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Abstract

B mnacrosielt kHure aBTOp, PYKOBOICTBYSCH YCTaHOBKOH
Ucaaxa HerloToHa, yTO npupoda BO BCEM MPEAETbLHO MPOCTa U
SKOHOMHA U €CIM OHA YeM U HaJeiuia Tella B Mpolecce UX
MOPOXKJICHUS, TO OAHOW TOJIBKO CHUJIOM MHEPLHH, B KaueCTBE
OCHOBOMOJIATAIONIEr0 MPUHLMUIA JIEHCTBUS TpaBUTALUU
paccMaTpuBaeT HHepLUIo. biarogaps noaxony, OCHOBaHHOMY
Ha TakoM yCTaHOBKE, OCYIIECTBIICHA KaTEropu3alus
(eHOMEHa TpaBUTAIMKM IIOJl TaKyl pPyOpPHKY ONBITa Kak
WHEpIUs, TMOKa3aHa 3aKOHHOCTh €€ WIEHCTBa B JTOU
KaTerOpUH, 3aKOH BCEMUPHOrO TATOTEHUS U TPU OCTAIBHBIX
3akoHa HpIOTOHAa CBEIEHBI K OJHOMY 3aKOHY — 3aKOHY
nHepuuy, chopMyTHPOBAaHHOMY M OOOCHOBAaHHOMY 3aJ0JIT0
1o Herorona "ammneo IN'anuneem.

In this book, the author, guided by the installation of Isaac
Newton, that nature in everything is extremely simple and
economical, and if she endowed bodies with anything in the
process of their generation, then by the force of inertia alone,
inertia is considered as the fundamental principle of the action
of gravity. Thanks to an approach based on such an attitude,
the phenomenon of gravity was categorized under such a
heading of experience as inertia, the legitimacy of its
membership in this category was shown, the law of universal
gravitation and the three other laws of Newton were reduced
to one law - the law of inertia, formulated and substantiated
long before Newton by Galileo Galilei.
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IIpenucaosue
Tlpupooa senenuii 601ee 00CMYnHa NOHUMAHUIO,

K020a MOJMCHO 8UOeMmb UX NOCHENEHHOe B603HUKHOBEHUE,
yem eciu  pacemampueanvb UxX yiHce 603HUKUUMU. I[eKapT

Matematuk ¥ (QU3MKHM CO3ajdM HEMajl0o TCOPHH TpaBUTALIUU.
Ho Hu ofHa 13 3TUX Teopuil HE SIBIISIETCS TEXHOJOTUYHOM, HE TIpe/yia-
raeT TeXHOJOTHH HaJeJICHUs Tell TPaBUTAIlMeN WiH, MHa4Ye TOBOPS, HE
mpenjaraeT KOHCTPYKTUBHOTO ONpeeNieHUs] TpaBUTalWU. bynem
MPUICPKUBATHCS COBPEMEHHOTO TOJIKOBAHUS TEXHOJIOTH, 8 UMCHHO:
«TexHoNoruu — 3TO HE MPOCTO KOAM(PHUIIMPOBAHHBIC 3HAHUS O TEX-
HOaKTax W Ccroco0ax WX CO3JaHHs, a TaKhue BUIBI JIEATEIHHOCTH,
pe3ynbTaT KOTOPBIX HE 3aBHCHUT OT MECTA, BPEMEHHU U JIESATEIS».

BenuunHa CHIBI TATOTEHHS MEXKIY BEIICCTBEHHBIMHU TEIAMH,
cormacHo 3BT HeroToHa, HE 3aBUCUT OT UX (U3UYCCKUX U XUMHUYC-
CKMX CBOWCTB, OT WX IBI)KEHHS OTHOCHTEIIbHO APYT Ipyra, OT
CBOWCTB Cpejbl, B KOTOPYIO IMOMEIIEHBI 3TH Tela. To ecTh 3aKoH,
SIKOOBI BCEMHUPHOTO TATOTCHUS, HUKAK HE CBSA3aH C MUPO3JIaHUCM.
SIcHO, 4TO «KBajJpaT pacCTOAHUS» HE MOXKET JercTBOBaTh. IloHATHE
K€ Macchl B ()M3WKEe 0003HAYaeT CBONCTBO BEIIECTBEHHOTO Teia
OBITh «HMHEPTHBIM». 3HAUUT, NPHUHIUN JCHCTBUS TpaBUTAIUH
cleayeT WCKaTh B nHepnud. DakTHUeCKH, WHEPIUS — MOAYC IBIKE-
HUS, TIO-HAYYHOMY — OMEPaTop IBM)KEHHS THCTEPE3NCHOTO THIIA,
conditio sine quanon — «ycioBue, 6e3 KoToporo He/HeT». To ecTb, 6€3
WHEPIUY BWKEHUE HE TOJLKO MPUHIIMITAATHFHO HEBO3MOXKHO, HO Ja-
K€ M HEMBICTUMO. DTO OOCTOATENHCTBO 3€HOH M MPOJEMOHCTPHPO-
BaJl B CBOCH amopuu 00 AXuiuiece M depemnaxe, Iie CO3HATEIBHO BhI-
BEJI HHEPIIUIO «3a CKOOKI CBOMX JIOTUYECKMX WHCHHYAITH.

ITo amanorum ¢ 3BT chopmymupoBan u 3akoH Kynona. Ho eme
®dapajeit 1oKa3all, YTO SHEPTrUsl HARIEKTPU30BAHHON CHCTEMBI HaXo-
JUTCSI HE B caMod cucteMe, a BHe He€. [lomBechTe 200HUTOBBII
map Ha HUTKY W 3apsjgure ero. [IpuOnu3bTe Bally TOJIOBY K 3TOMY
mapy, W BBl TIOYYBCTByeTe, KaK OH IPHUTATUBAET Balld BOJIOCHI
[loBTOpsiiTe 3TO AElicTBUE CHOBAa M CHOBa — 3(DQEKT MpUTHKEHUS
Oyzaer mpucyrcTBoBaTh. OTKyna BO3BMETCS y IIapa Takas OOJIbIIas
paborocmoco6HOCTh? UTOOBI yCTpeMIICHHE M1 BCEX Tel Hazaa K
3emiie UMeN0 OJUHAKOBYIO HHTEHCHBHOCTb, TOJIKEH OBITH OOl 11
Bcex dakTop. O1oT hakTop — nuxkeHune. CyTh JIBUKCHUS — MHEPIIHSL.
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Korma w1, yaepxuBas B pykax, MaHHITYJIUPYeM HadJICKTPH30-
BaHHBIMH TIPEJIMETaMH WJIM MMapOW MAarHUTOB, TO OJHO3HAYHO OIIlY-
IaeM, 9TO OHU NPUTATHBAIOTCS. lIpUTSDKeHHE MarHWTOB, WM KyCKa
xKeye3a K OOJBbIIOMY MarHuTy, BOCIPHHHMMAETCS HAMH Kak Oolee-
MEHEE PEaNbHBIN MPOIEecC, YETKO OIIYIACTCS UMITYJIhC CHIIBI, Ha-
MIpaBJICHHBIA HAa HEUTpaIM3aIldi0 HEKOW HEOTHOPOMHOCTH (THIA,
MIPUPOJIa HE TEPIHT ITyCTOTHI). A «IIPUTHKEHNE» K 3€MJIE OLTYIIAeTCs
COBCEM IO-UHOMY, MPH MOJBEME U OIYCKAaHUU Ipy3a Mbl HE OIIyIla-
€M TaKOTO K€ «HMMITyJIbCa CHJIBI», MOKEM Ja)Xkeé Ha KaKOe-TO BpeMs
JTOOUTHCSI MCYE3HOBEHUS OIIyIIeHUs BecomocTu. CamoleT, B KOTO-
POM UMHTHUPYIOT HEBECOMOCTh HECKOJILKO MUHYT, JICTUT IO Tapadose
Y HEBECOMOCTh HACTYIIaeT HE TOI/a, KOTJa OH HAYMHACT TePAThH BbI-
COTy, a KOTJa BBIKJIIOYAIOT ABUTATENM, HAIPABIAACH BBEpX. TyT HET
HUYETO MOXOXKEro Ha WMHAYKIMIO WIH CaMOWHIYKIHIO. Takoe moBe-
JICHUE TEJl €CTECTBEHHEE CBA3BIBACTCS C MHEPIIUOHHOCTHIO.

He Bmagas B KOCMOIIOTWYECKHH TI00ATU3M, TMOMBITAEMCS JaTh
OTBET Ha MPOCTHIE JIOTUCTUYECKHE BOMPOCH], KAKUM pecypcom obec-
MeYrBaeTCsS HEYKJIOHHOE CTpeMIIeHne Tel K 3emie? Kak u uem mMmeH-
HO o0OecrieurnBaeTcs cTabUIbHOCTh COTHEUHOM CUCTEMBI?

C omopoii Ha (hakTHYeCKHe TaHHEBIE, MOATBEPKAEHHBIE MHOXE-
CTBOM KOHTPOJHUPYEMBIX JKCIHEPUMEHTOB, B KHHT€ IIPEICTaBIICHA
KOHCTPYKTUBHAS KOHIICHIWSI TPABUTAIIUN — KOHIEMIIHS, COJepKaIias
TEXHOJIOTHIO TpeoOpa3oBaHusl JIIOOOr0 MHOXKECTBAa BEHICCTBEHHBIX
TeJ B 3aMKHYTYIO CHUCTEMY, HaJIeJICHHYI0 BHYTPHUCHCTEMHBIM d(hdek-
TOM TPaBUTAILUH 33]aHHON HHTEHCUBHOCTH.

He Bcé B kHUTE BaM MOHPABUTCS, KaK HE BCE HPABUTCS U aBTOPY.
Ho peanbHOCTH TpyQHO TiepejenaTh 1moj ceOs, Ha TO OHA U pealb-
HOCTh, OHa HAAEKHO 3aIIMIIEHa OT IMPOW3BOJA WHAWBHUIYaTHHOTO
co3HaHus. Pa3yMHEI 4elloBeK 00s3aH MPUHUMATh MUpP TaKUM, KaKOB
MUp €CTh Ha caMoM Jiglie, nHaue Oynet xyxe. Ho cam aBTop, pasyme-
€TCsl, He OCTAaHOBHIJICS HA TIPOCTOM OTMCAHUM M OOBSICHEHUH SIBICHUH,
a c4€1 BO3MOXKHBIM MTOUTH JAIbIIe, U MPEIJI0KII He TOIBKO MeTadu-
3WUYECKUE CPEICTBA MOACPHU3AIMH (DU3HUKH (M HE TOJIBKO €€) IUIaHeT,
HO W METOJBI IEepPEBO/Ia YE€JIOBEUECTBA C TEXHOJIOTHUYECKOW TaTdop-
MBI Ha TUTaTHOPMy MarndecKyro.

ABTOp HE TpEeTeHIyeT Ha MCTUHY, HO HE BUAWT OCHOBAHWM, IO
KOTOPBIM BCE MOTJIO OBI OBITH TIO-APYTOMY.
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KOHIICHIII/IH TEXHOJIOTUH I'PABUTAIIUH

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

J.N. Menneneen

Kpamlam ucmopus mazcomenus

3anmonro o HeroTona, Bo BpemeHa JlekapTa, Uet0 BCEMUPHOTO
TATOTCHUS COYMHIII M TponBurail PoOepsams [1]. 20 ampens 1646
rona JlekapT BeICKa3ai cieayromiee MECHHE [1] 00 3TOM COYHHEHUH:
«Her Huuero Gonee abCypIHOTO, Y€M OAHO MOMYIIEHWE, MTPUCOEIN-
HEHHOE K MPEABAYIIeMY; aBTOP IPUHUMACT, YTO U3BECTHOE CBOHCTBO
MIpHCYyIe KaXI0H OTIETbHON YacTW MaTephy B MHUpPE M YTO B CHIIY
3TOTO CBOWCTBA 3TH YaCTH JIBWXKYTCS APYT K APYTY U B3AUMHO MPUTS-
ruBatoTcs. OH MPUHMMAET TAaKXKE, YTO CXOJHOE CBOMCTBO MPHCYINE
KaXJ0¥ M3 4acTUIl Ha 3eMJie, pacCMaTpUBAEMOW B €€ OTHOILICHUHU KO
BCEM JPYTUM YacTUIAM, U YTO 3TO CBOWCTBO HE HAHOCHUT HH MaJjei-
mero ymiep6a npeapyiyiieMy. UToObl 3TO MOHATH, MPUXOIUTCS J10-
MMyCTUTH HE TOJBKO TO, YTO KK U3 MaTepHANBHBIX YACTHUEK OJy-
XOTBOPEHA U YTO B HEH JKMBET JIa)K€ OIPOMHOE YHUCIO Pa3IUYHBIX
Iy, IpyT ApYTy HE MEMIAINUX, HO U TO TAaKXKe, YTO ATH JTyIIU Ma-
TePUATFHBIX YaCTUYEK OJapEeHbI Co3HaHWEM. UTO OHM MOMCTHHE 00-
JKECTBCHHBI, KOO OHU 0€3 BCSAKOTO MOCPEICTBA APYTOW CPEIbl MOTYT
3HATh, YTO MPOUCXOJUT B CAMBIX OTAAJICHHBIX OT HUX MECTaX, U TaM
MIPOM3BOANTH CBOM JEHCTBUMY.

B npenuciioBun ObLIO yKa3aHO, YTO HU OJHA U3 CYIIECTBYIOIIUX
TEOpUH TPABUTAIIUU HE SBIISCTCS TEXHOJIOTUYHOH, HE TIPeJIaracT Me-
Toma (TEXHOJIOTHH) HAAENEHHs TeJ TPaBUTALlMEl WM, WHAYE TOBOPS,
HE MpeaaraeT KOHCTPYKTHUBHOTO OIpeJIelieHus rpaBuTanuu. HproToH
OBUT TIEPBBIM B psAAaX co3JaTesiell MaTeMaTHYSCKUX CUMITOMAaTHUe-
CKHX TEOpHH [2], ¥ €CJIH POBOIUTD OIEHKY IT0 TaMOYypPrcKoMy CUETY,
TO mocneaoBaren Hpl0TOHa €ro TEOpHUIO TATOTCHHS 10 CUX IMOp HU-
YeM CYIIECTBEHHBIM He oOoratwiu. [loaToMy HauHEM Hallle MoBeCT-
BOBaHME O TPaBUTAIINY C IUTUPOBaHUs ero «Hauam...».

WuTpura mpuBoAMMON HWKE IUTATHl COCTOMT B TOM, YTO CaMm
HrroTOH He cuMTai, 4To Tejla caMu I10 ceOe 00aJaloT  TSATOTEHHEM.
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Bo3MoxxHO, ciemyst 5TOMy €ro HpeCTaBIEHUIO, HUKTO U HE CTaBUI
3aJaudl YCUJICHHUS IPUTATUBAIOIIUX CBONCTB TEJl — IOBBILICHUS HUHTCH-
CHUBHOCTH HMX ycTpeMileHus K 3emiie. SICHO *ke, TO, Yero HEeT, yCUIIUTh
HEBO3MOXKHO, HO M300peTaTeNy MPoA0JDKAIOT MOMBITKH CO3/IaHHS aH-
TUTPABUTALIMOHHBIX BEILECTBEHHBIX IUIATQOPM — IIONBITKA OTHSTH Y
Tel TOo, uero, no MHeHuto HetoTtoHa, y Hux Het. [Toxoxe, ¢ nérkoii py-
k1 Hpl0TOHA B LIEHTpE BHUMaHUs HAyKH OKa3aJMCh BOIIPOCHI UzMere-
HUsL npoyecca ABWKEHUS, a BOIPOCHL, CEA3AHHbIE C 803HUKHOBCHUEM
9M020 Npoyecca u e2o cOXpaHeHus, Kak-To caMo co00H oTnanu.

Wrak, HpI0TOH HE cUnTAal TATOTEHNUE UCXOAHO MIPUCYIIUM TEJIaM.

— 503 —

lipasnao I

Tanue cooticmea mea, xoMopovie we Morym Goetid Wi YOuARCMN, Mt 0CIG~
OaAeMb o KOWMOPWE ORAINGAIMCS NPUCYUUMIE GCEM MEIM, HA0 KOMOPUMY
SOIMONCHD APOUIEOIUIL UCHLIMANUR, Opavcubr Gbmy NONUMAENY 30 Covlimea
acex mes avofuye.

CrofieTBl TS NOCTHIAIOTCA HE HEAYC, KAK HCOBMTAMBAME; CICI0BATEIBHO,
3a ofiMEE CBOWCTEA HAle NPEEAMATR Te, KOTOphle OOCTOAHAD NpA O0BITAX
O0BADYEHBAKTCE E KOTOPLIE, KAK HE NOJJeKANINE FMeHBIMERHK), JCTPAHERLI
Gorrs me MoryT. IlomATHD, WTro B UPOTHBHOCTE pHAY OUMTOR HE CIGAYET
EIMAIMIATS HA ABOCH HAKES-JHG0 Gpeipell, He CICAYET TAKME YRIOHATHCA OT
CXOACTBCHHOCTE B npupoge, B0 OpEpPOAA BeCris H OpOCTA H BCCIAd Canin
¢ coboll coriacaa.

Beeofimge Tarorenme NoATBEDMRAASTCA ABICEEAMD Aame
CHALHEE, HEMEXH HenpOHNIACMOCTE Ted, NI KOTOPOH No OTHONMEHHIO K TeJaM
HefecHBIM MBI HE AMeeM HAKAKOIO ONBTA H HERKAKOTO Habiwjemms. ()zmamc
A OTHIOAL HBe YTHEDMRALW, 770 TACOTeHNE cymecteenno g Ted. Tlog poaciea-
HOW CHIOW § Pa3yMeld @IWECTBERHO ToibKo CRIY ABepmin. Oia nenssesua,
TameeTs npr yladeHmE 0T 3eMIE FHeRRMAETCH.

Ho ecnu BpoxkI€HHOTO TATOTEHUS y TEN HET, TO 3TO €Ul HE 3Ha-
YUT, YTO YeM-TO (YHKI[MOHAIBHO IMOJOOHBIM HENb3sl HAJCIUTh HX
acCOIIMAIH — BCE-TaKW MBI HAONIO/IaeM, YTO BCE Tella, BHIMYIICHHbIE
W3 PYyK, KaK IPaBUJIO, YCTPEMIIAIOTCA K 3emJe. M geno Tyt He B Temax
Y HE B pyKax.
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[Ipuuuny yctpemnienus ten k 3emie, Bkiaodas JlyHy, Heroton
HE CTal M3MBIIUIATE. Kak MpomuTHPOBaHO BBINIE, OH OTPAHHYUIICS
YTBEPXKACHHUEM, YTO MPHUPOJA BO BCEM IPENENbHO MPOCTAa U DKOHOM-
Ha, U €CJIM OHa YeM U HaJeuiia Tela B MpOoLecce UX MOPOXKIEHUs, TO
OHOM Tonbko cwioi uHepuuu. Ho y HeloToHa B KauecTBe MHIUKA-
TOpa M3MEHEHHs COCTOSHHUS Teia Oepercs ero yckopeHue. Bropoit
3akoH HpIoTOHaA mpecTaBiseT coO00l onpeesieHne TOHITHS «CHUIIay
C TOYKH 3peHus (YHKIMOHAIBHOH 3aBucuMOcTH. CHila U yCKOpeHue
TYT COBIMAAAIOT C TOYHOCTHIO JI0 pa3MepHOro kodddwuimenta (mac-
cel). Ho unHepuus HecoBMmecTuMa ¢ yckoperuem. OTkyma cuia, cap?
Uro 3a «6030H HetotoHa»? Ilpencrasnsercs, uto Jleonapn Diinep [3],
BIIOJITHE OOOCHOBAaHHO, OTMEHHWII CHUJIy WHEPIMH, MIPOBO3TIIALICHHYIO
panee Hpl0TOHOM, M 3asiBHJI, YTO €CTh TOJBKO CBOWMCTBO TeJla — €ro
WHEPIUOHHOCTb.

CnemnaeM HeOOJBIIOE OTCTYIICHHE, KOTOPOE Ba)KHO ISl TIOHU-
MaHus Janee W3JIoXeHHoro. Hipotes mo maTelHM O3HAYaeT IMpeIno-
JIOKEHUE, yMO3aKitoueHue, a hipostasis — CYIIHOCTh, OCHOBaHHE.
[Tonararo, yro HeroToH B momnmuHHMKe (pykomucu «Hauwai...») Ha
caMOM JieNie CKa3all He «TUT0Te3 HE M3MBIILIAIO», a «CYITHOCTEH He
M3MBIIIISAIO». W 3TO mpaBuWiibHO, OO, MO CyTH, B CYIIHOCTH, CYIIHO-
CTBIO CYIIHOCTM CaMa CYIIHOCTb U ecTb. [Ipudyém ecTp He3puMoO,
TOJBKO B JCHUCTBUAX, Kak bor B nenax. U e€ cyTh U3MBICIUTH, B CyLI-
HOCTH, HEBO3MOXXHO, MOXHO TOJBKO MPUHATH. ECTh, 11 Bc€ TyT. HO 31O
€CITH OHA eCTh, a TPaBUTAIMsl COOCTBEHHOH CYITHOCTH He nMeeT. Hpro-
TOH K€ J0Ka3aj, YTO IMPUTSDKEHUE HE SIBISICTCS BPOXKAEHHBIM CBOMCT-
BOM TeJ, WHA4e TOBOpsA, He UMeeT (yHIaMEHTAIFHOTO XapakTepa.
dyHaaMEeHTaIbHOE — 3TO TO, YTO CYIIECTBYET caMo MO cede W HHUKaK
HE MOXET OBITh U3MEHEHO.

Bemukunii Oxkam 3aBemiail He MHOXKHTH CYIIHOCTH 0e3 HeoOXxo-
auMocTH. HpIOTOH BCE-TakM ycMaTpUBaJl B MHEPIMH HEYTO (PyHIa-
MeHTalbHOe. W Diiniep cunTan MHepIMOHHOCTh 10 CYIIECTBY TPUCY-
et (cymieii) Tenam. Bo3MoXHO, MNMEHHO TIOATOMY OH OTHOCHUTEIBEHO
MEXaHU3Ma MHEPIUH HE TOJIBKO HE CICIall HUKAKUX MIPEAMOI0XKCHUH,
HO W TaKOTO BOIIPOCA HE TIOCTaBWI. VHa4de roBOps, MBI Ha POJb CYIII-
HOCTH, OINpPEACNSIONICH SBICHUE TPaBUTALKUU, CTABUM HHEPTHOCTD.
He Hamo yMmHOXaTh CyIIHOCTEH TaM, TIJl€ OJHA MpocTas uaes
ABTOMAaTHYECKH TeHEPHUPYET BCe CIeACTBUA. B mpunHmmie, 1o, 0 4éM
MBI TIOBEJIaeM Jaliee, A0 He HOBOE, a JIaBHO 3a0BITOE CTapoe.
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Boime mMp1 otMeTwiin moHuMaHue Hel0TOHOM (yHIaMEHTaIbHO-
CTH MHEPIIMH, HO BOT YTO OH IHIneT B cBoux «Hauamax...» Ha cTpa-
Hue 509:

Hpaemme V1

Jyna omicwenem  pacduycoM, npoeodiMuM & weHmpy IJeMau, naouac,
APOROPUHOHBIBHUE 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 DJIEMEHTApPHEIC
BBIYUCIICHHS, TIOJIB3YSACh CBOCH ke (opMyIIoi (maxke He 3Has 3Haue-
HUS TPaBUTAIIMOHHOW TIOCTOSHHOM), TO OOHapyXui Obl, YTO, coriac-
HO ero 3akoHy, JlyHa npuraruBaetcs k CoiHIly B JIBa C JUIIHUM pa3a
cunpHee, yeM K 3emiie. Huuero cebe «HeuyBCTBUTEIBHBIE MEIOUN!

Bot nannsie nns pacuéra:

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

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

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

Temneps mpocThie TpeoOpa3oBaHmsI M COOCTBEHHO pacdET:

Fae= My*Mi/R:,

Fu= Mn*Ms/Rnsz,

Fuc: Frs= (MJ/Ms) : (Ruc/Rys)” = 332000 : 152000 = 2.2.

HNmeem: Jlyna x CosHIY «IpHTSTHBAETCS» B 2.2 pasza CHIbHEE,
YeM K 3emure.

YuraTenb JODKEH 311eCh MOHAThH, YTO aBTOpP HE HAacTanBaeT Ha
ToM, uto JlyHa geWicTBUTENBbHO mpuTsAruBaercs k COoNHIy B Ba pasa
cuipHee, yeM K 3emiie. OH-TO 3HAeT, YTO OHH BOOOIE HE MPUTSTH-
BAalOTCS, U BaM, T€M, KTO MPOUYUTAET KHUTY JI0 KOHIA, MPUAETCS 3TO
y3HaTh. 37eCh pedb UAET o pemyTtanuu HproToHa: oHa He Oe3ymped-
Ha, U BCC €TI0 YTBCPKACHUA CICAYCT NIOABEPTraTb COMHCHUIO. B KOHIIE
KOHIIOB, HBIOTOH BCero JuIb MareMartuk, a He pusuk. Jla u marema-
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THUK, KaK BUAUM, HE BEJIHUKHUH, Aaneko He Dilnep. OH npuHaiekan K
YHUCITy JIOAEH, KOTOpPBIE CIIHMIIKOM YMHBI, YTOOBI UM MOXHO OBLIO
cieno Beputh. Ou3ukoM sBisieTcs: [ anmwteld, n GakKTHIECKH TIEPBBIA U
BTOpOH «3akoHbl HproToHa», mpuHajiexar ["anunero, a He HeioToHy.
boinee Toro, HetoToH uzBpaTun 3akonsl [ anunes.

Huepyusa u zpasumanusn

[MpuBomuM popMynupoBKy 3akoHa wHepuuu [amunes, omyOiu-
KoBaHHOTO WM B 1638r., He3amonT0 110 cMepTH: «Bceakoe usuueckoe
meno, Osudcyuleecs 8 uuuecKou cpede ¢ NOCMOSHHOLU
CKOPOCMbI0  NPAMOAUHEUHO U N0 OKPYICHOCHU  BOKpYZ
UeHmpa uHepyuu, 6yoem npoooaNCaAMsb MO O0BUIICEHUE BEYHO, eClU
Oopyeue usuyeckue mena — Ui~ cpeda  He  OKAXCYM — emy
conpomugnenus. Imo u ecmov OBUNCEHUE NO UHEPYULY.

[psMonuHeHOTO IBIKEHHS (U3NYECKUX Tel 10 HHEPIUU B
NpUpoje He HAOIIoAaeTCs, a €ClIM KOTJa-TO OHO U ObLIO, TO Tela, Ha-
JenEHHbIE MPSMOIMHEWHON MHEpLMEH, TaBHO yIAIWINCh U3 Halleu
peaTbHOCTH 32 TOPU30HT COOBITHH. ["ammiieil ToNKoBaJl €CTECTBEHHOE
JBIDKEHHE, KaK ABIKCHHE 10 WHEPIIMH», KOTOpOe He TpeOyeT «crie-
UUATBHBIX TpUUrH». OH IPEeKpacHo 3HAJI O €CTECTBEHHOM BPALICHUU
TJIAaHET BOKPYT CBOeW och M BOKpYr COJHIA, a TaKKe O BpalleHUH
ConHIla BOKpPYT CBOEHl OCH M YeThIpEX CIIyTHHKOB BOKpyT FOmutepa
(1Ba mOCIEAHMX OTKPHITUS OBUIM CHeNaHbl UMEHHO MM), HO BCE XKe
cAena HeKOppeKTHbIe 0000IeHns. 3Hal O TOM, YTO M B 3€MHBIX YC-
JIOBUSIX JICHCTBUE BCEX MEXaHM3MOB OCHOBAaHO Ha BpamleHHW. Tem He
MeHee [ammnell mocuwrtan (gymaro, He 0e3 BHEIIHHMX CIEIHaIbHBIX
MIPUYWH, CBSI3aHHBIX C MHKBU3MIIMEW) PaBHOMEPHOE MPSMOJIHUHEHHOE
IBIDKCHHE MaTepHaJbHBIX TeNl UX €CTECTBEHHBIM COCTOSIHHEM B 3€M-
HBIX YCIIOBHSX, IOJIarasi, YTo JIMIIb ISl TUIAHET PaBHOMEPHOE KpYro-
BOE JIBW)KEHHUE SBIISIETCS €CTECTBEHHBIM JBIbKeHHEeM. [losToMy 3akoH
vHepnuu [ 'anunest TpedyeT yTodHEHUs], IPUBEICHUS €T0 B COOTBETCT-
BHE C peanbHOCThIO. UTO MBI HE 3aMeIIMM CJeNaTh, TIONPOCTY
CKpecTHM ero (opMyIHpoBKY ¢ (opMyIHpoBKO# 3akoHa Keruiepa:

«Bcakoe meépooe ghusuueckoe meino, packpyueHHoe 80Kpye t0-
6ot ocu, He 6vixodsulell 3a eabapumvl mena (COOCMEEHHOE CNUH-
CnuHOB0€e 8paujerue), byoem npoooNAHCAms SMO OBUINCEHUE 8EUHO Oe3
BHewHell no0oepicKu, eciu opyeue QusuyecKue mena uiu cpedd He
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oKadicym conpomuenenus smomy ogudiceruio. C60600Hoe spauyenue,
mena, packpyieHHo20 GOKpy2 OCU, 8bIxo0suyell 3a 2abapumel meud,
O6yoem npododicams Mo CRUH-OpOUMAaIbLHOe obpaujerie BeyHo 6
coomeemcmeuu ¢ sakonamu Kennepa, eciu opyeue gusuveckue mena
unu cpeda He OKadcym conpomueienus smomy osudicenuro. Taxoe
d8udiceHIe eCmb OBUICEHUE NO UHEPYUL, U UHO20 OBUICEHUS NO UHEp-
Yuu He cyujecmeyem.

CoOCTBEHHO, HMUYEro YOMBHUTEIHLHOTO HET. 3aKOH COXpaHEHUs
MOMEHTa HMITyJIbCa TPOBEPEH MHOTOBEKOBOM MPAKTHKOW. 3aKOHBI
Kerutepa — 3T0 TOT e 3aKOH COXpaHEHHsS MOMEHTa MMIMynbca. Boc-
MIPUHUMANTE CKa3aHHOE CIIOKOWHO, 0e3 WCTEepUKH, HIDKE BCE Oymer
000CHOBaHO, B TOM YHCJE€ IOKA3aHO 3KCIIEPUMEHTAIBHO, 3KCIIEpU-
MEHTBI NPEAETbHO MPOCTBI, NPU KETAaHUH CMOXKETE€ MOBTOPHTH HX
CaMOCTOSITEIBHO.

B T0 ke BpeMs U3 TaKOTo ONpeAesicHNs] HHEPLUU, OYEBUIHO, YTO
JBIDKEHHE 10 MHEPUUH (BpallleHHe) HE MOXET UMETh CJEIOB, TYT Y
MPUPOABI HET OTXOMOB, & CIIEJ0BATENbHO, U PAacXo/loB Toxke HeT. Ho
nHepuua-To ectb. Kak Moxer ObITh Takoe? OcTaércs 0JTHO — pacxo-
IIbl, ¥ PacXojbl HeMallble, MHBECTHIIMN B CO3JJaHUE SIBJICHUSI HHEPIIUH
OBLIHM ClIeNaHbl 3apaHee, ITO MCXOAHBIN IMI00ATIBHBIN pecype, TO ecTh
SIBJICHUE MHEPLUHU SBJIIETCSl MIPENYCTAaHOBICHHBIM. B Hayke BCAkuit
CHHTE3 (PM3UKHU U BOJIU CUUTACTCSA HEIOIYCTUMBIM, HO 3TO €€ OIHNOKa.

3HAYUT, U WHEPUHA HEe eCTh UCTHHHAA ((pyHIaMeHTaNbHas) CyII-
HOCTb, pa3 €€ MOXXHO YCTaHOBHTb, a 3HaYWUT, U U3MEHUTh. McTuHHAs
npupoAa HWHepUMU — BuUxpeBas. B pasmene «Meradusuka rpa-
BUTALMK» MBI U 10 He€ nobepémcs, a MoOKa Ui JIFOAEH, CIIOCOOHBIX
MOHMUMATh BcE ¢ HaMEKa, cIiellaeM TOHKUH HaMEK Ha MPUYUHY U Me-
XaHu3M uHepuud. CTOPOHHHKY TeIMOLEHTPHUUECKONW CHUCTEMBI SICHO,
910 000K (pparMeHT BelecTBa 3eMiu, O6Jarogaps BpalleH!uio 3eMin
BOKPYT CBOEW OCH, BpallacTcs BOKPYT LIEHTpa 3eMIH, a B CBS3U C
BpamenneM 3emun Bokpyr CofHIIa — BpalaeTcs U BOKPYT IIEHTpa
ComnHia. YTJI0BbIe CKOPOCTH ITHUX BpAIICHU HEBEIWKH, HO pajuyc-
BEKTOPBI O'POMHBI — THICSAYM KWJIOMETPOB U JECSTKH MUWUIMOHOB KH-
JIOMETPOB COOTBETCTBEHHO. BOoT Bam u mpupona unepruu! Pa3se Bb
MOKET€ CBOMMHU YCHIMAMH BHECTHM 3aMETHOE H3MEHEHHE B YKe
uMeroneecs 3HaYeHHe MOMEHTa MMITyJibca Jake HeOOoNbIIoro ¢par-
MeHTa BenecTBa 3emin? Kak mokaspIBaeT MpakTHKa, AJ1s1 BEIBOAA HE-
OONBIINX KOCMHYECKHX annapaToB Ha OpOUTY — yBEJMYEHHs 3Haue-
HUSI MOMEHTa UMITYJIbCa anmapaTa Ha 5% OT umeromierocs — HeoOXoau-
MBI THICSIYM TOHH TENTHIIA U OKUCIUTENS !
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[ToaTomy Ten0, eciu MOCMOTPETH Ha HETO CO CTOPOHBI 3BE3T, ITPO-
JOJDKAET JBUTATHCS, IO CYTH, TIOYTH TaK XKe, KaK JBUTAJIOCH 0 BallhX
MaHUMYJSAIMA ¢ HUM. [IOHATHO, Y4TO TpoIlecC COOCTBEHHOTO M OpOH-
TaJILHOTO BpAIllEHHsI BO3HUK HE caM co0O0i, a Oyiaroapsi HEKOMY BOJIe-
BOMY Hadally — HEMPEOJOJMMON CHIIe OOCTOSTENBCTB, OKa3aBIIEHCs
CIOCOOHOM CKOHIIGHTPHPOBATH OIPOMHEBIE PECYPChI B HY’)KHOE BpeMs U
B HY’)KHOM MECTE U BJIOXKHTh UX B PEAIU3AIIUIO JAHHOTO Iporiecca. Mbl
K paCCMOTPEHHMIO 3TOTO eII¢ BepHEMCSI B pazaene «Metadu3nka rpaBu-
Tauuu». A TIOKa 3alOMHUTE, HEONpederéHHOCMb Helmpaiu3yemcs
(napanuzyemcst) u3ObIMOYHOCMBIO, 3AKOHOMEPHOCHbL 0bOecneuu8aemcs
3anpedenvHoli uzdbimouHocmuio. TakoBa JOTUCTHKA MIPUPOIBI M MeXa-
HU3Ma JIF000# PUPOIHON CUMMETPHH U (WJIH) 3aKOHOMEPHOCTH.

HNMeHHO 3aK0H COXpaHEHWs MOMEHTa WMITyJhca OOecredrnBaeT
YCTOWYHMBOCTh MaTE€PHAIBHBIX CTPYKTYP Ha BCEX YPOBHSX MAaTEpHH.
Bens cuHTE3 BO3MOXKEH, €Clii €CTh (DaKTOp, KOTOPBIA HUTOXHUT TPO-
mecc craHoBieHus. TakuMm ¢akTopoM B TMPHUPOIE SABISETCS 3aKOH
COXpaHEHHUs] MOMEHTa MMITyJibca. Ha BpamieHun MmopsaoK Iep>KUTCs
KaK Ha CKalle, HCU3MEHHO M BEYHO, MO0 €ro MOJUICPKUBAIOT KOJIOC-
CaJIbHBIe, HO HEBUAMMBIE KOJMYECTBA aKKyMYJIHPOBAHHOTO B BeIlle-
CTBEHHBIX CTPYKTypax BpaIIaTe€IbHOTO JABIDKEHUS, KOJHMYECTBA
JBUOKCHUS, U3MEPSEMOT0 B «METarurax» HalluX €IUHHUI] U3MEPCHUS
YTII0BOT'O MOMEHTA.

B memsx 3akperuieHus MOHUMaHHS BBIIECKa3aHHOTO TPEICTaB-
nseTcs yMecTHOM ananorus. IlpeacraBpTe cebe CTpyro BOXBI, ObIO-
IIyI0 TMoj OOJIBIIAM HamopoM W3 Opanucmoiita. CMOXETe U BB
CBOVIMH CHJIAMHU 3aMETHO M3MCHUTH HAINPABJICHUE JIBIXKCHUS HEKOTO-
poit 9acTH BOABI CTPyH?

Jlyis mOHMMaHUsl U31aragMoro jajee HeoOXOAUMO MMETh 0a30-
BBIE TIPEACTABJICHHUS O BpaIIaTeIhbHOM JABIDKEHHH. Jlemo B TOM, 4TO
BpallaTelbHOE JIBIKCHUE B IIKOJIE M B BY3aX M3y4yacTcsl Kak Obl MH-
Moxos0M. Tam Bc€ GoJbIlle HANETArOT Ha SKBHBAJICHTHOCTH «ITOKOSH
(oTHOCHTENBHO ce0s camMoro) M TMPSMOJMHEHHOTO M PaBHOMEPHOTO
nBWKeHUs. Ha camom ke Jelie B MPUPOJAE HE CYIIECTBYET HHU «IIO-
KOSI», HU TIPSIMOJIMHEWHOTO M PAaBHOMEPHOTO ABIDKEHUS, HO J000e
BEIIIECTBEHHOE OOpa3oBaHUE (TEI0) HAXODUTCS BO BpamieHuH. He
YIUBUTENBHO, YTO TOCIIE TAKOTO OOOJIBAHUBAHUS JITAXKE BBIMTYCKHUKU
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JONTONPYAHEHCKOTO (hM3TEXa BEPAT B PEAIbHOE CYIIECTBOBAHUE IICH-
TPOOEXHBIX CWJI M Hekux cwil Kopmonmca y paBHOMEpPHO Bpallaro-
mieiics 3emiu.

Te, xT0 (M3MKKM BpalaTeILHOTO JABMKECHUS HE 3HAII-HE 3HAN, a
MTOTOM BOOOIIE 3a0bLT, MOTYT €€ «BCTIOMHUTHY, 3arJISIHYB B [4], yueo-
HUK 3KcnepuMmeHTansHol (usukm P.B. ITlons «Mexanuka...». Ilo
KpalHeW Mepe, CTOUT y3HATh, YTO TAKOE MOMEHT MHEPLUH, YTO TAKOE
MOMEHT CHUJIbI, YTO TAKO€ MOMEHT UMIyJbca. Bbl He HaliéTe yHUBEp-
CaTbHOM (hOpMYITBI, TIOKa3bIBAOIIEH, KaK MMPOU3BOAUTCS OOMEH yTII0-
BBIM MOMEHTOM TMpu B3aummopeicTBuu Ten. Cnemys HeroToHy, Bce
ONEpPUPYIOT KOJIWYECTBOM JBM)KEHHSA, IMPENEIbHO PEAyLMPOBAHHOMN
XapaKTEPUCTUKOW NIBHKECHUA, MPUMEHUMOU JIHIIb ISl PELICHUs 3a-
Jad IBIDKEHUS a0CTPaKTHBIX MaTepHAIBHBIX TodeK. K cBemeHuto -
OuTesneil COBPEMEHHBIX TECOPHil: B 00IICH (hopMe ABHIKEHHUS ITPOCTO-
ro BOJIYKA MPEACTABISIIOT PsII CaMBIX TPYJIHBIX 3a/1a4 BCE MEXaHUKH.
Jaxxe ¢ odYeHb OOJBIIMM MATEMATHYECKHM allaparoM JOCTHTaoT
JUIIb TIPUOJIMKESHHBIX PEIICHHA.

ITonbITKM OOBSICHUTH TPAaBUTAIMI0 HA YPOBHE IPEICTABICHUN
COBpeMeHHON (DM3WKHN TPUBOIAT K HEOJAHO3HAYHBIM BBIBOZIAM, IIPO-
THUBOPEUYMBBIM TEOPETUYECKUM PE3YyJbTaTaM, CBHJIETEIbCTBYIOIINM
HE O HEJOCTATOYHOCTH €€ IKCIIEPHUMEHTAIBHOTrO0 00OCHOBaHUs, a 00
OTCYTCTBUM TOHMMAHHs OCHOBOIIOJATAIOIIET0 MPUHIUNA JEHCTBUS
TPaBUTAIUH — TTIABHOTO KPUTEPHsI 0TOOPa, TOIB3YysICh KOTOPHIM MOXK-
HO MPOQHUIBTPOBATH M AIMITMPUUECKAN MaTeprall, 1 MHOTOYHCIICHHBIE
TEOPETHUECKHUE CHCKYNIANUHA. TaKuM KPUTEPUEM MOXKET OBITh TOJBKO
pealibHas «ITPaKTUKA CO3JIaHMsI TPABUTAIIUNY, HHOE — OyTadopusl.

Hayunsiit MeTonm moka3an cBoé Oeccuiiie mepel] TAaWHON TpaBu-
Tallui, U Mbl MPUMEHUM K PacCCMOTPECHHIO TPABUTAIIUU XOJIOJHBII
HWHXEHEPHBIA CUCTEMOTEXHUYECKUH MOJXO0J, PABHOMYIIHBIA K Marte-
MaTH4ecKuM (QoKycaM, IPeANOYNTAIONINI Ha BCE CMOTPETh MPAKTH-
YEeCKH, HE B IUCKypce (hOpMasIbHOM JIOTHKH, a C MO3UIIMIA KOHKPETHOU
noructuku. [loyemy uHepuus mpeiaraeTcs Ha poJib IpaBUTAIUH?
[Toromy, uTO ABMKEHHE IO WHEPIUH HEe TPeOyeT MOCTOSTHHOTO TpH-
BJICYEHHUSI PECYpPCOB, TOJBKO OHO, OJHAXIbl YCTAaHOBJICHHOE, MOXKET
JUINThCA OECKOHEYHO 0e3 BHELTHETO PECYpPCHOTO 00ecieueHHsl.

C kaKoi TOYHOCTBHIO CHICTEMOTEXHHUECKHUM ITOIXOJ, OIUPAIOIIIHIA-
Csl Ha JIOTUCTHUKY, MPEACTaBIsIET paccMaTpuBaeMoe sBieane? C mocra-
TOYHOU TOUHOCTBIO, C TOUHOCTBEO /10 UCTUHBI.
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TouHOCTb — ENO0 TOHKOE. B sKcnepuMeHTanbHON Hayke, Qusn-
K€, XMMUU BCETJ]a MPUHSITh TOBOPHUTH O HEKOM MPHUOIMKEHUH, 00IIIe-
MIPUHSATOM JOITyCKE, W 3TO 00bIYHas ucTtopud. M mpudmHa 3TOTO Mpo-
cta. Tak Ha3pIBacMbIE 3aKOHBI MPHUPOJLI BEPHBI TOJIBKO IO OTHOIIIC-
HUIO K HJICATHBIM TeJIaM U UJICAbHBIM YCIOBHUSM, KOTOPHIX B AMITH-
pudeckoM Mmupe He ObiBaer; modToMmy [lexkaprt, yCTaHOBWB, YTO TIPS-
MOJIMHEHHOE BIKEHHE B MAaTEMaTHUYECKOM CMBICTIE SBISIETCS CaMBbIM
MPOCTBIM, OOBSIBIISET, YTO PEATBHO B MPHUPOJIE MPSIMOIUHEHHBIX JBH-
J)KEHU He mnpoucxoauT. [anwieil B CBOMX TpyAax HEOJHOKPATHO
MMOTYEPKHUBAJ, YTO AIMIIMPUIECKHE SBIEHHS, KaK MMPaBUIO, MPOTHBO-
pedar 3aKoHaM MEXaHHKH, & OTHIOJIb HE COTJIACYIOTCS C HUMU.

K BpamarensHOMY JBWXCHUIO B JPEBHUE BpPEMEHA MPOSIBIISIICS
Ooxpmioil mHTEpec. Bce mMATh APEeBHUX MEXaHU3MOB OCHOBAaHBI Ha
CBOICTBaxX BpalaTelbHOTrO JiBMkKeHHs. OCHOBHBIC MAIIWHBI, paccMart-
pHUBaeMbIe IPEBHUMH aBTOpaMH, HauWHas ¢ ApXUMena, CYTh: vectis —
per¥ar, axis in peritrochio — BOpoT, trochlea seu polispastus — OJOK,
cochlea — BuHT, cuneus — knuH. OyHKIIMOHUPOBAHUE YKA3aHHBIX Ma-
IIMH UAET TOJbKO NMPH Y4acTHM 3eMuin (ApXUMel: JaiTe MHE TO4-
Ky OMNOpBI...) — YYacTHH Tejla ¢ OTPOMHBIM MOMEHTOM HMITYJIbCA.
HampammBaeTcst BBIBOJ, YTO yKa3aHHBIE MEXAHU3MBI — 3TO HEYTO TIO-
No0HOEe cpeAcTBaM AOCTyNa K MPOAYKUIUH SJIEKTPOCTaHLIWH, THIIA
AIIEKTPUYECKO apMaTypbl (BBIKIIOYATENH, PO3ETKH); MOCPEICTBOM
K€ YKa3aHHBIX MEXaHW3MOB MBI MOJIy9aeM JOCTYII K OTPOMHOMY pe-
CypCy BpallleHHs, aKKyMyJIHPOBAHHOMY B BEIIECTBE BpallaroIIeHcs
3eman. OOGpa3HO TOBOPS, MEXaHW3MBI JIMIIL PEATU3YIOT JOCTYH B
«3aKpoMa POAHMHBD) — PECypCy BpallleHHus, aKKyMYJIHPOBAaHHOMY B
BEIIIECTBE HAICH pOMHOM IUIaHeTHl 3eMils. AHAJIOTUYHO, HAIl MO3T —
3TO TOKE CBOeOOpas3Has apMarypa Ui JOCTYTIa K 3TPeropy, HO O J0C-
TyIIE K 3Tperopy BepHEMCcs B TiaBe «Metadusuka rpaBuTaumn.

Ho Mb1 %uBEM B MHBIE BpeMeHa, TEMeph PacCyKIASHHS MO MPHH-
[MIaM ABIDKEHUS MOYTH BCera 3aBepmiatcs (pazoif tuma: «/{o cux
MOp paccMaTpUBAIIU TOJBKO MOCTYMAaTEIbHOE JBIKEHHE, HO BCE CKa-
3aHHOE O MOCTYMAaTEeIFHOM IBM)KCHUH B IOJIHOW Mepe OTHOCHUTCA U K
BpalIaTeIbHOMY JBHKEHHIO, €CTECTBEHHO C YY4E€TOM OCOOEHHOCTEM,
MPUCYIIUX TOJILKO BpalieHuto». W nanpiie HU ciioBa. XOTs MOHSATHO,
B HAIlIEM MHpE JII000¢ JIBIKEHHUE SBISCTCS BPAIATSIbHBIM WA KOM-
OunHarueit (cOOpKoit) BpamatenbHBIX ABIKCHHH [5]. B Tom dmcie u
MOCTYNaTEeIHHOE IBIKESHHE.
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[Ipexae yeM mepeiiT K HATYPHBIM 3KCICPUMEHTAM, TPOBEAEM
MBICIICHHBIN JKCIEPUMEHT. MBI y)Ke 3HaeM, WIH, KaK JIFOOWI MOBTO-
psATh HproTOH, «100 HUKTO HE COMHEBAETCA», YTO JJISI MPOIOIKEHHS
BpallleHUs] PaCKPYYCHHOTO BEIIECTBEHHOTO Iapa (B MPUHIUIEC Teia
mo0oi (opMbI) HE TpeOyeTcss BHENIHEH MOMICPIKKU, TOCTATOYHO
TOJIBKO OTCYTCTBHSI TPOTHBOIEHCTBHS 3TOMY BpalleHHIO. DTO yT-
Bep)K/IeHHe OOBIYHO BOCIIPHHHMAETCS JIETKO, 0€3 COMpOTHBIECHUS,
BCE K€ 3HAIOT, YTO 3eMJII BPAIACTCs BOKPYT CBOEH OCH YK€ MUJI-
nmuapasl Jet, Aa 1 CoNHIE TOXKE — HUKTO XK€ MX He «IOJKpYy4IHBa-
e™»? A BOT IPEJCTaBUTh, YTO U OpOMTANBHOE BpAaIeHWE HE HYX/Ia-
€TCS B TOJJICPIKKE KaKOW-JIMOO CHUIBI, HCXOJSIICH OT LEHTPATbLHOIO
Teja, 00pa30BaHHOMY YEJIOBEKY TPYIHO. XOTs, Ka3ajaoch Obl, 4TO
TyT TpyxHOTO? B03bMEM KOIBIO (TOp, OyOIMK), ¥ KOTOPOTO B IIEH-
Tpe HUKAKOrO Tejia HET, CIUIOIIHAS JbIpKa (OTBEPCTHUE), PACKPYTHM
€ro OTHOCHUTENIBHO IICHTPa, OTCOCJAWHUM OT PaCKPY4YUBAIOIIETO YCT-
pO¥CTBa W BBITYCTHM B CBOOOMHBINH TMOJET B KOCMHYECKOM IIPO-
ctpancTtBe. Ham top Oyner u manbine 70 OECKOHEYHOCTH BpaIIaThCs
BOKPYT JBIPKUA. AKKYypaTHO pa3pekeM TOp Jy4oM Jiaepa Ha He-
CKOJIBKO YacTell — KyCKU TOpa OTHIOJIb HE Pa3JeTSTCS B Pa3HbIC CTO-
POHBI, 3TO O3Ha4yaJl0 OBl HAPYIIEHWE 3aKOHAa COXPAHEHUS MOMEHTa
HMMITYJIbCa, CaMOIPOU3BOJIbHBIH OSCIPUYMHHEIN €r0 pOCT, CO3JaHHe
JBWOKCHUS W3 Hudero. Kak JBUraiuch yactu Topa IO Kpyry, Tak U
OyayT TpoOAODKaTh 3TO NBIKEHHE. MoXeM  yHOaluTh  OOJBIIYIO
9acTh OOpE3KOB (XOTh Bce, Kpome omHoro). OcraBmmecs B oOpase
TOpa KyCcKH OyIayT nBHUTaTthcs To TOW ke opOute. He Bepurca? A
BCIIOMHHUTE O CTBIKOBKE M PAaCCTHIKOBKE KOCMHYECKHX aIrlapaToB Ha
opOuTE: TOCIEe ATHX OIeparuii OopOWUTHI y HUX HE MEHSIOTCS (70
BKJIFOUCHUS JIBUTATEIICH).

Bor emé cmydaii u3 mpaktuku ocBoeHusT kocMmoca. Korma KC
«Kaccuan» ObuM 3apUKCHPOBAHBI BCIUIECKH PAAHOU3IYYCHHUS OT
kosienr CarypHa, TO JOIr0 HE MOTJM TMOHSATh MX HPOUCXOXKICHHE.
OpHako MOTOM BBISICHWIIOCH, YTO HM3MAIOTCS OHU B TOT MOMEHT, KO-
I/1a TI0 YaCTHIIaM KOJel yJaapseT MPOIIUBAIOIINNA KOJbIla METEOPHT,
a YaCTHUIIBI KOJIEI], KaK MPHUBSI3aHHBIC HA «PE3UHKE», BO3BPAIIAIOTCS
B IIIOCKOCTH 3kBaTopa! IloHSITHO, 4TO Aen0 TYT He B MudHye-
CKOM MNPUTS:KEHHWH YaCTHIl K MJOCKOCTH KOJbLA, a2 B COXpaHe-
HHUH yTJIOBOTO MOMEHTA. Y Iap METEOpUTA 110 YaCTHIIC KOJIbIIA BHO-
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CUT OTHOCHTEIHHO MaJylo MPUOABKY K MMEIOUIEMYCs y He€ MOMEH-
Ty UMITYJIbCa, BOT YacTHI[a M BO3BPAIIAETCS HA CBOIO OpOWTY, Ompe-
NENIEHHYI0 €€ HAIWYHBIM YTJIOBBIM MOMEHTOM. TOdYHee, B JaHHOM
cllyd4ae TOJYYCHHBI B pe3y/ibTare ylapa BEKTOP BpallaTelIbHOTO
MOMEHTa TMEpPHNEHANKYISIPEH K HaANpaBIeHHWIO YK€ HMEIOIIErocs y
Teja BpaIIaTeIbHOTO MMITYJIbca. [[03TOMY BeaMuMHA BpalaTeIbHOrO
HMMITYJIbCa OCTACTCSI HEM3MEHHOM, U3MEHSETCS TOJIBKO €ro HarpasJie-
Hue. BpamaTtenbHblii MOMEHT, NEPNEHIUKYJISPHBIA K OCH Bpaila-
TEJIHHOT'O MMITYJIbCA, BBI3BIBACT MPELECCHOHHOE JIBIDKEHUE OCH Bpa-
IaTeNbHOr0 UMITysibca. OCh BpAIATENBHOTO HUMITYJIbCA YKE HE OC-
TaeTcs OOJbINe HEMOABMKHOW B TpocTpaHcTBe. OHA, CO CBOEH CTO-
POHBI, HAYMHACT OINMCHIBATH HEMOBIKHBIA B MPOCTPAHCTBE KOHYC
MpeLeccud. A TPOSBICHHE MpPELeccud OE3bIHEPLUUOHHO: HCYe3aeT
BpalIaTelbHbIII MOMEHT — HCYe3aeT W mpereccus. JJIMTenbHOCTh Ke
yaapa (MOMEHTa CHJIBI) Maa.

B monsTuax cucremMHOro aHanmza TyT HaOmromaercss 3ddext
camoopranm3anuu. 00 cMBICT caMOOpraHHU3alMd COCTOMT B CaMo-
COXPaHCHUU, B BO3BpPATE OT JIOOBIX MCKYCCTBCHHBIX OTKJIOHCHHHA K
MIPOCKTHBIM (COOCTBEHHBIM) 3HaueHHMsIM. CaMoopraHm3aiis — 3TO
BO3BpaT W3 NPUHYIUTEIBHOIO COCTOSHUSI B COCTOSIHUE €CTECTBEH-
HOE, BO3BpaT K COOCTBEHHBIM 3HaueHusM. CamMoopraHu3alus CMOT-
PUTCSI CHHTE30M, & CHHTE3 BO3MOXKEH, €CIIH €CTh (PaKTOp, KOTOPBIH
WTOXKHT TIPOIECC CTAHOBJICHUA. BOT mpupomHbil (hakTop — coxpane-
HUE MOMEHTa UMIYJIhCa — U €CTh TOT €AMHCTBEHHBIA (DAKTOpP, KOTO-
pBIi HUBEIHPYET HWCKYCCTBEHHBIE OTKJIOHEHHS, WTOXHUT TIpoIecc
CTaHOBJICHHS, OOEcCHeurnBaeT CTaOMIBHOCTh BEUIECTBEHHBIX CTPYK-
Typ. Ecnu cuHTe3 BO3MOXKEH, TO CYIIECTBYET U MEXAHU3M CHHTE3a,
U 9TOT MEXaHHU3M CHHTE3a COXPAaHSIEeT CBOE NEUCTBHE U MO 3aBepIlie-
HUIO TIpOIlecCa CHHTE3a, B (JOpME PENpPEecCHpPOBAHUSA OTKIOHEHHH.
W60 cuna (MOMEHT CWIIBI) 3/1eCh — HE MPUYMHA JBIKCHUS, a TOJIBKO
OTPaHUYUTEh BO3MOXKHBIX JIBIDKEHUH. IMEHHO 3TO 0OCTOSTEIBCTBO
obecrieynBaeT COXpaHEHHE COOCTBEHHBIX 3HAYCHUH OOBEKTa.

OTHM 00CTOSTENECTBOM (Ha OOHYC) BCKPBIBACTCS TalfHA SBIICHUS
HMHEPLUK — MEepBOro 3akoHa [anunes-HproToHa B Hamiel Gpopmyiu-
poBke. /la u BTOporo u Tperbero Toxe. Bee Tpu 3aKoHa CBEPTHIBAIOT-
Cs B OOWH — B YTOUYHEHHBIN HaAMU 3aKOH WHepIuu I amuies, odpeme-
HEHHBIM COXpaHEHUEM YTJIOBOTO MOMEHTA.
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Takoe CBOMCTBO BelIecTBa, KaK Macca, HUKAK He MPOSIBISETCS B
CBOOOJHOM (MHEPUHOHHOM) IBM)KEHUH. TO €CTh MPOSBIEHUS MacChl
HET HE TOJBKO Y «IOKOSIIETOCS» SHHINITEHHOBCKOTO (hOTOHA, HO H,
MOCKOJIBKY TIOKOSI BOOOIIE HET, y JII0OOT0 MHEPLUUOHHO CIIEAYIOIIETO
1o cBoeil opOuTe BenecTBEHHOTO 00pa3zoBaHusi. CBOWCTBO BEIECTBA,
Ha3pIBaeMoe Maccoit, nposisieTrcss TOJIBKO B ycinoBusx ymapHOTO
KOHTaKTa, MPUBOMSIIIETO K W3MEHEHHIO OpOuT. M3menenme opOuT
(poKyCHBIX PacCTOSHHH, YTJIOBBIX CKOPOCTEH) — MHIMKATOP 3TOTO
n3meHenus. Ho, BrIOpaB MHAMKATOpP M3MEHEHHS, HEOOXOANMO HAWTH
(bakTOpBI, BIUSIOMINE HA 3TO N3MEHEHHE.

B kauectBe Takoro ¢akropa Macca HempuemiieMa. [lockompKy
XapakTep W3MEHEHWH TYT ONpeAeNseTCs] HE TONBKO YIJIOM, IMOJA KO-
TOPBIM «BCTPETWJIMCH» CIIEAYIOIIME IO CBOMM OpOMTaM Tena, He
TOJIBKO KOJIMYECTBOM BEIIECTBA B TEJIaX, HO M €r0 MPOCTPAHCTBEH-
HBIM pacIipe/le]IeHneM, WHTEHCHBHOCTHIO COOCTBEHHOTO CIIMH-
CIIMHOBOTO BpAallleHWs Tel W 3HAYeHHWEM TaHTCHUUAJIbHBIX CKOPO-
CTeH Ten B TOYKE CTOJKHOBEHHA W T.A. Macca mpuMEHHMa Ha YpOB-
HE MaTepHalIbHBIX TOYEK, KOTOpPhIE HE MOTYT Bpamartbes. [loaTomy o
Macce CTOUT 3a0bITh, H ONEPHUPOBATH MOMEHTOM HHepuMHU Tena. Ec-
U Maccy OIPENeNsIoT CTaTWYeCKH, 10 PACTSDKEHUIO TPYKUHBI
(kcTaTH, TMOYEMy BBI CUHTAETe, YTO PACTSHKEHHE NPYKHUHBI PaBHO
Macce?), TO BEJIMYMHY MOMEHTa HHEPLUUW Tejda OTHOCUTEIbHO Ka-
KOH-TMOO €ro OCH BpalleHHUs! ONMPEAETSIOT JUHAMHYECKH, METOIOM
KpyTWIBHBIX KosieOaHuil. [IoHSITHO, B OTIIMYME OT Macchl, y Teja HeT
KaKoro-1u00 OJHOTO 3HAYEHHUS MOMEHTa MHEPLUH — OTHOCHUTEIHHO
Pa3HBIX Oced BpalleHHs Y OJHOTO W TOTO )K€ Tela 3HaYeHHS] MOMEH-
Ta UHEpUMU OYyAyT pasHbBIMH. A oceil, OTHOCUTENFHO KOTOPBIX MOX-
HO KPYTHTHb Tello, OECKOHEYHOe MHOXKeCTBO. PazymeeTcs, HYXHO
paccMaTrpuBaTh M CIy4daW BpAIICHHUS TET BOKPYT OCEH, BBIXOIAIINX
3a rabapuThl Tena. B oTinune oT Macchl, 3TaloHa MOMEHTa HHEPLUHU
HET — 3aJja4a JUIsi METPOJIOroB Ha Oyayliee.

W3menenne opOWT Ten Imociie MX yAapHOTO KOHTAaKTa OMperens-
eTcsl IepepacrupeaesieHieM MOMEHTa MMITYJIbca TP ero oOIeM co-
xpaHeHnu. OOILero MareMaTu4ecKoro pelieHus 3TOH 3a/aud He Cy-
mectByeT. [loaToMy HM B OZHOM y4eOHHMKE HE MPUBOIUTCA (HOopMyI
JUTS pacué€Ta TepepacipeneieHnss MOMEHTOB WMIIYJIbCa y Bpallaro-
LIMXCSI TEJI IPU UX CTOJIKHOBEHHHU B PE3yJIbTaTe MepeceueHuss OpouT.
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Bcmomunast o macce, cliefyeT OTMETUTh PaclpOCTPaHEHHOE 3a-
OJy’)kKIeHHe O SKOOBI CBOOOIHOM BpalllcHWH Tela BOKPYT HEKOETO
neHTpa macc. HeTt Takoro BpameHwusl, ITOCKOJIEKY B CBOOOJTHOM JIBH-
JKCHUHM HET TPOSIBIICHUS TAKOTO CBOMCTBA, KaKk Macca, a 3HAYHT, W
MPOSIBIIEHUS €€ IIEHTpa. A BOT O IIEHTPE WHEPIIUHU B CBSI3U C BIMSIHAEM
MOMEHTA UHEPIIMU Ha XapaKTep BpallleHUs 3a0bIBaTh HE CTOUT.

[Tonararo, Temepsb MOHATHO, YTO BMECTO TPEX 3aKOHOB TUHAMHKH
¥ 3aKOHa BCEMHPHOTO TATOTEHHS JOCTATOYHO OJHOTO 3aKOHA WHEp-
nuu [anunes B yrouHEHHONW HaMU (OPMYITHPOBKE, 00OpEeMEHEHHOTO
COXpaHEHHUEM YTIIOBOTO MOMEHTa (MOMEHTa MMITyJibca). Bc€ B coot-
BETCTBUU C COBPEMEHHBIM IPUHITUIIOM MapKETHHTA «TPU B OTHOM.

Hanmname y Bcex BemecTBeHHBIX 00pazoBanmii COTHEUHOH cHc-
TEMbl OTPOMHOTO 3HA4YeHHS MOMEHTa WMITyJIbCa — 3TO TOT (pakTop,
KOTOpBIN 00eCIrieunBaeT HENPEPHIBHYIO PadOTy MeXaHW3Ma JACHCTBUS
HaOII0OAaeMBIX 3aKOHOMEpHOCTEH. JItoOoMy TpaMOTHOMY WHXKEHEPY
M3BECTHO: BaXKHEWINEH XapaKTEPUCTHUKON JIF0O0TO MPOMBIIIIICHHOTO
W3JIENHS SBIISIETCS MPEACKa3yeMOCTh €ro MOBeAeHUS (CTaOUIBLHOCTS).
A oHa, cTaOMIBHOCTH, 00ECIIEUNBACTCS, TPEKIE BCETO, M3OBITOTHO-
CThIO. ['OBOpS SI3BIKOM CHCTEMOTEXHHMKH (i OyIy 3TO YacTO IMOBTO-
PATH), HEONPEACIEHHOCTh HEUTPATU3YeTCS U30BITOYHOCTHIO, 3aKOHO-
MEpHOCTh OOecIiedrBaeTcs 3ampeenbHol n30bITogHoCTRIO. [Iprpome
W3HA4YallbHO TPHUCYIIa TeHHWaJbHas MPOCTOTa €€ CyTH, abCONIOTHas
PaIMOHANIBHOCTh M TaKas K€ a0COJIOTHAsi SKOHOMUYHOCTh "ujei", u
aKTyaJieH NMPUHIWI — MHUHUMYM 3aKOHOB M MHUHUMYM TEOPHHA IS
OOBSICHEHHUS TTPUPOTHBIX SIBIICHUH.

Bce, mznoxeHHble HAMH BBIINIE HEH, HOCWIM JBPUCTHUYECKHUH,
YMO3PHUTENbHBIN XapakTep. be3 JKCIepruMeHTaIbHOTO O0OCHOBAaHUS
OHHM MOTJIM OBl OKa3aThCsl KaK BEPHBIMHU, TaK W JIOXKHBIMH. B riaBe
«Experimentum crucis TrpaBHTalUW» MPHUBEICHO HEMAaJO pPa3HBIX
9KCIIEPUMEHTATBHBIX (DaKTOB, MPOTHBOPEUYAIINX W€ BCEMHUPHOTO
tarorenusi. Ho atoro maio, TpebyeTcst HaTypHOE IKCIEPUMEHTAIILHOS
MOATBEPK/ICHHE, UTO JIFOOYH0 COBOKYITHOCTh TEJ, IyTEM COBMECTHOTO
Kpy4YeHUs,, MOXXHO HAJEIUTh CBOMM BHYTPHCHCTEMHBIM CBOHCTBOM
rpaBuTarui. [1onTBEPIUTH 3TO MOXKHO TOJIBKO KOHTPOIHNPYEMBIMH,
HaTYPHBIMU JKCIIEPUMEHTaMU. TOJILKO TaK, MHAYE YBSI3HEM B CIIOPaX.
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3Kcnepu.znenmwzbuoe o0ocHoeaHue unepuuomwt? cymu zpasumayuu

Hp()'-u-toe 9KCcnepumenmaibHoe obocHosanue ecex meopm? umenyemcs HAy4Hbim Memooom

[Tonararo,BbI y’Ke O3HAKOMHJIMCH C BPAlIaTeIbHBIM JBIKEHUEM
0 y4eOHHKY JKCIEepPUMEHTANBHON (u3uku Hemia P.B. 1o [4]-

MHoroe 3 BBINIECKa3aHHOTO MBI MOXKEM JIETKO MOJTBEPAUTD
9KCIEpPUMEHTANFHO. YUHThIBas oOellaHue He mpuberats 0e3 Kpaii-
Hell HeoOXOAMMOCTH K MaTeMaTHKe, OyaeM oIepupoBaTh 0Opa3HbI-
MU aHAJOTHSIMH M TIOHSITHAMH W3, HApuUMep, paauorexHuku. [lpen-
ctaBuM (0003HAYMM) MOMEHT HMITYJIbCa Y MPOU3BOJIBHO BBEIOPAaHHO-
ro HamMu (parMeHTa BellecTBa 3emi (Tena, MO-CTapoMy), CBSI3aH-
HBI C €ro BpallleHUsIMH BOKPYT IeHTpa 3emuu u IeHtpa ComHia
COOCTBEHHOM COCTABJIAIONICH OOILIEr0 MOMEHTa HMIIyjIbca Teja.
Jns pagmomoOuTeet MOXHO HCIIONB30BaTh TOHATHE HECyIIeH. A
MOMEHT HMITYJIbCA, KOTOPBIM TENy HaBS3bIBACM, PACKpPy4uBas €ro
CBOCI0 COOCTBEHHOW PYKOH Ha NpY>KUHKE, OOBSIBUM BBHIHYKAECHHON
COCTaBJISIIONICH TIAaBHOIO MOMEHTa UMMyJbca. PamuomoOuTenu TyT
MOTYT BCIIOMHHUTEL 00 aMIUTUTYTHOM WJIM YaCTOTHOH, a TO M (pa3oBoit
Monymsauu. OpOuTa BpamieHusl Tena, PacKpyduBaeMoro Ha TIpy-
JKUHKE OTHOCUTEJILHO HalIero Tejia, OylneT WMeTh (IO TOHSTHBIM
MpUYUHAM) HE KPYrOBYIHO M Jaxe HE SJUIMIICOMIAIBHYIO, a Oolee
CIOXHYI0 ¢dopMy. OTHM BpameHueM (BBIHYXIEHHOH COCTaBIISIO-
mei) MBI HETPEepHIBHO H3MEHseM oOIiee 3HauyeHHe MOMEHTa WM-
nyjibca (MPOM3BOOUM MOAYJISILUIO HECyIIeH), a, KaKk H3BECTHO W3
MEXaHUKH BpAIaTeJIbHOTO JBUKCHHUSI, 9TO U3MEHEHHE — H3MCHCHUC
MOMEHTa UMIIYJIbCa — IMOPOXKIAET MOMEHT CHJIbI, CHMIITOMAaTHYE-
CKOE TIPOSIBIIEHHE KOTOPOTO B IJIOXMX Yy4YeOHHMKaxX Ha3bIBAIOT IIEH-
TpoOEKHOU CHIOW. MOMEHT CHJIBI — 3TO MMPOW3BOAHAS IO BPEMEHH OT
MOMEHTa MMITyJIbca. B JaHHOM ciy4yae BapHalid MOMEHTA UMITYJIbCa
HPOSIBIISIIOTCST B ()OPME CHIIOBOTO OILYLIEHUS TOJIBKO TOTAA, KOTAa Y
BpAIAONIETOCs Tella €CTh peallbHasl BEIIECTBEHHAS CBS3b C 3eMIIEH,
WHAaYe «MOIYJSIHI» BOSHUKHYTh HE MOXET — HeT KOHTaKTa, HeT TOY-
KH OTOPHI, HET «HECYIeH», HeT U3MEHEHUSI MOMEHTa uMITyisca. Ho
3TO TpedyeT APKCIEePUMEHTAIBLHOIO MOATBEPkKAEHU. TOIBKO CTpOrHid
(hU3MUYECKU OMBIT SIBJIACTCS PEIIAIONICH WHCTaHIMEH [UIsl JTFOOBIX
(DU3UIECKUX TEOPHi, KaKUMH OBl YOSTUTEITFHBIMI OHU HE Ka3anch. B
WCTHHHO HAYYHOW TEOPHH CCHUIKA Ha MaTeMaTHKy, KaK Ha apryMeHT
JIOKa3aTeJIbCTBA, — HEITPAaBOMEPHA.,
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B noarBepkaeHue Halied KOHUEMUMK TPOBEIEM SKCICPUMEHT B
CTWJIC, WCIOJB30BaHHOM [ammiieeM mpu JOKa3aTEIhCTBE HE3aBUCH-
MOCTH XapakTepa MajgeHusi Teina oT ero Beca. OH OJHOBPEMEHHO
cOpachiBan ¢ OalllHW OJMHOYHBIC TEJa U CBA3KU W3 OJUHOYHBIX TEIl.
OnuHOYHBIC Tella W MX CBI3KHM JBUTAIUCh CHHXPOHHO W TAJaid Ha
3€MIII0 OTHOBPEMEHHO, YTO MOCIYXKUJIO SICHBIM SKCIIEPUMEHTAIbHBIM
OTIPOBEPXKCHUEM CTAHIAPTHOW MOJAETH ApPHCTOTENS, HO HE CTaJio
JI0Ka3aTeIbCTBOM IPaBOTHI [ ayiniiesi, He OTBETUBIIIETO Ha BO3pAKEHUE
NukBusunmu: "KameHb HUKaK HE MOXKET MPOSBISATH COBEPUICHHO
OIIPIHaKOBOﬁ HAKJIOHHOCTU K BOCIIPpUATHIO HOBOI'0 JIBWXCHUA WU
YBEJIMUECHUIO CKOPOCTH, B TOM Cllydae, KOIZa OH YK€ JBHUXKETCS C
0O0JIBIIION CKOPOCTHIO MITM KOT/Ia OH JIBUKETCS MEJICHHO".

Mpb1 ke cTaHeM HaOJomaTh IOBEICHUE HEKOH BpallaroIieics
CBSI3KHM (3aMKHYTOW CHCTEMBI) BEIIECTBEHHBIX TEJ, NETCKTUPOBAHHOE
OT BJIMAHUA BBIHYKIACHHOI'O FJ'IO63IH)HOFO MOMCHTA HMITyJIbCa (OT-
JIETBHO OT HecyIllei). MOXHO B3SITh NPYXHUHY, TMPUKPENHTh K €€
KOHIIaM [IBa MAaCCHUBHBIX KOMIIAKTHBIX IlIapa, a 3aTeM, 3axBaTUB
OJIHO U3 ITHX TEN PYKOH, PACKPYTUTh 3TY KOHCTPYKLHUIO (CHCTEMY
BpAIAIONTUXCS TEJI) U PE3KO OTIYCTUTH €€ B CBOOOIHBIN MOJIET, Kak
MOoKa3aHo Ha puc. 1. Iig neransHOro aHajiu3a aHHOE ABMXKCHHE
MOJXKHO CHSATh, HAIIPUMEP, Ha KaMepy COTOBOTO Telie(hoHa.

Brr o0HApyX)UTE, 9TO, KaK TOJHKO KOHCTPYKITUS YHAET M3 BAIIUX
PYK B CBOOOJIHBIN MOJIET (COCTOSTHHE JICBUTUPOBAHUS, KOTJ]a y CBA3KH
HET HU TOYKH OIOPHI, HU TOYKH TOJ[BECa, UHAUE TOBOPSI — OTCYTCTBY-
€T TIOCTOSTHHAS BEIIECTBEHHAs CBS3b C 3eMJIEH), HATSHKEHHE Y TIPYIKH-
HBI HICUE3HET. DTO MOYKHO HE TOJBKO YBUACTH (CHATH Ha KaMepy), HO U
YCIBIMIATh 10 XapaKTePHOMY KJIANAIOIIEMy 3BYKY COJIM3HMBIIHMXCS BUT-
KOB MIPY>XHHBL. T0 €CTh KCIIEPUMEHT AOCTYIIEH JaXe [ CIEThIX —
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VHBAJIMJIOB TIEPBOM rpynnbl 1o 3peHuto. [IoHATHO, KOT]a HET Bapua-
MY MOMEHTA MMITYJIbCA, HET U MOMEHTA CHJIBL J[aXKe eCliu «OTKIIO-
YUTH» MPYXKUHY OT IIApOB, TO M TOTJAa BCE TPH dJIEMEHTA W3 HaIleH
CBSI3KH OyIyT JIETETh AAJBIIC HEPA3IydHO, HE pPa3JieTasiCh B KaKHe-
b0 «pa3HbIe CTOPOHBI. Hukakoro pazberanust HU IIapoB, HU TIPY-
JKWHBI, HI OT KaKOTo IeHTpa He HaOmomaeTcs. OHU Kak OBI «CKJiee-
HBD» TTOCTOSTHCTBOM MOMEHTa HMITYJIbca. Pe3ynbTaThl mpeICTaBIeHBI
B BuAeopoinke Ha FOtyGe https://youtu.be/ SEU tUgxpc

TeM, koro He yOeaMIT IPEABIIYITHN SKCIIGPUMEHT CO CBSI3KOU TEll
mo ["anmmero, mpemaraeTcsi BOCIIONB30BATHCS BPAIIAIOIIAMCS BEIPOM
BoJibl HproToHa, koTopoe TOT BHEC B cBou «Hawana...», mbITasch
000CHOBaTh a0CONIOTHOE JBWKEHHE. BOT €ro omnrcanue SKCIepuMeHTa
(«Haugama...», ctp. 34).

Eecan na 11mA80i BEpERES M0 IBECHTR
COCYA U, BPAIAA ero, 3akpYTHTE BEDERKY, TIOKA OHA Heé CTaRET CORCEM MeCTHOH,
BETEM MAnOTHNTS COCYH BOIOH W, YiP[EKAR CHEpPRA HMECTE © ROJON B MOKOE,
REEBANAMM gefcTRHEM fDFroff CHAM DPEBECTH cocYi BO BPALIEHNE B CTOPONY
PACK[ITANRAHENA BEPERKE, TO cOcyA BYier TpoloTsmaTh EpallaThta, NpRIeH 370
Bpamense Oy16T NoLIepRuBaThen 106TATOYHD 1000 DACKPYSHRAHEEM ReDEREN.
Creppa MoRePIBOCTE BOAL! Oy 1eT OCTABATRCH MADCKOH, KAK OBLIO 10 IBWKEHHA
COCYA. JaTeM COCYD €RIOW, MocTéNeEHO JefCTBYWINED H& BOLY, 3aCTARNT
B ¢ YYACTROPATL B CRoeM Bpawesmn. [lo Mepe Bo3pactanus Spaniemdd Hola
GVRET NOCTENEHHN OTCTYDATE OT CEPEIHAR COCYIA W EOIBLIMATLOR DO KPAIM o,
{IPHAEMAA BOAIYH €0PMY NOBEPXROCTR (A CaM 70 OPOfOBAT JEJaTh).

HyxHOo oTmate nomxHOoe BHHMaresnpHOCTM HprloTOHAa: Boza
BO3BBILIAETCS K KpasM TOJIBKO IIPU pOCTE YIJIOBOM CKOPOCTH
(Bo3pacTtaHuM BpaieHHs1). MBI k€ B HallleM JKCIIEPHUMEHTE Tepei-
IEM Ha COBPEMEHHYIO «3JIEMEHTHYIO 0a3y»: BMECTO BE€Apa HCIOJb-
3yeM IUIaCTUKOBYIO OyTBUIKY, HE CTaHEM HEKOHTPOJIMPYEMO Kpy-
TUTh HUTH, Kak Hproron m KaBenmaumi, a Bocmonb3yeMmcsi 3IEKTpo-
JPeNbI0 C PeryJmpyeMbiM (KOHTPOJIIMPYEMBIM) YHCIOM OOOpOTOB,
YTO M300paKeHO Ha puc. 2.

Coenaem B BepxHeil yacTh OyTHUIKM OOJBIIOE OTBEPCTUE IS
CBSI3U C aTMocdepol, a B HWKHEH 4acTH OYTBUIKA — HECKOJNBKO OT-
BEpPCTUIl ISl BBITEKaHUSI CTPYH BoXbl. Bbixogum Ha OankoH 9-ro
9Ta)ka, HAIOJHJIEM IIOATOTOBJICHHYI0 €MKOCTh IOAKPAIIEHHOH BO-
JIOW, pacCKpyuuBaeM EMKOCTh BOKPYT BEPTUKAIBHON OCH 10 BBICOKHX
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000pOTOB 3JIEKTPOAPEIBI0, OTMEYACM POCT HHTEHCHUBHOCTU CTPYH
WCTEYCHUS BOJIBI B TEMIIE MPUPOCTA YTIIOBOH CKOPOCTH M OTIIyCKaeM
pacKpy4eHHyI0 EMKOCTh B CBOOONHBIH MOJET BHU3 C  OalKoHA.
3/1ech, MPU KCIOJIB30BAaHUM JPEIH, JOCTATOYHO 4YTOOBI B MPOOKY
OBLT BHEJPEH CTEPIKEHb U3 XPYIIKOTO MaTepHaja — KauyHyJ JIPEIbio B
CTOPOHY, CTEp)KEHb IMepenoMuIcs, OyThUIKa yIIa B CBOOOHBINA TO-
nér. Kak Tonpko Bpamraromiasicss OyThUIKA YHAET B CBOOOIHBIN TO-
n€T, BBITCKAHUE CTPYH M3 OYTBUIKM Mpekpatutcs. HeT omopbl — HeT
JaBJICHUS, HET M3MEHEHUS MOMEHTAa HMITYJIbCa, TIOCKOJIBKY YTIIOBas
CKOpPOCTH OOIIbIIIE HE MEHSETCS, HET 1 MOMEHTa CHII. DTOT JKCIIEpH-
MEHT, Ha OOHYC, JIOKa3bIBa€T M OTCYTCTBHEC JCHCTBUS KaKUX-JINOO
HEHTPOOSKHBIX CHI Yy CBOOOMHO manaromieli Ha COJHIIE U paBHO-
MEpHO BpaImaromieicss BOKpyr cBoei ocm 3emiu. Bor eciam ObI, B
COOTBETCTBHH C TNEPBOOBITHBIMH CYCBEPUSMH, BPAINAIONIYIOCS 3eM-
JIIO JIEpXKaIM KUTHI, KaK Ha CBOEM HOCY JICPXKAT BPAIIAIONIUICT MU
nenbGUHB B akBamapke, TO 3PHEKT «IIeHTPOOEIKHON CHITBDY JIETKO
OBLIIO OBI OOHAPYKUTH.

4

¥
L

Puc. 2

[IpousBenénHbie OMBITHI JEMOHCTPUPYIOT TOJBKO TO, YTO MpPEI-
BapUTENFHO PACKPY4YECHHAs CHUCTEMa BEIIECTBEHHBIX Tel (CBS3KA),
OTTIpaBJIeHHAs B CBOOOIHBIN TOJIET, HE MMEET TCHACHIIMH K PaslETy
BXOJSIIKX B €€ COCTAaB TeNl B Pa3HbIC CTOPOHBI, U YTO JJIA STOTO HU-
KaKOW «CHJIBI IPUTSHKSHHUSD» HE HYKHO — TOCTaTOYHO ACHCTBUSA 3a-
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KOHA COXpaHEHHs YIJIOBOIO MOMEHTa. A 4TO NMPOU30HAET, €CIH IOo-
IBITAThCA BBITALUTH M3 BPALIAIOLIEHCS CBA3KM OJHO U3 Ten? Byner
JIM OKa3aHO CONPOTHBJICHUE STOW MOMBITKE U OYAET JIU TENO TAHYTh-
cs Haszaj, B CBA3KY? MojkeTe MpoBECTH KOHTPOIMPYEMBIN dKCIepH-
MEHT Ha ce0e, IPEACTaBiIsisA CBOE TEJNIO KaK HEKy CBs3Ky. s Ha-
yajia dKCIIEpUMEHTa HaJeHbT€ KOHBKM W BBIMAMTE HA JIEN, caemaiite
HECKOJIbKO B3MaxoB BBINPSAMIEHHBIMHM pyKaMH, 3allOMHUTE OUIyIIe-
HUE CTENeHM Harpy3ku Ha Bamu pyku. Jlamee, packpyTuTech Ha
KOHBKax C MPWKAaTBIMM K TYJOBHILY pyKaMH, a 3aTéM pPE3KO BBI-
OpockTe pyKH B CTOPOHBI, Kak MoKka3zaHo Ha puc. 3. KoHTponupyiite
CBOU OLIYIIEHUS B IPOLECCE IEPEMELICHUs PyK OT TYJOBHIIA BBEPX
Ha ypoBeHb Ijied. besomacHee ckameiika JKykoBckoro, Ho €€ HailTh
TpyJHEE, YEM KOHBKHU.

7 W 1
£
Lo
{i
w 01 ¥y

|

Puc. 3

B! monmyunre 4€TKOE OILYIIEHNUE CONPOTHBICHUS 3TOMY ABHIKE-
HUIO, TOX0KEee Ha ACHCTBUE MPUTHKEHUS PYK K TYJIOBHUILY. 3alIOMHHU-
T€ OLIYLICHHWE CTENEHH Harpy3KH Ha Ballld PYKH, OLIyLIEHHE, OYATO
Obl Ballll PYKHU IIPUBSA3aHbI PE3UHOBBIMU XKI'yTaMH K TysnoBuiLy. [loka
IIOMHHTE CBOM OILYILEHUS, BOOPYKHUTECH 3CNAaHAEPOM, COETHHEHHBIM
C MPY>XUHHBIMU BECAMH, PACTSIHUTE €0 JIO AOCTHKEHUS paHee IMOoiTy-
YEHHOTO OLIYIIEHUS, 10 IOKa3aHUsAM IPpHUOOpa OLEHUTE Ballly CIIO-
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COOHOCTB CO3/IaBaTh «CHUTY TATOTeHUs». Ho KOoHTponmpyiiTe ceds, He
MepeycepACTBYHTE, a TO em€ YTOAUTE B YEPHYIO IBIPY HEHAPOKOM, a
MHE MPEABSIBAT OOBHHEHHE. BrpoueM, 3TOT SKCIEPUMEHT HE CIUIII-
KOM yOE/IUTENCH, BCE-TAKU TYT YEJI0BEK HMEET TOUYKY OIOPHI.

Jlanee mpexncraBiieHa cepusi Ooiiee yOSTUTENBHBIX SKCTICPUMEH-
TOB, JIEMOHCTPHUPYIOIIUX CO3JIaHUE I'PAaBUTHUPYIOMIMX OOBEKTOB, KC-
MEPUMEHTOB, TPOBEAEHHBIX B HOPMAIBHBIX KIMMATHYECKUX YCIIO-
BHAX, Ha YCTAHOBKE, COOpPAaHHOW W3 MOAPYYHBIX CpeACTB. S MmoHM-
Maro, HE BCSIKUH YEIOBEK MOXXET KPYTHUThCS Ha KOHbKax 0e3 prcka
Juist )ku3HU. W Opocath TsKENbIE BpPAIIAIOIIMECs CBS3KU IPEIMETOB
¢ 9-ro sraxa (¥ BeIIIC) O€3 MPOBEICHUS OPTaHM3ANOHHBIX MEpO-
MPUSTUN, 00ECIIEYHBAIOIINX OE30IIaCHOCTh JIIOJCH W TPHUIIAPKOBAH-
HBIX Yy JIoMa aBTOMOOWJICH, Helb3s. Ha mpoBeneHue 3KCIEpUMEHTOB
HEO0OXOMMO TIOJIYYHTh MUCBMEHHOE COTJIaCHe BCEX JKMIIBIIOB JIOMa,
nosryuuTh pasperieane B MUC, nonwnmu, obm3apase. Ha BcE Bpems
MPOBEJICHUSI 3KCIICPUMEHTOB JIOJDKHO OBITh 00ECIEUEHO MPHUCYTCT-
BHE Opuraapl CKOpPOW MOMOINW, TOXXAPHBIX MAIWH, HApSAa ITOJIH-
WU, TPEJCTABUTENICH PAHOHHOW aJMUHHUCTPAIVH, BKIIIOYas MPOKY-
parypy. He 3abynpTe 0 mpecce. 30Ha IpoBeeHUsT SKCIIEPUMEHTA T10
BCEMY IEPUMETPY MOJDKHA OBITh OTOPOXKEHA IPemyNpekIaoNIIMH
3HakamMu «OCTOPOXKHO, TpaBUTAIMS», KPACHBIMU (DIaKKaMH, JTOJK-
HO OBITh BBHICTABJICHO OIICIUICHUE W3 aKTUBHUCTOB allbTEPHATUBHOM
Hayku. CyeTsl MHOTO, HO TakoBa JKCIepUMEHTaJdbHas HayKa, OHa
TpeOyeT >kepTB. DTO BaM HE IICM Ha KCH yMHOXaTh! BcmomuuTe
Puxmana, na w [amunero, He TUpHHSABIIEMY HEOOXOIUMBIX MeEp
6e3omacHoctr, CBsAtas MHKBHM3WIMS AOCTaBWIIa HEMAJIO HETPHIT-
HOCTEH, XOTS TaK M HE COXKIJa. A HaIM CICAYIONINE SKCIICPUMEHTBI
MPeIoaraloT NCIOIB30BaHME MPOIECCa TOPEHUSI.

Wrak, HauMHaeM onucaHue JaHHBIX 3KCIEPUMEHTOB. 3JIECh JKella-
TEJIEHO 3a0paThCs Ha OOJBINYIO BHICOTY, HAIPUMED Ha BBICOTY JIBAJIIIA-
TOro dTaxka. B ceryarplii MEIIOK, B KaKUX MPOAAETCs Ha PBIHKE Kap-
TOIKA, B KAYECTBE HAYMHKU TOMECTUTE TSDKEIBIC MIPEIMETHI U BCSIYC-
CKYI0 BETOIIlb, MPONMUTAHHYK TOPIOYEH XKHUAKOCTHIO. Jlanmee, Boopy-
JKUBIITUCH 3JICKTPOMIPENIBIO W KaMEpPOUW COTOBOTO TenedoHa, CleaynTe
CXeMe PKCIICpUMEHTA, TTOKa3aHHOW Ha puc. 4.
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4
Wﬂ =
Puc. 4

B no3umuu 1 Ha puc. 4 MOKa3aHO UCXOIHOE TTOJIOKEHHE MEIIKA C
HAa4YMHKOMU, IPONUTAHHON TOproYei )KUIKOCTBIO.

B mozunnu 2 oToOpak€H TOT K€ MEIIOK B MIPOIIECCE €T0 PacKpy-
YMBaHUS IO YacOBOW cTpenke apeibro. OOpaTHTe BHUMaHHUE, C POC-
TOM MOMEHTa UMIMyNbca (YBEIHYCHUE YTIIOBOW CKOPOCTU BpallleHHS
NP HAJTMYIWUW TOYKW OTIOPHI) COAEPKIMOE MEIIKa MPIKUMAETCs K €ro
BHYTPEHHEH MOBEPXHOCTH, PACTSTUBAET €TO.

B mosummm 3 mokasaHO OTAENeHHe PAacKpydeHHOTO MEIIKa OT
oropsl (TOYKH mojaBeca). Ilopsinok neficTBUil TYT TOT X&e, YTO U B DKC-
MIEPUMEHTE C IIIACTUKOBOM OyTHUIKOH, HO COJEPKIUMOE BPaIIaIOIIeTo-
csl MeIIKa Tepe] OTHPAaBKOW B CBOOOJHBIN MONET MOKUTAETCS, YTO
MOKa3aHO KPACHBIM I[BETOM.

B no3unmu 4 mokazaHo BpallaTeNbHOE IBUKEHHE COACPKUMO-
ro MeIIKa IOcje CrOpaHus caMoro cerdyaroro Memka. HabGmromaem
n (huKcupyeM Ha KaMmepy: MpeIMeThl U3 MEIKa BpaIlaloTcs W jaiee
CIEeIyIOT HEpa3IydHO, HE «pasleTaroTCs B pa3HBIE CTOPOHBD. Bcé
BEPHO, BEIb MOMEHT UMIIyJIbCa HE MEHSETCS, 1 MOMEHTa CHJI, Heo0-
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XOAMMOTO AJIs M3MEHEHHS MX OpOMT He Bo3HMKaeT. Ho eciam mbl B
MEMIOK MPeNBaPUTEIHHO TIOJOXKUM JIBa MPEAMETa, COETMHEHHBIX
NPYKUHKOW (OJMH M3 MPEIMETOB AOJDKCH OBITh 3HAYUTEIBHO Mac-
CHBHEE, a CXXaTue NMPYXHUHKU JOJDKHO OBITH 3a()UKCHPOBAHO TOpPIO-
Yell HHTHIO), TO TIOCJIE TEPETOpaHusl HUTH B TPYKWHKE MEHBIIAN
MpeaMeT BBICKOYHMT 3a Mpelesibl OOIIEro BpallalolIerocsi Maccuba,
CTaHEeT JBWUIaThCS KaK CIYTHHK 10 JJUIMITHYECKOHW OpOUTE BOKPYT
Hero. DTo SBJEHHE MOKa3aHO B MO3UIUHU 4 3eN€HBIM I1BeTOM. Ho MBI
emé He MoKa3aju COOCTBEHHO IPOSIBICHUE ACHCTBHS Hallel rpaBu-
Tauu. ITO IEMOHCTPUPYET CIECAYIOUIHIA IKCTIEPUMEHT.

B mosunuu 5 mokaszaHo, YTO €cli Cpely PacKpyUeHHBIX IpeamMe-
TOB TIOMECTHTh HETOPIOUYI0 00O0JIOUKY MIapa, COEOUHEHHYIO C 3aIlod-
HEHHBIM C)KaTbIM BO3AYXOM OaJJIOHYMKOM, TO IIOCIE TEepPErOpaHus
OJIOKMpOBKH KiaraHa OayioHunka o0oouka mmapa Hamyercs. OKpy-
Xarorie e€ mpeaMeThl He MPocTo 00nemnsT e€, a OyayT B HEE BIUBATH-
csl, CTpeMsICh BEPHYThCSI Ha OPOUTY, OMPEENEHHYI0 MX MOMEHTOM HM-
IyJIbca B MOMEHT, KOrJa 00oJlouKa Imapa He Oblla HamgyTa. A ecim
NPUMEHUTD arperar ¢ Mpy>KUHKOH W3 MPEeAbIIYLIEero SKCIIEPUMEHTa, TO,
TIPH OTPEeIEIEHHOM MTOA00pe YIPYTOCTH MPYKUHBI, PEAMET He OyaeT
JBUTATHCS YK€ HE IO JJUIMITHYECKON OpOHTe, a M0 OaUTMCTHIECKOM
TPACKTOPUH PYXHET Ha MOBEPXHOCTH HAAYTOr'O IIapa.

Tenepb, ¢ y4€TOM pe3yJlbTaTOB HAIMX SKCIEPUMEHTOB, pac-
CMOTPUM peaNH3alui0 KOHCTPYKTHBHOTO TOAXO0Ja K CO3JaHUIO SIB-
JICHUS TpaBUTAMK B OOJIBIIIOM MaciiTade, BIUIOTH [0 IIaHETapHOTO
ypoBHS. MeTox HaieTIeHHsI TeJI CBOMCTBOM TPaBUTAIIAN TIPOCT.

Bepém omHOpOHEII BelleCTBEHHBIH ap paguyca ¥ ¢ MOMEHTOM
WHEPIWH i, pa30rpeBaeM ero JI0 Mepexona B KUAKOE COCTOSHHUE, pac-
Kpy4YHBaeM Iap 0 NOJIyYeHHS UM MOMEHTa UMIYJIbca, paBHOrOo M, n
HajJyBaeM €ro Kak MbUIbHBIH Iy3bIph 10 pamuyca R. Ero momeHT
WHEPIWN BO3PACTET A0 3HadeHus I, yrioBas CKOpOCTh YMEHBIIIHTCS
N0 3HAYEHHs, COOTBETCTBYIOIIEIO COXPAaHEHHIO MOMEHTA MMITYJIbCa
M. «3amopo3uB» 00070YKy mapa A0 OTBEPICHHS, MBI TEM CaMbIM
3aKperM YacTHUIlBl BEIIeCTBAa Ha UY)KIIOW Il HUX opOuTe, Ha KOTO-
PYIO OHH «He TocTaBlieHb». Ho Beap Kakmas dacTuiia 000I0UYKH COo-
XpaHWIa MOMEHT KOJIMYECTBA JIBUKCHHS, IMOJYYCHHBIA MPU HCXOJ-
HOM packpyunBanuu! M36aBuThCS OT HETO HEBO3MOXHO. [loaTomy
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mobas JacTuua OOJBILOro IIapa, OTOPBaHHAS OT JIOOOW TOYKH €ro
MTOBEPXHOCTH (ITOJTyYMBIIast CBOOOY), OyIeT HampaBIATHCA B CTOPO-
Hy LeHTpa mapa (a Kyzaa ke emé?) cama co00il HHEPIHOHHO 10 Op-
oute, onpenenEHHON HATMYHBIM MOMEHTOM KOJHMYECTBA ABHKCHMS,
10 TaK Ha3bIBA€MOH OaNIMCTUYIECKON TPAaeKTOPHH. A peallbHO — IO
CIHpaii, €clii, pa3yMeercs, npeojojieeT 000I0uKy (T.e. O TOH ke
TPaeKTOpHUH, 10 KOTOPOI OHa oKa3anach B 000y0uKe Mmy3bIps). MimeH-
HO U3 «TF000¥» TOYKH, BKITIOYAS MOITOC.

Jliis moHMMaHus 3Toro (akTa clieJyeT OTMETHTh, HAIIPUMeEp, Y4TO
Bpamaromuiics GUrypucT, cBojis U pasBojs PyKH, MEHSET MOMCHT
WHEPINH Tela H, O1aroaapsi COXpaHSeHHI0O MOMEHTa KOJIMYECTBa  JBH-
JKCHHS, MEHSIET YTJIOBYIO CKOPOCTh
Bpamienusi. Ho He Tombko Toria,
KOTJa Pa3BOJAUT PYKH, HO W KOrza
npucemaer (A1 HAC ATO BAXKHO) H
BHINIPsIMIIsieTcsl. MI3MeHeHne MOMEH-
Ta MHEPLUMHU Tella U 3/1eCh IPUBOJUT
K HU3MEHEHHIO YIJIOBOH CKOpPOCTH
BpalleHusl. BaXHOCTh yKa3aHHOTO
00CTOSITENLCTBA CTOMT B TOM, 4YTO
OHO TIO3BOJISIET TIEPEHTH OT IIIOCKO-
ro (OIMHOMOJOOHOTO) TpaBUTH-
pytoiiero o0beKTa K 00bEKTy IIapo-
00pasHOMYy WM TOPONOJ00HOMY,
KaK Ha PUCYHKE.

Ha puc. 5 moka3aHo, KaKk ¥ HACKOJIBKO MOXET W3MEHHTH CIIOpT-
CMEH BEJIMYMHY CBOEr0 MOMEHTa MHEPLWH, MAHEBPUPYS TYJOBUIIEM
W KOHEYHOCTSIMHA. A M3MEHEHHE MOMEHTa WHEPIUH, IPH COXpaHe-
HUM 3HAYCHHS MOMEHTAa HMITyJbca, BEJET K COOTBETCTBYIOIIEMY
W3MEHEHUIO YTJIOBOH CKOPOCTH BpamleHusl. PHUCYHKM B3ATBHI U3
yueOHnka ¢usuku P.B. Ilomsa. «MexaHnka, akycTHKa W y4Y€HHE O
terore» (Tom 1, ctp. 104), u mox pucyHKaMu BBl OOHAPYKHATE OPH-
TMHAJbHBIE HOMEpa PUCYHKOB, HMCIOJb30BaHHbIE B yueOHuke. Jla-
jee, Ha pHUC. 5, MBI BUAMM, YTO YEJIOBEK, TOJHKO MO-pa3HOMY KOH-
HNEHTPUPYST YaCTU CBOETO Tella, MOXKET TOYTH Ha MOPSAJIO0K W3MEHHUThH
CBOM MOMEHT MHEPLIMH 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, MomeHutbl HHEpUUM ue-

JOBEKAQ B pasHbIX mnolowenuax. Crped-

KH foKa3bBaloT  Hanpasnenue  oceid
BPAIEHHA.

Puc. 5

A Ha CJICAyromeM JEMOHCTPUPYETCA NPUMCHCHNE BO3MOXKHOCTHU
Bapualyi MOMCHTA MHCPIUHU, ITPU COXPAaHCHUHU MOMCHTA UMITYJIbCA.

Mpusepoi. a) Ilpsieyn deaaem caavmo-mopmase. Crerka Haxlo-
HUBUIHCHL Brepel, NO OGoabimel YACTH C MOJHATHIMH PYKaMi, OH C00G-
waer cee spaitarTeasbHet UMnyasc. COOTBETCTRYIO-
uaa och OTMevewa Gemoli ToukoR Ha puc. 138, a.
3JT0 — 0Ch c HAuOOMLLUIUM  MOMEHTOM HHEDILHH.
Yraosam CKOPOCT, elle Mana. MomenTom nosie
npeiryH nopbupaer Teao B nonokenue 138, b.
V1 B »TOM nOJMOXEHMW OTMedenHad OCb OCTaercd
OCbI0 ¢ HauboabuLiM MOMEHTOM UHEDIIHH, HO CaM
3TOT MOMEHT pasa B Tpu yMedbwaercd. Cnenopa-
TEALHO, YIJAOBag CKOPOCTb MO 3aKONY COXpaHeHus
uMnyabca yrpansaerci. C atolt Goawmoft yraosobn
CKOPOCTBIO NPHIYH BHIMOJHAET ONHH, [iBA WA 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 . MOMEIITa H 1Cp-
npusemasercd. TeXHHKd NPLKKA XOPOILKX UAPKOBBIX HHH [P €aaLTO.
APTHCTOB C TOUKH 3pEHHA Cbl/lBHKl»l QUeHb NMOY4YHTEb~
Ha. Jlaa npbikka HeoGXofuMa npexie BCero cMenoCTsh. [Ipenkox — neno
neppoB. O HeoGX0AMMOM BpAWEHUM 3a00TUTCH ABTOMATUYECKY 3AKOH
COXpaHeHHsT BPalaTeNbHOrO HMMYJIbLCA.

a &
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[ToHSATHO, YTO CHSTH TpaBUTAIMOHHBIN 3()(EKT ¢ BemecTBa, B3s-
TOTO U3 BEIICCTBEHHOTO Tella 3eMJIM, MOXKHO TOJIBKO O0OpaTHOM mepe-
packpyTkoit Tena. Uto, cOOCTBEHHO, M JeiIaeT paKeTa, W3MEHSIOIIas
MOMEHT WMITyJIbCa CITyTHHKA, TEM CaMbIM IEPEBOJSAIIAS CIyTHUK C
MMOBEPXHOCTH BpaIAIONICHCs 3eMIIM Ha OpOUTY, KOTOpasl HE yIHUpacT-
cs B 3emutio. BemmectBo 3eMin y)ke HaJelleHO OTPOMHBIM MOMEHTOM
WMITYJIbCa, & «IIPOTHB JIOMa HEeT MpHuéMa, pa3Be TOJIBKO TOT YK€ JIOM.
Jlaxxe KONAyHBH, JETKO CHUMAIOIIME «BEHEI| Oe30pauusy 3aKiIuHa-
HUSMH, TYT TACYIOT, HE MOTYT CHATbH C BEIIECTBA 3eMIIH «BEHEI] yCT-
pemiieHns k 3emiie». Marusi He BcecwiibHa, BcecwiieH Toibko OH, co-
TBOPHBILIUH HaIlll TyCTOTENbIN 1apuk. Ho 3aTo y BemecTBa 3eMiid HET
HUKAaKNX OCHOBAaHWUH Ha yCTpPEeMJIEHHE, HANpPUMEp, K MOBEPXHOCTHU
Jlyapl. Ha 3T0 cTpemiieHne BemecTBO 3eMIIM HE 3alporpaMMHUPOBAHO
COOTBETCTBYIOIIMM BpaileHrueM. Brpodem, kak u y BemecTBa JIyHbI
Ha CTpeMJICHUE K MoBepxHOCTH 3emun. [Ipu TakoMm packiaje monéTsl
aMepuKaHileB Ha JIyHy BBITJBSIAAT TTOYTH peanbHo. /[a aro tam Jlyna?
VYiKe BelecTBO, MOCTABJICHHOTO Ha OpOUTY CITyTHHKA, CTPEMJICHHE K
3emite TepsieT 1Mo MyTH Ha opouTy. M 4TOOBI BEIIECTBY CITyTHHKA BEp-
HYTb CTpeMJICHUE K 3eMJie — BEPHYThCS Ha 3eMITI0 ¢ OPOUTHI — HYXKHO
COOTBETCTBEHHO YMEHBIINTh MOMEHT KOJIWYECTBA JBIDKEHUS, 3aTpa-
TUTH CTOJIBKO K€ roprouero. 'oBopute, moMoraeT TOpMOKEHUE aTMO-
chepoii? Ho Teria BICIUTCS CTOJBKO Xe, U YXKE HE B JI03aX paKe-
ThI, @ Ha KOPIIyCe CITyCKaeMOro amnmapara.

YcerpemieHue BemecTBa 3eMiIM K 3eMile JOKaJIBHO, OHO HUMEET
TJIaHEeTapPHBIN MacTad, HO, BO3MOXHO, He BbIlie 100 KIMIOMETPOB.

Jlumenne n3o0perareneil HaIeX I Ha CO3AaHNE JETAIOIINX Tape-
JIOK W3 BEIECTBA 3eMIIM KOMIIEHCHPYEM TOAaPKOM JPYTUM JIFOISIM —
CTOPOHHUKAM TEOPHH MOJION 3eMIIM M KOHCTPYKTOpPaM, PEUIaroIinM
mpo0JieMy CO3/IaHUsl UCKYCCTBCHHOH TpaBUTAIMHM BHYTPU KOCMHUYE-
ckux kopabmeii. Kopmyc kopabmnst momkeH mMeTh GopMy Imapa WIH
Topa U 00JagaTh CIOCOOHOCTRIO K pacTshKeHwio. [ co3maHus wc-
KYCCTBECHHOW TpaBUTAIlMM HYXHO HajyTh Iap (TOp) Kopiyca Ko-
pabns 0e3 M3HAYAILHOTO PAaCKPYyYMBAHHS, a 3aTe€M PACKPYTHTH €ro
BMECTE C KOCMOHAaBTaMH M «BBITYCTUTH Tap» IJII yMEHBIIEHHS pa-
nuyca mapa (topa). Temeps r000# (parMeHT BellecTBa, OTACIEH-
HBIi OT BHYTPEHHEHW MOBEPXHOCTH KOpaOJiisi, BKIIOYAs Tella KOCMO-
HaBTOB, Bceraa OyleT B COOTBETCTBHUU C HAIWYHBIM MOMEHTOM HM-
MyJIbCa CTPEMHTHCA HAPYXKy, 3a Mpeaeisl OOOJOYKH Inapa, CTpe-
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MUTBCSI MPUKATHCS K BHYTPEHHEH MOBEPXHOCTH IlIapa — MajaTh Ha
He€. B mpuHIMITE, KOHCTPYKIUS KOPaOIIsi MOKET ObITh HE HaTyBHOH,
a pa3aBMKHONU. Ho omeparuis CTBIKOBKH CTaHET TMPOOJIeMaTHIHOM.

B mepcrnekTuBe 3TOT croco0 MOXKHO MCIOIB30BaTh ISl HAJENe-
HUSl TpaBUTAIMEN TUIAHET, MPHUCIIOCOONCHHBIX K OOMTAHUIO B COOT-
BETCTBUHM C TeOpWel monoi 3eMin. A MMEHHO, IOCIIE BBITTOJTHEHUS
MOCTE0BATENbHOCTH ONEpaluid HaJlyBaHUs, pAaCKpyUYUBaHUL, CIlyBa-
HUSL — JIFOIM U BCE JBWKUMOE OyIyT YBEPEHHO IMEpPEeMEIIaThCs IO
BHYTpPEHHEHW MOBEPXHOCTH MOJOH IMaHeThl. D eKT ycTpeMieHne K
IIOBEPXHOCTH IIJIAHETHI HACIEAYETCS 4YePE3 BEIECTBO.

3mech y unTaTeneid MOKET BO3HUKHYTH BOIIPOC: & BEPHUT JIM aB-
TOp B KOCMOHaBTUKY? Wnu cunTtaer e€ CUMOTOMOM MHMPOBOTO 3aro-
Bopa? [TomHUTE QPUITEM «ATBIOTAHT €TI0 MPEBOCXOIUTEIHLCTBAY?

— ITan Aaapewnd, Ber mmmon? — Iloanmaere, [lets...  Hamerocs,
BBI MeHs norsud. [Tonpo6roctu B IIPUJIOXXEHNU 2.

[Ipumeuyanue. B pmanHOM pasgene aBTOpP HMCIOJIB30Bal IIPUHIAI
paszgenenns 3¢ ($HeKToB — I BEISABICHHUS MPUYNH yCTPEMIICHHS TeT K 3eMJIe,
u oObenuHeHus: dGQGEeKToB, — Ui OpraHu3alii NPOU3BOJILHOW TIPYIIIbI
BEILIECTBEHHBIX TEJI B  JIOKAJIN30BAHHYIO B CBOOOJHOM NPOCTPAaHCTBE
IPaBUTHPYIONIYIO0 accouuanyio. [IpoTekaHHI0 TPOLEcCOB B IPUPOIHBIX
cUCTeMaxX CBOWCTBEHHO CHAadaja BO3HHKHOBEHHE MMIYJIBCHOTO 3(pQeKTa ¢
BBIZICTICHUEM JYHEPIHH, 3aTeM, 4Yepe3 KOPOTKUH MPOMEKYTOK BPEMEHH H
HHOrZAa B JpyroM Mecrte, dpdekra ¢ morioueHueM dSHepruu. Ecim ux
pa3zenuTh, UCHONB3Ysd ACHHXPOHHOCTb Pa3iIM4YHBIX YpPOBHEH (u3nuecknx
IPOLIECCOB, TO MOXKHO IIepPEHANPaBHTh I[OTOK HPHUPOAHON AaKTHBHOCTH B
HY)XHOE pycio. DTa 3aJaya yCIEIIHO PELIacTCsl BHEIPCHUEM B CHCTEMY
areHToB-IIpeoOpa3oBaTeNeld  THCTEPE3MCHOr0  THIA,  PEeaM3YHONIUX
HaKOIIJICHHUC C HACBIIICHUCM. B TtemnoBeIX Hacocax OTY POJIb BBIMNOJJHACT
XJIAJAreHT, B PaJUONPUEMHBIX YCTPOMCTBaX — Iumnojb l'epua, B Haiiem
cilyyae — BapHallii MOMEHTa UMITYJIbCa.

B eBpomnelickoif TpaAULIUU MBIIIJICHUE CTPOUTCS HA JOTUKe ApPUCTOTe-
JIs1, 4TO-IIMOO0 TOJBKO CYLIECTBYET WIM He cymecTtByeT. Ho ecte u Tperbs
(dopma OBITHSA, MPENCTaBICHHAS B WHAUNHCKOW (QIIIOCOPHH KaK TO, YTO CY-
IIECTBYET MPH ONpPEIEICHHBIX 00CTOATEILCTBAX U HE CYLIECTBYET CaMo IO
cebe. s ee 0003HAYCHHSI HCHOIB3YIOT CIOBO Maiis. Hampumep: paccMoT-
puM Oenblil Kpyr Ha YepHOM (oHe. ['paHHIIa MEXTy HUMH HE IIPUHAIIICKUT
HU 4€pHOMY, HH OermoMy. OTa (hopMa CyIIECTBYET TOJIBKO IIPH COBMECTHOM
HaJIMYKUK OEJIOro M YepPHOTO IIBETa U HE CYNISCTBYET cama 1o cebe, obiamaeT
NPUPOJION Maiin, He HMeeT MaTepHalbHbIX pedepeHToB. U rpaBuraims
UMeeT NPHUPOJY Maiiu, onpenessieTcst JUIIb KOHTPACTOM 3HA4eHHH YIJIOBBIX
MOMEHTOB MaTepHaJIbHBIX TeJl, & HE PACCTOSHUEM U BEJIMYMHAMHU HX Macc.
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Experimentum crucis rpaButanuu

s mens docmamoyrnoe 0cCHo8aHUe He epumb 6
cywecmeosane 4e20-HuOyob, eci s He BUICY
ocHoganus gepums 6 smo. JIx. bepknu

Ota r1aBa Moria Obl OBITH TTEPBOI, HO HAIlA IIeTh COCTOUT HE B
KPUTHKE CYLIECTBYIOIIMX TEOPHH, BCE OHM HEJOCTOMHBI HAIIEro
BHUMAaHUS,a B TOMCKE UCTUHBL. Y HAac €CTb KOHLTIHS IPaBUTALIUH,
70 He€ cyuiecTBOBaIM Apyrue. Heo0Xoaumo cpaBHEHHE 3THUX THIIOTE3
1o raMOyprckomy cuéry, MetooM Experimentum crucis.

Korna nBe paznuuHble TUIOTE3bl KAXKYTCS COTVIACHBIMU C U3BECT-
HBIMHU (haKTaMH U BO3HHMKAET 3aTPyAHEHHE OTHOCUTEIIFHO TOT0, KOTO-
PYIO U3 HUX CIIEAyeT CUMTaTh UCTUHHOM, TO 3a/la4ya CBOIUTCA K TOMY,
9TOOBI OTHICKATh TaKOM (aKT, KOTOPHIA HaXOJWICS OBl B COTJIACHU C
OJHOHM TMIOTE30H M MpOoTHBOpeuny Obl Apyrod. Haxoxxnenne Takoro
¢axTa Ha3piBaeTcsa Experimentum crucis (pemrarommii 3KCiepuMeHT).

Hwxe npuBopsarcs HEKOTOpble (aKThl, KOTOPBIE HE TOJBKO IPO-
THBOpEYAT CYLIECTBYIOIIMM TEOpUAM (IHIIOTE3aM) IpaBUTALMU, HO U
HE HaXOJAT pa3yMHOIO OOBSICHEHUs B MX paMKax, IIPU 3TOM HJIEAIbHO
COTJIACYIOTCSl C Halllell MHEPIIMOHHOW KOHIENue rpapuranuu. boiee
TOro, (hakToB, IPOTHBOPEYAILMX HAIIEH KOHLEMLUHU I'PaBUTaLUM, W3-
JIO’KCHHOH B MPEIBITYITICH TJIaBe, BOOOIIIE HE CYIIIECTBYET.

Y 3emnu nem ounamuuecxon peaxyuu na JIyny

VY JlyHBI ecThb OHa 0COOEHHOCTH: OHA BCErAa MOBEPHYTA K HAM
OJIHOM W TOM K€ CTOPOHOM. DTOT (aKT AaBHO HE MAET MOKOS JIFOISIM
meITIUBOTO yMa. OH maxe pa3fenvi X Ha JIBa MOJISIPHBIX Jareps.

[IpencraButenu mepBoro Jiareps, pasienss MHeHHE O(UIHalb-
HOW HayKH, OTpaKEHHOE B y4yeOHUKaX, YBEPEHHO M3PEKAIOT, YTO STOT
3araJlouHblil hakT oOBsAcHseTcs mpocTo: JIyHa BOKpYr coOCTBEHHOMH
OCH BpalllaeTcsi ¢ IEpUOAOM, PaBHBIM TIEPHOAY €€ oOpalleHHsI BOKPYT
3emid, B pe3ynbTaTe HaMm BHJHA OJHA U Ta ke cropoHa JIyHer. Bos-
MO>KHO, HEKOTJa JIeJI0 OOCTOSIO MO-WHOMY, HO Kakas-TO HEepaBHO-
MEpHOCTh B PacCIIpe/IeIeHNH BelecTBa BHYTpH JIyHbI CHHXpOHHU3HUPO-
Baya ¢€ coOCTBEHHOE (CITMH-CIIMHOBOE) BpallleHue ¢ e€ oOpalieHneM
(ctmH-0pOUTATTEHEIM) BOKPYT 3EMITH.

[IpencraButenu BTOpOro jarepsi, B psAgax KOTOPOTO 3aMedeH
sHameHuTeid H. Tecna, HaxomsT HeMalo AOBOJOB AJSl OTPULAHUS
cOOCTBEHHOT'0 (CIIMH-CIIMHOBOTO) BpamieHus JIyHsl, To ecTh  Bpale-
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Hust JIyHBI BOKpYT ocH, mpoxofsied yepe3 e radaputel. OHH CUH-
TalT, YTO UMEHHO OTCYTCTBHE COOCTBEHHOTO BpamieHus JIyHbl obec-
nevynBaeT e€ oOpaméHHOCTh K HaM OJHOW W TOHM XK€ CTOPOHOW MpHU
oOpamenun JlyHsl Bokpyr 3emnn [5].

Ho B mnocnemHue roasl, BUAMMO, B pE3yJbTaTe IOBBILICHUS
YPOBHS M KadecTBa OOpa30BaHMs, MOSBWIACH TPEThsl TPYIIa MbIC-
JUTeNel ¢ 3amoJspHBIM MHEHHEM O JIYHHOM BpauieHnd. OHM crena-
JU mar OT YUCTO KMHEMAaTHYeCKHX CXeM JABIKEHHUS, K JAMHaAMUYe-
ckuM. MeIcib ux ¢opmynupyercsi Tak: He JlyHa BpalaeTcs BOKPYT
3emun, u He 3emuia Bokpyr JIyHbl, a 3emis u JlyHa B COOTBETCTBUU
¢ 3akoHamu Hetorona (nmm OTO DitHmTeiiHa) BpammaroTcs BOKPYT
o0I11ero LeHTpa Macc, IOJIOKEHHE KOTOporo, 3Has maccy JIyHbl u
3eMiH, JIETKO IOJCYMTAaTh — OH HAXOAUTCS TIE-TO HA PacCTOSHUU
4500 xm ot mentpa 3emmu. U 3ems, u JlyHa oOpamatoTcsi BOKpyT
ocH, MPOXOIAIIEH depe3 ATOT T.H. OAPHLEHTP CHHXPOHHO, C IEPHO-
moMm B 29 cyrtok. Ilpm stom 3emis emé Bpammaercss BOKPYT cOOCT-
BEHHON OCH, MPOXOAsIIel uepe3 €€ LEHTp, ¢ MepuoaoM B 24 yaca.
Bpone HHYero yAMBUTENBHOIO, BPAIAaThCSI MOXKHO BOKPYT HECKOJIb-
KHX OCEH OJHOBPEMEHHO, BE/b, COIVIACHO HAYYHBIM IPENCTaBJICHHU-
aM, Ta xe JlyHa u BOKpYr cOOCTBEHHOH OCH Bpaimaercsi, U BOKPYT
3emiu, 1 Bokpyr ComnHIa, H...

Opnako 3aliMEMCs aHaIM30M, MHA4YE TOBOPS, CACTAEM P YTOU-
HeHud. M3BecTHO, 3aTMeHus JIyHbl 3emiieid peiKd UMEHHO MOTOMY,
YTO TIOCKOCTH OpOUTHI oOpamieHus JIyHbl BOKpyr 3eMiIl HaKJIOHCHA
K IJIOCKOCTH OpOUTHI ABWKeHus: 3emnn Bokpyr ConmHila Ha 6°, H
9TO zeno mo3BojsieT Ham HaOmogate He 50, a 59% mnoBepxHOCTH
Jlynsr (iubpanmn). B maHHOM Xe ciydae MBI KOHCTaTUPYeM, YTO OCh
BpallleHus, MPOXOAsIias uepe3 OapHUIeHTp, TOJDKHA UMETh HAKJIOH
K TUTOCKOCTH SKJIMITHKHU B 6°. A 0Cb COOCTBEHHOTO BpalICHUS 3eMIIH
KaK pa3 MMEET HAKJIOH K IJIOCKOCTH SKIMNTUKU B 23°, 4TO SIBIISETCS
HNPUYMHON CE30HHBIX M3MEHEHUH Moropl. DTO MOKa3aHo Ha puc. 6.

OO6paTtuTe BHUMaHHAE, YTO, HECMOTPS Ha TO, YTO y 3eMJIH TYT He-
CKOJIBKO ocell Bpamenus, ConHie oaHO eanHCTBeHHOoe. W oHO, Kak
MBI MPHUBBIKIN ceOe ero MpeAcTaBisATh, UMEET OOBIKHOBEHHE BCXO-
JUTHh W 3aXOJIUTh, CyTKH CTaOWIBHBI, a MPOJOJDKUTEIBHOCTh JAHS U
HOYM B HAIllUX IIMPOTaxX B TEUEHHE rojla MEIJICHHO U3MEHsEeTC s, Ie-
TO 1-3 MUHYTHI 32 CYTKH B Ty WJIM UHYIO CTOPOHY B 3aBUCUMOCTHU OT
BpeMeHHU roJia. BCE B COOTBETCTBUM C KaJECHIAPEM.
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+  Dpnapian s8esma

Opbra Boxpyr

Ocs 6 rpax Obopor Coxaa

29 cymox

Orpiizera JTyses voxpyr Jezuaon

(rpbarra soxpyr Comara

S\l
Comaige

Ho ecmu 661 3emins, Bpamiasch BOKpYT CBOSH COOCTBEHHOW OCH,
enié Bpainaisach Obl U BOKPYT OCH, TPOXOSIIEH yepe3 OapuiieHTp 3eM-
ns-JIlyHa, To B TedeHue 29-CyTOYHOTO TEPHOJa MPUMEPHO Ha 4Yac B
CYTKH M3MEHSUIACH TPOJIOJDKUTEIFHOCTh CAMUX CYTOK, HE TOBOPS yiKe
0 TPOOJDKUTENIHHOCTH HOUH | JiHA. bojee Toro, n3-3a HakjioHa B 6° K
TUIOCKOCTH OKITUIITHKU OCH, MPOXOASIICH Yepe3 OapuIleHTp, B TeUCHHE
KaXIpIX 29 CyTOK MBI OBI MEpeXKHWBaIM Majylo, HO BeChbMa BII€YaT-
JISTFOLIYI0 CMEHY «BPEMEH I'0J1a», TOYHEE — BPEMEH JTYHHOTO MECSIIA.

Kpome Toro serko yOemuTbCs, YTO OChb CYTOYHOTO BpalllCHUS
3emuin Bcerya CTporo HarmpariieHa Ha [loispHyro 3Be3lly, U HUKAKHX
OTKJIOHEHHMI Ha 6” OT STOrO HANPABICHHUS 3a BpeMst 060poTa JIyHbI BO-
KpyT 3eMJIM HUKOTJ]a He HaOII0aI0Ch.

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

MOXHO JIONT0 TOKa3bIBaTh abCYpIHOCTh IMPEJCTABJICHUS, YTO
3emutst u JIyHa BpaimaroTcs BOKPYT CBOETr0o OapHIICHTpa, HO Tojarato,
Sapienti sat (yMHOMy JOCTaTOYHO), a JIOASM C 3allpOrpaMMHUPO-
BaHHOW MICUXHUKOHN JOKA3bIBATh YTO-THOO0 OECTIONE3HO.

Puc. 6
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Mei ke, MONb3ysCh KaleHIapEM-UUCICHHUKOM H TIPOTHO30M TI0-
ronbl Ha 29 mHEH, MOKEM YBEpEHHO CKa3aTh, YTO Y 3eMJIH HET JAUHA-
MUYecKol peakiuu Ha JIyHy, a cleIoBaTeNbHO, HET U CHIIBI TATOTE-
HUSl, U TPaBUTAIUS HE SBJISCTCS HE TOJIBKO BCEMUPHBIM (PEHOMEHOM,
HO BOOOIIE CaMOCTOSITEIIEHBIM (DU3HMUECKIM SIBJICHHCM.

Ho ecnm rpaButanuu HET, TO OYEMY TOTIa TeJla, BBHIMTYIICHHBIE
W3 PYK, YCTpeMIISIoTcs K 3emiie B HampasieHnu e€ neHtpa? Ckaxy B
IIYTKY, B KOTOPOH TOJILKO JIOJIS IITYTKH, — MO TpuBbIYKe. [logpoOHo-
CTH, KTO HE YWTaJl, YUTAITE B IEPBOH TJIaBe.

Ecmb au cnymuuku na 2eocmayuonapHoii opoume?

[Mouemy Hpr0TOH Tak yHopHO MPOABHTAET IEHTPOOSKHYIO CHITY?
Cwm. «Hauama...» ctp. 513.

cJe ¥ adpazor. Erm 661 oxoxo Jodis 00pamasoc: ACCHDILES IYE, Ho0000
ToMy Kak pkoao HDmrrepa m Carypea, To Bpesera WX eSpamesad (B3 ocmEO-
BATH BARCJCHDA) CAOANBAYA OE1 TARNETILIN BALONAM, OTEpETTnM  Aensepor,
T OOZTOMY IX NERTPOCTPEMETSFLELIE CHRI HR13H ORI o Hpesilemenen | obpar=e
IpoTOpPIROFAIRERT KEAIPATAM phecTodEmi. Ecm 6k DIHEEIMES RS orax Ay
Grze MATol B MOYTE YTO KACAISCL (p RODITAN PLICOMARTINT TOp, TO NeaTHo-
CTPRMITEILARE CAAA, KOTOPOD OHA FESPMARATACE OLI A CBoal opiaTe (coraacHE)
UpPEIRTTIMENY PACICTY), parAaIach 06 DpEdIHayTeILE CAXE TRAECTE Fa Rep-
mHES FFX Cop; EcHE §bi 7ToT COVTINYEX IMMETL Cr0 NOCTYTATEIAHUTD TEE-
IMETHS Mo OPORTE, TO BAXEICTARS (TCYTCTBEA 60 rpofeEsl ALY o7 EOTOPOHE
Of TPRADNHAET $CTABATLOT Ha rROBE oplure, oH 107 IBECTRACM Wpeamayie i
¢TR1 611 HaIATL B4 3eMile B UPETOM © TAHOIO ME CLOPOCTLIO, ¢ KAX0W BA Bep-
HIHHAX JTHE Op Hagaaor THHReALIE 1843,

Ho Benp ecnu «cnymuuuexy nagaer mo AeHCTBUEM CHITBI TATOTe-
HUSI, UMeSI HCXOJHO TOCTaTOYHYI0 OPOUTAIBHYIO CKOPOCTB, TO, C TIEp-
BOTO B3MJIAJa, OJHOM CHIIBI TSTOTEHHS Uil OpOUTAIBHOTO JIBUYKEHUS
BIIOJTHE JIOCTATOYHO!

3ageM eMmy moHamoOWiach emé Muduueckas «IeHTPOOSKHAS
cuna»?

Benp, cornacHo Teopun Tsarorenus: HeiotoHa, mpu opoutansHOM
newkeHnn «cmytHudex» asmkercs TOJIBKO mon meficTBuem cuis
TaroteHusi. Ha puc. 7 mpuBomuTCs Kiaccuyeckas cXeMa JBWKEHHUS
TeNa Mo KPyroBoi OopOMTE MoJ JACHCTBHEM CHIIbI TATOTeHHs. «CIyT-
HUYEK» MPOCTO TYMO U CBOOOAHO MaiaeT, KpoMe TOro, ¢ y4éTOM Ha-
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YaJIbHOW TaHTCHIIMAIbHOW CKOPOCTH, ammapar 0e3 IMOMOIU BCSKON
CWJIBI JIBW)KETCSI TIO WHEPLHH, HO 3Ty TPACKTOPHUIO MPSMOJIMHEHHOTO
PaBHOMEPHOTO JBMKCHHS HEMPEPHIBHO IEHCTBYIOMIAS CHJIA TATOTe-
HUsl, HalpaBJieHHas K TUIaHETe, UCKPUBISET, «CBOPAYUBACT» MPSMO-
JMHEHHOE BMKEHHUE TI0 MHEPLUH B 3JUTUIICOMIANIbHYIO opOuTy. BoT,
COOCTBEHHO, U BCE.

Hukaxoii neHTpoOeHOW CHITBI TYT He OOHapy>KHBaeTcs, 10CTa-
TOYHO OJJHOM LIEHTPOCTPEMHUTEIBHOM, TO €CTh CHIIBI TSroTeHus. Brpo-
yeM, ecian Hprorona 3abotuio coOironeHue ero 3-ro 3aKoHa, TO, II0-
KamyiicTa, MOXXHO Ha3BaTh TYT MEHTPOOEKHON CHIION Ty CHIY, C KO-
TOpPOM CIYTHHK MPUTATHBAET 3eMIIIO K ce0e, Kak Obl OTTSATHUBAET €€ OT
e€ ke LeHTpa, MO0 OHA MPHUIIOKEHA K 3emile, HO pe3yJbTaT AeHCTBUS
9TON CHIIBI OOHAPYKUTHh HEBO3MOKHO — 3€MJIS CIIMIIIKOM BEITHKA.

Buaumo HproToH BCE-Taku MOHMMAa YsS3BHMOCTh CBOEH KOHCT-
PYKIIMH, TIOHUMAJ, YTO CKOPOCTh WHEPIIMOHHA U Kpyromas opOuta
MpU JEHCTBUU MOCTOSHHOM cHiIbl HeBO3MOXkHa. [locMoTpute emé pas
Ha KJIACCHYECKYI0 CXEMY IBIDKEHHS Tela M0 KPyroBoW opobwre moj
JIECTBUEM CHJIBI TATOTEHUS, H300paXEHHYIO Ha TpodheHHOM pHcC. 7.

An [k‘bitingSatel]iteReqlﬁresaCenh'ipem Forve:
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Ha »1olf cxeme mnepemelieHue Tena MO HHEPUUH OTPaKEHO
TOJIBKO B HAIPaBIIEHWH KacaTeNbHOM K KPYroBOoM opOuTe (TaHTeH-
IUAIBHOE YCKOPEHUE PABHO HYJII0, MOJYJIb CKOPOCTH HE MEHSETCS)

Fot

i"ﬂ
m-c*a

Puc. 7
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Y TIOJIHOCTBI0 WTHOPUPYETCS HHEPIIMOHHOCTH IMEPEeMEIICHHUS Tela B
paananbHOM HANPAaBICHUU TOJ| JIEHCTBHEM «CWJIbI TIATOTCHUs». TO
€CTh B KaXJOW M3 MOKa3aHHBIX HA PUC. 7 MO3WULUM TEJIO HAaYUHAET
MEHSATh MOJYJh CKOPOCTH B paJiMaJbHOM HAIPaBICHHH Kak OBl C
HyJIs1, OyATO OBl B MPEIBIAYIICH MO3UIMU TeJO U He Obuto. [lo aHa-
JIOTUYHOM cXeMe (MTHOPHpPOBAaHWE WHEPIINH) IOKA3bIBAETCS, UTO
Axwntec He JOTOHHT Yepernaxy.

Ho u u3 xnaccuaeckoil Mexannku HeroToHa—DMiepa, U u3 oObI-
JEHHOM Ka)KIO0THEBHOW MPAKTHKHA HaM WU3BECTHO, YTO JUIST M3MECHEHUS
CKOPOCTH JIBIXKCHHsI MAacCHBHOTO Teyia OT Vo 0 Vi HYKHO mpwiio-
KUTh K HEMY cuily F, IefiCTBHE KOTOPOH BBI3HIBACT YCKOPCHHE d, BE-
nyiiee K JOCTHKEHUIO HICKOMOU 1ENH:

Vi=Vo+ at.

A 9TO HYXXHO CJIeJIaTh, YTOOBI U3MEHWIOCH YCKOPEeHHE? — CIIey-
€T W3MEHHUTH TPUIaraeéMylo CHJTy WM, KaK BapHaHT, IPEKPaTHTh e&
JerictBue. B mocnenHem ciiydae yCKOpeHHE MTHOBEHHO HMCUYe3HET. To
€CTb YCKOpeHue 0e3blHePUUOHHO, A UHEPYUOHHOCHIL NPOAGAAEM
cebsn coxpanenuem ckopocmu. OTMETUM, Ha JBIKEHUE Tela IIO
WHEPIUM €ro Macca He OKa3blBaeT HHUKAKOro BiHsAHUSA. Ecin Mbl
BHOBB MPWIOKHM K TEIIy CHIIY, TO OHa OyJIET YCKOPEHUEM a KOPPEK-
TUPOBATh yXKE 3HAYCHUE ¥ HATIPABICHUE CKOPOCTH:

Vi=Vo+ AV1, aue Vy.
ITocne n pa3 BKItOUEHUS CHITBI F CKOPOCTE OyAeT
V="V+n*AV,.

[Ipuparienus ckOpocTH OJiarofaps UHEPIHMOHHOCTH HaKaIUIMBa-
I0TCA — CKJIQJIBIBAIOTCS KaK BEKTOpa MO MPaBWITy MapajuieorpaMMa.
JTO 00CTOATEIIBCTBO MTOKA3aHO Ha pHUC. 8.

31ech, Kak 1 Ha pUC. 7, IOKa3aHO TeJIO, SKOObI OPUEHTHPOBAHHOE
HavYaJIbHBIMU TIapamMeTpamMu (PacCTOSIHUE JI0 LICHTpa 3eMJIM, Hadallb-
Hasi CKOPOCTh V) Ha NBIDKEHHE IO KPYroBOH OpOWTE BOKPYT 3EMIIH.
Puc. 8 mpencraBnger IBMKEHHE TOTO e Tella ¢ YIETOM HWHEPIMOH-
HOCTH CKOPOCTH, MPHOOPETACMOMN OT MOCTOSHHO JICHCTBYIOIIEH CHJIBI
TArOTEeHUs. BUAMM, 4TO TEJO CIIOJI3aeT ¢ KPYroBOUM OpOUTHI, (PakTH-
YEeCKH TNEePeXOIUT Ha JBWKEHHE MO0 CIHpalv, NPUOIMKAsICh K IeH-
TPAJILHOMY TPUTSATHBAIOIIEMY TEITY.
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Puc. 8

To ecTh ecni OBI Ha TEJNO MEHCTBUTEIHLHO HEMIPEPHIBHO JIEHCTBO-
BaJla B paJuaIbHOM HaIlpaBICHUH HEKas MPUTATUBAIOLIAs CUJa, UCXO-
ISIIast U3 OHOTO M TOTO K€ IIEHTpa, TO ero JBWKEeHHE, Oaroaaps Ha-
paIIMBaHUIO CKOPOCTH, BHITIISIIENO OB Tak, Kak MOKa3aHo Ha puc. 9.

Puc. 9

Oco3zHaBain au cBoro omnOKy Hetoron? Ilomarato, oco3HaBan. B
MUChMeE K apxuenuckony beHTim o numer cienyromniee: «Bparienus
IJIAHET HE MOTYT OBITh BBIBEJCHBI U3 TATOTCHHS, a TPEOYIOT BMEIIa-
TEIhCTBA BOXXECTBEHHOW PYKH, Na0bl COOOIIUTh WX IUTaHETaM. Tsi-
TOTEHHE MOTJIO OBl NMPUJIATh IUTAHETaM JABIKeHHWE BHH3, K CONHIYY,
60 TpsMoe, OO0 ¢ HEKOTOPBIM HAKIIOHOM, HO TIONICPEYHBIC JIBU-
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YKEHHUSI, TIOCPEICTBOM KOTOPBIX OHU OOpAIIaloTCs TI0 CBOUM OpOUTaM,
TpeOyer OoxecTBeHHOU pykm». Ho B cBomx «Hauwamax...» oH 3TO
00CTOSATENHCTBO TPSUET 32 CKa3KaMH O MUGPUIECKOHN IEHTPOOSKHOU
cune. Iloxoxke, ero BBeno B 3a0iyKACHHE Ype3MEPHOE NOBEpHUE K
COOCTBEHHOMY pa3yMy, a MHOTHX €r0 MOCJeIOBaTeNCH, — K 4yKOMY.
PeambHO ke cTpemiieHHE Tel K 3emiie OOYCIIOBJICHO Oa30BBIM
MIPUHIIATIOM JEUCTBUS OOBIYHON MEXaHUKH, JOTHCTUYECKH BBIBEPEH-
HbIM 3aKOHOM COXPAaHEHHS MOMEHTA KOJIWYEeCTBA IBHKEHUS.

MOMEHT KONMYecTBa IBIDKEHHUSI (MOMEHT HMITYJIbCa, YITIOBOH MO-
MEHT) — 3TO OJlHA M3 BKHEUIINX XapaKTePHUCTHK BCSKOM H30JHPO-
BaHHOW MeXaHW4ecKo# cucteMbl. Chita CHMIITOMATHYECKH TIPOSBIISIET
ce0st KaK SBICHHUE TOJBKO TOTIA, KOTJAAa M3MEHSeTCS WM YIJIoBasi
CKOPOCTH BpallleHUsl, KJIH MOMEHT UHEPIUH, TO eCTh KOI/a u3Me-
HsleTCsl YIJIOBOIi MOMEHT. YUTHTE, PH PACCMOTPEHWH BpaIlaTelb-
HOTO JBIKCHUS OMEPUPYIOT HE MACCOM, a MOMEHTOM HHepuuu. To
€CTh CHJIa MPOSBISET ceOs JMIIL TOTNA, KOT/Ia U3MEHSICTCS MOMEHT
HMMITYJIbCa, TIOCKOJIBKY MOMEHT CHIIBI — 3TO TIPOW3BOJIHAS 110 BPEMEHH OT
MOMEHTA UMITYJIbCa.

Henonumanue T.H. 3ekra «IEHTPOOCIKHONU CHIIBD) CBS3aHO C
TEM, 4TO Ha CaMOM JieJle «IEHTPOOEeKHAs CHJIa» ATO CHMITOMaTHYe-
CKOE TIPOSIBJICHHE MOMEHTa CHJIbI, KOTOPBHI BO3HHUKAET TOJBKO MPHU
M3MEHEHUN MOMEHTA MMITyJbca Tena. PaccMOTpuM BpallieHue Tpy3u-
Ka Ha BepéBke. Bo-mepBhIX, KOI/Ia BBl KPYTHTE TPY3HK, JIEpikKa €ro 3a
BEepEBOYKY, TO PYKOU JeNaeTe MBWKECHHS MOXOKHE Ha BpaIleHHe KO-
neHBana. Bo-BTOpBIX, €ClIU OTIYCTUTh TPY3UK, TO OH IOJICTUT HE IO
KacaTebHOM, a BBIMJIET Ha AJUTUITHYECKYIO OpOUTY, ONpeACIEHHYIO
HaJIMYHBIM MOMEHTOM HMITYJIbCa, — 3HAYEHHE KOTOPOTO OMpeAemsieT-
csl, B TOM YHMCIJI€ U CYHIECTBYIOIIMM €TI0 BpalleHHeM BOKPYT 3eMIIA U
BOKpYT cosiHIla. Ha 3T0i#1 opOuTe €ro MOMEHT UMITyJIbCa IO CTOJKHO-
BEHHS C 3eMJIEH HEe MEHSETCS, U HUKAKOH «IIEHTPOOSKHONW CHIIB 00-
HapyXUTb HEBO3MOXKHO. Korja ke BBI, TOCPEICTBOM BEpEBOYKH He-
MPEPHIBHO YBOJUTE TPY3UK C €r0 «ECTECTBEHHOU OpPOUTHI», TO U He-
MPEPHIBHO BapbUPyeTE€ €r0 MOMEHT MMITYJIbCA, MPOU3BOIUTE U OIIY-
ITaeTe MOMEHT CHJIBI, M Ha3bIBACTE €T0 «IIEHTPOOSKHOU CHIION.

OOBIYHO, TPE/IIONIAraeTCs, YTO HaXOXKJCHUE T'eOCTAIMOHAPHOTO
CIyTHUKA 3eMJIM Ha CUHXPOHHOW OpOUTE BHI3BAHO PABCHCTBOM JIBYX
PA3HOHANIPABICHHBIX CHJI — CHJIBI TSATOTCHHS, BBIMOJHSIONIEH pOIH
IIEHTPOCTPEMUTENHHON CHJIBI, M TICHTPOOEIKHOM CHUTHIL.
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Ho o0parum BHUMaHMe, BEIUYMHA [IEHTPOCTPEMUTEIHLHONW CHUITBI
n3MeHsiercs: oopatHo mponopionanbHo KBAJIPATY  paccrosHus
OT IIEHTpa 3eMJIH:

Fue= M*m/R’,

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

Fus = m*mzR.

W BOT TYT KpoeTcsi KOPEHHOE OTIMYHE KPY4YEeHHs TPy3HWKa Ha
BepEBKe (Pe3UHKE, MPYKUHKE) OT OPOUTANBHOTO JABMKEHUS CITyTHUKA
MOJT ICWCTBUEM CHJIBI TATOTEHHS. ECIU MBI MOMBITAGMCS YBEITUYUTH
LHEHTPOOEKHYIO CHITy — TOJIKHEM (AEPHEM) TPY3HUK, BpaILAIOIIUiics Ha
BepEBKe, B CTOPOHY OT LIEHTPA BpaIleHHs, TO 3a CUET YHPYTOCTH Be-
MIECTBEHHOHN CBs3M (BEPEBKHU, PE3WHKH, NPY>KHHKH), BO3PACTET IICH-
TPOCTpPEMHUTENbHAS CHJIa, M TPY3UK OTTSHETCS HazaJl, paBHOBECHE CHII
BOCCTaHOBHUTCS. A eclii MBI TIOMPOOyeM MpoienaTh aHAIOTHYHYIO
MPOLIEAYPY CO CIYTHHKOM, TO, TIOCKOJIBKY CHJIa TSATOTeHHUs (IEHTPO-
CTpEMUTENIbHAS CHJIa) — CHJIa HE yIpyras, TO OHA C POCTOM paiuyca
YMEHBIIIUTCS pa3 U HaBCerJa, a MEeHTPoOex Hasl, XOTh U HE TaK CHIIb-
HO, HO TOXK€ pa3 M HaBcerja yBenuuutcs. [Ipu Takom packiazae dwc-
0ajaHc CHJI HE TOJBKO HapyIIUTCS, HO OyAeT HempephlBHO BO3pac-
TaTh, ¥ CIIYTHUK JOJDKEH YJIETETh B IPOCTOPHI BeelieHHO.

Koncrarupyem: 160 MEHTPOOSKHOW CHIIBI MPH BPAIICHUN Tela
0e3 M3MEHEeHUs MOMEHTa HMITYJIbCca HEe BO3SHHUKAET, TM00 YCTOHYHNBOE
TMOJIO’KEHHUE CITyTHHKA Ha OPOUTE HEBO3MOXHO, M HX TaM HET.

Kozoa Benepa ynaoém na 3emnto?

B cootercTBun ¢ 3BT HeroToHa Bee TIaHETHI HEMPEPHIBHO T1a-
natoT Ha CoJtHIle, OCTaBasCh MPU 3TOM Ha CBOMX OpOUTax. AHAJIOTHY-
HO OOCTOHWT JIeNI0 M CO CIyTHHKaMHu TutaHeT. Ho Beap muianeTs! emE u
MPUTATHUBAIOTCS APYT K APYTY — UMEHHO Onarogaps 3ToMy OOCTOS-
TEJILCTBY SIKOOBI M ObLIIa OTKpHITA IITaHeTa HenTyH.

Ho pa3 miaHeTsl NpUTATHBAIOTCS APYT K APYry U MPH 3TOM HE
MajaroT APYT Ha Apyra, TO OHH JOJDKHBI HEMPEPBIBHO CONMMKATHCS
Ipyr ¢ apyrom. Jlerko BeBomuTcs gopmyna (mpoctoe auddepeHim-
aIbHOE ypaBHEHUE) JIs pacuéra BpEeMEHH, HEOOXOIUMOTO JJIs TOJI-
HOTO COMIKEHHS TMOJ| ACHCTBUEM TATOTEHHUS TNl OJMHAKOBOW MacChl
m, €CIA WCXOJHO OHHM HaXOIWINCh Ha PacCTOSHUH { APYT OT JIpyTa.
Bot sTa dpopmyna:
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ITockoyibKy MBI MPOU3BOAUM HE TOUHBIA pacué€T, a TOJBKO IMpPH-
ONMU3UTENBHYIO (C TOYHOCTHIO JI0 TOPSIIKa) OLECHKY BPEMEHH BO3-
MOKHOTO cOMkeHus 3eMiii 1 BeHeps! JpyT ¢ 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 BO3MOXHOE paccTosHue oT 3eMiu 0 BeHeps! (Bo
BpeMsI HWKHHUX COeIUHEHMIT) 38 MITH. kM. MaKCHMabHO BO3MOXKHOE
paccrostaue (BO BpeMsI BEpXHHUX COSTMHECHHH) — 261 MITH. KM.

Jlyis onleHku mpuMeM paccTosHue Mexny 3emicii u Benepoii B
100 MIH. KM, TO €CTh B 10" m.

['paBUTAIHOHHAS TOCTOSHHAs = 6.67300 x 107 v’ kr! ¢,

JI71st mpocToTHI mpuMeM eé paBHoi 6x107 v kr' ¢

[Moncrapnsiem 3TH ganHBIe B HOpMYITY:

£=(10") =103,

G*m = (6*¥10"") *(5%10**) = 3*10".

IIycTh YacTHOE OT JelMeHns cocTaBut gaxe 10" B Baury moms3y.
[Monmaras n/4 ~1, mocie M3BICUYCHUST KOPHSI HMEEM 10°. To ecth, Mo
HaIllUM OIleHKaM, OyIy4H IpeaoCTaBJIeHbI caMH cebe, Mo IeHCTBH-
€M B3aUMHOIO TATOTEHHS, 3emiii U BeHepa mpuayT B CONPHKOCHO-
BeHme Bcero rae-to depes 10° cexyna. A omme rox = 31536000 ce-
kyHz = 0.31536%10° cexynn, a 3HAUMT, ecJIM CHJIA TSATOTEHHS CY-
IEeCTBYET, TO Yy:Ke IJe-TO 4Yepe3 TPUALATH Tpu roga 3emuis
Benepa croaknyres! JlanHo, s1 oKpyTisiI, mycTh depe3 100 ser, HO
BCE paBHO YK€ CKOPO.

Ecnu Bl He BeputTe B AuQQepeHIUAIbHbIC YPaBHCHUS U HX
pElIeHns, MOXKETEe paccuuTaTh BpeMs cOMmKeHus 3emud U BeHepsr
B TIPEIIOJIOXKEHUH, YTO OHU CONIMKAIOTCS C OJHUM M TEM K€ yCKO-
peHneM, TeM yCKOpPEHHMEM, KOTOpOe y HUX ecTh Ha paccrosHuu 100
MUJUTMOHOB KHJIOMETpOB. [loirydaeTcss BCEro HECKOJIBKO THICSY JIET,
a He MIWIJIHMOHOB WJIM TEM Iade MUUTHApAoB. Tak, K CBEIEHUIO: JITH-
TEJIHHO AEUCTBYIOINIEE YCKOPEHNE MAJIbIM HE OBIBaET.
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Otmerum: npubnmxasch k Benepe, 3emis npubmnimkaercss U K
ComnHiy, 3Ha4uT, BOKpYr CoJHIIa OHA HA4YHET BPaLIaThCs 3HAYUTEIb-
HO OBICTpee, W MPOJIOIHKUTEIHHOCTh 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 »T0 06cTOsAITENTHLCTBO CyTH Aena He MeHseT. OHO pamyeT, mpu
TaKOM HeONaronpusTHOM packiane npudmmwkenue 3emnn Kk ConHIy
MpHUBENET K PE3KOMY MOBBIIICHUIO TEMIIEPATyphl HA TOBEPXHOCTH Ha-
el «xonproem» — Boime 200°C, 1 MBI HE TOXKUBEM 10 KaTacTpodu-
YEeCKOT0 yJapa, KOTOPHIH CMOTYT HAOJIOAaTh B TENECKOIMbI TOJBKO
onurapxu, ycresmue coexats Ha Mapc. [IpaBma, pamocts 3Ta 10-
BOJIbHa COMHHUTENbHAS.

Ho Bcé-taku s, Kak ONTUMHUCT U TYMaHHCT, BEPIO B CIaceHHE
MPOTPECCUBHOTO YEJIOBEYECTBA HE TOJBKO B CHIIy OTCYTCTBHS CHJIBI
MPUTSDKEHUS — Sl BUXKY M ApYyroi (OnaronpusTHBIA) BapHUaHT pa3BH-
THS COOBITHH.

A UMEHHO:

Bo-nepBrIX, B mpouecce cOmmkeHuss 3emian 1 BeHepwsl oHU He
CTOJIKHYTCSI, & IPOCTO OKAXKYTCS Ha OJHOU 00Iel opOuTe, COOTBET-
CTBYIOIIIEH OJJMHAKOBOM YIJIOBOM CKOpOCTH BpaieHus. [Ipuuém cto-
ATh Ha OpOUTE OHM OYAyT B poTHBO(da3e (B BEpXHEM COCAMHEHHUH I10
OTHOUICHUH JIPYT K APYTY, BCE BpeMs MO paszHbie CTOpOHBI OoT CoJH-
na). Cpenm perieHuil ypaBHEHUH HeOeCHONW MEXaHHWKH, ciiaBa bory,
€CTb U TaKoe, IPUIEM YCTOHUUBOE.

Bo-Bropeix, Haxomsch (BCE BpeMs) MO pa3HbIE CTOPOHBI OT
Connua, 3emnst 1 Benepa okaspiBaroTCs 3alIUIIEHHBIMA MM, Kak
9KpaHOM, OT B3aUMHOTO MPHUTSIKEHHS, TO €CTh CONMKAThCS OOJbIIe
HE OyIyT.

B-tpetpux, 'ocronbs Hac HE OCTaBUT, CHU3UT TEMIIEPaTypy
Comama 10 mpueMIeMoro KoMGOpPTHOTO 3HAYCHUS.

B-uetBépTHIX, BeHepa cTaHeT MPUTOIHON IJIT OOUTAHHS TI0 BCEM
napameTrpaM, Mbl HOJYYHM AOTOJHUTENBHOE >KU3HEHHOE MPOCTpaH-
CTBO. A onmrapxu, coexxasire Ha Mapc «c OMIETOM B OJTMH KOHEID,
OyayT TaMm BBIMHDATh, CTOpas OT 3aBUCTH. KOHEYHO, HaM MPEICTOUT
MPEOI0JIETh MHOTO TPYIHOCTEH, HO HYXHO MOTEPIETh, «BbI TaM AEp-
XKHUTECh», BCE KaK-TO oOpaszyercsi M oOpa3yMuTCs, U Bce OyIyT HO-
BOJIBHBI M CHACTIIMBBIL.
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B-niAThIX, B KOHEUHOM CUETE, HAa HEKYIO €IUHYI0 OopOuTy cobe-
pyTcs Bce TutaHeThl W actepouasl CONHEYHON CHCTEMBI, PaCIoIo-
KUBIIMCH Ha HEH, KaKk OyCHHBI Ha MPOBOJIOYHOM KoJjblle. KoHeuHo,
OHH pacroJiokaTcs Ha OpOUTE Tak, YTOOBI y J000H MIaHEThl MPUTSI-
KEHHE COCEJIeH clieBa U CIIpaBa KOMIICHCHPOBAIIU IPYT IPyTa.

W ciyamrest 3T0 HE B OTHANEHHOM, a B 0003puMOM Oy ryIiem, He
no3xe yeM uepes 500 met. Y Hac OyIaeT BO3MOKHOCTh CO3/IaHUS YETO-
TO BPOJE «MEKILIAHETHOM KaHaTHOM mHuM». COynercst meuta VBana
Edpemona o coznannu Bemukoro Konpa!

BOI’lPOCbl CKenmukam

st TeX 4ynTaTenei, KOTopele He OCWIIIIM CKa3aHHOE BBILIE W, He-
B3Upas Ha MpEJCTaBICHHBIE PE3YJIbTaThl KOHKPETHBIX AKCIEPUMEHTOB U
HaOMIOZICHNIA, COXPaHSIOT BEpy B HEBHSTHBIE cooOpakeHmss HproToHa,
TIpe/yIaraeTcsi ONBITaThCSl OTBETUTH Ha HECKOJIBKO BOTIPOCOB.

1. Kak gocTturaercssi mpo3payHOCTb 1O B3aWMOJCHCTBUIO (BHE-
BpeMeHHOCTh)? Y HpIoTOHa B3auMOIEHCTBHE ABYX TEN APYT C JAPY-
TOM HE 3aBHCHUT OT TOTO, B3aUMOJEUCTBYIOT OHHU HJIM HET C TPETbUM
TEJIOM. YKa3aHHOE CBOMCTBO «T'PaBUTALMOHHOIO» B3aUMOJCHCTBUS,
KaK HEJOCTIKUMBIN Wjeall, MOTYT OLIEHUTh CO3JaTely HH(popMauu-
OHHBIX cucTeM. Ha OBITOBOM ypOBHE 3TO BBITIISIANT KaK yHHUKaJTbHAs
CIOCOOHOCTh, HE TEPSATh HWHTCHCUBHOCTH BEACHUS OCMBICICHHOTO
pasroBopa ¢ coO0eceJHUKOM IPH OTKPBITHH MapajiieIbHOTO JUajora ¢
MHOKECTBOM JIPYTHIX JIHI. beckoHedHas MpPOWU3BOAMTEIHHOCTh TIO
00paboTKe 0€CKOHEYHO MHTEHCUBHOTO Tpaduka!

2. B rpaBUTallMOHHOM B3aMMOJEWCTBUM HET KBaHTAa MUHHMAaJlb-
HOTO JIEHCTBHS M caMa Macca He JAMCKpeTHa (Kak, HampuMmep, dJIeK-
TpUYECKH 3apsn), a aeiicTBUe ecTh. Jla M Macca — 3TO BCEro JIMIIb
OJTHO W3 CBOWCTB BemiecTBa. Ho cBoiicTBa He NEHCTBYIOT, UMH 00ma-
TAIOT T€, KOTOPBIC AEHCTBYIOT. UTO e (MM KTO | Kak) ACHCTByeT?

3. [pursoxkenne no HeloToHy ompenensercs BeIMYUHON MpOU3-
BEJICHUSI MacC, U €ro XapakTep He MeHsAeTcs ¢ paccrosnueM. Kak Ta-
KO€ BO3MOXKHO, €CITH «CTPOTO JIOKa3aHay» HEBO3MOXXHOCTH B3aWMO-
JEHCTBUS CO CKOPOCTHIO, OOJIBIIECH CKOPOCTH CBETA?

4. I[loyemMy rpaBUTaLlMOHHOE B3aHMMOJCHCTBHE HE 3aBHCUT OT OT-
HOCHTEIHHONW CKOPOCTH B3aWMOJCHUCTBYIOIIUX Tel (B TOM YHCIE OT
BpAaIIaTeIbHOTO IBWXEHHUS OJHOPOIHBIX C(HEPHUECKUX TENT BOKPYT
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CBOMX T€OMETPUYECKUX IICHTPOB)? 3aMeTUM eIlE, YTO «Teiay, JIBU-
KYIIUECS] B «CBOOOJHOM IPOCTPAHCTBE», HAXOMAATCA BO B3aMMHOUN
HEBECOMOCTH, TPAKTYIOLIEHCS KIIAaCCUYECKOW MEXaHUKOW KaK COCTOsI-
HUE Tella, Ha KOTOPOE HE JCHCTBYIOT HUKAKUE CHJIBL.

5. [ouemy B caMBIX COBPEMEHHBIX CIIPABOYHHKAX «TPaBHTAIU-
OHHAs KOHCTaHTa» JAETCs C TOYHOCTHIO BCETo N0 Tpex 3HakoB? OHa
He sABJsieTcs U (QyHIaMEHTATbHOW KOHCTAHTOM, TaK KaK HE BhIpaxka-
eTcs uepe3 npyrue (pyHmaaMeHTalbHbIe KOHCTaHTHL. [loxoxke, 4To mo-
cie KaBenanima HHKTO HE MPOBOAMI KaKHE-THOO 3KCIIEPUMEHTHI C
rpaBuTarueil. [la u nmposoami i ux Kasengumr?

6. Kak 00BsSCHUTH TapaHOPMAIBHBIE MATEMAaTUYECKHE CIIOCO0-
HOCTH MAaTepUaJbHBIX TOYCK? SIBICHHE «BCEMHPHOI'O TATOTCHUS
MIPEICTaBISIETCS. YHUBEPCYMOM «MamH HbIOTOHA», KOHCTPYKTHBHO
COCTOSIIIMX M3 MaTepHaNbHBIX (6eccTpyKTypHBIX) Touek. OHn pyHK-
IIMOHATILHO CIIOCOOHBI MIHOBEHHO OIEHUBATh MAacChl BCEX OCTAIbHBIX
MaTepHuaIbHBIX TOYCK BCeneHHOW U pacCTOSIHUS JI0 HUX U B COOTBET-
CTBHU C TIOJYYCHHBIMH JaHHBIMH BBIYMCIATH (MTHOBEHHO) 10 (hop-
myine HproToHa (¢ 0eCkOHEeYHO BBICOKOI TOYHOCTHIO) CBOE HOBOE TIO-
JIO)KEHUE B a0COJIOTHOM IMPOCTPAHCTBE U PEAIM30BLIBATH TY/Aa CBOC
nepeMenieHue. PemaioT TpaHCBBIYMCIUTENBHYIO 3amady. BoT 310
MamwHbl! J[agexko 10 HUX M3BECTHBIM M3 MAaT€MaTHKH a0CTPaKTHBIM
YHHBEpCAIbHBIM MamuHaMm Triopunra u [locra. Y mpu 3Tom y koro-
TO MOBOPAYHMBACTCS A3BIK TOBOPUTH O KOCHOCTH MaTepuu!

7. «3aKOH BCEMHUPHOTO TATOTCHHS» HAXOAUTCS B ONMPEACIEHHOMN
OIITO3UITUN KO BTOPOMY 3aKOHY TOTO ke HbIoTOHA, a MMEHHO: JIIO-
Oble cribl (KpOME CHJIBI TPAaBUTAIIMOHHOMN) COOOIIAIOT TEIy YCKOpe-
HUE, O0paTHO MPOMOPLIMOHATIHFHOE €ro Macce, a Chia TATOTEHHUS
MpuIa€T BCEM TellaM OJIHO M TO )K€ YCKOpEHHE HE3aBUCHUMO OT Mac-
cel. [Touemy u 3auem?

8. Emé Jlamurac mokasai, 94To €ClId 10 Mepe MepeMeIIeHNs KOC-
MHYECKOTO TeJla HOBbIE 3HAUECHHUS JICUCTBYIOMIEH HAa HETO CHIIBI TATO-
TEHUS YCTaHABIIMBAJIKCH OBl C 3alla3/bIBAHUEM BO BPEMEHH, TO OpOH-
Thl OBl DBOJIOIMOHMPOBaNK. Ho Takue SBONIONHMH OTCYTCTBYIOT, W
Jlamutac, McxoAs W3 WMEBIIMXCA Y HETO JAaHHBIX, CAENAN HIDKHIOK
OIICHKY CKOPOCTH TATOTEHUS: 3Ta HUKHSISI OIICHKA OKa3aiach OOJIbIe
CKOpOCTH CBeTa Ha Bocemb (!) mopsinkoB. B Te BpeMeHa 3TOT pe3yiib-
TaT HUKOTO He HampAar, 0o cam HpIOTOH momarai, 4To TSATOTEHHE
TEeHCTBYET BOOOIIIe O3 3ama3IbIBaHus BO BPEMEHH.
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9. ¥V Bcex Bpalarmmxcs TeN eCcTh onHa obmias uepra. [loj
JICHCTBHEM BHEIIHUX MOMEHTOB CHJI OCh BpAIAIOIIErocs Tela I0-
BOPaYMBAETCSI HE B TOW MJIOCKOCTH, B KOTOPOW OHa TMOBEPHYJIACh OB
0e3 BpallleHUs, a B TUIOCKOCTH, € TEPIICHAUKYIISPHON (TIperieccus).
Tax mouemy ecnu Ha Bpamarourytocs 3emito (JIyHy) neiictByer cu-
Jla TIPUTSDKEHUS, TO TUIaHETa HE IMOBOPAYMBAETCS B IUIOCKOCTH, e
(cwite) mepreHANKYISPHOMN?

10. IIprunHy OTMHAKOBOCTH YCKOPEHHUM y pa3HBIX [0 Macce Tel
B CBOOOJTHOM TAaJ€HUH MPUHATO OOBSCHATH MPOSBIECHHEM HHEPTHO-
CTH W TIPUHIIAIIOM 3KBUBAJIEHTHOCTH, — PABEHCTBOM T'PABUTAIMOHHOMN
u uHepnuoHHoit macc. Ho BcaenctBue 3-ro 3akoHa HeloToHa Tena
BOOOIIIE HE JIOJDKHBI MajaTh, BEIb MPOTHBOIOJIOKHBIC CHIIBI — WHEP-
LMY ¥ TPaBUTALIMU — PABHBIL, a Tena maaaroT. [Ipuaém mamaior ¢ ycko-
peHueM, HO 0e3 JedopMaliuy.

Haneroch, 4To uuTaTtenb, BOOPYXKEHHBINA HaIlel WHEPLUUOHHOMN
KOHIENIMEW TpaBUTALNH, JIETKO OTBETHJI Ha BCE MPENJIOKEHHBIE BO-
MPOCHL, — BOIIPOCHI, HA KOTOpPHIE B paMKax TEOpWHU TAroTeHus Hpio-
TOHa U TEOpUH, MOPOXKIEHHBIX €ro SIUTOHAMH, HABOJSAIIMX "TEHb
Ha TUICTEHb'", BHSTHBIX OTBETOB HAHTH HEBO3MOXKHO.

Bvi6oowvl. Hal aHanu3 nokasblBaeT, YTO TATOTEHUS HE CYILLECT-
BYET, TUIIOTE3a O MPUTSHKCHUU BEIICCTBEHHBIX TEJ HECOCTOSTEIIBHA.
3BT HeloToHa HE TOJNIBKO HE CBS3aH C (PU3NYECKOW PEeallbHOCTHIO, —
ATO BOOOIIEe He (PU3MUSCKHUA 3aKOH, a MaTeMaTHIECKOe H3IENHE, KO-
TOPOE HE SABIIAETCS TaXKe MOAEIBI0 PealbHON (DM3UIECKOM CYITHOCTH,
100 OHO HHMKAaK HE CBsA3aHO ¢ Heil. OUeBUAHO, YTO CaMbIM OOJHHBIM
BOOOpaKeHNEM 00J1a/1al0T MaTEMATHKH, a HE TIOJTHI U MIHCATEIH.

WNuepuroHHast KOHIENIHS TPABUTAIMH M COOTBETCTBYIOMIAS €
TUIOTE3a, MO3BOJISIFOT OCYIIECTBUTH KaTeropu3aluio ()eHOMEHa rpa-
BHUTAIUH IO/ TaKyl0 PYOPHKY OIBITa KaK WHEPIUS, CIC/IaTh OYSBU/I-
HOM 3aKOHHOCTh YJIEHCTBA TPAaBUTAIMK B 3TOH (yHIaMEHTaIHHON
kareropuu. [lo-uHOMY, SBJICHHE TpaBUTAIMU CYIIECTBYEeT HE Oyaro-
naps MU(QHUYECKOMY TATOTCHUIO, a Ojaromaps TakoMmy (yHAaaMeH-
TaJbHOMY AacCHeKTy pealbHOCTH Kak uHepiusa. Hamma koHmemums
CO3/IaHUSl «TPABUTAIIMOHHOTO 3¢ (eKTa» W IKCIEPUMEHTAIHHO yCTa-
HOBJICHHBIC (D)aKTOPHI €ro MPOSIBICHUS, CTaBAT KPECT Ha TEOpeTHYe-
CKMX CIIEKYJALIUSAX W WHCHHYAIHSIX «BCEMHUPHOTO TATOTeHUs». I 'pa-
BHUTAIUS] — HEYTO BPOAE «KOIPIUTHBHOI CHIIBD» B MarHeTU3Me, MMe-
€T HaBEJEHHYIO IPUPOJLY U XapaKTep NPOSBICHUS Mali.
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I'paBuTanus B CHHEpreTHYeCKOM mapaaurme
Mozym mazu, s mo2y. Mos MaHTpa

B Tpaguumsx ¢usuueckoi Hayku, BeAyllell cBO€ Hadaio co Bpe-
MEH [Nanunes 1 HeloToHa, CBOMCTBA MPHUIIUCHIBAIOTCA WHIUBUIYaJIb-
HOMY OOBEKTy, B CHHEPreTHKE — MPHUPOAHBIM aHcamOisiM, Tubo wc-
KYCCTBEHHO OPTaHM30BaHHBIM accouuanusM o0bekToB. To ecTs, 3a
pe3ynmbTaT paboThl, CIIOCOOHOCTH OBITH HANENEHHBIMA TEMH WIH
WHBIMH CBOWCTBAMH «OTBEUYAIOT» HE OTJENbHBIC DIIEMEHTHI OpPraHu3a-
OUH , a UX KOJUJIEKTMBHOE B3aHMOCOJEHCTHE, T.€. COINIACOBAHHOCTH,
CUHXPOHHU3AINH, KorepeHTHOCTH. OpraHu3anus BCeraa JOJHKHA OBITh
Kak-TO OCHOBaHa M obOocHOBaHa. U, mpexme Bcero, ocCHOBaHa, MO0
OHAa HE MOXET BO3HHKHYTH «cama co00ii», OHa JIOJKHA OBITH CHHTE-
3WpOBaHA, PEAYCTAHOBJICHHA, B €€ CO3/IaHNe JODKHBI OBITh MPHUBIIE-
YeHBI (aKKyMYJIHUPOBAHBI) 3HAUYHMTENbHBIE pecypchl. CHHTE3 OpraHm-
3allil — PECYpPCOEMKHH IMPOIlecC U OH BO3MOXKEH, €CIH CYIIECTBYET
(akTOp, KOTOPBI HTOXUT IMPOLECC CTAaHOBJICHHS OpraHU3aluH, H,
nanee, obOecriednBaeT €€ yCTOWYHBOE CYIECTBOBaHWE Oe3 BHEIIHEH
noanaepku. Hamnume storo ¢akropa 0OOBEKTHBHO OOYCIIOBJICHO
(hyHIIaMEHTALHBIM TIPOSBICHUEM IPUPOTHON AKTUBHOCTH.

®DakTop, KOTOPBI HMTOXWII CHHTE3, B CHIYy CBOCH (QyHmaMeH-
TaJHHOCTH HE MCYE3aeT IO 3aBEPIICHUIO CHHTE3a, a BBICTYMAeT Te-
nephb yke B KadecTBe (hakTopa, 00ecreyrBaloniero caMoCOXpaHeHNe
OpTraHu3alli, MEXaHW3Ma PEeNpeccCHpOBaHHsS OTKJIOHEHHH (M3MeHe-
HUH), BBI3BAaHHBIX MaJIbIMA BHYTPEHHHMH WA TPEIENBHO JOITYCTH-
MBIMU BHCUHIHMMHU BOZMYIICHHUAMH, YTO Ha A3BIKC MATCMAaTUKH HA3bI-
BaeTCs COXpPAaHECHHEM COOCTBEHHBIX 3HAYEHHUH CHCTEMBI. DPPEeKTHI
peakIuu MPOTHUBOASHCTBYSI OPraHN3allii Ha BHEIIHUE BO3JEHCTBHS —
9TO BHYTPUCHCTEMHBIN 3(deKT pernpeccur HaBS3BIBACMBIX HU3MEHE-
HUH, TPaBUTAIUS U €CTh TAKOW BHYTPUCUCTEMHBIN 3(PPEKT, CUMIITO-
MaTHYECKH MPOSBIISIOMINANCSA B (OpMEe MOMEHTa CHIIBI, HAIIPaBJIEHHO-
ro Ha COXpaHeHHe COOCTBEHHBIX 3HAYEHHH MOMEHTAa MMITYJIbCa, HEH-
TpaJIM3aIMI0 CXOa AIEMEHTa ¢ UCXOMHOH (COOCTBEHHOM) OPOUTHL.

JeiictBue 3TOrO (hakTOpa HANIOMUHACT JCHCTBHE «HEBUIUMOMN
pykn» Apmama CMmuTa, ycTaHaBIMBAIOIIEH paBHOBECHE CIpoca W
npeuioKeHus Ha peiHKe. [Ipupoaa sToro dakropa Bcerjga npuBsizaHa
C KaKUM-THOO TPUPOIHBIM MEXaHH3MOM, THIA IAMSATH, WHEPIUH,
rucrepesuca. B ¢usnke ectb mpaBmiia «0ypaBUHKa» U «JIEBOU PYKN»,
MBI K€ BBOJIUM TyJIa eI U «HEBUIUMYIO PyKy» Amama CmuTa.
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MexaHu3M JeMCTBUS 3TOTO (PaKTOpa UMEET KOPPEIISIIUIO C ITOHS-
THEM M3 KJIACCHUYECKOTO CHCTEMHOTO aHAlM3a — «TEJICOJOTHICCKUE
MEXaHHM3MBI», — XapaKTEPU3YIOLIUM MaTepHAIbHBIA MEXaHU3M Yepe3
WCIIONIb30BAHUE TIOHSATHUS «IMKIIMYECKas MPUYUHHOCTH», HAOIOIac-
MOTO B CHCTEME, TJI¢ HOBbIC (hOPMBI TIOBEICHHS ITOCPEIACTBOM «00-
paTHOW CBSI3M» HAXOJIATCS TOJ BIUSHHUEM NpexHUX Gopm. DieMeH-
TapHasi KHOEpHETHYECKAsT MBICITb, YJap TOTOpa YIPaBISETCS MPEIbI-
nymeit 3aceukoir. CaMoopraHu3anys T0JDKHO OBITh OpraHN30BaHa.

IIposiBiIeHUST TpaBUTAMK — BHYTPUCUCTEMHBIA 3(PdeKkT, nMero-
IIUI MPOSIBJICHUE TOJBKO B MpeJeiax ONpeeIéHHbIM 00pa3oM opra-
HU30BaHHOW acCOIMANNU (arperamnny) BEemIeCTBEHHBIX 00pa3oBaHUIL.
U, pazymeercs, 310 3P ekt HE UMEET «BCEMHPHOTO» CTaTyca.

[TocMoTpuTe Ha PUCYHOK, BEUIECTBEHHOTO TeJa, MCXOHO 3aKpy-
YEeHHOTO HEKUM 00pa3oM OTHOCHTENHHO IHEHTpaibHON TOouku. Co-
XPAaHHT JIX TEJIO XapaKTep ABMKCHHS — MO OKPY)>KHOCTH BOKPYT IICH-
Tpa — nepeis 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 BEIECTBEH-
HOe BeKkTopHOe moste. [loie, mpemcraBisieMoe TpaueHTOM
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nJin, B CUCTEMEC TIOJIAPHBIX KoopauHaT

gradv =Vv = L r
dr
351ech MbI UMEEM JICNO C TIPOSIBIICHUEM TUC-
_ TEPE3UCHOTO TMOBEJCHUS, KOTJa U3MEHCHUE
COCTOSIHMSI CHCTEMBI 3aBUCHT HE CTONILKO OT TEKYIIEro COCTOSHUS, a
OoJIBIIIe OT MPEABITYIIETO U MPEeT MPEIbIYIIETO.

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

£r
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MeTtadu3uka rpaBuTalinu
Memaguzuxa — 3mo HeobbIYAHO YNOPHOE CINpeMAeHUe
Mblcaumsb sichbim 0opazom. Buibsam Jxemc
Oouwue npeocmasienus o memaguszuke

ABTOp HE SIBJISIETCS AUIUIOMHPOBAHHBIM METa(pHU3UKOM, H YpO-
BEHb COJICpKaHUsI JTAaHHOW IJ1aBbI — MIOOUTENbCKUN ypoBeHb. Ho kak-
TO HY)XHO HA4MHATb, MOCKOJIBKY CTpax Mepes COOCTBEHHBIM MPOSIB-
JICHHEM — JTO MPUYMHA Hallel MacCMBHOCTU. B MpeapIIynux riaBax
MOKa3aHo, YTO B COBPEMEHHBIX YCIOBUSIX UCTHHY NPUXOIUTCS C OT-
POMHBIM TPY/ZIOM BBIKAIBIBATH W3-TIOJ TOp NpEIHAMEPEHHOW ¥ He-
IpeaHaMEPEeHHON JDKHM, oOMaHa W camooOMaHa. Kpome Toro, wem
CTapIlle Mbl CTAHOBUMCS, TEM OOJIbLIEC TEpsieM MYAPOCTh U Ipuobdpe-
TaeM TO, YTO Ha3bIBA€TCA YM. A 3TOT yM OOHUTCS OBITh OCMESIHHEIM,
BBIMJIZIETH TIyMo, ciabo win Hesneno. OH BBITECHSET HAlly BO3MOXK-
HOCTh TOJB30BaThCS NPAaBOM Ha COOCTBEHHOE co3HaHHME. MBI ke,
MOJIB3YACH MPAaBOM Ha COOCTBEHHOE CO3HAHME, MPUCTYIAaeM K MeTa-
(U3NIECKUM HCKAHUSIM.

C npeBHUX BpeMEH NPUHATO CUMTATh, YTO MeTa(u3MKa yKa3bIBa-
€T Ha W3yYEHHE TOTO, YTO JIKHT 3a mpefenamMu (QU3UUECKUX SsBIIC-
HUH, B OCHOBaHNH HX. CaMo (u3udecKoe SIBICHUE — 3TO BCETO JINIIb
nei3ax (anamadr, Maks), CAMOTOMATHYECKOE TIPOSIBIICHHUE MPOLIeC-
COB, YTO MAYT 3a npeaenamu (pusudeckoro sinenus. Hanpumep, Boi-
HBl — 3TO CHMITOMAaTHYECKOE IIPOSIBIIEHHE KOJIEOaHUI B BEILECTBE,
BoJIHBI — aHamadr. Konebanus xe, HaXoAIIUECs 3a PEACTIOM Ha-
HIMX BOCIIPUSATHH, — 3TO €TUHOOOPA3HO IeHCTBYIOIIEe BEIIECTBO, (PH-
3WYECKHUH MPOIIeCcC, a BOJIHBI — He (pru3nueckuil 00bEKT, a Pe3yibTar,
MPOU3BENEHHBII CTATUCTUYECKONW MHIYKLIMEH CO3HAHUS COBOKYITHO-
cti "momoOHBIX" KoneOaHmid. PacmpocTpaneHne kojeOaHuii HE CBA-
3aHO C IIEPEHOCOM BEILIECTBA, OHO CBS3aHO C TpaHCILLMEN BO30YX-
JeHusl (MMIynbca), B popMe TepeIBIKEHUS pa3pshKeHUs], MyCTOTHI.
"[TycToty" mepememiars mpoiie, 4eM '"TycToTy", a mpupoja JIOOUT
MIPOCTOTY U OOUTCS MyCTOTHl. MaremMaTuka e HalelneHa Ha OObEKThI
TMaHImadTHOTO THIIA, 2 HE HAa (U3WYECKHe MPOIECChl, MAaTEeMaTHKH
— 3T0 Kak Obl nanmmadTHBIE au3aiiHepbl. B 3TOM mpuumMHa
CHUMIITOMaTHYECKOI'0 XapakTepa (HU3UKO-MAaTEeMaTHYeCKUX Hay4HBIX
TeopHil. DKOHOMHMSI MBITIUICHHS 110 Maxy.

YroObl HE MOIYYUTh OOBUHEHMS B TOJIOCIOBHOCTH, JIBa IIpUMEpa
na"adTHOTO HAYYHOTO MTOIX0/a.
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KBaHTOBas MexaHHKa SBISETCS TOIMBITKOW CHCTEMATH3AIUU DKC-
MEPUMEHTAIBHBIX JAaHHBIX [0 CIIEKTpaM, M TaKWE HHCTPYMEHTHI
peanr3anuy MOMBITKY, KaK MOJIEITH aTOMa, MaTPUYHAs MM BOJTHOBAs
MEXaHHKa, — OCHOBaHbI Ha KOMOMHAIIMOHHOM TmpuHIMIE PuTia,
ycraHoBuBiiero (1908), 4ro YacTOThl M3NTyYeHHS MOAYUHSIIOTCS
OTIpE/IETICHHBIM PAa3HOCTHBIM OTHOIIEHHUSM. A TaKHe MOJIOKEHUS KaK
MOHATHE CNHHA, NpuHIWN 3anpera llaynm, marseron bopa u T.1.,
BBOJWJIUCH BIOCJCICTBUU TOJIBKO IS TOTO, YTOOBI HAOIIIO/IacMbIe
YacTOTHl TMOMYUHSIIUCH KOMOWHAIIMOHHOMY TPUHIUIY. OTO €CTh
OTKpBITas TEOpPHS B TOM CMBICIE, YTO BO3HUKAIOIINE B HEH
HEaJICKBaTHOCTH PEAbHOCTH YCTPAHSIOTCS JOOABIICHUEM B
FaMWJIBTOHUAH MOOXOMSIINX OIEPATOPOB WM JIEMEHTOB. Takoit
K€ TIOATOHKOW COBEPIIEHCTBOBAIHM TEOIEHTPUYECKYI0 CHCTEMY
(MaTeMaTH4ecKyl0 TEOPHIO), BBOZS HOBBIE ITOJIOKEHHUS: BBOIMIN
SIUIMKIIBI, TIOTOM SIHUIUKIBI OT 3MULIUKIOB, ITUGGEPEHTH U T.1I.
leonenTpuieckast cucreMa, Kak KBaHTOBas MEXaHWKA, OTHOCSTCS K
KJIACCY METOJUYECKUX CHCTEM — TEXHOJOTHYECKHX 3HAHWH, KOTOPHIE
HaIleJICHBl HE Ha T[OHMMAHUE PEANbHOCTH, a HA WX IMPUMCHEHUE
MHOKECTBOM OOBIYHBIX JIFOJICH B OOBIICHHON IPaKTHKE.

I'enesuc u ¢usznyeckas CyTh MPOIECCOB, JEKAITNX B OCHOBAaHUH
SIBJICHUH (CYITHOCTH JIaHmmadTa CIIeKTPOB | JIaHamadTa CIeI0B CBe-
THJI Ha HEOOCBOJIE) TEOPETUKOB HE MHTEpEeCcOBaTH. MaTeMaTHIeCKHMit
uneanusM [lTonemest MpooIKaeT XKUTh B yMaX COBPEMEHHBIX y4e-
HBIX, W, 110 MHEHHWIO JlaHmay, TpeacTaBiisieT MarrucTpalbHBINA MyTh
«TOCTIDKEHUS] TOTO, YTO M MPEACTaBUTh HEBO3MOXKHO». MBI Xe, TO-
HUMas SIBIIGHUS TPUPOABI JUIIb KaK IPOSBICHHE TOW BHYTPEHHEH
CYITHOCTH, KOTOpas JICKUT 10 Ty CTOPOHY SIBJICHHI TPUPOJIbI, ITOTIBI-
TaeMcsl IPHOIM3UTHCS K TOHUMAHUIO CYIIHOCTH, 000JI0YKON KOTOPOi
CITy’)KaT SIBJICHHS MTPUPOJIBL.

Crnenyst MakcuMe KUTaWCKUX MYJperoB: «3HaTh — MOHUMAaTh—
yMETb», U (POpPMYyJie «CO3HaHHME — 3TO CO3JAHHE», MBI PACIIUPUM
chepy mpumeHeHuss metadusuku. Hama metadusuka ITODKHA CTaTh
WHCTPYMEHTOM CO3[aHH HOBBIX ()M3WK W HAAETCHUS UMHU U 3BE3N U
ceOst, a B Ommkailmield MEPCIeKTUBE — CPEICTBOM MOJCPHU3AIUN
¢u3uKky Hame#d muaHeThl W Hac. Hayka, cOpueHTHpOBaHHAas Ha
KOJMYECTBEHHYIO MaTEeMaTHKY, a HE Ha MeTapU3nUKy — 3TO HE HAaIl,

a TYNUKOBEIA myTh. Haia Metadusnka — 3To cpencTBo u miathopma
mepexojia OT pa3pylIAoNIMX NPUPOJY  TEXHOJIOTHUH K MPHUPO-
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JIOTIOIO0HON Maruu, K KOHTPOJUPYEMOW TpaHC(OpMaluu peabHO-
cti. be3 3Toro mepexoza CMBICT CYIIECTBOBAHHS YeIOBEUECTBA JIHU-
maeTcs BCSAYECKOW PasyMHOW Ienu. A Marusi HeM3MEepUMO CHIIbHEe
JOOBIX TIOCTPOCHNN MHTEIUIEKTA.

OTtMeTnM, TOTOBOM TPUTOAHOW IS peayi3alliil HalTuX Ieiei
MeTahu3UKHA HeT. JTa HayKa MHOTO CTOJIETHI MOJaBIsIach, U MPUAET-
Csl IOJIXOMSIYI0 MeTapu3nuKy CO3/1aBaTh B ONCPATUBHOM MOPSIKE IO
xoay nena. Meradu3uka Bceryia KOHCTPYKTUBHA, U B JH000W Metadu-
3WKE, B TOM YHCJIC M HAIlleH, TPaHMIlbl €€ MPUMEHUMOCTH 3aJ1aloTCs
BO3MOKHOCTAMH €€ KOHCTpykTopa. Ham monamoOutcs Meraduznue-
CKUI KOHCTPYKTOp (MeTadmsmyeckuii «Jlero») Kak HEKOTOpBIA mpe-
JeTbHO MWHUMU3UPOBAHHBIA (ONTUMANIBHBINA) HA0Op Oa3HCHBIX HJie-
MeHTOB. B mzeane aneMeHThl (KOHCTPYKTHI) JOJKHBI OBITH OJJHOTHII-
HBIMH, (pyHIaMEHTAIFHBIMH B TOIOJOTHYECKOM acleKTe, 00Jagaro-
ITUMHU CIIOCOOHOCTBIO K arperupoBaHuI0 (COOpKe, CKIIEHKe) B TUHAMU-
YeCKHe CaMOCTaOIITHU3UPYIOMNECS KOHCTPYKITUN (arperatsbl) CIOMXKHOM
KoHpurypammy. Hukakoro pasHooOpasusi, BCE TOJNBKO THIOBOE. bosee
TOTO, arperatrbl, 0Opa30BaHHBIC «CKICHKOW» KOHCTPYKTOB, ITOJDKHBI
OBITh JIOTUCTUYECKH COCTOSITENBHBIMHE, SKOJIOTHYHBIMH, TO €CTh (PyHK-
[MOHUPOBATh 0e3 Kakux-mmoo 3arpar. CBoeobOpazHas cTenc-
TEXHOJIOTHS BTOPOTO TIOPSKA, ITOCKOJIBKY TEXHOJIOTHUS IPUPOJIBI B HEH
CaMOli SIBHO HE TIPOSIBIISETCSL.

CoOpaHHBII XK€ M3 KOHCTPYKLMH HAIIero KOHCTPYKTOpa TJ0-
OaNbHBIA O0BEKT — YHHBEPCYM, TEM CaMbIM HAJICJIEHHBINM COOCTBEHHOU
YHHUKQJILHOW (DU3HMKOM, JTOJDKCH CYIIECTBOBAaTh B PEKUME CaMOCTaOM-
JI3aIUA U TIPEJCTaBISATh COOOM HEKYH0 CaMOOPraHW30BaHHYIO CYIII-
HOCTh. A CaMOOpPraHW30BaHHAs! CYIIHOCTh — 3TO M €CTh OpraHU3aIlus,
AIIEMEHTHI KOTOPOW ACHCTBYIOT MO €IUHOM cHUCTeMe, caMO ACHCTBHE
TIOJ/IEPYKUBAETCS] HE KaKUM-TO BHEITHUM PETYIATOPOM, & BHYTPEHHHU-
MU TIpOIleCCaMy, ACHCTBYIOIIMMH C CHUMOMOTHYECKOW YBSI3KOH. Xw-
1eHko [6] mpenmonmoxkwt, yto M. KaHT BUACT caMOOpTraHM3aIMo Kak
TaKoe B3aMMOJEWCTBHE YacTel, KOrja Kaxaas 9acTb 00s3aHa CBOMM
CYIIIECTBOBAaHMEM JIEHCTBHIO OCTAIBHBIX M CYIIECTBYET Pajyd OCTallb-
HBIX ¥ BCero 1eioro. 1 yacTp momkHa OBITH OPraHOM, TPOU3BOISIIAM
IpyTHE YacTH, KOTOPhIE TaK)Ke B3aMMHO MPOU3BOIAT OCTaJIbHBIC. «Hu-
KaKOU UCKYCCMEEHHbIN UHCIMPYMEHN He MOJCEem Omeeyams maKomy
onpeoeneHuio, Ho MOALKO MAKOU, 8 Ubl PECYPCybl 6X00SM MAMEPUATb
8CeX Cyuwjecmsylowux dacmeu-uncmpymenmos. Tonvko npu evinosive-
HUU MAaKux yCioeuil, MoabKo 68 MaKou MepMUHOI0SUU MOdCem Cyuje-
CcmMeosams Maxoil NPOOyKm, KaKk OPeaHU308aHHOE U CAMOOPAHUZ0BAH-
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Hoe bbimue, U, KaK MAaxKogoe, OHO Modxcem Oblmb Memagusuiecky on-
PABOAHHBIM U 3AKOHUEHHBIM.

Cmacubo Kanrty 3a mozackasky. CaeraeM MMEHHO TakwM oOpa-
3oM. Ilo xomay peuieHust Hamied TrpaHJIMO3HOM 3aJauyd MbI TOIYTHO
pemmrM Bce BOTIPOCH rpaBuTarin. [loHATHO, TpaBUTAIMS TYT IJIS HAC
— 3TO MPOCTO TOBOJI 3aHATHCS CTPOUTEIHCTBOM YHUBEPCYMA.

Mertadusuka, MeroIIas B Ka4eCTBE HHCTPYMEHTAPHUS KOHCTPYK-
TOp KaHTOBCKOTO THIA, O0JIaJaeT BO3MOXKHOCTBIO CTPOWTH HOBBIC
MOJIeTbHBIE (DM3WKH, a 3HAYWT, Ja€T HaM BO3MOXXHOCTH IMTOHHMATH,
KaKOB €CTh KOHCTPYKTOP, OTNPEAEISIONINA CYIIECTBYIOIYIO (GU3NUKY
HaIlllel TUIAHETHI, CO BCEMHU BBITEKAIONIUMH W3 ITOTO IparMaTHIeCKH-
MU TIOCIEACTBUAMHU. Bemp KuTalickue MyIpenbl HaM MOBEIaIIH:
«3HaTh — 3HAYUT MMOHUMATh, IOHUMATh — 3HAYUT YMETh, yMETh — 3Ha-
4yuT 3HaTh». M B caMoM Jiefie — Kak MOXHO TIO3HATh U MOHSATh HEUTO
(maxxe Oosee mpocToe, YeM MHUPO3JaHKE), HE CO3AaBasi HEUTO MON00-
Hoe? CMBICIOM 4Yero-au0o obmamaer juinb ero Co3garens, a He Ha-
omogarens. BoT co3maauM camMu IeiCTBYONIYI0 MOJETh HOBOTO MU-
pa, Toraa 1 OTBETUM Ha J'IIO6I)I€ BOIIPOCHI OTHOCUTCIIbHO MHUpPA HaIlIC-
ro — uro 31o? 3aueM 3T0? Kak 310? Ilonaraere, HenoabémMHO? B Ha-
MUX PAaCCyXIACHUAX HC JOJIKHO 6BITB MeCTa arHOCTHYECKHUM MOTHU-
Bam. [TopakeHdeckast HO3UIUS — He Hall BBIOOP. XKU3Hb MeHs Hay4u-
Jla: 4eM TpaHJuO3HEH 3ajJada, TeM Ipolle e€ perieHne. IToMy Ke 5
yay u Bac. Ho HyxXHO mpenBuaeTp M HEM30EKHBIE MPENSTCTBHA,
BCTAIOMIHE HA 3TOM ITyTH.

TpyaHOCTH COCTOAT, TIPEX /A€ BCETO, B TOM, YTO HAaIll MO3T, CBS-
3aHHBIN 1O pyKaM M HOTaM IyTaMH JIOTUKH, HECTIOCOOEH OCYIIECT-
BUTH CIIOHTAHHBINA MEPEXOl OT €AMHUYHOTO IMPOSBIEHHS CBOWCTBA K
(hopMyIIMpOBKe, BBIpaXAIOMIEH 3TO CBOMCTBO B MOMHOM 00BEMe. Ha-
M TIPEJICTABIICHNSI O PEaIbHOCTH C(DOPMUPOBAHKI Ha 0a3e JIOTUKH, U,
MOCKOJIBKY JIOTHYHO M TPOILIE UMEThH JAEI0 C MPEACTaBICHUSIMU O pe-
AIBHOCTH, Y€M C CaMOil peallbHOCTBIO, MBI, KaK MPaBUIIO, CMEIIHBAEM
OOHO C APYTMM U NPUHHUMACM CBOM CHUMBOJIbI U NOHATHA 3a pcalib-
HOCTh. Jloruka memaeT OOHApYKUTh B OTAEIHHBIX MPOSIBICHUSIX Ha-
JYYe TII00aNbHOTO MPUHIIHIA ASHCTBHS.

[Ipenmonararo, 9TO0 MPOYNTAB MPEABIAYIIHNE TIaBbl MOEH KHUTH,
YUTaTeIh KaK Obl MPUHSIT «CHIBOPOTKY MPaBIBD» H, OUIYTHB BKYC HC-
THUHBI, BOCCTAHOBIJI TNPUPOAHYIO KOMIIETEHIINIO BUACHHSA E€IMHCTBA
MHUpa CKBO3b IIEJICHY JIOTUKH, TO €CTh MOXXET BHUAETh U IOHUMAThH
(xak ToT Bwif) TO, 9TO BCe MHBIC BUAECTh U TOHUMATh HECTIOCOOHEI.
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HpaB;[a, HYXHO ITIOHMMaTh, HAa YTO MblI Ha CaMOM J[CJIC CII0CO0-
HBl. OCTaHOBUMCS Ha OCOOEHHOCTSIX HAIIEro BOCIIpUATHSA. Bot 4to

HaMm noBenana Miaaa babud o Hammem MecTe B TpEXMEPHOM MUDE:

MBI — 4eJI0BEYECTBO — KUTEIIH IUVIOCKOTO MHUPA, U YAUBIATHCS STOMY HE CTOUT.
BBl ckaxere, 4TO BeCb MHP M BCE OOBEKTHI, KOTOPBIE HAC OKPYXKAIOT, OHU TPEXMep-
Hble! A HUKTO U HE CIIOPUT, [1a, MBI )KUBEM B MUpPE TPEXMEPHBIX 00bekToB. Ho ToIb-
KO JIMIIb B MHpPe TPeXMePHBIX 00beKTOB! [la, HAC OKPYKAIOT OOBEKTHI, UMEIONINE
TPH M3MEPCHHS U MOBEPXHOCTh BTOporo mopsaka! Ho Mbl He MoxeM HabmIO#aTh
TPEXMEpHEIl 00BEKT HOIHOCTBIO — ITYCTh Ja)ke He BCE ero BHYTPEHHEE CONEPKIMOe,
a XOTs OBl CO BCEX CTOPOH ONHOBPEMEHHO. [l 4yenoBeka OTKPHITA TOJBKO JIHIIb
HOBEPXHOCTh OOBEKTOB, Ja U TO TOJIBKO JIMIIb MAaKCHMyM Ha IOJOBHHY, KOTOpas
HAaXOJMTCSA B HPSAMOI BMAMMOCTH 4eNIOBEKa, a 0oOpaTHas CTOPOHA BCeX OOBEKTOB
Bceraa ckpbita!l JIeHCTBUTENBPHO OOBEKTHI, KOTOPBIE OKPY)KAIOT 4EJNOBEKa, Tpexmep-
Hble. Ho uenoBek — 3T0 0OUTaTENb MIOCKOTO MUPA, KOTOPBIHi HEMHOT'O BBICYHYJICS 3
CBOCH INIOCKOCTH M MOXKET 0003peBaTh €€ U HEKOTOPbIE JPYrie MOBEPXHOCTH, KOTO-

pbIe TOCTYIHEI €T0 3PCHHIO.

/x\
e {-a':\ ) +. ~ 'emoBex — 5TO CyLIECTBO, KOTOPOE BBIIIO U3
I NP IJIOCKOCTH, HO €0 MHUP BCE PaBHO OCTaeTCs IO-
> ¢ i \ /  BEpXHOCTbIO, MpaBJa YK€ BTOPOTO MOPSAKA.

R R .

JlpyruMu  CIOBaMH, 4eJIOBEKa OKPYXKalOT I10-
BEPXHOCTHU TPEXMEPHBIX 00bekTOB. TakoB Mup ai1s yenoBeka. Koneuno, o0uaHO
paccraBaThCsi ¢ MBICIbBIO, YTO YEJIOBEK TMTaHT MBICJIH U BIACTEINH MUPA.

VBaxaemas Muna IlaBiioBHa, HIYero oOMIHOTO B 3TOM Hert. Jla,
BO3MOXXHOCTH OPTaHOB HAIlIUX YYBCTB He OE3rpaHUYHBI, HO UMCHHO
Oyraromapsi TUM OTPaHWUYCHHUSIM O0€CIIeUunBaeTCS UX PabOTOCIIOCO0-
HOCThH B pealbHOM MaciTade BpeMeHH. Eciam Obl Hamre 3peHue OblIo
TPEXMEPHBIM, TO €CTh JUIS HAC CTadu Obl MPO3PAYHbI JABYXMEPHBIC
000J109KH, TO MBI ObI BOOOIIIe HU4ero He yBujenu! W Bormpoc o pas-
MEpPHOCTH IPOCTPAHCTBA YMECTEH, €CIIH TOHATHE "MEpPHOCTh'" MMEeT
CMBICT JUIsl 3JEMEHTOB TPOCTpPaHCTBA. [l BEKTOPOB OHO HMeEET
CMBICJ, U Pa3MEPHOCTh BEKTOPHOTO MPOCTPAHCTBA BCErJa ONpPEICI-
Ma. He ctont 6ykBampHO TOHMMAaTh MaTeMaTHIECKHE TEPMUHBI.

3peHue He B COCTOSIHAW PA3IAYHUTh JIBIKEHHE, MPOUCXOJISINEe
MeHee yeM 3a 1/10 cexyHIpI, 4TO ABISETCS OCHOBAHUEM JUIsSL OOJIBIIO-
IO YHUCJIa WJUTIO3UH B TPIOKOB, TAKUX KaK «IOBKOCTH PYK», (OKOHTJIEP-
cTBOY». [10 OTHONIEHUIO K POCTPAHCTBY 3PCHHUE IMOJIC3HEE, YEM CIYX,
3]1eCh OHO JOMUHHUPYET, HO TI0 OTHOIICHUIO KO BPEMEHH CIYX OTIH-
yaeTcs OOJBIIUM pa3pelIeHUueM, YeM 3pEHHUE, YeMy MPUMEPOM CITy-
*uT Boctipusitue peun. Ciyx B 10 pa3 mydiie, 4eM 3peHUe, MO3BOIISET
Pa3IMYUTE COOBITHS, CIEIYIOIINE BIUIOTHYIO OTHO 32 IPYTHM.
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Memadghuzuueckuii KOHCMPYKmOp
Omo ne meopus, a npoexm!

OueBUAHO, HYKHO ONPENENUTh MaTepHuaj, U3 KOToporo Oyaem
co3/1aBaTh MeTapU3NIECKHe dSJIEMEHTHI (KOHCTPYKTHI). MHe ¢ ero
BBIOOPOM TIOMOTJIA CIEAYIOIIas MPUTYA.

YMep y4eHbll, a ero ayluia npejcraina nepea borom u roBopur:
«MBl, TIOAM HAYKH, IPULUIA K 3aKIIOYEHHIO, YTO yXe Oonblie He
Hyxnaemcs B TeOe! Mpl mocTUrnM Bce TallHBI W 3HAEM BCE, YTO
3Haemb ThI, yMeeM KIOHHUPOBaTh JIOJCH, MEpPECaKUBATH OPTaHBI
Tesa, CO3/laBaTb HOBBIE BHIbl JKMBOTHBIX M pacTeHHil... CioBoM,
MBI MOXEM JIeNaTh BCE TO, YTO PaHbIEe CUYUTAIOCH UyNECHBIM W
MIPUITHCHIBAIOCH TBOEH MyApOCTH ¥ BCEMOTYIIIECTBY.

bor pmonro u TepmenuBo Ciylian M, KOIZla YYCHBIM, HAKOHELl,
3aMoITual, TPEAIoKI eMy: «JlaBaii Torma mpoBepuM, HyXKZaeTcs Jn
emte B0O MHe uenoBedecTBo i Her? [IpoBemeM ¢ ToOOM HEOONbIIOE
COCTSI3aHHE B TBOPYECTBE». YUEHBIM COIMIACWICS U copocuil: «4to
XO4elllb, 4ToObl s crenan?» bor emy oreermi: «/laBaii criemaem omsith
nepBoro dyenoBeka — Anama». YueHsli ckasam: «lIpekpacHo!» — u
HAKJIOHWJICS, YTOOBI 3a4epHHyTh TropcTh IbUIM. Ha dro bor ckazam:
«OM, He Tak OpicTpo! Mcnonb3yii cBoto mbLIb, MO0 %e He Tporai!»

He HyXHO HCKaThb HEBeJOMBI 3(QUp, HE HYXKHO JIOJT0 HCKATh
MIEPBOOCHOBY, CYOCTaHITHIO (CyOCTpaT), OHa YXKe €CTh — OTO BEIIECT-
Bo. KoHedHo, BocprHUMaeMoe HaMH BEIIECTBO Y)K€ HaJIeJIeHO He-
KOTOPBIMU CBOMCTBaMH, ONarogapsi ’TOMY MBI €r0 BOCIIPHHHUMAEM,
TaKk Kak caMM HaJleJeHbl TaKUMH ke cBoilctBamu. Ho ecnu oHO Ha-
JIEJIEHO HEKOTOPBIMH CBOWCTBaMH, 3alpOrpaMMHPOBAHO HA HMX TIPO-
sBIIEHUE, 00JIaaeT CBOMCTBOM HaJIeJICHUS CBOHCTBAMH, TO MOXXHO U
MepernporpaMMUpOBaTh €ro Ha MHBIE CBOWCTBA. A emé He HaJeNEH-
HOe — HaJenuTh. HeoOycoBneHHOe BeIecTBO — 3TO aKalia HHIyCOB.

B sTOo¥ MBICTH MEHS YKpENnWin HAOMIOACHHS W Pa3MBIILICHUSI
Ha peiOanke. KiéBa npaktudyecku He ObUIO, U s MOAyMa, JJIsi PhIO
BOJa — cpena WX OOWTaHWS — HE TPEACTABISIETCS MM OTHOPOIHON
Cpemoii, KaKk MHe; BO3MOXXHO, JBW)KEHHE PBIOBI TIPOTHB TEUEHUS
MIpeCTaBiIsIeTCs el Kak HaM JIBWKEHHE B TOpy. A pa3lieleHHne BOAbI
Ha CTPYM BOCIPHHHUMAETCS KaK IMOSBIEHHE MECTHOCTH CO CIIOXKHBIM
penbedom, XomMaMH U OBparaMu, KOTOpPHIE CIEIyeT MHUHOBaTh Kak
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Oapbepsl. [loHsATHO, IpeAcTaBiATL cedst ppIOO COBCeM HE TO XKe ca-
MO€, 9TO OIIYIIaTh ce0sl PHIOOH, T.€. OBITH €il. A HE OIIyTHUB ce0s PhI-
0011, HEBO3MOXHO CKa3aTbh, MIPUCYTCTBYET B 3TOM COCTOSHHM $ nim
HET, U €CJIM HeT, TO KaK BOCHpHsATHE B oTcyTcTBMM S omrymaercs?
Ho npaktuka — kputepuii ucTuHBI (XOTs U He wcTHHA). C yu€ToM
MPOU3BEIEHHON pedeKCMM CMEHWJI MECTO Ha Oepery W HacTpoHKH
yIIOUKH, ¥ KJIEB MOWEN TaKMM TEMIIOM, YTO MOKa3aJoCh — MPOLEHT-
HOE COJIep)KaHue PHIOBI B PEKE MPEBBIMIACT MPOIEHTHOE COAEPIKaHNE
B Hell Boawl. [lomagamich O4YeHb KpyHHBIE 3K3eMILLIphL, a0 500
rpaMMoB B uucTtoM Bece (0e3 ymouku). [lomydeHHBIE pe3ynbTaThl
MOCITY>KHWJIH  HEOTPOBEPKUMBIM JOKAa3aTeIbCTBOM BEPHOCTH MoOeHl
MeTa(pHu3n4ecKoil THIIOTE3bI.

[lycToTHl HE CyIIECTBYET, MOCKOJBKY HE MOXKET CyIIeCTBOBATH
TO, 4yero HeT. Ho HaM He HYXXHBI HU TOJISl, HM BaKyyM, HU 3(uUp, HU
3JIEeMEHTapHbIC YacTHilbl. HeT HU MUKpOMUpA, HU MaKpOMHUpa — MHP
enuH. 160 BCE ecth BemecTBo, n GoJblle HUKAKOH MAaTepUN HET U
OBITh HE MOXET, — €CTh KaK HeKas IepBOHadaibHas cyOcTaHims. To
€CTb BEILIECTBO — BEYHBIH, BE3IECYIINHA, HCXOJHO HUYEM He 00yCIIOB-
JIEHHBINA CyOCTpaT, MEPBOOCHOBA M MEPBOMPUYNHA W BO3HUKHOBEHHS,
Y CYIIECTBOBAaHHWS HAIIETO MHpa, W HE TOJBKO Hamero. Twuma omepa-
THBHAs MaMsTh, B KOTOPYIO HE 3arpy’>kKCHO HUKaKOH IPOrpaMMBI.
CyOcraHmys, nmepBUYHAas B OTHOIICHWW CBOMX COCTOSHHUN. A Hau-
uyne paznnuuii — auddepeHnmuanys — B BemiecTBe 00yCIOBIEHO OJI-
HUM (akTopoM — NBrkeHreM. [lomHuTe 3akon beprymm?

3akoH bepHyM — 5TO 3aKOH, OTHOCSILMKCS K «CTaTHYECKOMY)
TABJICHUIO, TO €CTh K JABICHHUIO JKUAKOCTH Ha IUIOCKOCTH, Mapallieib-
HYIO JIMHUAM TOKa. B KauecTBeHHOW (opMe OH TIacwT: B 00IacTH CTy-
LIEHMS JIMHUM TOKA, MJIU TOBBIIEHHON CKOPOCTH TEYEHHUS], CTaTHYECKOe
JIABJICHUE B KHUIKOCTH MEHBIIE, YeM B OKpy»xaromeil cpene. JleiictBue
3akoHa bepHyum mokazado Ha puc. 10.

He Oynem croputh, NEHCTBUTEIHHO JM MEHSETCSA JIaBICHUE B
HEC)KMMAaeMOM JKHUAKOCTH, WM MPOCTO MEHSETCS €ro HallpaBlieHHE,
IJIaBHOE — y HAC €CTh CPEACTBO YETKOW TuddepeHIranuu UCXOTHO
OJIHOPOJTHOM CpeJIbl.

[TonsTHO, MOKAa3aHHBIN Ha PUCYHKE arperat He TOJUTCS B Kade-
CTBE MeTa(pU3UYECKOro 3JIeMEeHTa, He MPOXOIUT IO JIOTHCTHKE — BCE
BpeMs PUAETCS KadaTh BO/IY, @ OCHOBHOW MIPHUHIIAT CHCTEMIIAKA —
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Kak Obl YTO-TO CJENIaTh, YTOOBI TIOTOM HUYEr0 HE HYXKHO OBLIO Jie-
natek. [IpuHIAT — BEICTpenwI W 3a0bu1. Ham TyT Gombliie momormyT
TOPOBBIC CTPYKTYPHI, 3aKOH BepHYyIIN B HUX COXpaHSIET CBOIO CHUITY.
[Ipu BEIOOpE NPUOPUTETHOTO CBONCTBA BEUIECTBA MBI MUCXOJUM U3
MIPOBEPEHHOT'O TIPAKTHKOM (haKTa: BEIISCTBO, NMPHUBEAEHHOE BO Bpa-
LICHUE, COXPAHIET MOMEHT UMITYJIbCa, HHAYE TOBOPS, aKKyMYJIUPYET
BpallleHUE B JIOKAIILHOM 00JaCTH.

Pacnpeneaenue CTaTHYECKOro AABACHHA TPH
TedeHnl uepes cyxeune. Tpw BepTHKabHbe CTeKJAAH-
Hole TpYOKH CAYMAT BOAAHBIME MAHOMETPaMH.

Puc. 10

Celiyac CJI0OBY «JIBIXKEHUE» MHOTO CMBIC/IA, KAK HA3BaHUE CaMO-
ro SIBJICHMSI, HE MPUAAETCSA. A 3psi, B JUHAMHUKE MOXXHO HaTH MHOTO
nHTepecHoro. Hanpumep, creayer pa3nnyarh ABa pa3iHdHBIX 3HAYE-
HUSl TEPMHUHA «cTaThueckuin». OIHO 3HAYCHHE — 3TO HEU3MEHHbll B
CMBICIIC He umerwull dguearowuxcsa yacmei. Jlpyroe 3HaueHUe —
3TO OJMHAKOBOCTH C OJHOTO MTHOBEHHS /O IPYTOTO IOCPEICTBOM
MOCTOSTHHOW 3aMEHBI BCEeX JIBUTAlONMUXcs vactei. Jlerko mpejcra-
BUTh ce0€ 3TO pasiuuue, jJymas O BoJomaje. 3amMEp3Imuil BOIOMAT
CTaTUYECKUH B MIEPBOM CMBICIIE, a TEKYIIHI BOJOMNA]] CTATUUECKUNA BO
BTOpoM cmbicie. O0a SBISIOTCA MO CyTH HASCHTHYHBIMA B KaXXI0O€
MTI'HOBEHHUE, OJIHAKO MOCIICAHUN UMEET JIBUTAIOIINECs YacTH, CII0C00-
HBIC MIEPEIaBaTh UMITYJIEC, © COCTOUT U3 JIBUTAIONIUXCS YaCTHII.

Oiep mokasai, 4TO y BEIIECTBEHHBIX TEJ MOXET OBITh KaK MH-
HUMYM JIB€ OCH yCTOMYMBOTO BpalleHHUs (SICHO, YTO Y OAHOPOIHOTO
mapa ux OECKOHEYHOEe MHOXKECTBO, HO IIapbl HaM HEHWHTEpecHsHI). 13-
BECTHO, YTO €CJIH B SIBJICHHH NMPUCYTCTBYET KaKasi-TO 3aKOHOMEPHOCTH,
TO MOA0OHAs 3aKOHOMEPHOCTh JTOJDKHA OOHAPY>KUBATHCS M B TPUYH-
Hax, TOPOXKIAOIINX 3TO sBJIcHKUE. BepHO 1 00paTHOe, TO €CTh  eciu
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€CTh JIB€ OCH YCTOWYMBOTO BPAILICHNUS, TO JJOJDKHBI OBITh U YCTOHYIHBO
CTOSIIIME HAa 3THX OCSX BPAIIAIOUINECs] MAaKPOCTPYKTYpPHBIE KOHCTPYK-
n. M oM ecTh. DTO Tak Ha3bIBaeMbIe TOPOBbIe CTPYKTYPBI.

OpOHTBI TOPOBOTO BpallleHHS M KOJBLEBOTO BpAIEHHUS B HHUX
OpPTOTOHAIIBHBI, ¥ TIO3TOMY HHKAaKOTO BIIMSHUS APYT Ha JIpyra HE OKa-
3bIBalOT. J[J11 BHECEHMS M3MEHEHHS B XapaKTep BpaIleHHs HHEPIH-
OHHOTO BpAIIATEIBHOTO JBIDKCHUS BEINECTBA INPUTOJHA HE BCAKASL
Haynauy B3sTas cuia. OHa TOJDKHA 00NazaTh JEHCTBYIOIIMM Bpalla-
TEJNFHBIM MOMEHTOM OTHOCHTENIBHO JAHHOW OCH BpameHUs. ITO
3HAYUT, YTO CHJA JOJDKHA MMETh COCTABIIONIYIO, MAapauIeibHYIO
TUIOCKOCTH BpAILlCHHs, a €€ HampaBieHHE HE JOKHO MPOXOIUTDH de-
pe3 Kakyro-1100 TOUKY OCH BpalleHus. B TOpOBBIX CTPYKTypax Takue
JEeWCTBYIONINE HAa M3MEHEHHE CHIIBI OTCYTCTBYIOT B CHJIYy YKa3aHHOW
BBIILIE OPTOTOHAIILHOCTH OPOUT.

Buxpsp (TOp) — 3T0 cTarndeckuil (cTaOMIBHBIN) OOBEKT BTO-
pOro posa, B TOpe BCE YACTHIKH MOKOSITCSI OTHOCUTENBHO JIPYT JpyTa,
U JBIKEHHUE BEIIECTBA B TOPOBBIX 0OBEKTaX MPOUCXOAMT Oe3 3aTpar,
YHCTO WHEPLUUOHHO. AHAIOTMYHBIM 00BEKTOM siBisieTcss 1 CoHeuHast
cucrema. E€ nnmuTenbHOe cyliecTBOBaHHE HE TpeOyeT BHELIHEH dHEp-
reTuyeckoi moxnutku. Ha puc. 11 mpenctaBieHsl TOPOBBIE CTPYKTY-
PBI, C TOKa30M TOPOBOTO U KOJIBIIEBOTO BPAILICHHS BEILIECTBA B HUX.

Koasuenoe Koasuenoe

L 4 Fj‘]“ll‘il"l’ Ii‘lllh’lll[l‘

'l'uimn,u ARHOE Foponaaasnoe

| v Bpauicnne v BpamcHne
( (

Puc. 11
OpHa opOuTa — BOKPYT KOJIBLEBOTO KEpHA — OpOUTa TOPOU-
JAJIBHOTO BpalleHusl. OT0 00ecreynBaeT JIBUKEHUE TOpa BJIOJIb OCH
3a CUET €r0 «CaMOBBIBOPAUMBAHUS». YTIOBOW MOMEHT TOPOUAATBEHO-
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T'O BpaIllCHHs 3aMKHYT caM Ha ce0s. [lpyroe IBIKEHUE — KObYesoe —
BJIOJIb K€PHA C YacTOTOH . DTO BpallleHHE TOpa KaK IeJIOT0 BOKPYT
LEHTpaIbHOW ocH. Boib 3TON OCH HANpaBJIeH U MOMEHT UMITYJIbCa
KOJIBIICBOTO BpaileHusi. TpaekTopus JBIKEHHE YaCTHIl BEIESCTBA B
KOJIBIIEBOM BUXPE CMOTPHUTCS KaKk BHUHTOBAs JIMHUS, MMPABOBHHTOBAS
WIM JICBOBHHTOBAS, B 3aBUCHMOCTH OT TOTO, KaK T0 OTHOIICHHUIO K
YacoOBOHM CTpEJKE IMPOU3BOAMTCS KOJBIEBOE M TOPOBOE BpalllCHUE
YacTHIl BEUIECTBa. B 3TOM cilydae TOBODST, YTO TOPOMJAIbHAS W
KOJIBIIEBAsl CKOPOCTH COCTABJISIOT 110 OTHOIICHUIO JIPYT K IPYTy JH00
MPaBOBHHTOBYIO, 100 JICBOBUHTOBYIO CUCTEMY, B TOPE BCE YACTUUKHU
MTOKOSITCA OTHOCUTEIHHO APYT Ipyra Kak B TBEPAOM Telle.

[lepen w3mOKEHWEM IIEHTPAIBHON HWIEH Hameld MeTapu3uKH
caenmaeM HeOONBIOE OTCTYIUICHHE, W TPEANIECTBEHHIKOB BCIIOMHIM.
JpeBHre MeTadM3nKH, CIENNATH3NPOBABIINECS HA IOCTPOSHUH yYHHU-
BEPCYMOB, IBITAJIUCH OTBETUTH HE TOJIBKO HA BOIPOC «IIOYEMY?», HO
1 «3a4eM?». A WMEHHO: JPEBHSS MBICIH BKIIOYAET B MOHSATHE MpPHU-
YUHBI HE TOJBKO JIOTHYECKHU MPEIIIECTBYIOMNIA akT (13-3a 4ero), HO U
1IeNb, Ha3HAUYCHUE (JIJIS1 Yero), MOTOMY U MPUYMHA Y HUX — 3TO HEKUH
roOIGHBIA TPUHIUI CYIMIecTBOBaHUsI 00bekTa. CleoBaTelbHO,
YKEJAONNi HAWTH MPUYNHY 00BEKTa JOJDKEH MOHATH, UTO AT HEro
«HaWJIydIee», TO €CTh €ro Ha3HadeHWe W HJCANbHOE yCTPOCHHE.
3Has 5TO «HAWIIyYIIee», JIETKO TOHATH, MOYeMy OOBEKT BO3HUKAET,
KaK CYIIECTBYET U OTYETO OTHOALT.

B sTOoM cMmBICTe mpUYMHON MOCTPOCHHUS MUPO3IAHUS Ha MPHH-
[MIaxX BpalleHus, K KOTOPOMY MBI ceidac HAEM, SBISIETCS TO, YTO
WHOTO, a TeM 00Jiee HaWIydIllero, pelieHusl He cylecTByer. B camom
Jiesie, TOJMBKO OJaromapsi BpaIIeHWIO0 BO3MOXKHA CTAOMIBHOCTH YHH-
BepcyMma. IlocpencTBoM BpamieHHs JBMKEHHE MOXKET OBITh aKKyMy-
JIUPOBAHO U JIOKAJIN30BaHO. D((HEKTHBHOCTH — STO COOTBETCTBUC
CBOEMY Ha3HAuEHUIO, TOJIBKO BpamieHne TyT 3¢ (EeKTUBHO.

B cBo€ Bpems JlexkapT chenan mpeanosioxKeHHe, CyTh KOTOPOTO
COCTOWT B TOM, YTO BECh MHUp, CO BCEMH €T0 PA3INYHBIMHU HaCTSIMHU,
JETAJISIMU U SIBJICHUSIMH, MOT OBITH CO37aH Oarosiapst HEOOX0IUMOMY
CJIEJICTBHIO 3aKOHOB JIBIKEHHS IPOCTO B PE3yJIbTATe TOTO, YTO BBIC-
mas IeHCTBYIOMAs CHUjia BHEIPHJIA KPYTrOBOE JBMIKEHHE B HaCTHUIIBI
MPOTSKCHHOHN CyOCTaHITUH.
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Hama koHuenuusa — pa3BUTHE KOHILEMIMKU DUHINTEHHA, — «IIpO-
ctpanctBo [lomoBay Toxe SBISETCS UCKPUBIEHHBIM, HO OHO SIBJISICTCS
BEIIECTBEHHBIM W WCKPUBIEHO HE MaTeMaTWKOH MUWHKOBCKOTO, a
JEHCTBYIOIIUMU BEIICCTBEHHBIMU TOPOBBIMU CTPYKTYPAMH.

Mbl unéM YacTUYHO MPOTOPEHHBIM MYTEM, HAIIM MPEALIECT-
BEHHUKHA HE CMOTJIHM TPOWTH MyTh N0 KoHMNA. IlpwumHa — mombITKa
pelIUTh HOBYIO 3ajJladyy B pycje CTapoll MaTeMaTU3WPOBAHHOW Me-
tapusuku Hetorona. Tem He MeHee cienaHo BecbMa MHOTO. Psap
PacCMOTPEHHBIX HaMH BOIIPOCOB BIEpPBBIC (B OTKPOBEHHOH (hopme)
6bu1 moctasiieH B [7] Jesynkum B.J., u tam xe, B [7], mpencrapme-
HbI BAPUAHTHI OTBETOB aBTOPA HA HUX, OTJIMYHBIC OT HAIIHX.

OdeHb MHOTO caeian AJisi CO3JaHUs MeTapU3UUECKOro KOHCT-
pykropa B.H. IlakymnuH. 31ech, ¢ €ro pasperieHus, HCIOIb30BaHbI
Y HEKOTOPbIE PUCYHKH W, B MPUJIOKEHUU 1, PsAJ CTpaHUI] LETUKOM
U3 ero KHUTH [8].

HepnaBno Bctperunace B uHete pykonuch H. Tecibl, rae oH mu-
met: «Kak-To pa3 s HaOmogal, Kak OJUH MOpPSK Kypwmil TpyOky. OH
BBIITyCKAJI W30 pTa JbIM MaJeHBKHUMH KoibllamH. Koibia TabadHoro
JIBIMA, TIPEXKIC YeM Pa3pyLUIUTHCA, MIPOJIETATHN TOBOJIBHO 3HAUUTEIHHOE
pacctostHue. IloToM g mpoBen HCCIEIOBaHHWE 3TOTO SABJIEHUS B BOJE.
B3sB Metammmyeckyro 6aHKYy, st BRIpe3all C OJTHOM CTOPOHBI HEOOBIIOE
OTBEPCTHE, a C IPYTOil CTOPOHBI HATSHYJ TOHKYIO KOXy. Hanue B OaH-
Ky HEMHOT'O YepHWII, 51 OIyCTUJ ee B Oacceiin ¢ Bonoil. Koraa st pesko
yAapsu1 najbllaMy 10 KOXKe, M3 OaHKH BBIIETATN YePHUIIBHBIE KOJIBIIA,
KOTOpBIE IepeceKan BeCh 0acCeiH M, CTOJKHYBIINCH C €ro CTEHKOH,
pa3pyliaiuch, BbI3bIBask 3HAUUTEILHBIC KOJICOAHHS BOJIBI Y CTCHKH Dac-
ceitHa. Boma B OacceiiHe mpu 3TOM OCTaBajgach COBEPIICHHO CIIOKOM-
HOM. /la 3T0 e nepenada sHEprun! — BOCKIUKHYJI 5D».

Ha puc. 12 npuBeneHo To, 4TO IPO 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 Hac-
TUYKHU TOKOSITCSI OTHOCUTENIBHO JIPYT Apyra Kak 4acTULIBI B TBEPIOM
Tene. B nenoMm BUXpeBbIE KOJIbIA B3aUMOJCHCTBYIOT U JBUXKYTCS IO
MpaBWiaM, OTIIMYHBIM OT 3aKOHOB HbI0TOHA. DTH TpaBHia 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. [lno KopoOkH, mMmciowel $opmy
Puc. 283 K XeMOH-  GapaGaua, satamyTo mepenonxoi 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 KApPTy, 3a1yTh cBeuy M T. A4 K comanenuio, Bcerja OKpalleHbl AHIIb
LeHTpaibHLIe YACTH BAXPS, W BCAGACTBHE 5TOrO NOrpaHHyHOe Nonepeunoe ceueHHe
pasmbito. B gelicTBHTE bHOCTH BHXpeBoe nojde 0Oe3 BpauieHus NPOCTHPAETCH
NaneKo Hapyiky. D10 JNerko nokasarb. Jas sToro BHMIYCKalOT ABd BuXpA Owicrpo
OnMH 3a apyruM. Bropoil fAOroHseT nepsulii BHXPb, KOTOPBUI pACIIMPAGTCA H
nponyckaer BTOPoil CKBO3b CBOE KOMbLO; MOCAe STOrO Hrpa NOBTOPHETCS ewle
OIMH 1IN ABA Paz? ¢ nepeMenoil ponefi

a

Vi
Puc. 12

C y4€TOM H3I0XKEHHOIO MHOM BBILIE, IPUXO0XKY K TaKUM MeTa-
¢u3nuecKkuM mpencTaBieHnsM. Beé ecTh BelecTBoO, pa3inyns B Be-
niecTBe 00ycNOBIeHbI OAHUM (pakTopoM — BpamienueM. [IpenenbHo
YIOPOLIEHHO: BUXPH, TOPOBBIE CTPYKTYpPhl Pa3iIMYHOIO MaciuTaba u
WHTEHCUBHOCTH B BELIECTBE — 3TO MPOSABIECHHOE I HAaC BELIECTRBO, a
BEIIECTBO, HE OXBAaYEHHOE BpAILICHUEM, — CpeJia Ul paclpocTpaHe-
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HUS KOJICOAHW W JBWKCHUS «PACKPYYCHHOTO» BEIIECTBA. 3/€Ch
YMECTHO TOCTOSIHHO BCIIOMHHATH O JMHAMHYECKOM JaBlieHHH bep-
Hy/u. [loBeneHne BemiecTBa JOCTATOYHO OJM3KO HOPMHUPYETCS W3-
BECTHBIM 3aKkoHOM coxpaHeHus YIJIOBOI'O MOMEHTA. U sto
MOXHO MPUJIOKUTH K HAIle MHEPIUOHHON TPpaBUTALIUH.

ITockonmpky mo0o0# (hparmMeHT BemiecTBa Ha 3emiie, Omaromaps
€ro BpaleHuio BOKpyr 3emuin u CoJHIIA, IMEET OIPOMHBII MOMEHT
HMMITyJIbCa B CPaBHEHUH C TEM MOMEHTOM HMITYJbCa, KOTOPBIM MBI
MOXEM €My NpUJaTh CBOMMH CPEACTBAMHU, TO 3TO U COCTABIISICT MPH-
poIly MHepIuu. A cuia — 3TO CHMOTOMATHYECKOE IMPOSBICHHUE TIPO-
1ecca oOMeHa YTJIOBBIMH MOMEHTAMHU TeJ MPH MEPEeceYeHnr UX Op-
out. BooOiie, paccMaTpuBaTh TEIO OTIEIBHO OT €r0 OPOUTHI HENIb3sI —
9TO eANHAS CYITHOCTb.

MHoroe, ecni He BCE, MOBEAAHHOE MHOM BHINIE, ClIenyeT u3 ¢u-
3ukn Jlekapra. CormacHo JlekapTy, BCsAKOe NBIKCHHE PEaTbHO CO-
BEpLIAETCS MO KPYyry MOTOMY, YTO B MHUpE, TJI€ HET MYCTOTHI, TJe He-
MpephIBHAsT MaTepHUsl 3alONHIECT OeCHpelebHOe MPOCTPAHCTBO, HE-
BO3MOXXHO HHM OJIHOHM YacTHWIIE CABHHYTHCS CO CBOETO MECTa WHAde,
KaK MEepeJBUHYBIINCh HA MECTO JIPYroi, KOTOopas B CBOIO OuYepelb
CTAHOBUTCS HAa MECTO TpeTbed U T.A. MaTepusi KapTe3MaHCKas eCThb
HEYTO BPOJE OTPOMHOM KUIAKOCTH, HE COKMMAcMOM W aOCOIOTHO OJ1-
HOpoxHOW. HekoTophle WacTh 3TOH OOIIEH >KHAKOCTH 3aXBavCHBI B
JUTATENIBHBIC BUXPEBBIC JBW)KCHUS, B MAJIO MPOHUIATEIHHBIX TJIa3ax
aTOMHCTa DTH BUXPHU MOTYT TOKa3aThCS HEAEIMMBIMH YacCTHIIAMHU.
Bo3nelcTBuss 0AHOTO BUXPS K JIPYrOMYy MEpPEaroTCs depe3 Mocpe-
CTBO JIeXKalle MexAy TOW ke XUAKOCTH. Hukakoro neicTtBus Ha
paccTosiHUU. ATOMBI, TBEPAbIE U HEJEIUMbIC, IyCTOE MPOCTPAHCTBO,
KOTOpO€ WX pas3felsieT, — Bce 3TO B ¢u3uke Jlexapra JMUIIs OJHU SB-
JICHUS, OTHU WJLTIO3UU.

TakoBBI B HECKOJILKUX CJIOBaX MPUHIMIEI (hru3uku Jlekapra, KOTO-
pyto ray0xke pa3Buin MansOpaHIT u KOTopoi YmIbsM TOMCOH, OCHO-
BBIBASICh Ha THIPOAMHAMHUYECKHX HucciepoBaHusx Komm u ['embm-
TOJIbIIa, MPUAAT 00BEM M TOYHOCTH, XapPaKTEPU3YIOIINE COBPEMCHHBIC
MaTeMaTHYeCKue CHUCTeMbl. MakcBeml W l'epr, OCHOBBIBasCh Ha
MIPEICTABICHUAX O BUXPEBBIX CTPYKTypax ¢usuku Jlexapra, cozmanu
TEOPUIO JEKTpOMarHeTu3Ma. Tak 4yTo CyIIECTBOBAaHUEM Paauo, TeJe-
BHUJCHUS W PaTUOIICKTPOHHKH, MBI, B KOHCYHOM CYETE, OOS3aHBI
Hekapty, a He HproTony.
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Tsxects, no JlekapTy, €CTh pe3yibTaT BUXPEBOTO JIBMKEHUS. B
orimure oT HploTOHa OH He orpaHuYMBaiCA (OPMAIHLHBIMU
cOO0paXeHUSIMH MaTeMaTHYECKOT0 XapaKTepa M BCIOJLy CTPEMHIICS K
TOMY, 4TOOBI TIOJIHOCTBIO BCKPBITH BHYTPEHHHH  MEXaHU3M,
YIPaBISIONINHN SIBICHUSAMH. OTO 3aCTaBISUIO €r0 JelaTh OOJBIIHE
MPUCTPOUKH K OCHOBHOMY TIOCTPOCHHUIO, HTO, KOHEYHO, CHJIBHO
YCIIOXKHSIJIO M 3aIyTHIBAJIO BCIO KapTHHY. BOT U pe3yibraTt — 3akieBan
ero HeroToH.

A, Hammpumep, Tecma BEn 60pb0y 32 MEHTaIBHOE OYHINEHHE, TO
€CTb OTCTPAHCHUE BTOPOCTCIICHHBIX I/I}leﬁ N 9YBCTBCHHO HAITOJITHCHHBIX
Melouei, 4TO pa3MbIBaeT SICHOCTh n300pakaeMoro
MIPUHIIATIA U YCIIOXKHAET MOIX0]] K HACTOSIIEH TPUPOJIE CBA3CH MEXKIY
MPUHIATIMATBHBIME  Y3JIOBBIMA dJIeMeHTaMu. Ho MHOroe u y Hero
OCTaJIOCh 3arajIKoi, 3a MpeJesiaMi TEXHUIECKOTO KOHTPOJISL.

Emé pa3 obpatumcst kK WHTEIEKTY oOuTarenell BOJHOW cpempbl,

nenb(GUHBI Ui CBOMX HIP HAYUWIHCHh €030a6amb 6 600e

6030yuiHbIe KObUA. Bor CCBUIKa Ha TaKOM KJIMII:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej
JBmwkenne TBEPMOTO Telma 1O OpoOuTe
MOKHO CUYHUTAaTh TOPOBOM CTPYKTYpPOH,
BE€Ab 3TO TOT K€ BUXPb TOI'0 K€ CaMOTI'O

) < BEII[ECTBA B BUXPE U3 TOTO K€ BEIIECTBA.

Tyr Teno um opOura — 3aKOHYEHHAs
< ) TOpOBast CYIIHOCTb, HEJEJsIascs Ha
’ Teno u opbury. Kak BuXps B BHUXpE,
9 w MIOKa3aHHBIA Ha PUCYHKE.

[Ipu ABMXEHUU BUXpA, BHYTPU HETO BCE
YacTHULIbI HEMpPEpPBIBHO IMEepeMEIatoTcs,
OJTHAKO TPH OTOM OHHU COXPAHSIOT
HEMOJIBUKHOCTh OTHOCUTEIBHO APYT
npyra kak B TBEpAOM Tene  ("TUIbIBYT"
CHUHXPOHHO).

YHUKaNbHBIN Qu3nyeckuil akkymyssaTop aBwkeHus! Ilpupone
BO BCEM IMpHCYyIIa TEHUAIbHAs MPOCTOTA M 3KOHOMHYHOCTb.
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['paBuTanus, ycTOMYMBOCTS OPOUT TIIAHET JIETKO OOBSCHSIIOTCS B
THIPOANHAMUYECKOH TEOPHU BUXPEH, YEM PEabHO U MOJIB3YIOTCA.

OueBuAHO, YTO B MUPE, TJI€ HET UHBIX JBI)KEHHUH, KpOME Bpallie-
HUSA, U aKKyMYJIHpPOBaTb MOXHO TOJbKO BpauieHue. MHaue rosops,
Takas XapakTePUCTHKa ABHKCHHUS, KaK KOJIWYECTBO IABMKeHHs Hpro-
TOHA, HE MOKET CO3JaBaTh MPEANOCHUIOK K OPraHU3aluy BEIIECTBa B
CKOIIJIEHUS, U0O CKOPOCTh OTHOCHUTENbHA, & BOT MOMEHT HMMITyJIbCa
(YrioBoil MOMEHT) MOXET aKKyMYJIHPOBAaThCS B JIIOOBIX pa3syMHBIX
Ipezesnax — yriopas CKOPOCTb a0COJIIOTHA.

Pa3ymMHO TOpeAnoyoKUTh, YTO Maible TOPbl — «BEIIECTBEHBD»
(aHayior aTOMOB) MMEIOT OTPOMHBIE CKOPOCTH YIJIOBOTO BpPAIICHUS.
Ckopee Bcero 102 06/cex.

[Tomuute cnoBa mecHu: «bapaban ObuT MIOX, OapaOaHIIMK —
6or». Bor ¢ momompio cnenuanbHOro (xopormrero) 6apabana bor u
CO3JIaJI U3 BeIleCTBa B BEIECTBE HEOOXOJMMOE Uil TOCTPOCHUS
MHUPO3/IaHUSl KOJHMYECTBO TOPOB PAa3HOTO pasMepa. JTO B HayKe
mo6oil cuHTe3 PU3UKK U BOJHU CUMTAETCS  HEIOMYCTHUMBIM,
HO MBI TyT 3aHMMaeMmcs MeTadusukoil.  be3 MHOXecTBa BCIKHX
AJIEMEHTAPHBIX YaCTHIl TOPHI Pa3HOTro, HO ONPEAeNEHHOTO pa3Mepa U
OIpeaeNIEHHOTO MOMEHTa HMIyJbca OOpa3yloT pas3Hble MO XHMHUHU
METaJUIBl U Ta3bl, ¥ [Ipouee, U Ipoyee.

[ToHsATHO, ¢ TakOW KOHIICMIMEH BEIIECTBa IMpodiieMa pacIpo-
CTpaHEHHUs DIIEKTPOMArHUTHBIX BOJH W BOOOIIE AIIEKTpUYECTBa pe-
maetcs ectectBeHHo. Jt1o eni€ I'. 'epry 3Han. Cwm. [Ipunoxenne 1.

21.]'[51 HaC OYCHb BaXHO, YTO TOPBLI HE TOJBKO YCTOI‘/‘I‘-II/IBBI caMHU I10
ce0e, HO U MOTYT CHEIUIATECS APYT C Ipyrom, obpasysi ycTOWYMBEIE
TUHAMHYECKHE KOH(PUTYpaIiH, ClIOCOOHBIE TeHepUPOBaTh KOIeOaHuUs
W pearupoBaTh Ha HUX PE30HAHCHBIM CITOCOOOM.

Kparkue OCHOBBI MEXaHUKH TOPOBBIX CTPYKTyp Io Ilakynuny
npuBeneHsl B Ilpmiaoxenum 1. Ha puc. 15 mnokazaHo, kakue
arperatsl (a33nbl) [lakynun cobupaer u3 TopoB.

W at0 manexo He npenen! To ecth, peanbHO TIpenena CI0KHOCTH
TYT HET, U BIIOJHE MOXET OBITh COOpaH arperar, NpeCTaBICHHBIN
KOAaryJSIIHOHHO M MEePapXUIHO, ACUCTBYIOMINNA BEYHO O€3 MOJIUTKH,
MIPEBOCXOIAMIHA 10 (PYHKIHSAM JTFOOOW MBICTHMBIA W HEMBICITHMBIN
KOMITHIOTED, OAHAKO — MBICIISIIIIUIMA, BEIIECTBO TYT CTAHOBUTCS BEILIUM,
Kak ToT OJrer.
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~

Puc. 15

B mmanore Tumes (IlnaToH) MOXHO MPOCIEAUTH B JIETaIbHO
OIHMCaHHOM TIpOllecce TBOPEHUsS MUpa TpHW dTana. Bravane 3to cMe-
IIEHNE TOXKIECTBEHHOTO (BE€YHOT0), MHOTO (MEHSIIOIIErocs) U TPeThe-
ro, MPUYACTHOTO JIBYM IEPBBIM, 3aTeM TIIATEIbHO MPOAYMAaHHOE CO-
CTaBJIEeHHE LENIOT0, HO elle He 0POPMIIEHHOTO B CTPYKTYpyY. U Tonbko
mocne 3toro 6or obiekaer BceneHHyro B HeoOxoammyio (opmy:
«...paccekn Bech 00pa30BaBIIHUIiCA COCTAaB MO JUIMHE HA JIBE YacTH,
OH CJIOKHUJI 00€ YacTh KpecT-HaKpecT Hamopooue OykBbl X U COTHYI
KaXX/IyI0 U3 HUX B KpPYT, 3aCTaBUB KOHILIBI COUTHCH B TOYKE, IIPOTUBO-
MOJIOXHOM TOouke WX nepecedeHus. [locie 3TOro oH NPUHYAMI HX...
JIBUTaTHCS TIO KPYTY, IPUYEM CJeJiall OJUH U3 KPYTOB BHEIIHUM, a APY-
rol — BHyTpeHHUM. BHelHee BpaiieHne OH HapeK MPHPOIOH ToxIe-
CTBEHHOT0, 2 BHYTPEHHEE BpalleHHe — NPHPOAoii uHoro. ...[Ipurom
Teno Heba POJMIOCH BUIMMBIM, a JyIIa — HEBHIMMOM».

Tyt nozackaska Juis mepexosa OT arperaToB K ATPEropy.
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Om azpezamoe k Iepezopy
Mbwi ucpaem 6 uepul, mo3sea,
Teops 6yoywee uz cecoOHAUIHE20 OHAL.
Jlennon
Maremaruk B.B. HanumoB nocraBuwil 3ajgady IIOCTPOUTH
MOJIENIb «Oco3Haromel cebst Bcemennoi». 310 m Oymer «peaib-
HOCTB» BO BCEH ee MOJHOTe, 100 (PeHOMEH CO3HAHHs HEe BHIOPOCHIID
W3 HCTUHHO Hay4YHOHM KapTuHbl Mupa. Kak ckazan akamemuk Mamap-
JalmBHUIH, (DU3WKa «yIlepiack B CO3HaHWE». llepenpsirHEM 3TOT
Oaprep. Ho Takoil MpbDKOK B TEMHOTY BBIHY)KJAeT aBTOpPa BECTH
JanbHeWIee M3JI0KEeHUEe «0e3 CO3HaHUsA», B OONbLICH CTEHNEHU B
dhopme HaMEKOB, MeTaQOp M HHTYUTUBHBIX COOOpaKCHHIA.

Hrak, xorga Ha 6a3e TOPOBBIX CTPYKTYP MeTahU3UIECKOTO KOH-
CTPYKTOpa HaMu OyIeT co3aH CYyNepKOMIIBIOTEP, MPEBOCXOAAINN Ha
mHoro mnopsakoB JHK, To ocTalbHBEIM BeEmIeCTBOM 3aHUMATHCSA
Ooxpie OyneT He HykHO. He Hy»XHO co3aBaTh M3 BEIIECTBA 3BE3BI,
IUTaHEeThl, OOuTaTeNell miaHeT u T.4. BemecTsa Maio, OHO OYEHb JO-
poro. HyxxHo uatu mo penenty, ykazaHHoMy B ¢uinbMe «Matpuiay.
Bo Bcsakom ciydae, 6yap s borom, s ObI K CO3MaHMIO MHUPO3MAaHUS
MOIIEN UMEHHO TaKUM 3KOJIOrMYHbIM IyTéM. Ho OH Mor maTtu u mo-
unomy. OH xe Bcemorym! Kak yuun amocton IlaBenm: «MyapocTts
geoBedeckast ecTb 0e3ymue npexn auromM ['ocromga boray.

Ham cynepkommpioTep — 3TO HE MPOCTO OO0YCIOBIEHHOE Bpa-
IEHHEM BEIECTBO, MPEBPANIEHHOE B YCTOWYHBYIO JUHAMHUYECKYFO
arperannio (COOPKY) TOPOBBIX CTPYKTYp, a CyOCTaHIIMOHAJIbHAsS
KOHCTPYKIUS, oOJjajaromas caMmocyiiecTBoBanueM. M BoT 3Ta cy6-
CTaHIIMOHAFHAS KOHCTPYKIUS W CHAeNiaia BO3MOXKHBIM  BHPTYallb-
HBIM MUp, KOTOPBIN AJI HaC SBISIETCA €AMHCTBEHHO PEAbHBIM. MBI
HE TIPOCTO CYHIECTBYEM — MBI CaMOCOCYIIECTBYeM, MO0 OCO3Ha&M
CBOE€ CyILIECTBOBAHME IIOTOMY, YTO CO3MaéM JTO CYILIECTBOBaHHUE, A
OCO3HaHUE — HE CO3/1aéM, OHO HE HAMHU CO3JaHO, MOTOMY MBI CaMo
0co3HaHue He oco3HaéMm. BcerommHaercs ¢paza u3 «Anosio» I[lene-
BHHA: «Bcé smo 6ObL10 Ha camom Oene cO8epUIEHHO HEPEAIbHO — XO-
Msi JJIeMeHMbl HePeanrbHOCmU COOMHOCUTUCL Opye ¢ Opyeom 0e3-

OUWUOOUHO U MOYHO...».
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JlaHHBII HaM Ha KpaHe CO3HAHUS MUP KaK Obl KaXK10€ MTHOBSHHE
co3MaéTcs M B TO JK€ MTHOBEHHE — Hcde3aeT. bynap mo mpyromy, Bcé
MIPEICTaBISLIOCH OB B BHJIE, TIOJJOOHOM IEPEIUICTEHHOMY KITyOKY 3MEi.
Ho smozco ne nabmooaemcs. Kax sce obvsichsiem 3mo cO8peMeHHas
HAYKa KOZHUMOo2us?

AwmepukaHckuii yueHsli Mapk Yanrmsm, u3ydas (EHOMEH Tak
Ha3bIBaEMOU «3a/IEP’KKM OTBETA HEMPOHOB» MPHUILIEN K 3aKIIOYEHUIO:
MBI TpefBuauM Oyayiiee. To eCTh BUAMM BEIIU 33 OJHY JACCATYIO
CEeKYHJBI 0 WX (akTHU4ecKoro noseieHUs. COriacHO €ro Teopuu
(xypuan Live Science) Hamr ym crmoco0eH co3fgaBaTh oOpasbl TOTO,
YTO MOSIBUTCS Yepe3 OJHY IECATYIO CEKYHIbI B OynyimeM. OTo mpe-
BHJICHHE TTO3BOJISET HaM OBITh HA4eKy, KOT/Ia B HAIly CTOPOHY JICTUT
M4, OHO JaeT HaM BpeMs CpearupoBaTh M MoWMaTh ero. C moMomiso
3TOHM CITOCOOHOCTH MBI MOXKEM TaKXKe, K MPUMEpPY, YBEPEHHO MaHEB-
pupoBath B Toime. M BooOIe — cymiecTBoBaTh. ANopus ABryCTHHA
[JIACUT: NPOLUIOTO YK€ HeT, Oynymiero emé HeT, a HacTosiee —
MTHOBEHHO, CII€JIOBATEIIbHO, BPEMs HE CYIIECTBYeT. A pa3 OHO He
CYmECTBYCT, 3HAYUT, HUYCTO HE CYHICCTBYCT, HCIJA€C CYLICCTBOBATEL.
Ho Yanrusu no cyTu paszpemui 3Ty anopuio. M BaM HyXeH OTKa3 OT
MBIIUICHAS B KaTETOPHSIX MPOIILIOro, HACTOSIEro, OyIyImero, 1 Ham
HeoOXOoaMMa TIepecTpoiika Ha MOHMMAaHWE HACTYIAIOMIero, HacTaro-
IIETO CO3UIAIONIETO (TEHEPUPYIOIIETO) TPSAYIIEro. ITO MOXKHO IMPO-
WJUTIOCTPUPOBATH rpanopon Omepa «Pucyromue camu ceds mepe-

s=s TUICTEHHBIE pyKW». PeaabHocTh —
JUIIb  areHT CO3HAHHWS, OHA He
OTpakaeT [elCTBUTENBHOCTb, a
reHepupyeT eé BapHAHTBI, H PHCYET
HAM Ha JKpaHe CO3HAHUS CaMYI0
YIQYHYI0 JOTaJKy O TOM, KaKOB MUP
SIKOObI HA caMOM [ieJie.

ITomuuTe ¢unbMel npo u3Bep)keHUs ByskaHoB? MHorma B HuX
BUHO, KaK TEKyIlas II0 CKJIOHY JlaBa IPOKUraeT cebe pycio, KOTo-
poro He ObUIO MUHYTY Ha3zaj. TouHO Tak ke co3HaHue (Drperop)
co3zaeT KapTuHy ¢usnueckoro mupa. Ilomyuaercs, Ham JaH He
caM Mup (HaCToAIIEe), a TOJIBKO €ro TeHepalus CO3HAHWEeM — OJIm3-
Koe Oynymiee. A TOCKOJIbKY HE B HACTOSILIEM, TO HE HacTosIiee, a
HEYTO BUpTyalbHOE, MyJbTuMeaua. A kto Takue Mbl? Munusnmy-
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JIbHBIC CO3HAHMUS, TIOPOXKAAEMBbIE TrPEeropoM, HaXOAALIHECS C HUM
B cuMOmoTHyeckoii cBsizu. Ilpupoma meicau — 3T0 Beernaa paktop
«memanus» peanbHOCTH. [lodTOMY Hemb3s HAaydWUTHCS OTIWYATH pe-
QIBHOCTh OT CBOUX MBICIIEH O Hel. MBI M TBOPUM MBICITH, U CaMU
SBIISIEeMCS TMPOJAYKTOM CBOMX MbIcield. [loaTomy cebst u ocoszHaém, a
CaMOOCO3HaHHE — He OCO3HAaéM, IIOTOMY YTO OHO CO3/1aéTcsi He Ha-
MH, a OTPEropom.

I'enepupyemblii OrperopoM Mup NpOSBISAETCS HAa DKpaHEe WHIU-
BHIyaJbHOTO CO3HAaHUA. [IporicxomuT He OoTpakeHue MHUpa, a ero IMo-
Jaranue, crenudukanus peanbHocTH. Co3HaHME padoTaeT B PEKUME
OTIEPEKEHHUSI «peasbHoro» BpeMeHH. [lo3TOMy M HET HHUKaKoro
«kIyOKa 3meit». M300pakeHue Ha SKpaHe U €CTh TOJIBKO M300pake-
HUE, TIOSBIISIETCA U TYT )K€ HCUe3aeT C IKpaHa, CMEHSSICh IPYTHM.

WnpuBuayansHOE CO3HaHWE caMO Mo cebe SBISIETCS MILTI030D-
HBIM, COCTOSIIIMM M3 KOHLENUUH (KJIMIOB), HE OTPAKAIOMIUX B HC-
TUHHOM BHJIE peasibHOCTH. MHaue ToBOps, NaHHBIA HAM MUpP — 3TO HE
«rpenacTaBieHne U Bois» (kak yumn lllomenraysp), a HaBaxaeHne U
Mopok. OdeBHIHO, BCE HAIIM BO3MOXXHOCTH 32 TPEAEIIOM peallbHO-
ctu. TpyaHo B 3To noBepuTh? A Bbl BuauTe cHbel? Hamr mup Gonper-
BOBaHHS HEUYTO BPOJIE OCO3HAHHOTO CHOBHIeHHS. Ho B Mupe Hammx
CHOB HMHAs JIOTHKA COOBITHH, 3TO MOYKHO 3aMETHUTH Ha JTaIle Mepexo/ia
OT cHa K OonpcTBOBaHUIO. VICTHHHAS pealbHOCTh — 3TO TO «4€ro Ha
OenoM cBeTe BooOIE HEe MOXeT ObITh». OHa He pedepupyeTcs B Mo-
HATHSX ¥ HE OTpakaeTcsl B 00pa3ax HaIIETo «0eIoro CBeTay.

Orperop — 3T0 MUPOBOH pa3yM, a HaIlld MO3TH (TO, YTO Ha SKpaHe
CO3HaHMS MPENCTaBIsIeTCss UIMH) — 3TO CBOeoOpasHblii mHTepdeiic, 1o
KOTOpPOMY Hallle aBTOHOMHOE (MHIMBHAYyaJIbHOE, KIMEHTCKOE) CO3Ha-
HUE TIOAKITIOYAETCS K CepBEPY MHUPOBOTO CO3HAHUS — Arperopy. M mpo-
0oBaTh MOHITH HAIl MUP HA YPOBHE JIOTMKU — 3TO CPOJHHU IOTBITKES
KOMITHIOTEPHOW MPOTPaMMBI 3arJISTHYTh B MUP IPOrPAMMHECTA, CYIIECT-
Ba M3 MHpa MPUYMHBI, HAa OIMH MOPSAOK BhIle. Mup (usmueckoii pe-
TBHOCTH — 3TO BU3YaJM3allusi, YCTOWUMBOCTb KOTOPOH ompenessieTcs
Bomnei#i, HamepeHreM U ypoBHEM Orperopa, CyIIHOCTH, HEM3MEPHMO
0oJiee IPOJBUHYTON BO BCEX OTHOMIEHHSX. JIfoawm u npyrue co3maHus
Haiero Mupa juist Hero — kak MbIcau Jist Hac.

Orperop — 3To TO MEPBOHAYANO, KOTOPOE TEHEPUPYET HaM HaMHU
e Bce MHOTrooOpasue Mupa B BHIE MH()OPMAIMOHHBIX MaTTEPHOB-
3MI0COB KaKJOT0 TaK Ha3hIBAEMOTO MAaTEPHAIFHOTO O0BEKTA.
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B pesynpraTe nmaHHBII HaM MUp TPEACTABISETCS HE CTOJBKO
TPOMO3JIKUM HHXXEHEPHBIM COOPYXEHHEM, CKOJIBKO XYJOKECTBEH-
HBIM TBOPEHHEM — IIPOU3BEIEHUEM HCKYCCTBA — BBIPA)KEHHEM O€CKO-
HEYHOT'O KOHEYHBIMH cpencTBaMH. OH, NEHCTBUTEIBHO, BEPX COBEp-
LICHCTBA, TaKOW (pakTalbHBIN, KaK HA PUCYHKE CJIeBa, a HE TaKoh
YPOIUIMBBIN, KaKk crpaBa. Mupo3aaHue — caMu31aT CO3HAHUS.

WHTepecHO, 4TO CKa3aHHOMY €CTh BIIOJHE HAy4yHOE IIOATBEp-
skpenue. [Ipu 1000TOMHH MOKHO MOJTYYHTH JABE MOJENN CO3HAHUS B
onHoM yeperne. C TakuM ke ycrexoM B "eanHoe" 0ObeMHEHHOE CO3-
HaHME MOXXHO BKJIIOUHUTH BCE JKMBOE, BKIIIOYas JIIOAEH, IPOCTO Ypo-
BEHb 3TOro "OOBEAMHEHHOTO CO3HAHUS"' HEJOCTYNEH €ro KOMIIOHEH-
tam. [logoOue «MaTpULBI», TOJIBKO "HAYUYHBIM" S3BIKOM.

OTOMY MOXXHO IIpHIaTh IICEBIO OHMONIOTMYECKYIO HHTEpIpeTa-
muto. [IpooOpasbl Mupa CyIIECTBYIOT B Hailel namstu B Gopme 1o-
0OHOH (popMe ANIEKIETOK IPUTOAHBIX Ul 3a4aTHs, U IOPOXKIA0T-
Csl Ha PKpaHe CO3HAHUS, OTUIONOTBOPSSACH BOCIIPUSATHEM CUTHANIA W3-
BHe. «SlinekneTkn» 00pa3oBaHbl B pe3yIbTaTe BCEro MPEAbITYLIETO
«OTIBITA JKU3HEAEATEIbHOCTH OpraHu3May. 371ech 0a30Basi KOHCTPYK-
s (Gopma) U BHEIIHEE OIJIOJOTBOPEHHE KOHCTUTYHPYIOT 00pas, U
MOPOXAAIOT €r0 Ha DKpaHEe CO3HAHUS. A eClM «M3BHE» HaXOAUTCS B
TEX Ke «IHLEKIeTKax», To 00pa3 — pe3yabTaT CaMOOILIONOTBOPEHHUSL.
"IToxoxe MBI )KUBEM B MUPE KOTOPbIH caMu ¥ IpuiyManu", AypoGuHo.

A umo npupoda denaem 6e3 Hac?

Komy mozoa 6nucmaem cuescnolii Hacm?
Kozo nyzaem oconmenviti epom?

Koeo kpomewino yenemaem myua?

3auem 600e kauamov nycmou napom

u naoams 0151 e2o 36e30e naoyueui? ..

Hu ons kozo? Ha ecsikuil ciyuai?..
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3akil0ueHue
He 3nas, umo ucmuna 61uska,
00U uwym ee oanexo. Kak sicanv. XakynH

Ilomararo, OTKpBIBasi JAHHYIO KHUTY, OJHHA YUTATENN OOSIIHCH, a
IpyTre, BO3MOXKHO, HAACSITUCh YBUAETh Tydy MaTeMaTndeckux (op-
MyJl ¥ MyApeHBbIe BBIUYUCICHHUS, KaK B JII0O0OOW KHHTE IO TeOpeTHde-
CKO#l (hm3mke, TOCBAMEHHON TrpaButanuu. Ho, MmockoisbKy, aBTOp,
MPUHUMAET JII000e OOpallleHHEe 3a MOMOIIBI0 K MAaTEeMaTHUKE 3a CBOE
WHTEIICKTYaIbHOE MOPaXKEHUE, 32 TOJJIOT, OH MOMEN MHBIM IyTEM.
OH, pykoBOJACTBYSICHh ycTaHOBKOU Mcaaka HproTOHA, 4TO mpupoaa Bo
BCEM TPEJICNIBHO MPOCTa U SKOHOMHA, OTPAHUYMIICS DJIEMEHTAPHBIMU
COOOpPaKCHUSAMH, TMOAKPSIUIIEMBIMH POCTBIMU KOHTPOJIUPYESMBIMHU
SKCIIEPUMEHTAMH, TEM HE MEHEE, CIIOCOOHBIMU JJaTh KOHCTPYKTHBHOE
ONMpeeiCHHE TIpPaBUTAIlMM W Pa3BesTh (PuiIocopCKUil  TyMmaH,
OKyTaBIIMA JTO sBIeHWE. Tem Oojee dYTO MaTeMaTHICCKUN
WHCTPYMEHTapHil Ha MpoOJeMe rpaBUTAINH AT SIBHYIO OCEUKY.

Hanetroce, 9T0 y uuTatens He CIOXWIOCH TaKOe BIIEYATIICHHE,
Kak OyJITO aBTOp MEYETCS BOKPYT CJIOHA, XBATA€T €ro 3a pa3Hble Jyac-
TU TeJla ¥ BUIUT BCE T€ )K€ IUIAHTH, BEPEBKH M CTOJObI, HE CBSA3BIBAS
B €IMHYIO KapTHHY — B ClIOHA. Harr ciioH — BceM 3HaKoMast HHepIusl.

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

ABTOp HE SIBIIIETCS CTOPOHHUKOM HE TOJIbKO cucteMm KomepHuka
unu IlTosnemesi, HO U TEOPUM TOJION W Jaxke, HBIHE MOJHOM, TEOPUHU
IJIOCKOM 3eMiIh. Y HEro CBOsA CHCTEMa, HO O HEH OH HamepeH
MOBeaTh CBOMM YHWTATENsIM B CJENyIOIIed KHUTE, W TO3TOMY
noOyX/IaeT 4uraTeled K KPUTHYECKHUM 3amedaHusM. [na3 mo0oro
MUIIYIIETO BCE-TAKH «3aMbBLJICH», U YNTATEINIO JaHO YBUAETh B KHHUTE
Oomnpiie e€ aBTopa. Hampumep, uuTaio OgHY CTaThlo, aBTOp, OWUIyS
CBOMX OIIOHEHTOB, OCTPHUT: «...a TPETHH C alUIOMOOM 3asBIISIOT, YTO,
MOJI, B JIaHHOM paiioHE 3EMHOTrO Imapa BOOOIIE CyIIECTBYET
aHoMaibHas 30HA. [lomararo, 4TO HACTOSIIME AHOMAJILHBIC 30HBI
HaxoJsATCS B TOJIOBaX IMOAOOHOTO THIIA JIUTEPATOPOBY». 3JECh,
YBIEKIIUCh TOJIEMUKOW, aBTOpP MPO3€Ball JaHHOE €MY OTKPOBCHHUE:
BeJlb, HECOMHECHHO, HAIlld TOJIOBHI — CaMble aHOMAaJbHBIE OOBEKTHI
Bcenennotii, n00 oHM ke OJHOBPEMEHHO U €€ CYOhCKTHI.

ITmmure B agpec bmp49@yandex.ru
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IMPUJIOXEHMHME 1

MexaHHKa TOPOBBIX CTPYKTYP

Onucwieail, umo 6uOuUULb, a He Mo, Ymo mol 00 Imom oymaewn. [lnamom.

TeKkcT MaHHOTO TIPHIIOKEHUS MPEJICTABISIET COOO0M coJiepKaHue
crpanul] 45-50 (c HeKOTOpHIMHU cOKpameHusmu) n3 kaura B.H. Ila-
KynuHa «['paButanusa. BuxpeBas monens mukpomupa» [8]. Hymepa-
LMl PUCYHKOB COOTBETCTBYIOIIAS.

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

MoxHo ObI10 OBI CIENaTh MPOCTO CCHUIKY HA KHUTY, HO B Halle
BpeMsI KHUTH U3AI0TCS MU3EPHBIM TUPAXKOM, CaWThbl, HA KOTOPBIX MX
pa3sMeInaroT, HepeAKo OeCClIeHO NCUE3at0T.

OcHogHble ceolicmea suxpeii

HanonHaum mypokuii TUIMHAPUYECKUHA COCYI KOHEUHOU BBICOTHI
(pucyHok 1.19) kanenpHOW min ra3000pa3Hoil xuakocTeio. Ecin ee
PacKpyTHUTb, TO MOJIyYUM BUXPEBOE JBMKEHUE.

LenTpanbHbIil MIMHAPHYECKU CTOJOUK HEKOTOPOW TONIIMHBI —
SIIPO MM KEPH BUXPs — BpallaeTcs Kak TBEPAOE TENO BOKPYT CBOEH
ocu. OctanpHast Macca >KUAKOCTH — IPHUCOSMHEHHBIN CII0I — KPYTUTCS
BOKPYT s11Ipa.

JIuneliHast CKOPOCTh BPALLEHUSI B CJIO€ YMEHBILACTCS [0 HAIPaB-
JICHHUIO OT OCH BHUXP# Kak 1/7. [y Touek >KuIKOCTH, 3HAYUTEIBHO ya-
JICHHBIX OT $iipa, CKOPOCTH OOpaTHO TMPOMOPLHOHAIBHEI KyOam pac-
crostHust oT siapa (1/7°).
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O05acTh PUCOSTUHEHHOTO CJIOSI CHAPYXKU SApa BUXPS SIBISICTCS,
0e3yCcI0BHO, HEOTHEMIIEMON YacThI0 3TOro Buxps. Ho manee mMb1 Oynem
Ha3bIBATh YACTHIIEH TOJIHKO KOMITAKTHOE SIPO — OBICTPO BPAIAIOIIYIO-
Ci YacTh C MOJIOKUTEIbHBIM TpagueHTOM CcKopocTu. [IpoTspkeHHyro
HAPY>KHYIO 4aCTh C OTPUIIATEIILHBIM FPAIUCHTOM CKOPOCTH OyaeM Ha-
3BIBaTh MPUCOEAMHEHHBIM CIIOEM OKpYyXKaroliei cpenbl. B aTom ciydae
BUXPHU MOXXHO paccMaTpUBAaTh KaK TBEPJBIC «UIAPUKW» B OKPYKCHHUU
MPUCOSTUHEHHOTO «COOCTBEHHOT'O TTOJISD).

CyiecTByeT 001U MEXaHU3M B3aUMOJICHCTBHS MEXy Pa3HO-
00pa3HbIMU BHXPEBBIMH O00BEKTaMH B TOJEeBOU cpene. [lputsxeHue,
OTTaJKWBaHUE, OOBEIWHEHNE YaCTHUI] JUIA CO3/IaHUSI HOBOW CTPYKTY-
pBI 00YCIIOBINBAIOTCS TEMH CKOPOCTSIMH, KOTOPBIE BUXPH BBI3BIBAIOT
B OKpyXarouieil ux cpene. Buxpu B3aMMOIeHCTBYIOT ApYr € OPYroM
JUIIb Ha TOM PACCTOSHHUM, Ha KOTOPOM BpAIIEHHE OKPYXKAIOMIEH HX
BO3MYIIIEHHOW Cpeabl MOXKET yBIeKaTh Apyrue Tena. Ecim B 30HY
BpallleHUs] IPUCOETNHEHHOTO CJI0Sl BUXPS MOTAIaeT BTOPOH BUXPH, TO
OH BpallaeTcs BOKPYT MepBoro BUXps. To ke camoe CrpaBeiIuBO IS
BTOporo Buxps (PucyHok 1.21). Dto He nepeMenieHre OHOTO Tela 3a
CYET yJapa WIA CUJI TPEHHUSI CO CTOPOHBI APYroro Tejaa. JTo ABHXKE-
HUE Cpe/ibl — KaK eciid Obl IIEIKa Moraja Ha PeYKe B BOJIOBOPOT.

= o Bk
."(f \'I ( \fr h\\‘
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Pucynox 1.21. Bzaumooeiicmsue guxpesvix Koziey

Ecnu nBa BUXps MMEIOT paBHbIE IO BEJIMYMHE, HO IPOTUBOIIO-
JIOXKHBIE [10 3HAKY HMHTEHCHUBHOCTH, TO OHM COOOIIAIOT IPYT IpYyry
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paBHBIE IO BEJIWYHMHE U OAMHAKOBO HAINpPAaBIECHHBIE CKOPOCTH, T.C.
IBIDKYyTCSl moctynatenbHo (PucyHok 1.21 a). J[Ba BUXpA, uUMeromue
OJIMHAKOBBIE 10 BEJIMYMHE U 3HAKy MHTEHCUBHOCTH, BPAILAIOTCS BO-
Kpyr OCH, MpOXOZSIIEH uepe3 CepeIuHy PACCTOSHUS MEXAY HHMHU
(Pucynoxk 1.21 b). Ecnu aBa oanHAKOBBIX BUXPEBBIX KOJbIA UMEIOT
obmuryro och (Pucynok 1.21 c¢), To mepeqHee BCIEICTBHE CKOPOCTEH,
3aJaBaeMbIX 3aJHUM KOJIBLIOM, YBEJIMYMBAETCS B AUAMETPE U 3aMel-
JIeTCs; 3aJHee MpU ITOM CXKHUMAETCs U yckopsiercs. B pesynbrare
3aJHee KOJIBLO IIPOXOIUT CKBO3b IIEpeHEe KOJIbII0, U BCE IIOBTOPSIET-
s cHaJaJia («Arpa BUXPEBBIX KOJIEI»).

s Hac Ba)KHO, YTO TPUCOCTUHEHHBIA CJIOW OOECIICUMBACT pas-
J4Hble (OPMBI CLETUICHUS] TOPOBBIX CTPYKTYp, KOTOpBIE CaMH 10 cede
YCTOMYMBBI Os1arosapst NEpreHANKYJISIPHOCTH MOMEHTOB HMITYJIbCA.

IIycTts Ha TOpOWMIANBHBIA BHXPh, M300pakKCHHBIM Ha PucyHKe
1.22, neiictByer BHeuHss cuna F. Eciu cwia HampaBieHa BIIEBO, TO
LEHTPBI KPYTOBBIX JIMHUH TOKA CMELIAIOTCS BJIEBO, IJI€ BPAILAOIIAsCs
XKHJIKOCTh HAIIPaBJICHA BHU3 B JIEBOM YacTH KOJIbLIA U BBEPX — B IIpa-
BOH vacTu konbua. IloaToMy moj neicTBHEM CHIIBI OCh Topa OyaeT
pa3BopauuBaThCsl NPOTUB YAaCOBOH CTpenku. Buxpb o0nagaer uHepT-
HOCTBIO B [OIIEPEYHOM HAIPABJIECHUH: OH COIPOTUBIIAETCS JBUXKEHHUIO
B HanpaBJICHUN CHJIBL.

Bropoit 3akoH HploToHa riacur, 4ro M3MEHEHHE KOJIMYECTBa
JBIDKEHHS IPONOPILMOHATIBHO NMPUIIOKEHHON IBIKYILEH CHIle U Ipo-
HUCXOJUT MO HAIMPABJICHUIO TOW MPAMOM, 110 KOTOPON 3Ta cuiia JeNCT-
ByeT. JBikeHHe OBICTPOBpAILAIOMIMXCA BHUXpEHd HE MOJUUHSETCS
9TOMY 3aKOHY: JABHXEHUE OCH BUXPS ONpeneNseTCs] HalpaBIeHUEM He
CHJIBI, @ MOMEHTAa BHEIIHEH cuibl. BUXph cMmemaercsi mepneHauKy-
JIIPHO IEUCTBYIOIIEH CHJIE.

Pucynox 1.22. Ilosopom uxpegozo Kovya noo oeticmeuem cuiivl
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Ecnu cuna F npunokeHa NepneHuKyJIspHO MIOCKOCTH BUXPEBO-
ro xonsa (Pucynok 1.23), To oHa ToJKaeT ocH ABYX BUXpEH BBEpX,
IZle BPAILAIOLIMECs YaCTHULBl XKHUJIKOCTU IBWXKYTCS B IPOTHBOIOJIONK-
HbIE CTOPOHBI: BJIEBO B JIEBOM YaCTH KOJIBLIA U BIPAaBO — B IIPABOM yac-
TH, CIIEIOBATENILHO, KOJIBLO OyIeT pacTsAruBaThCs, T.€. JBUTaThCs Mep-
NEHAUKYJISIPHO IPHIOKEHHOM cuie. JluameTp Kojblia IpU 3TOM yBe-
ymauBaetcs. Eciu cuita Obu1a Obl HanpaBiieHa BHU3, TO Pa3Mephl KOJIb-
LA JODKHBI YMEHBIINUTHCS. Takum o0Opa3oMm, HpW BO3ACHCTBHM Ha
BUXpb KaKOM-TO CHWJIOM, IMOJy4YaeM CMEILEHUE IO JEUCTBUEM STOM
CHJIBI HE 10 BEKTOPY CHJIBL, @ B IIEPIIEHAUKYJIIPHOM €l HalpaBJIeHUU.

Pucynoxk 1.23. Pacmsoicenue 6uxpegozo Koavya

Emie pa3 nepeunciuM OCHOBHBIE CBOMCTBA JIMHEWHBIX BUXPEH:

1. PaBHOMEpHOE W TIPSIMOTMHEHHOE NBIKEHHE BUXPS UMEET Me-
CTO JUIIb NMPHU ACUCTBUM HAa HErO APYTOro BUXPS TaKOW K€ HHTCH-
CHUBHOCTH C MPOTHUBOIOJIOXHBIM BpallleHueM. BHerHee Bo3zeiicTBUe
SIBIISIETCS] IPUYMHOMN HE YCKOPEHMSI, & CKOPOCTH.

2. Ilox nmeiicTBMEM BHEITHUX MOMEHTOB CHJI OCh OBICTpOBpAIIaio-
LIErocs BUXPs MOBOPAYMBACTCS HE B TOM IIOCKOCTH, B KOTOPOUM OHa
MOBEpPHYJIACh ObI 0€3 OBICTPOro BpallleHHUs, 4 B IJIOCKOCTH, €i TIepIicH-
qukyngpHod. IIpu 3ToM ABWMXKEHHE OCH 107 JIEHCTBUEM IMOCTOSHHOIO
MOMEHTA CUJI TIPOMCXOJIUT HE C YCKOPEHHEM, a C TMOCTOSHHOW yTJIOBOM
CKOPOCTBIO U TPOJIODKACTCA JIUIIbL 10 TE€X MOp, MOKa JEHCTBYET BHEIII-
HU MOMeHT cwi. Kak TonbpKO Tpekpalaercs IelCTBUE BHELTHETO MO-
MEHTa CHJI, Cpa3y JKe MPEeKpaIaeTcs U ABMKEHUE OCH.

3. Buxpu B3auMOJECHCTBYIOT KaK YNpYyrue Tela, HO MepeaaroT
IpYyr Opyry HE HUMIYJIbC, & MOMEHT HUMITyJIbca IPELECCUOHHOTO
JIBVOKCHUS.

4. TlpucoeqMHEHHBIN CJIOW BUXPEBOW Cpelbl TaHHOTO BHUXPS YB-
JIEKaeT CBOMM TEUCHHUEM APYTHE BUXPH, KOTOPHIE B HEM Pa3MEILCHBI.
CwMellieHre HEHTpa Macc IPYTUX BUXPEH 3aCTaBIseT UX ABUTATHCS B
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MEPIICHIUKYIIPHOM CMEIIEHUIO HAMTPABJICHUU — TI0 JTMHEHHOU CKOPO-
CTH BpAIICHUs B HOBOM IICHTPE Macc.

5. KonbueBoil BUXpb B Cpeiie ABUIKETCS MOCTYIATENbHO BOJb
CBOCH OCH B HAIPABJICHUH TTOTOKA Yepe3 [CHTPAILHOE OTBEPCTHE.

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

BuxpeBoe KoJbII0 HE MOXKET OCTaBaThCs HEMOABWKHBIM. OHO 0y-
JeT JBUTAThCSl IO HAMpaBIEHUIO, MEPIEHIUKYISIPHOMY IDIOCKOCTH
KOJIIbIIA, B TY CTOPOHY, B KOTOPYIO JKHUIKOCTB BRITEKAET U3 KOJBIA. DTO
IBIDKEHHME OymeT TeM ObIcTpee, 4eM OOJbIlie MHTCHCUBHOCTL BUXPS H
YeM MeHbIe pasmep Koibla. Kombiio OynmeT mepenBuratsCsi paBHO-
MEpHO, TIEpEeHO0Cs 32 COOOH BCIO KPYTSIIYIOCS BOKPYT HETO KHIKOCTD.
KombrieBoit BHXph MOXKHO CpPaBHHUTh C CaMOBBIBOPAYMBAIOIIAMCS
OyOimmkoM. OH MMeeT COOCTBEHHBIN «IBIDKUTEIILY B BHJIE TOPOUIATHHO-
ro BpanieHus. [IprucoeMHeHHbIN CIOM CHEIUIIETCs CO CBOOOHBIMHU TO-
pamu. [Ipu 3TOM BHXpeBasi cpejia He COMPOTHUBIIETCS CKATHIO U CIIBUTY.
CMeleHne TOPOB MPOUCXOUT TIEPICHANKYIISIPHO JISHCTBYFOICH CHIIE,
T.c. paboTa CWIbl paBHAa HYIO. J[pyrumu cClioBamMH, TEJIO JIBHKECTCS B
BHUXPEBOI cpesie 0e3 «TPEeHUs.

DTO NBIKCHUE BUXPS B TOJIE MOXKHO CPAaBHHUTH C TE€M, KaK MBI XO-
JIIM TIO 3eMJI€ — OTTAJIKMBAEM HOTOM 3eMITIO Ha3a, a CHiIa TPEHHUS TTOKOs
HOTH O 3eMJII0 TOJIKaeT Hac Brepes. bimskimM anamorom OyneT Takxe
JBIDKEHHE KOJIECHOTO HJIM TYCEHHYHOTro TpaHcnopta. CBoeil Hapy>KHOI
YacThI0 CaMOBBIBOPAYHBAIOIIUIICS BUXPh KaK OBl «KaTHTCS» MO HapyXkK-
HOMY TpyO9aToMy CJIOIO CIIETUICHHOTO ¢ HUM 1moJis (PucyHok 1.24).

>~ HapyxHbIA
cnow nonsa

7777777777 777727

G55 BTt

cnow nona

Pucynox 1.24. J[gusicenue mopoudanbHoeo 8uxpsi 6 «8a3Kot mpyoey
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VYcnoBueM MNOCTYNATENBHOTO IMEPEMELIEHHs ABIAETCS HaJIMuue
BA3KOCTH cpefbl. YacToe yTBepXkIeHHE O «0e30MOpHOMY JIBHKEHUH
He 000CHOBaHO. BUXpH-TOPHI OTTAJIKHBAIOTCS OT OKPYXKAIOIIEH BSI3-
KoH cpenpl. [Ipu nBMkeHNM BUXpsA UMIYJIbC coxpaHsercd. Ilpu stom
Hapy>KHBIH CJIOH Moy oTOpachiBaeTcsl Ha3zal, a BHYTPCHHHUH CiOi
1oJIsl BeIOpachIBaeTcs BIEpel. AHAIOTUYHYIO KapTUHY Mbl HMEEM
IIPU IEPeXoJe YeNIOBEKa B JIOJKE C HOoca Ha KopMy. OTHOCHUTEIBHO
BOJBI JIOJKA YXOIUT BIEpE], a 4esloBeK — Ha3al. LlenTp macc ocraer-
Csl Ha MecTe. 3/eCh BMECTO JIOAKH — IIOJIe, a BMECTO YeJlOBeKa —
BUXpb. PaboTa npu 3TOM He coBepIIaeTcs.

Inekmpomaznemusm de3 noneil

Ha Pucynke 6.15 npexacraBieHa KapTHHa 3J€KTPOMAarHUTHOIO
W3ITy4eHus Aumois — BuOparopa ['epua. PUCYHKH BBITOJTHEHBI CaMUM
I'epuiem. OHM B3ATHI U3 ero craThbél «CHIIBI JEKTPUIECKUX Kojeba-
HHW C TOYKH 3peHUs Teopun MakcBemra». [Ipu pabore BuOparopa ot
HETO TEPHOAWYECKH OTAENAIOTCS JUCKPETHBIE 3aMKHYTBIE TOPOU-
JaNbHBIE BUXPH, MMOKa3aHHbIE CIUIOIIHBIMY CHIIOBBIMH JHHUSMH. Ka-
KB BUXPH TPEACTABISET ONWH TOJYNEepHoAa KoieOaHuil. JTo Ha-
TJIATHO BUIHO M3 PUCYHKOB, HA KOTOPBIX MPEACTABIEHBI YETHIPE MO-
MEHTa BPEMEHH.

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

[lepBbIii pHUCYHOK TPEIACTABISAET HAYajIO0 HOBOTO KOJICOaHUSI.
DNEKTPUYECKUI TOK B BUOpATOpE MPOXOJUT Yepe3 MOJIOKCHUE PaB-
HOBECHsI, JocTUTas HauOoJbIel ckopocTtd. Ha BTOpoM pucyHKe T0-
Ka3aHo, YTO HApOXKAAIOLIMKCS HOBBIM BUXPb pa3lyBaeTcsi U pacral-
KUBAeT B CTOPOHBI MpenblAyIuii BUuxpb. Ha TpeTbem pucyHke mpen-
CTaBJICH MOMEHT MaKCHUMAJIbHOI'O TOKa, KOTJa BCE CUJIOBBIC JIMHUU
eIre 3aMKHYTBI Ha pa3psaHbIii IPOMEXyTOK BuOpaTopa. Ha  derBep-
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TOM PUCYHKE MBI BHAWM 3aKIIOUNTEIRHYIO a3y HopMHUpOBaHUS HO-
BOTO BHUXPS IIPH YMEHBIIEHUH TOKa 10 HyJsA. CHIOBBIC TUHUU 3aMbI-
KarTCsS MEXAy cO00H, BUXPh MPUHHUMAET (OPMY 3aMKHYTOTO TOPOH-
Ja. Yke uMes HadallbHYI0 CKOPOCTh B CpPEeIHEN IJIOCKOCTH, OH HAYH-
HAaeT PacXoJUThCs OT BHOpaTropa cpasy BCIEH 3a MPEIAbIIYIIUM BUX-
peM. OTaenuBIIAeCsS OT BUOPATOpPA MOJIBIE TOPOUAATBHEIC «PATHOBHX-
pu 'epuiay pacmupsiroTcst CO CBETOBOM CKOPOCTBHIO KaK BUXPEBBIE BO3-
MYIIIEHUs B CIUIONIHOM cpeze. Ha mpakTuke pa3Mepsl EMu BEIOUPAIOT
TaKUMH, YTOOBI BpeMsI paclpoCTpaHEHUsT N3MEHEHNN dJIEKTPOMArHuT-
HOTO TIOJIsl B HEH ObUTO OBI CPaBHUMO C TEPHOJIOM KOJEOAHMM TOKa.
Wznyuenune OyaeT MaKCUMAJIBHEBIM, €CIIM BHYTPY H3JTyYaloIeH CHUCTe-
MBI 2HEPTHUs OYIEeT 3HAUNTEITLHO MEHBIIIE, YeM BHE €€.

BoT 13 9€ro COCTOST ¥ TI0YEMY «KOJIBIIITYTCSA» IIMEKTPHIECKHE W MATHUTHBIC

TIOJIST KEM-TO TIOCESIHHOM B 9 HPe «IIIICHHUIIBD.

A BOT TyT https://sites.google.com/site/novyjmir2012/about-us/6-atomy, Ha
caiire «HoBbIi MHp», ABTOpP INPUBOJMT K BPAIIATEIBHOMY JBIXKEHUIO U
anektpuuectB0. OH, B YaCTHOCTH, MHIUCT: «Js CO30QHUS INEKMPUUECKOZO
3aps0a He HYJCHO HUKAKUX KYIOHOBCKUX HACMUY, HUKAKUX IAEKMPOHOS,
no3umporo8 u npouux erynocmeii. OHU HYJICHbI MOILKO AKAOEMUKAM, YmoGbl
napume moseu Ham u opye opyey. Ho snekmponvr maxu cywecmayrom. OHu He
yacmuybl U He KEA3U-HACuybl. DIeKMPOHbl — CNEYUALbHOU (POpMbL GUXPU-
mopel. Amom Oenaem S1eKMPOHbL MAK Jice, KAK KYPULbWUK — KOAbYA ObiMd.
Topsl noayuaiomcst om moz20, Mo amom HYIbCUpyem u 8pawaemcsi 0OHO
epemenno. Eciu amom nynscupyem ¢ ne0oCmamounol amniumyooi, mo mopos
He NOAYHUMCS, HOIMOMY KAMOObl 6 O9NeKMPOHHLIX JAMNAX NOO0SDEesarom,
ocgewaiom, 63peblealom, UIU, OpPYUMU  CIOGAMU, 6030YHCOAIOM  MPACKY
amomosy.

[pumeyanue. 60 ner Hazan, Tecna nucan: " mokasan, 4To yHUBepcalbHas
cpezia sBIAETCS Ta3000pa3HBIM TEIOM, B KOTOPOM MOTYT PaclpoOCTPaHATHCSA TOJIBKO
MIPOJIONBHBIE UMITYJIbCBI, 00pa3ysl MOMEPEMEHHO CXATHE U Pa3psKEeHHE, TO eCTh Tak,
KaK IIPOUCXOJUT IIPU paclpOCTPaHEHUHU 3BYKOBBIX BOJIH B Bo3ayxe. Cie0BaTeIbHO,
paauorepeiaTIiK He co31aeT BONHBI ['epria, KOTOphIe SBISIOTCS MH(OM, a CO31aeT
3BYKOBBIE BOJIHEI B 3()Hpe, MOBEICHNE KOTOPHIX BO BCEX CMBICIAX MOJXOOHEI BOIHAM

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

4geM OOoJTbIIe TUIOTHOCTh BEIIECTBA, a CBET — HA000pOT?
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IHPHJ/IOJKEHHUE 2
Dpexmuenvlii XxapaxKmep peaKmueHo20 08UNCEHUS

UenoBeky, ¢ HE MaTEMaTHYECKUM, a
¢ ¢dusnueckuMm TpodUIEM CO3HAHUA,
TPYJHO BCEPbE3 NPHUHATH CYIIECTBYIO-
mee OObCHEHHE MPUHIINIIA PEaKTUBHO-
ro JIBIKCHHS, HAlIOMHHAIOIIEEe pPaccKas
Oapona MioHxray3eHa 0 TOM, KaK OH 3a
COOCTBEHHBIC BOJIOCHI BBITAIMI CeOs
BMecTe ¢ KOHEM u3 Oomorta. OOBscHe-
HUE TpUHIOWIA OazupyeTcsi Ha 3aKOHE
COXpPaHCHUS UMITyJbCa B MaTEeMaTH-
YecKoi OpMyTHPOBKE.

Opnaxo, y m060ro (pu3mueckoro 3akoHa, BRIPAKEHHOTO B MaTe-
MaTHYeCKOM BHJIC, JOJDKCH OBITh KOHKPETHBIN OUBUYECKUN me-
XaHW3M HCIIOJIHEHUS, MPEIIOJIaralouil OTBET Ha BOIPOCHI JIOTUCTH-
YECKOTO XapaKTepa: «KTO» COXPAHSET, «4TO» COXPAHAET, «TAe M KaKk»
coxpansier? Ho camoe riaBHoe, kak mMeHHO oOecrnieunBaercsi «CO-
XPAHEHMUEY, xakoB ero mexanuzm? OTBeTa Ha 3TH BONPOCH! B Ha-
cTosiiiee BpeMsi HET, 3aKoH JeiicTByeT kKak Obl «llo-Illyuremy Beme-
Huto". Emie n myTaHuIa Konr4decTBa JBMKEHNS C UMITYJIbCOM CHJIBL.

Bormpeku pacnpocTpaHeHHOMY MHEHHIO, B TEXHOJOTHIX MpPHMeE-
HSIFOTCSL HE 3aKOHBI MTPUPOJIBI, @ OCHOBOMOJATAIOIINE TTPUHIIUIIBI JACH-
crBus. Kakme ke peanpHbIE MPHHIWIBI JEWCTBUS IOAIEPKUBAIOT
MPUHIIAIT PEAKTUBHOTO JBMXKCHUA? J[BUXKECHHS, B COOTBETCTBHH C
ouLIHANTBEHON HAYKOH, B IPUHIIMIIE, O€30IIOPHOTO.

Bonpoc cioxHbli, Bellb U3-32 OTCYTCTBUS HUCCIIEIOBAaHUN U pas3-
paboTok 1o o0miel TpodiieMe TUHAMHYECKOTO PaBHOBECHS OOJb-
IIMHCTBY MEXaHHUKOB TPYIHO JaTh OOBSICHEHUE, HAIIpUMED, IPPEKTY,
http://media.log-in.ru/rte/92416274668b9ac860e4e9302526f0af. gif,
I7Ie pOJb IEHTPOOESKHOM CHIIBI KaKOe-TO BpEeMS IJIS MPYKUHBI BbI-
MOJIHSAET CHJa YOPYrocTH ToW ke mpyxuHbl. [logpoOHee 3xaech
https://www.youtube.com/watch?v=Jsytn] pS{8

Heno B Tom, yTo MexaHuka HbIOTOHA — 3TO MEXaHMKa MaTEpH-
QIBHBIX TOYCK, a TIPYKUHY HEJb3s CBECTH K MaTepUANBHON TOUYKE, HU
(hM3UKO-MaTeMaTU4YEeCKHM, HU MHCTHYECKHM crocobom. [IpyxuHa
BKJTFOUYAET B ce0s1 BCE IATh U3BECTHBIX C APEBHOCTH 0Aa30BbIX MeXa-
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HU3MOB — phIUar, BOpOT, OJIOK, BUHT, KIIUH, U €IIE HEUTO, MMO3BOJISIO-
nee aKKyMyJupoBaTh JBMkeHHEe. OOMEH MMITYJIbCOM TPH CTOJKHO-
BEHHU COCPEIOTOYEHHOTO TeNa C MPYKUHOW, WIN MPYKUHBI C TIPY-
JKUHOU CIICJIyeT pacCMaTpUBaTh HE B MOHATHSIX B3aUMOJCUCTBUS, a B
MOHATUSX U MpeauKaTax B3auMOJCHCTBUA B3aumoneucTBuid. OCHOB-
HBI€ YaCTH MAIIWHBI TPEJCTABISIOT a0COJIOTHO J>KECTKHE, Hem3Me-
HSIEMBIEC TEJa, a €CIM MPHUHATH BO BHUMAaHWE YIPYTOCTh YacTed Ma-
IIMHBI U pacCMaTPUBaTh MX W3MEHEHUS ()OPMBI, MPOUCXOMASIIUE OT
JEHCTBHS CHJI BO BpeMsl IBIKEHHSI, TO MalllHA OKA)KETCS UMEOIIen
HE O/IHY, a 3HAYMTENIbHOE YHCIIO CTeneHei cBobozpl. [loaTtomy B Tex-
HUYECKOW MEXaHHKE MPYKUHA, IPUMEHEHHAs! B KOHCTPYKIIMH, CUUTA-
etcs "nedexToM cucteMbl". MexaHHMKH €10 IpeHedperatoT, 00sTCs.

Bcem u3BecTHO, 4TO cTpensOe U3 MyIIKA WIH BUHTOBKH COOTBET-
CTBYeT SIBJICHHME OTKaTa Wi oTnayu. Ho, mpu BHUMATEIILHOM Ha-
OJIFOJICHNH 32 STHUMH SBJICHHUSMHU, U B CaMYIO CBETIYIO TOJOBY, HE
MIPUXOIUT MBICTH HCIIONIb30BaTh ABJIEHHE OTKAaTa IS B3NETA MyIIKA
xoTs OBl K obOyakam. ITompoOyiiTe MCIOIL30BaTh CTPEILO0Y U3 aBTO-
MaTa JijIsl TIePE/IBIDKEHUST Ha KOHBKAX TI0 JIbJy, MOJNy4Wiock? A Belb
MEXJIy MacCO# MyJIM WIH CHapsija, MacCOM CropaeMoro mopoxa, CKo-
POCTBIO MX BBIOpOCA M3 CTBOJIA MOXKHO OOHApYXHTh HEIUIOXYIO KOp-
PEJISIIUIO 110 BEIMYUHE C aHAJOTUYHBIMH IMapamMeTpaMu 3alpaBiIcH-
HO¥ pakeThl (001as Macca, CKOPOCTh UCTEUEHHUS U Macca CropacMoro
TOIUIMBA 3a BpEMs, paBHOE BpeMeHHU BbicTpena). KoHeuHo, ecTh pas-
HUI[a, ICTEUEHHNE CTPYH W3 JII03 PAKETHI MIPOUCXOANUT HEMPEPHIBHO, HO
pakera He WMeEeT TBEPIOW WM a’3pPOAMHAMUYECKOW Omophl. Pakera
MIpH CTapTe UMeeT OOJBIIYI0 MacCy, MOpsaKa TeIcSIn TOHH. U nanee,
0e3 a’poIMHAMIYECKON MOAMIOPKH, PaKeTa JBIKETCS C HapaCTaHHWEM
CKOpPOCTH, TIOJIarasiCh Ha 3aKOH COXPAaHCHHS HMITYJIbCa, KOTOPOMY
HYKHO €€ HE TOJIbKO TOJKaTh, HO CIIE U «ITOAMUPATHY.

OOBIYHBIN BUHTOMOTOPHBEIN caMOJET, Omaromaps adpoauHaMUIe-
ckoMy 3QdexTy KomneHcupyeT Bec. Pabora mpomemiepa obecnieun-
BaeT pasz0er Ha B3NETHOM mojioce A0 Habopa CKOPOCTH, HEOOXOIUMOM
IUTS TIOSIBJIGHWS a’pOJAWHAMHYECKOTO 3(dexTa, JOCTAaTOYHOTO st
B3néra camonéra. K asponmaamudaeckomy 3pdexTy mMbl emé BepHEM-
cs. Ho, ynpoménno, npormeiiep, 3arpedaeT Bo31yX, OTTAIKUBAET €T0
Hazaj, ¥, TEM CaMbIM, OTTAJIKHUBAETCA OT CIUIOIIHOW Cpeabl BO3AyXa,
TSHET ce0s 1 Bech camoleT Briepén. COOCTBEHHO HUYETO TaMHCTBECH-
HOTO, TaK, B IPUHIIUIIE, MBI U CAMU IJIAaBAEM B BOJIC 1 XOJIMM I10
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3emuie. [IpaBaa, oOpaTiM BHUMaHWE, PU TUTABAHUU HAC yIEPKUBACT
Ha MOBEPXHOCTU BOJBI HE TOJBKO BBHITAJIKWBAIONIas CHIIa, a enié He-
kuit 2exT, CBSI3aHHBIM C HAIMAM NBIKEHHWEM BIepén. bomee Ha-
TIISHBIA TTPUMEp, BOJHBIE JILDKU, 00 3ToM nanee. Ho, kak Obl TO HU
OBLIO, €CIM HET BO3MOXXHOCTH OTTOJKHYTBHCS OT 4ero-inbo MacCuB-
HOTO ¥ yIIPYTOTro, 0OCOOCHHO TaK WJIM MHAYE CBSI3AHHOTO C 3eMJIEH, TO
CABUHYTHCS C MECTa CJIOXKHO.

[IpuHOHUI kK€ PEAKTHBHOTO JBIIKCHUS CBSI3BIBAIOT YHCTO C 3a-
KOHOM COXpaHEHHUS HMMITyJbca. A HMMEHHO, SIKOOBI, KOTJla M3 Tena
Maccoii M BO BHENTHIOIO cpeay (B T.4. B IYCTOTY) MIPOU3BOANUTCS BBI-
Opoc BemectBa Maccoii AM co CKOpOCThIO V — HMIylnbc AM*v, 1o
TEJNO MOJy4aeT PaBHBIA MO BenuuumHe uMIyiasc (M — AM)*AV |
HalpaBJICHHBIA B OOpaTHYI0O OT BBIOpoca cTOpoHy. TOo  ecTh,
Onarofiapsi 3TOMY HMMITYJILCY CKOPOCTH pakKeThl BO3pacTacT Ha
BenuunHy AV, B OTCyTCTBUE TpaBUTanuu. Bpoje Obl Bc€ mpocTo U
MOHSATHO, HO WUMIYJIhC 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
W3MEHEHUE CKOpPOCTHM Tela MOYKHO TOJNBKO B CiIy4ae MpoJjo-
KUTEITFHOTO BO3ACHCTBUS Ha Hero cuibl. Ciila IepBUYHA, HO OHA HE
MOXET JCHCTBOBATh B OMUHOUKY. [Ipy’KnHa — OOBEKT, SBIISIOIIMIACS
CHHOHUMOM CHJIBI, 3TO AEMOHCTPUPYET CIEIYIOINN PUCYHOK.

- [IpyxuHa HE MOXET OBITH CXKaTra OJHOM
fr—-—i-zzi Tonbko cusoit F1, mpousBoguMoi  malbliem,

nbo »Ta cuia 6y;[eT paBHa HYJIIO OO TEX IO,

MOKa BTOPOW KOHEIl IMPYXUHBI HE CTAaHET OIHU-
= =
>

V

paThCs Ha Kakoe-Tu00 HEMOABIDKHOE (WU J0C-
TaTOYHO MAaccHBHOE) TeJo. M TompKo Koraa 3Ta
Olopa TOSIBUTCS, M BTOPOH KOHEIl MPYKUHBI
yrpércs B He€, TO, 1Mo Bo3aeicTBreM ctbl  fl
— mocnanHuka cuisl F1, Bo3HWMKHET cuia mpo-
tuBogecteus F2, u ee mocmannmk f2, xoto-
pBIiA, TIPOWIS Yepe3 MPYKUHY, OKAXKET MPOTHU-
BoJieiicTBUe aeicTBytoien cuie Fl1, uro u npu-
S ' "] BeIeT K BOSHUKHOBCHHUIO B IPYXHHE CHKATHSL, ¢e
yIpyrou aedopMaIim.

)
]
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Jedopmariiss MOKeT BOSHHKHYTH JIUIIb MPH JCHCTBUM HA TEJIO
JBYX BHEIIHUX CHJI. '€OMETpUYECKH CUJIbI MOKHO IMPOCYMMHPOBATH,
IIPUBECTU K PaBHOJECHCTBYIOLIECH, HO BEIIECTBEHHOE TEJIO HE MOXKET
B3aUMOJICUCTBOBATH C TOJBKO OJHON CHIIOH.

MEI 3HaeM, 4TO BCErO OJIMH YeJIOBEK, OMUPAsCh C OJHOM CTO-
POHBI HOTaMH Ha 3€MIII0, & C IPYro¥l CTOPOHBI — MIECTOM, KOTOPBII
JEPXKUT B pyKax, B HArPYKCHHYIO 0ap)Ky, MEIUICHHO, HO OTOJIBUTACT
e€ oT mpuyana. A BOT TaHKep, U3 KOTOPOTO CAaMOTEKOM He(PTh UAET B
XpaHWIAIE, TEHACHIIMN yXoda OT Mpudana He obOHapyxkuBaer. C
Y4ETOM HM3JI0KEHHOTO MPUXOIUTCS KOHCTATUPOBATh, UTO TaKOWU BapH-
aHT Pa3BUTHS COOBITHIA, IPU KOTOPOM CTPYS Ta30B OKa3bIBaCT CHJIO-
BOE JaBJICHWE Ha pakeTy, a cama OOpaTHOTO CHIIOBOTO BO3ACHUCTBUS
HE UCIBITHIBACT, MPEJCTABISACTCS HepeanbHbIM. Ho 4TOOBI pa3BuTHE
COOBITUH IO IO CLEHAPHUIO, TIPEACTABIICHHOMY Ha PUCYHKE, ra30Bas
CTpysl JOJDKHA OBITH YIIPYTOoW M caMa Ha YTO-TO MacCHBHOE OIHPATh-
Csl. Hayka 00 3TOM yMamyuBaeT, HaBepHOE, MOTOMY, YTO MOJIYaHUE —30JI0TO.

B 50-x rogax mpouuioro Beka coBeTCKHi yuéHbld PuBkuuz, mpo-
CTpENKBasl CTPYIO BOABI MyJieH 0Ka3al, 4TO BOJAA B ATUX YCIOBUAX
JEMOHCTPHUPYET CBOWCTBA TBEpAoro Tena. CTpys pasieraercs yrio-
BaThIMH OCKOJIKAMH, KOTOPBIC TIPaBJia OYCHb OBICTPO MPEOOpa3yroTCcs
B oOrekaembie Karomy. [lomararo, mpu BEICOKUX CKOPOCTSIX, OT CKOPO-
CTH 3ByKa M BBIIIE, U CTPYS ra3a Kak OBl 3peKTHUpPYeT, 0OpeTaeT CBOH-
cTBa TBEPAOrO TeMa, a, IO MPUHIIUITY OTHOCUTEIHHOCTH, U BO3IYX, B
KOTOPBII BpE3aeTCs CTPYsl, TOXKE MPEACTaBIACTCA (3TO BaXKHO) TBEP-
IOBIM OCHOBaHHEM (IMOMOCTOM). Ecimu BB NUIEMHUTECH C BBICOTHI
TPEXMETPOBOr0 TPaMIUIUHA O BOJY, TO YOCIHUTECh, YTO KHIKOEC U
TBEPIOE — TIOHATHS OTHOCHUTEIBHBIC, JKUIKAs BOAAa MOXET OBITh
BecbMa TBEpAOM. Jlanee ocMoTpuTe ewé pa3, NPUBEAEHHBIA BBIIIE
PUCYHOK C TIPY>KHHOW, Ha KOTOPYIO JaBHUT Majel], TaM eCTh BCE I
MIOHUMAHUS HPEKTUBHOTO MPUHIIUIA PEAKTUBHOTO ABUKCHUSI.

OO0Opa3HO TOBOpS, MPU OOJIBIIONH CKOPOCTH HCTCUCHUS Ta30B HX
CTPYIO MOKHO YIIOJOOHWTH METAIITMYECKOMY TPYTY, TEIECKOMMIECKI
BBIPACTAIOIIEMy M3 METAUTHIECKOTO TbeaecTana (BO3myxa), MOIHH-
MaIoIIEeMy PaKeTy BBEpX KaK MOJHUMAETCS K TMEpeKIauHe MPBITYH
Ha miecre. J[anee, oTOPOCHB IIECT, OH JIETUT YK€ 110 MHEPIIUHU 10 Oair-
JINCTUYECKOHN TPACKTOPHHU.

W3BecTHO, YTO pEAKTUBHASI CTPYys M3 COIUIA PEAKTHBHOIO Camo-
JISTHOTO JIBUTATEJS WM PAKETHI MMeEET y3Jbl sipkoctu. [Ipu pabote
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JBHUraTess Ha (opcaxke 3a PEaKTUBHBIM COIUIOM BO3HHKAET BUAMMAs
CTpYsl pacKal€HHBIX Ta30B, MMEIOIIAs XapakTEPHYIO «IOJOCATYIO»
CTPYKTYpY, Tak Ha3piBaeMble nucku Maxa. ITocmorpute Ha ¢oTorpa-
¢uto paboTel TypOOpeakTuBHOTO nBUTaTens Pratt & Whitney JS8
Ha Qopcaxe, B peaKTUBHON CTpye OTYETIMBO BUIHBI AUCKK Maxa.

Y IOBJIETBOPUTENBEHOTO OOBSICHEHUS 3TOMY SIBICHUIO HeT. Ho MBI
BIIPaBE MHTEPIPETUPOBATH ATO SBICHUE KaK MPOSIBIICHUE YIIPYTOCTH
SPEKTUPOBABIICH PEaKTUBHON CTPYH Ta30B, H MYyYHOCTH TUIOTHOCTH
31IeCh - 3TO KaK Obl BUTKH C)KAaTOH MPYKHUHEI, MOTYyYUBIICH IPOYHYIO
OIOpY Ha BO3/YyX, NMPHU YAApHOM BO3JICHCTBHM CTpyH Ha Hero. ITosy-
YUMb UMHYIALC CUTbL, OOCHIAMOYHDLI 017 UIMEHEHUSA O6UINCEHUs,
MOIHCHO MOTIbKO 8 DONlee-MeHee 3aMKHYMOU cucmeme.

BoT moyemy HeT BBICOKOTOPHBIX CTapTOB, UM CTAPTOB C BBICOKO
JISTSIIAX CaMOJIETOB, HET U PEAKTUBHBIX CAMOJETOB, JICTAIOIINX BhI-
e 30 kM. HukTO He X04er TepsarTh Onopy, B pa3MEH Ha YMCHBIIICHUE
COTIPOTUBJICHHS BO3yxa. Hao00pOT, CTapThl MBITAIOTCS pacrloiaraTh
ONMKe K DKBATOPUAIBHON 30HE, W HE W3-33 MU(PHUYECKON IIEHTPO-
OC)KHOW CHIJIBI, a TIOTOMY YTO Ha JKBaTope TiyOWHa aTtMocdepbl
OoJIbIIIe, YeM B HAIIUX IIAPOTAX.

A MOXeT 1M pakeTa HabMpaTh CKOPOCTh B OE3BO3AYIIHOM IIPO-
CTPaHCTBE, TJIC CTPye Ta30B HE HA YTO ONMUPAThCsa? YBepeH, HET. A
KaKOBBI (PaKTHI — IEMOHCTPHUPYIOT CIIETyIOITHe GoTo.
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E EVERYTHING BUT SRACE!

AHanu3 TPaeKTOPW ABIDKEHHS BCEX BBIMYIICHHBIX, SKOOBI B
«KOCMOC», PaKeT JIOKa3bIBAET, YTO PAKETHI IOCJIE HEIOJTOro IMONETa
BEPTHKAIBHO BBEPX, Pa3BOPAUYMBAIOTCS M MPOJOJDKAIOT MOJET TOYHO
TaK ke, KaKk CcaMOJIETHI, MapaJUIeibHO 3€MJIe, a HE BEPTUKAILHO B
KOCMOC, KaKk HaM roBopsT. [loxosxe, pakeTsl B KOCMOC He JIETAfOT.

Xopormasi TUIoTe3a BCETAa BBIXOIUT 3a Mpeaessl (akToB, MOCIY-
JKUBIINX OCHOBOH Juis €€ moctpoeHus. U Harra rumoresa Ha 3TO CIo-
coOHa.

B xakoit MOMEHT BO3HHKAET OTAada IpH BeICcTpene u3 pyxba? [lo-
CJICJTHUE UCCIIC0OBAHUS MTOKA3bIBAIOT, YTO YK€ ITOCIIC BBUIETA MTYJIU U3
ctBoia. To ecTh, TyT «TBEpas» CTPYs MOPOXOBBIX TA30B — ATO YTO-TO
BpoO/Jie OMIIBAPAHOTO KHsI, KOTOPBIH OONBIION CHITON OBET B MYJII0, OT-
npaBiisisg €€ B 11enb. He Oyab cTpys «TBEPIOi», OHA HE MOTiIa ObI TOJ-
Katb TBEpaoe Teno. [ToHATHO, KUH-CTPYsl OMHMpacTCsl Ha KOHEIl CTBO-
714, ¥ 9TO MPOSIBIIsIETCSA B opMe OTIaun. A 3BYK OT BBICTpeIia 00pa3y-
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eTcs B pe3yJbTaTe «TPEIIMHBD) B OTHOCHTENBHO TBEPAOM BO3AYyXE,
3aTATUBAHUE STOW TPEIIMHBI, aHAIOT B3phIBa BaKYyMHON OOMOBI, 10-
POXKIaeT yIapHylo BOJIHY.

He Bce 3HatoT, uto pacu€THble METOIBI Ha 0a3ze MareMaTHye-
CKUX MOJIENCH a’3pOJUHAMHMKHN HE HAXOMIT NMPUYHMH NS IMOJIETa HE
TOJIBKO Y MaHCKOIrO JKyKa, HO Ui OOBIYHOTO camonéra. DopmMyiisl,
trma Gopmynsl XKyKOBCKOTO, C TPYAOM «BHITATHBaIOT» 10% HEOOXO-
IUMOM moabEMHON cuiibl. [IOHATHO, OHU K€ HE YYHMTHIBAIOT, YTO pa-
30THABIIMICS Ha B3IETHOU MoJjioce 10 OOMBIIOW CKOPOCTH CaMOJET,
Janblie TMEPUOANYECKH yAapseTcs O «TBEPIBIA, HO YIPYTH» BO3-
IyX, ¥ TOACKOKaMH (MPBDKKaMH) — KaK 10 JIECTHUIIE — 3a0upaeTcs Ha
BBICOTY MarucTpajbHOro Kypca. BoT HouHas QoTorpadus TpaekTo-
pHYH B3JICTAIOIIETO CaMOoJIETa, ciiel OOPTOBBIX OTHEH.

CxeMaTH4YeCcKu TPACKTOPHS BIETA CaMOJIETa, YCTAHOBKH €ro Ha
KypC Y CJIEJIOBaHUE TI0 KypCy MOXKET OBITh MPEJICTABIICHA CIICYTO-
M 00pasom.

ILoméT

Braér m

TakoB MeXaHU3M CO3J[aHMsI CAMOJIETOM, OJJHOBPEMEHHO — TATH
Y TIOJJbEMHOM CHJIBI TIPU TOJIETE B KoJieOaTeIbHOM pexknme. Hrak,
OCHOBHOM CTHIIb MaruCTpajbHOTO ABWXCHHA HALICTO camonéra —
OarTep¢istii, TOIMOK — CKOJIbKEHHUE 10 MHepuuu. KpacHbIMH M-
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HUSMH BBIICNICHBI 30HBI OTTAJKUBaHUS caMoiéra oT Bo3dyxa. Ha
0O0JIBIIION BBICOTE ISl TACCAXKUPOB ATH MPBDKKKM HE3aMETHBI, PO He-
YAauyHBIA TPBDKOK TOBOPSAT KakK O MPOBaJie B HEKYIO BO3AYIIHYIO SIMY.

ScHOo, 9TO caMONET — 3TO HE AUPHKAOIb, U MPHU OOJBIIONH CKOPO-
CTH OH Kak OBl CKOJIB3UT 1O MOBEPXHOCTU «TBEPJOTO U YIPYToro
BO3/IyXa», KaK YEJIOBEK CKOJB3UT IO MOBEPXHOCTU BOJIBI 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 OIEpPEHHE y COBPEMEHHOTO ca-
MOJIETA CITy’KaT B OOJBIICH CTENeHU
JUTSL YOpaBJICHUS TaKUMH XapakTe-
PUCTHKAMHU JBIKEHUS JIETaTEIIBEHOTO
amnmapaTa Kak KpeH, TaHTax, phICKa-
HUE.

He cnyyaitHo ckopocTh camodié-
Ta BEeJIUYMHA UHTEpPECHas, U pa3Hasi,
CXOIy HE BCEM IOHSATHAs, M OHA HE
OJlHA, a TPH CIEIYyIOIIHe:

— HMCTUHHAas Bo3ayliHas cKopocTh (TAS), nedcTBUTENbHAS CKO-
pocTh, ¢ KOTOpoi JIA JABMKETCS OTHOCHUTEIBHO OKPYKAIOIIETO BO3-
Iyxa 3a C4ET CHIIBI TATH JBUTATeNst. BEKTOp CKOpOCTH B OOIIEM CITy-
gae HE COBIIAJAeT C MpomobHOW ockio JIA. Ha ero oTrkimoHeHwme
BIIMSIOT YTOJI aTaKu U cKoabycenue JIA;

— ckopocth 1o npubopy (IAS), ckopocTh, KOTOPYIO MOKa3bIBACT
pUOOpP, U3MEPSIONINI BO3MYITHYIO CKOpocTh. Ha 11r060ii BeICOTE 3Ta
BEIMYMHA OJHO3HAYHO XapaKTepHU3yeT HECYyIIHe CBOWCTBA IUIaHEpa B
JAaHHBIA MOMEHT. 3HaUCHHE MTPUOOPHON CKOPOCTH UCIOIB3YETCs TPU
nuioTupoBaHun JIA;

— ckopocth myTteBas (GS), ckopocTh JIA OTHOCHTENIEHO 3EMIIH.
3aBUCHT OT BO3AYIIHOW CKOPOCTH, CKOPOCTH W HAIPABJICHUS BETpA.
3HaUYCHHE PACCUUTHIBACTCA WJIM U3MEPSETCS MPU MOMOINU TEXHUYE-
CKHX CpEACTB CaMOJETOBOXACHU. Vcnonb3yercs npu peuieHuu Ha-
BHTAIIOHHBIX 3a/1a4.

Hanee ciexpyer moydyeHue K MPHUIIOKEHHUIO, MOYUYEHU MHOTO B
«Havanax» HproTOHA, IOCIIEIyEM €T0 IPUMEDY.

A-xpen, B-ranras, B-pricxaione
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IMoyuenue

Kak ckazaHo BblIllIe, MIPUHIUI PEAKTUBHOTO JIBUKCHHS, HAYMHAS C
L{nOMKOBCKOTO, CBS3BIBAIOT C 3aKOHOM COXpaHeHwsl wuMmmyibca. Ho,
guTas omychl [[MONKOBCKOTO, MOHMMAENIb, OH HE 3Haj, YTO J3TOT
3aKOH MPUMEHHUM TOJIBKO K 3aMKHYTHIM CHCTeMaM, U 9To m*AV — 3T10
MACCUBHBIA (HE JEHCTBYIOUUI) UMIYJIbC Tella, a aKTUBHOCTEIO,
CITOCOOHOCTHIO K ICUCTBHIO, 00J1aaeT TOIHKO UMITYJIbC CHITBI — F*At.
Nnen 1{noNKOBCKOTO TOJBEPTAIUCH OOCYXKACHHIO HAa CTpaHUIAX
TEXHUYECKOHN NeYaTu; OHU KPUTHKOBAINCH MpodeccuoHasamMu, WHO-
T/1a OCYXKIAJMCh, HAIIPUMEP, CO CTOPOHBI HEMeNKoro mHxenepa Jla-
nemana. Crates Jlagemana, B KOTOPOW OH, MEXIY HPOUYNM, CHEIaT
PAI 3aMeuaHuii U 1o moBoy padothl [{nomkorckoro «Hccnemopanue
MHPOBBIX TIPOCTPAHCTB PEaKTHBHBIME Nprudopamm», K., 1926, BrI3Ba-
na Bo3pakeHue L[MoTKOBCKOTO, KOTOpPOE W OBUTO OMyOJIMKOBAaHO WM
COBMeCTHO ¢ paboroii «Kocmuueckas pakera. OmbITHAsI TIOJITOTOBKAY,
K., 1927. Bot xak npeacTraBuil CBOM NEPEKUBAHUA 110 IOBOAY KPUTH-
geckux 3amedannii Koncrantun DpyapmoBud; «Kmo coeracumcs c
HeU38eCMHbIM Yel08eKOM, Hanaoarnwum Ha oOWenpusHaHHvle asmo-
pumemsl. Mol crywiaem He mo, Ymo Muxo u 3a0aeieHo, a mo, 4mo
epemum 3a epanuyetl. Kpumuxosamu orce u pasdbupams epemaujee 8
neyamu Muvl He 8 cunax. /s 3moeo Hys’CHO Oblinb 2eHUATIbHbIM, 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
HEBO3MOJICHOU YenyXu neyamanoch U ceuyac neyamaemcs 6 JiCypHa-
aax. Dmo omuacmu Xopouio: 10J4Cb naoaem cama cobou u He cieoy-
em npenamcmeosams pacnpocmpanenuto udeu. Ho umexopowo, umo
npago 2010ca UMen MOAbKO CUNbHble ULU YCIMAHOBUBLIUECS ABMO-
pumemsl U OUNIOMUPOSanHbie yuenvlie. OCMAanIbHbIX OHU Jice  0assam,
kak kacmay. llpocto «wiay SpocinaBHb, OaHBIN albT!

HoBpiii B3risii HAa CYIIHOCTh M BO3MOXXHOCTH PEAKTUBHOTO J[BU-
JKeHUs ObLT pa3MeNIéH MHOW Ha HECKOJBKUX MHTEPHET-pecypcax, OJ-
HAaKO MHOTHE YHTATEeId HE CMOTJIM MPUHATH MO KOHIEMHIHI0. Mup
M3MEHWICS CHIIBHO, a "TPUINIHBIE JTIOAU" OCTAIHNCH TEMH K€ B CAMOM
IJIOXOM CMBICIIE, TIO-TIPEKHEMY HE JYMAIOT JIANIbIIE TIOJI0KEHHOTO0, HO
MpU 3TOM CTaBsAT cebe 3710 B 3achyry. [lombITarock MPUBECTH HX K
HCTHHE C TIOMOIIBIO TIIKOJIBHOTO yueOHuKa hm3ukn Jlanmacoepra.
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§ 154, Peakuma apumyuwlefica MHIKOCTH H € HCNOABIOBANHE.
[Toaomus Ba CTOM COTHYTYIO MOA NPAMbBIM Y TAOM CTERARHHYIO
rpy6RY, CoeaMHenny pesunopoil TPYOGKofl ¢ BOAONPOBOAOM
{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

pozw F

6 HanpaBaenwe crpedrd. JLin ofBACHEHNA STOrO ONbITa pac-
CMOTPHM CHJTH, JAENCTRYHOUME CO CTOPONK NPOTEKAMIUER KAl
KOCTH Ha WIOTHYTYH0 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
10 MOAYJIO paBubl, HO HANPaBAEHHA
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 Hanpasdeno
Biloab Bexkropa Aw. Yckopemue co-
O0LACTeR HUAKOCTH CHAaMH, ¢ KOTO=
paivi creskn TpyGKH peficTBylor Ha
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-
Aowno BekTopy AD. Ty cHay Mu
Oyaes HasulBaTh CHAOR peakuuu cTpyl wuakoetH. B onucan-
HOM OMBTE MPYOKa OMKAOKAEIICA & CMopOny CHAOE  PEGKIgH
cmpyn.

[lonsepraem OecrpucTpacTHOMY aHanu3y ckazaHHoe JlanmcOep-
roM, 4ToObl pa300IauuTh €ro TaM, TJI¢ OH BBOJUT YMUTATEINs B 3a0iTy-
XKJICHUe, TOJMEHSS JJOKa3aTelIbCTBO BHYIICHHEM. Bo-mepBbIX, ¢ 0JI-
HOW CTOPOHBI OH TPABUJILHO IOKAa3bIBAET, YTO BBITEKAIONIAS CTPYS
co3naér cuinoBoil 3¢ddekr Torma, korga ynupaercs (omupaercs) Ha
MPEeIsATCTBUE — U3THO B TPYOKeE, HO, C APYrol CTOPOHBI, KaMyIupyer
3TO OOCTOSATENHCTBO MYCTHIMH PAa3rOBOPaMHU O CKOPOCTSX U yCKOpe-
HUU, TIOJIMEHSIET MPUYMHY ciencTBueM. Bo-Bropeix, Ha puc.319 mpa-
BWJIBHO MMOKAa3aHO HAaIpaBJieHUE NEHCTBUS CHIIBI, a Ha puc.318 — moa-
JIOT, CTPEJIKa YKa3bIBaeT HAIIPABIICHUE JIBWYKCHUSI TPYOKH — OTIMYHOE
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OT HAIpPaBJICHUS JCHCTBYIOIICH CHIIBI, OT TOTO HAIPaBJICHUS, KOTOPOS
noka3aHo Ha puc.319, To ecTb MOKa3aHO HaIpaBICHUE, OPUEHTUPO-
BaHHOE Ha (POPMHUPOBAHKE JIOKHOTO MPEJCTABICHUS O PEAKTUBHOM
nerkeHnH. Eciiu OBl B peaJbHOCTH MPOUMCXOJIMIIO TaK, KaK MOKa3aHO
Ha puc.318, TO HU OJIMH MOKAPHUK HE MOT OBl yJIepXKaTh IUIAHT B Py-
Kax, a jepxar. J{js mposBIIeHUs JEHCTBUS CHIIBI, C1ab0 IPEKTHPO-
BaHHOW CTpye, Hy)KeH ymop, XoTs Obl B popme m3rnba. OmHaKo um-
TaeM Jaiee.

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

r
=

~ | T

/

Prc. 330. Yerpoitetso mo- Pre. 331, IlpyxuuHag Mozeds par
POXOBOH paKeThl KETh]

nopoxa. Ilpy»uHa, pacnpaM/Isfach, OKaXeT AaBJeHHe Ha pam-
Ky («peaknif NopoXOBHIX a3oB») H BLLIETHT H3 PaMKH NOJAOGHO
TOMY, KaK BbIIE€Tal0T [OPOXOBbi€ raskl H3 OTBEDPCTHA PAKETHI.
Pamka xe, urpaiomas podb Kopnyca pakerbl, HOJYHHT CKO-
pocTh B NPOTHBONONOMKHOM Hanpas/eHHH.

Pagyet, uro JlanacOepr ToJKyeT paboOTy pEaKTHBHOTO ABHUTAaTENs
C TIOMOIIBIO NMPYXUHBI. [Ipu4éM mpyXKMHBI, HU Ha YTO HE OIUPAIO-
LIEHCsl ¢ APYTroro KoHua. Bo3MoxHO, eciii cienaTh paMKy W3 MEHO-
1acTa, a NpyXUHY U3 TSHKENON CTaIbHON MPOBOJIOKH, TO paMKa, IIO-
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CJie MepeKUTaHus HUTKU U cllerka CIIBUHETCS C MeCTa, TaKk Kak Ipy-
YKUHA, pacpsIMIIIACH, IOYTH Cpa3y NMOTEPSET KOHTAKT C paMKOM, po-
CTO YJIETUT BIPaBO 33J0Jr0 IO TOTr0, KOTJa OHa OyIeT MOJIHOCThIO
pa3zxkaTa. Bpems cHiI0BOro KOHTaKkTa MPY>KUHBI C paMKOW B OTCYTCT-
BHE OMOPHI cripaBa, At~ 0, a cie1oBaTeNbHO, K HYJII0 YCTPEMUTCS U
nmiynsc F * At, momydeHHBI pamkoi. TOYHBIH CMBICT TaKoOro
JATUHCKOTO clioBa Kak "impulsus", BIOJHE mepenaeTcs CIOBOM U3
"Hauan .." HwroToHa — "HaTHCK", BKIIOYAIONIEM B CeOs KaK IMOHSATHE
0 HaIPsUKEHHOCTH, TaK U O MPOJOJDKUTEIBHOCTH IEHCTBHS.
ITocMmoTpute Ha cnenyrommii pucyHok u3 yueOnuka P. B. IToss.

P S |

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

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

KoHneuHo, korja Tenexka ONmUpacTcs Ha 3€MIII0, YSIIOBEK MOXKET
YIEPEThCS B TEIICKKY U OOMEHSATHCSA C HEH MOMEHTOM UMITYJIbCa, a
€CIIM y TEJIeKKH OIOPHl Ha 3eMIII0 HeT? B mpaBoil WacTh puCyHKa
n300paxEéHbI YesoBek (B ckadanape, OO OH 3a mpeaenaMu atMoche-
pBI) ¥ TEJIEKKA HAa KOTOPOW OH PACITIOJIOKEH, ITyCTh OHM HAXOMSTCS B
COCTOSIHMHM CBOOOJHOTO majieHus. Torma, mpu MaJICHIIel MOIbBITKE
YeloBeKa MOIMIEeBENUThCS, TeJeKKa yHIET HaBCerAa H3-I0J] ero HOT, U
MPAKTUYECKU 3HAYMMBII OOMEH MOMEHTOM UMITYJIhCa HE COCTOUTCHAL.

Janee unér BooOme obOpasen cioBoOymus. Cté0, 3amaromiuii
BEKTOp BOCIPUATHS MH(GOPMAIIMU B HAIPABICHUN «3aBEJICHUS 3a KO-
psary». TyT W HeBenoMas €IWHMIA BPEMEHH, M HEBEJIOMO IOYEMY,
KOMy W 4eM 00s3aHa («IOJDKHA») pakeTa, W MPOYUC CPEICTBA IS
MOJIMEHBI JI0Ka3aTelIbCTBA BHYIICHUEM.
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Hafinem cuny peakimy BTexziolied ©Tpyw ra3a, T. e
CHAY THIH peakTHBHOTC ApwraTend. [lycTh cTpya rasa yHooHT
M3 pareTH 34 eIHHHLY BpeMenn maccy, pabryio p. flocropanua
STA MaCCa HMEJA TY MHe CHOPOCTEH ¥, NTO ¥ pawers, H ofifanaia
uMnyabcos wd, Eoaw cropocth rasa B CTPYE OTHOCHTEALUD
SeMiH pashia O, TO rad, BuOpoWeHHLA A3 PakeThl B eaHRK-
ny Bpesens, ohnagaerT wMmoyvabcom g . CAeloBaTEnLHO,
NpHpAWEHUe MMIYALCE, KOTOPO2 NUAYYAST MacCa |, Pasho
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plo,,—o)=pu, rie # — CROPOCTL BLITERAOIEN  LTPYH
OTHOCHTEABRD RKOPNYCaE DARCTRL.

JLasA rorodrols coolunTE TAZY TAKOE NPHPauLEHHe WM Ny /Th-
Ca 30 CAHHHUY BDEMeHE, DAKETA DOTAHHA JEHCTEOEATE HA FA3 C
citaolt F =pf. JlefcTBRTeabno, corniacHo dopayte (49.2)
npupallleHiie RMOVALCA 7608 33 eANHHIY BPEMeRl PABHO aeH-
CTEVIOULEH Ha Tesio cuae. [lo Tperhesy sakony HeWmoRa CTPYA
Taza NenCTByeT Ha parery ¢ cuaol F=—F'=—nu. Takum
olipd30M, CiJId DEaKuiH CTPVH, T. €. ClI3 THATH PeakTHBHOIG
DBUTaTeARA, paBHa — R, HanoMuns, 4ro |0 — Macca rasa,
ELITEHAIETD M3 KODAYCE DAKETH B EAHHNLY BPEMCHH, B=
=y T — CHOPOCTE  CTPYH  OTHRCHTETLHO  DARRETHI. Sra
CHOPOCTE HAMPABIEHA NPOTHEOMOAMKHO HANPABASHWIO, B KO-
TOpoM JETHT paketa; cHaa F=-—pu@ HanpasieHa B TY CTOPO-
HY, K¥Aa JeTHT paxera,

Ho, Bo-niepBBIX, IPOCTO OTAENEHHE OT Tela HEKOW ero 4acTH MpH
CBOOOZHOM (MHEPIIMOHHOM) IBWKCHHUU WIIM TPU CBOOOHOM MaJICHUHU
HHUKaK HE BIMSET Ha XapakTep AajbHeimero ero apmwxeHus. [Ipume-
HUTEJBHO K CBOOOTHOMY MAaAEHUIO 3TO Aokasan emé [amweil, a k
WHEPLUOHHOMY — OUWHINTEHH, MPUHIMII 3KBHBAJCHTHOCTH TpaBHUTa-
IIMOHHON M MHEPIMOHHOW Macc. Tompko B moroBopke, «baba ¢ BO3y,
KOOBLITE JIerde», BO3MOXKHO, HO 3TO MHOE. B Hamem e ciydae HCTHHA
MPOCTa, €CJIM HET U3MEHEHEHHsI CKOPOCTU CTPYH, HET U YCKOPEHHUs, a,
3HAYUT, HEOTKY/1a B3STHCS CHIIE TATH.

PaccMoTpuM moaxon K peakTUBHOMY IBIDKEHHIO B TEpMHHAX
«PETeHEePaTUBHBINY U «JIeT€HEPATUBHBII, B3SITHIX U3 KOMMYHHUKAIIH-
OHHOW WH)KEHEPHUH.

PerenepatuBHbIi KOHTYp (WM "TOPOYHBIA" KPYyr) — 3TO IENb
MEePEeMEHHBIX CIEYIOIEeTo OOIIEero BHAA: YBEIMYCHHE A BBI3BIBACT
yBennueHue B, yBennuyenue B BebiBaer yBenuueHue C, U, B KOHIE
KOHIIOB, yBenndenue N BeI3biBaeT yBenudenue A. Eciam Ttakas cuc-
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TeMa CHa0keHa HEOOXOAMMBIMH UCTOYHHKAMH DHEPTUU, U BHEIIHHC
(akTOpHI €if 3TO MO3BOJISIOT, TO OHA OyAeT paboTaTh ¢ Bce Oombleit
1 OOJBIIEH WHTEHCHBHOCTHIO. B Mexanmke HploTOHA 3TOT KOHTYD
BO3HUKAET NP PABHOYCKOPCHHOM JIBIXKCHHH TeJla MOCTOSHHON Mac-
cel. Ecim yckopsiemoe Temo A HapamuBaeT CKOPOCTh JABWXKCHUS, U
CJIeI0BAaTEIbHO, UCTOYHHUKY CHIIBI — Tely B — mist coxpaHeHus npu-
KJIQZBIBAEMOTO K Telly A YCWJIHA MPUXOJUTCS U CaMOMY HapalllnBaTh
CKOPOCTb, YCKOPAThCS, NOroHsst Teno A. EcrecTBeHHO, Ui yckope-
HUA Tena B gomkHO cymecTBoBaTh yckopsromiee ero teino C. M tak
nanee, 10 0eckoHeUHOCTH. Pa3ymeeTcs, 3/1ech MBI IMeeM JieJo ¢ (pu-
3MYECKU HEBO3MOXHBIM TporieccoM, a popmyie F = m * a oOs3anbl
MPUCBOUTH JIeT€HEPATHBHBIN CTATYC B OYKBaJILHOM cMbicie. [Ipo-
[IECC YCKOPEHHOTO JBM)KEHUS HE MOXKET OBITh ITUTETHHBIM.

W Guonorus nmoATBepkIaeT ckazaHHoe Bhime. llamaronias komrka
C MTOMOIIBIO BPAIIICHUSI XBOCTA MEPEBOPAYNBAET CBOE OCTAIBHOE TEJIO
U npusemisiercs Ha Jsanku. Ho co3pmaTth TATY 3a c4€T paOdoThl BHYT-
PEHHHX CHJI U TIOTHATHCA 3a NMTUYKOW OHA HE MOKET. DBOJIOLUS He-
MHHYEeMO TIpuBeNa Obl K TOMY, YTO KOIIKH AaBHO OBl JieTanu, Oynb B
MPUPOJIC MUHUMAJIbHBIE TIPSAMOCHIIKU K O€30IIOPHOMY JIBUXKCHHIO.

OxoHuyaTe/ibHbIA BbIBOA. VI3MeHEHHE XapakTepa JIBHXKEHUSA
BEIIECTBEHHOTO Tella, B OTCYTCTBHE OMOPHI — HEBO3MOXKHO, MPUUEM,
KaK C BHIOPOCOM BEINECTBA B IyCTOTY, TaK ¥ 0e3 BIOpOCa.

Ho oxoHuaTeNbHBIH BHIBOJ — HE OKOHYATEILHBINA MPUTOBOp. Bee-
I/1a HY’)KHO OCTaBJISATh HAAEXKIy XOTh B YEM-TO, aldylINM 4Yynec W
CJaBbl. Y MEPEHHBIX MPEJCTABUTENCH albTEpHATUBHOM HAYKH, KPOME
MONCKa CTIoco0a co31aHus 0€30IIOPHHUKOB, TIpeciielyeT MaHHAKaIbHAs
uzaes MOoIydeHHs crocoba JocTyna K T.H. CBOOOAHOM »Hepruu. B ya-
CTHOCTH, CrHoco0a CO37aHus HEKOMIICHCHPOBAHHON CHIIBI, JEHUCT-
BYIOIIEH CO CTOPOHBI OKPYKAOIIEH Cpe/bl HA MaTePUATBLHBIN OOBEKT.
Yero-to momoOHOTO cuie Apxumena, HO JCHCTBYIOIIEH ¢ 000U
TpeOyeMoif HHTEHCUBHOCTHIO B IPOM3BOJILHOM HarmpasieHnd. Bee ke
Bunenu HJIO B danrtactudeckux ¢uimpMax u Ha REN-TV. Muorum
n3BecteH »dexr buddenpna-bpayna, «ierarommii KoHIEHCATOPY.
[lo mMouM cBemeHusIM, U Ha CaMOM [Ielie, IETAIOIIHE TapEITKID)
(HJIO) manmpiMu cepusiMH JaBHO BBITTycKaroTcs Ha IlaBiomapckom
TPaKTOPHOM 3aBojie (IleX MOJbEMHBIX MamuH). UTo oHuM co0oii mpe-
CTaBJIAIOT, HE CKaXYy, BOCHHAs TaifHa, CAeal0 TOJbKO HamMEK. [loMHu-
Te pa3roBOpsI 00 MOHHBIX ABHUTaTeNsix? [locMoTpHuTe Ha pUCYHKH.
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Puc. 1 Prc. 2 © Prc. 3

[Imamst cBeum mpencTaBiseT cOOOH IUIa3My, YTO JOKa3bIBAaeT
ANIEKTPOCTATUYECKAS MaIllMHA Ha puc.l. 3apsam 3eMiu «IoJI0KUTENb-
HEIIY, TOTeHIHal ~ 127 BombT Ha MeTp. [lmams cBedn mpeacTaBiseT
c000i1 mIa3My, COCTOSIIYIO W3 MOJIOKHUTEJbHBIX HOHOB, [lonTBep-
JKICHHEM 3TOTO CIYXHT (hopMa TUIaMEHW CBeud (pHUC.2), © UMEHHO
MOATOMY OHO «OTTAJKHBACTCS» OT IMOJIOXKHUTEIBHO 3apsHKCHHON 3eM-
mn. Ha puc. 3, Ha 6a3e Toi ke cBeuH, ImoKa3aHa Kak Obl pakeTa ¢ HOH-
HBIM JIBUTaTeJIeM, HEKOMIIEHCUPOBAaHHAs CHJIa BO3HHMKAET 3/IECh B pe-
3yJbTaTe B3aUMOJACUCTBUS TOJOKUTENHHO 3apsSHKEHHOW 3eMIIU C TO-
JIOKUTEIIBLHO 3apsHKEHHON CTPYER pacKal€HHBIX ra30B, BbLIECTAIOMINX
W3 pakeThl, IO CyTH, IuiazMouaoM. Ho rhe HaxomsaTcs OTpHIaTelb-
HBIE 3aps/bl, HA KOTOPBIE 3aMbIKAIOTCSI CHJIOBBIC JTMHUH, UCXOISIINE
Y3 MOJOXUTEIBHBIX 3apsamoB 3emun U tia3mbl? Ha «HebGecHOM CBO-
ne»? BOT BBIIIE 3TOTO «OTPHUIIATENILHOTO» MECTa PaKeTa ¢ MOHHBIM
JIBUTATEJIEM YK€ YCKOPATHCA HE CMOXKET. XOTS HOJHATHCS MOXKET, 10
WHEPIWY, B TIpejesiax 0auTMCTHYECKON TPACKTOPUH, a OMYCTHUBIIKCH
B aTMocdepy, CHOBa BKJIIOYHUTH JBUTATENb M MOANPHITHYTH TOBEIIIE,
¥ TaK J0 BBIXOJIa Ha OpOWTY. A BOT BEPHYTHCS C OpPOUTHI Ha 3EMITIO
MPaKTUYeCKH HEBO3MOXKHO. Tam, Ha opOuTe, aTMOcdepsl HET.

[lornMaro, BO3HMKHYT BOTIPOCHI, a KaK K€ CITyTHUKOBAas CBS3b?
HaBuramms GPS u mpoune dynecHsle MPUMETHI HAIIETO PafOCTHOTO
Hacrosimiero? OTBeyaro, KOCMOHAaBTMKA K OSTUM JOCTHKEHUSAM HE
UMeeT HHMKAaKOTO OTHOILICHHWS, Ul 3TOrO HCIONB3YyIoTCs OoJee pe-
aNbHBIE W €CTECTBEHHbIE TeXHWYeCKHe perieHnsa. CMOTpHUTe ciemyro-
LI1e Jajlee PUCYHKH.
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BoicoTHas TeaexoMMyHEIKannoHHas niaardopya «bepryT»

Odmen adomoma
THHL

Max JTmanerp
Max MontHOCTH IRATATELY =50 kB

T=3.gonacTHae (IMALETROM

[Mponeazepn 5 T
Emexmesntll (peamufl auepropecvpe 300UxBT
1000

Moaeswax warpyvixa

Buepropecype IR 008 CTIETEMIT TOTEIM0R HATPVIEN 10 xB1
Mropmazs coTwemere SaTaped 11000 w=
EvxocTs TORTHEHO -2 HeDIETRRECERR saenertos (CWR) 02isBryr
Bec ronmMEHo-sHEPIO EMIEER 3REMEHT O 16 200w
Crommes raepm?nrpeénemie:ﬂ:a i14dwaconore OOTETA OPH MOMHOCTH 4200 #Br'g
apeprosazpaz 300 £Br :
Padowaszmcota 205
MpozorEsTeIEMoCIr OOTeTa G aec.
Oommmit pec 42 000 xr
25V I

biax setep mpu sanvokE mEdpTOBKE

Padoras a sricote 20 K3, TeTeKoADIVHHEATHOHHAA MIaTdopyia «bepiys Momer B Teuenne
G MecRIeR B CeCHHIOTHOM P&EHAE OCVIECTEIATE ERCOROKAMECTECHHYVIO IEPEIATY CHIHATA,
oOBCHedHBAL NePeaty CHrHATa Ha miomwa ot 200 000 30 500 000 xe. s

[Tonb3oBarensiM  WHTEpHETA HYXHBI W MOOWIBHOCTb, U
HIMPOKOTIONOCHBIH JOCTYN, M OOJBIIOW CHEKTp (HyHKIHOHATBHBIX
npuwiokeHuil. PermeHns Ha ocHOBe OECIPOBOIHBIX CHCTEM IOCTYIIa
Kk Bcemupnoii Ilayture momydaror Bce Ooiblliee pacipOCTpaHEHHE.
U 3neck co3nanne HHGOPACTPYKTYphl OECIIPOBOHON CBA3U HAa OCHOBE
cTpaTocepHbIX  OUPMKAOEIBbHBIX IIAaT(GopM, Tak Ha3bIBAMBIX
«TICEBJIOCITYTHUKOBY» — HAXOOUMCS 6He KOHKYPEHYUU.
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CTpaTocdepHEIe §eCIMITOTHRIE 23]POCTATHEIE
‘TeTeKOMMYHIK AITHOHHEBIe IIATPopMEL «BepkyT» B padoTe

Bpuranckas ¢upma ATG emé B oxtsi6pe 2002 r., 3asBuia,
yro ¢uor u3 19 aupmwkabieil cMOXeT He TOJIHKO MOJIHOCTBHIO
obecrieunth paboOTy ceTeli MOOWIBHBIX TEIe(POHOB, HO U
peTpaHCIHpOBaTh CHUTHAJIBI TEJICBH/ICHUS, rdposoro
pagvoBeNIaHus, WHTEpHETa W Ciyk0 HaOmoneHus g Bcei
bpuranun. ATG  mnpemiaraer  3aMeHUTh  JUPHKAOISIMU
oOcmyxuBaromiue MOOWIIbHBIE Tene(OHbl peJelHble MayThl,
KOTOpBIC CUUTAIOT OMACHBIMH JJISI 3I0POBBSI U3-3a CO3/IaBAEMOTI0
MMM BBICOKOYACTOTHOTO M3ITy4IEHHS.
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