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7 kaacce

7-1. Ouenute Bpems t (B CEKyHIax ¥ rojiax), 3a KOTOPOE 3BE3/I0JIET COBEPILIUT MYyTECIISCTBUE B COCEITHION
raJakTHKy, paccTostHue 10 Kotopoit S = 10%? M. CkopocTs 3Be3m0mera V = 3000 km/c. 1 rox~3-107c.

Pemenne

S
CkopocTh 3Be30era: V = T (10)

S
Bpewmst mosnera: t=— (10)
\
t=3-10%¢ @30 — t~10% ner (30)

7-2. Kakue co3Be3ausi m300paskeHbl Ha 3THX puUcyHKax? B kakoe Bpems roja nydiie BCero HaOIrOAATH
KaXXI0€ U3 IMpeACTaBIeHHBIX COo3Be3uil B Tyme?

Puc 1. Puc 2. Puc 3. Puc 4.

Pemenne
3a KaxJ0€ paBUIBLHO Ha3BaHHOE co3Be3aue 16a u 3a ycnosus BuauMoctr 1 6ami. Beero 8 6amnos
Puc.1 Kaccuomnes (BUAHO KpyTIIBIN TO).
Puc.2 bonpmas Menseauna (BUAHO KPYTIIBINA TO).
Puc.3 Jlupa (omHako Irydmiwe YCIOBUS HAONMIOJACHUS — C Masl MO OKTSIOph, OTHOCHUTCS K JIETHUM
CO3BE3TUSIM).
Puc.4 Opuion (Hamnydiiue yCJIOBUS JJjisi HaOJIOACHUH B HOSOpe—sHBape, OTHOCHUTCA K 3UMHHUM
CO3BE3MAM).
7-3. B kakoe BpeMsi CyTOK U B KaKO¥ CTOPOHE TOPU30HTA MOXKHO YBHUJIETh CepIrl MOJIo10# JIyHbI?

Pemenne

Beuepom nocie 3akara ConHia — 40.
B 3ananHoii cropone ropuzoHTa — 40.

7-4. OOBIYHBIN TOJ JIYHHOTO KaJCHIAps COCTOUT, KaK W COJIHCUHBIH, W3 12 mecsrieB. JIyHHBIA MecsIl
HacuuThiBaeT 29,5 cyrok. [Ipenrmonoxxum, 9to OoTcueT 0OOMX TOJOB BEAETCA OT OJHOM M TOW Ke
BEIOpaHHOM AaThl (310XK). B kKakoii mo mopsaky roj JIyHHOTO KaJIeHAApsl U B KaKOH IMOJIOBUHE 3TOTO rojia
€ro OTCTaBaHUE OT COJIHEYHOTO KAJICHAAPs IPEBBICUT OJIUH JTYHHBIN MECSIT?

Pemenne

[IpomoKUTETFHOCTh OOBIYHOTO T0/Ia B TYHHOM KaJIeHAape COCTABIISIET:



29,512 = 354 cyTok (26).

CrenoBatenbHO, OTCTaBaHHE JIYHHOTO KaJleHAAps OT COJTHEYHOTO 3a TOJ COCTaBHT:

365,25 — 354 = 11,25 cyTok (26).

3a /1Ba rojia OTCTaBaHUE COCTABUT 22,5 CYTOK, YTO Ha 7 CYTOK MEHbIIIe TyHHOro Mecsua (16).

3a Tpu roma orcTaBaHue Oyaet yxe 33,75 cyTok, uro Ha 4,25 cyTok Ooubiie ayHHOTO Mecsia (16).

CrnieioBaTeNbHO, JIYHHBIH KaJICHAAph OTCTAHET OT COJHEYHOTO Ha OJMH JIYHHBIH MECSI] BO BTOPOH
MOJIOBHHE 3-TO JIyHHOTO Tofa (20).

7-5. ®oboc nenaet oguH 000poT BOKpYr Mapca 3a 7 yacoB 40 MUHYT, a MAPCHAHCKHE CYTKH MPUMEPHO
paBHBI 3eMHBIM. B Kakoil CTOpoHE MapCHaHCKOTO TOpPH30HTa HaOmomaeTcs Bocxom Poboca?
(Hampasnenus oceBoro Bpamieans Mapca u obpamenuns ®oboca Bokpyr Mapca coBmaiaror. )

Pemenune

VYrioras ckopocth ®oboca Oyner OoJblle YIJIOBOH CKOPOCTH HAOJMIOATENs, HAaXOJAIIErocs Ha
noBepxHocTH Mapca (40).

CrnenoBarelibHO, OTHOCUTENBHO 3TOr0 Habmronatesnst @oboc OyeT ABUTAThCS HE ¢ BOCTOKA Ha 3araj], Kak
BCE OCTaJIbHBIE CBETUIIA, a C 3amaja Ha BOCTOK (20).

CrnenoBatenbHo, Poboc OyAeT BOCXOAUTH B 3alalHOW CTOPOHE MapCHAHCKOTO TOPH30HTA M 3aXOJUTH B
BOCTOYHOI1 (20).

7-6. PeakTrBHBII aBHaNaifHep JETUT CO CKOPOCTHIO, COMBMEPUMON C JTMHEWHOW CKOPOCTHIO ITOBEPXHOCTH
3eMu B CpeIHMX IIUPOTax. Bo3MOXXHO 7K, HAXOJSCh HAa aBHAIaAHEpe, ABAXIBI BCTPETUTH Bocxoa? B
KaKOM reorpapuueckoM HalpaBiIeHHM JOJDKEH JIETeTh caMoJeT, 4yToObl 3T0 mpousonnio? Hackoiabko
MPOIOJDKUTENIBHBIM JIOJDKHO OBITH BpeMs mosera?

Pemenne
Eciu camosiet JeTUT BI0JIb IIMPOTHOTO KPyTa, OH HEMPEPBIBHO MEHSIET CBOIO j0aroty (16).
CriefioBatesibHO, €ro MECTHOE BpeMsi HenpepbiBHO MeHsieTcst (16).
OHO MeHsieTcs B CTOPOHY YMEHBIICHHsT MECTHOTO BPEMEHH T10 CPaBHEHHUIO C BPEMEHEM ITYHKTa BBLIETA,
€CJIM CaMOJIET JIETUT C BOCTOKA Ha 3amajl, U B CTOPOHY YBEJIMYECHHS, €CIIM CaMOJIET JIETUT C 3araja Ha
BOCTOK (20).
Ecnu camoneT 1eTuT co CKOPOCTHIO, PABHOM CKOPOCTH BpaIeHUsT 3€MIIH, TO TPU JBMKEHUHU C BOCTOKA Ha
3amaj Ui HaOmonaTens Ha camoriete ConHie OyAeT CTOSITh Ha OHOM MECTE, a IPH JIBIKEHHUH C 3amaia

Ha BOCTOK, OHO OyJIeT IBUTaThCs B JIBa pasa ObicTpee (26).

CreoBaTeIbHO, BO3MOXKHO JIBa pa3a BCTpPeTHTHh Bocxoa CoiHIIA B aBHUajaifHEpe, €CIU JIETETh OKOJIO
MOJYCYTOK B HANpAaBJICHUH C 3arajia Ha BOCTOK (20).



8 kiacce

8-1. Connue Bpamaercs BOkpyr cBoeif ocu ¢ mepuogom T =2,2-108 ¢. Paguyc Comana R = 7-10° km.
OneHuTe CKOpOCTh TOUEK, Jiexkaux Ha skBatope Connua. [nnHa okpykHocTH panuyca R: L = 2nR, roe
n=3,14.

Pewmenue
L 2zR
CKOpOCTD IBUKEHHUS TOUKH 110 OKPYKHOCTH: V = T = - (40)
V=2 Kkm/c (40)

8-2. Ouennte Maccy M actepousa, cpeHss MIIOTHOCTh BEIECTBA KOTOPOro p = 3 r/cM°. XapakTepHEIii
pasmep actepouzia R = 100 kM. O6bem actepouna: V = RS,

Pemenune

M
CpenHsis IIIOTHOCTH BEIIECTBA aCTEPOHAa: P = v ~ Y (30)
Ero macca: M = pR3.  (26)

M = 3-10% kr. (36)

8-3. Kakue co3Be3nusi n300pakeHbl Ha 3THX pucyHKax? B kakoe Bpems roja jydimie Bcero HabIr0naTh
Ka)J10€ U3 IPe/ICTaBIeHHBIX co3Be3auii B Tyne?

Puc 1. Puc 2. Puc 3. Puc 4.
Pemenne
3a kaxJ10e PaBWIILHO Ha3BaHHOE co3Be3nue 16amm u 3a yciosus BuanmMoctH 1 6ami. Beero 8 6amios

Puc.1 Kaccromnest (BUIHO KpYTIIBIH TOX).

Puc.2 bonpmas Menseauna (BUAHO KPYTIIbINA TO).

Puc.3 Jlupa (ogHako iydmme YCIOBHS HAONIOJACHHUS — C Mas IO OKTSIOph, OTHOCHTCS K JICTHUM
CO3BE3MSIM).

Puc.4 OpuoH (Hawnydimue yCIOBUS il HaOMIOACHWH B HOSOpe—sHBape, OTHOCHTCS K 3HMHUM
CO3BE3MIM).



8-4. OObIuHBIN TOJ JIYHHOI'O KaJeHIAps COCTOMT, KaK U COJHEUHbIH, U3 12 MecsueB. JIyHHBIH Mecsll
HacuuTheiBaeT 29,5 cyrtok. Ilpenmonoxum, 9TO OTCYET OOOMX TONOB BEACTCS OT OMHOW M TOHW JKe
BBIOpaHHOH IaThl (310XH). B Kakoil mo mopsAKy Tox JIyHHOTO KaJeHIaps U B KaKOH MOJIOBUHE 3TOTO roja
€ro OTCTaBaHHWE OT COJIHEUYHOTO KaJIeHAAPS MPEBLICUT OJWH JTYHHBII Mecs?

Pemenue
[IpomomKUTETHPHOCTS OOBIYHOTO I'0/Ia B JIYHHOM KaJleHIape COCTaBIISIET:
29,5-12 = 354 cyToxk (20).
CrnemoBaTeNnbHO, OTCTaBaHUE TYHHOTO KaIEHapsl OT COTHEYHOTO 32 T'0Jl COCTaBUT:
365,25 — 354 = 11,25 cyTok (20).
3a /1Ba rojia OTCTaBaHUE COCTABUT 22,5 CYTOK, YTO Ha 7 CYTOK MEHbIIe JyHHOro Mecsia (16).

3a Tpu roaa oTcraBanue OyaeT yxxe 33,75 cyTok, uto Ha 4,25 cyTok Goibiiie TyHHOTO Mecsa (16).

CremoBaTeNbHO, JYHHBIM KalleHAaph OTCTAHET OT COJHEYHOI'0 HAa OJUH JIYHHBIM MECSIl BO BTOPOM
MOJIOBUHE 3-T0 TyHHOT0 roja (20).

8-5. ®oboc nemaer oguH 000poT BOKpYT Mapca 3a 7 gacoB 40 MUHYT, a MapCHAHCKHE CYTKH MPUMEPHO
paBHBl 3eMHbIM. B Kakoll CTOpOHE MapCHAaHCKOro Tropu3oHTa Habmonaercss Bocxon Poboca?
(Hampasnenus oceBoro Bpamieans Mapca u oopamenus @oboca Bokpyr Mapca coBIaiaror. )

Pemenune

VYrimoBas ckopoctb ®oboca Oyner OombIle YIIOBOH CKOPOCTH HAOMIOAAaTens, HaxOJAIIerocs Ha
noBepxHocTH Mapca (40).

CrneoBaTenbHO, OTHOCUTENRHO 3TOro HaOmonatens ®oboc OyeT ABUTaThCsl HE ¢ BOCTOKA Ha 3aIlaj, KaKk
BCE OCTaJIbHBIE CBETHUJIA, a C 3arlajia Ha BOCTOK (20).

CrnenoBatenbHo, ®oboc OyAeT BOCXOAUTH B 3alaHOW CTOPOHE MapCHAHCKOTO TOPH30HTA M 3aXOJIUTh B
BOCTOYHOM (20).

8-6. PeakTHBHBII aBHanaiiHep JIETHT CO CKOPOCTBIO, COM3MEPUMOI ¢ TMHEHHON CKOPOCTBIO TIOBEPXHOCTH
3eMJIM B CpPEeIHUX IIUpOTax. Bo3MOXKHO JIM, HAXOIACh Ha aBUAJaiiHEpe, ABaXKJbl BCTPETUTH BOcXoAa? B
KakoM TeorpauiyecKoM HANpaBICHUH JOJDKEH JIETEeTh CaMoJieT, YToObl 3To mpousounuio? Hackonbko
MIPOJIO/DKUTENBHBIM JIOJDKHO OBITh BpeMs mosera’?

Pemenne
Ecnu camorer 1eTuT BAOIH IIMPOTHOTO KPYTa, OH HEMPEPHIBHO MEHSET CBOIO N0AToTy (16).
CriefioBatesibHO, €ro MECTHOE BpeMsi HerpepbiBHO MeHsieTcst (16).
OHO MeHsieTcd B CTOPOHY YMEHBIIIEHHSI MECTHOTO BPEMEHHM TI0 CPAaBHEHUIO C BPEMEHEM ITyHKTa BBUIETA,
€CJIM CaMOJIET JIETUT C BOCTOKA Ha 3amajl, U B CTOPOHY YBEJIMYEHHA, €CIM CAMOJIET JIETUT C 3amaja Ha
BOCTOK (20).
Ecnu camoner neTuT co CKOpoCThbI0, paBHOW CKOPOCTH BpallleHUs1 3EMJIH, TO NP IBHKEHUH C BOCTOKA Ha

3anaj Juis Haboarens Ha camolnere ConHie OyeT CToSTh Ha OJJHOM MECTe, a NP JBIKEHHH C 3amajia
Ha BOCTOK, OHO OyAeT IBUTaThCS B JBa pa3a OpicTpee (20).



CrnemoBarelibHO, BO3MOXKHO J[Ba pa3za BCTpeTUTh Bocxoa ColNlHIA B aBHAlalfHepe, eClIM JIETETh OKOJIO
MTOJIYCYTOK B HAIPaBJICHUH C 3arajia Ha BOCTOK (20).



9 kJaacc

9-1. Ilyascap.
Ilymbecap, pannyc kotoporo R = 15 kM, BpamaeTcst BOKpYT CBoel ocH ¢ HEKOTOpbIM niepuoom T. Kakum
MOeET ObITh 3T0T nepuoa? CKopocTh cBeTa B BakyyMme C = 3-10° km/c.

Pemenne

7R

CKopocTh TOYEK, JeKaIMX Ha 3KBaTOpe MyJIbcapa, paBHa V = ——. (20)

OTta CKOPOCTBh HE JOJI’)KHA IMPEBBIIIATE CKOPOCTH CBETA B BAKYYyMCE, T.€.

v<cC. (26)
W3 3TOT0 yCI0BUSI ClIeIyeT OrPaHUUCHUE HA TICPUO/T BPAILICHUS My Ibcapa:
27R
7> (20) T >310%c. (26)

9-2. HeiiTpoHHas 3Be3/1a.
Onennre paguyc R (B cM u kM) HEHTpOHHOH 3Be31bl, Macca koTopoir M = 1,5 Me. CpenaHsis mI0THOCTh

BemecTsa 38e37b1 p = 2-10% r/cm®. 3Be3na umeer popmy mapa. Macca Conana Mo =2-10% .,
3

4zR
O6wem miapa: V = il ,20e 7w =3,14.
Pemenne
Amp s
Macca 3Besnp: M = pV = T ‘R (20)
3M 1/3
Panuyc 3Be3npl: R = 4— 36) — R=1510°cm (20) - R=15km.
o

9-3. Kocmuueckuii annapar B ra3oBoM odJiaKe.

Kocmuueckuii anmapat (KA) monan B mioTHOe ra3oBoe 00JIaKo, XapaKTEPHBIH pa3Mep KOTOPOIro paBeH
L =4 a.e., a ImoTHOCTH p = 10729 xr/M%. Cuna CONPOTHUBJICHUS Ta30BOM Cpelibl, NIEUCTBYIOIIEH Ha TaHHBIN
KA, nIpsMO pONOpIMOHabHA TUIOTHOCTH Cpeabl U KBajapary ckopoctn KA: Fc = 4pv? (4ucienHsIi
MHOXHTENb ompeneneH B cucreMe enumHun «Cu»). 3a cueT paboThl ABHUraTesNbHOW ycTaHOBKM KA
JOBIDKETCSI B OOJaKe MPSMOJMHEHHO M PaBHOMEPHO C YCTaHOBMBLIEWCS cKopocTbio V. Cuna Tiaru
JBUTATENILHON YCTaHOBKH oIpeensieTcs Gopmylioi F = p-u, rae | — execeKyHIHbII pacxo ToIuBa, U —
CKOPOCTh MCTEYEHHS Ta3a u3 comuia asuratens. [Ipu atom macca m KA ymensbmiaeTcst Bo BpeMeHu t o
JMHEHHOMY 3aKOHY M = Mo — ut, rme Mo — HavanbHas mMacca KA, KOTOpyro OH MMeN 0 BKIIOYECHUS
neurarens. C kakoii ckopocthio KA nBuranics B oOnake? 3a kakoe Bpemsst KA mposeren o0mako?
Ckonpko TOIIIMBa OyAET M3pacxofoBaHO 3a 3T0 Bpema? Cumia Tarm apuratens pasHa F = 0,09 H.
CkopocTh rcTeueHus ra3oB 13 coma asuratens pasaa U =30 km/c . 1 a.e. =150 MIH.KM.

Pemenne
T.x. nemwxenne KA paBHomepHoe u npsiMonHeiiHoe, To F = F:
2 F
F=4pv° (16) — ckopocts KA V= " =15 xm/ c. (30)
o

L
O6mnaxo Gyzer npoiineno 3a Bpems  t=—=4-10"c. (16)
\Y



EskeceKyHIHBII pacxoa Tormmsa: 1 = F/u=3-10° kr/c. (10)
Macca KA ymeHbIINTCS Ha BETMUMHY, PABHYIO MacCe U3PacX00BaHHOTO TOILIHBA:

Ft
|Am|=m0—m=y-t=T=120Ke. (26)

9-4. CeepxmaccuBHas yepHasi aAbipa (CU/I) B uentpe Hameii I'alakTuKH.

ITo nekoropem onenkam macca CUJL cocraBiser M = 4:10° Mo . Ouenure ckopocTh V (KM/C) 3Be3JIbl,
KoTopast aBmwxkeTcs Bokpyr CYUJl mo kpyroBoii opOute pagmyca I = 1000 a.e. Onenute nepuoj
obpamenus T (B romax) 38e3an! Bokpyr CU/I.

Macca Connua: Me = 2-10% kr.

I'paBuTanuonHas nocrosuHas: G = 6,67-10 H-m%/xr?

la.e.=1,510" M; 1r10m~3,2-10"C.

Pemenne

1. OpOurtanbHas CKOPOCTH 3BE3/bI ONPEAEIACTCS U3 YPABHEHHUS ABWKCHUS ISl KPYTOBBIX OpOUT

2 ’GM
mv = G?/Izm (16) — V= T (16) — V= 2103 KM/C (26)

r
2. CKopocCTb JBMKEHHS 3BE3]IBI TI0 KPYTOBOM OpOUTE paanyca I

2rr 2rr
V:? (16) — mepuon obparmeHus: T:T (16) — T~ 15ner (26)

9-5. Nopsiuas MaccuBHasl 3Be3/1a.

Onuenure paauyc R 3Be3nbl (B enunuiax paauyca Connna Re), ecnu ee cBetumocts L = 23000 Lo, a
s¢dexTuBHas TemiiepaTypa ee noBepxHoctu 1 = 13000 K. DddextuBHas TemiiepaTypa MOBEpPXHOCTH
Comamna Te = 5875 K. Onenute maccy M 3Be37sl B €UHUIIAX CONHEUHOU Macchl Mo, ecnmm s Hee

3
COOTHOIIIEHUE «CBETUMOCTh — MacCay UMEET BH/I l = (Lj .
0] LO
Pemenne:
2 4
L R T
W3 onpenenennst CBETUMOCTH 3BE3/bI CIenyeT: — =| — | | — (20)
LO RO T@
R (T.Y [L
Pamnyc 3Be3gpl: — =| — — (30) — R~31R, (20)
R T L,
Macca 3Besnel: M = 28Mg (10)

9-6. Biieck Mapca.



3Be3aHas BenuurnHa Mapca B mpoTHBOCTOSIHMM My = — 2,1™, KakoBa OyaeT ero 3Be3qHas BeJuurdHa My B
kBagparype? CuuTarh, 4TO paauyc opouTel Mapca paBeH v = 1,5 a.e., ¥ 4TO OHa Kpyropasi.

Pemenune

Brneck ncrouynrka ocnadiseTcss NpornopuruoHaIbLHO
KBaJpaTy PacCTOsIHUA, C KOTOPOTO €ro HabaoaaeT
Habmronatens. VI3 pucyHka BUIHO, YTO B KBaApaType
Mapc HaxoANuTCS fajbllie OT 3eMJIH, YeEM B IPOTUBOCTO-
stuun. [Ipu aTom, mockonbKy opbuta Mapca cunraercs
KpyroBoi, ot ColHIa OH MOJIy4aeT OAHO U TO Ke
KOJIMYECTBO HEpruu (pa3oil MOXKHO MpeHeOpeyb).
Paccrostnue ot 3emnu 10 Mapca B IpOTUBOCTOSHUN
coctasut 0,5 a.e. U3 pucyHKa BUAHO, YTO PACCTOSIHHE OT

3emin 10 Mapca B kBajipaType coctaBut 4/ 1,52 — 12 a.e.
CrnenoBatenbHO, OTHOIIEHUE Oecka Mapca B
nporuBoctosHuH (1) 1 B kBamparype (lc) onpenenutcs
Kak:

I

i
I

_ (_ml)z _c 40

0,5

Jns mepexo/ia K OIeHKe OJiecKa B 3BE3/IHBIX BEIMYMHAX BOCIIONB3yeMcs JIorapu(pMIIecKoi popmoid
3ammcu popmynsl [lorcona:

Iy

lg (Z) = 0,4(m, —m,)
m,=my+2,5"1lg (j—:) 40

rae M 1 M, — 3Be3/HbIC BEIMYMHBI Mapca B KBaJipaType U B MPOTUBOCTOSIHUU COOTBETCTBEHHO. [locie
MOJICTAHOBKH moyryuum m, = — 0,4™.



10 x1acc

10-1. CBepxmaccuBHas yepHasi abipa (CU/D) B ranakruke NGC 3258.

Maccy CU/] MOXHO OLIEHUTH IO OPOUTAIBLHBIM XaPAKTEPUCTHUKAM Ta30BBIX OOJIAKOB, OOpaIlaronuxcs
Bokpyr CUJI. OnHo U3 061aK0B HaxoauTcs Ha paccTosuun = 4-10% a.e. or CYJI u ABUKETCS BOKPYT
Hee 0 KpyroBod opOute co ckopocthio V = 800 xm/c. Ouenute maccy M (B eAMHHIAX CONHEYHOU
maccel) CYJI. 3a CKOJIBKO JIeT 00JIaKO COBEPIIAST OJMH MOJHBINH 000poT Bokpyr CHJI?

la.e.=1,510" M; 1rog=~3-10"c.

Macca Connua: Me = 2-10% kr.

I'paBuTtanuonHas nocrosuuas: G = 6,67-101 H-m?/kr?,

Pemenne

1. Macca CU/] onieHuBaeTcst U3 ypaBHEHHUS ABHKCHUS 1715l KDYTOBBIX OpPOUT:

2
m-V—:m~GI\2/I @
r r 16
s (1):
rv?
M=—- 2 16
G (2
Uz (2): M= 6:10% kr; 10
M = 3:10° Mo 106

2. CkopocTh IBUKEHHS 001aKka o KpyroBoi opOuTe paauyca I:

V=—- 3) 16

Iepuon oOpaienus odyaka Bokpyr CU/I: u3 (3) -

_ 2nr

T=5""
v 4) 16
Ws (4): T=~5102¢ 16
T=2-10° ner 10

10-2. «Anmosnon-11».

20 utonst 1969 rona IyHHBIH MOYITh KOCMUYECKOTO KOpadIst «ATOIIoH-11» COBEpIINI MATKYIO TTOCAIKY
Ha moBepxHOcTh JlyHbl. KomangHblii Moxyns kopabist ocTaBajics Ha KpyroBod opOuTe, jexauieid Ha
Beicote h = 110 kM. Borauciure opOUTaIbHYIO CKOPOCTh V. KOMAHIHOTO MOAYJS. B TedeHHH Kakoro
BpeMeHH (B MHHYTaX) C JIYHHOTO MOJYJISl MO>KHO OBLIO HAaOMI0AATh MPOJIET KOMaHAHOTo MoayJsi? OceBoe
BpauieHue JIyHsl He yuuTeiBaTh. CUNTATh, UTO TPACKTOPHUS KOMAaHAHOTO MOIYJISl OTHOCHTEIBHO JTYHHOTO
MOJTYJIsI TPOXOJIUT Yepe3 3CHHUT.

Jannsie o Jlyne: macca M = 7,35-10% kr; pagmyc R = 1730 kM.

I'paButaimonHas noctosunas G = 6,67-101 H-m?/kr?,

Pemenne
Pucynok:  (26)

Jlynnsriii Mmonmyne (JIM) Haxogutces B Touke O.
AB — nmuHus ropusoHTa.




Bpewms mponera t komangaoro momyns (KM) mag Toukoir O - 310 Bpems asmxkeHus KM mo ayre AB.
Jyra AB ommpaetcs Ha muHUIO Topu3onTa AB 1 yroi 2y.

Junna nyru AB: | =r-2y =v-t (16)

riae yroi y — B paauanax; r =R + h= 1840 km — pamuyc opoutst KM.
Opb6utanbHas ckopoctb KM onpenensiercst U3 ypaBHEHUS IBMXKESHUS 11 KPYTOBBIX OpOUT

2
ﬂzexm (16) — v= /GTM (16) — v=1630m/c. (16)

r
Tk

R R .

—=cos(y) = y=arccos| — |=0,348 pao(~20°)

r r (16)
TO BpeMs IpojieTa —

t=""27 _786¢ ~ 13
v (16)

10-3. beck Mapca.
3Be3aHas BenuuuHa Mapca B mpoTuBocTostHuA My = — 2,1™. KakoBa OyneT ero 3Be3qHas BeJIuMurdHa My B
kBajparype? CuuTarh, 4To paauyc opouTel Mapca paBeH v = 1,5 a.e., ¥ 4TO OHa Kpyropasi.

Pemenune

breck ucrouHuKa ocadbIseTcss HporopIuOHATBLHO
KBaJ[paTy PacCTOSHHSA, C KOTOPOTO €ro HadIoaaeT
HaOmonarens. M3 pucyHka BUAHO, 9TO B KBaapaType
Mapc HaxoauTCs Aajblile OT 3eMJIH, YeM B IPOTHBOCTO-
stauu. [Ipu aTom, mockonbKy opbuta Mapca cunraercs
KpyroBoii, ot CoJHIIa OH MOJTyYaeT OJHO U TO JKe
KOJIMYECTBO dHeprud (Ppa3oif MOKHO NMPEeHEOPeyb).
Paccrostaue ot 3emiu 1o Mapca B IpOTHBOCTOSIHUH
coctasut 0,5 a.e. I3 pucyHka BUAHO, YTO PACCTOSHUE OT

3emin 10 Mapca B KBaaparype cocTaBuT 4/ 1,52 — 12 a.e.
CrnenoBatenbHO, OTHOIIEHHE Oecka Mapca B

npotuBoctosiHuH (1) 1 B kBagparype (lc) onpexenutcs
KaK:

I

it
I

_ (_ml)z _c 45

0,5

Jlns mepexofia K OIeHKe OJiecKa B 3BE3/IHBIX BEJIMYMHAX BOCIIOIB3yeMcs JIorapu(Mudeckoit popmoit
3anucu opmyssl [lorcona:

Iy

lg (—) = 0,4(m, —m,)

I
m,=my+2,5"1lg (ﬁ—:) 40

re M 1 My — 3Be3{HbIC BEIMYMHBI Mapca B KBaipaType U B IPOTHBOCTOSIHUU COOTBeTCTBEHHO. [Tocie
MOJICTAHOBKH Moyiyuum M, = — 0,4™.



10-4. I'eocTannoHapHas opouTA.

Ha xakoM pacCTOSHHH OT MOBEPXHOCTH 3eMir N TOMKEH pacroarathCsl CIyTHHUK, YTOOBI, 00paIasch mo
KPYroBoi opOWTe, HAXOAWTHCS BCErJa HAA OJHOM M TOW JK€ TOYKOHW 3eMHOro sKBaropa?
DKBAaTOPHANBHEIN pajdyc 3eMiIM CuMTaTh paBHBIM R = 6378 kM, maccy 3emmu M = 5,97 - 10%% kr.
I'paButanmonHas noctosuHHas G = 6,67 - 1071 m3 - kr~! - ¢™2. Cunmepuueckue cytku T = 86164 c.

Pemenune

BOCHOJ’ILSyCMC}l BTOPBIM 3aKOHOM Hrrotona u 3aKkoHOM BCEMHUPHOTI'O TATOTCHUA:

Mm
r2

ma=G

_GM
==

a 20

3mech a — yckopenue, I = (R + h) — paccrostaue 10 cryTHHKA OT IieHTpa 3eMin, M u M — maccel 3eMin 1
CIlyTHHKA COOTBETCTBEHHO, @ G — rpaBUTAIIMOHHAS TIOCTOSHHAS.

W3 KkuHeMaTuKu HN3BECTHO, YTO YCKOPCHHUE MOKET OBITE npeacTaBjI€HO, KaK

a = w? 7, TIe @ — YIIoBas CKOPOCTh CITyTHUKA. 20

ITo ycnoBuAM 3ama4uu yriaoBasi CKOPOCTh CIIyTHHUKA JOJDKHA COBIAAATh C YIVIOBOM CKOPOCTBIO BpAILCHUS
3emuu. Ham m3BecTeH mepuo BpamieHus 3emun T (OMHU CyTKH). 3HAYUT YIIIOBasi CKOPOCTh MOXKET OBITh
olpezeneHa, Kak

B urore noixyuum

3 [GMT?
r= 20

412

Tocue Beruncenuit nonyunum r = 4,215 - 107 M = 42150 kM. Otkyna h = 35772 km.

Mo0>kHO BOCIIOJIB30BAThCSI ATTEPHATUBHBIM CTIOCOO0M pPEIIeHUs Yepe3 KPYTOBYIO CKOPOCTh:

GM
Vg = [—
k r
Vp=w-"T

Torna 3a 06e 3T HopMyIBI BRICTaBIseTCs IO 2 6ajia. OcTanbHas 4acTh PEIleHNs] aHAJIOTHYHA [IEPBOMY
croco0y.

10-5. OT coequnHeHus 10 MPOTHBOCTOAHUSI.

B npotuBocTosiHUM Oieck I1aHeThl yBenuduiics Ha 0,85 3Be3JHON BEIMYMHBI TI0 CPaBHEHUIO C OJIECKOM B
coenuHeHNH. CKOJILKO CYTOK IUIAHETa JBHTANACh OT COCIUHEHHS JIO MPOTUBOCTOsIHHUA? Bce opOHUTHI
CUYHMTATh KPYTOBBIMH.

Pemenne



1. OdgeBHUIHO, 9TO peUb UACT O BHEMTHEH (BepxHel) turanete. Ecim 0003HaYHUTh pagmyc OpOUTHI BHEITHEH
TUTAaHETHI KaK 8 M U3MEPATh €€ B aCTPOHOMHUYECKUX €IUHHIAX, TO PACCTOSIHAE OT 3eMJIH JI0 TUIAaHETHI B
coearHeHNH OyneT e = a + 1, a B IpOTUBOCTOSIHUM I = & — 1. VIMeHHO pa3HuIla 3TUX paccTOSIHUH AaeT
yBenuueHue 6necka Ha Am = 0,85 3Be3HON BETUYHHBI.

Bneck | O6paTHO MMpONOpHHUOHAJICH KBaAPaTy PaCCTOAHUA:

(16)
IC n

I
I—” = 2,5124m

c

(B nanHOM ciyuae BaKHO NPAaBUIIBHO 3a/1aTh OTHOIICHUE OJIECKOB, MOCKOJBbKY OOpaTHOE OTHOILCHHE
JIaCT HaM OTpHULATeNbHOe 3HaueHne Am.) [IpupaBHUBas IPaBble YaCTH ITUX YPABHEHU, MOTyUHM:

a+ 1\?
( ) = 2,5124m
a—1

[IpaBast 4yacTh B BBIOPAHHBIX CIUHMIIAX W3MEPCHHS YHUCICHHO paBHa mpumepHo 2,2. IlpeobOpasyem
3alMCAaHHOE YPaBHEHUE B KBAJPaTHOE:

a?-53a+1=0

YpaBHeHHEe MMEET ACWCTBUTENbHBIE KOpHU: aq = 5,1a.e.ua, = 0,2 a.e. Bropoe 3HaueHWe Hac He
MHTEPECYET, IOCKOJbKY OHO XapakTepH3yeT BHYTPEHHIOW (HIKHIOI) IUlaHeTy. (3a mpaBHIIbHOE
pelleHue TOH YacTu 3afauu npucsauBaeTcs 4 0aia, 3a He COBCEM TOYHOE U HE COBCEM KOPPEKTHOE OT
1 10 3 6aJJ10B 110 KOJUIETHATEHOMY PEIICHHIO KIOPH. )

2. OueBUAHO, YTO HCKOMOE KOJIMYECTBO CYTOK OYJET paBHO IOJIOBUHE CHHOIMYECKOTO IIepuojia
BHEIIHEW TuiaHeThl. Cupepuueckuil nepuoj oOpaiieHus riaHeTsl BOkpyr CoJHIIA B rojiaXx HaiaeMm 1o
TpeTheMy 3akony Kemnepa:

TZ
a3

T =3

T=11,5 ner; a ciHOAMYECKHIA IEpUO — 110 GopMyJie JUIsi CHHOJIUYECKOTO TIEpHO/ia BHEIITHEH TUIAHETHI:

1

1 1

Nl -

T3€Mflu Tnﬂaﬂembl

IMonygaem S = 1,1 ner wiau uyth MeHee 402 cyrok. To ecTh miaHeTa ABUragach OT COCAMHEHHUS 0
nporuBoctostaust 200 cyrok ¢ HebonbpmuM. (3a MpaBWIBHOE PENICHWE JTOW YacTH 3a/laud TaKKe
npucBauBaercs 4 0aJjJia ¢ aHaJOTMYHBIMH OTOBOPKaMH. )

10-6. ®oboc B KyIbMHUHALUH.

CKOJBKO BPEMEHHU MPOMIET MEXIY ABYM: IOCIIEI0BATENbHBIMI BEPXHUMH KylIbMuHauusmu dodoca st
HaOronaTenss Ha Mapce, eciay BbIpaXaTh X B MapCHAHCKMX COJHEYHBIX cyTkax? Ilepuon oOpamieHus
Mapca BOKpyr coOCTBeHHOH ocu oTHOcuTelibHO CosHia paBeH 24" 37" cpelHECOJHEUHOTO0 BPEMEHH.
3Be3nHbIi nepuoa obpameHust @odoca pasen 77 39M.



Pemenue
s HaOmomatenss Ha Mapce @Doboc Oymer ABUraThCs OTHOCUTEIIBHO MAapCHAHCKOTO HeOEeCcHOro
MepHIMaHa B CTOPOHY C 3amaja Ha BOCTOK, MOCKOJBKY YIJIOBash CKOPOCTh €ro MpsSMOro oOparieHus
BOKpYr Mapca mpeBBIIIaeT YriIOBYI0O CKOPOCTh TaKkKe MpsAMOro oOpamieHus Mapca BOKpPYT CBOEH OCH.
CKOpOCTh [IBMKEHHSI OTHOCHTEIBHO MEpHIHWAaHAa COCTABUT pPa3HOCTh COOTBETCTBYIOIINX YTJIOBBIX
CKOpPOCTEH:

W =wWp— Wy

VYrioBas CKOPOCTDb OMPCACIIUTCA OYCBHUIHBIM 06pa30M, KakK:

Bripazum 27 B MUHYTaX yriioBOW AyrH, a T — BO BpEMEHHBIX MUHYTaX:

21 = 21600’
Ty = 459"
Ty = 1477"

Haiinem yrnoByto ckopocts aBmkenns ©@oboca OTHOCHTENFHO MapCHAHCKOTO HEOECHOTO MEpHUIUAHA:

21600 21600’
459 1477

w= = 32,43

To ecth moBTOpHO K Mepumuany Doboc BepHeTcs depes 21600732 43 ~ 666" cpenHeCOTHEYHOTO

M
BPEMEHH, YTO COCTABUT 666 / 14770 = 0,45 MapcuaHCKHX CONHEYHBIX CYTOK. Mu, eciu mpeacTaBuTh,

4yTo Ha Mapce CyTKH Takke coJiepaT pOBHO MO 24 MapcHaHCKHX Yaca, KyJbMHHAIMH OyIyT HACTYIATh
yepe3 kaxasie 10" 48" MmapcuaHCKUX CPEAHECOTHEYHBIX CYTOK.



11 xaacce

11-1. CBepxmaccuBHasi yepHasn AbIpa B HeHTpe [ajakTukm.

[Ipeamonaraercs, uro B UeHTpe Hamel ["amakThkym HaxoauTcsi cBepxmaccuBHas yepHas aeipa (CYUZ),
Maccy KOTOPO# MOYKHO BBIYUCIIHTH 110 JAaHHBIM 00 JUITMIITHYECKUX opOuTax Ommkanmux k CUJI 3Be3n. B
HACTOSIIEEe BPEMs OIpeaesieHbl OpOWTHI JIsa Ommkaimmx K meHtpy [amaktuku 28 3Be3nm. Hambomee
MHTEPECHOW Cpein HUX sBIsieTcs 3Be3aa S2. 3a Bpemst Hadmoaenuit (1992—2002) 6bu10 ycTaHOBJICHO:

- nepuof ee obpamenns Bokpyr CUJI cocrasun 7= 15,2 roma (1 rox = 3,2-107 ¢);

- 6opmmas mosryoch opoutel @ = 1000 a.e. (1 a.e. = 150 MuH. KM).

Brraucnure o 3TuM naHHBIM Maccy M (B KT M B euHUIAX coiiHeuHOM Maccel) CYJL B ieHTpe Haiei
lNanakrukwu.

I"paBuTanmonHas nocrosHuas: G = 6,67-101 (H-m?/kxr?). Macca Conana: Me =2-10% kr.

Pemrenue
ad G ’
Tpetuii 3akon Kemnepa: F=4—ﬂ_2, wm T =2rx GM (20)
2
2ra) a 36 6
Macca CHJI: M :[?) S (26) — M =8,4-10"ke (26) — M =4,2-10°M (26)

11-2. Kopu4iHeBblii KapJnK.

Hannslie 00 3Toii 3Be3e cnenyromue: paaunyc R = 0,1Re; remneparypa nosepxuoctu T = 1000K.

1). Ouenute ceetumoctsh L 370 3Be3mbl (B BT M equuunax comseunoil ceetumoctd Lo = 4-10% Br).
[Mocrosinas Credana — bombmana ¢ = 5,67-10°8 Br/(m? -K*).

2). Onenure Maccy M 3To# 3Be3/bI (B €IMHUIIAX COJIHEYHOW Macchl Mo = 2:10% KT') TIpU YCJIOBUU, YTO
COOTHOIIIEHHE «CBETUMOCTH - Macca» UMEET BH/I

512
M L

M L
3). Ouenute temneparypy T. B IeHTpe 3TOi 3Be3apl. MOJISIpPHYIO MacCy BELIECTBA 3BE3bl NPHHATDH

paBHOi W = 1 r/monb. I'paBuranmonnas nocrosuuas G = 6,67-10" H-m%/kr?. YuuBepcanbHas ra3oBas
nocrosuaas R™= 8,31 JIx/(mons-K).

O] ©

Pemenue
1). Cserumocts 38e31bl: L = 4noR?*T* = 4:-102 Bt = 10° Lo (20)
2). Macca 3Be3ap: M = 0,01 Mo (10)
3). TemmepaTypa B LIEHTpE 3BE3/bI OLICHUBACTCS M3 YCIOBUS THAPOCTATUIECKOTO PABHOBECHS 3BE3/IbI
PpR'T GM
POR="2, me g~ —; (36)
TemriiepaTypa B UEHTPE 3BE3/bI:
G
T~ £ 2.10°K (26)
R'R

11-3. I'paBUTALIMOHHAS] HEYCTOWYMBOCTD U POKAEHHE 3BE3/I.
[pornecc 3Be371000pa3oBaHusT HAYMHAETCSI ¢ TPABHTAIIMOHHOW HEYCTONYMBOCTH IJIOTHBIX M XOJOIHBIX
razomnsiieBbix 00makoB (x.J[xunc,1902r.). TunmuneiMu MecTamu (HOPMHUPOBAaHUS 3BE3[ SIBISIFOTCS
MEJIKOMAaCIITaOHbIE KOH/IEHCAIINY B MEK3BE3JHBIX MOJIEKYIIAPHBIX 00Nakax, rae temmeparypa T = 5-20 K
¥ KOHLIEHTPALMs MOJIEKyJIIpHOro Bogopoaa N = 10% —10° cm?,



1). Onpenenure kputuueckuii panuyc R, u kputnueckyro maccy M, rasooro obnaka, HauMHas C

KOTOPBIX OOJIAKO CTAHOBUTCSI TPABUTAIIMOHHO-HCYCTONUUBBEIM, T.¢. OyIET CIKUMATHCS TOJ JeHCTBHEM
COOCTBEHHOTO TPaBUTAMOHHOTO mons. Yucnennsie onenku R, u M, nomyuurte mpu Temmeparype
Mesx3Be3aHol cpeasl T = 10K u konumenTpammu Bogopoxa N = 10° m3. 2). Ouennte Bpems cxarus (B
roJlax) MPOTO3BE3THOTO 00JIaKa J0 ero MPEBPAIeHHS B 3BE3/1Y.
O6beM obn1aka ¢ XxapakTepHbIM pazmMepoM R onenusaercs kak V = R®,

-11 2 2
I'paButanmonnas nocrosunas G =6,67-107(H - m“) /[ ke”.

VuuBepcanbHas razosas nocrosunas R™ = 8,31 Jx/(monsK).
Yucno Asoragpo Na = 6,02:10% mons™.

MossipHas Macca MOJIEKYISPHOro Bogopoaa 4 = 2:107 kr/mons.
1 ron=3-10"c.

Pemenne

O6nako OyzfeT rpaBUTallMOHHO HEYCTOWYMBBHIM, €CJIM I'PAaBUTALIMOHHOE JIABJIEHHE B IIEHTpe 001aka OyjeT
npeBbilaTh nasnenue rasa: P, > P, . B passepuyTom Buse -

pgR> R T (16) L
U
Tk.g~GM/R?*, M ~ pR®*=m,nR*®, m, = u/ N, - macca monexyp1, u3 (1) momyuaem:
R>R =1 RN,T ~10" m. (36) 2)
Kp
Y7, Gn

CoO0TBeTCTBYIOIIAs 3TOMY paluyCy KpUTHYECKast Macca obJiaka

M zNA'HRSD ~3:10¥%kr=1,5Mo  (16) )

Kp
A

Bpems cxarusi mpoto3Be3gHOro obmaka orT pamuyca (6.2) mo pagmyca R<<R,, MOXHO OIIEHWTS,
OCHOBBIBASICh HA COOOPKEHHSAX Pa3MEPHOCTEH:
3

T~ P ~710%c = 2:10°mer.  (26) 4
oM 4

Kp

11-4. PeasgsTuBucTCKAA 3BE3/14.
JlaBneHre B IEHTpe OIHOPOJIHOW PENSTUBUCTCKOW 3Be3Nbl pammyca R m Maccel M ompenensiercs

hopmyJioit

R
S )
P, = ¢’
RQ
3,1-— -1
R
2GM .
rac p — IINIOTHOCTh BCEHICCTBA 3BC3HI, Rg = C2 - €€ FpaBI/ITa]_[I/IOHHLII/I pa}lI/IyC. Honaraﬂ, qToO

2
YpaBHEHUEC COCTOSAHUA BCUICCTBA B LEHTPE 3BE3JbI HMCET BUI PC =VpC , 1€ VvV — IIOCTOAHHAasd,

ompeenuTe paguyc R 3Be3/bl, BRIpa3suB €ro uepe3 rpaBUTAlMOHHBIN paguyc Ry mpu v = 1/3. Beruncaure
Maccy M 9Toit 3Be3/1b1 (B €MHULIAX COTHEYHON Macchl Mo = 2-10% kr) npu ee pagmyce R = 12 km.
['paBuTanmonHas nocrosuHas: G = 6,67-101 (H-m?/kr?). CkopocTs cBera B Bakyyme ¢ = 3-108 m/c.

Pemenne



1). U3 ypaBHeHUS

R
1-,1--2
vpc? = pc? R (16)
R
3,1-=2 -1
R
CJIE/LYET, UTO
R _ 1 (Y +1Y
R v+l
9
[Ipu v = 1/3 paauyc 3Be3/1b1 onpepenures tak: R = 5 R, (50)
5Rc’
2). Macca 3Be3bl: M = 5 =2,25M (20)

11-5. IBuskenue KA BHyTpH cdepsl elicTBUS NJIAHETHI.
Kocmuueckmii anmapar (KA) BxomuT B cdepy neHCTBHUS

. cqﬁf’*"_i‘&rQ 5 IOpurepa co ckopocteio Vi = 7 KM/C OTHOCHTEIHHO
W
d,m‘) g = . Connna. Ckopocts HOmutepa otHocutenbHo ConHna Vi, =
e
p N\ 13 km/c. Bektop ckopocTH BXojaa MapajuielieH BEKTOPY
/ ~
Vi A/ _ \\ CKOpPOCTH IUIaHeThl. Takum oOpasom, cdepa aeHcTBUA
e f‘(‘“ ''''''''' =1 ; miaHeTsl gorousier KA.
! \\ v 1). Kakoii 6yneT ckopocTs Bxona Vsx KA B cepy melicTBus
| v ) OTHOCHTEJIBHO IUIAHEThI?
n 7 o
| = 3 2). Ilo kaxoii TpaekTopmm OymeT nBuratbcss KA BHyTpH
‘ / o
\ yerrp i coheps! neiicTBusA?
X P ’ 3). C xakol CKOPOCTBIO Vu,x OTHOcHTENBbHO HOmutepa KA
\ / 4 BBIMIET U3 cepsl AeicTBus?
SV Panyc cepsl aeiictus FOnmrepa rg = 4,810 m.
.. o Macca IOmurepa M = 2-10% kr.
2 B

I'paButanmonHas noctosHHas G=6,67-10" (H-m%/xr?).

Pemenne

1). Teopema croxxeHus: CKOpoCcTeil: Vex = Vg + Vix, WIH B MPOCKITUSAX HA TOPU3OHTAIH (OCh KOOPAMHAT
OX nanpasiieHa 1mo BeKTOPY Vi): Vix = Vi + Vax x. ClleToBaTENBHO,
Vexx = Viax = Vir = - 6 km/c. Takum obpazom, KA Bxogut B cdepy aeticteus FOmurepa co CKOPOCTBIO Vix =
6 xM/c oTHOocuTenbHO KOmuTepa, mpudeM BEKTOp 3TOH CKOPOCTH HAalpaBiieH MPOTHUBOIOJIOXKHO BEKTOPY
ckopoctu FOmmTepa. (20)

2GM
Iy

~2,4xkmlc. (20)

2). [Napabomnmyeckas CKOPOCTb Ha rpanHuLe chepst aercrsus vV, =

Tak Kak Vix > Viap, TO KA OyzieT nBUraThcs BHYTPH Cephl IEHCTBUS MO THIEPOOINIECKON TPACKTOPHH.
(16)

mv?  GMm
r
MOYKHO YTBEPIKIATh, UTO Viux = Vex = 6 KM/C. (16)

3). Ha ocHOBaHMM 3aK0OHA COXPAHECHUS SHEPTUH =Const, (20)



11-6. OT coeanHeHuUsI 10 MPOTUBOCTOSTHUSI.

B npotuBocTossHEM O1ecK TUTaHeTH yBenndwics Ha 0,85 3Be31HON BETMIHHBI IO CPAaBHEHHUIO ¢ OJIECKOM B
coenuHeHnH. CKOJIBKO CYTOK IUIAHETa JIBUTANACh OT COCIUHCHMS JIO MPOTHUBOCTOsIHMSA? Bce opOUTHI
CUHMTATh KPYTOBBIMH.

Pemenne

1. OueBUAHO, YTO pedb UAET O BHENTHEH (BepxHeil) mranete. Ecin 0603HaUUTh pagnyc OpOUTHI BHEITHEH
TUTAHETHI KaK & U M3MEPSATH €€ B aCTPOHOMHYECKHX €IUHHIIAX, TO PACCTOSHUE OT 3eMJIH 10 IUIAHEeTHl B
coenuHeHUH OyaeT e = a + 1, a B IpOTUBOCTOSIHUY Iy = & — 1. IMEHHO pa3HHIIA 3TUX PACCTOSIHHIA aeT
yBenuyeHue Oiiecka Ha Am = 0,85 3Be3HON BEIIMYMHEI.

Bneck | O6paTHO MMpONOpHHUOHAJICH KBaAPAaTy PAaCCTOAHUA:

In (1 C)Z
IC 1}’[
HO, CorjaaCcHO (bopMyJIe ITorcona:

n

2 =2,5124m
I

c

(B nanHOM ciyuae BaKHO NpPAaBUIIBHO 3a/1aTh OTHOIICHUE OJIECKOB, MOCKOJbKY OOpaTHOE OTHOIICHHE
JIaCT HaM OTpUIlaTeNibHOE 3HaYeHne Am.) [IpupaBHUBas MpaBbie YaCTH ITUX YPABHEHUH, TTOTYIHM:

2

a+1

( ) = 2,5125m

a—1

[IpaBast 4yacTh B BBIOPAHHBIX CIUHMIIAX W3MEPCHHS YHUCICHHO paBHa mpumepHo 2,2. IlpeobOpasyem
3alMCaHHOE YPAaBHCHHE B KBaJ[PATHOE:

a’?—-53a+1=0
YpaBHeHHEe HMMEET ACHCTBUTENIbHBIE KOpHU: a = 5,1a.e.ua, = 0,2 a.e. Bropoe 3HaueHHEe HAc He
WHTEPECyeT, MOCKOJbKY OHO XapakTepu3yeT BHYTPCHHIOW (HIKHIOW) TuiaHeTy. (3a MpaBHIIbHOE

pelIeHne TOoH YacTH 3a7a4un npucBauBaercs 4 6aJlia, 3a HE COBCEM TOYHOE U HE COBCEM KOPPEKTHOE OT
1 10 3 6a/1J10B 110 KOJUIETHAIEHOMY PEIISHUIO KIOPH.)

2. OueBHAHO, YTO HMCKOMOE KOIMYECTBO CYTOK OYIEeT paBHO IIOJIOBUHE CHHOIMYECKOTO Tepruoja
BHEIIHEW TuiaHeThl. Cumepuueckuil nepuoj oOpaiieHus riaHeTsl BOkpyr CoOJHIIA B rojiaXx Haiaem 1o
TpeTheMy 3akony Kemuepa:

TZ
a3

T =3

T=11,5 ner; a ciHOgMYECKHIA IEpHOA — 1O hopMyJie Uil CHHOJIMYECKOTO IIepHOa BHEIIHEH TIAHEThI:

1

1 1 1
S Ty T

emMau njiaHemasl

[onyyaem S = 1,1 ner wim uyth menee 402 cyrok. To ecTh miaHeTa ABUTalIach OT COEAWHEHHS IO
nporuBoctostaust 200 cyrok ¢ HeOonmbmuM. (3a MpaBUIBHOE pENICHHWE JTOM YacTH 3aJadd TakKe
npucBauBaercs 4 0aJjJia ¢ aHaJOTMYHBIMH OTOBOPKaMH. )



