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YcioBus 3aga4
OTKpBITOII MeXKPEermoHaJbHOW OJIMMITAAIbI
o actpoHnomuu nmeHu ®.A. BpeauxunHa

10-11 kaacc

Ne 1. «Ocrnosnovie 30Hbt 8 meae Coanua u ux ceoticmaas

Ycaosue. Ha puc. 1 npesncrasiena cTpyKTypa
CouHila ¢ yKasaHueM ero OCHOBHBIX 30H (0e3 coxpa-
Henust Macirabal). B tabs. 1 jaHbl HazBaHWs STHX
30H (06stacreii). OTBETHI HA BOIIPOCHI [IPEJICTABBTE: B
nyukrax Nel mapamu: (tudpa, 6yksa); B mynkrax Ne
2-5 — OyKBOIl WM HA3BAHUEM TEPMUHA, U3 TaOJIHUIIBI,
B riyHKkTe NG — [eJIbIM IUCIIOM.

1. YcraHOBHTE COOTBETCTBHE MEXKJY OCHOBHBIMIE
sonamu B resie CosHna (oTMedeHHbIME U paMu Ha
puc. 1) u ux HazBannsMu (IIpe/ICTaBIeHHBIME B TabJI. 1).
(1 a1 3a KayKLy10 NPABUILHO HA3BAHHYIO HApY )

2. Kakme u3 mpescrasieHHBIX 00JacTeil B Teje
Coumna cocrasiistior ero armocdepy? (1 6asur 3a Kax-
JIyIO IIPABUJILHO HA3BAHHYIO 30HY )

Puc. 1. K onpenenenuto crpykrypsl CoJtHIIA.
3. B kakoii obiacru CosiHia HaxoauTCss OCHOBHOMN ucTodHuK sHeprun CosHedHON cucrembl?! (2
Hasia)

4. Kakaa ob61actb B Tese CoHIA MMeeT HAUMEHBIIYIO IPOTSKEeHHOCTL BJOJIbL HallpaBjeHus "oT
nenrpa Cosnna"? (2 6asuia)

5. Ha rpanunie kakux JByX obJiacTeil pacrojaraercst maxroxaur — obaactsb B Teje CoJiHIA, KOTO-
past CYUTAaeTCsl OTBETCTBEHHOMN 32 TeHEPAIUIO ero TI00aIbHOr0 MarHuTHOrO 1oJist? (2 GaJuia)

6. Ornennre CKOPOCTH BBIXO/A (B KM/C) dacTuil coJHeIHOro Berpa u3 dorocdepsr CoHIa, ecin ux
cKopocTh Ha opbute 3emim cocrasiser Vg = 400 kMm/c. Cregyer caurarh, 9TO U3MEHEHHE CKOPOCTH
JacTUIl 00YCJIOBJIEHO JIUIIb UX MPABUTAIMOHHBIM B3auMogeiicreuem ¢ Cosanem. (3 Gasia)

I') KonBekrusHasi 30-
Ha

2K) ®orocdepa -

Tabmuma 1. Hazsanust ocHOBHLIX 30H B Tejte CoHIIA.

A) Iepexonnerit cioit || B) Jlyuucras 30na B) Xpomocdepa

1) fAnpo E) Kopona

Ne 2. «Hpxroe mpuo Coaneunoli cucmemuvty

Ha puc. 2 npejcrasiena gororpadus-kosnaxk JIyasr u aByx mianer-rurantoB CoJIHEIHOH cucTe-
MBI, TIOJTyYeHHAas YKUTEeJIeM CeBEPHOTO reorpaduieckoro nosyirapus. OTBeTbTe Ha CJIeLyIOINIHe BOIIPO-
CBI:

1. B kakoii KoH(bHUrypalnuu pacno/arajiuch IIaHeThb-TUTAaHThLl B MOMEHT CheMKH, €CJIM YIOJI 3JI0H-
raiu JIyner orocuresibHo CostHia B 9T0T MOMeHT bl paBeH Touno 90°7 (2 Gaswia)

OcHoBHBIE KOH(bHpraHHH Kkjaaccudeckux 1raner CoIHedHOR CUCTeMbl

A) Bocrounas ssonra-
nus

B) Bepxuee coenune-
HUe

B) IIporusocrosinue

I') Bocrounas xBaji-
parypa

) Bamajuasi s0Hra-
st

E) Huxnee coeune-
HUe

2K) Coeunenne

3) Bamajnasi KBajpa-
Typa
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Puc. 2. Jlyna u mianerb-ruradnTbl COJTHETHON CHCTEMBI.

2. Ouenure JiHeiHOE paccTosinue (B aCTPOHOMUYIECKHX eauHuIax ) Mexk ity FOmurepom u CarypHoM
B MOMEHT CheMKH. (3 Gasiia)

3. Ouennre naty CbeMKH, €CJIM YIVIOBOE DACCTOsHEE MEXKy ItaHeramu B MomenT (21.12.2020)
IX BEJIMKOIO COeIMHEHUs" COCTABIIIO 6 yriIoBbIX MuUHYT. OPOHTEl BCEX KJIACCHYECKUX IUIAHET U JIVHBI
CYUTATH KPYTOBBIMU U JIEZKAIUMHE IIPUOJIM3UTEIBHO B O/IHOI 11ockocTu. (6 6aios)

4. Onenure jgarsl nporusocrosiuii FOmurepa u Carypua B 2020 romy. (6 6a1108B)

5. OneHnTe MUHUMAJIbHBIA TPOMEXKYTOK BPEMEHHU, Uepe3 KOTOPBIA MOBTOPSIIOTCS TaKue BEJIUKUE
COEJIMHEeHNsT YKA3aHHBIX [JIAHET-TUraHTOoB. (3 OaJsuia)

Ne 3. «Oduroxuii "Baacmeaun xonaey"»

Hpe,ILHOJIO}KI/IM, 9TO B pe3yJjibTaTe HEKOTOPOI'O KaTaCTpOd)I/I‘IGCKOI‘O COOBLITHUA BCE KJIACCUYECKHE ILIa-
HETBbI, KpOMe CaTypHa, TTOKHHYJIN COJIHeqHyIO cucremy 0e3 UCIIOJIL30BAHI UCTOYHUKOB QHepruu, pac-
110J102KeHHbIX BHe COJIHEYHON CUCTEMDIL. OHpe,H,eJII/ITeI

1. Pajmyc nosoit opburer Carypna -+ nepuos ero obpaienusi Bokpyr Cosana. (6-+2 6asa)

2. B xakoM HalpaB/IeHHM IIPH 9TOM IepeMecTmiics LeHTp Macc cucreMbl «Cosnne-CarypH» 10
OTHOIIEHNIO K MaTepHHCKOil 3Be31e? BuyTpu mim BHe Tesia CosHna OyjieT pacrosiaraTbCs HEHTD Macce
cucreMsl nocsie Karacrpodsi? (143 Gasia)

3. Bo ckoibko pa3 B pesyibrare KaracTpodbl U3MEHUTCA BEPOSITHOCTD NPUHITUIHAILHON BO3MOZK-
HocTH obHapy»keHus CarypHa TPaH3UTHBIM METOJIOM (B CJIydae IeHTPAJIbHOIO TPAH3UTA) C IIO3MIUU
PHIIOTETHYECKOro HabJoareis, pacnosokennoro iaamu ot Cosneunoii cucrembr? (5 6asuios)

! Beauxoe coedumnenue — coenunenne mwianer FOnurepa u CarypHa, KOrja BUAMMOE ITOJIOXKEHUE ITUX JABYX ILJIAHET
Ha HebGecHol cdepe Hanbosiee OJIU3KO JAPYT K JIPYTY.
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4. KakoBa MakcuMaJjbHasi BEPOSITHOCTb PETUCTPAIME IIeHTPaJbHOro Tpansuta CaTypHa Mo JUCKY
CousHna Ha HOBOil OpOMTE B JAHHBLIH MOMEHT BPEeMeHM Hab/IoJaTeieM, JIJis KOTOPOIO BBIIOJIHAETCS
YCJIOBUE NIPHHIUIINAIBHON BO3MOXKHOCTU ero perucrparuu? (3 Gasia)

OpbuThl BCeX IUIAHET CIYUTATh KPYTOBBIMU. MeKIJIAHETHBIMEI B3aUMOIEHCTBUSIMU CJIJIyeT IIpeHe-
Opeub. Biiusinuem KoJier Ha siBJICHHE TPaH3UTa PEHEOPEUb.

Ne 4. «Dsonrouyusn cucmemot "3eman-JIyna’ »

B pe3yibrare MHOT'OJIETHUX I/ICC.HGPZLOBa.HI/II‘/JI OKC€aHNYICCKHUX IIPUJINBOB Ha ITOBEPXHOCTHU SGM.HI/I 6bIHO
yCTaHOBJIEHO, 4TO JIyHa yrassercsd orT 3eMJid, DU 9TOM BCE BpalllaTe/IbHbIe JBUKEHUS JIAHHBIX TEJ
3aMeJISIOTCs, a B Oy/IyIneM OyIyT MOJHOCTbIO CHHXPOHU3UPOBAHBI B pe3y/ibTaTe IMPUJIMBHOINO B3aHMO-
JIEACTBUS JIAHHBIX TEJI, T.e. OYIYT OIPEe/AThCA JIAIb OJHUM mepuojioM. OreHure:

1. IIpogo/KuTeIbHOCTD 3BE3/IHBIX CYTOK Ha 3eMJle [0CJIe CHHXPOHHU3AINK BCEX BpAIaTeIbHbBIX
npzkennii. Crejyer mosararhb, 9T0 OCH BCEX BpalllaTeNbHBIX JBUKEHUI JAHHBIX TeJl COHAIIPABJIEHBI B
npocrpancTse. (8 6a1IoB)

2. Yemy Oyjier paBeH pajuyc KpyroBoit opouTsl JIyHBI OTHOCUTEIFHO 3eMJIN [TOC/Ie CUHXPOHUBAIIIH
UX BpalareJbHbIX jBuzkenuit? (1 6aswr)

3. MakcuMaibHy 10 TIPOIOIZKUTE/ILHOCTD MMOJIHOM (ha3bl MEeHTPAILHOIO TEHEBOI'O JIYHHOI'O 3aTMEHUST
B mporiecce oTjaseHus JIyapl or 3emiin, ecjii U3BECTHO, UTO 3TOT MOMEHT JIOJIPKEH HACTYIUTH JIO
cuHxXpoHu3auu cucreMbl «3emisi-JIynas. (3 6asuia) Yemy 1npu 5ToM paBHBI pajauyc opouTsl JIyHbI 1
nepuoJ ee obparienusi BOKpyr 3emsm? (142 Gasia)

4. MakcuMajlbHy0 IPOJIOJZKUTENLHOCTD BeeX (a3 IEeHTPAJIbHOTO TeHEBOIO JIyHHOTO 3aTMeHust (0T
MOMEHTa Hava/Ia IOIPY’KeHUs] B TeHb 3eMJIM U JIO MOMEHTa OKOHUAHMS BBIXOJA M3 Hee) B MPOIECcce
orzasenus JIyHbl 0T 3eMJIH, eC/M U3BECTHO, YTO HTOT MOMEHT JIOJZKEH HACTYIHUTD JI0 CHHXPOHU3AIIN
cucrembl «3emutsi-Jlynar. (2 6asna) Yemy npu s1oM Oy yT paBHBI pajuyc opouTsl JIyHbI U 11I€pro ee
obpamenusi BOKpyr 3emusn? (142 Gasuia)

Ne 5. «Tpu 38e30vt 8 dennv nposedenus Oaumnuadosy

B nenp npoeesenust 3akioantesbHoro Typa Omumnuansl uM. O. A. Bpeauxuaa B HEKOTOPOIT TOUKE
CEBEPHOI0 TOJIyIIapUsi 3eMJIN IIPOU3OIILIO Psiji HeOECHBIX (DEHOMEHOB C TPEMsi 3BE3/IaMU, UMEHYEMbIMU
JaJiee yeJIOBHO «1», «2», «3». NI3BecTHO, YTO

a) B MOMEHT BepXHell KyJbMUHAIIUK a3UMYT 3Be3JIbl «1» IJIABHO yMEHbIIAJCs 0€3 CKAUKOB, a3UMyT
3Be3/bl «2» mperepren ckadok AAs = —180°, a a3uMyT TpeTbeil HCIBITAJI CKAYOK BejnanHoit AAs =
—360°. Ilpu sToM 3Be3abI «1» 1 «3» B JMaHHON KyJIbMUHAIIMN HAXOIMIMCH HA OJHOM ajbMyKaHTaparTe;

6) BpeMsl NPsIMOii BHJMMOCTH 3Be3Jbl «2» cocraBuiio Aty = 15h57.4m, a OTHOIEHNE TeJIECHBIX
YIJIOB, COOTBETCTBYIOIIUX ITAPOBLIM CEIMEHTAM, KOTOPbIE CBOUMU OCHOBAHUSIMEU OIUPAIOTCS HA CyTOU-
Hble [apaJjuiesid 3Be3]1 «1» 1 «3» U COEPKAT CeBEPHBIii MOJI0C MUpPa (BEPIIUHBL YIJIOB PACIIOJIOXKEHBI
B nenTpe nebecnoit cdepn), cocrapiser vy = 0.25;

1
B) BepXHsisl KyJbMHUHAIUS 3BE3/bl «1» IIPOM30IILIa B MOMEHT HavaJia (Té) = 10h00m) dunaa
nacrosimeiit Oummnuansr mo Camapckomy Bpemenu (T = Ty + 4P 3necy Tp — BCeMupHOE BpeMsi), a

3 o
3Be3/TBI «3» — B MOMEHT ee OKOHUAHUS — Té) = 14P00™. 3BBesna «2» Ky/JIbMHHAPOBAJIA B MECTHBI
ucruaEbl nosgens. Jomrora Camapst — Ag = 3720™. TIpu 5TOM pasHHIA MEKIY MECTHBIM CPEIHIM

COJTHEYHBIM BPEMEHEM TOYKM HaDJ/IOAEHUs] U caMapCcKuM BpeMeneM cocrasisier AT = Ag.

C mCrmosIb30BaHueM JIAHHBIX, MPEJICTABICHHBIX B YCJIOBUM 3aJIa9U U B pasjene "CIpaBOvHbIE JaH-
Hble" | ONpejiesInTe SKBATOPHUATIbHBIE KOODIMHATHI (IIPSIMOE BOCXOXKJIEHUE U CKJIOHEHHE) 3Be31L «1», «2»,
«3», reorpaduaecKue KOOPAMHATEI (IIUPOTA U JOITOTa) TOYIKU HAGTIONEHHsT W TOCYIAPCTBO (€ UCHOJIb-
30BaHMEM MOJIMTHIECKON KapThl MUPa, CM. PUC. 3), HA TEPPUTOPHU KOTOPOIO HAXOMUIACH PACCMATDPU-
BaeMasl To4YKa rnosepxHoctu 3emuin. (20 6asios)
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Ne 6. «Ix30-3emasn u dsotinoe Coarnuer

Ycaosue 1. VccienoBaresin KOCMOca 0OHADYKUJIN IK3OILIAHETY, TOT0OHYI0 3eMiie, JBUXKYIILYIOCs
BOKPYT JIBOITHOI 3B€3/IbI 110 0pOuTe, OJIM3KOI K KPYTOBOii, HA CPEIHEM PACCTOSHUM T (Hth{eM Ro <,
e Re — paguyc CosHia) oT 1eHTpa Mace 1ol napbl. KOMIIOHEHTHI JBOMHON 3Be3/bI — OJIM3HEIIbI,
no1o6ubIe CoJtHILy, nMerore popMy IIapa, JBUKYIIUECS 10 OJHOM KPYTOBOi OpobuTe ¢ MUHUMAJIBHBIM
BO3MOYKHBIM TIEPHOJIOM, HE UCIBIThIBas ciusgans. OpOUTHI BCEX pacCMaTPUBAEMBbIX TeJI JICYKAT B OJHOIT
mrockoctu. Oupesennre:

1. Pajuyc opbutsl + nepuoj; obpalieHusi 0JJHOr0 U3 KOMIIOHEHTOB JBOJiHOI 3Be3/bl. (142 Gaswia)

2. Ilepuom obparennst 9K30IJIAHETHI BOKPYT IIEHTPA MAaCC JIBOWHON CHCTEMBI U €e CPEIHIOI opOu-
TAJbHYIO CKOPOCTH B TepMHUHAX Hapamerpa r. (2-+1 6aswr)

3. Munumainbhoe (fyin) + MakcuManbHoe (fmax) 3HAUEHHs] COJHEYHON IIOCTOSIHHON Ha opbute
9K301IaHeThl. VI3MeHeHneM paccTosinust r nperebpedb. (22 Gasuia)

4. Oupenesnre 3aKOH M3MeHeHUs! (a3bl JBONHON 3BE3bI, OIpeIesieMoil (popMyIoil Buia:

Svis

)
Smax

Py = (1)
00yCJIOBJIEHHOW 3aTMEHMEM OJIHOTO KOMIIOHEHTa, JIDYTUM KaK (DYHKIIUU YIJIA (¢ MEXK/y OTPE3KOM, CO-
€JINHSIIOIIIM IIEHTPBI JIAHHBIX 3BEe3]1, ¥ PAINyCOM OPOUTHI 9K30ILIAHETHI, IPOBEIEHHBIM OT IEHTPA MAaCcC
JIBOIHO# cucTeMbl K 9K30mianere. B dopmyse (1) Syis — mwiomaib BUAMMBIX JIMCKOB JBYX 3BE3J C
O3UIMK HAOJIIOATe s, PACIIOJIOXKEHHOTO Ha IK30ILIAHETe, Sypax — MAKCHMAaJIbHAs IJIOMAb BUIUMbBIX
JINCKOB 3Be3]l, JOCTYIHAsI HAOJIIOJIEHUsIM ¢ TOIl ke nosuin. (4 Gasiia)

Ycaosue 2. B acrpodusuke 1101, 30101 06umanus TpaIuInoOHHO TOHUMAETCsi 00/I1acTh IIPOCTPAH-
CTBa OKOJIO 3Be3/ibl (B BUjie chepUIecKoro ¢jiosi), BHyTPU KOTOPOIl BOJa MOYKET HOCTOSIHHO HAXOUTCS
B xkuakoil ¢daze. [Ipemmoaraercs BOSMOXKHOCTD CYIECTBOBAHUS BHE3EMHBIX (POPM KHU3HHU, ITOL0OHDBIX
3EeMHBIM, IIPH JABIeHUAX, OMn3KnX K 1 at™, u auanaszone remmaeparyp Ty = 273.16 K [T = 373.15
K Boapl B xxkmjKoii dase.

5. Onpesenure pajuycbl HUZKHEN 1 BEPXHEH TpaHUI] 30HBI 0OUTaeMOCTH JIJIsI 9K30ILJIAHEeTHI, TPEObI-
BAIOIIEH B 3JIEKTPOMATHUTHOM HM3JIyUE€HUH JIBOMHOMN 3BE3JIbI, €CJIU CPEJIHSIsT TeMIlepaTypa IMOBEPXHOCTH
Semiu paBHa T@ = 288 K. Onpeennre BO3SMOXKHBIE 3HAYEHUS! IPOAOJIKUTENLHOCTH I'0JIa, JJIsl 9K30ILIa-
HEeTBI, €CJIN TIOC/IeTHSIS PACIIOIAraeTCsl BHYTPU 30HBI obuTtaeMocTu. Bece XapakTeprucTuku 9K30ILIaHeTh
TOXKJIECTBEHHBI XaPaKTEPUCTUKAM 3€MJIM, MAJIBIMU KOJEOAHUSIMU BEJIMIUHBL T IpeHebpedb. (6 6asios)

Ha pewenue 3aday darrozo amana Oaumnuadsv Y4acmHuram 0meodumcs 4 4aca.
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OcHoBHbBIE CIIpaBOYHbI€ JaHHbIE

§1. OcHoBHbIe puU3MUIECKNE U ACTPOHOMUYECKNE TMOCTOSTHHBIE

o I'pasumavuonnas nocmoannas — G = 6.674 - 1071 3. kr~ 1. ¢72

e Cxopocmu ceema 6 saxyyme — ¢ = 2.998 - 10° a/c

o Vwusepcarvhaa zaszosasn nocmoarnai — R = 8.31 xr-m?- ¢ 2. K1 momp !
o Iocmosnnas Cmegana-Borvumana — o = 5.67 - 1078 kr.¢c™3. K4

e Macca npomora — m, = 1.67 - 10727 kr

o Macca snexmpona — me = 9.11 - 10731 kr

o Acmponomuneckasn edunuya — 1 ae. = 1.496 - 10 u

o Ilapcex — 1 ik = 206265 a.e. = 3.086 - 106 m

o Cseomosoti 200 — 1 cB. . = 9.461 - 101° m

e [Tocmosmnas Xa6oaa — H = 70.0 kv-c~F-Mnk 1

§2. Tauubie o CoJHIile

e Paduyc — 6.955 - 10° km

o Macca — 1.989 - 1030 kr

o Csemumocmsb — 3.827 - 10?6 Br

o Cnexmpanvnoiti xaace — G2

e Budumas eudyasvras 36e30HaA eAUMUHG — —26.74™

o Budumas boromempuneckasn 36e3onan seauduna — —26.80™

e Abcosrommnan boromempuueckas 36e30nas seaununa — +4.83
o [lokasamenv ysema (B-V) — +0.67™

o Ifpexmusnas memnepamypa — 5778 K

o Cpednuii 2opusonmanvroiti napasaxc — 8.794"”

o nmezparvnoil nomok snepeuy wa paccmosnuu 3emau — 1360 Br/ M2

o [lomok anepeun 6 UIUMBET AYHAT Ha paccmosanuu Semau — 600 Br/ M2

§3. /launbie o 3emJie

o Ixcuenmpucumem opbumu, — 0.017

o Tponuueckuti 200 — 365.24219 cyT

o (Cpednasn opbumanvhas ckopocmov — 29.8 KM/ c

e [lepuod epawerus — 23 daca 56 munyT 04 CEKyH/IBI

e Haxnon axeamopa k sxiunmuxe wa snoxy 2000.0 — 23° 26’ 21.45"
e Ixsamopuasvhoili paduyc — 6378.14 kM

o [loaaproil paduyc — 6356.77 KM

e Cpednuii (no obsemy) paduyc — 6371.01 kM

e Macca — 5.974 - 10?* xr

o (Cpednsasn naommocms — 5.52 r-cMm™
o Obsemnuiti cocmas ammocgepnr — No (78%), Og (21%), Ar (~ 1%)

3

§4. Hauubie o Jlyue

o (pednee paccmosnue om Semau — 384400 km

o Munumanvroe paccmosnue om 3emau — 363300 kM
o Maxcumanrvroe paccmosrue om 3emau — 405500 km

o OIxcuenmpucumem opboumo, — 0.055
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o Haxnaon naockocmu opbumot % sxaunmuxe — H°09

e Cudepuueckutl (36e30nviti) nepuod obpawenus — 27.321662 cyr
e Clunoduuecxkut nepuod obpausernus — 29.530589 cyr

e Paduyc — 1738 km

e Macca — 7.348 - 10?2 xr wm 1/81.3 maccer Semmm

e Cpednas naomuocmo — 3.34 r-ca 3

e Busyaavroe zeomempuueckoe aavbedo — 0.12

e Budumasn 36e30nan 6eauduna 6 nosnoayrnue —12.7M

§5. ®usmnyeckue xapakrtepuctuku CoJHIIA U MJIAHET

ILmamera Macca Paanyc ILmor-| Ilepmon Haxmon Teo- Bug.
HOCTB | BpallleHHUsI | S5KBaTOpa | MeT- 3Be3/I-
BOKpYT K ILUIOC- | pWd. Hast
ocu KOCTH apbe- | BeJin-
OpOUTHI 710 TJrHa*
KD MacChbl | KM pajan- | r-cm 9 rpaiychbl
Semin YCBI
Sem-
JIn
Coutarie 1.989-10%0 | 332946 | 695500 108.97 | 1.41 | 25.380 cyr | 7.25 - —26.8™
Mepxypuit | 3.302-1023 | 0.05271] 2439.7| 0.3825| 5.42 | 58.646 cyt | 0.00 0.10 —0.1
Benepa 4.869-10%* | 0.81476] 6051.8| 0.9488 | 5.20 | 243.019 177.36 0.65 —4.4™
T
cyT
Semist 5.974-10%* | 1.00000] 6378.1| 1.0000| 5.52 | 23.934 wac | 23.45 0.37 -
Mapc 6.419-10%3 | 0.10745| 3397.2| 0.5326| 3.93 | 24.623 wac | 25.19 0.15 —2.0m
FOnurep 1.899-10%7 | 317.94 | 71492 | 11.209| 1.33 9.924 gac 3.13 0.52 —2.7Tm
CarypH 5.685-10%% | 95.181 | 60268 | 9.4494| 0.69 | 10.656 uac | 25.33 0.47 0.4™
VYpan 8.683-10%° | 14.535 | 25559 | 4.0073| 1.32 | 17.24 wac’ | 97.86 0.51 5.7
Herryn 1.024-10%° | 17.135 | 24746 | 3.8799| 1.64 | 16.11 wac | 28.31 0.41 7.8™

* JLJIA HaubOJIbIIel QJIOHT Al MepKypI/IH " BeHepH u CpeJHero IpoTUuBOCTOAHNSA BHENIHUX IIJIaHET]

T o6parnoe Bpamenue.

§6. XapakTepucTuku OopoOuUT IJIaHET

IInanera Bousbmias moxyocs | Dxe- Hakmoun « | Ilepuon Cunoiu-
eH- IUIOCKOCTH | oDpaleHns | 9ecKuit
TPUCH- | SKJIUNTUKA [IepPUo/T
TeT
MJIH. a.e. IPaJLyChI cyT
KM
Mepxkypuit | 57.9 0.3871 0.2056 7.004 87.97 cyr 115.9
Benepa 108.2 | 0.7233 0.0068 3.394 22470 cyr | 583.9
Semts 149.6 1.0000 0.0167 | 0.000 365.26 cyr | —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr | 780.0
FOmurep 778.3 | 5.2028 0.0483 1.308 11.862 mer | 398.9
Carypu 1429.4 | 9.5388 0.0560 2.488 29.458 ner | 378.1
Vpan 2871.0 | 19.1914 0.0461 0.774 84.01 ser 369.7
Henryn 4504.3 | 30.0611 0.0097 1.774 164.79 mer | 367.5
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§7. XapakTepucTUKN HEKOTOPbIX CITYTHUKOB IJIAHET
CryTHuk Macca Pamguyc | Ilnor- | Pamnyc Ilepuos Teo- Bun.
HOCTH | OpOUTHI obparre- MeT- 3Be3I-
HUs pu. Has
aypbe- | BeJn-
10 quHa*
KD KM r-cM 0| KM cyT
3emuis
JIyma 7.348 -10%2 | 1738 3.34 384400 27.32166 | 0.12 —12.7
Mapc
Poboc 1.08 - 106 ~ 10 2.0 9380 0.31910 0.06 11.3
Heiimoc 1.8-1015 ~6 1.7 23460 1.26244 0.07 124
FOnurep
No 8.94 - 10% 1815 3.55 421800 1.769138 | 0.61 5.0
Espona 4.8 -10%2 1569 3.01 671100 3.551181 | 0.64 5.3
Panmven | 1.48-10%% | 2631 1.94 | 1070400 7.154553 | 0.42 4.6
Kanmucro | 1.08-10%3 2400 1.86 1882800 16.68902 | 0.20 5.7
CarypH
Tedua 7.55 - 10%° 530 1.21 294660 1.887802 | 0.9 10.2
Inona 1.05 - 10 560 1.43 377400 2.736915 | 0.7 10.4
Pes 2.49-10%! 765 1.33 527040 4.517500 | 0.7 9.7
Turan 1.35-10% 2575 1.88 1221850 15.94542 | 0.21 8.2
HAner 1.88 - 102 730 1.21 3560800 79.33018 | 0.20 ~11.0
VYpan
Mupanma | 6.33-10%° 235.8 1.15 129900 1.413479 | 0.27 16.3
Apwane 1.7-10% 578.9 1.56 190900 2.520379 | 0.34 14.2
VYubpuaas | 1.27 - 102 584.7 1.52 266000 4.144177 | 0.18 14.8
Turanus 3.49 - 102! 788.9 1.70 436300 8.705872 | 0.27 13.7
Obepon 3.03-10%! 761.4 1.64 583500 13.46324 | 0.24 13.9
Hentyn
Tpuron 2.14-10% 1350 2.07 354800 5.876851 0.7 13.5

R JJId ITIOJIHOJIYHU A UJIN CPpeJIHEero IIPOTUBOCTOAHUSA BHEHUIHUX IIJIAHET]

t — o6parnoe Bpamenue.

§8. ®opmMyJibl TPUOJINIKEHHOTO BHIYUCIJIEHUS

sinx ~ tgx ~ x;
sin(z £ o) & sina £ x cos a;
cos(z + a) ~ cosa F z sin q;

tglx o) mtga £ ’

cos? o’

(14+z)" =1+ nu;

3Jiech T <K 1, BCe yIVIbl BbIparKaloTCs B pajuaHax.



