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aCTpoHOMMNYECKasAd OJIMMIINaJda 14
TEOpEeTUYeCKUil Typ, pelleHus] dbespasis
10 %aacc

1. Cpenngas miornocts Carypha cocrasiger 0.69 r/ ev’. Ero opMa — CIUTIOCHYTBIH 3JUIAIICO-
UJT BPAIEHUA, [IPUYEM OTHOIIEHIE SKBATOPUAJIBLHOTO Pajuyca K HoJagpHOMy coctaBisger 1.11.
Yemy paBusiach Obl wioTHOCTE CarypHa, eciu Obl OH CTasl MIapoOM C PAJInyCOM, PABHBIM I10-
JisipHoMmy pajiuycy oobranoro Carypua?

Penienne:

Macca CaTypHa Ipu HO,ILO6HI:>IX HepTyp6aHI/IHX ABHO HE IIOMEHAJIaCh, IIO9TOMY 3a/lada CBOIAUTCA
K BBIYHCJICHUIO 00beMa CIIJIIOCHYTOI'O 3JIJIMIICON A BpallleHUA (I/IHa‘{e HUMEHYEMOI'O CIIJIIOCHYTBIM

ceponiom).

BosMoxkH0, HEKOTOPBIE YHaCTHUKH ITPOCTO 3HAIOT, YTO O0bEM JLIUIICOUJIA C IOJIyOCaMU a, b, ¢
MOYKHO BBIYHUCJIUTH Kak V' = %ﬂabc. st Hux 3asada OyaeT odeHb mpoctoii. Te xKe, KTO He Jiep-
JKHAT B TOJIOBE TIOJI00HDBIE MEJIOYH, MOT'YT HMOJIYYIUTh 3Ty (DOPMYJIY, UCXO/Isd U3 CJIELYIONINX CO00-
PakKeHu1.

Pacemorpum map pajimyca R. Ero o6beM, Kak U3BECTHO, paBeH %wR?’. Pazobrem ero Ha MHOTO
MaJIEeHbKUX KyOMKOB TakKMM 00pa3oM, 4TOOBI UX CYMMApHBIN 00beM paBHAJICH 00beMy Iapa.
3aTeM CILIIONIUM WA PACTSHEM Iap B KAKOM-TO OJIHOM HallpaBjieHuu B k pa3, BbIOpaB HaIIpaB-
JIEHWE TaK, YTOOBI OHO COBITQ/IAJIO C HAIIPABJIEHUEM KAKOro-To u3 pebep Kyoukos. [Ipu srom mrap
MIPEBPATUTCS B CILIIOIIEHHBI WU BBITAHYTHIA cdheponi ¢ moayocsamu, paBabivu R, R u k R,
a KyOWKH CTaHyT NPAMOYTOJIbHBIMI TapaJliesIeluIle/laMi, y KOTOPBIX OJIHA M3 CTOPOH TaKKe
u3menuTcsd B k pa3. [lockosibky cymma 06bEMOB TTapaJlIesIeNuIe 0B Mo-TIPeXKHeMY OyIeT paB-
Ha o0beMmy cepounia, OTCIOJA CIEIYET, YTO 00bEM MOCJIE/IHEI0 OKAZKETCS PABHBIM %w(k‘ R) R%.
O6o3nauuB a = k R, MbI TIOJIyIUM 9acTHBIN ciydail nckomoit popmysibl. O4UeBUIHO, 9TO pac-
TATUBAsT WA CKUMAasl TOJTYIUBIIANCS chepon] B HAIIPABICHUH, TIEPIIEHIUKYIAPHOM TIePBOMY,
MBI TIOJTyYUM aHAJOTMIHBIN Pe3yIbTarT.

Bepnewmcs k yenosuio. [lockonbky Catypn — CILTIOCHYTBIH ¢hepon/i, TO ero 00beM yMEHBITHT-
ca B 1.11% pasza (HOCKOJILKY COXKMYTCA JiBe OCH M3 Tpex). LIpu MOCTOSHHON Macce 9TO O3Ha-

YaeT, YTO IUIOTHOCTH YBEJUUIUTCA B TO 2Ke uucyo pas. CiegoBarebHO, OHA OKAXKeTCs PaBHOM
3
0.69 - 1.11% r/cm”.

B npunnurie, BBIYUCINTD UTOTOBBIN PE3Y/ILTAT MOYKHO, IIOYIIPAaYKHSBIIICH B YMHOXKEHUHU B CTOJI-
6uK (BBUY OTCYyTCTBHSI KaJbKymsitopa). OHAKO mepes atakoii Ha apudMeTHKY CTOUT 3a1y-
MaTbCdA, ¢ KAKOH TOYHOCTHIO MOXKET OBITH IOJIydeH MTOTOBBIH pe3ysibTaT. [lockombKy Xy/aee
10 TOYHOCTH U3 MMEIOIIIXCS JTAHHBIX COJIEPYKUT JIBE 3HAYAIUX UM PBI, TO U PE3YIBTAT YMHOKE-
HUS CUATATH C OOJIbINEl TOUHOCTHIO DECCMBICTIEHHO, & 9TO O3HAYAET, UTO ITOCJIEHIO €IMHUILY
B 1.11 Ge3 3a3peHus coBeCcTH MOXKHO BBIKHHYTH. 1.12 = 1.21 =~ 1.2 (eme oana nudpa onaTh-
TAKW JIAIIHS ), TI09TOMY YHCJIEHHBIA OTBET mostyduTes npu Bbrancsaernun 0.69 x 1.2, 9to yxke
cymiectBenHo mporie. [oxyuanres 0.83 v/ (:M37 4TO U $IBJISIETCS OKOHYATE/bHBIM OTBETOM.

B.B.9ckun, I1.A. Tapaxaros



2.

[Ipu 06paboTKe MOTYyIEeHHOrO 13 HAOJIIO/ICHUI B KPACHON YaCcTH BUJIUMOIO JIMAIIa30Ha CIIEKTPA
3Be3sbl Astbdeparl (o = 0"08™, § = +29°) 6bL1a jomyinena ommbka. Haburoenus: mpoBo/u-
JINCHh 2D WIOHSA, OJHAKO IpU 0OpabOTKe JaHHbIE MEpPeryTaad U MOCUYUTAIN, UTO HaOJIIOICHUS
ObL1u BhIOJIHEHBI 20 Hekabps. Onpeesnre, KAKyO IOMPaBKy HY?KHO BHECTH B PE3Y/IbTaThl 00-
pabOTKM CHIEKTPa, ITOOBI HCIIPABUTD OIMUOKY, U ONEHATE (KOTMIECTBEHHO) BEJIMINHY BHOCHMBIX
N3MEHEHUN.

Peurenne:

Kak nerpyaHo 3amMeTnThb, HAOJIIO/IEHUSA TPOBOIUINCH IPAKTHYECKHN B JICHDb JIETHETO COJTHIIECTO-
sAHUdA, & IPU 00PAbOTKE CUYUTAJIOCH, YTO ITO JIEHb 3UMHEr0 COJIHIIeCTOAHUs. B 9T1 /11 BekTOpa
OpOUTATILHON CKOPOCTHU 3eMJIH MAPAJLIEIbHBI IJIOCKOCTH 9KBATOPA, HO IIPOTUBOIIOIOXKHBI 110 Ha-
IpaBJIEHHIO, IPUYeM OJIMH HallpabjeH B Hanpasienun o = 0", a apyroit — a = 12", 3amerm,
ato o, ~ 0" CiegosaTesbHO, JIydeBble CKOPOCTH 3BE3.IbI 110 OTHOIMIEHHIo K 3emie (T.e. Ipo-
eKIN OPOUTAJBLHOM CKOPOCTH 3eMJIH Ha MPIMYIO, COSJMHSIONIYIO 3Be3/ly W 3eMJII0) B 9TU JTHI
Oy/Ly T IPOTUBOIIOIOZKHBI 10 HAIIPABJICHHIO, & [0 MOJLYJIIO PABHBI Uops,/ COS 0, & 26 kM/c. Taknm

o6pa30M, HaJI0 CMECTHUTh CIIeKTp Ha 2 - 26 = 52 kM /c mwin, ipu A &~ 6500 A (Habrro/ieHust Ipo-

BOJIMJICH B KPACHOI 9aCcTH ONTHYECKOro auana3ona) npumvepro Ha 1 A . Tak kak 3umoit 3emirst
JIBUZKETCSI K TOYKE BECHBI, a JIETOM — OT Hee, TO IPEJI0JIarajoch, 9TO CMeIleHne (huoaeTo-
[¢]

BOE, & OHO JIOJIZKHO OBITH KPACHBIM, CJIeI0BaTEIbHO, CIIEKTP HAJI0 CMECTUTH Ha 1 A B KpacHYyIO
CTOPOHY.

M.B.Kocmuna

Benomuunre kakoe-uuby b n3obpazkenne CaTypHa U OINEHUTE JIOJIIO IOBEPXHOCTHU IIJIAHETHI, ¢ KO-
TOPOI HE BUJIHEBI €€ KOJIbIA.

Penrenne:

Pesynbrar BOCIIOMIHAHWI (B HErATHBHOM BHUJIE) JIOJZKEH BBIIVISIIETH IPUMEDPHO TaK:

U U3 Hero TpedyeTcsd BOCCTAHOBUTH BarKHOE JIJIsl JlaJIbHENINero pelieHns JaHHoe: BHEITHU pa-
JINyC KOJIEIT IPUMEPHO B JiBa pa3a OosbIe paguyca CarypHa.

BersicanwM, 1ie Ha CaTypHe KOJIbIo OY/IeT MOJTHOCTHI0 HAXOAUThCS 10T TOpu3oHTOM. 151 9T0OTO
HOCTPOMM YepTesk (ycremHo penmsime 3agady Nel moryr nmonpobosarhk ydectsb, uro CarypH
He SIBJISIeTCS IAapOM, HO HA MTOTOBBI PE3YJIBTAT 9TO HMOBIUSAET OUYCHb MAaJIo):



Konbla Haxoiarcs B IIockocT 3kBaropa CaTypHa, MO3TOMY CYyTOUYHOE BPAIEHHE ILJIAHETHI
HU Ha 9TO BJUATH He OyzueT. BuaHo, 94To B 061aCTH «IIAIIOUKU» — Ha MMUPOTaX, OOIBIIUX (© —
KOJIbIla HE 6y,ILyT BUJIHDBI (I/I TO 2K€ CaMO€ KacCaeTCd BTOpOﬁ «IIaIIOYKHN» OKOJIO ITPOTHUBOIIOJIOXK-
Horo nostoca). [upora ¢ Jierko onpeiegercs: MoCKOIbKY BHEITHUI pajnyC KOJIel B 1B Pa3a
Goabine pajguyca CarypHa, T0 cosp = 1/2, oTkyga ¢ = 7/3 (npu permeHnu 3aa9u Mbl GyeMm
BBIPAsKATh BCE YIJIBI B PAJIMAHAX, TTOCKOJIBKY 9TO OKAXKeTCsl yIo0Hee).

[TockoyibKy HaC MHTEpeCyeT TOJBKO OTHOIIEHHUE ILIOIIA/Iel, TO KOHKPEeTHOe 3HAYEHHe PaJIIyca
CarypHa COBEPIIEHHO HECYIIECTBEHHO, U MbI MOYKEM IPUHATH €ro 3a €JIMHUIly. B 9ToM ciIy-
Jae IJI0Mma b Beeil moBepxHocTn CarypHa okaxkercs paBHO# 47. OcTaaoch KaKUM-TO 00pa3oM
HAWTHU IJIOMAIb «IMalodKd». Pelerne 3Toi 3a/1a9i MOXKHO BBIITOJTHUTH KaK MUHUMYM JIBYMSI
criocobaMu.

Bo-11epBbhIX, MOXKHO CKa3aTh, YTO «IIANOYKA» HE CJUIIKOM CUJIBHO OTJMIAETCA OT IJIOCKOCTH,
TaK 9YTO ee IJIOMIA/Ib MOKHO COCUUTATh KakK OOBIYHYIO IUIONIA/b Kpyra. Pajaumyc Takoro Kpyra
(upu equnmaaoM pajuyce Carypra) Gyzuer pasen /6, cieg10BaTe/IbHO, €10 IO/ b COCTABUT
7 (7/6)* = 73/36. Cymmapnas 1Ioma/b JAByX «IIAIOYEK» paBHa /18, 1 TeM caMblM OTHOCH-
TeJIbHast J10/1s IJIOMIA/U [JIAHETHI, ¢ KOTOPOH He GyLyT BUJHBI KOJIbIIA, OKAayKeTcs paBHoil m2/T2.
DTO YUCIIO0 HECIOKHO MPEJICTABATEL B 60JIee CUMIIATUIHOM BUJIE, €CJIM BCIOMHHUTE, 9To T2 &~ 10.
B pesysibrare orBer Oyjger TakuM: KoJiblla He BUIHBI TpuMmepro ¢ 1/7 (wmm 14%) nosepxuocTu
ILJIAHETBL.

Bropoit criocob mpejimoiaraer, 9To BOCIIOIb30BABIITHHACS UM 3HAET (MU CMOT BBIBECTH ) (hOPMYILY
IJIOMIAJIN TTOBEPXHOCTU C(PEpUIECKOIO CEIMEHTa.

h

&/C\}

Dra mwioma s paBHa 27 Rh, rie h — Bbicora cermenta (cM. pucynok). Ilpu euHmaHoM pasmyce
Carypna
V3

hzl—cos(%—cp):l—singpzl——

2 Y
a OTCIO/la UCKOMad H0JIA IIJIOMa/IN BbIPpazKa€TCd KaK
am (1 - \/7§> V3 1.7
Y- 2~ 03 = 13%.
A 2 2 %

Busno, uro ob6a BapuaHTa perieHus Jaji MPAKTUIECKN OJIUH U TOT YK€ Pe3yJIbTar.

M. 1. Boaobyesa, I1.A. Tapaxaros



4. B ckazke JIptonca Ksposmra y Anmcsr, nonasmreit B CTpaHy 9y/ec, MOCTOSHHO MEHSIJICS POCT.
OrernTe, BO CKOJIBKO pa3 M3MEHSJIOCh KOJUYIECTBO 3Be3J, KOTOopble AJica MOrya HabJII0IaTh
HEBOOPYKEHHBIM TJIa30M, €CJIM €€ POCT MEHSJICHA OT H CM JI0 5 M.

Penrenne:

MHorouncIeHHbIe HCTOYHUKY (MJUTIOCTPAIN, BPO/Ie MPUBEIEHHON HUKe, (DUIBMBI U T.JI.) CBU-
JIETEJILCTBYIOT, 9TO AJTca N3MeHsIIach B pasMepax ¢ COXpaHeHHeM ITPOIOPIINIA.

[Tockobky poct Amnucer n3mensiica B 100 pa3, orcojia caeayer, 9To U JAaMeTp ee 3PadKoB
taxzke m3mensica B 100 pas, a momaas — B 10 pas. [Ipn HaGIIOAEHNN TOYEIHBIX HCTOYHIKOB
u3JiydeHnsi (KOTOPBIMU C XOPOIell TOYHOCTHI0O MOXKHO CUUTATh 3BE3/IbI) MPOHUIAIONIAS CIIO-
COOHOCTH ONTUYECKUX MPUOOPOB (B T.4. IV1a3) ONPEIeIAeTCs IIIOMAIbI0 BXOIHOIO OTBEPCTHUS
TeJIeCcKoIa, 3padKa rja3a 1 T.II., I03TOMY MOKHO CIUTaTh, YTO caMble cj1abble 3Be3/Ibl, KOTOPhIE
MOTVIa BUJIETH AJca HambOMBINero pasmepa, nMean oieck B 10* pas menbmmmit, dem cambie
ciabble 3Be3/bI, KOTOpPbIE BUJIE/Ia HauMeHbInas Ajca.

[TpesrtostoxkumM Jij1si IPOCTOTHI, 9TO BO Beeit BeesieHHOIT paBHOMEDPHO PacIIOIOXKEHbI COBEPIIIEH-
HO OJIMHAaKOBBIE 3Be3/bl. Torjia, MOCKOIbKY MX CBETHMOCTH (DUKCHPOBaHA, OCBEIIEHHOCTH [/
cos3aBaeMas KazKI0il 3Be37I0M, OyIeT onpeesiaThea PAcCTOSHUEM T 10 Hee, IpudeM £ oc 2,
ITockonbKy TpejiesbHasdg JoCTyIHad 0oubinoit Ammice ocsemennocts B 10* pas mMenbime, gem
JIOCTYIIHAsl MaJIeHbKOM, 9T0 O3Ha4YaeT, YTo B Takoil Bceemennoit 6osbmas Ajmca Morjia Obl BU-
JIeTh 3BE3JIBI, PACHOJIOKEHHbIE B mape paauyca B v 104 = 10? pas Gosblle, ueM MajleHbKasd.
Tax Kax 3Be3/1bI pacIoJIOXKEHbI pABHOMEPHO, & 00bEeM IITapa IIPOIOPIINOHAJIEH KyOy ero pajmyca,

To Gosbmas Ammca Bumera 661 B 108 Gosbie 38371, UeM MaJIeHbKAs.

OtHako ecin 6oJiee-MeHee pAaBHOMEPHOE PaCIOJIOKEHUe 3B€3/1 BO BeesteHHol (ujm X0oTst ObI B Ya-
cru [aJIlakKTHKY, BUIMMOI HEBOOPYKEHHBIM [JIA30M) €Ile TIOXO0XKe Ha IPABILy, TO YTBEPKICHHE,
YTO BCe 3BE€3/Ibl OJIMHAKOBBI, He BbIJIepKUBaeT KpuTuku. Ho TeM He MeHee 1OJIyYeHHBI HAMUI
pe3yJIbTAT MOXKHO CITacTH. Ecim MBI pas3Jie/IuM BCe 3BE3JIbI Ha KJIACCHI TAKUM 00pa30M, 4TO
B IIpejieiaX OJTHOTO KJIacca 3Be3/bl Oy/IyT UMeTh IMPUMEPHO OJMHAKOBYIO CBETHMOCTH, TO IIO-
JIyIeHHBII HAMM Pe3yJbTaT OyjerT BepeH i KaxKJI0ro OTIAEJIBHOIO KJjacca 3Be3sl. A Torja u
JUIs BCeX 3Be3]1 B 11eJIOM CUTYyalllsl oKaxKeTcs Takoit ke. IlosTomy ntorossiit orser — B 10° pas.

3aMeTnM, 9TO HPHU PEIIeHuN STOH 3aJa9i COBEPINEHHO W3J/IUITHUM SIBJISIETCS UCIOIH30BAHIE
MOHATHS 3BE3/IHON BeJIMYMHBI. KOHEUHO, IPOMEXKYTOUHBIH MEPecUeT OCBEIICHHOCTEH B 3Be3/I-



Hble BEJIMIMHBI (& 3aTeM — OOpaTHBIH Mepexo) caM 1o cebe He sIBJISIeTCsl HEIPABUJIbHBIM,
HO CYIIECTBEHHO YCJIOXKHSIET perreHne 3ajaqu. [1o Toit ke mpuvnHe Mpy pereHny COBEPITEeHHO
He Tpebyercsi Teopema 3eesurepa (X0Ts BOSHUKAET GOJIBINON COBJIA3H ee MCIOJIb30BATh ).

M.HU. Boaobyesa, I1.A. Tapaxaros

OpOuTtabHbBI IEPUOL, TBOMHOM 3B€3/IbI, B KOTOPOIl IIPOUCXO/IUT IIepeTeKaHne BeIecTBa, ¢ OJIHO-
0 KOMIIOHEHTA CUCTEMBI Ha JIPYTON, COCTABAAET 2.5 CYTOK, IIPUYEM U3BECTHO, YTO 34 MOC/IETHIE
100 ner sTor nepuoy, yBeaudmicd Ha 20 cekyH 1. Maccbl KOMIIOHEHTOB COCTABJIAIOT 3 U O Mace
Comana. OtieHnTe TEMIT AKKPEIUN B CUCTEME — MaCCy BEIeCTBa, IEPETEKAIOIILY IO C OJTHOIO KOM-
MOHEHTa 3a JIPYToii, 3a 1oj. Kakoit 13 KOMIIOHEHTOB OT/IAeT BEIeCTBO, a KAKOW — MoJydaeTr?!

Pemrenne:

[TockoJsibKy B cucTemMe HabJIIOMAeTCs aKKPeIusi, TO PACCTOSHUE MEXKJy 3Be3JaMH BCerja oKa-
3BIBACTCH TOPSJIKA pasMepa CaMUX 3Be3/l U, CJIeJIOBATEILHO, OPOUTHI 3BE3/I 110 KpaitHeit Mepe
6JIM3KM K KPYTOBBIM (J1azKe €CJI 9TO He TakK, Mbl BOCIIOJIB3YeMCs MOJI0OHBIM PUOINZKEeHNEM,
MOCKOJIbKY HaM HY?KHO TIOJIYIUTh JIMIIb OIEHKY TeMia akkperun). OmpeaesnM pauychbl STHX
opowuT.

O6oznaunM macchr 3Be31 Kak My = 3o u My = 5, u Oyjem canTarh, 9TO B HEKOTOPBIN
MOMEHT BpeMeHHU OOJIbINas MOJIyOCh CHCTEMBI PaBHa a. Torma, MOCKOJIbKY 00e 3Be3/Ibl JIOJIAKHBI
BpaIlaThCs BOKPYT [EHTPa MAcC CUCTEMbI, PaJINyC OPOUTHI IIEPBOM 3BE3/IbI BOKPYT IIEHTPA MACC
a; paBeH

Mo
Q= ————Q,
Ny + My
U, AHAJIOTUYIHO, PAJINYC OPOUTHI BTOPOI 3BE3/IbI
Ny
Ay = ———— Q.
My + My

Ecsin opburanbubiit mepuos cucreMbl P (B TOT »Ke MOMEHT BPEMEHN ), TO JIMHEHHBIE CKOPOCTH
JIBUKEHUS 3BE3/T JIETKO BBIYUCISIIOTC:

27y _ 2mag
v = P Vg = P

JaBaiiTe mojrymMaeM, KaKue BeJIMIUHBI JTOJIZKHBI COXPAHATHCA MIPH IIpoliecce akkperuu. [lepsoe,
YTO MOYKHO OTMETHUTBH: MTOCKOJIbKY MBI PacCMATPUBAEM IIEPEHOC MAaCChl C OJIHOTO KOMIIOHEHTA
CHACTeMbl Ha JIPYTOii, IO-BUJUMOMY, MO?KHO CUUTATh, YTO CyMMapHas Macca CUCTEMbl OCTaeTCH
HensMeHHo. KpoMme 3Toro, B MexaHuke CyIIecTBYIOT 3aKOHBI COXpaHeHns, HEKOTOPbIe 13 KOTO-
PBIX MOI'YT HaM ITPUTOJIUTHCS.

[lepBolit U3 HUX — 3aKOH COXPAHEHHs UMITYJIbca. B qaHHOM ciiydae (Kak ¥ BO BCEX 3aMKHYTBIX
cucreMax) OH paboTaer, OJJHAKO JIJI HAC TIOYTH COBEPITIEHHO HECIIOIe3€H: HECTIOKHO YOO uThCs,
YTO B CHCTEMe OTCYeTa, CBSI3aHHOM C MEHTPOM MACC, MOJIHBIN MMITYJIbC CUCTEMBI paBeH HYJIIO,
1 HUYEro, KPOMe yrKe 3alllCaHHBbIX BBIIIEe BBbIPAXKEHMIl JIJIsT CKOPOCTell JIBUYKEHHS 3Be3.I, MBI
13 HEro MOJIyIUTh HE CMOXKEM.

Bropoit — 3akoH coxpaHeHHUsI IOJHOW MexaHM4YecKoil sHeprun. C HUM CHTyaIus ele IPOIIE,
OH B JIAHHOM CJIy4ae IIPOCTO He BbINOIHsAeTcd. OYeBHIHO, YTO ra3, ePeMeCTUBINNNCA C OJTHON
3BE3/IbI HA JIPYI'YIO, CTAJKHBAECTCs CO BTOPOIl 3Be310il HEynpyruMm obpas3oM, KakKasd-TO YacTb
MEXaHUYIECKOI SHEPIUH IIPU ITOM IIEPEXOJINT B TEIJIOBYIO 1, CJIE/IOBATEIBHO, 00 9TOM MbI MOYKEM
OosbIle He yMaTh.

OcraJicst 3aKOH cOXpaHeHUsI MOMEHTa UMITyJIbca. B paccMarpuBaeMoil 3a1a1e MOMEHT UMITYJIbCA
CHUCTEMBI CKJIQJIbIBAETCSI U3 JBYX OPOUTAJILHBIX MOMEHTOB 3BE3]I, & TaK:Ke€ MOMEHTOB MMITYJIb-
ca, CBSI3aHHBIX C BpallleHrneM Kazk10it n3 3Be3/1. Cpasy ke mpeHeOperkeM MOMEHTOM HMMITYJIhCA,



CO371aBaE€MbIM BEIECTBOM aKKDEIMOHHOTO JIHCKA (HAXOISAIIMMCST «B IIyTH» C OJHOI 3BE3/bl Ha
JIPYTYI0) — ero Macca siBHO OYeHb MaJia 110 CPaBHEHUIO ¢ MaccaMu 3Be31. OIHAKO U MOMEHTHI,
CBsI3aHHbIE C OCEBLIM BpAIlEHUEM, TaKyKe SBHO MHOI'O MEHbIIe, YeM OpOUTAaJIbHBIE, TOITOMY
MbI OIPAHUYUMCS 3aIUCHI0 TOJIBKO CYMMAPHOI'O OPOUTAIBHOIO MOMEHTa MMITYJIbCA CUCTEMBI.
OpOuTHI KPYTroBbIE, CKOPOCTHU BCET I MEPIEHUKY/ISIPHBI PAJ/INYC-BEKTOPAM 3B€3]1, TI0ITOMY BbI-
pazkKeHune NoJaydaeTcs JOCTATOYHO ITPOCTBIM:

J = Sﬁlvlal + mg’UQCLQ.
[Ipeobpasyem ero, o ICTABUB BBIPAXKEHUSI JIJIsT CKOPOCTelt 3Be3/ 1 painycoB ux opout. [lomyanm

mla% 4 m2ag . 2_77' m19ﬁ%a2 mzm%(f B 21 M Mya®

J=2 _ 21 MIa?
"\ 7P P P AL +0n)? L +0n)?) P oo+,

Hawm mzBecten 111 3akon Kerrepa:

P? 47

@ GO +M,)’

Bblpa3I/IM N3 HETO 6OIIBHIYIO HOJIYOCB CHUCTEMBI a 1N HO,H,CT&BI/IM B Bblpa}KeHI/Ie JJIA MOMEHTAa
HMHYJII)C&
2/3
o MM, [ P2 /

=P o, \ g G )

Bot mMmenno sra BendnHa n JOJIZKHa COXPaHATHCA B IIPOIEeCCe aKKPEIUH.

MO>KHO 3aMeTHTh, UTO MHOTHE MHOMKITEIH B BBIPAsKEHNH COXPAHSIOTCS M caMi 110 cebe. Oue-
BI/I,Z[HO7 YTO HE MEHAIOTCA KOHCTaHTbI, a TaK}I{e, KaK MBbI y)f(e BBIHCHHHH, OocTaercd HOCTOHHHOﬁ
cyMMapHasi Macca CUCTeMbl. 1109ToMy, BBIKMIBIBas BCE JIMIITHEE, Mbl OOHAPYKUBAEM, 9TO KOH-
CTAHTON JOJIZKHA OCTABATHCs Bemanna P390 I,.

Tenepb 1peIIo/I02KNUM, YTO 38 OJIUH T'OJI CO BTOPOI'O KOMIIOHEHTa Ha IE€PBBIN IepeMecTHIach
macca AN (B Hareil yrporreHHoit Mojiein Macca (haKTUIeCKH MIHOBEHHO [TPOIaiaeT Ha OJIHOMN
3Be3Jle W TOsIBJIsIeTCs Ha BTOPOil). B pesynbrare Macca MepBOro KOMIOHEHTA CTaJia PaBHOM

= My + A, a macca Broporo Kommonentadl, = My + A, Ba To Ke BpeMs MEPHOT
cucTeMbl IoMeHsijica Ha Besmanay AP u cran pasabim P 4+ AP. Torna

(P + AP)Y3(90, + AIM) (M, — AIN) = P390, 90,.

Orcrona

MMy + MAM — MAM + (AM)> P\
MM, ~\P+AP
Bamerum, aro AP < P (410 1pocTo ciejiyer U3 yCJIOBUs), & IIEPEMECTUBIAsCS 3a T0J] Macca

AN, oueBUIHO, TaKKe HAMHOTO MeHbIIe KarKI0il m3 macc 3Be3. l[losTtomy B J1eBoit gacTu
pasencTBa npenebpeskem (A2, a npasyto nepenuieM B 6o/1ee yJI0OHOM BuIe:

1/3
o, —myam [ 1\

IERN 1+ 4L

1+

N3Bectno, uTo nmpu x ~ () BepHbI MPUOJIMKEHHS

1
1+

~1—ux, (1+z)~1+y-x.

Bocmnosssyemest mmu u 1mpeodpasyeM 1paByio 4acThb PABEHCTBA!




OTKY/la BbIpazkKaeM

1 AP M,
AM = - .
3 P My -9,

Ocraiock BeraucimTh 0TBeT. [loCKOIBbKY TeMIT akKKperun MOXKHO BbIpa3uTh B Maccax CoJtHIa
B T0J1 (K&K 9T0 0OBIYHO W JIEJIAETCs ), TO 3HAUEHUST MACC MOXKHO MOJCTABIISTE B (DOPMYJTY TIPSMO
B Maccax CoutHIla, Hy»KHO Jiniih Bbraucautb AP/P. VI3 ycioBust ciejyer, 9To 3a OJUH TOJ
(MBI paccMaTpUBaeM U3MEHEHUs 33 9TOT UHTEPBAJ BPEMEHHU) IIePUOJL, CUCTEMbBI yBEeTMINBACTCS
Ha 0.2 cekynjpl, a 3HadeHue nepuoga P = 2.5 cyTok = 2.5 - 86400 cexynn ~ 2 - 10° cexym.

[TosTomy
AM = L 107° 35 —2.5-107°Mm,.
3 3—95

Takum 06pa3oM, TeMII akKpenuu B cucreMe coctasisger (2 + 3) - 107 My /rox. [puuem, mo-
CKOJIbKY Besimanna AN mosrydmniach OTPUIATEILHO, Hallle MCXOMHOEe IPEIIIOIOKEHNE O TOM,
Kakas 3Be3/1a OT/IaeT BeIecTBO, a KaKasd — I0JIy4daeT, 0Ka3aJoCh HeIIPaBUJIbHBIM: TepseT Bellle-
CTBO MeHee MacCHBHAsI 3BE3J1a, a MOoJIydaeT — 6oJiee MACCHBHAS (XOTSI 9TO U KayKeTCs CTPAHHBIM,
HO TaKO¥l IPOIece BIIOJIHE BO3MOXKEH, H60JIee TOTO, U3 IMPOJICIAHHBIX HAMU BBIKJIAJIOK HA CAMOM
Jiesie CJIeJIyeT, 9TO Takoe sgBjieHue OyjeT HaOJI0JAaTbCs BO BCEX JIBOMHBIX C aKKperueil, opou-

TaJbHBII IIEPpUO/ KOTOPBIX pacTET CO BpeMeHeM).

B zakstodenne 3aMeTHM, YTO y ONUCAHHON B 3a/lade JIBOMHON 3Be3/Ibl €CTh PEAJIBHBIN «IIPOTO-
THUIT» ¢ OJTM3KUME TapameTpamu — 3armeHHas jaBoiinas U [edes, nputdem B mporiecce pereHust
MBI TIOJIYYUJIA U B CAMOM JIeJie JIOBOJIbHO TOYHYIO OIEHKY TeMIla aKKPeIun B 3TOil cucTeMme.

1. A. Tapaxanos
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