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YHUBEPCAJIBHBIE 3AKOHBI CBOBOJHOT' O TAJJEHUSA
N BO3HECEHUA TEJI B TIPOCTPAHCTBE

K. Tamubaes

Moka3saHo, 4To cBOBOAHOE ABMXEHMe Tena (cBobopgHoe napeHne «BHU3», CBOOOAHOE OTTankMBaHWe — BO3HEeCeHue
«BBEPX») 3aBUCUT OT PA3HOCTMN MNOTHOCTW Tena 1 NPOCTpaHCTBa (Cpeabl), B KOTOPOM OHO HaxoAMTCA, a Takke OT pas-
HOCTM MIIOTHOCTW NPOCTpPaHCTBa M Gnnxanllero MaccvBHOroO Tena. BbisiBneHbl yHMBepcanbHble 3akoHbl CBOBOAHOMO
OBWXeHVs Tena B NpocTpaHcTee. [okasaHo, YTO Ha OCHOBE BbISIBMEHHbIX YHUBEPCANbHbIX 3aKOHOB MOXHO OOBbSACHUTL
rnmobanbHble U nokanbHble, Tak Ha3blBaeMble, rpaBUTALMOHHbIE aHOManuu (MONOXWTENbHbIe, OTpULaTerbHble, «aH-
TUrpaBuTaLMmy), a Takke katacTpodbl B paiioHe Bepmyackoro TpeyronbHMKa, HE3HAYMTENbHOCTb PasHULIbl BEMUYNH
yckopeHusi cBoboaHoro nageHust Ten Ha 3emne u Ha JlyHe.

Krroyesble croea: rpaBuTaLmst; OBWKEHWE; YCKOPEHMWE; NIOTHOCTb; CBOGOAHOE NageHue; cBob6oaHOe BO3HECEHUE; TH-
roTeHve; BakyyMm; Macca Tena; NpUHLMN pasynyioTHEeHUs.

TEJOJIOPAYH MEMKUHIUKTEI'M OPKUH TYIIYYCYHYH
JKAHA KOTOPYJIYYCYHYH YHUBEPCAJIJITYY MBIN3AMJIAPBI

K. Taxcubaes

TenonopayH 3pKvH KbIAMbINbI (3PKUH TYLLYY «TOMOHIe», 3pKMH TYPTYMYY — «KOropyra» KeTepyryy) TEMOHYH aHa an
XanrawkaH MeMKMHOUKTUH (YeMPeHYH) Thbirbi3OblKTapbiHbIH alblpMackbiHaH OLLOHAOW 3ne MEWKWHAMKTUH XaHa Teno-
O aKblH >XalnaHbllKkaH Maccueayy TenoHyH (PKepauH) Tbirbl3ablkTapblHbIH allbipMachiHaH k&3 KapaHAbl 3KeHaUru
kepceTynay. TenonopayH MeMKUHAVKTENM 3PKWH TYLUYYCYHYH >XaHa KeTepyryyCyHyH yHuBepcangyy Mbliizamaapbl
aHblkTangbl. TenonopayH MENKUHAUKTEN 3PKUH TYLLYYCYHYH JXaHa KeTepyryyCYHYH yHUBepcanayy Mblii3amaapbliHbiH
HernsuHae rpaBuTaumsanbIk rmobanayy >xaHa Xeprunuktyy aHoManvsnapabl (oOH, Tepc aHomanusinap, «aHTurpaBuTa-
umanapy), owoHaow ane bepmyn y4 GypuTyryHaars! kbipcelktapabl, XKepaeru xaHa Aiigarsl TENONOPAYH 3PKUH TyLLyy
biNAaMaaHyynapbiHbiH aipbiMachIHbIH @3 9KeHAUMMH TyLYHAYPYYre 60mno TypraHabIrbl kepceTynay.

TyliyHOyy ce3dep: rpaBUTaLMS; KbIMbIN; biAamMaaHyy; Toirbi3abIK; 9PKUH TYLLYY; 3PKUH KeTepynyy; TapTbinyy; BakyyMm;
TEroHyH Maccachl; CEMpeKTeHyy NpUHLUGH.

UNIVERSAL LAWS OF FREE FALL AND ASCENSION OF BODIES IN SPACE

K. Tazhibaev

It is shown that the free movement of a body (free fall «down», free repulsion - ascension «up») depends on the
difference in the density of the body and the space (environment) in which it is located, as well as on the difference in
the density of space and the nearest massive body. The universal laws of free motion of a body in space are found,
which consist in the fact that a body located in space. It is shown that based on the found universal laws explains the
global and local so-called gravitational anomalies (positive, negative, «antigravity»), as well as the catastrophe in the
Bermuda Triangle, the insignificance of the difference in the values of the acceleration of free fall of bodies on the Earth
and on the Moon.

Keywords: gravity; motion; acceleration; density; free fall; free ascension; gravity; vacuum; body mass; the principle of
decompression.
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BBenenue. 1o BceoOmieMy 3aKkOHY CUMMETPHUH, €CITH MMEETCS CHJIA TIPUTSDKEHHSI, TO UMEETCSI U CHJIa
OTTAJIKMBAHUSI — MPOTUBOTIONIOKEHHO 3apsHKEHHBIC YACTHIIBI IPUTITUAIOTCS, 3 OJTHOMMEHHO 3apsKEHHBIC Ya-
CTHIIBI OTTAJIKABAIOTCSI.

[To 3akony BcemupHoro TsroreHus M. HpioToHa, Tena TOJIbKO B3aUMHO MPUTATHBAIOTCS CHUJION, MTPOIO-
IIHOHAJILHOM WX MaccaM [1, ¢. 171], To ecth

iy

Fy=G—5=, )
r

rac Fdé —I'paBUTAIMOHHAA CHIIa;, m,,nm, —mMacca IICPBOro U BTOPOro Tejia, 7 — pacCTOAHUE OT LICHTPa IIEPBO-

ro Tena A0 Lenrpa Broporo tena; G —rpasuranuonsas nocrosanas: G=6,673- 10" H-m2/ k2.

C rpaBUTAIIMOHHOW CHJION CBSI3BIBAJIM IPABUTALMOHHOE TIOJIC M CTAJIH TIIETHO MCKATh TO TPABUTOHHI, TO
IpaBUTALMOHHEIC BOJHEL. B HacTosIee BpeMsi MHOTOKPATHO JJOKA3aHO, YTO IPABUTALIMU M TPABUTAIIHOHHOTO
oM He cymiecTByeT. Hampumep, map 3amoJHEHHBIH JIETKUM BOJOPOAHBIM T'a30M, OT IOBEPXHOCTH 3eMITH
YXOAMT “Bepx’’, TAE Ke 3[eCh CUJIa MPUTKECHNU 3eMITH?

dakTHUECKOe YCKOPEHHE CHIIBI TsDKeCTH (CBOOOHOTO MaAeHMs) B pa3sHBIX MeCTax 3eMiIH pasHoe, Ha-
OpUMEp, U3MEHCHHE YCKOPEHUsI CBOOOIHOTO MajieHuss g OT IMIHMPOTHI cocTasisieT oT 9,78 1o 9,83 m/c? [1].
OTH U3MEHEHHS 10 3aKOHY BceMupHoro TsaroteHus: M. HerotoHa, To ecth mo dopmyne (1) He oObscstoTc,
a TaKkKe HE OOBACHSIOTCS U 0oJiee CYIIECTBEHHbIE U3MEHEHHs] YCKOPEHHUsI CBOOOJHOIO MaaeHHsl Tell ( ,0“)
B 30HAaX, TAK HA3bIBAEMBIX «TPABHTAIIMOHHBIX aHOMAJH, YACTO COBIAIAIONINX C CEHCMOAKTHBHBIMHU 30HA-
MH. YTBEpXKICHHS Ha OCHOBE 3aKOHA BCEMHPHOTO TATOTCHUS, TO €CTh Ha OCHOBE (opmydbl (1), 0 ToM, 9TO
CHJIa TSDKECTH (yCKopeHuee cBoOomHOro nmaneHus) Ha Jlyne B 6 pa3 MeHblIe ueM Ha 3emiie, TakKe He MOJ-
TBepXkIaroTcs. Huke, Ha OCHOBE MPEATIOKCHHBIX aBTOPOM (POPMYIL, H C YUETOM CpeTHel IIOTHOCTH JIyHBI
U CBOMCTB OKPY’KAaIOIICH ee MPOCTPAaHCTBA, MOKAKEM HE3HAYHTENBHOCTh Pa3niMs YCKOPEHHsI CBOOOIHOTO
najzieHus (cuibl Tsxkectr) Ten Ha JlyHe u Ha 3emIie.

[TapagokcanbHO TO, UTO MO HACTOAIIEMY T€HUANBHBIN uccienoBareids . Hpi0TOH, OTKpHIBIINIT OCHOBO-
MOJTATafoIIHe 3aKOHBI (PU3UKH, MTOTYUIHUBIINNA MHOKECTBO HOBBIX JOCTOBEPHBIX PE3YJIBTATOB B 00JIaCTH MaTe-
MAaTHUKH U PU3MUKH, YTBEP)KIABIINN, YTO TEHUH — ATO IeNICHAIPaBICHHBIN TPy YelI0oBeKa, Tak Tpy0do omrmbair-
cs. Bee apyrue 3axonsl M. HproToHA — TIEpBBIiA, BTOPOH U TPETHIi 3aKOH, a TaKKe MHOXKECTBO APYTUX OecleH-
HBIX €r0 Hay4YHBIX PE3YJBTaTOB, IPABAMBOCTD KOTOPHIX JOKA3aHa MPAKTUKON MIJUIMOHBI pa3, MPEACTABISIOT
co0oii OecrieHHOe Hay4yHOE Hacjeque AJsl BCEro uejoBedecTBa. Bo3MokHO ero “rocieaoBarein’ 4yTo-TO UC-
Kasuiau? B ero ocHoBomosoraromeM HaydHoM Tpyne «Maremarnieckre Hadalla HaTypaJbHOU (GUiIocodGuny
[2] He ynoMuHaeTcs 3aKOH BCEMUPHOTO TSTOTEHHSL.

He cremyer nckarb TOro, 4ero HeT Ha 3emJje (TEIIOpPOsa, TPaBUTOHA, TPAaBUTAIIMOHHOTO OIS, H3MEHe-
HUSI MacChl BOTIPEKH 3aKOHY COXPaHCHHUS MAaCCHl H T. J.), HE HY)KHO MCKaTh TOATBEP KICHHUS MPABIONOI00-
HBIM, HO JIOKHBIM, aHTHHAYYIHBIM TeopusiM B HeOecax. Kpurepuii BEpHOCTH TEOpUH OIUH — ATO ITOBTOpSIE-
MOCTB OIBITHBIX IMOJTBEPKACHUI, a TAKKE MPAKTUKA, APYTOT0 HE JaHO.

MeTonb! ucciiegoBanus. VI3BeCTHO, YTO B yNPYIHX Tejax HAOIIOMAIOTCS CHIIbI TPUTSDKEHUS (CHKaTHe)
U OTTAJIKUBAHUS (pacTshKEHHE). DTH CHIIBI MPOSBILIOTCS TIPH BHEIIHUX BO3/ICHCTBUAX HA TBEPIOE TEJO, HA-
npumMep, mpu AehopMaIisIX CKATHS MIPOSBILIETCS CHIa OTTAJIKUBAHUS, a IPH AePOopManusiX PacTSKCHUSI —
OPUTSDKCHUS. JTH (HaKThl MOATBEPIKAAIOT CIPABEUIMBOCTh TpeThero 3akoHa M. Herotona. B mpupone ume-
IOTCS IBIDKEHHS CBOOOTHOTO TMAJEHHS TEJ «BHH3» M CBOOOIHOTO BO3HECEHHS «BBEPX» (B CTOPOHY MCHEE
IUIOTHOM, OTHOCUTENIFHO MJIOTHOIO MAacCHBHOTO Teja, CPelbl), B 3aBUCUMOCTU OT JOEHCTBUSA Ha TEJO CHIIBI
NPUTKCHUS WM OTTANKUBaHUs. [[pUBEIYHBIC MOHATHS ABWXEHUS TEJI «BHHU3» U «BBEPX» C YUETOM IIapo-
o0pazHoil (popMbI 3eMIT HEOOXOTUMO 3aMEHHUTH TIOHIATHSIMHE «IBIDKCHUE K 3eMJIe» U «IBIKCHUE OT 3EMITHY.

CBobOogHOE JBMXKECHHE Tela (CBOOOMHOE MAajJeHUE «BHU3», CBOOOMHOE OTTaJKHMBAHHE — BO3HECEHHUE
«BBEpX», B CTOPOHY MEHEe IUIOTHOM Cpeiibl) 3aBUCHT OT Pa3HOCTU IIJIOTHOCTH Tejla M MpOocTpaHcTBa (cpe-
II61), B KOTOPOM OHO HAXOIWTCS M IBMDKETCS, @ TAKXKE OT Pa3sHOCTHU IUIOTHOCTH IIPOCTPAHCTBA U ONIDKAMIIEro
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MacCUBHOTO Tena. HempaBoMepHO cUUTaTh MPOCTPAHCTBA, B TOM YHCIIE BaKyyMHOE U MEKITyaTOMHOE ITyCThI-
MU, OHH 3aII0JTHEHbI MaTepuel ¢ ONpeeNIeHHOH IIOTHOCTHIO, INIOTHOCTD — (DyHIaMEHTAJIbHOE CBOHCTBO IPO-
CTpaHCTBa (BO3AYIIHOTO, BOIHOTO, BAKYYMHOI0, MEXKYaTOMHOTO), TO €CTh MEXK/Y IUIOTHRIMHA MaTepUATbHBIMU
TEJIaMH MIMEETCS] MEHee IUIOTHOE BEIIECTBO, BOCIPHHUMAEMOE KaK IMPOCTPAHCTBO — BO3AYIIHASI, BAKyyMHasI,
BOJIHASI WK ApyTas cpena. MHaye He ObUTM OB BO3MOXKHBIMH JBIKCHHS IDIOTHBIX MaTepUallbHBIX Tel. Kasa-
J0Ch OB, B JOCTATOYHO IUIOTHOM YKEJIE3HOM CIUIAaBE HE JODKHBI OBITH ITyCTOTHI, OMHAKO (DaKTHIECKH HMEIOTCS
3HAYHUTEIBHBIC «CBOOOIHBIC) MIPOCTPAHCTBA MUKpOMUpa. MHaue NBIKEHHS aTOMOB JKelle3a BOKPYT ITOJIOKEHHUS
PaBHOBECHS, BIDKCHUSI MEKTPOHOB BOKPYT SIIEp aTOMOB, M JIBIDKCHHUSI CBOOOTHBIX JICKTPOHOB B METallIe
ObuTH OBI HEBO3MOXKHBIME. Hampumep, mioTHoe Teno 1, HaXoAsach B MEHee TUIOTHOM cpelie 3 — B BO3AYIIHOM
MPOCTPAHCTBE, BOIU3H IJIOTHOTO MACCHBHOTO Teja 2 — 3eMJIH, MOKET IPUTATUBATHCS WIN OTTAJIKUBATHCS OT
3TOr0 MAaCCHBHOTIO Tela 2 B 3aBUCHMOCTH OT Pa3HOCTH IDIOTHOCTH Tella 1 U IIOTHOCTH MPOCTPaHCTBa 3 (BO3-
IyX, BaKyyMHasi cpeJia, BOIOPOIHBIN HIIH JPYTOi ra3, BoJa WK APYTHE TKEIbIe )KUAKOCTH) [3].

Heo0xoqumMo mpu3HATh €IUHCTBO HEMIPEPHIBHOCTH U TUCKPETHOCTH — TUCKPETHOW CBSI3aHHOCTH MaTe-
pum U mpocTpancTBa. Hampumep, mepenada u pacpocTpaHEHHE YIPYTHX BOJH Yepe3 TBEPAbIC MaTepHalIbI
BO3MOJKHBI BCJICACTBUE MX HEMPEPHIBHOCTH (KOHTHHYYM) B IIeJIoM. B To ke Bpems konebaHue dactei (Boi-
HbI) B TBEPIBIX MareprajaXx HEBO3MO)KHO 0€3 JUCKPETHOCTH (ITPEPHIBHOCTH) MaccHBa TBepabix Teil. Ipo-
CTPAHCTBO HEMPEPHIBHO U 3aIIOJIHCHO MaTEPUCH, HO TUCKPETHO B MECTaX CKaYKOOOPa3HOTO H3MEHEHUS TUIOT-
HOCTH MaTE€pHU Ha TPaHUIIAX OoJiee INIOTHRIX U MEHEE IUIOTHBIX CPEI.

Pe3ynbraThl HecieqoBaHusi. ABTOPOM B CTPYKTYPHOU MOJETH KBAa3UH30TPOIHON TOPHOU ITOPOABI TIO-
Ka3aHO, YTO OCHOBHOM MaTepras BepXHeH yacTi 3eMITd — TOPHBIC TIOPOJIBI MPECTABIISIOT COOOH AUCKPETHO-
cBsi3aHHYI0 cpeny [4]. B atoit pabote ObUT chopMyaHpOBaH MPHHIKI MOCICIOBATEIFHOIO Pa3yIUIOTHEHHUS
Marepuy M0 HAMPABJICHUIO OT MENKOro K Oojee KpymHOMY CTPYKTYPHOMY TEIy: SIAPO aroMa IUIOTHEE, YeM
aToM, aTOM IUIOTHEE KPUCTALUTHUESCKOM PEMIETKY, KPUCTAJUTNYECKAs PEIISTKA TUIOTHEE KPUCTATHIESCKON OT-
JeTTFHOCTH, KPUCTAJUINYIECKasl OTAEIBHOCTE IUIOTHEE 3€PHA, 3epHa IUIOTHee 0J0Ka, OJIOK TUIOTHEE IUIaHeTap-
HOU TEKTOHUYECKOMN TUIUTHI.

Jns ycrnoBus, Koraa mioTHocTs Tena 1 (07, ), HaXosmerocs B BO3YIIHOM TIPOCTPAHCTBE, MPEBbIIIAET
IUIOTHOCTH (TIPOCTPAHCTBO) BO3IAYIIHON CPEIbI 2 ( P.) » B KOTOPOif OHO HAXOJITCS, TO €CTh KOTIA L) > P,
peanuzyercs cBOOOIHOE MajieHne (MPUTHKEHHE) Tena 1 B CTOPOHY ONMKaWIIero MIOTHOTO MAaCCUBHOTO Tella
3 — 3emuId, U CHIIA TPUTSDKSHUS TPSMO MPONOPLIUOHABEHA TIPOU3BEACHUIO MacChl Tena 1 — My ¥ pa3HOCTH
CpPEeHUX 3HAUEHWH MJIOTHOCTEH MPOCTpPaHCTBA (p(,z) 2 (BO31yX) U MAacCHBHOTO TeJia (pd) 3 (3emmn), TO
€CTh

Fp = kmel (ID62 _pc3)’ (2)

rae F, — cuna nputskeHns (CBOGOIHOTO TMajieHNs ) Tena 1, HaXOASIIErocs B POCTPAHCTBE, BO3IYIIHOM cpe-
Je (B cpeze ¢ MEHbIell MIOTHOCTBIO, YeM €ro IUIOTHOCTh), K OmikaiillieMy MacCUBHOMY Teny (K 3emie);
P., — CpelHee 3HauYeHHe TUIOTHOCTH (BO3IYIITHOTO) MPOCTPAHCTBA; O,; — CPEHEE 3HAUSHHE MIIOTHOCTH OJU-
»KaHIIero MaccuBHOTO Tena (3eMim); My, —Macca Tena 1; k, — nocrosunas (ko3dduuuent) cBo6oaHOro 1a-
JeHus Tena (MPUTSDKSHNS ), HIMEIOIINI pa3MEePHOCTD M */¢? K.

W3yugas yckopeHue Tei npu cBOOOIHOM IaJIeHNH, TNIOTHOCTh BO3YIIIHOTO MPOCTPAHCTBA U MACCUBHOTO
Tena 3eMiH, MOKHO SKCIIEPUMEHTANIBHO ONMPE/IEIUTh 3HAUYCHHs K, JUIS CHCTEMBI «TENO — BO3YIIHOE Npo-
CTPaHCTBO — 3eMJIs». ABTOPOM OBLIO yCTaHOBJIEHO, YTO /IS YKAa3aHHON CHCTEMBI:

k,=-17,84-10"" m*c? kr.

®usnyecKui CMBICH MOCTOSHHON (KOd(duimenTa) cBoGOIHOrO MajeHus Tena Kk, — 9T0 OTHOIICHHE
YCKOpPEHHSI CBOOOIHO MANAIOIIETO Teja | B BO3AYIIHON Cpele K pa3HOCTH CPEAHUX 3HAYCHHH IUIOTHOCTEH
BO3IYIIHOTO MTPOCTPAHCTBA U MACCUBHOTO Telia (3eMIIn), TO €CTh
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k=& = 8L _ 98l _ 4 001784
P.o— P, 1,2-550 —5498,8

(3HaK MUHYC O3HauaeT NajieHue BHU3, IBUKEHUE K 3emiie).

YCTaHOBIIEHO, YTO TEJO, HAXOAAIIeecs B MPOCTPAHCTBE (Tra3000pa3HOM, BaKyyMHOH WIIH IPYTO# cpene)
C MEHbIIEH MIOTHOCTHIO, YEM €T0 IJIOTHOCTh, IPUTIATUBAECTCA B CTOPOHY ONMKalIIero IIOTHOTO, MAaCCUBHO-
IO TeJa Cuaoil, MPOTOPIIMOHATIFHOM MTPOM3BEACHNIO MACCHI TEIa U Pa3HOCTH CPEIHNX 3HAUYCHHUHN TIOTHOCTEH
MpoCTpaHCTBa (BO3AYIIHAS Cpeda) U MACCUBHOTO, IJIOTHOTO (3emiis) Tena (2), onpenensionieii HarpaBiecHue
Y BEIIMYHMHY YCKOPeHus CBOOOIHOTO TaIcHUs (IBH)KCHUS ) Tea.

JaHHbIH 3aK0H (2) HE MPOTUBOPEUHT 3aKOHAM Kiaccumdyeckor (u3mku. Hampumep, mpu cpemHed mror-
HOCTH BO3IyXa C y4eToM Bcex cioeB arMocdeps (1200 km mo BomopomHoi nmpotorocdepsi) — 0,0825 kr/m?
U cpenHei mioTHocTH 3emid — 5500 kr/m?, cuia mpUTSHKEHUS Tella ¢ Maccoil 2 KT Ha PacCTOSIHUU OT 3eMITU
10 M (xoTst 3TO HEe BakHO) Mo opmyne (2) cocrariser 19,6193 H, a yckopeHHE C y4eTOM BTOPOTO 3aKO-
Ha W. Hetotona F =m-g u ycraHOBIEHHOTO 10 (hopmyiie (2) 3HAYEHHUSI CUITbI IPUTSHKEHUS TETa, COCTABUT
9,809652853 m/c?. [Ipu Mpouux paBHBIX YCIOBHSX CHJIa TIPUTSHKEHUS Tella ¢ APYrOH MacCoi, TO €CTh 5 KT, 110
¢dopmyne (2) cocrasmsier 49,048264265 H, a yckopeHrue CBOOOAHOTO MaJCHUS Tela ¢ MAacCO 5 KI, COCTaB-
astet 9,809652853 m/c?, TO €CTh HaHHBIA PEe3yJbTAT COMIACYETCS C IKCICPHMEHTAIbHBIMU U3MepeHusaMu [ a-
muneo amunes (1564—1642) u npyrux y4eHbIX, yCTAHOBUBILIUX PAaBEHCTBO YCKOPEHHUsI CBOOOHOTO MaJeHUs
TEJI C pa3HbIMU MacCaMHu.

Ipu cpenneit mnorHoctr JIynst 3340 kr/mM® u npeanonaras CBOOOAHOE MaCHUE TeJla C MACCOM 5 KT Ha
Jlyny c BbicoThI 10 M, a Takxke mpernonaras, 4To IIoTHOCTh atMocdepsl JIyHbI (KOCMUYECKHI BaKyyM) B ThI-
CSIYM pa3 MEHbIe CPelHel MIOTHOCTH arMocdepbl 3emin, To ecth paBuo 0,0000825 kr/m?, u yckopeHue

CBOOOMHOrO mMajeHus Ted 3emid M JIyHbI OTHOCATCS Kak OTHOIIEHME MX CPEIHHX IUIOTHOCTEIA:
g Py 3340

= -F Zﬁ, HaxomuMm: g =5,9887345 m/c? , To eCTh mpH >TOM MOCTOSHHAS CBOOOAHOIO MaJCHHUS
& P

tena Jlynsl Oyner:

P 5,957345 5,957345

; - = =-17,83636-10"* m*/c?kr,
P, — P, 0.0000825-3340 —3339,9999175

a cuiia nputTsbkeHue JIyHbl cOCTaBUT

F,=-17,83636- 10° -5(0, 0000825 -3340) =29,78672 H,

TOTJIA MPEANONAraeMoe YCKOPEHHE CBODOHOTO maieHust Tea Ha JIyHy coctaBut g =5,957344 wm/c?.

PaBencTBO mocTossHHOTO (KOA(dHIMeHTa) CBOOOIHOTO MaleHUs Tl i JIyHbI kﬁ U 3emin kp O3Ha-
YaeT CIPaBeNTUBOCT 3aKOHAa CBOOOIHOTO MAEHUS TN B MIPOCTPAHCTBE, TO €CTh (GOPMYIHI (2), U AJsl YCIIo-
Buii JIyHBI.

dakTHueCKuEe HE3HAYUTENFHBIC U3MCHEHHS CHIIBI MPUTSKEHUs (YCKOPEHHS CBOOOTHOIO MAJICHHS) OT
paccrostaus Tena a0 3emiu B popmyne (2) yUUTHIBAIOTCS U3MEHEHHUEM IJIOTHOCTH Cpefibl (BO3/IyXa) OT pac-
cTostHUSL 10 3emud. Hampumep, IIIOTHOCTH BO3AyXa pe3Ko YOBIBAET C MOJHATHEM OT IOBEPXHOCTH 3eMITU
U Ha BBICOTE 9 KM YMEHBIIAETCS IPUMEPHO BIBOE, OJJHAKO BIMSHHUE TAKOTO H3MCHEHHS Ha CHIIBI IPUTSKCHUS
o ¢popmyne (2) He3HAUUTEIbHOE. bonee cymiecTBeHHOE N3MEHEHHE BETUYUHBI YCKOPEHUsT CBOOOIHOTO I1a-
JieHusI (CWITBI IPUTSDKCHUS) T B pa3HBIX MecTax 3eMiu (TpaBUTAIMOHHbBIC aHOMaJNK) 10 hopmyite (2) 00b-
SICHSICTCS] H3MECHCHUSIMH CPEIHEH TUIOTHOCTH 3eMJIH B Pa3HBIX MECTaX.
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Jiist Apyroro mpoOTHBOMOJIOKHOTO YCIIOBHS, KOTJa IUIOTHOCTh Tejia | (pTl)MeHLme TUIOTHOCTH MPO-
cTpaHcTBa (cpens) 2 (,062 ) , B KOTOPOM OHO HaXOJUTCS, TO €CTh KOIna (Pn ) < (Pcz) , peanm3yeTcst OTTaJIKU-
BaHue Tena 1 ot 3emit, HaOMrOIaeTcsi CBOOOIHOE IBIDKEHHUE Teja OT 3eMJIM — BO3HECEHHE «BBEPX» B CTOPO-
HY MEHee IUIOTHOU CPEIIbL.

Yemanoeneno, umo meno, naxoosaweecs 6 npocmpauncmee (2a3000pasHoil, HeUOKou unu 0pyeou cpeoe)
¢ bonvbuweli NIOMHOCMbIO, YeM e20 NIOMHOCHb, OMMAIKUBAEMC A OM NIOMHO20, MACCUBHO20 mena (3emau)
6 CMOPOHY MeHee NIOMHOT Cpedbl CUNOH, NPONOPYUOHALLHOU NPOUIEEOCHUIO MACCHL MEld U PA3HOCMU CPeo-
HUX 3HAYeHUUl NIOMHOCMelU NPOCMPAnHCcmea (6030VuiHas, 600HAs ulu opyeas cpeoa) u mena (gpopmyna (3),
onpedensiiowell HanpasieHue U eNUYUHY YCKOPEHUsL CB0000H020 803HeCeHUs. (O8UIICEHs) Mend.

Hanpumep, crna ortankuBanus Tea (Cyxoe AepeBo), HaXOAAIIErocs B (BOJHOI) cpelie ¢ MEHBIIIEH II0T-
HOCTBIO, Y€M €r0 IUIOTHOCTb, HPSIMO MPOMOPIMOHANIbHA NPOU3BEICHHIO MAcChl Teja W PA3HOCTU CPETHUX
3HAUCHUH IJIOTHOCTEH cpenbl (BoJa) U Tela (CyXoe IepeBo):

Fy = kymy, (pcz - pTl) ) 3)

rae Iy, — cuna orrankuBanus (CBOGOIHOIO BOZHECEHHS «BEPX» B CTOPOHY MEHEE IUIOTHOM cpe/ibl — Heba) Te-
na 1, HaXomAIIerocs B MPOCTPAHCTBE (Cpefie) 2 ¢ MEHBINEH IIOTHOCTHIO, YeM €T0 TUIOTHOCTh; O, — CpenHee
3HA4YCHUE TUIOTHOCTH MPOCTpaHcTBa (KUIKOH cpenpl) 2 (Boja); O — CpeAHee 3HaYeHHE TUIOTHOCTH Teja
1 (cyxoe nepeso); m; — Macca tena 1 (cyxoe nepeBo); k, — mocrosHHas (KOd()(PUIMEHT) OTTATKHBAHUS,
HUMEIOIIasi Pa3MEPHOCTh M #/C? KT.

DU3NIECKHH CMBICIT TOCTOSHHOM (KO3 (QHIIMEHTa) OTTAIKMBAHUS Kk, — OTHOIEHHUE YCKOPEHuUs (3a cueT
CHUJIBI OTTAJIKUBAHNS) TeNIa @ B Cpelie K Pa3sHOCTH CPEIHUX 3HAYEHUH IUIOTHOCTEH CpeNbl ¥ Tella, TO €CTh

a
[ — 4)
Per = Pri

Wzyuas yckopeHue Tena, IIIOTHOCTE Cpelbl (TIPOCTPAHCTBA) U Tela, MOXKHO DKCIIEPUMEHTAIBHO OIpe-
JIeNMTh 3HaUeHus K, HAPUMED, JUIS CUCTEMBI TEJIO — BOIHAs Cpefiay. Teno ¢ MEHbIIEH IOTHOCTBIO, YeM
IUIOTHOCTH BOJBL, BCILTBIBACT U3 TIIyOHH BOJHOM cpelbl (MPOCTPAHCTBA) ¢ YCKOPEHHEM, PONOPINOHATEHBIM
Pa3HOCTH INIOTHOCTEH Cpeaibl 1 Tena. MOXKHO MPEATON0oKHTb, YTO CHAPS/I, N3TOTOBICHHBII U3 CYXOro JIepeBa,
BBIITYIICHHBI TOPU30HTAIBHO Ha OMPEISICHHOM MTyOrHE U3 TIOIBOJHOM MYIIKH, OYJIET UMETh TPACKTOPHIO,
HAIIPaBJICHHYIO BBEPX Ha MIOBEPXHOCTh BOJBI, U B KOHIIE MOXXET BCIUIBITh U3 ITyOHHBI HA TIOBEPXHOCTh. Ha-
MIPUMeED, €CIIN JIOMYCTUTh CBOOOZHOE BEPTUKAIBHOE JIBIDKEHHE «BEPX» CyX0ro jepesa ¢ maccoit 0,1 kr, mror-
Hocthio 400 kr/m® B BomHOM cpene (mIoTHOCTH Boabl pumepro 1000 kr/m?) ¢ yekopenuem 0,5 m/c? , To st
YKa3aHHOW CHCTEMBI:

k=9 95 000833383310 w*/ ¢ xr

P =P 600

Torna cuna oTTanKUBaHMA JUIS TAaHHOTO citydast 1o ¢opmyre (3) coCcTaBuUT:
F, =kym,, (,062 — Py, ) =0,0008333-0,1(1000 - 400) = 0,04998 H.

ITo Bropomy 3akony U. HeroToHa cuna ottankusanue cocrasut: I =m-a=0,1-0,5=0,05 H.
Ucxonst uz hopmyisl (4):

a=ky (P, — pp ) =0,0008333- (1000 — 400) = 0,49998 w1 / c2.

[TosOKUTENBHBIN 3HAK K, yKa3bIBAaeT Ha HAIPABIICHHE TeNa «BBEPX» — JIBUKEHUE OT 3EMIIH.
Crnenyer OTMETHUTD, YTO YKa3aHHOE 3HaYeHHE MOCTOSIHHOM CHUJIbI OTTAIKUBAHUA JUIA BOIHOTO MPOCTPaH-

cTBa (cpemsl) (ko) MPUBEIECHO JIMIIEL B KadecTBe npuMepa. HeobxoauMo yTouHeHHE 3HAUEHHSI TOCTOSHHON
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(k03¢ dhurrieHTa) CUITBI OTTANKUBAHUS U PA3HBIX TEJ C PA3IHMYHBIMU IUIOTHOCTSIMH, U HA OCHOBE HCCIEIO-
BaHUU YCKOPEHUM T€J B MPOCTPAHCTBAX C PA3TUYHON IUIOTHOCTHIO.

dopmyny (3) MOXKHO TaKKe MPUMEHSITHh M UL CUCTEMBI « TEJIO — BO3AYIIHOE MPOCTPAHCTBOY, KOTJA
IUTOTHOCTH Tena 1 — Op; MEeHBbIIe IUIOTHOCTH (TIPOCTPAHCTBA) aTMOC(HEPHOro BO3ayXa 0., , B KOTOPOM OHO
IBIDKeTCs. Takas cHCTeMa MOXET OBITh MPEACTaBIICHA CHCTEMOM «IIap, 3alONIHCHHOW BOIOPOAOM — BO3-
IyX» WIH «CBEPXHHU3KOIUIOTHASI MaTepHs — BO3MyX». B aTux cucremax Temo OymeT cBOOOIHO BOZHOCHUTHCS
B «BBEPX», B HEOO.

Crnemyer OTMETUTh, 4TO Ha OCHOBE (hopMyibl (2) XOpoIIo OOBICHSIOTCS TPABUTAIMOHHBIC aHOMAIIUU
3eMid, HAONIONAEMEIEC B BBITIHYTHIX TIOOANBHBIX CEHCMOAKTHBHBIX U B HEKOTOPHIX JIOKAJBHBIX 30HAX IUIa-
HEThl. |'paBUTAIIOHHBIE aHOMATHU (UKCHUPYIOTCS B BHJIC W3MEHEHHS YCKOPEHUSI CBOOOJHOTO MaleHUS Tell
B OIPE/ICIICHHBIX 30HAX, YTO MOXKET CBHUJIETEIBCTBOBATh O HAIMYHHU Py ¢ OOJIBIINMHU 3HAYCHUSIMU IUIOTHOCTU
WM, HA000POT, 0 HATWYHMK OOJBIINX ITyCTOT WM 3aJIeXKeH ra3oB, HE(TH Ha ONPEICICHHBIX yJacTKaxX MOJI-
3eMHOT'0 MPOCTPAHCTBRA.

Beuto ycraHoBieHO [5—7], 4TO MOJIOKUTENbHBIE TPAaBUTALIMOHHBIE AHOMAJIMK CBA3aHbI C IIOBBILIEHUEM
TUTOTHOCTH TOPHBIX MOPOJT 32 CUET CHKUMAIOIINX, & OTPHUIATEIFHBIC — C TOHKEHUEM IUIOTHOCTH 32 CUET pac-
TATMBAIOLMX OCTAaTOYHBIX HalpsKEHUH B CEMCMOAKTUBHBIX 30HaX IO Bcell muanete. Hampumep, B1osb BbI-
TSHYTOTO 10 TuiaHeTe CpeAnHHO-ATIaHTHYECKOrO XpeOTa HMEETCs TTONIOKHUTENbHAS TPaBUTAIOHHAS (TI0T-
HOCTHas1) aHoMaus, a BOim3u Snonunn, MHIOHE3WH, B 3amalHBIX TOOEPEKbSIX CEBEPHON M HOXKHOW AMepH-
K1 — orpunarenbHas [6]. Kak BuaHo u3 dopmynsl (2), mpy MOBBIIICHUU ILIOTHOCTH TOPHBIX MTOPOJ ( pc3)
YBEJIMUUBACTCS CHJIa MPUTSDKCHUS U YCKOpeHHe cBoOOgHOTO TaaeHus Ten. CieayeT OTMETUTbh, 9TO YKa3aH-
HBIC aHOMAJIUHM HE3HAYUTEIBHEI [0 CPABHEHHUIO CO CIIyYaeM, KOT/a IUIOTHOCTh CPEbl H3MEHSIETCS CKAuKoO-
OpasHo. Hampumep, B nipeenax okeaHa (BOJIHOE MPOCTPAHCTRO) 3a CUET BBIACICHUSI U3 TITyOHUH 3eMITH MTOTOKA
ra3oB (MeTaHa WU IPyToro ra3a) B ONpeIe’IeHHON 30HE OKeaHa, H3-3a HU3KOH INIOTHOCTH MOXKET CO3]1aBaTh-
s 3HAYMTENbHAs OTPHLATEIbHAS TPAaBUTAIMOHHAS aHOMaTHsl. B Takoif 30HE pe3Ko yXOAAT KO IHY HE TOJIBKO
MOpPCKHE CyIHA, PACCUUTAHHBIC HA IUIOTHOCTH BOIBI, @ HE ra3a, HO TaKKE MOTYT IIOYYBCTBOBATH CHIIBHOE
BO3/ICHCTBHUE U BO3IYIIHBIC ABUONANHEPH! B BUIE YCKOPEHHS U TOTEPHU Kypca M3-32 YMCHBIICHHS CHIIBI TSKE-
ctr. B 3TOM cirydae cuia OTTajIKuBaHUS MOPCKOTO CyIHA BOXHOU cpemoii mo gopmyrte (3) cMeHsIeTCcsl CHIIoi
MPUTSHKEHUS 110 popmyde (2), U CyiHa pe3Ko YXOAUT Ko nHY okeaHna (bepmynckuii TpeyronbHuk). JIokanbHbIe
TPaBUTALUOHHBIC aHOMAJIMU Ha cymie o Gpopmyie (2) OOBSICHIIOTCS HATUYUEM B OTHX MECTaX MOI3EMHBIX
Ppa3psHKEHHBIX IYCTOT, OOJIBIINX 0OBEMOB JISTKUX Ia30B, HAIIPUMEpP, MeTaHa ¢ ToTHOCTHIO 0,657 kr/m3. Tor-
na o (opmyie (2) OyneT HaONMIONATHCS TaK HAa3bIBacMasi aHTUTPABHUTAIIHS, BOJIA B TOM MECTE IOTEUYET BBEPX,
TaK Kak 0,657 < 1,2 u B popmyne (2) k, cTaHOBHTCS TIOTOKHTEITBHBIM.

JJ1s TpeThero yCIoBHs, KOTa INIOTHOCTh Tela O, PaBHO INIOTHOCTH Cpenbl (IPOCTpaHCTBa) O,, , B KO-
TOPOM OHO HaXOJAUTCS, TO €CTh KOTra

Pr1 = Pezs ®)
CHJIbl OTTAJIKUBAHUA W NPUTKCHUA PAaBHBI HYJIO, TCJIO MOXCET HAXOAUTHCA B HEBECCOMOCTHU, PABHOBECHUU
¥ TIOMYUHSETCS. BHYTPEHHMM 3aKOHAM JIBHKEHHS IPOCTPAHCTBA (CPEIbl).

Z[Hf[ CTPYKTYPHBIX TCJI MUKpPOMHUPaA (3JIeMeHTapHLIX llaCTI/IH) BO3MOXXHO CITPpaBE€IJIMBbI HO,HO6HI)IC K€, KaK
YKa3aHO BBIIIC, YHUBEPCAJIbHBIC 3aKOHBI IPUTAKCHUA U OTTAJIKUBaHUA. OTKPBITI/IG 9THUX 3aKOHOB — ICJIO 6y—
JYIIETO, 3/1€Ch JIMIIb OTMETHM CXOACTBO (hopMyItbl (2) ¢ (pOpMyIIOii CHIIbI TOKA B IPOBOHHUKE:

i=k(p-0,), (6)

rae ¢,,®, — 2NEeKTPUUECKUN MoTeHUuan (omnpeaesseMblid Kak MOTeHLMalbHasg SHEPrHsl, KOTOpoil obnanaeT
MIOJIOKUTENBHBIN 3apsi B 1 KyJIOH, IOMEIIEHHBIN B TaHHYIO TOYKY) B TOYKe | ¥ 2 COOTBETCTBEHHO; I — CHIIa
IIIEKTPHYECKOTO TOKA; K — BETMYIHUHA TPOBOJAUMOCTH TOKA.

38 Becmuux KPCY. 2021. Tom 21. Ne 12



K. Taxcubaes

BriBonpbl. B 3akitoueHie 0TMETHM, YTO CBOOO/IHBIC IBHXKSHUSI Tella B IPOCTPAHCTBE — 0COOCHHBIE JBHU-
JKEHUSI, 3aBUCAIINE OT INIOTHOCTH MPOCTPAHCTBA M CAMOTO TeJa, IBIKCHHE MAaTePHU B IPOCTPAHCTBE TI0 3aM-
KHYTOH opOuTe OECKOHEYHO, XOTS 3aMKHYTasi OpOUTa KaK MyTh (JUIMHA OKPYXHOCTH) KOHEYHA, HO JBMKECHHUE
Marepuy Mo 3aMKHYTOH OpOWTE IMOBTOPSIEMO, IEPHOIUIHO U OSCKOHEYHO, JIENICHUE U CIOKEeHUE (YKpyITHEe-
HHE) MaTepHK KOHEYHbI. B BEUHBIX MPEeBpaLICHHSX [0 KPYT'y MaTepust MpeObIBaeT B CIIEAYIOIINX COCTOSHHUSIX
IUIOTHOCTHU: CBEPXIUIOTHOCTH (CBEPXIUIOTHOE CTPYKTYpHOE TEJO, BEIIECTBO SIIPa aTOMOB); BHICOKOW ILIOT-
HOCTH (TBepbIe TeJa); CPESAHEH TUIOTHOCTH (KHUIKOCTB); HU3KOH TIIOTHOCTH (TIa3Ma); CpeHe HU3KOH IJI0T-
HOCTH (Ta3bl), CBEPXHU3KOH TIOTHOCTH (BaKyyM), YIABTPAHU3KOH INIOTHOCTH (KOCMUYECKHN BaKyyM, TOHKHI
MUp). IHTEHCUBHOCTH NBHXKEHUS (MPAMOIMHEHHOE, KPYyTOBOE, KoJiebaTeIbHOE) MaTEepUH B POCTPAHCTBE 3a-
BHCHT OT Pa3HOCTH TUIOTHOCTH MaTepHH U MPOCTPAHCTBA. BceneHHas KoHeuHa, IPEBPAIICHAS U JBIDKCHHUS
€e MaTepHu 10 Kpyry OECKOHEYHbI U BEYHbI, TAK KaK CTPYKTypHbIe Tesia BeesieHHOH, B TOM 4Kcie HeOecHbIe
TeJa, 3apOKIAI0TCS U3 CaMHX celsl, Macca ¥ dHEPTusl MaTepuu coxpansrorcs. Co3aaTens 3HaeT JTydllle.
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