH, TMOAKPEIUIIEMBIMH IPOCTBIMU KOHTPOJIUPYESMBIMHU
SKCIIEPUMEHTAMU, TEM HE MEHEE, CIIOCOOHBIMU JJaTh KOHCTPYKTHBHOE
ONpe/eiCHHE TIpPaBUTAIlMM W Pa3BesTh (PuiIocodCKUi TyMmaH,
OKyTaBIIMA OTO sBIeHWE. Tem Oojee dYTO MaTeMaTHICCKUN
WHCTPYMEHTapHil Ha Mpo0JeMe rpaBUTAINH AT SIBHYIO OCEUKY.

Haneroce, 9T0 y uuTatens He CIOXKWIOCH TaKoe BIIEYATIICHHE,
Kak OyJTO aBTOp MEYETCSl BOKPYT CJIOHA, XBATA€T €ro 3a pa3Hble JYac-
TU TeJla ¥ BUIUT BCE TE )K€ IUIAHTH, BEPEBKH M CTOJObI, HE CBSA3BIBAS
B €IMHYIO KapTHHY — B ClIOHA. Harr ciioH — BceM 3HaKoMast HHepIusI.

Ecnu st xoro-to HE B 4éM He mepeyOeauI, TO B 3TOM HET Moei
BHHBI, U100 5 HE BCECUJICH — «MOYKHO BBIBE3TH JICBYIIIKY U3 JCPEBHH,
HO HEJb35 BBHIBECTH JACPEBHIO U3 JAEBYIIKI». Mo cOO0IE3HOBAHUSI.

ABTOp HE SIBIIIETCS CTOPOHHUKOM HE TOJIbKO cucteM KomepHuka
unu IlTosnemesi, HO U TEOPUM TOJON W Jaxke, HBIHE MOJHOM, TEOPUHU
IJIOCKOM 3eMiih. Y HEro CBOS CHCTEMa, HO O HEH OH HamepeH
MOBeaTh CBOMM YHWTATENsIM B CJENyIOIIed KHUTE, W TO3TOMY
noOyX/IaeT 4uraTeled K KPUTHYECKHUM 3amedaHusM. [1a3 mo0oro
MUTIYIIETO BCE-TAKH «3aMbBIJICH», U YNTATENIO JaHO YBUAETh B KHHUTE
Oomnpiie e€ aBTopa. Hampumep, uuTaio OgHYy CTaThlo, aBTOp, OWUIyS
CBOMX OIIOHEHTOB, OCTPHUT: «...a TPETHH C alUIOMOOM 3asBIISIOT, YTO,
MOJI, B JIaHHOM paiioHE 3EMHOrO Imapa BOOOIIE CyIIECTBYET
aHoMajnbHas 30HA. [lomararo, 4TO HACTOSIIME AHOMAJILHBIC 30HBI
HaxoJsATCS B TOJIOBaX IMOAOOHOTO THIIA JIUTEPATOPOBY». 3JIECh,
YBJIEKIIUCh TOJEMHKON, aBTOp MPO3EBaJ JIAHHOE €My OTKPOBCHUE:
BeJlb, HECOMHCHHO, HAIId TOJIOBBI — CaMble aHOMAaJbHBIC OOBEKTHI
Bcenennoii, n00 oHM e OJHOBPEMEHHO U €€ CYOhCKTHI.

ITmmare B agpec bmp49@yandex.ru
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IMPUJIOXEHMHME 1

MexaHHKa TOPOBBIX CTPYKTYP

Onucvieail, umo 6uOUULb, a He Mo, Ymo mul 00 Imom oymaewn. [lnamon.

TeKkcT MaHHOTO TIPHIIOKEHUS MPEJICTABISIET COOO0M coJiepKaHue
crpanul] 45-50 (c HeKOTOphIMU coKpameHusmu) u3 kaurd B.H. Ila-
kynuHa «['paButanusa. BuxpeBas monens mukpomupa» [8]. Hymepa-
1Sl PUCYHKOB COOTBETCTBYIOIIAS.

Oty u apyrue kauru B.H. IlakynuHa MOXXHO MpOUYNTATh 37€ECH:
http://gravity.spb.ru

MoxHo ObII0 OBI CIENaTh MPOCTO CCHUIKY HA KHUTY, HO B Halle
BpeMsI KHUTH U3AI0TCS MU3EPHBIM TUPAXKOM, CAUThI, HA KOTOPBIX MX
pa3sMeIaroT, HepeAKo OeCClIeIHO UCUE3at0T.

OcHogHble ceolicmea suxpeii

HanonHum mupokui TUIMHAPUYECKUHA COCYl KOHEUHOU BBICOTHI
(pucyHok 1.19) kanenpHOW miu ra3o00pa3Hoil xuakocTeio. Ecin ee
PacKpyTHUTb, TO MOJIyYUM BUXPEBOE JBUKECHUE.

LeHTpanbHbIi MIMHAPAYECKU CTOJIOMK HEKOTOPOW TONIIMHBI —
SIIPO MM KEPH BUXPS — BpallaeTcs Kak TBEPAOE TENO BOKPYT CBOEH
ocu. OctanbHast Macca >KUAKOCTH — IPHUCOEMHEHHBIN CII0I — KpyTUTCS
BOKPYT s1Ipa.

JIuneliHast CKOPOCTh BpPAILEHUSI B CJIO€ YMEHBIIACTCS 10 HaIPaB-
JICHHIO OT OCH BHUXP# Kak 1/7. J{yisa Touek >KUIKOCTH, 3HAYUTEIBHO ya-
JICHHBIX OT $iipa, CKOPOCTH OOpaTHO TMPOMOPLHOHAIBHEI KyOam pac-
crostHust oT siapa (1/7°).
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O05acTh PUCOSTUHEHHOTO CJIOSI CHAPYXKHU SApa BUXPS SIBISCTCS,
0e3yCcI0BHO, HEOTHEMIIEMON YacThI0 3TOro Buxps. Ho manee mMb1 Oynem
Ha3bIBATh YACTHIIEH TOJIHKO KOMITAKTHOE SJIPO — OBICTPO BPAIAIOIIYIO-
Ci 4YacTh C TOJIOKUTEIbHBIM TpagueHTOM cKopocTu. [IpoTspkeHHylo
HAPYKHYIO 4aCTh C OTPHUIIATEIILHBIM IPATUSHTOM CKOPOCTH OyaeM Ha-
3BIBaTh PUCOCAMHEHHBIM CIIOEM OKpYyXaroliei cpenbl. B aTom ciydae
BUXPHU MOXXHO paccMaTpUBaTh KaK TBEPJBIC «UIAPUKU» B OKPYKCHHUU
MPUCOCSTUHEHHOTO «COOCTBEHHOT'O TTOJISD).

CymecTByeT 00U MEXaHU3M B3aMMOJICHCTBHS MEXIY Pa3HO-
00pa3HbIMU BHXPEBBIMH O00BEKTaMH B TOJEBOU cpene. [lputsxeHue,
OTTaJKWBaHUE, OOBEIWHEHNE YaCTHUI] JUIA CO3/IaHUSI HOBOW CTPYKTY-
pBI 00YCIIOBIUBAIOTCS TEMH CKOPOCTSIMH, KOTOPBIE BUXPHU BBI3BIBAIOT
B OKpYy’)Karouiend ux cpenue. BUxpu B3auMOJIEUCTBYIOT JIPYT C APYroM
JUIIb Ha TOM PAaCCTOSHUM, Ha KOTOPOM BpAaIIEHHE OKPYKAIOMIEH HX
BO3MYIIIEHHOW Cpeabl MOXKET yBIeKaTh apyrue Tena. Ecim B 30HY
BpallleHus] IPUCOETNHEHHOTO CII0Sl BUXPS MOMAIaeT BTOPOH BUXPH, TO
OH BpallaeTcs BOKPYT MepBoro BUXps. To ke camoe CrpaBeiIuBO IS
BTOpOro Buxps (PucyHok 1.21). DTo He nmepeMelieHre OHOTO Tela 3a
CYET yJapa WIH CUJI TPEHHUS CO CTOPOHBI APYroro Tejaa. JTo JABHXKE-
HUE Cpe/ibl — KaK eciid OBl IIeIKa Moraja Ha PeUKe B BOJIOBOPOT.

= o Bl
."(f \'I ( \fr h\\‘

Y

Pucynoxk 1.21. Bzaumooeiicmaue 8uxpesvix Koey

Ecnu nBa BHXpsSI UMEIOT paBHBIE MO BEIMYMHE, HO MPOTHUBOIIO-
JIOKHBIE IO 3HAKy WHTEHCHBHOCTH, TO OHH COOOIIAIOT IPYT APYTY
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paBHBIE IO BEJWYHMHE U OAMHAKOBO HAINpPABIECHHBIE CKOPOCTH, T.C.
IBWKYTCS noctynarenbHo (Pucynok 1.21 a). JIBa BUXpsI, UMCIOIINE
O/IMHAKOBBIE 10 BETMYMHE W 3HAKy WHTEHCHBHOCTH, BPAIIarOTCS BO-
Kpyr OCH, MpOXOISAIIEH uepe3 CepeluHy PACCTOSHUS MEXAY HHMHU
(Pucynok 1.21 b). Ecnu aBa oanHAKOBBIX BUXPEBBIX KOJbIA UMEIOT
obmyto och (Pucynok 1.21 ¢), To mepegHee BCIEACTBHE CKOPOCTEH,
3a/laBaéMbIX 3aJHUM KOJBIIOM, YBEIMYMBAETCS B JTUAMETPE U 3aMejl-
JAeTCs; 3aJHee MpU ITOM CXKHUMAETCA U ycKopseTcs. B pesynbrare
3aJiHee KOJIBIIO TPOXOAUT CKBO3b MEpeIHEE KOIBIO, U BCE MTOBTOPSIET-
s cHaJaJia («Arpa BUXPEBBIX KOJIEI»).

s Hac Ba)KHO, YTO TPUCOCTUHEHHBIA CIIOW OOECIICUMBACT pas-
J4HBIE (OPMBI CLETUICHUS TOPOBBIX CTPYKTYp, KOTOPBIE CaMH 110 cede
YCTOMYMBBI Oarosiapst epreHANKYIIPHOCTH MOMEHTOB UMITYJThCA.

IIycTts Ha TOpOWMIANBHBIA BHXPh, M300paKCHHBIM Ha PucyHKe
1.22, neiictByet BHeuHss cuna F. Eciu cuila HampaBieHa BIIEBO, TO
LIEHTPBI KPYTOBBIX JIHHUN TOKA CMEIIAIOTCS BIEBO, TJ€ BPAIIArOIIasics
YKUIKOCThH HAaIlpaBJICHA BHHU3 B JIEBOW YacCTH KOJbIA U BBEPX — B Ipa-
BOH vacTu konbua. IloaToMy moj aeicTBHEM CHIIBI OCh Topa OyaeT
pa3BopauuBaThCsl NPOTUB YACOBOH CTpenku. Buxpp o0nagaer uHepT-
HOCTBIO B TIOTIEPEYHOM HAIIPABIIEHUHN: OH COMPOTHUBIISETCS ABIKEHUIO
B HalpaBJICHUU CUJIBIL.

Bropoit 3akoH HploToHa riacur, 4To M3MEHEHHE KOJIMYECTBa
IBVDKCHHS TIPOTIOPIIMOHAIBHO MPIITIOKEHHON JABIDKYIIEH cujle U Tpo-
HUCXOJUT MO HAMPABJICHUIO TOW MPAMOM, 110 KOTOPON 3Ta CHiia JENUCT-
ByeT. JBmkeHHe OBICTPOBpAILAIOMIMXCA BHUXPEH HE MOJUUHSETCS
3TOMY 3aKOHY: JBM)KCHHE OCH BHUXPSI ONPEesieTCs HalpaBIeHHEM He
CWJIbI, & MOMEHTa BHEIUIHEeW Chibl. BUXph cMemaercsi mepreHAnKy-
JIIPHO IEUCTBYIOIIEH CHJIE.

Pucynox 1.22. Ilosopom euxpegozo Kovya noo oeticmeuem Cuiivl
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Ecnu cuna F npunokeHa NepneHuKyIspHO MIOCKOCTH BUXPEBO-
ro xonsa (Pucynok 1.23), To oHa ToJKaeT ocH ABYX BUXpeH BBEpX,
IJle BpallarolIMecs YacTHULbl XKHUJIKOCTU IBWXKYICS B IPOTHBOIOJIONK-
HbIE CTOPOHBI: BJIEBO B JIEBOM YaCTH KOJIBLIA U BIPABO — B IIPABOM Yac-
TH, CIIEIOBATENILHO, KOJIBLO OyIeT pacTsruBaThCs, T.€. ABUTaThCs Mep-
HNEHAUKYJISIPHO IPHIOKEHHOM cuie. JluameTp Kojbla IpU 3TOM yBe-
ym4uBaetcs. Eciu cuiia Obu1a Obl HanpaBiieHa BHU3, TO Pa3Mephl KOJIb-
A JODKHBI YMEHBIINUTHCS. Takum oOpa3oMm, HpW BO3ACHCTBHM Ha
BUXpPb KaKOM-TO CHWJIOM, IMOJy4YaeM CMEILEHHE IO JEUCTBUEM STOM
CHJIBI HE 10 BEKTOPY CHJIBL, @ B IIEPIIEHIUKYJLIPHOM €l HalpaBIE€HHU.

Pucynoxk 1.23. Pacmsoicenue 6uxpegozo Koavya

Ee pa3 nepeuucinuM OCHOBHBIE CBOMCTBA TUHEHHBIX BUXPEH:

1. PaBHOMEpHOE W TIPSIMOTUHEHHOE NBIKEHHE BUXPS UMEET Me-
CTO JUIIb NMPHU NCUCTBUM HAa HErO APYTOro BUXPS TaKOW KE HHTCH-
CHUBHOCTH C MPOTHUBOIIOJOXHBIM BpallleHueM. BHeriHee Bo3aeiicTBue
SIBIISIETCS] IPUYMHOM HE YCKOPEHMSI, & CKOPOCTH.

2. Ilonx nmeiicTBMEM BHEITHUX MOMEHTOB CHJI OCh OBICTPOBpAIIaio-
LIErocs BUXPs MOBOPAYMBACTCS HE B TOM IIOCKOCTH, B KOTOPOU OHa
MOBEpPHYJIACh ObI 0€3 OBICTPOrO BpAIlleHHUs, & B IJIOCKOCTH, €i TIepIicH-
qukysapHod. IIpu 3ToOM ABMXKEHHME OCH MO JIEHCTBUEM MOCTOSHHOIO
MOMEHTA CUJI TIPOMCXOJIUT HE C YCKOPEHHEM, a C TMOCTOSHHOW YTJIOBOM
CKOPOCTBIO U TPOJIODKACTCA JUIIBL 10 TE€X MOp, MOKa JEHCTBYET BHEII-
HU MOMeHT cwi. Kak TonbKO Tpekpalaercs IelCTBUE BHELTHETO MO-
MEHTa CHJI, Cpa3y JKe MPEKpaIaeTcs U ABMKEHUE OCH.

3. Buxpu B3auMOJCHCTBYIOT KaK YNpYyrue Tela, HO MepeharoT
IpYyr Opyry HE UMIYJIbC, & MOMEHT HMITYJIbca MPELECCUOHHOTO
JBYOKCHUS.

4. IlpucoeqMHEHHBIA CIIOW BHUXPEBOM Cpelbl TaHHOTO BHXPS YB-
JIEKaeT CBOMM TEUCHHUEM APYTHE BUXPH, KOTOPHIC B HEM Pa3MEILCHBI.
CwMmellieHre HEHTpa Macc IPYTUX BUXPEH 3aCTaBIseT UX ABUTATHCS B
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MEPIICHIUKYIIPHOM CMEIIEHUIO HAMIPABJICHUU — TI0 JIMHEHHOU CKOPO-
CTH BpAIICHUs B HOBOM IICHTPE Macc.

5. KonbueBoil BUXph B Cpeiie ABMKETCS MOCTYINATENIbHO BAOJb
CBOCH OCH B HAIIPABJICHUH TIOTOKA Yepe3 [CHTPAIbHOE OTBEPCTHE.

6. Buxpu mnpu B3auMOJEHCTBUM HE COBEPINAIOT pa0OThI U HE
MIPOSIBIISIIOT HHEPIIHH.

BuxpeBoe KoibII0 HE MOXKET OCTaBaThCs HEMOABWKHBIM. OHO 0y-
NEeT JBUTAThCS IO HAMpaBIEHHIO, MEPIECHIUKYISIPHOMY IDIOCKOCTH
KOJIbIIA, B TY CTOPOHY, B KOTOPYIO JKHUIKOCTh BRITEKAET U3 KOJIBIA. DTO
IBIDKEHUE OynmeT TeM ObIcTpee, 4eM OOJbIlie MHTCHCUBHOCTh BUXPS H
4eM MeHbIe pasmep Koibla. Kombiio Oynmer mepenBuratsCsi paBHO-
MEpHO, IEpEeHO0Cs 32 COOOH BCIO KPYTSIIYIOCS BOKPYT HETO KHIKOCTD.
KombreBoif BHXph MOXKHO CpPaBHHUTH C CaMOBBIBOPAYMBAIOIIAMCS
OyOimmkoM. OH MMeeT COOCTBEHHBIH «IBIDKUTEIR B BHJIE TOPOUIATHHO-
ro BpamieHus. [IprcoemMHeHHBIN CIOM CHEIUIIETCs CO CBOOOHBIMHU TO-
pamu. [Ipu 3TOM BHXpeBas cpejia He COMPOTHUBIISCTCS CKATHIO U CIIBUTY.
CMeleHrne TOpOB MPOHUCXOUT TICPICHANKYISIPHO JISHCTBYIOIICH CHIIE,
T.c. paboTa CHIbl paBHa HYIO. J[pyrumu ClioBamMH, TEJIO JIBHKETCS B
BHUXPEBOI cpesie 0e3 «TPEeHUs».

DTO IBIKCHUE BUXPS B TOJIE MOXKHO CPaBHHUTH C TE€M, KaK MBI XO-
JIIM TIO 3e€MJIe — OTTAJIKMUBAEM HOTOM 3eMITIO Ha3a, a CHiIa TPEHHUS TTOKOs
HOTH O 3eMJII0 TOJIKaeT Hac Brepel. bimskiM aHamorom OyneT Takxe
JBIDKEHHE KOJIECHOTO HJIM TYCEHHYHOTro TpaHcnopta. CBoeil Hapy>KHOI
YacThI0 CAMOBBIBOPAYHBAIOIIUIICS BUXPh KaK OBl «KaTHTCS» MO HapykK-
HOMY TpyO9YaTOMy CJIOIO CIIETICHHOTO ¢ HUM 1oJis (PrucyHok 1.24).

> HapyxHbIA
cnow nonsa

GZ77TTTTT T 7777777

TIIIIIIIIIIII IS P

Ccnow Nona

Pucynox 1.24. J[gudicenue mopoudanbHoeo 8uxpsi 8 «8a3Kot mpyoey
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VYcnoBueM MNOCTYNATENBHOTO MEPEMELEHHs ABIAETCS HaJIMuue
BA3KOCTH cpefbl. YacToe yTBepkAeHHE O «0e30MOpHOMY JIBHKEHUHU
He 000CHOBaHO. BUXpH-TOPHI OTTAIIKMBAIOTCS OT OKPYXKAIOIICH BSI3-
KoM cpenpl. [Ipy nBHkeHNM BUXpsA UMIYJIbC coxpaHsercd. Ilpu stom
Hapy>KHBIH CJIOH Moy oTOpachiBaeTcsl Ha3zal, a BHYTPCHHHUH CIOi
1oJIs1 BbIOpachiBaeTcs BIEpel. AHAIOTUYHYIO KapTUHY Mbl  HMEEM
IIPU IIEpexo]e YesIOBEKa B JIOJKE C Hoca Ha KopMy. OTHOCHUTEIBHO
BOJBI JIOJKA YXOIUT BIEPE, a 4esloBeK — Ha3al. LlenTp macc ocrtaer-
Csl Ha MecTe. 3/1eCh BMECTO JIOAKM — IIOJIe, a BMECTO YeJOBEKa —
BUXpb. PaboTa npu 3TOM He coBepIaeTcs.

Inekmpomaznemusm 6e3 noneil

Ha Pucynke 6.15 nmpexncraBieHa KapTHHa 3J€KTPOMAarHUTHOIO
W3Ty4eHus Aumois — BuOparopa ['epua. PUCYHKH BBIOTHEHBI CaMUM
I'epuiem. OHM B3ATHI U3 ero craThbél «CHIIBI JIESKTPUIECKUX Kojebha-
HUH ¢ TOYKH 3peHus Teopuu Makcsemiay. [Ipu pabore BuOparopa ot
HETO TEPHOANYECKH OTAENAIOTCS AUCKPETHBIE 3aMKHYTHIE TOPOU-
JalbHBIE BUXPH, MMOKa3aHHbIE CIUIOIIHBIMY CHIIOBBIMH JHHUSMH. Ka-
KIBIH BUXPH MPEACTABISAET ONWH TOJYNEepHoA KoieOaHuil. JTo Ha-
TJIATHO BUIHO M3 PUCYHKOB, HA KOTOPBIX MPEICTABIECHBI YETHIPE MO-
MEHTa BPEMEHH.

Pucynox 6.15. Obpaszosanue suxpeil noas 6 subpamope I epya
(pucynxu I'. I'epya)

[lepBbIii pHUCYHOK TPEACTABISAET HAYaIO0 HOBOTO KOJICOAHUSI.
DNEKTPUYECKUI TOK B BUOpATOpE MPOXOIUT Yepe3 MOJIOKCHUE PaB-
HOBECHsI, TOCTUTas HauOoJbIIel ckopocTd. Ha BTOpoM pucyHKe T0-
Ka3aHo, YTO HApOXKAAIOLIMKCS HOBBIM BUXPb pa3lyBaeTcsl U pacTal-
KUBAeT B CTOPOHBI MpeablAyIuil BUxpb. Ha TpeTbeMm pucyHke mpen-
CTaBJICH MOMEHT MAaKCHUMaJIbHOI'O TOKa, KOIrJa BCE CUJIOBBIC JIMHUU
eIre 3aMKHYTBI Ha pa3psaHblii IPOMEXyTOK BuOpaTopa. Ha  derBep-

74



Ilonos b.M. Texnonozus u memaghusuka epagumayuu

TOM PHUCYHKE MBI BUAMM 3aKIIIOUUTEIbHYIO a3y (GpopMHUpPOBaHHUS HO-
BOTO BHUXPS IIPH YMEHBIIEHUH TOKa 10 HyJsA. CHIOBBIC TUHUU 3aMbI-
KarTCsS MEXAy cO00H, BUXPh MPUHUMAET (OPMY 3aMKHYTOTO TOPOH-
Ja. Yke uMes Ha4allbHYI0 CKOPOCTh B CpPEeIHEN IJIOCKOCTH, OH HAYH-
HaeT PacXoIUThCS OT BHOpaTropa cpasy BCIEX 3a MPEIAbIIYIIUM BUX-
peM. OTAenuBIIAECS OT BUOPATOPA MOJIBIE TOPOUAATBHEIE «PATHOBHX-
pu 'epuiay pacmupsitoTcst CO CBETOBOM CKOPOCTBIO KaK BUXPEBBIE BO3-
MYIIIEHUs B CIUIOIIHOM cpeze. Ha mpakTuke pa3Mepsl IEMu BHIOUPAIOT
TaKUMH, YTOOBI BpeMsI paclpoCTpaHEHUsT N3MEHEHUN dJIEKTPOMArHUT-
HOTO TIOJIsl B HEH ObUTO OBI CPaBHUMO C TIEPHOJIOM KOJEOAHHM TOKa.
Wznyuenune OyaeT MaKCUMANIBHBIM, €CIIH BHYTPY H3IIyYaloleH CHUCTe-
MBI 2HEPTUs OYIEeT 3HAUNTEITHLHO MEHBIIIE, YeM BHE €€.

BOT 13 4ero cocTosT M MOYEMY «KOJIBIIIYTCS DICKTPHUSCKUE U MATHUTHBIE

T0JIsI KEM-TO TIOCESIHHO# B 3hHpe «IIIeHUIBD.

A BOT TyT https://sites.google.com/site/novyjmir2012/about-us/6-atomy, Ha
caiite «HoBblii MHp», aBTOp NPHBOAUT K BPALIATCIBHOMY IBIDKCHHIO U
anekTpuuectBo. OH, B YaCTHOCTH, NMUINET. «/is CO30anUsi S1eKMpUecKoeo
3apA0a He HYJICHO HUKAKUX KYIOHOBCKUX YACMUY, HUKAKUX DIEKMPOHOS,
no3umpono8 u npoyux eaynocmeti. OHU HYHCHBL MOALKO AKAOEMUKAM, 4MOOb
napumuv mMos2u Ham u opye opyzy. Ho snexkmponvt maxu cywecmeyiom. Onu ne
yacmuysl U He KEA3U-4acmuybvl. DIeKMpPOoHbl — CReYUaibHoOU (GOpMbl GUXPU-
mopvl. Amom Oenaem 1eKMPOHbL MAK Jice, KAK KYPUTbUWUK — KOIbYA ObMA.
Toper noayuaromesi om moz2o, YmMo amom RYIbCUpyem U 8pAuaemcs O0OHO
epemenno. Eciu amom nyivcupyem ¢ HeOOCMAmMO4YHOU aMIIUNMYOOL, Mo mopog
He ROLYYUMCS, NOIMOMY Kamoobl 6 DIEKMPOHHbIX JIAMNAX HOO0ZPEBAIOM,
oceewarom, G3pulealom, UY, OpyeUMU CLOGAMU, 6030yHCOAIOM  MPSCKY
amomosy.

Hpumeyanue. 60 ner Hazan, Tecna nucan: " mokasan, 4To yHUBepcalbHAs
cpezia sBISETCS Ta3000pa3HBIM TEJIOM, B KOTOPOM MOTYT PaclpoOCTPaHATHCSA TOJIBKO
MIPOJIONBHBIE UMITYJIbCBI, 00pa3ysl MOMEPEMEHHO CXATHE U Pa3psKeHHe, TO eCTh Tak,
KaK IIPOUCXOJUT IIPYU paclpOCTPaHEHUHU 3BYKOBBIX BOJIH B Bo3ayxe. Cie0BaTeIbHO,
pazuornepeiaTIiK He Co31aeT BONHBI ['epiia, KOTOphIe SBISIOTCS MH(OM, a CO31aeT
3BYKOBBIE BOJIHEI B 3()Hpe, MOBEICHNE KOTOPHIX BO BCEX CMBICIIAX MOXOOHBI BOJIHAM

B Bo3ayxe".
Komy mpukaxute BepuTh, €CIH 3BYK PaclpoCcTpaHsIeTcs TeM ObIcTpee,

4geM OoJIbIle TUIOTHOCTh BEIIECTBA, a CBET — HA000pOT?
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HPUJ/IOJKEHHUE 2
Dpexmuenvlii xapaxKmep peaKmueHo20 08UNCEHUS

UenoBeky, ¢ HE MaTEMaTHYECKUM, a
¢ ¢usnueckuMm TpodUIEM CO3HAHUA,
TPYJHO BCEPHE3 MPHHATH CYIIECTBYIO-
mee OObICHEHHUE MPUHIINIA PEaKTUBHO-
T0 JIBIKCHHS, HAIIOMHHAIOIIEE pPaccKas
Oapona MioHxray3eHa 0 TOM, KaKk OH 3a
COOCTBEHHBIC BOJIOCHI BBITAIMI CeOs
BMecTe ¢ KOHEM u3 Oomora. OOBsicHe-
HUE TpUHIHMINA Oa3upyeTcs Ha 3aKOHE
COXpPaHCHUS UMITyJbCa B MaTeMaTH-
4ecKoi popMyITHpOBKE.

Onmnako, y mo0oro (pU3UIecKOro 3aKOHa, BRIPAXKEHHOTO B MaTe-
MaTHYEeCKOM BHJIE, JIOJDKCH OBITh KOHKPETHBIN OUBUYECKUN me-
XaHW3M HCITOJIHEHUS, MPEIOJIaralonuil OTBET Ha BOIPOCHI JIOTUCTH-
YECKOTO XapaKTepa: «KTO» COXPAHSET, «YTO» COXPAHAET, «TIe M KaK»
coxpansier? Ho camoe riaBHOe, kak mMeHHO oOecrneunBaercst «CO-
XPAHEHMUE», xakoB ero mexanuzm? OTBeTa Ha 3TH BONPOCH! B Ha-
cTosiiiee BpeMs HET, 3aKoH JeiicTByeT kak Obl «llo-lllyuremy Beme-
Huto". Emie u myTaHua Konrm4decTBa JBUKEHNS C UMITYJIbCOM CHJIBL.

Bormpeku pacnpocTpaHeHHOMY MHEHHIO, B TEXHOJOTHIX MpPHMeE-
HSIFOTCSL HE 3aKOHBI MTPUPOJIBI, @ OCHOBOMOJATAOIINE TTPUHIIUIIBI JICH-
crBus. Kakme ke peanpHBIE NPHHIWIBI JEUCTBUS IOAIEPKUBAIOT
MPUHIIAIT PEaKTUBHOTO JBMKCHUA? J[BUKECHHS, B COOTBETCTBHH C
oduLHaNTEHON HAYKOH, B IPUHIIMIIE, O€30TIOPHOTO.

Bomnpoc cioxHblid, Bellb U3-32 OTCYTCTBUS UCCJIEIOBAaHUN U pa3-
paboTok 1O o0miel TpoOiieMe TUHAMHUYECKOTO PaBHOBECHS OOJb-
IIMHCTBY MEXaHHUKOB TPYIHO JaTh OOBSICHEHUE, HAIIpUMED, 3PPEKTY,
http://media.log-in.ru/rte/92416274668b9ac860e4e930252610af. gif,
I7Ie pOJb IEHTPOOESKHOM CHIIBI KaKOe-TO BpEeMS IS MPYKUHBI BbI-
MOJIHAET CWJla YOPYrocTH ToW ke mpyxuHbl. [logapoOHee 3mech
https://www.youtube.com/watch?v=Jsytn] pS{8

Heno B Tom, yTo MexaHuka HpIOTOHA — 3TO MEXaHHMKa MaTEpH-
QIBHBIX TOYCK, a TIPYKUHY HEJIb3s CBECTH K MaTepUANBHON TOUYKE, HU
(hM3UKO-MaTeMaTUYEeCKUM, HU MHCTHYECKUM crocobom. [IpyxkuHa
BKJIIOUYAET B ce0s1 BCE MATh U3BECTHBIX C APEBHOCTH 0Aa30BbIX MeXa-
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HU3MOB — pbIUar, BOPOT, OJIOK, BUHT, KIIUH, U €IIE HEUTO, MMO3BOJISIO-
niee akKyMyJaupoBaTh JBHxkeHHe. OOMEH MMITYJIbCOM TPH CTOJIKHO-
BEHHU COCPEIOTOYEHHOTO TeNla C MPYKUHOW, WU MPYKUHBI C TIPY-
JKUHOU CJICJIyeT pacCMaTpUBaTh HE B MOHATHSAX B3aUMOJCUCTBUS, a B
MOHATUSX U MpeauKaTax B3auMOJCHCTBUA B3aumoneucTBUid. OCHOB-
HBI€ YaCTH MAIIWHBI TMPEJCTABISAIOT a0COJIOTHO JKECTKHE, Hem3Me-
HSIEMBIEC TEJa, a €CIHM MPHUHATH BO BHUMAaHHE YIPYTOCTh YacTed Ma-
IIMHBI U pacCMaTPUBaTh MX W3MEHEHUS ()OPMBI, MPOUCXOMASIIUE OT
JEHCTBHS CHUJI BO BpeMsl IBIKEHHSI, TO MalllHA OKAKETCS UMEIOIIen
HE OJIHY, a 3HAYMTENIbHOE YHCIIO CTerneHei cBobozpl. [loaTtomy B Tex-
HUYECKOW MEXaHHKE MPYKUHA, TPUMEHEHHAS! B KOHCTPYKIIMH, CUUTA-
etcs "nedexToM cucteMsl". MexaHHUKH €10 IpeHedperaroT, 00sTCs.

Bcem u3BecTHO, 4TO cTpensOe W3 MyIIKA WIH BUHTOBKH COOTBET-
CTBYeT SIBJICHHME OTKaTa Wi oTna4yu. Ho, mpu BHUMATEIILHOM Ha-
OJIFOJICHNM 32 STHUMH SBJICHHUSAMHU, U B CaMYIO CBETIYIO TOJOBY, HE
MIPUXOIUT MBICTH HCIIONIb30BaTh ABJIEHHE OTKAaTa ISl B3NETA MyIIKA
xoTs OBl K obOyakam. ITompoOyiiTe MCOIL30BaTh CTPEILO0Y U3 aBTO-
MaTa JijIsl TIepEIBIDKEHUST Ha KOHBKAX TI0 JIbJy, MOJNy4WIock? A Belb
MEXJTy MacCO# MyJIM WIH CHapsja, MacCOH CropaeMoro mopoxa, CKo-
POCTBIO MX BRIOpOCA M3 CTBOJIA MOXKHO OOHApYXHTh HEIUIOXYIO KOp-
PEJSIIHUIO 110 BEIMYWHE C aHAJOTUYHBIMH IMapamMeTpaMu 3alpaBiIcH-
HO¥ pakeThl (001as Macca, CKOPOCTh UCTEUEHUS U Macca CropacMoro
TOIUIMBA 3a BPEMs, paBHOE BpeMeHHU BbicTpena). KoHeuHo, ecTh pas-
HUI[a, ICTEUEHHNE CTPYU U3 JII03 PAKETHI MIPOUCXOANUT HEMPEPHIBHO, HO
pakera HE WMEET TBEPIOW WM a’3pPOAMHAMUYECKOW Omophl. Pakera
MIpH CTapTe UMeeT OOJBIINYI0 MacCy, MOpsaKa TeIcSYn TOHH. U nanee,
0e3 a’poIMHAMHIYECKON MOAMIOPKH, PaKeTa JBIKETCS C HapaCTaHHWEM
CKOpPOCTH, TIOJIarasiCh Ha 3aKOH COXPAaHCHHS HMITYJIbCa, KOTOPOMY
HYKHO €€ HE TOJIbKO TOJKaTh, HO CIIE U «IIOAMUAPATHY.

OOBIYHBIN BUHTOMOTOPHEIN caMOJET, Omaromaps adpoauHaMUYIe-
ckoMy 3¢ deKxTy KomneHcupyeT Bec. Pabora mpomemiepa obecnedn-
BaeT pasz0er Ha B3NETHOM mojioce A0 Habopa CKOPOCTH, HEOOXOIUMOMN
JUTS TIOSIBJICHUSI a’pOJAWHAMHYECKOTO 3(dexTa, JOCTAaTOYHOTO st
B3€Ta camonéra. K aspommnamuaeckomy 3pdexTy Ml emeé BepHEM-
cs. Ho, ynpoménno, npormeiiep, 3arpedaeT Bo3IyX, OTTAIKUBAET €T0
Hazaj, ¥, TEM CaMbIM, OTTAIKHBAETCA OT CIUIOIIHOW Cpeabl BO3AyXa,
TSHET ce0s 1 Bech camoléT Briepén. CoOCTBEHHO HHYETO TaMHCTBEH-
HOTO, TaK, B IPUHIIUIIE, MBI U CAMU ILIAaBAaEM B BOJIC 1 XOJIMM I10
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3emuie. [IpaBaa, oOpaTiM BHUMaHWE, PU TUTABAHUU HAC yIEPKUBACT
Ha MOBEPXHOCTU BOJBI HE TOJBKO BBHITAJIKWBArONIas CHiia, a enié He-
kuit 2exT, CBSI3aHHBIM C HAIAM IBWKEHHWEM BIepén. bomee Ha-
TIISHBIA TIPUMEp, BOJHBIC JILDKU, 00 3ToM nanee. Ho, kak Obl TO HU
OBLIO, €CJIM HET BO3MOXHOCTH OTTOJIKHYTHCSI OT YEro-TImO0 MacCUB-
HOTO M yIPYTOro, 0OCOOCHHO TaK WIIM MHAYE CB3aHHOTO C 3eMJIEH, TO
CABHHYTHCS C MECTa CJIOXKHO.

[MpuHIOHUI k€ PEaKTHBHOTO MBIDKEHUS CBSI3BIBAIOT YHCTO C 3a-
KOHOM COXPaHEHHUS HMMITyJbca. A HMMEHHO, SIKOOBbI, KOra U3 Tena
Maccoii M BO BHENTHIOIO cpeay (B T.4. B IYCTOTY) IPOU3BOAUTCS BBI-
Opoc BemectBa Maccoii AM co CKOpOCThIO V — UMIylnbc AM*v, 1o
TEJNO TOJy4aeT PaBHBIA MO BenuumHe uMIyiasc (M — AM)*AV |
HalpaBJICHHBIM B OOpaTHYI0O OT BBIOpoca cTOpoHy. TOo  ecTh,
Onarofapsi 3TOMY HMMITYJILCY CKOPOCTh pakKeThl BO3pacTacT Ha
BenuuuHy AV, B OTCYTCTBUE TpaBUTanuu. Bpoje Obl Bc€ mpocTo U
MOHSATHO, HO WMIYJIhC B (PM3MKE — 3TO MPOCTO BCIIOMOTATEIHHOE
MOHSTHE, €T0 U3MEPUTHh HEBO3MOXKHO, U3MEPHUTH MOXHO TOJBKO CHITY
1 BpeMs e€ JIeUCTBUS, OHU peasibHbl. OOBIYHO MTUIITYT

m*Av = F*At,

a mpaBwIbHO, — HaoOopor F*At = m*Av. To ecTb, MONYYHTH
W3MEHCHUE CKOpPOCTM Tella MOXKHO TOJIBKO B CiIy4ae IpoJoJ-
KUTEIFHOTO BO3ACHCTBUS Ha Hero cuibl. CHila IepBUYHA, HO OHA HE
MOXET JCHCTBOBATh B OMWHOUKY. [Ipy’knHa — OOBEKT, SBIISIOIIHIACS

CUHOHUMOM CHJIBI, 3TO IEMOHCTPUPYET CICIYIOIIUNA PUCYHOK.
- [IpyxuHa HE MOXET OBITH CXKara OJHOM
—— Tonpko cusoit F1, mpousBoguMoi mnasnbliem,
j nbo »Ta cuia OyJeT paBHA HYNIIO IO TEX IO,
MOKa BTOPOW KOHEIl MPYKWHBI HE CTAHET OIH-
paThCs Ha Kakoe-Tub0 HEMOABIDKHOE (WU JOC-
TaTOYHO MAaccUBHOE) Temo. M Tompko Koraa 3Ta
Olopa TOSIBUTCS, W BTOPOH KOHEIl TPYKUHBI
yrpércs B He€, TO, Mo Bo3aeicTBreM cmtbl  fl
— mocnannuka cuisl F1, Bo3HWMKHET cuiia mpo-
tuBogeicteus F2, u ee mocmannmk f2, xoto-
pBIi, TIPOWIS Yepe3 MPYKUHY, OKAXKET MPOTHU-
BoJieiicTBUE aeicTBytomen cuie Fl1, uro u npu-
' "] BeIeT K BOSHMKHOBCHHUIO B IPYKUHE CHKATHL, ee

yIpyrou aedopMarim.
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Jedopmariuss MOXeT BOSHHKHYTH JIUIIb MPH JCHCTBUM HA TEJO
JBYX BHEITHUX CHJI. | €OMETpHYECKH CHIIBI MOXXHO TIPOCYMMHPOBATh,
IIPUBECTU K PaBHOJECHCTBYIOLIECH, HO BEIECTBEHHOE TEJIO HE MOXKET
B3aUMOJICUCTBOBATH C TOJBKO OJHON CUIIOH.

Mgl 3HaeM, 4TO BCErO OJIMH YEeJIOBEK, OMUPAsICh C OJHOM CTO-
POHBI HOTaMH Ha 3€MIII0, & C IPYrO¥ CTOPOHBI — MIECTOM, KOTOPBII
JEPXKUT B pyKax, B HArPYKCHHYIO 0apKy, MEJUICHHO, HO OTOJIBUTACT
e€ oT mpuyana. A BOT TaHKep, U3 KOTOPOTO CaMOTEKOM He(PTh UAET B
XpaHWIWIE, TEHACHIIMN yXoda OT Mpudana He obOHapyxkuBaer. C
Y4ETOM HM3JI0KEHHOTO MPUXOIUTCS KOHCTATUPOBATh, UTO TaKOW BapH-
aHT Pa3BUTHS COOBITHIA, TIPU KOTOPOM CTPYS Ta30B OKa3bIBaeT CHJIO-
BOE JaBJICHHWE Ha paKkeTy, a cama OOpaTHOTO CHIIOBOTO BO3ECHUCTBHUS
HE UCIBITHIBACT, MPEJCTABISCTCS HepeanbHbIM. Ho 4TOOBI pa3ButHE
COOBITHH IO O CLIEHAPHUIO, TIPEACTABIICHHOMY Ha PUCYHKE, ra30Bas
CTpysl JOJDKHA OBITH YIIPYTOW M caMa Ha YTO-TO MacCHBHOE OIHPATh-
Cs. Hayka 00 3TOM yMamuuBaeT, HaBepHOE, MOTOMY, YTO MOJIYaHUE —30JI0TO.

B 50-x rogax mpouuioro Beka coBeTCKuil yuéHbld PuBkunm, mpo-
CTpenvBasi CTPYIO BOJBI IyJIEH TOKa3aj, YTO BOAA B DTHUX YCIOBHUSAX
JEMOHCTPHUPYET CBOWCTBa TBEpHoro Tena. CTpys pasieraercs yrio-
BaThIMH OCKOJIKAMH, KOTOPBIC TIPaBJia OYCHb OBICTPO MPEOOpa3yroTCs
B oOrekaembie Karoy. [lomararo, mpyu BEICOKUX CKOPOCTSIX, OT CKOPO-
CTH 3ByKa M BBIIIE, U CTPYS ra3a Kak OBl 3peKTHUpPYyeT, 0OpeTaeT CBO-
cTBa TBEPAOIrO TeMa, a, 0 MPUHIIUIY OTHOCUTEIHHOCTH, U BO3AYX, B
KOTOPBII BpE3aeTCs CTPYsl, TOXKE MPEACTaBIACTCA (3TO BaXKHO) TBEP-
IOBIM OCHOBaHHEM (IMOMOCTOM). Eciu BB HIIEMHUTECH C BBICOTHI
TPEXMETPOBOr0 TPaMIUIUHA O BOJY, TO YOCIHUTECh, YTO >KHIKOEC U
TBEPAOE — TIOHATHS OTHOCHUTEIBHBIC, JKUIKAs BOJa MOXET OBITh
BecbMa TBEpAOM. Jlanee ocMoTpuTe ewé pa3, NPUBEAEHHBIA BBIIIE
PUCYHOK C TPY>KHHOU, Ha KOTOPYIO JaBHUT Majel], TaM eCTh BCE IS
MIOHUMAaHUS SPEKTUBHOTO MPUHIINIA PEAKTUBHOTO ABUKCHUS.

OO0pa3Ho TOBOpS, MPU OOJBIIONH CKOPOCTH HCTCUCHHUS Ta30B KX
CTPYIO MOKHO YIIOJIOOWTH METAIITMYECKOMY TPYTY, TEIECKOMNIECKH
BBIPACTAIOMIEMY W3 METAJUIMYECKOro MhelecTana (BO3ayXa), MOAHH-
MaloIIEeMy PaKeTy BBEpX KaK MOJHUMAETCS K MEpeKIaJuHe MPBITYH
Ha miecre. J[anee, oTOPOCHB IIECT, OH JIETUT YK€ 110 MHEPIIUH TI0 Oair-
JINCTUYECKON TPACKTOPHUHU.

N3BecTHO, 9TO peakTHBHAsI CTPYS W3 COIUIA PEAKTHBHOTO CaMO-
JISTHOTO JIBUTATEJS WM PAKETHl MMeEET y37bl sipkoctu. [Ipu paboTe
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JBHUraTess Ha (opcaxke 3a PEaKTUBHBIM COIUIOM BO3HHKAET BUAMMAs
CTpYsl pacKal€HHBIX Ta30B, MMEIOIIAs XapaKTEPHYIO «IOJIOCATYIO»
CTPYKTYpY, TaK Ha3piBaeMble nucku Maxa. ITocmorpute Ha ¢oTorpa-
¢uto paboTel TypOOpeakTuBHOTO nBUTaTens Pratt & Whitney JS8
Ha opcaxe, B peaKTUBHON CTpye OTYETIMBO BUIHBI AUCKK Maxa.

Y IOBJIETBOPUTENBEHOTO OOBSICHEHUS 3TOMY SIBICHUIO HeT. HOo MBI
BIIPaBE MHTEPIPETUPOBATH ATO SBICHUE KaK MPOSIBIICHUE YIIPYTOCTH
SPEKTUPOBABIICH PEAKTUBHON CTPYH Ta30B, H MYyYHOCTH TUIOTHOCTH
31IeCh - 3TO KaK Obl BUTKH C)KAaTOH MPYKHHBI, OTYyYUBIICH IPOYHYIO
OIIOpY Ha BO3/YyX, NMPHU YAApHOM BO3JCHCTBHM CTpyH Ha Hero. IToy-
YUMb UMHYIALC CUTbL, OOCHIAMOYHBLI 01 UIMEHEHUSA O6UNCEHUs,
MOIHCHO MOIbKO 8 DONlee-MeHee 3aMKHYMOU cucmeme.

BoT moyemy HeT BBICOKOTOPHBIX CTapTOB, UM CTAPTOB C BBICOKO
JIETSIIAX CaMOJIETOB, HET U PEAKTUBHBIX CAMOJIETOB, JICTAIOIINX BhI-
nie 30 kM. HukTO He X04er TepsaTh Onopy, B pa3MEH Ha YMEHBIIICHUE
COTIPOTUBJICHHS BO3yxa. Ha000pOT, CTapThI MBITAIOTCS pacroiaraTh
ONMKe K DKBATOPUAIBHON 30HE, W HE W3-32 MU(PHUYECKOH IIEHTPO-
OC)KHOW CHIJIBI, a TIOTOMY YTO Ha JKBAaTope TiyOWHa aTtMocgepbl
OoJIbIlie, YeM B HAIIUX IIAPOTAX.

A MOXeT 1M pakeTa HabMpaTh CKOPOCTh B OE3BO3AYIIHOM IIPO-
CTpaHCTBE, TJIC CTPye Ta30B HE HA UYTO ONMUPAThCsi? YBEpeH, HET. A
KaKOBBI (PaKThI — IEMOHCTPHUPYIOT CIICTyIOITHe GoTo.
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E EVERYTHING BUT SRACE!

AHanu3 TPaeKTOPH ABIDKEHUS BCEX BBIMYIICHHBIX, SKOOBI B
«KOCMOC», PaKeT JIOKa3bIBAET, YTO PAKETHI IOCJIE HEIOJTOro MoyéTa
BEPTHKAIBHO BBEPX, Pa3BOPAUYMBAIOTCS M MPOJOIDKAIOT MOJET TOYHO
TaK ke, KaKk CcaMOJIETHI, MapaJUIeibHO 3€MJie, a HE BEPTUKAILHO B
KOCMOC, KaKk HaM roBopsT. [loxosxe, pakeTsl B KOCMOC HE JIETAfOT.

Xoporas THIIOTe3a BCEr/ia BBIXOJWT 3a Tpeienibl (pakToB, MOCiy-
JKUBIINX OCHOBOH uis €€ moctpoeHus. U Harra rumoresa Ha 3TO CIo-
coOHa.

B xakoif MOMEHT BO3HHKAET OTAada MPH BEICTpelie U3 pyxbs? [o-
CJIeTHUE UCCIIC0BAHUS MTOKA3bIBAIOT, YTO YK€ IOCIIC BBUIETA YU U3
ctBona. To ecTh, TyT «TBEpas» CTPYS MOPOXOBBIX TA30B — ATO YTO-TO
BpOJIe OMIIBSIPTHOTO K¥sI, KOTOPBIH OOJNBINON CHIION OBET B ITYIIIO, OT-
npaBisig €€ B 11enb. He Oyab cTpys «TBEPIOil», OHA HE MOTIa OBl TOJ-
Katb TBEpAoe Teno. [IoHATHO, KUH-CTPysl OMHpacTCsl Ha KOHEI[ CTBO-
J1a, ¥ 9TO MPOSIBIIsiETCSA B opMe OTIaun. A 3BYK OT BBICTpeIia 00pa3sy-
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eTcsi B pe3yjbTaTe «TPEIIMHBD) B OTHOCHTENBHO TBEPAOM BO3AYyXE,
3aTATUBAHUE STOW TPEIIWHBI, aHAIOT B3phIBa BaKYyMHON OOMOBI, 10-
pPOXKIaeT ynapHyIo BOJIHY.

He Bce 3HaloT, uto pacu€THble METOIBI Ha 0Oa3ze MareMaTHye-
CKHX MOJIEICH a’3pOJUHAMHMKHN HE HAXOMIT NMPUYHMH IS IOJIETa HE
TOJIBKO y MaWiCKOTO KyKa, HO Juisi OOBIYHOTO camosiéra. Dopmyibl,
Trmna Gopmynsl XKyKOBCKOTO, C TPYAOM «BHITATHBaIOT» 10% HEOOXO-
TUMOU TOBEMHON CHiIbl. [IOHATHO, OHM € HE YYUTBIBAIOT, YTO pa-
30THABIIMICS Ha B3IETHOU Mojioce 1O OOJMBIIONW CKOPOCTH CaMOJET,
Jlanblie TEPUOJANYECKH YAApAETCS O «TBEPABIM, HO YNPYruil» BO3-
IyX, ¥ TMOACKOKaMH (MPBDKKaMH) — KaK 10 JIECTHUIIE — 3a0upaeTcs Ha
BBICOTY MAaruCTpPaJibHOTO Kypca. BoT HouHas ¢ororpadus TpaekTo-
pHYH B3JICTAIOIIETO CaMOoJIETa, cie OOPTOBBIX OTHEH.

CxeMaTH4YeCcKu TPACKTOPHS B3IETA CaMOJIETa, YCTAHOBKH €ro Ha
KypC Y CJIEJIOBaHUE TI0 KypCy MOKET OBITh MPEICTABIICHA CIICYTO-
M 00pasom.

ILoqéT

BraéT v,_\/

OCHOBHOW CTHITb MarucTpaIbHOTO IBIKCHHS CaMOJIETa —
OatTepdiisii, TOTYOK — CKOJBKECHHE TI0 HHepiuu. KpacHbIMU  TTH-
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HUSMH BBIICTICHBI 30HBI OTTAJKUBaHUS caMoiéra oT Bo3dyxa. Ha
0O0JIBIIION BBICOTE ISl MACCAXKUPOB ATH MPBDKKKM HE3aMETHBI, PO He-
YAauyHBIA IPBDKOK TOBOPSAT KakK O MPOBaJie B HEKYIO BO3AYIIHYIO SIMY.

ScHO, 9TO caMONET — 3TO HE AUPUKAOIb, U MPHU OOJBIIONH CKOPO-
CTH OH Kak OBl CKOJIB3UT 10 MOBEPXHOCTU «TBEPJOTO U YIPYTOTo
BO3/1yXa», KaK YEJIOBEK CKOJB3UT IO MOBEPXHOCTU BOJBI HA BOJHBIX
mepKax. CoBeTyIo MOHAOMIONATh 32 TEM, KaKk CIIOPTCMEHBI  KaTaroTcs
Ha BOAHBIX JIbDKaX, TaM He BCE Tak
JUHEHHO U MPOCTO.

Bo3MoXHO, KpBUTES M XBOCTO-
BOE OIEpEHHE y COBPEMEHHOTO ca-
MOJIETA CITy’KaT B OOJNBIICH CTENeHU
JUTSL YOpaBJICHUS] TaKUMH XapakTe-
PUCTHKAMH JBIKEHUS JIETATEIHEHOTO
amnmapaTa Kak KpeH, TaHTax, phICKa-
HUE.

He cny4aitHo ckopocTb caModé-
\/ Ta BEeTMYMHA WHTEpPECHas, U pa3Has,
CXOIy HE BCEM IOHATHAs, M OHA HE
OJlHA, a TPH CIEIYIOIIHe:

— ucTtuHHas BosxymHas ckopocTh (TAS), meiicTBuTensHas cko-
pocTh, ¢ KoTopod JIA ABMKETCS OTHOCHTENIBHO OKPY)KaOLIETO BO3-
Iyxa 3a CYET CHIIBI TATH JBUTaTeNst. BEeKTOp cKOpocTH B 00IIEM Ciry-
gae HE COBIIAJAcT ¢ MpomoibHOW ockio JIA. Ha ero orkimoHeHwme
BIIUSIIOT YTOJ aTak! U cKoibycenue JIA;

— ckopocth 1o npubopy (IAS), ckopocTh, KOTOPYIO MOKa3bIBACT
IpUOOpP, U3MEPSIONINI BO3AYITHYIO CKOpocTh. Ha 1mr060ii BeICOTE 3Ta
BEIMYMHA OJHO3HAYHO XapaKTepHU3yeT HECYyIIHe CBOWCTBA IUIaHEpa B
JaHHBIA MOMEHT. 3HaYeHHE MPUOOPHON CKOPOCTH HCIONB3YeTCs MPHU
nuioTupoBaHuu JIA;

— ckopocth myTteBas (GS), ckopocTh JIA OTHOCHTEIEHO 3EMIIH.
3aBUCHT OT BO3AYIIHOW CKOPOCTH, CKOPOCTH W HAIPaBJICHUS BETpA.
3HaueHNe PacCUMTHIBACTCS WM M3MEPAETCSA MpPU MOMOIIM TeXHUYE-
CKHX CPEJCTB CaMOJETOBOXKIEHUs. Mcronb3yeTcs npy pelieHnuu Ha-
BHTAIFIOHHBIX 3a/1a4.

Hanee crexpyer moydyeHue K MPHUIIOKEHHUIO, MOYUYEHH MHOTO B
«Hauanax» HploTOHA, IOCIIEIyEM €T0 IPUMEDY.

A-xpen, B-tanras, B-pricxaioe
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IMoyuenue

Kak cka3aHo BblIllIe, MIPUHIUI PEAKTUBHOTO JIBUKCHHS, HAYMHAS C
L{noMKOBCKOTO, CBS3BIBAIOT C 3aKOHOM COXpaHeHusl ummyibsca. Ho,
yuTas omychl [[MONKOBCKOTO, MOHMMAENIb, OH HE 3Haj, YTO J3TOT
3aKOH NMPUMEHHUM TOJIKO K 3aMKHYTHIM CHCTeMaM, U 9To0 m*AV — 3T10
MACCUBHBIA (HE JEHCTBYIONUI) UMIYJIbC Tella, a aKTUBHOCTEIO,
CITOCOOHOCTBIO K ICUCTBHIO, 00Iaa€T TOIBKO UMITYJIbC CHITBI — F*At,
Wnen 1{1ONKOBCKOTO TOJBEPTAMCH OOCYXKACHHIO HAa CTpaHUIAX
TEXHUYECKOHM TNeYaTH; OHU KPUTHKOBAIHNCH MpodeccuoHasamMu, HWHO-
T/1a OCYXKIAJMCh, HAIIPUMEP, CO CTOPOHBI HEMeNKoro mHxenepa Jla-
nemana. Crates JlagemaHa, B KOTOPOW OH, MEXIY IPOUYNM, CHEIaT
PAI 3aMeuaHUii U 10 MoBoy pabothl I{nomkoBckoro «Mccnemopanue
MHPOBBIX TIPOCTPAHCTB PEaKTHBHBIME Nprudopamm», K., 1926, BrI3Ba-
Ja Bo3pakeHre l[momkoBcKoro, KOTopoe W OBUIO OMyOJMKOBAHO MM
COBMECTHO ¢ paboroii «Kocmuueckast pakera. OmbITHAsI TIOJITOTOBKAY,
K., 1927. Bot xak npeacTaBui CBOM NEPEKUBAHNA 110 IOBOAY KPUTH-
yeckux 3amedannii Koncrantun DpyapmoBud; «Kmo coeracumcs c
HeU38eCMHbIM Yel08eKOM, Hanaoarnwum Ha oOWenpusHaHHvle asmo-
pumemsl. Mol crywaem He mo, Ymo Muxo u 3a0aeieHo, a mo, 4mo
epemum 3a epanuyeil. Kpumuxosamu orce u pasdbupams epemaujee 8
neyamu Muvl He 8 cunax. [na 3moeo Hys’CHO Oblb 2eHUANIbHbIM, d Mbl
moou 3aypsionvie. M umo epemum! [ pemum agmopumem, KOmMopomy
N0360AI0M OWUOAMBCA U 8PAMb, SPEMUTN BCAKUL, UMEIOWULL CEA3U 6
cuny poocmea, Kanumaia, Hacieocmseenno2o mocywecmeaa. CKOIbKO
HEeBO3MOJICHOU YenyXu neyamanocb U ceuyac neyamaemcs 6 JHCypHa-
aax. Dmo omuacmu Xopouto: 10J4Cb naoaem cama cobou u He cieoy-
em npenamcmeosams pacnpocmpanenuro udeu. Ho umexopowo, umo
npago 2010ca UMern MOabKO CUNbHble UL YCIMAHOBUBUIUECS ABMO-
pumemsl U OUNIOMUPOSanHbie yuenvle. OCMAanbHbIX OHU Jice  0assam,
kak kacmay. llpocto «wiay SpocnaBHbly, OeaHBIN albT!

HoBwlii B3rIsii HAa CYIIHOCTh M BO3MOXHOCTH PEAaKTUBHOTO J[BHU-
JKeHUs ObLT pa3MeNIéH MHOW Ha HECKOJBKUX MHTEPHET-pecypcax, Of-
HAaKO MHOTHE YWTATEeId HE CMOTIIM MPUHATH MO KOHIEMHIHI0. Mup
M3MEHWICS CHIIBHO, a "TIPUINYHBIE JTIOAU" OCTAINCH TEMH K€ B CAMOM
IJIOXOM CMBICIIE, TIO-TIPEKHEMY HE JYMaloT JIANbIIE TTOJI0KEHHOTO, HO
MpU 3TOM CTaBsAT cebe 310 B 3achyry. [lombITarock MPUBECTH HX K
HCTHHE C TIOMOILBIO IIKOJBLHOTO yueOHuKa pusuku Jlanacoepra.

84



Ilonos b.M. Texnonozua u memagusuxa epagumayuy

§ 154, Peakuma apumyuwlefica MHIKOCTH H € HCNOABIOBANHE.
[Toviosus Ha CTod COrHYTYIO NOA NPAMBM YIJI0M CTERARHHYK
rpy0Ky, Coeauiennyio pesunoofi TpYGKoll ¢ BORONPOBOAOM
{pue. 318). IMpu wcrevennn o TPYGKY Oyier orGpacHBaTh

r.

il
Puc. 318. Tpwr orxpupasnm kpaps Puc. 319, Tlpn e3sescHns ganpew=
HIOTHYTAR \'p:.ﬁl!-'l HAYEH T ZRp- ACHIEE TCUCHHE BOOIW  HA mj‘ﬁ'h}'
rATHES MO HANPARIENII0 CTPETKI ACACTRYET CHAA PCAKIHE CTPVM

poaM F

6 HanpaBaenwe crpedrd. JLin ofBACHEHNA STOrO ONbITa pac-
CMOTPHM CHJTH, JAENCTBYHOUME CO CTOPONK NPOTEKAMNUER KAl
KOCTH Ha K3OTHYTY 0 TPYGKY. [Tycrh suAKOCTh BXOAHT B TPYOKY
€O CKOpocThio € (puc. 319) 1 BUXOANT W3 TPYOKH CO CHOPOCTHIO
@y Jlonyerum AaA npocrorhl pacuera, uro rpyGka Mmeer
MOBCIOAY OAHO W TO ME CEYCHIE.
B rakom caywae ceopoctd o W Tj
e MOAYJIQ paBHbl, HO HANPaBACHHA
HX pasauunst. CAefoBatenbio, CKo-
pocTh nMoayyaer npupauenve A=
= Qy—0y. IT0 03NAYALT, ¥TO NpH

TEYEHUM N0 HIOTHVTOR TPYOKe MMAa-
KOCTh MCIMTRBAET YCKOPEUIE, CPeils

HEE 3HAYEHHE KOTOpPOro Hanpasfeno
Biloab Bexkropa Aw. Yckopemue co-
O0LACTeR HUAKOCTH CHAaMH, ¢ KOTO=
paivi creskn TpYGKH  feficTByior na
Pic. 320, Becpwo spaua-  NHAKCCTS. Hc TPETLEMY 33KOHY Huwo-
cTca b cropony, ofpamiyie TOH3 HA TPYOKY CO CTODOMBI 3KN[-
HarpaBAcsMo  BuTekawun  KOCTH JeficTBYeT cuia npoTeoaei-
LTpyH creus F, wanpaBaennan npoTHBGNQ-
Aosno Bekropy Ao, 3Ty cHAY Mu
Oyaem HasblBaTh CHAOl peakuuu cTpyl *uakoctw. B onucan-
HOM OMBTE MPYOKa OMKAOKAEIICA & CMopOny CHAOE  PEGKIgH
cmpyn.

[lonsepraem OecrpucTpacTHOMY aHanu3y ckazaHHoe JlanmcOep-
roM, 4To0bl Pa300IauuTh €ro TaM, TJIe OH BBOJUT YUTATEINs B 3a0iTy-
XKJIEHUe, TOJMEHSS JTOKa3aTeIbcTBO BHYIICHHEM. Bo-miepBbhIX, C 0JI-
HOW CTOPOHBI OH TPABUIILHO IOKAa3bIBAET, YTO BBITEKAIONIAS CTPYS
co3maér cuinoBoil 3ddekr Torma, korga ynupaercs (omupaercs) Ha
MPENsATCTBUE — U3THO B TPYOKe, HO, ¢ APYrol CTOPOHEI, KaMyIupyer
3TO OOCTOSATENHCTBO MYyCTHIMH PAa3rOBOPaMHU O CKOPOCTSX W yCKOpe-
HUU, TIOJIMEHSIET MPUYMHY ciencTBueM. Bo-Bropeix, Ha puc.319 mpa-
BWJIBHO MOKa3aHO HAaIpaBJieHUE NEHCTBUS CHIIBI, a Ha puc.318 — moa-
JIOT, CTPEJIKa YKa3bIBaeT HAIIPABIICHUE IBW)KCHUSI TPYOKH — OTIIHYHOE
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OT HAIpPaBJICHUS JCHCTBYIOIICH CHIIBI, OT TOTO HAIpPaBJICHUS, KOTOPOS
Moka3aHo Ha puc.319, To ecTb MOKa3aHO HaIpaBiICHUE, OPUEHTUPO-
BaHHOE Ha (POPMHUPOBAHUE JIOKHOTO MPEJCTABICHUS O PEaKTUBHOM
nerkeHnH. Eciii OBl B peabHOCTH MPOUMCXOJIWIIO TaK, KaK MOKa3aHO
Ha puc.318, TO HU OJIMH MOKAPHUK HE MOT OBl yJIepXKaTh IUIAHT B Py-
Kax, a jepxar. J[is mposBIICHUs JEHCTBUS CHIIBI, CIab0 IPEKTHPO-
BaHHOU CTpye, HYXeH ymop, XoTs O0bl B (hopMme m3ruda. OgHako qm-
TaeM Janee.

Ha puc. 331 nokasana mexaHuuecKas MOJeNb, HJIIOCTPH-
pyoias npuHnEn JAefictBuA paxethl. Ilpyxkuna, cTAnRyTas
HMTKO#, BJOXKeHa B pamMKy. IIpyXuHa urpaer povib MOPOXOBOre
sapsifa. [lepexikeM HHTKY; 3TO COOTBETCTBYeT CrOPaHHIO

|
=

~ | T

/

Prc. 330, ¥Yerpoitetso mo- Prec. 331, [lpyxuunas Mozedn par
POXOBOH paKeThl KETh]

nopoxa. Ilpy»uHa, pacnpaM/Isfach, OKaXeT AaBJeHHe Ha pam-
Ky («peaknif NopoXOBHIX a3oB») H BLLIETHT H3 PaMKH NOJAOGHO
TOMY, KaK BbII€TalOT [OPOXOBbie raskl H3 OTBEDPCTHA PAKETHI.
Pamka xe, urpaiomas podb Kopnyca pakerbl, HOJYHHT CKO-
pocTh B NPOTHBONOJNOMKHOM Hanpas/eHHH.

Panyer, uro JlanncOepr ToikyeT pabOTy PEakTHBHOTO JBUTATEIs
C MOMOIIBI0 NpYXHUHBL. [TpruéM MpYy>KUHBI, HU HAa YTO HE OMHUPAIO-
mencst ¢ Apyroro koHna. Bo3aMoxHO, eclid cienaTh paMKy W3 MEHO-
IJ1aCTa, a MPYKUHY U3 TSDKENON CTAIbHOM MPOBOJIOKH, TO paMKa, II0-
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CJie MEePeKUTaHUsI HUTKU U CJIerKa CABUHETCS C MECTa, TaK KaK Ipy-
JKUHA, PacOpAMIISALCH, IOYTH Cpa3y MNOTEPSET KOHTAKT C PAMKOM, Mpo-
CTO YJIETHT BIPABO 3aJI0JITO JI0 TOTO, KOT/a OHA OYIET IOJHOCTHIO
pa3zxkara. BpeMs cuioBOro KOHTakTa MPY>KUHBI C PAMKOM B OTCYTCT-
BHE OMNOPHI cpaBa, At ~ 0, a ciernoBaTelabHO, K HYJIIO YCTPEMUTCS U

nmnynsc F * At, monyueHHbIi paMkoH. TOYHBIM CMBICT TaKoro
JATUHCKOTO CJoBa Kak "impulsus", BIoiHE nepenaeTcs CIOBOM
Hamuck, BKIIOYAIOIIEM B ce0sl KaK IMOHATHE O HAIMPSDKEHHOCTH, TaK H
0 MIPOJOILKUTETBHOCTH JEHCTBUS.

ITocMoTpuTe Ha ciemyronTuii pucyHOK U3 yueOnuka P. B. Iloms.

P S |

Pue. 97. K 3akony coxpanenus
HMITYALLD. I'It‘.'IOH'.'H }-'l.‘}:(.IFJ!IL‘T Cane

ABGKCHAE NO TeACKKe M coodulaeT
npH STOM TeIRKKEE HMITYARC M-
THEOMOI0M HOD I!.Irll'l.ll!.'lfl!llll.-

KoHneuHo, kKorja Tenexka ONmUpaeTCcs Ha 3€MITI0, YSIIOBEK MOXKET
YIEPEThCS B TEJIEKKY U OOMECHSTHCS C HEH MOMEHTOM HMMITYJIbCA, a
€CIIM y TEJIeKKH OIOPHl Ha 3eMiII0 HeT? B mpaBoil WacTh puCyHKa
n300paxEéHbI YesoBek (B ckadanape, OO OH 3a mpeaenaMu atMoche-
pBI) U TEJEKKA HAa KOTOPOW OH PACIIOJIOKEH, ITyCTh OHM HAXOMSTCS B
COCTOSIHMHM CBOOOJHOTO majeHus. Torma, mpu MaJICHIIeH MOIBITKE
YeJIoBeKa IMOIIEBEINThCA, TENEXKKa YIHAET HaBCeria n3-moJl ero HOT, U
MPAKTUYECKU 3HAYMMBII OOMEH MOMEHTOM UMITYJIhCa HE COCTOUTCHL.

Janee unér BooOme obOpasen cioBoOymus. Cté0, 3amaromiuii
BEKTOP BOCIPHATHA WH(OPMAIIMK B HANPaBICHUH «3aBEICHUS 3a KO-
pary». TyT u HeBegoMas eIWHHWIA BpPEMEHH, U HEBEJOMO IIOYEMY,
KOMy W 4eM 00s3aHa («IOJDKHA») pakeTa, W MPOYUC CPEICTBA IS
MMOIMEHBI JI0KA3aTEIhCTBA BHYIIICHHEM.
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Hafinem cuay peakimy BMTeRmoled ©Tpyw ra3a, T. e
CHAY THIW PeaHTHBEHOIO gpwraTens. [lyeTh cTPpva rasza VHOCHT
M3 paKeTH 34 eIHHHLY Bpemenn Maccy, pasuyio p. o cropanus
Ta MatCa MMERE TY Me CROPOCTE T, 5TO B panera, H L ERE R
umnyaseos @, Ecaw cxopocth rass B CTpye omitciTEALND
JeMaH pashia @, TO ras, sLUOpomeHitki B3 PakeThl B eaHH-
ny EBpeseny, OLNAZAET HMOVABCOM p@ ... CAeloBATENLHO,
DPHpAEHUE HMOYALCE, KOTOPOR NOUAYUALT M3CCa |4, PaEHO

343

plo,,—o)=pu, rae # — CROPOCTL BLITERAOIEN LTpyH
OTHOCHTEAbHO KOPNYCA DAKETH.

JLasA Toro drobs coolunTE TA3Y TAKOE NPHPaumenie WM nyTb:
Ca 38 CAMHHLY BPEMEHM, DAKETA ACTHHA JeiCTEOBRATE Ha Fa3 C
citaollt F =pg. JlefcTBRTeabno, cordacHo dqopayte (49.2)
npipallleiie HMIVALCA TeTd 34 eJHHHIY BPeMeHl PaBHO aeH-
CTEVIUEN Ha TeaD ciae. [lo TpeThesy 3aKoHy FeKTOHA CTPYA

Tasa NencTRyer na parery ¢ ¢uaofi F=—F'=—uu. Takum
o0pa3oM, Ciia PeaKiil CTPYH, T. €. CIA3 TATH PEaKTHBHOIG
DBUTaTedAn, pasHa — . Hanouuns, 4ro p— macca rasa,

ELITERAIMETO H3 KODTYCa PAKETH B eXHHNLUY BPEMCHH, &=
= U,,,—T — CKOPOCTh CTPYH OTHOCHTEILHO pakers. 2ra
CKOPOCTL HAMPABTEHA MPOTHEONONOHHO HANDABACHHIO, B KO-
TOpoM JeTHT pakera; cida F=—pu wanpasiess B Ty cTOpO-
HY, K¥Aa JETHT paKerid.

Ho, Bo-niepBBIX, IPOCTO OTAENEHHE OT Tela HEKOW ero 4acTH MpH
CBOOOZHOM (MHEPIIMOHHOM) JIBMKCHHUU WIIM TPU CBOOOHOM MaJICHUU
HHUKaK HE BIMSET Ha XapakTep AajbHeimero ero apmwxeHus. [Ipume-
HUTEJBHO K CBOOOTHOMY MAACHHUIO 3TO Aokasan emé [amwieil, a k
WHEPLUHOHHOMY — OUWHINTEHH, NPUHIMII 3KBHBAJCHTHOCTH TpaBHUTa-
IIMOHHON M MHEPIMOHHOW Macc. Tonpko B moroBopke, «baba ¢ BO3y,
KOOBLIIE JIerde», BO3MOXKHO, HO 3TO HHOE. B HameMm e ciydae HCTHHA
MPOCTa, €CJIN HEeT U3MEHEHEHHsI CKOPOCTU CTPYH, HET U YCKOPEHHs, a,
3HAYNT, HEOTKY/1a B3STHCS CHJIE TATH.

PaccMoTpuM moaxon K peakTUBHOMY IBIDKEHHIO B TEpMHHAX
«PETeHEePaTUBHBINY U «Ier€HEPATUBHBII, B3STHIX U3 KOMMYHHUKAIIH-
OHHOW WH)KEHEPHUH.

PerenepatuBHbIi KOHTYp (WM "TOPOYHBIA" KPyr) — 3TO IENb
MEePEeMEHHBIX CIEYIOIEeTo OOIIEero BHAA: YBEIMYCHHE A BBI3BIBACT
yBennueHue B, yBennuyenve B BebiBaer yBenuueHue C, u, B KOHIE
KOHIIOB, yBenmdueHue N BeI3bIBaeT yBenndenue A. Eciam  Takas cuc-

88



Ilonos b.M. Texnonozua u memagusuxa epagumayuy

TeMa CHa0keHa HEOOXOAMMBIMH MUCTOYHHKAMH DHEPTUU, U BHEIIHHC
(akTopsl eif 3TO MO3BOJISIIOT, TO OHA OyzaeT paboTaTh ¢ Bce Oomblueit
n OOJBIIEH WHTEHCHBHOCTHIO. B Mexanmke HploTOHA 3TOT KOHTYD
BO3HUKAET NPU PABHOYCKOPCHHOM JIBIKCHHH TeJla MOCTOSHHON Mac-
cel. Ecin yckopsiemoe Temo A HapamuBaeT CKOPOCTh JABWXKCHUS, U
CJIeI0BAaTEIbHO, UCTOYHHUKY CHIIBI — Tely B — mist coxpaHeHus npu-
KJIQZBIBAEMOTO K Telly A YCHJIHA MPUXOJUTCI U CaMOMY HapallllBaTh
CKOpPOCTbh, YCKOPSIThCS, JHOTOHsSA Teno A. EcrecTBeHHO, mst yckope-
HUA Tena B gomkHO cymecTBoBaTh yekopsromiee ero teino C. M tak
nainee, 10 OECKOHEYHOCTH. PazymeeTcs, 31ech MBI UMeeM Jeio ¢ (u-
3MYECKH HEBO3MOXHBIM TporieccoM, a popmyne F = m * a oOs3anbl
MPUCBOUTH JIeT€HEPATHBHBIN CTATYyC B OYKBaJILHOM cMEIcie. [Ipo-
[IECC YCKOPEHHOTO IBM)KEHUS HE MOXKET OBITh TUTETHHBIM.

W Guonorus nmoATBepkIaeT ckazaHHOe BhIme. [lamaronias komrka
C MTOMOIIIBIO BPAIIICHUSI XBOCTA MEPEBOPAYNBAET CBOE OCTAIBHOE TEJIO
U mpusemisieTcs Ha janku. Ho co3maTth TATY 3a c4€T paOdoThI BHYT-
PEHHHX CHJI U TIOTHATHCA 3a NMTHYKOW OHA HE MOKET. DBOJIOLUS He-
MHHYEMO TIpuBeJia OB K TOMY, YTO KOIIKH JaBHO OBl JieTanw, OyIb B
MPUPOJIC MUHUMAJIbHBIE TIPSANIOCHITKH K O€30ITOPHOMY JIBUKCHHIO.

OxoHuyaTe/ibHbIA BbIBOA. VI3MeHEHHE XapakTepa JIBHXKEHUA
BEIIECTBEHHOTO Tella, B OTCYTCTBHE OMOPHI — HEBO3MOXKHO, MPUUEM,
KaK ¢ BHIOPOCOM BEILECTBA B IyCTOTY, TaK U 0e3 BhIOpOCa.

Ho okoHuaTenbHBINA BBIBOJ — HE OKOHYATEIBHBIN Mpurosop. Bee-
I/1a HY)KHO OCTaBJISATh HAJAEKIy XOTh B YEM-TO, aldylINM 4Yynec U
CJaBbl. Y MEPEHHBIX MPEJCTABUTENIECH albTEPHATUBHOM HAYKH, KPOME
MOKCKa Ccrocoba co3ianusi 6e30MOPHUKOB, MPECIICyeT MaHUAKAIbHAS
ujes MoJydeHus crocoba J0CTymna K T.H. CBOOOIHOM 3Hepruu. B da-
CTHOCTH, CrHoco0a CO37aHUS HEKOMIICHCHPOBAHHON CHIIBI, JIEHUCT-
BYIOIIEH CO CTOPOHBI OKPYKAOIIEH Cpe/bl HA MaTePUATBLHEIN O0BEKT.
Yero-to momoOHOTO cuie Apxumena, HO JCHCTBYIOIIEH ¢ 000U
TpeOyeMoif HHTEHCUBHOCTHIO B IPOM3BOJILHOM HarmpaBieHud. Bee ke
Bugenu HJIO B ¢dantactrueckux ¢unbpmax u Ha REN-TV. Muorum
nu3BecteH »pdexr buddenpna-bpayna, «ierarommii KoHIEHCATOPY.
[lo mMouM cBemeHusIM, U Ha CaMOM [IeNie, IETAIOIINE TaPEITKID)
(HJIO) manmbiMu cepusiMH JaBHO BEITTycKaroTcs Ha IlaBiomapckom
TPaKTOPHOM 3aBojie (IIeX MOJbEMHBIX MamuH). UTo oHM co0oii mpe-
CTaBJIAIOT, HE CKaXy, BOCHHAs TaifHa, Ceal0 TOJbKO HamMEK. [loMHu-
Te pa3roBopsl 00 MOHHBIX ABHTaTeNsix? [locMoTpuTe Ha pUCYHKH.
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Puc. 1 Prc. 2 © Prc. 3

[ImaMs cBeun TpeACTaBIsSIET COOOW IWIa3My, YTO JOKa3hbIBaeT
ANEKTPOCTATUYECKAs MaIllMHA Ha puc.l. 3apsam 3eMiu «IoJ0KUTENb-
HEIIY, TOTeHIHaN ~ 127 BonmbT Ha MeTp. [1mams cBedn mpeacTaBiseT
c000i1 mIa3My, COCTOSIIYIO W3 MOJIOKHUTEJIbHBIX HOHOB, [lonTBep-
JKICHHEM 3TOTO CIYXKHT (hopMa TUIaMEHHW CBeud (pHUC.2), © UMEHHO
MOATOMY OHO «OTTAJKHUBACTCS» OT IMOJIOXKHUTEIBHO 3apsKCHHON 3eM-
nn. Ha puc. 3, Ha 6a3e Toii ke cBeuH, ImoKa3aHa Kak Obl pakeTa ¢ HOH-
HBIM JIBUTaTe]IeM, HEKOMIICHCUPOBaHHAs CHJIa BO3HUKAET 3/1€Ch B pe-
3yJbTaTe B3aUMOJACUCTBUS MOJOXKUTEIBHO 3apsHKEHHOW 3eMIIU C IO-
JIOKUTEIBLHO 3apsHKEHHON CTPYER pacKal€HHBIX ra30B, BbLIECTAIOMINX
W3 pakeThl, IO CyTH, IuasMouaoM. Ho rae HaxomsaTcss OTpHIaTelb-
HBIC 3aps/Ibl, HA KOTOPBIC 3aMBIKAIOTCS CHUJIOBBIC JIMHUH, UCXOJISIINC
13 TOJOXUTEIBHBIX 3apsamoB 3emuu U mia3mbl? Ha «HeOGecHOM CBO-
ne»? BOT BBIIIE 3TOTO «OTPHUIIATENIEHOTO» MECTa PaKeTa ¢ MOHHBIM
JIBUTATEJIEM YK€ YCKOPATHCA HE CMOXKET. XOTS HOJHATHCS MOXKET, 10
WHEPIIWY, B TIpejiesiax 0auTMCTUYECKON TPASKTOPUH, a OMYCTHUBIIKCH
B atMocdepy, CHOBa BKJIIOYHUThH JBHTaTeIb W MOJIPHITHYTH MOBHIIIE,
¥ TaK J0 BBIXOJIa Ha OpOWTY. A BOT BEPHYTHCS C OpOUTHI Ha 3EMITIO
MPaKTUYECKU HEBO3MOXKHO. Tam, Ha opOuTe, aTMOC(hEpPHI HET.

[TornMaro, BO3HUKHYT BOTIPOCHI, a KaK K€ CITyTHUKOBAas CBS3b?
Hauramms GPS u mpoune dynecHsle MPUMETHI HAIIETO PafOCTHOTO
Hacrosimiero? OTBeyaro, KOCMOHAaBTHKA K OSTUM JOCTHKEHUSAM HE
MMEET HUKAKOr0 OTHOIIEHWS, IS ATOTO HCIIONB3YIOTCA Ooiee pe-
aNbHBIE W €CTECTBEHHbIE TeXHWYECKHe perieHnsa. CMOTpHUTe ciemyro-
1IUe Aajnee pUCyHKH.
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BoicoTHas TeaexoMMyHNKannoHHas niaardopya «bepryT»

Odmen adomomss 300 000 xyom
anHa 290
Max JTnanetp 58
Max MonrHocTH IRHTATELY T*50 xBr
iipsnsasibi T3 uwnlc;?ej);uzuerpn:J
Emexmesntall ¢pemuilt anepropecvpe 300xBT
Moaesmax warpyvixa 1000 =
BuepropecypC IR 008 CIETMI 0TS IM0R NATPY IR 10 xBr
Mrommazs coTwesmery SaTaped 11000 =
EvxocTs TORTHEHO -2 HEDIeTARECERR saenemtos (CWR) 023 xBryw
Bec 1onmMEno-sHEPIO LM 3REMEHTOR 16 200w
OSmee _‘HEP{'UIIDTPEQ_.'IEEEIEJ.TH ]J-"ii(oﬂﬁmﬂoﬁt'}iITPHJIUHI,HUETH -
smeprosazpaz 300 xBr 4200 By
Padowaszmcota 205
MpozoTENTeIMMOCTE DRIET G ec.
Ooummit pec 42 600 xr
biax setep mpu samvoxe mEapTOBKE 58V If

Padoras ua sricote 20 K3, TeTekodnVHEKAIHOHHAA MIaTdopya «bepuyTs Momer B Teuenne
€ MECAIeR B OeCHHIOTHOM PEEHME OCVITECTETATE ERCORORATECTECHEYIO epelayy CHIHATA,
oOeCHedHBad Nepeaty cHrHata Ha miomwatn ot 200 000 30 500 000 xe. o

[Monp3oBarenssiM  WHTEpPHETa HYKHBI W MOOWJBHOCTh, W
MIMPOKOMOJIOCHBI JOCTYI, W OOJBLION CHEKTP (YHKIMOHAIBHBIX
NMpWIoKeHui. PerreHus Ha ocHOBe OECHPOBOHBIX CHCTEM JIOCTYIIa
Kk Bcemupnoii Ilayture momydaror Bce Ooiblliee pacipOCTpaHEHHE.
U 3neck co3nanne HHOPACTPYKTYphl OCCIIPOBOIHOM CBS3M Ha OCHOBE
CTPaTOCQEPHBIX NTUPIKAOCTBHBIX IIATPOPM HAXOOUMCS 6HE KOHK)-
peHyuu.
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CTpatocepHEIe §eCMITOTHRIE AIPOCTATHEIE
‘TeTeK OMMYHIIK AIIOHHEI¢ ILTATPopMEI «BepRyD» B padoTe

Bpuranckas ¢upma ATG emé B oktsi6pe 2002 r., 3asBuia,
gro ¢uor u3 19 aupmwkabieil cMOXET He TOJIBKO MOJIHOCTBHIO
obecrieunth pabOTy ceTeli MOOWIBHBIX TENe(pOHOB, HO U
peTpaHCIHpOBaTh CHUTHAJIBI TENICBH/ICHUS, udposoro
paavoBeNIaHusl, WHTEpHETa W Ciyk0 HaOmoneHus i Beei
bpuranun. ATG  mnpemiaraetr  3aMEHUTh  JUPHKAOISIMU
oOcmyxuBaromiue MOOWIIbHBIE Tene(OHBl peJeHHBIE MadyThl,
KOTOpBIC CUUTAIOT OMACHBIMH JJISI 3I0POBBSI M3-3a CO3/1aBAEMOI0
MMM BBICOKOYACTOTHOTO M3ITy4IEHHS.
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HOJUICPXKUBATh CBA3b, U OCYLIECTBIATH Pa3BelKy U3 ctpaTocdepsl. M ecTh mopospenue,
YTO MPOEKT yxe peannsoBan: GPS paboraer BcE amydine u Jryde.
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