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IIpennciioBue
Ipupooa asenenuii 6oree 00CMynHa NHOHUMAHUIO,

K020a MOJNCHO 8UOemb UX NOCHENEeHHOe B03HUKHOBEHUE,
uem ecau  pacemampueanib UX yce 603HUKUUUMU. I[eKapT

Marematuku M (QU3WKH CO3Mal HEMAJIO TEOPWUH TI'PaBUTALUH.
Ho #u oaHa 13 3TUX TEOPUl HE SBISAETCS TEXHOJOTMYHOM, HE Mpe/ia-
raeT TeXHOJIOTHY HaJEJICHUS Tell TpaBUTAllUeH UM, NHAYE TOBOpS, HE
mpenjaraeT KOHCTPYKTUBHOTO OIpeNeNieHusl TpaBuTarmu. Her HU
OIHOM MOJENH, SKCIUIMLUPYIOIMIEH  yTBEP)KIAEHUS OSTUX TEOpUI.
byneMm mnpuaepxuBaThCs COBPEMEHHOTO TOJKOBAaHUS TEXHOJIOIHH, a
UMEHHO: « TeXHOIIOTUM — 3TO HE MPOCTO KOMUDUITUPOBAHHBIC 3HAHUS
0 TexHo(akTax M crocobaX WX CO3JaHMA, a TaKue BHJBI HaIel
ACATCIIBHOCTH, P €3YJIbTaT KOTOPBIX HE 3aBUCUT OT MECTa, BPpEMCHU U
JIESITEIIS».

BenmuunHa CHITBI TATOTEHHS MEXIY BEIIECTBEHHBIMHU TEIaMH,
cornmacHo 3BT HproTona, HE 3aBHUCUT OT WX (PH3WYCCKUX U XUMHUE-
CKMX CBOMCTB, OT UX JBHKEHUS OTHOCUTENIBHO APYT APYrd, OT CBOMCTB
cpedpl, B KOTOPYIO IIOMELIEHBl O3TH Tena. To ecThb 3aKoH,
SKOOBI BCEMHPHOTO TATOTEHHS, HUKAK HE CBSI3aH C MUPO3JIaHUEM.
SIcHO, 4TO «KBaapaT pacCTOSHUA» HE MOXET JecTBOBaTh. [loHsATHE
e Macchl B ()M3MKE O0O3HAYaeT CBOWCTBO BEHICCTBEHHOTO Teia
OBITh «UHEPTHBIM».  3HAYUT, NPUHIMIT JEHCTBUS TpPaBUTALHN
clenyeT UCKaTh B mHepuuu. DakTUYEeCcKH, WHEePIUsI — MOJIyC IBIKE-
HUA, TIIO0-HAYYHOMY — OIICPATOp ABHUIXXCHHUA TUCTCPEC3UCHOTO THIIA,
conditio sine quanon — «ycioBue, 6e3 Kkoroporo He/HeT». To ecTb, 6e3
WHEPIHY JBIDKEHUE HE TOJBKO MPHHIMITHAIEHO HEBO3MOXKHO, HO Ja-
)K€ U HEMBICIUMO. DTO 0OCTOSATEIHCTBO 3€HOH M MPOJAESMOHCTPHPO-
BaJl B CBOeH amopum 00 AXuiuiece W yepenaxe, rie CO3HATeIbHO BhI-
BEJ MHEPITHIO «3a CKOOKI CBOMX JIOTHIECKIX MHCHHYAITHH.

ITo ananoruu ¢ 3BT cdopmynupoBan u 3akon Kynona. Ho eme
®dapageil g0Kazan, 4TO SHEPrHUs HAICKTPU30BAHHOW CHCTEMBI HAXO-
JUTCSA HE B caMOM cucteMe, a BHe He€. IloasechrTe SOOHHMTOBBIN
rap Ha HUTKY W 3apsaute ero. IIpuOnmspTe Baily TONOBY K 3TOMY
mapy, U Bbl TIOYYBCTBYETE, KaK OH MPUTITUBACT Ballld BOJOCHL
IToBTOpsiiiTe 3TO AeiicTBUEe CHOBa M CHOBa — 3 (EKT NPUTHKCHHS
Oyner mpucyrcTBoBaTth. OTKyma BO3BMETCSA y Imapa Takas OoubIias
paborocnocooHOcTh? YTOOBI yCTpemileHHE Ui BCEX Ted Haszal K
3emiie UMEINIO OJJMHAKOBYIO UHTEHCHUBHOCTb, JIOJKCH OBITH OOIIU st
Bcex (pakTop. D10t (hakTop — nBMKeHNe. CyTh ABMKEHUS —HHEPITUSI.
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Korna Mbl, ynepxuBasi B pykKaxX, MaHUIYJIUPYEM HadICKTPHU30-
BAaHHBIMU MpPEAMETaMHU WIHA Mapodl MarHUTOB, TO OJHO3HAYHO OIIY-
IaeM, 94TO OHHM NPHUTATUBAIOTCS. [IpUTSHKeHHE MarHUTOB, MM KyCKa
JKese3a K OONBIIOMY MarHuTy, BOCIPHHHMMACTCS HaMH Kak Oosee-
MEHEe pealbHBIA Mpolecc, YETKO OILIYIIACTCS HMITYJIbC CHJIbI, Ha-
MpaBJICHHBIA HAa HEUTpamM3aldi0 HEKOH HEOJMHOPOTHOCTH (THIIA,
MIPUPOIA HE TEPITUT IYCTOTH). A «IPUTSHKEHUE» K 3eMJIE OITYIIASTCs
COBCEM TO-MHOMY, IIPHU MOABEME U OIYCKAHUU Tpy3a MBI HE OIIYIa-
€M TaKOIo K€ «UMITYJIbCA CHUJIbD), MOKEM JaXe Ha KaKOe-TO BPeMs
TOOHUTHCSI MCYE3HOBEHUS OIMyIICHUS BecoMocTH. CaMmoieT, B KOTO-
POM UMHTHPYIOT HEBECOMOCTh HECKOJIbKO MUHYT, JICTUT 110 Tapadoie
Y HEBECOMOCTbH HACTYyMaeT HE TOTJa, KOTJla OH HAYMHACT TePSATh BbI-
COTY, a KOTJa BBIKJIIOYAIOT JBUTATEIH, HAIIPABILIACH BBEpX. 1yT HET
HAYETO TMOXOXKETO Ha MHAYKIIHUIO WIIM CaMOMHAYKIHIO. Takoe moBe-
JICHUE TEJl €CTECTBEHHEE CBA3BIBACTCS C MHEPLIUOHHOCTHIO.

He Bmamas B KOCMOJOTHMYECKHH TJIOOAJM3M, IOMBITAEMCS NaTh
OTBET Ha IMPOCTHIC JIOTHCTUYECKHUE BOTIPOCHI, KAKIM PECypcoM obec-
MEYMBACTCS HEYKIOHHOE cTpemiieHue Ten K 3emie? Kak u uem umeH-
HO o0ecreunBaeTcs CTabMIbHOCTL COMTHEUHON CUCTEMBI?

C omopoilt Ha (QakTHUECKHUE TaHHBIC, MOATBEPKIAEHHBIC MHOXKE-
CTBOM KOHTPOJHMPYEMBIX 3KCICPUMEHTOB, B KHUIC MpEJCTaBiIcHA
KOHCTPYKTUBHAsI KOHLEILHUS TPaBUTALIMKU — KOHIIEIIMS, COAepKamas
TEXHOJIOTHIO Tpeo0pa3oBaHus JIOOOTO MHOXXECTBA BEIIECTBEHHBIX
Tell B 3aMKHYTYIO CHCTEMY, HAJCIICHHYIO BHYTPHUCUCTEMHBIM 3 dhek-
TOM I'pPaBUTALINU 3aJaHHON UHTEHCUBHOCTH.

He BcE B kHUTE BaM MOHPaBUTCS, KaK HE BCE HPABUTCS U aBTOPY.
Ho peambHOCTH TpymHO Tepenenarh moj ceds, Ha TO OHA W peallb-
HOCTh, OHA HAI&KHO 3alIUINCHA OT IMPOHM3BOJNIA HWHANBUAYATHLHOTO
co3HaHus. Pa3ymHEBII yenoBek 00s3aH MPUHUMATh MHUP TaKUM, KaKOB
MUp €CTh Ha caMOM Jienie, nHave Oyxaer xyxke. Ho cam aBTOp, pasyme-
€TCs1, He OCTAaHOBWJICS HA TIPOCTOM OIMCAHUH W OOBSICHEHUH SBIICHUH,
a c4€n BO3MOXKHBIM MOWTH JANIBIIE, U MPEIJIOKUIT HE TOILKO MeTadu-
3WUYECKUE CPEJICTBA MOJCpHU3AIUK (PU3UKHU (M HE TOJNBKO €€) TUIaHET,
HO ¥ METOJBI IIEPEBO/Ia YEJIOBEUSCTBA C TEXHOJOTHYECKOM 1uiaTdop-
MBI Ha TIaTHOPMY MarudecKyro.

ABTOp He NpPETEeHIyeT Ha UCTUHY, HO HE BUIUT OCHOBaHUH, IO
KOTOPBIM BCE MOTJIO ObI OBITH HO-APYTOMY.
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KoHuenmus TeXHoJ10ruA rpaBuTalliv

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

JI.. Menneneen

Kpamka;l ucmopus macomeHusn

3amonro no HeioroHa, BO BpeMeHa JlekapTa, MACI0 BCEMHPHOTO
TATOTCHHUS COYMHIUI M Tipoasuran PoGepmans [1]. 20 ampens 1646
roja JlekapT BbIcKazan cienyroniee MHeHHE [1] 00 3TOM COYMHEHUH:
«Her Huuero Ooiyiee aOCYpAHOTO, YEM OJHO JOIYIIEHHE, TPUCOCTHU-
HEHHOE K MpeABIAYIIeMY; aBTOP IPUHUMAET, YTO U3BECTHOE CBOWCTBO
MIPHUCYIIE KaXXI0H OTHEIbHON YacTH MaTepudl B MHUPE W YTO B CHITY
3TOTO CBOWCTBA ATH YaCTH JBIKYTCS JIPYT K APYTY U B3aUMHO TPUTSI-
ruBatoTcs. OH MpUHUMAET TakXke, YTO CXOAHOE CBOWCTBO MPHUCYIIE
Ka)XJI0M M3 4acTHUIl Ha 3eMJIe, pacCMaTpUBAaeMOM B €€ OTHOIIEHUU KO
BCEM JPYTrUM YacTHUIAM, U YTO 3TO CBOWCTBO HE HAHOCUT HU Malicii-
nrero ymep6a mpeapyiyimeMy. UToObl 3TO MOHSATh, MPUXOTUTCS JO-
MyCTUTH HE TOJNBKO TO, YTO KaXJas U3 MaTepPHAIbHBIX YaCTUYEK OMY-
XOTBOPEHA U YTO B HEH KHUBET JaXKE OTPOMHOE YUCIIO Pa3IMYHBIX
IyII, IPYyT IpYyTy HE MEMIAIoIINUX, HO M TO TaKXe, YTO ATH YN Ma-
TEePUATBHBIX YaCTUYEK OJapeHbl co3HaHWeM. UTo oHHM momcTuHE 00-
JKECTBEHHBI, 10O OHM 0€3 BCSIKOTO MOCPEACTBA APYTrod CPeabl MOTYT
3HATh, YTO MPOUCXOTUT B CAMBIX OTHAIEHHBIX OT HUX MECTax, U TaM
MIPOU3BOANTH CBOH ICHCTBUS.

B mpenucnoBuu ObIIO yKa3aHO, YTO HHU OJIHA U3 CYMIECTBYIONIUX
TEOpWH TPaBUTAIIUH HE SBISETCS TEXHOJOTUIHOM, HE MpeajiaraeT Me-
To/Ma (TEXHOJOTUH) HAJACICHUs Tel TPaBUTALMCH WM, WHA4YEe TOBOPS,
He TpeajiaraeT KOHCTPYKTHBHOTO OIpe/esieHus rpaBuTanui. HeioToH
OBLT MEpBBIM B pAAX CO3/aTENed MaTeMaTHYECKHX CHMITTOMAaTH4e-
CKUX TEOpHi [2], 1 eci MPOBOJUTDH OLIEHKY IO TaMOYpIcKOMY CUETY,
TO mocnenoBarenn HpI0TOHAa €ro TeopHuio TATOTEHHS O CHX IOp HU-
YeM CYIIEeCTBEHHBIM He oOoraTwiu. [losToMy HauHEM HaIe mMOBECT-
BOBaHHE O TPaBUTAIINMU C IUTUPOBAHUS ero «Haua...».

WuTpura mpuBOAMMON HIKE LUTATBl COCTOMT B TOM, YTO CaM
HrroToH He cunTa, 4To Tejia caMH MO0 cede 001afaloT  TATOTEHHEM.
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Bo3MoxxHO, cienys 3TOMy €ro HMpeacTaBIEHUIO, HUKTO M HE CTaBUI
3aJaud YCHJICHHUS NPUTITUBAIOIIUX CBOWCTB TEJ — IOBBIILICHUS WHTCH-
CHUBHOCTH MX YCTpeMJIeHHd K 3emiie. SICHO e, TO, 4ero HeT, yCHINTh
HEBO3MOXHO, HO M300peTaTeny MpOoA0JDKAIOT IONBITKY CO3aHuUs aH-
TUTPABUTALIOHHBIX BELIECTBEHHBIX MIAT()OPM — IMOMBITKA OTHSTH Y
Tel TO, 4ero, no MHeHuo HetoToHa, y Hux HeT. Iloxoxe, ¢ nérkoi py-
k1 HploTOHa B IIeHTpe BHUMAaHHUS HAyKHU OKa3alIHMCh BOIPOCHI UsMeHe-
HUsl npoyecca IABWKECHUSA, & BOIPOCHL, CEA3GHHbIE C B03HUKHOBEHUEM
9Mo20 npoyecca u e2o coXpaHeHus, Kak-To caMo co00H oTnanu.

Wrak, Hp10TOH HE cuuTal TArOTEHHE UCXOIHO MPUCYIINM TellaM.

- 503 —

lipasnao I

Taxue coovicmea mes, KOMOPUE HE MOWYM Grunts MU YCUAREME, NU 0CIG-
OAREMB U KOMOPWE OXAINGANMCR NPUCYUGUMIL GCEM MEIAM, HA0 KOMOPUMi
GOIMONCHO NPOUSOOIUIML UCRHMANUR, Toa0CHb: GBIy RONUIMGEMN 3a COOTCMAEQ
acex mes aooluye.

CroficTBa T3 NOCTEIAKTCA BE III!B‘IC, KAK HCOLITAHBAME, CACIOBATEIbLHO,
3a ofl(Ee CROWCTBA HAI0 MDHEUMATH Te, KOTOPhe NOCTOAHEO DPA ONBITAX
OOHADYHBANTCHA B KOTOPHIC, KAK HE NOAJEHKAILAE YMEHLMEHAI), YCTPABERDI
ObiTo me MoryT. IlomATRo, ¥TO B NPOTHBHOCTE PHAY OUBITOB HE CJCAYeT
H3MLIMIATE HA ABOCH KAKEX-3BO0 Gpeapei, He CICAyeT TAKME YHKIOHATHCA OT
CXOACTBCHHOCTE B npupoae, 860 UPEPOAR Beerja H UPOCTA M BeEraa casu
¢ coboif coraacaa.

Bceeofge TSrOTeREE NOATEEPRAAGTCA ABICHAAMO AAIe
CEJLHEE, He/KedH HelpOHHIAeMOCTh Ted, AXA KOTOpo# Mo 0THOMEHHIO K Telas
He0ecHbIM Mb1 HE AMEeM BAKAKOrO OUBTA B HEKaxoro Eabawiemms. Oxnaxc
A OTHIOAL He YTREPRAAKW, TT0 TAroTenme cymecrsenno uia Tel. Ilog Bpomien-
HOK CHIOW 5 PA3VMe0 ©IWECTBERHO ToibKo cmdy mEepmim. Oua nemsMesna.
T AmecTs npH yraXeHAN 0T 3eMIN YMERbIMAeTCA.

Ho ecnu BpoXAEHHOIO TATOTEHUS y TEN HET, TO ATO €LIE HE 3HA-
YUT, YTO YEM-TO (I)YHKLII/IOHaJII)HO HOI[O6HI>IM HEJIb3A HAaACIUTh HUX
accolMaluy — BCE-TAaKU Mbl HAOJI0AaeM, UTO BCE Tella, BBIMYIIEHHBIE
U3 PyK, KaKk IpaBUIo, yCTpeMJIIIIOTCA K 3emiie. U eno TyT He B Tenax
U HE B pyKax.
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[Ipyunny yctpemnenus ten k 3emie, Bkiatodas Jlyny, Heroton
HE CTal M3MBIIUIATE. Kak MpOonMTHpPOBaHO BHINIE, OH OTPAHUYHIICS
YTBEPXKICHUEM, UTO MPHUPOJA BO BCEM MPEAETHHO MPOCTa U SKOHOM-
Ha, ¥ €cIM OHAa YeM U HaJIeHja Teja B MPOoIecce MX MOPOKASHHS, TO
olHOU TonbKO cwiod uHepuuu. Ho y HeloToHa B KauecTBe MHAMKA-
TOpa W3MEHEHHs COCTOSIHHS Tena Oepercsi ero yckopeHue. Bropoit
3akoH HbroToHa mpencTapisier coOol ompeneneHre MOHATHS «CUIIa
C TOYKH 3peHus] PyHKUMOHAIBLHOW 3aBUCHMMOCTH. CHulla U yCKOpeHHe
TYT COBIAAAIOT C TOYHOCTHIO JI0 pa3MepHOro kodddunmenrta (mac-
cel). Ho mHepns HecoBmecTnMa ¢ yckopenueM. OTKyaa cuia, cop?
Uro 3a «6030H Hetotona»? [pencrapinsercs, uro Jleonapn Diinep [3],
BIIOJIHE OOOCHOBAaHHO, OTMEHWJI CHJIYy WHEPLHH, MPOBO3IIALICHHYIO
panee HpIOTOHOM, W 3asBHWII, 9YTO €CTh TOJHKO CBOMCTBO Tela — €ro
WHEPLUOHHOCTbD.

Craenaem HeOOJIBIIOE OTCTYIUIEHHE, KOTOPOE BaKHO IS MOHU-
MaHUS Jajiee W3JIoXKeHHoro. Hipotes 1Mo JaThlHM O3HAYaeT Mpearo-
JIOKEHHUE, yMO3aKioucHHe, a hipostasis — CyI[HOCTb, OCHOBaHUE.
Ilonararo, yro HetoToH B mojnHHUKEe (pykomucu «Hawan...») Ha
CaMoM JIeJIe CKa3ajl He «TUIOTEe3 HE MU3MBIIUIIIO», a «CYLIHOCTEH He
M3MBIIIITIO». W 3T0 mpaBuiibHO, 100, IO CYTH, B CYIIHOCTH, CYIIHO-
CTBIO CYIIHOCTM CaMa CYLIHOCTb M ecThb. IIpuuéMm ecTb He3puMmo,
KaK co3HaHue, kak bor — B gemax. 1 e€ cyThb U3MBICIHTH, IO CYTH
HEBO3MOKHO, MOXHO TOJIBKO NpuHATh. EcTh, 1 Bcé TyT. Ho 3T0 ecin
OHAa €CTb, a IPaBUTAIMS COOCTBEHHOI CYIIHOCTH He mMmeeT. HproToH
K€ AOKasajl, YTO NPUTAKCHUC HE ABJIACTCA BpO)K)IéHHBIM CBOMCTBOM
TeJI, HHAa4Ye TOBOPSI, TPaBUTALMsI HE CyOCTaHIIMOHAIBHA, 0O HE UMEET
(yHnaMeHTaIBHOTO Xapakrepa. (DyHIaMeHTaIbHOE — 3TO TO, YTO
CyIIECTBYET CaMO 0 ce0e M HUKaK HE MOXKET OBITh H3MEHEHO.

Bemukuit Oxkam 3aBemai HE MHOXKHTH CYITHOCTH 0e3 HeoOxo-
quMocTH. HbIOTOH BCE-Taku ycMaTpuBan B MHEPIMH HedTo (yHIa-
MeHTaiapHOoe. M Dinep cunTan MHEPIMOHHOCTH MO CYIIECTBY MPUCY-
meit (cymei) TemaMm. Bo3aMoXKHO, IMEHHO TIO3TOMY OH OTHOCHTEIHEHO
MeXaHU3Ma HHEPIIMH HE TOJIHKO HE CIeNall HUKAKHUX MPEIIOI0KEHNUH,
HO M TaKOTro BOINpOca HE MOCTaBWII. MHaue roBops, Mbl Ha POJIb CYIII-
HOCTH, OTPEAETSIONICH SBICHHE TPaBUTALNH, CTABIM HHEPTHOCTD.
He namo yMHOXaTh cymHOCTEH Tam, Tle OJHA TMpocTas uaes
aBTOMAaTUYECKU I€HEPUPYET BCE CIEIACTBUA. B mpuHnume, 1o, 0 4ém
MBI [TOBE/IaeM Jajiee, eji0 He HOBOE, a  JIaBHO 3a0bITOE cTapoe.
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Beimie Mbl OTMETHIM HOHUMaHKe HbpIOTOHOM (yHIaMEHTalIbHO-
CTH MHEPIIMH, HO BOT YTO OH MHIIET B cBoMX «Hayamax...» Ha cTpa-
Hute 509:

dpaenne V1

Jywa omucoeaem pacuycoM, nposoduMuM & ueHmpy JeMa, naowadu,
NPOROPUUONBADHUE FPEMEHIL.

D70 cleiyer m3 coNncTaBleHls BrIuMore ABmmenns JyHb ¢ ee BHANMAIM
anameTpoy. Boposem, gemmenne Jyupl HECKOARKO BOSMYINAETCA CHADIO
Coluna, Ho B ITHX ABIEHHAX A npescOpersld HeIyBCTBHTEALELIME MEI0IAMH
HOTDEIHOCTR.

Ho ecnu Ob1 HeloTOH HE TOJICHWICS MPOBECTH 3JIEMEHTapHEIC
BBIYUCIICHHS, TIOJB3YSCh CBOEH ke (GopMysoi (Iaxke He 3Has 3Haue-
HUS TPaBUTAITMOHHON ITOCTOSIHHOM), TO OOHApPYKHJI OBI, YTO, COTJIac-
HO ero 3akony, JlyHa npursrusaercs k CoJHILy B JiBa C JIMITHUM pa3a
CWIIbHee, YeM K 3emiie. Hudero cebe «HeUyBCTBUTEIBHEIC METTOUN»!

Bot nannsie nns pacuéra:

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

M/M; = 81 — otHomenue macc 3emau u JIyHbI (HO TYT 3TO He-
BaXXHO),

Ryo/Rys =390, a (Rue/Rys)” = 152000 — oTHOILICHHE KBAIPATOB Pac-
CTOSIHUI.

Teneps npocThie MpeoOpa3oBaHus ¥ COOCTBEHHO PacutT:

Fie= MJ‘I*MC/RJ'ICZ,

Fp= Mn*Ms/Rnsz,

Fre: Fr= (MJ/Ms) : (Rae/Rss)* = 332000 : 152000 = 2.2.

Nmeem: Jlyna x ConHIy «IpUTSTHBacTCS» B 2.2 pa3a CHIbHEE,
4yeM K 3emiie.

UuraTtenb JOJDKEH 3]IeCh MOHATh, YTO aBTOp HE HACTaWBaeT Ha
ToM, uTo JlyHa merictBuTensHO mputsaruBaercs Kk ComHIly B Ba pasa
cuibHee, 4eM K 3emute. OH-TO 3HAET, YTO OHH BOOOINE HE TPHUTATH-
BalOTCS, U BaM, TE€M, KTO MPOYUTACT KHUTY J0 KOHIA, MPUAETCS ITO
y3HaTh. 37eCh pedb UAET 0 pemyranui HpioToHA: oHa He Oe3ymped-
Ha, ¥ BCE €r0 YTBEPXACHHUS CIeIyeT MOABepraTb COMHEHHIO. B KoHIle
KOHII0B, HBIOTOH BCcero Jiniibp MaTeMaTHK, a He Gu3uk. Jla u matema-
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THK, KaK BUJUM, HE BEIUKHM, najeko He Ditnep. OH mpuHaaiexan K
YUCITy IIOJIeH, KOTOpbIE CIHMIIKOM YMHBEI, YTOOBI UM MOXHO OBLIO
cierno Beputb. Ou3ukom sBisiercs ["anmmneit, M GpaKkTHUECKH MEPBBINA U
BTOpOil «3akoHbl HbloTOHa», mpuHajuiexar [ anuneto, a He HpioToRHy.
Bonee Toro, HetoToH nM3Bpatuin 3akoHbl [anunes.

Huepyus u cpasumanusn

[IpuBogum hopMynmupoBKYy 3akoHa uHepnuu [ amwies, omyOyu-
KOBaHHOTO UM B 1638r., HE3a70Ir0 10 cMepTH: «Bcsikoe ¢husuneckoe
meno, 0sudxcyujeecs 6 QuauvecKo cpede ¢ NOCMOSAHHOU
CKOpPOCMbI0  NPAMONUHEUHO — Wwau N0 OKPYICHOCMU  GOKpy2
ueHmpa unepuyuu, 6yoem npoooadicamv MO OBUNCEHUE 6EUHO, eCiU
opyeue ¢husuveckue mena uau — cpedd — He  OKAXNCYM — eMy
conpomugneHus. Imo u ecmv 08UNCEHUE NO UHEPYULL).

[IpsmonuHeiHOTO NBMXKCHHUS (DU3MUECKUX TElI [0 HHEPIWH B
pupoJie He HabIrogaeTcs, a €Clii KOTAa-TO OHO W OBLIO, TO Tena, Ha-
JIEIEHHbIE TPSMOJIMHENHON MHEpIMEN, JaBHO YJANWUIUCh U3 Hallleu
PEaNBHOCTH 3a TOPU30HT COOBITHIA. ["aJiMiiell TONKOBal €CTECTBEHHOE
JIBIKCHHE, KaK JIBIKCHHE «I10 WHEPIUN», KOTOPOe HEe TpeOyeT «cIe-
MUATBHBIX MpuduH». OH MpeKkpacHo 3Hal O €CTECTBEHHOM BpAIICHHUU
IJIaHET BOKPYT cBoeit ocw m BOkpyr CoJiHIIA, a TakKe O BpaIIeHUH
CosHIla BOKPYT CBOCH OCH W YETBIPEX CIYTHUKOB BOKpyr FOmutepa
(mBa TOCIIETHUX OTKPHITHS OBLIM CICIIaHBI UMEHHO MM), HO BCE K€
c/enian HeKOpPPEKTHbIe 0000IIeH sI. 3HAJI O TOM, YTO U B 3€MHBIX yC-
JIOBHSIX JICWCTBHE BCEX MEXaHM3MOB OCHOBAaHO Ha BpalleHUHU. TeMm He
MeHee [anmmmelr mocumran (gymaio, He 0€3 BHEUIHHX CIIEIHATBHBIX
MPUYUH, CBSI3aHHBIX ¢ MHKBU3WIUCH) paBHOMEPHOE NPSIMOJIMHEHHOE
JIBUKCHHE MaTePUAIBHBIX TEJI UX €CTECTBEHHBIM COCTOSHHEM B 3€M-
HBIX YCIIOBHSX, TOJIaras, 9To JIUMIb JIS TUIAHET paBHOMEPHOE KPYyTro-
BOC JIBMJKCHHUE SBJISETCS €CTECTBEHHBIM JBMKeHHEM. [103TOMy 3aKOH
uHepuuu [anunes TpeOyeT yTOUHEHUs], IPUBEACHUS €r0 B COOTBETCT-
BHE C pEATbHOCThIO. UTO MBI HE 3aMENIMM CHeNaTh, MOIPOCTY
CKpecTUM ero GopMyJIHPOBKY ¢ GopMyIHpOBKOH 3akoHa Kerepa:

«Bcakoe meépooe usuueckoe meno, packpyueHHoe 80Kpye Jio-
botl ocu, He evixoOsawel 3a 2abapumvl meia (cobOCMEeHHOe CNuH-
CHUHOB0e gpauerue), 6yoem npoooJAHCams Mo OBUNCEHUE 8EUHO Oe3
BHEWHell N000epICKU, eclu Opyeue Quiauyeckue menda uiu cpedda He
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oxacym conpomuenenus smomy osudcenuro. CeobooHnoe epaujerue,
mena, packpyyeHHo20 B0KpY2 OCU, blxodswell 3a 2abapumel meid,
b6y0em npodoadcamsv 3mo CNuH-opoumanbHoe obpaujenue GewHO 8
coomgemcmeuu ¢ 3akonamu Kennepa, eciu opyaue ¢usuueckue mena
U cpeda He OKANCYym CONpOMuGeHuss Imomy ogudceruio. Taxoe
OdgudIcerUe eCib 08UNCEHUe N0 UHEPYUU, U UHO20 OBUNCEHUS NO UHep-
Yuu He cyujecmeyemy.

CoOCTBEHHO, HUYETO YIMBUTEIBHOTO HET. 3aKOH COXPaHEHUS
MOMEHTa HMITyJbCa TPOBEPEH MHOTOBEKOBOW TPAKTUKOH. 3aKOHBI
Kemepa — 370 TOT e 3aKOH COXpaHEHHsI MOMEHTa UMIyJibsca. Boc-
MPUHUMANTE CKa3aHHOE CIIOKOWHO, 0€3 MCTEePHKH, HIXKEe BCE OyneT
000CHOBaHO, B TOM YHUCIIE JOKa3aHO JIKCIEPUMEHTAIBHO, DKCIIEPH-
MEHTBI TIPEJCIIEHO IMPOCTHI, TPU JKEJIAHHH CMOXETE IMOBTOPHUTH WX
CaMOCTOSITEIBHO.

B 10 ke Bpems U3 TaKoro onpeesieHus] HHEPIH, OYE€BUIHO, YTO
IBIDKCHHE 110 WHEPUUHW (BpallleHHe) HE MOXET UMETh CIENOB, TYT y
TIPUPOJIBEI HET OTXOZOB, a CIEIOBATENFHO, U PacXoJoB Toxke HeT. Ho
nHepUusi-To ectb. Kak MoxeT ObITh Takoe? OcTaéTcs 0IHO — pacxo-
IIbI, U PACXOJIbl HEMAJIbIe, UHBECTHUIINH B CO3/IaHUE SBJICHUS WHEPIIUU
ObUIM clieNaHbl 3apaHee, ATO UCXOIHBIN III00ANBHBIA pecypc, TO eCTb
SIBIICHHE WHEPIHH SBISETCS MpeAyCTaHOBJICHHBIM. B Hayke BCsSKHid
CHHTe3 (PM3MKM WM BOJHM CUYHTACTCS HEJOMYCTHUMBIM, HO SIBJICHUE
WHEPIHUY MOKHO OTHECTH K «BOJIEBBIM Hadajlam» MPHUPOMIBI, XOTS OHA
U He ecTh HCTHHHAs ((pyHAaMeHTalbHas) CYIIHOCTh, pa3 €€ MOXKHO
YCTaHOBUTH, a 3HAYUT, 1 MU3MEHUTh. VICTHHHAg Npupofa HWHEPIUH —
BuxpeBas. B pazmene «Meraduszuka TpaBUTAIMN» MBI U 10 Hed
nobepémcs, a moka AJs JIIOJIEH, CrocOOHBIX MOHUMATh BCcE ¢ HaMEKa,
clenacM TOHKWAW HAMEK Ha NMPUYMHY M MEXaHWU3M WHEPIIUU.

CTOpPOHHHKY TeIMOLIEHTPUYECKOW CHUCTEMBI SICHO, UTO JHOOOM
¢parmMeHT BemecTBa 3eMud, Onarojmaps BpaIICHHIO 3eMITH BOKPYT
CBOGH oOCH, BpalaeTcs BOKPYI IIeHTpa 3eMiid, a B CBS3H C
BpameHueM 3emuin Bokpyr CoJiHIIAa — BpamiaeTcs M BOKPYT IICHTpa
ComnHia. YTI0BBIE CKOPOCTH 3THX BpAIICHWH HEBEIHWKH, HO DPaguyc-
BEKTOPBI OTPOMHBI — THICSYH KHUIIOMETPOB U JIECATKA MHIUTHOHOB K-
JIOMETPOB COOTBETCTBEHHO. BOT BaM u npupoaa unepuun! Paszee BbI
MOJKET€ CBOMMH YCHJIHMSIMU BHECTH 3aMETHOE H3MEHEHHE B YKe
uMeroleecs 3HaUeHue MOMEHTa UMITyJIbca Jake HeOOoNbIIoro ¢par-
MeHTa BeriecTBa 3emin? Kak mokaspiBaeT MpakTHKa, I BBIBOJA He-
OOJIBIIMX KOCMHYECKHX almnapaToB Ha OPOUTY — YBEIMYCHHS 3HAve-
HUSI MOMEHTa IMITyJIbca anmapara Ha 5% OT MMeroImerocss — Heo0Xoau-
MBI THICSIYM TOHH Te€NTIJIA U OKUCITATENS ! 11
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TToaToMy Teno, eciiu NOCMOTPETh Ha HETO CO CTOPOHBI 3BE3/T, IIPO-
JTOJKAET JIBUTAThCS, IO CYTH, TIOYTH TaK K€, KaK JIBUTAJIOCH JI0 BallllX
MaHUITyIsimi ¢ HUM. [IoHATHO, YTO Tpolecc cOOCTBEHHOTO W OpOu-
TaJBHOTO BpaIlCHUS BO3HUK HE caM cO00M, a O6iaroapsi HEKOMY BoJIe-
BOMY Hadaly — HEMPEOJONMMOH CHie OOCTOSTENBCTB, OKa3aBIIEHCS
CIIOCOOHOM CKOHIICHTPHUPOBATh OTPOMHBIE PECYPCHI B HY)KHOE BpeMs U
B HY)KHOM MECTE, BIIOKHTH UX B PEaM3allMIO IAHHOTO Iporecca. Mbl
K PacCMOTPEHHIO 3TOTO e BepHEMCS B pasnene «Meradusuka rpaBu-
Tamum». A TIOKa 3allOMHHUTE, HEONpeOeiéHHOCMb Heumpanu3yemcs
(napanuzyemcst) u30bIMOYHOCMBIO, 3AKOHOMEPHOCHb 00ecneyusaemcs
3anpedenvholl u3dvimournocmoio. TakoBa JIOTHCTHKA TPUPOIBI U MeXa-
HU3Ma JIF000# MPUPOTHON CUMMETPUU U (HJTH ) 3aKOHOMEPHOCTH.

MMeHHO 3aKOH COXpaHEHHS MOMEHTa HMMITyJIbca OOECTIeuMBaEeT
YCTOHYHMBOCTh MAaTE€PHAIBHBIX CTPYKTYp Ha BCEX YPOBHIX MaTEpHUHU.
Benp cuHTE3 BO3MOXKEH, €clH eCTh (PaKTOp, KOTOPHIA MTOXHUT TPO-
1ecc CTaHoBieHHs. TakuMm (akTopoM B TPHUPOJAE SIBISETCS 3aKOH
COXpaHEHUsT MOMEHTAa WMITyllbca. Ha BpalieHnn mopsiok AepKUTCS
KaKk Ha cKalle, HeM3MEHHO U BEYHO, MO0 €ro MOJIEpKUBAIOT KOJOC-
CalbHbIe, HO HEBUIUMBIE KOJIMYECTBA aKKyMYJIHPOBAaHHOTO B BeIIle-
CTBEHHBIX CTPYKTypax BpamaTebHOIO JBW)KCHUS, KOINYECTBA
JIBUKCHHSI, U3MEPSIEMOT0 B «MErarurax» HalluX ¢JIUHUI] U3MEPCHUSI
YTIIOBOTO MOMEHTA.

B mensx 3akperieHHs MOHUMAaHUS BBIIIECKA3aHHOTO IMPEICTaB-
nsieTcst yMecTHOM ananorusi. IIpencraBere cebe CTpyro BOAbI, ObIO-
aryro moJi OOJBIIMM HamopoM H3 Opasacmoiita. CMOXKeTe U BHI
CBOMMH CHJIAMH 3aMETHO M3MEHHTH HAIpaBJIeHHE ABWKEHUS HEKOTO-
poit yactu Boabl cTpyu?

Jlns MOHMMaHUs HM3JaracMoro Jajee HeoOXOoauMoO UMETh 0a3o-
BbIE TMPEJCTaBICHHUS O BpallaTeIhbHOM ABIKEHUH. [lemo B ToM, 4TO
BpallaTeibHOe JABIKECHHE B IIKOJIE M B By3aX M3ydaeTcsl Kak Obl Mu-
MoxozmoM. Tam Bc€ Oorbllie HaNEraroT Ha SKBUBAICHTHOCTH «ITOKOS
(oTHOCHTENBHO CeOsI CaMOro) W TPSIMOJMHEHHOTO W PaBHOMEPHOTO
oBwkeHus. Ha camom e gene B NpUpOJE HE CYIIECTBYET HH «IIO-
KOS», HH TIPSMOJIMHEHHOTO M PAaBHOMEPHOIO IBIDKEHHsS, HO JF0OOoe
BEIIeCTBEHHOEe 00pa3oBaHHe (TeJI0) HAXOMUTCS BO BpamieHnd. He
YAUBUTEIBHO, YTO MOCIIE TAKOTO 000JIBAHUBAHUS JIA)KE BBITYCKHUKH
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JONTONPYAHEHCKOTO (hM3TEXa BEPAT B peabHOE CYIIECTBOBAHUE ICH-
TPOOEXKHBIX CHJI M HEKMX cui Kopuosmca y paBHOMEPHO Bpalaro-
uieics 3emiu.

Te, kT0 (PU3UKK BpaIIaTENBHOTO IBWKCHHS HE 3HAJ-HE 3HAI, a
MMOTOM BOOOIIE 3a0bLI, MOTYT €€ «BCIIOMHHUTBY, 3arjisHyB B [4], y4e0-
HUK 3KcnepuMeHTanbHON ¢usuku P.B. Iloms «Mexanuka...». Ilo
KpaifHeil Mepe, CTOUT y3HaTh, YTO TAKO€ MOMEHT WHEPIINH, YTO TAKOe
MOMEHT CHJIBI, YTO TAaKO€ MOMEHT UMIyJibca. Brl He Haiinére yHUBEp-
CaJTbHOM (hOpMyIIBI, TTOKA3BIBAIOIIEH, KaK MPOU3BOIUTCS OOMEH YTIIO-
BEIM MOMEHTOM Ipu B3ammojeiicteum Ten. Criemys HpioToHy, Bce
OTEPUPYIOT KOJIWYECTBOM JBIKEHUS, MNPEIACIbHO PeayLUPOBAHHOMN
XapaKTEPUCTUKON NBIKCHUS, MPUMEHUMOM JIMIIb OJs PEIICHUS 3a-
7lad ABIDKEHUS aOCTPaKTHBIX MaTepHaiabHBIX ToueK. K cBeneHwro jro-
OuTeneil COBPEMEHHBIX TEOpHUi: B 00IIeH (opMe MBHKECHHS MPOCTO-
ro BOJIYKA MPEICTABISAIOT P CaMbIX TPYIHBIX 3a7a4 BCEH MEXaHUKH.
Jaxxe ¢ odeHb OONBIIMM MaTEeMaTHYECKHM alMapaToM JIOCTHUTAIOT
JUIIb TIPUOJIMKESHHBIX PEIICHHN.

[TonbITKM OOBSICHUTH TPABHUTAIMIO HA YPOBHE NPEICTABICHUI
COBpeMeHHON (PM3WKHM TPWUBOAAT K HEOJHO3HAYHBIM BBIBOJIAM, IIPO-
THBOPEUYMBBIM TEOPETHUECKUM PpE3yNIbTaTaM, CBHUICTEIHCTBYIOIIUM
HE O HEJOCTAaTOYHOCTH €€ KCIEPUMEHTaIhHOrO 00OOCHOBaHUS, a 00
OTCYTCTBUM TOHMMAHHS OCHOBOMNOJATAIOIIET0 MPUHIUIA JCUCTBUS
TPaBUTAIMH — TJIABHOTO KPUTEPHUS 0TOOPA, TMONB3YSACh KOTOPBIM MOXK-
HO TIPO(UIBTPOBATH U IMITUPHUECKUN MaTepHal, U MHOTOYHCICHHBIE
TEOPETUYECKUE CIEKYJIANUU. TakuM KPUTEPHUEM MOXKET OBITh TOJBKO
peasbHas «IPaKTHKa CO3aHsI TPAaBUTAIIUN», HHOE —OyTadopws.

Hayunsrit MmeTom mokasan cBoE Oeccuime Tepen TalHOW T'paBH-
Tallud, U MBI TPUMEHUM K PACCMOTPEHUIO TI'PAaBUTALMU XOJIOAHBIN
WHXXEHEPHBIA CUCTEMOTEXHUYECKUN TOJXOJ, PAaBHOAYIIHBIA K MaTe-
MaTH4eckuM (oKycam, MPEeaNOYUTAIONINN Ha BCE CMOTPETh MPaKTH-
YEeCKH, HE B JIUCKYypce (pOpManbHOU JIOTHKY, a C TIO3UIUN KOHKPETHOM
noructuku. Iloyemy uHepIus mpenjiaraeTcsa Ha poOjib TpaBUTALUU?
[Totomy, uTO ABMKEHHE 1O WHEPLUUU HE TPEeOyeT MOCTOSHHOTO IPH-
BIICYECHHUSI PECYPCOB, TOJNBKO OHO, OTHAXKIBl YCTAHOBJIEHHOE, MOXET
JUINThCA OECKOHEYHO 0e3 BHELTHET'O PECYpPCHOTO 00ecieueHHs..

C KakoW TOYHOCTHIO CHCTEMOTEXHMYECKHUN ITTOIAXOJ, OIMPAFOIITHINA-
Csl Ha JIOTUCTHKY, MPEACTABIET paccMaTpuBaemoe sBieHne? C mocra-
TOYHOH TOYHOCTBIO, C TOYHOCTHIO /IO HCTHUHBI.
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TouHocTh — meno0 ToHKOe. B skcrnepuMeHTanbHOU Hayke, pusn-
K€, XMMHUH BCETJa MPUHATh TOBOPUTH O HEKOM NPHOIIKEHUH, 001Ie-
MIPUHATOM JOIYCKE, U 3TO 00bIYHAS UCTOpHs. M mpuynHa 3TOro mpo-
cta. Tak Ha3pIBacMble 3aKOHBI TPUPOIBI BEPHBI TOJIHKO MO OTHOIIE-
HHIO K WJICAJTbHBIM TeJIaM M MJCaJbHBIM yCIOBHSAM, KOTOPBIX B MIIH-
pUYECKOM MHpe He ObIBAaeT; MO3TOMY B HPAKTHKE HHKEHEPHOTO
NPOCKTHPOBAHUS T.H. «3aKOHBI TPHPOIBD HMEIOT OrpaHHYCHHOE
NpUMEeHeHne, MO0 MojyyaeMble B COOTBETCTBUM C HHUMH MOZEIH
paboTaroT TONBKO B Y3KOM JWarna3oHe ycinoBwid. [ammneil B cBomx
TpyAax IOAYEPKUBANL, — DMIIUPUYCCKUE SIBIEHHUs, KakK IPaBUIO,
NPOTHBOpEYAT 3aKOHAM MEXaHUKH, & BOBCE HE COTJIACYIOTCSl C HUMH.

K BpamarenbHOMy IBIDKEHHIO B PEBHHE BpEMEHa HPOSIBIISUICS
Oonpioli WHTEpec. Bce MATH IPEeBHUX MEXaHM3MOB OCHOBAHBI Ha
CBOICTBaxX BpalaTCJIbHOIO ABMKCHUA. OcHOBHbBIE MallHbIl, paccMart-
pHUBacMble IPEBHUMHU aBTOpPaMH, HauMHas ¢ ApxuMmena, CyThb: vectis —
pwraar, axis in peritrochio — BOpoT, trochlea seu polispastus — OOk,
cochlea — BuHT, cuneus — ximH. OyHKINOHUPOBaHNE yKa3aHHBIX Ma-
UIMH WAET TOJbKO NMPH Y4acTHH 3eMJIu (ApXuMmen: maidTe MHE TOY-
Ky ONOpBHI...) — Y4YacTHH Tejla C OTPOMHBIM MOMEHTOM HMITYJIbCA.
HampammBaeTtcst BBIBOJ, 4TO yKa3aHHBIE MEXaHU3MbI — 3TO HEUYTO I0-
J0OHOE CcpeAcTBaM JOCTyNa K HPOAYKIMH 3JIEKTPOCTAHIMH, THIA
ANEKTPUYECKOH apMaTypbl (BBIKIIOUATENH, PO3ETKU); MOCPEICTBOM
e YKa3aHHBIX MEXaHM3MOB MBI ITOJIy4yaeM JOCTYI K OTPOMHOMY pe-
CypCy BpalleHUs, aKKyMyJHPOBAaHHOMY B BEI[ECTBE BpAIarOLICHCs
3emin. OOpazHO TOBOPS, MEXaHW3MBI JIUIIL PEATU3YIOT JOCTYI B
«3aKpOMa POAMHBI» — PEcypcy BpalleHHs, aKKyMYJIHPOBAaHHOMY B
BEIIeCTBE HAIllel POMHON TUIaHeThl 3eMilsl. AHAJOTHYHO, HAll MO3T —
9TO TOXE CBOeoOpa3Hasi apMaTypa Uit IOCTyIa K 3Tperopy, HO O J0c-
TyIIE K 3rperopy BepHEMCs B riaBe «MeTadu3uka rpaBUTALIIN».

Ho Mb1 :xuBEM B MHBIE BpeMeHa, Telepb PacCyXIEHHs MO MPHUH-
IUIIaM JIBIDKEHHUS TIOYTH Bcerna 3aBepmiarcs (pasoit tuma: «/lo cux
MIOp paccMaTpPUBAIU TOJBKO MOCTYIATEIbHOE TBUKEHHE, HO BCE CKa-
3aHHOE O MOCTYNATEIILHOM JIBUKEHUH B TIOJIHOW Mepe OTHOCUTCS U K
BpaIIaTeJIbHOMY JIBIDKCHHUIO, €CTECTBEHHO C YYETOM OCOOCHHOCTEH,
MPUCYIIUX TOJIBKO BpauieHuto». M nanpme HU cioBa. XOTs HNOHSTHO,
B HallleM MHpe J1I000e IBMKECHUE SBISICTCS BpalaTeIbHbIM WM KOM-
Ounanmel (cOOpKol) BpalaTeNbHBIX NBWXeHHH [5]. B Tom ducne u
HOCTYNATEIbHOE ABHKEHHE.
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[Ipexae yeM mepedTH K HATypHBIM DKCIIEPUMEHTaM, MPOBEAEM
MBICIICHHBIN SKCIIEPUMEHT. MBI yKe 3HaeM, WU, KaK JIOOUI IMOBTO-
psATh HpIOTOH, «M00 HUKTO HE COMHEBAETCSD, YTO IS MPOIODKEHUS
BpallIEeHUsI PaCKPyUEHHOTO BEIIECTBEHHOrO Iapa (B MPHUHLMIE TeJa
moOoii ¢opMbl) He TpeOyeTcs BHEIIHEH MOJICPKKH, JI0CTATOYHO
TOJIBKO OTCYTCTBHSI TPOTHUBOJEHCTBHUS ATOMY BpAIIEHHIO. JTO YT-
Bep)KJIeHNe OOBIYHO BOCTIPHHHMAETCS JIETKO, 0€3 COMpPOTHBICHUS,
BCE K€ 3HAIOT, YTO 3eMJIsl BpAIllaeTCs BOKPYT CBOCH OCH yiKe MHII-
nmuapael Jet, ga u CONHIE TOKE — HUKTO K€ UX HE «IIOJKpydYHBa-
e™»? A BOT NpeACTaBUTh, YTO U OpOUTAIBLHOE BpAIIeHHWE HE HYX[a-
€TCs B MOJUICPIKKE KaKOW-JIMOO CHIIbI, UCXOISAIICH OT IICHTPAILHOTO
Tena, 00pa30BaHHOMY YEJIOBEKY TPYIHO. XOTS, Ka3ajuoch OBbI, 4YTO
TyT TpynHOro? Bo3pMEM KombIlO (TOp, OYONHK), ¥ KOTOPOTO B IICH-
Tpe HHUKAKOro Tejla HeT, CIUIONIHAA IhIpKa (OTBEPCTHE), PACKPYTHUM
€ro OTHOCHUTENIBHO IICHTPA, OTCOSAMHUM OT PACKPYYHUBAIOIIETO YCT-
pO¥CTBa W BBITYCTUM B CBOOOAHBIA TOJET B KOCMHUYECKOM IIPO-
ctpancTtBe. Ham top OyneT u nanpine 10 OECKOHEYHOCTH BPaIaThCs
BOKPYT JBIPKH. AKKYpaTHO pa3pexeM TOp JIy4OM Ja3epa Ha He-
CKOJIBKO YacTel — KyCKU TOpa OTHIOJb HE Pa3jIeTATCS B Pa3HBIC CTO-
POHBI, 3TO O3HA4YaJIO OBl HApyIIEHHE 3aKOHAa COXPAaHEHHWS MOMEHTa
MMITyJIbCa, CaMOIPOU3BOJIBHEIN OCCIPUYMHHBIA €ro POCT, CO3/IaHUC
IBWOKCHHUS W3 HU4ero. Kak MBUTAIUCH YacTH TOpa MO KPYTy, Tak U
OyAyT TmpoIOKaTh ATO ABIKEHHE. MOoXeM yaamuTh OONBIIyIo
9acTh OOpe3KOB (XOTh Bce, Kpome omHoro). OcraBmmecs B oOpase
TOpa KyCcKH OyayT HBHTaThcs MO TOW ke opobute. He Beputcs? A
BCIIOMHHTE O CTHIKOBKE M PACCTHIKOBKE KOCMUYECKHX allapaToB Ha
opOuTE: TOCe ITHX OIepanuii OpOUTHl y HUX HE MEHSIOTCA (110
BKJIFOUCHUS JIBUTATEICH).

Bor emé cnyuait u3 mpaktuku ocBoeHusi kocmoca. Korma KC
«Kaccuan» ObuM 3a(MKCHPOBAHBI BCIDIECKH PATUOW3IYUYEHHS] OT
koziernr CarypHa, TO JOATO HE MOTJM TOHATH WX IMPOUCXOXKICHUE.
OnHaKO TIOTOM BBISICHHIIOCH, YTO U3JAOTCSI OHM B TOT MOMEHT, KO-
IJIa TI0 YacCTHIIAM KOJIeI] yIapsieT MPOIIUBAONINI KOJIbIIAa METECOPUT,
a YacCTHIIBI KOJIEel], KaK MPUBS3aHHBIC HA «PE3WHKE», BO3BPAIIAIOTCS
B TUIOCKOCTh 3kBaTopa! IIOHATHO, YTO 1ejI0 TYT He B Mu(pue-
CKOM MNPUTSKEHWH YacTHI K TUIOCKOCTH KOJIbIIA, 2 B COXPaHe-
HHMH YIJIOBOTO MOMEHTA. Y 1ap METEOpHUTa 110 YaCTHIIE KOJIbLIa BHO-
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CUT OTHOCHTENHFHO Mallyl0 MpHOaBKy K HMeEIoIIeMycsl ¥ He€ MOMEH-
Ty WMITyJIbCa, BOT YacTHIa M BO3BpAIIAETCs] Ha CBOIO OpOWTY, ompe-
JICNEHHYI0 €€ HaJUYHBIM YIJIOBEIM MOMEHTOM. ToYHee, B JaHHOM
clly4ae TIOJMYYCHHBIH B pe3yiabTaTe yjaapa BEKTOP BpamlaTeIbHOTO
MOMEHTa NEpPHEHINKYISIPEH K HaIMpaBICHUIO YK€ HMEIOIIETOCS Yy
TEeJa BpAIIaTeIbHOTO UMITYJbca. [103TOMY BeNMYMHA BpaIlaTEIEHOTO
UMITYJIbCa OCTAeTCS HEM3MEHHOM, U3MEHSETCS TOJBKO €ro Harpablie-
Hue. BpamaTtenbHbli MOMEHT, NEPHNEHIUKYJIAPHBIA K OCH Bpalia-
TEIBHOTO HMMITYJIbCA, BBI3BIBACT MPEIECCUOHHOE JIBU)KCHUE OCU Bpa-
maTeabHoro uMmmyiabca. OCh BpallaTeIbHOTO MMITYJIbCA YXKEe HE OC-
TaeTcs OOJBINIC HEMOABMKHOW B mpocTpaHcTBe. OHA, CO CBOEH CTO-
POHBI, HAYMHAET OMKCHIBATh HETOJBMKHBIN B TPOCTPAHCTBE KOHYC
npeleccuy. A TPOsBICHUE IpelneccHd Oe3bIHEPUMOHHO: HCue3aeT
BpalllaTeNbHBII MOMEHT — HCYe3aeT M mpereccus. [[mTenpHOCTh ke
ynapa (MOMEHTa CHITbI) MaJja.

B momsTHSIX cHCTEMHOTO aHaiu3a TyT HabOmomaeTcs 3¢GheKT
camoopranusaiuu. 100 CMBICI caMOOpPraHU3aIlil COCTOHUT B CaMoO-
COXpaHEHUH, B BO3BpaTe OT JIIOOBIX MCKYCCTBEHHBIX OTKIIOHEHHH K
MIPOEKTHBIM (COOCTBEHHBIM) 3HadYeHHAM. (CaMoopraHu3amus — 3TO
BO3BpPAT W3 NPUHYIUTEIBHOIO COCTOSHUSL B COCTOSHUE E€CTECTBEH-
HOE, BO3BpaT K COOCTBCHHBIM 3HaueHUsM. CaMOOpraHM3amus CMOT-
PUTCSI CHHTE30M, a CHHTE3 BO3MOXEH, €CIH eCTh (haKTop, KOTOPHII
UTOXUT TPOIECC CTaHOBIEHUS. BOoT mpupoaHblil dakTop — coxpaHe-
HUE MOMEHTA UMIYJIbCa — U €CTh TOT SJUHCTBEHHBIA (PaKTOpP, KOTO-
pBIi HUBEIHPYET HWCKYCCTBEHHBIE OTKJIOHEHUS, HTOXHT IPOIECC
CTaHOBJICHHsI, 00ecreYnBaeT CTaOWIBHOCTh BEIIECTBEHHBIX CTPYK-
Typ. Ecinm cuHTe3 BO3MOXKEH, TO CYLIECTBYET U MEXAaHU3M CHHTE3a,
M 3TOT MEXaHU3M CHHTE3a COXpaHseT CBOE JEWCTBUE U MO 3aBepiiie-
HUIO TIpollecca CHHTe3a, B (pOopMe perpeccHpOBaHUS OTKIOHEHH.
N6o cuna (MOMEHT CwIibl) 37€Ch — HE TPUYMHA JBUKCHUSA, @ TOJIBKO
OTPaHUYUTENh BO3MOXKHBIX JIBWKCHHUNA. IMEHHO 3TO 0OCTOSTEILCTBO
obecrieurBaeT CoXpaHEHHE COOCTBEHHBIX 3HAYCHUN OOBEKTa.

OTUM 00CTOATENBCTBOM (Ha OOHYC) BCKPBIBACTCS TaiiHa SIBICHUS
WHEPIMN — TepBoro 3akoHa [ammres-HeroToHa B Hamel opmyiu-
poBKke. /la u BTOpOro u TpeTbero Toxke. Bece Tpu 3akoHa CBEPTHIBAIOT-
Cs B OJMH — B YTOYHEHHBI HaMM 3aKOH WHepnwH [ anmmes, odpeme-
HEHHBIA COXpaHEHHUEM YIJIOBOTO MOMEHTA.
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Takoe CBOMCTBO BelIecTBa, KAK Macca, HUKAK HE MPOSBIACTCS B
CBOOOJHOM (MHEPLMOHHOM) ABMXEHUHU. TO €CcTh MPOSBICHUS MacChl
HET HE TOJBKO Y IOKOAIIETOCS» IMHIITEHHOBCKOTO (POTOHA, HO W,
MTOCKOJIBKY TIOKOSI BOOOIIIE HET, Y JIIOOOTO MHEPIIMOHHO CIIEAYIOIIETO
1o cBoeil opbuTe BemecTBeHHOro oOpa3oBanust. CBOHCTBO BEIIECTBa,
Ha3pIBaeMoe Maccol, mposisercss TOJIBKO B ycmoBusax ymapHOTO
KOHTaKTa, MPHUBOSIIEr0 K W3MEHEHWIo opout. V3meHenme opOUT
(poKyCHBIX PAcCCTOSHHUM, YTJIOBBIX CKOPOCTEH) — HMHAMKATOP 3TOTO
n3MeHenusi. Ho, BEIOpaB MHAMKATOpP M3MEHEHHsI, HEOOXOOUMO HAUTH
(hakTOpBI, BIUSIOMINE HA 3TO U3MEHEHHE.

B kadectBe Takoro (akTopa Macca Hempuemiiema. [1ocKoIbKy
XapakTep M3MEHEHHH TYT ONpenNeNseTcsl HE TOJIBKO YIJIOM, HOJ KO-
TOPBIM «BCTPETHJIMCH» CIEAYIOIIME II0 CBOMM OpOMTaM Tena, He
TOJIbKO KOJIMYECTBOM BEIIECTBA B TElaX, HO M €ro MpPOCTPAHCTBEH-
HBIM pacrmpelesieHHeM, HWHTEHCHBHOCTBIO COOCTBEHHOTO  CIIHH-
CIMHOBOTO BpallleHWs Teld W 3HAaYCHHEM TaHTEHIMAIbHBIX CKOpO-
CTeH Ten B TOYKE CTOJNKHOBEHHS W T.J. Macca MmpuMeHHMa Ha ypOB-
HE MaTepUalIbHBIX TOYEK, KOTOpbIe HE MOTYT Bpamarkcs. [losTomy o
Macce CTOMT 3a0bITh, M ONEPUPOBATH MOMEHTOM HMHepuuu Tena. Ec-
MU MacCy OIPEeNessIfOT CTaTHYECKH, M0 PACTSHKEHHUIO MPYKHHBI
(kcTaTu, MoYeMy BBl CUMTAETE, YTO PACTSHKEHUE NPYXKHUHBI PaBHO
Macce?), TO BEJIMYMHY MOMEHTa HMHEPLWH Tela OTHOCHUTENBHO Ka-
KOH-TMOO €ro OCH BpalleHUs OMPENeNIOT IWHAMHYECKH, METOIOM
KPYTHJIbHBIX KosieOanuii. [IoHSTHO, B OTIMYHME OT MacChl, y Teja HeT
KaKoro-iu0o OJHOT0 3HAYEHUS! MOMEHTa WHEPLHH — OTHOCHTEIBHO
Pa3HBIX OCel BpalleHHUs Y OJTHOTO W TOTO K€ TeJla 3HAUYEHUS MOMEH-
Ta UHEPUMU OYyAyT pa3HbIMH. A OCEH, OTHOCHTEIBHO KOTOPBIX MOXK-
HO KpPYTUTHb TeNo, OECKOHEYHOEe MHOXECTBO. Pasymeercs, HyKHO
paccMaTpuBaTh W CIydaw BpamleHHUs TeNX BOKPYT OCEH, BBIXOISIINX
3a rabapuThl Tena. B oTamdme oT mMacchl, 3TaJlOHA MOMEHTa WHEPLUH
HET — 3aJa4a JUIsi METPOJIOroB Ha Oyayluee.

M3menenne opOUT TeN mMociie WX YOApHOTO KOHTAKTa OMpeaems-
eTCs TepepacipeieieHieM MOMEHTa UMIYJIbCca MPH €ro OOIIeM Co-
xpaHeHud. OOIIero MaTeMaTHYECKOrO PELICHUsT 3TOH 3a1a4yu He Cy-
mectByeT. [loaToMmy HE B OHOM yueOHUKE HE TPUBOIUTCSA (HOpMYIT
UIs pacué€Ta TepepacrpeeleHrsi MOMEHTOB HMMITyJIbCa Yy Bpaliaro-
IIUXCS TeJl IPY UX CTOJIKHOBEHUH B PE3YNbTATe IIepecedeHus OpouT.
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Bcnomunas o Macce, cieayer OTMETUTh paclpOoCTpaHEHHOE 3a-
Oy xaeHue o SKOoObI CBOOOJHOM BpAIICHUH TEa BOKPYT HEKOETO
neHTpa macc. Her Takoro BpaieHHs, MOCKOJIBKY B CBOOOTHOM JBH-
JKEHUM HET TPOSBJICHUS TaKOrO CBOMCTBAa, KaK Macca, a 3HAYUT, H
MPOSIBIICHUS €€ IIEHTpa. A BOT O IEHTPE WHEPIIUH B CBSI3U C BIUSIHAEM
MOMEHTa MHEPIIUH Ha XapaKTep BpallcHus 3a0bIBaTh HE CTOUT.

[Tomararo, Temeps MOHATHO, YTO BMECTO TPEX 3aKOHOB JMHAMUKH
M 3aKOHa BCEMHPHOTO TATOTEHHUS JOCTATOYHO OJHOTO 3aKOHAa HHEp-
uun [anuness B yTouHEHHOH HaMu QOpPMYIUpPOBKE, 0OPEMEHEHHOTO
COXpaHEHHEM YTJIOBOTO MOMEHTa (MOMEHTa MMITylibca). Be€ B cooT-
BETCTBUH C COBPEMEHHBIM IPUHITUIIOM MapKETUHTA «TPH B OJHOMY,

Hanmname y Bcex BemecTBEHHBIX oOpa3oBaHuil COIHEYHOW CHC-
TEMbI O'POMHOI0 3HAYCHHS MOMEHTA HMMITYJIbCa — 3TO TOT (haKTop,
KOTOPBIA 00ecrieunBaeT HEMPEePHIBHYIO paboTy MeXaHHW3Ma EHCTBUS
HaOII0aeMbIX 3aKOHOMEpHOCTel. JII00OMy TpaMOTHOMY WH)KEHEpY
W3BECTHO: BaXXHEHINEH XapaKTEPUCTHKOW JIFOOOTO MPOMBINIICHHOTO
W3MIETUS SBIIACTCS MPEIACKAa3yeMOCTh €Tr0 MOBEACHUS (CTAaOMIBHOCTD).
A oHa, CTaOMIIBHOCTb, OOecleunBaeTCs, MPEXKAE BCEro, M30BITOUHO-
CTbI0. ['0BOpS SI3BIKOM CHCTEMOTEXHHMKH (51 OyIy 3TO 4acTo MOBTO-
PSATH), HEOTPEAENEHHOCTh HEUTpATN3yeTCsd N30BITOYHOCTHIO, 3aKOHO-
MEPHOCTh 00ecreunBaceTCs 3anpeaenbHoi H30BITOUHOCTRIO. [Iprpose
W3HAYAILHO TPHUCYIIA TeHHWAJIbHas MPOCTOTa €€ CYTH, aOCONOTHAs
PaIMOHAIBHOCTh W TaKas JkKe a0COJIOTHAS YKOHOMHYHOCTH "Hiei'”, u
aKTyaJieH MPUHIMII — MUHUMYM 3aKOHOB W MHHHUMYM TEOPUH IS
O0OBSICHEHHSI TPUPOJTHBIX SBJICHUH.

Bce, u3nmokeHHBIE HaMU BHIINIE WICH, HOCHIN DBPUCTUYCCKHUIA,
YMO3pHUTENbHBIH XapakTep. be3 sKcHepuMeHTaTbHOrO OOOCHOBaHUS
OHM MOTJIM OBl OKa3aThCsi KaK BEPHBIMH, TaK U JIOXKHBIMH. B riiaBe
«Experimentum crucis rpaBUTalMK» TPUBEACHO HEMAlI0 pPa3HBIX
9KCIEPUMCHTABHBIX (DAaKTOB, MPOTHBOpPEYANIMX HIEe BCEMHUPHOTO
TaroreHus. Ho atoro mano, TpebyeTcss HaTypHOE SKCIIEPUMEHTAIBHOE
NOATBEPKICHUE, YTO JTIOOYI0 COBOKYITHOCTD T€Jl, IIyTEM COBMECTHOI'O
Kpy4YeHHs, MOXXHO HAJETUTh CBOWM BHYTPHUCHCTEMHBIM CBOWHCTBOM
rpaButanui. [loaATBEPANTH 3TO MOMKHO TOJIBKO KOHTPOJIHPYEMBIMHU,
HATYPHBIMHU SKCIIEPUMEHTaMU. TOJBKO TaK, MHAYE YBSI3HEM B CIIOpPaX.
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3Kcnepumeumaflbnoe obocHosanue uuepuuouuoﬁ cymu cpasumavuu
Hcmunnvie uoeu —smo me udeu, KOmopwvle Mbl MOACEM YCEOUMb, HOOMEEPOUMNb,
nooKkpenums u npogepums.  YUIbaM Jlxenmc

[onararo, BBl yke 03HAKOMHIUCH C BpallaTeJIbHBIM JBIKCHHEM
o y4eOHUKY SKCIIepUMeHTanbHOHN Qu3uku Hemma P.B. IToms [4].

MHoroe u3 BBIIIECKA3aHHOTO MbI MOXKEM JIETKO IOATBEPIUTH
SKCIIEPUMEHTANbHO. YUHTHIBas obOelaHue He mnpuberaTh 0e3 Kpaii-
Hell HeoOXOAMMOCTM K MaTeMmaTuke, OyleM omepupoBaTh OOpa3HBI-
MU aQHAJOTHSIMA M TOHSATHAMH W3, HapuMmep, paguoTexHuku. llpen-
ctaBuM (0003HAYMM) MOMEHT UMIYJIbCAa Y TPOU3BOJIHLHO BBHIOPAHHO-
ro HamMu (¢parMeHTa BemecTBa 3emiH (Tena, MO-CTapoMy), CBs3aH-
HBII C €ro BpalleHUSIMU BOKPYTr IieHTpa 3emud u eHtpa CoiHia
COOCTBEHHOH COCTaBIAIOIICH 0OImero MOMEHTa HMITyJbca Tela.
Jns pamunomoOuTeneil MOXKHO WCIIONB30BaTh TOHSATHE Hecymehd. A
MOMEHT HMIIyJIbCa, KOTOpPBIA Teldy HaBsA3bIBAEM, pacKpyuyuBasl €ro
CBOCI0 COOCTBEHHOW PYKOW Ha MpPYXHHKE, OOBSBUM BBIHYXKICHHOMN
COCTaBJISIIONICH TJIABHOTO MOMEHTa MMIysbca. Panmomobutenu TyT
MOTYT BCIIOMHUTBH 00 aMIUIMTYAHOM MM YacTOTHOH, a TO U (a30BOH
Monysiupy. OpOuTa BpalleHusl Tena, pacKpydydBaeMoro Ha Ipy-
JKUHKE OTHOCHTEIHbHO HAIllero Tena, OyJeT MMeTh (10 TOHSITHBIM
OpUYMHAM) HE KPYTOBYI0O M Jake HE SJUTMICOMIANbHYIO, a Oosee
CIIOXKHYI0 (GopMy. OTHUM BpauleHHeM (BBIHYXKIEHHOH COCTaBIISIIO-
mel) Mbl HENpEephIBHO H3MEHsAEM oOllee 3HaueHHUEe MOMEHTa HM-
mynasca (IMIPOM3BOAMM MOJYJSIIUIO HECyIed), a, KaKk HM3BECTHO W3
MEXaHUKH BpalllaTeJIbHOTO JBIKEHHS, 3TO M3MEHEHHE — W3MEHEHHE
MOMEHTa HUMITyJIbca — TOPOXKAA€T MOMEHT CHJIBI, CHUMITOMAaTude-
CKO€ TPOSIBICHHE KOTOPOrO B IUIOXMX y4YeOHHKaxX Ha3bIBAIOT IICH-
TPOOEKHON CHIOW. MOMEHT CHITBI — ATO TPOU3BOTHAS 10 BPEMEHH OT
MOMEHTa UMITyJibca. B JaHHOM cilyyae Bapuallii MOMEHTa WMITYJIbCa
OPOSIBIISIIOTCS B (hOpME CHIIOBOTO OLIYIICHHUS TOJNBKO TOTZA, KOTAA Y
BpALIAIOLIErocs Tejla €CTh peajbHas BELICCTBEHHAs CBA3b C 3eMIIEH,
MHa4Ye «MOIYJISILMA» BOSHUKHYTHh HE MOXKET — HET KOHTAKTa, HET TO4-
KU OTIOPBI, HET «HECYIIeH», HET U3MEHEHHsI MOMEHTa uMITylibca. Ho
9TO TpeOyeT SKCIEPUMEHTAIBHOTO MOATBEPXKACHUS. TONBKO CTPOrHuid
(u3NUecKuil OMBIT SBIACTCS pELIAIOUICH HHCTaHLMEH A JHOBIX
(hm3muecKuX Teopuit, KaKuMH Obl YOeTUTETbEHBIMI OHH HE Ka3alnch. B
WCTHHHO HAYYHOW TEOPHH CCBhIJIKA Ha MaTeMaTHKY, KaK Ha apryMeHT
JI0Ka3aTeNIbCTBa, — HEIIPaBOMEPHA.
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B moareepkneHne HaIeil KOHIICTIITNHN IMPOBEACM dKCIIEPUMEHT B
CTHJIC, WCIIOJIL30BAaHHOM | 'anmmieeM NpH OKa3aTelhCTBE HE3aBUCH-
MOCTH XapakTepa MajeHusi Teaa oT ero Beca. OH OJHOBPEMEHHO
cOpaceiBajl ¢ OalllHU OIMHOYHBIC TeJla U CBSI3KU M3 OJMHOYHBIX TEI.
OnuHOYHBIE Tella U WX CBS3KH ABUTAIMCH CHHXPOHHO W ITajaid Ha
3€MJII0 OJTHOBPEMEHHO, UYTO MOCIY>KUJIO SICHBIM 3KCIIEPUMEHTAIbHBIM
OTIPOBEPIKCHUEM CTAaHIAPTHOM MOJIECIH APHCTOTENS, HO HE CTallo
JTIOKA3aTeIbCTBOM IPABOTHI [ amiies, He OTBETHBIIETO Ha BO3PAKECHUE
NuxBu3uiuu: "KameHb HUKAaK HE MOXKET IPOSABIATH COBEPIICHHO
OJIMHAKOBOW HAKIIOHHOCTH K BOCHPHSITHIO HOBOTO IBIDKCHUS WIIH
YBEIMYCHUIO CKOPOCTH, B TOM CJIy4ae, KOTrJa OH YXKE IBIDKETCS C
0OJBIION CKOPOCTHIO I KOTJIa OH JIBHXKETCS MEJJICHHO"

Msl ke cTaHeM HaONIOIaTh TMOBEJECHUE HEKOW Bpalllaroleics
CBSI3KU (3aMKHYTOH CHCTEMBI) BEIICCTBCHHBIX TEIl, JCTCKTUPOBAHHOEC
OT BIUSHUS BBIHYXJICHHOTO TJIO0ATLHOTO MOMEHTa HMMITYJIbCa (OT-
JeTPHO OT Hecymei). MOoXKHO B3STh NPYKHHY, NMPUKPEIUTh K &
KOHLIaM JIBa MAaCCHUBHBIX KOMIIAKTHBIX IlIapa, a 3aTeM, 3aXBaTHUB
OJTHO M3 3THX TN PYKOW, PAaCKPYTUTh 3Ty KOHCTPYKIMIO (CHCTEMY
BpAIIAIONINXCs Tell) U PE3KO OTITYCTHTh €€ B CBOOOMHBIN IOJIET, KaK
MmoKa3aHo Ha puc. 1. Jlns nerampbHOro aHaliv3a JaHHOE IBUKCHUC
MOJKHO CHSATh, HAIPHMEP, Ha KaMepy COTOBOTO Telie(oHa.

" Puc.l

Br1 oOHapyx)uTe, 9TO, KaK TOJHKO KOHCTPYKIHS YHAET U3 BaIIUX
PYK B CBOOOTHBIN MONET (COCTOSHHE JICBUTHPOBAHUS, KOTJIA y CBA3KH
HET HU TOYKH OTOPHI, HM TOYKH IMOJIBECa, HHAYE TOBOPS — OTCYTCTBY-
eT MOCTOSTHHASI BEIIECTBEHHAS CBA3h C 3eMJIEH), HATSHKEHHE Y TPYKH-
HBI HICUE3HET. DTO MOXKHO HE TOJBKO YBUIETH (CHATH HAa KaMepy), HO U
YCIIBIIIATE M0 XapaKTEPHOMY KJIAIAIOMIEMY 3BYKY COJMHM3UBIIMXCS BUT-
KOB TIPY>KHHBI. TO €CTh SKCIIEPUMEHT JIOCTYIICH JaKe JUIS CIICMBIX —
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WHBAJIHJIOB TIEPBOM rpymmsl 1Mo 3peHuto. [IoHITHO, KOT/Ia HET BapHa-
IIMM MOMEHTA MMITYJIbCa, HET U MOMEHTa CHIIBIL. Jlaxke eciu «OTKITo-
YUTH» MPYKMHY OT LIAPOB, TO M TOIJA BCE TPH JECMEHTA M3 Haleh
CBS3KH OyIyT JICTETh Jalibllie HEpa3iy4dHO, HE Pa3lieTasicCh B KaKHe-
00 «pa3Hbie CTOPOHEI. Hukakoro pas0eraHvs HU IIapoOB, HU TIPY-
JKWHBI, HA OT KaKoro meHTpa He HabmomaeTcs. OHM Kak OBl «CKiee-
HbI» IIOCTOSTHCTBOM MOMEHTA MMITyJibCa. Pe3ysIbTaThl MPeaCcTaBICHbI
B Bueopoinke Ha FOTyGe https://youtu.be/ SEU tUgxpc

Tewm, xoro He yOearI MPEAbIIYIIUA SKCIIEPUMEHT CO CBSI3KOH Tel
mo [anuiero, mpemiaracTcss BOCIOIb30BATLCS BPAIIAIOIIUMCS BEAPOM
Boabl HeioToHa, koTOpOoe TOT BHEC B cBOM «Hauana...», mbITasch
000CHOBaTh a0CONIOTHOE JBWKEHHE. BOT ero omnucaHue 3KCriepruMeHTa
(«Hauama...», ctp. 34).

Ecan pa 3188801 BepeREe M0IRECHTE
COCYA W, BpAILAA ero, 3akpyTHTL BEDEBKY, TTOKA ORA N CTAHET COBCEM MEECTHOH,
BATEM MANOSANTH COCYA BOJOH W, YiSpHAR CHePRa HMECTE# ¢ ROJONW B MOKOe,
BHEIANAMYM 1eHCTRHEM ADYTON ¢HIBI DPEBECTH cocYi BO BpAmeRMe B CTOPORY
PACKPYTHRAHLA BEPEREN, TO cOCyA 6YIer TpololmaTh BPAlaThCA, NpPHISM 2T0
Bpamense Gy1er nolepnBaTsen J0CTATONHD 10300 PACKPYSHAAHEEM REDERE.
Creppa MORepIBOCTE RO O¥ 16T GCTABATHCH MAOCKOH, KAK OLII0 10 IBHRERNA
COCYA. JATeM COCYI CHI0K, MoCTRNeHHO IeHCTBYWINEH F& BOAY, FACTARAT
B €e YYICTROBATH B CRoeM Bpauwennm. [lo Mepe ROSpACTANNE BpANSHHA HOAA
OVAeT NOCTENEHES OTCTYIATE OT CEPeINAL! COCYIA WEODBHINATREA N0 KPASIM £r0,
HpPHEEMEA BOAIYH ©OPMY NOREPXEOCTH (A ¢iM 270 OpofoRal JeJaTh).

HyxHOo otrnate noipxHOe BHUMaTenbHOCTH HbroTOHA: Boxa
BO3BBIIIAETCS K KpasM TOJBKO TPH POCTE YIJIOBOH CKOPOCTH
(BozpacTtaHuM BpaieHHs). MBI K€ B HalleM 3KCIIEPUMEHTE Iepei-
n€M Ha COBPEMEHHYIO «3IIEMEHTHYIO 0a3y»: BMECTO Beapa HCIOIb-
3yeM IUIACTHKOBYIO OYTBUIKY, HE CTaHEeM HEKOHTPOJIHPYEeMO KpY-
TUTh HUTH, Kak HproToH m KaBenauin, a BoCHONB3yeMcs 3JIEKTPO-
IPeTbI0 C PEeryIupyeMbIM (KOHTPOJIMPYEMBIM) YHCIOM OOOpOTOB,
9TO M300pakeHo Ha puc. 2.

Croenaem B BepxXHEH wacTh OyTBUIKM OOJNBIIOE OTBEPCTHE IS
CBsi3H C aTMoc(hepoi, a B HIKHEH YacTH OYTBIIKM — HECKOJIBKO OT-
BEpCTUH Il BBITEKaHWS CTPyHd BOIbI. BbIXomguMm Ha OamkoH 9-To
3TaXka, HAIIOJHSIEM IOJArOTOBICHHYI0 EMKOCTh IOJKPAILIEHHOM BO-
JIOW, pacKpydyuBaeM EMKOCTb BOKPYT BEPTHKAJIBbHOW OCH J0 BBICOKHX

21



Ilonos b.M. Texnonoaus u mema@uzuka 2pasumauuiys

000pOTOB  BIEKTPOJPENBIO, — BBICOKHX, YTOOBI EPEBECTH MPOLIECC B
OKCTPEMAbHBIN PEXKUM, W BBISBUTH BCe (DAKTOPBI, OMPEICIISIONIHIEe
xapakTep ero nporekanus. OTMeuaeM POCT HHTCHCHUBHOCTH CTPYH
UCTEUYCHHUS BOJBI B TEMIIE MIPUPOCTA YIIIOBOW CKOPOCTH M OTIyCKaeM
packpyueHHYI0 €MKOCTh B CBOOOIHBIM MONET BHU3 C OalKoHA.
3meck, IpU WCMONB30BAaHUM JIPENH, JOCTATOYHO YTOOBI B MPOOKY
ObUT BHENIPEH CTEPXKEHb M3 XPYNKOTro MaTepualia — KaqHyll JIPEbio B
CTOPOHY, CTE€P)KEHb IepeIOMUIICS, OyThUIKA yIIa B CBOOOAHBIN MMO-
nér. Kak Tonmpko Bparmmaromiascs OyThUIKa YHIET B CBOOOIHBIN MO-
n€T, BRITEKAaHWE CTPyH mpekparutcs. Her omopsl (moaBeca) — HET U
JAaBJICHUA, HET U3MCHCHHUA MOMCHTA HMMIIYJIbCA, TMOCKOJIBKY YIJIOBas
CKOpOCTh OOJIbIlIE HE MEHSETCS, HET U MOMEHTa CHJI. DTOT 3KCIIepu-
MEHT, Ha OOHYC, JOKa3bIBACT U OTCYTCTBUE ICHCTBUS KaKUX-THOO
LEHTPOOSKHBIX CHUI Yy CBOOOMHO mazaromiedi Ha CoJHIIC U PaBHO-
MEPHO Bpallarolieiics BOKpYr cBoeil ocu 3emud. Bor ecnu Obl, B
COOTBETCTBHH C TMEPBOOBITHBIMU CYEBEPHSMH, BPAIIAOIIYIOCS 3eM-
JIO JICPIKAIHM KHUTHI, KaK Ha CBOEM HOCY JIepKaT BpalaroIIuiics M4
nenbGUHB B akBamapke, To 3(dekT «ueHTpoOeKHOW CHUIIBD JIETKO
ObUTO OBl OOHAPYKUTB.

4

T Y~
Puc. 2

IIpon3Ben€HHBIE OMBITHI JEMOHCTPUPYIOT TOJIBKO TO, YTO IMpeE-
BapHUTEIBHO pPACKpy4YEHHAas CHUCTeMa BEIIECTBEHHBIX TeN (CBs3Ka),
OTIIpaBJICHHAs] B CBOOOIHBIN MOJNET, HE MMEET TEHACHLHMH K Pasiéry
BXOJSIIUX B €€ COCTAaB TEJI B pa3HbIE CTOPOHBI, U YTO ISl ATOrO HHU-
KaKOW «CHJIBI IPUTSKCHHSD» HE HYXKHO — TyT JJOCTATOYHO ACHCTBHSA 3a-
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KOHa COXpaHEHHS YTJIOBOTO MOMEHTA. A 4YTO MPOU30OUAET, €clid I10-
MBITAThCS BBITAIINTH M3 BpallAlOIIEHCs CBSI3KM OAHO M3 Ten? bynmer
JIM OKa3aHO COMPOTHBJICHUE 3TOW MOMBITKE W OYAET JIM TeJO TSIHYThb-
cs Hazal, B CBA3KY? MokeTe MpOBECTH KOHTPOJIMPYEMBIH 3KCIEepH-
MEHT Ha ce0e, MPEICTaBIsIA CBOE TENO KaK HEKyr CBs3Ky. s Ha-
yasia 3KCIIEpUMEHTA HaJIeHbTE KOHBKM M BBIMIUTE Ha NEA, clenanTte
HECKOJIbKO B3MaxOB BBIIPAMIICHHBIMUA PYKaMH, 3allOMHHUTC OINyIIC-
HUE CTENEeHH Harpy3kd Ha Balium pyku. Jlamee, packpyTurech Ha
KOHBKax C MPWXAaTbIMM K TYJOBHIIY PYKaMH, a 3aTe€M DPE3KO BBI-
OpockTe pyKH B CTOPOHBI, KaK MoKa3aHo Ha puc. 3. KonTponupyiite
CBOM OINIYIIECHHUS B MpPOIECCE MEPEMENIEHUST PyK OT TYJIOBHUINA BBEPX
Ha ypoBeHb mied. bezonacHee ckameiika JKykoBCKOro, Ho €€ HalTh
TpyAHee, 4eM KOHbKH. Ha camom nene mbl (M BC€ 5KMBOE) IOCTOSTHHO
C03/1aéM TPaBUTAIIMIO, U TYT K€ UCIOJIB3YEM €€ I MePEIBUKECHHMS.

2 w 4

Puc.3

Brl nonmyunTe 9€TKOE ONIYIIEHNE COMPOTHUBICHUS 3TOMY JIBHKE-
HUIO, TIOXO0XKEE Ha ACHCTBUE MPUTSHKEHUS PYK K TYJIOBUILY. 3alIOMHHU-
TE€ OILIYUICHWE CTETEHH HAarpy3KH Ha Ballld PYKH, OUIyIIEHHE, OyATO
OBl Ballll PYKH MPUBA3aHBI PE3NHOBBIMH KTyTaMH K TynoBuIny. [loka
ITIOMHHTE CBOU OLIYIIEHHS, BOOPYKUTECH ICHAHJIEPOM, COETNHEHHBIM
C MPY>XUHHBIMU BECAMM, PACTSHHUTE €T0 JI0 JOCTH)KEHUS paHee IMoJTy-
YEHHOTO OIIYIICHUS, U M0 TOKa3aHWsIM MPUOOpa OLEHUTE BaIy CIIO-
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cOOHOCTH CO3/1aBaTh «CHIIy TATOTeHUs». Ho KoHTponmpyiite ceds, He
nepeycepACTBYiTE, a TO €ll€ YyroJuTe B YEPHYIO JIbIPY HEHApPOKOM, a
MHE TPEABSIBAT OOBUHEHHME. BrpodeM, 3TOT 3KCIEPUMEHT HE CIIMII-
KOM yOeIUTENICH, BCE-TaK! TYT YEIOBEK UMEET TOYKY OITOPHI.

Jlanee npezncraBneHa cepus 0ojee yOSTUTEIBHBIX SKCIICPHUMEH-
TOB, JIEMOHCTPHPYIOIIUX CO3/aHUE TPABUTHPYIOIUX OOBEKTOB, DKC-
TIEPUMEHTOB, TPOBEAEHHBIX B HOPMAJBHBIX KIMMATHYECKUX YCIIO-
BUSIX, HA yCTaHOBKE, COOpPaHHON W3 MOAPYYHBIX cpencTB. 1 moHu-
Maro, HE BCSIKUU UYEIOBEK MOXXET KPYTUThCS HAa KOHbKax Oe3 pucka
Iutst Ku3HU. M Opocath TSDKENMbIE  BpalIaroluecs] CBA3KH MPEAMETOB
¢ 9-ro sTaxka (u BbIIe) O€3 MPOBEACHUS OPraHU3AIMOHHBIX MEPO-
pUATUH, 00ECIIEUNBAIOIINX OE30MaCHOCTh JIIOJIEH W TpUIIApPKOBaH-
HBIX y JOMa aBTOMoOwWJel, Hemp3a. Ha mpoBeneHne SKCIiepuMEHTOB
HEOOXOJMMO TOJYYUTh MUCHMEHHOE COTJIACHE BCEX JKUJIBIIOB JIOMA,
nosyduTh paspenieane B MUC, nonurmm, obn3apase. Ha Bcé Bpems
MIPOBEJICHHUS JKCIIEPUMEHTOB JODKHO OBITh OOECIeYeHO MPHCYTCT-
BrUE OpWrajbl CKOpOIH MOMOIIHM, MMOKAPHBIX MAIWH, Hapsga IIOJIH-
WU, TPEACTaBUTENCH pallOHHON aaIMUHHCTpAaIlMH, BKIIIOYAsl MPOKY-
patypy. He 3a0yapTe o mpecce. 30Ha MpOBEAEHHS IKCIIEPUMEHTA T10
BCEMY IEPUMETPY JOJIKHA OBITh OrOpPOXEHA MPEAyHPEkTAOIUMHI
3HakamM#u «OCTOPOKHO, TPABUTALUAY», KPACHBIMH (IIaXKKaMH, IOJDK-
HO OBITh BBICTABIICHO OICIUIEHHE W3 aKTHBHCTOB AIbTEPHATHBHOI
Hayku. CyeTbl MHOTO, HO TaKOBa SKCIEpUMEHTalbHash HayKa, OHa
TpeOyeT >kepTB. DTO BaM HE TICHM Ha KCH yMHOXarh! BcromHuTe
Puxmana, ma w lammiero, He NPUHABIIEMY HEOOXOAMMBIX MeEp
Oc3omacHoctr, CBsatas VHKBU3MIMS OCTaBHJIa HEMAalO HEMPHAT-
HOCTEH, XOTS TaK U HE COXKIJAa. A HaIIM CIEIYIONINE SKCIEPUMEHTHI
MIPEJINOoJIaraloT UCTIOIB30BaHNUE MIPOIEcca TOPEHUSI.

Wtak, HauMHAaeM OINMCAaHWE JAaHHBIX SKCIEPUMEHTOB. 3/1eCh JKela-
TeNbHO 3a0paTbesa Ha OONBIIYIO BBICOTY, HAIPUMEP Ha BBICOTY JIBaJIIa-
TOro 3Taxka. B ceTyatbiii Melok, B KakuX MpoJaéTcsi Ha PBIHKE Kap-
TOILIKA, B KAYECTBE HAUMHKH MMOMECTUTE TSDKEIBIE MPEIMETHl U BCsAYe-
CKYI0 BETOIlb, MPONUTAHHYIO TOprovel >XUAKOCThI0. Jlanee, BOOpy-
JKUBIIMCH JIEKTPOAPEIBI0 U KaMEepOil COTOBOrO TenedoHa, CIeIyinTe
CXeMe 3KCIICPUMEHTa, TOKa3aHHOH Ha puc. 4.
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Puc. 4

B no3umuu 1 Ha puc. 4 MoKa3aHO UCXOTHOE MTOJIOKCHHE MEIITKA C
HAaYUHKOM, TPONUTAHHOMN roproyel AKUJKOCThIO.

B mozunnu 2 oTobpakEH TOT jK€ MEIIOK B MPOIIECCE €ro pacKpy-
YUBAHWS TI0 9aCOBOH CTpenke npenbio. OOparute BHUMaHUE, C POC-
TOM MOMCHTa UMITyJIbca (YBEJIMYCHHUE YTIIOBOW CKOPOCTH BpAICHUS
MPY HAJTMYUW TOYKH OTIOPBI) COJAEPKUMOE MEIIIKa PUKUMACTCS K €T0
BHYTpPEHHEH MOBEPXHOCTH, PACTATUBAET €TO.

B mo3umnum 3 mokazaHO OTHeNeHHE PAcKpPy4eHHOTO MEIIKa OT
omnopkI (TOYKH mozaBeca). Ilopsaaok AeHCTBUH TYT TOT XkKe, YTO U B DKC-
TIEPUMEHTE C TUTACTHKOBOU OYTBUIKOM, HO COIEPKUMOE BPaITAIOIIETO-
Csl MEIIIKa TIepe] OTIPABKOW B CBOOOIHBIN MOJET MOJKUTACTCS, YTO
MTOKa3aHO KPACHBIM I[BETOM.

B mosunuu 4 moka3aHO BpallaTeNbHOE JBHKCHHE COJCPKUMO-
ro MeIIKa IIOCJIe CTOpaHus CaMoro cerdaroro memrka. HaOmromaem
" (PUKCHpyeM Ha KaMmepy: MPEeIMEThl M3 MEIIKA BPAIIaloTCsS U Jlaiee
CIEeIyIOT HEpa3IydHO, HE «pPa3JIeTalOTCsl B pa3HbIe CTOPOHBI». Bcé
BEpHO, Be/Ib MOMEHT UMITYJIbCa HE MEHSETCS, I MOMEHTA CHJI, Heo0-
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XOJIUMOTO U M3MEHEHHUS WX OpOWT He Bo3HHMKaeT. Ho ecnm MbI B
MEIIOK MpeIBapUTEIHHO TIOJIOKUM [IBa IMpeaMeTa, COeTUHEHHBIX
MPYXUHKOW (OJIMH W3 TPEAMETOB JOJDKCH OBITh 3HAYUTEIBHO Mac-
CUBHEE, a CIKaTHUE NPYKUHKU JOHDKHO OBITh 3a()UKCHPOBAHO TOPIO-
4yeil HHUTHIO), TO TOCTE TEPEeropaHusi HUTH B TPYKUHKE MEHBIIUH
npeaMeT BBICKOYUT 3a TpEAenbl OOLIero Bpallalolnierocs MaccuBa,
CTaHET JIBUTaThCS KaK CIIyTHHK IO 3JUIMIITUYECKOH OpOUTE BOKPYT
Hero. DTo SBJIeHHE MOKa3aHo B MO3uIMU 4 3en€HbIM IBeTOM. Ho MBI
emé He Mmoka3aiu COOCTBEHHO NpOSIBICHHE JICHCTBUS HAIIEH IpaBU-
Taluu. DTO IEMOHCTPUPYET CIETYIOMUI SKCIIEPUMEHT.

B nozuimu 5 mokazaHo, 4TO €ClU CpeAM pacKpydeHHBIX IMpenMe-
TOB MOMECTUTH HETOPIOUYIO O0OJOUKY Iapa, COeNWHEHHYIO C 3aIloii-
HCHHBIM C)XKaTbIM BO3JyXOM OQJUIOHYMKOM, TO TOCJIE TeperopaHus
OJIOKMPOBKH KJalaHa OaIoHYMKa 00oyouka miapa Hamyercs. Okpy-
JKaromye e€ MpeaIMeThl He POCTO o0JIerT e€, a OyayT B He€ BIMBATh-
Csl, CTPEMSICh BEPHYTHCS Ha OPOUTY, ONPEACTIEHHYIO KX MOMEHTOM HM-
MyJbCca B MOMEHT, KorjJa 000JoYKa Iapa He ObLua HamyTa. A eciiu
MPUMEHHTH arperaT ¢ MPYKUHKOHM U3 MPEeAbIAyIIero SKCIepruMenTa, TO,
IpY ONPEACNIEHHOM MOAOOPE YIPYTrOCTH MPYXKUHBL, IPeAMET He OyneT
JBUTATBCA YK€ HE M0 JIUIMITHYECKOH OpOHTe, a Mo OaTMCTUYECKOn
TPaeKTOPHH PyXHET Ha IOBEPXHOCTh HAAYTOIO IIapa.

Tenepb, ¢ y4€TOM peE3yJbTATOB HAIIMX HSKCIEPUMEHTOB, pac-
CMOTPUM peajn3alri0 KOHCTPYKTUBHOTO MOJXOJA K CO3JaHUIO SIB-
JICHWs TPaBUTAIMM B OOJIBIIIOM MAacIITade, BIUIOTH JIO TUIAHETAPHOTO
ypoBHS. MeTo/1 HaieIeHHus TeJl CBOMCTBOM I'PaBUTALIMH TIPOCT.

bepém o1HOPOIHBIN BEIIECTBEHHBIN 1Iap pajguyca I ¢ MOMEHTOM
WHEPLUH i, pa3orpeBaeM ero A0 Mepexoaa B KHUIKOE COCTOSHHE, pac-
Kpy4YUBaEM IIap JI0 MOJyYSHHS] UM MOMEHTA UMITYJIbCa, paBHOTO M, U
HaJyBaeM €ro Kak MbUIBHBIA My3bIph 0 paauyca R. Ero momeHt
WHEPUUU BO3PACTET 10 3HaueHus I, yrimoBas CKOPOCTh YMEHBIIUTCS
J0 3HAYCHHs, COOTBETCTBYIOIIETO COXPAHEHHI0O MOMEHTA UMITYJbCa
M. «3amopo3uBy» 000JI0YKY Iapa A0 OTBEPACHHUS, MBI TEM CaMBIM
3aKpenyM YacTHUIHl BEIIECTBA HA UYXAOH JJIsi HUX OpOUTe, HAa KOTO-
PYIO OHU «HE TOCTaBJIeHb». Ho Beap kakaas yacTuiia 00OJIOYKH CO-
XpaHWIa MOMEHT KOJHMYECTBA ABIDKEHUS, MONYYEHHBIH MPH HCXOI-
HOM packpyumBanwuu! M30aBUTHCS OT HETO HEBO3MOXKHO. [losTOoMy
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Jr00ast YacTuia OOJBIIOro Iapa, OTOPBaHHAs OT JIFOOOW TOYKH €ro
TTOBEPXHOCTH (TIOyYHBIIAsi cBOOOMY), OyAeT HAMpaBIATHCS B CTOPO-
Hy LeHTpa mapa (a Kyaa xe emé?) cama co00il MHEPLUOHHO IO Op-
Oute, onpeAenEHHON HANWYHBIM MOMEHTOM KOJHMYECTBAa JABHKCHUS,
[0 TaK Ha3bIBAeMOW Oa/UIMCTHYECKON TpPaeKTOpHH. A pealibHO — I10
CIHpaJIH, €CIIH, PasyMeeTcs, Mpeo1ojieeT 000N0UKy (T.e. MO TOU Ke
TPaeKTOpUH, 10 KOTOPOIl OHA OKa3anach B 000J0uUKe my3bIpsi). men-
HO U3 «JTF000#» TOYKH, BKITIOYAS MTOITOC.

Jns moHnMaHus 3TOro (aKTa ClieqyeT OTMETHTh, HAIIPUMEp, 9TO
Bpalamomuiicas GUrypucTt, cBoAs U pa3BoAsS PYKH, MEHAET MOMEHT
WHEpIHH Tela U, Onarogapsi COXpaHeHHI0O MOMEHTa KOJIMYECTBa JIBU-
KEHHsSI, MEHSET YIJIOBYIO CKOPOCTb
Bpamenus. Ho He TOmbko TOTnA,
KOTZla Pa3BOJIUT PyKH, HO M KOTAa
npucenaet (s HAC 3TO BaXKHO) U
BHIIpsiMIIsieTcsl. V3MeHeHne MOMeH-
Ta WHEPIHU TeNa M 37eCh MPUBOIUT
K H3MEHEHUIO YIJIOBOH CKOPOCTH
BpalleHusl. BaXHOCTH yKa3aHHOTO
00CTOSITETLCTBA CTOMT B TOM, HYTO
OHO TO3BOJIAET MEPEHTH OT IIOCKO-
ro (OMMHOMOAOOHOTO)  T'PaBUTH-
pyromiero o0beKkTa K 00BEKTy MIapo-
00pa3sHOMY WM  TOPONOAOOHOMY,
KaK Ha PHCYHKE.

Ha puc. 5 nokazaHo, Kak U HaCKOJbKO MOXET U3MEHUThb CIIOPT-
CMEH BEJIMYMHY CBOETO MOMEHTA WHEPIIMH, MAaHEBPUPYS TYJIOBHIIEM
W KOHEYHOCTSIMH. A W3MEHEHHWE MOMEHTa HHEpLUHH, IPU COXpaHe-
HUM 3HauY€HHS MOMCEHTa HUMITyJbCa, BEIET K COOTBETCTBYIOLIEMY
W3MEHEHHUIO VYTJIOBOM CKOPOCTH BpalleHWsA. PHUCYHKH B3ATHI W3
yueOHuka ¢usuku P.B. Ilons. «MexaHuKa, aKyCTHKa W YYCHHE O
tertorey» (tom 1, ctp. 104), 1 mox pucyHKamMu Bbl OOHAPYKHTE OpH-
THHAJFHBIE HOMEPa PHUCYHKOB, HCIIOJNB30BaHHBIE B yueOHuKe. Jla-
Jiee, Ha pHC. 5, MBI BHIUM, YTO YENIOBEK, TOJBKO MO-Pa3HOMY KOH-
LEHTPHUPYSl YacTU CBOETO Tella, MOXKET MOYTH Ha MOPSI0K U3MEHUTh
CBOM MOMEHT MHEPLMHU U, COOTBETCTBEHHO, YTJIOBYI0 CKOPOCTb.
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Puc. 124, Puc, 125. Puc. 126.
O=12rz-m2 O=8rz-m2 B8=23rz u2

Puc. 124—126. MomMeutsl wuHeplMu 4e-
JOBEKA @B PasHbIX mnoaoxeHuax. CrpeJ-

-

KH TIOKa3blBaloT HanpasJenue oceil
BPAIEHHA.
Puc. 5

A Ha cienyoleM JeMOHCTPUPYETCS. IPUMEHEHHE BO3MOKHOCTH
BapHalyi MOMEHTAa HHEPIWH, IPU COXPaHEHUH MOMEHTA UMITYJIbCa.

Hpusepo. a) Hpozyn Oeaaem casvmo-mopmase., Caerxa Hakio-
HUBUIHCHL Brepet, NO Oonpmel 4acTi ¢ NONHATBIMM PYKaMu, on c00G-
waer cebe spamareasHeit uMnyasc. CooTBeTCTBYIO-
was och OTMedeHa GemoH Touxod ma puc. 138, a.
AT0— 0cb € HaubOJAbIIMM MOMEHTOM HHEPIHH.
YrioBag CKOPOCTb elile Mana. Mowmentom mosxe
npeicys nonbmpaer Teao B nonoxkenne 138, 5.
M B 5TOM no/AokeHUy OTMEUelHad OCb ocraercd
OCbl0 ¢ Haub0AbULEM MOMEHTOM HHEDIIHH, HO CaM
5TOT MOMEHT pasa B Tpu yMenbwaerca. Crenosa-
TEAbHO, YIJIOBafd CKOPOCTb MO 3aKOHY COXPAHEHH:
uMnyabca yrpausaercd. C 3Ttoft Goasinoit yraosoit
CKOPOCTBIO MPHIYH BHIMOMHAET OAMH, [BAa HAM JaXKe
TpH MOJHHIX 000pOTa. 34TeM B HYKHOE MIHOBeHHE
OH CHOBA YBEJMYHBACT CBOM MOMENT HHEPUMH, Bbl- [ yog oo
npamisa Tero. C Manolt yrioso#t CKOPOCTHIO OH e MOMENTa 1 1ep-
npusemiasercs. Texuuka APHIKKA XOPOWNX IHPKOBBIX WHi TPk CANLTO.
APTHCTOB € TOUKH 3PEHHA (PUSUKH OUEHb TIOYUHTEb-

Ha. Jdas npeokka HeoOXoAMMa mpexie BCEro cMeaoCTh. [Ipelkox — aedo
HepeoB. O HeoGXoanMOM BpaileHWH 3a00THTCH ABTOMATHYECKH B8aKOH
COXPAHEHHs BPALLATEIBHOrO UMNYJLCA.

a &
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[ToHATHO, YTO CHATH TPaBUTALMOHHBIN 3P EKT ¢ BeuecTBa, B3s-
TOTO W3 BEIIECTBEHHOTO TeNa 3eMJIH, MOXXHO TOJBKO OOpaTHOM mepe-
packpyTkoii Tena. Uto, cOOCTBEHHO, U JIejaeT pakeTa, W3MEHSIOas
MOMEHT MMIYyJbca CIYTHHKA, TEM CaMbIM IEPEBOASIIAS CIYTHHUK C
TTOBEPXHOCTH Bpalaromieiics 3eMiIn Ha OpOuTy, KOTOpas He yIupaeT-
cs B 3emurro. BemectBo 3emin y)ke Ha/eJI€HO OTPOMHBIM MOMEHTOM
WUMITYJIbCa, & IPOTUB JIOMa HET MPUEMA, pa3Be TOJIBKO TOT KE JIOMM.
Jlaxxe KOJIIyHBH, JIETKO CHUMAIOLIHE «BeHel Oe30pauns» 3aKiIHHa-
HUSMH, TyT TIACYIOT, HE MOTYT CHSTH C BEIIECTBA 3EMIIH «BEHEI yCT-
pemMieHus K 3emiie». Marus He BCeCHIIbHA, BCcecmiieH Toabko OH, co-
TBOPUBILWHI Hall MycTOTENbIN mapuk. Ho 3aTo y BemecTBa 3emiin HEeT
HUKaKNX OCHOBaHWN Ha YCTpEMJICHHE, HANpuUMep, K IMOBEPXHOCTH
Jlyapl. Ha 3T0 cTpemMieHue BemecTBO 3eMiId He 3alporpaMMHUPOBAHO
COOTBETCTBYIOIIMM BpallleHHeM. BrpoueM, kak u y BemectBa JIyHbI
Ha cTpeMJieHHe K moBepxHocTU 3emiu. [Ipu Takom packiane moneTel
amepurkaHieB Ha JIyHy BBRITISAAAT mouTu peanbHO. Jla uro tam JlyHa?
VYike BEelIeCTBO, MOCTABJICHHOI'O Ha OPOUTY CITyTHUKA, CTPEMIICHHE K
3emJie TepsieT 1o myTu Ha opOuTy. M 4TOOHBI BelecTBY CIIyTHHKA BEp-
HYTb CTpeMIIEHUE K 3eMiie — BEPHYTHCS Ha 3EMITFO C OPOUTHI — HY)KHO
COOTBE€TCTBEHHO YMCHBIINTHL MOMCHT KOJIMYECTBA ABHXKCHHA, 3aTpa-
TUTH CTOJIBKO K€ ropiouero. 'oBopute, moMoraeT TOpMOKEHHE aTMO-
cdepoit? Ho Terna BeLAETUTCS CTONBKO XKe, U y)Ke He B AF03aX pake-
ThI, 2 Ha KOPIIyCe CITyCKaeMOro anrmapara.

YcerpemiieHue BemecTBa 3eMiIM K 3emiie JIOKaIbHO, OHO WMEET
TJIaHETapHBIN MacITad, HO, BO3MOXKHO, He Bhime 100 KuIoMeTpoB.

Jlumenune nzobperaTeneil HaleX] HA CO3AaHUE JICTAIOIIUX Tape-
JIOK W3 BEIIECTBa 3eMJIM KOMIICHCHPYEM TOJapKOM JAPYTHM JIOISIM —
CTOPOHHUKAM TEOPHH TOJION 3eMiIM W KOHCTPYKTOpaM, PEIIaroIIiM
npobieMy CO3JaHHMs MCKYCCTBEHHOH TpaBHTAllMd BHYTPH KOCMHUYeE-
ckux kopabneit. Kopmyc xopabns fgomkeH umerh (GopMmy mapa wuiu
Topa W 00JajmaTh CIOCOOHOCTHIO K pacTspKeHWio. st co3maHus wc-
KYCCTBEHHOM TpaBHTallMM HYXHO HaJIyTh Imap (Top) Kopmyca Ko-
pabist 6e3 M3HAYAIBHOTO PACKPYUMBAHHS, a 3aT€M DPACKPYTHTH €ro
BMECTE C KOCMOHAaBTaMH M «BBITYCTHTH Tap» IS YMEHBIIEHUS pa-
nuyca mapa (topa). Temeps 000l (parMeHT BelecTBa, OTICIEH-
HBIH OT BHYTPEHHEH MOBEPXHOCTH KOpalis, BKIOYas Tela KOCMO-
HaBTOB, BCer/a OyZeT B COOTBETCTBHU C HAaJUYHBIM MOMEHTOM HM-
MyJbCa CTPEMHUTHCSA HAPYXKy, 3a TpeAensl 00OJOYKM Imapa, CTpe-
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MHUTBCSI MPUXKATHCA K BHYTPEHHEH MOBEPXHOCTH Ilapa — MajaTh Ha
He€. B mpuHIMIe, KOHCTPYKIHS KOPaOias MOXKET ObITh HE Ha yBHOM,
a pa3aBMKHONU. Ho omeparuis CTBIKOBKH CTaHET TMPOOJIeMaTHIHOM.

B mepcniekTiBe 3TOT CIoco0 MOXKHO HCITOJIB30BAaTh IJIsS Hazese-
HUSl TPaBHUTAIUCH TUIAHET, MPUCTOCOOJICHHBIX K OOWUTaHUIO B COOT-
BETCTBHH C TEOpHEH MOJI0M 3emMid. A WMEHHO, TOCJE€ BBITIOJHEHUS
TIOCIIeIOBATEIFHOCTH OTEpallnii HaTyBaHUS, PacCKpyJIHBaHUS, CIyBa-
HUS — JFOAA W BCE JBWXKUMOE OYIYyT YBEPEHHO TEPEMEIIAThCS I10
BHYTPEHHEH MOBEPXHOCTH TOJOW TUIaHETBl. DPPEKT ycTpemMiIeHHuEe K
TTOBEPXHOCTH TUTAHETHI HACTIEAYETCS Yepe3 BEIIECTBO.

3aech y uhTareneil MOXeT BO3HUKHYTH BOINPOC: & BEPUT JIU aB-
TOp B KOCMOHaBTUKY? WMnu cuutaer e€ CUMITOMOM MHPOBOTO 3aro-
Bopa? [TomHUTE QPUITBEM «ATBIOTAHT €TI0 MPEBOCXOIUTEIHLCTBAY?

— ITan Aanppewnd, Ber mmmon? — Ilonnmaere, Ilets... Hameroch,
BbI MeHsI oHsuH. [Togpobnoctu B [IPUJIOXEHUMU 2.

[Ipumeuyanue. B nanHHOM pasjene aBTOp HCIIOJNB30BAl IIPHHIIUIL
pasaencaus 3G (OEKTOB — A BBISIBICHUS MPUYHH YCTPEMIICHHS Tl K 3eMIIE,
u obbemuHeHus 3(QQeKkToB, — IS OpraHU3alUU MPOU3BOJBHOW TPYIIIIEI
BEIIECTBEHHBIX TeN B JIOKAJM30BAaHHYID B CBOOOJHOM IIPOCTPAHCTBE
TPaBUTHPYIONIYI0 acCOUMAIIio. I[IpOTEeKaHWIO TPOLECCOB B TMPHPOIHBIX
CHCTeMaxX CBOIMCTBEHHO CHadaja BO3HHKHOBEHHE HMITYJIHECHOTO 3(¢dekTa C
BBIJICJICHUEM D3HEPIUHU, 3aTEM, 4Yepe3 KOPOTKUM IPOMEKYTOK BPEMEHU HU
WHOTJAa B JIpyroM wmecte, d¢¢ekra ¢ TOrIOoNeHrneM dJHepruu. Ecimm ux
pa3IeiuTh, WCIONB3YsS ACHHXPOHHOCTh PAa3IMUYHBIX YPOBHEH (HU3HUCCKUX
[IPOLIECCOB, TO MOXXHO IEpPEHANpPaBUTh TOTOK MNPUPOJHOW AKTUBHOCTH B
HY’KHO€ pycllo. OJTa 3ajjaya YCHEIIHO PEIIaeTcs BHEAPEHHEM B CUCTEMY
areHToB-IIpeoOpa3oBaTenei THCTEPE3UCHOTO TUNa, peanu3yroIux
HaKOIUICHHE C HachllleHHMeM. B TemaoBbIX Hacocax 3Ty POJb BBINOJHSIET
XJIAJJaTeHT, B PAJUONPUEMHBIX YCTPOMCTBaX — AMMNONbL ['epua, B HalleM
ciTydae — BapHaIliii MOMEHTa UMITYJIbCa.

B eBpomneiickoii TpaguMyu MBIIUIEHHE CTPOUTCS Ha JIOTMKE ApHUCTOTE-
7S, YTO-JIMOO TONBKO CYIIECTBYET WIIM He cymecTByeT. Ho ecTh m Tperss
(dhopma ObITHS, TIpeNCTaBICHHAS B WHAWKCKOW (UIOCOPUH KaK TO, YTO Cy-
IIECTBYET INPH OINpPEIeIEHHBIX 00CTOSATENhCTBAX M HE CYIIECTBYET CaMoO II0
cebe. /s ee 0003HAUEHUS WCIONB3YIOT CIOBO Malis. Hampumep: paccMoT-
puM Oernblii KpyT Ha 4epHOM (oHe. ['paHuIia Mex1y HUMHU HE MPUHAJICIKHT
HU 4E€pHOMY, HU OesloMy. DTa (popMa CyIIECTBYET TOJIBKO IPH COBMECTHOM
HaJIM4YuK OEJIoro W YEpHOTO IL[BETa M HE CYILIECTBYET cama 1o cebe, obnanaer
MPUPOJION Maiiu, He HMEeT MaTepHaibHbIX pedepentoB. W rpaBuTanus
HMeEeT MPUPOJy Maiiu, ONpeAeNseTcs JIUIIb KOHTPACTOM 3HAUY€HUH YIIIOBBIX

MOMCHTOB MAaTCpHUAJIIbHBIX TECJI, & HEC paCCTOAHUEM 1 BEJIMYMHAMHA UX MacCC.
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Experimentum crucis rpaButanun

Jlna mens docmamounoe 0CHO8aHuUe He 8epumsb 8
cywecmeosanue ye2o-Hubyob, eciu A He GUHCY
ocHogaHus gepums 6 amo. JIx. bepknu

Ota rmaBa mMoria Obl OBITH TIEPBOM, HO HAIlA IIEJIb COCTOUT HE B
KPUTHKE CYIICCTBYIOIIUX TEOPH, BCE OHHM HEIOCTONHBI HAIIETO
BHUMAaHWUS, a B TOMCKE UCTUHBL. Y HAC €CTh KOHIICHIIHS TPaBUTAIUH,
110 He€ cyIecTBOBalu Apyrue. Heo0XonuMo cpaBHEHUE 3TUX THUIIOTE3
o raMOyprckomy cuéry, MmetogoM Experimentum crucis.

Kornma nBe pa3nuyHble THIIOTE3bI KAKYTCS COTJIACHBIMHU C U3BECT-
HbIMH (paKTaMH ¥ BO3HUKAET 3aTPyJHEHHE OTHOCHTEIBHO TOTO, KOTO-
PYIO U3 HHUX CJIEIyeT CYUTATh NCTUHHOW, TO 3aJa4a CBOAUTCSA K TOMY,
9TOOBI OTHICKATh TaKOW (hakT, KOTOPBIM HAXOMWICSA ObI B COTJIACHH C
OJTHOM THIOTE30M W MPOTHBOPEUIII OBl Apyroil. Haxoxkmenwme Takoro
(hakTa Ha3pIBacTCS Experimentum crucis (pernmaromniuii SKCIIepUMEHT).

Hwmxe npuBomsTcss HEKOTOpbIE (DAKTHI, KOTOPHIE HE TOJBLKO MPO-
TUBOpPEYAT CYIECTBYIOIIAM TEOPUSAM (THUIIOTE3aM) TpaBUTAIMK, HO U
HE HAXOJSIT Pa3yMHOTO OOBSICHCHUS B MX paMKax, MPU 3TOM HICATLHO
COTJIaCYIOTCSl C Hallel MHEepUMOHHOM KoHuenuued rpaButaunuu. bomee
TOTO, (HaKTOB, MPOTUBOPEYUAIUX HAIECH KOHIETIUM TPABHUTALUM, W3-
JIO’)KCHHOU B TIPEABIIYIIEH T1aBe, BOOOIIE HE CYIIECTBYET.

Y 3emnu nem ounamuueckoii peaxyuu na Jlyny

VY JlyHBI ecThb OZHa OCOOEHHOCTH: OHa BCerja MOBEPHYTa K HaM
OJTHOM W TOW K€ CTOPOHOH. DTOT (PaKT JaBHO HE MAET MOKOS JIFOISIM
eITIUBOTO yMa. OH maxe pa3fenui X Ha JBa MOJISIPHBIX Jarepsi.

[IpencraBuTenu mepBoro jareps, pasieiss MHEHUE O(HUIIHAIb-
HOW HaykH, OTpaXEHHOE B YUYCOHUKAX, YBEPEHHO H3PEKAIOT, YTO ITOT
3araovHbIi (akT oOBSICHIETCS MpocTo: JIyHa BOKPYT COOCTBEHHOMH
OCH BpAIIaeTCs C IePUOIOM, PAaBHBIM MEPHOTy €€ 0OpamieHus] BOKPYT
3emin, B pe3yibTaTe HaM BHIHA OJHA U Ta e cTopoHa JlyHsel. Bos-
MOXKHO, HEKOTJa AEN0 OOCTOSJIO TMO-WHOMY, HO Kakas-TO HEepaBHO-
MEpHOCTh B paclipe/ie]IeHnH BeliecTBa BHyTpH JIyHBI CHHXPOHU3UPO-
Baya e€¢ cOOCTBEHHOE (CITMH-CITHHOBOE) BpaIlleHHEe ¢ e€ oOpalieHueM
(ctmH-0pOUTATTEHEIM) BOKPYT 3EMITH.

[IpencraButenu BTOpPOro Jareps, B psjaax KOTOPOTO 3aMEYCH
sHameHuThId H. Tecna, HaxomsT HeMalio JOBOAOB IJisi OTPHUIAHHS
COOCTBEHHOTO (CIUH-CIIMHOBOTO) BpaiieHus JIyHbI, TO eCTh  Bpaille-
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Hus JIyHBI BOKPYT ocH, mpoxojsiiein yepe3 e€ radaputel. OHU cUH-
TalOT, YTO UMEHHO OTCYTCTBHE cOOCTBEeHHOTO BpamieHus JIlyHbr obec-
nmeyuBaeT e€ oO0paméHHOCTh K HaM OJHOW M TOH K€ CTOPOHOM IpPH
oOpammenun JlyHsl Bokpyr 3emin [5].

Ho B mocnemgnwme ronpl, BHIWMO, B pE3yJlbTaTe MOBBIIICHUS
YpOBHS M KadecTBa 00pa3oBaHMA, TOSBUJIACH TPEThS TPYIA MBIC-
JUTENed C 3amoJIiPHBIM MHEHHEM O JIYHHOM BpaineHuu. OHu cjena-
JU mar OT YUCTO KUHEMATUYEeCKMX CXEM JBWKCHHS, K JMHAMHYE-
ckuM. MpIciie ux dopmynupyercs Tak: He JlyHa Bpamiaercs BOKpYT
3emutn, u He 3eMis Bokpyr Jlynsl, a 3emist u JlyHa B COOTBETCTBHUU
¢ 3akoHamu Hprotona (mim OTO DiiHmTeliHa) BpamaroTcs BOKPYT
o0mIero ImeHTpa Macc, MOJOXKEHHEe KOTOpOoro, 3Has maccy JIyHBI u
3emutn, JIETKO IMOJICYUTATh — OH HAXOIUTCS TAC-TO Ha PACCTOSHHH
4500 xM ot meHTpa 3emimu. M 3emusa, u Jlyna obGparmaroTcsi BOKPYT
OCH, TIPOXOJAIICH Yepe3 3TOT T.H. OApHUIIEHTP CHHXPOHHO, C TepHo-
moM B 29 cyrok. Ilpu stom 3emis emé BpamaeTcss BOKpYT coOCT-
BEHHON OCH, MPOXOMSIICH depe3 e€ MEeHTp, ¢ mepuoaoM B 24 daca.
Bpone HuYero yauBHUTENHHOTO, BPAIIAThCS MOKHO BOKPYT HECKOJIb-
KHX OCel OTHOBPEMEHHO, BE€b, COTIACHO HAYYHBIM TPEICTABIICHH-
M, Ta ke JIyHa M BOKpPYr COOCTBEHHOM OCH BpalaeTcsi, 1 BOKPYT
3emiu, 1 Bokpyr ComnHIa, H...

OpnnHako 3aliMEMCSl aHATTU30M, UHAUE TOBOPS, CIIEIaeM pSJl yTOU-
HeHnid. M3BecTHO, 3aT™MeHus JIyHBI 3emiieil pekd WMEHHO IIOTOMY,
YTO TUIOCKOCTH OpOWTHI oOpamieHus JIyHBI BOKpYT 3eMid HaKJIOHEHa
K MJIOCKOCTH OpOuTHI ABmwxkeHus 3emnn BOKpyr ComHia Ha 6°, u
9TO JeN0 To3BoisieT Ham HaOmromate He 50, a 59% moBepxHOCTH
Jlynsl (Mubpanww). B qaHHOM XKe ciydae Mbl KOHCTaTHPYeM, 9TO OCh
BpalllecHUs, TPOXOAAIIas uYepe3 OapUIeHTp, MOHKHA UMETh HAKJIOH
K TUIOCKOCTH JKJIUNITUKU B 6°. A OCh COOCTBEHHOTO BpaIlleHUs 3eMIIH
KaK pa3 MMeeT HAKJIOH K TUIOCKOCTH SKIUNTUKH B 23°, 94TO ABISETCS
MPUYUHON CE30HHBIX U3MEHEHMUIA MTOT0/Ibl. DTO IMOKa3aHOo Ha puc. 6.

OOparute BHUMaHUE, YTO, HECMOTPS HA TO, YTO Y 3eMJIH TYT He-
CKOJILKO oceil Bparenusi, CollHIle OHO eAWHCTBEHHOE. I OHO, Kak
MBI TIPUBBIKIH Cce0€ €ro IMpencTaBisITh, NUMeeT OOBIKHOBEHHE BCXO-
JUTh W 3aXOJWUTh, CyTKH CTAOWIBHBI, a MPOMOJIKHUTEIHLHOCTh JHS H
HOYM B HAIIMX IIMPOTaX B TEUEHHE TOAa MEAJICHHO M3MEHSETCS, THe-
TO 1-3 MHUHYTHI 32 CyTKH B Ty WM HHYIO CTOPOHY B 3aBUCHMOCTH OT
BpeMeHH rojia. Bc€ B COOTBETCTBHU C KaJIeHAApEM.
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+  Tomapian ssesma

Ocs 6 rpan Ofoger
29 cymox

Ocx 23rpan
Oepor 24uaca

Opiirra Myms voxpyr Jesvon

Oipbarra poxpyT Commnm

Y rpaBHTHPYIOLLEA TPYNNkl TR HeT ¥ .
LeHTpa TAXECTH, TaK KaK BCE HAX04ATCA
g ceoBoaHoM ABuHEHUY (CcBOBOAHOM CﬂJIHlle

nageHnn). A 3HAUNT HET i LIEHTPa Mace, P 6
TaK Kak Macchl rpaBHTaLHoHHaA 1 uc.
WHEPLMOHHAR IKEMBANEHTHEL

Ho ecim 651 3emirs, Bpamasch BOKPYT CBOEH COOCTBEHHOH OCH,
enié Bpaianach Obl ¥ BOKPYT OCH, POXOAIICH uepe3 OapuiieHTp3em-
ns-JIlyHa, To B TedeHHE 29-CyTOYHOTO IEpHOaa TNPHUMEPHO Ha dac B
CYTKH M3MEHSJIACh MPOAOIDKUTENFHOCTh CaMUX CYTOK, HE TOBOPS YK€
0 TIPOJIOJDKUTEIBHOCTH HOYM U JHS. bonee Toro, n3-3a HakioHa B 6° K
TUTOCKOCTH SKITUNTHKHA OCH, IPOXOSIIEH depe3 OapHIleHTp, B TeUeHHE
KaXIBIX 29 CyTOK MBI OBl MMEPEXKUBATN Mallyl0, HO BeChMa BIICYaT-
JISTFOLIYI0 CMEHY «BPEMEH rofiay, TOYHEE — BPEMEH JIYHHOTO MecsIIa.

Kpome Toro nmerko yOGeauThCs, 9TO OCh CYTOYHOTO BpAICHHS
3emiin Bcerya CTporo HamparieHa Ha [lonspHyro 3Be3jy, U HUKAKHUX
OTKJIOHEHHMH Ha 6” OT HTOr0 HANPABIICHHS 32 BpeMst 060poTa JIYHEI Bo-
KpyT 3eMJIM HUKOTJ]a He HaOII0aI0Ch.

Bonee Toro, mpu BpamieHnn 3eMiId BOKPYT IBYX OCEH OTHOBpE-
MEHHO HEH30CKHBI CepbE3HBIC KaTaKIM3Mbl. Benb B HpHBEAEHHBIX
Macmrabax TOJIIHMHA 3eMHOW KOpPHI HA MOPSAAOK TOHBIIE CKOPIYIIBI
KYPHHOTO siiiria. 3emJist Obl OBICTPO PacKOJIONACh KakK Opex.

MOXHO IIONTO TMOKa3bIBaTh aOCypIAHOCTh TPENCTABICHUS, UYTO
3emis u JIyHa BpamaroTcs BOKPYT CBOETO OapHIIEHTpa, HO IOJIararo,
Sapienti sat (YyMHOMYy JOCTaTOYHO), a JIOASM C 3aIpOrpaMMHPO-
BaHHOW ICUXHUKOU JIOKA3bIBATh YTO-THOO0 OECIONIE3HO.
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MeI ke, I0JIB3YSICh KaJleHAapEM-UUCICHHIKOM U MPOTrHO30M I10-
ronsl Ha 29 AHEH, MOKeM YBEPEHHO CKazaTh, UYTO Y 3eMIJIM HET TUHA-
MUYeCKOW peakiyu Ha JIyHy, a CIeOBaTEbHO, HET U CHIIBI TATOTE-
HUSl, U TPaBUTAIUS HE SIBIISICTCS HE TOJHKO BCEMHUPHBIM (DEHOMEHOM,
HO BOOOIIIE CAMOCTOSITEIbHBIM (DU3UICCKUM SBIICHHUECM.

Ho ecnu rpaBuTanuy HET, TO MOYEMY TOTJA Teja, BHIMYIICHHBIC
U3 PYK, YCTpEeMJISIFOTCS K 3emiie B HarmpaBiieHHH e€ neHTpa? Ckaxy B
IIYTKY, B KOTOPOH TOJBKO JOJIS IIYTKU, — MO MpuBbIuke. [logpoOHo-
CTHU, KTO HE YUTAaJl, YUTANUTE B MEPBOM IJ1aBe.

Ecmb nu cnymuuku na 2eocmayuonapuou opoume?

ITouemy HbrOTOH Tak yHOpPHO IIPOABHUTaeT EHTPOOCIKHYIO CHITY?
Cwm. «Hauana...» ctp. 513.

cJe ¥y adpazor. Erm 661 oxoxo JeMis 00pamasoc: ACcH0ILEO IYE, HOI0000
TonMy KakK pkoao Hdmrrepa m Carypea, To BpesMera WX eSpamesad (B3 ocmEO-
BATHH BARCJCHDA) CASANBANA (R TAANCTILIN BALONAM, OTEPETTLM  Aensepor,
T OOZTOMY X NERTPOCTPEMETSFLEAIE CTRI HR1AH ORI No Hpeidemenen | obparse
IpoTIpPMROAAIRRRT KEAIPATAM paecTodEmi. Fcom 6k NIHEAIMAES K3 orax ayw
Griza vatol B WOYTE ¥To RACAIACK (h RODIMAT PLICOMARTONT oD, TO HNEeETpo-
CTPRMITEILARE CAAA, KOTOPOD 0HA FREPMARATACE OLI 3 CBoaE opiuTe (coraacHEy
UPEIRATIMENY PACICTY), PARAAIACh 08 UpE(IHANTCILEO CAXE TRALCTE Fa Rep-
HIHES HIFX rop; ECX¥ Oni 5T0T CUYTINGEX MHINETE Cro BOCTYTATATRHUND IRE-
IMETHS Mo OPORTE, TO BEXECTARS (TCYTCTBEA fEH pofeFEsl ALY o7 KOTOPOE
Of TPRADNHIET $CTABATLOT Ha rROBE oplure, o 1H0j IBECTRACM Wpeamayie i
CTRL 6b! HajaThL Bi BBHHU n l'l[:lﬂ‘l'ﬂ\.\l £ Tanoo sHe L‘liﬂpﬂ‘."l‘!-ld}, € HARKOW) BA Bep-

HIHHAX JTHX OP Uaidaot THMeILIs 1843,

Ho Benp ecnu «cnymuuuerxy manaer moj JSUCTBUEM CHIIBI TATOTE-
HUSI, UMeSI HCXOHO JIOCTaTOYHYI0 OPOUTAIBHYIO CKOPOCTH, TO, C TIep-
BOTO B3IUIA[A, OJHOW CHJIBI TATOTEHHS ISl OPOMTAJBHOTO JIBHKCHHS
BIIOJIHE JOCTATOYHO!

3aueM emy moHamoOuWnach emé Mupuyeckas «IICHTPOOSKHAS
cumay?

Benp, cormacHo Teopun TATOoTeHHS HBbIOTOHA, TIpH OpOUTAITHFHOM
IBIWKEeHNN «ciyTHHYeK» nBmkercss TOJIBKO monm neiicTBueM cuiibl
Tarotenus. Ha puc. 7 mpUBOIUTCS KiacCHuYecKas cXxema ABUKCHUS
TeNa MO KPYroBoi opOuTe moj JAeHCTBHEM CHIIbI TAroTeHus. «CIyT-
HUYEK» TPOCTO TYIO M CBOOOJHO MalaeT, KpoMe TOTOo, C YIETOM Ha-
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YaJIbHOW TaHTEHIMAILHOW CKOPOCTH, amnmapaT 0e3 MOMOIIM BCIKOM
CWIBI JBWXKETCS 10 WHEPLUU, HO 3Ty TPACKTOPHIO MPSIMOJIUHEHHOTO
PaBHOMEPHOTO JIBIKEHHSI HETPEPHIBHO JIEHCTBYIOMAs CHJIa TATOTE-
HUSl, HallpaBlieHHas K TUIAHETE, MCKPHUBISIET, «CBOPAYMBACTY» MPSIMO-
JIMHEHHOE JIBUKCHHE TI0 MHEPIIUHU B DILTUIICOUAABLHYI0 opouTy. Bor,
COOCTBEHHO, H BCE.

Huxakoii eHTpoOeXKHOW CHIIBI TYT He OOHApY)KHUBAETCS, TOCTa-
TOYHO OJIHOM IEHTPOCTPEMUTENHHOM, TO €CTh CHUJIBI TATOTEHUS. Bripo-
yeM, eciii HpioToHa 3a00THI0 cOOMOAeHHE ero 3-ro 3aKOHa, TO, IO0-
JKayhcra, MOKHO Ha3BaTh TYT IEHTPOOCIKHON CHIION Ty CHITY, C KO-
TOPOU CITyTHUK MPUTATHBAET 3eMIIIO K ceOe, Kak OBl OTTIATUBACT €€ OT
e€ ke IeHTpa, 00 OHa MPUIIOXKEHa K 3eMiie, HO pe3ynbTaT ACUCTBHA
ATOW CHIIBI OOHAPYKUTHh HEBO3MOXKHO — 3€MJISI CITMIIIKOM BEJTUKA.

Buaumo HploTOH BCE-Taku MOHUMAaN YSI3BUMOCTb CBOEM KOHCT-
PYKIMH, TIOHUMAJI, YTO CKOPOCTh WHEPIIMOHHA M Kpyropas OpOUTa
NpU EUCTBUM MOCTOSHHOM CUJbl HeBO3MOXkHa. [TocMoTpuTe emé pa3
Ha KJIACCHYECKYI0 CXEeMy JABIDKEHHS TeJla 10 KPYTroBOW OpOHMTE MOoI
JEHCTBHUEM CHJIBI TATOTCHHS, N300pakEHHYIO Ha TpodhelHOM pHc. 7.

An Drbiting Satellite Requires a Centripetal Force

Puc. 7

Ha »r1oif cxeme mnepemenieHrMe Tejla MO HHEPUUU OTPAKEHO
TOJIBKO B HAIIPAaBJICHUU KacaTeIbHOH K KpPyroBOW opOWTE (TaHTCH-
IUAITBHOE YCKOPEHUE PABHO HYJIIO, MOJYJIb CKOPOCTH HE MEHSETCS)
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U TOJHOCTBIO WTHOPUPYETCS MHEPLHUOHHOCTh NMEPEMEIICHUS Tella B
paauanbHOM HANpaBiICHUM MOJ, ACUCTBHEM «CHJIBI TATOTCHUS». 10
€CTh B K&XIOH W3 MOKAa3aHHBIX HA PUC. 7 MO3ULMH TENO HAYMHAET
MEHSTh MOIYJTh CKOPOCTH B paJHajbHOM HANpaBleHHH Kak OBl ¢
HyJs, OyATO OBl B IpEABIAYIICH Mo3uluu Teso U He Obuio. [lo aHa-
JIOTUYHOM cxeMe (MTHOPUPOBAaHWE WHEPLHH) JJOKa3bIBAETCS, UYTO
AXuIiec He IOTOHUT Yeperaxy.

Ho u u3 xmaccnueckoit Mmexannku Hrrorona—dinepa, u u3 oObI-
JNEHHOW Ka)KJOJHEBHOW MPAKTUKN HaM H3BECTHO, YTO JUII M3MEHEHHS
CKOPOCTH JABWXXEHHUSI MAaCCUBHOTO Tela OT Vo 10 Vi Hy>KHO HpUIIO-
KUTh K HEMY cuily [, feficTBHEe KOTOPOM BBI3BIBAET YCKOPEHUE d, BeE-
IyInee K TOCTHKEHUIO HCKOMOMW TIEJH:

Vi=Vo+ at.

A 9TO HYXHO CJIeNIaTh, YTOOBI U3MEHUIIOCH YCKOpPEHUE? — CIIeIy-
€T M3MEHHTH MPUIIaraeMylo CHIIy WM, KaK BapHaHT, MPEKPATHTh e
JieiicTBue. B mocieaHeM ciiyyae yCKOpEeHUE MTHOBEHHO McYe3HeT. To
€CTb YCKOpeHue 0e3blHepUUOHHO, 4 UHEPUUOHHOCHb NPOAsIAEm
ceosn coxpanenuem ckopocmu. OTMETUM, Ha JBIDKEHHUE Tela IO
WHEPLMH €ro Macca He OKa3blBaeT HHUKAKOTO BIMSHHUA. Eciam MBI
BHOBB MPWIOKHM K TEITy CHIIY, TO OHa OyJIET YCKOPEHUEM a KOPPEK-
TUPOBATh YXKE 3HAUCHUE U HATIPABJICHUE CKOPOCTH:

Vi=Vo+ AVy, ane V.
HOCHe n pa3 BKIIOYCHHUA CUIIbI F CKOpPOCThH 6y,[[eT
V="Vo+n*AV,.

[Ipupanienus ckopoctu Onarojaps MHEPIIMOHHOCTA HaKarlTUBa-
IOTCS — CKJIAJIBIBAIOTCS KaK BEKTOpa IO MPABHIIy Mapajuienorpamma.
DT0 00CTOATEILCTBO MTOKA3aHO Ha puC. 8.

3mech, Kak ¥ Ha pUC. 7, IOKa3aHO TEJIO, SIKOOBI OPHUEHTUPOBAHHOE
HaYaJbHBIMU TapamMeTpamu (pacCTOSHHE 0 IEeHTpa 3eMITH, Hadallb-
Hasi CKOPOCTh V) Ha JIBIDKEHHE IO KPYroBOH OpOUTE BOKPYT 3eMIIH.
Puc. 8 mpencramisier IBHMKEHHE TOTO K€ Tela C YIETOM WHEPIMOH-
HOCTH CKOPOCTH, TIPHOOPETaeMOil OT TTOCTOSIHHO NEHCTBYIOMIEH CHITHI
TATOTEHUS. BUanM, 9TO Telmo CrHoi3aeT ¢ KPyroBod OpOUTHI, (aKkTh-
YECKU TEPEXOJUT HA JBUKCHHE IO CIHPATH, MPHOIIMKASACh K IICH-
TPaIbHOMY IPUTATHUBAIONIEMY TEIy.
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Puc. 8

To ecTh ecnm OBl Ha TEIO ACHCTBUTENHHO HEMPEPHIBHO JACHCTBO-
Bajia B paJuaIbHOM HAIPaBICHWU HEKasl MPUTATHBAIONIAS CHJIA, UCXO-
JSITIast U3 OJTHOTO M TOTO )K€ IEHTPa, TO €ro JBIKEHUE, Oyiaroaaps Ha-
paIIMBaHUIO CKOPOCTH, BHITIISIIENO OB Tak, Kak MOKa3aHo Ha puc. 9.

Puc. 9

OcoznaBan i cBoto omnbky Hetoron? Ilonararo, ocoznasan. B
MUCbME K apXHenuckolly beHTiau oH numer cieayroiee: «Bpamenus
IUTAaHET HE MOT'YT OBITh BBIBEAEHBI U3 TSATOTEHMs, a TpeOyroT BMellla-
TenbcTBa bojkecTBeHHON pyKH, Aa0bl COOOMMTH WX IJIaHeTam. Ts-
TOTeHHE MOrJio Obl MpUAaTh MJIaHeTaM JBWKeHHE BHU3, K ComHiy,
1100 mpsiMoe, JINOO ¢ HEKOTOPBIM HAKJIOHOM, HO IOIIEPEYHbIE BU-
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JKEHUS, TIOCPEICTBOM KOTOPBIX OHHM OOpAaIIaroTCs 0 CBOMM OpOHTaM,
TpeOyer OoxecTBeHHOU pykm». Ho B cBoux «Hawanax...» oH 3TO
00CTOSATEILCTBO TIPSYET 3a CKaskaMu 0 MH(PHIECKOU IMEHTPOOEKHOM
cune. Iloxoxe, ero BBeno B 3a0dyXIeHHE UYpe3MEpHOE IOBEpHE K
CcOOCTBEHHOMY pa3yMy, a MHOTHX €r0 IOCJIEJOBaTEeNeH, — K UyKOMY.
PealbHO XKe cTpemyieHHME Tell K 3eMjie OOyCIIOBICHO 0a30BBIM
MPUHLUTIOM JEUCTBUS OOBIYHOW MEXaHUKH, JOTHCTUYECKH BbIBEpEH-
HBIM 3aKOHOM COXPAaHEHHH MOMEHTA KOJINYECTBA IBHKEHUS.

MOMEHT KOJNMYECTBa JBIDKCHHUS (MOMEHT MMITYJIbCA, YTJIOBOW MO-
MEHT) — 3TO OJHA W3 BAXHEWIINX XapaKTEPHCTHUK BCAKOW H30JIMPO-
BaHHOW MEXaHUYeCKOl cuctembl. Criia CUMITOMATHYECKHU MIPOSIBIISCT
ce0sl KaK SBJICHUE TOJBKO TOIr/AA, KOTAAa U3MEHsIeTCs WU YIiioBas
CKOPOCTH BpallleHUsi, UJI1 MOMEHT HHEPUMH, TO eCTh KOIJa u3Me-
HsieTcsl YIJIOBOHi MOMEHT. YUTHTE, TIPH PACCMOTPEHHUH BpallaTelb-
HOT'O JIBWXKCHUsSI OTNIEPUPYIOT HE MAacCcod, a MOMEHTOM WHepuuu. To
€CTh chJjia MPOSABISAET ce0s JMUIIb TOT/AA, KOTJAa M3MEHSETCS MOMEHT
UMITYJIbCa, TIOCKOJIBKY MOMEHT CHIIBI — 3TO MPOU3BOIHAS TTO BPEMEHH OT
MOMEHTA UMITYJTbCA.

Hemonnmanue 1.H. 3pdexTa «IICHTPOOSIKHON CHIIBD» CBSI3aHO C
TEM, 4TO Ha CaMOM JieJie «IEHTPOOEKHAs CHIIa» ATO CHMITOMAaTH4e-
CKOE TPOSBICHWEC MOMEHTA CHJIBI, KOTOPHI BO3HHKACT TOJBKO IPHU
W3MEHEHUM MOMEHTa MMITyJIbca Tella. PaccMOTpUM BpallieHue rpy3u-
Ka Ha BepéBKe. Bo-miepBBIX, KOT/Ia BBl KPYTHTE TPY3HK, JEpKa €ro 3a
BEpPEBOUKY, TO PYKOW JieNlaeTe IBIKEHHS IMOX0XKHE Ha BPAIEHHE KO-
neHBasia. Bo-BTOPBIX, €C/IM OTIYCTHTH TPY3UK, TO OH IMOJIETUT HE I10
KacaTeJIbHOM, a BBIHIET HA 3JUIANTHYCCKYIO OpPOUTY, OMpPEIeIEHHYIO
HATMYHBIM MOMEHTOM HMITYJIbCA, — 3HAYEHHE KOTOPOTO OIMpEeeseT-
Cs, B TOM YHCJIEC U CYIIECTBYIONIUM €r0 BpPAaIlICHHEM BOKPYT 3eMIIU U
BOKpYT coyiHIla. Ha 370l opOuTe €ro MOMEHT UMITYJIbCa 0 CTOJKHO-
BEHHSI C 3eMJIEH HE MECHSCTCS, U HUKAKOU «IIEHTPOOESKHOM CHITBD 00-
Hapy>XUTh HEBO3MOXKHO. Korja ke BBI, MOCPEACTBOM BEPEBOYKU HE-
MIPEPBIBHO YBOJUTE TPY3UK C €T0 «ECTECTBCHHOH OpPOUTHI», TO U He-
MIPEPHIBHO BaphbUPyETE€ €r0 MOMEHT MMITYJIbCa, IPOU3BOIAUTE U OIIY-
IaeTe MOMEHT CHJIBI, M Ha3bIBACTE €T0 «IICHTPOOCKHON CHUIIOW.

OOBIYHO, MPENITOJIAraeTCs, YTO HAXOXKICHUE TeOCTAIIOHAPHOTO
CIyTHUKA 3eMJTM Ha CHHXPOHHOH OpOWTE BBI3BAHO PABEHCTBOM JIBYX
pa3HOHAIIPABIIEHHBIX CHJ — CHJIBI TATOTEHHS, BBITONHSIIOMEH pPOJb
HEHTPOCTPEMUTEIBHON CHIIBI, U IICHTPOOCIKHOM CUITBI.
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Ho obpatum BHMMaHHE, BEIMYMHA LEHTPOCTPEMUTEIBHON CHITBI
nuzMensiercs ooparHo npomnopuuonaibno KBAJIPATY  paccrosiaus
OT IIEHTpa 3eMJTH:

Fue=M*m/R’,

a SIKOOBI MPOTUBOITOJIOKHO € HAITPABJICHHAS «IICHTPOOEKHAS CHJIa»
— pacTéT MPONOPIUOHAIBHO MPOCTO PACCTOSHUIO:

F]_]6 = m*(DZR.

W BOT TyT KpoeTcsi KOpPEHHOE OTJIMYME KPYUYECHUS Ipy3HKa Ha
BepEBKe (PE3UHKE, MPYKUHKE) OT OPOUTATIBLHOTO JABMKEHHUS CIIyTHHUKA
MoJ AeHCTBUEM CHJIIBI TATOTeHUs. Eciu MBI HONBITAEMCSl YBETUYUTD
LEHTPOOEKHYIO CHITy — TOJKHEM (A€pHEM) IPy3HK, BpallalOMIKiAcs Ha
BepEBKe, B CTOPOHY OT LIEHTpa BpallleHHs, TO 3a CYET yNPYrocTH Be-
LIECTBEHHOH CBSI3U (BEPEBKU, PE3UHKH, NPYXKHHKH), BO3PACTET LIECH-
TPOCTPEMUTEIIbHAS CUJIA, U TPY3UK OTTAHETCA Ha3all, PABHOBECHE CHII
BOCCTAHOBUTCA. A €clli Mbl IONPOOyeM NpojesaTh aHAJIOTUYHYIO
IPOLIEIYPY CO CIIyTHUKOM, TO, IOCKOJIBKY CHUJIa TSATOTEHHs (LEHTPO-
CTpEeMMTEJIbHAs CUJIa) — CHJIa HE yNpyras, TO OHa C pOCTOM pajuyca
YMEHBUINTCS pa3 U HaBCETAa, a LIEHTPOOEKHas, XOTb U HE TaK CHJIb-
HO, HO TOX€ pa3 u Hascerna ysenuuutcs. Ilpu Takom packiiage auc-
OaJlaHC CHJI HE TOJIBKO HAapyIIHUTCS, HO OyIeT HEMpephIBHO BO3pac-
TaTh, U CIIyTHUK JIOJDKEH YJIETETh B IPOCTOPHI BeeneHHO.

Koncratupyem: mubo neHTpoOEKHON CHUJIBI IPH BPaLICHUH Tena
0e3 M3MEeHEeHUs1 MOMEHTa MMITYJIbca HE BO3HHMKAET, THOO yCTOHYHMBOE
[IOJIOXKEHHUE CITyTHUKA Ha OpOUTE HEBO3MOXKHO, M UX TaM HeT.

Kozoa Benepa ynaoém na 3emnro?

B cootBerctBum ¢ 3BT HploToHa Bece muiaHeTh! HEMPEPHIBHO Ma-
narot Ha ColHIle, 0CTaBasCh MPH 3TOM HA CBOUX OpOMTaxX. AHAIOrHY-
HO OOCTOMT [1eJI0 U CO CIlyTHUKaMmHu IulaHeT. Ho Benp miaHeTs! emé u
HIPUTSATUBAIOTCS APYr K JIpyry — UMEHHO Onarofapsi 3ToMy oOCTOs-
TENbCTBY SIKOOBI M ObLIa OTKPBITA Tu1aHeTa HenTyH.

Ho pa3 nnanersl npuTAruBarOTCs APYr K IPYry U IPU 3TOM HE
[ajanT ApPYr Ha Jpyra, TO OHU JOJDKHBI HENPEPBIBHO COJIMKATHCS
npyr ¢ apyrom. Jlerko BeiBoamtTcs dopmyna (mpoctoe muddepeHim-
IbHOE YpaBHEHHE) Uil pacyéra BpPEMEHH, HEOOXOJUMOro sl MOJI-
HOTO COJMKEHMS O] ACHCTBUEM TSATOTEHHS TEJl OJUHAKOBOW MAacChl
m, €CIIM UCXOAHO OHM HaxOAWJIMCh Ha paccTOosiHUU ¢ Ipyr OT Apyra.
Bot sTa dpopmymna:
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T 13
4 |Gm

TTockonbKy MBI TPOM3BOJUM HE TOYHBIM pPacy€T, a TOJIBKO MpPH-
OM3UTENbHYIO (C TOYHOCTBIO JIO TOPSJKA) OLIEHKY BPEMEHH BO3-
MOYKHOTO cOMmKeHns: 3emMian U Benepsl Apyr ¢ Ipyrom, a Macchl 3TUX
TuTaHeT O7u3kH, To 06e3 0coboro yiepOa Il pearnu3alui Halllux Iie-
Jeil MOKeM TTOJIOKUTH X PABHBIMU.

Macca Benepsr 4.87%10% kr.

Macca 3emmu 5.97%10%* kr.

JI71st HaIlIel OIEHKM IPHUMEM MacChl IUTAHET paBHbIMH 5% 107 kr.

MuHUMaJIEHO BO3MOXKHOE paccTosHUE OT 3emiin 10 BeHepsr (BO
BpeMsI HIKHUX COCAMHECHMI) 38 MITH. KM. MakcHMaahbHO BO3MOYKHOE
paccTrostHue (BO BpeMs BEPXHHUX COCTUHECHUN) — 261 MITH. KM.

s ouleHKM mpUMeM paccTosiHue Mexny 3emuéil u Benepoil B
100 MaH. KM, TO €CTh B 10" m.

['paBHTALMOHHAS OCTOSHHAS = 6.67300 x 107! M’ kr™' ¢

Jlist mpocToThI mpuMeM eé paBHoit 6x 107 M kr! ¢

[loncraBnsiem 5Tu gaHHBIE B (YOPMYIY:

£=(10") =10,

G*m = (6*¥10"") *(5%10**) = 3*10".

IlycTh yacTHOE OT AeneHus coctaBuT aaxe 10 B Bamry moms3y.
ITonaras w/4 ~1, nmocjae WU3BICYCHUS KOPHS MMEEM 10°. To ectp, mo
HaIlUM OLEHKaM, Oyqy4H MperocTaBiIeHBbl caMH ceOe, Moj NeicTBuU-
€M B3aWMHOTO TATOTEHUS, 3eMisi U BeHepa mpumyT B CONMPUKOCHO-
BeHne Bcero rae-to uepes 10° cexynn. A ommu rox = 31536000 ce-
kyHg = 0.31536%10° cexynn, a 3HauMT, €CJOM CHIA TATOTEHHS Cy-
IIEeCTBYET, TO Y:Ke IJe-TO 4yepe3 TPHAUATHL TPU roaa 3emiss U
Benepa croaxknyres! JlagHo, s okpyrian, mycts depe3 100 net, HO
BCE paBHO Y>€ CKOpO.

Ecin Bel He Bepute B muddepeHnranbHble ypaBHEHHS M WX
pelIeHMsI, MOXKETE PaccCUUTaTh BpeMs cONKeHus 3emMiu u BeHepsl
B MPENATNOJIOKEHNUH, YTO OHU COJIKAIOTCS C OJHUM M TE€M K€ YCKO-
peHHeM, TeM YCKOpPEHHEM, KOTOpOe y HUX eCTh Ha pacctosauu 100
MUJUTHOHOB KHJIOMETPOB. Ilomydaercs Bcero HECKOIBKO THICSY JIET, a
HE MWUIMOHOB WIM TeM nade MuumapaoB. K ceegenuro: monro
JefCTBYIOIICE YCKOPEHHE MallbiM He ObiBaeT. Y ckopernue 0.5 Mm/cek?
yepe3 CyTKU obecteduT ckopocTh 1500 km/gac!
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Otmerum: npubnmxasich k Benepe, 3emius npubmmkaercs U K
CounHity, 3HaunT, BOKpyr COJHIIA OHAa HAYHET BPAIAThCS 3HAYUTEIb-
HO OBICTpee, M MPONOJDKUTEIHFHOCTh 3€MHOTO TO/Ja 3aMETHO COKpa-
TuTCa (B KOHIE OyneT He 365 cyTok, a, ckaxeM, 265), U cienoBa-
TENBHO, 0 T0OOBOM BCTPEUH KOJIMUYECTBO 000POTOB e€ BOKpyr CouH-
112 BO3pacTET.

Ho 310 06cTOosITENBECTBO CyTH Nena He MeHseT. OqHO pagyerT, pu
TaKkoM HEOJarompusaTHOM packiaae NmpuoamkeHue 3emiau K ComHITy
NpUBEAET K PE3KOMY MOBBIIICHUIO TEMIIEPaTyphl Ha IOBEPXHOCTH Ha-
mei «konproen» — Boimie 200°C, u MBI HE JOKHUBEM 10 KaTtacTpodu-
YECKOTO yJapa, KOTOPBI CMOTYT HaOIoAaTh B TEJECKOIMBI TOJBKO
onurapxu, ycmesmme coexarb Ha Mapc. IlpaBna, pagocts 3ta go-
BOJIbHA COMHUTEJBHASI.

Ho Bcé-Taku s, Kak ONTUMHUCT M TYMaHUCT, BEPIO B CIIACEHHUE
MPOTPECCUBHOTO YEIOBEYECTBA HE TOJBKO B CHIIY OTCYTCTBHS CHIIBI
MPUTSDKEHUS — S BUXKY M Jpyroil (OlaronpHsTHBIN) BapuaHT pa3Bu-
THS COOBITHH.

A MMEHHO:

Bo-miepBeIX, B mporecce cOmmkeHns 3eMian U BeHepsl oHHM HE
CTOJIKHYTCSI, @ TIPOCTO OKaXXyTCs HAa OJHOM o0Imeil opOuTe, cOOTBET-
CTBYIOILIEH OJMHAKOBOW YIJIOBOW CKOpOCTH BpamieHus. [Ipuuém cro-
SITh Ha OpOUTE OHU OyIyT B MpoTHBO(da3e (B BEpXHEM COCAMHEHUH 10
OTHOIIIEHUH JIPYT K APYTY, BCE€ BpeMs MO pa3Hble cTOpoHBI oT CoiH-
na). Cpenu pemeHnii ypaBHeHMH HeOSCHOM MexaHUWKH, ciaBa bory,
€CTb U TaKoe, IPUUEM YCTOHUYUBOE.

Bo-BTOpBIX, Haxomsich (BCE BpeMs) IO pa3HBIE CTOPOHBI OT
Connna, 3emns u BeHepa OKa3pIBalOTCS 3alIUIIEHHBIMH WM, Kak
9KpPaHOM, OT B3aMMHOTO NPHUTSDKEHHS, TO €CTh CONMKATBHCS OOJbLIe
He OymyT.

B-tpetbux, I'ocriogp Hac HE OCTaBUT, CHHU3HUT TeMIIEpaTypy
ComnHIla 10 MpreMIIEMOT0 KOM(DOPTHOTO 3HAYCHUSI.

B-ueTBépThIX, BeHepa craHeT MpUTroHON SIS OOUTAHUS 10 BCEM
napaMerpaM, Mbl TOJYy4YUM JOMOJHUTEIHLHOE JKU3HEHHOE IMPOCTPaH-
CTBO. A onmrapxu, coexaninre Ha Mapc «c OMIIETOM B OJMH KOHEI,
OyayT TaMm BBIMHpPAaTh, Cropas OT 3aBHCTH. KOHEUHO, HaM MPEACTOUT
MPEOI0JIETh MHOTO TPYIHOCTEH, HO HYKHO MOTEPIETh, «BBI TaM Jep-
XKHUTECh», BCE Kak-TO oOpaszyercs W oOpa3yMmuTcs, U Bce OyayT mo-
BOJIBHBI M CHACTIIHBBIL.
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B-mATHIX, B KOHEYHOM CHYeTe, Ha HEKYI0 SAMHYI opOuTy cole-
pyTcsi Bce TuiaHeThl M actepoubl COJTHEYHOW CHUCTEMBI, PacIojo-
JKUBIIMCHh Ha HEW, Kak OyCHHBI Ha TPOBOJIOYHOM Kouiblie. KoHedHo,
OHH PAaCTIONIOKATCS HA OPOUTE TaK, YTOOBI y 000 TUIAHETHI MIPHTS-
JKEHHUE COocellel clieBa U CIIpaBa KOMIICHCHPOBAIIU APYT IpyTa.

W cayuuTcs 3T0 HEe B OTHAIEHHOM, a B 0003pUMOM OYIyIeM, He
mo3xe gem uepe3 S00 mer. Y Hac OyJeT BOZMOKHOCTh CO3/IaHUS Yero-
TO BPOJE «MEKILIAHETHOM KaHaTHOH JinHuW». COynercs meura MBana
Edpemosa o coznanuu Benmukoro Konbia!

BO”pOCbl CKenmukam

Jnst Tex uurareneil, KOTOpble HE OCWIWIM CKa3aHHOE BBIIIE U, HE-
B3Mpasl Ha IIPE/ICTABICHHBIE PE3yJbTAThI KOHKPETHBIX JKCIIEPUMEHTOB U
HaOJIFO/ICHUH, COXPaHSAIOT Bepy B HEBHATHBIC cooOpakeHus HproToHa,
TpeJyIaraeTcs MONbITaThCsl OTBETUTH HA HECKOJIBKO BOIIPOCOB.

1. Kak mocturaercs Mmpo3pavyHOCTh IO B3aMMOJICHCTBHUIO (BHE-
BpeMeHHOCTh)? Y HploToHa B3auMmoneiicTBue AByX TeNl APYT C JIpY-
TOM HE 3aBHCUT OT TOTO, B3aMMOZEWCTBYIOT OHH WJIH HET C TPETHUM
TEJIOM. YKa3aHHO€ CBOWCTBO «TPaBUTALMOHHOIO» B3aUMOJECHCTBUS,
KaK HEeIOCTHKUMBIN H7eal, MOTYT OLEHHTh CO3AaTeNld WHPOpMalH-
OHHBIX cucTeM. Ha OBITOBOM ypOBHE 3TO BBIMJISIIMT KaK YHUKaJIbHAs
CIOCOOHOCTb, HE TEPSITh HHTEHCHBHOCTU BEAEHHUS OCMBICICHHOTO
pasroBopa ¢ cobeceTHUKOM MPU OTKPHITUH MapaJUICIBHOTO JTHAora C
MHOJKECTBOM JIpyrMXx Jull. beckoHe4yHas NpPOHU3BOAUTENBHOCTH IO
00paboTke OeCKOHEYHO HHTEHCHBHOTO Tpaduka!

2. B rpaBUTaniMOHHOM B3aUMOJIEHCTBUM HET KBaHTa MUHHMAJIb-
HOT'O JICHCTBHS M caMma Macca He JUCKpeTHa (Kak, Hampumep, dJeK-
TpUUYECKUN 3apsn), a IeHcTBHe ecTh. Jla m Macca — 3TO BCero JwIIb
OJIHO M3 CBOMCTB BelecTBa. Ho cBolicTBa He NEHCTBYIOT, UMH 00JIa-
JIAI0T T€, KOTOpBIe ACHCTBYIOT. UTo e (MM KTO U Kak) neiictByer? B
COBPEMEHHOU (U3UKE OTCYTCTBYET MOHATHE HANPsHKEHHOCTH MOJIS
TPaBUTALMOHHOTO,HET U €IUHUIL] €0 n3MepeHHs. DU3NKH ONEpUPYIOT
MOHSTHEM TPaBUTAIIMOHHBIA IOTEHIHAI, KOTOPBIN ONpeAesnsieT TOIbKO
B3aMMOJEHCTBHE Tell, a HE UX MoJeH.

3. Ilputskenne no HeloTOHY ompenensercs BEIUNYHMHON MPOU3-
BEJICHUsI Macc, M €ro XapakTep He MeHsAeTCs ¢ paccrossHueM.Kak Ta-
KO€ BO3MOXHO, €CII «CTPOTO J0Ka3aHa» HEBO3MOXKHOCTH B3aHMO-
JIEMCTBUS CO CKOPOCTHIO, OOJIBILEH CKOPOCTH cBeTa?

4. TloueMy rpaBUTAallMOHHOE B3aMMOJEHCTBHE HE 3aBHUCHUT OT OT-
HOCHUTEJIHHON CKOPOCTH B3aWMOJEUCTBYIOIINX Ted (B TOM YHCIE OT
BpAaIaTeIbHOTO JBWKEHUSI OIHOPOAHBIX C(HEpUUECKUX Tel BOKPYT
42



Tlonos B.M. Texnono2us u memaguszuxa cpasumayuu

CBOUX T'€OMETPHYECKHUX LEHTPOB)? 3aMETHM eIlE, YTO «Tenay, ABU-
KyIIHecs: B «CBOOOIHOM IPOCTPAHCTBE», HAXOASTCS BO B3aUMHOU
HEBECOMOCTH, TPAKTYIOLIEICS KIACCUUYECKOW MEXAHUKOM KakK COCTOsI-
HUE Tela, Ha KOTOPOe He JeHCTBYIOT HUKAKNE CHJIBL.

5. IloueMy B caMbIX COBPEMEHHBIX CIPAaBOYHHKAX «TPaBHTAIH-
OHHAs KOHCTaHTa» JTAeTCsl C TOYHOCTHIO BCETO 0 Tpex 3HakoB? OHa
He sBisieTcsl M (yHJAaMEHTaIbHOM KOHCTAHTOW, TaK KaK HE BhIpaka-
eTcs 4epe3 Apyrue ¢pyHaaMeHTaJIbHble KOHCTAHTHL. [loxoxe, 4To mo-
cne KaBennuina HUKTO HE MPOBOIMI KaKUe-THOO IKCIEPUMEHTHI C
rpaBuTanuei. Jla u nmposoaui m nux Kapenamm?

6. Kak 0OBSICHUTH TMapaHOpMajbHBIE MaTEMaTHYECKHE CITOCO0-
HOCTH MAaTCpUATIbHBIX Touek? JSIBimeHue «BCEMHPHOTO TATOTCHUS»
MPEICTaBIsIeTCs] YHUBEPCYMOM «MalinH HbioTOHa», KOHCTPYKTHBHO
COCTOSIIIMX M3 MaTepUaNbHBIX (0ecCTPYKTYypHBIX) To4eK. OHH (PYyHK-
ITHUOHAJIBHO CHOCOOHBI MTHOBEHHO OLICHHNBATh MACChl BCCX OCTAJIbHBIX
MaTepHaJbHBIX TOUeK BceneHHol u paccTOsHUA 10 HUX U B COOTBET-
CTBUM C TONy4YE€HHBIMH JaHHBIMUA BBIUYUCIATH (MTHOBEHHO) IO (op-
mysie HeroTona (¢ 6eCKOHEYHO BBICOKOH TOYHOCTHIO) CBOE HOBOE IIO-
JIOKEHHE B a0CONIOTHOM IPOCTPAHCTBE U PEaNn30BBIBATH TY/Aa CBOE
nepemMeleHne. PemarT TpaHCBBIUMCIUTENBHYIO 3agady. BoT 310
MamwHbl! J[ajgexo 10 HUX M3BECTHBIM M3 MaTeMaTUKHA aOCTPaKTHBIM
yHuBepcanbHbIM MamnHaM Teropunra u Ilocra. M npu 3ToM y Koro-
TO MOBOPAaYMBAETCS SI3BIK TOBOPUTH O KocHocTHMaTepuu! Ha camom
Jelie  YyCTOMYMBOCTh MHUPO3JaHHsI OCHOBaHA Ha JUHAMHYECKOM
PaBHOBECHUH, BO3HUKAIOIIEM IIPpH BpAIlICHUU BCIICCTBECHHBIX 0O0BEKTOB.

7. Kcratu, HETpyAHO MOHITH, UTO €CIH OBl CHIa TATOTEHUS
pealbHO  CyIIeCTBOBalla, TO TMOA €€ JeWCTBHEM IIto0oe, axe
ClIerKa aCHMMETPUYHOE TeNo, Haxonslieecs B T.H. «CBOOOJHOM
MPOCTPAHCTBEY», TOCTOSHHO OBl PAaCKPY4YMBAJIOCh BO3HHKILEH mapoi
cui1, Habupast BcE€ OobIre 000POTHI, BIUIOTH 10 OECKOHEUHOCTH.

8. Em¢é Jlammac mokaszai, 4To €Ciu MO Mepe MepeMEIICHUsl Koc-
MHYECKOTO Tejla HOBBIC 3HAUEHHsI ACUCTBYIOIIECH HAa HETO CHJIBI TATO-
TEHUS| YCTaHABIMBAIKCH OBl C 3ama3/IbIBAHIEM BO BPEMEHH, TO OpOu-
Thl OBl JBOJIOLUOHHpOBaIU. HO Takue HSBONIONMHM OTCYTCTBYIOT, M
Jlammnac, ucxons W3 MMEBLIMXCSl Y HErO JAaHHBIX, CHENal HIKHIOHO
OIIEHKY CKOPOCTH TATOTEHUS: 3Ta HIDKHSS OIEHKA OKa3ajach OOJbIle
CKOPOCTHU CBETa Ha BoceMb (!) mopsakoB. B Te BpeMeHa 3TOT pe3yib-

TaT HUKOrO He Hampsr, u6o cam HbplOTOH monaran, 4To TSATOTEHHE
JeiicTByeT BooO1e 0e3 3ana3ibIBaHus BO BPEMEHH.
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9. V Bcex Bpamammuxcs Tedl ecTh oxHa obOmias udeprta. [lof
JIEHICTBHEM BHEIIHMX MOMEHTOB CHJI OCh BpalllaloIIerocs Tena Io-
BOpayMBaeTCAd HE B TOW IJIOCKOCTH, B KOTOPOIl OHA TOBEPHYIACh OBI
0e3 BpalieHus, a B TUIOCKOCTH, € TEPICHAUKYISAPHOU (TIperieccus).
Tak mouemy eciu Ha Bpamaromtyocs 3emmo (JIyHy) aelcTByeT cH-
Ja TIPUTSDKEHUS, TO IUTaHeTa HE MOBOPAYHMBAETCA B IJIOCKOCTH, €
(cune) mepneHANKYISIPHOMN?

10. I[IpyunHy OMHAKOBOCTH YCKOPEHUH y pa3HBIX IO Macce Tel
B CBOOOJHOM MaJECHUH HPUHATO OOBSICHATH HPOSBICHHEM HHEPTHO-
CTH M TPUHIUIIOM 3KBHUBAJEHTHOCTH, — PABEHCTBOM T'PaBUTAI[MOHHON
u uHepnuonHou macc. Ho BcmeactBue 3-ro 3akona HeioToHa Tena
BOOOIIE HE JOJDKHBI MajaTh, BEAb MPOTUBOIOJIOKHBIE CHIIBI — MHEP-
[IUU U TPaBUTAIIMM — PABHEI, a Tena mnagaroT. [Ipuuém magaroT ¢ ycko-
penueM, Ho 0e3 medopmarium.

Hanerocs, uTo uMTaTenb, BOOPYKEHHBIM Halleldl HHEPLMOHHOM
KOHLICTIIMEH TPaBUTAILMH, JIETKO OTBETWJ HAa BCE MPEJIONKCHHBIC BO-
MIPOCHI, — BOIIPOCHI, HA KOTOpPbIE B paMKax Teopuu TAToTeHws: Hpro-
TOHA U TEOpWH, MOPOXKAEHHBIX €ro JSMUTOHAMH, HABOISIINX "TCHb
HA TUIETEHB'", BHATHBIX OTBETOB HAHTH HEBO3MOXHO.

Bwi6oowvi. Haml ananu3 mokasblBaeT, YTO TATOTEHMsI HE CYLIECT-
BYET, TUIIOTE3a O MPUTHKEHUH BEIIECTBEHHBIX TEJ HECOCTOSTEIhHA.
3BT HrloroHa HE TONBKO HE CBs3aH ¢ (PU3MYECKON peanbHOCTHIO, —
9TO BOOOIIe HEe (PM3NYECKUI 3aKOH, a MaTeMaTU4ecKoe H3JeNue, Ko-
TOpOE HE SABISAETCS Ja)Ke MOJIENBI0 peaabHON (PU3MYecKoil CYITHOCTH,
100 OHO HMKAK He CBSI3aHO ¢ HeM. OUYeBHIHO, YTO CaMbIM OOJIEHBIM
BOOOpaykeHHEM 00J1a1al0T MaTEMaTHKH, a HE TIOSTHI M IIHCaTelH.

WHepunoHHasi KOHIETINS TPABUTAIIMA W COOTBETCTBYIOIIAS €if
TUTIOTE3a, TI03BOJISIIOT OCYLIECTBUTH KaTeropusanuio (peHomeHa rpa-
BUTAINH TIOJ] TaKyl0 PYOPHKY OIbITa KaK MHEPIUs, CAENaTh OUYEBU/-
HOW 3aKOHHOCTh YJICHCTBA TPaBUTAIMHU B 3TOH (yHIaMEHTAILHOM
kareropun. llo-mHOMY, SIBJI€HHE TpaBUTAIMK CYIIECTBYeT He Oiaro-
JIaps MHUQPUYICCKOMY TATOTEHHIO, a Ojaromaps TakoMy (QyHIamMeH-
TaTbHOMY AaCIEKTy pealbHOCTH Kak wWHeprws. Hama koHmemus
CO3/IaHUS «TPABUTAIUOHHOTO 3()(PeKTa» M IKCIECPUMEHTAIBHO YCTa-
HOBIIEHHBIE (DaKTOPHI €r0 MPOSBIECHUS, CTaBAT KPECT HAa TeopeTHde-
CKUX CICKYJSIIUSAX ¥ WHCUHYAIUSX «BCEMHPHOTO TATOTEHUs». |'pa-
BUTAIUS] — HEYTO BPOJAE «KOAPIUTHBHON CHIIBD B MarHeTU3Me, UMe-
€T HaBeJEHHYIO MPUPOAY U XapaKTep MPOSIBICHUS Maiiu.
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I'paBuTanus B cMHEpreTH4YeCcKo nmapaaurme
Mozym mazu, s mo2y. Mos MaHTpa

B tpagunusax ¢usnueckoil Hayku, Beaylleld CBOE HAa4ajo CO Bpe-
MEH [Nanunes u HproTOHA, CBOMCTBA MPUIMKMCHIBAIOTCS WHIUBUIYaJlb-
HOMY OOBEKTy, B CHHEPreTHKEe — MPUPOTHBIM aHCaMOJIsM, JIMOO HCc-
KyCCTBEHHO OpPIaHM30BaHHBIM accolManusM oO0bekToB. To ecTb, 3a
pe3ynmbTaT paboThl, CIIOCOOHOCTH OBITH HAAETNEHHBIMH TEMHU WU
WHBIMH CBOMCTBAMHM «OTBEUAIOT» HE OTACJIBHBIC DJICMCHTBI OpraHu3a-
LUK , & UX KOJUIEKTMBHOE B3aHMMOCOACUCTHE, T.€. COTJIACOBAaHHOCTH,
CUHXPOHHU3AIINH, KOrepeHTHOCTH. OpraHu3aliys BCeria JI0JDKHA OBITh
KaK-TO OCHOBaHa W 00ocHOBaHa. M, mpexje Bcero, ocHoBaHa, W00
OHa HE MOXET BO3HHKHYTHb «caMma co0O0i», OHa JOJKHA OBITH CHHTE-
3WpOBaHa, TPEAYCTAaHOBIICHHA, B €€ CO3/IaHUE JTOJDKHBI OBITH TIPUBIIE-
YeHBI (aKKYMYJIMPOBAHBI) 3HAYUTEIbHBIE pecypchl. CHHTE3 OpraHu-
3allUd — PECypCOEeMKHI Mpolecc U OH BO3MOKEH, €CIIM CYIIECTBYET
(akTop, KOTOpPBIH HTOXXUT NPOLIECC CTAHOBJICHHSI OpPraHU3alHH, H,
naiee, o0OecrieunBaeT €€ yYCTOWYMBOE CYIIECTBOBaHHME O€3 BHEITHEH
noanepxku. Hanumuwe storo ¢akropa OO0OBEKTHBHO 00YCIOBIECHO
(hyHIaMEHTATLHBIM TIPOSBICHUEM PUPOTHON aKTUBHOCTH.

®dakTop, KOTOPHI HMTOXWI CHHTE3, B CHIy CBoeH (yHIameH-
TaJbHOCTH HE MCYE3aeT 110 3aBEPIIEHUIO0 CHHTE3a, a BBICTYNAeT Te-
neph yke B KauecTBe (pakropa, 00ecreunBaIomIero caMoCOXpaHeHHe
OpTraHM3alli{, MEXaHW3Ma PENpPeCcCHUPOBAHMS OTKIOHEHWH (M3MeHe-
HUI), BBI3BAHHBIX MaJbIMU BHYTPEHHHMH WM TMpPENelIbHO JOMYCTH-
MBIMHM BHEITHUMH BO3MYIICHUSMU, YTO Ha SI3BIKC MATEMAaTHKH Ha3bl-
BaeTCsl COXpPaHEHWEM COOCTBEHHBIX 3HAYEHHUH CHUCTEMBL. O (HEeKThI
peakiuu MpOTUBOAEHCTBIS OPTaHN3allK HA BHEUTHHE BO3ICHCTBUS —
9TO BHYTPHUCUCTEMHBIH 3(PQEKT penpeccur HaBS3bIBAEMBIX H3MCEHE-
HUH, TPaBUTANAA U €CTh TaKOH BHYTPHCHUCTEMHBIN 3¢ (deKT, CUMITO-
MaTHYECKH MPOSBISIOMMIACA B JopMe MOMEHTA CHIIbI, HAIIPaBICHHO-
ro Ha COXpaHEHHe COOCTBEHHBIX 3HAUEHUII MOMEHTa UMITyJIbca, HEH-
TpaJIM3AIMI0 CXOa AIEMEHTa ¢ UCXOMHOH (COOCTBEHHOM) OPOUTHI.

[eiictBue »Toro ¢akropa HalmoOMHUHAeT ACHCTBHE «HEBHIMMOM
pykn» Apnama CmuTa, YCTaHAaBIMBAKOILIEH pPaBHOBECHE CIpoca U
npenoxeHust Ha peiaKe. [Ipupona sToro (axrTopa Bcerna npuBs3aHa
C KakuM-THOO MPHUPOJHBIM MEXaHW3MOM, THIA MaMSITH, WHEPIHH,
rucrepesuca. B gusuke ects nmpaBuia «0ypaBUUKa» H <«JIEBOH PYKH»,
MBI € BBOJUM Ty/a eII€ U «HEBUANMYIO, HO IIIYCTPYIO PYKY».
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MexaHu3M JeMCTBUS 3TOTO (PaKTOpa UMEET KOPPEIISIIUIO C ITOHS-
THEM M3 KJIACCHUYECKOTO CHCTEMHOTO aHAllM3a — «TEJICOJOTHICCKUE
MEXaHHM3MBI», — XapaKTEPHU3YIOLIUM MaTepHAIbHBIA MEXaHU3M 4epe3
WCIIONIb30BAHUE TIOHSATHUS «IMKIIMYECKas MPUYUHHOCTH», HAOIIOIac-
MOTO B CHCTEME, TJI¢ HOBBIC ()OPMBI TIOBEICHHS ITOCPEIACTBOM «00-
paTHOW CBSI3M» HAXOJATCS TOJ BIUSHHEM NpexHUX Gopm. DieMeH-
TapHasi KHOEpHETHYECKasT MBICITb, YJap TOTOpa YIPAaBISETCS MpPEIbI-
myteit 3aceukoir. CaMoopraHu3anys T0JDKHO OBITh OpraHN30BaHa.

IIposiBiIeHUST TpaBUTAMKM — BHYTPUCUCTEMHBIA 3(PdeKT, nMero-
IIUH MPOSIBJICHUE TOJBKO B Mpeieiax ONMpeeIéHHbIM 00pa3oM opra-
HU30BaHHOW acCOIMANNy (arperamnny) BEeNmIECTBEHHBIX 00pa3oBaHUIL.
U, pazymeercs, 310 3pPeKT HE MMEET «BCEMHPHOTO» CTaTyca.

[TocMoTpuTe HAa PUCYHOK, BEUIECTBEHHOTO Tela, MCXOHO 3aKpy-
YEeHHOTO HEKUM 00pa3oM OTHOCHTENHHO IHEHTpaibHON TOouku. Co-
XPAaHHT JIX TEJIO XapaKTep ABMKCHHS — MO OKPY)>KHOCTH BOKPYT IICH-
Tpa — nepeins B cBoOoHOe nBrkeHHe? OYEeBHIIHO, COXPAHUT, BEIh
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 MPEJCTaBISIET COOOU
HEKOE TIOJIE CKOPOCTEH IO MPOCTPAHCTBY, CBOCOOPA3HOE BEIECTBEH-
HOE BEKTOPHOE TI0JIE, TPEACTABIIEMOE TPATUECHTOM

- aV - aV - a V' Teerca 1a sHaveHvA TEMIHA (CTATHYECKID.
Vv=i—+ ] —+ k—  omomaseme
X ay Oz 10 neinversi, Bosicre e e
JIBUTAIOILHXCA 4aCTEH.

HITH, B cUCTEME Jlpyroe 3nauerne:
— 9T0 0/I{HAKOBOCTD C OJIHOTO MTHOBCHHA
MOJISIPHBIX ~ KOOPIUHAT ! ! o
I \ JI0ZIYTOro MOCPEACTBOM MOCTOAHHOU
| w2 Y i dv — 3aMEHBI BCEX TBUTAOIIIXCA HACTei,
| 27 _ _ HAIIDHMEP, BOAONA,
5 'y gradv =Vy= r ToxtbKo Y TOUKI OHO MECTO B IPOCTPAHCTBE B

) r (hopMe TouKH, Y MPOTAKEHHOTO Tea TaiX "vect"
Fror 6eCKOHEHHOE MHOKECTBO, [103TOMY IBIDKCHNE
o Tel1a €CTECTBEHHO ACCOLHHMPYETCS ¢ TIOTOKOM

BEILECTBA, CTATHYECKOM BO-BTOPOM CMBICTE.

31ech MBI UMEEM TIPOSIBIICHUE THCTEPE3UCHOTO TOBEICHUS, TIC U3Me-
HEHHE COCTOSIHHS CHCTEMBI 3aBHCHT HE CTOJIBKO OT TEKYIIEr0 COCTOSIHHS, a
OoJbIIIe OT MPEABIAYIIETO U MPEI-TIPEIBITYIIETO.

PaboTaeT «renmeoorndaeckuii MexaHu3M», HOBbIE (DOPMBI TTOBEIE-
HUSl TOCPEJCTBOM «OOpaTHON CBSI3M» HAXOJATCS IIOJ BJIMSIHUEM
MpeXHUX GOopM, U ISt CBOOOIHOTO ABWKCHHS Tea (110 MHEPLUH) I10

KpPYTroBOi OpOHTE HET HEOOXOJUMOCTH B MOMOIIN CHJIBI TATOTCHHS.
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MeTtadu3nka rpaBuTAIAH
Memadghusuxa — 3mo HeoObIYALIHO YNOPHOE cCMpeMieHUe
Mbulcaums AcHbiM 0opazom. Bunbsam Jlxxemc
Oobuwue npedocmasnenus o memaghusuxe

ABTOp HE SBISIETCS AMIUIOMHPOBAHHBIM MeTadU3UKOM, U YpO-
BEHb COJICPIKAHUS JAHHOU TJIaBBI — JIIOOMTENHCKUH ypoBeHb. Ho Kak-
TO HYXHO HadMHaTbh, IIOCKOJBKY CTpax Iepel] COOCTBEHHBIM IIPOSB-
JICHHEM — 3TO NPUYUHA Hallled IacCUBHOCTH. B mpenpiaymux riasax
[IOKa3aHO, YTO B COBPEMEHHBIX YCIIOBHSAX HCTUHY HMPHUXOIUTCS C OI-
POMHBIM TPYAOM BBIKaNbIBaTh M3-IIOJ I'Op HpPEIHAMEPEeHHOH U He-
peaHaMEpeHHON JDKHM, oOMaHa W camooOMana. Kpome Toro, uem
CTapIlle Mbl CTAHOBUMCSI, TEM OOJIbILIE TepsieM MYIpPOCTh U NMpHOOpe-
TaeM TO, YTO Ha3BIBACTCS yM. A 3TOT yM OOWTCS OBITH OCMESTHHBIM,
BBINVILZICTH IJIyIO, cjlabo uin Heseno. OH BBITECHSAET HAIly BO3MOXK-
HOCTh IIOJIb30BaThCS IIPaBOM Ha COOCTBEHHOE CO3HaHue. MBI ke,
HOJIb3YSACh NPaBOM Ha COOCTBEHHOE CO3HAHME, NPUCTYIIAeM K MeTa-
(hM3UIECKUM UCKAHUSM.

C npeBHHX BpeMEH NPUHATO CUMTATh, YTO METa(H3MKa yKa3blBa-
€T Ha M3y4EHHE TOrO, YTO JICKUT 3a npeneraamu (U3HYECKUX sBIIE-
HUM, B ocHOBaHUU HX. CaMO (U3MUECKOE SIBIIEHHE — 3TO BCETO JIMIIb
nei3ax (JaHmmadT, Maiis), CAMITOMATHYECKOE MPOSBICHUE TPOIIeC-
COB, YTO HUAYT 3a mpeaenamu Gu3nueckoro spienus. Hanpumep, Boi-
HBl — 3TO CHMITOMAaTH4eCKOE INPOsBICHUE KOJeOaHWH B BELIECTBE,
BosiHBI — Ja"qmadT. Konebanus xe, HaxXoAAIIMECS 3a IIPENEIOM Ha-
IIMX BOCIIPHUATHUH, — 3TO eIMHOO0OPa3HO JACHUCTBYIOIIEe BelecTBo, (hu-
3WYECKUH MPOIIECC, a BOJIHBI — HE (PU3NIECKHI OOBEKT, a PE3yJIbTaT,
POU3BEAEHHBIM CTAaTUCTUYECKON MHIYKLIHMEH CO3HAHMSI COBOKYITHO-
cti "monoOHBIX" KoneOaHui. Pacmpoctpanenue komebaHuii He CBS-
3aHO C MEPEHOCOM BEILECTBA, OHO CBS3aHO C TPAHCIALUEH BO30YX-
neHus (MMITylibca), B (hopMe TEepeaBIKEHUS Pa3psKEHUs, IyCTOTHL
"[TycToTy" mepemeniate Impoine, 4eM '"TycTOTy", a mpHupoia JIIOOHUT
MPOCTOTY U OOWTCS IycTOTHl. MaTeMaTHKa jke HaleslleHa Ha 00BEKTHI
Ja”AdTHOIO TUIIA, @ HE Ha (U3MUYECKHE IPOLECChl, MaTeMaTUKU
— 2T0 Kak Obl maHmmadTHRIE Au3aliHepsl. B »TOM mpudYmMHA
CUMIITOMAaTHYECKOTO XapakTepa (QHU3UKO-MaTeMaTHYeCKUX HayYHBIX
Teopuil. DKOHOMUS MBIIIIIEHHS TT0 Maxy, (akTHueckn 10 HyII.

YroObl HE MOMYYNTh OOBHHEHHS B TOJIOCIOBHOCTH, ABa MPUMEpa
JTaHImA(THOTO HAYYHOTO MOIX0/a.
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KBanToBasi MexaHuKa SBISETCS MOMNBITKOM CHUCTEMAaTH3al[UU JKC-
MEPUMCHTAIBHBIX JAaHHBIX TI0 CHEKTpaM, W TaKue HWHCTPYMEHTHI
peam3anyy MOMBITKHA, KaK MOJEIHN aTOMa, MAaTPUYHAS MIIH BOITHOBAS
MeXaHHKa, — OCHOBaHbl Ha KOMOWHAIIMOHHOM TpHHIOMIE Putia,
ycraHoBuBmIero (1908), 4Tro YacTOTH W3Iy4EHUs] MOTUUHSIOTCS
OTIpeIeICHHBIM Pa3HOCTHBIM OTHOIIEHUSM. A Takue TMOJOXKEHHS Kak
MOHATHE CNHHA, npuHIwN 3ampera [laymm, marameron bopa u T.1.,
BBOJWIUCH BIOCJEICTBUU TOJBKO I TOTO, 4TOOBI HAOIIIO/IaeMbIe
YaCTOTHl TOMYUHSINCH, KOMOWHAIMOHHOMY WPHUHIUIY. JTO €CTh
OTKpBITasi TEOpPUS B TOM CMBICIIE, YTO BO3HHKAIOIINE B HEU
HEaJICKBAaTHOCTH PEATbHOCTH YCTPAHSIOTCS JT0OAaBICHUEM B
TaMIJIbTOHUAH MOIXOMSIINX ONEPATOPOB WM AJIEMEHTOB. Takoii
K€ TIOATOHKOM COBEPIICHCTBOBAIM T'E€OIEHTPHUUECKYID CHUCTEMY
(MaTeMaTH4ecKyl0 TEOpHIO), BBOJS HOBBIE TOJOKEHHSA: BBOIMIIN
SMUIMKIIBI, TIOTOM JIHIUKIBI OT SIUIHMKIOB, TUPQPEPESHTH U T.1.
T'eonenTpuyeckas cucremMa, Kak KBaHTOBasg MEXaHHUKA, OTHOCATCSA K
KJIACCy METOJMYECKHUX CHCTEM — TEXHOJIOTUYECKHX 3HAHUH, KOTOpHIS
HalleJIeHbl HE Ha TOHMMaHWE PeabHOCTH, a HA MX MPUMEHEHHE
MHO>KECTBOM OOBIUHBIX JIFOJICH B OOBIJICHHOM MPaKTHKE.

Ienesuc u ¢usndeckas CyTh MPOIECCOB, JICKANIUX B OCHOBAHUU
SIBTICHUH (CYIIHOCTH JIaHAmMAadTa CIEKTPOB ¥ JaHAmadTa ciiesoB cBe-
THJI Ha HEOOCBOJIC) TEOPETHUKOB HE MHTEpPecOBain. MaTeMaTHyecKuit
uneanusM IltoneMes mpomokaeT *UTh B ymMaxX COBPEMEHHBIX yue-
HBIX, W, 10 MHEHUIo JlaHnmay, mpencTaBiseT MarucTpadbHBIA MyTh
IOCTHXEHUSL TOr0, YTO U MPEACTaBUTH HEBO3MOXKHO». MEI ke, Mo-
HUMas SIBIICHUSI MPUPOJBI JIMIIb KaK IPOSBICHUE TOW BHYTPEHHEH
CYIIHOCTH, KOTOpasi JICKUT [0 Ty CTOPOHY SIBJICHUI MPUPOJbI, MOMbI-
TaeMcs MPUOIU3UTHCS K TIOHIMAHUIO CYIIHOCTH, 000JI0YKOW KOTOPOH
CITy’KaT SIBIICHHSI IPUPOJIBI.

Crenyst MaKcuMe KMUTaMCKUX MYAPELOB: «3HAaTh — MOHUMAaTh—
yMeTb», U (GOopMyJie «CO3HAHHE — AITO CO3AaHHE», MBI PACIIUPUM
cthepy nmpuMeHnenus Meradu3uku. Hama meradusnka MODKHA CTaTh
WHCTPYMEHTOM CO3/[aHUsI HOBBIX (DM3HMK W HAJCICHUS UMH U 3BE3M H
celOst, a B ONWKalIIed TEPCIEKTUBE — CPEICTBOM MOJICPHHU3AINN
(m3ukn Hamed TIUIaHeTH W Hac. Hayka, copueHTHpOBaHHAs Ha
KOJIMYECTBCHHYIO MaTEeMaTUKY, a He Ha MeTaQU3UKy — 3TO HE Halll,

a TyNUKOBBIM NyTh. Hamra meradusuka — 310 cpeAcTBO U miatdopma
nepexoa OT pa3pylIalouX MPUPOAY  TEXHOJOTHH K MPHUPO-
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JOMOJ00HON Marum, K KOHTPOJNHPYEMOH TpaHC(opMaluu pearbHO-
ctu. be3 aroro mepexofia CMBICI CYIIECTBOBAaHHWS YeIOBEYECTBA JIH-
aeTcsl BCAYECKON pa3yMHOM liend. A Marvsi HEM3MEpUMO CHUJIbHEE
TOOBIX TIOCTPOCHNUN MHTEIUIEKTA.

OTMeTnM, TOTOBOM TIPUTOAHOW ISl peaM3aIliy HAIIUX IIeJIeH
MeTapr3UKN HEeT. JTa HayKa MHOTO CTOJIETHI MOAABIISIach, M MPUAET-
Csl IOIXOSIIYI0 MeTaQH3HKy CO3/1aBaTh B ONEPATUBHOM IOPSIKE 10
xomy nena. Meradu3uka Bceraa KOHCTPYKTHBHA, M B JTI000M MeTadu-
31MKe, B TOM YHCJIe W Hallei, rpaHuipbl € MPUMEHUMOCTH 3aJal0TCs
BO3MOXKHOCTSIMH €€ KOHCTpykTopa. Ham moHamoOutcs —metaduznue-
CKUI KOHCTPYKTOp (MeTadusmueckuid «Jlero») kak HEKOTOpBIA mpe-
JeTbHO MHMHHMMH3UPOBAHHBIA (ONTUMANBHBINA) HAa0Op Oa3UCHBIX 3iie-
MeHTOB. B npieane sneMeHTHl (KOHCTPYKTBI) AOJKHBI OBITH OAHOTHII-
HbIMH, (PYHIAMEHTAJFHBIMH B TOMOJIOTMYCCKOM AaclieKTe, 00iasaro-
IIMMHU CIIOCOOHOCTBIO K arpernpoBaHuIo (COOpKe, CKIICHKe) B JHUHAMH-
YeCKHe CaMOCTAOMITM3UPYIONTHECsS KOHCTPYKITMU (arperaTbl) CIIOKHOU
KoHburypanun. Hukakoro pazHoobpasus, Bc€ TOJIBKO THIOBOE. boiee
TOTO, arperatsl, OOpa30BaHHBIE <«CKICHKOI» KOHCTPYKTOB, TOJIKHBI
OBITh JIOTHICTUYECKU COCTOSITENIBHBIMHU, 3KOJOTHYHBIMU, TO €CTh (YHK-
[IMOHUPOBAaThL 0Oe3  Kakux-mbo 3arpar. (CBoeoOpa3Hass  CTeIC-
TEXHOJIOTHS BTOPOTO TOPSIIKA, TOCKOIBKY TEXHOJIOTHS PUPOABI B HEH
CaMOM SIBHO HE MPOSBIISETCS.

Co0OpaHHbIli e W3 KOHCTPYKIMH HaIlero KOHCTPYKTOpa TJo-
OabHBI 00BEKT — YHUBEPCYM, TEM CaMbIM HaJENEHHBI COOCTBEHHON
YHUKaIbHOM (DU3MKOM, HOJKEH CYILECTBOBAaTh B PEXHMME CaMocTaOH-
JM3allMM U TPEeJCTAaBIATh COOOH HEKYI0 CaMOOPraHM30BaHHYIO CYII-
HOCTh. A CaMOOPraHM30BaHHAsl CYIIHOCTb — 3TO U €CTh OpraHHU3alusl,
AIIEMEHTHI KOTOPOH ACHCTBYIOT MO €IUHON CHCTEME, CaMO JIEHCTBUE
TIOJICPIKUBACTCS HE KaKUM-TO BHEITHHM PETYJISITOPOM, a BHYTPCHHHU-
MH TIPOIIECCAMH, JCHCTBYIOIIMMH C CHMOHOTHYECKOH YBS3KOW. XH-
meHko [6] mpemnonoxwt, ato M. Kant Bumen camoopraHM3aliiiio Kak
TaKoe B3aMMOJCHCTBHE YacTeil, KOTJa Kakaas 4acTh 00si3aHa CBOUM
CYIIIECTBOBAaHHEM JEHCTBHIO OCTAGHBIX M CYIIECTBYET pPajH OCTallb-
HBIX ¥ BCero menoro. M gacte A0mKHA OBITH OPraHOM, TIPOU3BOIAIINM
IpyTHE YacTH, KOTOPhIE TAaKXKE B3aUMHO MPOU3BOIAT OCTaJbHBIE. «Hu-
KaKOU UCKYCCIMBEHHbIL UHCMPYMEHM He MOXMCem Omeedams MmMaxKomy
onpeoeieHuio, HO MOJILKO MAKOU, 8 UbU PecypCbl 6X005M Mamepud.ivl
8CeX Cywecmeyiouux dacmeri-uHcmpymenmos. Tonvko npu ewvinoiwe-
HUU MAaKkux yciaoeuil, moivko 8 MmaKol mepmMuHoIoSUU MOdCeEm Cyuje-
CcmMeo8ams Maxoil nPoOyKm, Kak OpeaHUu308aHHOE U CAMOOPSAHUZ0BAH-
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Hoe bvimue, U, KaKk maKogoe, OHO Modicem Oblmb Memapu3uyecKu on-
PABOAHHBIM U 3AKOHUEHHBIM.

Crnacu6o Kanry 3a mojackasky. CraemaeM MMEHHO TakUM 00pa-
3oM. [lo Xomy peleHus Hamie TpaHIUO3HOW 3aJa4dl MBI ITOMYTHO
pemmM Bce BOPOCH rpaputanui. [1oHSITHO, TpaBUTAIUS TYT ISl HAC
— 3TO MPOCTO MOBOJI 3aHATHCS CTPOUTEIBCTBOM YHUBEPCYMA.

Meradu3suka, nMeroas B Ka4eCTBE WHCTPYMEHTAPHSI KOHCTPYK-
TOp KaHTOBCKOTO THWIIA, 00JalaeT BO3MOXKHOCTBIO CTPOUTH HOBBIE
MOJEIbHBIE (DH3WKH, a 3HAYHUT, NAET HAM BO3MOXKHOCTH TIOHHUMATh,
KaKOB €CTh KOHCTPYKTOD, ONPEIENAIONINI CYIIeCTBYIONIYI0 (PH3UKY
HaIllel TUIaHEeTHI, CO BCEMH BBITEKAIOIIMMHU U3 3TOTO IparMaTHYeCKu-
MU TIOCIEACTBHAMHU. Benp KWTalickue MyJIpensl HaM MOBETAIIH:
«3HaTh — 3HAYMT MMOHUMATh, IOHUMATh — 3HAYUT YMETh, YMETh — 3Ha-
4YuT 3HaTh». I B caMOM Jiesie — KaKk MOXHO TIO3HATh U MOHSATh HEUTO
(maxxe GoJiee POCTOE, YEM MHPO3JaHUE), HE CO3/IaBas HEUTO IMOI00-
Hoe? CMbIcIoM 4ero-nubo oOmamaeT aumibs ero Co3jgaTens, a HE Ha-
omonatens. Bot co3mamuM caMu ACHCTBYIONIYIO MOJICNIb HOBOTO MU-
pa, TorJa U OTBETUM Ha JIF0ObIE BOIPOCH OTHOCHUTEIILHO MUpPA Hallle-
ro — uro 31o? 3aueM 3T0? kak 3T0? Ilomaraere, HemogbEéMHO? B Ha-
IMX PACCYKICHHSIX HE MOJHKHO OBITh MECTa arHOCTHUYECKUM MOTH-
BaM. [lopakeHueckast mO3UIMs — He Hall BEIOOp. JKu3Hb MeHs Hay4u-
Jla: 9eM TpaHAMO3HEH 3amava, TeM Ipolle e€ pemeHue. IToMy Ke 5
yay u Bac. Ho HyXHO mpenBulieTh W HEHU30€KHBIE MPEMATCTBUS,
BCTAIOIIHE HA 3TOM ITyTH.

TpyAHOCTH COCTOST, MPEXAE BCETO, B TOM, YTO HAIll MO3T, CBS-
3aHHBIN MO pyKaM W HOTaM IyTaMH JIOTHKH, HECIIOCOOEH OCYIIeCT-
BUTH CIIOHTAHHBIA TEPEXO/ OT €IUHUYHOTO TPOSBICHUS CBOWCTBA K
(hopMyITHPOBKE, BEIPAXKAIOIIEH 3TO CBOMCTBO B MOJHOM oOBEMe. Ha-
IV TIPECTABIIEHHS O PEATbHOCTH CPOPMHUPOBAHBI Ha 0a3e JOTHKH, 1,
MOCKOJIBKY JIOTUYHO W IIPOIIE WUMETh IO C MPEACTAaBICHUSIMH O pe-
ATBHOCTH, Y€M C CaMOH pPealbHOCTBIO, MBI, KaK MIPAaBHJIO, CMEIITNBAEM
OIHO C APYTUM W MPHUHHMAaeM CBOW CHMBOJBI M TOHITHA 33 peajlb-
HOCTh. Jlornka memaer oOHApY)XUTh B OTAENBHBIX MPOSBICHUAX Ha-
JMYYe TII00aNbHOTO MPUHIINIA JSHCTBHUA.

[Ipenmonarato, 4T0 MPOYUTAB MPEIBIAYIINE TIaBBl MOEH KHUTH,
YUTaTeIh Kak Obl MPUHSI «CHIBOPOTKY MPABIbD» H, OIIyTHB BKYC HC-
THUHBI, BOCCTAHOBWJI TIPHUPOJHYIO KOMIIETCHIIMIO BHICHUS €IWHCTBA
MHUpPa CKBO3b IEJIEHY JIOTUKH, TO €CTh MOXET BHJETh M IOHHMAaTh
(xak Tot Buif) To, 9TO BCE WHBIC BUACTH M IOHUMATh HECITOCOOHEI.
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HpaB;[a, HYXXHO IIOHMMAaThb, HaA YTO MBI Ha CaMOM JCJIC CIT0CO0-
HBl. OCTaHOBHUMCSI Ha OCOOCHHOCTSX HAIIIero BOCIIPUATHA. Bot 4to

HaMm noBenana Miaaa babud o Hamem MecTe B TpEXMEPHOM MUDE:

MBI — 4eJI0BEYECTBO — JKHTEINH IIIOCKOTO MUPA, H YAUBIIATHCS STOMY HE CTOUT.
BBl cKaxkeTe, 4TO BeCh MHp M BCe OOBEKTHI, KOTOPBIE HAC OKPYXKAIOT, OHU TPEXMep-
Hble! A HHKTO ¥ He CIIOPHT, 113, MBI )KIBEM B MHpPE TPEXMEPHBIX 00beKT0B. Ho TONB-
KO JIMIIb B MHPe TPeXMepHbIX 00beKTOB! J[a, HaC OKPYXalOT 0OBEKTHl, HMEIOIINE
TPU M3MEPEHUs U IIOBEPXHOCTb BTOporo mnopsaxa! Ho Mbl He MoxkeMm HabmomaTh
TPEXMEPHBIH 00BEKT MOJIHOCTBIO — IYCTh JAXKE HE BCE €r0 BHYTPEHHEE COACPIKHMOE,
a xoTs ObI CO BCEX CTOPOH OAHOBPEMEHHO. [l 4YenoBeKa OTKPBITA TOJIBKO JIMIIb
HOBEPXHOCTh OOBEKTOB, Ja U TO TOJIBKO JIMIIb MAKCUMYyM Ha IIOJIOBHHY, KOTOpas
HAaXOMWUTCS B IPSAMOH BHAMMOCTU 4EIOBEKa, a 0OpaTHas CTOPOHA BCEX OOBEKTOB
Bcerzia Ckpblta!l JIeHCTBUTENEHO OOBEKTEHI, KOTOPHIE OKPYXKAIOT YelIOBEeKa, TPEeXMep-
Hele. Ho 4enmoBek — 9T0 00UTaTeNb IIOCKOTO MHPA, KOTOPBIA HEMHOTO BBICYHYJICS U3
CBOEH IIOCKOCTH M MOKET 0003peBaTh €€ U HEKOTOPbIE JPYrie MOBEPXHOCTH, KOTO-

pbIe TOCTYIHEI €I0 3PCHHIO.

3
P -] ) +.  UenoBek — 5TO CymECTBO, KOTOPOE BBIILIO W3
AR N IUTOCKOCTH, HO €r0 MHUp BCE PaBHO OCTaeTcs MO-
> \ /  BEpXHOCTbIO, MpaBJa YK€ BTOPOTrO IOPSIKA.
T Y S N | N T
Jlpyrumu  clioBaMH, YeJIOBEKa OKPYKAloT IT0-
BEPXHOCTHU TPEXMEPHbIX 00bekTOB. TakoB Mup ai1s yenoBeka. Koneuno, o0uaHO
paccraBaThCsl ¢ MBICIbBIO, YTO YEJIOBEK TMTaHT MBICJIH U BJIACTEINH MUPA.

VBaxxaemas Muna [1aBioBHa, HUIYEro OOMIHOTO B 3TOM HeT. [la,
BO3MOXKHOCTH OPTaHOB HAIlIUX YYBCTB HE OE3TpaHWYHBI, HO UMEHHO
Oyraromapsi STUM OTPaHUYCHHUSIM OOECIIEIMBACTCS WX pabOTOCIIOCO0-
HOCTh B peanbHOM Macintabe BpeMeHH. Ecnu Obl Harie 3peHue ObLIo
TPEXMEPHBIM, TO €CTh IUIS HAaCc CTaau OBl MPO3PavyHbl JBYXMEPHEIC
000109KH, TO MBI OBI BOOOIIIE HUUETO He yBUAenu! M Bompoc o pas-
MEPHOCTH TIPOCTPAHCTBA YMECTEH, €CIIU MOHATHE "MEPHOCTH" UMeEeT
CMBICT IS 3JIEMEHTOB NpOCTpaHCTBA. JlJi1 BEKTOPOB OHO HMEET
CMBICH, U Pa3MEPHOCTb BEKTOPHOTO MPOCTPAHCTBA BCET/Ia OMPEAEIH-
Ma. He ctout 6ykBanpHO IOHMMAaTh MaTeMaTHUECKHE TEPMUHBI.

3peHue HE B COCTOSHHM Pa3INuYUTh ABIKECHUE, TPOHMCXOJIAIICES
MeHee geM 3a 1/10 cexyHabI, 9TO SIBISICTCS OCHOBAHHUEM I OOJIBIIIO-
r'0 YMCJIa WJUTIO3UH M TPIOKOB, TAKUX KaK «JIOBKOCTBH PYK», «OKOHTJIEp-
cTBO». [l0 OTHOMIEHNIO K TIPOCTPAHCTBY 3PEHHE TOJIE3HEE, YEM CIYX,
3]1eCh OHO JOMHUHUPYET, HO M0 OTHOIICHUIO KO BPEMEHH CIyX OTIIH-
yaercs OOJBIIMM pa3pelieHueM, YeM 3PCHUE, YeMy MPHMEPOM CIIy-
*uT Boctpusitue peun. Cayx B 10 pa3 myudrie, 4em 3peHHE, TTO3BOJISET
Pa3IUYUTh COOBITHS, CIACIYIOIINE BIUIOTHYIO OJTHO 32 IPYTHM.
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Memadgpuzuueckuii Koncmpykmop
Omo ne meopus, a npoexm!

OdeBuIHO, HY)KHO OTNPEAETUTh MaTepuall, U3 KOTOpOro Oyaem
co3iaBaTh MeTau3MUECKUE SJIEMEHTHI (KOHCTPYKThI). MHeE C ero
BEIOOPOM IIOMOTJIA CIICAYIOIIAs MPUTYA.

YMep yueHsli, a ero ayuia npeacrana nepea borom u ropopur:
«MBI1, TIOAM HAYKW, TPUIUIA K 3aKIIOYCHHIO, YTO YKe OOJBIIE HE
Hyx)aaemcss B TeOe! MbI mocTUTIIM BCe TaliHBI M 3HAEM BCE, UTO
3Haemb Thl, yMeeM KIOHHPOBATh JIIOZAEH, MEepecaXMBaTh OPraHbI
Tena, CO37aBaTh HOBBIE BHIBl JKUBOTHBIX M pacTeHHH... CIoBOM,
MBI MOJKEM JIeTIaTh BCE TO, YTO PAHBIIE CYUTAIOCHh YYAECHBIM U
MPUIUCHIBAIOCH TBOEH MyAPOCTH U BCEMOTYIIIECTBY.

Bor nonaro u TepnenuBO ChyIian W, KOTrJa YYCHBIH, HaKOHEII,
3aMoJT4all, MPEVIoKMI eMy: «/laBaif Torna TpoBepuM, HYXXIAeTcs Ju
eme Bo Mue denmoBedectBo i Her? [IpoBemem ¢ ToOo# HeOOIBIIOE
COCTSI3aHME B TBOPYCCTBEY». YUEHBIM COMMIACKICS M cIpocwi: «YUTo
XO04Yellb, 9TO0BI s caenan?» bor emy orBeTwir: «JlaBail cmemaem OIsATh
MIEPBOTO dYeJIoBeKa — Apama». YdeHwld ckazar «lIpekpacHo!» — u
HAKJIOHWJICS, YTOOBI 3a4epIHyTh ropcTh Mmbid. Ha urto Bor ckazar:
«3#, He Tak OpicTpo! Mcnons3yii cBOI0 ThbUIh, MO0 ke HE Tporaii!»

He HyXHO HcKaTh HeBeJOMbIN 3(up, HE HYKHO JOITO HCKATh
MIEPBOOCHOBY, cyOcTaHIuIo (CyOcTpaT), OHa yKe €CTh — ATO BEIIeCT-
Bo. KoHeuHO, BOCIpUHMMAaeMOe HaMM BEILIECTBO YK€ HAJCICHO He-
KOTOPBIMH CBOWCTBaMH, Onarofiaps 3TOMY MBI €r0 BOCHPHHUMAEM,
TaKk KaK caMH HaJelieHbl TaKHUMH ke cBoiicTBamMu. Ho ecnm oHO Ha-
JICJICHO HEKOTOPBIMHU CBOMCTBAaMH, 3allpOrpaMMHpPOBAHO Ha MX MpPO-
sBIIeHNE, 00JIaZaeT CBOMCTBOM HaJIeJICHHs] CBOWCTBAMH, TO MOXKHO H
MepenporpaMMUpoOBaTh €ro Ha WHbIE CBOMCTBA. A emi¢ He HajAes€H-
HOE — HaJIenTh. HeoOyCIToBIIEHHOE BENIECTBO — ATO aKallla HHTyCOB.

B 37Ol MBICIH MEHS YKpENWiIu HAOMIOJCHUS U Pa3MBIIUICHUS
Ha peiOanke. KiéBa mpakTuyecku He OBUIO, M s TOIyMai, JUIS PhIO
BOJa — cpeAa WX OOWTaHUS — He MPEACTABIIACTCS WM OJHOPOIHOM
Cpemoil, Kak MHE; BO3MOXXHO, [IBIKCHHE pBIOBI TPOTHUB TEUCHUSA
MPENICTABISICTCS el KaK HaM JBIJKCHUE B ropy. A pasjelicHUue BOJbI
Ha CTPYH BOCIIPHHHMMAETCS KaK MOSBJICHHE MECTHOCTH CO CIOXXHBIM
penbedom, XoIMaMH M OBparaMu, KOTOpBIE CIIeyeT MUHOBAaTh Kak

52



Tlonos B.M. Texnono2us u memauszuxa cpasumayuu

Oapbephl. [IoHATHO, TIPENCTaBIATL Ce0s1 PHIOO COBCEM HE TO XKe ca-
MO€, 9TO OIIyIIaTh ce0s peIOOii, T.¢. OBITH €ii. A HE OUTyTHB CeOsI PHI-
00l, HEBO3MOXKHO CKa3aTh, MPHUCYTCTBYET B 3TOM COCTOssHUM $1 wiun
HET, ¥ €CII HET, TO KaK BOCHpUATHE B OTCyTcTBHHM S omrymaercs?
Ho mpaktuka — xputepwii UCTHHBI (X0TsS M He uctuHa). C yuérom
Mpou3BeIEHHON pediekcnu CMEHHI MeCTO Ha Oepery U HacTpOUKH
YIOYKH, ¥ KIEB MOMENT TAKMM TEMIIOM, YTO TIOKa3aJI0Ch — MPOIICHT-
HOE COJICp)KaHUe PHIOBI B PeKe MPEBBINIAET MPOLECHTHOE COJIepKaHue
B Hed Bouel. [lomajmanuch ouyeHb KpymHbIE 3K3eMIUIIpPhL, 70 500
rpaMMOB B 4ucTOM Bece (0Oe3 ymouku). llomydeHHBIE pe3yibTaThl
MOCITY>KWJIH HEONPOBEPKUMBIM [TOKA3aTEIbCTBOM BEPHOCTH MOEi
MeTahU3NIECKON THITOTE3BI.

ITycToTBI HE CYIIECTBYET, MOCKOJIEKY HE MOXET CYIIECTBOBATH
TO, 4ero HeT. Ho HamM He HYXXHBI HH TIOJISI, HA BakyyM, HU 3QUp, HU
JJIeMeHTapHbIe YacTHIbl. Her Hu MuUKpoMupa, HI MakpoMupa — MHUP
enuH. 60 BCE ectpb BemecTBo, M GoNblle HUKAKOH MaTepUH HET U
OBITh HE MOXET, — €CTh KaK HeKas MepBOHavYallbHas cyOcTtannus. To
€CTb BELIECTBO — BEUHBIH, BE3ACCYIINHA, HCXOAHO HUYEM HE O0YCIIOB-
JIEHHBINA CyOCTpaT, MePBOOCHOBA M MEPBONPUYNHA M BOSHHUKHOBEHHUS,
Y CYIECTBOBAHUS HAIIETO MHUPa, M HE TOJHKO Haiero. Tuma omnepa-
TUBHAs MaMsiTh, B KOTOPYIO HE 3arpy’keHO HHKAKOW MPOTPaMMEI.
CyOcTaHIus, IepBUYHAS] B OTHOIIEHWHW CBOWX COCTOSHUN. A HaHd-
yhe pazinuuil — auddepeHianms — B BEIICCTBE O0YCIOBICHO O/I-
HUM (hakTopoM — aBmwxkeHueM. [lomuure 3axon bepuysnu?

3akoH bepHymM — 3TO 3aKOH, OTHOCSIIUICS K «CTAaTHICCKOMY»
NABJICHUIO, TO €CTh K JABICHHIO KUAKOCTH HA IUIOCKOCTh, Mapauieib-
HYIO JIMHUSIM TOKa. B KadecTBeHHO# (hopme OH IilacuT: B 00JIACTH CIy-
IICHUS JIMHUIA TOKA, WIK TOBBINICHHON CKOPOCTH TEYCHUS, CTATUYECKOS
JIaBJICHHE B KUJIKOCTM MEHBIIIE, YEM B OKpYyKarolen cpene. JlelicTBue
3akoHa bepHysumn mokazano Ha puc. 10.

He Oynmem crnoputb, NEHCTBUTENBHO JIM MCHSETCS NABICHHE B
HEC)KMMAaeMOM JKHIKOCTH, WM MPOCTO MEHAETCS €ro HalpaBleHHE,
TJIABHOE — Y HAC €CTh CPencTBO 4E€TKOW auddepeHmanum uCxoHo
OJTHOPOAHOM Cpeabl.

[TonsTHO, TIOKa3aHHBIN Ha PUCYHKE arperaT He TOJUTCS B Kaue-
CTBE METa(pU3MUECKOTO JIEMEHTA, HE TMPOXOAUT IO JIOTUCTHKE — BCE
BpeMs MPUAETCSA KadaTh BOIY, @ OCHOBHOW IIPUHITUT CHCTEMINNKA —
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KaK OBl YTO-TO CIENaTh, YTOOBI TTOTOM HUYETO HE HY)KHO OBLIO Je-
nath. [IpuHIU — BeICTpenwa U 3a0buT. Ham TyT OGoubiie momoimayT
TOPOBBIC CTPYKTYPHI, 3aKOH BepHyJuTH B HUX COXpaHSET CBOIO CHIY.
[Ipu BBIOOpPE MPHOPUTETHOTO CBOWCTBA BEIIECTBA MBI HCXOJIUM H3
MIPOBEPECHHOTO TPAKTHKOHW (haKTa: BEIIECTBO, NMPUBEAESHHOE BO Bpa-
IICHHUE, COXPaHSAET MOMEHT MMITYJIbCa, MHAUE TOBOPS, aKKyMYJIHPYET
BpallleHUE B JIOKAJILHOM 001aCTH.

Pacnpeneacnue CTaTHYCCKOro AARJCHWA TPH
TeueHHl depes cyxeune. TpH BepTHKAIbHME CTEKAAH-
Hole TpYOKN CAYHAT BOAAHBIMU MAHOMETPaMH.

Puc. 10

Ceifgac CIOBY «IIBIDKCHHE» MHOTO CMBICIA, KaK HAa3BaHUE CaMo-
ro SIBJICHUS, HE MPpUAAETCS. A 3ps, B JUHAMUKE MOXXHO HAaWTH MHOTO
uHTepecHoro. Hampumep, crneayer paznuyarh Ba pa3iIWdHBIX 3Haye-
HUS TEPMHUHA «CTaTHUecKui». OTHO 3HAYCHUE — ITO HeU3MeHHblU B
CMEBICIIEC He uMmelowull dguearouuxcs wacmeti. JIpyroe 3HadeHHe —
9TO OAMHAKOBOCTH C OJHOTO MI'HOBEHHMSI JIO JPYIOro IMOCPEICTBOM
MOCTOSIHHOM 3aMeHBbl BCEX JHBHUrarommxca 4vacted. Jlerko mpencra-
BUTh ceO€ 3TO pasziuuue, AymMas o0 Bojomane. 3amMEp3IIui BOaONan
CTaTUYECKUU B NIEPBOM CMBICIIE, a TEKYIUN BOJOMA] CTATUUECKUI BO
BTOpOM cMbicie. O0a SBISIOTCS 1O CYTH HACHTUYHBIMH B KaXJ0€
MTHOBEHHE, OJHAKO ITOCICIHUA UMEET JABUTAIOIINECS YacTH, CITIOCO0-
HEIC TepeaBaTh UMITYJIbC, 1 COCTOUT M3 ABUTAIOIINXCS YaCTHII.

Diinep MoKasajl, 4TO y BEHIECTBEHHBIX TEJ MOXET OBITh KaK MU-
HUMYM JIB€ OCH YCTOWYHMBOI'O BpalleHHUsS (SCHO, YTO Y OIHOPOIHOTO
mapa ux OECKOHEYHOe MHOXKECTBO, HO IIIaphl HAM HEWHTEpPEeCHBI). M3-
BECTHO, YTO €CJIM B SIBICHUM IPUCYTCTBYET KaKas-TO 3aKOHOMEPHOCTb,
TO TMOAOOHAs 3aKOHOMEPHOCTH JIOJDKHA OOHAPYKUBATHCS M B MPHYH-
Hax, MOPOXKIAIOIINX ATO sIBJICHNE. BepHOo 1 obpaTHOE, TO €CTh  €CITH
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€CTh JIB€ OCH YCTOWYMBOTO BPAIEHUS, TO JOJDKHBI OBITh U YCTOWYIHBO
CTOSIIIIME HA ITUX OCAX BPAIIAIONINECS MaKPOCTPYKTYPHBIE KOHCTPYK-
1mu. Y oHM ecTh. DTO TaKk Ha3bIBa€MbIe TOPOBBIE CTPYKTYPHI.

OpOuUTBI TOPOBOTO BpAIICHUS W KOJBIICBOIO BpaIleHHUS B HUX
OpPTOTOHANBFHBI, U TIO3TOMY HUKAKOTO BIIMSHUS JIPYT Ha Apyra HE OKa-
3bIBAIOT. /{711 BHECEHHMS W3MEHEHHWS B XapaKTep BpaIleHUS WHEPIH-
OHHOTO BpaIaTeILHOTO JBMKCHUS BEIICCTBA IPHUTOJHA HE BCSKas
Haymady B3dras cwia. OHa MomKHA 00J1aiaTh AEWCTBYIOIIMM Bparia-
TEeJIHHBIM MOMEHTOM OTHOCHTENIFHO J/JaHHOW OCH BpalleHHA. JTO
3HAYUT, YTO CHJA JODKHA HMMETh COCTAaBISIONIYIO, MapalICIbHYIO
IJIOCKOCTH BpAIICHUS, a €¢ HAIMPaBJIICHUE HE JIOJDKHO MPOXOUTh Ue-
pe3 Kakyro-Tu00 TOUKY OCH BpalleHus. B TOPOBBIX CTPYKTypax Takue
JIEHCTBYIONME HA M3MEHEHHUE CHIIbI OTCYTCTBYIOT B CHIIYy YKa3aHHOUH
BBIIIIC OPTOTOHATBHOCTH OPOUT.

Buxpsb (TOp) — 3T0 craTHYecKui (CTAaOMIBHBIA) OOBEKT BTO-
poro poza, B TOpe BCe YACTHYKU MOKOSITCA OTHOCUTENBHO IPYT IpyTa,
Y JIBIXKCHHUE BEIIECTBA B TOPOBBIX 00BEKTaX MPOUCXOAUT Oe3 3aTpar,
YUCTO UHEPLMOHHO. AHAJIOTUYHBIM 00BEKTOM siBsieTcs u CoitHeuHas
crucrema. E€ mmuTenpHOE CyIieCTBOBaHUE HE TpeOyeT BHENTHEH dHEp-
reruyeckoi moanuTku. Ha puc. 11 mpencraBieHsl TOPOBBIE CTPYKTY-
PBI, C IIOKa30M TOPOBOT'O M KOJIBIIEBOT'O BPAIICHHS BEUICCTBA B HUX.

Koasuenoe Koasuenoe
W ApaticHne BpaeHne
f
/
f l’
[ {
| ]
|
| |
| . i
\ I OPOHAIARHOE ‘ Toponaassnoe
\ ¥ spauicsne | W ppauicHne
\ (
\ |
. 1 e

Puc. 11
Opna opOuTa — BOKPYT KOJBIIEBOIO KepHA — OpOHUTa TOPOH-
JAJILHOTO BpallleHusl. DT0 00eCreunBaeT JBHKCHUE TOPa BIOJIbL OCH
3a CUET €r0 «CaMOBBIBOPAUMBAHUS». YTIOBOW MOMEHT TOPOUAATBHO-
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TO BpallleHus 3aMKHYT caM Ha cebs. [[pyroe ABmkeHue — Ko/ibyegoe —
BJIOJIb KEPHA C YACTOTOW . DTO BpalleHWE TOpa Kak IeJIOT0 BOKPYT
[EHTPAIBHON ocH. Bomb 3TOM OCH HampaBiIeH W MOMEHT HMITYJIbCa
KOJIBIICBOTO BpalleHusi. TpacKkTOpus JBIDKEHUE YaCTHUI[ BEIISCTBA B
KOJIBIIEBOM BUXpE CMOTPUTCS KaK BHHTOBAas JIMHUSA, TPAaBOBUHTOBAsS
WIH JICBOBHHTOBAs, B 3aBUCHMOCTH OT TOTO, KaK IO OTHOIICHUIO K
YacOBOUM CTpENKE IMPOU3BOJAUTCS KOJBIEBOC U TOPOBOE BpaIlCHHC
YaCTHIl BEIIECTBA. B 3TOM ciy4ae TOBOPST, YTO TOPOHAAIbHAS H
KOJIBIIEBAsi CKOPOCTH COCTABIISIOT 10 OTHOIICHUIO JPYT K APYTY JINOO
MIPaBOBUHTOBYIO, MO0 JICBOBUHTOBYIO CUCTEMY, B TOPE BCE YACTHUKH
MOKOSITCS. OTHOCHTENBHO APYT IpyTra Kak B TBEPAOM TeTle.

Ilepen wu3nokeHWEM LIEHTPAAbHOW HICH Halled MeTa(Uu3HKH
c/eliaeM HeOOJbIIIOE OTCTYIUICHHE, ¥ PE/IICCTBEHHUKOB BCIIOMHHM.
JpeBHre MeTaU3MKH, CICIIMATU3NPOBABIINECS HA IOCTPOCHUN YHU-
BEPCYMOB, IBITAJIUCh OTBETUTH HE TOJBKO Ha BOMPOC IIOYEMY?», HO
U «3a4eM?». A MUMEHHO: JAPEBHSS MBICIb BKJIFOYACT B TOHATHUE IPH-
YUHBI HE TOJBKO JIOTHYECKU MPEAMISCTBYIONINH aKkT (U3-3a Yero), HO U
1eNb, Ha3HaueHNe (71 9ero), MOTOMY W MPUYHMHA Y HUX — 3TO HEKHH
IO0ANBHBIA TPHUHIUI CYIIECTBOBAaHUS 00BekTa. ClenoBaTeNbHO,
JKEJAIOIUN HAWTH MPUYUHY 00bEKTa JOJDKEH MOHATh, YTO JUIL  HETro
«HaWJIydIllee», TO €CTh €ro Ha3HaueHUE U HUJCAbHOE YCTPOCHHE.
3Hast 5TO «HAWJIy4IlIeey», JIETKO MOHATh, oYeMy OOBEKT BO3HHKAET,
KaK CYIIIECTBYET U OTYETO IMOTUOacT.

B sTrom cmpiciie pUYUHON TOCTPOEHUS] MHUPO3AAHHS HA TPUH-
[UIaxX BpalleHUs, K KOTOPOMY MbI cefiuac WAEM, SBISETCS TO, YTO
WHOTO, a TeM 00JIee HaWTy4Illero, pelieHusl He cyliecTByeT. B camom
Jiene, TONBKO Oyarofaps BpAIICHHWI0O BO3MOXHA CTaOMIBHOCTH YHH-
BepcyMma. [locpencTBoM BpaiieHUs JBMKCHHE MOXET OBITh aKKyMYy-
JUPOBAHO U JIOKAIM30BaHO. D(PPEKTHBHOCTHL — 3TO COOTBETCTBHUE
CBOEMY Ha3HAYEHUIO, TOJIBKO BpalleHue TyT 3G (HEKTUBHO.

B cBoé Bpems Jlexapt caenan npearnojoXeHue, CyTh KOTOPOro
COCTOHUT B TOM, YTO BECb MHp, CO BCEMH €T0 Pa3UYHBIMH YaCTSIMH,
JETASIMU U ABJICHUSMH, MOT OBITh CO3/1aH Oyarogapsi HeoOXOIMMOMY
CJICJICTBUIO 3aKOHOB JIBIDKEHHUS TPOCTO B Pe3yJbTaTe TOTO, YTO BBIC-
mast IeHCTBYIOMmas CUjia BHEIPHJIA KPYTOBOE JIBIKEHHE B YAaCTHUIIBI
MPOTSHKEHHOM CyOCTaHITHH.
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Hama koHuenuust — pa3BUTHE KOHUEMIUU DWHIITEHHA, — «IIPO-
cTpancTBO [lonmoBa» ToXe SBISIETCS UCKPUBJICHHBIM, HO OHO SBJISICTCS
BEIIECTBEHHBIM W HCKPHBIEHO HE MaTeMaTHKOW MMHKOBCKOTO, a
NEHCTBYIONIMMHE BEUIECTBEHHBIMH TOPOBBIMHU CTPYKTYPaMHU.

Mbl uaéM YacTUYHO MPOTOPEHHBIM ITYTEM, HAIK TPEAIIECT-
BEHHUKHA HE CMOTJIM NPOUTH MyTh N0 KOHIA. [IpuumHa — mOmbITKA
pelIUTh HOBYIO 3ajladyy B pyclie CTapod MaTeMaTU3UpPOBAHHOU Me-
tadgusukn HeloToHa. TeM He MeHee caelaHO BecbMa MHOTO. Psp
PAaCCMOTPEHHBIX HAMU BOIPOCOB BIEPBHIC (B OTKPOBEHHOU (opme)
On11 TocTarieH B [7] HeBynkum B.D., u Tam xe, B [7], mpencrase-
HBI BAPHAHTHI OTBETOB aBTOpa HA HUX, OTIIMYHBIE OT HAIIHX.

OdYeHp MHOTO CHenal Juisi CO3IaHusi MeTadU3UIeCKOro KOHCT-
pykropa B.H. [lakynun. 3nech, ¢ ero paspeuienus, HCIOJIb30BaHbI
Y HEKOTOPHIE PUCYHKH W, B MPWIOKEHUH 1, pSAI CTpaHMI] HEITHKOM
n3 ero KHuTH [8].

HenasHo BcTpetunach B uHere pykonuch H. Tecnsl, Tie oH nu-
meT: «Kak-To pa3 s HaOIromal, Kak OJUH MOPSK Kypui Tpyoky. OH
BBIITyCKAJI M30 PTa JBIM MaJCHBKMMH Kojbliamu. Koiblia TabayHOrO
IBIMa, TIPEXKIE YeM pa3pyIIUThCA, IPOJIETAN JOBOJIbHO3HAUYNTEIBHOE
paccrostue. IloToM s mpoBen WccleoBaHHWe 3TOTO SIBJICHHUS B BOJIE.
B3sB MeTamnueckyro 0aHKy, s BBIpE3all C OJJHOW CTOPOHBIHEOOIBIIIOE
OTBEpCTHE, a C JPYTOil CTOPOHBI HATSIHYJ TOHKYIO KOKy. Hanus B 6an-
Ky HEMHOTO YepHHUJI, 51 OIYCTHI ee B Oacceitn ¢ Bomoi. Korna s pe3ko
yAapsul MajgbllaMy 10 KOXKe, U3 OAHKM BBUICTAIM YEPHUWIHHBIC KOJbIIA,
KOTOpBIE TIePECEeKaI BeCh OacCEHH W, CTOJNKHYBIIHCH C €T0 CTCHKOM,
pa3pyIIaguch, BbI3bIBas 3HAUUTENIHHBIE KOJIEOaH!sI BOABI Y CTEHKH Oac-
ceitHa. Boja B OacceliHe py 3TOM OCTaBajlaCh COBEPIIICHHO CIIOKOM-
HOM. Jla 3TO Xe mepeava SHepTrn! — BOCKITUKHYI 5.

Ha puc. 12 nmpuBeneHo 1o, 9T0 MPO TOPOBEIE (BUXPEBLIE) CTPYK-
Typsl Hamucauno B yueonuke P.B. IToms. B BuxpeBoM KoJbIie KaXkmast
YaCTHI[A BEIECTBA YYACTBYET B JIBYX OPOUTAIBHBIX BPAIICHUSAX, OPTO-
TOHAJBHBIX 10 OTHOIIEHWIO APYT K JIPYTY, IMOSTOMY B TOpEe BCE Hac-
TUYKU TOKOSTCS OTHOCHUTENBHO NIPYT Apyra Kak YacTHIBI B TBEPIOM
Tene. B 1iemomM BUXpEBbIE KOJIbIAa B3aMMOJICHCTBYIOT U JIBUKYTCS I10
MpaBWjIaM, OTJIMYHBIM OT 3aKOHOB HpIOTOHA. DTH MpaBwiia OMUCAHEI B
MIPWIOKEHUH 1.
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Pue. 283, K nemon-

crpaiun Koasueobpas-

HOFO 3AMKHYTOrO pas-

F'OHHOrO BHXPpH B BO3-
nyxe.

Bee BHXpH KOHUAIOTCH He BHYTPH KHAKOCTH, 2 Ha
CTeKASHHBIX CTeHKaX mpubopa.

B kavectBe nponomkesus 3ITOro oOnkrta no-
nyuMM  KonblueoOpasHeifl  3aMKHYTHH BHXpb, Ha
9TOT pas B BO3ayXe. YcTauoBka u3oGpawmena
Ha puc. 283, Ilno KopoGkH, mumcomedi Qopumy
Gapalana, 3aTauyTo nepenouxko# M. Bosayx
BuyTpH Gapalana nonkpalen KakuM-HHOYAb Lbi-
mom. Ilpu yaape no memGpawe w3 oTeepcrus
BEIOPACLIBACTCY B TeueHHe KOPOTKONC BPCMEHH
CTPY# MOAKPALICHHOTO BO3AYXa. B morpaHuunHoM

cioe ee Bo3HHKaeT 3apuxpenue. Iloayuaercs, Kax HMHOTLA NPH KypeHHH,

BHXpeBOe KOAbLO.

Takoe BuXpeRoe Kolbll0 MOXKET MpojeTeTh NO KOMHATe HECKONbKO MeTpOB,
ONPOKHHYTbL KapTy, 3a1yTh ¢Beyy M T. 4. K comanrennio, Bceria OXpalICHLl JAHMlb
UEHTPaJbHLIE YACTH BHXPS, ¥ BCISACTBHE S5TOrO NOTPAHHYHOE NONEPEIHOe CeyeHHe
pasmbito. B gelicTBHTENbHOCTH BHXpeBoe nojge (e3 BpalieHHA NPOCTHPAETCA
JlaNeKo Hapy:ky. JTo JerKo NOKAsaTb. Jaa 3Toro BHNYCKaOT aBd BuXpa OblcTpo
OIuMH 3a Ipyrum. Bropoil jorouseT nepsLlii BHXPb, KOTOPEL pPACIMHPACTCA H
nponyckaer Bropoil CKBo3b CBOE KOMABLO; MOCAe ITCrO Mrpa MOBTOPSETCA euie
OIMH 1In ABA Pa3’ ¢ nepeMenol poaeii.

a b 4

P

\ \

L]

&>

C y4éTOM M3J0KEHHOTO MHOM BBIIIE, MPUXOXKY K TaKUM METa-
(bu3udeckuM TpeacTaBicHUsM. Beé ecTh BelecTBO, pa3Indus B Be-

mECTBC 06YCJ'IOBJ'ICHBI OJHHUM (baKTOpOM — BpAalICHUCM. HpeL[CJ'IBHO

YIPOIIEHHO: BUXPH, TOPOBBIE CTPYKTYPHI Pa3lIWYHOTO Macumrada u
HMHTEHCUBHOCTHU B BEILIIECTBE — 3TO MPOSIBICHHOE ISl HAC BEILECTBO, a

BEIIIECTBO, HE OXBAUCHHOE BpaIlleHUEM, — CpeJia JUIsl  paclpocTpaHe-
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HUS KOJICOAHWM W JBMKCHHUS «PAaCKPYYCHHOTO» BEIIECTBA. 3JeCh
YMECTHO IOCTOSHHO BCIIOMUHATh O JHHAMUYECKOM JaBieHun bep-
Hymu. lloBenmenune BemecTBa JOCTATOYHO OJIM3KO HOPMHPYETCS W3-
BECTHBIM 3akoHOM coxpaHeHnus YIJIOBOI'O MOMEHTA. U sto
MO’KHO MPWIOKUTH K Halllel HHEPIIMOHHOW TPaBUTAIIHH.

ITockonbky 000 (parMeHT BellecTBa Ha 3emiie, Omaromaps
ero BpamieHnio BOKpyr 3emun u ConlHIla, ©UMEEeT OTPOMHBIH MOMEHT
MMITyJIbCa B CPAaBHEHUH C TEM MOMEHTOM HMITYJIbCa, KOTOPBIA MBI
MOXKEM €My IpPHUAaTh CBOMMHU CPEACTBAMHM, TO 3TO U COCTABJISCT IPH-
pomly MHepIuu. A cuja — 3TO CHMITOMATUYECKOE MPOSIBICHUE TPO-
1ecca oOMeHa YIJIOBBIMA MOMEHTaMH TeJl TPU MEPECEUCHUH UX Op-
out. BooOrie, paccMaTpuBaTh TEIIO OTACIHHO OT €ro OPOUTHI HETb3s —
9TO eANHAS CYITHOCTb.

MHoroe, eciau He BCE, TOBETaHHOE MHOU BBIIIE, CICIyeT U3 (u-
suku Jlekapra. CornacHo JlekapTy, BCSKOE JBIDKEHHE PEaabHO CO-
BEpIIACTCS 10 KPYTY IMOTOMY, YTO B MHpPE, IJIe HET IyCTOTHI, TC He-
MpephIBHAST MaTepusl 3amojHsIeT OecrpeneiabHOe MPOCTPAHCTBO, He-
BO3MOXKHO HHM OJHOM YacTHIle CABHHYTHCS CO CBOETO MeCTa HHAue,
KaK TEepe/BUHYBIIMCh HA MECTO JIPYrod, KOTOpas B CBOK OdYepeib
CTaHOBUTCSI Ha MECTO TpeTheil W T.A. Marepus KapTe3naHCKas ecTb
HEYTO BPOJE OTPOMHOM KUIAKOCTH, HE CKUMAEMON M aOCOIIFOTHO OJI-
HOpoaHOH. HekoTopwie wacTu 3Toi OOIIEH KHUIKOCTH 3aXBauyeHBI B
JUTUTENIbHBIC BUXPEBBIC JIBUKCHUS, B MaJl0 MPOHUIIATEIBHBIX TJa3ax
aTOMHCTa 3TH BUXPHU MOTYT IIOKA3aThCsA HEAETUMBIMU YaCTHUIIAMHU.
Bo3aelicTBusi 04HOTO BUXpS K JIPYrOoMy IEpENlatloTCsl Yepe3 Mocpen-
CTBO JIeXalle MexAy ToM ke >KuIkocTd. Hukakoro aeiicTBus Ha
paccTossHUU. ATOMBI, TBEp/IbIE W HEJENNMBIE, ITyCTOE MPOCTPAHCTRO,
KOTOpOE€ WX pasfensieT, — Bce 3T0 B (pusuke JlekapTa JUIIb OIHU SB-
JICHUS, OJTHU WILTFO3UH.

TakoBBI B HECKOJILKHUX CJIOBaX NMpUHIUIBI pu3uku Jlekapra, KOTO-
pyto Tiy0ke pa3Buia MansOpaHin U KoTopod Yuinbsm ToMcoH, ocHO-
BBIBASICh HA THAPOJMHAMHYECKHX HccienoBanusx Komm u ['enbm-
roJbIla, MpUAan 00bEM U TOUYHOCTh, XapaKTEPU3YIOIINE COBPEMCHHEIC
MaTeMaTHYeCKUue cHucTeMbl. MakcBeln u ['epr,, OCHOBBIBasCh Ha
MIPEICTAaBICHUAX O BUXPEBBIX CTPYKTypax ¢usuku [lexapra, co3manu
TEOPHIO JIEKTpOMarHeTusmMa. Tak 4To CyIecTBOBaHHEM Pajuo, Teie-
BHUJCHUS U PaJUODICKTPOHUKH, MBI, B KOHCUYHOM CUETe, 00S3aHBI
Hekapty, a He HproTony.
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Tsoxects, o JlexapTy, ecTh pe3ysibTaT BUXPEBOTO ABWXKEHUsS. B
orauure OT HpooToHa OH He OrpaHuYMBaICT  (HOPMATBLHBIMU
COOOpaXEHHUSAMH MATEeMaTHYECKOTO XapaKkTepa M BCIOJY CTPEMHIICS K
TOMY, YTOOBI TIOJHOCTBIO BCKpPBHITh BHYTPEHHHH  MeEXaHU3M,
VIOPaBISAIOMMN SBICHUSMH. JTO 3aCTaBIUIO €ro JelaTh OOJbIIHNE
NPUCTPOWKH K OCHOBHOMY IIOCTPOCHHIO, YTO, KOHEYHO, CHIIBHO
YCIOXHSIIO M 3aMyTHIBAIO BCIO KapTHHY. BOT M pe3ynbTar — 3aKieBal
ero HeroTOH.

A, Hanpumep, Tecna BEn 60ppOy 3a MEHTAILHOE OYMIICHHUE, TO
€CTh OTCTPaHCHHE BTOPOCTETICHHBIX MJICH U YyBCTBEHHO HATIOJIHECHHBIX
MeIouei, 91O pa3MbIBaeT SICHOCTh n300paxkaeMoro
NPUHIMIA U YCIOXKHAET MOAXO0/ K HACTOAIIEH MPUPOAE CBA3EH MEXIY
NPUHIMITHATGHBIMA  Y3JIOBBIMH dJieMeHTaMu. Ho MHOrOe W y Hero
0CTaJIOCh 3arajIKoM, 3a MpeJiellaMH TEXHIYECKOTO KOHTPOJIS.

Emé pa3 obpatrMcs K WHTEIUTGKTY oOWTaTenell BOTHON Cpembl,
JeTb(UHBL JJI CBOMX WIP HAYYWIUCh CO30a8amb 6 600e 6030yuiHble
Konbua. BoT cchlIka Ha TAKOW KIIUIL:
http://www.stena.ee/blog/vozdushnye-koltsa-igrushki-morskih-obitatelej

JBwxkenue TBEPAOro Tena mo opoute

MOXHO CYHMTaTb TOPOBOM CTPYKTYpOH,

BE€Ib O3TO TOT K€ BUXPb TOT'O )K€ CaMOro

‘, BEIIeCTBAa B BUXPE U3 TOTO K€ BEIIECTBa.
Tyr Tteno um opbura — 3aKOHUCHHAsS

9 TOpOBasi CYIIHOCTb, HemensAuascs Ha
Teno u opbury. Kak Buxpe B BuXpe,

‘, 9 MOKa3aHHBIM Ha PUCYHKE.

9 [Ipu aBUXkeHUU BUXPSA, BHYTPH HETO BCe
: YacTUIIbl HEIIPEPHIBHO IIEPEMEILIAIOTCS,
OIHAKO TMpU D3TOM OHHU COXPAHSIOT
HETOABHKHOCTb OTHOCUTEIBHO IPYT
Ipyra Kak B TBEpAOM Tene ("'TTbByT"
CHHXPOHHO).
YHuKanpHBIN (U3ndeckuil akkymynstop aswkenus! Ilpupomae Bo
BCEM NPUCYIIAa TeHHANbHAas IPOCTOTAa W 3KOHOMHYHOCTb.
Bo Bcenennoti nem nHuyezo, kpome sgpupa u e2o suxpeti. Jlexapt
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['paBuTanus, ycToMUMBOCTE OPOUT ILIAHET JIETKO OOBSICHSAIOTCS B
THIPOANHAMUYECKOH TEOPHU BUXPEH, YEM PEabHO U MOJIB3YIOTCA.

OdeBuIHO, YTO B MUPE, T/Ie HET UHBIX IBWXEHHUN, KPOME Bpallle-
HUS, ¥ aKKyMyJIHUpOBaTh MOXKHO TOJBKO BpamieHue. MHade roBops,
Takas XapakTepHCTUKa ABMKCHMS, KaK KOJMYECTBO ABWXeHUs Hplo-
TOHa, HE MOYKET CO37[aBaTh MPEANOCHUTIOK K OpraHU3aliH BEIIeCTBa B
CKOTUIEHUS, MO0 CKOPOCTh OTHOCHTENIbHA, @ BOT MOMEHT HMITYJIbCa
(YrmoBoil MOMEHT) MOKET aKKyMyJIHPOBATHCS B JIIOOBIX Pa3syMHBIX
npezenax — yrioBas CKOPOCTb a0COIIOTHA.

Pa3ymMHO NpeAmonoXuTh, YTO Majble TOPHl — «BEIECTBEHBI»
(amamor aTOMOB) MMEIOT OTPOMHBIE CKOPOCTH YTJIOBOTO BpAICHHS.
Ckopee Bcero 102 06/cex.

[Homuute cnoBa mecuu: «bapaban Obu1 TUIOX, OapabaHIIMK —
6or». BoT ¢ moMomipio crienuansHOTO (Xopomiero) 6apabana bor u
CO3/1aJl W3 BEIIeCTBA B BEIIECTBE HEOOXOAMMOE IS TOCTPOCHHS
MHUPO3/aHUsI KOJIMYECTBO TOPOB PA3HOTO pasMepa. JTO B HayKe
mo0oil cuHTe3 (QU3MKKM M BONM  CUYMTACTCS  HEAOIYCTHMBIM,
HO MBI TyT 3aHMMaeMmcsi MeTadusukoi. be3 MHoOKecTBa BCAKHX
3IEMEHTApHBIX YaCTHIl TOPHI Pa3HOTO, HO OMPEAENEHHOTO pa3Mepa U
OTIPEeIeIEHHOTO0 MOMEHTa HUMITYJIbca OO0pa3zyloT pas3HblE IO XUMHH
METaJIJIBI ¥ Ta3bl, U TIpoYee, U ImpoUee.

IloHATHO, C TakOW KOHIICTIIIMEH BEIIeCTBA IpodieMa pacmpo-
CTpaHEHUs AJIEKTPOMArHUTHBIX BOJH M BOOOIIE 3JIEKTPHYECTBA pe-
maetcst ectectBeHHO. D10 emé ['. I'epu 3nan. Cum. [punoxenue 1.

s Hac OYeHb BaXKHO, YTO TOPBI HE TOJIBKO YCTOWYHMBEI CAMH T10
cebe, HO U MOTYT CICIUIATLCS APYT C JAPYroM, o0pa3ys yCTOWYMBEIC
JUHAMHUYECKUEe KOH(UTYpaIiK, CIOCOOHBIE TeHEpUPOBATh KOJIeOaHus
U pearupoBaTh Ha HUX PE30HAHCHBIM CIIOCOOOM.

KpaTkre ocHOBBI MEXaHUKH TOPOBBIX CTPYKTyp mo llakymunHy
npuBeneasl B Ilpuaoskenum 1. Ha puc. 15 mokaszano, kakue
arperatsl (a33nbl) [lakynun cobupaeT u3 TOpoB.

N »t10 maneko He mpenen! To ecTh, peanrbHO Mpeena CIOKHOCTH
TYT HET, U BIIOJHE MOXKET OBbITh COOpaH arperar, IpencTaBJICHHBIN
KOaryJsiquOHHO U UEPApXUYHO, JEHCTBYIOUINN BEYHO 0€3 MOAMUTKH,
MPEBOCXOIAIMUI M0 (QYHKIUSIM 000 MBICIMMBIH W HEMBICIHUMBIHA
KOMIIBIOTEP, OJTHAKO — MBICIISIIHH, BEIIECTBO TYT CTAHOBUTCS BELUM,
Kak ToT Ouer.
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@

Puc. 15

B nmmanore Tumes (IlnatoH) MOXHO TpPOCIEOUTH B JACTAJIHHO
OITMCAaHHOM IIPOIIeCCe TBOPEHHs MHUpa TpH dTama. BHavame 310 cMme-
MIEHUE TOXKICCTBEHHOTO (BEYHOT0), MHOTO (MEHSIOIIECTOCS) U TPEThe-
ro, MPUYACTHOTO JBYM IIEPBBIM, 3aTE€M TLIATENHHO MPOAYMaHHOE CO-
CTaBJICHHE LIEJIOr0, HO ele He 0(OPMIICHHOTO B CTPYKTYpY. U ToibKO
mocne 3Toro 6or obnekaer BceneHHyro B HeoOxomumyro (opmy:
«...pacceKiy Bech 00pa30BaBILUIiCS COCTaB IO JJUHE Ha JABE YacTH,
OH CJIOKWJI 00€ 4acTH KPECT-HaKpecT Hanogo0ue OyKBbI X U COTHYI
KXyl U3 HUX B KPYT, 3aCTaBUB KOHIIBI COMTUCH B TOYKE, IPOTHUBO-
MOJIOKHOM TOouke WX mepecedeHus. [locie 3TOro oH MPUHYIWI UX...
JIBUTAThCS TI0 KPYTY, MPUYEM CJIeNiall OWH U3 KPYTOB BHEIIHHUM, a ApY-
rol — BHyTpeHHUM. BHelHee BpallleHUEe OH HapeK MPUPOAOI Toxae-
CTBEHHOT0, a BHyTPEHHEEe BpalleHHe — MPUPOAOH uHOro. ...JIputom

TeNno Heba POAMIOCH BUAWMBIM, a AyIA — HEBUAMMOM».
TyT mojickaska Juist miepexojia OT arperaTtoB K STPeropy
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Om azpezamoeg k Izpezopy

Mpl uzpaem 6 uepyl, mosea,
Teopsa 6yoywee uz cecoousauine2o OHs. JIeHHOH

Marematuk B.B. HanumoB mnoctaBun 3amady HOCTPOUTH
MOJIENIb «Oco3Haromelr cebst BcenenHoi». O1o m Oyaer «peaib-
HOCTB» BO BCEH ee MomHOoTe, HOo peHoMeH Co3HaHUsI HEe BHIOPOCHUIIIL
W3 UCTHHHO Hay4HOW KapTuHbl Mupa. Kak ckaszan akagemuk Mawmap-
JamBwiIb, (u3nMka «ymnepiaach B CO3HaHHE». llepempeirHeM 3TOT
Oaprep. Ho Takoil mppDKOK B TEMHOTY BBIHYXKIA€T aBTOpa BECTH
JanbHElIIee M3II0KEHHEe «0e3 CO3HaHHSA», B OOIbIICH CTCICHH B
¢dopme HamMEKOB, MeTa(op U UHTYUTHBHBIX COOOPAKEHHH.

Urak, xorna Ha 6a3e TOPOBBIX CTPYKTYP METaU3UUECKOTo KOH-
cTpykTopa OyneT co3faH cynepkoMmbiotrep, mnpeBocxonsamui JJHK,
KOTOpas cama IIOpOXIAeT YIHOPSAOYEHHOCTh, — YAWBUTEIbHYIO
MOBTOPSIEMOCTh IIpOLecca >KU3HU, — HUYEro MOJ0OHOro Gu3nKa He
3HaeT. Torma OCTaJbHBIM BEHIECTBOM 3aHMMAThbCs OOJbIIE OyIeT
He HyXHO. He HyXHO co3maBaTh W3 BeLIECTBA 3BE3/bI,ILIAHETHI,
oOuTareneil TuraHeT W T.J. BemmectBa Maio, OHO OYE€HBb OPOTO.
HyxHo maru mo peuenty, ykazaHHoMy B ¢unbMe «Matpuna».Bo
BCAKOM cilyyae, Oynp s borom, s Obl K CO3JaHHI0 MHPO3JAHHS
MOMIENT UMEHHO TaKUM 3KOJOrHYHbIM myTéM. Ho OH Mor uaru u mo-
nHoMy. OH ke Beemorym! Kak yumn anocrton IlaBem: «Myzapocts
YenoBeveckas ects Oezymue npen oM [ocroga Boray.

Ham cynmepkoMmbioTep — 3T0 HE MPOCTO OOYCIIOBJICHHOE Bpa-
IIEHNEM BEIIECTBO, NPEBPAIEHHOE B YCTONYMBYIO AMHAMUYECKYIO
arperanuio (cOOpKYy) TOpPOBBIX CTPYKTYp, a CyOCTaHIMOHAIbHAS
KOHCTPYKLUS, obnanaromasi camocyiiectBoBanueMm. M Bot ata cy6-
CTaHIMOHAJIbHAsE KOHCTPYKLMS U clejajla BO3MOXKHBIM BUPTYalb-
HBIA MUD, KOTOPBIM IJIs1 HAC ABJSIETCS €AMHCTBEHHO peabHBIM. MBI
HE TPOCTO CYHIECTBYEM — MBI CaMOCOCYIIECTByeM, MO0 OCO3Ha&M
CBOE€ CYIIIECTBOBAHHME IMOTOMY, YTO CO3/JaEM 3TO CYIIIECTBOBAaHHE, a
OCO3HaHUE — HE CO34aéM, OHO HE HAMH CO3/IaHO, ITOTOMY MBI CamMoO
O0CO3HaHue He oco3HaéM. Bceromunaercs dpasa u3 «Anomio» Ilene-
BUHA: «Bcé amo 6vlo Ha camom Oene CO8EPUIEHHO HEPEealbHO — XO-
ms d71eMenmbl HepeaibHOCMU COOMHOCUNUCL Opye ¢ Opyeom  be3-

OWUOOUHO U MOYHO... ).
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JlaHHBI HAM Ha DKpaHe CO3HAHUS MUP KaK Obl K&KJJ0€ MTHOBCHHUE
co3maércs U B TO )K€ MTHOBEHHE — Wcue3aeT. byns mo mpyromy, Bcé
MIPECTABIIUIOCH OBl B BUJIE, MTOJO0HOM TEPEIUIETEHHOMY KITYOKY 3MEH.
Ho smoeo ne mabmoodaemca. Kak orce obvsacHAem >3m0 co8pemenHas
HayKa KOGHUMON02UA?

AwMepukaHCKuil yueHbld Mapk YaHrusu, uzydas (eHOMEH Tak
Ha3bIBAEMON «3a/IEP’KKH OTBETA HEHPOHOB» MPHUIIEN K 3aKIIOUECHUIO:
MbI TIpeABUAUM Oynayiiee. To €CTh BUAMM BEINU 32 OJHY JCCATYIO
CEeKYHJBI J0 WX (pakTHUeCKOro mosiBiicHUs. COTIacHO €ro TeopHH
(xypuan Live Science) Ham yM crmocoOeH c03/aBaTh 00pas3bl TOTO,
YTO MOSIBUTCS Yepe3 OJHY JAECATYIO CEKYHABI B OyaymieM. DTo mpen-
BUJICHHE TIO3BOJISICT HaM OBITh HAYEKY, KOT/a B HAIly CTOPOHY JICTHUT
MST4, OHO /Ia€T HaM BpeMs CpearupoBaTh U MoWMath ero. C moMomrsko
3TOW CITOCOOHOCTH MBI MOXKEM TaKXke, K IIPUMEpPY, YBEPEHHO MaHEB-
pupoBath B Tonme. M BooOIe — cymecTBoBaTh. Amopusi ABIyCTHHA
TJIACUT: TPOIIIOr0 YK€ HeT, Oymymiero emé HeT, a HacTosIee —
MT'HOBEHHO, CIIEIOBaTEeNbHO, BpEeMs HE CYIIECTBYeT. A pa3 OHO He
CYLIECTBYET, 3HAYUT, HUYETO HE CYIIECTBYET, HErJle CYIIECTBOBATb.
Ho Yanruszu no cytu paspemni 3Ty anopuro. 1 Bam HyXeH OTKa3 OT
MBIIICHHUS B KaTErOPHSIX MPOIIJIOro, HACTOSIIEro, OyayIIero, 1 HaM
HEoOXoUMa TepecTpoiika Ha TMOHMMaHUE HACTYMAloIlero, HacTaro-
IIET0 CO3UAANOIIETO (TEHEPUPYIOIIET0) TPSAAYIIEro. DTO MOXHO pPO-
WILTIOCTPUPOBATh TpaBiopoit Dmiepa «Pucyromue camu cels mepe-
MJIeTéHHbIE pyKnW». PeajJbHOCTH —
JUIIb  areHT CO3HAHHWSA, OHAa He
0TpasKaeT AeCTBUTEIbHOCTD, 2 JINIIb
reHepupyeT €€ BapHMaHTbI, U PHCYET
| HAM Ha JKpaHe CO3HAHHS CaMYH)
YIQYHYH0 T0TAKY 0 TOM, KAKOB MHUP
SIKOOBI HA caMoM JeJie. PeanbHoe =
BO3MOKHOeE.

[MomuauTe (DuabMBI PO U3BEpPIKEHUs ByJIkaHOB? MHorma B HUX
BUJIHO, KaK TEKyIas 10 CKJIOHY JiaBa MPOXKUTAET cebe pyclio, KOTO-
poro He OBUIO MHHYTY Haszam. TodHO Tak ke co3HaHme (Drperop)
co3iaer KapTuHy Qusudeckoro wmwupa. Ilomydaercs, Ham JaH He
cam Mup (Hacroslee), a TOJbKO €ro reHepaius CoO3HaHHeM — OJu3-
Koe Oyaymiee. A TIOCKOJNBKY HE B HACTOSIIEM, TO HE HacTosIiee, a
HEYTO BUPTyaJdbHOE, MylIbTHMeana. A K10 Takue Mbl? MunuBumy-
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aJIbHBIC CO3HAHUS, TTOPOXKAAEMbIE OTPEeropoM, HaxXOASIIHeCs C HUM
B cuMOmnoTHyeckoii cBsizu. Ilpupoma mbicnu — 3T0 Bceraa hakTop
«memanus» peanbHOCTH. [lo3TOMY HENB3s HAYYHTHCA OTIMYATh pe-
alIbHOCTh OT CBOMX MbICIEH O HE. MBI U TBOPUM MBICIH, U CaMHU
SABIISIeMCS MPOJYKTOM CBOMX MbIchei. [ToaTtomy cebst u oco3Haém, a
CaMOOCO3HaHHE — HEe 0CO3HaéM, MOTOMY YTO OHO co37aércs HE Ha-
MH, a OTPeropom.

['enepupyemblii OrperopoM Mup NPOSBISIETCS HA DKpaHe WHAU-
BUAYaJILHOTO CO3HaHMA. [IpOMCXOIUT HE OTpaskeHHE MHpa, a ero Io-
Jmaranue, cnenudukanus peadbHocTH. Co3HaHUE pabOTaeT B PEKUME
OTIEPEKEHUSI «peasbHOro» BpeMeHH. [l03TOMy M HET HHMKaKoro
«kIyOka 3mei». M3o0paxkenne Ha dKpaHe U €CTh TOJIBKO H300paxe-
HUeE, TOSBJISIETCS U TYT K€ UCUe3aeT C IKpaHa, CMEHSSICh JPYTUM.

WunuBuayansHOoe CO3HAHHWE caMO MO cebe SBISIeTCS HILTI030p-
HBIM, COCTOSIIIMM M3 KOHLENUUH (KJIMIOB), HE OTPaXKArOIIUX B HC-
TUHHOM BHJE peaJbHOCTU. MIHaue roBopsi, AaHHBIH HaM MUP — 3TO HE
«rpenacTaBieHne U Boys» (kak yumn lllomenraysp), a HaBaXIeHHUE H
Mopok. OdueBHIHO, BCe HAIId BO3MOXKHOCTH 3a TPENENOM peajbHO-
ctu. TpyaHo B 310 moBeputh? A Bl BuauTe cHbI? Ham mup Goapcer-
BOBaHUS HEYTO BPOZE OCO3HAHHOTO CHOBHIeHUS. Ho B mupe Hammx
CHOB HMHas JIOTUKA COOBITHIH, 3TO MOKHO 3aMETHTh Ha JTale Imepexoaa
OT cHa K 6oxpcTBoBaHUIO. MICTHHHAS PeanbHOCTh — 3TO TO «4YEro Ha
OenoMm cBete BooOIIEe HE MOXeT ObITh». OHa He pedepupyercs B I0-
HATHSX ¥ HE OTpakaeTcsl B 00pa3ax HaIIETro «0ejIoro CBeTay.

Orperop — 3T0 MUPOBOH pa3yM, a HaIllM MO3TH (TO, YTO HA dKpaHe
CO3HaHMS IMPENICTABIACTCSI UMH) — 3TO CBOEOOpa3HBbI MHTEpdelic, 1Mo
KOTOpPOMY Hallle aBTOHOMHOE (MHAMBUAyaJbHOE, KIMEHTCKOE) CO3Ha-
HUE MOAKITIOYAETCS K CEPBEPY MUPOBOTO CO3HAHMS — arperopy. U mpo-
0OBaTh MOHATH HAIl MUP HA YPOBHE JIOTUKUA — 3TO CPOJTHH IIOTBITKE
KOMIIBIOTEPHOIH MPOrpaMMbl 3ariisiHYyTh B MUP MPOrPaMMHCTa, CYILECT-
Ba M3 MHpa MPUYMHBI, HA OJUH MOPAAOK Bbime. Mup duzndeckon pe-
ATBHOCTH — 3TO BU3YaIN3aLMs, YCTOHYMBOCTH KOTOPOW OIpeNemsieTcst
Bomneii, HamepeHreM M ypOBHEM Orperopa, CyLUIHOCTH, HEU3MEPHUMO
0oJiee TIPOJIBUHYTON BO BCEX OTHOIIEHUAX. JIOMM M Apyrre co3maHus
Harero Mupa st Hero — kak MBICTH TSI HAC.

Orperop — 3T0 TO IMEepBOHAYAN0, KOTOPOE T'eHEPUPYET HaM HaMHu
e Bce MHOrooOpasue Mupa B BHAEC WHPOPMALMOHHBIX MATTEPHOB-
3MI0COB KaKJOr0 TaK Ha3bIBAEMOTO MAaTEPHAIFHOTO O0BEKTA.

65



Tlonoe b.M. Texnono2us u memachuzuxa 2pasumanyuu

B pesynbrare naHHBIE HaM MHp TPEACTABISCTCS HE CTOJBKO
TPOMO3JIKUM HHXCHEPHBIM COOPY>KCHHEM, CKOJIBKO XYHO0XKECTBEH-
HBIM TBOPEHHEM — MTPOM3BEIEHINEM HCKYCCTBAa — BhIpaKeHHEM OecKo-
HEYHOTO KOHEYHBIMH cpencTBamu. OH, NeHCTBUTEIHHO, BEPX COBEp-
IICHCTBA, TAKOW (PpakTaibHBIN, KaK HA PUCYHKE CIIEBa, a HE TaKOH
YPOIJIMBBIN, KakK cripaBa. Mupo3ganue — caMu3aT CO3HAHUS.

WHTEpecHo, 4TO CKa3aHHOMY €CTh BIIOJIHE HAy4YyHOE IOATBEp-
xaenue. [Ipu 1000TOMHM MOXXHO TOJYYUTH JIBE MOJENU CO3HAHUS B
onHOM yepene. C TakuM ke ycnexoM B "euHoe" 00beTUHEHHOE CO3-
HaHWE MOXXHO BKJIFOUWTH BCE JKMBOE, BKIIFOUAsS JIIOJEH, TPOCTO Ypo-
BEHb 3TOro "OOBEAMHEHHOI'O CO3HAHUS" HEJOCTYICH €ro KOMIIOHCH-
tam. [ogobue «MaTpULBI», TONBKO "HAYYHBIM" S3BIKOM.

OTOMy MOXXHO TpHUIATh IICEBIO OHMOJOTHYECKYI0 HHTEpIpeTa-
uuto. [Ipoobpassl Mupa CymiecTByIOT B Hamlel mamstu B Gopme Ho-
I00HOH opMe STHIEKNETOK MPUTOAHBIX IS 3a4aTsi, U MOPOKAAIOT-
Csl Ha dKpaHe CO3HAHHWSA, OTUIOJOTBOPSSACH BOCIPHUATHEM CHTHANA W3-
BHE. «SliniekneTkm» 00pa30BaHbl B Pe3yNIbTATE BCETO MPEIBIAYIIETO
«OTIBITA JKU3HEAESATENILHOCTH OpraHu3May». 3Aech 0a3oBas KOHCTPYK-
uust (hbopma) U BHEIIHEE OIUIOIOTBOPEHHE KOHCTUTYHPYIOT 00pa3, u
MTOPOXKIIAIOT €r0 Ha dKpaHe CO3HAHWs. A eCH «M3BHE» HaXOJWUTCS B
TEX JKe «IMLEKIEeTKax», TO 00pa3 — pe3ynbTaT CaMOOILIOOTBOPEHHUSL.
"IToxoske MBI )KHBEM B MHPE KOTOPBII caMH U puaymanu", AypoOuHIo.

A ymo npupooa denaem de3 nac?

Komy mozoa baucmaem cuesichvlii Hacm?
Koeo nyeaem oconmensiii 2pom?

Koeo kpomewino yenemaem myya?

3auem 600e kauamov nycmoii napom

u naoamo 0151 ye2o 36e30e naoyuei?..

Hu onsa xoeo? Ha ecsakuil ciyuati?...
Anexcannp Bonoaun
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3aki0ueHue
He s3was, uwmo ucmuwna 61uska,
00U uwym ee oanexo. Kak swcann. Xakynn

ITomararo, OTKpBIBasi JAHHYIO KHUTY, OJHHU YUTATENH OOSIUCH, a
IpyTre, BO3MOXKHO, HAJESUTUCh YBHIETh TYdy MaTeMaTudeckux (op-
MyJl ¥ MyZApEeHbIe BBIYMCIICHUS, KaK B JIOOOH KHHUTE IO TeopeTHUe-
CKO#l (m3WKe, MOCBAMEHHON rpaBuTanuu. Ho, MOCKONBKY, aBTOD,
npUHUMaET Jr000e oOpalieHne 3a MOMOIIBI0 K MaTeMaTHKE 3a CBOE
VHTEIJIEKTYaIbHOE MOPAXKEHNE, 3a MOJJIOT, OH MOMIET MHBIM IMyTEM.
OH, pyKOBOACTBYSCH ycTaHOBKOM Mcaaka HproToHa, 4TO mpuposa BO
BCEM MpENeNbHO MPOCTa U IKOHOMHA, OTPaHUUMIICS 3JIEMEHTAaPHBIMU
COOOpaXEHUSIMH, TOJKPEIUIIEMBIMH IMPOCTHIMH KOHTPOJIUPYEMBIMU
JKCIIEPUMEHTaMH, TEM HE MEHee, CIOCOOHBIMM 1aTh KOHCTPYKTUBHOE
Olpe/ieNiecHHe TpaBHTAIlMM M Pa3BedaTh QUIOCOPCKUHA TyMaH,
OKYTAaBIIIUI 3TO sIBIICHHE. 5| OTPHUIIal0 TOJNBKO CYyOCTaHIIMOHATBHOCTh
TpaBUTAIINH, HO HE OTpHIat0 e€ QYHKIIMOHATLHOTO 3HAYCHHSI.

Hanerocs, 9T0 y unTaTens He CIOXHIOChH TaKOe BIIEYaTIICHUE,
KaKk OyJTO aBTOp MEYETCs BOKPYT CIIOHA, XBAaTaeT €ro 3a pa3Hble yac-
TU TeJlla U BUIUT BCE T€ )K€ IIJIAHTH, BEPEBKU U CTOJIOBI, HE CBS3bIBAs
B €JIMHYIO KAPTHHY — B clIoHa. Hamr ciioH — Bcem 3HaKoMasi MHHEpIYSL.

Ecnu s xoro-to He mepeyOenni, To B 3TOM HET MOEH BHHEI, 5 Ke
HE BCECHUJICH, — «MOYKHO BBIBE3TH IPEKPACHYI0, HO HEOTECaHHYIO
NIEBYIIKY U3 IEPEBHU, HO HEJIb3s BBIBECTH JEPEBHIO U3 JEBYIIKMY.

ABTOp HE SBISIETCS CTOPOHHUKOM HE TOJIBKO cucteM KomepHuka
unu Iltonemesi, HO U TEOPUU MOJON U JaXKe, HbIHE MOJHOW, TEOPUU
IJIOCKOM 3eMiu. Y HEero cBOsl CUCTEMa, HO O HEW OH HaMepeH
MOBeaTh CBOMM YHTATENsAM B CIEAYIONIeH KHHTe, W TI03TOMY
moOyKJaeT 4YuTarene K KPUTHYECKHM 3aMedYaHusM. |7a3 moOoro
MUIIYIIET0 BCE-TAaKU «3aMbUICH», U YUTATENIO JaHO YBUAETh B KHUTE
Oonbie e€ aBTopa. Hampumep, unTaro oAHy cTaTbio, aBTOp, OMuys
CBOUX ONIIOHEHTOB, OCTPHUT: «...a TPETHU C aINIOMOOM 3asIBIIAIOT, YTO,
MOJ, B JaHHOM pailoHe 3eMHOr0 Iapa BOOOIIE CYIIECTBYET
aHoMaibHast 30Ha. [lomaratro, 4TO HacTOAILIME AHOMAJbHBIE 30HBI
HaxoIATCS B TOJIOBAaX TMOJOOHOTO THMA JIUTEPATOPOB». 31ECh,
YBIEKIINCh IOJIEMUKOM, aBTOp IPO3€Bal JAHHOE €MY OTKPOBEHHUE:
BeJlb, HECOMHEHHO, HAIllM TOJOBHI — CaMble AHOMAJIbHBIE OOBEKTHI
Bcenennoit, n60 oHH e OTHOBPEMEHHO U €€ CYObEeKTHI.

[Mummute B anpec bmp49@yandex.ru
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MNPUJIOKEHHUE 1

MexaHUKA TOPOBBIX CTPYKTYP

Cosepuiencmeo boea mpeGyem, umobwi gonsi e2o bvina nenpenodicna. M3 smoii
HenpeojicHOCmU blmeKaem ciiedyiowee nonodcenue. boe coxpansiem nocmosuHbim
MOMEHM KOIUYECTNBA O8UNCEHUS 8 MUpe, OaHHOe Om Hauaaa e2o. Jlrorem

TekcT AaHHOTO MPUIIOKEHHS HPEACTaBiIsAeT co00i coneprkaHue
crpanull 45-50 (c HeKOTOphIMU cOKpameHusMu) u3 kuuru B.H. Tla-
kymuHa «['paButanma. BuxpeBas monmens mukpomupa» [8]. Hymepa-
LUl PUCYHKOB COOTBETCTBYIOILIAS.

— OTy u apyrue kauru B.H. IlakynuHa MOYXHO MpoUYMTaTh 37€CH:
http://gravity.spb.ru

MoxHO ObIIO OBl C/IeaTh MPOCTO CCHUTKY HA KHUTY, HO B HaIle
BpeMsI KHUTH HU3JJAI0TCS MU3EPHBIM THPAXKOM, CalThl, HA KOTOPBIX UX
pasMemaT, Hepellko OecciIeTHO HCcUe3aroT.

Ocnosnvle ceoiicmea euxpeil

HarmonHuM mMpoKkuil THIMHIPUUYECKUN COCYl KOHEYHOM BBICOTHI
(pucyHok 1.19) kamenbHOW M razoo0pa3Hol kuaKocThio. Ecnu ee
PacKpyTHUTB, TO MOJIyYUM BUXPEBOE ABMKEHUE.

LeHTpanbHbIi TUIMHAPUYECKUA CTOIOUK HEKOTOPOW TOJIIMHBI —
SIIPO WM KEPH BUXPS — BpAILAeTCsl KaK TBEPJIOE TEJIO0 BOKPYT CBOEH
ocu. OcTanbHas Macca KHUIKOCTH — IPUCOETUHEHHBIN CIION — KPYTHTCS
BOKPYT sIzIpa.

JIuneliHasg CKOpOCTh BpaIllEHUs] B CJIOE€ YMEHBIIACTCS IO HAIpaB-
JICHHUIO OT OCH BUXDs Kak 1/r. g Touek ®UAKOCTH, 3HAUUTEIIbHO YAa-
JICHHBIX OT A1pa, CKOPOCTH OOpaTHO MpPOIOPLHMOHATIBHBEI KyOaM pac-
crostus ot sapa (1/7°).
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OO6acTh MPUCOETNHEHHOTO CIIOSI CHAPYKHU s/Ipa BUXPS SBISIETCS,
0e3yCIIOBHO, HEOTHEMIIEMOM YacThIO 3TOT0 BUXps. Ho manee Mpl Oymem
Ha3bIBATh YACTHIICH TOJHKO KOMITAKTHOE SIIPO — OBICTPO BPAIIAFOIILYFO-
Cs YacTh C TOJIOKHUTEIBHBIM TPATUCHTOM CKOPOCTH. [IpoTsikeHHYIO
HAPYKHYIO YacCTh C OTPHUIATEILHBIM TPAIMEHTOM CKOPOCTH OyJieM Ha-
3BIBaTh MPUCOCMHEHHBIM CIIOEM OKPYKarollei cpeabl. B aToM ciryuae
BUXPU MOXXKHO PacCMaTpPHBaTh KaK TBEPJBIC «IIAPUKH» B OKPYKECHUU
MPUCOSIMHEHHOTO «COOCTBEHHOT'O TIOJIS.

CyiecTByeT OOIIMHA MEXaHU3M B3aUMOJICHCTBHUS MEXIY pa3HO-
0o0pa3HBIMH BHXPEBBIMH OOBEKTaMH B ToJIeBOH cpexae. [Ipursokenue,
OTTaJKWBaHUE, O0BENNHEHHE YAaCTHUI[ ISl CO3AaHUA HOBOHM CTPYKTY-
pBI 00YCIIOBINBAIOTCA TEMH CKOPOCTSIMH, KOTOPHIE BUXPU BBI3BIBAIOT
B OKpYy’Karollel ux cpejae. BUXpu B3aMMOAEUCTBYIOT APYT C IPYyTroM
JUIIb Ha TOM PAacCTOSHHUH, HA KOTOPOM BpAaIlleHHE OKPY)KAroIeH hx
BO3MYIIIEHHOW CpeIsl MOXET yBJIEeKaTh Apyrue Teia. Ecium B 30HY
BpallleHus] TPUCOEINHEHHOTO CJI0SI BUXPA MOMAIaeT BTOPOH BUXPb, TO
OH BpalaeTcs BOKPYT MepBOro Buxps. To ke caMoe CIIpaBeIIuBO IS
BTOporo Buxps (Pucynok 1.21). D10 He nmepemeIeHne 0JHOTO Tena 3a
CYeT y/aapa WM CWJI TPSHUS CO CTOPOHBI JPYrOro Telld. DTO JBUKE-
HUE Cpe/ibl — KaK eciid OBl IIeIKa Moraja Ha PeYKe B BOJJOBOPOT.

,-F—h_,a-"-
\

Y

Pucynok 1.21. Bzaumooeiicmaue 8uxpesvix Koey

Ecnu aBa BUXpsST UMEIOT paBHBIE 10 BEIWYHMHE, HO MPOTHUBOIIO-
JIOHBIE TI0 3HAKY HMHTCHCHUBHOCTH, TO OHH COOOIIAIOT IPYT IPYyTy
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paBHBIE MO BEJIMYMHE U OAWMHAKOBO HAIpPAaBIICHHBIE CKOPOCTH, T.C.
IBIDKYTCSl moctynatensHo (Pucynok 1.21 a). /IBa Buxpsi, uMmeromue
O/IMHAKOBBIE TI0 BETMYMHE W 3HAKY WHTEHCHUBHOCTH, BPAIAIOTCS BO-
KpyT OCH, MPOXOJIIeH uYepe3 CepelnHy PacCTOSHUS MEXIYy HUMH
(Pucynox 1.21 b). Ecnu nBa 0qMHaKOBBIX BUXPEBBIX KOJIbLA UMEIOT
o6mryto ock (Pucynok 1.21 ¢), To mepenHee BCISACTBUE CKOPOCTEH,
3a/laBaeMBIX 3aJHUM KOJBI[OM, YBEIIMYMBAETCSA B IUAMETPE U 3aMel-
JAeTCs; 3aJHee NpU 3TOM CKUMaeTcsd M yckopserca. B pesymbrare
3aJ{Hee KOJIBLIO MPOXOAUT CKBO3b MEPENHEE KONBLIO,  BCE IOBTOPSET-
s cHaJaJia («Arpa BUXPEBBIX KOJIEI»).

Jlns Hac BayKHO, YTO TPUCOCAMHEHHBIA CIOH oOecreurBacT pas-
J4HBIE (DOPMBI CLETUICHUS TOPOBBIX CTPYKTYP, KOTOpBIE caMH Mo cebe
YCTONYHBBI O1arojaps NepreH UKy IIPHOCTH MOMEHTOB UMITYJTbCA.

IlycTts Ha TOpOWMITANBHBIA BUXpbh, M300pPKCHHBIN Ha PucyHke
1.22, nmelicTByeT BHemHsA cuia F. Ecim cuiia HaIlpaBJieHa BJIEBO, TO
LEHTPBI KPYTOBBIX JTMHHIA TOKA CMEIIAIOTCS BJICBO, TJIC BpaIatoasics
KUJIKOCTh HaIlpaBJIeHa BHHU3 B JICBOW YaCTH KOJbIAa U BBEPX — B Ipa-
BOM "acTtwm Kojblia. [lodToMy mom neiicTBHEM CHIIBI OCh TOpa OymeT
pa3BoOpayMBaThCS MPOTUB YaCOBOH CTpenku. Buxph o0nagaetr nHepT-
HOCTBIO B MONIEPEYHOM HAIPABJICHUU: OH CONPOTUBIISCTCS JABIKECHUIO
B HaIPaBJICHUH CHIIBI.

Bropoil 3akon HplOTOHA IacUT, YTO WM3MEHEHHE KOJIMYECTBa
JBIKEHUS MPOMOPLMOHATBHO MPUIOKEHHOM JBUKYILEH CHIIE U TPO-
KCXOJIUT MO HAIPABJICHUIO TOM MPSMOH, [0 KOTOPOM 3Ta CHjla IEeUCT-
ByeT. JIBmkeHWe OBICTPOBPAINAIONINXCS BUXPEH HE MOAYMHSAETCS
ATOMY 3aKOHY: ABM)KCHHE OCHU BUXPS OIMpPENECseTCsl HallpaBiIeHUEM He
CWJIBI, & MOMEHTA BHEIIHEW CUibl. BUXpb CMelIaeTcs MEepreHIuKy-
JIAPHO JENUCTBYIONIEH CHUJIE.

A -
Pucynox 1.22. Ilosopom euxpegozo Koivya noo 0eticmeuem Cuivl
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Ecnu cuna F npunoxeHa NepneHIuKyJIspHO MIIOCKOCTH BUXPEBO-
ro konpla (Pucynok 1.23), To oHa TonKaeT OCH IBYX BHXpEH BBEpX,
I7Ie BpaLIAlIIMecs YacTUILbl >KUAKOCTH ABWXXYTCS B IPOTHBOIOJIOXK-
HbI€ CTOPOHBI: BJICBO B JIEBOM YacTH KOJIbIIa U BIPABO — B IIPaBOH yac-
TH, CJIEIOBAaTeNIbHO, KOJBIO OyAET pacTAruBaThCs, T.€. JBUraThes Mep-
NEHAUKYJISIPHO NPUIOKEHHON cuile. J[nameTp Kojblia pH 3TOM YBe-
mruuBaercsi. Eciau cuia Oblia Obl HanpasieHa BHU3, TO Pa3Mephbl KOJIb-
a JOJDKHBI YMEHBIIHMTHCS. TakuM o0pa3oM, NpH BO3ICHCTBUM Ha
BUXpPh KaKOW-TO CHJIOM, MOJy4aeM CMEIIEHHE MOJ JEHCTBHEM 3TOH
CHJIBI HE 110 BEKTOPY CHIIBL, @ B IIEPIICHIMKYIIIPHOM €i HalpaBJIeHUH.

Pucynoxk 1.23. Pacmsoicenue 8uxpeso2o Koavya

Ee pa3 nepeunciuM OCHOBHBIC CBOMCTBA JIMHEHHBIX BUXPEH:

1. PaBHOMEpHOE U MPAMOIMHENHOE JBUKEHUE BUXPSI UMEET Me-
CTO JIUIIb NpU ACHUCTBUU HA HETO OPYroro BUXPs TaKOH K€ MHTEH-
CHUBHOCTH C MPOTHBOMOJIOXKHBIM BpallieHneM. BHemHee Bo3aeiicTBre
SIBJISICTCS] IPUYMHOM HE YCKOPEHMUS, 2 CKOPOCTH.

2. Ilox neiicTBUEM BHEITHUX MOMEHTOB CHJI OCh OBICTpPOBpAIlaro-
LIETOCsl BUXPsI MOBOPAYMBACTCA HE B TOM IUIOCKOCTH, B KOTOpPOIl OHa
MMOBEPHYJach Ob1 6e3 OBICTPOTO BpAICHUS, a B INIOCKOCTH, € TIepIicH-
TuKysipHOM. [Ipu 3ToM ABMKEHUE OCH MOJ NEHCTBUEM IOCTOSHHOTO
MOMEHTA CHJI TIPOUCXOJUT HE C YCKOPEHHEM, a C MOCTOSHHON YIIIOBOM
CKOPOCTBIO M TIPOIOJDKACTCS JIUIIH IO TeX IMOp, TOKa ACHCTBYET BHEII-
HUM MOMEHT cujl. Kak TOJIbKO TpeKpalaercsi JeiHCTBUE BHEIIHETO MO-
MEHTa CHJI, Cpa3y ke MPEeKPaIaeTCs U ABMKEHHUE OCH.

3. Buxpu B3aMMOJEHCTBYIOT KakK YyIpyrue Telia, HO TepearoT
IpyTr ApPYTy HE HMIIYJIbC, a MOMEHT HMITyJIbca MPEIECCHOHHOTO
JIBIKCHUS.

4. TlpucoeAHEHHBIN CION BUXPEBOM Cpeabl JaHHOTO BUXPS YB-
JIEKaeT CBOMM TEUCHUEM JPYTHE BUXPH, KOTOPHIC B HEM pa3MEIICHEI.
Cwmernienne 1eHTpa Mace APYTuX BUXpEl 3aCTaBIsIeT UX ABUTAaThCS B
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NEePIEHANKYISIPHOM CMEIICHUIO HAMPAaBICHUHU — 10 JIMHEWHON CKOPO-
CTH BpalllCHUS B HOBOM IIEHTpPE Macc.

5. KosbueBoii BUXpb B Cpelie IBMKETCS MTOCTYNATENbHO BAOJb
CBOEH OCH B HaIlpaBJICHUH MTOTOKA Yepe3 IIEHTPAIbHOE OTBEPCTHE.

6. Buxpu npu B3aMMOJICHCTBUHN HE COBEPIIIAIOT PabOTHI U HE
MIPOSIBIISIIOT UHEPLIUU.

BuxpeBoe KOIbII0 HE MOXKET OCTaBaThCs HEMOABIKHBIM. OHO OY-
JIeT IBUTATHCS 110 HATIPABJIEHHIO,IIEPIICHANKYISIPHOMYIUTOCKOCTH KOJIBIIA,
B Ty CTOPOHY, B KOTOPYIO YKHJIKOCTh BBITEKAET U3 KOJIbI[A. DTO JBIKECHHUE
Oymer Tem ObIcTpee, dYeM OOJbIlIE HHTCHCHBHOCTh BUXPS U
4eM MeHbIle pasmep koubla. Kombio OyeT mepenBurathcs paBHO-
MEPHO, TIEPEHOCS 32 COOO0H BCIO KPYTSIYIOCS BOKPYT HETO YKHIIKOCTb.
KonblieBoit BuUXph MOXKHO CpaBHUTH C CaMOBBIBOPAYMBAIOIIMMCS
OyOsmkoM. OH MMeeT COOCTBEHHBIN  <«IBW)KUTEINbY B BUJIC TOPOUIATIBHO-
ro BpameHus.  [IpucoemTMHEeHHBIN CIION CHIETUISETCS CO CBOOOIHBIMU TO-
pamu. [Ipu 5TOM BUXpEBas cpenia He COMPOTUBIIICTCS CXKATUIO M CIBUTY.
CwMereHre TOpOB MPOUCXOANT TIEPIICHIUKYIIIPHO JICHCTBYIOIICH CHIIE,
T.c. pabOTa CWJIbI paBHAa HYNMO. J[pyrumu cioBamu, T€IO  JBHXKETCS B
BHUXPEBOU cpesie 03 «TpeHUs».

OTO JBWKECHUE BUXPS B MOJIC MOXKHO CPaBHUTH C TE€M, KaK MBI XO-
JIUM TI0 3eMJIC — OTTAIKMBAEM HOTOM 3EMITIO Ha3a/l, a CHJIa TPEHHUS TIOKOSI
HOTH O 3eMJIIO TOJIKAaeT Hac Breped. bimskum aHanoroM OyneT Takxke
JIBIDKEHHE KOJIECHOTO WUIM TYCEHHMYHOro TpaHcroprta. CBoel Hapy KHOM
YacThI0 CaMOBBIBOPAYMBAIOLIMICS BUXPh KaK OBl «KAaTHUTCS» 1O HapPyX-
HOMY TpyO9YaTOMYy CJIOIO CIIETICHHOTO ¢ HUM 1o (Pucynok 1.24).

>~ HapymHbiin
CnoW nonAa

77777777777 777777

G5 R TPe ki

CNOoR NoNA

Pucynoxk 1.24. Jlsusicenue mopoudanibHoeo UXpsi 8 «8sa3Kou mpyoey
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VYcnoBreM NOCTYNAaTeNbHOTO MEPEMEIEHUS SBISIETCA HaJndKe
BSI3KOCTH CpeAbl. HacToe yTBep)KACHHE O «OE30MOPHOM» JBMKECHUH
HEe 000CHOBaHO. BUXpPH-TOPHI OTTAJIKHUBAIOTCS OT OKPY)KAIOIIECH BsI3-
KoMl cpenbl. [Ipu ABUXKEHUM BUXPS UMITYJIbC coxpaHsercd. [Ipu atom
Hapy>KHBIH CJIOH Moy oTOpachIBaeTCsl Has3ald, a BHYTPEHHHUH CIOH
MoJISl BBHIOpAchIBaeTCs BHEpeA. AHAJOTHYHYIO KapTHHY MBI HMEeM
MpH TIEpexo/ie YeJoBeKa B JIOJKE ¢ Hoca Ha KopMmy. OTHOCHUTETHHO
BOJBI JIOJKA YXOIUT BIEpE, a yeloBeK — Ha3al. LleHTp macc ocraet-
csi Ha MecTe. 3JieCb BMECTO JIOAKM — IIOJIE, a BMECTO YEJOBEKa —
BUXpb. PaboTa mpu 5TOM He coBepIaeTcs.

Inekmpomaznemusm 6e3 noneii

Ha Pucynke 6.15 mpencraBieHa KapTHHA DJIEKTPOMAarHUTHOTO
W3Ty4YeHHs AUIoNs — BubpaTtopa ['epra. PUCyHKH BBITOTHEHBI cCaMUM
I'epmem. OHM B3sTHI U3 ero craTbd «CHIIBI DJIEKTPHUECKHUX KOJeOa-
HUM ¢ TOYKH 3peHus Teopun Makcsemna». [Ipu pabore BuOpaTopa ot
HETrO TEPHOAWYCSCKH OTICISIOTCS TUCKPETHBIC 3aMKHYTBIC TOPOH-
JATbHBIE BUXPH, MMOKa3aHHBIE CIUIONIHBIME CHJIOBBIMH IHUsSMH. Ka-
KABIA BUXPH MPEACTABISET OAWH MONYNEpHo Kojebanuid. ITo Ha-
TJISTHO BHJTHO W3 PUCYHKOB, Ha KOTOPBIX MPEICTABICHEI YETHIPE MO-
MEHTa BpEMEHH.

Pucynox 6.15. Obpazosanue suxpeii noas 6 subpamope I epya
(pucynxu I'. I'epya)

IlepBEIli PHCYHOK TIPEACTaBISCT HAYaJl0o HOBOTO KoJieOaHUS.
DIIEKTPUIECKUN TOK B BHOpaTOpe MPOXOIUT Yepe3 IOJIOKCHHE paB-
HOBeCHs, JOCTUTasi HanOombIIel ckopoctu. Ha BTOpoM pucyHKe m0-
Ka3aHO, YTO HApOKIAIOIINNCS HOBBIM BUXPhH pa3lyBaeTcs U pacTal-
KHBAaeT B CTOPOHBI MpenblIynuii Buxps. Ha TpeTsem pucyHke mpen-
CTaBJICH MOMEHT MaKCHUMAaJILHOTO TOKa, KOT/Ia BCE CHIIOBBIC JIMHHUH
el 3aMKHYTBI Ha pa3psIHbIN MPOMEXKyYTOK BuOparopa. Ha dersep-
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TOM PUCYHKE MBI BUIVMM 3aKJIFOUYUTENbHYIO (Da3y (OpMUPOBaHUS HO-
BOTO BUXPS IIPH YMEHBIIEHWH TOKa A0 HyJss. CHIIOBBIC JIMHUH 3aMbI-
KaloTCS MEXIy COOOU, BUXPh MPUHUMAET (pOpMY 3aMKHYTOTO TOPOH-
Ja. Yke uMes HayalbHYI0 CKOPOCTh B CPEIHEH MIIOCKOCTH, OH Ha4M-
HaeT PacXoJUThCs OT BUOpaTopa Cpasy BClel 3a MPEABLIYIIUM BUX-
peM. OTaenuBmrecs OT BUOpaTopa IoJIble TOPOUIATBHBIC «PaTHOBUX-
pu I'eplia» pacumpsroTcsa CO CBETOBOM CKOPOCThIO KaK BUXPEBbIE BO3-
MYIIIEHUs B CIUIONIHON cpefie. Ha mpakTuke pa3Mepsl ey BEIOUPAOT
TaKUMH, 9TOOBI BpeMsI PacpOCTPAHCHHSI N3MEHEHUH dJIeKTPOMAarHHUT-
HOTO TIOJIs1 B Hel ObUTO OBl CPaBHUMO C TIEPHOAOM KOJICOAHWH TOKA.
Wznyuenune OyneT MakCHUMaIbHBIM, €CIIH BHYTPH U3ITy4arolei CUCTe-
MBI 3HEpTuUs Oy/IeT 3HAYUTEIBHO MCHBIIIE, YEM BHE €€.

BOT U3 4ero COCTOST U MOYEMY «KOJIBILIYTCS DIIEKTPUUSCKHE U MAaTHUTHBIC

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

A BoT TyT https://sites.google.com/site/novyjmir2012/about-us/6-atomy, Ha
caiite «HoBblif Mup», aBTOp NPHUBOAMT K BpAIATEIbHOMY JABHKCHHIO H
anekTpuuectBO. OH, B YaCTHOCTH, MHLICT: «ii CO30aHUS INEKMPULECKO20
3aps0a He HYINCHO HUKAKUX KYJIOHOBCKUX YACMUY, HUKAKUX OJIeKMPOHOS,
no3umpoHo8 u npouux enynocmei. OHU HYJCHbL MONBKO AKAOEMUKAM, 4moObl
napume mo3eu Ham u opye opyey. Ho anexmpornvr maxu cywecmeyiom. OHu He
yacmuysl U He Kea3u-4acmuysl. DNeKMPOHbl — CHEYUATbHOU GOpMbl SUXPU-
mopvl. Amom Odenaem 1eKMPOHbI MAK Jice, KAK KYPULbUWUK — KOIbYd ObIMA.
Toper noryuaromesi om mo2o, Ymo amoM NyIbCupyem u epaujaemcsi 00HO
epemenno. Eciu amom nynvcupyem ¢ HeOOCMAamo4Hou amniumyoot, mo mopos
He NOAYYUMCsl, HOIMOMY KAmMoObl 6 INEKMPOHHLIX JAMRAX NO002Pesaron,
oceewjalom, G3pvl8alOm, U, OpPYeUMU CLOBAMU, GO30YIHCOAIOM  MPICKY
amomosy.

IIpumeuanne. 60 ner Hazax, Tecna nucan: "SI mokasan, 4yTo yHUBepcabHas
cpesia ABIAETCS Ta3000pa3HbIM TEJIOM, B KOTOPOM MOTYT PacIpOCTPAHATHCS TOIBKO
IIPOJIONEHEBIE HMITYJIBCHI, 00pa3ysl MOIEepPEMEHHO CXKaThe M pa3psDKeHHUe, TO eCTh Tak,
KaK IIPOUCXOJUT IIPH PacpOCTPaHEHUH 3BYKOBBIX BOJIH B Bo3nyxe. CiieoBaTenbHO,
pazuonepeiaTIiK He CO37aeT BOJHBI ['epra, KOTOphIe SBISIOTCS MU(OM, a CO3JaeT
3BYKOBBIC BOJIHBI B 3()Hpe, IOBEACHUE KOTOPBIX BO BCEX CMBICIAX I1OJOOHBI BOJHAM

B BO3IyXxe".

Komy npukaxute BEpHUTh, €CIIU 3BYK PACIPOCTPAHSETCS TEM ObIcTpee,
4geM OOoJIbIle TUIOTHOCTH BEIIECTBA, a CBET — HA000pOT?
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IIPUJIOKEHUE 2
Ilpeodenvnvie 603MOHCHOCIU PEAKMUEHO20 OBUICEHUA

YenoBeky, ¢ HE MaTEMAaTHYSCKHAM, a

C¢ ¢usuueckuM mnpoduIeM CO3HAHMS,
TPYAHO BCEPHE3 MPHUHSITH CYIIECTBYIO-
mee o0BICHEHHWE TIPUHITUIIA PEAKTHBHO-
ro IBWXCHUS, HAIIOMHHAIOMIEE pacckKas
Oapona MrioHXTay3eHa O TOM, Kak OH 3a
COOCTBEHHBIE BOJIOCHI BBITAIMII CeO0s
BMecTe ¢ KOHEM m3 Oonorta. OOBscCHe-
HUE TIpUHIMIA O0a3UpyeTcs Ha 3aKOHE
COXpaHCHUS HWMITyJhCca B MaTeMaTH-
_  9EeCKOH (JOpPMYITHPOBKE.
Opnako, y mo00ro (QU3NIECKOro 3aKOHa, BBIPAKEHHOTO B MaTte-
MaTH4YEeCKOM BUJIE, JOJDKEH OBITh KOHKPETHBIH ®U3NYECKUM wme-
XaHW3M HCIIOJIHCHUS, TPEATIONIAraroIui OTBET Ha BOMPOCHI JIOTHUCTH-
YECKOT0 XapaKTepa: «KT0» COXPaHSET, «U4T0» COXPAHSIET, «IAe¢ U Kak»
coxpanser? Ho camoe riaBHoe, kak MMeHHO oOecrieunBaetcs «CO-
XPAHEHMUE, xakoB ero mexanu3Mm? OTBeTa Ha 3TH BOIIPOCHI B Ha-
cTosIIee BpeMs HET, 3aKOH AeicTByeT Kak Obl «llo-lllyuremy Beme-
Huto". Emme u myTanuia KonndecTBa JBMKEHUS C UMITyJTCOM CHITHI.

Bompekn pacnpocTpaHEeHHOMY MHEHUIO, B TEXHOJIOTUSX IpUMe-
HSFOTCS HE 3aKOHBI MPUPOBI, & OCHOBOIIOJIATAIOIIHE TPHUHITUTIBI JIEH-
crBusa. Kakme ke peanbHbIC NPUHITUIBI JACHCTBUSA TOIICPKUBAIOT
MPUHIIAIT PEaKTUBHOTO JBWXEHUsA? J[BMKEHMS, B COOTBETCTBUHU C
oduLmansHON HayKOH, B IPUHIHIIE, 0€30TIOPHOTO.

Bomnpoc cnoxxHbIi, BeAb U3-3a2 OTCYTCTBUS UCCIEOBAHUN U pa3-
paboTOK 10 00IIIeH MpobiieMe AMHAMUYIECKOTO PABHOBECHS 00JIb-
IIUHCTBY MEXaHUKOB TPYJHO JaTh OOBICHEHHE, HApUMED, dIPPEKTY,
http://media.log-in.ru/rte/924£6274668b9ac860e4€930252610af. gif,
rJi€ POJib LEHTPOOCIKHOM CHIIBI KAKOE-TO BPEMSI ISl IPYKUHBI BbI-
TIOJTHSICT CHJIA YIIPYTOCTH TOM *ke npyxuHbl. [logpoOHee 31ech
https://www.youtube.com/watch?v=Jsytn] pSf8

Jleno B ToM, uTO MexaHuWKa HpIOTOHa — 3TO MEXaHHMKa MaTepHu-
AIBHBIX TOYEK, a IPY)KUHY HEJb3s1 CBECTH K MaTePUATLHON TOYKE, HU
(hM3UKO-MaTEeMaTHYECKUM, HH MHUCTHYECKUM crocooom. [Ipyxuna
BKJTFOYAET B ce€0s BCE TATh U3BECTHBIX C IPEBHOCTH 0A30BBIX MEXa-
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HU3MOB — pbIYar, BOPOT, OJIOK, BUHT, KIIMH, U €I HEYTO, MTO3BOJISIO-
mee akKyMyJTupoBaTh IBmkeHHe. OOMEH MMITYJIbCOM TPH CTOJIKHO-
BEHHUU COCPEIOTOYECHHOrO TeNa C MPYKWHOW, WM TPYKUHBI C TPY-
’KUHOM ClIeIyeT paccCMaTpHUBAaTh HE B MOHSATHUAX B3aUMOJICHCTBUA, a B
MOHATHUSX U MMPEUKATaX B3aUMOCOACUCTBUS B3auMozeicTBuil. OCHOB-
HBI€ YaCTH MAIIMHBI TMPENCTABISIFOT a0COJMIOTHO JKECTKHE, Hem3Me-
HSEMBIE TeNla, a €CIM MPUHATH BO BHUMAHHE YIPYTOCTh YacTed Ma-
IIMHBI U PacCMaTPUBaTh WX M3MEHEHUS (DOPMBI, MPOUCXOJAIINE OT
JIEHCTBYSI CHJI BO BpEMsl JIBIDKEHUS, TO MallliHA OKAXETCS MMEIOIIEeH
HE O/IHY, a 3HAYMTEIIbHOE YHCIIO cTerieHel cBoOoasl. [loaTomy B Tex-
HUYECKOW MEXaHHKE MPYXHHA, MPUMEHEHHAS B KOHCTPYKIUH, CUUTA-
etcs "nedekToM cucteMsl". MexaHHUKH €10 IpeHedperaroT, 60sTCs.

Bcem u3BecTHO, 4TO cTpenb0e U3 MyIIKH WM BUHTOBKH COOTBET-
CTBYET SBJCHHE OTKaTa WM oTAauu. Ho, mpu BHUMATEILHOM Ha-
OJIFOJIEHUH 33 3TUMU SIBICHUSAMH, U B CaMyl0 CBETJIYIO TOJIOBY, HE
MPUXOJIUT MBICITh HUCIIONIB30BATh SBICHHE OTKATa JJIs B3NETA IMTyIIKA
X0Ts1 OBl K obOmakaMm. [lormpoOyiiTe MCHONIB30BaTh CTPENBOY M3 aBTO-
Mara JUIsl IepeBKEHUS Ha KOHbKaX IO JbAY, MOMy4dusIoch? A BeIb
MEXJIy MacCOW MyJIM WM CHapsAa, MACCOW CropaeMoro mopoxa, CKo-
pPOCTHIO MX BHIOpOCA M3 CTBOJIA MOKHO OOHAPYKUTH HETUIOXYIO KOp-
PeTSIUI0 TI0 BEIMYMHE C aHAJIOTHMYHBIMHU TapaMeTpaMu 3alpaBiicH-
HOW pakeTsl (001as Macca, CKOPOCTh UCTEUCHUSI U Macca CropaeMoro
TOTTMBA 3a BpeMs, paBHOE BpeMeHH BhIcTpena). KoHedHo, ecTh pas-
HUIIA, UCTCUCHUE CTPYU U3 F03 PaKEThl MIPOUCXOIUT HEIIPEPHIBHO, HO
pakera He MMeEeT TBEPIOM WIM a’poAMHAMHUYECKO omnopel. Pakera
TP CTapTe UMEET OOJBIIYI0 MacCy, Ops/IKa ThICSYM TOHH. W manee,
0e3 a’poIMHAMHYECKOI TOATIOPKH, paKkeTa IBIKETCS C HapacTaHUEM
CKOPOCTH, TIOJIarasiCh Ha 3aKOH COXPAHEHUS HMIIYJIbCa, KOTOPOMY
HYKHO €€ HE TOJBKO TOJKATh, HO €IIE U «IIOAMUPATHY.

OOBIYHBIIT BUHTOMOTOPHBIN caMoOJIET, Omarogaps a’poJaHMHAMEYC-
ckomy addexTy KoMIieHCHpyeT Bec. Pabora mpomneiiepa obecreuu-
BaeT pasz0er Ha B3NETHOM mosioce 0 HAOOpa CKOPOCTH, HEOOXOAUMO
JUTSL TIOSIBJICHHUS adpOAMHAMUYECKOTo 3¢ ¢eKTa, JOCTaTOYHOTO IS
B3n€ra camonéra. K aspoauHammyeckoMy 3QeKTy Mbl emé BepHEM-
cs. Ho, ynpoménno, nponesuiep, 3arpedaeT BO3ayX, OTTaJIKUBAET €ro
Ha3aJ, ¥, TEM CaMBIM, OTTAJIKHUBAETCS OT CIUIOIIHOM Cpeibl BO3yXa,
TAHET ce0s ¥ Bech caMoi€T Brepén. CoOCTBEHHO HUYETO TAMHCTBEH-
HOT0, TaK, B PUHIIMIIG, MbI U CAaMH IIJIABAaCM B BOJIC Y XOJHM T10
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3emiie. [IpaBaa, oOpaTuM BHUMaHUE, MPY IJIABAHUH HAC YICPKUBACT
Ha TIOBEPXHOCTH BOZBI HE TOJIKO BBITAIKHMBAIOLIAs CUIIA, a eI He-
kil 2(PeKT, CBSI3aHHBIA C HAIIMM OBIKEHHWEM Brepén. bomnee Ha-
TJISITHBIA TIpUMEp, BOAHBIE JBDKA, 00 3ToM manee. Ho, kak OBl TO HU
OBLIO, €clM HET BO3MOKHOCTH OTTOJIKHYTBCS OT YEro-Tudo MacCHB-
HOTO W yIPYTOro, 0OCOOCHHO TaK WJIM WHAYe CBSI3aHHOTO C 3eMJIEH, TO
CABUHYTBCS C MECTa HEBO3MOKHO.

[IpuHIHAIT pEeaKTUBHOTO IBMKEHHS CBSI3BIBAIOT YHCTO C 3aKOHOM
COXpaHeHHs1 uMIynbca. To ecTh, SKOOBI, KOTJa B IYCTOTY W3 TeJsa
¢ maccoit M, mpowmsBoamTcs BBIOpoc BemiecTBa ¢ maccod AM co
CKOPOCTBIO V, TO 3TO IOPOXIACT UMITYyJIbe paBHBIM AM*v, a Temno
NOJy4aeT paBHBIA Mo BenuuuHe umnyinbe (M — AM)*AV, npuuém
HalpaBJICHHBI B OOpaTHYIO OT 3TOT0 BhIOpoca cTopony. U, sSK0OBI,
Oyarozapsi 3TOMy CKOpPOCTh PakeThl BO3pacTaeT Ha BenmuumHy AV, B
OTCYTCTBHE TpaBuTauuu. Bpone mpocto, HO M*v — He mMmyJbc, a
KOJINYECTBO JABWKEHHS, B HEM HEKOMY AEWCTBOBAThb, TOJBKO CHIIA
co371aéT N3MEHEHHE IBIKCHUSI, €CIIN €€ NeHCTBHUE JIINTEIBHO. To eCTh
numyT — m*AvV = F*At, a npaBmisHo, Ha060poT — F*At = m*Av.

[TomyunTes W3MEHEHWE KOJMYECTBA [IBIKEHHS Tella MOXHO
TOJIBKO B CIIy4ae MPOJOJDKUTENBHOTO JEWCTBUS HA HETO CHIIBIL.
Cuna mepBUYHA, HO I OHAa HE MOXET JeHCTBOBATh B OJWHOYKY.

[IpyxwHa — 00BEKT, ABISAIOMINNACS CHHOHUMOM CHUJIBI, 3TO HAM
JeMoHcTpupyeT. [locMoTpHuTe HA PUCYHOK.

o~ [IpyxuHa HE MOXET OBITh C)KaTa OJHOW
——} Tonbko cunoil F1, mpousBomuMoil mnaibleM,
j nbo 3Ta cuna OyneT paBHa HYJIIO J0 TEX IOp,

= MOKa BTOPOW KOHEIl MPYXHHBI HE CTaHET OIH-
< =I*  paTbcs Ha Kakoe-TMOO HENOJABMKHOE (WU JJOC-
TaTOYHO MAacCHBHOE) Tello. M ToiapKo Korma sTa
Olopa TOSIBUTCS, M BTOPOH KOHEI[ NPY>KUHBI

ynpércs B He€, To, moj Bo3aecTeueM cuibl  fl
— mocnanauka cuiiel F1, BO3HHKHET cuia Tpo-
tuBogekcteus F2, u ee mocinannuk f2, xorto-
éz pBIiA, TPOWAS Yepe3 MPYKUHY, OKaXKET MPOTH-
/\ e BoJeicTBue nerctryromeit cune Fl1, uyto u npu-
S *| BCIET K BO3HMKHOBEHHIO B NPYXKUHE CHKATHA, €e

i yIpyTroii aeopMariuu.
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Jedopmarus MOKeT BO3HUKHYTH JIUIIL MPHU JEHCTBUYM Ha TEJO
JBYX BHEIIHUX CHJI. ['€OMETpUYECKH CHUIIBI MOKHO MPOCYMMUPOBATH,
MIPUBECTH K PABHOJEHCTBYIOIIEH, HO BEIIECTBEHHOE TEIO HE MOXKET
B3aUMOJICUCTBOBATH C TOJBKO OJHON CUIION.

Mkl 3HaeM, 4TO BCErO OJUH YENOBEK, OMUPAsICh C OJHOM CTO-
pOHBI HOTaMM Ha 3€MJII0, & C APYroll CTOPOHBI — IIECTOM, KOTOPBIH
JIEPXKUT B pyKaX, B HArPYKEHHYIO 0apxy, MEIJICHHO, HO OTOJIBUTacT
e€ oT mpuyasia. A BOT TaHKEpP, U3 KOTOPOTO CaMOTEKOM He(Th HIET B
XpaHWIHIIE, TEHISHIMM yXOoJaa OT mpuyana He oOHapyxkuBaeT. C
Y4ETOM U3JI0KEHHOTO MPUXOAUTCS KOHCTATUPOBATh, UTO TAKOW BapHh-
aHT Pa3BUTHSA COOBITHIA, PH KOTOPOM CTPYS T'a30B OKa3bIBACT CHIIO-
BOE JaBJICHWE Ha PakKeTy, a cama OOpaTHOTO CHJIOBOTO BO3JEHCTBHSA
HE WCTIBITHIBAET, MPEJICTABISETCS HepealbHbIM. Ho 4TOOBI pa3BuTHE
COOBITHH NIIO TIO CIICHAPHIO, IPE/ICTABIICHHOMY Ha PUCYHKE, T'a30Bas
CTpysl OJDKHA OBITh YIPYro¥ U cama Ha YTO-TO MAacCHBHOE OMHPAaTh-
Csl. Hayka 00 3ToM yManyuBaeT, HaBEpHOE, IOTOMY, YTO MOJYaHUE —30JI0TO.

B 50-x romax mporuioro Beka COBETCKHI YUEHBIM PUBKHHI, TIPO-
CTpENrBasi CTPYIO BOJBI MyJiel JOKa3ad, YTO BOJAA B 3TUX YCIOBHUSIX
JIEMOHCTPHUPYET cBoicTBa TBEpHOro Tenma. CTpys pasieTaeTcsl yIiio-
BaThHIMH OCKOJIKaMH, KOTOpbIE IIpaB/ia O4eHb OBICTPO MPeoOpaszyroTcs
B oOTekaeMbie Karu. [lomararo, mpu BEICOKHX CKOPOCTSX, OT CKOPO-
CTH 3BYKa W BBIIIE, U CTPYS ra3a Kak Obl IpEKTUPYET, 0OpeTaeT CBOM-
cTBa TBEPAOTO TeNa, a, 10 MPUHINITY OTHOCUTENBHOCTH, U BO3AYX, B
KOTOPBIN BPE3aeTCsl CTPYsl, TOXKE MPEACTABISACTCS (3TO BaXKHO) TBEP-
IBIM OCHOBaHHEM (TMOMOCTOM). ECiu BBl NUIETHUTECh C BBICOTHI
TPEXMETPOBOTO TPaMIUIMHA O BOJY, TO yOEAWTECh, YTO KHIKOE H
TBEpAOE — TIOHATUS OTHOCHTENBHBIC, KHIKAas BOJIAa MOXET OBITh
BecbMa TBEpAOU. [lanee ocmoTpute emé pa3, MpUBEAEHHBIN BBIIIE
PUCYHOK C TPYKHHOM, Ha KOTOPYIO JTABUT TAaJell, TaM eCTh BCE s
MMOHUMaHUS SPEKTUBHOTO MPHUHIIAIIA PEaKTHBHOTO ABIDKEHUSI.

OO0pa3Ho roBOps, TpU OOJBIIONH CKOPOCTH HCTEUYCHUS Ta30B WX
CTPYIO MOXKHO YIOJOOHMTh METaNIMYECKOMY TPYTY, TEICCKOMHYECKU
BBIPACTAIOMIEMY M3 METAJTMYECKOTO TbeaecTana (Bo3ayxa), TOTHU-
MaIOIeMy pakeTy BBepX KaK MOJHUMAETCS K MEPeKIaJANHE TPHITyH
Ha mecre. J[anee, oTOPOCHB IeCT, OH JISTUT YXKe TI0 HHEPIIHUHU 10 Oa-
JIUCTUYECKON TPAEKTOPHUH.

N3BecTHO, 9TO peakTHUBHAs CTPYys M3 COIJIAa PEaKTHBHOTO Camo-
JIETHOTO JBUTATENsl WM PaKeThl WMeeT y3ibl sipkocTH. [Ipu pabote
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JIBUTATENS Ha opcake 3a PEaKTHBHBIM COIJIOM BO3HUKACT BHUIUMAS
CTpYS pacKaJIEHHBIX Ta30B, MMCHOIIAs XapaKTEPHYIO «IOJOCATYHO»
CTPYKTYpY, TaK HasbiBaeMble nucku Maxa. [Tocmorpute Ha QoTorpa-
¢uro paboTel TypOopeakTuBHOTO nBuratens Pratt & Whitney J58
Ha (opcake, B pEaKTUBHOM CTPye OTUETIIMBO BUIHEI TUCKU Maxa.

Y I0BIETBOPUTENBHOTO OOBSICHEHUSI 3TOMY SIBJICHHIO HeT. Ho MbI
BIIPaBE MHTEPIPETUPOBATH ATO SBICHUE KaK MPOSBICHUE YIPYTrOCTH
SPEKTHPOBABIICH PEaKTUBHON CTPYU Ta30B, U MyYHOCTH IUIOTHOCTH
3JIECh - ATO KaK Obl BUTKH CIKATOW MPYKHHBI, TIOJYYUBIIEH MPOYHYIO
OIOpy Ha BO3IyX, NMPHU YJAPHOM BO3JIEHCTBUH CTpyu Ha Hero. Iloay-
YUmMb UMRYIABLC CUIBL, OOCHIAMOYUHBLI 0714 UBMEHEHUS O8UIICEHUS,
MOIHCHO MONBKO 6 B0S1ee-MeHee 3aMKHYMOIL cucmeme.

BoT mouemMy HeT BBICOKOTOPHBIX CTAPTOB, WM CTAPTOB C BHICOKO
JETSIIUX CAMOJIETOB, HET U PEAKTUBHBIX CaMOJETOB, JICTAIONINX BbI-
nre 30 kM. HukTo He Xxo4er TepsTh ONopy, B pa3MeH Ha yMEHbBIIICHHE
COIIPOTHBIICHHS BO3ayxa. Hao0opoT, cTapThl MBITAIOTCS pacronarath
OJIKe K SKBATOpUAIBHON 30HE, M HE M3-32 MU(DUUYCCKOW IEHTPO-
OC)KHOUM CHJIBI, a2 MOTOMY 4YTO Ha DKBaTope TIiIyOuHa aTtMocdepsl
Ooublie, 4YeM B HAIIUX [IHPOTAaX.

A MOXeT Ju pakera HaOUpaTh CKOPOCTh B O€3BO3IYIITHOM IIPO-
CTPaHCTBE, TJIe CTPye T'a30B HE HA YTO OMHUpaThcs? YBEpEH, HET. A
KaKOBBI (DAKTHI — IEMOHCTPUPYIOT ClIeayromue (GoTo.
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E EVERYTHING BUT SRACE!

AHanu3 TPaeKTOPW ABIDKEHUS BCEX BBINMYIICHHBIX, SKOOBI B
«KOCMOC», PakeT IOKa3bIBACT, YTO PAKETHI MOCJE HEAOITOro mojéTra
BEPTUKAJILHO BBEPX, PAa3BOPAUMBAIOTCA M MPOJOJDKAIOT MOJET TOUHO
TaK e, KaK CaMOIJIETHI, MapaJIeIbHO 3eMiie, a He BEPTHKAIBHO B
KOCMOC, KaKk HaM roBopsT. [loxosxe, pakeTsl B KOCMOC He JIETafOT.

Xoporas TUNIOTe3a BCEr/la BBIXOIUT 3a MPE/Ebl (PaKTOB, MOCITY-
JKUBILIHUX OCHOBOM uis € mocTpoeHus. M Hama rumoTesa Ha 3TO CHO-
coOHa.

B xakoif MOMEHT BO3HHKAET OTAada IMpH BBICTpeIe u3 pyxnbsa? [1o-
CJIeTHUE UCCIIEOBAaHMUS MMOKA3bIBAIOT, YTO YXKe TIOCIIE BhUIETA IyJIN U3
ctBona. To ecTh, TyT «TBEPAAS CTPYSI HOPOXOBBIX FA30B — ATO UYTO-TO
BpoOJie OUIIBSIPIHOIO KHsI, KOTOPBIH OOJIBIION CHIION OBET B IMyIIIO, OT-
npaBysis e€ B 1enb. He Oynb cTpyst «TBEPI0i», OHA HE MOTIIa OBI TOJI-
KaTh TBEpAOE Teno. IIoHATHO, KUK-CTPysl OMUpPAETCs HAa KOHELl CTBO-
J1a, ¥ 3TO TPOSBISIETCS B (hopMe OTAauu. A 3BYK OT BEICTpesia o0pasy-
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€TCSl B PE3YyJbTATE «TPEIIMHBD» B OTHOCUTEIHLHO TBEPAOM BO3AYXE,
3aTATUBAHUE STOW TPEIIMHBI, aHAIOT B3phIBa BaKyyMHOW OOMOBI, IMO-
pPOXKIaeT ynapHylo BOJIHY.

He Bce 3Hator, uTo pacdyéTHBIC METOABI Ha 0a3e MareMaTHde-
CKHX MOJelel a’poJMHAMUKH HE HaXOASAT MPUYMUH IS MONETa HE
TOJBKO y MAMCKOTO XyKa, HO JUISI OOBIYHOTO caMonétra. DopMyIisl,
trmna Gopmyrsl JKykoBckoro, ¢ TpyaoM «BeITsTHBaOT» 10% HE0oOx0-
quMoi onbEMHON cuiibl. [IOHATHO, OHM K€ HE YYMTHIBAIOT, YTO pa-
30THABIIMICS Ha B3JETHOM MoONOce 10 OONBLION CKOPOCTH CaMoIET,
Jlanbllie MEePUOUYECKH YJIapsaeTcsl O «TBEPIbIA, HO yHPYTuMid» BO3-
IyX, ¥ TIOJICKOKaMHU (TPhDKKaMHU) — KakK IO JISCTHUIIE — 3a0upaeTcs Ha
BBICOTY MAarucCTpPalbHOTO Kypca. Bor HouHas dotorpadus Tpaekro-
pHYH B3JICTAIOIIETO CaMOoJIETa, Cie OOPTOBBIX OTHEH.

CxeMaTu4ecKu TpaeKTOpus B3JIETa caMoI€Ta, yCTAaHOBKH €T0 Ha
KypC Y CIIEJOBaHKE TI0 KypCy MOXKET OBITh MPEACTABIICHA CIETYTO-

UM 00pasom.
TLooxéT

~—— |  ~_

Baaér

TakoB MEXaHU3M CO3JaHUs CaMOJIETOM, OJJHOBPEMEHHO — TSTH
Y NOJBEMHOM CHJIBI IIPH TIOJIETE B KoyieOaTeIbHOM pekume. MTak,
OCHOBHOM CTHJIb MaruCTPaJIbHOTO JBMXEHHS HAILETO CaMOJIETa —
OarTep¢uisii, TOIYOK — CKOJIbKEHHE 10 MHepuuu. KpacHbIMH nu-

82



Ilonos b.M. Texnonoaus u mema@uzuka 2pasumauyiys

HUSMU BBIICTICHBI 30HBI OTTAJIKMBAaHHUS CaMoJéTa OT Bo3ayxa. Ha
0OJIBIIION BBICOTE JIJISl MTACCAKUPOB ATH MPBDKKUA HE3aMETHEI, PO He-
YAauyHBIA TPBDKOK TOBOPSAT KakK O MPOBaJie B HEKYIO BO3AYIIHYIO SIMY.

SlcHO, 9TO caMOJIET — 3TO HE AUPWIKAOIB, U TIPH OOJBITION CKOPO-
CTH OH KaK OBl CKOJB3UT IO IMOBEPXHOCTH «TBEPAOTO M YIPYroro
BO3/yXa», KaK YeJIOBEK CKOJIb3HT IO MOBEPXHOCTH BOJBI HA BOJHBIX
mepKax. CoBETyIO MOHAOMIONATh 33 TEM, KaK CIOPTCMEHBI  KaTaroTcA
Ha BOJTHBIX JIbDKAaX, TaM HE BCE Tak
JUHEHHO U MPOCTO.

Bo3MO0XHO, KpBUIbS W XBOCTO-
BOE OIEPEHHE Y COBPEMEHHOIO ca-
MOJIETa CITy>KaT B OOJbIIEH CTEHICHH
JUTSL YIIpaBJIEHUS TaKUMH XapakTe-
PUCTHKaMH IBW)KEHUS JIETATEILHOTO
amnmapara Kak KpeH, TaHTaX, phICKa-
HUeE.

He cnyuaiiHo ckopocTh camoié-
Ta BEJIMYMHA WHTEPECHAs, W pa3Hasi,
CXOZy HE BCEM MOHATHAs, U OHA HE
OJlHa, a TPH CIETYyIOIHE:

— ucTtuHHas Bo3aymHas ckopocTh (TAS), neWicTBUTENbHAS CKO-
pocTh, ¢ KOTOpoi JIA IBIKETCS OTHOCHUTEIHHO OKPYIKAIOIIETO BO3-
nyxa 3a CY€T CHIIBI TATH JIBUTaTelsl. BekTop ckopocTtu B 00mIeM ciy-
yae HE COBMaJaeT ¢ npomoisHoil ockio JIA. Ha ero orkioHeHue
BIIUSIIOT YTOJ aTak! U cKoibycenue JIA;

— ckopocTh 1o pubopy (IAS), ckopocTs, KOTOPYIO ITOKa3bIBACT
IpUOOP, U3MEPSIOIINI BO3AYIIHYIO CKOpocTh. Ha m060# BEICOTE 3Ta
BEJIMYMHA OJTHO3HAYHO XapaKTEPHU3yeT HECYIIHE CBOMCTBA IIaHEpa B
JaHHBIA MOMEHT. 3JHaueHHEe NMPUOOPHON CKOPOCTU HCIOIB3YETCs MpH
MUI0THPOBaHUH JIA;

— ckopoctb myteBas (GS), ckopocTs JIA OTHOCHTENBHO 3EMIIH.
3aBUCUT OT BO3AYIIHON CKOPOCTH, CKOPOCTH W HAmNpaBIICHUS BETpa.
3HaueHNe PacCUMTHIBAETCS WM M3MEPSETCS MPU MOMOIIHM TEXHUYe-
CKHX CPEICTB caMOJETOBOXIeHMs. Vcmonp3yercs mpu peuieHnn Ha-
BHUTAIIOHHBIX 3a/1a4.

Janee cnenyer moydeHue K INPHIOKEHUIO, NMOYYEHMH MHOIO B
«Hauanax» HproTOHA, IOCIIEyEM €T0 IPUMEDY.

A-xpen, B-ranwraw, B-prickanme
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IHoy4enne

Kak cxazaHo BIle, TPUHIUI PEAKTUBHOTO JABIDKEHUS, HAUMHAS C
I1oaKOBCKOrO, CBA3BIBAIOT C 3aKOHOM COXpaHEHHs ummyibca. Ho,
yuTast Omychl L[MOTKOBCKOTO, MOHMMAEIIb, OH HE 3HAJ, YTO OJTOT
3aKOH MPUMEHUM TOJBKO K 3aMKHYTBIM CHUCTeMaM, U 9To m*AV — 310
MACCUBHBIA (HE JACWCTBYIOIIMI) HMITyJbC Tela, a aKTHBHOCTHIO,
CIOCOOHOCTBIO K JEHCTBUIO, 00JIaIaeT TOJIBKO UMIYNbC crilbl — F*At.
Wnen I1{MOJKOBCKOTO TMOABEPTATNCH OOCYKICHUIO Ha CTpaHHUIaX
TEXHUYECKOW TeUaTH,; OHU KPUTHUKOBAIUCH MPOGECCHOHAIAMHU, WHO-
raa OCyKJajJucCh, HapUMEpP, CO CTOPOHBI HEMEIKOTro mHxeHepa Jla-
nemana. Crates JlagemaHa, B KOTOpOH OH, MEXAY MPOYNUM, CIETa
psAn 3aMedaHuii U 1o moBoxy pabdotel [lmonkoBckoro «lMccnemnoBanue
MHUPOBBIX MIPOCTPAHCTB PEakTHBHBIMU Ipubopamu», K., 1926, BbI3Ba-
na Bo3paxkeHne L[HOTKOBCKOTO, KOTOpoe W OBUIO OIyOJMKOBAHO UM
CcOBMecCTHO ¢ paboroii «Kocmuaeckas pakera. ONbITHAS TOATOTOBKaY,
K., 1927. BoT Kak npencTaBuil CBOM MEPEKUBAHUS MO0 MOBOAY KPUTH-
yeckux 3ameuaHuit Konctantun DpyapaoBuy; «Kmo coenacumcs c
HeUu38eCMHbLM 4el08eKOM, Hanaoaruwjum Ha oOWenpusHaHHvle agmo-
pumemuvl. Mvl ciyuaem He mo, umo muxo u 3a0aeieHo, d Mo, Ymo
epemum 3a epanuyeu. Kpumuxosams dice u pazoupams epemsuee 8
neyamu Ml He 8 cunax. [[nsa 5mo2o HyH#CHO ObimMb 2eHUAbHbIM, d Mbl
ar00u 3aypaownvie. M umo epemum! I pemum asmopumem, KOMopomy
N03601A10M OWUOAMBCSL U 8PAMb, 2PEMUM BCAKULL, UMEIOWULL CB3U 8
cuny poocmea, Kanumana, Haciedcmeennozo mozywecmsa. CKOIbKO
HEeBO3MOJICHOU Yenyxu Neyamanocs U ceudac neyamaemcs 8 HypHa-
aax. Omo omyacmu Xopowio: 104Cb naoaem cama cooou u He ciedy-
em npensmcmeosamsv pacnpocmparenuro uoeti. Ho nexopowo, umo
npago 2010ca UMerom MOIbKO CUNbHbIe UIU YCMAHOBUSUUECS A8MO-
pumemul U OUNIOMUPOBAHHbIE Vienble. OCMANbHbIX OHU Jice 0asam,
xak kacmay. [Ipocto «nau SpocnaBHB), OSTHBIN aTbT!

HoBpIif B3MISIT HA CYIIHOCTh W BO3MOKHOCTH PEAKTHBHOTO JIBH-
JKEHUs ObIT pa3MenIéH MHON Ha HECKOJNBKHX WHTEpHET-pecypcax, Oj-
HAaKO MHOTHE YUTATeNld HE CMOIJIM MPUHATH MO0 KOHIENuioo. Mup
WU3MEHUWIICA CUJIBHO, a "MPUINYHbIC JIOJU" OCTAIUCh TEMU KE B CAMOM
TUIOXOM CMBICTIE, TIO-TIPEKHEMY HE TyMaroT Jajbllle MOJI0KEHHOTO, HO
MpH 3TOM CTaBAT cebe 3TO B 3achyry. [lombITaloch MPUBECTH HX K
UCTHHE C TIOMOIILI0 MIKOJIBHOTO yueOHuKka usuku Jlanmcoepra.
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§ 154, Peaxuus apumyulefics MHIKOCTH H € HCNOABIDBANMeE.
[Moaosns Ha CTOM COTHYTYIO MO NPAMBM YoM CTERAAHHYID
rpy0Ry, CORAMHEHHYID PEINHOBOR TpyOKoRl © BOAONPOBOIOM
{puec. 318). INpu nerevennw pomw TPYGKY Oyier ot0packBaTh

P

o
Puc. 318. Tpwr orxpupannmn kpans Puc. 319, Tlpn Rasesenns Hanpew=
HIOTHYTaR \'p:.'ﬁl-'l HAYHHRCT JPp- ACHEE TCYCHUSE BOOW HA Tﬂ‘j‘ﬁ"h}'
FATRCH 10 HAMPABIEHIID CTPETKI ACACTRYCT CHT3 PCaKIienr CTPYH
sozn F

6 HanpaBaenHe crpedrd. JLnA ofBACHEHHA 5TOrO OnbiTa pac-
CMOTPHM CHJTH, ASNCTRYIOWME CO CTOPONHB NPOTEKAKMUER KHJl-
KOCTH Ha K3OTHYTYH0 TPY6KY. [TyCTh sMuAKOCTH BXOAHT B TPYOKY
€0 CKOpOCThio € (prc. 319) 4 BLIXOIAMT #3 TPYOKH CO CKOPOCTHIO
@y Jlonyerum jaA npocrorkl pacyera, yro TpyGka Mmeer
MOBCIOAY OAHO W TO ME CEUCHME.
B raxom caywae ceopoctH T, M Tj
M0 MOAYJI0 pabHbl, HO HANPABJIEHHA
HX pasauunnt. CaefosarebHo, CKo-
pocTh moayyaer npupaumenve A=
= Qy—0;. JT0 O3nAYALT, 4TO NpH

TEYCHUN N0 HIOTHVTOR TPYOKe Mia-
KOCTh MCIBTMBAET YCKOPEUIE, CPEls

HEE 3HaYEHHME KOTOpPOrO Hanpasdeno
BioAL Bextopa Av. YcKopeuue co-
OGILACTeR HUAKOCTH CHAAMK, ¢ KOTO=
PHIMH CTEHKEW TPYOKH JAeficTRYIOT Ha
Pic. 320, Bexepwo spaug-  NHAKOCTS. I"-!c I'Pi‘.TH.’M}'IS!IKDﬂ!}'HEH}
¢TcA B cTOPONY, obpamyi TOHA HA TPYOKY €O CTODOHAL HNj=
HAMPABACHWI  BhTekawnn  KOCTH AefcTBYET CHAA NpOTHBOAENH-
LTpyH crBuA F, wanpaBnenwan npoTHBONO-
fowuo Bekropy AD. 3TV CHAY MM
Oyaem HasblBaTh CHAOH peakuuw cTpyM MuakocTH. B onmcan-
HOM OMBITE MPYOKa OMKAOHAEICA & CMOPOMY CHADH  PEaKyi
cmpyn.

INogsepraem OGecnpucTpacTHOMY aHalIM3y cka3aHHoe JlanncOep-
rOM, 94TOOBI Pa300JIaunTh €ro TaM, I7ie OH BBOAWT YHUTATENs B 3a0iy-
JKIAEeHUe, TIOJMEHSS 10Ka3aTelbCcTBO BHYIIEHHEM. Bo-mepBbIX, ¢ on-
HOW CTOPOHBI OH IPaBUJIBHO TOKAa3bIBA€T, YTO BBITEKAIOIIASl CTPYS
co3naér cunoBoil 3ddekr Torma, Korga ymnmpaercs (ommpaertcs) Ha
HPENATCTBHE — U3TUO B TpyOKe, HO, C APYTrOif CTOPOHBI, KaMy(uIupyeT
3TO OOCTOATENBCTBO MYCTBIMU PasTOBOPAMHU O CKOPOCTSX M yCKOpe-
HUH, TOAMEHAET NPUINHY cliecTBHeM. Bo-BTopeix, Ha puc.319 mpa-
BUJILHO TIOKa3aHO HAIpaBJIEHUE JIEHCTBHS CHIIBI, a Ha pruc.318 — moa-
JIOT, CTpEJIKa YKa3bIBaeT HaIllpaBJICHNE IBW)KCHUS TPYOKH OTIHUYHOE
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OT HAIPABJICHUS JCHCTBYIOIICH CHIIBI, OT TOTO HAIPABICHHS, KOTOPOE
rmokazano Ha puc.319, To ecTh MOKa3aHO HaNpaBJICHHUE, OPUCHTUPO-
BaHHOE Ha (OPMHUPOBAHHE JIOKHOTO TPEJCTABICHUS O PEAKTHBHOM
IBWKeHUH. Ecnu OBl B pealbHOCTH MPOUCXOJWIO TaK, KaK MOKa3aHo
Ha puc.318, To HA O/IMH MOKAPHUK HE MOT OBl yAEpKaTh MUIAHT B Py-
Kax, a jgepxkar. JIns mposiBICHUST NEHCTBHS CHIIBI, cllabo 3PEKTHPO-
BaHHOW CTpye, Hy)K€H yHop, XOoTs Obl B ¢opme uzruba. OgHako 49u-
TaeM jajiee.

Ha puc. 331 nokasana mexawuuecKast MOfie/b, HWMIOCTPH-
pylowas npuHmHn JfefictBus  pakersl. [lpykumua, cranyTas
HHTKOM, BJIOXeHa B pamky. [Ipy>Xuna urpaet posib mopoXosore
sapsiga. [lepexokeM HMTKYy; 3TO COOTBETCTBYeT CrOPAHHIO

7

el 1T L LLL 123

Pre, 330. Yerpoiietso mo- Prc. 331, IlpyxuuHaa wozeds pas
POXOBOH pakeThb KETh

nopoxa. Ilpyxuua, pacnpamassach, OKa)eT AaBJeHHe HA pam-
Ky («peaknis nopoxOBbiX rasop») H BLIIETHT H3 PaMKH NOAOOHO
TOMY, KaK BBIJIETAlOT OPOXOBbie ra3bl H3 OTBEPCTHA pAKeThI.
Pamka e, urpaiomas poib Kopfiyca pakerbi, HOMYYHT CKO-
pocThb B NPOTHBONOJOMKHOM Hanpas/IeHHH,

Panyer, uro JlanacOepr TonkyeT paboTy peaKTUBHOTO JIBUTATEIS
C TIOMOINBIO MPYXHUHBI. [Ipu4éM MpyXWHBI, HI Ha YTO HE OMHpAro-
uielcst ¢ Apyroro koHina. Bo3aMokHO, eciid cienaTh paMKy U3 MEeHO-
IJIACTA, a MPY>KUHY U3 TSHKENON CTaIbHON MPOBOJIOKH, TO paMKa, II0-
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CJie MEepeKUTaHNusg HUTKU U CJIETKa CABMHETCS C MECTa, TaK Kak Ipy-
KHUHA, pacIpAMIIIACH, IOYTH cpa3y MOTepseT KOHTAKT C PaMKOH, IIpo-
CTO YJIETUT BIIPaBO 3aJ0JI0 JI0 TOrO, KOIJa OHa OyJeT IOJIHOCTBHIO
pazxara. Bpems cuinoBoro KOHTaKTa NPYXXHHBI C PAMKOH B OTCYTCT-
BHE OMOPEI cripaBa, At~ 0, a ciaenoBaTeNbHO, K HYJIIO YCTPEMUTCS U
nmmirynibe F ¥ At, momydeHHBI pamkoil. TOYHBIA CMBICT TakKOTO
JATUHCKOTO cjioBa Kak "impulsus", BIOJHE mepenacTcsi CIOBOM M3
"Hauan .." HeroToHa — "HaTUCK", BKIIOYAIOIIEM B ceOs KakK MOHSITUE
O HaNpPsDKEHHOCTH, TaK U O MPOJODKUTEIBHOCTH J1EHCTBUSL.
[TocmoTpute Ha creayromuii pucyHok u3 yueonuka P. B. Ioms.

|
L

Pwe. 97. K aakony coxpanenun
MY ALC, llmum-h. VCHOPAET (BOe
AmCKeHHe N0 Teacwke W coolulaer
NP STOM TICKEE HMIYARE M-
THBOMNOAOMHOTD HANPARICHHI,

KoHneuHo, korja Tenexka OmupaeTcsi Ha 3eMITI0, YEIOBEK MOXKET
YHEepeThCsl B TENEKKY U OOMEHSATHCS ¢ HE MOMEHTOM HMITYJbCa, a
€CIIM y TEIICKKH OMOPHl Ha 3eMJII0 HeT? B mpaBodl yacTu puCyHKa
n300paxE€HbI YesloBeK (B ckadaHape, uOO OH 3a mpeaeaamu aTMoche-
PBI) ¥ TEJIEKKa HA KOTOPOH OH PAaCIONOXKEH, IIyCTh OHU HAXOJSATCS B
COCTOSIHMHM CBOOOJHOTO TajieHWs. Toraa, mpu MajeWlieil MOIbITKES
YEIIOBEKA IMOIIEBEIUTHCS, TEIEKKA YIHAET HaBCeria U310 ero HOT, ’
MPAKTHYECKH 3HAYMMBIIi OOMEH MOMEHTOM MMITYJIbCa HE COCTOHUTCH.

Hanee mmér BooOme obpasem crmoBobOmymus. Ct€0, 3amaromuii
BEKTOP BOCIIPHSITHS MH()OPMAIIMU B HAIPABICHUM «3aBEIICHUS 33 KO-
pary». TyT u HeBenoMas eAWHHIIA BPEMEHHU, M HEBEJAOMO IOYEMY,
KOMY W 4eM o0s3aHa («IOJDKHA») pakeTa, M IMPOYHEe CPEICTBA IS
MMOJIMEHBI JI0Ka3aTeIhCTBA BHYIIIEHHEM.
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Hafimes cuny peakimy BMTeKmoied ©Tpyw ra3a, T. e
CHAY TAIM peakTbhoro apmrateas. [lyern crpya rasa yHooHT
H3 pakeTh 33 EJHHHLY Bpemenst maccy, pasuyio p. [locropanus
5TH MaCCa MMEDE TY We CHOPOCTEL T, HTO H paxkeTd, H ofilnanana
uMnyabcos [, Ecan cHopocTh raza B CTPVE OTHOCHTEALHD
Jeman paeHa P, TO rad, eLfpoleHHLA B3 PakeTh B eaHIH-
uy EBpeseny, OOMALAET HMOVABRCOM BT, ... CIEl0BATENLHO,
APHpAUEHUE MMOYALCE, KOTOPOS NUAYUAET M3CCa |, PasHO

383

plo,—ol=pu, r1e o — CKOPOCTh BhiTeKaolled oTpyw
OTHOCHTEABHD RKOopnyca parerhl.

JLasA Toro urolsl cooluiTh T3y TAKOE NPHPauLene HMnyIs-
Ca 3@ CANHHULY BPEMCHE, PARCTA AOTAHHA JeliCTEDBEATE HA Fa3 C
cigoit F e=po. [lefcTentedbso, corlacHo dqopuyde (49,2
ApupatieHie HMOVALCH TETd 38 eAHHHILY BPEMeHn PaBsHO ael-
CTBYIHEN Ha Tea0 ciae. [lo TpeTeesmy 3akony HeOTORAE CTPYA
Taza AencTpyer Ha parery © ¢Haof F=—F'=—uu. TaruM
olipd3oM, CHa PeaKuHH CTPYH, T. € CUAd TATH PEeRKTHBHOIS
REBliraTend, pasda —p#. HanoumpeM, 4to po— Mmacca rasa,
BELITERANMNETD H3 KOPHNYyCa paHersd B eQHHNUY BPEMCHH, &=
=, — 1 — CKOPOCTL CTPYH OTHOCHTENLHO parersl. Sra
CRODOCTh HAMPARICHE MPOTHEOMOAOMHO HANPABACHWKD, B KO-
TOpOM AETHT pakera; cida F=—p# wanpasiesa B ¥ CTOpPO-
HY, K¥Aa JeTHT paxera.

Ho, Bo-nepBbIX, MPOCTO OTHAEIEHUE OT TENa HEKOM €ro 4acTu IpHu
CBOOOHOM (MHEPIIMOHHOM) IABMKCHUH HJIM IPU CBOOOIHOM IaJICHUN
HUKaK HE BJIMAET Ha XapakTep JajibpHenilero ero aswikeHus. [lpume-
HUTEIBHO K CBOOOIHOMY MaJeHMIO 3TO JoKaszan emé [ammiei, a
WHEPUUOHHOMY — OWHINTEWH, NMPUHLUUI SKBUBAIEHTHOCTU TI'pPaBHUTa-
[IMOHHOW M MHEPIMOHHON Macc. Toilpko B mMoroBopke, «6ada c BO3y,
KOOBLIE Jierde», BO3MOXKHO, HO 3TO MHOE. B Hamem e ciydae HCTHHA
MIPOCTa, €CJIM HET U3MEHEHEHHsI CKOPOCTH CTPYH, HET M YCKOpPEHHUs, a,
3HA4YUT, HEOTKY/1a B3AThCSI CHJIE TATH.

PaccMoTpuM moaxon K peakTUBHOMY ABIDKCHHIO B TEpMHHAX
«pereHepaTUBHBIN) U «IETC€HEPATUBHBIN, B3STHIX U3 KOMMYHUKAIH-
OHHOW MHYKEHEPUH.

PerenepaTuBHbIf KOHTYp (MM "MOPOYHBIA" Kpyr) — 3TO LEMb
MEPEMEHHBIX CJICAYIOMIEro OOIIEro BWAA: yBEIHMUCHHE A BBI3BIBACT
yBenuuenue B, yBenuuenue B BoizpiBaer yBenuuenue C, U, B KOHLE
KOHILIOB, yBennueHue N BoI3bIBacT yBenuueHue A. Ecimu  Takas cuc-

88



Ilonos b.M. Texnonoaus u mema@uzuka 2pasumauyiys

TeMa CHa0XeHa HEOOXOJIUMBIMU MCTOYHUKAMHU SHEPTHH, W BHEIITHUC
(akTOpHI il 3TO MO3BOJISIOT, TO OHA OyJeT paboTaTh ¢ Bce OObIIeH
n OOJBINEH MHTEHCHBHOCTHIO. B Mexanmke HbIOTOHA 3TOT KOHTYp
BO3HUKAET MPU PAaBHOYCKOPEHHOM JIBIDKEHUH TeJla MOCTOSHHOW Mac-
cel. Eciim yckopsiemoe Teno A HapalmBaeT CKOPOCTh IBHXKCHUS, H
CJIeI0BATEIbHO, UCTOYHHUKY CHIIBI — Tely B — ams coxpaHeHus MpH-
KJIAZBIBAEMOTO K TENTy A YCHJIHS MPUXOIUTCS U CAaMOMY HapalliBaTh
CKOpPOCTb, YCKOPSATHCS, AOTOH:AsA Teno A. EctecTBeHHO, i ycKope-
Hus Tena B gomkHO cymecTtBoBaTh yckopsitomee ero teno C. M tak
nainee, 10 0ECKOHEYHOCTH. PazymeeTcs, 371eCh MBI HMEEM J1eJI0 ¢ (-
3UYEeCKH HEBO3MOXKHBIM TporeccoM, a ¢popmyine F = m * a 00s3anb1
MPUCBOUTH J€reHePATHBHBIN cTATyC B OykBajibHOM cwmbicie. [Ipo-
[IECC YCKOPEHHOTO JIBM)KEHUS HE MOXKET OBITh JUTUTEIBHBIM.

W Ouonorust MoATBEPKAACT CKa3aHHOE BhImIe. Ilagarommast Komka
C ITOMOUIBIO BpAILIEHUsI XBOCTA IIEPEBOPAUYNBAET CBOE OCTAIILHOE TEJIO
U mpusemisieTcs Ha jankd. Ho co3mate TAry 3a cuér paboThI BHYT-
PEHHHUX CHJI U MOTHATHCS 32 MTUYKOM OHA HE MOXKET. DBONIONHS He-
MUHYEMO TMpHUBENa Obl K TOMY, YTO KOIIKH JaBHO OBl JieTayiu, Oyab B
MPUPOJIC MUHUMAJIbHBIE TIPEANIOCHUIKY K 0€30MTOPHOMY JBHKCHUIO.

OxoHyaTe/IbHbIA BbIBOJA. 3MeHEHHE XapakTepa JIBHKECHUS
BEILIECTBEHHOT'O TENA, B OTCYTCTBHE ONOPBHI — HEBO3MOXHO, MPHUYEM,
KaK ¢ BBIOpOCOM BEIIECTBa B IYCTOTY, TaK U 0e3 BEIOpoca.

Ho oxoHuarenbHbIN BBIBOJI — HE OKOHYATEIbHBIN pUroBop. Bee-
I71a HY)KHO OCTaBJISATh HAJEXKIy XOTh B YEM-TO, AMUyIIUM UyAEC H
cJaBbl. YMEPEHHBIX MPE/ICTaBUTEIEH aIbTEPHATUBHON HAayKH, KpOMeE
MoucKa crocoba co3aanus 0€30MOPHUKOB, MPECIEAyeT MaHHaKaIbHas
nges TOJIYICHHsI cIoco0a MoCcTyma K T.H. CBOOOIHOM dHeprun. B da-
CTHOCTH, CIIOCO0a CO3MaHUsS HEKOMIIGHCHPOBAHHOW CHIIBI, JIEHUCT-
BYIOILEH CO CTOPOHBI OKPY>KaloLIel cpeabl Ha MaTepUalIbHBIN OOBEKT.
UYero-to mojgo0HOTO cumiie ApXuMmena, HO JCHCTBYIOIIECH C Jr000i
TpeOyeMoll HHTEeHCUBHOCTHIO B ITPOM3BOJIHHOM HallpaBlieHUH. Bee ke
Bugenn HJIO B ¢antactnyeckux ¢mibmax u Ha REN-TV. Muorum
n3BecteH d¢¢ext buddenvaa-bpayna, «ieraromuii KOHIEHCATOPY.
[lo mMomM cBenmeHusIM, U Ha CaMOM JieJe, «IETAIOUINe TapeKm
(HJIO) mampiMu cepusiMH NaBHO BBITyCKaroTcs Ha IlaBiomapckom
TPaKTOPHOM 3aBoji¢ (IIeX MOBEMHBIX MamuH). YTo oHU co0ol mpen-
CTaBJISIIOT, HE CKa)XKy, BOEHHad TaliHa, c/ieJialo TOJbKo HaMEK. [ToMHU-
Te pa3roBopsl 00 MOHHBIX ABHraTeNsax? [locMoTpuTe Ha pUCYHKH.
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Prc. 1 Puc. 2 © Pue. 3

A ¢ onopoit Ha MarHUTHOE TI0JIE HE TIOJIETUIIb, OHO JIUIIb TTOBOPAUYNBAET CTPENIKY
KOMIIaca BJIOJIb CHJIOBBIX JIMHUIL, HO TSTH B HATIPABICHUU STHX JIMHHUH HE CO3IAET.

[ImamMst cBeun mpeAcCTaBsIeT COOOM IuTa3My, YTO JIOKa3bIBACT
AJIEKTPOCTATHICCKAs MamnHa Ha puc.l. 3apsg 3eMid «0JI0KHUTEIThb-
HBIIY, moTeHuuan ~ 127 BoabT Ha MeTp. [lnaMsa cBeun mpeacraBiseT
co00i1 ma3My, COCTOAIIYI0 W3 MOJIOKUTEIbHBIX HOHOB, [loaTBep-
KICHUEM JITOTO CITY)KHT opMma IIaMeHH CBedH (puc.2), ¥ UMEHHO
MMO3TOMY OHO «OTTAJIKMBACTCS» OT IMOJIOKUTEIBHO 3apsKEHHON 3eM-
mu. Ha puc. 3, Ha 0a3e Tol e CBeYH, oKa3aHa Kak Obl pakeTa ¢ MOH-
HBIM JBUTATEIeM, HEKOMIIEHCUPOBaHHAs CHJIa BO3HUKAET 3/1€Ch B pe-
3yJIbTaTe B3aUMOJICHCTBUS TMOJIOKUTEILHO 3apsSHKCHHOM 3eMJIM C I10-
JIOKUTENTLHO 3apsDKEHHOW CTPYEH pacKkaln€HHBIX Ta30B, BHUICTAFOIINX
W3 pakeThl, MO CyTH, ITuIasMouaoM. Ho rnie HaxoasTcs OTpHUIlaTelb-
HBIE 3aps/Ibl, HA KOTOpPHIE 3aMBIKAIOTCSA CHUJIOBBIE JIMHUH, UCXOIAIINE
13 TOJOXUTEIBHBIX 3apsioB 3emin u 1ia3Mel? Ha «HeGecHOM cBo-
ne»? BOT BBIIE 3TOTO «OTPHIIATEIHHOT0» MECTa pakeTa ¢ MOHHBIM
JIBUTATEJIEM YK€ YCKOPATHCS HE CMOXKET. XOTS MOAHITHCS MOXKET, 110
WHEPIIUY, B Mpelenax 0aUIMCTUYEeCKON TPaeKTOPUH, a OIyCTUBIIUCH
B aTMoc(epy, CHOBA BKIIIOYHThH JIBUTATEIh U TOJIPHITHYThH MOBBIIIE,
¥ Tak JI0 BBIXOJa Ha opOUTy. A BOT BEPHYTHCS C OPOUTHI HA 3EMITIO
MPaKTUYEeCKH HEBO3MOXKHO. Tam, Ha opOuTe, aTMOchephl HET.

[TonnMaro, BOBHUKHYT BOIMPOCH], & KaK )K€ CIYTHHUKOBAs CBS3b?
HaBuramms GPS u mpoume dymecHble IPUMETHI HAIIETO PaJOCTHOTO
Hactosamero? OtBedalo, KOCMOHAaBTHKAa K OTHM JOCTIDKEHUSM HE
MMEET HHUKAKOTO OTHOIICHUS, JUIsl STOTO HCIOJB3YIOTCS Ooiiee pe-
QJIBHBIC ¥ €CTECTBCHHBIC TEXHUYCCKHE pemieHus. CMOTPUTE CIIEIyTO-
e Jajee PUCyHKH.
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Cpen nepCreKTHBHBIX pa3paboTOK POCCHICKUX BO3IyXOIUIaBaTesiel
0COOCHHO MHTEPECEH CTPATOC(hEPHBIN AUPHIKAOIIb, BBITOIHSIIOIIMNA POJIb
TEeJIEKOMMYHHUKaMOHHOU t1aTdopMbl. Takoi NpOEKT peain30BaH Mo

Ha3BaHueM «bepkyT».

BoicoTHaR TelexoMMVHNKANNOHHAA MaaTtdopya «bepryTr

XapakTepHUCTHEN BEICOTHOTO I0pikadan «bepryTy

06bem obonoukm
OnWHa

May. Anametp
May. MOWHOCTE ABMraTens

Mponenneps

ExeqHEBHEIA CPeHMIT 3Hepropecypc

MonezHas Harpyaka

SHepropecypc 4na obecneyeHa NONEIHOM Harpy KK
MnowWaae conHeuHkLx Garapen

EMKOCTE TOMNWEHO-3HEPrETUUECKUX 3nemeHToB (CWR)
Bec ToNNMBHO-3HEProeMKNX 3/1IEMEHTOR

06w ee 3HepronoTpebeHue 477 14-UaCOBOTO MOMETA NPU MOLHOCTH
3Hepro3atpar 300 kBT
Pafioyas ebicoTa

MpoAoMKMTENEHOCTE NONETA
0bwwii sec

Max. BeTep Npu 3anycKe/IWBAPTOEKE

ITonp3oBaTensam HWHTCPHCTA  HY’KHBI

500 000 kyQ,M,
290 M
58 M
7#80 kBT

7*3-nonacTHele (qUaMeTpoM
no 7 m)

300 kBT
1000 kr
10 kBT
11 000 KB. M
0,25 kBT/y/xr
16 800 kr

4200 kBT/y,

20 KM
6 MeC.
42 000 kr

bwm/c

U MOOWIBHOCTH, U

LIMPOKOTIONOCHBIM JOCTYH, W OONBIION CHEeKTp (YHKIHMOHAIBHBIX
npwIoXKeHui. Pentenust Ha OCHOBe OCIPOBOJHBIX CHCTEM JOCTyIa
k Bcemupnoii [laytune nony4aror Bce Ooiiplliee pacrpoCTpaHEHHE.
U 3pecek cozpanue HHPpPacTpyKTypbl OECIPOBOIHON CBSI3H Ha OCHOBE
CTpaTocepHbIX  JUPHWKAOENBHBIX  TUIATGOPM, TaK Ha3bIBAMBIX
«TICEB/IOCITYTHUKOBY» — HAXOOUMCSI 6HE KOHKYPEHYUU.
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PaGoras Ha BeicoTe 20 KM, TEIEKOMMYHUKAI[HOHHAS
mwiaropma «bepkyT CMOXKET B TCUCHHE IIECTH MECSICB B
OECIHMIOTHOM PEXHUME OCYILECTBIISATh BBICOKOKAYECTBEHHYO
nepeaauy CUTHaJIa, 00ecreunBas nepeavy curHaga
na mromaau ot 200 000 xo 500 000 kB. KM.

CTpatociepHbIe §¢CMITOTHRIE AIPOCTATHRIE
“TeJIeKOMMYHHK AL OHHEIE ITATHopMET «BepkyD» B padoTe
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Jlnst 3aMeTOK

A kak ¢ aspocmamamu 'y Hauieeo cynocmama?

B 2005 roxmy IlenraroH oOBSBHI O pa3pabOTKe MPOTPAMMEI
CTPOMTEIBCTBA BOCHHBIX adpPOCTATOB U  JUPWXKaOIEeH, KOTOpble OyayT
JIEWCTBOBATh B CAMBIX BEPXHHX CIIOAX aTMOC(Ephl, MPAaKTHIECKN Ha HIDKHEH
TpaHMIle KocMoca. OTH adpocTaThl OyayT MOIJIEpKHUBaTh CBS3b, U
OCYILIECTBIISITh pa3BeKy U3 ctparocepsl. U ecth mono3penne, 4to MpoeKT
yxke peannzoBat: GPS pabotaer BcE nyurie u srydie.

bpuranckas ¢upma ATG emé B okTsa6pe 2002 r., 3asBuia,
gyto (ot u3 19 nupmxkabieil CMOXET HE TOJBKO IOJHOCTHIO
obecrieunTh pabOTy ceTeil MOOWIBHBIX Tele(OHOB, HO H
peTpaHcIupoBaTh CHUTHAJIBI TEJICBUACHUS, g poBoro
panvoBemanus, WHTEpPHETAa M CIY)KO HaONIOAeHUs sl Bcei
Bputanun. ATG  mpemnaraer  3aMEHUTh  JUPHKAOIAMH
obciryxuBarolue MOOWJIbHBIE TeNedOHbl peseiiHble MauThl,
KOTOpBIE CUMTAIOT OMACHBIMM ISl 3I0POBBS M3-3a CO31aBAa€MOI0
MMM BBICOKOYACTOTHOTO U3ITYUYCHUS.
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