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Jluww epems 6e4HO U npocmpaHcmaeo,
8CE OCMAIbHOE UBMEHSECMCAL.
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OT ABTOPA

Veaowcaemvrit yvumamens!

Bvl depoicume 6 pykax smy knuey, 3wauum Bac, xak
U MeHsl, uHmepecyem 60npoc NPUUUH CIpeMIeHUs Mame-
puu 6 yenmpul cep 36€30 u nianem Bcenennoil.

Ilpeonacaro emecme natimu omeem Ha 3MOM 8ONPOC
0151 NOHUMAHUSL (DYHOAMEHMATILHBLIX OCHO8 YCMPOUCMEa
Mupa, cnocobcmeys pazgumuio HAYKU U NPUKIAOHOMY
NPUMEHEeHUI0 3HAHUL 68 OPeaHU3AYUlU JHCU3HU 4el08eKd C
2YMAHHBIM OMHOWEHUEM K npupooe 3emu.

H. Ilpyc



IJEHTPOC®EPA

BBEJIEHHUE

AKTyaJIbHOCTh HACTOSIIEH paboThl 00YCIIOBIEHA MTOUC-
KOM OTBETa Ha OJHWH W3 TJABHBIX BOMNPOCOB (PyHIAMEH-
TAJIbHOW HAYKH: TOJI IEHCTBHEM KaKOW SHEPTrUu U KOCMU-
YECKUX CHJI MAaTepHisl CTPEMHUTCS B IICHTP 3BE3] U TUIAHET
(popmupyst ux cdepbl), a TaKKe YpPaBHOBEIIUBACTCS
opOUTaNTBHOE BPAIICHUE ITUX KOCMUYECKUX Tell.

B aT0M KHUTre IpeacTaBiIeHa rUIoTe3a, B KA4eCTBE OT-
BeTa Ha 0003HAYEHHBIA BOIPOC, TJIC ONMKCAaHA BEKTOPHAs
MOJIETb LEHTPOOESXKHBIX CHIl BcemupHOro BparieHus, moj
MEXaHUYECKUM BO3JCHCTBHEM KOTOPBIX MPOUCXOIAT yKa-
3aHHBbIE KOCMHUYECKHEe mpouecchl (manee — I'umoresa).
[Tpu 3TOM pe3ynbTathl 3TUX (PyHIAMEHTAIBHBIX HCCIEA0-
BaHUU OOpeNH MPHKIATHOE MPUMEHEHHE B pa3padOTKe
WHHOBAIIMOHHBIX CHCTEM 3HEProodecreyeHus 31aHuil OT
HEUCCSIKAeMbIX UCTOYHUKOB YHEPTHH.

OcHoBaHueM BBIIBIKEHUS [ MTIOTE3bI SIBsIETCS 00IIIe-
W3BECTHOE OOCTOSITEHCTBO — TEOPHUSI O CYIIECTBOBAaHUU
rpaBuTaniuv (BceMupHOro TSATroTeHUs) 3a MHOTHE CTOJIE-
TUSL HE 00pesa 10Ka3aTeabCTB.

Bwmecre ¢ aTuM B MoHOTpaduu coaepkarcs 000CHOBA-
HUS TOTO, YTO TPAaBUTAIIUHU B IIPUPOJIC HE CYIIESCTBYET.

['unoresa TpakTyeT — TsHKECTh Ted (Bec), B OTJIMYUE OT
MAacChl, SIBJISICTCS] IPOU3BOIHOM LIEHTPOOESKHBIX CUII, a HE
CUJI MAaTEPUAIIBHOTO TATOTEHUS. JTO 3HAYUT, UTO CHJIBI,
MOJ1 BO3JIEUCTBHEM KOTOPBIX MAaTepusi CTPEMUTCS K LEH-
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[JEHTPOC®EPA

TPy 3€MJIH, UCXOJSIT HE OT 3€MJIH, a U3 KOCMOCA, SIBJISISICh
MIPOM3BOIHBIMU CUJI BceMupHOTO BpalieHus.

v «dmobbl 006pamvcs 00 UCMOYHUKA, HAOO NJIbLMNb

npomue meuenus» (noavckuu nosm Cmanucnas Edxcu
Jey, 1909—1966 22.).

Astop I'mmore3sr — Ilpyc Hropes Brnagumuposwuu,
npeanpuHuMaress, J0ktop ¢unocodpuu (PhD), mexanuk,
aBTOp cTarei, MoHorpaduii, uzobpereHuii (B ob6IacTu
CTPOUTENBCTBA, SHEPreTUKW, MEXAHUKH), YYpPEIUTEIb
VHHOBALIMOHHO-aKTUBHOTO npeanpusatus «Jlom Ilapky.

AHanmu3 ['MnoTte3pl MMPOKUM KPYrOM YYEHBIX IO3BO-
JIUT ONIPOBEPTHYTH MJIM JTOKA3aTh BEPOATHOCTh €€ MOJEIIH,
Y, BOBMOXHO, OOpaTUTh TaHHYIO TUIIOTE3Y B IOCTOBEPHOE
3HAHUE C MEPCIIEKTUBOM €ro MPUKJIIATHOTO TPUMEHEHUS.

v «l'unomesa dondcna 6vimb makoéa, umooObl npu
CMONKHOBEHUU C HAOA00AeMbIMU (DAKMAMU OKA3AMbCS
UMU OOKA3AHHOU UNIU ONPOBEPESHYMOUy (opumanckuil ¢u-

J10CO@h, COYUOoNoe, IKOHOMUCM U NOIUMUYECKULl Oesamedb
Jwcon Cmrwoapm Munnw, 1806—1873 22.).

Jlist monuMaHus [MHOTE3bl TEKCT KHUTH HW3JIOKEH
C TPUHIUNMHAAIBHOW TPOCTOTOM, KpaTKO, B HAyIHO-
MOMYJIIPHOM CTHJIC, B HEM MPUMEHEHBI 0a30BbIC 3HAHUS,
Kiaccuaeckne GopmyIibl, icHas rpadrka, oOmen3BecTHAS
uHdopmarus. CChUIKH, TIO3UITMN BEJIUKHX JIFOCH, HOBBIS
MOHATHUS U TEPMHUHBI Pa3MEIIICHBI B CAMOM TEKCTE.
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IJEHTPOC®EPA

1. DYHAAMEHTAJIBHBIE ACIIEKTBI -
TAHET NJIK TOJKAET?

1.1. BcemupHoe TATOTEHHE

[TpubnmxeHre MTOHUMAHUS YEJIOBEUYECTBOM UCTUHHOMN
MPUPObl KOCMHYECKHX CHJ CTPEMIICHUSI MaTepud B
IIEHTPHI cdep 3BE3/ U TJIAHET, a TAKKE CHUJT YPaBHOBEIIIH-
BAIOIIUX MX OpOUTAIBLHOE BpallleHUE, HE MPEICTABISAETCS
BO3MOXXHBIM 0€3 aHaju3a CYIIECTBYIOIIUX TEOPUM U BbI-
JBUTAEMBIX HOBBIX rmnote3. Hacrodiias kHUra npuHIM-
MAAJIBHO HAYMHAETCA C OCHOBATEIBHOI'O PACCMOTPEHUS
TEOpUM O CYILIECTBOBAaHMU BCEMHpPHOTO TATOTEHUS —
IPABUTALIMH, C UEIBIO JOKA3aTEIbHOIO €€ UCKIIFOYEHUS U3
BApPUAHTOB MOJICJIEN YCTPOMCTBA KOCMUYECKON MEXAHUKH
Y BBICBOOOXJICHUSI CO3HAHUS YEJIOBEUECTBA OT 3aKOpPEHE-
JIBIX OITMOOYHO MPUHATHIX aKCUOM B IEJSIX HAIpaBICHUS
paboT HaJl ApTyMEHTUPOBAHHBIMU TUTIOTE3aMHU.

B ocHoBe Teopun BceMHpPHOro TATOTEHUS JIEKaT Thl-
csiueNieTHUE HAOJI0IeHUsT YUEHBIX 32 KapTUHOW HEOeCHO
MEXaHUKH U CTPEMJICHMEM MaTepHUaJIbHBIX TEN K 3eMmiie.
Ncaak HproToH (Pu3uK, MaTeMaTuk, MEXaHUK M acTpO-
HOM, 1642—-1727 1T.), KOHCTAaTUPYs 3Ty KAapTUHY, IpPEJ-
MOJIOKUJ (KaK M JIPyrue MHOTHE Y4€HBIE), YTO MaTepu-
albHbIE TeJa HMMEIOT B3aMMHOE TATrOTeHHE (BCIIOMHHUM
s0mok0 HproToHa), W BEIpaOOTAI MaTEMaTHYECKYIO



[JEHTPOC®EPA

MOJIeNIb CHJIbl TSTOTEHUS ABYX Tell, BBEIs I'PABUTAIIMOH-
HYI0 IOCTOSIHHYIO (KOHCTaHTY) — G.

Paccmotpum sty dopmyny (G ra 2017 2.):
F=G-(ml -m2):R°,
rjae F — cuia rpaBUTAaINH,
G — rpaBUTAllMOHHAS [TOCTOSIHHASA (KOHCTAHTA) =
M -c?xe)=6,67-10"
ml —Macca nepBoro tena (x2);
m2 — Macca BTOpPOTO Tena (ke);

R — paccTosHue Mexay LeHTpaMu cdep Tel (m).

Jlannas ¢popmyna B XVII B. oOpena B Hayke cTaryc
3aKOHa BCceMUpPHOro TArOTEHHs W Jieryia B OCHOBY IOHM-
MaHMs 4eJIOBEYECTBOM yCTpoucTBa Mupa.

Opnako, 0oOpaTuM BHUMaHHE — B 3TOH QopMyIe
PaCCUMTHIBACTCS CHJIA TATOTCHUS TOJIBKO ABYX TeJ. [lo
HETIOHATHBIM IPHYWHAM B 3TOW MOJCIIH HE YIUTBHIBACTCS
TO, YTO TAKOTO CYIIECTBOBATH B KOCMOCE (PH3WYECKH HE
MoxeT. K mpumepy, npu pacuére CHiIbl TATOTCHUS 3eMITH
u JlyHsl (B ciydae CyIIECTBOBAHHWS T'paBUTAIIMU) HEBO3-
MOKHO UCKITIOUUTH Biusinue Tsarorennst Connia Ha JlyHy

CaenoBaresibHO, 3aKOH BceMHMPHOro TAroOTeHUs!
MPOTHBOPEYHUT caM cede — pH pacyére CHIbI NPUTH-
skeHus 3eMuu M JIyHBbI HCKJIIOYAeTCH CHJIa MPUTHKe-
Hus CoJIHIA ¥ IPYTUX KOCMUYECKUX 00bEKTOB.



IJEHTPOC®EPA

JIaHHO€ TTPOTUBOPEUYNE MHOTUE YUEHBIE YCUIICHHO TIbI-
TarOTCS ONpaBAaTh TeM, uTo JIyHa u 3emiis SBISIOTCS OT-
JNEITBHON CHCTEMOW C OTAEIBHBIM LIEHTPOM Macc, MO3TO-
My Couniie He npuTsaruBaet JIyny. Ho Takue 3akitoueHus
TOJIBKO YCWJIMBAIOT MPOTUBOpeure Teopur BcemupHoro
TTOTEHUS U OTHAJISIOT JIIOJASH OT IIOHMMAaHHUS UCTHUHHOU
MIPUPOIBI CUIT KOCMUYECKOW MEXAHUKH.

Boiiee Toro, B 3akoHe BcemupHOro TAroTeHus, HaIps-
MYI0 KacCaroUIerocs MEXaHWYE€CKOW CUCTEMbI, HE YUHUTHI-
BalOTCS PA3HOBEKTOPHBIC IICHTPOOESKHBIC CHUIIBI KOCMUYE-
CKUX TeEJI, BPAIIAIOMIMNXCSA B CJI0KHOM KHHEMATHYECKOU
CHUCTEME. DTO TAKKE ABJSCTCS MOJHBIM TPOTUBOPECUHEM.

Caenyer npu3HATh — CylleCTBOBAHHE T'PABUTALINH
U eé MpUPo/a OCTAJNCH HEIOKA3AHHBIM SIBJIEHUEM.

Takum oOpa3om, Hayka O€3/10Ka3aTeIbHO BBIJIBHHYIJA
TEOpHI0 BCeMHPHOTO TATOTCHHS KaK aKCHOMY.

Opnnako 6e310Ka3aTeNbHbIe aKCHOMBI MOTYT OTPOBEp-
raThCsl MyTEM MOUCKA M PACKPBITHS UCTHHEI.

v «Hayka noxodca na Ooemekmusnvlii pacckas. Bce
Gdaxkmul noOmMeepIHcOarom onpedeiréHHyo cunomesy, Ho
NPABUNLHOU, 8 KOHYe KOHYO8, OKA3bl8AemCsl COBEPUIEHHO
opyeas eunomesa» (Quzuk, mamemamux, Quiocogd
Qununn Ppank, 1884—1966 22.).
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BcnoMHMM, 4enoBeYeCTBO MMENO 0e3/10Ka3aTesIbHYIO
akcuomy — 3emJs miockas. Mcrrna — 3emiis kpyriasi.

B Hacrosiniee Bpemsi OOJBIIMHCTBO JIOJEH YBEpPEHO,
yTo BceMupHOE TAroTe€HHE CYIIECTBYET, HO OOBSICHUTH
ATO SIBJIEHUE HUKTO HE MOYKET, CJIOBHO OHO MUCTHYECKOE.

CoBpeMeHHasi Hayka MPOJ0JDKAaeT YTBEPXKIaTh, a IO
CyTH, TIpenojaBaTh — 3a CUET TATOTEHHUS BCEH MaTepuu
chopmupoBanuch chepsl 3BE3 U IUIAHET, B3AUMHOE TS-
TOTCHHE KOTOPBIX YPaBHOBEIIMBACTCS IEHTPOOCIKHBIMHU
cunamu ux BpamieHusa. To ecth JIyHa, Bpamasch BOKPYT
3emun, yAep>KUBAaeTCS Ha CBOEH OpOMTE SKOOBI 3a CYET
paBHOBecusi CHIbl TsATOoTeHMs JIyHBI K 3emMje C IEHTPO-
OCXKHOM CUIION €€ BpaIleHusI.

Onnako, kakue Obl YPABHEHUS He MCNOJIb30BAJIUCH
JJISL ITOT0 pacuéra, pe3yJbTar OyaeT OJUH U TOT XKe —
PaBHOBeCHSI CHJI TATOTEHHSI M LEHTPOOEKHBIX CHJ B
KOCMHYECKOH MeXaHNKe He CylleCTBYeT.

JlokazaTenbCTBOM 3TOTO SIBIAIOTCS MPUBEAEHHBIC HHU-
K€ KIACCUYECKUE PACUETHl CUJI TMPUTHKEHUS 3eMIIM U
Jlyawl, Conania u JIyHBI, a TakXe IEHTPOOCKHBIX CHII
BpaiieHus JIynsl Bokpyr 3emiu v CoyiHIIA B pa3jIUYHbIC
nyHHBIE (a3bl opOuTanbHOro BpaiieHus JIyHsl (To ecTh B
HOBOJIYHHE, Korjaa JlyHa Haxomutcs Mexay 3eMI€l u
ConHuem, U B MOJIHOJMyHUE, Korna JlyHa ¢ mpOTUBOIIO-
7105kHOM 0T COJIHIIA CTOPOHBI 3€MJIH).

11
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Pacuér Ne 1. Cuna nputsxennst Jlynol u 3emuiu:

Fiz =G - ((m1-mz) : R?),

rae G — rpaBUTalMOHHAS NOCTOSHHAs (M3 ¢ 2 k2 ));
mi — macca 3eMiiu (k2);
my — Macca JIyHsI (ke);

R — paccrosiare Mexay rieHTpamu chep 3emin u JIyHBI (m).
(597219-10*)-(7,3477-10%)

384 467 0002 =0,019801-10 H.

~11
Fyyyps =6,67-107"-

Pacuér Ne 2. Cuaa npurskedus Jlynsl 1 CosiHIa B HOBOJIY-
HHe (npu MaKcumanbHom npubaudxcenuu Jlynot k Connyy):
Frncu =G - ((m1-m2) : R?),
rae G — rpaBUTAlMOHHAS OCTOSHHAsA (M ¢ 2ke));
mi —Macca ConHua (ke);
my —Macca JIyHsl (k2);
R — paccrosiaue mexay nieatpamu cep Comaima u JIyHbI (u).

(198892 : 1030)- (7,3477 : 1022)

1499152911007 =0,043371-102 H

Fiinen = 6,67-107'

Pacuér Ne 3. Cuaa npursikenusi JIynsl n CojiHIa B MOJIHOJY-
HMe (npu maxcumanvrom yoarenuu Jlynot om Connya):

Frnen =G - ((m1 - my) : R?),

rae G — rpaBUTalMOHHAS NOCTOSHHAsA (M ¢ 2'k2 !);
m1 — macca ConHua (k2);
my — Macca JIyHsI (ke);
R — paccrosiane mexy rieaTpamu cep Counnia u JIyHsr (m).

(1,98892-10%)-(7,3477 107

150 684 225100° =0,042929-10*> H

Fiinen = 6,67-1071
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Pacuér Ne 4. IlenTpoOe:xkHas cuiia BpameHuss JIyHbl BOKpYr
3emuu:

Fuz=m-V?:R,
rae m — Macca JIlyHsI (ke);

V — opburanpHas CKOPOCTh (M/c);
R — pacctosHue mexay 1ieHTpamu cdep 3emiu u JIyHsl (u).

Fiy = 7,3477-10%% - 10232 : 384 467 000 =
=0, 020 000 - 102 H.

Pacuér Ne S. IlenTpoOe:kHas cuiia BpameHus JIyHbl BOKpYr
CosiHIIa B HOBOJIYHME (NpU MAKCUMATILHOM NpubIudiceHuu JIyHvl

Kk Connyy):

Fuicu =m - VR,
rae m —Macca JIyHsI (ke);
V — opOuTanbHas CKOPOCTh (M/c) (6 coomeemcmesuu ¢ opou-
MAIbHOU CKOPOCMbIO 3eMlu;
R — paccrosiane mexnay neHtpamu cep Comnma u JIyHbl B
HOBOJIYHUE (M).

Fu =7,3477 - 10%- 29 783%: 149 915 291 100 =
=0,043 475 - 10 H.

Pacuér Ne 6. LlenTpoOe:xkHas cuiia BpameHus JIyHbl BOKpYr
CoJsIHIA B OJIHOJIYHUE (NPU MAKCUMANbHOM YyOaneHuu JIyHbl om
Connya):

F]_[ncn = I’l’l'V2 . R,

rae m — macca JIyHsl (k2);

V' — opburtanpHas CKOPOCTh (M/c) (8 coomeemcmsuu ¢ opou-
MANbHOU CKOPOCMbIO 3eMIU);

R — paccrosiane mexay mnenrpamu chep Comnma u JIyHbl B
MIOJTHOJTYHHE (M).

Fu=7,3477 - 10%- 29 783?: 150 684 225 100 =
= 0,043 253 - 10 H.

13
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Pacuér Ne 7. Pe3yabTHpyromas cujia B3auMOACHCTBHN (CJIMsI-
HHSI) M PAacCCOrJIACOBAHHOCTH CHJI NpHUTsSKeHus JIyHbl H
Coanna B HOBOJIyHUE, JIyHBI U 3eMJIM, HEHTPOOEKHON CHIIBI
Bpauenus Jlynol Bokpyr 3emuin 1 Bokpyr CoJiHIa B HOBOJIY-
HUE (8 nepuod maxcumanbrHo2o npubaudxcenus Jlynot k Connyy,
Koeoa eéekmopwl cunl npumsicenus Jlynot ¢ Connyem u ¢ 3emnéu
NOJHOCMBIO NPOMUBONOTIONCHBL Opye Opyey, KAK U NpOMu8ono-
JIOJHCHBL Opy2 Opyey BeKMOPbL CUN YeHMPOOeICH020 8pawerus JIy-
Hul 6okpye Connya u 3emau, npu 3mom 6eKmop Culbl NpUmsalce-
Hus JIynot u Connya cognaoaem ¢ 6eKmMopom YenmpoOestCHOU Cu-
abl epaujenuss JIyHvl 8okpye 3emau, Kak u coenadaem 6eKmop
npumsaxcenust JIyHol u 3emau ¢ 86eKMopom YeHmpoOeHCHOU Cubl
epawenus JIynvl 6okpye Conrnya):

Freen = (Fruic + Fui) — (Fmn + Fue),

rae Fpepu — pe3yNbTUPYIOIIAs CHJIA B3aUMOJECUCTBUS (CIUSHUSA) U
paccoriacoBaHHOCTH CUJI B HOBOJIYHHE;

Frncn — cuna nputsixenus Jlyast u Connna B HoBonyHue (H);

Fuyiz — uentpobexxnas cuina BpamieHust JIyHsl Bokpyr 3emin
(H);

Frizn — cuna nputspkenus Jlyns u 3emnu (H);

Fuyic — uenrpobexxnas cuna BpauieHus Jlynsl Bokpyr CosnHia
B HOBOJIyHUE (H).

Frgpn = (0,043 371-10%2 + 0,020 000-10%?) —
—(0,019 801-10%2+ 0,043 475-10%) =
= 0,063 371 (cuna, HanipaBieHHas K HeHTpy ConHua) —
— 0,063 276 (cuna, HanpasyieHHas ot ueHrpa ConHua) =
= 0,000 095 10?2 H (cuna, HanpaieHHas K neHTpy ComHIa).

14
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Pacuér Ne 8. PesynbTHpyomas cujia B3aumoaeicTBuii (ciaus-
HHMSI) UM PaCCOrJIACOBAHHOCTH CHJI NPpUTsKeHUus: JIyHbl m
CoaHua B nosiHosyHue, JIyHbl 1 3emJin, HEHTPOOEKHOM CHIIbI
Bpamenus Jlynsl Bokpyr 3emun u Bokpyr CoJiHIa B IOJIHO-
JYHHUE (8 nepuoo maxcumanvroz2o yoanenus Jlyner om Coanya,
K020a 6eKmopbvl CUl YeHmMpoOe#CHo20 6pawjeHus JIyHbl 8OKpye
Connya u 3emnu norHocmvio co8naoarom, Kak u NOJIHOCMbIO CO6-
naoaiom eekmopwl cun npumsadxcenusa Jlynvr k Coanyy u 3emre,
npU 3MOM 8EKMOPbI IMUX YEHMPOOEHCHBIX CUL NPOMUBONOTIONC-
Hbl BEKMOPAM YKAZAHHBIX CUT NPUMANCEHUSL):

Feeen = (Fiuic + Fuu) — (Frcn + Fzn),

rae Fpepi — pe3yibTHPYIOIIAsl cujla B3aUMOJICHCTBUS M paccoriia-
COBAaHHOCTH CWJI B MOJIHOJIYHUe (H);
Func— cumnma  ueHTpoOexxHOro BpamieHus JIyHBI BOKpYT
Comnnua B nonunonynue (H);
Fy3 — uentpobexnas cuna Bpatenus JIynsl Bokpyr 3emimu (H);
Frncn — cuna nputsbkenus Conuana u Jlynel B nonnonysue (H);
Frizn — cuna nputsbkenus 3emuu u JIynel (H).

Freen = (0,043 253-10% + 0,020 000-10?%) —
— (0,042 929 -10%> + 0,019 801-10?%) =
= 0,063 253 (cuia, HanpaBieHHas oT rieHTpa CoJHIa) —
— 0,062 730 (cuina, HanpaBneHHas K ueHTpy CousHua) =
=0,000 523-10* H (cuiia, HanpaBiieHHas oT 1eHTpa CoJHIIA).
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Tab6umua 1. CBogHbIe TOKa3aTeNN pacu€TOB CUII MPUTSKEHUS JIyHBI C
Comnnem, JIynsl ¢ 3eMiéid, IeHTPOOESKHBIX CHJI BpaleHUs JIyHbI BOKPYT
ConHua 1 BOKpyr 3emiu

PesyabTart
Ha3zBanmne pacuéra pacuyéra
Ne
(x 1022 H)
1 | Cuna nputsokenns JIyast u 3emuu (F1uis) 0.019 801
2 | Cuna mputsxenus Jlynsl u ConHua
B HOBOJIyHHE (FricH) 0,043 371
3 | Cuna nputsbxenus Jlynst u ConHia
B MoJIHOTyHUE (FIuic) 0,042 929
4 | Lenrpobexnas cuia BparieHus JIyHbI
BOKpyT 3emun, (Fiy3) 0,020 000
5 | HeHnTpobexxnast cuiia BpameHus JIyHbl
BokpyT CoHna B HOBoJryHHUE (F11j1CH) 0,043 475
6 | Lentpobexnas cuna Bpamenus JIlyHst
Bokpyr CosHiia B mosiHosyHue (Fiyicn) 0,043 253
7 | Pe3yapTHpYyOIas CHJIA B3aUMOICHCTBHI
(CIUSIHUS) ¥ paCCOTIIACOBAHHOCTH CHJI TIPUTS-
skenust Jlynel u ConHila B HOBONLyHHE, JIyHBI U
3emMutd, IEHTPOOEKHOH CHITBI BparieHust JIyHbI
BOKpYT 3emiid ¥ Bokpyr CoJHIIa B HOBOJIYHHE,
(FrBPR) (6eKmop cunvt k yenmpy Coanya) 0,000 095
8§ | PesyabTHpyOmas cujia B3auMoeiicTBUM
(cMAHUS) M PacCOTIaCOBAaHHOCTH CHJI TIPHUTS-
xenust Jlynst u ConHua B momHomyHue, JIyHbI
1 3eMJTd, [ICHTPOOEIKHOM CUJTBI BpaIICHUS
JIynsl Bokpyr 3emiuu 1 Bokpyr ConHna
B TIOJTHOJIYHUE, (FPBPII) (6eKMOP CUNbL OM YEH-
mpa Coanya) 0,000 523
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Pe3yabTarhl pac4éros:

CyMMBI LIEHTPOOEKHBIX CHUJI BpallleHus JIVHBI 1 CHII €€
TATOTEHWS B NOJHOJVHUE B 5.5 pa3a mpeBOCXOAAT DTH
JKE€ CHJIBI B HOBOJIVHUE:

(0,000 523 - 1022 H) : (0,000 095 - 10?* H) = 5.5 pa3a

PacuéTpl 10Ka3bIBAIOT — paBHOBECHE OPOMTAJIBLHO-
ro BpaleHUss KOCMHYECKUX TeJl (PU3MYECKU He MOKeT
o0ecnmeYnBaThHCSl X B3AUMHBIM TATOTEHHEM.

OWHIITENHH, aBTOp OOIIEHl TeopuH OTHOCUTEIHLHOCTH,
TAKK€ CUUTAN, YTO TPABUTAIUA CYILIECTBYET, OJHAKO OH
OJTHK[IbI MPOU3HEC U3BECTHYIO B HAYYHOM MHpE (ppazy:

v «C mex nop, kak 3a 06wy meopuio OMHOCUmMe,lb-
HOCMU NPUHATIUCL MAMEMAMUKU, 51 e€ Yace cam Oobule
He nonumaroy (Anvoepm Diinwmerin, 1879—1955 22.).

Paccmotpum crnenyroniee mpoTUBOpEUHE B OMpEEIie-
HUU Teopuu BceMupHOro TAroTeHus, rjie rpaBUTAIUs
NOHMMAaETCA Kak Haucialeiiee pyHIamMeHTanbHOE B3a-
MMOJICHCTBUE BCEX MaTEpHUAJIbHBIX TEJl BO BCEeHHOM.

Bo-niepBbIX, ecnu rpaBuTanus — Hauciiabenniee B3au-
MOJICMCTBHE MATEPUAIBHBIX TEJI, TO KaK TOrAa Takas
«cnaboCTh» MOXKET YAEpKUBaTh TMIAHTCKUE KOCMMYeE-
CKHE Tejla Ha OpOHUTaX MPHU aCTPOHOMHYECKUX CKOPOCTSX
B IMPOTHBOBEC HAWCWIBHEHIIMM LEHTPOOESKHBIM CHIIAM
MEXaHU4eCcKOil cuctembl BcemupHoro BpaieHus?
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Bo-BTOpBIX, Kak Takas «ClabOCTh» MOXET COKUMAaTh
MAaTEpUI0 B BUAE 3BE3J, IIE OT CUJIbI CKATUS BO3ZHUKAIOT
TEPMOSIEPHBIC PEAKIIMU U U3JIyUYCHHE CBETA?

B-Tperpux, mnpeacraBuM, 4YTO IPOU3OMAET, €CIU
VCUYE3HET CUJla CTPEMJICHHMS MAaTepud B LEHTP 3BE3N H
riaHeT? JIOTMYHBIA OTBET: BCE 3BE3IBI U IJIAHETHl BMUT
B30PBYTCS, TaK KaK cpabOTaeT pa3HULA JaBJICHUS MEXIY
ux cdhepamMu M KOCMUYECKMM BakyymoM. IIpoumsoiaér
Bcenenckuii B3pbIB, «XJIOMOK», U Marepus (TBEpHas,
AKUAKas1, ra3000pa3Hasi), Kak ¥ CyIECTBYIOIIas B KOCMOCE
pa3HuLa €€ [aBJICHUS, PABHOMEPHO pPAaCIpPEICIUTCS B
IIPOCTPAaHCTBE BceneHHoM.

CnetoBaresibHO, BO3AEHUCTBUE, IO KOTOPBIM MAaTEpHs
CTPEMHUTCSI B UEHTphl cdep 3BE3N U IUIAHET, €CTh
HaVCUJIbHENIIAs MEXaHUYECKAsI SJHEPTUSl.

He BuneTs 3TOro HEBO3MOKHO.

JIOTIOTHUTEIBHBIM JTOKA3aTSIIbCTBOM OTCYTCTBHUS CHUI
TATOTCHUS y 3BE3M M IUIAHET SBISCTCS CJICIYIOMINN
BEChMa HATJISIHBIA HAOII0IaeMbId (PaKT.

[Tpu ycnoBuM CyIIECTBOBAaHUS TPABUTAIMU BEKTOPHI
TATOTEHUS JABYX KOCMHUUYECKHUX Te, Harmpumep, ColHIa u
3emur, TOJDKHBI Ha TOW TIOJIOBUHE cdepbl 3eMiH, Tie
HOYHh — COBIIAJaTh, a HA TOH IIOJIOBUHE, TJE JEHb —
pPa3sHUTHCS (MMETH MPOTHUBOIIOJI0KHOE HAIIPABJICHNUE).
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Puc 1. YcnosHasa cxema HanpasaeHul cun mazomeHusa 3emau u ConHya

Ycnoenvie o6o3nauenusn:

0000

— ComnHite

— 3emisg

— cepa IPUTSHKESHUS
CoiHia

— cdepa IPUTSDKEHUS
3emiu

Vv
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— CUJIa MPUTSAKCHUA COJ'IHLIa
— CUJIa MPUTSIKCHUA 3eMiun

— BpallleHue 3eMJId BOKPYT OCH

— BpalleHHe 3eMIH BOKPYT
CouHna
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VYuureiBas, uro macca CosHia B 333 ThIC. pa3 MPEBbI-
maer maccy 3emu, TO U cuia TiaroteHus ConHua B
333 ThIC. pa3 AOJDKHA MPEBOCXOJHUTH CUIIy TATOTCHUS
3emuid. DTO 3HAYUT, YTO NPHU BpaICHUH 3€MJIA BOKPYT
OCH BeC TOJIOBUHBI cdhepbl 3emutn (eciii ObI CYIIeCTBOBA-
Ja TpaBUTALUs) JOJKEH MEHSTHCA B 3aBUCUMOCTH OT
BPEMEHHU CYTOK.

HeBosibHO BO3HHUKAET pUTOPUUECKUK BOMPOC — MOTJIA
JU B YCIOBUAX BceMUPHOro TATrOTEHHS CYIIECTBOBATh
atMocdepa 3eMiiu IpU CyTOYHOM M3MEHEHUU Beca Mare-
puu. B Takux ycnoBusax Ha 3emuie (B cilydae CyIIECTBO-
BaHUSl TpaBUTAIlMU) HA OJHOM €€ MojoBUHE (T/E JECHB)
BO3yX ObLI OBl pa3psikeH, a Ha APYroil e€ MoJoBUHE, TIe
HOYb, BO3MyX ObuT ObI cxaT. C TOYKH 3pEHUS TUHAMHKHU
ra3oB B TaKMX YCJOBHUSIX HEBO3MOXKHO CYIIECTBOBaHHUE
aTMoc(epsl — 1apa, Tak Kak BO31yX BCErJla CTPEMUTCS B
00J1acTh pa3psDKEHHS, U C YIETOM BpalieHus 3eMIId BO-
KpyT OCH CO CKOpOCThi0 465,1 m/c mpoucxommsno Obl
CHUJIbHEUIIIEE TPEHUE, BO3AYX cMeTala Obl BCE Ha CBOEM
nyTd. UTo ObLI0 OBl C OKEaHOM M T1a3Moi 3emin?

OTO TMIIOTETUYECKUE U3MBILLICHNS, HO OHU NpEaMET-
HbIE, TaK Kak aTMoc(depa 3eMIu paBHOMEPHO OKYThIBAET
e€ TBEpayI0 cdepy, Bpamasch ¢ OrPOMHON KOCMHYECKON
CKOPOCTBIO BMECTE C OKEAHOM M TEJIOM HalleH IUIAHEThI B
IIPOCTPAHCTBE BceeHHOoM Kak eIMHOE LENOE.
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B nemsx nabmioneHusi 3a U3MEHEHHEM Beca MaTepu-
albHBIX OOBEKTOB B TEUEHUE CYTOK, MEcslla U roja, Ha
npeanpusatun «Jlom Ilapx» B 2015 u 2016 rr. ocymecTs-
JIATICSA DKCIIEPUMEHT, T/I€ MCIIOIb30BAIMCH 3JIEKTPOHHBIE
BECHl U CTEKJIIHHAsI FE€pPMETHYHAsi EMKOCTh C BOJOW Ha
25 11, pacmioJIO)KEHHasl B TOYKE MTOKOSI.

OKCIEpUMEHT TM0Ka3all, YTO NpPH BpalCHUH 3eMIIU
BOKpYT COOCTBEHHOM ocH M BOKpyr CoOJHIA, a TAKXKE MPU
BpaiieHny JIyHbl BOKPYT 3eMiIM M3MEHEHHE Beca JKCIIe-
PUMEHTAJIBLHOTO 00BEKTa HE MPOUCXOIUIIO.

[Ipy 3TOM OpWIMBBI U OTIUBBI (CMEIIEHUS BOJHBIX
Macc), BEpOSITHEH BCEro, CBSA3aHbI C I[HUKIXYCCKUMU
KOJIEOAHUSIMA KOCMHUYECKOM MEXaHHUKH.

BwMmecre ¢ 3TiM, Takoe sIBIICHHE, KaK TPABUTAIIMOHHBIC
BOJIHBI, KOTOpBIE, SIKOOBI, BBISBIICHBI HayKOW, OYEBHJIHO,
TaKKe SBISIOTCS Pe3yJIbTaTOM MEXaHUYECKUX KOJIeOaHun
KUHEMATUYECKON CUCTEMbI KOCMUYE€CKON MEXaHUKH.

Bcemupnslii pusnyueckuii 3TaoH Beca Tak ke HUKOT1a
HE U3MEHSJI CBOMX IIapaMETPOB.

CaenoBareibHO, 3BE€3/Ibl M IJIAHETHI He 00J1aJaI0T
B3aMMHBIM THATOT€HHEM (TpaBUTAlMEel) — 3BE3AbI U
IJIAHEeThl HHEPTHBI APYT K APYrY.
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Ha nnanere 3emisi cTaOuiIbHBIE YCIIOBUS JJIA CYIIe-
cTBOBaHUsI aTMocdepshl, ruapochepsl U Ouochepnl. IT0
MPOUCXOUT OJaroaaps CTaOMJIBHOCTH KOCMHUYECKHUX
CKOPOCTEH, IIEHTPOOCKHBIX KOCMUUECKUX CHJI, CTaOWIb-
HOCTH Be€ca, 9TO HE ObLIO ObI BOBMOKHO MPH TPaBUTAIINH.

Ha »ToT cu€r Hayka mpoaospKaeT mpenoaaBaTb, YTO
KOCMUYECKHE TeJla JBUTAOTCA MO HMHEPIUU SKOOBI OT
MEPBUYHOTO MMITYyJIbca OOJBIIOTO B3phIBA, HE TEpss KO-
JMYECTBO JIBWKEHHUS (HE OCTAHABIMBAACh W COXpaHsA
SHEPIrUI0), TaK Kak JJisg 3TOT0 B KOCMHYECKOM BaKyyMe
HET BHEIIHMX BO3JCUCTBHUI, U KOCMHUYECKHE TeEla HE
COPUWIHNAKOT» APYr K APYry, TaK Kak LEHTPOOEKHBIC
CUJIbl YPABHOBEIIMBAIOTCA UX B3aUMHBIM TSATOTCHUEM.

OnHako BO3JEWCTBHE CYLIECTBYET, HANCWIbHENIIEE H
HEIPEPBIBHOE. DTO NMOCTOSHHBIN PAacXoJ YHEPTUM Ha CiKa-
TUE MaTtepuu (B Buae cep 3BE3 U IUIAHET) NOCPEACTBOM
IEHTPOOEKHBIX cri BecemupHoro Bpamenus. Bcnomaum,
YTO MPOU3OUAET, €CIIM UCUYE3HET CHJIA CTPEMIICHUSI MaTe-
pUU B LIEHTP 3BE3] U IJIAHET — Bce cepbl KOCMUYECKHUX
Ten B3opByTCcA. CrenoBartenbHO, BcemupHoe BpauieHue
HE MOXET MPOUCXOJUTh UCKIIOYUTEIBHO OT MEPBUYHOTO
UMITyJIbCa, @& KOCMHYECKAasi MEXaHWKa B TaKOM ClIyyae
UMeeT HEMPEPHIBHOE IHEPTETUUECKOE 00ECTICUCHHE.

PaCCManI/IBaSI CUCTCEMBI C B3aMMHBIM TAT'OTCHUCM
TCJI BAXHO O6paTI/ITL BHMMAaHME €IIE HA TO, YTO B TaKHX
CUCTCMAaX HC CYHICCTBYCT PABHOBCCHA CUJI TATOTCHUAA.
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JlokazaTrenbCcTBO ATOMY — IIPOCTOM OIBIT C TPEMS Mar-
HUTaMHU, TJ€ UEHTPaJIbHbIA MAarHUT CBOOOJHO HAHW3aH Ha
IITOK, a JBa — MECTKO 3aKpeIJIeHbl Ha Kpasx mToka. B
TaKOW CUCTEME LIEHTPAJIbHOE TEJIO (MarHuT), HaxoAsIlee-
CS MEXJy IBYX Tel TATOTEHHUsS, HEM30EKHO MPUTSHETCS
(«IIPUIIMITHET») K OJHOMY U3 3THUX Ten (puc. 2).

e

—

—_—

—

Puc 2. Cxema deycmopOHHeeo npuMAXeHUA UeHmpasabHo20 MmazHUmMa

Bbonee Toro, B ycnoBusix HEHTPOOEKHBIX CHJI Bpalla-
IOLLEHCS CUCTEMBI «CIIMITAHUEY TEJI TOJIBKO YCUIUBAETCA.

Bomnpoc: B kakux yclOBUSX (DYHKIIMOHHPYET KOCMHU-
YyecKkasi MEXaHUKa, €CJIM B YCJIOBHX TATOTEHUS (IpaBHUTa-
1[M1) OHA (PU3NYECKU CYLIECTBOBATH HE MOXKET?

OTBeT: ypaBHOBEIIMBAaHUE CUJI HAOIIOJAETCS B CH-
cTeMax KOHTPHO3UIIUKM CHIT OTTaJIKUBaHus (puc. 3).

Puc 3. Cxema deycmopOHHeeo ommasikueaHuAa UeHmpasibHoco mazcHUMa
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OnwiT (puc. 3) ¢ cucTeMod OJHOMOJSPHBIX (MOHOIO-
JSIPHBIX) TIOCTOSIHHBIX MAarHUTOB IOKAa3bIBAaeT, YTO B
CUCTEME KOHTPIO3UIUN CHJI OTTAJKUBaHUS (BBITAJIKUBA-
HUS1) LEHTPAJIbHBIN 00BEKT C)KMMAETCA U YPaBHOBEIIUBA-
€TCSl MEXAY UCTOYHUKAMH CUJT JAaHHOTO OTTAJIKUBAHUS.

B neBuTpoHaX Takke HCIIOJIB3YETCs CHJIa MAarHUTHOTO
(1100 PIEKTPOMATHUTHOTO) OTTAJIKUBAHMUS.

EctectBenHo, 31ech HE UAET pedyb 0 MarHeTusme Bcee-
JICHHOM, I'JIe KOCMHUYECKHE TeJIa IT0J00HBI MarHUTaM.

B cooTBETCTBUMM C HACTOSIIUM TPAKTATOM KOCMHYE-
CKasl MeXaHUKa (PYHKUHMOHUPYET HA NPHUHIIMIE MEXaHH-
YECKOI'0 BBITAJKUBAHUSI (BBITECHEHUS) MAaTEpUU U3 KOC-
MHYECKOT0 TMPOCTPAHCTBA PA3HOBEKTOPHBIMHU IIEHTPO-
OEXHBIMHM CUJIaMH €ro BpaileHusa. To ecTh, IeHTPOOek-
HbI€ CUJIbl HAXOAATCS B KOHTPIO3UIMHU (IIPOTHUBOIIOCTAB-
JSOTCS) APYTUM LEHTpoOexHbIM cuiam. [lpu stom B
ONpeAeNEHHBIX TOYKaxX BpallarolIerocsi MpOCTpaHCTBa
COBEPILAETCS CTOJKHOBEHHE M TIOCIEAYIOUIEE CHKaTHE
(KoHUEHTpalKsl) MaTepuu B BUJAE 3BE3N U IUIAHET, MPHU
KOTOPOM B KOCMHUYECKOM IMPOCTPAHCTBE B3aUMOOOYCIIOB-
JIEHHO (DOPMHUPYETCS BAaKYyM.

VYaepxxanue Ha OpOUTE HUCKYCCTBEHHOTO CITyTHHMKA
3emiin 00ecrieurnBaeTCs CHJIaMU BBITAJIKUBAHUSA, TJE CUja
BBITAIKUBAHNA CIIyTHHKA W3 KOCMHUYECKOIO IIPOCTpaH-
CTBa YPaBHOBEIIMBACTCS BBITAIKUBAIOLIEH IIEHTPOOEK-
HOM CHJION BpallE€HHUs CITyTHUKA BOKPYT 3€MIIH.
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31ech MOXKHO, KOHEYHO, BO3Pa3UTh TAKOMY TPaKTaTy —
«Obwas meopusi omuocumenvHocmu JUHWmMelUHa (meo-
pus epasumayuu) camas 60cmpebo8anHHaAs 8 meopemuye-
CKUX UCCNIe008ANHUAX U 8 NPUKTIAOHBIX 3a0aUax CO8PEeMeH-
Hocmu. /o Hacmosue2o epemenu HayKa He 0OHapyicuia
6 Hell omxnonenul. Habnooenus noomeepaicoarom cnpa-
8e0IUBOCMb 00Well meopuu OMHOCUMENbHOCMU C MOY-
HOCMbI0 00 MBICAUHBIX U 0adHCe 0eCAMUMbBICAYHBIX 001l
npoyenma. MImeHno nosmomy sma meopusi UCHOIb3Yemcs
0151 pacuéma opobum CNymHuUKo8, niaHem u mpaexmoputi
MENCNIAHEMHBIX ANNAPAmos8y.

Opnnako B Hacrosnieil I'mmore3e He 3aABIISIETCS O TOM,
yto y HploToHa m DiHmTEHA OMIMOOYHBIE (OPMYIIBI,
KOHCTaTHUPYIOIINE PACCTOSHUS MEXIY KOCMUYECKUMHU
TeJaMH, CKOPOCTH MX JIBIKCHHSI M Macchl. Bompoc abco-
JIOTHO B APYTOM — «TSIHET WJIM TOJKaeT?».

['mnoTe3a roBOpUT — cHila, MOJ KOTOPOM Hayka BOC-
IIPUHUAMAET IPABUTALIUIO, HA CAMOM JEJIE HE SIBIACTCS CU-
JIOW, KOTOpas TSHET, a SBISIETCS MEXAaHWYECKOM CHJIIOW,
KOTOpasi TOJIKaeT. B 3TON CBsI3M, HE3aBUCUMO OT TOTO,
OPUTITUBAIOT KOCMUYECKHE Tejla MaTepuio (Kak moJiara-
a1 HploTOH ¥ DWHINTEHH) WM MaTepusi CTPEMUTCA K
LIEHTPaM IIJIaHET IIOJ BO3JACUCTBUEM €€ BBITAIIKUBAHUSA U3
KOCMHUYECKOT0 MPOCTPAHCTBA LIEHTPOOEKHBIMU CHUJIAMHU
Bcemupnoro BpaiieHus (Kak 3TO BBIJIBUTAa€TCsA B HACTOS-
nieit ['unotese), pe3yabTaThl pacy€TOB pacCTOSHUN, Macc
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U CKOPOCTEH NBUKEHUS KOCMHUYECKHX TE€Jl OT 3TOr0 HE
MEHSIIOTCS. DTO aJJIETOPUYECKU MOKHO CPABHHUTH C TEM,
KaK TSHET TEIJIOBO3 3a CO0O0Il BaroHbl WJIM KaK TEIJIOBO3
TOJIKA€T BaroHbI nepen coOoil B TOM K€ HaIpaBJICHUH,
IIPY 3TOM M Macca, U BEC BaroHOB M TEIUIOBO3a, JUIMHA
COCTaBa, PacCUEThl CKOPOCTEN U MPOUACHHOTO BO BPEMEHU
paccTostHuS Oy Ty T aOCOTIOTHO OJTMHAKOBBIMH.

Jlns 6ornee ynpomEéHHOTO M BCEOOIIEro MOHUMAHUS
BOIIPOCA — «TSHET WJIM TOJIKAET?», HMKE MpPEACTaBIICH
psZl BeChMa IMOKa3aTeNIbHBIX JAEHCTBUM, KOTOpbIE HEOOXO-
MO paclieHUBaTh KaK HaOJIOICHUE U UCCIIEJOBAaHUE:!

MOTOIMKIMCT €4ET BEPTUKAIBHO 10 TOPU30HTAIBHON
J0pore Ha MOTOLMKIE. B COOTBETCTBUH € TeOpUEN
Bcemupraoro TtsaroreHus, 3emiis, SKOOBI, MPUTATHBACT
MOTOLIMKJ ¢ MOTOLUMKIIUCTOM, a TIOCJIETHUE TPUTITUBAIOT
3emiro. OgHAKO Jlamee MOTOLMKI BBE3XKAeT B aTpaklM-
OHHYIO IIWJIMHJIPUYECKYIO «MOTOOOUKY» U OCYIIECTBIISIET
TOHKY IO €€ BepTUKaJabHOM cTeHE. [Ipu 3TOM MOTOUMKIT 1
MOTOIUKIUCT €IyT TOPU3OHTAIBHO MO BEPTUKAJIHLHOU
CTeHe, Kak Oynaro mo gopore Ha 3emuie. OJHaKO CTeHA U
MOTOLIMKJI HE MPUTATUBAIOT JIPYT Apyra. ITO MOMEHSIIUCH
BEKTOPHI IIEHTPOOESKHBIX CHJI, KOTOPbIE CTaJIM BBITAIKU-
BAaTh MOTOIIMKJI U3 IIEHTPA €ro BpallleHUS.

ITO A0Ka3bIBAET OTCYTCTBHE B NMPHUPOAE HE TOJILKO
rPaBUTALMHU, HO U IIEHTPOCTPEMUTEILHOI CHJIBI.
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[TogoOHBIM TTPUMEPOM TakK K€ CIY)KUT BOJIa B BeJpe,
KOTOpPOE YEJOBEK BpaIlaeT PyKOH 10 BEPTUKATBHOMY
KpyTy, U BOJa HE BhUIMBaeTCs u3 Benpa. [lo stomy mpuH-
IIUITy YCTPOEHBI M CTaKaHbl, U3 KOTOPHIX HE BBIIUBACTCS
HarmuTok (SpillNot https://spillnot.myshopify.com).

AHAJIOTUYHBIM  00pa30M MaTepusi BBITAJIKUBACTCS
(BBITECHSIETCS) M3 KOCMHYECKOTO MPOCTPAHCTBA, YCTPEM-
assich K 1eHTpy 3emu (0e3 rpaBUTAaIlMM, MarHeTu3Ma
U HECYIIECTBYIOIIEH IEHTPOCTPEMUTENbHON CHIIbI) B
pe3yiabTaTe KOHTPHO3UIMUN Pa3HOBEKTOPHBIX LIEHTPO-
0exHbIX cril BceMupHOro BpaiieHus.

Muxaun BacunbeBuu JIOMOHOCOB (mepBbI PyCCKUI
y4€HBIN-ecTeCTBOUCTIBITaTENb, 1711-1765 1T.) B padote
«O TsKECTH Tl ¥ 00 U3BEUHOCTU MEPBUYHOTO JBUKCHUS
(Tpynst 1747-1752 rr. M. ; JI. : AH CCCP, 1951 : [>nek-
TpOoHHBIH pecypc]. — Pexum pocryna: http: //www.feb-
web.ru/feb/lomonos/texts/100/102/102-195-.htm) noxa3biBa
cleytoliee:

«Taoxcecmv men me 3aeucum om Kakou-1ubo npumsi-
2amenbHou Ccunbl <...> HeoOX00UMO NPUHAMb, UMOo
cywecmayem Hekas Mamepus, C80UM OBUNCEHUEM MOJl-
Kaowas mszomerowjue meia K yeHmpy 3emau.

BbiBOoABI: pe3ynpTaThl MPOU3BEAEHHBIX PACUYETOB,
HaOr01aemMbie (DAaKTBl W IIETTh JIOTHYECKUX 3aKIIFOYCHUN
JIOKa3bIBAIOT — FPAaBUTANMU U IEHTPOCTPEMUTEILHOI
CWJIbI B mpupojie Gu3nyecKu He CyllecTBYeT.
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1.2. BcemupHoe BpamieHue

AOGcomoTHO Bcsi Marepusi M BCE  MPOCTPAHCTBO
Bcenennon, kaxnas €€ TOYKa, MOABEPKEHBI IIOCTOSHHO-
My BpAILEHUIO, NIPU KOTOPOM HEOTBPATUMO BO3HUKAIOT
HeHTpoOexkHble cuibl. CrenoBaTenbHO, BCE TOYKH Bpa-
HIAIOIIETOCS] TPOCTPAHCTBA UMEIOT LEHTPOOEIKHBIE CUIIbI
C pa3HbIMH BEKTOpaMU (C pa3HbIM HAMPABICHUEM CHII).

HUcxons w3 »arToro, Hacrtosmias [wumoresa Kak
BEKTOpHAs MOJIeTb MEPBOTO THUIA TPAKTYEeT — KHHEMATH-
YeCKOE BpalleHHE BCEX TOYEK BCEro MaTepHabHOTO
pocTpaHcTBa BceejaeHHOW (QopMHpYET YCIOBHUSA, IIPH
KOTOPBIX BEKTOpPHI IEHTPOOSKHBIX CHJI HEM30€KHO
CKPEIIUBAIOTCS B OMPECIEHHBIX TOUYKaX BPAIIAIOIIETOCS
MIPOCTPAHCTBA, T/IC MMPOUCXOAUT KOHIICHTPAIIMS U CXKATUE
Marepuu B BUAC chep KOCMHUSCKHX TEJl W B3aHUMOOOY-
CJIOBJICHHO B TIPOCTPAHCTBE KOCMOCa 00pa3yeTcs BaKyyM.

NmeHHO mo 3TOM NpUYKMHE 3BE3IbI U IUIAHETHI UMEIOT
LeHTP, B KOTOPBIM HAaNPAaBIEHBl BEKTOPBl YKa3aHHBIX
HEHTPOOEKHBIX CHJI. Pe3ynbTupyronmm (Mpou3BOIHBIM)
3G (dEeKTOM 3TUX CHUJT SBISIETCS cuila nmocTpoeHus (hopmu-
poBaHus) chep KOCMUUECKHUX T, 3BE3] U IJIaHET.

JlaHHBIM cuJlaM, B COBOKYIHOCTH HaIlpaBJIEHHBIM
B OJTHY TOYKY, B IICHTP OJIHOU C(Eepbl KOCMUYECKOTO Teja
(omHOM 3Be3ABI NMMOO TUTAHETHI), MPHUCBOCHO Ha3BaHHE —
«IlenTpocdepuas cuiaa» i «LleaTpochepar.
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IlentpocdepHast cuna ecTb MPOU3BOAHAS IIEHTPOOESK-
HBIX CHJI, OHa HIMEET C HUMH SIUHYIO IPUPOTY.

HenTpocdepnas cuja — MeXxaHHMYecKass CHJIA,
BOZHHUKIIAA B pe3yjbTaTe KOHTPHO3ZULUI M Iepe-
KPECTHOM CTBIKOBKH BEKTOPOB LEHTPOOEKHBIX CHJI
BcecemupHoro BpameHus.

ITO OTKPBHITHE MPUPOABI HeHTPOocepPHOH CHIIbI.

Puc. 4. YcnoeHas cxema HanpaessaeHuli 6eKMopos yeHmpobexHbIx cus,
hopmupyowux yeHMpoceepHyro cusy U cghepy KOCMUYECKo20 mesna

29



IJEHTPOC®EPA

[TocTuras mpupoay 1eHTPOCPEPHBIX CHJI, CTAHOBUTCS
MOHSATHBIM M TO, YTO Takoe BeC (TSKECTh, O KOTOPOM
nrcan M.B. JlIomoHOCOB).

JlJ11 mOHUMaHUS TOTrO, Ka3anochk Obl, U O€3 TOrO SICHO-
ro napaMmerpa pacCMOTPUM IPOCTOM, HO BECbMa IOKa3a-
TEJIbHBIN [TPUMED.

Meramnuueckuii map Maccoii 10 kr Bpamaerca B
7ab0paTOpHON LEHTpUPYre Ha TOPU3OHTAIBHOM JHUCKE.
Ha kparo nucka ycraHoBieHa 1iaTdopma ¢ MpuOOpom,
HU3MEPSIONIUM IIEHTPOOCKHYI0 CHITy Tpeamera (mpudop
aHAJIOTMYEH BecaM). B MOMEHT NOKOs LIEHTPOOEeKHAsL CU-
Ja OTCYTCTBYET, HO OHa BO3HHMKAET B MOMEHT BpAaIllCHUS
HeHTpudyru U ToJIKaeT map Ha miatdopmy. Ilpu Hewns-
MEHHOUW Macce 11apa ¥ YBEIHUYCHUH 000POTOB MEHTpUdy-
I'_Opulop TMOKa3bIBAET IEHTPOOEKHYIO CHUIY, KOTOpas
aBisieTcs abcoroTHO pazHo: 9.8 H (1 kr); 98 H (10 kr);
196 H (20 kr); 294 H (30 kr).

Orta cuna HectabuiibHas. OHa 3aBUCUT OT PAaCCTOSHUS
BpAIllAlOIIErocs Teja A0 IEHTpa €ro BpalleHus U CKOpo-
ctu BpamieHus (o6oportoB). Ilpu sToM B ycnoBusx cTa-
OWJILHOCTH OOOpOTOB M (hUKCAIIMKM BPAILAOIIETOCS TeJa
IIEHTPOOEeXKHasT cujia CTAaHOBUTCS cTaOwibHON. MMeHHO
TAK Y MACCHBHOIO TeJla POKIAETCH THAKECTh — BeC,
SIBJISTFOIIMICS TTOKA3aTEeJIeM LIEHTPOOEHKHOM CHJIBI.
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CrnenoBarenbHO, CTaOWIBHBIM Bec (CTaOWIbHAS T-
JKE€CTh) MPEAMETOB OJHOM M TOM € MacChl Ha TOW WIIH
WHOM TUTAaHETE CBSI3aH CO CTAOWMJIBHOCTBIO CKOPOCTH
OpOUTAJIBHOTO JIBUKEHHUS, 0OOPOTOB M PACCTOSIHUM TOMU
WJIM MHOM TIJIAHETHI 0 IIEHTPOB €€ BpallleHUs] B KHHEMaTH-
YECKOM CHCTEME BpAIAIOIIErocsl MaTepHAIbHOIO Mpo-
CTPAaHCTBA MEXaHUKH BceeHHon.

B coorBerctBun ¢ Hactosmen I'mmorezoii BEC —
MOKa3aTellb MHTCHCHUBHOCTH BO3JEHUCTBHS IIeHTpochep-
HOUM CWJIbI Ha OmNpejeEHHOE MaTepUaJbHOE TEIO0, U3Me-
peHHE KOTOPOU MPOU3BOAUTCS C MOMOIIBIO BECOB, TO €CTh
pudopa, MU3MEPSIONIEro IEHTPOCHEPHYIO CHUTY: B HBIO-
TOHAaX, KWJIOrpamMmax, (yHTax.

ITO ecTh OTKPbITHE NMPHUPOALI Beca, NP KOTOPOM
YCTAHOBJIEHA 3aKOHOMEPHOCTH U BbIBEJI€HA aKCHOMA:

— MaTepHaJIbHOE MAaCCHBHOE TENO OOpeTaeT BEC HC-
KJIFOUUTEIBHO B YCJIOBUSAX CTAOMJIBLHOTO BPAIIEHUSI 3TOTO
TeJIa BOKPYT OMNPEIACIEHHBIX TOYEK B MHOTOPBIYAKHOU
KMHEMaTU4eCKOW MexaHnke BcemupHoro BpaiieHus;

— BEC MAaCCHMBHOIO T€Jla €CTh IOKa3aTellb MEXaHHW4e-
CKOM 1eHTpOChEepHON CUJIIBI, TTOPOKIEHHONU IEHTPOOECK-
HBIMU CWJIAaMH B YCJIOBHUSAX BPAILLCHUSA 3TOTIO TEJIa BOKPYT
ONPENCIIEHHBIX TOYEK B MHOTOPBIYAKHOM KHHEMAaTHYe-
CKOM MexaHuKe BceMupHOro BpaleHus.
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Takum o0pa3om, OoTKpbITa NMpupoaa meHTpochep-
HOM CHWJIBI — 3TO NMPOM3BOIHAS LIEHTPOOEKHBIX CHUJI.

[Tokazarenp nerTpochepnoit cunsl — BEC, usmepse-
MBIi B HBIOTOHAX, KWJorpamMmax, (yHTax aOCOIIOTHO
aHAJIOTUYHO TEHTPOOEKHOMN cuie.

Bec — 310 npsimoe 10Kka3aTeJbCTBO €IMHON NPUPO-
Abl HEHTPOCGEePHOH ¥ LEHTPOOEKHOM CUJIBI.

Jles CamyunoBuy KneilH (MCTOpHK, apXeoJor,
KyJbTyp-aHTpomnoior, ¢wionor, 1927 r.) B craThe
«I'unmorte3bl B Hayke» (Tazera «HoBbili «Tpouikuii Ba-
puant»y 24.04.2012, Ne 102, c. 14 (http://www.trv-
science.ru/2012/04/24/gipotezy-v-nauke) «YcioBus 1o-
BBIIIEHUS! BepoATHOCTW» (1. b) mucan: «/ unomesa no ca-
MOMY OnpedeneHUIo A8IAemcs He UCIMUHOU, a TUllb npas-
00N0O00OHBIM, M. €. BEPOSIMHOCHHBLIM VIMBEPHCOCHUEM.
Mbl npusvikiu, umo 8epoAmMHOCHIL DACCHUMbIGACHCA U
svlpaxicaemcsa 6 yucaax. B 1aHHOM cilydae 3TO, BUJIUMO,
HeBO3MOxkHO. Martematuk J[>xopmxk [loita nucan o6 sTom:

«A He 3Ha HUK020, KMo M02 Obl 3MO coenams, U HUKOZ20,
KMo omeastcuics Ovl 5mo coeiamsy.

IlenTpocdhepHyIO CHITY MOKHO H3MEPUTH, DACCUNUTATH,
BBIPA3UTH B MM pax, moHuMas nx GU3HYECKOE 3HAYCHMUE.
CaenoBatebHO, BePOATHOCTH | HTIOTE3HI 0OYeBHU/IHA.

[Tono6HOro 0O0BSICHEHUS MPUPOJIBI TPABUTALIUU HAyKa
He uMmeet. [IpousBectn pacyér cuibl TATOTEHUS 50JI0Ka
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u 3emuin no Qopmyse HbroTOHA, YyYUThIBasi TATOTCHHE
Connua, JIyHbl U ApyTruUx Tejd, U B pe3yJsibTaTe MOKa3aTh
WCTUHHBIN Bec S070Ka HEBO3MOKHO. B0O3MOKHO, B »TOM
CBSI3M HayKa 3asBJII€T — IpaBUTALlUS €CTh Hauciaadeunmas
cuima? A Bec s0y0ka Torga 3To 4yro, He cuia? Koneuno,
cCuiia, TOJIbKO MeHTpocdepHas! Jpyrux KOCMHUYECKUX
CWJI, BIMSAIOIIMX Ha MOSBJICHUE y MATEpUAIIbHOIO Teia
TSKECTU, KpOME LIEHTPOC(HEPHOI CUIIbI, HE CYILIECTBYET.

[Ipy 3TOM, B IPOTHBOBEC HAUCHJIbHEHIIIUM LIEHTPO-
0eKHBIM CHJIAaM OPOMTAJIBLHOIO BpAallleHHS] KOCMHYe-
CKHX TeJ JeliCTByeT LHEHTPOOEKHA CHJIA BpallleHHs
TeJI B CHCTeMe KUHeMaTUuKn BecemMupHoOro BpameHnus.

JTO ecTh OTKPbITHE NMPHUPOAbLI PABHOBECHS OpOM-
TAJbHOI'0 BPAILleHU KOCMHYECKHX TeJl.

BocnpunuMmasi Bec kak BO3IeUCTBHE IeHTpOChepHOU
CWJIBI HA MAaTEPUAIBHOE TEJIO0, CTAHOBUTCS TaK K€ IOHSAT-
HBIM, YTO BCSI MAaTEPU MOABEPKEHA BECOBOM IpajlalivH.

BecoBasi rpajanusi BellecTB — HEMPEPHIBHBIN MPO-
L[ECC MOCIOMHOrO pa3MENICHUs! BEIIECTB TBEPAOIO, KU/
KO0 ¥ ra3000pa3HOro COCTOSIHUS B MUIICHTPAIBLHOM T0-
psake noctpoeHus chepbl 3eMau (B CTPOroil 3aBHCUMO-
CTH OT IUIOTHOCTHU BEIIECTB), B KOTOPOM OoJiee TIOTHBIE
MAaCCUBHBIC BEIIECTBA, CTPEMSICh K LIEHTPY cepbl 3emiu,
BBITECHSIIOT MEHEE IUIOTHbIE U MEHEe MAaCCHUBHbBIE BEIlle-
CTBa K MMOBEPXHOCTH €€ cephl.
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IMox neiicTBMeM HEHTPOC(EpPHON CHJIBI U BeCOBOM
rpajanum Bce KOCMHUYecKHe Tesa BcenenHou cdop-
MHUPOBAJIUCH B BUJE IIapa. ITO eCTh OTKPbITHE MPU-
4yuH GopMHUpPOBAHMS KOCMHYECKHUX TeJ B Buae cdep.

PaccmorpuMm emi€é oaMH MpoOIECC, CBUIACTEIBCTBYIO-
U B MMOJIB3Y HEHTPOCHEPHOM CHITBI — KOHBEKIUS — T10-
CTOSTHHOE TEePMOJMHAMHYECCKOE BEPTHUKAILHOE B3aMMHOE
CMeIeHne 00bEMOB BEIIECTB KUAKOTO M Tra3000pa3HOro
coctosiHUs B atMocdepe u ruuppochepe 3emnu. ITOT
MPOIIECC BO3HHWKACT TMPH BECOBOW Tpajalliy BEIISCTB B
YCIIOBHSIX HEPAaBHOMEPHOTO HWX HarpeBa IPHUPOTHBIMHU
WCTOYHUKAMHU, 3TO BCE B COBOKYITHOCTHU CO3HAET MEXAHU-
YeCKUIl KpyroBopoT aTMocheps! u ruapocdepsl 3eMitH.

TakuMm 00pa3oM, NPUUYUHON MEXAaHUYECKOTO KPYroBO-
pora atMmocdepbsl U ruapocdhepsl (FUTAaHTCKUX Macc)
3eMiM, B COOTBETCTBUM C HacTosimied I umnore3ou, sBIIA-
€TCS BECOBAasl TPaJalMsl BEIIECTB, MPOUCXOMASIIAs MO
BO3JICHCTBHEM IIEHTPOCHEPHOM CHJIBI.

JlaHHBII TpolEecC BECOBOW TIpajallid BEUIECTB U
MOCTPOCHUSI MaTepUANIbHBIX cdep ObUT CMOJETUPOBAH
Ha npeanpustuu «/Jom ITapx» B 2011 r.

B nepBom ombiTe OCYIIECTBISIIOCH BpalllEHHWE IUINH-
JIPUYECKON MpO3pauyHOM TepMETUYHOM TPyObl C OCHIO
BpallleHus] Ha OAHOM U3 KpaéB. TpyOa Obuia 3armoiHeHa
Pa3HOPOJHBIMU BELIECTBAMM: BO3AYXOM, JPEBECHBIMU
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rpaHyjaaMH, BOJIOU, IIECKOM U MEJIKOM CBUHIIOBOM CTPYX-
KoH. OIBIT NOATBEPAMII: BCE BELIECTBA B TPyOE pacrosio-
YKUJIUCH TOCIOMHO U NMEPHNEHIUKYISIPHO BEKTOPY LEHTPO-
OEKHOM CHJIBI — HA JalbHEM Kpato TPyObl (OTHOCUTEIHHO
OCH BpAILEHUs) pa3MECTUIICS CBUHEL, 3aT€M MECOK, BOJa,
JPEBECHBIEC TPaHyJIbl, BO3AYX.

BTtopoii onbIT ¢ BpalieHueM Tou ke TpyObl, HO UMEIO-
el OCh BpallleHHus B €€ LIEHTpe, IPOAEMOHCTPUPOBAI
KOHIIGHTpAIMIO 0oJiee THKENBIX BEIIECTB MO KpasiM TPY-
Obl M PacroJOKEHUE BO3/yXa B €€ LIEHTPAJIbHOM 4YacTH.
Bce BemecTBa Tak ke IMOCIOWHO PacIpeNesIUInuCh Iep-
NEHJUKYISIPHO BEKTOPY LEHTPOOEKHOMN CHUIIBI.

B TpeTheM oOmbIT€ OCYIIECTBISIIOCH MHOTOPBIYAXHOE
BpallleHHe TPYObl BOKPYT YETHIPEX OCEH: LEHTpaJIbHOU
OCH BpaleHus camoil TpyObl (OCh B IIEHTPE), 3aKPEIUIEH-
HOW Ha IIEpPBOM pblYare OCEBOTO BpAIlEHUs, KOTOPBIN, B
CBOIO Ouepe/b, ObLI 3aKpEIUIEH HAa BTOPOM pblYare Bpa-
LIEHUs, 3aKPEIUIEHHOM COOTBETCTBEHHO HA TPETHEM DPbI-
yare BpamieHusa. [Ipu BpalieHuW 3TOM KHMHEMATHYECKOU
CUCTEMBbl B ILIEHTpE TPYyObl cpepuyecKu CKOHIIEHTPUPO-
BaJICsl CBUHEN, 3Ty cdepy MO KpasiM OKYTHIBAl IECOK
(aHHas Macca Bpalajiach BOKPYT COOCTBEHHOM OCH), 3a-
TEM pacHpenesImiiach BOAA, APEBECHBIE I'PAHYJIBI, 4 BO3-
yX pa3MecTUiICs 1Mo Kpasm TpyOsl. [1o Mepe moBbIIeHUS
000pOTOB BpalieHus1 JaHHOW KUHEMATUYECKOW CHUCTEMBI
JTATYMKH MMOKA3bIBAIM YBEJIWYECHHUE JABJICHUS B LICHTPAIb-
HOM yacTH TpyObl U MOHIKEHUE AABJICHUA MO €€ KpasiM.
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[leHTpOOEIKHBIE CHIIBI BpAIICHUS JTaHHON KHUHEMATH-
YECKOM CHCTEMbl BO3/JCHCTBOBAJIM Ha BEIECTBA TaKUM
o0pa3oM, YTO OHH CTPEMIIUCh KOHIEHTPUPOBATHCS B
OJIHy TOYKY, MOJAOOHO KOHIEHTPAI[Md MATEPUH TPU TIO-
ctpoenun cepsl 3emnn. [Ipu aTom nenrpanbHas chepa
(CBUHEIl U TI€COK) Bpalllajiach BOKPYT COOCTBEHHOM OCH,
M0100HO BPAIICHUIO 3eMJIH.

Hcxons u3 3TOro, MOKHO CZI€NaTh BBIBOJ, YTO pa3Mep
KOCMHUYECKHUX TeJ (3BE3/ W TUIAHET) 3aBHCUT OT IICHTPO-
cepHON CUJIBI YYAaCTKOB BPALIAIOMIETOCS KOCMUYECKOTO
npocTpaHcTBa. Yem 0osblIe HeHTPOCcepHasi CHIa, TeM
0oJib1Ie Macca U 00bEM KOCMHUYECKOr0 TeJia.

OneIT TakXe MPOJEMOHCTPUPOBAN, YTO BECOBas rpa-
JalKsl BEIIECTB M BPALICHUE KOCMUYECKHUX TEJI BOKPYT
COOCTBEHHOM OCH — 3TO MEXaHWYECKHUH TpOoIecc, He
MMEIONIMNA HUYETro OOIIEro ¢ MarHeTU3MOM U B3aUMHBIM
TATOTEHUEM MaTE€pPUATIbHBIX BEIIECTB.

Bmecte ¢ 3TUM BaXHO OTMETHTH, YTO IOJ] BO3JCH-
CTBUEM IICHTPOOEKHOW CHJIbI MPU BECOBOM TIpajaliuu
BEIIECTB CJIOM MATEPUU PACIIOJIAratoTCsl CTPOTO MEpIICH-
JTUKYJIIPHO BEKTOPY LEHTPOOEkHOM cuiibl. CrenoBaTesib-
HO, TOPU3OHT 3€MJIM — 3TO IUIOCKOCTb, PACMHOJIOKECHHAS
MEPIEHANKYISIPHO BEKTOPY LEHTPOCHEPHOM CHUIIBI B TOU-
KE ONPENECTICHNUS TOPU30HTA HA 3EMIIE.

Hayxka yxe 6113K0 mojonuia K MOHUMAaHUIO TOTO, YTO
CYIIECTBYET CHJa, POJCTBEHHas IICHTPOOEKHON Ccue,
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KOTOpasd TOJKACT MATCPUAJIBHOC TCJIO IMOCPEACTBOM CrIo
BpaliCHUA 1 CO31a€T BEC ATOrO Tea.

IIpumep: B cratee Biagnmupa Kysnenosa «Mckyc-
CTBEHHAsl TpaBUTAlLUs TepecTaéT ObITh (PaHTACTUKON
(Hi-News.ru: http://www.hi-news.ru/space/iskusstvennaya-
gravitaciya-perestayot-byt-fantastikoj.html)  npencraBieHa
HeHTpudyra mo co3qaHu0 B KOCMHUYECKHX araparax uc-
KYCCTBEHHBIX YCIIOBUM TATOTEHHUS, MOAOOHO 3EMHBIM
(Bumeo3anuch Ha ykazaHHOM caite). LlerTpudyra mnpen-
Ha3HAu€Ha IJs MOJJEpXKaHUSA 370pOBbS KOCMOHABTOB.
Pazpabotunk CU Boulder. /lanHas yctaHOBKa mpeacTaB-
aseT co0oi mnargopMy, Ha KOTOPYHO JIOKUTCSA YEIOBEK
rOJIOBOM K IIEHTPY BpallleHHUs, a HOTaMU K OCHOBAHUIO
miatdopmel. [lmardopma Bpamaercs, U IEHTPOOCSKHAS
cuJjia TOJIKAeT YesloBeKa K OCHOBaHMIO TiaTdopmbl. Yerno-
BEK MOrPYXKaeTcs B yCJIOBUS, KaK OyJITO CTOUT Ha 3eMIJIE,
HEBECOMOCTh (OTCYTCTBHE Beca) NMPONAJaeT — TeJo
o0peraet Bec.

Jlanee HEOOXOIUMO TOHSTH, YTO TAKOE€ KOCMUYECKHUI
BaKyyM M Kak OH o0Opa3yeTcs. B cOOTBETCTBUU C BBIJBU-
raecMou ['mnore3oi, Matepusi KOHUCHTPUPYETCS B BHUJIEC
chep KOCMUUECKHX TeJl MO BO3JEHCTBUEM IeHTpochep-
HBIX CWJ, W, KAK OTMEYaJOCh, B MPOCTPAHCTBE KOCMOCA
B3aMMOOOYCJIOBJICHHO  MPOUCXOIAUT  JACKOHIICHTpAIUs
MAaTEPUH, Pa3PSIKEHUE — KOCMHYECKUU BaKyyM.

B crartbe «O Teopusx rpaBuTanum» Poccuiickoit
akagemun ectectBo3HaHms (Hayunmas  OmbOimoreka:
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http://www.monographies.ru/ru/book/section?id=1113)
ecTb MHpOpMAIUSI O TOM, YTO KOCMHUYECKHE PAcUEThI, B
OCHOBE KOTOPBIX JICKHUT OOINas TCOpHsS OTHOCHUTEIbHO-
CTH, BCe Haile narT coou. BnepBeie oHM ObLTH OOHApY-
KEHBbl B TIOBEJACHUU KOCMHUUYECKHX armapaToB «llnonep-
10» u «IIuonep-11». lanubie annaparsl nokuaaiu Co-
HEYHYIO CHCTEMY I10 CIIOKHOM, HEmpeacKa3syeMoil opOu-
te. B mepuon, korna «ITnoHeps mpoJeTann Mmosic acte-
pPOHIOB, B KOTOPOM HAJEXKHO TOJCUYNTAH KaXIbIi Kame-
IeK, OOHAPYXUIUCh HEOOBSICHUMBIC aHOMATHH. 3O0H]IbI
TO YCKOPSUIUCH, TO 3aMEIISIIA X0/ 0€3 BUIUMBIX TIPUUHUH.
Ot pakThl TMOCUMTATU PE3YJIBTATOM CIyYalHBIX OIIH-
0ok. B nanpHeiiem ObII0 BBISIBICHO, YTO HEOOBSICHUMBIE
YCKOPEHUSI W 3aMEMJIEHHUs] NMPUOOpETaroT OOJBIINHCTBO
3aMyIIEHHbIX ¢ 3eMJIM MEXKIUTAHETHBIX ammapatoB. OT-
KJIIOHEHUs OOHApYX WM Y HAay4YHBIX CIyTHUKOB «[ amm-
neoy, «PozerTay, «Kaccunmy.

PaccmarpuBas cTpykTypy npoctpaHcTBa BeesleHHOM 1
YCTPOMCTBO KOCMHUYECKON MEXaHHUKH, HE TIPEICTABISACTCSA
BO3MOXXHBIM HCKJIIOYUTh POJb BAaKyyMa KakK HaWCHIIb-
HEWIIYIO0 CUITY Pa3psiKEHUs] KOCMUYECKOTIO POCTPAHCTBA,
SABJISIOLLYIOCS CBA3YIOIIEH CHIIOM MEXaHWKH BceneHHON.
[Ipu 3TOM y Ka)Xa0ro KOCMHUYECKOro Tena (Tpymibl TEI)
UMeeTCsl CBOsI LieHTpochepHas cuiia H, CIelI0BaTelbHO,
CBOSI BakyyMHasi cdepa, KOoTopas IepeMeliaeTcst ¢ 3TUM
TeJIOM KakK erHoe 1enoe (mogo0Ho atMochepe 3emin).
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Puc. 5. YcnosHaa 8eKMOpHAA cxema hopmuposaHus yueHmpocgepHoli cunsi
U 8aKyymMHol cghepbl Ha npumepe JTyHel.

Ycnoenuvie
o0003nauenun:
€ — Jlyna
@ — Bemirst
O — ComHie
— IIEHTP
lanakTuku
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— BEKTOp LIEHTPOCHEPHOI CHITBI
JlyHbl

— HampaBJieHHE BpameHus JIyHsI
BOKpYT 3eMJin

— HalpaBJieHHE BPaIeHUS 3eMITH
BokpyT ConHia

— HampaBJIeHUE BpaIlleHHsI
Comnxna

— HalpaBJICHUE BpaICHH
T"amakTuku
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B cootBercTBUM ¢ Hactosmied I unore3on KocMude-
CKMH BaKyyM HMEET TPaJUCHT Pa3psKEHHUS — Pa3HUILY
pa3psSKEHUsT BPAILAOIIUXCS YYACTKOB KOCMHUYECKOIO
MPOCTpaHCTBA BcelleHHOM, KOTOPBIM BIIMSIET HA JBHXKE-
HHUE KOCMUYECKHUX TEIL.

BeposATHO, rpaAueHT pa3psyKeHUs KOCMUYECKOrO MpOo-
CTPaHCTBA SIBJISIETCA NPUYMHOM OTKJIOHEHUS KOCMHYE-
CKHX aIlllapaToB OT 3aINIAHUPOBAHHOTO JBUKEHUS.

IIpumep: B npo3payHoil chepruyueckoir EMKOCTU MOJ-
BEIIMBACTCS 32 HUTh TEHHUCHBIN mapuk. M3 émxocTy yve-
pe3 oTBepcTHe OTKauuBaeTcs Bo3ayX. Korma miapuk 00-
peTaeT COCTOSHME IIOKOS, IPOU3BOAMTCS JOIOJHUTEIb-
Has OTKayka BO3/yXa, W IIAPUK OTKIOHSETCS B 00JACTh
0oJiee CUIBHOTO pa3psKEHMUSL.

Hacrosimmas ['wmoTe3a mpu3BaHa CIIOCOOCTBOBATh
MTOCTIKEHHIO PA3HBIX KOCMUYECKHUX SBJICHHH U 0OBEKTOB,
NnpuurH BcemMupHOro BpalleHUsi U €ro SHEPTreTHYECKUX
HWCTOYHUKOB, TIPUYUH 00pa3oBaHus ['alakTWK U TUTaHT-
CKHMX 3BE31 (4€pHBIX AbIp). ['MmoTe3a gacT BO3MOXKHOCTH
alIbTEPHATUBHO MOCMOTPETh HA YCTPOUCTBO Mupa.

Hanpumep, B 2019 r. 6enopycckuit uHGOpMAIIMOHHO-
cepBucHbiil nHTepHeT-opTan TUT.BY omyGnukoBan psia
CTaTeii, Kacaroumxcs 4Y€pHbIX IbIp: «BrepBrie B uctopuu
OIMyOJIMKOBAHO M300paKeHHE HACTOAIIECH YEPHOU JIBIPHI»
(https://42.tut.by/633384); «YuéHble, clenaBIne NEPBOE
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($hoTO YEPHOU JIBIPHI, MOTYUYWIA TP MUJIJTMOHA JTOJIAPOBY
(https://42.tut.by/652424); «80 nmet Ha3aja BhINLIA MEpBas
CTaThsl O YEPHBIX AbIpax. Paccka3piBaeM MPOCTBIM S3bI-
KOM, mouemMy 3To BaxkHo» (https://42.tut.by/651698).

B aTHx craresx, anpuopu, HE paccMaTpUBAETCA BO-
POC O CYIIECTBOBAHUU T'PaBUTALMU (/11 HAYKH 3TO YXKe
aKCHoMa), a Pa3bsICHIETCS TO, YTO IPABUTALMUSA YEPHBIX
AbIP 00J1aaeT TAKOM CHWJIOH, KOTOpasi MPUTATUBAET
Jaxe COOCTBEHHBIN CBET, HE MO3BOJISIS €My PacCEeUBATh-
Cs B KOCMMYECKOM IpOocTpaHcTBE. 110 3TOM mMpuumHe ye-
JIOBEK HE MOXET C 3eMJIM HEBOOPYKEHHBIM TJIa30M BH-
JETh YEPHBIE JBIPBI, U TOJIBKO COBPEMEHHBIE TEJIECKOIIBI U
CYIEPKOMIIBIOTEPHI TO3BOJIAIOT HAOIIOAAaTh TOPU3OHT CO-
OBITHI YEPHBIX JIBIP, X U3TyUYEHUE U CBETOBOM OPEOIL.

Opnako, B ciayyae (U3MYECKOTO OTCYTCTBUS I'paBUTa-
MU (KaKk 3TO TpakTyeTcs B Hacrosuied ['umorese), Teo-
pusi 0 IPUTSHKEHUH MAaCCUBHBIMU 3BE3/1aMU COOCTBEHHOTO
CBETa pacrnajaercsi COBMECTHO C TEOPHUSIMH TOPU30HTA
COOBITUI, UCKPUBJICHUS ITPOCTPAHCTBA U BPEMEHHU.

Bricoka BEpOATHOCTH TOTO, YTO MBI HE MOKEM HaOJIIO-
JaTh ¢ 3eMJIM CBET OT YEPHBIX JbIp aOCONIOTHO MO MHOU
IIPUYMHE: YEPHAS JbIpa — OCTHIBAIOLIAS TMT'AHTCKAs 3BE3-
J1a, TTOKPBIBAIOLIASACS KOPOM OCTBIBAIOIIEW MAaTEpPUU, KO-
TOpas CASPKMBACT U3llyyeHue. Bo3pméM, Wil mpumepa,
ONBIT. B momenieHnn ycTaHaBIMBAETCA CBETALINNCS 11ap,
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IIOCJIE YET0 OH IMOKPBIBAETCA INIOTHOM TKAHBIO U B MOMeE-
IIEHUH CO3a€Tcsa mojHas TeMHoTa. Uto HaOmaromaercs —
BOKPYT IIapa opeos ci1aboro cBeTa, a LEHTP MIapa BOC-
NPUHUMAETCA OTBEPCTHEM (ABIPOIl). DTOMY SBICHHIO
ecTh (PU3HUECKOE OOBSICHEHHWE — HEKOTOPOE KOJUYECTBO
(OTOHOB CBETSIIETOCS IIapa MPOXOIUT CKBO3b MOKPHI-
BAIOIIMKA €ro marepuai (Kopy), Ipd KOTOPOM BU3YAJIBHO
Ha0JI0/1aeTCs yBENIMYeHHE KOJTMYecTBa (POTOHOB Ha Kpasix
ctepsl (11apa) Mo CPaBHEHUIO C UX KOJIMYECTBOM B IICH-
TPAJIbHOM YaCTH PACCMATPUBAEMOM ITOBEPXHOCTH IIapa.
Takum oOpaszom, HaOIOasT YEPHBIC TBIPHI TIPH TTOMOIIH
TEJIECKOMNOoB, (OpMHUpPYETCs TMOJ00Has KapTHHA DJTHX
3BE3/], KOTOpBIE, €CTECTBEHHO, HMMEIOT PaJUalMOHHOE,
ANEKTPOMAarHUTHOE U TETUIOBOE U3JTyYEHUE, TAK KaK B HUX
MIPOUCTEKAIOT TEPMOSJIEPHBIE PEAKIIMU B YCIIOBHSIX CiKa-
TUs1 MaTepun nieHTpocdepHoit cumnoit. [logoOHbIe sBIEHUS
IIPOUCXOAAT U Ha 3emie. BMecTe ¢ 3TUM Hay4dHBId MHUP
yOex1€H, 4TO YEpHBIC ABIPHI MoriomarwT Mareputo. Ho
ATOMY SIBJICHHUIO TaK K€ €CThb OOBSICHEHHE B MOJb3Y LIECH-
TpocepHOU CHIIBI KOCMHUYECKOW MexaHWKH. Paccymum:
KaKOMY BO3JIEUCTBHUIO TOJIBEp)KEHA MaTepHsi B MPHUOJIU-
s)kenuu K 3emne? Ona ctpemutcs Kk 3emne! Ha 3emutto na-
JA€T METEOPUT M OH, €CTECTBEHHO, OCTAETCS HA 3eMIIE.
OTO SIBJEHUE AHAJIOTMYHO MOYKHO CUHUTAThH IMOTJIOIIECHUEM
3emMiIEN KOCMUYECKOW MaTepuH MOJi BO3JCHCTBUEM IICH-
TpocepHOor cuibl. ['Mrantckue 3BE37bl B MUJUITMOHBI Pa3
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Oompie 3eMsid M, €CTECTBEHHO, CHIIBI IIEHTpochepbl U
MacmTaObl MPOUCXOAIINX HAa dTUX 3BE3/IaX MPOIIECCOB B
MUJUTMOHBI pa3 MacmTaOHEel MpoleccoB W meHTpochep-
HOM cuibl 3emun. OHaKo GU3MKa KOCMOCa BE3JIe OJIMHA-
KOBasl, M MOJy4aTh 3HAHUSA 00 ycTpoiicTBe Mupa jierye Ha
3emuie, UMesl HaTJIAIHYIO TOKa3aTeNbHYI0 06a3y, uTo OyaeT
JIOCTYITHBIM U TIOHSATHBIM OOJIBITMHCTBY JIFOICH.

Bo3MoxHo, sTa ['mmoTe3a mOCmoOCcOOCTBYET MOHCKY
OTBETOB HA HEPELIEHHBIE BOIPOCHI OTHOCHUTENIBHO U Ca-
Moil 3eminu. Hampumep, npuOIU3UT MOHUMAHUE MEPBO-
MIPUYMH MEXAHUYECKOTO BpAILCHUS 3e€MJIM BOKPYT CBOEHU
OCH M HaKJIOHa ocu €€ BpalieHus. O4eBUIHO, YTO ITH SIB-
JICHUSI CBSI3aHBI ¢ (POPMUPYIOLIEHCS aCUMMETpPUEH MacChl
3eMii U 3aBUXPEHHUEM BEKTOPOB IIEHTPOC(EPHOIl CUITBI B
TOYKE T€OMETPUUECKOro LeHTpa cdepsbl 3emnu. B nmons3y
ATOTO CBUJETEIBCTBYET MPE/ICTABICHHBI B MOHOTpapuu
OTBIT C Bpamiaromieics TpyOol, JeMOHCTPUPYIOIINI Be-
COBYIO TpaJlallMioO BEIIECTB U 00Pa30BaHHE BPAILAIOIIECHUCS
chepbl U3 ATUX BEIIECTB. 3HAHUE ITUX MPOLIECCOB JOMOJI-
HUT MPEACTABICHUE O KIMMATUYECKOM YCTPOMCTBE ILIA-
HETBI, KOTOPOE TAK)KE HAIMPAMYIO CBA3aHO C MOJOKEHUEM
ocu BpamieHus 3emin. OObICHIETCS 3TO CIEAYIOIINM:

VYron Haki0OHa OCH OTHOCHUTEIBHO TUIOCKOCTH JKJIHUII-
TUKW HaNpsSMYIO BJIMSICT Ha yTOJ aTakd TOBEPXHOCTH
Tena 3eMJIM JydaMu COJTHEYHOTO CBETa. JTO BIIMSAET Ha
KJIUMAT ¥ 3BOJIOLINIO Onochepbl 3emMiIn.
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BeposiTHO, HaKJIOH OCH CTajdl NPUYMHON BBIMUPAHUS
MHOT'MX BHUJIOB CYLIECTB, HallpuMep, AMHO3aBpoB. CBs3a-
HO 3TO C TEM, YTO yroj aTaku Jiydamu CoJHIa MOBEPXHO-
CTU 3EMJIM BIIUSET HAa CE30HHOCTH 3E€MIIH.

Bricoka BepoOsSTHOCTh TOTO, YTO HA PAHHUX CTAIUAX
3emurst UMeJia BEPTHKAIBHYIO OCh BpaIlleHUs, U Ha IJIaHe-
T€ HE OBUIO CE30HHOCTH.

mm +70C mE 20 C
mm 60 C Hm +15C
mm +50C mm -15°C
mm +40°C B -35C
B +35C B -0C
mm +30°C HE -90C
B +25C

Puc. 6. Ycpeouénnvie memnepamypHule nopo2u Wupom Ha no8epxHocmu
3emau npu 6epmuKanbHOU OCU e€ 8paujeHus

Hakiion ocu BpamieHus: 3emMiu CTajl IPUYUHON TOSIB-
JEHUSI CE30HHOCTH, OTPHUIATEIbHBIX TEMIIEpATyp Ha
CpPEeOHUX HIMPOTAaX IUIAHETHI. JTO MOBJEKJIO TAasHUE IO-
JIIOCHBIX JIEIHUKOB, MOBBIIICHHE YPOBHS MHPOBOTO OKe-
aHa, U3MECHEHHUE €ro XMMUYECKOro COCTaBa U U3MECHEHHUE
X0/1a 3BOJIFOLIMU KUBOU MPHUPOBI.
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XJ1aIHOKPOBHBIE TUTAHTHI, KaK W TPABIHUCTAsA TUTaHT-
CKasl paCTUTENBHOCTh (MUTAaTENbHAS Ccpefia), OJTHO3HAUYHO
HE MOIVIM CYIIECTBOBaTh B YCIJIOBUSIX OTPHUIATEIBbHBIX
temmneparyp. Jjist HuX TpeboBajics POBHBIA CTAOMIIBLHBIN
KJIUMAaT, a 3TO ObLJIO BO3MOJKHO IPH BEPTUKAJIBLHOW OCHU
BpalleHHs] 36MJIM U Ha €€ CPEIHUX IIUPOTAX.

Kak ObI 3TO HU BBIJISAEIO aOCTparupoBaHUEM, HO —
3TO eCTh B3aMMOOOYCJIOBJICHHOE BbIBeJeHHE HOBOW
TUNOTE3bI O MPOULIOM IJI00AJBHOM HM3MEHEHHUH
KJIuMaTa 3eMyld M X012 IBOJKLHNH KUBOU NMPUPOIBI,
NMPOU30LIEeAININX N0 NMPUYHUHE MOABJEHHUS yIJa HAKJIO-
Ha OCH BpaieHusi 3eMJIM B YCJIOBHSAX aCHMMETPHUH eé
MAacCcChl ¥ O/ BO31eiiCTBMEM LeHTPOCGepHOH CUIIBI.

3HaHWE WCTUHHON TPHUPOABI CHII, CHOPMHUPOBABIIUX
Teno 3emMii, UMEeT 3HaueHWe IS MPOTHO3WPOBAHUS U
peryaupoBaHus OyAyIero CymecTBOBaHUS IMBUIIH3AIIAN
u Orocdepsl 3eMIU B YCIOBHIX TI00aTbHOTO U3MEHEHUS
KJIUMAaTa, 3arps3HEHMS YKOJIOTHYECKON CUCTEMBI U TEXHO-
T€HHOTO TUIIEPPA3BUTHS COBPEMEHHOTO YEJIOBEYECCTRA.

JlaHHO€ 00CTOSATENBCTBO SBJISETCS BECOMBIM apryMEH-
TOM JUIsl paccMOTpeHus: [MmoTe3bl HeHTpOoCepHbIX CUIT
HAYYHBIM COOOIIECTBOM U MPEJICTABUTEISIMU OU3HECA.
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2. TIPUKJIA/THBIE ACITEKTbBI

Kocmuueckas neHTpocdepHas cuiaa MOCTpOHIIa TEJIo
3eMiu 13 TBEPAOH, )KUIKON M Ta3000pa3HON MAaTEPUH.

[Tox BO3meiicTBHEM IEHTpOC(hEpPhl TUTAHTCKUE MAaCChI
MaTepUu OCYIIECTBIISIIOT HEMPEPHIBHOE MEXaHUIECKOE
JIBIDKEHUE — KPYTOBOPOT aTMOC(hephl U THAPOChEPHI.

KocMmuueckne Ccuiabl  HEMPEPHIBHO  OOECIICUYUBAIOT
SHEpPruel NaHHblE MeXaHudeckue mpouecchl. CrnenoBa-
TEJIbHO, €CJIM CYILECTBYET CHJIa, BO3JCUCTBYIOIIAs Ha BCE
MaTepHuaibHOE BO BCemeHHOM, 3HAUNUT JOJIKEH CYyLIECTBO-
BaTh crocod e€ nmpeoOpa3oBaHus B MOJIE3HYIO pabOTYy.

YuutsiBas, 4To HEHTpochepHas cuiia SBISICTCS Mexa-
HAYECKON CHIION, TO MpeoOpa3oBaTh €€ B IOJIC3HYIO pa-
00Ty BO3MOXHO HMCKIIOYUTEIHHO MEXaHUYECKHM CIOCO-
OO0M, ITOCPEICTBOM BECOBOM I'pa/ialliM BEIIECTB.

Ha rHapocTaHIMAX W BETPOBBIX HSHEPrOCTAHIIMIX
UCIIOJIL3YIOTCS B Ka4eCTBE pabouero teja Boaa U BO3IYX,
MEXaHUYEeCKOE JIBIKCHHE KOTOPBIX TMpeoOpasyercs B
OHEPIH0. YUUTHIBAS, YTO BOJA U BO3IYX MEPEMEIIAIOTCS
B 001IeM I00aIbHOM MPOIECCe BECOBOM TIpajlalliu Be-
IIECTB, KPYroBopoTa aTMocdepsl u ruapochepsl 3emiu,
TO IO CYTH, YEJIOBEK C MOMOIIBIO TUAPOCTAHIINI U BETPO-
CTaHIIMI TTPE0OPa30BBIBACT IIEHTPOCPEPHYIO CHITY 3eMIIH
B TMOJIC3HYIO0 3Hepruto. OJHAKO TaKUE CUCTEMBI UMEIOT
W3BECTHBIC IKOJIOTHUECKUE 1 SKOHOMUYECKHUE MTPOOIIEMBI.
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Bomnpoc: kak co3naTh Ha MUHUMAJIbHOM PAaCCTOSIHUM K
MOTPEOUTEII0 PHEPTUU DKOJIOTHUECKH YUCTYH0 M PEHTa-
O€JIbHYI0 PHEPreTUYECKYI0 YCTaHOBKY, MPE0Opa3yrollyto
ueHtpocepuyro cuny 3emnu? s 3Toro HEOOXOIUMO
BbIOpaTh B KayecTBE pabOyero Tejia BELIECTBO, MOJBEP-
KEHHOE TOCTOSTHHOMY MpOIECCY BECOBOW Tpajald U
Haxozsleecs B KaXJ0l TOYKE Ha MOBEPXHOCTH 3EeMJIU.
ENMHCTBEHHBIM Ha TUIAHETE TAKUM BEIICCTBOM SIBIISICTCSI
Bo3nyX. IIpu 3tom nenTtpochepHas cuia, Kak U BO3AYX,
TaK e UMEETCS B KOXKI0M TOUKe 3eMITu.

B 101 CBs3M BHOBb 00paTUMCS K TaKOMY SIBJICHHIO,
KaK KOHBEKIUS, TJIe B MPOIECCE BECOBOM Tpajalliu XO-
JIOHBIA BO3AYX (00Jiee MIIOTHBIN U TSXKENBIN), TPUKUMA-
SICh TI0O HANPaBJIEHUIO K LEHTPY 3€MJIH, BBITECHSAET TEM-
JIBIA BO3/TyX (MEHEE MJIOTHBIN U JIETKUIA) BBEPX OT 3EMJIU.

OOmIen3BeCTHO, YTO KOHBEKIHS SIBJISICTCS MPUIUHON
BO3HMKHOBEHHUS BETpa Ha 3eMJie U TaKuX SBJICHUH, KaK
atMocdepHBId pyKaB — BHXPh, TOPHAZIO, CMEPY. DTHU SIB-
JICHUSI BO3HUKAIOT B Ky4EBO-JI0KJIEBOM (TpO30BOM) 00a-
Ke, KOTJia BO3JIyX W3 00JIaCTH TOBBIIICHHOTO JaBJICHUS
OCYIIECTBIISICT MEPETOK B 00JIACTh C TMOHIKCHHBIM JaB-
nenueM. [Ipu 3TOoM ropuszoHTanbHbIE ()OHOBBIC BETPOBHIE
MOTOKH BOBJICKAIOTCS B ATOT MPOIIECC M YCUITUBAIOT €TO.

ATMoOcChepHbIil BUXPh SIBJISIETCS KOHBEKTHUBHBIM TEp-
MOJMHAMHYECKUM HACOCOM, B KOTOPOM HCTOYHUKAMU
MEXaHUYECKON DSHEPruy JBUKEHHUS BO3AyXa SIBISIOTCSA
TertoBast 3Heprus 3eman U ConHua (HarpeBIIMMH BO3-
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1yX), a TJIaBHOE, IIeHTpoc(epHast cuia 3emMiu, oA BO3-
JNEUCTBUEM KOTOPOM  NPOUCXOAUT MPOIECC BECOBOU
rpajaldy BEIIECTB.

Bo3Hukaer cienyromuid BOIpoc, BO3MOXKHO JIM UCKYC-
CTBEHHBIM CIOCOOOM  C€O3[aTh TEPMOJUHAMUYECKHIA
HacoC ITOCTOSIHHOTO JIEUCTBHUs, POACTBEHHBIM IO IPHH-
[UITY AEUCTBUS ¢ aTMOC(HEPHBIM PyKaBOM (C BUXpeEM)?

BeposiTHO, MHOTHE JIOAM OOpalllagy BHUMAaHHUE HA re-
HEpaluIo BETpa B apkax OOJIBIIMX 3/1aHUW, B TO BPEMS
KOTI'Jla BOKPYT 37aHMsI HE ObLIIO (POHOBBIX BETPOBBIX MOTO-
KOB. [IprunHa 3TOro sIBJIICHHS 3aKIHOYAETCS TAKXKE B KOH-
BEKI[MU OKPY’KAIONIETO 3/laHKe BO3/lyXa. To eCTh 3/laHue C
apKoil (CTaTUYHOE TEJIO) SIBJISIETCS TEPMOJUHAMUYECKUM
HacocoM. EcTecTBEHHO, PHEpPreTUUEeCKUi MOTEHIMAN Ta-
KOr'0 Hacoca BeCbMa HE3HAUUTENICH AJI1 €r0 NPOMBIILICH-
HOT'O UCIOJIb30BaHUsA. OJJHAKO ATOT MPOILECC B3ST B MPHU-
Mep HECNpOoCTa U IieJIeHanpaBlieHHO. B apke 31anus mpo-
UCXOJIUT KOHBEKTUBHBIN IMEPETOK BO3ayXa M3 OO0JacTH
MOBBIIIEHHOTO JIABJIEHUS B 00JIACTh C MOHMWYKEHHBIM JaB-
nenueM. [Ipu 3ToM BHeuHnEe (POHOBBIE BETPOBBIE MTOTOKU
BOBJICKAIOTCS B ATOT HACOC U B ApKE YCKOPSETCSA MOTOK
BO3/lyXa, BMECTE C 3TUM BO3PACTAET U €r0 MOLUIHOCTb.

BakHO mpuHATH BO BHUMAHHUE, YTO CUJIA BETpa KBaJ-
pPaTUYHO 3aBHUCHUT OT CKOpOCTH. lIpu yBenmnueHuu ckopo-
CTH BETpa B JBa pa3a, €ro CUjia yBEINYMBACTCS B YETHIPE
pasza, U, COOTBETCTBEHHO, NPHU YBEJIUYEHHH CKOPOCTH B
TPH pa3a CUJIA YBEIIMYUBAETCS B AEBATH Pa3 U T. .
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Cneunanuctsl npeanpustus «Jlom Ilapk» paspabora-
JM  KOMIUIEKCHl  3JAHUW-3HEPrOCTAaHUUM —  TEPMO-
JUHAMUYECKHE HACOCHl IIOCTOSHHOTO  JEHUCTBUS —
KOHIICHTPATOPBI-T€HEPATOPHI BO3AYILIHBIX [IOTOKOB.

[IpencraBingeMble KOMIUIEKCHI 3JaHUM UMEIOT MHUpa-
MHUJQIBHYIO CUCTEMY HAKIOHHBIX, PaIdAIbHO PACIOJIO-
JKEHHBIX BO3JYXOBOJHBIX KOH(DY30poB u auddy30pos,
C BUXPEBOM KamMepou B LEHTPAIbHOM YacTW 3aHUS U
TypOMHON KapyCelnbHOTO THIA HA MArHUTHOW TMOJYIIKE
(HaxoMIIecss B CUCTEME JICBUTAIMH). JTa KOHCTPYKITUS
MO3BOJISIET YCKOPSATh MOTOKH U CTAOWJILHO TE€HEPUPOBATH
AIEKTPOIHEPTUIO MTPOMBIIIJICHHBIM 3KOJIOTHYHBIM CIIOCO-
O0M Ha MUHUMAJIbHOM PacCTOSTHUU K MOTPEOUTEITIO.

VYuuThiBasi, 4TO KOMIUIEKCHI 3/IaHUI SIBISIOTCS TEPMO-
TUHAMUYECKUMH HAcOCaMH TOCTOSTHHOTO JEUCTBUS, B
3TON CUCTEME OCTAHOBKAa BO3JYIIHOI'O MOTOKA IPOU3BO-
nutcst (mpy HEOOXOJIMMOCTH) aTMOC(HEPHBIMU IILTF03aMU
posuietHoro tuna. [Ipum 3TomM TypOMHA cTOmoOpUTCS IHC-
KOBBIM TOPMO30M Ha Bally.

OKyInaeMocCTh TaKHX 3JEKTPOCTAHIINI 00eCIeuYnBaeTCs
OJTHOMOMEHTHO 3a CUET MPOAAXKHU KBAPTHUP. ITO MO3BOJIS-
€T NPOU3BOJIUTH JEUIEBYIO AIEKTPOIHEPTHIO.

B menmax mpakThueckoid peamu3aniuu 0003HAYEHHBIX
TexHosiorud npexnpuatue «Jom Ilapk»  OoTKpbLIO
MHHOBAIIMOHHBIA MPOEKT «CTPOUTENBCTBO 3KCIEPUMEH-
TalbHOrO 00beKkTa «PecypcoHe3aBUCUMBIA — KBapTal
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«Jlom ITapx» B r. Muncke (Pecnybnuka benapycs), rie
Oyznet co3gana naboparopus HeHTpocdepHbix cui. CTpo-
UTENbCTBO O0BEKTA OyeT 3aBepiieHo B 2023 .

[IpoekT crpoutenbcTBa 00bekTa «PecypcoHezaBucu-
MbIi kBapTan «Jlom [lapk» peanmmsyerca B pamkax ['ocy-
JApCTBEHHOM MNpPOrpaMMbl WHHOBAallUOHHOTO Pa3BUTHS
Pecnybnmuku bemapych, yrBepkaénnoir Ykazom Ilpesn-
nenta Pecriyonuku benapych ot 31 ssuBaps 2017 r. Ne 31.

be3ycrnoBHO, B 3TOI KHUTE€ HE MOTYT OBITb PACKPBITHI
TEXHOJIOTUYECKHE JETAIM  3IaHUN-DHEPrOCTAHIIUKA —
TEPMOJAMHAMUYECKUX  HacocoB. OpHakKo  OPUHLMI
paboOThl MOJOOHBIX YCTPOUCTB (MUpaMUIATBLHBIX MaKe-
TOB) MOHO YBHUJETh Ha MPUMEPE MaJIbIX MOJIENIEH MOJI0-
ous B Uurtepuere (http:// www.dompark.by) — crpanurna
«HHEHTPOC®DEPA».

BaxHbIM B 3TOM aCIeKTe SIBJISIETCA TO, YTO KOMILIEKCHI
3MaHUU-3HEPTOCTAHIINI — TEPMOJIUHAMHUYECKUE HACOCHI —
MpeaHa3HaYeHBbl TPEOOPa30BLIBATH IIEHTPOCHEPHYIO CHITY
B TIOJIC3HYIO DHEPTHUI0 U CTAOMILHO 00eCIIeunBaTh MOTPE-
outens sHeprueit. [Ilpu 3ToM 3HEprust BO3ayIIHOTO MOTO-
Ka MOJIJIC)KUT U3MEPECHUIO, KaK U MOMJICKUT PacuéTy Io-
JIy4aeMbIM YJHEPTETUYECKUU U IKOHOMUYECKUI PE3YIIbTAT.

[TocTossHHOCTH pabOTHI TAKOTO yCTpOMCTBa obecreye-
Ha MOCTOSIHHOCTBIO IIeHTpocdepHoi cuibl. Ha3zpath 310
YCTPOMCTBO BEYHBIM JIBUTATEIEM C HMHKECHEPHOU TOYKH
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3peHHs] HEKOPPEKTHO — BCE HMEET CPOK (PU3MUECKOTO
MU3HOCA — FaCHYT JaXe 3BE3/IBI.

ITo aTomy nosoxy I'epakinut roBoput:

v «/Tumv usmenenue eeunoy (Opesnezpeueckuii guio-
coqh I'epaxnum Dpecckuil, 544—483 2e. 0o H. 3.).

Opnako, B LIESIX ONPEIENIEHUs KOPPEKTHOTO Ha3BaHUS
YKa3aHHOT'O YCTPOMCTBA, CTOUT NO-(UIOCOPCKU BCTYNUTH
¢ I'epakmuTom B nuanor. M3MeHeHHs MpoOUCXOmIT B KOC-
MHUYECKOM MPOCTPAHCTBE U BO BPEMEHH, a CAMO TIOHSATHE
«M3MEHEHMe» TI0Jpa3yMeBacT MpPOLECChl, aNpHOpU HE
noJyIexkaniye Gpu3nuecKkoMy U3MEpPEHUI0, KPOME Kak M3Me-
PEHUIO BO BpeMEHH.

CrnenoBaTenbHO, BEUYHBIM SIBISIETCS  TOJBKO  BpEMsI
U TMPOCTPAHCTBO — (U3UYECKUE BEIMUMHBI, MOJIEKAIINE
U3MEPEHUIO.

B 3100 CBsSI3U pOIMIIOCH U3pEUECHHUE:

vV «/lumb 6épemsa 6euHo U RPOCMPAHCMEO, 6CE
ocmanvhoe usmenaemcay (U. Ilpyc).

Bpemss xu3Hu 4yemoBeka BO BceneHHOW — MWI.
[lentpocdepHas cuia Jjis 4€JIOBEKa — CUJIa TTOCTOSIHHOTO
JIEVCTBHUS, YXOISIIETO 32 BPEMS )KU3HU YETOBEKA.

CnenoBaTesbHO, KOMIUIEKC 3JaHUKA-3HEPTOCTAHIIHNI
koHuenuuun «Jlom Ilapk», ycrpoiicTBO, mpeobpasyromiee
HEeHTPOCPEpHYI0 CHUITy, KOPPEKTHO | CIPaBEIJIUBO
Ha3BaTh JIBUraTejiIeM IIOCTOSHHOIO JCHCTBUSL.
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BbIBO/IbI

Hacrosimass pabora sBisieTCAd akTyaJlbHOM Kak IIO
byHaaMEeHTaNbHBIM, TaK M MPUKIAIHBIM acleKTaMm, OHa
COJIEPKUT PAcu€Thl, (PAKTOPUATIBLHYIO OLIEHKY U IIeThb JIO-
TMYECKHUX 3aKIIFOYEHUI, YTO TTO3BOJIUJIIO:

1. YcranoButh — rpaButaiuu 3emin, BceMupHoro Ts-
TOTEHUS U LICHTPOCTPEMUTEIHHOM CUJIBI HE CYIIIECTBYET.

2. Cpenatb OTKpBITHE TPHUPOABI IHEHTpOchHepHOI
CHUJIBI, TI0J] BO3JICUCTBUEM KOTOPON MaTepusi CTPEMUTCS B
LIEHTP 3BE3]1 U TUIAHET.

3. Cmenatb OTKPBITHE IPUPOJBI BECAa — MPUYHH TOSIB-
JICHUS TSHKECTU Y MAaTEpUAIIbHBIX MACCUBHBIX TEJI.

4. Caenath OTKpBITHE PUYUH (HOPMUPOBAHUS 3BE3] U
IIaHeT B BUJE 1apa (cdepsi).

5. Jlokxa3arhb J1abOpaTOPHBIM OIBITHBIM ITyTEM MPUPOIY
dbopMupoBaHUS LEHTPOCPEPHOU CUIIbI, MPUUUH MOsBIIE-
HUS BECa y MATEpUAIIbHBIX MACCHBHBIX TE1 U BECOBOU
rpalaliiy BELIECTB MOCPEACTBOM BPAILICHUS TEJI B MHO-
FOPHIYAXKHOM KUHEMATUYECKOW MEXAaHUYECKOM CUCTEME.

6. OnpenenuTh ONBITHBIM IMyTEM, YTO MpU (HOPMUPO-
BaHUU MaTepUaIbLHON Chephl MO BO3JACHCTBUEM IIEHTPO-
chepHOI CHIIBl B KWHEMAaTHYECKOM BpallaroIieiicss Mexa-
HUYECKON cucteme naHHas cdepa oOpeTaeT BpalleHue
BOKPYT' COOCTBEHHOH OCH, IMOJ00HO BpaIieHUIO chepsl
KOCMUYECKHX TEJN, 3BE3] U TJIAHET.

7. BbIBECTH JOMOJHUTEIBHYI) THUIIOTE3Y O TOM, YTO
rJI00aJIbHBIC M3MEHEHHS KJIMMaTa W SBOJIONUUA KUBOH
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pupoabl 3eMiin (KaKk W BEIMUPAHHE JUHO3aBPOB) CBs3a-
HBbI HETIOCPEJICTBEHHO C HAKJIOHOM OCH BpAIllEHUS 3eMITU
10T BO3ACHCTBHEM IIEHTPOCHEPHOM CHITBI.

8. BoiBuHYTh HOBBIE (DYyHAAMEHTAIbHBIC TOHSITHS:
— Bcemupnoe BpanieHue;

— eHTpocdepHas cuia (ueHTpocdepa);

— BECcoBasi rpajialys BEeLEeCTB.

9. YCTaHOBHUTH 3aKOHOMEPHOCTh — MAaTEPUAIIBHOE MacC-
CHUBHOE TeJI0 OOpEeTaeT BEC HCKIIOYUTEIBHO B YCIOBHSX
CTaOUJILHOTO BpAILEHUSI ATOr0 Teja BOKPYT OINpeaesEH-
HBIX TOYEK B MHOT'OPBIYaKHOM KMHEMATUYECKOW MEXaHH-
ke BcemupHoro BpaiieHus.

10. BeiBecTn akcHOMy — BEC MAaCCMBHOIO Te€JIa €CTh I10-
Ka3aTejab MEXaHWYECKON IIEHTPOCHEPHOU CHIIBI, TTOPOK-
NEHHOW IIEHTPOOEKHBIMHU CUJIaMHU B YCIIOBUSIX BpalICHUS
ATOrO TeJIa BOKPYT ONPEIEIEHHBIX TOYEK B MHOTOPBIYaXK-
HOM KMHEMAaTUYECKOM MEXaHuKe BcemMupHOro BpaiieHus.

11. Havatep npukiiagHOE€ NPUMEHEHHE pPE3YJIbTATOB
JAHHBIX MCCJIEAOBAHUM TOCPEICTBOM CTPOUTENIHCTBA
3IaHUN-PHEPTOCTAHIIUN TTOCTOSIHHOTO JEHCTBUS, MPEo0-
pasyIoluX HEHTPOCHEPHYIO CHIIy B MOJE3HYIO SHEPTHIO
Ha MUHUMAJIbHOM PAaCCTOSIHUU K MOTPEOUTEITIO.

Peuensun Ha u3gaHue 3TOM KHUTHU CBUJIETEIBCTBYIOT,
YTO OHA 3aCIy>KHMBAET PACCMOTPEHUS IIUPOKHUM KPYyrOM
VUYEHBIX B IEJISIX OMPOBEPKEHHUs JIMOO 10Ka3aTesIbCTBA
BEPOSTHOCTH JAaHHOUW ['MIIOTE3bI, YTO MO3BOJIUT OOpPATUTh
€€ B JIOCTOBEPHOE 3HAHUE C MPUKJIIATHBIM TPUMEHEHHUEM.
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HOCTCKPUIITYM

B npouecce paboTel Haa U3JaHUEM 3TOM KHUTU OBLIO
HEMAJIO KPUTHUKHU CO CTOPOHBI ONITOHEHTOB, CYMTAIOIIMX,
YTO ABTOP MCKIKOYAET PAJ CYIIECTBYIOIIUX IOHATHA U
J0TM O (pyHIaMEHTAJIbHOM yCTpoiicTBe Mupa, mpu 3ToM
00BEM KHHUTH, KaKk MOHOTpaduu, HEAOCTATOYEH MO KOJU-
YECTBY CTPAHHUI] U CCHUIOK JIJI1 TAKUX 3asIBJICHUM.

He wuckmroueHa momoOHass KpUTHKA W B OyayIieMm.
B 3TOl CBs3M 4MTaTENsIM Ba)XHO NMPHHATH BO BHUMaHHE
CICAYIOITYI0 HH(POPMAITHIO:

[unore3sl B ¢yHAAMEHTANIBHBIX BOIMpPOCAX, Kak
MpaBUJIO, BRIIBUTAIOTCS B MOHOTpadusx. Mccnenosarens,
3aHUMAIONTUHCA WHAUBUAYATbHBIM TBOPYECTBOM, CYOh-
€KTUBHO BBIJIBUTAET TUIOTE3y JIS PEUICHUS Hay4HBIX
3a71a4 U JOCTUIKEHHS MPAKTUUYECKUX PE3YJIbTATOB CPE-
CTBAMU UMEIOILIETOCS Y HETO Hay4yHOro no3Hanus. Llenbto
HACTOSIICH KHUTH sIBIsieTCsl 2G(HEKTUBHOE PHUOTMKEHUE
OTKPBITUSI UCTUHHOW MPUPOJBLI TSHKECTH MaTEPUAIbHBIX
TEeNl W CUJI TOCTpoeHHs cdhep 3BE3N U IJIAHET B IEISIX
MPUKIAHOTO TPUMEHEHUSI 3TUX 3HaHWU. JlaHHas KHHra
KaK pekjamMa JI0JI’KHA BBI3bIBATh U 3JI0POBOE BO3MYIIIECHUE
Y4EHOTO COOOIIECTBa, U UHTEPEC UUTATEINs], U 3aUHTEpe-
coBaTh OM3HEC-coo0IIecTBO. [Ipy 3TOM HaMOJHEHNE KHU-
Iyl OOJIBIIIUM YHUCJIIOM CTPAHUI[ M CIIOKHO YMTAEMBIX CChI-
JIOK HE SIBIISIETCS CaMOM IEJIbI0 HACTOSIIEH paOOTHI.
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ITo atomy noBoxay Jles CamyminoBuu Kineitn (MCTOpUK,
apxeoJgior, ¢duionor, 1927 r.) B cratbe «I'umore3sl B
Hayke» (razera «HoBeii «Tpounkuii  BapuaHT»
24.04.2012 Ne 102, c. 14: http:// www.trv-
science.ru/2012/04/24/gipotezy-v-nauke) B pazgene
«YcJIOBUSI  TIOBBINICHUSI  BEPOSITHOCTH»  MHCAI
CIeAyIoIIee (08a NYHKMA U3 d9moco pazoeia):

1. IlpuHIUNIMATBLHASA POCTOTA — 3TO YCJIOBUE HA3bI-
BaeTcs «Opumeoii Oxxkama». Yunbim OKKaM, aHTTIUMN-
ckuii  mbicauTens  XIV B, BBIIBHHYJ  NPUHIIMIIL:
«He caedyem ymuoyncamo cywgnocmu 6e3 Heo0X00uMo-
cmuy. B. I'amuneTon paswsicHui: «He odonscno oonyc-
Kamb Hu 0071buie20 HuUC1d, HU 00abuiell Ca0HCHOCHU
HPUYUH, YeM IMO HEODXO0UMO 01 MO20, YMOObl 0amb
omuém o0 Ae1enuaxy. A OpPUTAHCKUN TCUXOJIOT
XIX-XX BB. Jlnotim Mopran copmynaupoBai e€ Tak (3To
«KaHOH MopraHay): iyuuwan meopus, 3mo npocmenuian
meopus, Komopas omeevaem 6cem Paxmam.

Ousuk Jxopmk Illnecunmkep paspabotanm Ha ITOMH
OCHOBE «HPUHUUN OUHAMUYECKOU NPOCHOmMBbL) — YCIO-
BHE, UTOOBI [JIi CBOEH peaJu3ali TUMOTE3a HE
TpeboBasia BBOJUTH BCIIOMOTATeNIbHbIE THMOTE3bl. Takoe
oOpacTaHue BCIIOMOTATEIbHBIMU TUIIOTE3aMU Ha3bIBACTCS
rEPONU3MOM.
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2. YMeHbllleHHe HeomnpeaeJéHHOCTH — AInb0epT
OuinTeiH (1956), roBopst o Teopusix (a 1Mo cyTH, O TUIIO-
Te3aX), BbICKA3aJl MHEHUE, UYTO «...U3 08YX Meopuil ¢
00UHAKOB0 «NPOCHIBIMUY) OCHOBHBIMU NOJIONHCEHUAMU
ciedyem npeonouecms my, KOmopas cuibHee 0ZPAHU-
yueaem 603MOJCHbBIE a priori Kauecmea Cucmem...»
Makc bopn B noknane « Anp0epT DWUHINTEHH U CBETOBBIC
KBaHTBI» YTBEPXKIAI: «...HECOMHEHHO, YMO WYEHHOCHb
meopuu mem evluie, Hauie 0ogepue K Hell mem Ooavuie,
yem MeHbuile 6 Hell ce0000bl evlOopa, uem 0Oo.ibule eé
Jlocu4ecKas NPUHyOUmeaIbHOCmy). DTO O03HAYAET, UTO
OoJiee MEepPCHEKTHBHOM CUYUTAETCS Ta THUIOTE3a, KOTopas
KOHKPETHEE M COCPEJIOTOYCHHEE, KOTOopas MEHee pac-
IJIbIBYaTa W TOYHEE YKa3bIBA€T YCIIOBWS, ICHCTBUS U
OOBEKTHI.
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PEIHEH3UU, PEHIEHUE U YIOCTOBEPEHUE

PELHEH3UA
Ha moHorpadmuo Ilpyca U. B.
«enTpocdepa. I'nnoreza ueHTPOCHEepHLIX CHJI
BcemupHoro BpameHus
(pyHaameHTaIbHBIC U NPUKJIAAHbIC ACTEKTHI)»

[IpobGneMa BOBHUKHOBEHUS CUJI TSTOTEHUSI U IIEHTPO-
OEKHBIX CHJI B TCUCHUE Psijia CTOJIETUM BhI3bIBajIa AKTUB-
HBIE IUCKYCCHH, 3a4aCTYIO C BBIPAKEHHEM JTHUAMETPAIIb-
HO MPOTUBOIIOJIOKHBIX TOUEK 3PEHUS Y MO3ULINN. B cBA31
C 3TUM Jr00as paboTa, B TOM YMCIIE U peLeH3upyemas,
B KOTOPOW JIe1aeTcsl MOMbITKa 00OOIIEHUS Pa3IMYHbIX
IIPEJICTABIICHUH O BOBHUKHOBEHUHU CUJI B3aUMOJICHCTBUSA
B CJIOXKHBIX HCKYCCTBEHHO-JIA0OPATOPHBIX MEXaHHYE-
CKMX CHCTEMax M KMHEMaTUYSCKUX CHCTeMaX KOCMMYe-
CKOU MEXAHUKHU, PEACTABIISAET HECOMHEHHBIN UHTEPEC.

[Tpu sToM oOparmiaeT Ha cebsd BHUMaHHE CBOEOOpas-
HBIM MOAXO0J aBTOPa TMIIOTE3bI K aHAIU3Y BEChbMa pa3Ho-
00pa3HbIX MEXAaHUYECKUX CUCTEM. DTOT aHAJIU3 YKE MO-
3BOJISIET MTOCTPOUTH JIOTHYECKYI0 CUCTEMY M MOJYYHUTh
KOHKPETHOE MPEJICTABICHUE O PE3YyIbTaTaX TAKUX CI0XK-
HbIX HCKYCCTBEHHBIX MEXAHUUYECKUX U KOCMUUYECKUX
B3aUMOJICHUCTBUH.

Bo MHoOrux cinydasx mnpeaioXeHHash aBTOPOM KOH-
LENIMs BCTYMAET B MPOTUBOPEUHUS C CYIIECTBYIOIINMU
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MPEACTABICHUSAMU. DTO JIEJAeT MPEACTaBICHHYIO TUIIO-
Te3y 0COOEHHO MHTepecHOM. Pan mabopaTopHbIX Mexa-
HUYECKUX CHUCTEM, TOCTPOCHHBIX aBTOPOM, Jajl OTBETHI
Ha KOHKPETHBIE BOIMPOCHI, TPEOOBABIINE Pa3bsICHEHUIA.
MHorue 13 3TUX BONPOCOB paHee OCTaBaIUCh OE30TBET-
HBIMU.

[TonHsTHIE aBTOPOM IIPOOJIEMBI U UX PELIECHUS KAXKYT-
Csl Ha MEPBBIM B3IV CTOJb M3OLIPEHHBIMHU, YTO JAXKE
BBI3BIBAIOT SIBHOE YAMBJICHUE HEOXUIAHHOM MpPaBIOIO-
NO0OHOCTHIO.

Peuensupyemas paborta npeacTaBisieT, HECOMHEHHO,
uHtepec. JKenanue aBTOpa HanpaBUTh 3Ty pabOTy Ha
pPacCMOTpPEHHE HAYYHOTO COOOUIECTBA SIBJIAETCS TaK XKe
HECOMHEHHO Pa3yMHbIM.

Bce 310 gaeT ocHOBaHUSI PEKOMEH10BaTh JaHHYIO Ha-
YUHYIO paOoTy K IMyOJIMKaI1u.

[Ipodeccop, JJokTop TEXHUUECKHUX HayK,
AxaneMuk Memz[yHapoz[HOI%Ka’ﬂeMHH

MH()OPMAITMOHHBIX TEXHOJ OHZH/I( %;P
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PEHHEH3UA
Ha HayuyHoO-nony.JasipHoe usnanue Ipyca U. B.
«entpocdepa. 'mnoresa ueHTpochepHbIX CUI
BcecemupHoro BpameHus
(pyHaaMeHTaIbLHbIE M IPUKJIAAHbIEC ACTTEKTHI)»

dopmar uzgaHus onpeaesieH CaMuM aBTOPOM KaK MO-
Horpadusi, 9TO Ha HAIl B3IVISI MPEACTABIACTCS 3aMeET-
HBIM TIpEyBeIHYEHHUEM. J[OCTaTOYHO OTMETHTHh OTCYT-
CTBHE OOIIEHPHUHATOTO Il MOHOTrpaduil OOIIMPHOTO
cnucka OuOMMorpadMYecKux CChUIOK, XOTS B TEKCTE
nopsiika 8 1UTaT U3 BHICKA3bIBAHUA IPYTUX aBTOPOB. U
o 00beMy CTpPaHWUIl U3JIaHWE HE JOTATHBAET JI0 MOHO-
rpaduu — OOIIETTPUHATHIM CUMTAETCSI 00bEM HE MEHEe 5
aBTOpCKUX JUCTOB (060see 100 crpanui] kauru). OHAKO
Jajiee He CTaHEM 3a0CTPSATh BHUMaHUE HA TOM, UTO Kaca-
eTcsi POPMBI, U PACCMOTPHUM COJICPKAHUE KHUTH.

B ocHoBe paboThI JISKHUT TUTIOTE3a aBTOPA O TOM, YTO
JTMHAMUKA JIBM)KEHUS KOCMHYECKHX TeJ O0O0yCIIOBJIeHA
HE JICHCTBUEM TpaBUTAINH, a IEWCTBUEM KOCMHYECKUX
IIEHTPOOEKHBIX cwJl. [ paBuTaIK SIKOOBI BOBCE HE CYIIIE-
ctByeT. [lochlka aJ1s BOSHUKHOBEHHSI TAKOW TUITOTE3bI
TaK)Ke BIIOJTHE MOHSATHA — BPAIalOTCs 3BE3/IbI U TIaHe-
ThI BOKPYT CBOMX OCEH, BOKPYI' CBOMX IUTAHET Bpalla-
I0TCSI UX CITYTHUKH, BPAIIAIOTCS TUIAHETAPHBIE CUCTEMBI
BOKPYT' CBOMX 3BE€3J, BPAIAOTCS IICJIbIE TaJaKTHUKH. ..
N xoib CKOpO Bce B MHpE BpallaeTcs, TO BE3IC €CTh
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1eHTpoOexubie cuibl. [lo MHeHUI0 aBTOpa Besa Bcee-
JICHHas TPOHM3aHA JCUCTBUEM MHMPOBBIX KOCMHYE-
CKHMX IIEHTPOOCXKHBIX CHII. B pe3ynbrare cyneprio3uiu
ATUX CHUJ B OIPEICICHHBIX TOYKaX MPOCTPAHCTBA
(«CTYCTKHU CTBHIKOBOK») BO3HHMKAIOT 3BE3/Ibl M IJIAHETHI.
JIs HOATBEPAKIAECHHUSI CBOMX BBIBOJOB aBTOP MCIIOJB3Y-
€T aHaAJOTHI0 C MarHuTamMyu. MOKHO HaWTH TOYKY paB-
HOBECHS I LEHTPAJIbHOIO MAarHWTa, €CJIU C Pa3HbIX
CTOPOH OT HEro HaXOAATCS ABa JIPYTMX MarHuTa, KOTO-
pble MPUTITUBAIOT LIEHTpaJibHBIM. HO 3TO paBHOBEcue
ABJIAETCS KpaWHE HEYCTOMYMBBIM. ECiN ke NEHCTBYIOT
CUJIbI OTTAJIKWBAHUS, TO PAaBHOBECHUE SBJISECTCS YCTOMU-
yuBbIM. OTCIOZ1a II00AJIFHBIN BRIBOJ: UTOOKI Beenennas
ObLJIa yCTOMYMBOM, B HEH JIOJDKHBI IEHCTBOBATH HE CHITBI
TATOTEHUS, a CWIbl OTTalkuBaHus. Kcraru momoOHyo
AQHAJIOTUIO MOKHO MPUBECTH HE TOJBKO JJIsi MArHUTOB,
HO W JUJISl DJIECKTPUUECKHUX 3apsaoB. TOJIBKO CTOUT 00-
paTUTh BHUMAHUE, YTO B O0OUX CIIy4asx IEHTPAIbHBIN
MarHut 100 3apsji JOJDKHBI HaXOJIWUTHCS Ha CTEPIKHE
(autn). Eme B 1842 rogy anrwuiickuii pusux MpHiioy
JI0Ka3aJl TEOPEMY, COITIACHO KOTOPOM HE MOXKET CYIIle-
CTBOBaTh YMCJIO AJIEKTPOCTATUUECKOIO paBHOBecHs. B
MIPUBEICHHOM MpUMEpPEe TOCTAaTOYHO HEOOJBIIOro 0o-
KOBOI'O CMEIIEHHUSI B OTCYTCTBUE HUTH U LEHTPaJIbHbBIN
3apsj MPOJOJDKUT BBITAJIKUBATHCS AAJbIIE OT MPSIMOM,
COCIMHAIOLIEH KpauHUE 3apslibl. 10 )K€ C MAarHUTOM —
MpU OTCYTCTBUU CTEPXKHS OT HE3HAYUTEIBHOTO OTKJIO-
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HEHHUS MAarHUTHOTO MOMEHTA LIEHTPAJIbHOIO MarHuTa OT
OCH, COEIMHSIONIEH BHEITHUE MAarHUThI, BO3HUKHET MO-
MEHT CHUJI, KOTOPBIM MepeBepHET LEHTPATbHBIN MarHur,
U MBI IPUJIEM K YK€ PACCMOTPEHHOM aBTOPOM CUTyallUU
C IPUTSKEHUEM MarHUTOB.

Wtak, aBTop npeasiaraeT 3aMEHUTh HETIOHATHOE Jeil-
CTBUE TPABUTALMOHHBIX CHJI Ha 3HAYUTENBHO Ooliee
MOHSTHOE JIeMCTBUE LEHTPOOEKHbIX cuil. [lomyTHO OT-
MeTuM (BcriomuHas lerenst) cyliecTBOBaHUE MPOTHUBO-
MOJIOKHOTO TIOHSTHUSL IIEHTPOCTPEMUTENbHOU cuibl. C
HEel Kak-pa3 Bce IpelenbHo scHo. [Ipu aBukeHuun tena
110 KPUBOM K HEMY JIOJKHA OBITh MPUJIOKEHA cuila (HIn
COCTABJISIIOIIAS CUJTBI), HATIPABJICHHAS K LICHTPY KPUBHU3-
Hbl TPAEKTOPUU, MPUBOJAIIAS K HM3MEHEHHUIO BEKTOpa
UMITyJIbCa TeJla Mo HampapieHuto. duzudeckas npupo-
J1a LIGHTPOCTPEMUTEIILHON CUJIbI B KOHKPETHBIX CITydasix
MOJKET OBITh Pa3JIMYHOM.

Uro ke mpeacTtapisieT co0oil LeHTpoOekHast cuia?
Bpamascs Ha kapycenu, a enié aydiine B LEHTpudyre,
MBI OILIyTUMO HCHBITHIBAET €€ JIehcTBUE. XOTs HU3UKU
YTBEPKJIAIOT, YTO B PEATbHOCTH LIEHTPOOEIKHBIX CHII HE
cymectByeT. Haxomsick B neHTpudyre mMbl MO3UIIMOHU-
pyeMm cebs HeMOABMKHBIMU OTHOCHUTENbHO ee. Ho Bpa-
naronascsa ueHTpudyra — 370 HeMHepLUHalIbHasi CUCTe-
Ma orcyeTa. {7 BBINOJHEHHUS YCIOBHUS paBHOBECHUS B
TaKOM cUCTeMe OTCUeTa HEOOXOIMMO BBECTU CUITY UHEP-
MU, HOCAIYIO Ha3BaHUE IIeHTpoOexkHOM cuibl. Keratu
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IIPU OTHOCHUTEIBHOM JIBUKEHWH BO BpAIAIOLICHCS CH-
CTEME OTCUETA BO3HHMKAET €IlI€ OJJHA CHJIA UHEPLUHU, HO-
csamas Ha3Banue cwibl Kopnonuca. HemonsatHo, nmoue-
My aBTOPOM MUTHOPHUPOBAHBI 3TH CHJIBI B (DOPMUPOBAHUU
HEHTPOC(EPHBIX CHIL

OTIMYUTENHEHON 0COOCHHOCTBIO CHJI MHEPIUU SIBIIS-
€TCA UX MPONOPLHOHAIBHOCTh MACCE TENA, HA KOTOPOE
OHM JICUCTBYIOT. TakuM ke CBOMCTBOM 00JIa/Ial0T U CUJIBI
rpasuTanuu. [locrnennee 00CTOATENLCTBO IPUBENIO AJlb-
Oepra DHHIITENHHA K BEIBOJY, YTO HET MAccC, a €CTh JIUIIb
VCKPUBJIEHHOE MPOCTPAHCTBO. B 3TOM Mmiiane rumnoresa
N.B. Ilpyca conepkuT pauoHaIbHOE 3€pHO. Kax b
MMEET MPaBO BBICKA3bIBATh M OTCTAUBATh CBOK) TOUKY
3pEHMUS, €CIIU TOJIBKO 3TO HE CBSI3aHO C MPOTUBOIPABHBI-
mu aercteusimu. Kuanra U.B. Ilpyca compep’ut MHOro
CIIOPHBIX MOMEHTOB, HO TE€M 0o0Jiee 03HAKOMUTHCS C €TO
TUIIOTE30 MOXKHO PEKOMEHIOBATh YHUTATENISIM pa3iny-
HOTO pojia mpoeccuoHanbHOM aesaTenbHOCTH. Bo3MOxk-
HO KTO-TO, KaK TOBOPHUTCS «HA KOPHIO», OTBEPIHET €TI0
UJICI0, & KTO-TO MOYEPIHET ISl Ce0s YTO-TO TOJIE3HOE.
B cnope poxnmaercs ncruHa. Kak mpumMep MOXXHO HpH-
BecTH TeMaruky kaHaina REN-TV, rae Bbicka3biBatoTCA
110 MHOTHM Hay4YHBIM BOIIPOCAM TOYKHU 3PEHUS, aJbTEP-
HATUBHBIE K OOIIETIPUHSATHIM.

B 3axmrouenue xoreiaoch Obl OTMETUTH MPUKIIATHOM
aCIIeKT MPEJIOKEHHOW THUIOTE3bl. ABTOp IUIAHUPY-
€T peajan30BaTh HA MPAKTUKE CBOM UJEU B pa3pabOTke

62



IJEHTPOC®EPA

CTPOMUTENBHBIX NPOEKTOB KoMmanuu «Jlom Ilapk». Kak
U3BECTHO, NPAKTHUKA — OCHOBHOM KPUTEPUN WCTHUHBI.
IToxenaem aBTOpy ycrexa B €ro JIeie.

JlonieHT Kadeapsl « IKCIIepUMEHTAIbHAS
u Teopernyeckas ¢puzuka» bHTY,
KaHAUAaT (PU3MKO-MaTeMaTHYeCKuX HayK,
Unen MHOO «MAUNT» B.B. KpacoBckuit
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PELHEH3UA
Ha moHorpaduro Ilpyca HU. B.

«enTpocdepa. I'unoresa neHTpochepHbIX CHUIT

BcemupHoro BpameHus
(pynmameHTAIBHBIC U IPUKJIATHBbIE ACTEKTHI))

B moHorpaduu aBTop paccMarpuBaeT MpeioKEeHHYIO
UM TUIOTE3y UEHTPOC(HEPHBIX CHII, MPEAIoJararolyto,
YTO MEXAHWYECKAsl CUJIA, IO/ BO3ACHCTBUEM KOTOPOU Ma-
TepuUsi CTPEMUTCS K HEHTPY cep U 3Be371 U ruiaHeT Bee-
JIEHHOM WCXOIUT U3 KOCMOCA U SIBJISIETCS MPOU3BOAHOU
HeHTpoOexkHbIX cui. [lpemmaraemas aBTOpoM Trumoresa
VCXOJUT U3 NPEANOJIOKEHUS, YTO TPABUTALMHA 3EMIIA U
BcemupHoro tarorenus (pu3NYECKy HE CYLIECTBYET, UTO B
OIIPEEIICHHON CTETIEHW MPOTUBOPEUNT IPENCTABICHUAM
COBPEMEHHBIX TEOPUH O pUpoae BceMupHOTo TATrOTEHUS.
BrpoueMm, nocrneHue 3a MHOTHE CTOJIETHS TaK U HE IIPU-
oOpenu yOenuTeNnbHbIX J0Ka3zaTenbeTB. [Ipu 3TOM aBTOp
KHUTU ONUpaeTcs U Ha BbIcKasbiBanus M.B. JIomoHOCOBa,
KOTOpPBIN B padoTe «O TKECTH TeNl U 00 N3BEYHOCTH IEp-
BAYHOTO JBMKCHUS €IIE B COPOKOBBIX rofax 17 Beka nu-
CaJl O CyLIECTBOBAHUM HEKOW MATEPUH, CBOUM JIBUKEHUEM
TOJIKAIOIIEH TATOTEIOIIUE TENA K LIEHTPY 3EMIIN.

OnuH U3 pa3nenoB PEUEH3UPYEMOW KHUTH MOCBAIIEH
PAaCCMOTPEHHIO TEOPETUUECKUX ACIIEKTOB IPENIAracMou
TUIOTE3bl. 3AE€Ch aHAIM3UPYETC Teopus BcemupHOro
TATOTEHUS, TPABUTALIMOHHAS TIOCTOSHHAS, BBEIEHHAS
N. Herotonom. Otmevaercs, uto no popmyne Herorona
PACCUMUTHIBAIOTCS CUJIBI TATOTEHUSA TOJIBKO IS ABYX TeEJ,
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T.€. [IPU pacy€ETe, HATPUMED, CUJT ABHKEHUS 3€MIIU U JIyHBI
HE YYWTBHIBACTCS BIMSHUE CUI NpuTskeHus CoJHIA U
JIPYTUX KOCMUYECKUX OOBEKTOB. ABTOP KHUTH MTPUBOIAUT
B KaYECTBE JI0KA3aTeNIbCTBA IPABOMOYHOCTH BBIBUHYTOU
TUINIOTE3bI PSiJl PACUETOB CUJI MPUTSIKEHUS 3eMin v JIyHbI,
Jlynsr u CounHila, HEHTPOOESKHON CHJIBI BpalieHus JIyHbI
BOKpyT 3emiu, JIyHbsl Bokpyr CoJlHIIa PU HOBOJIIYHHUH U
IIOJIHOJYHUU. JlenaeT BbIBO, YTO CHJIBI BO3JICHUCTBUS Ha
JIyHy B IIOJIHOJIyHHE B HECKOJIBKO Pa3 IMPEBOCXOAUT CUJIBI
B HOBOJIYHUE, I[JI€ HET PAaBEHCTBA MEXKY CUJIAMU TATOTE-
HUS U IICHTPOOCIKHBIMU CUJIAMU, U3 YETO MOXKHO MPEJIIIO-
JIOXUTh, YTO PABHOBECUE OPOUTAIBLHOTO BpalIEHUsI KOC-
MUYECKUX TeJl HE MOXKET 00eCIeurnBaThCsl TpaBUTAIUEH,
a KOCMUYeCKas MEXaHWKa (YHKIIMOHUPYET HA MIPUHITUIIC
OTTAJIKUBAHUS — BBITECHEHUS MaTEepUU U3 KOCMUYECKOIO
MIPOCTPAHCTBA PA3HOBEKTOPHBIMU IIEHTPOOCIKHBIMU CH-
JIaMH, OT KOTOPBIX Marepusi KOHLIEHTPUPYETCS B OIpee-
JIEHHBIX TOYKaX ITPOCTPAHCTBA.

MHTepecHON MpeAcTaBisieTCsl MOCTAHOBKA BOIIPOCA O
BECOBOM I'paJlaliiy BEIIECTB KAaK HEMPEPHIBHOM IMPOLIEC-
C€ UX MOCIOWHOIO Pa3MELIEHUs] B TBEPIOM, KUJKOM U
ra3o000pa3HOM COCTOSIHUM B ASMUICHTPATHLHOM TMOPSIAKE
noctpoeHus chepbl 3eMIId U IPEANOTI0KEHUE O TOM, YTO
NPUYUHON MEXaHWYECKOTO KPYroBOpOTa aTMocqepbl H
ruzpocdepsl (TMTAHTCKUX Macc) 3eMIId B COOTBETCTBUU
C BBIIBUTAEMOW TUIIOTE30M, SBJISICTCA BECOBAs Ipajiaivst
BEIIECTB, MPOUCXOSAILAs 1101 BO3AEHCTBUEM LIEHTPOOEK-
HOM CWIBL. B mopiep»KKy 3TOM BEPCUU B KHUTE ONMCAHbI
OTIBITHI C IMJIUHAPUYECKONU TpyOOH, BpaIaronieics Bo-
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KpyI' YETBIPEX OCEH U COAEPIKALIEU UHIPEIUEHTHI pa3-
JIMYHOU IUIOTHOCTH.

BTopoit paznen KHUTY NOCBAIIEH pACCMOTPEHUIO MPH-
KJIAJIHBIX aCIIEKTOB IpeyIaracMou rumnoressl. B yactHo-
CTH, BBICKa3bIBAECTCSA IPEATIONOKEHUE O BO3MOXKHOCTHU
npeoOpa3oBaHus LEHTPOC(PEpHON CHIIBI B TOJIE3HYIO
SHEPTUI0 MEXaHUYECKUM CIIOCOOOM, IyTeM BECOBOM rpa-
Janvy BemecTB. IHTepeCHbIM peICcTaBAsSeTCS IUIAHUPY-
eMas ITpaKTUYeCKas peaanu3aus NpOeKTa M0 CTPOUTEIIb-
CTBY 3[@aHUK-dHEprocraHunii xkoHnenuuu «Jom Ilapk»,
KOTOPBIE IPEOOPA3YIOT IEHTPOCHEPHYIO CUITY B DHEPTHUIO
U SBJISIIOTCSI TEPMOJMHAMUYECKMMU HACOCAMU MOCTOSH-
HOI'O JeHCTBUSIL.

BriBoa. Pabora mpeacTaBisier HHTEpEC AJISI ITUPOKOTO
Kpyra uutareyie — (pU3MKoB, MaTeMaTUKOB, MEXAHUKOB,
DHEPIreTUKOB, KOJIOTOB U Jp. CIEUUAIBHOCTEN B IUIAHE
HETPUBHUAJIBLHOIO B3IVIA1a HA NIPUPOY BCEMUPHOIO TATO-
TeHUs ¥ (POPMUPOBAHUS TUTIOTE3bI IIEHTPOCHEPHBIX CHJI,
OCBSIIIEHUSI BOMPOCOB MPUYMH CTPEMIICHUSI MATEpUH K
LIEHTPY 3B€3[ U IUIaHET BceseHHoM. OTO BaXXKHO I T10-
HUMaHUS (PyHIAMEHTAIBHBIX OCHOB YCTPOWCTBA MHpA,
Pa3BUTHS HAyKU U MPUKIAJAHOTO NPUMEHEHHS 3HAHUU B
OpraHU3alliy )KU3HU YeJIOBeKa. B CBA3M C 3TUM cuMTaro
OIMyOJIMKOBAaHUE PELICH3UPYEMON KHUTH IlieJiecoo0pas-

HBIM.
3aB. 1a6. O0BEeIUHEHHOTO I/IHCTI/ITYTa up06neM

& < RAAPC,

undopmaruku HAH Benapycu k. T‘I—f I[%fl%l—l"g oW P

wRpa A.l'. I'puBadeBCcKuit
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Pemrenne 3acenanus Ipesuaguyma MexayHapoa-
HOI'0 HAYYHOI'0 00LIIECTBEHHOI0 00beAMHEeHU S
«MexayHapoaHas akaaeMus HH(POPMALMOHHBIX
TexHoJsioruin» (MHOO MAMUT) ot 14 aBrycra 2019 r.

«3a BBICOKHME HAyYHO-NPAKTUYECKUE JTOCTHKECHUS,
OOJIBIION TUYHBIN BKJIA]I B TEOPUTUYECKOE O00OCHOBAaHHUE,
pa3pabOTKy KOHLIENIIMM BO3MOXXHOCTH MPHUKIIATHOTO
VCIIOIb30BAHUSI HEUCCAKAEMBIX UCTOYHUKOB DHEPTUU B
cucreMe )ku3HeobecneueHus oobekra «PecypconesaBu-
cuMbIil kBapTan «Jlom [Tapk», akTUBHYIO MyOIMKAIMOH-
HYIO JI€SITENBHOCTD, IPUHUMAs BO BHUMAaHUE PEKOMEH-
nauuto Hayunoro Cosera MHOO MAMUT, narpagutsb
ynenra MHOO MAUT WU. B. Ilpyca 3010TON Menanbro
MAMUT «3a BBICOKHE TOCTHKEHUS B HAYKE).
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