AKAJZIEMHA ECTECTBO3HAHHKA

YCNEXMU Ne9 2011
co B P E M E H H o ro HAYYHO-TeOpeTHYeCKH U
ECTECTBO3HAHMUSA TP

ISSN 1681-7494

XypHan ocHoBaH B 2001 r.

AnexkTpoHHasA BepCcUA pa3MelaeTca Ha cauTe www.rae.ru

PEJAKILIMOHHA S KOJUTETU AL
I'naBHbIii pegakTop ML.IO. Jleasanos
OTtBeTCTBEHHBII CeKpeTaph H.1O. CrykoBa

Kypszanos A H., I'priznos B.C., Uneacuko AWM., Mapmankua M.® ., Mongaeckas A A,
Huxonenko B H., Pomaniios M.I'., Octposckuii H.B., Xapuenxo JIL.H., Bykosuu I'T’.

B :xypHaJie npeacTabiieHblI:
MaTepHaJbl MeRIyHAPOAHOi HAyUHOH KOH(pepeHnHH

* «CoBpeMEHHBIC POOICMBI 3arPS3HCHHUS OKPYIKAIOIICH CPeabDy,
Kanapcrue ocmposa, 11-18 mapma 2011 &.

MOCKBA «AKAJJEMUA ECTECTBO3HAHUWS»



YCIIEXHU COBPEMEHHOI'O ECTECTBO3HAHUMA
ADVANCES IN CURRENT NATURAL SCIENCES

Yupenurear — Akagemust EcrecTBo3Hanus

Hznanrne 3apeructpuposano B Munucteperse PO no aemam newary, TeacpagnoBCITaAHUI U
CPEICTB MACCOBBIX KOMMYHHUKAITHH.

Ceuzaerenbctso o peructparuu [TH Ne 77-15598.

Kypuan BkiroueH B Pedeparusnsbiii sxypuan u basel aanusix BUHUTH.

CBeacHuS 0 KYPHAJIC €KCTOJHO MYONHUKYIOTCS B MEXKIYHAPOIHON CIIPABOYHON CHCTEME IO TIc-
puoanucckum u npogokaromumcs maganusM «Ulrich’s Periodicals directory» B temsix ungop-
MHUPOBAHNS MHPOBOW HAYyYHOH OOIICCTBCHHOCTH.

7KypHan npeacraBieH B BeAyLIHX OHOJHOTEKAX CTPAaHbI U SIBJSIETCS PeLeH3HPYEMbIM.
Kypnan npeacrasien 8 HAYUHOI JIEKTPOHHOM BUBJIMOTEKE (HIB) —
rOJIOBHOM HCIOJIHHTEJE MPoeKTa no co3aanui Poccniickoro nuaexkca Hay4YHOro
uutuposanus (PUHI) u umeer umnaxr-paxrop Poccuiickoro nHaexca Hay4Horo
uutuposanus (M® PUHII).

Ten. penakunu — (841-2)-56-17-69

dakc (841-2)- 56-17-69

E-mail: edition@rac.ru

3as. penaxuucii HU. Hedénosa (105037, r. Mocksa, a/s 47)
Texanueckoe peaaxruposanve u Beperka [A. Kynakosa

Iloamucano B nmeuats 19.08.2011

Aapec ans koppecnonaenunu: 105037, r. Mocksa, a/s 47

Dopmar 60x90 1/8

Tumorpadus Axanemun EcrecTBo3HAHMS
Crioco0 meyarn — onepaTuBHBIN

Yen. meu. . 20,38

Tupaxx 1000 3k3. 3aka3 YCE/9-11

W3panne 0CyIECTBICHO B PAMKAX

KoMniekCHOM NeneBOH HAyYHOH MPOTPaMMBI IO H3JAHUKO HAYYHBIX MATCPHATOB
© MOO «Axkanemusa EctecTBo3HAHIS

© TMTPOO «Opraru3aunOHHO-U3AATCIECKAH oTAeH Akanemun ECTecTBOZHAHAD)
© CPOO «Oprann3annoHHO-H3IATCTBCKHN 0TAeT Akaaemuu ECTeCTBOSHAHIT»
© 000 Hzparemsckmii Jlom « Akagemust ECTeCTBO3HAHKSDY




B OUBUKO-MATEMATUYECKHUE HAYKM W 73

VAK 531.51; 378.14

YUYEBHBIE HCCJIEJOBAHUA TPABUTALIIUHA (Y. II)
Bopucos 10.A.

Bomxcexuti hunuan Maputickozo e0cyOapcmaeHH020 MeXHUYecKo20 YHugepcumema, Bonxcek,
Pecnybnuxa Mapuii On, e-mail: bor1946(@ramblerru

B otwume ot TPaJAUIIAOHHOTO, TI0OKa3aH WHOU IIYTH HHTETPUPOBAHUS A TIOJTYUCHUA YPAaBHCHU HAIIPSLKEH-
HOCTH I'PaBUTAIUOHHOTIO IIOJIAI B TOYKE HA YAAJICHUH OT MOJCJILHOTO OJHOPOJHOTO map006pa3Hor0 TeJIA. I[OKaBaHO
€T'0 COOTBETCTBHUE 3aKOHY BCEMHUPHOIO TATOTCHUA IIPU MPOBEJCHUHN KOMIIBIOTEPHOTO CYMMHUPOBAHUS. OGHapy)KeHo
HaJINYUC MAaKCUMAJIBHOT'O BKJIa/1a 3JICMCHTOB map006pa3H0r0 TeJla B BEJIMYUHY HANPSLKECHHOCTH I'PAaBUTAITHOHHOTO
IoJIsA B Hccne}:{yeMoﬁ TOYKE BHE 3TOTO TeJIa. Honyqua AHAJIATHYCCKAA 3aBUCHMOCTH l".]'Iy6I/IHLI TOJIOMKCHUA 3THUX
SJIEMEHTOB BHYTPH map006pa3H0r0 TeJia OT BBICOTHI Hccne}:{yeMoﬁ TOYKH Ha/l MOBEPXHOCTHIO TEJIA U €TI0 paguyca.

KmoueBbie ciioBa: 3aKoH BCEMHPHOI'0O TATOTCeHUA, HHTEI pHPOBaHHE, KOMITLIOTePHOEe CYMMHUpOBaHue

RESEARCH WORK OF THE LAW OF UNIVERSAL GRAVITATION (PART II)

Borisov Y.
Volzhsk department of Mari State Technical University, Volzhsk city Republic of Mari El,
e-mail: bor1946(@rambler.ru

The summary: In difference from traditional, other way of integration for reception of the equation of intensity
of a gravitational field in a point on removal from a modeling homogeneous spherical body is shown. Its conformity
to the universal gravitation law is proved at carrying out of computer summation. The phenomenon of the maximum
contribution of elements of a spherical body unknown earlier in size of intensity of a gravitational field in an
investigated point out of this body is revealed. Analytical dependence of depth of position of these elements in a
spherical body from height of an investigated point over a surface of a body and its radius is received.

Keywords: the law of universal gravitation, integration, computer summation

Bo Bropoi#i wactu y4eOHBIX HCCACAOBA-
HUW Mbl KCIOJIb30BAIH HHTCTPUPOBAHHUE H
BBI3BAHHOC HCOOXOIUMOCTBIO KOMITBHOTEP-
HOC CYMMHPOBAHHE, YTO TMOATAMHO MPHU-
BCACHO HIDKC. B WCCICIOBAaHUAX TIPHUHU-
Majau yuactae CcrTvaeHTel B.A. Apedresa
u B.B. TpyTresa.

1. PaccMoTpuM KOTBIIO paxuyca ¥, KOTO-
poe umeeT maccy m. Haiinem yckopeHHE CHJTbI
TSKECTH £ UM HAMPSKEHHOCTh MPAaBUTAIIHOH-
HOTO TOJISL, JAJICe MPOCTO «HAMPSKCHHOCTHY,
KOTOPYKO CO3AACT 3TA MAcCa HA PACCTOSIHUU X
OT 3TOTO KOJIbIIA Ha €10 ocH [1]. Bospmem ame-
MEHT KOJIbIIa AJIHHOM dI, KOTOPBII UMEET Mac-
cy dm. HampsukeHHOCTB, CO37aBacMasi 3THM
3CMEHTOM

-~ dm
dge =G——.
g B (1)

ITOT BEKTOP MOYKHO PA3NOKHUTE HA JBE CO-
cragystrornue (puc 1).

dm,dl

Puc. 1

Cocrassromue dg y K&KIOTO U3 JABYX B3a-
MMHO TPOTHBOTIONOKHBIX 3JICMCHTOB B3AUMHO
yHIUITOXKAr0TC. Toraa Moaymb

= Jdgx.
Cocrasnsroras
x
dg, =dg-cosa=dg————. (2)
r+x
N3 (2) u (1) monyunm:
Gx-dm

g, = ——,
NGEE DN

OTKyZA:

)

x

— I"’
(r +x )/
JTO M €CTh HANPSIKCHHOCTh B TOUKE A, T.e

g, =g, WM

Gx-m
G +x2)% .

2. Paccmotpum auck paguycoM K korto-
PBIM UMEET MACCy 71 U IJIOTHOCTD .

OnpenenuM MOAYIh HANPSKCHHOCTH HA
ocu aucka B Touke 4 g, Kak QyHKIMIO paccTo-
SIHUSL X BOJIb €10 oc (puc. 2). [lycte Toamuna
aucka b OyaeT BO MHOTO Pa3 MEHBIIE €ro pa-

84 4)
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auyca K. Jluck pazodrem Ha kompua. Kompio U3 (4) u (5) monyumm:
paauyca r IMUPUHOHN dF UMEET MacCy dm U Co3- G-x-dm Gp-xb-2nr-dr
JacT HaNpPsKCHHOCTD dg. Torma dg = 2 = TN
dm — pdv — pb2mr-d (5) (r+x)2 (T +ar)?
N3 (6), mpoBoAst MHTETPUPOBAHKE, TIOTYIHM:
K 2rd, dar’
fdg prbnf rar 73] = prbnj' d /
o (r* +x7)2 o (r* +x7)2
. (7
2 + 2 A+1
—Gpubn X |k _ Gowpomf1-— 2 |.
- % +1 K> +x*
- OTKYJa
i K=R—[(x-h)—RP*=R*—(x—h—R).
" e i b Torna dpopmyna (7) opeobpazyercst:
- r
; N1 - <
0, d i X =Gp2rn|1- dx. (8
- V. JR-(—h—R} +2° ®)
24
X
b
|
Puc. 2 >

3. Ot aucka nepelaeM K mapoodpasHOMyY
OHOPOIHOMY TENIy — MOJCTH IuIaHeTsl. [l
pacueTa HaNpsDKCHHOCTH HAA0 TEJIO Pa3OHTh
Ha aucku. Touka A HAXOOUTCS HA OCH JUCKOB
Ha PACCTOSHHUH /1 OT MOBEPXHOCTH IIApoodpas-
HOTO Teaa paguyca R. B dopmyne (7) b Oyaet
paBHO Hiary CyMMHPOBAaHU, a IPU UHTCIPHU-
posanuu b = dx. Paguyc muckos K st mapo-
oOpasnoro Tena 3asucur ot X. Ilo puc. 3 BbI-
pasmum K:

Puc. 3

PesynpratoM nHTErpUpOBaHUS STOTO YPaB-
HeHMS (MO 3aKOHY BCCMHPHOTO TITOTCHU)

K*=R-a* a=((x-h)- JOJKHO OBITE:
b2 Gp4nR’®
g=Gpn | |1-—— — |dr= 2T ©)
/ JR —(x—h—Ry +x 3(R+h)
Ho B341e uHTErpan mo ypasHenuto (9) Ha Gp41tR3
JAHHOM 3TaIle MCCICAOBAHMI MBI HE CMOTIIH, e ———n, (11)
MO3TOMY TPCATNPUHIA KOMITBIOTCPHOC CyM- 3(R+h
muposanue B mporpamme MS Excel, manoxen- Pacuer mo ypasuesmio (10) mpu rmare
HOC B IYHKTC 4, 4TO M MPUBEJIO K BAXKHOMY pe- ~ CYMMHPOBAHUA b=1mm, R=45 mm,

3yJbTary. 3aTeM UHTErpat ObLT B3AT, HO BBUAY
Oonpmoro 00beMa H3IOMKCHHUSI Mbl MaTcpHal
37€Ch HE IPUBOIUM.

4. ]In1  cyMMHpPOBAaHHS  HCHOIB30BATH
VpaBHEHHE
=R X
Gp21cb2 1-—= =.(10)
JR -(x-h-R) +x

pe3yarTar CYMMHUPOBaHUS O KOTOPOMY CpaB-
HUBAJIH C PE3yJIbTaTOM I10 YPABHEHUIO:

h=25MM U M3MECHCHHH X OT X =h =25 MM
g0 x=h+2R=115mm, Gp=1 3nHaucHuec
(B yCITOBHBIX e,Z[I/IHI/ILIaX) g = 77 975979 en.,
a o Qopmyne (11) g =77, 898857 ea. Ilpu
VMCHBIICHUH IIara CyMMHPOBAHHUS TOYHOCTb
MOBBIIACTCS. TaK MPH IIare CyMMHUPOBAHHS
b =0,1 MM cpaBHHBACMbIC 3HAYCHHUSI, YKE Oy-

Ayt g, =77,898462 en, g =77, 898857 ea. Te.
MOKHO CUMTaTh, UTO g g I[anee 4TOOBI 3TO
JOKA3aTh TOUHEE, MCCICAOBATH 3aBHCHMOCTD
g, otTh. PacueTHbie JIAHHBIC TPUBCACHBI B Ta-
6nHue U Ha puc. 4.
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Puc. 4

Tabnmuma: (mpu R =32 MM, b =2mm, G p=1)

h 0 16 32 48 64
h+R 32 48 64 80 9%
(¢-na 10) | 128,204 [ 59311 [ 33.438 [21.412 | 14.873
&,

(¢-na 11) | 134,042 [ 59,574 [33.510 [21.447 | 14.894
8y

Pasnocts | 5,838 | 0,263 | 0,072 | 0,034 | 0,020
g, &

N3 puc. 4 BunHO, 4TO TIpHU HAICH MCTOIU-
KC MPOBCACHUA CYMMHPOBaHUA — OT AUCKOB,
HaOMIOAACTCS HATHYNE MAKCHMAIBHOTO BKIIA-
Aa g B 3HAYCHHE HANpPSKEHHOCTH (yCKOpe-
HUS) OT 3AeMEHTOB cepuucckoro teaa. [pu-
YUCM TMOJIOKCHUC MAKCUMYMOB CMCINACTCA K
UEHTPY CHEPUICCKOTO TE/IA MPH YBCIHUCHHH
paccrostaust /. Kak moka3slBacT aHaIU3, MOJI0-
JKCHHUE 3THX TUCKOB (PUC. 5) OIPEACAsICTCS Ka-
CarCJIbHBIMU, MMPOBCACHHBIMU U3 TOYKU A, 501051
r1yOUHOH /. OT HOBEPXHOCTH LIApooOpazHOro
teaa Ha otpeske AC.

i

A L

0 Simax

I

|

|

E
N

Puc. 5

U3 puc. 5 MOKHO TTOMYYINTH, ITO BETHUUH-
HEL A, L. 1 R cBs3aHBl YPaBHCHHUEM:

11 1
LTHR 2)
OTKy,Z[a MOKHO OHpC,Z[CJ'II/ITb
_ kR
" h+R (13)

Vpasuernue (12) yIOBACTBOPSICT OYCBUIAHBIM
rpaHu4HbIM yenoBusM. Tax, mpu 7 =0 Tak-
ke L — 0. 1 510 1aBHO U3BECTHO A1 3€MIIHA
B ofOmeH (HU3NKEe U Te0C3uH; a mpu /1 — oo,
v h>> R, [ =R, T.¢ AUCK, ONPEACISIOMINI
g, ... MPOXOJUT 4YEPE3 LEHTP CHEPUUECKOTO
TENA, U UIMCET CaMbli OOMBIION AWAMETP, TO-
3TOMY AACT MAKCUMATBHBINA BKIIAM, YTO TAKKE
ABISICTCSl OueBUAHBIM. BeiBon ypasHenus (13)
MOYKHO BBITIOJTHHUTb IYTEM aHAIN3a DKCTPEMY-
Ma ypasHeHu (8).

Takum o00pa3oM, HCMOIB30BAHHE KOM-
MBIOTCPHOTO CYMMHPOBAHUS TO3BOIUIO 00-
HApYKUTh HECHU3BCCTHOEC PaHEEC SBICHHC Mak-
CHUMATIBHOTO BKIaJa 3ICMEHTOB MOJCIBHOTO
mapooOpasHOro OJHOPOJHOTO TEA B BCIHYH-
HY HaIPS’KCHHOCTHU T'PABUTALIMOHHOTO OIS B
HccnenyeMoH Touke BHe 3Toro tena. [lonyueHa
AHATUTHYCCKAS 3aBUCUMOCTh TIyOWHBI MOJIO-
JKCHHSI 3THUX 3JCMCHTOB BHYTPH Iapoodpas-
HOTO TENA OT BBICOTHI HCCIIEAYCMOH TOUKU HAZ
MOBCPXHOCTBIO TENA H €T0 Paguyca.

B memoM, B OTIMYMH OT TPagULHOHHO-
IO MOKA3aH WHOW MyTh HHTCTPHUPOBAHMS IS
MOJYUCHHUS YPABHCHHS HANPSKCHHOCTH Tpa-
BHUTALHOHHOTO OIS B TOUKE HA YAAJICHHUU OT
mapoodpaszHoro Teia. YPaBHCHHE COOTBET-
CTBYET 3aKOHY BCCMHPHOIO TATOTCHHS, YTO
JOKA3BIBACT MPABOMEPHOCTh HCIIOIBb30BAHHO-
ro MOAX0Ja.

B nacroamee Bpems [2-4] rpaBuTanmoH-
HOC TOJIC IUIAHETHI OOBIMHO MPEIACTABIAIOT B
BUJC LIAPOBHIX (PYHKIUMH, T.€. IIAHCTY pa3Ou-
BAIOT Ha LIAPOBBIC MOBEPXHOCTH. Maccy kaxk-
JOU IIapOBOU MOBEPXHOCTH IOCIEC HHTCTPH-
POBaHHS PACcCMATPUBAIOT COCPCIOTOUCHHOH B
ce neHtpe. MHTErprpoBanue mo ooObeMy mia-
HETBI CBOJMTCSI K HHTCTPUPOBAHHIO IIAPOBBIX
MOBCPXHOCTCH M MPUBOIUT K COCPCAOTOUCHHIO
MAacChl IUIAHETHI B €€ LICHTPE, T.€. K TPaIHULHU-
OHHBIM MPCACTABICHUAM O TPABHTALMOHHOM
none miaHeTsl. TakuMm oOpaszoM, oOHApYKEH-
Heii HaMu 3QGEKT B AUTEpaType HE pacceMa-
TPUBACTCA U SBIACTCS HOBBIM.
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B reozesmn paznuuaror nBa THIA 3a7ad.
OmuH THN — ONPEACICHUC TPABHTALIMOHHBIX
XapaKTCPUCTHK TMONS IUIAHCTH MO CTPYKTYpE
3MEMECHTOB 3E€MIIM; APYTOH THI — MONYYCHHE
JAHHBIX O CTPYKTYPHBIX 3JCMCHTAaX 3CMIIH,
HANpHMEp, MOUCK TONE3HBIX HUCKOMACMBIX IO
maHHbiM rpaButanun. M 310 B Oomblei mepe
HCTONB3YCTC ISl M3YUYCHHS JHIUb IMOBEPX-
HOCTHEIX CTPYKTYp 3emiu. Panee Takoe uzyue-
HHUC TMPOBOIUIOCH HAYYHBIMHU 3KCIICAULIMSIMH.
B tom umncne okcaHorpaduyeckumu (Hampu-
Mep, TOUCK HedTH). 3areM CTald HCIOIb30-
Barb MC3. [lonmyueHHBIC HAMH PE3VIBTATHI
MOMOTYT B MPOBCACHUH MOJOOHBIX HCCICAO-

BaHHH U B 0COOCHHOCTHU ITyOWHHBIX CTPYKTYP
3emumu ¢ momompio UC3.

Crncok aureparypsol

1. Bonpkenmteitn B.B. COopHuUK 3a7a4 110 o0meMy Kyp-
cy dmsukn. — 3-¢ u3n., ucnp. u gon. — CII6.: Kumwkueiit Mup,
2007. — Ne 2. - C. 143.

2. ITantenees B.JI. OQusuka 3emsin u IiaHeT. MIY
uMm. M.B. Jlomonocopa. ®usmueckuii (akyisreT: Kype JeK-
i, — M., 2001. — http://www.astronet.ru/db/msg/1169697.

3. [Mantenees BJI. Teopus ¢urypsr 3emmn. MIY
uMm. M.B. Jlomonocopa. ®@usmueckuil (akynsreT: Kype JeK-
i, — M., 2000. — http://www.astronet.ru/db/msg/1169819.

4. Xnmenepckuii B.K. [eodusnueckue MeTObI HCCIIEIOBA-
HUS 3eMHOH Kopbl. U.1. MexxayHapodHbIH YHHBEPCHTET NpH-
ponbl, obmecTBa u uesnoBeka. — JyOna, 1997. — http://www.
astronet.ruw/db/msg/1173309.

B ADVANCES IN CURRENT NATURAL SCIENCES Ne9, 2011 M



